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HOACHUTEJIBHAS 3AIIMCKA

[IpropuTeTHBIMU LIETAMH O0yYEHHUSI MaTeMaTHKE B 5—06 Kilaccax sIBISIOTCA:

e IMpPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH
(uucno, BeNMYMHA, TeoMeTpuueckas  Qurypa), oOecrnedrBaroIUX
IPEEMCTBEHHOCTh M TNEPCIEKTUBHOCTh MAaTEMAaTHYECKOro 0Opa30BaHMS
oOyyJarommxcs;

e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUYECKUX  CIOCOOHOCTEN
oOydJaromuxcs, [O3HABaTeJIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKUX
YMEHHH, HHTepeca K U3yUYEHUIO MaTeMaTHKU;

e IMOJBEACHHE 00YYAIOIIMXCS HAa JOCTYIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU U OKPYXaIOLIEro MUpa;

e (QopmupoBanue ¢GYHKIMOHATBHOW  MaTEMAaTHYECKONM  I'PaMOTHOCTH:
YMEHHS Pacro3HaBaTh MATEMATUYECKHE OOBEKTHI B PEAIbHBIX )KHU3HEHHBIX
CUTyallusiX, TMPUMEHATh OCBOCHHBIE YMEHHUS JIi PEIICHUs MNPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJ1a4, UHTEPIPETUPOBATH MOJIYYECHHBIE PE3YyJIbTATHI U
OILICHMBATh UX HAa COOTBETCTBHE MPAKTUUECKON CUTYyaIUH.

OCHOBHBIE JMHUU COAEpKaHUS Kypca MaTreMaTMKu B 5—6 kjaccax —
apumeTnyeckass U TeoMEeTpUuYecKas, KOTOphle pPAa3BUBAIOTCS IapajliebHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
IpYroil, a B TECHOM KOHTaKT€ M B3aMMOJEUCTBUU. Takke B Kypce MaTEeMaTHUKH
IIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONMKUCATENbHON CTATUCTUKHY.

N3yuenue apudmMernyeckoro marepuaina HAUMHAETCS CO CHUCTeMaTH3allud |
pa3BUTHUA 3HAHHWM O HATYpaJbHBIX UYMCIAX, MOJTYYECHHBIX HA YPOBHE HAa4yaJbHOTO
oOmrero obpaszoBanus. [Ipu 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHHOM TEXHUKH
U (QOpMUpPOBAHME HOBBIX TEOPETHMUECKHX 3HAHUM COYETAaeTCa C pPa3BUTHEM
BBIUHUCITUTEIBHOW KYJIBTYPhl, B YACTHOCTU C OOyYE€HHEM MPOCTEHIIUM MpuéMam
IPUKUIKA U OLIEHKW PE3yJbTaTOB BbIUMCICHUH. V3ydeHue HaTypajbHBIX YUCE]
IpoJoJKaeTcss B 6 Kiacce 3HAKOMCTBOM C HayalbHBIMU IOHATUSMH TEOPHUH
JEITMMOCTH.

Havano wu3yueHuss OOBIKHOBEHHBIX M JECATUYHBIX IpPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Tall B OCBOEHUH ApOOEH, KOrja MPOUCXOINUT 3HAKOMCTBO C
OCHOBHBIMH HUJI€SIMH, MOHATUAMH TeMbI. [Ipu 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX
npoOeil B MOJHOM O0BEME MPEAIISCTBYET H3YUCHUIO JIECATHYHBIX JIPOOEH, 4To
L[EJECO00Pa3HO C TOYKM 3PEHMS JIOTMKM W3JI0KEHUS YHUCIOBOM JIMHUM, KOraa
npaBuia JCHCTBHM C JAECATUYHBIMU JpOOSIMH  MOKHO OOOCHOBATH YK€
M3BECTHBIMH QJITOPUTMAMM BBINIOJHEHUS JIEUCTBHI C OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JI€CATHUYHBIMHM JPOOSMHU PaCHIMPUT BO3MOXKHOCTHU JIJIsl TOHUMAaHHUS



00y4JaromuMHCsl TPUKIIATHOTO MPUMEHEHUS HOBOM 3aMUCH MIPU U3YYECHUU JPYTUX
MPEAMETOB U MPHU MPAKTUUYECKOM UCIIOIb30BaHUU.

[Ipy oOy4yeHHMM pELIEHHI0 TEKCTOBBIX 3aJau B 5—6 Kiaccax HCHOJB3YIOTCS
apupmeTrueckue npuémsl pemieHus. [Ipu oTpaboTKe BRIYUCIUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1aUd CIEIYIOLIMX BHUJIOB: 3aJ]a4Ml Ha
JBIDKCHHE, Ha YacTH, Ha TMOKYIKH, Ha paboTy W MPOU3BOAUTEIHLHOCTH, Ha
MPOIICHTHI, HA OTHOIIEHUS U Tporopuun. OOydaronuecs 3HaKOMATCS ¢ MpuéMamMu
pemieHuss 3ajad  nepedopoM BO3MOXKHBIX BapHaHTOB, YyyaTcsi paboTaTth C
uH(dOopMaluen, peIcTaBIeHHON B (hopMe TaOIUI] WU JUATPAMM.

B  mporpamme yueOHoro kypca «Marematukay — MpeaycMOTPEHO
dbopMupoBaHue MPOMNEACBTUUECKUX alreOpanyeckux mpencraBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO YHUCJIa B 3aBUCMMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa
BBOJIUTCSI TIOCTENIEHHO. ByKBEHHAas CHMBOJIMKA MIMPOKO HCIOJIB3YETCS MPEXKIIe
BCETO JJIs 3alUCU OOIIUX YTBEPKISCHUU W TPEIJIOKCHHM, POopMys, B YaCTHOCTH
JUTSL BBIYUCIICHUS] TEOMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YHCIIA.

B mporpamme yuebHoro kypca «Maremaruka» MpeACTaBICHA HaIJIsIHAS
reoMeTpus, HarpaBJICHHAs Ha pa3BUTHE o0pa3Horo MBITIUICHUS,
IPOCTPAHCTBEHHOT'O BOOOPAKEHUS, N300Pa3UTEIbHBIX YMEHUN. DTO BaXKHBIA dTaIl
B M3YYCHUU IE€OMETPUHU, KOTOPBIN OCYIIECTBISETCA HA HArJSIHO-TIPAKTHYECKOM
yYpOBHE, OMMPAETCS HA HATJISAHO-O00pa3HOe MbIIUIeHHEe oOydvatoniuxcs. bombimas
pOJIb  OTBOAMTCS  NPAKTUYECKOW  JEATEIbHOCTH, OIbITY, OSKCIEPUMEHTY,
mMonenupoBanuio. OOydaroniecs: 3HaKOMSTCS C TeOMETpUYECKUMU (UrypaMu Ha
IUIOCKOCTH U B TMPOCTPAHCTBE, C WX MPOCTEHIIUMHU KOHPUTYpAIUsMHU, ydaTcs
M300pakaTh WX HA HEIMHOBAHHOM W KJIET4YaToW Oymare, paccMaTpuBaIOT HX
pocTerre CBOMCTBA. B mponecce u3ydeHus HArsiIHOW T€OMETPUU 3HAHUA,
MOJIYYEHHBIE OOYyYalIMMHUCI Ha YPOBHE HAdaJbHOTO OO0IIero oOpa3oBaHMS,
CUCTEMATU3UPYIOTCS U PACIIUPAIOTCA.

CornacHo yueOHOMY IUlaHy B 5—6 Kiaccax HM3y4aeTcsi MHTETPUPOBAHHBIN
npeamer «MaTemMaTuka», KOTOPBIM BKIIOYAET apu(PMETHUSCKUNA MaTepuan Hu
HATJISIHYI0O TEOMETPHIO, a TakKe NPOMEJeBTUUECKHE CBEICHUS U3 aireOpsl,
AJIEMEHTHI JIOTUKH M Havalla OMUCATEeIbHOW CTAaTUCTUKH.

Ha usyuenue yueOHoro kypca «Martemaruka» orBoautcs 340 yacoB: B 5
kiacce — 170 JacoB (5 4acoB B HEZEIIO).

COIAEPKXAHUE OBYUEHUASA

5 KUIIACC

HartypasnbHble 4HuC/Ia U HYJIb
Harypanbnoe uwmcno. Psa wnatypanehbix umcen. Yucno 0. M3oOpaxenue
HaTypaJIbHBIX YUCEI TOUKAMU Ha KOOPJAUHATHON (YUCIOBOI) MPSIMOIA.



[TosuunonHas cucrema cuucieHus. PuMckas HyMmepamuss Kak mOpuMep
HEMO3ULIMOHHON CUCTEMBI CUMCIICHUS. [[ecsiTuuHas cuctemMa CUMCICHUS.

CpaBHEeHME HATypaJbHBIX YHCEN, CPABHCHUE HATYPAJIbHBIX YUCEN C HYJIEM.
Crnoco0bl cpaBHeHUs. OKpyTrieHUe HATypadbHbIX YHCE]L.

Ciio)keHue HaTypajabHBIX YUCEJ, CBOMCTBO HYJISI IPU CJIOKEHUU. Boiuntanue
KaK JIeUCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOXEHUE HATypaibHBIX UMCEN, CBOMCTBA
HYJIsT W €IUHMUIBI TpU yMHOXEeHuU. JledeHue Kak JaeiicTBue, 0OpaTHOE
YMHOXX€HUI0. KOMIOHEHTHI JEUCTBUM, CBsA3b MEeXAy HUMU. [IpoBepka pesynbTarta
apudmMeTrueckoro neictBus. llepemecTuTenbHOE M coueTaTelIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXKEHUS, PACHPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHUS.

Ncnonw3oBanue OykB 1151 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCU
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

Jenutenu W KpaTHbIE 4YHWCIA, pa3jiokeHue Ha MHoxurtenu. I[Ipocteie u
coctaBHble yncna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHb C HaTypajbHBIM TOKa3aTeleM. 3alKuCh 4YHUCIAa B BHUJIE CYMMBbI
Pa3psIHBIX ClaracMbIX.

UucnoBoe BbIpakeHHE. BblYucieHWe 3HAYEHUM YMCIIOBBIX BBIPAXKEHUM,
NOPSIIOK  BBINOJIHEHUS  AedcTBH.  Mcnonb3oBaHME  TPU  BBIYMCICHUSX
NEPEMECTUTENIBHOTO ¥  COYETATeNIbHOTO CBOMCTB  (3aKOHOB) CIIOKEHHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOKECHUSI.

Apodu

[IpencraBienne o napoOu Kak cHoco0e 3amucu  YacTH  BEJIIUYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HempaBWiIbHBIE ApoOu. CmelraHHas
IpoOb, TMpEJCTaBIICHHE CMENIaHHOW JpoOW B BHUJE HEMPABWIBHOW JIpoOM U
BBIZICJICHUE IICJION YacTH YWCJia M3 HelpaBWIbHOW apodu. M3o0paxenue apodei
TOYKAMH Ha YUCIIOBOM mpsiMoil. OCHOBHOE CBOWMCTBO ApoOu. CokpaleHue apooeit.
[TpuBenenue npodbu Kk HOBOMY 3HaMeHaten0. CpaBHEHUE APOOEH.

CrnoxxeHue u BbIUMTAHUE ApOOEH. YMHOXKEHHE U JeJIeHne apo0ei, B3auMHO
oOpaTHbIe 1pobu. HaxoxkmeHune 4acTu 1enoro  1esoro Mo ero 4acTH.

Hecstuunas 3amuch ApooOeit. [lpeacraBnenne AecATUYHONW IpoOU B BHIE
OObIKHOBEHHOH. IM300paxkeHne AeCATUYHBIX Jpo0Oei TOYKaMU Ha YHUCIOBOM
npsimoii. CpaBHEHHUE AECSITHYHBIX TPOOEH.

ApudmeTrnyeckue AEUCTBUS C JCCITHUYHBIMU  JapoOsmu. OKpyrieHue
NECATUYHBIX IPOOEi.

Pelenye TeKCTOBBIX 3aJ1a4

Pemenne TekcTOBRIX 3amad  apudmernueckum crmocobom.  Pemenue
Joruueckux 3agad. Pemienue 3amau mepeOOpoOM BCEX BO3MOXHBIX BapHaHTOB.
Hcnonp3oBaHue Mpu pelieHuu 3a1a4 Tabaull U CXEM.



Pemenue 3amay, coxeplKamux 3aBUCUMOCTH, CBS3bIBAIOILKME BEJIUYUHBI:
CKOpOCTb, BpEeMsd, pAaCCTOSIHHE, I(€HA, KOJHUYECTBO, CTOMMOCTb. EIWHULIBI
U3MEpPEHUs: Macchl, 00bEMa, LEHbI, PACCTOSHUS, BPEMEHHU, CKOpPOCTH. CBS3b
MEXKIY €IMHULIAMU U3MEPEHUS KaXK0N BEIMUYMHBI.

Pemenne ocHOBHBIX 3a7a4 Ha JpoOu.

[IpencraBienne NaHHBIX B BUIE TaOIHII, CTOIOYATHIX JUATPAMM.

Harusanas reomerpus

Harnansele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsMas,
OTPE30K, JIyY, yIoJl, JOMaHasi, MHOTOYI'OJIbHUK, OKPY>KHOCTb, KpyT. Yroi. [Ipsamon,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JlnmuHa oTpe3ka, METpUUYECKUE €AUHULIBI JUIMHBL. [[MHA JIOMaHOH, ITEpUMETP
MHOI'OYTOJIbHUKA. MI3MepeHne U TOCTPOEHUE YITIOB € MIOMOILBIO TPAHCIIOPTHPA.

Harnsanuele mnpeacraBieHuss o (uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpsIMOYTOJIbHUK, KBAJpaT, TPEYTOJbHUK, O PABEHCTBE (DUTYP.

N3o00paxenue ¢uryp, B TOM 4yMciae Ha Kietdyatod Oymare. IloctpoeHue
KOH(UTrypaluidi U3 yacTted NpsAMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIJIETYATOM
Ooymare. VMcnonb30BaHue CBOWCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJApaTa.

[Imomanes nOpPsAMOYroJIbHUKA W MHOIOYTOJBHUKOB, COCTABJICHHBIX W3
OpSMOYTOJIbHUKOB, B TOM 4Hcie (uUryp, U300pak€HHBIX Ha KieTyaTod Oymare.
Enuuune! namMepeHus miomanm.

Harnsansle npenctaBieHus O NPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBIN
napajienenunen,  KyO,  MHOrorpaHHuku.  M3oOpakeHue — mpocTtedmmx
MHOTOTpaHHUKOB. Pa3BépTku kyba u mnapamienenunena. CoznaHue Mojenen
MHOTOTPAHHUKOB (M3 OyMaru, MpoBOJIOKH, IUTACTUINHA U APYTUX MATEPHAIIOB).

OO0BEéM mnpsMOYroJpHOro Napajuienenunena, kyda. EnuHuiel uzmepenus
o0bEMa.

YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl Y4eOHOTO Kypca
«MaremaTuKa» XapakTepU3yHTCS:

1) naTpuoTHYeCcKOe BOCIIUTAHHE:

IPOSIBJICHUEM HMHTEpEcCa K MPOLLIOMY M HACTOSIEMY POCCUHCKOU
MAaTEMAaTHKHA, [IEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSM  POCCHUUCKHX
MAaTEMAaTHKOB M POCCHMCKOW MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3THX
JTOCTH>KEHUH B IPYTUX HAayKaxX W MPUKIAIHBIX chepax;

2) rpaskaaHCKoe U YXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:



TOTOBHOCTBIO K BBIMIOJIHEHUIO 00SI3aHHOCTEN TpakJlaHWHA U peallu3allii €ro
MpaB, TMPEJCTAaBICHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUMN, MPOLEAYp Tpa)KJaHCKOro oliiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C TMPaKTHYECKUM TMPUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3TUYECKUX TIPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYE€CKOM HAMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTU MAaTEMATHYECKOrO
o0pa3oBaHUs Ha MPOTSIKEHUM BCEW KU3HU ISl YCIEIIHOW MpodeCcCHOHATBHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOSHUEM WHIUBUAYATbHONU TPAeKTOpUHN 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTPIO K  OMOIMOHAILHOMY U ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aj7ay, PEIICHUH, PacCyXJICHHH, YMEHUIO BUJICTh
MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTAllME B JIEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa, MPUPOJIBI U
oO1iecTBa, MOHMMaHUEM MAaTEMATHYECKOW HayKh Kak c@epbl YeT0BEUYECKOM
NEATEbHOCTH, ATANOB €€ Pa3BUTUA M 3HAYMMOCTU IJI1 PAa3BUTHUA LIUBWIN3AIUU,
OBJIQJICHUEM SI3BIKOM MATEMaTHUKU U MAaTE€MaTUYECKOM KYJIbTYpOHl KaK CpeICTBOM
MO3HAaHWUS MHUpPA, OBJAJACHUEM MPOCTCUIIIMMHM HAaBBIKAMH HCCJIEI0BATEIbCKOM
eI TEIbHOCTH;

6) ¢usmueckoe BocnuTanue, (GopMHpPOBaAHHE KYJIbTYPbl 310POBbS U
IMOLUMOHAJIBHOTO 0JIATONMOJYYHs:

TOTOBHOCTBHIO IPUMEHSTh MaTEMaTUYECKHWE 3HAHUSI B HHTEpPEcax CBOETO
3I0POBbS,  BEIEHUA  3I0pOBOro  obOpasa KM3HM  (3M0pOBOE  TUTaHUE,
cOQTaHCUPOBAHHBIM PEXKUM 3aHATHH M OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO HaBBIKA PEQIICKCUU, MPHU3HAHUEM CBOETO
MpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPYyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHEHTAllMEH Ha MPUMEHEHHUE MaTEeMAaTHYECKUX 3HAHUM JJIsI pEeIIeHUs 3a1a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOMIEH Cpe/bl, IJIAaHUPOBAHUS TOCTYNKOB U
OLICHKH HMX BO3MOXHBIX TOCIEACTBUM MJIsI OKPYXaIIIeH Cpeabl, OCO3HAHHEM
100aJBbHOTO XapaKkTepa HKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) apanTanusa K M3MEHSIIUMCS YCJOBHUSM COLNMAJBLHOM U NMPUPOTHOM
cpelbl:



TOTOBHOCTBIO K JECHCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUYECKYIO AESITENbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUThCA y JAPYTUX JIIOAEH, MpuoOpeTaTh B COBMECTHOM MESITEbHOCTH
HOBBIE 3HAHUS, HABBIKMA U KOMIIETEHLIUH U3 OTIbITA APYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
(opMynHpoOBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACQUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYH)  CUTYallHMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPeOYyIOIIUH KOHTPMEP, KOPPEKTHUPOBATH
OpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (OpMYyIUpOBaTh M OIEHUBATH PUCKU H
nocneCTBUSA, ((OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHUS

ba3oBble JiornyecKkue 1ecTBUA:

e BBIIBJIATh U XapaKTEpU30BaTh CYIIECTBCHHBIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
ONpENENICHUs]  TOHATHUW, YCTAHABIMBATH  CYIIECTBEHHBIM  IpU3HAK
KjIaccuuKaIy, OCHOBaHUSI MJisi OOOOIIEHHS W CpPaBHEHHs, KPUTEPUU
IPOBOJIMMOTO aHAJIN34;

e BOCIpPUHUMATh, (QOpPMYyIHpPOBaTH U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHBIC, €IUHUYHBIC, YacTHbIE M 0O0IIue,
YCIIOBHBIE;

e BBIIBIATh  MAaT€MAaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npotuBopeunss B (dakTax, [aHHBIX, HAONIONCHUSIX U YTBEPKICHHUSX,
npeasiaratb KpUTEPHUU JIs BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JleNIaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHU, EAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI 110 aHAJIOTUU;

e pa3bupaTh MOKA3aTEeIbCTBA MATEMAaTUYECKHUX YTBEPKACHHUHN (NIpSMbIE U OT
IPOTUBHOTO), MPOBOJHUTH CAMOCTOSITEJILHO HECJIOKHBIE JOKa3aTeIbCTBA
MaTEeMaTUYeCKUX (PaKTOB, BBICTPAWBATh aAPTYMEHTAIMI0, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BBIOMpATH CcMOCOO pemnieHus: ydeOHOW 3ajauyn (CpaBHUBATH HECKOIBKO
BApUMAHTOB pEUICHUs, BbIOMpATh HauOoJiee MNOAXOASIMIMN C Yy4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckne 1eiCTBUSA

e HCHOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IO3HAHUA,

dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIME MPOTUBOpEYHE, MpodIeMy,



CaMOCTOSITEIFHO ~yCTaHABIMBAaTh HCKOMOE U JaHHOe, (opMHpOBATH
THIIOTE3y, apTYMEHTUPOBATH CBOIO MO3UINI0, MHEHHE;

OPOBOAUTh IO CAaMOCTOSATENBHO COCTABICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKUE M0 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 0O0OBEKTA, 3aBUCUMOCTEN 0O0OBEKTOB MEXAY COOOM;
CaMOCTOSITEIbHO (OPMYJIUPOBATH 00OOIIEHHS W BBIBOJIBI MO pe3yJbTaTaMm
IPOBEIEHHOTO HAOMIOJIEHUs, HUCCIEIOBAaHUS, OLICHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMpollecca, a TakKe BBIABUTATH
NPEON0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJIATH HEJOCTATOYHOCTh M HW30BITOYHOCTh HWH(OpMAIUU, JTaHHBIX,
HEOOXOAUMBIX JIJIsl pEIIeHUs 3aa4H;

BLIOMpATh, aHAIW3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OpPMAIINIO PA3TUYHBIX BUAOB U (OPM IIPEIACTABICHUS;

BLIOMpaTh (GopMy TpeAcTaBiIeHUs HWHPOpMAIMu ¥ WUIIOCTPUPOBATH
pelaeMple 3ajladyd  CXeMaMu, JuarpaMMmamMu, WHOM Trpadukoil U ux
KOMOWHAIIHSIMU;

OIICHUBATh HANEKHOCTh HMHQPOPMAIIUU [0 KPUTEPHSAM, MPEITI0KECHHBIM
YUHUTENIeM WIH COPMYITUPOBAHHBIM CaAMOCTOSITEIIHHO.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eificTBHUS:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSMHU
U LEeJIIMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY pPEIICHUS
3a7a4i, KOMMEHTUPOBATD MOJYUYEHHBIN pE3yJIbTaT;

B XOJI¢ 0OCYXXJICHHsI 3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMOM TEMBI,
poOJIeMBl, peIraeMoi 3a/Ja4u, BhICKAa3bIBaTh WJEH, HAIICIICHHBIC HAa MOMCK
pEUIeHUs, COIMOCTaBISATh CBOM CYXKACHUA C CYXKICHUSIMHU JPYTHX
YYaCTHUKOB JHMAJIOTa, OOHAPYKHUBATh PA3NMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
PEACTaBIATh pe3yabTaThl peleHus 3a/1a4H, AKCIEPUMEHTA,
UCCJIeIOBAaHUSA, TIPOEKTA, CAMOCTOSTEIHLHO BEIOUPATh (JOpMAaT BBICTYIUICHUS
C yu€TOM 3aJa4 Npe3eHTALNN U OCOOEHHOCTEN ayAUTOPUH;

MOHUMATh U UCHOJI30BAThH MPEUMYIIECTBA KOMAHIHON U WUHIUBUIYAIbHOM
paboThI P pelIeHn: YIeOHBIX MAaTEMAaTHUECKHX 33/1a4;

NPUHUMATH 1€J1b COBMECTHOM AESTEIbHOCTH, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pacnpenensitb BHAB pabOT, JAOroBapUBaTHCS,
00CYXXJIaTh MPOLIECC U PE3YyJbTaT paboThl, 0000IIaTh MHEHHUS HECKOJBKUX
JIFO/IEH;



e y4YacTBOBATb B TIPyHmHoBbIX ¢Gopmax padoTel (0OCyxkaeHUs, OOMEH
MHEHHUSAMH, MO3TOBBIE IITYPMbI U JPYTHE), BBINOIHATH CBOIO YacTh pabOThI
U KOOPIAMHHUPOBAaTH CBOU JEWUCTBHS C JPYrUMU WICHAMH KOMAaHJbI,
OLICHMBATh KAayeCTBO CBOEro BKJaJa B OOIIMUA MPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.
PerynsiTuBHbIe yHHBepcajbHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJAThH IUJIAH, aJTOPUTM pElIeHMs 3a7aud (W ero
4acTb), BBIOUPATH CMOCOO pelIeHUsi ¢ y4€TOM HMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

e BJAJETh CIIOCOOAMM CaAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yibTaTa
penieHns MaTeEMaTUYECKOU 3aauH;

e TMPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OLICHUBATh COOTBETCTBHUE pe3yJbTaTa JESITEIBHOCTH IIOCTABICHHON LENH U
YCIIOBUSIM, OOBSICHATH NMPUYMHBI JOCTHKEHUS WIM HEIOCTM)KECHMS LIEJH,
HaXOJUTh OLIMOKY, aBaTh OLEHKY PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyueHus B S5 kJjacce OOYyYalOIMICS TMOJIYYUT CICAYIOIIHNE
IPEIMETHBIE PE3yIbTaThI:

Yucia 1 BHIYUCICHUA

[lonumaTe W TOPaBWIBHO  yMNOTPEOJATh  TEPMUHBI, CBSI3aHHBIE C
HATypaJbHBIMH YMCIaMU, OOBIKHOBEHHBIMU U JICCSITUYHBIMU APOOSIMHU.

CpaBHUBAaTh W YHOPSIOYMBATH HATypaldbHBIE UHWCIA, CpPaBHUBATh B
MPOCTEUIINX CcITydasX OOBIKHOBEHHBIE JPOOH, NECATUYHBIE APOOH.

CoOTHOCUTP  TOYKY HA  KOOPJAWHATHOW  (YMCIIOBOM)  OpsSIMOMl ¢
COOTBETCTBYIOIIUM €M YHCIOM W HM300pa)kaTh HATypajdbHBIE YMCIAa TOYKAMU Ha
KOOPAWHATHOM (YUCIIOBOM) MPSMOM.

Bemmonuate apudmernueckue MEUCTBHS C HATYpPaIbHBIMH YHUCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMHU B IPOCTEUIITUX CIIydasIX.

BrImotHATE MPOBEPKY, MPUKHUIKY PE3yIbTaTa BEIYUCICHUM.

OxpyrasTh HATypaIbHBIC YUCIIA.

PelieHue TeKCTOBBIX 3a/1a4



PemaTte TekcTOBbIE 3aaud apUPMETUYECKUM CHOCOOOM U C IMOMOILBIO
OpraHM30BaHHOT'O KOHEYHOTO nepedopa BcexX BO3MOKHBIX BAPUAHTOB.

Pemate 3amauyu, coneprkalMe 3aBUCHUMOCTH, CBA3BIBAIOLIME BEIUYMHBI:
CKOpOCTb, BPEMsI, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alHMCH, CXEMbl, TaOaMIbl, OOO3HAYEHUs MpH
peLIeHny 3a1ay.

[lonp30BaTbCs OCHOBHBIMM  €IMHULAMHM HW3MEPEHUA: LEHBI, Macchl,
pPacCTOSIHUS, BPEMEHU, CKOPOCTH, BBIPAXKaThb OJHU €IAWUHHULBI BEIUYHMHBI YEPE3
IpyrHe.

W3BnekaTh, aHANIM3UPOBATh, OLICHUBATh MHGPOPMAIIMIO, MPEACTABICHHYIO B
Tabyvile, HAa CTOJIOYATOM JuarpaMMme, HMHTEPIPETUPOBATH MPE/ICTABICHHBIE
JAHHBIE, UCIIOJIB30BATh IAHHBIC NPU PEUIEHUHN 3aa4.

HarusaHas reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATUSMU: TOUKA, IPSAMasi, OTPE30K, Ty,
yroJ, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoaUTH TpUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpA, UMEIIUX (QopMy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcnonp30BaTh TEPMUHOJIOTUIO, CBSI3AHHYIO C YIJIaMM: BEPIIMHA, CTOPOHA, C
MHOT'OYI'OJIbHUKaMM: YroOJI, BEpLIMHA, CTOPOHA, IMArOHAlb, C OKPYKHOCTBIO:
paguyc, 1Mamerp, LEHTP.

N300paxkaTh H3y4YeHHBIE T€OMETpUYECKHE (Uryppl Ha HEIMHOBAHHOW U
KJIeTyaTol OymMare ¢ MOMOUIbIO IIUPKYJIS U IUHENKH.

HaxonuTe IIIMHBI OTPE3KOB HENOCPEIACTBEHHBIM W3MEPEHHEM C IIOMOILBIO
JIMHEUKHU, CTPOUTHh OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBaJgpaTa Ul UX
IIOCTPOEHHS], BBIYMCIICHU IUIOLIAIN U IIEPUMETPA.

Bbuncnsate mepumeTp u IUIOUIaAb KBajapaTa, NPSAMOYTOJbHUKA, (QUTYD,
COCTaBJICHHBIX W3 MPSAMOYTOJBHUKOB, B TOM 4YHcie (GUTYp, H300paxEHHBIX Ha
KJIeTYaToOl Oymare.

Ilonb30BaTbCd OCHOBHBIMM METPUYECKMMM EIWHHUIIAMU W3MEPEHHMs [JIMHBI,
IJIOINAIH; BBIPAYKaTh OJJHU €IMHUIIBI BEIMYMHBI YEPE3 IpyTrHe.

PacrioznaBate mapawienenumen, KyO, HCIOJIB30BaThb TEPMHHOJOTHUIO:
BEpIIMHA, peOpo, I'paHb, U3MEPEHHUs, HAXOAUTh HM3MEPEHUS NapasuleseuIe/a,
KyOa.

Berunciare 00b€M KyOa, Napajuieienunena No 3aJaHHbIM H3MEPEHHUSM,
MOJIb30BaThCS €AMHUILIAMU U3MEPEHHs 00bEMA.

Pemrate HecnokHbIE 3aauM Ha W3MEPEHUE TIE€OMETPUYECKMX BEJIMYUH B
IIPAKTUYECKNX CUTyaLHsAX.



TEMATHUYECKOE IINIAHUPOBAHHUE

5 KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Harypanbsubie uncna. [eiictBus ¢ 43 1 bubmmoreka [{OK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. Jluauum Ha 12 9 bubnuorexa [JOK
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OOkrkHOBeHHbIC 1pOGH 48 1 https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 Harnsanas reomerpus. MHOTOYTrOJIbHUKA 10 1 httos://m.edsoo.ru/7f4131ce
bu6moreka [IOK
5 0 38 1
JlecaTurIHEe APOOH https://m.edsoo.ru/7f4131ce
5 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [{OK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 IT 000 10 2
OBTOPEHHUE I 0D0DIEHHE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 5 4



https://m.edsoo.ru/7f4131ce
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IHOYPOYHOE IIVIAHUPOBAHHUE

5 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Kontpoabusie | IIpakTHueckne Aara i ppossIe
Bcero HU3yYeHHUs o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 Jecarnunas cuctema CYUCICHUS. 1 01.09.2025 bubnuotexa [JOK
Psn HarypanbHBIX yncen https://m.edsoo.ru/f2a0ccOc
9 JecsTuuHas cuctemMa CUMCIICHUS. 1 02.09.2025
Psn HaTypanbHbIX yncen
3 Harypassisit paz. Hiero 0 : PO | mesortzsat
4 Harypanshubiii paa. Yucno 0 1 04.09.2025
5 HarypansHbie uncna Ha 1 04.09.2025 bubnuorexa [JOK
KOOPJMHATHOM MPsIMOi https://m.edsoo.ru/f2a0e0fc
6 HarypaneHble uncia Ha 1 08.09.2025 bubnuoreka [IOK
KOOPJIMHATHOM MpsIMOit https://m.edsoo.ru/f2a0e2a0
- HarypanpHbie uncia Ha 1 09.09.2025 bubmuoreka [JOK
KOOPJIMHATHOM MpsIMOi https://m.edsoo.ru/f2a0e426
8 CpaBHeHUeE, OKpYIJICHUE 1 09.09.2025 bubmuoreka [JOK
HaTypaJbHBIX YUCET https://m.edsoo.ru/f2a0ce32
9 CpaBHeHuE, OKpyIiIeHHE 1 11.09.2025 bubnuorexa [IOK
HaTypaJbHBIX YUCET https://m.edsoo.ru/f2a0cf54
10 CpaBHeHME, OKpYyTJIEHUE 1 11.09.2025 bubnuoreka [JOK
HAaTypPaJIbHBIX YUCEN https://m.edsoo.ru/f2a0d300
11 CpaBHeHHE, OKpYIJIEHHE 1 15.09.2025 bubnuorexa [IOK



https://m.edsoo.ru/f2a0cc0c
https://m.edsoo.ru/f2a0cafe
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HAaTypPaJIbHBIX YUCEI

https://m.edsoo.ru/f2a0d440

CpaBHeHuE, OKpyIJieHHE

16.09.2025

12
HaTypaJIbHbIX YU CEI
13 Apudpmernueckue qeicTBUS C 16.09.2025 bubnuorexa [JOK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/f2al0eaca
14 Apudmernueckue NeicTBUS C 18.09.2025 bubnuorexa [JOK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/f2a0f5ba
15 Apudmernueckue AeMCTBUS C 18.09.2025 bubnuorexa [JOK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue AeMCTBUS C 22.09.2025 bubnuorexa [JOK
HaTypaJbHBIMU YUCIAMHU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue AeHCTBUS C 23.09.2025 bubnuoreka [JOK
HaTypaJbHBIMU YUCIAMHU https://m.edsoo.ru/f2a1015e
18 Apubmernueckue TeUCTBUS C 23.09.2025 bubnuorexa [JOK
HaTypaJbHBIMH YHCIIAMHU https://m.edsoo.ru/f2a10c3a
19 ApubdmMernueckne TeUCTBUS C 25.09.2025 bubnuoreka [IOK
HaTypaJbHBIMH YHCIIAMHU https://m.edsoo.ru/f2a10da2
CBolicTBa HYJIS MPU CIIOKECHUH U 25.09.2025
20 YMHOXEHHUH, CBOMCTBA €MHUIIBI bubmmorexa [JOK
’ https://m.edsoo.ru/f2al04ec
IIPU YMHOKEHUU
CBolicTBa HYJIS MPU CIIOKECHUH U 29.09.2025
21 YMHOKEHUH, CBOMCTBA €IMHULIBI
MIPU YMHOKEHUU
IlepeMecTuTensHOE U 30.09.2025
29 CoueTaTeNIbHOE CBOMCTBA CII0KECHHUS bubnuoreka [JOK

U YMHOKCHUS, PaCIIPCACIUTCIBHOC
CBOMCTBO YMHOKCHHUA

https://m.edsoo.ru/f2a0ef3e
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[TepemecTurenbHOE U 30.09.2025
23 COYETaTEIbHOE CBOMCTBA CIOXKEHUS
Y YMHOKEHHUS, paclpeaeuTeIbHOE
CBOWCTBO YMHOKCHHUS
[TepemecTurenbHOE U 02.10.2025
24 COYETaTEIIbHOE CBOMCTBA CIIOKEHUS
Y YMHOKEHHS, paclpeaeuTeIbHOE
CBOWCTBO YMHOKCHHS
o5 Jlenurenu u KpaTHbIE YKUCIa, 02.10.2025
pasioKeHUE YKCIia Ha MHOXKHUTEIN
26 Jenurenu u KpaTHbIE YKUCIa, 13.10.2025 bubnuorexa [JOK
Pa3JIoKEeHUE YUCia HAa MHOXKUTEN https://m.edsoo.ru/f2a116b2
27 Jlenurenu u KpaTHbIE YKUCIIa, 14.10.2025
pasoKeHUE YHClia Ha MHOYKHUTEIN
28 Jlesterie ¢ ocTaTKOM 14.10.2025 bu6moreka [IOK
https://m.edsoo.ru/f2a1116¢
29 Jlesterie ¢ ocTaTKOM 16.10.2025 bu6moreka [IOK
https://m.edsoo.ru/f2all4fa
30 ITpocTeie 1 cOCTaBHBIE YHCIIA 16.10.2025 bubmorexa HOK
https://m.edsoo.ru/f2a11a90
31 ITpocTeie 1 cOCTaBHBIE YHCIIA 20.10.2025 bubmorexa HOK
https://m.edsoo.ru/f2allbb2
[Ipusnaku nenumoctu Ha 2, 5, 10, 21.10.2025 bubnuoreka IIOK
32
3,9 https://m.edsoo0.ru/f2a11806
33 [Ipusnaku nenumoctu Ha 2, 5, 10, 21.10.2025 bu6mmoreka [JOK
3,9 https://m.edsoo.ru/f2a1196e
23.10.2025 bubmuoreka [JOK
34 UucnoBbie BEIPAKEHUS; TOPSAIOK

https://m.edsoo.ru/f2a11f18
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JNIENCTBUMN

YwucaoBsie BBIPAXKCHUS; TOPAOOK

23.10.2025

bubnuoreka [IOK

35
JIeNCTBUI https://m.edsoo.ru/f2a12080
36 Yucnosle BEIPAKEHUS; IOPSAIOK 27.10.2025 bubnuorexa [JOK
JICUCTBHIA https.//m.edsoo.ru/f2a123fa
Pemenne TeKCTOBBIX 3a71a4 HA BCE 28.10.2025
37 apudMeTnyecKue IeHCTBHS, Ha bubmnorexa [TOK
p ’ https://m.edsoo.ru/f2a0f894
JBKEHUE U TTOKYIIKH
Pemenne TeKCTOBBIX 3a71a4 Ha BCE 28.10.2025
38 apudmeTnuecKue AeUCTBHS, HA bubnmorexa LHOK
p ’ https://m.edsoo.ru/f2a0f9fc
JBKEHUE U TTOKYITKU
Pemrenye TeKCTOBBIX 3aJa4d Ha BCE 30.10.2025
39 apu(MeTHIECKHE ISHCTBUS, HAa Bubnmorexa [IOK
P ’ https://m.edsoo.ru/f2al21a2
JBKEHUE U TTOKYITKU
Pernrenye TeKCTOBBIX 3aJa4d Ha BCE 30.10.2025
40 apudMeTHIeCKnue TeHCTBHS, Ha Bubmmorexa [IOK
P g ’ https://m.edsoo.ru/f2a12558
JBKEHUE U TTOKYTIKH
Pernrenye TeKCTOBBIX 3aJa4 Ha BCE 01.11.2025
41 apudMeTHYECKUEe ICHCTBHS, Ha bubmmorexa [JOK
P A ’ https://m.edso0.ru/f2a12832
JBWKEHUE U TTOKYITKH
Penienne TEKCTOBBIX 3a/1a4 Ha BCE
42 apupMeTHYECKUE ICHCTBHS, Ha bubmorexa HOK
P A ’ https://m.edsoo.ru/f2a12990
JBUKEHHE U TIOKYITKU
43 KonTtponbHas paboTa o Teme 06.11.2025 bubmuoreka LJOK
"Harypasibabie ynucna v Hysp" https://m.edsoo.ru/f2al2cba
m Touka, npsimMasi, OTPE30K, JIyd. 06.11.2025 bubnuorexa [IOK

Jlomanas

https://m.edsoo.ru/f2a0d54e
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N3mepenue miHbl 0Tpe3Ka, 10.11.2025
45 METPUYECKUE €TUHULIBI U3MEPEHUS bubamorexa OK
P S P https://m.edsoo.ru/f2a0daee
JUTUHBI
N3mepenue niumHbI OTpesKa, 11.11.2025
46 METPUYECKUE SUHUIIBI H3MEPEHUS bubmorexa HOK
p FMTHIL p https://m.edsoo.ru/f2a0df3a
JUTUHBI
47 OKDVIKHOCTE 1 K 11.11.2025 bubnuotexa [JOK
26 24 https://m.edsoo.ru/f2a0d684
48 OKpYXHOCTH U KPYT 13.11.2025
[TpakTuueckas padoTa o Teme 13.11.2025
49 "[TocTtpoenue yzopa u3 bubmorexa HOK
P o ,,yg P https://m.edsoo.ru/f2a0d7e2
OKPYXHOCTEH
50 VYrou. [IpsmMoii, OCTpBIiA, TyIOH 1 24.11.2025 bubnuorexa [JOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 VYron. [IpsMoi, ocTpblid, Tynou u 25.11.2025
Pa3BEPHYTHIN YIIIbI
59 MSMePeHIe VETOB 25.11.2025 bu6moreka [IOK
P 4 https://m.edsoo.ru/f2a1319c
53 MSMeDeHIe VETOB 27.11.2025 bu6mmoreka [JOK
P e https://m.edsoo.ru/f2a132fa
bu6mmoreka [JOK
54 nu
R https://m.edsoo.ru/f2a13476
55 [IpakTrueckas paboTa o Teme 27.11.2025 bubmuoreka LJOK
"[Toctpoenue yrios" https://m.edsoo.ru/f2a13606
56 Hpo6s. [IpaBunbHbIE U 01.12.2025 bubmnuoreka [LJOK
HenpaBUIbHbIE JPoOU https://m.edsoo.ru/f2a13764
57 JpoOs. IIpaBuiibHbIE U 02.12.2025 bubnuoreka [IOK
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HENpaBUIbHBIE POOH

https://m.edsoo.ru/f2al3c8c

58 JpoOs. [IpaBuiibHBIC U 02.12.2025 bubmuoreka [IOK
HeNpaBUWIbHBIE POOH https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBuibHbBIE T 04.12.2025 bubmmoreka [JOK
HENpaBWIbHbIE IpOOU https://m.edsoo.ru/f2a153f2
60 JHpoOs. [IpaBuiibHBIC U 04.12.2025 bubmmorexa [IOK
HENpaBWIbHbIE IpOOH https://m.edso0.ru/f2a15582
. 08.12.2025 bubnuotexa [JOK
1
6 OcHoBHoe cBOFCTBO ApOGH https://m.edsoo.ru/f2al43e4
. 09.12.2025 bubnuotexa [JOK
2
6 OcHoBroe cBofcTBO ApOGH https://m.edsoo.ru/f2al451a
. 09.12.2025 bubnuotexa [JOK
63 OcHoBHOE CBOHCTEO APOGH https://m.edsoo.ru/f2a1463c
. 11.12.2025 bubnuoreka [JOK
o4 OcHoBroe cBofcTBO ApOGH https://m.edsoo.ru/f2a1475e
. bu6moreka [IOK
05 OcHoBroe cBofCTBO ApOGH https://m.edsoo.ru/f2a14c90
. bu6moreka [IOK
66 O 0 12,
CHOBHOE CBOHCTEO APOLH 11.12.2025 https://m.edsoo.ru/f2al4de4
67 OcHOBHOE CBOKCTBO ApoOH 15.12.2025
16.12.2025 bu6mmoreka [JOK
68 C oeii
PABHEHHE Zpober https://m.edsoo.ru/f2al4f74
. 16.12.2025 bubnuoreka [JOK
69 0
Cpasnetine 1podeit https://m.edsoo.ru/f2a151f4
70 CpaBuenue npo0eit 18.12.2025
71 CpaBuenue npo0Oeit 18.12.2025
72 CroxeHue U BBIYUTAaHUE 22.12.2025 bubmuoreka [JOK
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OOBIKHOBEHHBIX JPOOCii

https://m.edsoo.ru/f2al7cc4

73 CroxeHue U BBIYUTAaHUE 23.12.2025 bu6mmoreka [{OK
0OBIKHOBEHHBIX ApOOEii https://m.edsoo.ru/f2al7e54
74 CrnosxeHue ¥ BBIYUTaHHE 23.12.2025 bubnuorexa [JOK
OOBIKHOBEHHBIX APOOEi https://m.edsoo.ru/f2a1802a
75 CrnoxeHue ¥ BBIYUTAaHHE 25.12.2025 bubnuotexa [JOK
O0OBIKHOBEHHBIX Ipo0Oeit https://m.edsoo.ru/f2al81ce
76 CnoxeHue 1 BRIUUTAHUE 25.12.2025 bubnuotexa [JOK
0OBIKHOBEHHBIX Ipo0Oeit https://m.edsoo.ru/f2a1835e
77 CnosxeHue ¥ BRIYUTaHHE 29.12.2025
O0OBIKHOBEHHBIX Ipo0eit
78 CnosxeHue U BRIYUTaHHE 30.12.2025
O0OBIKHOBEHHBIX Ipo0eit
79 CnoxeHue U BhIYUTaHHUE 30.12.2025
O0OBIKHOBEHHBIX JPOOCH
12.01.2026 bubnuorexa [JOK
80 Cmemankas Apooe https:// m.edso;I ru/f2a1592e
13.01.2026 bu6mmoreka [JOK
81 Cmemansas Apode https:// m.edsoc%.I ru/f2al5aba
13.01.2026 bu6mmoreka [JOK
82 Cmemanras Apode https:// m.edsoc%.I ru/f2a15b68
15.01.2026 bu6mmoreka [JOK
83 Cmemansas Apooe https:// m.edsoc])_.[ ru/f2alse2e
YMHOKEHHUE U JIeJICHHUE 15.01.2026
84 0OBIKHOBEHHBIX APOOCH; bubmmorexa [JOK
B3aMMHOOOpaTHBIE ApoOU https://m.edsoo.ru/f2a184e4
85 VYMHOXKEHUE U AeJIEHUE 19.01.2026 bu6mmoreka [JOK
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OOBIKHOBEHHBIX JIPOOEii;
B3aMMHOOOpaTHBIE ApoOU

https://m.edsoo.ru/f2a18692

YMHOKEHUE U JIeJICHHUE 20.01.2026
86 OOBIKHOBEHHBIX JIpOOEIi; bubnmorexa LHOK
P ’ https://m.edsoo.ru/f2a18a20
B3aMMHOOOpaTHBIE ApoOH
YMHOKEHUE U JIeIeHHUE 20.01.2026
87 OOBIKHOBEHHBIX JIpO0Oe€ii; bubmmorexa [TOK
P ’ https://m.edsoo.ru/f2a18b56
B3aMMHOOOpaTHBIE IPOOH
VYMHOKEHHUE U JIeJICHHUE 22.01.2026
88 OOBIKHOBEHHBIX APOOEii; bubmmorexa [TOK
P ’ https://m.edsoo.ru/f2a19088
B3aHMHOOOpAaTHBIE APOOH
VYMHOXEHHUE U JIeTICHUE 22.01.2026
89 OOBIKHOBEHHBIX JIpO0Eii; bubmmorexa TTOK
P ’ https://m.edso0.ru/f2a19560
B3aMMHOOOpaTHBIE IPOOH
VYMHOXEHHUE U IeTICHUE 26.01.2026
90 OOBIKHOBEHHBIX IpOOEii; bubmmorexa TIOK
P ’ https://m.edsoo.ru/f2a196a0
B3aMMHOOOpaTHBIE IPOOH
VYMHOXEHHUE U IeTICHUE 27.01.2026
91 OOBIKHOBEHHBIX JIPOOEIi; bubmmorexa [JOK
AP ’ https://m.edsoo.ru/f2a198da
B3aMMHOOOpAaTHBIC IPOOH
Pemenne TexcToOBBIX 3a7a4, 27.01.2026
92 coaepxamux apoou. OCHOBHBIE bubnmorexa [IOK
FICPRATIHX AP ’ https://m.edsoo.ru/f2al81ce
3a/1a4u Ha Apoou
Pemenue TeKCTOBBIX 3aj1a4, 29.01.2026
93 coaepxkamux apoou. OCHOBHBIE bubmorexa LIOK
AICPARATIHX APODH. https://m.edsoo.ru/f2a1835e
3aJjau Ha ApoOu
94 Pemenne TexcToBBIX 3a7a4, 29.01.2026 bu6mmoreka [JOK
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conepkamux apoou. OCHOBHBIC
3a/1a4uM Ha JpooH

https://m.edsoo.ru/f2al8cba

Pemienne TeKCTOBBIX 3a4a4, 02.02.2026
95 coaepskamux apoou. OCHOBHBIE bubmmorexa [TOK
P pODH. https://m.edsoo.ru/f2a18e76
3aJ1a4M Ha Jpoou
Pemenne TeKCTOBBIX 3a4a4, 03.02.2026
96 coaepamiux apoou. OCHOBHBIE bubmmorexa [TOK
P POBIH https://m.edsoo.ru/f2a18f7a
3aJ1a4M Ha Jpoou
Pemenne TeKCTOBBIX 3a71a4, 03.02.2026
97 coaepamiux apoou. OCHOBHBIE bubmmorexa [TOK
P pODH. https://m.edso0.ru/f2a199f2
3aJla4uu Ha Apoou
Pemienne TeKCTOBBIX 3a/1a4, 05.02.2026
98 coxepxamux apoou. OCHOBHBIE bubmmorexa LOK
P PODH. https://m.edsoo.ru/f2al9c2c
3aJla4uu Ha Apoou
Pemenne TexcTOBBIX 3a7a4, 05.02.2026
99 coaepxarux apoou. OCHOBHBIE bubmorexa [IOK
’ https://m.edsoo.ru/f2alald6
3a/1auu Ha Apoou
Pemenne TexcTOBBIX 3a7a4, 09.02.2026
100 cojaepxarux apoou. OCHOBHBIE bubmorexa HOK
' https://m.edsoo.ru/f2ala2ee
3a/1auu Ha Apoou
[IpumeHnenne OyKB IS 3aITUCH 10.02.2026
. bu6mmoreka [JOK
101 MaTeMaTHYeCKUX BBIPAKCHUHN U
= https://m.edsoo.ru/f2ala3fc
MIPEATOKEHU I
[Ipumenenue OykB IJ1s 3aMTUCU 10.02.2026
102 MaTeMaTHYEeCKUX BBIPAKEHUN U
MIPEAIOKEHUN
103 KonTtponpHast pabota o Teme 12.02.2026 bubnuoreka [IOK
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"OOBIKHOBEHHBIE 1poOH"

https://m.edsoo.ru/f2alable

MHOroyroJbpHHUKH. 12.02.2026
104 YeTBIpEXYTOJILHUK bubnmorexa LHOK
pexyr ’ https://m.edsoo.ru/f2a16ae0
MPSMOYTOJIBHUK, KBAJPaT
MHOroyroJbpHHUKH. 16.02.2026
105 YeThIpEXYroIbHUK bubnmorexa LHOK
pexyr ’ https://m.edsoo.ru/f2al6c7a
MPSMOYTOJIBHUK, KBAJPaT
[TpakTuueckas padoTa o reme 17.02.2026
106 "IlocTpoeHue NpsMOYroJIbHHUKA C bubnuorexa [JOK
3aJJaHHBIMH CTOPOHAMH Ha https://m.edsoo.ru/f2al6ele
HEJTMHOBAaHHOU Oymare"
17.02.2026 bu6moreka [IOK
107 T
PEYTOIILHHK https://m.edso0.ru/f2a16194
108 TpeyronbHHK 19.02.2026
[Inomane u nepumeTp 19.02.2026
MPSIMOYTOJIbHUKA 1
109 MHOTOYTOJIbHUKOB, COCTABIECHHBIX bubmmorexa [TOK
4 ’ https://m.edsoo.ru/f2a16fe0
W3 TPSIMOYTOJIbHUKOB, €THHUIIBI
M3MEPECHUS TUIOIIAIN
[Lnomane 1 nepumeTp 02.03.2026
MPSIMOYTOJIbHUKA 1
bu6mmoreka [JOK
110 MHOTOYT'OJIbHUKOB, COCTAaBJICHHBIX
https://m.edsoo.ru/f2a17184
U3 MPSAMOYTOJIbHUKOB, €TUHUIIBI
U3MEPCHUS TUIOIIAIH
[Inomane n nepuMeTp 03.03.2026
111 IIPSIMOYTOJIbHUKA U bubnuoreka [IOK

MHOT'OYTI'OJIbBHUKOB, COCTABJICHHBIX
U3 IpAMOYTOJIbHUKOB, CANHUIIBL

https://m.edsoo.ru/f2a17328
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HU3MCPCHHA IO aaun

112 I N 03.03.2026 bubmnoreka [IOK
CPUMETP MHOTOYTOJIbHIKA https://m.edsoo.ru/f2a1691e
113 [Tepumerp MHOTOYTOJIBHUKA 05.03.2026
. 05.03.2026 bu6mmoreka [{OK
114 Jlecamurnas samuch Apodei https://m.edsoo.ru/f2alb55e
. 10.03.2026 bubmmoreka [IOK
115 Jlecaminas sanuck Apodei https://m.edsoo.ru/f2alb87e
. 10.03.2026 bubmmoreka [IOK
116 Jlecamuinas sanuck Apodei https://m.edsoo.ru/f2albcfc
. 12.03.2026 bu6moreka [IOK
117 CpaBHEHNE ACCATHIHBIX ApOOCH https://m.edsoo.ru/f2alc49a
. 12.03.2026 bu6moreka [IOK
118 CpaBHeHUE NeCATHIHBIX Ipobei https://m.edsoo.ru/f2alc63e
. 16.03.2026 bu6moreka [IOK
119 Cpasnenue IeCATHIHEIX ApOOCii https://m.edsoo.ru/f2alcb02
. 17.03.2026 bubnuoreka [IOK
120 CpasHeHHe JeCATHHHEIX ApOOCH https://m.edsoo.ru/f2alcc2e
121 CpaBHEHHE IeCATUYHBIX Ipo0ei 17.03.2026
122 JlelicTBUA C N1€CITUYHBIMU 19.03.2026 bubmmorexa [JOK
IpoOsSMHU https://m.edsoo.ru/f2alceda
123 JleficTBUA C NeCITUYHBIMU 19.03.2026 bubmuoreka LJOK
IpoOsSIMHU https://m.edsoo.ru/f2alcf62
124 JlelicTBUS ¢ IeCATUYHBIMU 23.03.2026 bu6mmoreka [JOK
IpoOsSIMHU https://m.edsoo.ru/f2ald174
195 JleicTBUs C AECATUYHBIMU 24.03.2026 bubmuoreka [JOK

IpoOsIMU

https://m.edsoo.ru/f2a1d516
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126 JlecTBUs ¢ AECATUYHBIMU 24.03.2026 bubmuoreka [IOK
IpoOsIMU https://m.edsoo.ru/f2ald64c
197 JelicTBus ¢ 1€CITUYHBIMU 26.03.2026 bubnuorexa [JOK
IpOOSIMU https://m.edsoo.ru/f2a1d750
128 JelicTBuA C N1€CATUYHBIMU 26.03.2026 bubnuorexa [JOK
IpOOsIMU https://m.edsoo.ru/f2a1d85e
129 JelcTBus ¢ 1eCATUYHBIMU 30.03.2026 bubnuotexa [JOK
TpoOsMu https://m.edsoo.ru/f2a1d962
130 JelicTBus ¢ 1eCITUYHBIMU 31.03.2026 bubnuotexa [JOK
TpoO0sMu https://m.edsoo.ru/f2alda7a
131 JlelicTBUA C NECATUYHBIMU 31.03.2026 bubnuorexa [JOK
TpoOsMHU https://m.edsoo.ru/f2al1db88
132 JlelicTBUA ¢ N€CATUYHBIMU 02.04.2026 bubnuotexa [JOK
TpoOsMHU https://m.edsoo.ru/f2ale0la
133 JlelicTBUS ¢ IeCITUIHBIMU 02.04.2026 bu6moreka [IOK
IpoOsMHU https://m.edsoo.ru/f2a1e150
134 JlelicTBHUS ¢ IeCITHIHBIMU 13.04.2026 bu6moreka [IOK
IpoOsSMHU https://m.edsoo.ru/f2a1e268
135 JlelicTBUA C N1€CITUYHBIMU 14.04.2026 bubmmorexa [JOK
IpoOsIMu https://m.edsoo.ru/f2ale3da
136 JlelicTBUA C N1€CITUYHBIMU 14.04.2026 bubmmorexa [JOK
IpoOsSIMHU https://m.edsoo.ru/f2ale4f2
137 JlelicTBUS C IeCATUYHBIMU 16.04.2026 bu6mmoreka [JOK
IpoOsSIMHU https://m.edsoo.ru/f2ale4f2
138 JleficTBUA C NeCITUYHBIMU 16.04.2026 bubmuoreka [JOK
IpoOsIMU https://m.edsoo.ru/f2ale5f6
139 JleficTBUA C NeCITUYHBIMU 20.04.2026 bubmuoreka [JOK
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IpoOsIMU https://m.edsoo.ru/f2ale704
140 JlecTBuUs ¢ AECATUYHBIMU 21.04.2026
IpoOsIMU
. 21.04.2026 bu6mmoreka [{OK
141 0) 0
KPYIJICHHE JICCATITHBIX Apober https://m.edsoo.ru/f2ale826
. 23.04.2026 bu6mmoreka [IOK
142 0) 0
KPYIJICHHE JICCATITHBIX Apober https://m.edsoo.ru/f2aleb50
. 23.04.2026 bubmmoreka [{OK
143 0) 0
KPYIJICHHE JICCATITHBIX Apober https://m.edsoo.ru/f2alec68
144 OxpyriieHne AecATUYHBIX 1po0eit 27.04.2026
Penienne TeKCTOBBIX 3a/1a4, 28.04.2026
145 coaepkamux apoou. OCHOBHBIC brbmorexa [OK
ACPATHIX APODH. https://m.edsoo.ru/f2aled8a
3aJlauu Ha Apoou
Pemienne TeKCTOBBIX 3a/1a4, 28.04.2026
146 coaepkamux apoou. OCHOBHBIC bubmorexa [TOK
AACPATIIX APODH. https://m.edsoo.ru/f2alef10
3a/1auu Ha Jpoou
Pemenue TekcToBBIX 33124, 30.04.2026
147 coaepkamux apoou. OCHOBHBIC bubmorera [JOK
ACPRAIIIX PODH. https://m.edsoo.ru/f2a1f028
3a/1a4u Ha ApoOu
Pemienne TekcTOBBIX 3a1a4, 30.04.2026
148 coaepkamux apoou. OCHOBHBIC bubmotera [JOK
ACPARATIHE APODH. https://m.edsoo.ru/f2a1f136
3a/1a4u Ha ApoOu
Pemrenune TekcToBbIX 3a/1a4, 04.05.2026
149 cojaepxariux apoou. OCHOBHBIE
3a/1a4u Ha Apoou
150 Penienne TeKCTOBBIX 3a4a4, 05.05.2026

coaepskamux apoou. OCHOBHBIE
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3aauu Ha ApoOu

KonTtponsHas pabota o Teme

05.05.2026

bubnuoreka [IOK

151
"lecsitTuuHbIe TPOOH" https://m.edsoo.ru/f2a1f23a
Mpuororpannuku. M3o00paxenue 07.05.2026
152 MHOTOTI'PaHHUKOB. Moeiru bubnmorexa LHOK
P ' https://m.edsoo.ru/f2ala69a
MIPOCTPAHCTBEHHBIX TEJ
Muororpanauku. M3o00paxenue 07.05.2026
153 MHOTOTpaHHUKOB. Mojaenu brbmmorexa [OK
P e https://m.edsoo.ru/f2alad2a
MIPOCTPAHCTBEHHBIX TEJ
[IpssMOyroBHBIN MapajuIeIenuIes, 12.05.2026
154 Ky0. Pa3BépTku kyda u brbmorexa [TOK
o P Y https://m.edsoo.ru/f2a1a802
napaiesienunea
[IpssMOyroIBHBIN MapauieaenuIe], 12.05.2026
155 Ky0. Pa3BépTku kyba u brbmorexa [TOK
- P Y https://m.edsoo.ru/f2ala924
napaiesienumnea
156 [IpakTrdeckas padoTa o Teme 14.05.2026 bubnuoreka [IOK
"Pa3BépTka kyda" https://m.edsoo.ru/f2alaef6
O06bEM Kyba, MPSIMOYTOIBLHOTO 14.05.2026 bu6nuoreka IIOK
157
napasJiesnenunena https://m.edsoo.ru/f2alb09a
158 O06bEM Kyba, PSIMOYTOJIHLHOTO 18.05.2026 bu6nuoreka IIOK
napasJiesnenunena https://m.edsoo.ru/f2alb248
159 O0BEM KyOa, IPSIMOYTOJIBHOTO 19.05.2026
napauiesienumnea
160 O0BEM KyOa, IPSIMOYTOJIBHOTO 19.05.2026
napauiesienune1a
161 IToBTOpEHNE OCHOBHBIX MOHATHH U 21.05.2026 bubmuoreka [JOK

MCTOIOB KypcCa 5 KJ1acCca,

https://m.edsoo.ru/f2al1f76c
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o0o01enue 3HaHUH /
Bcepoccuiickas npoBepodyHas
pabota

Hroroast KOHTpOJbHAS paboTa / 21.05.2026
162 Bceepoccuiickas npoBepoyHas bubmorexa [IOK
P poBep https://m.edsoo.ru/f2a1f924
pabora
[ToBTOpEHNE OCHOBHBIX NOHATUN U 25.05.2026
163 METOH0B Kypca 5 Kiiacca bubnmorexa LHOK
P . ’ https://m.edsoo.ru/f2alfaaa
0000111eHE 3HAHUH
[ToBTOpEHNE OCHOBHBIX NOHATUN U 26.05.2026
164 METOJIOB Kypca 5 Kiacca bubnmorexa LOK
P . ’ https://m.edsoo.ru/f2alfc08
000011eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMMOHATHH H
165 METOH0B Kypca 5 Kiiacca bubmmorexa TOK
s P . ’ https://m.edsoo.ru/f2alfeec
000011eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHSATUN U 26.05.2026
166 METOH0B Kypca 5 Kiacca bubmmorexa LOK
HOB KYP . ’ https://m.edsoo.ru/f2a200a4
000011eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX OHSATUN U
167 METOJIOB Kypca 5 Kiacca,
000011eHNE 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATHH H
bubmuoreka [JOK
168 METO/IOB Kypca 5 Kiacca,
N https://m.edsoo.ru/f2a201f8
000011eHNE 3HAHUI
- 28.05.2026
IToBTOpEHNE OCHOBHBIX MOHATHH H
bubmuoreka [{OK
169 METOJIOB Kypca 5 Kiacca,

000011eHNE 3HAHUI

https://m.edsoo.ru/f2a20388
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[ToBTOpEHNE OCHOBHBIX NOHATUN U

28.05.2026

bubmuoreka [IOK
17 1
0 METOJI0B Kypea S Kiacea, https://m.eds00.ru/f2a2069%
0000111eH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 170
ITPOTPAMME

MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM

IMPOI'PAMMBbI
5 KJIACC
Kon N .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
NpoBepsieMoro
poBep 0011ero oopazoBaHus
pe3yJibTara
1 Uucna ¥ BBIYUCICHUS
11 [loHumaTh ¥ TPaBUWIBHO YINOTPEOISATh TEPMHHBI, CBS3aHHBIE C HATYpPaJlbHBIMU YHCIAMHU, OOBIKHOBEHHBIMU H
JECSITUYHBIMH JIPOOSIMU
1 CpaBHUBATh U YHNOPSAJOUYMBATH HATYypaJIbHBIEC YUCIIA, CPABHUBATh B MPOCTEUIINX CIy4yasX OOBIKHOBEHHBIE IPOOH,
JeCSITUYHBIE TPOOH
1.3 COOTHOCUTH TOYKY Ha KOOPAMHATHON (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM U H300paxkarth



https://m.edsoo.ru/f2a2069e

HaTypaJIbHbIE YKCia TOYKaMHU Ha KOOPJIMHATHOM (YMCIIOBOI) IIpsIMO

Boimonsate apudmMernueckue ASUCTBUS C HATypaJbHBIMU YUCIAMH, C OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX

1.4
cirydasx

1.5 BEINONHATE IPOBEPKY, MPUKHUIKY Pe3yabTaTa BEIYUCICHHIA

1.6 OxpyrydTh HaTypalbHbIE YHUCIIA

2 Pemenne TekcToBBIX 3a7a4

”1 Pematps TexcToBBIE 3amaud apu(PMETHUYECKUM CIIOCOOOM M C MOMOINBIO OPraHW30BaHHOTO KOHEYHOro mepedopa
' BCEX BO3MOJKHBIX BAPHAHTOB

”5 Pematp 3anmaum, conepikaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIMYMHBI: CKOPOCTh, BpEMs, pPAcCTOSHHUE, LIEHa,
' KOJIMYECTBO, CTOMMOCTh

2.3 Hcnonb30BaTh KpaTKue 3alucy, CXeMbl, TaOIHUIIbI, 0003HAUYEHUS IPU PELLICHUH 3a7a4

24 [lonp30BaThcs OCHOBHBIMU €IMHUIAMHM M3MEPEHMS: LIEHBI, MAcChl, PACCTOSHUS, BPEMEHH, CKOPOCTH, BBIPAXKATh
' OJIHU €JJUHUILIbI BEJTMUUHBI Uepe3 Jpyrue

25 W3BnekaTh, aHAIU3UpPOBaTh, OLEHUBATH MH(OpPMAIMIO, MPEACTABIECHHYIO B Ta0iuIe, Ha CTOI0YaTOl aAuarpamme,
' UHTEPIPETUPOBATh IIPEJCTABICHHbIEC JAHHBIE, UCIIOJIb30BaTh JaHHbIE IIPU PELLICHUHU 33134

3 Harnsanas reomerpust

31 [Tonp30BaThCs r€OMETPUUECKUMU MOHATUAMU: TOYKA, MPsIMast, OTPE30K, JIyd, YroJl, MHOIOYI'OJbHHUK, OKPYKHOCTb,
' Kpyr

3.2 [IpuBoAUTE IpUMEPHI 0OBEKTOB OKPYXKAIOIIEr0 MUPA, UIMEIOLINX (OPMY U3yUEHHBIX T€OMETPUUYECKUX (UTyp

33 Hcnonbs30BaTh TEPMUHOJIOIHIO, CBA3aHHYIO C YIJIaMU: BEpLIMHA CTOPOHA; C MHOTOYrOJbHUKAMM: YTOJI, BEPIIUHA,
' CTOPOHA, IMarOHalb; C OKPY)KHOCTBIO: PaJnycC, TUaMETp, LIEHTP

3.4 N306paxaTh n3y4eHHbIC TeOMETpHUECKUe (UTYphl HA HETMHOBAHHOM U KJIeTYaTol Oymare ¢ MOMOIIBIO UPKYIS U




JIAHENKHA

HaXOI[I/ITB JJIMHBI OTPE3KOB HETIOCPCACTBCHHBIM M3MCEPCHHUEM C IMMOMOIIBIO J'II/IHGI;'IKI/I, CTPOUTH OTPC3KHU SaﬂaHHOﬁ

3 JUIMHBI; CTPOUTH OKPY>KHOCTb 33JJaHHOT'O pajnyca

36 Hcnonb30BaTh CBOMCTBA CTOPOH U YIVIOB NMPSAMOYTOJIbHUKA, KBaJpaTa /il UX NOCTPOEHUS, BBIUNCIIEHUS IUIOIAAN U
' nepuMerpa

3.7 BoruncnsaTe nepuMeTp U IUIOIIalb KBajapaTa, NpsMOYTroiabHUKa, QUTYp, COCTABIEHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM
' yucie puryp, n300pakEHHBIX HA KJIeTYaTol Oymare

38 [Tonb30BaThCcsi OCHOBHBIMM METPHUUECKUMHU €AMHHULIAMU U3MEPEHMsI JUIMHBI, TUIOIIAU; BhIpaXXaTh OJHU €IWHHUIIBI
' BEJIMYMHBI Uepe3 Apyrue

39 PacniosznaBate mapanenenumnes, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, TpaHb, H3MEPEHUs;
' HaXOJUTh U3MEPEHUs NapajuieNenunena, Kkyoa

210 Bbruucnare 00béM Ky0a, mapajienenunena Mo 3aJaHHbIM H3MEPEHUsM, IOJb30BATHCSA €IUHHULAMH H3MEpEHUs
' 00bEMa

3.11 Pemare HecnoxHbIE 3a/1a4M HA U3MEPEHHUE T€OMETPUYECKUX BEJTMUNH B MIPAKTHUECKUX CUTYALUAX




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

5 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 HarypanbsHbie yncna u HyIb
11 HarypanbHoe uncno. Paa HarypansHbix uncen. Yucno 0. M300pakeHne HaTypallbHbIX YMCENl TOYKaMU Ha KOOPJAUHATHOMN
. (daucnoBoit) mpsMoit
1.2 [To3unmonnas cucrema cuncienus. Pumckas Hymepanus. [lecsituunas cucremMa CHUCIeHUs
1.3 CpaBHeHHE HaTypalbHBIX YUCEI, CPABHEHHE HATypalbHbBIX Yicell ¢ HylnéM. OKpyriieHue HaTypalbHbIX YHCE
Crnoxenue, BbIYMTAaHUE, YMHOXKEHUE U JIEJCHUE HATypalbHbIX uuces. CBONCTBO HYJS MPU CIIOKEHUH, CBOMCTBA HYINS U
14 eIMHUIIBI TIPH YMHOXEHHH. [lepeMecTHTEeNbHOe W COYeTaTeIbHOE CBOWMCTBA (3aKOHBI) CIIOKCHHUS W YMHOMKEHUS,
pacrpenenuTeaTbHOe CBOMCTBO (3aKOH) YMHOKEHUS
1.5 Hcnonb3oBanue OykB st 0003HaUYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3alMCU CBOMCTB apu(METHUECKUX JIeHCTBUI
16 JlenuTtenu u KpaTHbIE YKcia, pa3siokeHue Ha MHOxuTenu. [Ipocteie u coctaBHble yucina. [Ipusnaku genumoctu Ha 2, 5,
' 10, 3, 9. [lencHue ¢ ocTaTKOM
1.7 CreneHb ¢ HATypaIbHBIM MTOKa3aTeIeM. 3alKCh YUCa B BUAE CYMMbI Pa3psIHbIX CIaraeMbIX
UucnoBoe BbIpakeHUE. BpluncieHWe 3HAYEHHH YWCIOBBIX BBIPAKEHUH, TMOPSAOK BBITIOJHEHUS JCWCTBHIA
1.8 Hcnonb3oBanue npu BHIYUCICHUSIX IEPEMECTUTEILHOTO U COUYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U YMHOKEHUS,
pacnpeaenuTeabHOrO CBOMCTBA YMHOKEHUS
2 Hpobu




[IpencraBnenue o 1podu Kak crocode 3amucy yactu BeauuuHbl. OOBIKHOBEHHBIE 1poOH. [IpaBuiibHbIC U HETIPABUIHHBIE

2.1 npodu. CMeranHasi ApoOb, IpeACTaBICHNE CMEIIAaHHON JpOoOU B BHJIE HEMPABMWIBHOM APOOH U BBIJETICHHUE LIEIOH 4acTH
qyClia U3 HEMPABMILHOU Ipoou. M300pakeHue Apo0eit ToUKaMu Ha YUCIIOBOU MPSMOMA
2.2 OcHoBHoe cBoiicTBo apodu. Cokpamienue apodeit. [IpuBenenue npodu Kk HOBoMY 3HaMeHateno. CpaBHeHHE ApoOeit
93 Crnoxenne W BbIUMTAHUE NpoOed. YMHOXKEHHE M JAeJeHHe ApoOei, B3auMHO-0OpaTHbIe apoOu. Haxoxmenume wactu
' LIEJIOTO U IIEJIOTO MO €ro YacTu
4 Hecsatnunas 3anuch apoOeit. [IpencraBneHue necsTUUHOW ApoOu B BUIE OOBIKHOBEHHOW. 300pa)keHue neciTUYHBIX
' npoOelt ToukaMy Ha yuciioBoi npsiMoid. CpaBHEHUE IECATUYHBIX JpoOeit
2.5 Apudmernueckue AeUCTBUS C JECATUUHBIMU Ipo0simMu. OKpyriieHue AeCATUYHBIX IpoOeit
3 Permrenne TeKCTOBBIX 3a1a4
3.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKIM CITOCOOOM
39 Pemenne nornyeckux 3anad. Pemenue 3amau nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Mcnosib30BaHMEe NpH peleHUH
' 3a7a4 TaOJIUIl X CXEM
Pemenne 3amau, conepKallMX 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIWYMHBI: CKOPOCTb, BpEMs, PpAacCTOSHHUE, LEHY,
3.3 KOJIMYECTBO, CTOUMOCTb. EMHHUIBI U3MepeHus: Macchl, 00bEMA, LIEHBI, PACCTOSHUS, BPEMEHH, CKOPOCTU. CBA3b MEXIY
€IMHUIIAMU U3MEPEHUS KaKJON BEJIMUYHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHue JTaHHBIX B BUJIE TAOJIUII, CTOJIOYATHIX THAarpaMM
4 Harnsanas reomerpus
i1 Harnsanele npezactaBiaeHust o (urypax Ha IUIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd, YroJjl, JJOMaHasi, MHOI'OYIOJIbHUK,
' OKPY’KHOCTb, KpyrT. YT0I1. IIpAMOM, OCTPBIiA, TYIIOM U Pa3BEPHYTHIN YIIIbI
4.2 JlnuHa oOTpe3Ka, METpHUYECKHe eIMHHIBI JUIMHBL. JlinHa JIOMaHO#, mepuMeTp MHOTOYrojibHUKa. 3mepenue wu




IMOCTPOCHUC YIJIOB C IOMOLIBIO TPpaHCHIOPTHUPA

Harnsmaeie mpencraBicHuss 0 Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK, MPSIMOYTOJBHUK, KBaJapaT, TPEYroJIbHUK; O

43 paBeHcTBe QUTYp
44 N3ob6paxkenue ¢puryp, B ToM 4ncie Ha kierdatoi Oymare. [loctpoenne koHdurypamnuii u3 yacteid mpsiMoi, OKpyKHOCTH
' Ha HEJTMHOBAHHOM M KJeT4yaTtoi Oymare. Mcronbp3oBaHrue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJbHUKA, KBaJpaTa
AE [Inomans npsAMOYroibHUKAa M MHOTOYTOJBHUKOB, COCTAaBJEHHBIX U3 MpPSIMOYTOJIBHUKOB, B TOM 4Hcie QuUryp,
' n300paxEHHBIX HA KJIeT4aTol Oymare. EquHUIIBI H3MepeHus TUIoIa u
Harnsnuele npencTaBieHuss O IPOCTPAHCTBEHHBIX (pUrypax: MpsIMOYTOJbHBIN Mapajiesnenumne], Ky0, MHOTOTpaHHHUKH.
4.6 N300paxkenne mpocTeHmIMX MHOTOrpaHHMKOB. Pa3BépTkn kyba wu mapamenenunena. Cos3gaHue Mojenei
MHOTOTPaHHUKOB (13 OyMaru, MpoBOJIOKH, MJIACTUIINHA U JPYTUX MaTepHalIOB)
4.7 O06BEM IPSIMOYTOJILHOTO Tapajuienenumneaa, kyoa. Equaurier nusmepenus oobéma




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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MMOACHUTEJIBHASA 3AIINCKA

OBIIIAS XAPAKTEPUCTUKA KYPCA BHEYPOUHOM JIEAATEJIBHOCTH ]

JlaHHBII KypC HENOCPEACTBEHHO CBS3aH C NPOrpaMMON MO MaTEMAaTHKE
st 5 kimaccoB. OH pacmdpsieT M CUCTEMATU3UPYET CBEIEHHS, IOJTYyYEHHBIE
OOy4aIOIUMUCS, 3aKpeIUIsieT TMPaKTUYeCKHEe YMEHHUS U HaBBIKH, MO3BOJIAET
BOCIIOJIHUTh TPOOENbl B 3HAHMSX, HAIlEJICH Ha MOATOTOBKY OOydYaromMXcs K
YCIEIIHOMY HAIMMCAaHUIO0 BCEPOCCHUUCKUX TMPOBEPOYHBIX pabOT, BHEUIHUX
MouuTopuHroB. Ha kypce «MATEMATHUYECKASA TPAMOTHOCTDB»
npeanojaraeTcst yaeasTh OOJbIIOe BHUMAHUE PA3BUTHIO YMEHHSI OO0YyYarolUXCs
CUATaTh W aHAIM3UPOBATh, (OPMUPOBAHUIO MATEMAaTHUYECKOW TI'PAMOTHOCTH,
pPa3BUTHIO HABBHIKOB M YMEHUH CaMOCTOSITEIFHOTO BBITIONHEHUS —3aJaHUi
Pa3IMYHOTO YPOBHS CIOKHOCTH.

Marematuueckoe oOpa3oBaHME B D  Kjaccax OCHOBHOM  HIKOJIBI
CKJIa/bIBAaCTCSI U3  CICAYIOUIMX COAEpPKATENbHbIX  KOMIIOHEHTOB  (TOYHBIE
Ha3BaHMUs OJIOKOB): apu(pMeTUKa; TEOMETpUs; HU3MEpPEHUs, NPUOIMKEHUS,
OLIEHKH. B cBoell COBOKYMHOCTM OHM OTpPa)KaroT OoraThlii OMNBIT OOy4YeHUs
MaTeMaTHKe B Hamled  CTpaHe, YYHUTHIBAIOT  COBPEMEHHBIE  TEHACHIIUU
OTEYECTBEHHOW M  3apyOeKHOM  IIKOJBI W TO3BOJSIOT  PEaln30BaTh
MIOCTaBIICHHBIC TIEpe]] IIKOJIbHBIM OO0pa30BaHHWEM 1€l Ha HWH(OPMAIIMOHHO
E€MKOM | MPaKTUYECKH 3HAUMMOM MaTepuae.

B 5 kuacce oOyuaromuecss — y4daTcsi  HaxXOJIuTh W U3BJICKATh
UH(GOpPMAIIMIO  Pa3IMYHOTO MPEIMETHOTO COJEP)KAaHUS U3 TEKCTOB, CXEM,
PUCYHKOB, TaOJWll, JWarpaMM, MPEACTABIEHHBIX Kak Ha OyMaXHBIX, TaK H
DIIEKTPOHHBIX HOCUTENSX. VICMONB3yIOTCA TEKCTHI pa3iudHbIE MO O(POPMIICHHIO,
crunuctuke, ¢opme. WHopmamms mpenctaBieHa B pa3lIdYHOM KOHTEKCTE
(ceMbs, 1OM, Ipy3bs, MPUPOaA, yueda, paboTa U MPOU3BOCTBO, OOIIECTBO U JIp.).

OCHOBHBIE BHUIBI NIEATEIHHOCTH OOYYAIOIIMXCS: CaMOCTOSITEIIbHOE YTCHHE
U 00CyXJCeHHE TIOJIydeHHOW WH(OpMAIMU C TOMOIBI0 BOmpocoB (Oecena,
JMCKYCCHUSI, JTUCIYT); BBIMOJHCHUE MPAKTUYCCKUX 3a/IaHHI; TOMCK U 00CYKICHHE
MaTepuagoB B ceTd LVIHTepHeT; pelieHHe CHUTYallMOHHBIX U MPaKTHKO-
OpPUEHTHPOBAHHBIX 3a/1a4

[IporpamMMa maHHOTO Kypca paccuMTaHa Ha 1 ron, peanu3yercs U3
4acTH y4eOHOro IiaHa, GOpMHUPYEMOTO yYaCTHUKaMHU 00pa30BaTeIbHOTO
npolecca B paMKax BHEYPOUHOU JIEATEIHHOCTH

[IporpamMmMa mpeznoiaraeT MOATAHOE PA3BUTHE PA3IUYHBIX YMEHHH,
COCTaBJISIOUIMX OCHOBY MAaT€MaTHYECKOM IPaMOTHOCTH.

O0BEM yueOHOM Harpy3Ku COCTABISIET: - 34 yaca 1o 1 yacy B HEZIEIo;



IEJI U3VUEHU S KYPCA BHEYPOUHO! JIEATEJIbHOCTHU

Hean:

OcHoOBHOM LENBIO IPOrpaMMBl SABJISIETCS dbopmupoBanue
MaTE€MaTUYeCKOM  IPaMOTHOCTH OOYYArOUIMXCSl OKJIAcCOB, IPH  PELIECHUU
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX ~ 3a/1a4, KaK HWHJIHWKAaTOpa KayecTBa H
3¢ deKTUBHOCTH 00pa30BaHusl, B TOM YHCIIE B UHTETPAIIUH C APYTUMU MPEAMETAMH,
pPa3BUTHE MHTEIUICKTYaIbHOTO YPOBHSI yUYalllMXCSi HA OCHOBE OOIIEYEI0OBEUECKUX
LIEHHOCTEW M JIYYIINX TPAAULNNA HALMOHAIBHOMN KYJIbTYpPHI.

3agaun:
1) pacnio3HaBaTh MPOOJIEMBI, BOSHHKAIOIINE B OKPY)KAFOIIICH

JNEHUCTBUTEILHOCTH, KOTOPbIE MOTYT OBITh PEIIECHBI CPEJICTBAMH MaTEMaTHKU;
2) popmynupoBaTh 3TH MPOOJIEMBI Ha SI3bIKE MATEMATUKH;
3) pematb 3TU IPOOIEMBI, UCIIONB3Ys MaTeMaTUYeCKue (PAKThI U METOBI; 4)
aHaJM3UPOBATh UCIIOIb30BAHHBIE METO/IbI PEUICHUS,

5) UHTEpPIPETUPOBATH MOIYUYEHHBIE PE3YJIbTAThI C YUETOM ITOCTaBICHHON
pOOJIEMBI.

IHIJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATbBI

[upokuid COUMATBHO-?KOHOMHYECKUI KOHTEKCT 3aJaHui co3naér 0asy
uist (hOPMUPOBAHMS YHUBEPCATIBHBIX YU€OHBIX JE€HCTBUIA:

- MO3HABATENIbHBIX. CIIOCOOHOCTh MOCTAHOBKHU pEaJIbHBIX MPOOJIIEM U UX
pellieHre cpeAcTBaMHM MaTeMaTHKU; YMEHUE ONPEAENIATh U HaXOAUTh TPeOyeMyo
nH(popMaIuio;

- KOMMYHMKAaTUBHBIX. YMEHME CIyIIATh U BCTYIIATh B JUAJIOT; y4aCTBOBATH
B KOJUJIEKTUBHOM OOCYXXJIEHMH  MpoOJieM;  HWHTErpupoBaThCs B TPyMNIy
CBEPCTHHKOB M CTPOWUTH IPOAYKTUBHOE B3aUMOAEHCTBUE U COTPYIHUYECTBO CO
CBEPCTHUKAMH U B3POCIIBIMU;

- PETYJIATUBHBIX: OBJIAJICHUE HABBIKAMU TUIAHUPOBAHUS, IPOrHO3UPOBAHUS,
KOHTPOJIS ¥ OLICHKH,
4

- JIMYHOCTHBIX: OOECHeYeHHE OpHEHTAUWU B COLMAIBHBIX pOJISIX U
COOTBETCTBYIOIIEH UM JI€ATEJIbHOCTH; OOBSICHEHUE TPAKIAHCKOW TMO3UIMH B
KOHKPETHBIX CHUTYyallMsiX OOIECTBEHHOM J>KU3HM HAa OCHOBE MAaTE€MaTHYECKHX
3HAHWUM C MO3ULIMK HOPM MOPAIH U O0IIEUETOBEYECKUX LICHHOCTEH;

- METAaNpeAMETHBIX. HAXOAUT M W3BJIEKAET MAaTeMaTHYECKYIO
UHGOPMAIMIO B Pa3IMYHOM KOHTEKCTe (YPOBEHb y3HABAHHS M IOHUMAHHS).

JINMYHOCTHBIE PE3VYJIbTATEI



JINYHOCTHBIE pe3yJjabTaThbl: 00BACHSIET IrpaxaaHCKyl0O  IIO3MIOUK0 B
KOHKPCTHBIX  CUTYyalUAX 06HI€CTB€HHOI>1 KN3HHM Ha OCHOBC MAaTCMATHYCCKHX
3HAHMUU C IMO3uIKH HOPM MOpaJId U O6IIIC‘I€JIOBGLIGCKI/IX HGHHOCTGI?I

METAIIPEMETHDBIE PE3YJIbTATDI
MeranpeaMeTrHbie U IPpeAMETHbIC Pe3yJbTaThbl: YPOBEHb Y3HABAHUA U
NOHMMAHHUS - HaXOJUT U U3BJIEKAET MaTEMaTHYECKyl0 HH(POpMalUI0 B
pa3IMYHOM KOHTEKCTE, YpOBEHb IIOHMMAaHUSA MU IPUMEHEHUS — IPUMEHSECT
MaTeMaTUYECKHUE 3HAHUS I PELIECHUs Pa3HOTO poja mpodiemM



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

DJ1eKTPOHHBIE
No 11/ HaumenoBaHue pa3gesioB U TeM KoanuectBo OcHoBHOe OcHOBHBIE BU/BI (uudposbie)
°n/n
MporpamMmbl 4acoB coJepkaHue AesiTeJIbHOCTH o0pa3oBaTeJibHbIE
pecypcsl
Pazgen 1. ****
I'naBHOM
0COOCHHOCTHIO
ITo3HaBarenbHas.
paszaena siBisieTcst
3anarus,
3HaKOMCTBO C
CIOCOOCTBYIOIIHE
MHOKECTBOM
pacIIipeHnto
HATYPaJIbHBIX YHCEI,
Kpyro3opa,
Ha OCHOBE KOTOPBIX
pa3BUTHIO
oOyJarommecs
JIOTUYECKOTO U
HAYMHAIO PelIaTh
AHAJTMTUYECKOTO
3a/1aun
MBIIUICHAS,
MIPAKTHYECKOTO
MTOBBIIICHHTO
coJlepKaHus,
11 Awnanu3 u npeobpa3oBaHue HHPOPMAIIUH 10 P APYAMIIH. https://m.edsoo.ru/
HaIpuMep, 3aJ1aHue n
OBE/ICHUE
Nel u3 EI'D P .
JICKIIUH,
npodunbHOTO .
KoH(epeHInit Ha
YPOBHSI 110
3aJIaHHYIO
MaTeMaTHKe.
TEMaTHKY,

3HaKOMCTBO C
MaTeMaTHYECKUMHU
MOJIEJISIMU
MIpeICTaBICHUS
nHpopMaLuH, a
TaKXe MPaKTUKYMBI
TI0 PEIICHHUIO 3aa4

CO3/7IaHHE HAYYHBIX
COO00IIEeCTB WU
KITy0OB,
OpraHm3anus
KYPCOB.



https://m.edsoo.ru/

n3 KM BIIP, OI'D,
EI2.

HToro

Pasznen 2. HazBanue

2.1 OneMEeHTHI MPaKTUYECKOH TeOMETPHH

HanHb1il paznen
sIBIIsIETCST 0c000
3HAYUMBIM, TaK KaK
HWMEHHO Ha €ro
OCHOBE
oOyuJaromecs
NOJTy4aloT Hanboee
HavaJbHbIC
MPEJICTABICHUS O
reoMeTpuu. ['1aBHbIM
COCTABIISIOIIAM
SIBIISICTCS PEIICHUE
MIPAKTHKO-
OPHEHTUPOBAHHBIX
3aJ1a4 U3 BapUAHTOB
oro.

Hrposas.
IIpoBenenue
CIO)KETHO-POJIEBBIX
WJIH JIEIOBBIX HTD,
WTP-IIyTEIIECTBUM.
[To3HaBarenpHas.
3aHarTus,
CIOCOOCTBYIOIIHE
pacIIipeHnto
Kpyro3opa,
Pa3BUTHIO
JIOTUYECKOTO U
AHATTUTHYECKOTO
MBIIUICHAS,
MTOBBIIIICHUIO
APYAULINH.
[IpoBenenue
JICKIIUH,
KoH(epeHIni Ha
3aJJaHHYIO
TEMaTHKY,
CO3/7IaHHE HAYYHBIX
COO0IIIeCTB MK
KIIy0OB,
OpraHu3aIys
KYPCOB.

https://m.edsoo.ru/



https://m.edsoo.ru/

Hroro

Pa3nen 3. Hazsanue

DJIeMEeHThI MATEMATHYECKOT O

3.1

MO/JIENMPOBaHUsl HHQOpMAIN

ITon
MaTeMaTHYECKIM
MOJICJINPOBAHUEM
nHpOpMaLUH, B
JaHHOM CIIydae,
MOHUMAETCSI
NpaBUIIEHOE
BOCIIPHUSITHE TEKCTa
3aja4u, nepepadoTKa
nH(popMaIuy,
MPEACTABICHHOHN B
3aj1aye, a cCXeMy WiH
KpaTKYO 3aIHCh.
Bgenenue B pazuen
3a1a4 (MHAHCOBOTO
XapakTepa M03BOJIsIeT
IIKOJIbHHUKaM YK€ Ha
PaHHUX dTanax
U3y4YEHUS
MAaTEMAaTHKHU PCUIATh
3aJaHus
TOBBILIEHHON
CJIO’)KHOCTH Ha
ypOBHE
CTapIIEKIACCHUKOB.

Hrposas.
[IpoBenenue
CIO)KETHO-POJIEBBIX
WJIH JIEJIOBBIX HTD,
WUrP-IIyTELIECTBUM.
[To3naBarenbHas.
3anarus,
CIOCOOCTBYIOIIHE
PacCIIUPEHUIO
Kpyro3opa,
Pa3BUTHUIO
JIOTUYECKOTO U
aHAJIUTUICCKOTO
MBIIICHHUS,
MTOBBIIICHHTO
SPYAULIUH.
[IpoBenenue
JIEKITHAH,
KOH(epeHuii Ha
3aJIaHHYIO
TEMaTHKY,
CO3/7IaHHE HAYYHBIX
COOOIIIECTB WK
KITy0OB,
OpraHm3aIus
KYPCOB.

https://m.edsoo.ru/

Hroro
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OBLIEE KOJIMYECTBO YACOB I10
MNPOI'PAMME

INOYPOYHOE IINTAHUPOBAHUE

34

5 KJIACC
KoanuecTBO yacoB Dy1eKTPOHHbBIE N (PPOBLIE
Ne n/m Tema Ypoxa Beero KOHTpOJILHbIe HpaKanec](ne 06pa30BaTeJIBHBIe
padoTsI padoTbI pecypchbl

1 BBoanoe 3ausrtue 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452

2 MHOKEeCTBO HATYPaITbHBIX YUCEI 1 bubmmorexca LIOK
https://m.edsoo.ru/7f42eaaa

3 3ama4yn MPaKkTHUECKOTO COAEPIKaHUs 1 bubmmorera LIOK
https://m.eds0o.ru/7f42d862

4 [IpakTuky™m perieHus 3aaad IPaKTUYECKOTO 1 1 bu6imoreka [IOK
coJiepyKaHus https://m.edsoo.ru/7f42dd26

5 3HaKOMCTBO C MaTeMaTHYECKOH MOJICIIbIO 1 bubmmoreka [IOK
npeJICTaBIeH s HHOOPMAIHH https://m.edsoo.ru/7f42ded4

[IpakTukym penieHus 3agad, coaepKalux bu6imoreka [IOK

6 1 1

CXEeMbI, TPadUKH, THarpaMMbI https://m.edsoo.ru/7f42e0be

7 [IpakTuky™m pemieHus 3anad NpakTHIECKOTO 1 Bbu6immoreka [IOK
coJepyKaHus https://m.edso0.ru/7f42d862

3 [pakTky™m penieHus 3aaHuii o rpadukam u 1 1 bu6mmotexa [{OK
JrarpaMmmamM https://m.edsoo.ru/7f42e262

9 Cucremaruzanus 3HaHUU 1O pasaeny «AHanu3 1 bubnmnoreka [HOK
1 npeobpa3zoBaHie HHPOPMAIIHN https://m.edsoo.ru/7f4354a4

10 3adeTHOE 3aHITHE M0 pa3ieny: «AHAIU3 U 1 0 bubnmnoreka [HOK

npeoOpazoBaHue HHOOPMAITUNY

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435ed6

11

HauansHoe mpeaACTaBJICHHUE O TCOMCTPUHN

12 [NonsTre Tutomasneit reoMmeTpudeckux Guryp brbmmorexa LIOK
https://m.edso00.ru/7f436098
Pemienue 3ananuii Ha HaXOXKJICHHUE TUIOLIACH B
13 HpaKTI/IKO-OI‘I:I/ICHTI/IpOBaHHLIf 3agadax (I;IBI')[IP bubanorexa [IOK
’ https://m.edso0.ru/7f435648
Oro 1-4)
Pemienue 3ananuii Ha HaXOXKJICHHUE TUIOLIACH B
14 HpaKTI/IKO-OII)lI/IeHTI/IPOBaHHBIf 3aagax (TBI'TP bubmmorexa LIOK
’ https://m.eds00.ru/7f435648
oro9)
15 [IpakTikym pemeHus 3aganuii OBITOBBIX 3374 bubmmorexa LIOK
https://m.eds00.ru/7f435648
16 [IpakTikym permreHust OBITOBBIX 33724 bubmmorexa LIOK
https://m.edsoo.ru/7f43599a
17 [Ipocreiimme TeKCTOBBIC 337291 bubmmnoreka [HOK
TEOMETPUUYECKOTO COICPKAHUS https://m.edso0.ru/7f435ed6
18 [Ipocreiimne TekcTOBBIE 337241 bubanoreka [HOK
TEOMETPUUYECKOTO COICPIKAHUS https://m.edso0.ru/7f435ed6
19 ITpukiagHas reoMeTpust pacCTOSTHUS bubmmorexa LIOK
https://m.edsoo.ru/7f435ed6
20 CucremaTtu3zanys 3HaHUH 0 pa3iely bu6imoreka [IOK
«DNEeMEHTHI PAKTHYECKON TEOMETPHID) https://m.edsoo.ru/7f435ed6
3adeTHOE 3aHATHE 10 pa3ieny « DJIEMEHTHI bubnuotexa [IOK
21 .
MPAKTHYECKON TeOMETPUI» https://m.edsoo.ru/7f435ed6
22 ITousiTe MaTeEMaTHYECKON MOIEIIA bubmorexa HOK
https://m.edsoo.ru/7f435ed6
23 MaremaTHyeckoe MOJICIMPOBaHNE bubmoretca LIOK
https://m.edsoo.ru/7f4354a4
MaremaTH4yeckoe MOJISIIMPOBAHNE TEKCTOBOM BuGmiorexa LIOK
24 nHpopmanun Permenue 3anay GuHAHCOBOTO

XapaxTepa

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

25 Pemrenue 3agau puHAHCOBOTO XapakTepa 1
bubmuoreka [IOK
26 P 1
elIeHue 3a71a4 (pHHAHCOBOTO XapakTepa https://m.edsoo.ru/7f435648
97 Pemienue 3anannii Ha BBIOOP ONTUMAIHHOTO 1
BapuaHTa pelieHuin
28 Pemrenne 3amanuii Ha BEIOOP ONTHMAIBHOTO 1 bubmoreka [[OK
BapUaHTa pPelIeHUI https://m.edso00.ru/7f43599a
29 Pemenue 3aganuii Ha BEIOOP ONTUMAIILHOTO 1
BApUAHTA PELUCHUN
IT i 0
30 onTAOR0 napura petcui s bioresa LIOK
P P By https://m.edsoo.ru/7f42fd38
BO3MOKHBIX
a1 Ottt sepuns peneat ms g 1 biorera LIOK
p P P https://m.edsoo.ru/7f42ec80
BO3MOKHBIX
39 Penrenue OBITOBBIX 3a/1a4 MaTEMaTHIECKOTO 1 https://m.edsoo.ru/7f430382
coJiep>KaHust
33 Pemenue OBITOBBIX 33J1a4 MaTeMaTHIECKOTO 1 bub6mmoreka [IOK
COZIep)KaHUS https://m.edso0.ru/7f430382
34 Ob6o0maromiee 3aHsATHE IO KYpCy 1 bu6imoreka [IOK
«MateMaTH4ecKasi F[paMOTHOCTb https://m.edso0.ru/7f4308e6
OBLIEE KOJIUYECTBO YACOB IO TIPOT'PAMME 34



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6




MHUHHUCTEPCTBO NPOCBEIEHHUS POCCHUCKON ®EAEPAIIAN
Munncreperso obmero n npofeccHonaabnoro obpasosanns Pocrosekoii
obaacry

Oraen obpasosanua Agmunucerpannn r.38epeso

MBOY COLI Ne 4 um./1.B.bonaapenko

PACCMOTPEHO
pykosoantens HHIMO

@.N.Kyn
Hp.Nel ot «28» 08 2025 1,

PABOYASI [IPOTPAMMA
(ID 6792198)

yuebnoro kypea «Anrebpa»

s obyvarommxes 7 4,0 Kiaccos

r.3eepeso 2025



HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE IPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM XU3HU. PazButne y oOyuaronmxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abCcTpakiMii, cnoco0e OTpaKeHHUs MAaTEMaTUYECKON HAyKOH SBJIICHUI U MPOLIECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET ()OPMUPOBAHHIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl alalTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBHSI M BBIBOHI,
dopmynupoBaTh yTBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIC U
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHamoruto.  OOyuenue  anreOpe  mTpeArnojaraeT  3HAYUTEIBHBIH  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBISIeTCS peann3anneil 1esTeIbHOCTHOTO IPUHIINIA 00 yYeHHUS.

B ctpykType nmporpammsl yueOHOTo Kypca «Anredpay st OCHOBHOTO 00IIIET0
00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJAEP)KaTeIbHO-METOJUYECKUEe JTUHUU:
«Yucna w  BBIYHCICHUA», «ANTeOpandeckre BbIpAXKEHUS», «YpaBHEHUS WU
HepaBeHCTBa», «DyHkimm». Kaxngas w3 3THX coJepKaTelbHO-METOAMYECKIX
JMHUN pa3BUBAETCS HA MPOTSDKEHUM TPEX JIET U3YyUCHHS Kypca, B3aUMOJICHCTBYSI C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s36IK. B CBSI3M ¢ 3THM B mporpammy y4deOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOEHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne mauHMM «Uucna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCS AITOPUTMaMHU, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMUs
CBSI3aHO C PALMOHATBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCJIE. 3aBEPLUICHNE OCBOCHUS YU CIIOBOW JINHUHU
OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue IByX aire0pandecKux JMHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpazoBaHus y4eOHBI MaTepuan TpyNIHUPYETCs BOKPYT PALMOHATIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun o0ydenus anredpe BXOAST TaKkKe JajdbHelIIee pa3BuTre
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
UHPOPMATUKK, U  OBJIAJICHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYXIACHHI.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEM K MaTEMaTHY€CKOMY TBOPYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL ONTMCAHUS M UCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
oOmrectBe. M3yuenue marepuana cnocoOCTBYET pa3BUTHIO y 00 yHAIOIIMXCS YMEHHUS
UCIIOJIb30BaTh pa3jMYHbIC BBIPA3UTENIbHBIE CPEJICTBA S3bIKa MaTEeMaTHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha n3yuenne yue6Horo Kypca « Anredpa» orsoautcs 306 yacos: B 7 Kiacce —
102 4gaca (3 yaca B Hegento), B 8 kinacce — 102 gaca (3 yaca B Hezento), B 9 kinacce
— 102 gaca (3 yaca B HeZIeIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npoOeit k aApyroil. I[loHsiTHE palMOHAIBLHOTO YMCJA, 3alKuCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM [IOKa3aTEeJNEeM: OIpejaesieHne, MNpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
¢dbopmyibl. Beraucnenus no ¢popmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHM,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOwIeHbl. CtenieHb MHOroujieHa. Cio)KeHue, BbIYMTaHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaIpaT CyMMBbI
U KBajpat pazHoctu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHre MHOTOWIEHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHHWs, IMpaBuja NpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHSI, pelIEHUE JIMHEUHBIX ypaBHEHUN. COCTaBIEHNUE YPaBHEHUM IO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JluneitHOE ypaBHEHHUE C IBYMS MEpEeMEHHBIMHU U ero rpaduk. Cuctema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
criocoOoM noacTaHOBKH. [IpuMepsbl pellieHus TEKCTOBBIX 3a1a4 C TOMOIIbIO CUCTEM
YPaBHEHHM.

DyHKIUN



Koopaunara Touku Ha npssmoil. UuciioBsle IPOMEXYTKU. PaccTosiHre Mexay
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyronibHasg cuctema koopauHat, ocu OX u Oy. AOcuucca u opauHara
TOUKHM Ha KOOPJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (GOpMYIaMu.
Urenue rpadukoB peasbHbIX 3aBucuMocTeil. [lonsatue pynkuuu. I'papuk GyHkumu.
CroiictBa Qynkiuii. Jluneitnas ¢ynkuus, e€ rpaduk. ['padpuk Gynkmum y = [X|.
['padrueckoe penieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPABHEHUH.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA INPOI'PAMMbBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJabTAThl OCBOEHUS IPOrpaMMBbl YHEOHOT0 Kypca «Aredpa» XapakTepusyroTcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NpOSIBIGHUEM HWHTEpeca K MNPOUUIOMY M HACTOSILIEMY POCCHUICKONM MaTeMaTHUKHU, HEHHOCTHBIM OTHOLIEHHUEM K
JOCTUXKEHUSIM POCCUNUCKUX MAaTEMAaTUKOB U POCCUHUCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOIb30BAHUIO ITHX JIOCTHXKEHHH B
IpYTUX HAyKax U MPUKIAIHbBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpaxJAaHWHA M pealu3alldd ero TMpaB, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp TPa’kJaHCKOro OOIIeCTBa
(Haripumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBbIO K OOCYXAEHHIO 3THYECKHMX HPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH MOPAJIBHO-3THYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUM NPAKTUYECKUX 3a/1a4 MaTEMAaTHUYECKON HAIPABIECHHOCTH, OCO3HAHUEM
Ba)XHOCTH MaTeMaTU4YECKOTo 00pa30BaHuUs Ha MPOTSHKEHUHU BCEH JKU3HM JUIsl YCHEIIHOM Npo(hecCHoHaNbHOM e TeIbHOCTH
U pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM M MOCTPOECHUEM MHIUBUIYaTbHON TPAaeKTOPUU 00Opa30BaHUs
1 J)KU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) hcTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHMYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH,
pacCcyKIeHuM, yMEHHIO BUJETh MaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUA:

OpUEHTalMeEN B IEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHS YeIOBEKa, MPUPOIBI U 00IECTBA, TOHUMAHUEM MaTEeMAaTUYECKOM HAyKH Kak c(pephl YeTOBEUECKOM e TEIbHOCTH,



ATaroB €€ Pa3sBUTHUS U 3HAYMMOCTHU ISl PA3BUTHS LIMBWIN3AIMHU, OBIAJCHUEM SI3BIKOM MATEMATHUKA U MAaTEMaTHYECKOU
KYJIbTYpOH KaK CPECTBOM MO3HAHUS MUPA, OBJIAICHUEM MPOCTEHIIMMHU HABBIKAMU UCCIIEI0OBATEIBLCKON NEATENbHOCTH,

6) puznveckoe BocnuTanue, popMHUpPOBaAHUE KYJbTYPbI 310POBbSI 1 IMOLUMOHAJIBLHOIO 0J1Ar OOy s

TOTOBHOCTBIO MIPUMEHAIThH MaTeMaTHYECKHUE 3HAHUS B MHTEPECaX CBOETO 37I0POBbs, BEJICHUS 3I0POBOT0 00pa3a KU3HU
(3mopoBoe MUTaHWE, COATAaHCUPOBAHHBIM PEXHUM 3aHATUW W OTAbIXa, peryspHas (Qusnueckass aKTUBHOCTB),
c(hOopMUPOBAHHOCTHIO HaBbIKA pe(IICKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO e MpaBa JPyroro 4ejIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIMEN HA MPUMEHECHHE MaTEeMaTUYECKUX 3HAHUM ISl PEIICHUS 3a/lad B 00JIaCTH COXPAHHOCTHU OKPYKalolleH
Cpelbl, IUIAHUPOBAHUS TOCTYNKOB M OLIEHKM HMX BO3MOHBIX MOCJIEACTBUM sl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
I00aJIBLHOTO XapaKkTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUS;

8) apanTanus K N3MEHSIOIUMCH YCJIAOBHAM COIMAJILHON M IPUPOAHOM CpeabI:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEM KOMIIETEHTHOCTH 4YEpe3
IPAKTUYECKYIO JIeITeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Y IPYTUX JIFOJIeH, TPHoOpeTaTh B COBMECTHOM JIESITEIBHOCTH
HOBBIC 3HAHMS, HABBIKA U KOMIIETEHIIMU U3 ONBITA JPYTUX;

HEOOXOAUMOCThIO B (DOPMHPOBAHUHU HOBBIX 3HAHUH, B TOM uucie (POpMYIUPOBATh WJEU, TMOHATHS, THIOTE3bl 00
00BEKTax U SBIICHHUSIX, B TOM YHCJIC paHEe HEM3BECTHBIX, 0CO3HABATH JIE(PUITUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHUE;

CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOMINMA
KOHTpPMEpP, KOPPEKTHUPOBATh NMIPUHUMAEMBbIE pElIeHUs U JEUCTBUSA, (OPMYIUPOBATh M OIEHWBATh PUCKH W TOCIIEICTBHS,
(bopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruueckue JelcTBUA:



BBISIBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTUUECKUX O0OBEKTOB, MOHITUH, OTHOLIEHUN MEXTY
MOHATUAMU, (GOPMYITUPOBATH ONPEACIICHHUS] TOHATUM, YCTaHABIMBATh CYHIECTBEHHBIN MpPU3HAK KiaccU(UKaIuH,
OCHOBaHUS JIJIs1 0000IIEHUS M CPABHEHUSI, KPUTEPUH MPOBOJMMOI0 aHAJIHN3a;

BOCIIPUHUMATH, POPMYTUPOBATH U MTPEOOPA30BLIBATH CYXKEHHUS: YTBEPIUTEIbHBIC U OTPUIIATEIbHBIC, €TMHUYHbIC,
YacTHBIE U 00II[Ke, YCIOBHBIC,

BBISIBJIATh MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHrs B (haKTax, JaHHBIX, HAOIIOICHUSIX U
YTBEPKACHUSAX, TIPEJIaraTb KPUTEPUH JJISI BBISIBICHUSI 3aKOHOMEPHOCTEHW ¥ MPOTHUBOPEUHI;

JenaTh BBIBOJIBI C KCIOJB30BAHUEM 3aKOHOB JIOTMKU, JEAYKTHUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUYEHUMH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelibCTBA MAaTEMAaTHMYECKUX YTBEPXKJICHMM (TIpsAMble W OT MPOTHUBHOIO), TPOBOJUTH
CaMOCTOSITEJILHO HECIIOKHBIC JI0KA3aTeNIbCTBA MaTeMaTHIECKUX (PAKTOB, BBICTpAUBATh apTryMEHTAIIUIO, TPUBOAUTH
IpUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,;

BBIOMPATh CIIOCO0 pelIeHus yueOHOH 3ajaun (CpaBHUBATh HECKOJBKO BapHAHTOB pEIIEHUs, BRIOMpATh HamboJsee
MOJAXOAAIIUHN C YIETOM CaMOCTOSTEIIFHO BBIJICICHHBIX KPUTEPUER).

Bba3oBble ucciie1oBaTeLCKHAe TeiCTBHUSA .

UCIIOJIb30BaTh BONPOCHI KAaK HCCJICAOBATEICKUH WHCTPYMEHT TIO3HAHUSA, (QOPMYJIHpPOBATH  BOIPOCHI,
(UKCHpYIOIIME TPOTUBOPEYHE, MPOOJIEMY, CAMOCTOSTCIIBHO YCTaHAaBIMBAaTh MCKOMOE M JIaHHOE, (POpMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3HUINIO, MHCHHUE;

IPOBOJUTH IO CAMOCTOSTEIILHO COCTABIICHHOMY IIaHY HECJIOKHBIA DKCIIEPUMEHT, HEOOJIBIIOE MCCIICIOBAaHUE TI0
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHIECKOro 00beKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Y COOOM;
CaMOCTOSITEILHO (opMyaupoBaTh OOOOIICHUS ¥ BBIBOJLI 110 pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHHS,
WCCJICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BEIBOJAOB U 0000ICHNUT;

IIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCa, a TAK)KE BBIJIBUTATh MPEIIOI0KECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIIATh HEAOCTATOYHOCTh U M30BITOYHOCTh HH(POPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS PEIICHHS 3a]1auH;



BBIOMpPATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH UHGOPMAIIUIO PA3IUYHBIX BUIOB U (HOpM
MpeCTaBICHUS;

BBIOUpATh (OPMY MpE/ICTaBICHUS UHPOPMAIMU U WUTIOCTPUPOBATH pellaeMble 3a/1aud CXeMaMU, JuarpaMMaMu,
WHOU TpaduKOi U UX KOMOUHAITUSIMU,

OIICHUBATh HAAEKHOCTh HWHQPOPMAIIUU 10 KPUTEPHUSM, MPEHAJIOKEHHBIM YUYUTEIEM WU CHOPMYIUPOBAHHBIM
CaMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

BOCIIPUHHMATh U (POPMYJIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHSAMHU U IICJISIMH OOIICHUS, SICHO, TOYHO,
I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 XOAY PEIICHUS
3aJ1ayu, KOMMEHTUPOBATh MOTYUYEHHBIH pe3yJIbTaT;

B XOJle¢ OOCYXIEHHWs 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOW TEMBbI, MPOOJIEeMbI, pelracMor 3aaaqd,
BBICKA3bIBaTh HJICH, HAIICJICHHBIC HAa TOWCK PEIICHUS, COMOCTaBIAThH CBOM CYXIACHHUS C CYXICHHSAMHU JPYTHUX
YYaCTHHKOB JUAJIOTa, OOHAPYKMBATh Pa3IMYMe U CXOJCTBO TO3WIMIA, B KOPPEKTHOH Qopme (popmymupoBath
pa3HOTIacHs, CBOM BO3PAXKCHHSI,

NPEJCTABIIATh PE3yJIbTAThl PEIICHUS 3a/1a4l, IKCIICPUMEHTA, UCCIICIOBAHUS, IIPOCKTA, CAMOCTOSTEIIFHO BEIOMPATH
dopMaT BBICTYIICHHUS C YIETOM 3a7a4 MPE3CHTANN U 0COOCHHOCTEH ayIUTOPHUH;

NIOHMMAaTh M HWCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW W WHAWNBUAYAIBHOH PaOOTHI TPU PEIICHUH Y4YCOHBIX
MaTeMaTUICCKUX 3a]1a4;

NPUHUMATh 1€ COBMECTHOHM ACSITENHHOCTH, IUIAHUPOBATH OPTaHU3AIlMI0 COBMECTHOW pabOTHI, pacrpeneisaTh
BUJIBI pa0OT, JOTOBAPUBATHCS, 00CYXKIaTh MPOIIECC U PE3YNIHTAT pabOThI, 000011aTh MHEHUS HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B TPYMIOBHIX (hopmax paboThl (0OCykaeHHs, 0OOMEH MHEHUSMH, MO3TOBBIE IITYpMbI U JIPYTHE),
BBITIOJHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUSA C JIPYTUMHU YICHAMH KOMAaHbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MIPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHSI.

PeryisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuzanus:



e CaMOCTOSITEJILHO COCTaBJISITH IUIAH, allfTOPUTM pEUICHUs 3a7aud (MM €ro 4acTh), BHIOMpATh CIOCOO PEIICHUs: C
y4ETOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IPOLIECCa U PE3YJIbTaTa PEIICHHs] MaTeMaTHUYECKOM 3a/1a4u;

e TMpPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTD MIPU PEILICHUH 33/1a4i, BHOCUTh KOPPEKTHUBBI B I€SITEILHOCTh
Ha OCHOBE HOBBIX 00CTOSITEIBCTB, HAWJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTE;

e OIEHMBATh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH MOCTABICHHOW II€JIM M YCIOBUSM, OOBACHITH NMPUYUHBI
JOCTUXKEHUS WU HEJIOCTUKEHUS eI, HAXOAUTh OMIKMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonity oOydenus B 7 kjiacce 00y4JarOmUics MOTYYUT CIASTYIONTUE MTPEIMETHbBIE PE3YIbTaTHhI:

Yucnaa v BIYMCICHUSA

BrimosiHaTh, coyeTast yCTHbIE i MUCbMEHHBIE TPUEMBI, apuMeTHUECKHe 1eUCTBUS C palliOHAIbHBIMUA YUCIAMH.

HaxoauTe 3Ha4eHMS] YMCITOBBIX BBIPAXKEHHUH, TIPUMEHITh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI BEIYMCIICHUS 3HAUCHU I
JTPOOHBIX BRIPAKECHHM, COJIEPKAITUX OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonuth OT OHON (OPMBI 3aMKMCH YUCEN K Apyrod (mpeoOpa3oBhIBATh MECITHYHYIO JPOOh B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATUUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO IPOOH).

CpaBHUBATH U YIOPSIOYUBATH PAIIIOHATLHBIC YHUCTIA.

OKpyrJsTh Yncna.

BrINOJIHATE NPUKUIKY W OLEHKY PE3yJbTaTa BBIYMCICHHM, OLICHKY 3HAYEHHUM YKCIIOBBIX BBIPAXKEHUW. BBINOIHATH
NEUCTBHSI CO CTETICHSIMU C HATYpaJlbHBIMU MMOKA3aTEISIMH.

[IpuMeHsTh TPU3HAKU JETUMOCTH, Pa3I0KEHNE Ha MHOKUTENIN HaTypPaJIbHBIX YHUCEN.

Pemiath npakTUKO-OpHUEHTUPOBAHHBIE 3a/1a4H, CBA3aHHbBIE C OTHOIIEHUEM BEJIMYMH, IPOTOPLUHUOHATIBHOCTHIO BETUYHH,
MPOLIEHTAMHU, HUHTEPIPETUPOBATh PE3yJIbTaThl PEIICHUS 3ajlad C Y4ETOM OrpPaHUYEHUMN, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.



AnredpanyecKkue BbIPaKeHU A

Hcnonb3oBaTh anredOpandyeckyr0 TEPMHUHOJOTHUIO U CHUMBOJIMKY, NPUMEHSATh €€ B IMPOIECCE OCBOEHUSA Y4YEOHOrO
Marepuaa.

HaxoauTe 3HaueHus OyKBEHHbBIX BBIPAXEHUN NIPU 3aJaHHBIX 3HAYEHUSAX EPEMEHHbIX.

BoinosiHATh IpeoOpa3zoBaHusl LEJIOT0 BHIPAKEHUSI B MHOTOUYJIEH NMPUBEAECHUEM MOJOOHBIX CIaraeMblX, PACKPbITUEM
CKOOOK.

BbInosiHATh YMHOXKEHUE OJHOUYJIeHAa HA MHOTOYJIEH W MHOTrO4YlIeHa Ha MHOTOWIEH, IPUMEHSTh (GopMyiibl KBajapara
CYMMBI U KBaJIpaTa pa3HOCTH.

OcyiecTBIsATh Pa3loKeHHEe MHOTOUICHOB HA MHOXKHUTENU C MOMOIIBIO BRIHECEHHS 32 CKOOKH OOIIEro MHOXKHTEIS,
TPYNIIUPOBKY CJIaraeMbIX, IPUMEHEHHUs (POPMYI COKPAIIEHHOTO YMHOXKEHHUS.

[TpumensTh mpeoObpa3oBaHUsl MHOTOUJICHOB JIJISl PEIICHUS PA3IMYHBIX 3a7[a4 U3 MAaTEMATHUKH, CMEXHBIX IPEIMETOB, U3
pEaIbHOU IIPAKTUKHU.

Hcnonb3oBaTh CBOIMCTBA CTENEHEN C HATYpATbHBIMU MMOKA3aTENISIMU 1JIs1 TPe0oOpa30BaHUs BhIPAKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NMPUMEHSS IpaBUiIa MEPEXoJa OT MCXOJHOIO YPaBHEHHUs K
PaBHOCUJIIBHOMY eMy. IIpoBepATs, SBISETCS JIM YUCIO KOPHEM YPaBHEHUS.

[TpumensTs rpaduueckue METOIbI PU PEIICHUH TMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupaThs mpUMepHI Map YUCE, ABIAIOIMINXCS PEIICHHEM JIMHEWHOTO YpaBHEHUS C ABYMSI IEPEMEHHBIMHU.

Ctpouth B KOOPJAMHATHOM MJIOCKOCTH TpadUK JUHEHHOTO ypaBHEHHS C IByMs IIEPEMEHHBIMHU, MOJIB3YSICh Tpa(uKoMm,
IIPUBOJUTH IIPUMEPHI PEILICHUS YPABHEHUS.

Pemats cuctembl ABYX JIMHEWHBIX ypaBHEHUH C IByMs IEPEMEHHBIMU, B TOM YHCII€ TpadUUECKH.

CocTtaBisaTe W pelaTh JIMHEWHOE YpaBHEHUE WIM CHUCTEMY JIMHEWHBIX YPaBHEHHH I10 YCIOBHIO 3aJ]1ayH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4H IIOJIYYEHHBIN PE3yJIbTaT.

DyHKUUHN

N300paxkaTh Ha KOOPAMHATHOM NPSAMOW TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpPJMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI, 3aIIUCHIBATh YMCIOBBIE IPOMEKYTKU Ha aNreOpandyecKoM s3bIKE.



OtmeuaTh B KOOPAUHATHOM IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpAMHATaM, CTPOUTH I'padUKH JIMHEUHBIX (PYHKIUI.

Crpoutsb rpapuk QpyHKIuu Yy = [X|.

OnuceIBaTh ¢ MOMOIIBIO PYHKIUN U3BECTHBIE 3aBUCUMOCTH MEXKY BETMYMHAMU: CKOPOCTb, BPEMSI, pACCTOSIHHE, 1IeHa,
KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTENIBHOCTD, BpeMsi, 00bEM pabOThI.
HaxoauTe 3HaueHue QpyHKIMM 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduueckuil crnoco0 MpeACTaBICHHUS M aHanu3a WHGOpPMAIUU, HU3BJIEKaTh W HWHTEPIPETUPOBATH
uH(pOpMaIIO U3 IPapUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

TEMATHYECKOE IINTAHUPOBAHHUE
7 KITIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HauMeHnoBanue a3/71€eJIOB U TEM 191 OBbIC
Ne ni/m P Konrtpoasbnbie | IlpakTuyeckue (1upp )
NporpaMMabl Bcero o0pa3oBaTe/ibHbIC
padoThI padoTsbI
pecypchl
Yucna u BerancieHus. ParmonanbpHbIe bubmuorexa [JOK
1 25 1
yucna https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 AJIrCOpaHECKue BEIPAKCHHA 2 1 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
3 v 20 1
PABHCHITL 1 HepaBeHcTsa https://m.edso0.ru/7f415b90
bubnuoreka [JOK
4 K . D 24 1
OOPAMHATH! H rpaduKn. DyHiun https://m.edso0.ru/7f415b90
bubnuoreka [JOK
5 I1 000 6 1
OBTOPEHAE I ODOLIIEHIE https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KoinyecrBo yacos
Ne n/m Tema ypoka B Konrtpoabubie | IlpakTuueckue f:
cero paboThbI paboThbI |
1 [ToHsiTHE pAalMOHATIBHOTO YHCIIA 1 01.
9 Apudpmernueckue 1eicTBUS C 1 02.
paloHaIbHBIMU YU CIIAMU
3 Apudmernueckue AeMCTBUS C 1 04.
paloHaIbHBIMU YU CIIAMU
4 Apudmernueckue AeMCTBUS C 1 08.
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeMCTBUS C 1 09.
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue AeMCTBUS C 1 11.
paloHaIbHBIMU YU CIIAMU
- CpaBHeHuHe, yIOpsAI0YMBAHNE 1 15.
palMOHANIBHBIX YUCEI
3 CpaBHeHue, yIOpsAI10YMBAHUE 1 16.
palMOHANTBHBIX YUCEI
9 CpaBHeHMe, ynopsI0UYMBaHUE 1 18.
palMOHANIBHBIX YUCEI
10 CreneHb ¢ HaTypajIbHBIM 1 22,
IOKa3aTeIeM
11 CreneHb ¢ HaTypajIbHBIM 1 23.
IOKa3aTeIeM
12 CreneHb ¢ HATYpaJIbHBIM 1 25.
MOKa3aTeleM
13 Crenens ¢ HaTypalbHBIM 1 29.
MOKa3aTeIeM
14 Crenens ¢ HaTypalbHBIM 1 30.
II0Ka3aTeIeM
15 Pemienne ocHOBHBIX 3a/1a4 HA JpooH, 1 02.
IIPOLIEHTHI U3 PEAIbHOM NPAKTUKH
16 PerieHne 0CHOBHBIX 3a/1a4 Ha Ipo0OH, 1 13.
IIPOLIEHTHI U3 PEAIbHOM NPAKTUKH
17 Perienne 0CHOBHBIX 3a/1a4 Ha IpOOH, 1 14.
IIPOLIEHTHI U3 pEAIbHOM MPAKTUKH
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18 Pemenune ocCHOBHBIX 3a/1a4 HA IpooOH, 16.
IIPOLIEHTHI U3 peaJIbHOM MPAKTUKU
19 [Ipu3Haku 1eTMMOCTH, Pa3JIOKEHUS 20.
Ha MHOYKUTEJIN HATYPAJIbHBIX YHCE
20 [Ipu3Haky NeIMMOCTH, Pa3I0KEHHUS 21.
Ha MHOKUTEJIN HATYPAJIbHBIX YHCE
21 Peanbnble 3aBucumoctu. Ilpsmas u 23.
oOpaTHast MPOIOPIIMOHATBHOCTH
29 Peanbnble 3aBucumoctu. Ilpsmas u 27.
oOpaTHas MPOMOPIUOHATBHOCTH
23 Peanbubie 3aBucumoctu. [psmas u 28.
oOpaTHast MPONOPLHUOHAIBHOCTH
24 Peanbuble 3aBucumoctu. Ilpsmas u 30.
oOpaTHas MPOMOPIUOHATBHOCTH
o5 KonTponbHas paborta o teme 01.
"PanmmoHanpHBIE ynciia'
26 BykBeHHbIE BbIpaKEHHS 06.
27 Dopmynbl 10.
28 dopmytbl 11.
29 [Tepemennsbie. [Jomyctrmeblie 13.
3HAYEHUS IEPEMEHHBIX
[IpeobpazoBaHue OYKBEHHBIX 24.
30 BBIPAKEHUH, paCKPBITHE CKOOOK U
MpUBEACHUE MOOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX 25,
31 BBIPAKEHUH, pACKPBITHE CKOOOK U
MIpUBEACHUE MOOOHBIX CIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX 27.
32 BBIPAKEHUH, pAaCKPBITHE CKOOOK U
MIpUBEACHUE MOJIOOHBIX CIaraeMbIX
[IpeoOpazoBanrie OyKBEHHBIX 01.
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
IIpUBEICHUE OJOOHBIX ClIaraeMbIX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM 02.
II0Ka3aTeIeM
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM 04.
II0Ka3aTeIeM
36 CBolicTBa CTENEHU C HATYPAJIbHBIM 08.

IIOKa3aTcCJICM
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09.

37 MHoroueHbI
11.

38 MHoroueHbI

39 CnoxeHue, BRBIUUTAHUE, YMHOKEHUE 15.
MHOTOYJIEHOB

40 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHE 16.
MHOTOYJIEHOB

a1 CrnoxeHue, BRBIUYUTAaHUE, YMHOKEHHE 18.
MHOTOYJIEHOB

42 CnosxeHue, BBIYMUTaHUE, YMHOXKEHHE 22.
MHOTOYJIEHOB

43 @opMyIIBI COKPAIEHHOTO 23.
YMHOKEHUS

44 @opMyIbl COKpAIEHHOTO 25.
YMHOKEHUS

45 @opMyIbl COKpAIEHHOTO 29.
YMHOKEHUS

46 DopMyJbl COKPAILIEHHOTO 30.
YMHOXEHUS

47 DopMyJbl COKPAILIEHHOTO 12.
YMHOXEHUS

48 Pa3noxeHne MHOTO4YIEHOB Ha 13.
MHOXUTEIN

49 Pa3noxxeHne MHOTO4YIEHOB Ha 15.
MHOXUTEIN

50 Pa3noxxenne MHOTOUYIEHOB Ha 19.
MHOXUTEIN

51 Paznoxenne MHOrOWIEHOB Ha 20.
MHOXUTEIN

52 KonTtponbHas padoTa o treme 22,
"Anrebpanyeckue BeIpaKeHus"
YpaBHeHue, npasuia 26.

53 npeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUI
JIuneitHOE ypaBHEHHE C OJHOU 27.

54 IIEPEMEHHOM, pEelIeHUE TMHEUHBIX
YpaBHEHUH
JIuneitHoE ypaBHEHHUE C OTHOU 29.

55 NIEPEMEHHOM, pelIeHNE TMHEUHBIX

yYpaBHEHUH
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JIuHeitHOE ypaBHEHHUE C OJTHOU

02.

56 NEPEMEHHOH, pelIeHne TMHEHHBIX
YpaBHEHUI

57 Pewrenue 3aaa4 ¢ moMoIIbIO 03.
YpaBHEHUU

58 Pemrenne 3aga4d ¢ noMoLIbIO 05.
YpaBHEHUU

59 Pemrenue 3aga4d ¢ nomMoLpIo 09.
YpaBHEHUH

60 Pemrenne 3aga4d ¢ momMouero 10.
YpaBHEHUH

61 JIuneliHOE ypaBHEHHE C IBYMS 12.
MepEeMEHHBIMH H €T0 rpaduk

62 JIuneliHOE ypaBHEHHE C IBYMS 16.
MepeMEHHBIMH | €T0 rpaduk

63 Cucrema IByX JIMHEMHBIX YPaBHEHUI 17.
C IByMsI TTIe€peMEHHBIMU

64 Cucrema 1ByX JIMHEMHBIX YPaBHEHHI 19.
C IByMsI TTIe€peMEHHBIMU

65 CucreMa IByX JTUHEUHBIX YPABHEHHI 02.
C IBYMS IEPEMEHHBIMU

66 CucreMa IByX JTUHEUHBIX YPABHEHHI 03.
C IBYMS IEPEMEHHBIMU

67 Pemenne cucrem ypaBHeHUI 05.

68 Pemenue cucreM ypaBHeHHI 10.

69 Pemenne cucrem ypaBHeHUI 12

70 Pemenue cucreM ypaBHeHHIA 16.

71 Pemenue cucreM ypaBHeHHIA 17.

7 KonTtponbHas pabota no teme 19.
"JIunelinble ypaBHEHUS"

73 KoopaunaTa ToOukM Ha MpsMoi 23.

74 YUucnoBbie MPOMEKYTKH 24

75 YucnoBele IPOMEXYTKU 26.

76 Paccrosnue Mexay 1ByMs TOYKaMU 30.

KOOPAWHATHOU NPSMON
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Paccrosane Mexy 1ByMsl TOYKaMHU

31.

" KOOPAMHATHOU NPSIMOK

78 [IpssMOoyromipHas cucTeMa KOOpAUHAT 02.
Ha IUJIOCKOCTH

79 [IpssMoyroipHas cucTeMa KOOpAUHAT 13.
Ha IUVIOCKOCTH

80 [Tpumeps! rpadukoB, 3aaHHBIX 14.
bopmynamu

81 [Tpumeps! rpadukoB, 3aaHHBIX 16.
bopmynamu

82 [Ipumeps! rpaguKoB, 3aJaHHBIX 20.
bopmynamu

83 Urenue rpa(bI:IKOB peanbHBIX 21.
3aBUCUMOCTEN

84 Urenue Fpa(bI:IKOB peanbHBIX 23.
3aBUCUMOCTEN

85 [MonsiTne GpyHKIMH 27.

86 I'paduk Gyaxmm 28.

87 CaoiicTBa (hyHKITUH

88 CsoiicTBa (hyHKIIHI 30.

89 JluneiHas GyHKIUSA 0.

90 JluneiHas GyHKIUSA 05.

01 [TocTpoenune rpaduka TuHEHHOMN 07.
byHKIMN

92 [TocTpoenune rpaduka TUHEHHOMN 12.
GbyHKIIII

93 I'paduk pynkum y =|x| 14.

94 I'paduk pynkum y =|x| 18.
KonTponeHas paboTa o teme

95 "Koopaunats! u rpadpuku. OyHkuun"
/ Beepoccuiickast mpoBepouHast
pabota

96 Hroroas koHTpoJbHAs padoTa / 1

Bceepoccuiickas mpoBepouHas paboTa
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[ToBTOpEHNE OCHOBHBIX NOHATUN U
97 METOJIOB Kypca 7 Kjacca, 00001ieHme 1
3HAaHUM

[ToBTOpEHNE OCHOBHBIX NOHATUN U
98 METOJIOB Kypca 7 Kiacca, 0000menne 1
3HAHUM

[ToBTOpEHNE OCHOBHBIX NOHATUN U
99 METOJIOB Kypca 7 Kiacca, 0000meHne 1
3HAHUM

25.

[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOJIOB Kypca 7 Kiacca, 0000meHne 1
3HAaHUU

26.

[ToBTOpEHNE OCHOBHBIX NOHATUN U
101 METOJIOB Kypca 7 Kjacca, 00001ieHne 1
3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U

28.

102 METOJIOB Kypca 7 Kjacca, 00001eHnne 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOT'PAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT'PAMMBI

7 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna u BBIYUCIICHUSA
11 BbimonHATh, coyeras  ycTHble M IIMCbMEHHBIE  IPUEMBI,
apupmMeTHUecKre JeHCTBUS C palliOHATbHBIMU YUCIaMH
HaxomuTh  3HaueHMss  YMCJIOBBIX  BBIPAXEHHUH,  MPUMEHSAThH
1.2 pa3Ho0Opa3Hble CIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHUN JPOOHBIX
BBIPQXXEHUI, cosiepKalux 0ObIKHOBEHHBIE U JIECATHYHBIE APOOH
13 Ilepexoaute oOT oOgHOH (QOPMBI 3amMCH  YUCET K JPYroi
(mpeoOpa3oBbIBaTh  JAECATHUHYIO ApoOb B OOBIKHOBEHHYIO,
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OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECSITHYHYIO 1PO0B)

1.4 CpaBHUBATh U YIOPSAI0UYMBATh PALIMOHAIIBHBIE YUCIIA
1.5 OKpyrasaTh uyncia
BBITIOJIHATE TPUKHIIKY U OLIEHKY pPe3yJbTaTa BBIYHCICHHUH, OICHKY
1.6 3HAYEHUW YHUCIIOBBIX BBIPAKEHUN. BBINOMHATH OEUCTBUS  CO
CTCTICHSIMH C HATYPaJIbHBIMH ITOKA3aTeIIIMU
17 [IpuMeHSITh TPU3HAKH JEIUMOCTH, Pa3j0XKEHUE Ha MHOKHUTEIH
' HATypPaJIbHBIX YUCEIT
PemaTth mpakTUKO-OPUEHTHPOBAHHBIE  3aJa4yd, CBS3aHHBIE C
OTHOIIICHUEM BEJIMYMH, MIPOTTOPIIMOHATEHOCTHIO BEJIMYMH,
1.8 MPOIIEHTAMH, HMHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aJa4 C
y4€TOM OTPaHUYCHUH, CBI3aHHBIX CO CBOWCTBAMHU pacCMaTPHUBAEMBIX
00BEKTOB
2 AnreOpandecKue BRIPaXKeHHS
21 Hcnons3oBath anreOpanveckyrd TEPMHHOJOTHIO W CHUMBOJIHKY,
' MIPUMEHSTH €€ B MPOIECCe OCBOCHHS YI€OHOTO MaTepuasa
25 Haxomuth 3HadueHUs: OYKBEHHBIX BBIPOKCHUM TIPU 3aJaHHBIX
' 3HAYCHHSIX MTEPEMEHHBIX
23 BreimonHsaTe mpeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B MHOTOUWICH
' MPUBEICHUEM ITOJJOOHBIX CIIaraeéMbIX, PACKPBHITHEM CKOOOK
BrINMOaHATE yMHOKEHHE OJTHOWICHA HA MHOTOWICH U MHOTOWICHA Ha
2.4 MHOTOYJIEH, MPUMEHATH (OPMYJIBI KBajapaTa CyMMBbI W KBajpaTa
pasHOCTH
OcymiecTBIATh  pazNoOKEHUE MHOTOUYICHOB HA MHOXHUTEIH C
2.5 MTOMOIIBIO0 BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTENS, TPYINIHUPOBKU
ClIaraeéMbIX, IPUMEHEHHs POPMYIT COKPAIIEHHOTO YMHOXKEHHUS
26 [IpuMeHsTh TpeoOpa30BaHNs MHOTOWICHOB JIJIS PEIICHUS Pa3IMUHbIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PealbHOU MPAKTHKU
97 Hcnonb3oBaTh CBOWCTBA CTEMEHEH C HATYpadbHBIMH MOKa3aTeNIIMU
' JUIs ipeoOpa3oBaHusl BIpRXKEHUN
3 YpaBHEHHS 1 HEPaBEHCTBA




Pemats nMHENHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOM, IPUMEHSA

3.1 MpaBHJjIa MEPEexXoa OT UCXOAHOTO YPAaBHEHHS K pAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIX YUCIIO KOPHEM YpPaBHEHUS
3 [IpumensTe rpaduveckne METOAbl TP PEIICHUH JIMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [lombupare mpuUMepsl TMap YUCEN, SBISIONIMXCS —PEHICHHEM
' JMHEWHOTO YPaBHEHUS C IBYMs IIE€PEMEHHBIMHU
CTtpouTh B KOOPIMHATHOM TUIOCKOCTH T'pad¥K JIMHEWHOTO YPaBHEHUS
3.4 C IByMs TIEPEMEHHBIMU; TIOJIB3YSCh TPAPUKOM, TPUBOIUTH TIPUMEPHI
peleHus ypaBHEHHS
35 Pemrare  cucrembl  ABYX JIMHEWHBIX ypaBHEHMH C  JIByMs
' MepEeMEHHBIMH, B TOM YHCIIE TpadUIeCcKu
CocTaBnsTh U peliaTh JUHEWHOE YpaBHEHUE WITH CHCTEMY JIMHEHHBIX
3.6 YpaBHEHHH IO YCIIOBHIO 33/1a4H, HHTEPIPETHPOBATH B COOTBETCTBUH
C KOHTEKCTOM 33/1a49H MOJTyYCHHBIH pe3yIbTaT
4 Koopaunats! u rpapuku. OyHkinuu
N3obpaxaTs Ha KOOPAWHATHON MPSMON TOUYKH, COOTBETCTBYIOIIHE
4.1 3aJaHHBIM KOOpJIUHATaM, JIy4d, OTPE3KH, MHTEPBajbl, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alreOpandyeckoM si3blKe
42 OTmeuaTb B KOODAMHAaTHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM
' KOOpAMHATaM
43 CtpouTts rpaduku muHeHHbIX GyHKIHUNA. CTpouTh rpaduk GyHKIUHA Y
' =[x
OnuceIBaTh ¢ NOMOIIBIO (DYHKUMN U3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMs, DPACCTOSHUE, LIEHY, KOJIMYECTBO,
CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMs, 00bEM pabOThI
4.5 HaxonuTh 3HaueHne GpyHKUMU IO 3HAYEHHUIO €€ apryMeHTa
Ilonumate rpaduyeckuii cnoco® MpeACTAaBICHUS U aHAIM3a
4.6 uHpOpMalMY, HM3BJIEKATh U MHTEPIPETUPOBaTh HH(MOpPMAIHIO U3

rpauKOB pealibHBIX MPOLIECCOB U 3aBUCUMOCTEH




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jlpo6u OOBIKHOBEHHBIE U JIECSITHUUYHBIE, NIEPEXO] OT OJHON (OPMBI 3alUCU
1.1 npobeit k npyroi. IloHsTHe panMOHANBHOTO YHCIA, 3alHCh, CPABHEHHE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
19 Apudmernueckue IeHCTBUS ¢ pallMOHATILHBIMU YKCIaMUy. Perienue 3anayd u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpOOHU
13 Crenenb Cc HaTypaJbHBIM I[IOKa3aTeleM: OIpeaesieHue, MpeoOpazoBaHUE
' BBIPaKEHUH Ha OCHOBE OMPE/IeNIEHNUs, 3aIUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3anKch MPOLIEHTOB B BUJE ApoOU U ApoOU B BHUJE MPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA MPOLIEHTHI, PEIICHNE 3a]a4 U3 PEATbHON MPAKTUKU
15 [IpuMeHeHne NpHU3HAKOB JEIMMOCTH, pa3jIOKEHHE HAa MHOXHUTEIH
' HaTypaJIbHbIX YUCE
16 PeanpHble  3aBucuMOCTH, B TOM 4ucie TpsimMas W oOpaTHas
' MPONOPLUUOHAIBHOCTH
2 AnreOpandeckue BhIpaXEHUs
21 [IepeMeHHBbI€, UNCIOBOE 3HAUEHUE BBIPAKEHHUS C IEpEMEHHOM. JlonmycThMble
' 3HAUYEHMS IEPEMEHHBIX
25 [IpencraBienre 3aBUCHMOCTH MEXKAY BEIMYMHAMH B BUAE (POPMYIIBL.
. Boruncnenus no hopmynam
23 [IpeoOpazoBanrie  OYKBEHHBIX  BBIPDQKEHUN, TOXIECTBEHHO  paBHBIC
' BBIpaKEHUS
2.4 CBoJicTBa CTENEHM C HATYPAJIbHBIM [TOKA3aTEIEM
25 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOrowieHa. Cllo’keHHe, BBIYUTaHUE,
' YMHOKE€HUE MHOTOWJIEHOB
@opMysbl  COKpAIIEHHOIO YMHOXKEHHWS: KBaapaT CyMMBl M KBajapar
2.6 pazHoctn. dopmyna pa3HOCTH KBaapaToB. PaznoxeHne MHOIOUYIEHOB Ha
MHOKHUTEIN




3 YpaBHeHUS

31 VYpaBHeHHe, KOpPEHb ypaBHEHHs, IpaBHia NpeoOpa3oBaHUS YpaBHEHHUS,
' PaBHOCHUIIBHOCTb YPaBHEHUM

3.2 JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEHHOTO
' YpaBHEHUS, PEIICHUE JINHEWHBIX YPABHEHUN

33 CocraBieHue ypaBHEHUH 10 YCIOBUIO 3a7auu. PelieHne TEKCTOBbIX 3a/1a4 C
' IIOMOIIBIO YPABHEHUI

3.4 JIuneiiHOe ypaBHEHHE C JBYMs NIEPEMEHHBIMU U €T0 rpauk

Cucrema JOByX JTUHEHHBIX ypaBHEHUN C JByMS NepeMeHHbIMU. Pemenue
3.5 CUCTEM ypaBHEHUH crocoO0oM noAcTaHOBKU. [IpuMepsl perieHust TEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHHUU

4 Koopnunats! u rpapuku. OyHkinuu

4.1 Koopaunara Toukn Ha npsMoi

49 Hucnosle mpoMexyTku. PaccrossHre MexXay AByMs TOUKAMHU KOOPIWHATHON
' psAIMOM

43 [IpsimoyronpHas cuctema koopauHaT, ocu OX u Oy. AGcrucca u opauHaTa
' TOYKHM Ha KOOPJAMHATHOM IIOCKOCTH

a4 [Ipumepsr rpadukoB, 3agaHHbIX (Gopmynamu. UteHue rpadmKoB peaabHbIX
' 3aBUCUMOCTEN

4.5 [Tonsarue pynkuuu. I'padux dpynkiuu. CBoiicTBa GyHKITUN

4.6 Jluneiinas gynkums, e€ rpaduk. 'paduk pyakouu y = [X|

47 I'paduueckoe pelmieHre JITHMHEHHBIX YpaBHEHUW M CHCTEM JIMHEHHBIX

yYpaBHEHUH




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh IOHATHUAMH: MHOKECTBO, I10JMHOKECTBO,
OIepaly HaJ MHOXKECTBAMM; YMEHHE OIIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, AepeBO, LUK, NPUMEHITh WX MPU PELICHUU
3aJad; YMEHHE HCIHOJb30BAaTh IpauuecKkoe IMpeACTaBICHUE
MHOXECTB Il OIMCAaHHs PEAIBHBIX IPOLECCOB M SBICHUH, NpHU

PELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX MTPEIMETOB

YMeHue onepupoBaTh MOHATHAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HABAaThb WCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, NPHUBOJNUTH IPHUMEPHl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBath MOHATUSAMU: HaTypallbHOE YHCIIO, IPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCET, MPU3HAKU
JEIMMOCTH, 1€JI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi 1po0b, CTaHJAPTHBIM BUJ YKCIIA, pAallMOHAIILHOE YUCIIO,
UPPALMOHATIBHOE YHCIIO, apu(METUYECKUN KBaJApPaTHBIA KOPEHB;
YMEHHME BBIMOJHATH JEHCTBUS C UYWCIAMU, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATH YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHE JAelaThb NPUKUAKY U OLEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHIMH: CTEIIEHb C LIEJIbIM MOKa3aTeseM,
apudmeTnyecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpandyeckas
Ipo0Ob, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEHEHU
OosbllIe €IUMHMIIBI; YMEHHE BBINOJHATH PacuéThl MO (dopMmynam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHAMHU, PA3JI0OKEHNE MHOTOWIEHA HA MHOXXHUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMya pPa3sHOCTH KBaJApaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHIATUAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE PELIATh JUHEHWHBIE U KBAJPATHBIC YPABHEHHS,
JIpOOHO-pallMOHATIEHBIE YPAaBHEHUS C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJI[paTHBIE W JPOOHO-pallMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE IPU PEMIEHUU 3a/1a4 U3 APYTUX MPEIMETOB
M TPAKTUYECKUX 33/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O ¥ KOOPJAUHATHYIO TIJIOCKOCTH JIJISI M300pa)KeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAMU: QYHKIMS, TpaduK QYHKINHU, HYIU
¢byHKINH, MPOMEXYTKA  3HaKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHusl, yOBIBaHHWs, HawOOJbIIee W HAWMEHbIIEE 3HAUYCHUS
GbyHKINY; yMeHHue OTICpPUPOBATH TIOHSITUSIMH npsMast
MPONIOPIIHOHALHOCTh, JIMHEHHAS QYHKINS, KBaApaTUIHAS (QYHKITHS,
oOpaTHas MPOMOPIHUOHATBLHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpaduku  QYHKIUNA, HCIOIB30BaTh TrpaduKd s
ONpENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, IUISl PELICHUS
3a/a4 U3 JPYrux y4yeOHBIX MPEAMETOB M pEalbHOMN KHU3HU; YMEHUE

BbIpaXKaTh GopMyIaMH 3aBUCUMOCTH MEXIY BEIMYMHAMU

Ymenue OTepUpOBaThH MOHSTUSMU: MOCJIeI0BaTENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass IMPOrPEecCHH; YMEHHUE
UCIIO0JIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEH, (DOPMYIIBI CYyMMBI U
oOl1ero 4ieHa npu pelIeHuy 3a/ady, B TOM YHUCIe 3a/1a4 U3 JPYTux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue peuiaTh 3aJla4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha IIPOLCHTLI,
JOJIM KW 4YaCTHu, ABHKXCHUC, pa60Ty, HOCHY TOBAapOB U CTOHMMOCTH
ITIOKYIIOK U YCJIYT, HAJIOTH, 3a/la4 U3 obnactu YIIpaBJICHUSA JINYHBIMU
U CEMEUHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbBI 110 YCJIOBHUIO 3aJia4H,
HCCJICA0BATh NMOJYYCHHOC PCUICHUC U OLICHHUBATDH HpaB,Z[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHasl, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHUK, MEAHaHa, OMCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMu;
YMEHME peliaTh 3aJa4d, B TOM YUCIIE U3 MOBCEIHEBHOM >KM3HH, Ha
HAaXO0/IEHUE T€OMETPUUECKUX BEJIUUMH C IPUMEHEHUEM U3yYEHHBIX

CBOMCTB ¢uryp u haktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJJIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
YyroJl MEXIy NpPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKITUS,
nogobue  guryp, TONOOHBIE  TPEYroJbHUKH,  CUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh |

NEPHNCHAUKYIIAPHOCTD IPAMBIX B OKPYXKAIOIIEM MUPEC

11

YMeHue omnepupoBath MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJl
(BenMuMHA yIiia, CHHYC U KOCHHYC yIja TPeyrojbHHKA), TUIOIIA/Ib;
YMEHHE OIICHUBATh pa3Mepbl PEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATH (OpPMYyNbl TepuUMeTpa U IUIOLAAH
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M IUIOLIAAU Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajuiesienuieia; yMEHUE NMPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMmy [ludaropa, TpuroHomerpuyeckie COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMeHne wu3o0paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
NPOCTPAHCTBEHHBIC (PUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB W AJIEKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHass CHUCTEMaA
KOooOpAuHAaT, KOOpAMWMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC JIIPOU3BCIACHHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI JIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘Ie6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

14

YmMmenue ONCpUpPOBAThL TMOHATHUAMU: CTOJIOMKOBEIE U KPYIrOBbBIC

AuarpamMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEauaHa,




HanOoJIbIIee ¥ HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YHCIOBOTO HaboOpa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIMIO, TPEACTABICHHYI0O B TaOiHMIaXx W Ha JMarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapAKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SIBIIGHUW; yMEHHME paclo3HaBaTh H3MEHUYUBBIE BEJIIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBbITHE (DJIEMEHTAPHBIM HCXOM)
CIIy4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIydalHBIX COOBITHII B OMbBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHM30BaHHOTO Iepedopa U ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOYXEHHS, YMEHHE OLIEHUBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEJI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOIANINN W3YYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJAUTH MPUMEPHI MATEMATUYECKIUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMaTHKU
B HCKYCCTBE, OIMCHIBATH OTJCIbHBIC BBIJAIONIUECS PE3yJIbTaThl,
MOJIYYCHHBIC B XOJIC Pa3BUTH MAaTEMAaTHKH KaK HAyKH, NMPUBOIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Yucna v BBIYMCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OOBIKHOBEHHBIE W JIECATUYHBIE  JpOOM, TIPOLEHTHI, OECKOHEUHBIC
' MepUOANYECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpalid C PalHOHAIbHBIMU
' YUCIaMH

14 JletfictButenbHpIe unciia. ApupMETHYECKHE OTEPaAlUH C JIEHCTBUTEIHLHBIMU
' YUCIIaMH

Le [IpubmmxkE€HHBIC BBIYHMCICHUS], TpaBUJIa OKPYIJICHUS, NMPHUKUIKA W OICHKA
. pe3yJbTaTa BIYUCIECHUN
2 AnreOpandeckue BhIpaXEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c nenbiM mnokazateneM. CTeneHb C paliOHaJIbHBIM MOKAa3aTEJEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpanveckas 1poOb

”E ApudMeTnuecknii  KOpeHb  HaTypaJibHOW  cremenu.  [ledictBus ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-palnoHanbHbIe ypaBHEHUs. CHCTEMbl U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBl M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnosble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEN




Apudpmernueckass M TeoMeTpHuecKas mnporpeccud. Dopmyna  CIOXKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crnocoOel 3amanus  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNIeHNUs] U MHOXKeCTBO 3HaueHuH ¢pyHkiun. Hynu dyaxmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MakCUMyMBI H
MUHUMYMBI (pyHKIMU. Hambonbliee ' HauMeHbllee 3HaUYeHUE (PYHKIMHA Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh M KPYyT
7.5 N3mepenne reoMeTpuIecKux BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr
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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM W B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydeHus reOMETpUH Ha YpPOBHE OCHOBHOTO
o011ero o0pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJUTH
JIOKA3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykJIeHusi «OT TMPOTHUBHOTO», OTIMYaThb CBOWCTBA OT IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUU SBISETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMHM JAHHBIA YEPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAas, BHIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YYHUTCS CTPOUTH
MaT€MaTUYECKHE MOJIETU  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTb ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JPYTUMH y4eOHBIMU
peMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo0us.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

HauvanbHble noHsaTHs reoMetpun. Touka, npsimas, OTPE30K, Jyd. Yrou. Busaesl
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapannenpbHOCTh U IEPIEeHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYKAOIIEM MUPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUcceKTpuca, uX CBOMCTBA.

PaBHOOEApeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYrOJIbHHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA M NIPU3HAKK NapaJUIEIbHBIX MPAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssmoyrosibHBIN  TpeyroibHUK. CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTrONBbHUK C yIJIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
IleprieHIUKYIIAp U HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccexkrpuca yriaa W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBA. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexylias K OKPYXKHOCTH.
OkpyXHOCTb, BIIMCaHHAas B Yroy. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) maTpuoTnYecKoe BOCIUTAHUE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAIHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJCTABJICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B pEHICHWUW MPaKTHYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHUM BCEHW JKWM3HM Uil YCIENIHON MpodeccruoHaTbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykKM Kak cQepbl YelloBeueCKOi
JEeATEIIbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIsI Pa3BUTHS IIUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTranue, GopmMHpoOBaHHME KYJbTYPbl 30POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

TOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HH  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeICKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIel cpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM I OKPYXKAIOWIIEH CpPEIbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUNH KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3zoBble 1ornueckue aefcTBu:

e BBIABIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYIHpOBaAThH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeOOpPa3OBBIBATH  CYXKICHHUS:
yTBEpJUTEIIbHbIE W OTpPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W O0OIIue,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OPOTUBOpPEUMs] B (pakTaxX, JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUSX,
npejiaraTb KpUTEPUU 7S BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIbHO HECIOXHBIE JI0Ka3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pELICHUs, BBIOUpATh Haubosiee MOAXOMAIUMH € Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

WCITOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT IO3HAHUSA,
dbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIeMYy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

IPOBOJAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHNS U BBIBOJIBI 10 pe3yjbTaTaM
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOWpATh GoOpMy TpeacTaBieHUs HWHPOPMANMA U UIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKAaTHBHBIC YHHMBEPCAJIbHBIE Y4eOHbIC 1eHCTBUS:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXXACHUSA B COOTBCTCTBUU C YCIOBUAMU
H neiisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHMS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

B X0Ji€ 00CYK/I€HHUs 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIAae€MOU TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBATh pa3lIMYue M CXOJCTBO IO3ULIUH, B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
IOPEACTAaBIATh  PE3YNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Mpe3eHTAllMU U OCOOCHHOCTEH ayAUTOpUU;

NOHMMATh U UCIOJB30BaTh MPEUMYLIECTBA KOMAaHAHON U MHAUBUIyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

NPUHUMATh LEJIb COBMECTHOM AESITENbHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pPabOT, JOroBapUBaTHCA,
o0Cy>KIaTh MPOILECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOOPIMHHMpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MNPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aiauu (WU ero
4acTh), BBIOMpATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOLIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcCa U pe3yJibTaTa
peleHns MaTeEMaTHYeCKOM 3a1auu;

IPEABUAETH TPYAHOCTH, KOTOPBHIE MOI'YyT BOSHUKHYTh IIPU PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTHU [OCTABJICHHOM L€ U
YCIOBUSIM, OOBSCHATH MPUUYUHBI JOCTHXKCHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YIIbTATHI:

Pacmo3naBaTh W3y4deHHBIE TEOMETPHUYECKHE (HUTYpBI, OMPEeAeNsiaTh WX
B3aMMHOE PAacCIlOJIOKCHHE, H300pakaTh TreoMeTpuueckue (Urypbl, BBITTOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIE BEIIMYUHBL.
PemaTe 3a1a4n Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH TIPEJAMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pa3mepbl 3THX
0OBEKTOB T10 MOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJBHUKOB,
CBOWCTBOM  MEIWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUNA T€OMETPUYECKHUX 3a/1a4.

OnpenensaTh napauieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pasyeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1auun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYHMCICHUS U HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 3aJa4yaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX MApAJUICIbHBIX MPAMBIX CeKylled. Pemares mnpakThydeckue
3a71a4i Ha HAXO0XKJIECHUE YIJIOB.

Brnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JUAMETPa
OKPY>KHOCTH, TTOJIb30BAThCSA UX CBOWCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA IIPHU
pEIICHUN 3a/a4.

Brnagere moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonbp3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TIEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOYKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMHU HEPABEHCTBAMH, IOHUMATh
UX MIPAKTUYECKUNA CMBICI.

[IpoBOUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TTOMOIIBIO [IUPKYJIA U
JIMHEWKHU.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZ:CKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
ara uugpoBbIe
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue A p
Bcero u3yueHusi  o0pa3oBaTesbHbIE
padoThI padoTshI
pecypchbl
1 [Ipocreiilie TeOMETPHUUECKHIE 1 03.09.2025 bubnnorexa [IOK
00BEKTHI https://m.eds00.ru/88660b724
04.09.2025 bu6nunorexa LIOK
2 MHOroyrojapHUK, JIoMaHast 1
https://m.eds00.ru/8866cb6a
10.09.2025 bu6nunorexa LIOK
3 CMexXHbIE U BEPTUKAJIbHBIE YIJIbI 1
https://m.eds00.ru/8866c5c0
11.09.2025 bu6nmorexa LIOK
4 CMexXHbIe U BEPTUKAJIbHBIE YTJIbI 1
https://m.eds00.ru/8866¢7be
5 CMexXHbIE U BEPTUKAIBHBIE YTIIbI 1 17.09.2025
6 CMexXHBIE U BEPTUKAIBHBIE YTIIbI 1 18.09.2025
7 CMexXHbIE U BEPTUKAIBHBIE YTIIbI 1 24.09.2025
8 CMeXHBIE U BEPTUKAIBHBIE YTIIbI 1 25.09.2025
H3mepenne IMHENHBIX U YTII0BBIX 01.10.2025
9 BEJIMYMH, BEIYUCIICHIE OTPE3KOB U 1
yTJIOB
H3mepenue JIMHENHBIX U YTIIOBBIX 02.10.2025
bubnunorexa LIOK
10 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1
https://m.eds00.ru/8866c3ea
yTJIOB
H3mepenue JIMHENHBIX U YTIIOBBIX 15.10.2025
11 BEJIMYMH, BEIYUCIICHHE OTPE3KOB U 1
yTJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

W3mepeHue JIMHENHBIX U YIJIOBBIX

16.10.2025

12 BEJIMYMH, BEIYUCIICHUE OTPE3KOB U
yTJI0B
[Tepumerp u momans Guryp, 22.10.2025
13 COCTaBJICHHBIX U3
NPSMOYTOJIbHUKOB
[Tepumetp u momaab Guryp, 23.10.2025
14 COCTABJICHHBIX U3
IPSMOYTOJIbHUKOB
IlonsATHE O paBHBIX TPEYTrOJIbHUKAX 29.10.2025
15 Y TIEPBUYHBIC MPECTABICHUS O bubmorexa HOK
https://m.edso0.ru/8866ce80
paBHBIX GUTypax
16 Tpu npu3HaKa paBeHCTBA 30.10.2025 bubanorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBA 05.11.2025 bu6muoreka [IOK
TPEYTrOJbHUKOB https://m.edso0.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA 06.11.2025 bu6muoreka [IOK
TPEYrOJILHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA 12.11.2025
TPEYroJbHUKOB
20 Tpu npr3Haka paBeHCTBA 13.11.2025
TPEYrOJIHLHIUKOB
21 Tpu npu3Haka paBeHCTBA 26.11.2025 bu6muoreka [IOK
TPEYroJbHUKOB https://m.eds00.ru/8866e88e
99 IIpu3Haku paBeHCTBa 27.11.2025
HPSMOYTOJIbHBIX TPEYrOJIbHUKOB
93 IIpn3Haku paBeHCTBa .12.2025

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOIICTBO MEIUAHBI

04.12.2025

24 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubmmorexa [JOK
HpOBEXEHHO K THIOTeHy3e https://m.eds00.ru/8866e9ec
CBoliCTBO M€IMaHBI 10.12.2025
25 IPSMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
26 PaBHOOEAPEHHBIE U 11.12.2025 bubmunoreka [JOK
PaBHOCTOPOHHHE TPEYTOJIbHUKH https://m.eds00.ru/8866d6fa
07 [IpusHaku u cBOMCTBA 17.12.2025 bubaurorexa [IOK
paBHOOEAPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
28 [pu3sHaku u cBOCTBA 18.12.2025 bubmmorexa [IOK
PaBHOOCIPEHHOTO TPEYTrOJIbHUKA https://m.eds00.ru/8866d880
29 [IpusHaku u cBOMCTBA 24.12.2025 bubnunorexa [IOK
PaBHOOCIPEHHOTO TPEYrOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepaBencTBa B reomerpun 25.12.2025
31 HepaseHncTsa B reoMeTpun 14.01.2026 bubmorexa LOK
https://m.eds00.ru/8866e3a2
32 HepaBencTBa B reomeTpun 15.01.2026
33 HepaBencTBa B reomeTpun 21.01.2026
34 ITpsAMOYTOJTBHBIN TPEYTOJILHUK C 22.01.2026 bubmmorexa [IOK
yriioM B 30° https://m.edso0.ru/8866eb22
35 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C 28.01.2026
yriom B 30°
36 KoHnTposbHast paboTa 1o Teme 29.01.2026 bu6mmoreka ITOK
"TpeyronbHuku" https://m.edsoo.ru/8866echc
37 [MapaienbHbIe PSIMbIE, HX 04.02.2026 bubauroreka ITOK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Iare1ii noctynar EBkinna 05.02.2026



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
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44

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPU N1EPECEUEHUN
NapaJUICIIbHBIX MPAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NTEPECEUEHUU
NapaJuIeIbHBIX MPAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NTEPECEUEHUN
NapajuleIbHbIX MPSAMBIX CEKYIIEH

Hakpect nexamue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE NPH NEPECEUCHUN
NapajuleJIbHbIX MPSAMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTIIBI,
00pa3oBaHHbIE NPH NTEPECEUCHUN
NapaJuIeIbHbIX MPSAMBIX CEKYIIEN

[Ipu3Hak napaynenbHOCTH MPSIMBIX
4yepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOU
IpsIMOi

11.02.2026

12.02.2026

18.02.2026

19.02.2026

04.03.2026

05.03.2026

bu6nunorexa LIOK
https://m.eds00.ru/8866f086

but6mmorekxa [IOK
https://m.eds00.ru/8866f3b0



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamieabHOCTH MPSIMBIX
yepe3 paBEHCTBO PACCTOSIHUM OT

,03.2026

45 TOYEK OJIHOM MPSAMOM 10 BTOPOit
PAMOI
46 CyMMa YTJIOB TPEyroJbHUKa 12.03.2026 bubmmorexa [JOK
https://m.eds00.ru/8866f630
47 CyMMa yTIIOB TPEYrolbHUKA 18.03.2026 bubmorexa HOK
https://m.eds00.ru/8866f8ba
48 BHelHUe yribl TpeyroabHUKa 19.03.2026 bubmmorexa [JOK
https://m.edsoo.ru/8866fase
49 Buemrnue yriel TpeyroibHUKa 25.03.2026
KoHnTposipHas padboTa mo Teme 26.03.2026
50 "TlapannensHbie TIpsSMbIE, CyMMa bubmorexa LIOK
. https://m.edso00.ru/8866fe6e
YIJIOB TPEYrOJbHUKA
51 OKpPY>KHOCTbB, XOPJIbI ¥ IMAMET], UX 01.04.2026 bu6muoreka [IOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacaresnbHast K OKPY/KHOCTH 02.04.2026 bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy»XHOCTb, BOIMCaHHas B yToJ 15.04.2026
54 OKpyXHOCTbh, BIUCAaHHAs B YTOJI 16.04.2026
55 IMousitue o T'MT, npuMeHeHHe B 22.04.2026 bubnmoreka [IOK
3a7a4dax https://m.edso0.ru/8867013e
56 IMousitue o TMT, npumeHeHue B 23.04.2026 bub6mmoreka ITOK
3aJ1a4ax https://m.eds00.ru/88670508
buccekTpuca u cepequHHBII 29.04.2026
57 MEPIEHIUKYIISIP KaK
TEOMETPHUYECKHAE MECTa TOUYCK
58 OKpYKHOCTb, OITUCAHHAST OKOJIO 30.04.2026 bubmuorexa IIOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OTIMICAHHAS OKOJIO 1
TPEYroJIbHUKA
eyt 06.05.2026
OKpYyXHOCTh, BIUCAHHAs B bubmmoreka [JOK
60 1
TPEYTrOJIbHUK https://m.eds00.ru/8867103e
61 OKpyXHOCTb, BHUCAHHAs B 1 07.05.2026
TPEYTrOJIbHUK
62 [Ipocreiiue 3a1a4u Ha 1 bubanorexa [JOK
IIOCTPOEHUE https://m.eds00.ru/88671188
63 [Mpocreiimive 3a1aun Ha 1 13.05.2026 bubaurorexa [IOK
MIOCTPOCHUE https://m.eds00.ru/886712d2
KonTponpHas padbota mo Teme 14.05.2026
64 "OKpYy>KHOCTb U KpYT. 1 Bbu6motreka [JOK
I'eomerpuueckue mocrpoeHus" https://m.eds00.ru/88671462
BIIP
[ToBTOpeHue n 000OIIIEHNE 3HAHUI 20.05.2026
65 OCHOBHBIX TIOHSITHI U METOJIOB 1 bubmorexa HOK
s https://m.eds00.ru/886715b6
Kypca 7 kjiacca
21.05.2026 bubnuoreka [{OK
4 1
66 TOroBast KOHTPOIbHas padoTa https://m.eds00.ru/886716ec
[ToBTOpeHme u 0000IIEHNE 3HAHUMA 27.05.2026
67 OCHOBHBIX HOHATHH U METOI0B 1
Kypca 7 kiacca
[ToBTOpenue u o0o0IIeHNE 3HAHUI 28.05.2026
68 OCHOBHBIX TOHSTUH U METOJIOB 1 bubmorexa HOK
A https://m.eds00.ru/886719bc
Kypca 7 kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
6 I'eomerpus
Pacrio3HaBaTh M3y4eHHbBIE I€OMETPUYECKUE (UTYpPBI, ONPEAENSATh HX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBITIOJIHATh YEPTEXKU MO YCIOBHIO 3a/1aud. M3MepsaTs JNuHEHHbIE U
YTJIOBBIC BEJIMUMHBL. PemaTts 3aaun Ha BBIYMCICHHUE UIMH OTPE3KOB U
BEJINYMH YTJIOB
Jlenatps rpy0Oyt0 OLUEHKY JUHEHHBIX M YIJIOBBIX BEJIMYUH MPEAMETOB B
6.2 peambHON  JKU3HHU, pPa3MEpoB MPHUPOJHBIX OOBEKTOB. PaznmmuaTh
pa3Mepbl ITUX 0OBEKTOB I10 MOPSIKY BETHUYUHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 3a]auaM
[Tonp30BaTbcs MPU3HAKAMU PAaBEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOCPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JIOTWYECKHE  pAcCY)KICHHS C  HCIOJIb30BaHUEM
' TreOMETPHUECKUX TEOPEM
[Tonp3oBatbes HpU3HAKaMHU paBeHCTBa PSMOYTOJIbHBIX
6.6 TPEYrOJLHUKOB, CBONCTBOM MEIHMAaHBI, MPOBEACHHON K THUIIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OmnpenensaTs MapajieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 o0pa3zyeTr ¢ HUMHU cekymias. OnpenensaTs mapajiebHOCTh MPSMBIX C
' MIOMOIIIbI0 PAaBEHCTBA PACCTOSHUN OT TOYEK OJHOM MpSAMOU O TOUEK
JIPYrou MpsMon
6.8 Pemrate 3amaun Ha KieT4aToit Oymare
69 [IpoBOMUTH BHIUMCIIEHUS W HAXOJWTh YHCIOBBIE M OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUECHUU JIBYX MapajuIeIbHbIX HPSIMBIX

CeKylllel. PemaTe nmpakTuyeckue 3a1aui Ha HaXO0KJICHUE YIII0B

6.10

Brnagers moOHATHEM TE€OMETPUUECKOTO MECTa TOYeK. YMETh
onpeAensiTh OWUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYISAp K

OTPE3KY KaK r€OMETPHUUECKHUE MECTa TOUEK

6.11

@opMyIMpOBaTh ONPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbsl H
IMaMeTpa OKPYXHOCTH, IIOJb30BAThCA MX CBOMCTBaMHU. YMeETb

IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

6.12

Bilagers NOHATHEM OINKMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€¢ 1eHtp. llonb3oBarbcs (akTamMu O TOM, UTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, YTO CEPEIUHHBbIE MEPHEHIAUKYJAPBl K CTOPOHAM TPEYTrOJIbHHUKA

MEPECEKAIOTCA B OJIHOM TOUKE

6.13

6.14

Bnanerep mnoHsTHEM KacaTeJbHOM K OKPYKHOCTH, IOJb30BaThCs
TEOPEMOl O MEpHEeHAMKYISIPHOCTH KacaTelbHOM U paauyca,

HpOBe,I[éHHOFO K TOYKC KaCaHHA

ITonp30BaThCA HpOCTGfII.HHMPI reOMCTPUYCCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITI) OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHA C IIOMOIIBIO

LUPKYIIS U JIMHEHKU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsmas, OTpe3oK, Jy4. Yo Buabl
6.1 yrioB. BeprukanbHple M CMexHbIE yribl. buccekrpuca yria. JlomaHnas,
MHOTOYrofibHUK. [lapamiensHoCcTh U NepneHIuKYISPHOCTD MPSMBIX
6.2 Cummetpuunble  ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPHH.
' [Ipumepbl cHMMETpUH B OKPYXKAIOILIEM MUPE
6.3 OCHOBHbBIE TTOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOoOenpeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TpEeyrojabHUKa
65 CpoiicTBa W TpU3HAKK PaBHOOEIPEHHOrO TpeyroibHuka. l[lpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CpolicTBa 1 NPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa YIJIOB TPEYTrOJIbHHKA.
' Bneminue yribl TpeyrojibHUKa
[IpssmoyronbHblii  TpeyroapHuUK. (CBOMCTBO MeEIWaHbBl MPSIMOYTOJBHOTO
6.7 TpPEeyrojibHUKa, MpoBeAEHHOW K runoreHnyse. [lpu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBencTBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonbliell CTOpoHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 ['eomerpnueckoe Mecto TOYek. buccektpruca yrima W CepeAVHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CBoiicTBa. B3ammuoe
6.10 pacrojoKEHUE OKpY)KHOCTH U 1npsmor. KacarenbHas u cekymas K
OKPYXKHOCTH
6.11 OxkpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPY>KHOCTH

TPEyroJbHUKa




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3aJ1a4; YMEHHUE HCI0JIb30BaTh I'pa)UueCcKoe MPeICTaBICHHE MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH IIPUMEPBl W KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue ornepupoBaTh MOHSATHSAMHU: HAaTypaJbHOE YHCIIO, TMPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsITUYHas IpoOb, CTAHIAPTHBINA BUJ YHCIA, PallMOHAIBHOE YUCIIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAMH, CpPaBHUBATH U
YHOOPSIOYMBATh YWCA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNaThb MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI, YMEHHE BBINOJIHATH pPAcUyEThl MO (dopMmysam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCII€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaZpaTa CyMMBI U pa3HOCTHU

YMenue OonecpupoBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPAaBHCHUC C




OJHOM TIEPEMEHHON, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHHIC YpPAaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMI
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHU 33]1a4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKHUX 337a4; YMEHUE MWCIOJIb30BaTh KOOPAMHATHYIO
MNpSMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTth MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE WM HAUMCHBIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHATIBHOCTD, JHHEWHas (YHKIUS, KBaapaTuIHast (QyHKIIHS,
oOpaTHasi TPONMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTuX
y4eOHBIX TIPEJIMETOB W pEAJbHOW JKM3HMU;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPECCUU;  YMEHUE
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENLHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YMCIE 3a1a4 U3 IPYTHUx

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBUXKEHHE, paboTy, IeHy TOBAapOB M CTOMMOCTh
TTOKYTIOK W yCITyT, HAJIOTH, 33aJ1a4d U3 00JIACTH YIPABJICHUS TUYHBIMHU U
ceMeHbIMM  (UHAHCAMH), YMEHHE COCTaBIIATH  BBIPAKEHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJIbHBII TPEYroibHUK,

Me/raHa, OMCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,




napajienorpaMM, pomMO, TPSMOYTOJbHUK, KBaJpaT, TpaNelus;
OKPY>KHOCTb, KPYTI, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUryp u (hakToB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIeNbHOCTh U IEPIEHAUKYISPHOCTh IPSMBIX,
yrojl MeXAY HpsIMbIMU, MEPIEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMOH; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KalolleM MHUpe

11

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIAU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO apaJUIEIENUIE1a; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOIAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UIYpbl OT PYKH, C TOMOIIbIO UYEpPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue OIICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOp, CymMmMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATb BCKTOPbBI U KOOPAWHATHI AJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIIEE 3HAYCHUS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMalMIO, TPEICTABICHHYI0 B TaOIWI[aX W Ha JUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIC BEIMYMHBI B

OKpY’KaroIlleM MUpe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEabHBIX
COOBITUN W SIBICHWUH, MMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAlOIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX SABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON MAJIs pEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U JKU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MaT€MaTUKU KaK HAyKH, MPUBOIAUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpupie yncna. ApudMETHYECKHE ONepaluu ¢ JAeWCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CBoiicTBa CTeNeHH

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEIEHHU. HevictBuss ¢
' apu(METHUECKUMH KOPHSIMHU HATYpaIbHOMN CTETICHN
3 VYpaBHEHUS U HEpPAaBEHCTBA

31 Lenbie u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBI M COBOKYIMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panuoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr
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r.3sepeso 2025



HOACHUTEJIBHAS 3AIIMCKA

OBIIIAS XAPAKTEPUCTUKA KYPCA BHEYPOUHOM JESATEJILHOCTH
JlaHHBINA KypC HEMOCPEICTBEHHO CBA3aH C MPOrpaMMoil Mo marematuke st 5-9
kimaccoB. OH pacmpseT M CHCTEMATU3UPYET CBEACHUSA, IOJYYEHHBIE
oOy4YaromMUMHCS, 3aKpeIuisieT MpPaKTUYeCKUe YMEHHUS W HaBbIKW, IO3BOJISIET
BOCIIOJIHUTHh TpOOeNbl B 3HAHUSAX, HALEJEH Ha IMOATOTOBKY OOydYaromuxcs K
YCIEIIHOMY HAlMCAaHUIO BCEPOCCUMCKUX MPOBEPOYHBIX pPadOT, BHEIIHUX
monutopunroB. Ha kypce <«MATEMATUYECKAS T'PAMOTHOCTDb»
NpenoiaraeTcs yAeadaTh 00ibllioe BHUMaHUE Pa3BUTHUIO YMEHHs 00yYaroluxcs
CUMTAaTh M aHAJIU3UPOBaTh, (HOPMHUPOBAHUIO MATEMATUYECKOH T'PAMOTHOCTH,
pPa3BUTHIO HABBIKOB M YMEHHH CaMOCTOSATEIBLHOTO BBINOJHEHUS 3aJaHUM
Pa3JIMYHOTO YPOBHS CIIOKHOCTU.MEXIIpEAMETHBIE CBSI3M: KypC HE 3amMeniaeT
YPOKH MaTeMaTuKH, a JOomojHseT uX. OmnupaeTcss Ha MEXKIPEIMETHBIE CBS3H.
MexnpenIMeTHbIE CB3M B y4eOHOM IIpoliecce OO0eCneuMBaroT —JIydliee
NOHMMaHHe O0YYalIIUMUCS U3ydaeMoro maTtepuaia u 0oJjiee BHICOKUN YPOBEHD
BJaJeHUs] HaBbIkamMM 10 MareMartuke.llporpamma paccuntana Ha 1 roma
o0yueHus1, peanu3yeTcs U3 4acTu yueOHOro IuiaHa, ((OpMHUPyEMOro y4aCTHUKaMU
00pa30BaTeIbHbIX OTHOLIEHUN W/WIM BHEYPOUHOM MAESATENBHOCTH U BKIIIOYAET
MOJlyJIb MaTeMaTHYeCKOM IpaMOTHOCTH.Pa3paOoTaHHbIN y4eOHO-TeMaTHUeCKUN
IUTaH IIPOrPaMMBbl OIMCBIBAET COJAEPKAHUE MOIYJS U3 pacuera OJHOTO 4acoB B
Helemo B KaxaoMm kiacce.Takum oOpas3om, oOiiee KOIMYecTBO dYacoB: 34
gyaca.KonmnuecTBo yacoB Ha OJauH roja oOydeHHs B OJHOM kiacce —34,T.e 1o 1
4acy B HEJEINIO.

[{EJIN UBYYEHUS KYPCA BHEYPOUYHOMI JESATEJIBHOCTU
Henb:OcHOBHOI 1IENBIO MPOTPaMMBI SBIAETCS (DOPMUPOBAHUE MATEMATUYECKOMN
IPAMOTHOCTH OOy4Yaromuxcsi 7 KJIacCoB, IpPHU PEIICHUH KOMIIETEHTHOCTHO-
OpHMEHTUPOBAHHBIX 3aJa4y, KaK WHAUKAaTopa KadectBa U IPHEKTUBHOCTH
oOpa3oBaHus, B TOM 4YHCIIE B MHTETpAIlUU C JIPYTUMHU TMpEIMETaMH, Pa3BUTHE
MHTEJUIEKTYaJbHOIO YPOBHSI  y4YalllUXCSi HAa OCHOBE OOIIEYEIOBEUECKUX
IEHHOCTeW W  JIy4lIMX TpaAulUid  HAUMOHAJIBHOM  KyJIbTypbl.3amaun:l)
pacro3HaBaTh MPOOJIEMbl, BO3ZHUKAIOUIME B OKPYXAIOIIEH J1eMCTBUTEIBbHOCTH,
KOTOpBIE MOTYT OBITH PEIICHBI CPEACTBAMU MAaTEMAaTUKH;2) (GOopMyInpoBaTh ATH
mpoOJemMbl Ha S3bIKE MATEMATHKH;3) pemath 3TH TPOOJIEMBI, HCIIOIb3YS
MateMaTtudeckue (pakThl U METObI;4) aHATU3UPOBATH MUCIIOJIH30BAHHBIC METOJIBI
peuieHus; S5) UHTEpPHIPETUpPOBATH IMOJIYUYEHHbIE PE3yJlbTaThl C  y4eTOM
MOCTaBJIEHHON MPOOJIEMBI.



MECTO KYPCA BHEYPOYHOM JIESITEJILBHOCTHU B
OBPA30BATEJILHOM ITPOI'PAMME

Pabouas nporpamma no kypcy «MaremaTtuyeckasi T[paMOTHOCTbY IS yyaluuxcs 7
KJIACCOB COTJIacHO YueOHOMY IUIaHy paccunTana Ha 34 ydueOHbIX yaca - 34
y4eOHBIX HeZleNb 10 1 4 B HeJento A1 00yJaronxcst 7 KJaccoB

®OPMbI  TIPOBEJIEHUS  3AHITHUM  KYPCA  BHEVPOUYHOMU
JIESITEJIBHOCTU

q)OpMBI HpOBeI[eHI/ISI BaHHTHﬁZ - HpaKTI/IIIeCKI/Ie 3aHATUA C JJICMCHTAMU Hrp,
AUAAKTUYCCKUX U paSI[aTOIIHBIX MaTepI/IaJIOB, I_II/I(I)pOBBIX 06p330BaTeJIBHBIX
TGXHOHOFHﬁ; - CaAMOCTOATCIIbHAsA pa60Ta (I/IHI[I/IBI/II[yaJIBHaSI, napHaﬂ 5!
rpynmnoBasi).

COJIEP)KAHUE KYPCA BHEYPOYHOM NEATEJbHOCTH

Paznen 1. Dnementsl Matematnueckoi marematuku (10 ugacos)llepBbiil paznen
mporpaMMbl Kypca sl 00ydaromuxcs 7 KIacCOB TMPOJOJDKACTCS C BBEICHUS
MOHSTUN «IIPOIICHT», «CKUKA)», «BBITOJIHOE MPEI0KEHHIE, KOTOPBIE TTO3BOJISIOT
IIKOJIbHUKAM TIOHSTh CYTh PELICHHS 3aJad SKOHOMHUYECKOrO XapakTepa, s
YCIEIIHOTO peleHust oTaenbHbix 3amanuid BIIP, OI'D wu EI'D.Pazmen 2.
OneMmeHThl TipakTUueckod reomerpun (11luaco)/lanHbIil pazaen mnomoraer
oOydJaromuMcsl TIOJTOTOBUTBCS M 3aKPENUTh 3HAHUA K Kypcy TE€OMETpHH,
IIOCPEICTBOM pPEUIEHUs MPaKTUKO-OPUEHTUPOBaHHbIX 3amad.Paznen 3. PazHble
3amaun no ¢opmynam (13 gacos)Pemenue 3agad mo ¢GopmyiaaM U3 OTKPHITOTO
6anka 3amay OI'D mo3BojsieT OOydaroMIMMCSl TOHSTh, KaK Ha3HAYEHUE CaMUX
dbopMyI1, U3ydaemMbIX B MaTeMaTHKE U T€OMETPUH, TaK U CYTh PEIICHHS 3a7ad IO
dbopmynam.



IINTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

upokuil conuanbHO-3KOHOMUYECKUA KOHTEKCT 3adaHuil co3Jaér 0Oazy [uis
(GopMHUpOBaHUS  YHUBEPCAJIBbHBIX  Y4EOHBIX JEHUCTBUW:- IO3HABATENIbHbBIX:
CIIOCOOHOCTh TMOCTAHOBKHM pEAJbHBIX MPOOJIEeM M HMX PEIIeHHE CpPEeICTBaMHU
MaTeMaTUKH; YMEHHUE ONpelesiTh M HaXOAUTh TpeOyeMylo HH(POPMAIIHIO;-
KOMMYHHUKAaTHBHBIX: YMEHHME CIIylIaThb W BCTYNaThb B JHAJIOr; Y4acTBOBAaTb B
KOJUIEKTUBHOM OOCYKJIEHUH MPOOJIEM; HHTEIPUPOBATHCS B IPYIITY CBEPCTHUKOB
U CTPOUTH MPOAYKTUBHOE B3aUMOJEHCTBUE U COTPYAHUYECTBO CO CBEPCTHUKAMU
U B3POCIBIMHU;- PEryJATHBHBIX: OBJIQJCHUE HABBIKAMHU IUIAHUPOBAHMS,
IPOrHO3UPOBAHMSI, KOHTPOJIS M OLIEHKH;- IMYHOCTHBIX: 00eCreyeHue OpUEHTAUU
B COLMANBHBIX POJSIX M COOTBETCTBYIOUIEH WM J€ATEIbHOCTH; OOBSICHEHHE
IPaXXJAHCKOM MO3UIIMU B KOHKPETHBIX CUTYyalUsX OOILIECTBEHHOM >XM3HU Ha
OCHOBE MaTEMaTUYECKUX 3HAHUM C MO3UIIMH HOPM MOPAIU U OOLICUETIOBEYECKUX
LHEHHOCTEN;- METAaNpeAMETHbIX: HAXOAUT M U3BJIEKAET MaTEMaTUYECKYIO
uHbOpMAIIMI0O B Pa3IMYHOM  KOHTEKCTe  (YpOBeHb  y3HAaBaHUA |
nouumanus).JIMYHOCTHBIE, METAIIPEAMETHBIE W [PEJMETHBIE
PE3VJIbTATBI OCBOEHUA COHEPXAHUA KYPCAMeranpeametrHsie u
IPEIMETHBIE pE3ylbTaThl: YPOBEHb Y3HaBaHUS M IIOHUMAaHMsS - HAXOAHUT U
U3BJIEKAeT MaTeMaTHUYECKyl0 HMH(OpPMALMIO B pa3IMUYHOM KOHTEKCTEYpPOBEHb
NOHMMAaHMS U NPUMEHEHHs — IPUMEHSAET MaTeMaTUYECKUE 3HAHUSA Ul pELICHUS
pazHoro poja npodseMYpoBeHb aHalW3a W CHUHTE3a - (opMmyiupyeT
MaTEMaTUYECKYIO npobiiemy Ha OCHOBE aHaiM3a
CUTYalMNJIMYHOCTHBICOOBSCHIET TPAKIAHCKYIO TIO3MIMIO B  KOHKPETHBIX
CUTyalUsiX OOIECTBEHHOW »U3HM Ha OCHOBE MAaTeMaTHYECKUX 3HAHUU C
HO3ULIMKA HOPM MOpAJIH U 00LIEYETIOBEUECKHUX [IECHHOCTEH



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3ie/ioB U TeM KouunyecTBo OcHoBHOE OcHOBHBIE BHBI (ungpossbie)
g NMPOrpaMmblI 4yacos coJepiKaHue NAeATeJbHOCTH o0pa3oBaTe/bHbIE
pecypcsbl

Paszpnen 1. HazBanue

[IepBsiit paznen Hrposast.

nporpaMmel Kypca | IIpoBenenue

JUIS O0YJaIOIIUXCsl |  CIOKETHO-POJIEBBIX

7 KJ1accoB WM JIETIOBBIX UTP,

IIPOJOJIKAETCA € UTP-ITyTEIIECTBUM.

BBEJICHUS [To3naBarenbHasl.

MMOHATUMN 3aHATH,

«TIPOLICHT, CIOCOOCTBYIOLIME

«CKHJIKaY, paciupeHIo

«BBITOJTHOE Kpyro3opa,
11 AnHanu3 1 npeoOpazoBaHue HHPHOPMAITTH 10 MIPEIIOKEHUEY, Pa3BUTHIO https://m.edsoo.ru

KOTOpBIE JIOTUYECKOTO U

MO3BOJISIIOT AQHAIUTUYECKOTO

HIKOJIbHUKAM MBIIILJICHHUS,

MOHSTH CYTh MOBBILICHUIO

pelieHus 3a1a4 SPYAULIUU.

SKOHOMHYECKOTO [TpoBenenue

Xapakrtepa, s TIEKIUH,

YCIIEIIHOTO KoH(epeHIuii Ha

peleHus 3aJaHHYIO

OTJEIBHBIX TEMaTHUKY, CO3/IaHUE



https://m.edsoo.ru/

3amanuii BIIP,
OI'D5u EID.

HAy4YHBIX
COOOIIECTB HIIN
KIyOOB,
opraHu3anus
KkypcoB.IIpo0nemHo-
[IeJIOCTHAS.
N3yyenune
0OIIIECTBEHHBIX
IICHHOCTEH,
pa3BHUTHE YMEHUS
aHAIM3UPOBATH
MH(pOpPMALHIO.
[IpoBenenue Gecen,
JMCKYCCUI Ha
aKTyaJIbHBIC TEMBI.

Hroro 10

Pazpnen 2. ****
JlanHbIil pa3nen Urposas.
IIOMOTaeT [TpoBenenue
oOyyaromumcs CH’KETHO-POJIEBBIX
HOJITOTOBUTHCS U WIN JEJIOBBIX UTD,
3aKpeNUTh 3HAHUS | UIP-IYTELIECTBUM.

2.1 ONEeMEHTHI IPAKTUUECKON T€OMETPUN 11 CYPEY Hosnasarerias https://m.edsoo.ru

reoMeTpuH, 3aHsATus,
HOCPEJICTBOM crocoOCTByOLIHNE
peLeHus pacuIMpeHuto
HPaKTUKO- KpYrosopa,
OPUEHTHUPOBAHHBIX | PA3BUTHIO

3a7ad.

JJOTHYCCKOT'O U



https://m.edsoo.ru/

AHAJIUTHYECKOTO
MBIIUICHHUS,
MTOBBIIICHHIO
APYIUIUH.
IIpoBeneHue
JICKITUH,
KOH(pepeHuii Ha
3aJIaHHYIO
TEMAaTHKY, CO3aHIE
HAy4YHBIX
COOOIIIECTB U
KIIyOOB,
opraHuzarus
KYPCOB.
[TpobaemHo-
IIeJIOCTHAS.
N3yuenne
00I1eCTBEHHBIX
IIEHHOCTEMH,
pa3BUTHE YMECHHS
aHaJM3UPOBATH
uHpopMaIuio.
[IpoBeneHue Gecen,
JUCKYCCUI Ha
aKTyaJIbHbIE TEMBI.

HToro 11
Pasznen 3. HazBanue
Permienue 3aga4 o Hrposas.
3.1 Paznble 3aaun o popmynam 13 A P https://m.edsoo.ru
dbopmynam u3 [IpoBenenue



https://m.edsoo.ru/

OTKPBITOrO OaHKa
3anaq OI'D
TI03BOJISICT
o0yJaronuMces
MOHSTh, KaK
Ha3HAYCHUE CAMHX
dopmyu,
A3y4aEMBIX B
MaTEeMaTHUuKE U
T€OMETPHUH, TaK U
CYTh PEILICHUS
3a1a4 1o

dbopmymnam.

CIOXETHO-POJICBBIX
WM JISTIOBBIX UTD,
UTP-IIyTEIIECTBUM.
ITo3naBarenbHasl.
3aHaTud,
CIOCOOCTBYIOIINE
pacIIupeHUIO
Kpyrosopa,
Pa3BHUTHIO
JIOTHYECKOTO H
AHAJTUTUYCCKOTO
MBIIIJIEHHUSI,
MTOBBIIIIEHHIO
SPY/IUIIHH.
[IpoBenenue
JICKITUH,
KOH(EpeHINI Ha
3aJIaHHYIO
TEMAaTHKY, CO3/IaHHE
Hay4HBIX
COOOILIECTB WA
KIyOOB,
opraHuzaus
KYpCOB.
[Tpo6aemHo-
LIEJIOCTHAS.
N3yyenune
00IIIeCTBEHHBIX
LICHHOCTEH,
pa3BUTHE YMEHUS




aHAJIU3UPOBATH
UH(OPMAILIHIO.
[IpoBenenue Oecen,
JIMCKYCCUM HA
AKTyaJbHBIC TEMBL.

Hroro 13
OBLIEE KOJIMYECTBO YACOB 110 34
INPOI'PAMME
7 KIIACC
Kosn4yecTBo 4acos JJIeKTPOHHbIE
Ne /m Tema ypoka Konrpoasnsie | IlpakTnyeckue tupposble
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
BBoanoe 3ansarue
Pemenue npocTednmnx 3KOHOMUYECKUX 3a1a4
Pemenue npocrelmmnx 3KOHOMUYECKUX 3aa4 1
[TonsATHA: IPOLIEHT, IPONIOPLUS, AKLUS, KPEIUT, 1
KaIluTaj, BBITOJHOE IIPEUIOKEHHUE
[IpakTuky™m perieHus 3aiaHnui 1
SKOHOMMUYECKOT0 XapaKTepa 4epe3 MponopLuun
[IpakTukyM penieHus 3a1aHui 1 1
SKOHOMMUYECKOT'0 XapaKTepa 4epe3 MpornopLuun
[IpakTuky™m perieHus 3aiaHnui 1 1




KOHOMHYECKOTO XapaKTepa 4epe3 IMPOHOPIIH

8 [IpakTuky™m perieHus: CTaTUCTUYECKUX 3a]1a4
9 [IpakTuky™M perieHus CTaTUCTUYECKUX 3a]1a4
10 [TousiTHE 0OBEMa TEOMETPUUYECKOTO Telia
11 [IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4U Ha
HaxoXJIeHue 0obeMa
12 [IpakTuKO-OpUEHTUPOBAHHBIC 33/1a4U Ha
HaxoXJIeHue 0obeMa
13 [IpakTuxkym perieHus 3aAa4 M0 HAX0XKIACHUIO
00beMa OBITOBBIX COOPYKEHUH
14 [Ipocreitmme reomerprueckue 3agaun KNMM
ors
[Ipocreitmme reomerpuueckue 3agaun KNMM
15
oros
[Ipocreitmme reomerpudeckue 3agaun KNMM
16
oro
17 [IpocTeiimme reoMmeTpruIecKUe 3a1a491 B OBITY
18 [IpocTeiimme reoMmeTpruIecKUe 3a1a491 B OBITY
19 CucreMaru3anus 3HaHUU 110 pa3zieny
«DIIeMEHTHI MPAKTUUECKOM T€OMETPHUM»
20 3aueTHOE 3aHATHE 0 pa3eny « IIeMEHThI
MIPAKTUYECKON T€OMETPUM»
21 [TonsiTHE B3aMMO3aBUCUMOCTH BEIHYNH
22 JIuneliHas 3aBUCUMOCTD
23 IIpakTuKyM peleHus JIMHEWHBIX YPaBHEHUN
24 [Tonsitue «popmynay. Berancnenue mo

¢bopmyie (pemenue 3aaa4q OI'9)




IIpakTukyM pemeHus 3a1aHui BBIYUCIECHUE 110

25 1
dbopmynam

26 [IpakTuky™m pemeHus 3aaHUI BEIYUCIECHUE 110 1
bopmynam

97 [IpakTukyMm pemeHus 3aaHUi BBIYMCICHHE 110 1
dbopmynam

28 CucremaTtu3zanus 3HaHUU 10 pa3zaeny «Pa3Hbie 1
3a/1a4u 110 GOPMYIIam»

29 Pemenne paznuyHbIX MaTEMaTHUECKUX 33134 1

30 Pemenue pa3muIHBIX MaTeMaTHYICCKHUX 337124

31 Pemenne ObITOBBIX 3a71a4 MaTEMaTHYECKOTO 1
COJIepKaHUs

39 Pemenne ObITOBBIX 3a71a4 MaTEMaTHYECKOTO 1
COJZIEpIKAHUS

33 3adeTHoe 3aHsATHE 10 pa3neny «Pa3Hble 3aqaun 1
o hopmyam»

34 OO6o0maroiee 3aHATHE TIO KypCy 1
«MaremaTn4eckas rpaMOTHOCTB)

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34







MHHHCTEPCTBO MPOCBEIEHHUS] POCCHIHCKOH ®EJIEPALIAN
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo nH(pOpPMATHKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, a Taxxe (enepanbHOU paboueit mporpaMMbl BOCIIUTAHHUS.

[IporpaMmMa mo wuHpoOpMaTHKEe HAET MPEACTABICHUE O IIeNAX, OOIIel
cTpaTernd OOy4YeHHs, BOCIHMTAaHUS U Pa3BUTHUS OOYYAIOUIUXCS CpPEICTBAMHU
uHbOpMaTUKU Ha 0a30BOM YPOBHE, YCTAHABIMBAET O0Os3aTENbHOE MPEIMETHOE
coJiep>KaHue, MPEAyCMAaTPUBAET €ro CTPYKTYPUPOBAHUE TIO pa3jiesiaM U TeMaM.

[TporpamMma 1o nHpOpMaATHKE ONpPEAEIIIeT KOIUUECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKU y4eOHOro Marepuaia JiJisl KaxJaoro roja u3y4eHusi, B TOM YHCIIe
JUISL COZIEPXKATENbHOIO HANOJHEHUS Pa3HOrO0 BHUJA KOHTPOJIA (MPOMEXYTOUHOU
aTTeCTallH oOyuaromuxcs, BCEPOCCUMCKUX IIPOBEPOYHBIX pabor,
roCy/1apCTBEHHOM UTOIOBOM aTTECTALlUN).

[TporpaMmMa 10 wuHQOpPMATUKE SBISETCS OCHOBOW Ui COCTaBJICHHUSA
aBTOPCKUX YUEOHBIX MPOTPaMM, TEMATUUECKOTO TUIAHUPOBAHUS KYypCa YUUTEIIEM.

[ensmMu wu3ydeHuss UHGOPMATUKA HA YpPOBHE OCHOBHOTO OOLIEro
00pa30BaHUsI ABJIAIOTCS:

(GopMUpOBaHHE OCHOB MHMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHSA HAayKd HH(POPMATUKH, JOCTHIKEHUSIM HAYYHO-TEXHUYECKOIO
nporpecca U OOLIECTBEHHON MPaKTUKH, 3a CUYET pPAa3BUTHS MPEICTABICHUN 00
uH(pOpMAIMU KaK O Ba)KHEHIIEM CTPATErHMYeCKOM pEecypce pa3BUTHSL JMYHOCTH,
rocynapcTBa, oOLIeCTBa, MMOHUMAHUS POJIM HH(OPMALMOHHBIX MPOILECCOB,
UH(POPMALIMOHHBIX PECYPCOB M HH(MOPMALMOHHBIX TEXHOJOTMM B YCIOBHSX
unppoBoil TpaHchopmauu MHOTUX cep )KU3HU COBPEMEHHOTO OOIIECTBA;

oOecrieyeHue YCJIOBUH, CIOCOOCTBYIOIIMX PAa3BUTHIO aAITOPUTMHYECKOTO
MBILUIEHUSI KaK HEOOXOJUMOTro YCJIOBUS MpO(hecCHOHANBbHON NeATeNbHOCTH B
COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE, MPEANOIaralouiero CrHocoOOHOCTb
oOyuarolerocsi pa3OuBaTh CIOXKHBIE 33Jauyd Ha OoJiee MPOCThIe MOA33a/]auH,
CpaBHUBATh HOBBIE 33/1aUM C 3aJa4aMM, pEHIEHHBIMH paHEe, ONPEAEIIATh 1Iard s
JOCTHKEHUSI pe3yJIbTaTa U Tak JaJiee;

dbopMHupoBaHUEe U PaA3BUTHE KOMIICTCHIIUA OOyYaromuxcsi B 001acTu
UCIIOJIb30BaHUsl MHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH, B TOM YHUCIIE
3HaHWM, YMEHUW W HABBIKOB paboThl Cc HHOpMaueil, MporpaMMHpPOBAHUSA,
KOMMYHHUKAIIUM B COBPEMEHHBIX LHU(POBBIX Cpelax B YCIOBUAX OOECHEYEHHS
nH(pOopMaIIMOHHOM 0€30MaCHOCTH JTUYHOCTH 00Y4aroIerocs;

BOCIUTAHUE OTBETCTBEHHOTO M M30MPATEIHbHOTO OTHOUIEHHS K MH(OpMaLUu
C y4€TOM MPABOBBIX M 3TUYECKUX ACIIEKTOB €€ paclpOCTPAaHEHHUs, CTPEMJICHUS K
MPOJOJDKEHUIO 00pa3oBaHusi B 00JlacTU  MH(OPMAIMOHHBIX TEXHOJOTHH U



CO3UJIAaTENbHON JIEATEIBHOCTH C IPUMEHEHHEM CPEACTB HH(OPMALMOHHBIX
TEXHOJIOTUH.

HNHupopmaTrka B OCHOBHOM 00111eM 00pa30BaHUU OTPAKAET:

CYUIHOCTh HMH(OpPMATHKM KaK HAYyYHOM JUCUUIUIMHBI, HW3y4arolien
3aKOHOMEPHOCTH MPOTEKAaHUSI U BO3MOKHOCTH aBTOMAaTHU3allMd HHPOPMAITHOHHBIX
IPOLIECCOB B Pa3IMYHbIX CUCTEMAX;

OCHOBHBIE ~ 00JIaCTM  NpUMEHEHUs  UHPOPMATUKU, TPEKIE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTUH, YIIPABIIEHUE U COLUAIBHYIO Chepy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep HMHPOPMATHKH H  HUH(DOPMALMOHHOU
NEeSATEIbHOCTH.

N3yuenne uHGPOpMAaTUKM  OKa3blBa€T CYUIECTBEHHOE  BJIMSHUE  Ha
(GopMUpOBaHHE MHUPOBO33PEHUSI OOYYaAIOLIErocs, €ro >KU3HEHHYIO MO3UIUIO,
3aKJaJbIBA€T  OCHOBBI  MOHMMAHHUS  NPUHIUIOB  (QPYHKIMOHHPOBAHUS U
MCITIOJIb30BaHUsI MH()OPMAIIMOHHBIX TEXHOJIIOTUN KaK HEOOXOJUMOT0 MHCTPYMEHTA
IPAKTUYECKU JII0OOOM JIeATEeIbHOCTH W OJHOrO U3 Hauboyiee 3HAUYUMBIX
TEXHOJIOTUYECKUX  JOCTWKEHHHA  COBPEMEHHOM  muBWwIM3auuu.  MHorue
IpeIMETHbIE 3HAHUS U CIIOCOOBI JIEATEIbHOCTH, OCBOEHHBIE 00YJarOIIUMHUCS MPU
U3y4eHUU UH(OPMATHKU, HAXOJAT MPUMEHEHUE KaK B paMKax o0pa30BaTEIbHOTO
mpolecca MpU HM3YYEHUM JAPYTHX MPEAMETHBIX oO0JacTed, Tak U B HHBIX
KU3HEHHBIX CUTYallUsIX, CTAHOBSITCS 3HAYUMBIMHU JJii (OPMHUPOBAHUS KadyeCTB
JUYHOCTH, TO €CTh OpPUEHTHPOBaHbl Ha (OPMUPOBAHHE METANPEIMETHBIX U
JUYHOCTHBIX PE3YJHTATOB O0YUYEHUS.

OcHoBHBbIE 331aun yueOHoro npenmera «Mupopmatrka» — chopmupoBars y
oOyyJarommxcsi:

NOHMMAaHUE MPHUHIMIIOB YCTPOMCTBA M (PYHKIIMOHUPOBAHHSA OOBEKTOB
U(GPOBOrO OKPYXKEHUS, NPEACTaBICHUS 00 UCTOPUM M TEHACHLUSAX PAa3BUTHUS
uH(pOpMaTHKU neproia tu(poBoil TpaHchopmManuy COBPEMEHHOTO OOIECTBA;

3HAHMS, YMEHUSI U HAaBBIKM I'PAMOTHOM MOCTAHOBKM 33/1a4, BOSHUKAIOIIHUX B
IPAKTUYECKON IESATeIbHOCTH, JUIsl UX PEIICHUs C MOMOIIbI0 HHPOPMAIIMOHHBIX
TEXHOJOTHM, YMEHHUS M HaBBIKM (HOPMATU30BAHHOTO OIKCAHUS TOCTABJICHHBIX
3aj1ay;

0a3oBble 3HaHUS 00 HMHGOPMAIMOHHOM MOJCIMPOBAHUHU, B TOM YHUCIE O
MaTEeMaTUYeCKOM MOJICIIUPOBAHUY;

3HAHME OCHOBHBIX AJTOPUTMUYECKHX CTPYKTYp U YMEHHE NPUMEHATH 3TH
3HAHMS JJI MOCTPOEHUS AJITOPUTMOB PEIIEHUS 3a4ad [0 UX MaTeMaTHYE€CKUM
MOJEIISAM;

YMEHUSI U HaBBIKM COCTABJEHHUS MPOCTHIX NPOrpaMM IO MOCTPOECHHOMY
QITOPUTMY Ha OJTHOM U3 A3BIKOB MPOrPaMMHPOBAHUS BICOKOTO YPOBHS;



YyMEHUST M HaBbIKU HS(PQGEKTUBHOTO HCIOJb30BAHUS OCHOBHBIX THIIOB
NPUKIAJAHBIX MporpaMM (IIPHIIOKEHHI) 00111ero Ha3HAYeHUsI U UH(DOPMAITMOHHBIX
CUCTEM ISl PEIICHUsI ¢ UX MOMOIIbIO MPAKTUYECKUX 3aj/lay, BlaJieHue 0a30BbIMU
HOpMaMH WH(OPMAITMOHHOW OJTHKA H TIpaBa, OCHOBAMU HWH(POPMAIIMOHHOMN
0e30ITacCHOCTH;

YMEHUE TPaMOTHO HHTEPIPETUPOBATH PE3YJIbTaThl PEIICHUS MPAKTUYECKUX
3a/lad C TMOMOIIbI0 HH(POPMAIMOHHBIX TEXHOJOTUM, MPUMEHSTh MOJyYEHHbIE
PE3yNbTATHl B IPAKTUYECKON ACATEIHHOCTH.

[lenn m 3amaum m3ydeHUsT WHPOPMATHKH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUS OMNPEACISIIOT CTPYKTYPY OCHOBHOTO COJEP)KaHHS y4eOHOTO
IpeIMETa B BUJIE CIASAYIOMMX YETHIPEX TEMAaTUUECKUX Pa3JICIIOB:

udpoBasi rpaMOTHOCTb;

TEOPETHUECKIE OCHOBBI HHPOPMATHKH;

QITOPUTMBI ¥ TIPOTPAMMHPOBAHNUE;

UH(OPMAIMOHHBIE TEXHOJIOTHH.

Ha u3ydenune nnpopmatuku Ha 6a30BOM ypoBHe oTBojauTcs 102 yaca: B 7
kiacce — 34 yaca (1 gac B Hexnento), B 8 kinacce — 34 yaca (1 gac B Henento), B 9
kimacce — 34 gaca (1 Jac B Hezelno).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

udpoBasi rpaMOTHOCTD

KomnbroTep — yHuBepcajibHOe YCTPOHCTBO 00pad0TKH JaHHBIX

KoMmbroTep — yHHUBEpPCaIbHOE BBIYHMCIUTEIBHOE YCTPOMCTBO, padoTarouiee
no nporpamMmme. TUIBI KOMIIBIOTEPOB: MEPCOHAIBHBIE KOMITBIOTEPHI, BCTPOCHHBIE
KOMITBIOTEPHI, CYIIEPKOMITbIOTEPbI. MOOMIbHBIE YCTPOUCTBA.

OcCHOBHBIE KOMIIOHEHTBl KOMIIBIOTEpAa W HMX Ha3HauyeHue. lIpoueccop.
OnepatuBHass W JOJTOBPEMEHHAs TMaMsATh. YCTPOMCTBA BBOJAA W BBIBOJA.
CeHcopHBIIA BBOJ, AAaTYUKH MOOWJIBHBIX YCTPOMCTB, CPEICTBa OMOMETPHUYECKOM
ayTeHTU(PUKAIINH.

Hctopuss pa3BUTUS KOMIIBIOTEPOB M  IPOrPaMMHOTO  00OecredeHHs.
[Toxonenuss kKOMIBIOTEPOB. COBpPEMEHHBIE TEHICHUMU Pa3BUTHSI KOMIIBIOTEPOB.
CynepKkoMIbIOTEPHI.

[TapamnenbHble BHIYMCICHHUS.

[Tepconanbubiii komnbioTep. [Iporeccop U ero XxapakTepUCTUKH (TaKTOBas
4acToTa, pa3pagHocTh). OmepaTuBHas mnaMATh. JlonroBpeMeHHass MaMsITh.
VYcerpolictBa BBosa U BbhIBOJa. OOBEM XpaHMMBIX JaHHBIX (ONEpaTUBHAs MaMsTh
KOMITBIOTEPA, KECTKUM U TBEPJIOTENbHBIA JUCK, MOCTOSIHHAS NaMATh cMapT(OHA)
Y CKOPOCTb JOCTYTA JJIsl PA3JIMYHBIX BUJIOB HOCUTEIIEH.

TexHrka 6€30MaCHOCTH U MpaBuiia padOThl HA KOMITBIOTEPE.

IIporpamMMbI U JaHHBIE

[IporpammHoe oOecnedeHne kommbiotepa. IlpukiaaHoe mporpammHoOe
obecrieyeHue. CucremHoe MIPOTPaMMHOE obecrnieyeHue. Cucremsbl
nporpammupoBanus. IIpaBoBas oxpaHa mporpamMm M JaHHBIX. becruiatHeie u
yCIIOBHO-OecTuiaTHbIe mporpamMmbl. CBOOOHOE MpOrpaMMHOE 0OecTIeUeHHE.

@aitnpl w1 manku (karamoru). [IpuHIMIBI MOCTpOEHUS (PailIOBBIX CHCTEM.
[Tonnoe ums Qaitna (nmanku). Ilyte x ¢aiiny (nmanke). Pabora c ¢aitnamu u
KaTaJloraMl CpEJCTBAMU ONEPALMOHHON CHUCTEMBI: CO3/IaHHE, KOIHUPOBAHUE,
nepeMelieHne, IepeuMeHOBaHNE U yaieHne GailyioB U manok (KaTajuaoros). THUIIBI
daiinos. CoiictBa (aitioB. XapakTepHble pa3Mepbl (aillioB pa3IMYHBIX THIIOB
(cTpaHuLla TEKCTa, IEKTPOHHAsI KHMra, ororpadus, 3anuch NECHU, BUIICOKIIUII,
MOJIHOMETpaXHbIA (uUiIbM). ApXuBalus AaHHbIX. VICHOAb30BaHHE MPOTPaAMM-
apxuBaropoB. DaitnoBeiii Menekep. [louck (aiinoB cpeacTBamu OnepalMOHHON
CUCTEMBI.

KoMmbroTepHble BUPYCHI M IpYrue€ BPEILOHOCHBIE Mporpammel. IIporpammer
JUIS1 3AIIUTHI OT BUPYCOB.

KomnbrorepHsie ceTu



OO0beaunenne kKoMibioTepoB B ceTh. Cerb MHTepHer. Beb-cTpanuia, BeO-
caiit. CtpykTtypa aapecoB BeO-pecypcoB. bpayzep. IlouckoBsie cuctemsl. [Touck
uHoOpMaIMU TIO0 KIIOYEBBIM CJIIOBaM H MO U300paxkeHuto. JloCTOBEpHOCTh
uHbopMaIuu, noxydeHHon u3 Muarepuera.

CoBpeMeHHbIE CEPBUCH UHTEPHET-KOMMYHUKAITUH.

CereBoli ATHKET, 0a30Bble HOPMBI MH(MOPMAIMOHHOM STUKH W TpaBa MpH
pabote B Unutepuere. CtpaTeruu 0e3omnacHoro noseaeHus: B Uurepuere.

Teopernueckne 0CHOBLI HHPOPMATHKHI

HNudpopmanus u vHPOPMALMOHHBbIE MPOLECCHI

HNudopmarnius — 04HO U3 OCHOBHBIX OHATUN COBPEMEHHOM HAYKH.

Nudopmarnus kak cBeAeHUs, TPeIHA3HAYCHHBIC JIJIST BOCIIPUSTUS YETIOBEKOM,
u  wuHpopManMs KAk JIaHHbIE, KOTOpPbIE MOTYT OBITh  00pabOTaHbI
aBTOMATU3UPOBAHHOU CHCTEMOM.

JIMCKpETHOCTh TaHHBIX. BO3MOXXHOCTh ONMKCaHUsl HENPEPBIBHBIX OOBEKTOB U
MIPOIIECCOB C IMTOMOIUIBIO TUCKPETHBIX JTAHHBIX.

NudopmarnmonHsie MpPOIECChl — TMPOLECCHI, CBS3aHHBIE C XpaHEHHUEM,
npeoOpa3oBaHUEM U Mepeaadeii TaHHBIX.

IIpeacraBienue nunopmanuu

CumBon. AndaButr. MomHocts andaButra. Pa3zHooOpa3ue S3bIKOB WU
andaButoB. EcrecTBeHHBIC U (hOpMaNIbHBIE S3bIKH. AJI(AaBUT TEKCTOB HAa PYCCKOM
s3pike.  JIBowunbiit  andaButr. KoandecTBO BCEBO3MOXKHBIX CIIOB  (KOJOBBIX
KOMOUMHaIui) (UKCUPOBAHHOW JUIMHBI B JBOUYHOM andasute. [Ipeobpa3zoBanue
mo0oro andaBuTta K IBOMYHOMY. KONMMYECTBO paziMuHbBIX CJIOB (DUKCUPOBAHHOU
JUTUHBI B aidaBUTE ONpeIeIEHHON MOUTHOCTH.

KoaupoBanue cuMBOJIOB OJHOTO angaBUTa C MOMOIILI0 KOJOBBIX CJIOB B
npyrom andaBuTe, KoJI0Bas TabIHIIA, TEKOIUPOBAHKE.

JBonunbiii koa. IlperncraBieHne AaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B
JIBOUYHOM aji(haBuTe.

Nudopmarmonueiii  00EM JaHHBIX. buUT — MHHUMaIbHas €IMHMIA
KoJaudecTBa UWHGOpPMAIMU — JABOWYHBIA  paspsna. Eauaunsl  u3mepeHus
nHpopMarmoHHOro 00bEMa HaHHBIX. buT, 6aiT, KNI06aMT, MeTabaiT, ruradamnT.

CxopocTh nepenaun JaHHbIX. ENMHUIBI CKOPOCTH MEpeIaun TaHHbIX.

KomupoBanne TtexkcToB. PaBHOMEpHBIM KOA. HepaBHOMEpHBI  KOZ.
Komuposka ASCIl. BocbmubOutabie xoaupoBku. [loHATHE 0 KOAMPOBKAX
UNICODE. [lexkomupoBaHue COOOIIEHUN € HMCIOJb30BAaHUEM PABHOMEPHOTO H
HepaBHOMEpPHOro kojia. Mudopmaimonusiit 00bEM TEKCTA.

Hckaxenue nuadpopmaiyu rnpu nepeaaye.

OO6miee mpenacraBiaeHue o0 HUPPOBOM MPEACTABICHUU ayJIUOBU3YalIbHBIX WU
JPYTUX HEMPEPHIBHBIX JIAHHBIX.



KonupoBanne 1Beta. llBeroBrie m™omenu. Mogens RGB. I'myOuna
kogupoBanus. [lanurpa.

PactpoBoe u BekTOpHOE mpeacTaBieHue uzoOpaxeHuil. [Iukcens. OueHka
UH(GOPMAIMOHHOTO 00BEMA rpaPUUeCcKUX JaHHBIX AJI1 PACTPOBOTO N300paXKECHHUS.

Koauposanue 3Byka. Paspsanocts u yactora 3anucu. KonnuecTBo kKaHaioB
3aIKCH.

OneHka KOJMYECTBEHHBIX MMapaMEeTPOB, CBSI3aHHBIX C MPEJCTaBICHUEM H
XpaHEHUEM 3BYKOBBIX (haiiioB.

HNupopManuoOHHBIE TEXHOJIOTHH

TexcToBbIE TOKYMEHTBI

TekcToBbIE JOKYMEHThI M WX CTPYKTYpPHBIE JJIEMEHTHI (CTpaHwMIla, ab3arl,
CTpPOKa, CJIOBO, CUMBOJI).

TexcToBBIH TPOIECCOP — WMHCTPYMEHT CO3/aHus, pPEJAKTUPOBAHUA U
dbopmatupoBanusi TekctoB. I[IpaBuna Habopa Tekcrta. PemakTupoBaHue TekcTa.
CpoiictBa cuMmBojioB. [lpudrt. Tumsl mpudToB (pyOieHble, C 3aceuykamw,
MoHompuHHbIe). [lomyxupHoe U KypcuBHOe HauepTtanue. CBoiCTBa a03alleB:
rpaHullbl, a03allHbI OTCTYI, UHTEPBaJ, BbIpaBHUBaHUE. [lapaMeTphl CTpaHUIIBI.
CrunieBoe opMaTUpOBaHUE.

CtpykrypupoBanue HMHGPOpPMAIMM C TMOMOIIBI0 CIHCKOB U  TaOIuII.
MHuoroypoBHeBbIe criUcKH. [[oO6aBieHre TabIuI] B TEKCTOBBIE IOKYMEHTHI.

BceraBka n3o0paxeHuil B TEKCTOBbIE TOKyMEHThI. OOTeKkaHuEe M300pakeHHI
TEKCTOM. BKIIFOUeHHE B TEKCTOBBIH TOKYMEHT auarpamm, (GpopMyl, HyMeparuu
CTpaHUIl, KOJIOHTUTYJIOB, CCBUIOK U IPYTUX SJIEMEHTOB.

[IpoBepka npaBonucanus. PacctaHoBKa epeHOCcoB. 1'010COBOM BBOJ TEKCTA.
Ontuueckoe pacrio3HaBaHHe TeKcTa. KommbroTepHbIil nepeBoa. Mcnonbs3oBaHue
cepBucoB MuTepHeTa 1yist 06paboTKU TEKCTa.

Komnbrorepuas rpadpuka

3HaKOMCTBO C TIpaUUecKUMU peAaKkTopaMH. PacTpoBble PHCYHKH.
Hcnonb3oBanue rpaguueckux MPUMUTHBOB.

Omneparuu pelakTHPOBaHUS rpaduIeCKUX 0OBEKTOB, B TOM YHCIIEC IIU(PPOBHIX
dbortorpaduii: m3MeHeHHe pasMepa, oOpe3Kka, IOBOPOT, OTpakKeHHWe, padora ¢
oOnactamu (BBIIEICHUE, KOMHPOBAaHWE, 3allMBKa IIBETOM), KOPPEKIHS I[BETa,
SPKOCTH U KOHTPACTHOCTH.

BekropHnas rpaduka. Co3maHwe BEKTOPHBIX PUCYHKOB BCTPOCHHBIMH
CpeICTBaMH TEKCTOBOTO TPOIECCOpa WM JAPYTUX Tporpamm (TIPUIIOKESHHM ).
JloOaBiieHHE BEKTOPHBIX PUCYHKOB B JJOKYMEHTHI.

MyJabTHMeIUITHBbIE IPe3eHTAIIUH

[ToaroroBka MyJbTUMEIUUHBIX Mpe3eHTanuil. Cnaiin. [lobaBineHnue Ha ciaia
TeKCTa 1 n3o00pakeHuil. PaboTta ¢ HECKOIBKUMU CIaiiTaMH.



JloGaBrienne Ha  cinaiil  ayauMOBU3YaJbHBIX  JIaHHBIX.  AHUMaIus.
['unepcehLkmy.

8 KVIACC

Teopernueckne 0CHOBLI HHPOPMATHKHI

CucremMbl CHUCTIEHUS

Hemosunmnonuble W  TMO3WIMOHHBIE CUCTEMBI  CUHCICHUSA. AldaBur.
OcnoBanue. Pa3zsépuytas popma 3anucu uucna. [lepeBog B AECATUUHYIO CUCTEMY
YHUCEJl, 3alMCAHHBIX B IPYTUX CUCTEMAX CUHUCIICHHUS.

Pumckas cucrema cuucieHusl.

JIBonuHas cucrtema cuncieHud. llepeBoa uenbix yucen B npexaenax ot 0 go
1024 B nBOMYHYIO CHUCTEMY CUMClEHUs. BocbMepuuyHas cucTEMa CUHCICHUS.
[lepeBo uKcen U3 BOCBMEPUYHON CUCTEMBI B JBOMYHYIO U IECATUYHYIO CUCTEMBI
u obpatno. IllectHaamarepuunas cucrema cuucieHus. [lepeBox uucen wu3
IIECTHA/IIIATEPUYHON CHUCTEMBI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECITUUHYIO
CUCTEMBI U 0OPATHO.

ApudmMerrueckue onepanuu B JBOMYHON CUCTEME CUUCIICHHUS.

DJIeMEeHThl MATEeMATHYEeCKOM JIOTUKH

Jlormueckue BbICKa3biBaHUs. Jlornueckne 3HAYEHUS  BBICKA3bIBAHUM.
DJIeMEHTapHblE M COCTABHBIE BBbICKAa3bIBaHMs. JIOTMYECKHE OIEpaluu: «H»
(KOHBIOHKIIMS, JIOTMUYECKOE YMHOXKEHHE), «WIn» (AUIBIOHKIMS, JOTHYECKOE
CIIOXKEHUE), «He» (Jloruueckoe orpuiianue). [IpuopureT moruyeckux orneparui.
OnpeneneHne HCTUHHOCTU COCTABHOTO BBICKA3bIBaHUS, €CJIM U3BECTHHI 3HAUEHUS
UCTUHHOCTH BXOJSIIMX B HETO DSJIEMEHTapHBIX BbICKa3biBaHWil. Jlorudeckue
BbIpakeHus. [lpaBuiia 3amucu JIOrMYeCcKUX BbIpaxkeHUW. IlocTpoenuwe TabmuIl
MCTUHHOCTH JIOTUYECKUX BBIPAXKEHUM.

Jlornueckue 3€MeHThl. 3HAKOMCTBO C JIOTHYECKUMH OCHOBAaMHU KOMIIBIOTEPA.

AJITOPUTMBI M IPOTPAMMMPOBAHHE

HcnosHuTE M U AJITOPUTMBI. AJITOPUTMHUYECKHE KOHCTPYKIIUU

[lonarue anroputma. McmomHuTeNd ajiropuTMOB. AJNTOPUTM Kak IUIaH
YIPaBJICHUS UCIIOJTHUTEJIEM.

CpoiictBa anroputma. CrocoObl 3amucy anropuTMa (CIOBECHBIN, B BUJC
0JIOK-CXEMBI, TIpoTpaMma).

AunroputmMudeckue KOHCTpyKIuU. KoHCTpykiusa «cienoBanue». JIMHEUHBIN
anroput™.  OrpaHM4eHHOCTh  JIMHEHWHBIX  QJTOPUTMOB:  HEBO3MOKHOCTh
MPEAYCMOTPETh 3aBUCHUMOCTh IOCIEA0BATEILHOCTH BBIMOJHIEMBIX JEHCTBUI OT
HCXOJIHBIX JAHHBIX.



KoHcTpyKlusi «BETBIIEHUE»: IMOJIHAs U HemnosiHasg (opMbl. BrinonHeHue u
HEBBINOJIHEHUE YCIIOBUSL (MCTUHHOCTh M JIOXKHOCTh BbICKa3biBaHus). IIpocTsie u
COCTaBHBIE YCIIOBHSI.

KoHCTpyKIMsl «ITOBTOPEHUS»: LUKIBI C 3aJaHHBIM YHCIOM IOBTOPEHHM, C
YCIIOBHEM BBIIIOJIHEHUS, C IEPEMEHHON LUKJIA.

Pa3zpaboTka 111 (OopManbHOrO HCHOJHUTENS aJrOpPUTMA, MPUBOIAILIETO K
TpeOyeMOMy pe3ysbTaTy IpU KOHKPETHBIX MCXOJHBIX JaHHbIX. Pa3paboTka
HECJIOKHBIX QJITOPUTMOB C HCIOJIB30BAHUEM IIMKJIOB W BETBICHHHA s
ynpaBieHus: (HOpMaTbHBIMU HCIIOTHUTEISIMU, TakuMu Kak Pobot, Uepemaiika,
YepréxHuk. BbplodHEHWE aIrOpUTMOB BpPYYHYHO M Ha  KOMIIBIOTEpE.
CuHTakcu4eckue 1 Jjoruyeckue omuoOku. OTKasbl.

S3bIk NpOrpaMMHUpPOBAHUA

SA3pik nporpammupoBanus (Python, C++, Ilackans, Java, C#, llIxonbHBIN
AnroputmMudeckuid A3bIK).

Cucrema mnpOrpaMMHUpPOBAHMS: PENAKTOP TEKCTa IPOrpaMM, TPAaHCIATOD,
OTJIAYHK.

[lepemenHas: tvm, ums, 3Ha4eHHE. Llesble, BEMIECTBEHHBIE U CHMBOJIBHBIE
NIEpEMEHHBIE.

Omnepatop mnpucBauBaHus. ApU(METUYECKHE BBIPAKEHUA U MOPSIOK HUX
BbIYMCIIeHHs. Onepanuu ¢ LEIbIMA YUCIIAMM: LIEJIOYHCIEHHOE JIEJIEHUE, OCTAaTOK
OT JCJICHMS.

BerBnenns. CocTaBHbBIE YCJIOBHS (3alUCh JIOTMYECKUX BBIPAXKEHUN Ha
U3y4aeMOM SI3bIKE MporpammupoBanus). HaxoxaeHrne MUHUMyMa U MakCUMyMa
U3 JABYX, TPEX U 4YEThIpEX uuncen. PelieHne KBagpaTHOrO ypaBHEHHS, UMEIOIIETO
BEILECTBEHHBIEC KOPHHU.

JuanoroBass oOTJIaJKa NPOrpaMM: IOIIATOBOE BBINOJHEHHE, POCMOTP
3HAYEHUN BEJIMYMH, OTIaJ0YHBIA BHIBOJ, BEIOOP TOYKH OCTaHOBA.

[ukn c¢ ycinoBuem. Anroput™ EBKiMIa sl HaX0XKAEHHUS HAWOOJBIIETO
o01iero AenuTeNs IBYX HaTypajbHBIX uMcel. PazOueHue 3amucu HaTypajbHOTO
yucia B MO3UIMOHHONM CHCTEME C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha
OTJICIIbHBIC I PHI.

[{ukn ¢ nmepeMeHHOW. AJTOPUTMBI MPOBEPKU JAECIUMOCTH OIHOTO ILIEJNOTrO
YHCJia Ha JPYroe, IpOBEpKH HATYPalIbHOTO YKCIIa Ha MPOCTOTY.

OOpaboTka CUMBOJBHBIX JaHHBIX. CHMBOJIbHBIE (CTPOKOBBIE) MEPEMEHHBIE.
[TocumBonbHast o0paboTka cTpok. [lomcdyér vacToThl TOSIBIEHHS CHUMBOJIa B
cTpoke. Bctpoennbie pyHKIMU U151 00pabOTKU CTPOK.

AHaJIU3 aJIrOpuTMOB



OnpeneneHne BO3MOXKHBIX PE3yJIbTATOB padOTHl afOpUTMa MpU JaHHOM
MHO>KECTBE BXOJIHBIX JIaHHBIX, OIpPEIENIEHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,
MPUBOSIINX K JAHHOMY PE3yJbTaTy.

9 KIIACC

Hu¢poBasi rpaMOTHOCTH

I'nodanbHas ceth UHTEpHET U cTpaTerun 0€30MacHOro NMoOBeAeHUs B Hel

['mo6anbhas cets Uutepuer. IP-aapeca y3noB. CereBoe XpaHeHUE HaHHBIX.
MeTobl UHIUBUIYAIBHOTO U KOJUIEKTUBHOTO pa3MEIIeHUs] HOBOM MH(OpMaIuu B
WNutepuere. bonbliue naHHble (MHTEpPHET-JAHHBIE, B YaCTHOCTH JIaHHbIC
COITMAJIBHBIX CETeH).

[Tonsitue 00 mHGOPMAIMOHHON 0€30MaCHOCTU. YTPO3bl HUHPOPMAIMOHHOM
Oe3omacHoCTH TIpH paboTe B riI00aIbHOM CETH M METOAbl MPOTUBOACHCTBUS UM.
[IpaBuna Oe3omacHoi ayTeHTHU(UKAIMK. 3alluTa JHWYHOM HHPOpMALUU B
Nutepnere. be3onacubie crpareruu noseacHus B UutepHere. [IpenynpexneHue
BOBJICUCHUSI B JICCTPYKTHUBHBICE M KpPUMHHAJIbHBIE (DOPMBI CETEBOW aKTMBHOCTHU
(xnOepOyIUTUHT, PUIHHT U APYTHe (POPMBI).

PaGora B nHpOPMAIHOHHOM MPOCTPAHCTBE

Buapl nestensHocTu B UHTEpHETE, HHTEPHET-CEPBUCHI: KOMMYHUKAITMOHHBIC
CepBUCHI (MOYTOBasl CIy>k0a, BHIEO-KOH(EPEHU-CBA3b U JIPYTUE), CIPaBOYHbIE
CIIY>KObI (KapThl, pacluUCaHusi W JAPYyrue), TMOUCKOBBIC CIYKObI, CITy>KObI
OOHOBJICHUS TPOTPAMMHOTO oOOecredeHus: u Japyrue ciyxObl. CepBUCHI
rocyAapcTBeHHBIX yciyr. O0maunbie XpaHWIuIIa JaHHbIX. CpecTBa COBMECTHOM
pa3pabOTKH JOKYMEHTOB (oHJaiiH-oduckl). [IporpamMHoe obecrieueHne Kak BeO-
CEpBHC: OHJIATHOBBIE TEKCTOBBIE M I'paUuecKUe pedakTopbl, Cpeabl pa3pabOTKH
POTrPaMM.

Teopernueckne 0CHOBbI HHGOPMATHKH

MoaenupoBaHue KaKk MeTO MO3HAHUS

Mopens. 3amauu, pemaeMbie ¢ TOMOIIbIO MoaeaupoBanus. Kinaccudukammm
Mozened.  MarepuanbHble  (HaTypHble) UM MHGOPMAIMOHHBIE  MOJEIIU.
HenpepeiBHBIE M auckpeTHble Moaenu. Mmwuraumonnsie moxaenu. HWrpossie
mozaenu. OTreHKa aJeKBaTHOCTH MOJETU MOJICTUPYEMOMY OOBEKTYy U IIEJsIM
MOJICJIUPOBAHUSI.

Tabnuunsie Moaenu. Tabnuia Kak mpeACTaBICHUE OTHOIICHUS.

ba3pl nmanHbix. OTOOp B TabnMile CTPOK, YIOBJIETBOPSIONIMX 3aJaHHOMY
YCIIOBHIO.

I'pad. Bepmmna, pebpo, mytb. OpHUEHTUPOBAHHBICE W HEOPUCHTUPOBAHHBIC
rpadel. [nuHa (Bec) peOpa. BecoBas matpuma rpada. JnuHa nyt Mexay
BepumimHamu rpada. [louck ontumanbHoro mytud B rpade. HauanbHas BepiivHa



(MCTOYHMK) U KOHEUHas BepIInHa (CTOK) B OpUEHTUPOBAHHOM rpade. Beruncienue
KOJIMYECTBA IyTEH B HAIIPABJICHHOM allMKINYECKOM rpade.

HepeBo. Kopenb, Bepmmna (y3en), JucT, pebpo (myra) nepea. Bricota
nepesa. Ilognepeso. [lpumeps! ucnons3zoBanus aepeBbeB. [lepebop BapuaHTOB ¢
MOMOILBIO JIEPEBA.

[lonsiTue MaTeMaTU4YeCKOM MoJenu. 3ajayu, peniaemMble € OMOIIBIO
MaTEeMaTUYECKOro (KOMIBIOTEPHOI0) MoaenupoBanusi. OTIinuue MaTeMaTUYECKON
MOJIEIM OT HATYpHOM MOJETM M OT CJIOBECHOro (JIMTEpAaTypHOTO) OIMHUCAHUS
0O0BEKTA.

Otarnbl KOMIIBIOTEPHOIO MOJEIMPOBAHUA: IMOCTAHOBKA 3aJa4M, IMOCTPOCHUE
MaTeMaTU4YeCKON MOJIeTH, MpOorpaMMHas peain3alius, TECTUpOBaHUE, MPOBEICHUE
KOMIIBIOTEPHOT'O SKCIIEPUMEHTA, aHAIU3 €r0 Pe3yJIbTaATOB, YTOYHEHHUE MO/IEIIH.

AJITOPUTMBI U MPOrPaAMMHPOBaHHUE

Pa3pa0orka aJiropuTMoB M IPOrpaMm

Pazbuenue 3amaun Ha moazagaun. CoCTaBlI€HHE AJTOPUTMOB U MPOTPAMM C
UCIIOJIb30BAHUEM BETBJICHUM, IMKIOB M BCIIOMOTATEIbHBIX QJITOPUTMOB JIJIsi
yIOpaBJICHUS UCTIONHHUTENIeM PoOOT wiu ApyrMMH HCIIOTHUTENSAMH, TaKUMH Kak
Yepemnamika, YepTEXHUK U IPYTUMHU.

Tabnuunbie BenuuuHbl (MaccuBbl). OqHOMEpHBIE MaccuBbl. COCTaBICHUE U
OTJIaJIKa TIPOTPaMM, PEATU3YIOIIHNX TUIIOBBIE AJITOPUTMBI 0OPaOOTKH OJTHOMEPHBIX
YHCIOBBIX MaCCHBOB, Ha OJHOM M3 S3bIKOB MporpammupoBanus (Python, C++,
[Tackainb, Java, C#, I1IkoapHBIN ANMTOPUTMUYECKHHA SI3BIK): 3aM0JHEHNE YHCIIOBOTO
MaccuBa CIy4allHBIMH YHMCJIAMH, B COOTBETCTBUU C (HOPMYJION MM MyTEM BBOJA
YHUCes, HAaXOXKJIEHUE CYMMbl 3JIEMEHTOB MAacCHBa, JIMHEWHBIA MOMCK 3aJlaHHOTO
3HAQYEHUSI B MacCUBE, NOJACYET DBJIEMEHTOB MAacCUBa, YAOBJIETBOPSIOIINX
3aJIaHHOMY YCJIOBHIO, HaXOXIECHUE MHUHUMAIBHOTO (MaKCHMAaJIbHOTO) DJIEMEHTA
MaccuBa. COpTUPOBKA MacCHUBA.

OOpaboTKa MOTOKA JIaHHBIX: BBIYMCIECHUE KOJWYECTBA, CYMMBI, CPEIHETO
apu(PMETUIECKOTO, MHUHHUMAJIBHOTO ¥ MAaKCHMAJbHOTO 3HAYECHHS DJIEMEHTOB
MOCJIEA0BATEILHOCTH, YJIOBJIETBOPSIOLIUX 33JTAHHOMY YCJIOBHIO.

Yupasienue

VYnpasnenue. Curnan. ObpartHas cBa3b. [lonyueHrne curHajioB ot HudpoBbIX
JATYUKOB (KacaHWsi, pAcCTOSHUSA, CBeTa, 3Byka U Jpyroro). Ilpumepsi
WCIIOJIb30BAHUSI ~ MPUHIMNIA OOpaTHOM CBSI3M B CHUCTeMax  yIpaBJiCHUS
TEXHUYECKUMU YCTPOWCTBAMH C TIOMOIIBIO JAaTYUKOB, B TOM UHCIE B
pOOOTOTEXHUKE.

[IpuMepbl poOOTU3UPOBAHHBIX CUCTEM (CHCTEMa YMPABJICHUS JBUKEHHUEM B
TPAaHCIOPTHOM CHUCTEME, CBApOYHAasl JIMHUS aBTO3aBOJd, ABTOMATHU3MPOBAHHOE



yIpaBJIEHUE OTOIUIEHUEM JJIOMa, aBTOHOMHAsI CUCTEMA YIPaBJIEHUs TPAHCIOPTHBIM
CPEICTBOM U APYTUE CUCTEMBI).

NudopManuoHHbIE TEXHOJIOTHH

JIEKTPOHHBbIE TA0JIMIbI

[ToHsiTue 00 3neKTPOHHBIX TabiMLax. TUIBI JAHHBIX B TYEMKaAX 3JIEKTPOHHOM
Tabnuipl. PenaktupoBanue u ¢opmarupoBanue tabnui. BceTpoeHHble QyHKIMM
JUIs TIOMCKAa MaKCHUMyMa, MUHHMMYyMa, CYMMbl U CpPEIHEr0 apu(pMETHUYECKOrO.
CopTHpoBKa JaHHBIX B BBIICICHHOM Juana3zoHe. IlocTpoenume auarpamm
(rucrorpamMma, Kpyrosas AuarpaMma, TouyedyHas jamarpamma). BeiOop Tuna
JMarpaMMal.

[TpeoOpa3zoBanue Gopmyn npu KonupoBaHuM. OTHOCUTENbHAs, a0COMIOTHAS
Y CMELIaHHas aApecarysl.

VYCHOBHBIE BBIYMCIEHHS B AJIEKTPOHHBIX TaOmunax. CyMMHpOBaHHE H
noACYET 3HAUYCHUWH, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. O0paboTka OOJBIIMX
HAaOOPOB JaHHBIX. YHCIEHHOE MOJIEIMPOBAHUE B 3JIEKTPOHHBIX TAOIUIIAX.

NupopmanuoHHbIE TEXHOJIOTHHM B COBPEMEHHOM 001IeCTBE

PoJib MHPOPMAIIMOHHBIX TEXHOJOTUHN B Pa3BUTHUH SKOHOMUKH MUPA, CTPaHBbI,
pernoHa. OTKpbITbIE 00pa30BaTENbHBIE PECYPCHI.

[Ipodeccun, csa3anHbie ¢ MHPOPMATUKON U MHPOPMALIMOHHBIMU TEXHOJIOTHSIMHU:
BeO-AM3aiiHep, TMPOTPAMMHUCT, pPa3pabOTYMK  MOOWJIBHBIX  MPHUIIOKEHUH,
TECTUPOBLIUK, AapPXUTEKTOP MPOrPaMMHOTO OOECHeueHus, CIEeUUaInucT Io
aHaJIM3y TaHHbBIX, CHCTEMHBIN aIMUHUCTPATOP.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
NHPOPMATHUKE HA YPOBHE OCHOBHOTI'O OBHLIEI'O
OBPA30BAHUA

N3yyenue uHGOpMATUKKM HaA YPOBHE OCHOBHOTO o0OIero oOpa3oBaHUs
HaIpaBJICHO Ha JOCTUKEHUE O00YYalOlMMUCS JIMYHOCTHBIX, METANPEIMETHBIX U
PEIMETHBIX PE3yIbTaTOB OCBOCHUS COJIEPKaHUs yueOHOro MpeIMeTa.
JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yJbTaThl HMMEIOT HANpPABICHHOCTh HA pEIICHHE 3aJad
BOCIIUTAHUs, Pa3BUTHS U COLMAIU3AIMK OOYYAIONIMXCS CPEICTBAMH y4eOHOTO
IpeIMeTa.

B pesynbrate wu3ydeHuss MHPOPMATHKM HA YPOBHE OCHOBHOIO OOUIETrO
oOpaszoBaHus y oOyvatromierocs OyayT copMHUpOBaHBI CIAEAYIOUIME JTUYHOCTHBIC
pe3yJIbTaThl B YAaCTH:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

LIEHHOCTHOE OTHOILIEHHUE K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HAcCJIeJIMI0, TIOHUMAaHUE 3HAYCHUS MHPOPMATUKH KaK HAYKH B JKU3HU
COBPEMEHHOI'0 O0OIlEeCTBa, BJIAJEHUE JOCTOBEPHOW HMH(MOpPMALUENd O MEeperoBbIX
MUPOBBIX U OTEYECTBEHHBIX JIOCTHKEHHUSIX B 00JIacTU HMHPOPMATHKU U
WH(OPMAITMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX O
unppoBoil TpaHCchoOpMaIUK COBPEMEHHOTO OOIIECTBA;

2) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OpUEHTalMs Ha MOpaJbHbIE [IEHHOCTH U HOPMBI B CUTYallUsIX HPABCTBEHHOIO
BbIOOPA, TOTOBHOCTH OLIEHWBATh CBOE MOBEJCHUE U MOCTYNKH, a TaK)Ke MMOBEACHUE
Y MOCTYIKU APYTUX JIIOAEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMUS MOCHEACTBUM TIOCTYNKOB, AKTHUBHOE HENPUATHE aCOIMAIbHBIX
MOCTYIIKOB, B TOM umciie B IHTepHeTe;

3) rpaskaIaHCKOro BOCIIUTAHUS:

MPEACTABICHUE O COLUMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHWH B KOJUIGKTUBE, B TOM YHCIE B COIMAJIbHBIX COOOIIECTBAX,
COOJIIOJIEHNE TpaBWJI OE30MAaCHOCTH, B TOM YHCIE HAaBBIKOB 0€30MacHOro
MOBEJICHUSI B MHTEPHET-CPEJe, TOTOBHOCTh K Pa3sHOOOpPa3HOW COBMECTHOM
JESATEeILHOCTH TIPU BBITIOJIHEHUHM YYE€OHBIX, TMO3HABATENBHBIX 3a7a4, CO3aHUU
y4EOHBIX TPOEKTOB, CTPEMJICHHE K B3aMMOINOHMMAHHUIO W B3aWMOIIOMOIIM B
npoliecce 3ToM y4eOHON J1eaTeIbHOCTH, TOTOBHOCTh OIIEHUBATh CBOE TOBEACHHUE U
MOCTYIKM CBOMX TOBApHUINEH C MO3UIMH HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIIECTBUN MOCTYIKOB;

4) neHHOCTel HAYYHOI'O IO3HAHMSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUECKHUX MpPEACTaBICHU 00 mH(pOopMaluu,
MH(OPMAIMOHHBIX nporeccax u UH(OPMAIMOHHBIX TEXHOJIOTUSX,



COOTBETCTBYIOILIUX COBPEMEHHOMY YpPOBHIO Pa3BUTUSI HAYKHM U OOLIECTBEHHOM
MPAKTUKHU U COCTABJISAIONIUX 0a30BYI0 OCHOBY JIJIsl IOHMMAHUSI CYLITHOCTH HAy4YHOUH
KapTUHBI MUPA;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CamM0o00pa30BaHUIO, OCO3HAHHOMY BBHIOOPY HANpPaBICHHOCTH H
YpOBHSI 00y4Y€HUS B JlajbHEHIIIEM;

OBJIaJICHUE OCHOBHBIMH HAaBBIKAMH HCCIIEOBATEIbCKON JIEATENbHOCTH,
YCTAaHOBKAa HA OCMBICJIEHUE OIbITa, HAOIIOJEHUH, MOCTYNKOB U CTPEMIICHHE
COBEpIICHCTBOBATh MMYTH JOCTHKCHHS WHANBUAYAIBHOTO M KOJUJICKTUBHOTO
0JIaronoayyus;

c(OpMUPOBAHHOCTh MH(POPMAIIMOHHON KyJIbTYpbl, B TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOM paboThl ¢ Y4YEOHBIMH TEKCTaMM, CIPAaBOYHOM JIHUTEpaTypoH,
pa3HoOOpa3HBIMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJOTHH, a TaKKe YMEHUs
CaMOCTOATENLHO ONPEIENATh €M CBOEr0 OOyYEHHUsI, CTABUTh U (OPMYIUPOBATH
JUisl ceOsl HOBBIE 33/auu B yu€0e W I03HABATEIbHOW NEATENbHOCTH, pa3BUBATh
MOTHBBI U HIHTEPECHI CBOEH MMO3HABATEIBHOM 1€ATEIbHOCTH;

5) dopmupoBaHus KYJIbTYPHbI 310POBbS:

OCO3HAHWE IIEHHOCTU JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pOBbIO, YCTAaHOBKA Ha 3JI0pOBBIM 00pa3 JKW3HU, B TOM YHCIE U 3a CYET
OCBOEHHUS U COOMOJeHUsT TpeOoBaHMI O€30MacHON JKCIUlyaTallud CpEACTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) Tpy10BOI0 BOCIIMTAHMS:

WHTEpEC K MPAKTUYECKOMY u3yudeHHuro mnpodeccuit u Tpyaa B cdepax
npodeccuoHaNTbHON NEATEIIbHOCTH, CBSI3aHHBIX c MH(}OpMaATUKOH,
POrpaMMUPOBAHHEM W HH(POPMAIIMOHHBIMU TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX HAyKH MHPOPMATUKU M HAYyYHO-TEXHUYECKOTO MTPOrpecca;

OCO3HAaHHBI BBHIOOP W TOCTPOCHHWE HMHAWBHIYATbHON  TPacKTOPUHU
oOpa3oBaHMsI W >KM3HEHHBIX IIJJAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX
WHTEPECOB U MOTPEOHOCTEN;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTel ux
pelieHrs, B TOM 4YHCIE€ C YYETOM BO3MOXXHOCTEH WH(POPMAIMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTU;

8) ananranuu o0y4arouerocsi K M3MeHsIIOIUMCS YCJIOBUSAM COLUATbHOM
U IPUPOJIHOM Cpelbl:

OCBOCHHME OOYYalOUIMMHUCS COLMAIIBHOTO OIbITa, OCHOBHBIX COILIMAJIbHBIX
poJiel, COOTBETCTBYIOIIMX BEAYLIEH NEATebHOCTH BO3pacTa, HOPM U TMPABHI
OOIIECTBEHHOTO MOBEAEHUs, ((OPM COLIMATILHOM KU3HU B IPYIIAX U COOOLIECTBAX,
B TOM YHCJIE CYIIECTBYIOIIUX B BUPTYAJIbHOM MPOCTPAHCTBE.



METAINIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yJabTaTbl OCBOCHMS MPOTpamMMbl MO HUHGOPMAaTUKE
OTpaXalOT  OBJIAJICHHE  YHHMBEPCAJIIbHBIMU  YYEOHbIMH  JEHCTBUAMH  —
II03HABATEJIbHBIMA, KOMMYHUKATUBHBIMHU, PErYJIATUBHBIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA

ba3oBble jornueckue AecTBUs:

YMEHUE ONpEeNeNsATh TMOHSATUS, CO37aBaTh OO0OOIIEHUS, YCTaHABIMBATh
aHaJIOTUM, KJIacCU(UUIUPOBATh, CAMOCTOATENILHO BBIOMPATh OCHOBAaHUA W
KpUTEpUH [JIs1 KJIacCU(UKAIMK, yCTaHABIUBATh MPUYUHHO-CIIEACTBEHHBIC CBS3H,
CTPOUTH JIOTMYECKUE PACCYXIEHUS, JeiaTh YyMO3aKIIOYeHUs (MHIYKTUBHBIC,
J€AYKTUBHBIEC U 110 aHAJIOTUH) U BBIBO/IBI;

yMEHHUE CO03/1aBaTh, MPUMEHSATh U MPEoOpPa3oBBIBATH 3HAKK WU CHUMBOJIBI,
MOJICNIA U CXEMBI JUIsI pEIICHUs] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

CaMOCTOATENILHO BBIOMpATh COCOO pelieHus] y4eOHOW 3a1ayu (CpaBHUBATH
HECKOJIbKO BapUaHTOB pEIICHUS, BbIOMpATh HaubOoJiee MOAXOIAIIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

dbopMynIUpoBaTh BOMPOCH, (DUKCUPYIOIIUE pa3pblB MEXKAY pealbHbBIM U
JKeJaTeIbHBIM COCTOSTHUEM CUTYaIluu, 00bEKTa, U CAMOCTOSATEIILHO YCTaHABIUBATh
HMCKOMO€ U JIaHHOE;

OIICHMBATh HA MTPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXHOE JajbHEUIIee pa3BUTHE MPOIECCOB, COOBITUN U
WX TIOCJIC/ICTBUSI B aHAJIOTUYHBIX WUJIM CXOJHBIX CUTYyallUsAX, a TaKKE BBIJIBUTATh
MPEANOJI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Pabora c nunopmanueii:

BBISIBIIATH JeUIUT WHOOPMAIUHU, aHHBIX, HEOOXOJMMBIX HJisi PEIICHUS
MOCTABJICHHOM 3aJa4H;

MPUMEHSTh PA3JUYHBIE METOJbl, MHCTPYMEHTHI M 3aIllpOChl MPU TOUCKE U
otOope WH(pOpMAIMKU WIM JAHHBIX W3 HWCTOYHUKOB C Y4YETOM TIPEIJIOKEHHOMN
y4eOHOM 3a71a4M U 3aJaHHBIX KPUTEPHEB,;

BBHIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
WH(pOpMAIINIO PA3IMUHBIX BUOB U (DOPM MIPEACTABICHHUS;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHOpMAIIMU U WUIIOCTPUPOBATh pPEIIaeMble 3aJa4ll HECIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 nX KOMOMHAITUSIMU;

OLICHMBATh HAJEKHOCTh HHMOpPMALMU TO KPUTEPHUSIM, MPEII0OKEHHBIM
y4uTesneM Uik chopMyITUPOBAHHBIM CAMOCTOSTENBHO;



3¢ (HEeKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH UH(OPMAIIHIO.

KoMMyHMKAaTHBHbIE YHHBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMU JAPYIHMX YYaCTHUKOB JHAIIOra,
OOHapy>KUBaTh Pa3IMuUE U CXOJCTBO MO3UIIUI;

MyOJIMYHO TIPEACTABIATh PE3YIbTAThl BHIMOJHEHHOTO OMbITA (SKCIIEPUMEHTA,
UCCIIEIOBaHUSI, POEKTA);

CaMOCTOSATENILHO BBIOMPAaTh (OpMaT BBICTYIUIGHHS C Y4ETOM  3amad
MPE3EHTAllMM U OCOOCHHOCTEW ayJAUTOPUU M B COOTBETCTBUU C HUM COCTABIISTH
YCTHBIE U MMMCbMEHHBIE TEKCTHI C UCTIOJIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas 1eITEJILHOCTD (COTPYIHUYECTBO):

MOHMMATh M HMCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW U UHIAUBUIYTHHOU
paboThl TPU pEHIEHUH KOHKPETHOM MpOOJEeMbl, B TOM 4YHCJIE MpPU CO3/IaHUU
UH(OPMAITMOHHOTO MPOIYKTA;

MPUHUMATh 11€JIb COBMECTHOM MH(GOPMAIIMOHHON NEATEeILHOCTH MO cOopy,
oOpaboTke, mepenade, Qopmanuzanuu HWHPOPMAIIUU, KOJUIEKTUBHO CTPOUTH
JEUCTBUS MO €€ JNOCTHXKEHUIO: PaclpeieisiTh POJI, JOTOBApUBATHCA, 00CYXKIATh
MPOILIECC U PE3YJIbTAT COBMECTHOM PabOTHI;

BBHITIOJIHATh CBOIO 4YacTh PaboThl ¢ uMHOpMaiued win HUHPOPMAIMOHHBIM
MPOJYKTOM, JOCTHTasi Ka4eCTBEHHOTO pe3yjbTaTa MO CBOEMY HANpaBJICHUIO U
KOOPAUHUPYSI CBOU JACHUCTBUS C APYTUMU YJI€HAMU KOMaH/IbI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B 001U HHPOPMAITMOHHBIN TPOIYKT 11O
KpUTEPUSIM, CaMOCTOSITENILHO chopMyITUPOBAHHBIM y4aCTHUKAMHU
B3aUMOICUCTBUS;

CpaBHUBATh pE3yJbTaThl C HUCXOJHOW 3ajaueid W BKJIaJ KaXKJIOro YJieHa
KOMaH/Abl B JIOCTHXKEHHME PE3yJIbTaTOB, pa3AeyisiTh cpepy OTBETCTBEHHOCTH U
MPOSIBIIATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA NIEpe] TPYIIION.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS

Camoopranusanus:

BBISIBIIATh B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsIX TPOOJIEeMBbI, TpeOyroIue
pEIICHMS;

OPHUEHTHUPOBAThCS B PA3NMMYHBIX TOAXOJaX K TPUHATHIO PEIICHHM
(MHAMBUAYATIBLHOC MPUHATHE PEIICHUH, IPUHATHE PEIICHUHA B TPYIIIE);

CaMOCTOSTEIILHO COCTaBJIATh aJTOPUTM pEIICHUS 3adadd (WM €r0 4acTh),
BBIOMPATH CIIOCOO pernieHus: y4eOHOU 3a7aun ¢ YYETOM UMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpPOBATh TMpeJjiaraéMble BapUAHTHI
pELIEHN;



COCTaBJISATh IUIAH JEUCTBUN (TJIaH peaau3alid HaMEUEHHOro ajropuTMa
pelieHust), KOpPeKTUPOBaTh MPEAJIOKEHHBIA alTOPUTM C YYETOM TOIYUCHUS
HOBBIX 3HaHHM 00 M3y4yaeMOM OOBEKTE;

Jenath BBIOOP B YCIOBUAX MPOTUBOPEYMBOW wWHPOpManmuu # OpaTh
OTBETCTBEHHOCTb 3a PEILICHHUE.

CaMokOHTpOJb (peduiexcus):

BJIQJIETh CIIOCO0AMU CAaMOKOHTPOJISI, CAMOMOTHUBAIIUU U PeDIICKCUU;

JlaBaTh OLICHKY CUTYallUH U MpeJiaraTh MjiaH €€ U3MEHEHHUS;

YUYUTHIBATh KOHTEKCT U MPEIBUIECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh
NpU pEIICHUH Y4yeOHOM 3ajaud, aJanTUpPOBAaTh pEHICHWE K MEHSIOMMUMCS
00CTOSATEIECTBAM;

OOBSCHATh  TNPUYMHBI  JOCTHOKCHHUS  (HEJOCTHIKEHHUS)  PE3yIbTaToB
MH(POPMAITMOHHON JeATeNbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B MIPOU3OLIEIICH CUTYyaIUU;

BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIIHMXCS CUTYyaIlui, yCTAaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJHU U YCIOBUSM.

IMOUMOHAJIbHBIA HHTEJJIEKT:

CTaBUTh CeOS1 HA MECTO JPYroro 4eJoBeKa, TOHUMATh MOTHUBBI U1 HAMEPEHUS
JIPYTroro.

Ilpunsitue cedst M APyrux:

OCO3HABaTh HEBO3MOXHOCTb KOHTPOJUPOBATH BCE BOKPYT JaXKE B YCIOBUSIX
OTKPBITOTO JA0CTyMA K JI0ObIM 00bEMaM UH(POPMALIUH.

INPEAMETHBIE PE3YJIBTATDBI

K konmy oOydenuss B 7 kjacce y oOydaromierocs OyayT cQOpMUPOBAHBI
CJIEYIOIIE YMEHHUS:

MOSICHSITh Ha npumMepax CMBICIT MOHATUI «uHpOpMaIUD,
«uH(OPMALIMOHHBIA  mpolecc», «oOpaboTka  HUHPOpMAIUU»,  «XPaHCHHUE
uHpOpMaIUN, «repeaada HHPOPMaITUN;

KOJIUPOBAaTh W JICKOJAMPOBATH COOOIIEHUS TI0 3aJlaHHBIM IIpaBUJIaM,
JIEMOHCTPUPOBATH TOHUMAHUE OCHOBHBIX MPUHITUIIOB KOAUPOBAaHUS WH(POpMAIIUU
pa3IMyHON MPUPOJIbI (TEKCTOBOMU, TpapruecKoid, ayamo);

CpaBHMBATh JJIMHBI COOOIICHWI, 3aMUCaHHBIX B Pa3IUYHBIX andaBUTaXx,
OTEPUPOBATh EIWHUIIAMH HM3MEPEHUs WH(POPMAIMOHHOTO O00BEMAa U CKOPOCTH
nepeaaun JaHHbIX;

OIICHMBATh W CPAaBHUBATH pa3Mepbl TEKCTOBBIX, T'PAPUUYECKUX, 3BYKOBBIX
(baiioB u BUaACO(aANIIOB,;



NPUBOAUTH TPUMEPHl COBPEMEHHBIX YCTPOMCTB XpaHEHUSI M Mepeaadyu
uH(pOpMaIUK, CPaBHUBATH UX KOJIMYECTBEHHBIE XapaKTEPUCTUKH;

BBIICJISITh OCHOBHBIE 3Talbl B UCTOPUM W TMOHMMATh TEHACHIIMU Pa3BUTHUS
KOMIBIOTEPOB U IPOrPaMMHOTO 0OeCTIeUeHUS;

MOJTy4aTh U UCTIOIB30BaTh MH(GOPMAIIMIO O XapaKTEPUCTUKAX MEPCOHATBHOTO
KOMITBIOTEPA M €r0 OCHOBHBIX 3JIeMEHTax (MpoIeccop, OMepaTUBHAS MaMSTh,
JOJITOBPEMEHHas aMsiTh, yCTPOICTBA BBOJa-BbIBO/IA);

COOTHOCUTBH XapaKTEPUCTUKH KOMIIbIOTEpA C 3aJjauaMH, PEIIACMBIMU C €0
IOMOIIBIO;

OPUEHTUPOBATBCA B HUEPAPXUUYECKON CTPYKType (aillioBO CUCTEMBI
(3amuceIBaTh mojHOEe WMA (haiina (katayiora), myTh K ¢ainy (karajory) o
UMEIOLIEMYCsl ONMCAaHMIO (alIoBOM CTPYKTYpbhl HEKOTOPOTO HH(POPMAIMOHHOTO
HOCHUTETIS);

pabotath C (ailloBOM CHUCTEMOM TMEpPCOHATBLHOIO KOMIIBIOTEpA C
UCIOJIb30BaHUEM Tpauueckoro nHTepdeiica, a MIMEHHO: CO3/1aBaTh, KOMUPOBATh,
nepeMeniarh, NePeuMEHOBBIBATh, YJAIsATh U apXWBUPOBATH (Pailibl U KaTajorwy,
UCITI0JIb30BaTh AHTUBUPYCHYIO MPOTPAMMY;

MPEJICTaBISITh PE3YIbTATHl CBOCH NIEATEIHHOCTH B BUAE CTPYKTYPHUPOBAHHBIX
WLTIOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUUHBIX TIPE3CHTALINN;

uckatb uH(opmanuio B lHTepHEeTe (B TOM 4HCIe, N0 KIIIOUEBBIM CIOBaM, 110
U300paKeHHI0), KPUTUUECKH OTHOCHUTHCS K HailIeHHON MH(popManuu, oco3HaBas
OMAacCHOCTh JUISI JUYHOCTH © OOIIeCTBAa PaclpoOCTPaHEHUS BPEAOHOCHOM
uHGOpPMAINH, B TOM YHCJIE SKCTPEMHUCTCKOTO U TEPPOPUCTHIECKOTO XapaKTepa,

MIOHUMATh CTPYKTYPY aJIpecOB BeO-peCypcoB;

UCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIU;

cobmonate TpeOoBaHUs O€30MacHON SKCIUTyaTallud TEXHUYECKUX CPENICTB
WHPOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH, COONIOAaTh CETEeBOM
ATUKET, 0a30Bble HOPMbI MH(DOPMAIMOHHOW OSTUKM M TpaBa Opu pabdoTe C
MPWIOKEHUSIMU Ha JOOBIX ycTpoicTBax U B MHTepHeTe, BHIOUpaTh Oe30macHbIe
CTpaTeruu MoBEACHUS B CETH;

OPUMEHSATh METOJAbl TNPO(DUIAKTUKHA HETATUBHOTO BIMSHHUS  CPEJICTB
WHPOPMAITMOHHBIX W KOMMYHUKAIIMOHHBIX  TEXHOJOTHH Ha  37I0pPOBBE
MOJIb30BATES.

K konuy oOyuenuss B 8 kiacce y oOyuaromerocss OyayT chopMupoBaHb
CIIEAYIOIINE YMEHUS:

NOSICHSATh ~ HAa  TpUMEpax  pasiuuus  MEXIy  TMO3WIUOHHBIMA U
HEMO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;



3anuchiBaTh WM cpaBHUBaTh Lenble yuciaa oT 0 mo 1024 B pa3ianuHbIX
MO3UIIMOHHBIX CHUCTEMaxX CyHuciaeHus (C OCHOBaHUAMH 2, 8, 16), BBHINOIHATH
apupMeTHIECKUE OTlepallii HaJl HUMU;

PacCKpbIBaTh CMBICH TOHSTHUH «BBICKA3bIBAHUEY, <JIOTHYECKAS OIMEpaLUsDy,
«JIOTUYECKOE BBIPAKEHUEY;

3allUChIBATh JIOTUYECKUE BBIPAKECHUS C MCIOJb30BAHUEM JIU3BIOHKIINH,
KOHBIOHKIIMM WU OTPUIIAHUSI, ONMPEACTATh MCTUHHOCTH JIOTUYECKHUX BBIPAKEHUM,
€CJIM M3BECTHBI 3HAYCHMS] UCTUHHOCTU BXOSIIUX B HEro MEPEMEHHBIX, CTPOUTH
TaOHIIBI UICTUHHOCTH JIJISl JIOTUIECKUX BBIPAKEHUMH;

PaCKpbIBaTh CMBICI MOHATUM «UCIOIHUTEIbY», «AJITOPUTMY, «IIPOrpamMMma,
MMOHKUMAs Pa3HUILy MEXIY YHOTpeOJeHUEM dTUX TEPMUHOB B OOBICHHON peyu U B
uH(pOpMaTHKE;

OMKUCHIBATh AJTOPUTM PEIICHMS 3aJladyd Pa3IMYHbIMU CIIOCOO0aMU, B TOM
YHCJIe B BUJIE OJOK-CXEMEI,

COCTaBJISITh, BBITIOJHATH BPYUHYIO U HA KOMIIBIOTEPE HECI0KHBIE AITOPUTMBbI
C HCHOJIb30BaHWEM BETBJICHWN W IMKIOB JJIs YIOPaBJICHUS MCIOIHUTEIISIMU,
takuMu Kak Pobot, Uepemnamika, UepTExXHUK;

UCIIOJIB30BaTh KOHCTAHTHI U TEPEMEHHBIC PA3TUYHBIX TUIOB (YHCIOBBIX,
JIOTUYECKUX, CUMBOJIbHBIX), & TAKXKE COJAEPKAIllMe UX BbIpaKEHHUs, UCIOJIb30BATh
ornepaTop MpUCBauBaHUSI;

HCIIOJIB30BaTh MPHU Pa3paObO0TKe MporpamMM JIOTHYSCKHE 3HAYCHHS, ONCpaluu
U BBIPAXEHUS C HUMU;

aHAJM3UPOBATh MPEJIOKEHHBIC AITOPUTMBI, B TOM YHCJIC ONPECIIATh, KaK1e
pe3yabTaThl BO3MOXKHBI MPU 3aJaHHOM MHOXECTBE UCXOJIHbIX 3HAYEHU;

co3laBaTh W  OTJaXHBaTh IPOrpaMMbl HA  OJHOM U3  SI3BIKOB
nporpammupoBanust  (Python, C++, [Ilackane, Java, C#, IlkosbHbIi
AnropuTMUYeCKUid S3BIK), peamu3yIollde HECIO0XKHbIE aJIrOPUTMbI 00pabOTKU
YHUCJIOBBIX JAaHHBIX C WCIIOJIL30BAHWEM IIMKJIOB M BETBJICHUH, B TOM YHCIE
peaU3yIOIINE MPOBEPKY ASTMMOCTH OJHOTO IIEJI0T0 YKCia Ha JIPyroe, MpoBEPKY
HATypaJbHOTO YKCIIa HA IPOCTOTY, BhIACICHUS IU(P U3 HATYPAIBHOTO YHUCIIA.

K koniy oOyuenuss B 9 kiacce y oOyuaromerocss OyayT chopMupoBaHbI
CJIEYIOIINE YMEHHUS:

pa30uBaTh 3alaydl Ha IOA33Jayd, COCTABIIATH, BBINOJHATH BPYYHYIO U Ha
KOMIIBIOTEpPE HECIIOKHBIE AJTOPUTMBI C HCIIOJNB30BAHUEM BETBIICHUH, ITUKIIOB H
BCIIOMOTATENbHBIX aJITOPUTMOB I YIPaBICHUS HWCIOJHUTEISMU, TaKUMU Kak
Po6oT, Uepenarnika, UepTExHUK;

COCTaBJISITh M OTJIAKMBATh MPOrPAMMBbI, PEANHU3YIONINE TUIIOBBIE AJITOPUTMBI
O0OpaOOTKM YHUCIOBBIX TOCJIEIOBATEIBHOCTEH WJIM OJHOMEPHBIX YHCIOBBIX
MacCHBOB (ITOMCK MaKCUMYMOB, MUHUMYMOB, CYMMBI WJIM KOJUYECTBA 3JI€MEHTOB



C 3a/JIaHHBIMH CBOMCTBaMH) Ha OJHOM W3 S3BIKOB mporpammmupoBanus (Python,
C++, [Tackans, Java, C#, [lIkoapHbIN ATTOpUTMHYECKUN SA3BIK);

PacKpbIBaTh CMBICH IOHATUHA «MOJEIbY, «MOJEIUPOBAHUE», ONPENECIATH
BUJIbI MOJIEJICH, OLICHWBATh AJEKBATHOCTh MOJICIH MOJACTUPYEMOMY OOBEKTY U
LEJISIM MOACTTUPOBAHUS;

UCIIOJIb30BaTh Tpadbl M IEpPEBbs Ui MOJAEIUPOBAHUS CHUCTEM CETEBOW U
UEPAPXUUYECKOM CTPYKTYpPBI, HAXOAUTh KpaTUyalllInii MyTh B rpade;

BBIOHpaTh CIIOCOO MPEACTaBICHHUS JAaHHBIX B COOTBETCTBHM C MOCTABICHHON
3ajadyeil  (Tabmmibl, CXeMbl, TpaduKH, [AUarpaMMbl) C HCIOJB30BaHUEM
COOTBETCTBYIOIIUX NMPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

UCIIOJIb30BaTh  JJIEKTPOHHBbIE TaOMUIBl JIsi  OOpaOOTKM, aHamu3a H
BU3yalM3al[MM YHUCJIOBBIX JAHHBIX, B TOM YMCIE C BBIJCJICHUEM JHala3oHa
TaOJHILIBI U YIIOPSAOYMBAHUEM (COPTHPOBKOI) €TI0 AIIEMEHTOB;

CO3/1aBaTh U MPUMEHSTH B JICKTPOHHBIX TAOIUIIAX POPMYIIBI 1711 PAcuETOB C
UCIIOJIb30BaHUEM BCTPOEHHBIX apudmerndyeckux (GyHKIUA (CyMMUpOBaHHE U
noJICYET 3HAUEHUH, OTBEYAIOIINX 33JaHHOMY YCIIOBUIO, CpeiHEee apu(pMETHIECKOE,
NOUCK  MaKCHUMaJbHOTO M  MHUHUMAQJIBHOTO  3HAu€Hus), aOCOIIOTHOMH,
OTHOCHTEIFHOM, CMEIIAHHOM aJIpecalnu;

UCTIONIb30BaTh JJIEKTPOHHBIE TAONMWIBI Ui YHCIEHHOTO MOJEIMPOBAHUS B
IPOCTHIX 337a4ax U3 pa3HbIX MPEIMETHBIX 00acTel;

UCIIOJIb30BaTh ~ COBPEMEHHbIE  MHTEPHET-CEPBUCHI (B TOM  YHCIE
KOMMYHHKAIIIOHHBIE ~CEpPBUCHI, OOJIaYHbIe XpaHWIHINA JaHHBIX, OHJAMH-
nporpamMmbl  (TEKCTOBBIE M TpaUUecKue pPeNaKTopbl, Cpeabl pa3paboTKH)) B
yueOHOW 1 TIOBCETHEBHOM NI TEIBHOCTH;

OPUBOJUTH TPUMEPBl HCIIOJIb30BAHUS TE€OMH(MOPMAIMOHHBIX CEPBHCOB,
CEpBUCOB TOCYJapCTBEHHBIX YCIYr, 0Opa3oBaTelbHBIX cepBUCOB HHTepHeTa B
yueOHOW 1 TIOBCETHEBHOM IS TEIBHOCTH;

UCTIONB30BaTh  pa3jMyYHble  CpPEACTBAa  3alUTBI  OT  BPEAOHOCHOTO
IPOrpaMMHOr0 OOecleyeHus, 3alluIlaTh MEPCOHAIBHYI0 HH(POPMAILUIO OT
HECaHKIIMOHUPOBAHHOI'O JOCTyMNa M €ro MOCIEACTBHM (pa3riialieHusi, MOIMEHBDI,
yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJOIMUECKUX M COLHMAJIBHO-
NICUXOJIOTHUECKUX  aCleKTOB  WCMOJbh30BaHUS ceth HTepHer  (cereBas
AHOHUMHOCTb, TU(POBOH CIIEI, Ay TEHTUYHOCTh CYOBEKTOB U PECYPCOB, OMTACHOCTh
BPEJIOHOCHOTO KOJ1a);

pacro3HaBaTh MOMBITKH U MPEIyNpPEeKIaTh BOBICUCHUE CE0S1 U OKPYKAIOIINX
B JCCTPYKTHBHBIC U KPUMHHAIBHBIE (DOPMBI CETEBOM aKTUBHOCTH (B TOM YHCIIE
K1OepOYJUTHHT, (DUILIMHT).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourposbnbie IIpakTuyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsl
Paszgea 1. llndpoBasi rpaMOTHOCTH
11 Komnerorep — yHuBeEpcaibHOE YCTPOWCTBO 2 bubnuorexa [JOK
' 00pabOTKHU TaHHBIX https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
1.2 IT 4
POTPAMME! Hf ZarHmie https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
13 Kowrbiotephie ceth 2 https://m.edsoo.ru/7f41646e
Hroro mo pazueny 8
Pa3nes 2. Teopernueckue 0CHOBbI HH(POPMATHKH
51 Nudopmanusa n napopMamoHHbIe 9 bubnnoreka [JOK
' TIPOLECCHI https://m.edsoo.ru/7f41646e
bu6mmoreka [IOK
2.2 IT
PEACTABICHHE HH(pOPMaLLH o https://m.edsoo.ru/7f41646e
Uroro no pazgeny 11
Pa3nen 3. Un¢opmMannoHHbIe TEXHOJIOTHHA
bu6mmorekxa [IOK
1 T 1
3 CHCTOBLIE AOKYMCHTH 6 https://m.edsoo.ru/7f41646e
bu6mmorexa [IOK
32 Kowmrotepras rpaguka 4 https://m.edsoo.ru/7f41646e
3.3 MynbTUMeINITHBIC TPE3CHTAIINH 3 1 bu6mmoreka [IOK



https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e

https://m.edsoo.ru/7f41646e

Hroro mo pazueny 13
PezepBHOe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://m.edsoo.ru/7f41646e

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Paszgea 1. Teopernueckue 0CHOBBI MH(POPMATHKH
bubnunoreka LIOK
11 CHCTEMBI CHHCICHHS 0 1 https://m.edso00.ru/7f418516
. bubnuorexa [JOK
1.2 DJIEeMEHThl MAaTEMATUYECKOU JIOTUKU 6 1 https://m.edsoo.ru/7fA18516
Htoro no pazneny 12
Pa3nen 2. ANropuT™Mbl 1 IPOrpaMMIpPOBaHUe
51 HcnonHuTeny U anropuTMsl. 10 1 bubmmnoreka HOK
' ANropUTMHUYECKNE KOHCTPYKIIMH https://m.edso00.ru/7f418516
bubmmoteka IIOK
22 #13bIK MPOTPAMMHPOBAHIS o https://m.edso00.ru/7f418516
bu6mmoteka IIOK
23 AHAIIH3 QITOPHTMOB 2 https://m.edso0o.ru/7f418516
Hroro no pazgeny 21
PeszepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoTshI
pecypchl
Paszgea 1. lndpoBasi rpaMOTHOCTD
11 I'mo6anpHas cetb IHTEpHET U cTpaTerun 3 bubnuotexa [JOK
' 0€30I1aCHOTO MTOBEICHUS B HE https://m.edsoo.ru/7f41a7d0
bubmuorexa [JOK
1.2 P
aboTa B HH(QOPMAIIMIOHHOM IIPOCTPAHCTBE 3 https://m.edsoo.ru/7f41a7do
Hroro mo pazueny 6
Pa3znea 2. TeopeTudeckue 0CHOBbI MH()OPMATUKH
bu6mmoreka [IOK
2.1 M 1
O/ICTIMPOBAHHE KA METOL TOSHAHKA 8 https://m.edsoo.ru/7f41a7d0
Hroro mo pazueny 8
Pa3nes 3. Anropur™Mbl M1 IpOrpaMMHpOBaHue
bu6mmorexa [IOK
3.1 Pa3pa0oTka anropuTMoB U IIpOrpamMmm 6 1 https://m.edsoo.ru/7f41a7d0
bu6mmorekxa [IOK
32 ¥mpaserine 2 https://m.edsoo.ru/7f41a7d0
Hroro 1o pasneny 8
Pa3nen 4. UngopManoHHbIe TEXHOJIOTHHT
bu6mmorexa [IOK
4.1 10
DIICKTPORHbIC Ta0HILb! https://m.edsoo.ru/7f41a7d0
4.2 HNudopmanroHHbIe TEXHOJIOTHH B 1 bubnuoreka [IOK



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

COBPEMEHHOM OOIIECTBE

https://m.edsoo.ru/7f41a7d0

Wroro no pazueny 11
PesepBHOE Bpems 1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 0
INHOYPOYHOE IINIAHUPOBAHUE
7 KIIACC
KoanuectBo yacos JJIeKTPOHHBIE
ara uupoBbIe
Ne n/mm Tema ypoka Konrtposbusie IIpakrnyeckue A op
Bcero u3yyeHusi o0Opa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Komnrerorep — yHuBEpcalbHOE 5.09.2025
BBIYHCIIMTEIEHOE YCTPOICTBO,
aboTaroliee 1o HyoTp amme 1 bubmmorexa [JOK
P o porp ' https://m.edso00.ru/8a1521d2
TexHuka 0€30MaCHOCTH | MTPaBHIIA
paboThl Ha KOMIIBIOTEPE
Hcropust ¥ COBpEMEHHBIE TEHICHIIUH L 12.09.2025 BbuGmuoreka [IOK
pa3BUTHUSA KOMIIBIOTEPOB https://m.edsoo.ru/8al523ee
[IporpammHoe obecrnieueHue 19.09.2025
KommboTepa. [IpaBoBast oxpana 1 bubmmorexa [OK
pa. P P https://m.edsoo.ru/8a152826
POrpaMM U JIaHHBIX
@aitnel 1 manku. OCHOBHEIE 1 26.09.2025 Bbubmmorexa [IOK
orepauuu ¢ (aiaaMu U nankaMmu https://m.edsoo.ru/8al52a74
ApxuBanus Jansex. Mcrnons3oBanue L 03.10.2025 bubimoreka [IOK

IpOrpaMM-apX1uBaTOPOB

https://m.edsoo.ru/8al52cfe



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/8a1521d2
https://m.edsoo.ru/8a1523ee
https://m.edsoo.ru/8a152826
https://m.edsoo.ru/8a152a74
https://m.edsoo.ru/8a152cfe

KoMrboTepHblie BUPYCHI U 17.10.2025 butGmmoreka [IOK
6
AHTUBUPYCHBIE IPOTPaMMBbI https://m.edso00.ru/8a152f74
. Komnbrorepusie cetu. ITonck 24.10.2025 bubmmoreka [IOK
uHpopmanuu B cetd MHTEpHET https://m.eds00.ru/8al153244
CepBHUCH MHTEPHET-KOMMYHUKAIIHM. 31.10.2025
3 CereBoli aTuker. CTpareruu bubnnoreka [HOK
0€30I1aCHOI0 ITOBEIECHUS B https://m.edsoo.ru/8a153460
Hurepnere
9 NudopMaiys 1 JaHHbIE 07112025 bubmorexa HOK
pMatt A https://m.eds00.ru/8a161966
14.11.2025 bu6mmoreka [IOK
10 141
HOPMAIHORHBIE MPOUCCCH! https://m.edsoo.ru/8al6le2a
1 PasnooOpasue SI36IK0B U aa(aBUTOB. 28.11.2025 bubaunorexa [IOK
EcrecTBeHHbIe U (OPMATBLHBIE SI3BIKH https://m.edsoo.ru/8al61fec
JIBonyHbIi andasur. 05.12.2025
12 [TpeoOpa3zoBanue mo60ro anpasuta bubnuorexa LIOK
peobp https://m.eds00.ru/8a162186
K TBOUYHOMY
IIpencraBnenue JaHHBIX B 12.12.2025
13 KOMITHIOTEPE KaK TEKCTOB B bubmorexa HOK
P https://m.eds00.ru/8a162316
JBOMYHOM alaButTe
14 EquHunb usmMepenus nHOpMauu u 19.12.2025 bubnmoreka [IOK
CKOPOCTH Iepeauu TaHHBIX https://m.edso0.ru/8a16249c
KoaupoBaHue TEKCTOB. 26.12.2025
15 PaBHOMEpHBIE U HEPAaBHOMEPHBIE bubmmorexa [JOK
P P P https://m.edso00.ru/8a1625f0
KOJIBI
16 JlexoupoBaHue COOOIICHUH. 16.01.2026
Wndpopmannonsslii 006EM TekcTa
17 [{udposoe npencrapnenne 23.01.2026 = bubmmoreka [JOK



https://m.edsoo.ru/8a152f74
https://m.edsoo.ru/8a153244
https://m.edsoo.ru/8a153460
https://m.edsoo.ru/8a161966
https://m.edsoo.ru/8a161e2a
https://m.edsoo.ru/8a161fec
https://m.edsoo.ru/8a162186
https://m.edsoo.ru/8a162316
https://m.edsoo.ru/8a16249c
https://m.edsoo.ru/8a1625f0

HCIIPCPBIBHBIX JaHHBIX

https://m.edso00.ru/8a162848

Konunpoanue npera. Onenka 30.01.2026
18 UHPOPMALMOHHOTO 00BEMA bubnuoreka [IOK
rpaduuecKux NaHHBIX IS https://m.edso0.ru/8a1629ec
pPacTpoBOTO HU300paKEHUS
19 Konuposanue 3ByKa 06.02.2026 bubmorexa HOK
AP K https://m.edso0.ru/8a162b72
PesepBHbliil ypok «KoHTponbHas 13.02.2026
20 abora o Teme "IIpencrasicane bubmorexa HOK
P " P https://m.edso00.ru/8a162d02
uHpopmanuu'"»
TeKkcTOoBbIE JOKYMEHTHI, UX BBOJ U 20.02.2026
21 €JaKTUPOBAHNE B TEKCTOBOM bubmorexa [JOK
P P https://m.edsoo.ru/8al62e7e
npoiieccope
22 DopMaTHPOBAHUE TEKCTOBBIX 06.03.2026 Bbu6numoreka [IOK
JIOKYMEHTOB https://m.edsoo.ru/8a162fe6
23 IMapamerpsl cTpanuibl. CIMCKA U 13.03.2026 bubmmoreka [IOK
TaOJIULIBI https://m.edso00.ru/8a1632d4
24 BcTaBka HETEKCTOBBIX OOBEKTOB B 20.03.2026 bubnmoreka [IOK
TEKCTOBbBIE JOKYMEHTBI https://m.edsoo.ru/8a1632d4
WHTemnekTyallbHble BO3MOKHOCTH 27.03.2026
25 COBPEMEHHBIX CHCTEM 00pabOTKH
TEKCTOB
O00011eHNEe U CUCTEMATU3ALIS 03.04.2026
26 3HaHu Mo TeMe «TeKcToBbIe bubmorexa HOK
https://m.eds00.ru/8a1635c2
JIOKYMEHTBI»
97 'padpuueckuii penakrop. Pactpossie 17.04.2026 bubnmoreka [IOK
PUCYHKH https://m.eds00.ru/8a163874
28 Onepanuu perakTHPOBAHHS 24.04.2026 =~ bubmuoteka [JOK



https://m.edsoo.ru/8a162848
https://m.edsoo.ru/8a1629ec
https://m.edsoo.ru/8a162b72
https://m.edsoo.ru/8a162d02
https://m.edsoo.ru/8a162e7e
https://m.edsoo.ru/8a162fe6
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1632d4
https://m.edsoo.ru/8a1635c2
https://m.edsoo.ru/8a163874

rpaduuecKkux 0OHEKTOB

https://m.edsoo.ru/8a1639d2

01.05.2026 bubmuoreka [JOK
2 B 1
9 eKTopHast rpaduka https://m.edso0.ru/8a163b30
O0001IeHNE U CHCTEMATH3AIUS 08.05.2026
30 3HaHui no teme «KoMmrbroTepHas 1 bubnnoreka [HOK
rpacdukay. [IpoBepounas padora / https://m.edsoo.ru/8al6404e
Bcepoccuiickast mpoBepouHas pabota
PesepBurblii ypok. O0001I€HNE 1 15.05.2026
31 CHCTzMaTmZp Hst 3HaHI/II;IH / 1 bubmorexa LIOK
N H https://m.edso0.ru/8a164828
Bcepoccuiickas mpoBepouHas pabota
39 [ToaroroBka MynbTUMEAUNHBIX 1 bu6mmoreka [IOK
Mpe3eHTalUM https://m.edsoo.ru/8al642c4
JlobGaBneHue Ha cimaiig 22.05.2026
33 ayIMOBU3YaIbHBIX JaHHBIX 1 bubmorexa HOK
YA y a ’ https://m.edsoo.ru/8a164472
AHUMAIIIH U TUIEPCCHLIOK
O00011eHNEe U CUCTEMATU3ALIS 29.05.2026
34 3HAHUM 110 TeMe «MynbTUMEeTUIHBIC 1 bubmorexa HOK
4 https://m.edsoo.ru/8a164652
MIPE3CHTALINI
OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/8a1639d2
https://m.edsoo.ru/8a163b30
https://m.edsoo.ru/8a16404e
https://m.edsoo.ru/8a164828
https://m.edsoo.ru/8a1642c4
https://m.edsoo.ru/8a164472
https://m.edsoo.ru/8a164652

8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
ara nudgpoBbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoTshI
pecypchbl
1 Henos3suuuoHHble U IO3UIMOHHBIE 1 01.09.2025 Bbubaurorexa LIOK
CHUCTEMBI CUHMCIICHHS https://m.edso0.ru/8a1649¢e0
2 PasBepHyTas hopMa 3anKcH yucia 1 06.09.2025 bubmorexa LHOK
pHYyT P https://m.edso0o.ru/8a164ba2
JIBOMYHAs CHCTEMa CUUCIICHHUS. 15.09.2025
3 Apudmerndeckue ornepanuu B 1 bubmorexa LHOK
p N patt https://m.edsoo.ru/8a164d96
JIBOMYHOU CHCTEME CUHCIICHHS
4 BocbMmepruHasi cucteMa CUYMCICHUS 1 22.09.2025 bubmorexa LHOK
p https://m.eds00.ru/8a165296
5 [llecTHaAIATepHYHAS CHCTEMA 1 29.09.2025 buGmoreka [IOK
CUMCJICHUS https://m.edso0.ru/8a16549¢
O000I11IeHNE U CUCTEMATHU3aIUs 13.10.2025
6 3HaHu# 110 TeMe «CHCTeMBI 1 bubmorexa [JOK
https://m.edsoo.ru/8a16564c
CUMCIICHHSI
7 Jlorndeckue BbICKa3bIBAHUS 1 20102025 bubmorexa [JOK
https://m.edsoo.ru/8al657fa
8 JIorryecKue Onepanum «u», «HIm», L 27.10.2025 bubnmoreka [IOK
«HE» https://m.eds00.ru/8a165b56
9 OrnpejiesieHre HCTHHHOCTH 1 01.11.2025 bubnmoreka [IOK
COCTAaBHOI'O BBICKA3bIBaHUS https://m.edso0.ru/8a165cf0
10 TaOmuIEl HCTUHHOCTH 10.11.2025
11 Jlorndeckue 31eMEHTHI 24.11.2025  bubmmnoreka [JOK



https://m.edsoo.ru/8a1649e0
https://m.edsoo.ru/8a164ba2
https://m.edsoo.ru/8a164d96
https://m.edsoo.ru/8a165296
https://m.edsoo.ru/8a16549e
https://m.edsoo.ru/8a16564c
https://m.edsoo.ru/8a1657fa
https://m.edsoo.ru/8a165b56
https://m.edsoo.ru/8a165cf0

https://m.edsoo.ru/8a165e94

KonrponsHas pabora o Teme 01.12.2025
12 «DJIEMEHTBl MaTeMaTU4ECKON bubmmorexa [JOK
https://m.eds00.ru/8al78c38
JIOTUKW
[Mousrue anropurma. Mcnonuurenu 08.12.2025 bubmmoreka [IOK
13
AITOPUTMOB https://m.edso00.ru/8al7949e
Caoiictsa anropurMa. Crioco0sI 15.12.2025 Bbu6numoreka [IOK
14
3allMCH AJITOPUTMA https://m.eds00.ru/8a179606
15 ANropuTMHUYECKask KOHCTPYKLUS 22.12.2025
«cieoBaHuey. JIMHEWHBIN alNropuTM
AnropurMuyeckasi KOHCTPYKIUS 29.12.2025
16 «BETBJICHUE»: [1OJIHAS U HEMOJIHAs
bopmbI
17 AnroputMuyecKasi KOHCTPYKIIHS 12.01.2026 bubmmoreka [IOK
«IIOBTOPEHUE» https://m.edsoo.ru/8al7998a
18 dopMalIbHOE UCTIOIHEHNUE AJITOPUTMa 19.01.2026 bubmmorexa [OK
https://m.edso0.ru/8al79aac
Pa3paboTka HECIIOKHBIX aITOPUTMOB 26.01.2026
19 C UCIIOJIB30BAaHUEM LIUKIIOB JUIS bubnuoteka [JOK
yIpaBiieHUs (pOpMaIbHBIMU https://m.edsoo.ru/8al79elc
UCIIOJIHUTEIISIMH
Pa3pa0oTka HECII0)KHBIX aJITOPUTMOB 02.02.2026
20 C UCIIOJIBb30BaHUEM LIUKJIOB U bubnuotexa [JOK
BETBJICHUM I YIIPABIICHUS https://m.edsoo.ru/8al79elc
(opManbHBIMU HUCTIOJIHUTEISIMU
21 BBhINOHEHHE ATOPUTMOB 09.02.2026 bubmmorexa [OK
https://m.edsoo0.ru/8al7a06a
22 O06001IeHNEe U CHCTEMATU3ALIHS 16.02.2026 ~ bubnuoreka [IOK



https://m.edsoo.ru/8a165e94
https://m.edsoo.ru/8a178c38
https://m.edsoo.ru/8a17949e
https://m.edsoo.ru/8a179606
https://m.edsoo.ru/8a17998a
https://m.edsoo.ru/8a179aac
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a179e1c
https://m.edsoo.ru/8a17a06a

3HaHui 110 TeMe «/ICnoJIHUTEIU U
AITOPUTMbI. AJITOPUTMUYECKHUE
KOHCTPYKIIAH

https://m.edsoo.ru/8al7al8c

23 SA3pik nporpammupoBanus. Cucrema 02.03.2026
IIPOrpaMMHUPOBAHHUS
24 [Iepemennbie. Oneparop 09.03.2026
MIPUCBaNBaHU
o5 [IporpammupoBanue JTMHEHHBIX 16.03.2026
QJIITOPUTMOB
26 Pazpabotka nporpamm, coaepx ammx 23.03.2026
oIepaTop BETBJICHUS
27 JlnanoroBas oTjajiKa MporpamMmm 30.03.2026
28 [uk ¢ ycinoBuem 13.04.2026
. 20.04.2026 bubarorexa [JOK
29 [{uk ¢ nepeMeHHOI
https://m.edsoo.ru/8al7ac4a
27.04.2026
30 O0paboTka CHMBOJIBHBIX JJAHHBIX Bubmmorexa [IOK
https://m.edsoo.ru/8al7ad6c
O0001IeHre U CUCTEMAaTU3AIUS 04.05.2026
3HaHUH 1O TeMe «SI3bIK
bu6mmoreka [IOK
31 nporpamMmmupoBanus» [IpoBepounas
. https://m.edsoo.ru/8al7ae8e
pabota / Bcepoccuiickas
poBepouHas paboTa
PeseprubIil ypok. O60061eHIE 1 11.05.2026
32 cUcTeMaTu3alys 3HaHU 1 yMEHUI bubnuotexa [JOK
o Kypcy uHpopmaruku 8§ kinacca / https://m.edsoo.ru/8al7b456
Bcepoccuiickas npoBepouHas paboTta
33 Amnanu3 anroputMos. Onpenenenne 18.05.2026 bubimoreka [IOK

BO3MOJKHBIX P€3YyJIbTaTOB paOOTHI

https://m.edsoo.ru/8al7afa6



https://m.edsoo.ru/8a17a18c
https://m.edsoo.ru/8a17ac4a
https://m.edsoo.ru/8a17ad6c
https://m.edsoo.ru/8a17ae8e
https://m.edsoo.ru/8a17b456
https://m.edsoo.ru/8a17afa6

aJiroputMma 1npu 3aJaHHOM MHOXKCCTBC
BXOJHBIX JAHHBIX

AHanu3 anroputmoB. OmnpeneneHue
34 BO3MOXXHBIX BXOAHBIX JAaHHBIX,

MPUBOIAIINX K TaHHOMY pe3yJIbTaTy

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

25.05.2026




9 KJIACC

KoanyecTBo 4acoB

Ne n/m Tema ypoka Beero Konrpoabnsie IIpakruueckue i[;
padoThI padoTsbI
1 I'noGaneHas cets Mutepuer. IP- 1 02.0
ajpeca y3JI0B. bosbIne JaHHbIe
09.0
2 Nudopmannonnas 6€301macHOCTh 1
Yuer nousTHst 00 HHGOPMALHOHHOM 16.0
3 0€30IMaCHOCTH IPH CO3JIaHUHU 1
KOMIUICKCHBIX HH(POPMAI[HOHHBIX
00BEKTOB B BUJIE BEO-CTPAHHII
4 Buanl geaTenbHOCTH B CETH 1 23.0
HNuTepuer
O06na4yHbIe TEXHOJIOTHH. 30.0
3) Hcnonp3oBanue oHnaitH-opuca s 1
pa3paboTKu JOKYMEHTOB
O000I11IeHIE U CUCTEMATHU3AIUS 14.1
3HaHUH 110 TeMaM «l J100abHas ceTh
6 WNHuTtepHer u cTparerun 6€30MacHOTO 1
noBseaeHus B Helly, «Pabora B
MH(OPMALIMOHHOM ITPOCTPAHCTBE»
7 Monenu u MOIETUPOBAHUE. 1 21.1
Knaccudukanun moaeneit
28.1
8 Tabnuunsle MOIETH 1
Pa3paboTrka ogHOTaOMMYHOM 6a3b 04.1
9 naHHbIX. CocTaBIeHHE 3aMPOCOB K 1
0a3e TaHHBIX
I'pad. BecoBas marpuna rpada. 11.1
JInuHa TyTH MKy BEpITHHAMUA
10 rpada. Beraucnenue koanyecTna 1
nyTeil B HAIIPaBJICHHOM
alMKJINIecKoM rpade
11 Hepeso. [lepebop BapuaHTOB € 1 25.1
MTOMOIIIBIO JiepeBa
02.1
12 MareMatnueckoe MOJICTUPOBAHNE 1
13 Drarnbl KOMIIBIOTEPHOTO 1 09.1

MOACIINPOBAHUSA



https://m.edsoo.ru/8a17b578
https://m.edsoo.ru/8a17b690
https://m.edsoo.ru/8a17b7bc
https://m.edsoo.ru/8a17b8e8
https://m.edsoo.ru/8a17ba1e
https://m.edsoo.ru/8a17bb36
https://m.edsoo.ru/8a17be06
https://m.edsoo.ru/8a17c04a
https://m.edsoo.ru/8a17c392
https://m.edsoo.ru/8a17c4aa

O060061IeHre U cucTeMaTH3alus
3HaHui. KonTposapHas padora mo

16.1

14 Teme «MoenupoBaHue KaK METO/T
MO3HAHUS
Pas30uenne 3a1aun Ha 103a1a4H. 23.1
CocraBieHre alropuTMOB U
15 MPOrpamMM C UCIOJIb30BaHUEM
BETBJIEHUH, [IUKJIOB U
BCIIOMOTaTEJIbHBIX AJITOPUTMOB
16 OnHOMEpHBIE MAaCCHBBI 3041
17 Tumnossie anropuT™Mbr 00padOTKH 13.0
MacCHBOB
18 CoptupoBka MaccuBa 20.0
27.0
19 O6paboTKka MOTOKAa JaHHBIX
O00011eHE B CHCTEMATH3aIUs 03.0
20 3HaHui. KonTposasHas padora mo
TeMe «Pa3paboTka anropuTMOB U
IPOrpaMM»
21 VYupasnenue. Curnan. OOparHas 10.0
CBSI3b
17.0
22 Po6oTusupoBaHHbIE CHCTEMBI
DneKTpoHHBIe TAOMUIIBL. THIIBI 03.0
23 JAHHBIX B slYEUKaAX 3JIEKTPOHHOU
TaOJINIBI
24 PenaktupoBanue u popmaTrpoBaHue 10.0
Ta0JIHIL
Berpoennblie QyHKIMM U1 IOKUCKA 17.0
25 MaKCHUMyMa, MUHAUMYMa, CYMMBI U
CpenHero apu(pMeTHIecKoro
26 CopTtupoBka u (bI/IJILTpaumI TTaHHBIX 24.0
B BEIJICICHHOM JHAIa30He
97 [Toctpoenue auarpamm u rpadukoB 31.0
B DJICKTPOHHBIX TaOJIMIIaX
28 OtHOcHTENnbHAsS, a0CONMIOTHAS U 14.0
CMeIIaHHas aJpecarus
29 Y coBHBIC BRIUMCICHUS B 21.0
ANEKTPOHHBIX TAOIUIIAX
30 O6paboTka 6ompIIMX HAOOPOB 28.0

MaHHBIX



https://m.edsoo.ru/8a17c9c8
https://m.edsoo.ru/8a17cb12
https://m.edsoo.ru/8a17cc3e
https://m.edsoo.ru/8a17cd60
https://m.edsoo.ru/8a17d01c
https://m.edsoo.ru/8a17d1ca
https://m.edsoo.ru/8a17d4d6
https://m.edsoo.ru/8a17d602
https://m.edsoo.ru/8a17d710
https://m.edsoo.ru/8a17d832
https://m.edsoo.ru/8a17d990
https://m.edsoo.ru/8a17db70
https://m.edsoo.ru/8a17e08e
https://m.edsoo.ru/8a17e2b4
https://m.edsoo.ru/8a17e6ba
https://m.edsoo.ru/8a17e87c

31 YucneHHoe MOIETUPOBAaHUE B 1 05.0
AJIEKTPOHHBIX TAOIUIAX
O0001IeHNE U CHCTEMATH3AIUA 12.0
32 3HaHUI 10 TeMe «INEKTPOHHBIE 1
TaOIUIBD)
Ponb nHOOPMAIIMOHHBIX TEXHOJIOTHI 19.0
33 B Pa3BUTUHU DKOHOMHKHU MHUPA, 1
CTpaHbl, pETHOHA
PesepBHEIi ypok. O000IICHHE 1 26.0
34 cucreMmaruszanusi. Mitorosoe 1
MIOBTOPEHUE
OBUIEE KOJIMYECTBO YACOB I1O 34 ) 0
[MTPOI'PAMME

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 ITo Teme «lludpoBas r(paMOTHOCTHY
[ToscHATh Ha  mpuMepax CMBICT  HOHATHH  «MHpOpMaLUL»,
11 «UH(POPMAIIMOHHBIN MPOIIECcCy, «00paboTKa HH(POpMAITUNY, «XPAHECHUE
uHpOpMaLUNy, «TIepeaada HHGpopMaum»
12 [TpuBOIUTE PUMEpPBI COBPEMEHHBIX YCTPOMCTB XPAHEHHUS U NEpeaadn
uH(pOpMalli1, CPAaBHUBATh UX KOJMUYECTBEHHBIE XapaKTEPUCTUKU
[TomyyaTs W HCHONB30BaTh HHMPOPMALMIO O XapaKTEPUCTUKAX
13 NEPCOHATBHOTO KOMIBIOTEPA U €T0 OCHOBHBIX 3JIEMEHTax (Tpoleccop,
ornepaTHUBHAs MaMsATh, JOJTOBPEMEHHas IMaMATh, YCTPOMCTBAa BBOJIA-
BBIBO/1A)
14 CoOTHOCUTB XapaKTEPUCTUKH KOMIBIOTEPA C 3aja4aMH, PEIIAEMbIMH C
€ro MOMOIIbIO
L5 OpueHTHpOBaThCS B HMEPAPXMUECKON CTPYKType (paiijioBOH CHCTEMBI
(3amuchIBaTh MosHOE MM (Qaiina (katanora), myTh K (aiiny (kaTtamory)



https://m.edsoo.ru/8a17eaca
https://m.edsoo.ru/8a17ec3c
https://m.edsoo.ru/8a17ed54
https://m.edsoo.ru/8a17ee6c

1.6

M0 WMEIIIEMYCsl OMUCAaHUI0 (AWIOBONH CTPYKTYphl HEKOTOPOTO

WH()OPMAITMOHHOTO HOCUTEJIS )

PabGoTtate ¢ (ailmoBOil cHCTEeMOW TIEPCOHAIBLHOTO KOMITBIOTEpA C
UCIIONIb30BaHUEM rpadudeckoro uHTepdeiica: co3naBath (KOMUPOBATH,
nepeMeniaThb, NepeuMEeHOBBIBATh, YIAISITh U apXUBUPOBAThH (ailiibl U

KaTajoru, UCII0JIb30BaTh AaHTUBUPYCHYIO IPOrpamMmy)

1.7

Uckare unpopmanuio B MHTEepHETE (B TOM 4YHCIIE TO KIFOYEBHIM
CJIOBaM, IO H300paXEHUI0), KPUTHUECKU OTHOCUTHCA K HaWJCHHON
uH(pOpMaIlMK, OCO3HABaTh OMACHOCTHh IS JIMYHOCTH M O0IIecTBa
pacmpocTpaHeHUs] BpPEAOHOCHOW uHGOpPMalUd, B TOM YHUCIE

HKCTPEMHUCTCKOTO U TEPPOPUCTUUECKOTO XapaKTepa

1.8

[ToHMMaTh CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

1.10

1.11

2.1

2.2

Hcrnonbs30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALMI

Cobmoate TpeOoBaHMsT 0€30MacHOW AKCIUTyaTallil TEXHHUYECKHX
cpeAacTB  HMH(OOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH,
coOroaaTh CETeBON 3TUKET, 0a30Bble HOPMBI HH(POPMAITMOHHON ITHKU
U TIpaBa MpU paboTe C MPHJIOKEHUSIMH Ha JIIOOBIX YCTPOWCTBaX U B

I/IHTepHeTe, BLI6I/IpaTB Oe3omacHbIe CTpaTeruu NOBCACHU B CCTU

[TpuMeHsTh MeTONBI NMPO(UIAKTUKM HETaTHUBHOIO BIIMSHUS CPEACTB
MH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH Ha 3/I0pPOBBE
I0JIb30BATENS

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKID

KoaupoBate M JlekonupoBaTh COOOIIEHHS IO 33JaHHBIM IPaBUJIAM,
J€EMOHCTPUPOBATh TMOHWMAHUE OCHOBHBIX MPUHIUIOB KOJWPOBAHUSA
UH()OpMAIMK Pa3TMYHON TPUPOBI (TEKCTOBOM, rpaduIecKoi, ayano-)
CpaBHMBaTh JUIMHBI ~ COOOILIEHWH, 3allMCaHHBIX B  Pa3IMYHBIX
andaBuTax, ONEPUPOBATH €IWHUIIAMUA U3MEPEHUS MH(POPMALUOHHOTO

00BbEMa U CKOPOCTH TIepeIadul TaHHBIX

2.3

3.1

OneHnBaTh W CpaBHUBATh pa3Mepbl TEKCTOBBIX, TIpadUUECKUX,
3BYKOBBIX (haiiioB 1 BUaeO(hailioB

ITo Teme «MHpOpMAITMOHHBIE TEXHOIOTHH»

[IpencraBiasiTb  pe3yibTaThl ~ CBOEH  JEATENBHOCTH B BUJE
CTPYKTYPUPOBaHHBIX WILTIOCTPUPOBAHHBIX JIOKYMEHTOB,

MYJIbTUMEIUNHBIX PE3CHTALUN




8 KUIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NMPoBePSIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTara
1 [To Teme «TeopeTnueckre OCHOBBI MH(POPMATUKI
11 [TosicHsIiTh HA TpUMEpax pazIu4us MEXKIy TMO3UIMOHHBIMUA U
' HEMO3UIIMOHHBIMH CUCTEMaMH CUUCIICHUS
3anuchiBaTh U CpaBHUBATH Liesble yucaa oT 0 no 1024 B pa3nuuHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax cuuciaeHus (¢ ocHoBaHusmMu 2, 8, 16),
BBITIOJHATH apU()METHICCKUE ONIEPAlUU Hal HUMHU
. PackpeiBaTh  CMBICT  TIOHSTHHA  «BBICKA3bIBAHUE»,  «IOTHUYECKAs
' orepanus», «JIOTHYECKOE BHIPAKEHUE
3anuchIBaTh JIOTHYECKUE BBIPAKEHUS C UCIIOIb30BAHUEM TU3BIOHKITNH,
KOHBIOHKIIMA M OTPUIAHUSA, OMNPEACNATh HCTHHHOCTH JIOTHUYECKHX
1.4 BBIPQXCHHH, €CIM U3BECTHBI 3HAYCHHS] HICTUHHOCTHU BXOJSAIIUX B HETO
MEPEMEHHBIX, CTPOUTh TAOJUIBI HCTUHHOCTH [UISI JIOTMYECKHUX
BBIPAKECHUI
2 [To TeMe «ANTOPUTMBI ¥ IPOTPAMMHPOBAHUEY
PackpeiBaTh ~ CMBICI  TOHSATHH  «UCHOIHUTENBY»,  «AJITOPUTM»,
2.1 «rporpaMMay, TOHHMAasl pa3HUIy MEXIYy YIOTpeOJeHneM ITHX
TEPMHHOB B OOBIJICHHON pedr U B HH(OpMATHKE
25 OnuceiBaTh ajarOpPUTM PEUIEHUs 3a/adyd Pa3IU4YHBIMU CIOCOOaMHU, B
' TOM YHCJIE B BUJE OJIOK-CXEMBI
CocTaBnsTh, BBIIOJHATH BPYYHYIO U HAa KOMIIBIOTEPE HECIOMKHBIC
2.3 AJITOPUTMBI C UCTIOJIH30BAHMEM BETBICHUW U IUKIJIOB JIJISl YIIPABICHUS
UCTIOTHUTEISIMU
Hcnonp30BaTh KOHCTAaHTBI W TEPEMEHHBIE PA3IUYHBIX THUIIOB
2.4 (4UCTIOBBIX, JIOTMUECKHX, CHMBOJIBHBIX), a TaKXK€ COJEpKallue HX
BBIPXEHHU S, UCIIOJIB30BATh OTIEPATOp MPUCBAUBAHUS
25 Hcnonp3oBaTh MpH pa3paboTKe MpOorpaMM JOTUYECKUE 3HAYECHUS,
' OTIepaITiH M BBIPAKEHUS C HUMH
AHaTM3UPOBATh MPE/JIOKEHHBIE AITOPUTMBI, B TOM YHUCJIE€ ONPEICIISTh,
2.6 KaKue pe3yiabTaThl BO3MOXKHBI MPH 33aJaHHOM MHOECTBE HCXOJIHBIX

3Ha4YCHUHU




2.7

9 KIIACCA

Co3gaBaTh M OTIAXHBATH MPOrPaMMbl HAa OJHOM M3 S3BIKOB
nporpammupoBanus (Python, C++, Ilackane, Java, C#, IlIkombHbIi
AnropurMuueckuil S3bIK), pearu3yrOIIME HECIIOKHbBIE aITOPUTMBbI
00pabOTKM YHUCIOBBIX JAHHBIX C HCIIOJIb30BAHUEM LIHMKIOB U
BETBJICHUH, B TOM YHCJIE PEaTU3yIOLIIe MPOBEPKY ACTUMOCTH OJHOTO
LEJIOTO YKCclia Ha APYroe, MPOBEepKY HATYpalIbHOTO YKCiia Ha IPOCTOTY,

BbIJICJIEHUS (P U3 HATYPaTbHOTO YHCIIA

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

I[To teme «l{udpoBasi rpaMOTHOCTHY
Hcnonp30BaTh COBpEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM UHUCIE
KOMMYHUKAI[MOHHBIE CEPBUCHI, OOJIAYHbIE XpAHUJUIIA JIaHHBIX,

OHJIAHH-TIPOTpaMMbl (TEKCTOBbIE M TpaUUecKHe PEeAaKTOPbl, CpPeIbl

pa3paboTKM) B yueOHOM U MOBCEIHEBHOM JIEATETLHOCTH

1.2

[IpuBoauT,  TpPUMEpPHI  HMCIOJI30BAaHUS  TeOMH(POPMAIIMOHHBIX
CEPBHCOB, CEPBHCOB TOCYJApCTBEHHBIX YCIYT, 00pa30BaTEIbHBIX

cepBucoB MuTepHeTa B yueOHOM M MOBCETHEBHOM JI€ATEILHOCTH

1.3

Hcnonbs30BaTh pasiavyHbIE CPEACTBA 3alUTBl  OT BPEIOHOCHOIO
IIPOrpaMMHOT0 OOeCTeueHus, 3alUIaTh NEPCOHAIbHYI0 HH(POPMAIUIO
OT  HECAaHKIUOHMPOBAHHOIO  JOCTyla M  €ro  IOCIEACTBUU
(pasrmameHusi, MOJMEHBI, YTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COLMAIBHO-IICUXOJIOTMYECKUX  aCIIEKTOB
UCHoNb30BaHusl ceT MHTepHeT (ceTeBas aHOHHUMHOCTh, LHU(POBOM
cilell, AayTeHTHMYHOCTh CYOBEKTOB U  PECypcoB,  OINACHOCTb

BPEIOHOCHOTO KO/1a)

14

Pacno3naBaTh MONBITKM U MpeAyNpexaaTb BOBJIEUEHHE ceds u
OKpPYKAIOIIMX B JECTPYKTHBHbIE W KPUMHHAIbHBIE (OPMBI CETEBOM

AKTUBHOCTH (B TOM 4ucie KUOepOyIIUHT, (DUIIHMHT)

ITo Teme «TeopeTuueckre 0OCHOBbI HHPOPMATHUKI»

2.1

PaCKpBIBaTB CMBICJI TOHSITHM «MOACIIB), «KMOACTTUPOBAHUECH,

OnpeaAcCIsiITb BHUJbL MOﬂeHeﬁ, OLI€CHUBAaTh AaACKBATHOCTbL MOACIN




MOJICTTUPYEMOMY OOBEKTY U IIENISIM MOJICTHUPOBAHUS

2.2

3.1

Hcnonb3oBate rpadbl U AEpeBbs U MOACITHUPOBAHUS CHCTEM CETEBOM
U MepapXUUYEeCKON CTPYKTYphI, HAXOIUTh KpaTualIiuii myTh B rpade
ITo Teme «ANTrOpUTMBI U IPOrPAMMHUPOBAHKEY

Pa30OuBath 3amaun Ha MOJ3aa4U, COCTABIISATh, BBIIOIHATh BPYUHYIO U
Ha KOMIBIOTEPE HECIOXKHBIE aJITOPUTMBI C  KCIOJIb30BAaHUEM

BGTBJ’ICHI/II‘/'I, IUKIIOB W BCIIOMOTI'aTCJIIBHBIX aJITOPUTMOB JIA YIIPABJICHUA

HUCIIOJIHUTCIIIMU

3.2

CocTaBisITh W OTJIAXHUBATH NPOTPAMMBI, PEATU3YIONINE THUIIOBBIC
QITOPUTMBI ~ 0O0OpPa0OTKM  YMCIIOBBIX  IOCJICIOBATEIBHOCTEH  HITH
OJIHOMEPHBIX YUCIIOBBIX MAaCCHBOB (IIOMCK MaKCHMyMOB, MHHHMYMOB,
CYMMBI WJIM KOJHMYECTBAa JJIEMEHTOB C 3a/JIaHHBIMH CBOWCTBAMH) Ha
OJTHOM M3 s3bIKOB mporpammupoBanus (Python, C++, ITackanb, Java,

C#, llIkonbHBI ANTOPUTMUYECKUN SI3BIK)

[To Teme «MHGOpPMAIIOHHBIC TEXHOJIOTHI

4.1

4.2

BeiOupaTs crmoco0 TpencTaBiICHHS JAaHHBIX B COOTBETCTBHU C
MOCTaBJICHHOW 3amadel (TaONUIBI, CXeMbl, TpadUKH, JUArpaMMbl) C
HCIIOJIb30BAHUEM  COOTBETCTBYIONIUX  IMPOTPAMMHBIX  CPEJIICTB

00paboTKH JaHHBIX

Hcnons30BaTh SJICKTPOHHBIC Ta6J'II/ILU:>I JJIA 06pa6OTKI/I, aHajiu3a H
BU3yalIM3allUM YHCJIOBBIX [JaHHBIX, B TOM YHUCJIC C BBIACICHHUEM
Juaria3oHa Ta6)'II/II_[I>I U  ynopsasao4uBaHHUEM (COpTHpOBKOﬁ) €ro

9JICMCHTOB

4.3

4.4

CoznaBaTh M NPUMEHATH B JIEKTPOHHBIX TaOMUIax ¢GopMyssl AJs
pacuéToB C MCIMOJB30BAHUEM BCTPOCHHBIX apU(PMETHUECKUX (YHKITHIA
(cyMMHpoBaHME W TIOACYET 3HAYCHUM, OTBEYAIONIUX 3aJaHHOMY
VCIIOBUIO, cpelHee apudmernyeckoe, TMOUCK MaKCUMAIbHOTO H
MUHHUMAJIBHOTO 3HaY€HUs), a0COMIOTHON, OTHOCUTEIIbHON, CMEIIaHHON
azpecalu

Hcnoap3oBaTh 3JIEKTPOHHbBIE TaOIUIBI IS YHCIIEHHOTO

MOZACIIMPOBAHUSA B IPOCTHIX 3a/jadax U3 pa3HbIX MPECAMCETHBIX oOacreit




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon

11

IIpoBepsieMblii 31eMeHT cOAepPKAHUA

[{udpoast rpaMOTHOCTH

KomneioTep — yHUBepcalibHOE BBIYUCIUTEIBHOE YCTPOMCTBO, padoTaroliee o
nporpaMme. TuIbl KOMIIBIOTEPOB: NEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPBI,  CYNEpPKOMIbIOTEpbl.  MoOunbHbIE — ycTpoicTBa.  TexHuka

0e30MacHOCTH | MpaBuiia pabOThl HA KOMIIBIOTEPE

1.2

1.3

1.4

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEpAa W uX Ha3HadyeHue. [Ipoueccop.
OnepatuBHas W JOJIOBpEMEHHas IaMATb. YCTPOMCTBA BBOJA U BBIBOJA.
CeHCOpHBII BBOJI, JaTYMKH MOOMJIBHBIX YCTPOWCTB, CPEICTBA OMOMETPHUYECKOU

ayTeHTU(UKAINH

Hcropus pa3BUTHsS KOMIBIOTEPOB M NporpaMmHoro otecrneuyenus. Ilokonenus
KoMnbploTepoB.  COBpeMEHHbIE  TEHICHLIMM  PA3BUTUS  KOMIIbIOTEPOB.
CynepxomnbroTepsl. [lapamnensuble Beruucienus. [lepcoHanbHbII KOMITBIOTED.
[Tpoieccop M ero XapakTepUCTUKH (TaKTOBas 4YacTOTa, pPa3pAIHOCTD).
OneparuBHasg naMath. JlonroBpeMeHHast mamsTh. Y CTpOHCTBa BBOJA M BBIBOJIA.
OO0BEM XpaHMMBIX JaHHBIX (ONEpaTUBHAS MAMATh KOMIbIOTEPA, )KECTKUM TUCK U
TBEPAOTEJIbHBI HAKOINHUTENb, MOCTOSIHHAs MaMATh cMapT(oHa) U CKOPOCTh

A0CTYyIIa I pa3jIMYHbIX BUAOB HOCHUTEIEH

[IporpammHoe  obecrieueHue  KommbioTepa. [lpukiagHoe  mporpaMMHOe
obecrieueHue. Cucremnoe MIPOTpaMMHOE obecrieueHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBas oxpaHa mporpamMMm W JaHHBIX. becrnaTHble U

YCIIOBHO-OecCIUIaTHbIE TTporpaMMbl. CBOOOIHOE MPOTPaMMHOE 00ECTICUCHHE

1.5

@aitnel 1 nanku (katanoru). Tumbr Qaitnos. CpoiicTBa (aiinoB. XapakTepHble
pasmepsl (paiiiIoB pa3NUYHBIX TUIOB (CTpaHUIA TEKCTa, DJEKTPOHHAs KHUTa,

dororpadus, 3anuck NECHU, BUJCOKIIUII, TOTHOMETPAXKHBIA (PUITHEM)

1.6

1.7

[Tpunuuner noctpoenust ¢ainoBbix cucreMm. I[loaHoe wums ¢aiina (mankwy,
kartasiora). [1yTe k ¢aitny (nmanke, katanory)
@aiinoBblii MeHekep. Paborta ¢ daiinamu u mankamu (Karajaoramu): cO3JaHue,

KOIUPOBaHUE, MepeMelleHue, NepeUMEeHOBaHNEe U yhaleHue (ailyioB U mamok




(xarasoroB). [Touck (aiiioB cpecTBaMU ONEPAIIHOHHON CHCTEMBI

1.8

ApxuBanus JanHbiX. Mcnonp30Banne nporpaMM-apXxuBaToOpoOB

1.9

1.10

KommnbrorepHbie BUPYCHI U ApYrUe€ BPELOHOCHBIE IporpaMmsl. I[Iporpammser i

3alIUThI OT BUPYCOB

O0beauHeHue KoMIbioTepoB B ceTh. CeTh MHTepHEeT. BeO-cTpanuiia, BeO-caiT.
Crpykrypa angpecoB BeO-pecypcoB. bpaysep. IlouckoBeie cuctemsl. Ilonck
uH(pOpMallMl MO KIIOYEBBIM CJIOBaM M MO H300paxkeHu0. JlocToBepHOCTH

uHpopManuy, norydeHHol u3 MuTepueTa

1.11

CoBpeMeHHbIE CEpBUCHI MHTEPHET-KOMMYHUKALIUI

1.12

CereBoil 3THKET, 6a30BbIe HOPMBI HH(POPMALIMOHHOM 3TUKH U IpaBa MpH padoTe

B cetu UHTeprer. Ctpateruun 6e3omacHoro noseneHus B IHTepHeTe

TeopeTnueckre 0OCHOBbI HHPOPMATUKU

2.1

WNudopmanms — 0THO U3 OCHOBHBIX HOHSTHI COBpeMeHHON Hayku. MHopmanms
KaK CBeJIeHUs, IpeHa3HaYeHHbIC 7151 BOCIPUATHS YEIOBEKOM, U MHpOpMaLus

KaK JJaHHbIE, KOTOPbIE MOTYT OBITh 00pab0TaHbl AaBTOMAaTU3UPOBAHHON CHCTEMOM

2.2

,Z[I/ICerTHOCTI) JaHHBIX. Bo3MoXHOCTE onmcaHus HCTIPCPBIBHBIX 00BEKTOB H
IMpouecCCoOB C IMOMOIIbKO JUCKPCTHBIX AAHHBIX. I/IH(l)OpMaL[I/IOHHBIe npouecChbl —

MIPOIIECCHI, CBA3AHHBIE C XpaHEHUEM, IPEOOPa30BaHNEM U TIepeaauei JaHHbIX

2.3

2.4

2.5

Cumbon. Andasut. MouHocTh angasuta. PazHooOpasue s3bIKOB U al(aBUTOB.
EcrectBeHHble u (opmasibHble SI3BIKA. AJ(aBUT TEKCTOB Ha PYCCKOM S3bIKE.
JIBonunblil andasur. KonnuecTBo BCEBO3MOXKHBIX CIIOB (KOJOBBIX KOMOWHAIMIT)
(GuKCUpOBaHHOM JUTMHBI B JBoMYHOM andasute. [IpeoOpasoBanue mr0060r0
angaBuTa K ABOMYHOMY. KOMHMYIeCTBO pa3nuiHbIX CIIOB (PUKCHPOBAHHOH JTUHEI B

anaBuTe ONpeIeEHHON MOITHOCTH

KonupoBanue cuMB0IJIOB 0IHOTO andaBuTa C IOMOILBIO KOJOBBIX CJIOB B JPYTOM
anaBuTe, KOAOBas TaOIUIA, TEKOTUPOBAHHE

JBonunslii kox. llpencraBieHrne [aHHBIX B KOMIIBIOTEPE KakK TEKCTOB B

JBOMYHOM alihaBUTE

2.6

2.7

NudpopmaninoHHblii 00bEM NaHHBIX. BUT — MUHUMAabHAs €AMHUIIA KOJIUYECTBA
uHpOpMaLUU — ABOWYHBINA pa3psan. bait, kunobaiit, MmerabaiT, ruradait

CKOpOCTB nepeaayn JaHHBIX. | 2917050500031 CKOpPOCTH IIepCaavynu  JaHHBIX.

Hckaxenne nHpopmaluu rnpu rnepeaaye

2.8

Konunposanue texcroB. PaBHomepHbIil koa. HepaBHoMmepnbiii koa. Koauposka

ASCII. BocemuOutHble komupoBku. Ilonsitue o xomupoBkax UNICODE.




JlekoqupoBaHue  COOOIIEHMM C  HUCMIOJNB30BAaHHMEM  PAaBHOMEPHOTO U

HepaBHOMEpHOTo KoAa. MHdopmannoHHbIi 00BEM TEKCTa

OO6miee mpexacraBieHHe O MHUPPOBOM NPEACTABICHUU ayAUOBU3YAIbHBIX U

2.9 IpYTuX HenpepblBHBIX JaHHbIX. KonupoBanue 1nBera. lLlBeToBble Mozeinu.
Monens RGB. I'myouna xogupoBanus. [lanmurpa
PactpoBoe u BekTOpHOE TIpeiacTaBiieHHe u3o0pakeHui. Ilukcenb. Ornenka
2.10 UHPOPMALIMOHHOTO  00bEMa  rpaMyeckux  JaHHBIX Ui PacTpOBOTO
N300paKCHHS
KoaupoBanue 3Byka. PazpsaHocTh M wactora auckperuzanuu. KomnuyecTBo
211 kaHasioB 3anucu. OIeHKa KOJIMYECTBEHHBIX I[1apaMEeTPOB, CBS3aHHBIX C
MPEJICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (ailioB
3 NHudopmanimoHHbIe TEXHOIOTHI
o TekcToBblE JOKYMEHTHI M UX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHula, ad3all, CTpoKa,
' CJIOBO, CHMBOJ)
39 TekcToBBI mpolecCOpP — HMHCTPYMEHT CO3JaHus, PpPEJaKTUPOBaHUS U
' dbopmatupoBanus TekcToB. [IpaBuina Habopa TekcTa
PenaktupoBanune Tekcta. CBolictBa cumBoioB. Llpudr. Tunsl mpudTos
33 (pyOsieHble, ¢ 3acedykamM, MoHoOWUpUHHBIE). [lomykupHOe U KypcHBHOE
' Hayepranue. CBoiicTBa a03aleB: TpaHUIbl, a03alHBIA OTCTYN, WHTEPBAI,
BbIpaBHHBaHue. CTUIIeBOE hopMaTHpPOBAHUE
34 CrpykTypupoBaHHe HWH(POpPMALlMM C TOMOIIBIO  CIUCKOB M  TaOJIMII.
' MHuoroypoBHeBble cICKU. JloOaBneHue Tabiuil B TEKCTOBBIE JJOKYMEHTBI
35 BceraBka m300pakeHHII B TEKCTOBbIE JOKyMEHTHl. OOTekaHue H300pa’keHUil
' TEKCTOM. BKiItoueHune B TEKCTOBBIM JOKYMEHT AUarpaMm U Gopmyi
36 [Tapamerpsl cTpanHuubl, Hymepanusi crpaHull. JloGaBieHue B JOKYMEHT
' KOJIOHTUTYJIOB, CCBUIOK
IIpoBepka mnpasomnucanus. PaccrtaHoBka mepeHOCOB. I'0710COBOM BBOJ TEKCTa.
3.7 Onruyeckoe pacro3HaBaHue Tekcta. KommneroTepHsiil nepeBoj. Mcmnonb3oBanue
cepBucoB ceTn HTepHeT /11 00paboTKU TeKCTa
38 3HaKOMCTBO C  rpaduuecKUMH  penakropamu. PacTpoBble  pUCYHKH.
' Hcnonp3oBanue rpadpudeckux NpUMHUTHBOB
Omnepanuy  perakTUPOBaHUS TpapUUECKUX OOBEKTOB, B TOM 4YHCIE IHUPPOBBIX
3.9 dotorpadmii: u3MeHeHHe pazMmepa, OOpe3Ka, IMOBOPOT, OTpakeHue, padora c

oOmacTsiMu  (BbIJICTICHHE, KOMHMPOBAHWE, 3aJIMBKA IIBETOM), KOPPEKIWs IIBETA,




SAPKOCTH U KOHTPACTHOCTH

Bekropnass rpaduxa. Co3gaHue BEKTOPHBIX  PHUCYHKOB  BCTPOCHHBIMHU

3.10 CpeICTBaMU TEKCTOBOTO TIPOIIECCOpa WM JIPYTUX MporpamMm (MPUIOKESHUMN).
JloGaBieHre BEKTOPHBIX PUCYHKOB B TOKYMEHTHI
311 [MonroroBka MynbTUMeNUHHBIX mpe3eHTauuid. Cmaiin. JloGaBnenue Ha crlaiin
' TEeKCTa 1 n300pakeHnid. PaboTa ¢ HECKOJLKUMU ClIaiiIaMu
3.12 JloGaBienue Ha ciail]] ayJMOBU3yaJIbHBIX JaHHBIX. AHUMANMS. [ unepccpuiku
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTnueckre 0OCHOBbI HHPOPMATHKU
Heno3umonuele U MO3UIMOHHBIE CUCTeMbI cuucieHus. Andasut. OcHOBaHUE.
11 Paspépuyrast gopma 3amucu uucna. IlepeBoq B AECATUYHYIO CHCTEMY YHCEI,
3aMHUCaHHBIX B APYTUX CUCTEMaX CUHCIICHUS
1.2 PumMckast cuctema cuucienus
JIBonuHas cucrema cuncienus. Ilepeson nensix uncen B npexaenax ot 0 no 1024
B JIBOMUYHYIO cUCTeMY cuncieHus. BocbMepuuHas cuctema cuucienus. [lepeson
13 4ucel U3 BOCBMEPUYHOM CHUCTEMBI B JIBOMYHYIO U JECATHUUHYIO CHCTEMBI U
' oOparno. IllectHangnarepuunas cucrema cuucieHus. IlepeBoxy uymcen wus3
HIECTHAALIATEPUYHON CUCTEMBbI B JIBOMYHYIO, BOCBMEPUYHYIO U JIECATHYHYIO
CHUCTEMBI 1 0OpaTHO
14 ApudmeTndeckre onepanyuy B ABOUYHONW CUCTEME CUHCICHUS
Jlornueckne  BbICKa3zbiBaHWs.  Jlornueckue  3HAYeHUS  BBICKA3bIBaHUMU.
DOneMeHTapHble U COCTaBHBbIE BbICKa3bIBaHMs. Jlormueckue omepanuu: «u»
15 (KOHBIOHKIIHS, JIOTUYECKOE YMHOXKEHUE), «HIIN» (IU3BIOHKIUS, JIOTUYECKOE
' CIIOKEHHUE), «He» (orudeckoe oTpurianue). [I[puopurer JOrH4ecKux oneparuii.
OrnpenenieHe HWCTUHHOCTH COCTABHOTO  BBICKA3bIBaHUSI TMPU  HM3BECTHBIX
3HAYCHUSIX UCTUHHOCTHU BXOJAIINX B HETO AIIEMEHTAPHBIX BHICKA3bIBAHHI
16 Jlornueckue BoelpakeHus. [IpaBuiia 3anvcu gorudeckux BelpaxkeHui. [locrpoenne
' TaOIHI] UCTUHHOCTH JIOTUYECKUX BBIPAKESHUIT
1.7 Jlornueckue 31eMEHThI. 3HAKOMCTBO C JIOTHUECKHMU OCHOBAaMHU KOMIIBIOTEPA
2 AJNTOPUTMBI U POrPaMMHPOBAHUE
2.1 [Tonstne anroputma. HWcnogHuTenw airopuTMoB. AJTOPUTM Kak IUIaH




YIpaBJICHUA UCITIOJIHUTCIICM

2.2

2.3

CgoiictBa anroputma. CriocoObl 3aMMCcH aaropuTMa (CIOBECHBIH, B BUAE OJOK-

CXEMBI, IPOrpaMma)

AunroputmMuueckue KOHCTpyKIuu. KoHCTpykuusi «cienpoBaHue». JIMHEHHBIN
anroput™M.  OrpaHUYeHHOCTb  JUHEHWHBIX  AJITOPUTMOB:  HEBO3MOXKHOCTH
PElyCMOTPETh 3aBUCUMOCTD IOCIIEI0BATEILHOCTH BBIMOTHAEMBIX ACHCTBUNA OT

HUCXOOHBIX JaHHBIX

2.4

KOHCprKI_II/ISI «BCTBJICHHUC): IIOJIHAsA MW HCIIOJIHAaA (I)OprI. Brimonnenue u
HEBBITIOJIHCHHUE YCIIOBUSA (I/ICTI/IHHOCTB H JOXXHOCTb BI)ICKaSBIBaHI/IH). HpOCTI)Ie u

COCTaBHBIC YCIIOBUS

2.5

2.6

KOHCTp}/KHI/ISI IIOBTOPCHUC): HHUKJBLI C 3aJaHHBIM YHCJIOM HOBTOpeHHﬁ, C

YCJIOBUEM BBIIIOJIHCHU, C nepeMeHHoﬁ OHKIa

Pazpabotka miis ¢GopMalbHOTO MCHOJHUTENSL alrOpPUTMA, IPUBOJAIIETO K
TpeOyeMoMy pe3yabTaTy IMpH KOHKPETHBIX HCXOIHBIX JaHHBIX. Pa3zpaborka
HCCJIOXKHBIX aJIIOPpUTMOB C HCIHOJB30BAHUCM LHUKIIOB U BETBJICHUU JJISL
yhpaBieHus: (QOpMaJbHBIMH HCHOJHHUTEISIMA. BBINOJHEHHE alTOPUTMOB

BPYYHYIO M Ha KoMIibloTepe. CHHTaKCHYeCKHe U JIorndeckue omuOku. OTKas3sl

2.7

S3pik  mporpammupoBanus  (Python, C++, Java, C#, IllkonbHbIi
Anroputmuyeckuii  S3pik). CucremMa NpOrpaMMHMpOBAHUS: PENAKTOP TEKCTa

IIpOrpamm, TPAHCIATOP, OTIIATIUK

2.8

2.9

2.10

2.11

HepCMeHHaSIZ THII, WM, 3HA4YCHHUC. HGJ'II)IG, BCHICCTBCHHBIC W CHMBOJIbHBIC

MNCPEMCHHBIC

OnepaTop NpucBanBaHUs. ApI/I(l)MeTI/I‘IeCKI/Ie BBIPAXKCHUA U TOPSAHOK HX
BBIYHCIICHUA. Onepam/m C IOCJIBIMHU YHUCIIaMU. HNCIOYUCICHHOC ACJIICHUEC, OCTATOK

OT ACJICHUA. HpOBepKa ACIIMMOCTHU OJHOI'O IECJIOro YMucila Ha ApYyroe

BerBnenus. CocraBHble YCIOBHMSI (3allUCh JIOTMYECKMX BBIPAXKEHMM Ha
U3y4aeMOoM s3bIKe NporpaMmMupoBanus). HaxoxieHne MUHUMyMa 1 MakCUMyMa
U3 JBYX, TPEX U YETHIPEX uncen. Penenne KkBagpaTHOrO ypaBHEHUS, UMEIOILETO

BCIICCTBCHHBIC KOPHU

I[I/IaJ'IOl"OBa}I OTJIalKa MporpaMM: MOomaroBO€ BBIITOJHCHHUEC, ITIPOCMOTP 3HAYCHUI

BCJIMYHH, OTJ'IaJIO‘-IHI)II\/'I BBIBOA, BI)I60p TOYKH OCTaHOBa

2.12

[uxn ¢ ycmoBueM. Anroput™ EBKIMaa st HAaXO0XKIEHUS HAMOOJIBIIIETO 001Iero
JENUTENS IBYX HATYypaJbHBIX yucell. Pa30ueHue 3amucu HaTypallbHOTO YHUCHA B

MO3UIIMOHHOM CHCTEME€ C OCHOBaHMEM, MEHBIIMM WM paBHbIM 10, Ha




OTJeNbHbIC ITU(PBI

2.13

2.14

2.15

Huki ¢ nepeMeHHON. AJITOPUTMBI IPOBEPKHU JAE€TUMOCTH OJHOTO LIEJIOro YHcia

Ha JIpyroe, IpOBEPKU HATYPaJIbHOTO YKCiIa Ha IPOCTOTY

O6paboTka CUMBOIBHBIX JaHHBIX. CHMBOJIBHBIE (CTPOKOBBIE) IEpPEMEHHEIE.
[MocumBonpHas 00paboTka cTpok. [Toacu€T 9acTOThl MOSBICHHUS CHMBOJA B
cTpoke. BectpoeHnnble hyHKIMM 1711 00pabOTKH CTPOK

OnpenencHue BO3MOXHBIX PE3yJIbTaTOB pPaOOTHl AITOpPUTMAa TPHU 33JaHHOM
MHO>KECTBE BXOJHBIX TaHHBIX, OMPEICICHUE BO3MOXKHBIX BXOIHBIX JaHHBIX,

MPUBOSAIINX K JAHHOMY PE3yJIbTaTy

9 KJIACC

Kox

11

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[{udpoast rpaMOTHOCTH

['moGanenas cetb WutepHer. IP-ampeca y3noB. CereBoe XpaHEHHE aHHBIX.
MeTop! HHIUBUAYAILHOTO U KOJUICKTHBHOTO pa3MeNIeHUsT HOBOW MH(OpMAIIHH B
Wutepnere. bonbiie paHHple (MHTEpHET-AAaHHBIE, B YAaCTHOCTH JIaHHBIC

COLIMAJIbHBIX CETEeH)

1.2

1.3

2.1

[Tonatue 06 wuHOpMaMOHHON O€30MacHOCTU. YTPO3bl HHGOPMAIMOHHON
0e30MacHOCTH TIpHU padoTe B INI0OATBEHOM CETH U METOMBI MPOTUBOACHCTBUS UM.
[IpaBuna 6e3omacHoOM ayTeHTHU(UKAIMU. 3alIUTa JAYHON MHPOpPMAIUA B CETH
WNurepner. be3omacHele cTpareruu  moBeldeHUs B ceTu  VIHTepHer.
[IpenynpexaeHue BOBIEUYEHUS B JECTPYKTUBHBIE U KPUMHHAIBHBIE (POPMBI

CEeTeBOI aKTUBHOCTHU (KHMOepOYUIMHT, GUILIKHT U IpyTrue GOopMbl)

Bunsl nestensHoctn B MHTepHETE. MHTEpHET-CEPBUCHI: KOMMYHUKALIMOHHBIE
CepBUCHI (1OUTOBaAsA CiIyk0a, BUIEO-KOH(EPEHI-CBSI3b U APYTrHE), CIIPABOYHBIC
CIyObl (KapTbl, paclucaHusi W JpYrue), MOHCKOBBIE CIYXKObI, CIIyKObI
OOHOBJICHHMSI TPOTPAMMHOI0 o0OecriedeHuss M Jpyrue ciyxObl. CepBHUCHI
rocyiapcTBeHHbIXx  yciayr. OOmauynble XpaHwiumia JgaHHbX. CpencrtBa
COBMECTHOM  pa3paboTKu JOKyMeHTOB (onmaiH-o¢ucel). IIporpammuoe
olOecrieueHre Kak BeO-cepBHC: OHJIAHHOBBIE TEKCTOBble M TIpaduyeckue
pEeaKTOpHI, Cpe/ibl pa3pabOTKU MPOrpaMM

Teopernueckue OCHOBBI HH()OPMATHKH

Mogenb. 3amauum, perraeMble ¢ MOMOINBIO MojaenupoBanus. Kiaccudukarmm




2.2

2.3

mojneneil. MarepuanbHble  (HaTypHblE) W HMH()OpMAIMOHHBIE  MOJEIH.
HenpepeiBHble M guckpeTHble Mozaenu. Mmuranmonusie mopnenu. Mrpossie
mozenu. OIEHKa COOTBETCTBUS MOJEIH MOJAEIUPYEMOMY OOBEKTYy M LM

MOACIIUPOBAHUA
Tabnuynbie MOACIIH. Ta6JII/II_[a KaK nIpe€ACTaBJICHUEC OTHOUICHUA

ba3er nmanHpix. OTOOp B TabiMIE CTPOK, YAOBIETBOPSIONIUX 3aJaHHOMY

YCIIOBUIO

2.4

I'pad. Bepmmna, pebpo, myts. OpHEHTHPOBAHHBIE W HEOPUCHTHPOBAHHBIC
rpadsel. Jlnmuua (Bec) pebpa. Becomas martpuma rpada. [InuHa myTH MEXIy
BepmmHamMu rpada. [Touck ontumansHOTro TyTH B rpade. HavanpHas BepminHa
(MCTOYHMK) W KOHEYHas BepHIMHA (CTOK) B OPHUEHTUPOBAHHOM Tpade.

Brrurcnenue komdecTBa IMMyTe B HAITPABICHHOM allMKIIMYECKOM rpade

2.5

2.6

HepeBo. Kopens, Bepmmna (y3en), juct, pedbpo (ayra) nepea. Boicotra nepesa.
[omnepeBo. Ilpumepsr wucmonb3oBaHusi jaepeBbeB. llepebop BapwaHTOB C
MOMOIIIBIO JiepeBa

[Tonsatne Maremaruyeckod Mojenu. 3ajadyd, peliaeMble € HOMOILBIO
MaTeMaTH4eCKOro (KOMIIBIOTEPHOTO) MOJEIINPOBAHUS. Otnuune
MaTeMaTHYeCKOM MojeidM OT HaTypHOH MOJETd M OT  CJIOBECHOTO

(JIuTepaTypHOTO) ONMKUCAHUS O0OBEKTA

2.7

3.1

3.2

OTaIbl KOMIIBIOTCPHOT'O MOJCIMPOBAHHA: ITIOCTAHOBKA 3ada4du, IMOCTPOCHUC
MaTeMaTH4eCKOn MOACIIHN, nporpaMmMHas peaim3anus, TCCTUPOBAHMUC,
MMPOBECACHNUEC KOMIBIOTECPHOI'0O OSKCICPUMCHTA, AaHaJIM3 ¢C€ro pe3yjbTaToB,

YTOYHEHHE MOJEIHN
AJNTOpUTMBI M TPOrpaMMHUPOBAHUE

Pa30uenue 3aJa4d Ha IIoA3aJavH. CocraBneHue AJITOPUTMOB U IIpOorpamMm C
HCITIOJIB30BaHHUEM BeTBHeHHﬁ, OUKJIOB M BCIIOMOTraTCJIbHBIX aJITOPHUTMOB JJId

YHpaBJICHUA UCIIOJIHUTCICM HUJIN APYTUMHA UCTTIOJTHUTCIIAMU

Tabnuunble BenuuuHbl (MaccuBbl). OnHomepHble MaccuBbl. CocTaBiieHHE U
OTNaJIKa TPOrpaMM, pPEATU3YIOMIMX THUIIOBBIE  AITOPUTMBI  O0OPaOOTKHU
OJTHOMEPHBIX YHUCIIOBBIX MACCHBOB, Ha OJHOM W3 SI3BIKOB MPOTPAMMHPOBAHUS
(Python, C++, Ilackans, Java, C#, lllkonbHblii AnropuTMHUUecKuil SI3bIK):
3aIMOJTHEHNWE YHCIIOBOTO MAaCCHBa CIyYalHBIMU YHUCJIAaMH, B COOTBETCTBHH C
dbopMymnoit win myTéM BBOJAA YMCEN, HAXOXKJIECHHUE CYMMBI 3JIEMEHTOB MacCHBa,
JIMHEWHBIN TTOMCK 3aIaHHOT0 3HAUEHHS B MACCHBE, ITOJICUYET DJIIEMEHTOB MacCHBa,

YAOBJICTBOPAOIINX 3aJaHHOMY YCJIOBUIO, HaXOXJACHUC MHUHHUMAJIBHOI'O




(MakcuMaJIbHOTO) 3NIeMeHTa MaccuBa. COPpTUPOBKA MacCHBa

3.3

OO6paboTka TOTOKA JAHHBIX: BBIYMCICHHWE KOJHMYECTBA, CYMMBI, CPEIHETO
apu(METHYECKOro, MHUHUMAJIBHOIO M MAaKCHUMaJbHOI'O 3HA4YEHUs 3JIEMEHTOB

MOCJICAOBATCIIBHOCTHU, YAOBJIICTBOPAIOIMIUX 3aJaHHOMY YCJIIOBHIO

3.4

4.1

4.2

VYnpasnenue. Curnan. O6patnas cBs3b. [lomyueHune curHamoB oT IH(POBBIX
JaTYMKOB (KacaHMs, pAacCTOSHHUS, CBeTa, 3BykKa u Jpyroro). IIpumeps
UCTOJIB30BaHUSl TpPUHIMIA OOpaTHOW CBA3M B CHUCTEMax YIpPaBICHHA
TEXHHYECKHMMH YCTPOWCTBAaMH, B TOM 4HClIe B pobOororexHuke. [Ipumeps
POOOTU3MPOBAHHBIX CUCTEM (CHUCTEMA YIPABJICHUS JIBMKEHUEM B TPAHCIIOPTHOM
cHCTeMe, CBapoyHas JIMHHUS aBTO3aBOJa, ABTOMATH3MPOBAHHOE YIIPABICHUE
OTOIUICHHMEM JIOMa, AaBTOHOMHAsi CHCTEMa YIpPaBICHHUS TPaHCIOPTHBIM

CPEICTBOM U JAPYTHE CUCTEMBI)
HudbopmalinoHHbIE TEXHOIOTUN

[lonsTne 00 AMEKTPOHHBIX TaOMUIaxX. THUIBI JaHHBIX B SYCHKaX DJICKTPOHHOM
tabmuipl. PenaktupoBanue u popmatupoBanue tabaul. BerpoeHHsle GyHKIMM
JUI TIONCKAa MaKCHMyMa, MUHUMYMa, CYMMBI U CPEIHETO apu(pMeTHIecKoro.
CoprupoBka JaHHBIX B BBIIEICHHOM auanasoHe. Iloctpoenne auarpamm
(ructorpamMma, KpyroBas AMarpaMma, TO4ye€4Hasl Jauarpamma). BpiOop Tumna

AuarpaMMbl

[TpeoOpazoBanue Gopmyn mpu kKomupoBaHuu. OTHOCUTENbHAsA, aOCOMIOTHAS U

CMCIIaHHasg aapecauuns

4.3

VYc0BHbBIE BBIUMCIEHUS B 3JEKTPOHHBIX Tabnuuax. CyMMHUpOBaHUE U MOACUET
3HaYeHUH, OTBEYAIOIIUX 3aJlaHHOMY YycioBHio. OOpaboTka OonbpIIMX HaOOpOB

JaHHBIX. YucnenHoe MOACIIUPOBAHUC B DJICKTPOHHBIX Ta6J'II/IIIaX

4.4

Ponbp mH(pOpMalMOHHBIX TEXHOJOTMH B Pa3BUTHM IKOHOMUKH MHUPA, CTPaHbI,
peruona. OTKpeIThIe oOpa3zoBaTenbHble pecypchl. [Ipodeccun, cBsizaHHBIE C
uHpOpMaTUKOH W  HMH(OOPMALIMOHHBIMU  TEXHOJIOTMSIMH:  BeO-Iu3aiiHep,
OPOTPAaMMHUCT,  Pa3pabOTUMK  MOOMJIBHBIX  HPUIIOKEHUH, TECTUPOBIIMK,
apXUTEKTOpP TMPOTPaMMHOI0 OOecleyeHus, CHEIHAIUCT [0 aHAIU3y JaHHBIX,

CHCTEMHBIH AAMUHUCTPATOP




IMPOBEPAEMBIE HA OI'D 10 UHO®OPMATUKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHU A

Kon
NpoBepPsIeMOro
TpeOOBaHNS

1

11

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

3HaTh (TOHUMATB )

BrnaneHwe OCHOBHBIMH  TOHATHUSIMH: WHQOpManus, Iepeaaya,
XpaHeHue u 00paboTka WHpOpPMAIHH, aITOPUTM, MOJECIH, ITUPPOBOI
OPOAYKT M WX UCIOJB30BaHUE JIJIS PEHICHUS y4eOHBIX U

MMPAKTUYCCKUX 3aaa4

1.2

BJ'IaIIeHI/Ie IOHATUAMMU:. BBICKA3bIBAHUC, JIOTMYECKad  OIcpanusd,

JIOTNYCCKOC BBIPAKCHUC

VYMmern

2.1

2.2

2.3

2.4

2.5

YMeHue ornepupoBaTh EAMHUIAMH HW3MEPEHUs WH(POPMAIMOHHOTO

00BéMa u CKOpPOCTH Iepeaadn JaHHbIX

YMeHue 3anuceiBaTh M CpaBHHUBaTh Ienble uuciaa or 0 go 1024 B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS C OCHOBaHUsIMHU 2, 8,

16, BBITIOJIHATH apI/I(i)MeTI/I‘leCKI/Ie onepanru Haax HUMHA

YMmenue KOOAUPOBATL MU ACKOAHWPOBATH COO6H_I6HI/I$I IO 3aJaHHBbIM
IpaBHJIaM; ITOHMMaHHEC OCHOBHBIX IIPHUHIUIIOB KOAWPOBaHUA
I/IHq)OpMaLII/II/I paSHHQHOﬁ IMpUpOAbI: TCKCTOBOI\/’I, rpati)nqecxoﬁ, ayauo
VYMeHHe 3aluChiBaTh JOTHYECKHE BBIPpAXKCHUSA C HUCIHOJIB30BAHUCM
JAU3BIOHKINHK, KOHBIOHKIIHUU W OTPUIAHHA, OMNPECACIATH MCTUHHOCTH
JJOTHYCCKHUX BBIpa)KCHHﬁ, €CJIM HM3BCCTHBI 3HAUYCHUA MHMCTHHHOCTH
BXOAAIHUX B HCTO NCPEMCHHBIX, CTPOUTH Ta6J'II/II_U>I UCTUHHOCTHU JJIA
JJOTHYECKHUX BBIp&)KGHHﬁ; 3alMUCbIBaTh JIOTHYCCKHUEC BBIPAXKCHUA Ha

HN3YYaCMOM SA3BIKEC IIPOrpaMMHUPOBAHUS

YMeHue CcocCTaBisITh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIO)KHbIE  alTOPUTMBl  JJIi  YIPaBJICHUS  HUCIOJHUTEISIMU
(Uepenamka, YepTéxHUK U JApYyrue); co3qaBaTh U OTJIAKHUBAThH
pOrpaMMbI Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,

[Tackanb, Java, C#, IlxonbHbld AdropuTMUYeCKUi  S3BIK),




PCAIU3YIOIHUEC HECIIOKHBIC aJITOPUTMEIL 06p2160TKI/I YUCJIOBBIX JaHHBIX
C HCIIOJIB30BAHHMCM IIHMKJIOB H BeTBHCHI/Iﬁ; YMCHHUC paS6I/IBaTB 3aJa4uu
Ha moJ3agavur, UCI0JIb30BaTh KOHCTAHTHI, ICPEMCHHLIC 1 BbIPAKCHUA
Pa3INIHBbIX THUIIOB (‘II/ICJ'IOBBIX, JJOTHYECCKHX, CI/IMBOJ'IBHBIX);
AHAJIM3UPOBATH HpGI[JIO)KGHHLIﬁ AJIropuT™M,  OIPCACIIATh, KAKHC
pE3yiabTaTbel BO3MOXHBI IIPU 3aJJAHHOM MHOXCECTBE HCXOAHBIX

3HaYEHUN

2.6

YMeHue 3amucaTb Ha HM3y4aeMOM  S3bIKE IPOrPAMMHUPOBAHMS
ITOPUTMBI MTPOBEPKHU JAEIMMOCTH OJIHOI'O LEJIOr0 4Yucia Ha JpYroe,
MPOBEPKH HATYpPAJIILHOTO YHCJIA HA TPOCTOTY, BBIACICHUS U 13
HaTypajJbHOIO YMCJIA, NOUCK MAaKCUMYMOB, MHUHHUMYMOB, CYMMbI

YHCJIOBOM IIOCIEI0BATCIILHOCTH

2.7

Bianenue ymMeHHEM OpHUEHTHPOBATHCA B HMEPAPXUUYECKOU CTPYKType
(dalmoBoi cucTeMbl, padoTaTh ¢ (PaillIoBOH CHCTEMON NEPCOHATLHOTO
KOMITBIOTEpa C HUCHOJb30BaHMEM rpadudeckoro wuHTtepdeiica, a
MMEHHO: CO3JaBaTh, KONMPOBaTh, INE€peMellaTh, MNEPEUMEHOBBIBATH,

yIAIATh ¥ apXUBHUPOBATH (PAliIbl M KaTAIOTH

2.8

BJ'Ia}IGHI/IC YMCHUSAMU U HABBIKAMH UCITOJIB30BAHUSA I/IH(bOpMaIII/IOHHI)IX
U KOMMYHHUKAIITUOHHBIX TEXHOJIOTHI AJig TIOUCKa, XpaHCHUA,

00paboTKH U Mepefaun U aHaJIu3a Pa3IMuHbIX BUAOB HH(OpMaLIUN

2.9

YMmeHue BbIOUpaTh CIOco0 MPEICTaBICHUS JaHHBIX B COOTBETCTBUU C
MOCTaBJICHHOW 3amadeil (TaOmauibl, cXembl, Tpaduku, ITuarpaMmbl) C
WCIIOJIb30BAHUEM  COOTBETCTBYIOUIMX  MPOrPAMMHBIX  CPEICTB

00paboTKH JaHHBIX

2.10

YMenue ¢dopmanuzoBaTb U CTPYKTYpUpOBaTh  HH(OpMaIHIO,
UCIIONB3YSl DJIEKTPOHHBIE TaONUIbl A 0o0paboOTKH, aHanmu3a u
BU3yaJIM3allii YHCIIOBBIX JIaHHBIX, B TOM 4YHCJIE C BBIJICICHUEM
quarna3oHa TaONWIBI W YIOPSJAOYMBAaHHEM (COPTUPOBKON) €ro
AJIEMEHTOB; YMEHUE MPUMEHSTHh B DJEKTPOHHBIX TaOIHIaX (HOPMYITBI
U pacy€ToB C  HUCHOJB30BaHHMEM  BCTPOEHHBIX  (DYHKIUH,
a0COJIIOTHOM, OTHOCUTEIHHOM, CMEIIAHHOM aJpecaliiy; UCIIOIh30BaATh
AIIEKTPOHHBIE TAONUIIBI JJISI YUCICHHOTO MOJEIHPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEAMETHBIX 00JacTein




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
HO UH®OPMATHUKE

Koxa

HHHPar###1.1

IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA

Hudposast rpaMoOTHOCTH

@aiinpl ¥ mankd (katajoru). llpuHIMNBI mocTpoeHHs (PaiIoBbIX
cucteM. [TonHoe nms ¢aiina (manku). [1yts k daitny (manke). Pabota ¢
¢daitnaM ¥ KarajloraMd CpeICTBAMHM OIEPALMOHHOW CHCTEMBI:
CO3/1aHKe, KOIMPOBAaHUE, NTepeMeIleHUE, IEPEUMEHOBAHUE U YAallCHUE
¢daiinoB m manok (karajoroB). Tumbl (aitmoB. CBoiicTBa (aitios.
QaitnoBelii Menemkep. Ilouck ¢aiinoB cpeacTBamu omnepanvoOHHON

CHUCTCMBI

1.2

O6benunenue kommbioTepoB B ceTb. Cerb MuTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa azpecoB Beb-pecypcoB. bpayzep. Ilouckossie
cuctembl. [louck wHpOpPMANMU TIO KIIOYEBBIM CJIOBaM U TIO
n3obpaxenuto. JloctoBepHocTs uHGOpPMAlMU, TMOJIYYCHHOH U3

Hurepuera. IP-anpeca y310B. CeTeBoe XpaHEeHHE JaHHBIX

Teopernueckrne 0CHOBbI UHPOPMATUKHU

2.1

JIMCKpETHOCTh JaHHBIX. BO3MOXHOCTh ONHCAHUS HEMPEPHIBHBIX
00BEKTOB U MPOLECCOB C MOMOIIBIO TUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BomuHbIN andaBuT.
KonnyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOMHAaIuil)
(buxcupoBaHHOW IIUHBI B ABOMYHOM andasute. I[IpeoOpasoBanue
moboro andaBuTa K JABOMYHOMY. KoOJIMYECTBO pa3IMYHBIX CIIOB
(UKCUpPOBaHHOM JJIMHBI B al(aBUTE ONpereIEHHON MOIITHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(aBUTa C MMOMOIIBIO KOJIOBBIX CJIOB
B JIpyroM andasute, KogoBas Tabnuia, nekoaupoanue. Konuposanue
TekcToB. PaBHOMepHBIH koa. HepaBHOMepHbIit kog1. Koguposka ASCII,
BocemuOutabie KomupoBku. [lomsatue o xomupoBkax UNICODE.,
JlekoaupoBaHue COOOIIEHUI € HCIIOJNB30BAaHHMEM PAaBHOMEPHOTO U

HepaBHOMepHOro koja. MHdopmannonHblii 00bEM TEKCTa

2.2

Nudopmannonnsiii 00bEM TaHHBIX. BUT — MUHUManbHas €IUHHIIA
KOJIM4YeCcTBAa MH(POPMAIIMKM — TBOWYHBIA pa3psia. EnuHUIBI n3MepeHus

nH(popMaMOHHOTO 00bEMa HaHHBIX. but, OailT, kumoOalT, Merabair,




2.3

2.4

rurabaift. CKopocTh nepeaayd JaHHBIX. EMUHHIBI CKOPOCTH Meperadn

JaHHBIX

KomupoBanue upera. llBetoBsie momenu. Monens RGB. I'myOuna
konuposanus. Ilamutpa.

PactpoBoe u BekTOpHOE TmpeacTaBicHUE H300pakeHui. Ilukcensb.
Onenka wuH(MOPMAIMOHHOTO O00BEMa TpapUUECKUX JTaHHBIX IS

pacTpoBOro U300paskeHus

KO,I[I/IpOBaHI/Ie 3BYKa. PaBpH,I[HOCTB 1 dJacrora 3anucu. KomandecTBo
KaHaJIOB 3aI1iCH.
OHeHKa KOJIMYCCTBCHHBIX IIaPaMCTPOB, CBA3AHHBIX C IIPCACTABIICHUCM

Y XpaHEHUEM 3BYKOBBIX (paiiiioB

2.5

Hemno3uimoHHbIe W TO3WIMOHHBIE CHUCTEMBl CUYUCICHUSA. AJ(aBHT.
OcHoBanue. Paspépuyras ¢dopma 3amucu uwucna. IlepeBon B
JECATUYHYI0 CHUCTEMY YHCEJ, 3allMCaHHbIX B JPYIMX CHUCTEMax
CUMCIICHHUS.

PumMmckasg cucrema cuucieHus

2.6

2.7

2.8

JlBonyHas cucrema cuucieHus. [lepeBoa LesbIX yucen B Mpenenax oT
0 1o 1024 B nBOMUHYIO CHCTEMY cuucieHus. BocbMmepuuHas cucrema
cuncnenus. [lepeBon uncen u3 BOCbMEpUYHON CUCTEMBI B JBOMUHYIO U
JecsITUUHyI0 cucteMbl M oOparHo. lllecTHaauarepuuHas cucrema
cuncnenus. llepeBox ducen W3 IIECTHAAUATEPUYHOM CUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECATUYHYIO CHCTEMbI U O0OpaTHO.

ApI/I(I)MeTI/ILIeCKI/IC oIrepanunu B JIBOMYHOM CUCTEME CUHCICHUS

Jlornyeckue BBICKa3bIBaHUA. Jlormueckue 3HAYEHHs BBICKA3bIBAaHUM.
DneMeHTapHble U COCTaBHbIE BBICKa3bIBaHUA. Jlornueckue omepanuu:
«» (KOHBIOHKIIMS, JOTMYECKOE YMHOXKEHHE), «MIn» (IU3BIOHKIMS,
JIOTHYECKOE CIIOKEHHE), «He» (j1oruueckoe orpuuanue). [Ipuopurer
jJormyeckux onepauuid. OnpeneneHne HCTUHHOCTU  COCTaBHOIO
BBICKA3bIBAHUS, €CIIM W3BECTHBI 3HAYEHUS HWCTHHHOCTH BXOJSIIHUX B
HEro OJJIEMEHTApHBIX BbICKAa3bIBaHUW. Jlormdeckue BbIpaKCHUS.
[IpaBuna 3anmucu Jjorumdeckux BelpakeHuid. IlocTpoenue Tabnuil

HCTHUHHOCTHU JIOTHUYCCKUX BLIpa)I(CHHf/'I

Jlornueckne »IEMEHTBEL. 3HAKOMCTBO C JIOTHYCCKHMH OCHOBaMH

KOMIIbIOTEpa

2.9

HerepBIBHBIC N OUCKPETHBIC MOACIIN. NMuTanmmoHHEIS MOACIIH.




2.10

211

Urpossie monenu. OlieHKa aJeKBAaTHOCTH MOJIEIN MOJIECIHPYEMOMY

O6T>€KTy " OCJIAIM MOJCIIMPOBAaHUS

Tabnmuunbie Monenu. Tabnuna kKak MpeacTaBiIeHUEe OTHOMICHHS. ba3bl
nanHelx. OTOOp B TaOiMIle CTPOK, YIOBJICTBOPSIONINX 3aJaHHOMY

YCJIIOBHUIO

I'pad. Bepumna, peopo, MyTh. OpueHTUpOBaHHbIE u
HeopueHTUpoBaHHbIC Tpadwl. [[nwHa (Bec) peOpa. BecoBas matpuiia
rpada. JnuHa nytu Mexay BepuinHamu rpada. [louck ontuMaibHOro
nytu B rpade. HaganbHas BepmmHa (MCTOYHUK) M KOHEYHAS BEPIIMHA
(cTok) B opueHTHpOBaHHOM rpade. Brluncienue konuyecTBa myTei B

HaIpaBJIEHHOM aIlUKINYECKOM Tpade

212

Hepeso. Kopens, BepmmHa (y3ei), muct, pedpo (ayra) nepea. Beicota
nepesa. IlogmepeBo. Ilpumepbl ucnonb3oBaHusi aepeBbeB. [lepedop

BapHWaHTOB C IOMOLIBIO ACPCBA

3.1

AJTOPUTMBI U IPOTPAMMUPOBAHHE

CpoiictBa anroputMa. CrnocoObl 3amucu aaroputMa (CIOBECHBIN, B
BHJI€ OJIOK-CXEMBI, IPOrpPaMma).

CocraBiieHne aNropuTMOB U IIPOIPaMM C UCIIOJIB30BAHUEM BETBIICHUH,
LUMKJIOB M  BCIOMOTAaTEIbHBIX  QJITOPUTMOB JJI  YIpaBJIEHUS
ucnonaureneM (Pobor, Uepenamka, YepTéxHUK U JIpyrue).

BelInonHeHne anropuTMoB BpYYHYIO M Ha KOMIIBIOTEpE

3.2

S3pik  mporpammuposanust  (Python, C++, TIlackams, Java, CH#,
HIxonbHBIH ANTOPUTMUYECKUN SI3BIK).

Cucrema  mporpaMMHUpPOBaHHUSA:  pEdAKTOp  TEKCTa  Iporpamwm,
TPAHCIATOP, OTIATUHK.

IlepemenHas: Tun, wumsA, 3HadeHWe. Llenble, BEHNIECTBEHHBIE U
CUMBOJIbHBIC [IEPEMEHHBIE.

Oneparop npucBauBaHus. Apu(pMETHUYECKHE BBIPAXKEHHUS U TOPSIOK
ux BbluMciaeHus. Onepauuy C LENbIMH YHUCIAMHU: ILEJIOUYUCICHHOE
JeJIEHHEe, OCTaTOK OT aeneHus. Bersnenus. CocTaBHbIE YCIIOBUSA
(3amMch  JIOTMUECKMX  BBIPAXEHMH  Ha  HM3y4aeMOM  f3BIKE
nporpaMMmupoBanus). Haxoxnenne MUHIMyMa

U MakCHUMyMa U3 JIBYX, TPEX U 4ETBIPEX uncell. Pelenne kBaapaTHOro
YpPaBHEHHUs, MMEIOIIETO BEUIECTBEHHbIE KOpPHU. Llukin ¢ ycimoBuem.

Anroput™ EBkinaa Juist HaX0KA€HUST HAaUOOJIBIIETO OOIIETo AETUTENs




JIBYX HaTypaJbHBIX 4Hcen. Pa3OueHue 3amucu HaTypalbHOTO YUCla B
MIO3ULIMOHHON CUCTEME C OCHOBAHHMEM, MEHbIIMM WX paBHbIM 10, Ha
oraensHble mUppsl. LUK ¢ mepeMeHHOW. ANTOPUTMBI TPOBEPKU
JEIUMOCTH OJHOI0 LEJIOr0 YKUCiia Ha APYroe, MPOBEPKHU HATYypPaIbHOIO

4uclia Ha POCTOTY

3.3

3.4

3.5

3.6

4.1

O0paboTka CUMBOJBHBIX JaHHBIX. CHMBONBHBIE (CTPOKOBEIC)
nepemenHble. [locuMBosibHas oOpaboTka cTpok. [loxcuér 4vacToThl
TIOSIBJICHUSI CUMBOJIA B CTpOoKe. Berpoennbie pyHKuuu 1ist 06paboTku
CTPOK

OmnpeneneHre BO3MOXHBIX pE3yJIbTaTOB pabOThl AJIrOpUTMa IpU
JAHHOM MHOJKECTBE BXOJHBIX JaHHBIX, OMNpEICICHHE BO3MOXKHBIX

BXOJAHBIX JAHHBIX, IPUBOJANINUX K JAHHOMY PC3YJIbTATY

Tabnuunble  BenuuuHbl  (MaccuBbl). OJIHOMEpHBIE  MAacCCHBBIL.
CocraBneHue W OTIaJKa WPOrpamMM, pPEATU3YIOUUX TUIIOBHIC
QITOPUTMBI 0OOPaOOTKH OJHOMEPHBIX YHMCIOBBIX MAaCCHBOB, HA OJHOM
u3 s3pIk0B nporpammupoBanus (Python, C++, Ilackans, Java, CH#,
[IkonbHBIH ~ ANTOPUTMUYECKUM  SI3BIK): 3allOJIHEHHE YHCIOBOTO
MaccuBa CIIy4YallHBIMH YHCJIaMHU, B COOTBETCTBHH C (OPMYIONW WU
NMyTéM BBOJA YHCEN, HAXO0XIECHHUE CYMMBI DJJIEMEHTOB MAaCCHUBA,
JIMHEWHBIN MONCK 3aJaHHOTO 3HAYSHUS B MACCHBE, MOJICUET DJIEMEHTOB
MACCHBAa, YIOBJIETBOPSIOIIMX 3aJaHHOMY YCJIOBUIO, HaXOXKJICHHUE
MUHUMAaJIbHOIO (MaKCHUMaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpoOBKa
MaccuBa. OOpaboTka TMMOTOKA JaHHBIX: BBIYHUCICHHE KOJIUYECTBA,
CYMMBI, CpeaHEero apuMeTUYECKOTO, MHHUMAaJILHOTO u
MAaKCHUMaJIbHOTO  3HAQUYEHUs  DJIEMEHTOB  IIOCJIEAOBATEIBHOCTH,

YAOBJICTBOPAOIINUX 3aJaHHOMY YCIIOBHUIO

VYnpanenue. Curnan. OOpatHas cBs3b. [lonydeHue CHrHaJloB OT
1M (POBBIX AATYUKOB (HApUMEp, KacaHUsl, pacCTOSHUS, CBETA, 3BYKA).
[Ipumepsbl HCTONB30BaHMSA NPUHIMIA OOPAaTHOW CBSI3M B CHUCTEMAax
yIOpaBleHUs] TEXHUYECKUMHU YCTPOWCTBAMHU C MOMOUIbIO JaTYUKOB, B

TOM YHUCJI€ B POOOTOTEXHUKE
NudopmanroHHbie TEXHOIOTUH

TexcToBble JOKYMEHTHI M WX CTPYKTYpHBIE OSJEMEHTHI (CTpaHUIIa,
a03art1, CTpoKa, CJI0BO, CHMBOJI).

TeKCTOBBIM NPOLECCOP — MUHCTPYMEHT CO3/1aHUs, PEIAKTUPOBAHUS U




dbopmatupoBanus TekcToB. [IpaBuna Habopa Tekcra. PenaktupoBanue
tekcta. CoiictBa cumBoJIOB. [Ipudt. Tunsl mpudtoB (pybiensie, ¢
3acedyKaMu, MOHOIIUPUHHEIE). [lonyXKupHOE M KypCUBHOE HauepTaHUeE.
CpoiicTBa a03aneB: TpaHHIBI, a03alHBId  OTCTYI, WHTEPBAI,
BbIpaBHUBaHMe. [lapameTprl crpanuisl. CtuieBoe ¢GopmMaTupoBaHUE.
CrpykrypupoBanue HHOOPMAIMK C IMOMOIIBIO CITHCKOB M TaOJIHII.
MHuoroypoBHeBble cnucku. JloOGaBneHue TabnMIl B TEKCTOBBIC
JNOKYMEHThI. BcraBka W300paKeHHA B TEKCTOBBIE JOKYMEHTHI.
OOtekaHne W300paXEHW TEKCTOM. BKIIOUEHHWE B  TEKCTOBBIN
JTOKYMEHT Juarpamm, (opMyJ, HyMepaluu CTPaHHI], KOJOHTHTYIIOB,

CCBUIOK U APYTIUX 3JICMCHTOB

4.2

4.3

PactpoBbie pucynku. Mcnonb3oBanue rpadpuueckux NpuMUTHBOB.

Onepauuu penakTUpoBaHUs TIpaduuecKux OOBEKTOB, B TOM YHCIE
udpoBeIX Qororpaduii: U3MEeHEHHE pa3Mmepa, oOpe3ka, IMOBOPOT,
oTpakeHue, pabota ¢ obnactamu (BblIEJICHHE, KOIIMPOBAHUE, 3aIHBKa
[IBETOM), KOPPEKIUs IIBETAa, SIPKOCTH M KOHTPACTHOCTH. BekTopHas
rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMU CPEICTBAMU
TEKCTOBOI'O TMPOIECCOpa WM JAPYTUX TporpamMm (MPUIIOKEHUM).

Jlo6aBneHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

[ToaroroBka MynbTUMeTUNHBIX Tpe3eHTanuid. Cnaiin. JlobaBieHue Ha
ciaiin Texkcta W u3ob0paxeHuid. PaboTra ¢ HECKOJBKUMU CllaiiiaMu.
JloGaBinenne Ha claid ayIUOBU3YaIbHBIX JAaHHBIX. AHHMMAIIUA.

I'unepcceslnkn

4.4

4.5

Tunel JaHHBIX B siUeHKax 3JEKTPOHHOW Tabnuibl. PenaktupoBanue u
¢dbopmatupoBanne Tabmui. BceTpoeHHble GYHKIMH A7 TIOHMCKA
MakcUMyMa, MHHHUMYMa, CYMMbl U CpeIHEro apupMeTH4ecKoro.
CopTupoBKa JaHHBIX B BBIJCIEHHOM jauamna3oHe. IlocTtpoenue
auarpaMMm  (TUCTOorpamMma, — KpyroBas — AuarpaMma,  TOu€yHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue ¢popmyn npu

KOIIMPOBAHUMU. OTHOCI/ITCJ'IBHaH, a0COJIFOTHAS U CMEIIIaHHAas azpecanunsa

YCOBHBIE BBIYUCICHUS B AJIEKTPOHHBIX Tabnumax. CymMMuUpoBaHue U
MOACYET 3HAYEHWU, OTBEUAIOIIMX 3aJaHHOMY YycioBuio. OO6paboTka
O0onpIMX HAOOPOB  MaHHBIX. UHMCIEHHOE  MOJECIUPOBAaHHE B

AJIEKTPOHHBIX TaOIUIIAX




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

«Mudpopmaruka. 7 kiaacc. bazosbiii ypoBeHb», aBTopsl JI. JI. bocosa, A. 1O.
Bbocora, moxxHO HaliTh Ha caiite «[Ipocsemenue», 2025
«Undopmaruka. 8 kiaacc. bazoBbiii ypoBenb», aBtops JI. JI. bocona, A. 1O.
bocora, moxxHO HaliTh Ha caiite «[Ipocsemenue», 2024
«Undopmaruka. 9 kinacc. bazoBblii ypoBenby, aBTopsl JI. JI. bocosa, A. 1O.

bocoBa, MmoxHO HaiiTu Ha caiite «IIpocBemienue», 2024

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Angexc yueOHUK
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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no uHpoOpMaTUKE Ha YpPOBHE CpeIHEro oO0iiero oOpa3oBaHUs
NaéT MpeCTaBICHUE O LEeNsAX, o0lel crparerun OOy4YeHHUs, BOCHUTAHUS U
pa3BuTHs oOydaroIMxcs cpeicTBamu ydeOHoro mpeamera «UudopmaTtnka» Ha
0a30BOM YpOBHE, YCTaHaBIMBAaET OO0s3aTENbHOE MPEAMETHOE COJEpKaHUeE,
MpeaycCMaTpUBAET €ro CTPYKTYPUPOBAHHE IO pasjeiaM U Temam, ONpelesser
pacnpeniesieHue ero no kiaccam (rojam Uu3ydeHust).

[Iporpamma o nHpopMaTUKe ONpeesieT KOINYeCTBEHHbIE U KAYeCTBEHHBIE
XapaKTepUCTUKHN Y4EeOHOro MaTepuaia Juisl KaXJa0ro rojia u3y4eHus, B TOM YUCIe
JUISL COJIEP KATeNIbHOTO HAIMOJHEHHUs] Pa3HOro BUAA KOHTPOJS (IMIPOMEKYTOUYHOM
aTTecTaluu oOy4arommxcs, BCEPOCCUMCKUX MIPOBEPOYHBIX pabor,
rocy/1apCTBEHHOM UTOroBoM aTrectaiuu). [Iporpamma no nHpopMaTuke sBisieTCs
OCHOBOM [IJI1 COCTaBJEHUS AaBTOPCKUX YUYEOHBIX MpPOTpaMM U Y4eOHUKOB,
MOYPOYHOTO TUTAHUPOBAHUS Kypca yYUTEIEM.

NudopmaTika Ha ypoBHE CpEHETO OOLIEro 00pa30BaHus OTPAXKAET:

CYIIHOCTh HMH(POPMATUKM KaK HAyYHOW JAUCHUIUIMHBI, H3y4arollen
3aKOHOMEPHOCTH MPOTEKAHUS U BO3MOKHOCTH aBTOMATH3AIUU MH()OPMAITMOHHBIX
IPOIIECCOB B PA3IMYHBIX CHCTEMAX;

OCHOBHBIE  00JIaCTU  TPUMEHEHHs  WH(DOpPMATHKH, TPEXKAE  BCETO
UH(GOPMAIIMOHHBIE TEXHOJIOTHH, YIIPaBIECHUE U COLIMANIbHYIO chepy;

MEXIUCIUIUIMHAPHBIN ~ XapakTep HWHGOPMATHKH W HUH()OPMAIMOHHOMN
NEeSITEIHHOCTH.

Kypc mndopmatnkyu Ha ypoBHE CpeaHETro OOIIero oOpa3oBaHUs SBISCTCS
3aBEpIIAIONIMM JTAlOM HEMPEPHIBHON MOATOTOBKMA OOYy4YaIOIIMUXCA B 00JacTH
UHPOPMATUKK U HHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH, OH
OMMpAETCS Ha COJEpKaHHE Kypca HHPOPMATUKH YPOBHS OCHOBHOTO OOIIETO
oOpa3oBaHHMs M  ONBIT  TMOCTOSIHHOTO  NPUMEHEHHUS  UHGOPMAIIMOHHO-
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTHUM,  Ja€T  TEOPETUYECKOE  OCMBICIICHUE,
MHTEpIpETaLnIo U 00001EHHE 3TOTO OMBITA.

B conepxxanun ydeOHoro mpeamera «MHpopmaTika» BBIIETISIOTCS YETHIpE
TEMaTHUYECKUX pa3jea.

Pazmen «lludpoBas TrpamMOTHOCTH» OXBATHIBAET BOMPOCHI YCTPOMCTBA
KOMITBIOTEPOB W JIPYTUX DJIEMEHTOB IM(GPOBOTO OKPYKEHHUS, BKIIOYAS
KOMITBIOTEPHBIE CETH, UCIIOTB30BaHNUE CPEJICTB ONEPAIMOHHON CUCTEMBI, padoTy B
cetu VIHTepHET ¥ WCHOIB30BAaHHE WHTEPHET-CEPBUCOB, WH(DPOPMAITMOHHYIO
0€301acHOCTb.

Paznen «Teopernueckue OCHOBBI HH(POPMATHKM» BKIHOYAeT B ceOs
MOHSATUUHBIA anmapaT WHMOPMATHKHU, BOMPOCHl KOJUPOBAHHUS HH(OpMAIINH,



u3MepeHuss MHOOPMALMOHHOTO 00bEMa JTaHHBIX, OCHOBBI alNreOpbl JIOTUKU U
KOMITBIOTEPHOT'O MOJICTUPOBAHUS.

Paznen «Anroputmbl M TOpOrpaMMHUpPOBAHHE) HAMpPABICH HA pa3BUTHE
QITOPUTMUYECKOTO  MBIILICHUS, pPa3pabOTKy aJrOpuTMOB, (POPMHUPOBAHUE
HABBIKOB peaJM3allik TPOrpaMM Ha BBIOPAHHOM SI3BIKE IPOTPAMMHUPOBAHHSI
BBICOKOT'O YPOBHSI.

Paznen  «HdopmanioHHbIE  TEXHOJOTHHM»  OXBaThIBAET  BOIPOCHI
MPUMEHEHUST WH(POPMAIIMOHHBIX TEXHOJOTHHA, PEATM30BAHHBIX B MPUKIATHBIX
IPOrpaMMHBIX MIPOJIYKTaX U MHTEPHET-CEPBUCAX, B TOM YHCJIC MPU PEIICHUH 3a]1a4
aHajgu3a JaHHBIX, HCIOJb30BaHHWE 0a3 JaHHBIX U DJICKTPOHHBIX TaOJUIl IS
pelieHus MPUKIaJIHbIX 3a/1a4.

Pesynbpratel  6a30BOrO  ypOBHS ~ M3y4YeHHS ~ y4eOHOro  mpeaMera
«ndopmarrkay  OpUEHTHPOBAHBI B  TMEPBYO  ouepebr Ha  OOIIYIO
(GYHKIIMOHAIBHYIO ~ TPaMOTHOCT, MOJTyYeHUE KOMITIETCHTHOCTEH  JJIs
MOBCETHEBHOM JKM3HU U 00111eT0 pa3BuTHs. OHHU BKIIOYAIOT B ceOsI:

MOHUMAHHUE TPEIMETa, KIIOUYEBBIX BOMPOCOB M OCHOBHBIX COCTABJISIFOIIUX
AJIEMEHTOB M3y4aeMOU MpeIMETHON 00J1acTu;

yMEHUE pellaTh TUMOBBIE TNPAKTUYECKHE 3aJayd, XapaKTepHbIC IS
UCIIOJIb30BaHMS METOJIOB U MHCTPYMEHTApHs JaHHOU MpeMEeTHOM 001acTu;

OCO3HAHHE paMOK H3y4aeMOW TMpeaMEeTHON o00iacTh, OTrpaHUuYEHHOCTU
METOJIOB U HUHCTPYMEHTOB, THITUYHBIX CBSI3€H C IPYrUMU 00JIACTIMU 3HAHUS.

OcHoBHas 11e5b u3y4eHus: yueonoro npeameta «Mupopmarrka» Ha 6a30BoM
YpOBHE JIJIsl YPOBHS CpeHEro o0I1Iero oopa3zoBaHusi — odecrneueHme aaabHenIero
pa3BUTHs HUH(POPMAIMOHHBIX KOMIIETCHIIMI BBITYCKHUKA, €ro TOTOBHOCTU K
KU3HA B YCJOBHUSIX pa3BUBAIOMIETOCS HWH(GOPMAIIMOHHOTO 00IIecTBa W
BO3pacTalonieil KOHKYPEHIIMM Ha pBIHKE Tpyna. B cBA3M Cc 3TUM u3ydeHHe
uHdopmatuku B 10 — 11 kmaccax g0KHO 00€CTICUUTh:

c(hOpMHUPOBAHHOCTh MpEeCTaBICHUM 0 posn nH(OPMATHKH,
WHOOPMAITMOHHBIX W  KOMMYHHKAIMOHHBIX TEXHOJOTUH B  COBPEMEHHOM
OOIIIECTBE;

c(hOpMHUPOBAHHOCTH OCHOB JIOTUYECKOTO U aJITOPUTMHYECKOTO MBIIIJICHUS;

c(hOpMHPOBAHHOCTh YMEHUU pa3nuuaTh (AKTBl W OIEHKH, CpPaBHUBATH
OIICHOYHBIC BBIBOJIBI, BUJETh HMX CBSI3b C KPHUTECPUSMU OIICHUBAHUS U CBS3b
KPUTEPUEB C ONPEAECIEHHON CUCTEMON LIEHHOCTEM, TPOBEPSATH HA JOCTOBEPHOCTH U
000061mmaTe nHpOpPMAIHIO;

c(hOpPMHUPOBAHHOCTh  TPEJACTABICHUH O BIUSHUA  WH(GOPMAIIMOHHBIX
TEXHOJOTUWA Ha JKU3Hb YelIOBeKa B OOIIECTBE, TOHMMAHHE COIUAILHOTO,
SKOHOMUYECKOTO, MOJIUTUYECKOTr0, KYJIbTYPHOrO, HOPUAUYECKOr0, MPHUPOIHOTO,



HPrOHOMHYECKOTO,  MEOUIMHCKOTO W (U3MOJIOTUYECKOTO  KOHTEKCTOB
UH(GOPMAITMOHHBIX TEXHOJIOT U,

MPUHATHE TPABOBBIX U ITUYECKUX ACTIEKTOB WH(OPMALMOHHBIX TEXHOJIOTHH,
OCO3HAHHME OTBETCTBEHHOCTH JIIOZEH, BOBICUEHHBIX B CO3[JaHUE U MCIOJb30BAHHE
MH(OPMAIMOHHBIX CUCTEM, paclpocTpaHeHue UH(HOpMaIIH;

CO37aHUE YCIIOBUW NJisi pa3BUTHUS HABBIKOB y4€OHOH, MPOEKTHOM, HAy4dHO-
HCCIIEIOBATENIbCKOM M TBOPYECKOW NEATETHbHOCTH, MOTHBAIIMH OOYYarOIIUXCS K
CaMOPa3BUTHIO.

Ha uzyuenue undpopmatuku (6a30Bblii ypoBeHb) oTBOAUTCS 68 yacos: B 10
kinacce — 34 gaca (1 gac B Henmento), B 11 knacce — 34 yaca (1 gac B Hefemro).

ba3oBbIii  ypoBeHb H3yueHHS HMHPOPMATHKH OOECIEYHMBaeT MOATOTOBKY
OOyJaloUIuXCcs, OpPUEHTUPOBAHHBIX HA T€ CHEHMUAIBHOCTH, B KOTOPBIX
MHPOPMAIIMOHHBIE TEXHOJOTHH SBISIOTCS HEOOXOIWMBIMH HWHCTPYMEHTAMH
npodeccuoHaIbHON NIeATETbHOCTH, Y4acTHE B MPOEKTHON M HCCIIEI0BATEIbCKOM
ACSATENLHOCTH, CBSI3aHHOM C MEXAWCIMUILIMHAPHOW W TBOPYECKOW TEMAaTHUKOM,
BO3MOXHOCTb ~ pelIeHusi 3ajad 0a30BOro0  YpOBHS  CJIOXHOCTH EnunHoro
roCy/IapCTBEHHOT'0 SK3aMeHa M0 HH(POpPMAaTHUKE.

[locnenoBaTenbHOCTh M3YYEHHS TEM B Mpeaenax OJHOrO0 roja o0ydeHus
MOKET OBITh M3MEHEHa 110 YCMOTPEHMIO YUYUTENs MpU IOATOTOBKE paboueit
IpOTrpaMMbl U IOYPOYHOTO TUIAHUPOBAHUS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIu¢ppoBasi rpaMOTHOCTDH

TpeGoBanusi TEXHMKH OE30MACHOCTM M TUTHEHBI TIpu  paboTe ¢
KOMIIBIOTEPAMHU U IPYTUMHU KOMIIOHEHTaMHU HIU(PPOBOTO OKPYKEHHUS.

[Ipuniunel paGoTel kommbioTepa. IlepconanbHblii KoMmbioTep. Bribop
KOH(UTypaluu KOMIbIOTEPA B 3aBUCUMOCTH OT pPEIIaeMbIX 3aad.

OcHOBHBIE TEHJICHIIMM  Pa3BUTHUS KOMITBIOTEPHBIX  TEXHOJIOTHH.
[TapamenbHbie BBIYHUCIICHUS. MHoromnporeccopHbie CHUCTEMBL.
CyniepkoMnbroTepbl. MUKpPOKOHTpOIUIEpHl. POOOTH3MpPOBaHHBIE IPOU3BOICTBA.

[IporpammHoe  obecnedeHue  KOMIBIOTEPOB. Buasl  mporpamMmmMHOro
obecrieueHuss W ux HaszHaueHHe. OCOOEHHOCTH MPOTPAMMHOTO OOECICUCHHUS
MOOWIBHBIX ycTpocTB. OmepanuvionHas cucrtema. IloHsiTHE O CHCTEMHOM
aIMUHUCTpUpPOBaHMM.  MHCTAmIsnusa W JEUHCTALIANMS  MPOTPAMMHOTO
obecrieyeHusI.

daitnosas cucrema. [louck B daitnoBoit cucteme. Opranuzanus XpaHeHUs U
00pabOTKM JaHHBIX C HCIOJB30BAHHEM HWHTEPHET-CEPBHUCOB, OOJAYHBIX
TEXHOJOTUN U MOOMIIbHBIX YCTPONCTB.

[IpukiasHble KOMIIBIOTEPHBIE MTPOTPaMMBbI U1 PELICHHS TUIIOBBIX 3a/1ad 1O
BbIOpaHHO cienanu3anuu. CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS.

[Iporpammuoe obecnieuenue. JluneH3upoBanue MPOrpaMMHOrO 0OecTieueHUs
u  1mudpoBbiXx pecypcoB. [lpompuerapHoe U  CBOOOJHOE MPOTrpaMMHOE
obecrnieuenue. Kommepueckoe 1 HEKOMMEPUYECKOE UCIOJIb30BAHUE TIPOTPAMMHOTO
obOecrieueHusi W UUPPOBBIX pecypcoB. OTBETCTBEHHOCTb, YCTaHABIMBaeMas
3aKOHOAATENICTBOM Poccuiickor denepanuu, 3a HEMPABOMEPHOE UCIIOIb30BAHUE
IPOTrPaMMHOT0 00eCTICUCHHS U ITU(PPOBBIX PECYPCOB.

TeopeTnueckue 0CHOBbI HHPOPMATHKH

Wudopmarusi, naHHple ©  3HAHWS. Y HUBEPCATBHOCTh  JUCKPETHOTO
npeacraBieHus uHpopManuu. J[BomyHoe KoauwpoBaHue. PaBHOMepHBIE U
HEepaBHOMEpHBIE Kojbl. YcimoBue Pano. [lonxoapl k mM3MepeHHIO HH(POpPMAIUU.
CymHocTh 00BEMHOTO (ayipaBUTHOTO) MOAXOAA K H3MEpPEHHI0 WHGOpMAIHH,
ompejieieHre OuTa C TOYKH 3pEeHUs al(aBUTHOTO TOIXO0NA, CBS3h MEXKIY
pasMmepom andaBuTa U UHPOPMAITMOHHBIM BECOM CHMBOJIA (B TIPEIIMOJIOKEHUU O
PABHOBEPOATHOCTH TOSBICHUS CUMBOJIOB), CBSI3b MEXKIY €IMHUIIAMU HU3MEPEHUs
nHpopmanuu: Out, Oaiir, KoOait, Mobaiit, I'0aiir. CymHOCTb COACPKATECIBHOTO
(BEpOSITHOCTHOTO) TOAXOJa K HM3MEPEHHI0 HHOOpMAIMU, OmpeieieHue Ourta ¢
MO3ULIMH COJIEPKAHUSI COOOIIEHUS.



Nudpopmanmonnsle  mnpouecchl. Ilepemaya uHpopmanmu. McTOUHUK,
MpUEMHHK, KaHall CBS3W, CUTHaN, KoaupoBaHue. Vckaxxkenwe uHpopmanuu Mpu
nepenaye. CKOpPOCTh TMepelauyd JaHHBIX MO KaHaIy CBA3U. XpaHEHHE
uHpopmaimu, o0bEM mnamsaTH. OOpaborka uHbopmanuu. Buael o00paboTKu
nHpopMalMK:  MOJYy4YeHHWE  HOBOTO  COJEpkKaHUs, HU3MEHEHue  (PopMbl
npexacrasinenus uHpopmanuu. Ilouck wundopmanuu. Pone unbopmanmu u
MH()OPMAIIMOHHBIX MTPOIIECCOB B OKPYKAIOIIEM MHUPE.

Cucrembl. KOMMNOHEHTBI cHCTEMBI M WX B3auMmojencTBue. CucTeMsl
yhnpaBjieHus. YTpaBlieHHe Kak HHHOpMaIMOHHbBIN miporiecc. OOpaTHas CBS3b.

Cuctembl cumucieHus. Pa3BépHyTas 3amuch ILEIbIX M JPOOHBIX YHCENT B
MO3UIIMOHHBIX CHCTeMax cuucieHus. CBOWCTBA TO3MIIMOHHOW 3alUCH 4YHUCJA:
KOJMYECTBO LU(P B 3aMKCH, MPU3HAK JCIUMOCTH YKCJIa HA OCHOBAHHE CHUCTEMBI
CUHMCJICHUS. AJITOPUTM TIEPEBOJIA LIEJIOTO Yncia u3 P-U4HON CUCTEMBI CUUCIICHUS B
JECATUYHYI0. AJITOPUTM IME€peBOJla KOHEUYHOW P-wuHON JpoOu B JECATUUYHYIO.
AJTOPUTM TIEpeBOja IEJOTO YWCIa U3 JECATUYHONW CHCTEMbI CUHCICHUS B P-
n4Hyr0. /[BouuHasi, BOCbMEpHYHAsl U IIECTHAAIATEPUUYHAs CHUCTEMbl CUHMCIICHHUS,
NmepeBo, YHCEeI MEXKIYy OTUMU CUCTeMaMHu. ApudMETHYECKHe ormeparuyd B
MO3UIMOHHBIX CUCTEMAaX CUMCIICHUS.

[IpencraBieHne HeNbIX U BEMECTBEHHBIX YHCEI B MAMSITH KOMIIBIOTEPA.

Konuposanne TtekcToB. Kommpoka ASCIl. OpgnobGaiiTHBIE KOJUPOBKH.
Cragmapt UNICODE. Komupoka UTF-8. Omnpenenenne uHPOPMAITMOHHOTO
00BEMa TEKCTOBBIX COOOIIICHUIA.

KomupoBanne  uzoOpaxenuit. Onenka  MHPOPMAIMOHHOTO  00BEMA
pacTpoBoro rpauueckoro M300pakeHUs: MPH 3aJaHHOM pa3peIieHud U TIyOuHe
KOJUPOBAaHUS 1IBETA.

KoaupoBanue 3Byka. Ouenka nHpopMarmoHHOro 00b€Ma 3BYKOBBIX JAHHBIX
U 3aJIaHHBIX YaCTOTE TUCKPETU3ALMU U PA3PAIHOCTH KOJIUPOBAHMS.

Anrebpa noruku. BeickasepiBanusa. Jlormyeckwe omepanuu. TaOmuimpl
HMCTUHHOCTH JIOTUYECKUX ONEPALUN «JTU3BIOHKIUSY, KKOHBIOHKIUA», «KHHBEPCUS,
CUMIUTMKALMS», <«OKBUBajdeHUUs». Jlormdueckue BbIpakeHUs. Bprunciienue
JIOTUYECKOT0 3HAYEHUS COCTAaBHOI'O BBICKA3bIBAHMSI MPU H3BECTHBIX 3HAYEHUAX
BXOJIAIIMX B HErO0 OJJIEMEHTAPHBIX BbICKa3biBaHUN. TaOiMIBI UCTUHHOCTH
JIOTUYECKUX BbIpakeHUH. JIornueckue onepauu u onepaiuu HaJl MHOKECTBAMM.

[Ipumepbl 3akOHOB anreOphpl JIOTHMKUA. OKBHUBAJIEHTHbIE MpeoOpa3oBaHUs
norudeckux BoIpakeHuil. Jlormdyeckue ¢ynkiuu. IlocTpoeHre TOTHYECKOTO
BBIDQKECHUSI C JaHHOW TaOnuIed HWCTUHHOCTH. JlorM4eckue dSJIeMEHTHI
kommnbiotepa. Tpurrep. Cymmarop. [loctpoeHre cxeMbl Ha JTOTHUECKUX IJIEMEHTaX
[0 JIOTUYECKOMY BBIPAXKEHHIO. 3alUCh JOTUYECKOTO BBIPAXKEHUS MO JIOTMYECKOM
cXeme.



NupopmManuoHHbIe TEXHOJIOIHH

TexkctoBbiii mpouieccop. PepgaktupoBanne u dopmatupoBanue. IIpoBepka
opdorpapun m rpammatukud. CpencTBa MOMCKAa M aBTO3aMEHbl B TEKCTOBOM
npoueccope.  HMcnons3zoBanue  ctwieid.  CTpyKTypUpPOBaHHBIE — TEKCTOBBIE
nokyMmeHTbl. CHOCkH, ornaeieHue. OOnaunbie cepBuchl. KomnektuBHas paboTa ¢
JOKYMEHTOM. WHCTpYMEHTBI pELEH3UpPOBaHUS B TEKCTOBBIX MPOLECCOPAX.
JlenoBass mnepenucka. Pedepar. IlpaBuia 1uTUpOBaHUS UCTOYHUKOB U
oopmienus 6udauorpapuyeckux ccoltok. OopmiieHue cnucka JUTepaTyphl.

BBon u300pakeHui ¢ HUCMONB30BAHUEM PA3IUYHBIX IUPPOBBIX YCTPOUCTB
(u1dpoBbIX (poTOanmapaTtoB U MHKPOCKONOB, BUIEOKAMEp, CKaAaHEPOB U JIPYTUX
ycTpocTB.). ['paduueckuit pemakrop. OO6paborka rpaduueckux O0OBEKTOB.
PactpoBas u BekropHas rpaduka. opmatsl rpapuueckux Qaitnos.

O6paboTka wu300pakeHUsT U 3ByKa C UCIOJB30BAHHEM HWHTEPHET-
IIPUIIOKEHUM.

MynbTumeaua. KommbroTepHbie pe3eHTaIUH. Hcnonb3oBanue
MYJbTUMEIUHHBIX OHJIANH-CEPBUCOB JIs pa3padOTKU Mpe3eHTAIui MPOEKTHBIX
paboT.

[TpyHIMIIBI TOCTPOCHUS U PEAAKTUPOBAHUS TPEXMEPHBIX MOJIETIEH.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
NH®OPMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUSA (BA3OBBIN YPOBEHD)

JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  PE3yNbTaThl  OTPAXKAlOT TOTOBHOCTb U  CHOCOOHOCTH
oOy4Jaromuxcs pPyKOBOACTBOBAThCA CPOPMUPOBAHHOW BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHUCTEMOW UEHHOCTHBIX OpHUEHTAlMi, MO3UTUBHBIX BHYTPEHHUX
yOeXJeHul, COOTBETCTBYIOIIMX TPAJAUIMOHHBIM ILEHHOCTSIM  POCCHICKOTO
oOLIeCTBa, pacIIMpPeHUe KU3HEHHOI'O OMbITa M ONbITAa ACSTENIbHOCTH B IpOIecce
peanuzanuu  CpeACTBaMM  y4yeOHOro TpeIMeTa OCHOBHBIX  HallpaBieHUU
BOCHHUTATENIbHON JesTeNbHOCTU. B pe3ynpTaTe nzydeHus uHGOpMaTHUKU HA YPOBHE
cpenHero obmero oOpa3oBaHus y oOywaromerocs OyayT c(opMupOBaHbBI
CJIeIyIOIINE JINYHOCTHBIC PE3YJIbTATHI:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TMpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHAa U TPaBOMOpSAKA,  COOJIOJEHWE  OCHOBONOJATalONIMX  HOPM
MH(GOPMAIIMOHHOTO TIpaBa U HHGOPMAIIMOHHON 0€30IaCHOCTH;

TOTOBHOCTh IMPOTUBOCTOSITh HUACOJIOTUM JKCTPEMHU3MA, HAIMOHAIU3MA,
KCeHO(hOoONH, AUCKPUMHUHAIIMK IO COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAllMOHAJIbHBIM MPU3HAKAM B BUPTYaJIbHOM MPOCTPAHCTBE;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOE OTHOIIEHUE K UCTOPUUECKOMY HACJIEAUI0, TOCTUREHUAM Poccun
B HayKe, UCKYCCTBE, TEXHOJIOTUsIX, TOHUMAHUE 3HAUCHHS] HHPOPMATUKHU KaK HAYKH
B ’KM3HU COBPEMEHHOTO OOIIECTBA;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMOBEICHUS;

CHOCOOHOCTh OLIEHHMBAaTh CUTYallMI0 M MPUHUMATh OCO3HAHHbBIC PEIICHMS,
OPUEHTUPYSACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
cetu MHTepHeT;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIKOYAas JCTETUKY HAy4YHOIO H
TEXHHUYECKOT0 TBOPYECTBA;

CHOCOOHOCTh BOCHPHUHHMMATH Pa3MYHbIE BHJbI HMCKYCCTBAa, B TOM YHCIE
OCHOBaHHbBIE Ha MCTIOJIb30BAHUH WH(OPMALIMOHHBIX TEXHOJIOTHIA;

5) pu3n4ecKoro BOCIUTAHUSA:

copMUpPOBAaHHOCTH  3JA0pPOBOTO W 0Oe3omacHOro  oOpasza  JKWU3HHU,
OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3J0POBbIO, B TOM 4YHCIE MU 3a CYUET



coOmroieHus1 TpeOOBaHMM 0€30MacHON AKCIUTyaTallud CPEACTB MH()OPMAILMOHHBIX
Y KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

6) TPy10BOI0 BOCIIMTAHMS

FOTOBHOCTh K AKTMBHOW JEATEIBHOCTU TEXHOJOIMYECKOW Y COLHUAIBHOU
HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBINIOJIHATD TAKYIO J1€ATEIbHOCTD;

uHTepec K cdepaM MNpoPECCHOHATBHON AESATENbHOCTH, CBA3AHHBIM C
MH()OPMATUKON, NPOrpaMMUPOBAHUEM MU HHPOPMALMOHHBIMU TEXHOJIOTHSIMHU,
OCHOBAaHHBIMU Ha JIOCTWKEHUSX MHPOPMATUKHM U  HAYYHO-TEXHUYECKOTO
nporpecca, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayuiei mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE )KM3HEHHbIE TUIAHBbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU KU3HH;

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

OCO3HAaHME TJI00aIBHOrO XapakTepa 3KOJOTMYECKHX MpoOiieM M MmyTed HuX
pelieHus, B TOM 4HCIe C Y4€TOM  BO3MOXKHOCTEH HMH(OpPMALMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJOTU;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI UHPOPMATUKHU, TOCTHKEHHUSIM HAyYHO-TEXHUUECKOIO Mporpecca
U OOUIECTBEHHOW MPaKTUKU, 3a CYET TOHMMAHHUS POJH HHPOPMAIMOHHBIX
pecypcoB, HMH(OPMAIMOHHBIX MPOILIECCOB U HH(DOPMAIMOHHBIX TEXHOJOTUH B
yCIOBUAX HUGPOBOM TpaHchopMalMu MHOTHUX cQep KU3HU COBPEMEHHOTO
00IIIeCTBa;

OCO3HAHHME IEHHOCTH HAYYHOM MIESTEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO ACSITEIbHOCTh MHIMBUIYAIbHO U B TPYIITIE.

B mporecce nocTukeHUs JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTPAMMBI
no wuHpopMaTuke Yy OOYYaIOIIUXCS COBEPIIEHCTBYETCS HSMOLMOHAJIBHBIH
MHTEJUIEKT, PEANOIaraonmi chopMupoBaHHOCTS:

CaMOpPETYJMPOBAHMS, BKJIIOYAIOLIErO0 CaMOKOHTPOJb, YMEHHME IPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHAJIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LIENIN U
ycrnexy, ONTUMHU3M, WHULHWATUBHOCTb, YMEHHE JEHCTBOBaTh MCXOAS M3 CBOMX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 IMPU OCYIIECTBIECHWN KOMMYHMKAIUHU, CIIOCOOHOCTH K
COUYBCTBHUIO U CONIEPEKUBAHUIO;



COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOLLEHUS
C APYTUMH JIIOJbMU, 3a00TUTHCS, IPOSBIIATH UHTEPEC U pa3peiiaTh KOH(IUKTHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe wu3ydeHumss HMHOOPMATUKM HAa YpPOBHE CPEAHETO OOIIEro
oOpa3zoBanusg y oOyuaromerocs OynyT chOpMUPOBaHbI MeETalpEeAMETHbBIE
pe3ynbTaThl, OTPaXEHHBIE B YHHBEPCATbHBIX yUEOHBIX MEHCTBHUSIX, a WMEHHO:
MO3HAaBaTEeNbHBIC YHHUBEpPCAJIbHBIE y4eOHBIE JIEHUCTBUS, KOMMYHUKAaTHBHBIC
YHHUBEpCAJIbHbIE YyueOHbBIE IEHCTBHS, DPETYISTUBHBICE YHUBEpCAIbHBIC Y4YeOHBIC
JEHCTBUS, COBMECTHAS JESTEILHOCTb.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKne JTecTBUS:

CaMOCTOSATCILHO  (OPMYyJIMpOBaTH M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpHBaTh €& BCECTOPOHHE;

YCTaHABJIMBATh CYIICCTBECHHBIM NMPH3HAK WM OCHOBAHUS I CPaBHCHMS,
Kiaccudukauu u 006001eHNS;

OTIPENETATh IETH JEeATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTH)KCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX;

pa3pabaTeiBaTh IUIAH PEIICHUs MPOOJIEMBl ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepUATBHBIX U HEMATePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B IEATEIHHOCTh, OLICHUBATH COOTBETCTBHE PE3YJIbTATOB
TeJISIM, OIICHUBATh PUCKH ITOCIICICTBUH JESITEITbHOCTH;

KOODJMHUPOBATh W  BBHINOJHATH paboOTy B  YCIOBUSX  PEAIBHOTO,
BUPTYQJIBHOTO M KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTEeIbCKUE TeHCTBUSI:

BJIQ/ICTh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKOM M TPOCKTHON €I TEILHOCTH,
HAaBBIKAMHM  pa3pelieHus mpoOJieM, CHOCOOHOCThIO M TOTOBHOCTHIO K
CaMOCTOSTEIILHOMY TTOMCKY METOJ/IOB PEIICHUS IPAKTHYECKUX 3aa4, IPUMEHEHHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

OBJIAJIETh BUJAMU JCSATEIBHOCTA IO TIOJIYYEHUIO HOBOTO 3HAaHHS, €T0
WHTEPIpPETAlY, TMPEeoOpPa3OBaHUI0 ¥ TPUMEHEHUIO B Pa3UYHBIX YYEOHBIX
CUTYallusX, B TOM YKCJIE TIPU CO3/IaHNN YI€OHBIX U COIMATBHBIX MPOEKTOB;

dopMHUpOBaHWE  HAYYHOTO THMA  MBIIUICHHS, BIAJCHUE  HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHA W METOJAMU;



CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTEIbHOU
JESTEHPHOCTH U )KU3HCHHBIX CUTYAITUX;

BBISIBJISITh TIPUYMHHO-CJICJACTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUNOTE3y €€ pEIICHUs, HAaXOIUTh apTyMEHTHI IS JOKa3aTelabhCTBa
CBOMX YTBEP)KIICHHM, 3a/1aBaTh MTAPaMETPhl U KPUTESPUH PCIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PCIICHHUS 3aJaddl  Pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYIIECTBJISITh 1I€JICHAMPABICHHBIN TMOUCK IMEPEeHOCca CPEJICTB U CIOCOO0B
NercTBUS B IPOGECCUOHATIBHYIO CPEIY;

NEPCHOCUTh 3HAHWS B TIO3HABATEIBHYIO U MPAKTHYECKYH 00JIacTH
KU3HEEATEITHHOCTH;

UHTCTPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIaCTCH;

BBIJIBUTaTh HOBBIC HWJCH, MpEJiaraTb OPUTHHAIBHBIC MOJXOABI U PEIICHHS,
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

3) paboTa ¢ unpopmaumeii:

BJIQJICTh HABBIKAMH IMOTYYCHUS WH(GOPMAIIUU M3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJTbHO  OCYILECTBIIATh  IOUCK,  aHallu3, CHUCTEMaTU3alMi0 |
UHTEPIIpETAIMI0 UHPOPMAIIUU PA3TUYHBIX BUAOB U (POPM IpeICTaBICHUS;

co3faBaTh TEKCTbl B pa3IM4HbBIX ¢opmarax ¢ y4€TOM Ha3HAYCHUS
uHbOpMallMK W IIeJIEBOM  ayJUTOpUHU, BbIOMpas ONTUMAaJbHYIO  (QopMy
NpEe/ICTABIICHUS U BU3YyaJIU3alllH;

OIICHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh MHGpOpMAINH, €€ COOTBETCTBHE
IIPABOBBIM U MOPAJIbHO-ITHYECKUM HOpMaM;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTraHU3aI[MOHHBIX
3a1a9 ¢ CcOOJIOJIcHHeM TpeOOBaHWUK SPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUCHBI, PECYpCOCOEpEeKeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA

1) oOmenme:

OCYIIECTBIISITh KOMMYHHUKAIIUA BO BCeX chepax KU3HM;

pacCiio3HaBaTb HeBep6aHI>HI>Ie CpeaAcCTBa O6IIICHI/I$I, IIOHUMATh 3HAYCHUC
COLMAJIbHBIX 3HAKOB, pPacCIlO3HAaBaTh IIPCAIIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaI_II/Iﬁ nu
YMETb CMSTYaTh KOH(MIUKTHI,



BIAJETh  PA3JIUYHBIMU  crioco0amMu  OOIIEHHS U B3aUMOJICUCTBUA,
apryMEHTHPOBAHHO BECTH JUAJIOT;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHIWBUAYaJbHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEUCTBUHA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

OPUHUMATh €M  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPIMHUPOBATH ACHUCTBHUS MO €€ TOCTUKEHHIO: COCTABIIATh

IiaH JEWCTBHM, pacupenessaTb pPOJU C YYETOM MHEHUN YYaCTHHKOB,
00CYX1aTh Pe3yJbTaThl COBMECTHOM pabOThI;

OLICHUMBAaTh KauyeCTBO CBOErO BKJAJa M KaXJOr0 yYAaCTHUKA KOMAaHJIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE TPOEKThI, OLEHMWBATh HJAEH C TMO3HMIUU HOBU3HBI,
OpUTMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEJCHHUE B Pa3IUYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

1) camoopranusanus:

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIbHYIO NIE€SITENbHOCTh, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa3oBaTeIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH pPEIICHUs TNpoOsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

JIeaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELIEHNUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOH DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, MOCTOSHHO IMOBBINIATH CBOW OOpa30BaTENbHBIN H
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJI€Th  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX TIPOLIECCOB, UX pPeE3yJbTaTOB U



OCHOBAaHMM; UCIOJIb30BaTh MPUEMBI PEPIIEKCUU Il OLUEHKH CUTyalluu, BhIOOpa
BEPHOI'O pELICHNS;

OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO X CHHKEHUIO;

IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEITBHOCTH.

3) npuHATHS ceOs M IPYruXx:

OpPUHUMATh ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABaTh CBOE MPABO M MPABO JAPYTUX Ha OLIUOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOro YEJIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

B mporecce m3yuenus kypca nHpopmMaTuku 0a30Boro ypoBHs ¢ 10 Knacce
oOydJaroImmMMuCs OYAyT JOCTUTHYTHI CICAYIOIINUE MPEAMETHBIC PE3YJIbTATHI:

BJIQJICHHE TIPCJCTABICHUSAMH O POJM HHPOPMAIIMM M CBSA3aHHBIX C HEH
NPOIIECCOB B TPHUPOJE, TEXHUKE M OOIIECTBE, MOHATHAMH «HH(DOpMAIUI»,
«MH(QOPMALIMOHHBIM  TMPOIECC»,  «CUCTEMA»,  «KOMIIOHEHTHI  CHCTEMBD»,
«cucteMHbI AhHexTy, «MHPOPMAIIMOHHAS CHCTEMAaY, KCUCTEMA YIIPABICHUSY;

BJIQJICHHE METOJaMH ToucKka uHpopMmanuu B cetu HHTepHer, ymeHue
KPUTHUYECKHU OLICHUBATh UH(GOPMAIIHIO, TTOJYYeHHYIO U3 ceTH MHTepHeT;

YMEHHE XapaKTepu3oBaTh OOJbIIME JaHHbIE, MPUBOJAUTH IMPUMEPHI
MCTOYHUKOB MX MOJIYYCHHSI I HAMPABIICHUS UCIIOJIb30BAHNUS,

MOHMMAaHHE OCHOBHBIX TIPUHIIMIIOB YCTPONCTBA M (PYHKIIMOHHPOBAHUSA
COBPEMEHHBIX CTAIIHOHAPHBIX U MOOMIIBHBIX KOMITHIOTEPOB, TEHICHIIUN Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTU;

BJIa/ICHHE HABbIKaMHU PAaOOTHI C ONEPAIMOHHBIMU CHCTEMAaMH, OCHOBHBIMH
BUJIAMU TPOTPAMMHOTO OOECmedYeHusl I pelIeHus Y4YeOHBIX 3a7ad 110
BBIOPaHHOM CIICIIUATN3aINNT;

coOmioieHne TpeOOBaHUM TEXHUKU O€30MaCHOCTH U TWTHMEHBI TpH padboTe ¢
KOMITBIOTEpaMH U JPYTHMH KOMIIOHEHTaMH IH(PPOBOTO OKPYKEHUS, TTOHUMaHHE
MPABOBBIX OCHOB HKCMOJB30BAHMS KOMITHIOTEPHBIX MpOTpamMM, 0a3 MaHHBIX H
MaTepHalioB, pa3MENIEHHBIX B ceTu HTEpHET;

MOHMMAaHWE OCHOBHBIX TMPHUHITUIIOB JHCKPETH3AIMU PA3JIMYHBIX BHJIOB
uHOpMaIK, YyMEHHE ONpeNesaTh HWHHOPMANMMOHHBI O00BEM TEKCTOBBIX,
rpadugecKnx U 3ByKOBBIX JAHHBIX MPU 33JaHHBIX TTApaMeTpax TUCKPETU3AIUY;

YMEHHE CTPOUTH HEPAaBHOMEPHBIC KOJMBI, OMYCKAIOIINE OJHO3HAYHOE
JEKOJIMPOBaHUE COOOIIEeHUN (TIPePUKCHBIE KObI);



BJIQ/JICHUE TEOPETUYECKUM anmaparoM, MO3BOJSIOIIMM  OCYIIECTBIATh
IPEJICTaBICHUE 3aJaHHOIO HATypaJlbHOI'O YHCIa B Pa3jIMYHBIX CHCTEMax
CUMCJICHUS, BBINOJHATh MpPeoOpa3oBaHUsl JIOTMUECKHX BBIPAKEHUH, HCHOJbB3YS
3aKOHBI aNreOpbl JOTUKHY;

YMEHHE CO3/1aBaThb CTPYKTYpUPOBAHHbIE TEKCTOBbIE JOKYMEHTHI H
JEMOHCTPALlMOHHBIE MaTEPUAIIbl C UCIOJIb30BAHUEM BO3MOXKHOCTEH COBPEMEHHBIX
MPOrPAMMHBIX CPEJICTB U 00JIAYHBIX CEPBHCOB;



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uudpoBbIie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. llndpoBas rpamoTHOCTH
11 Kommnerorep: anmapatHoe U IporpaMMHOE 6 bubnuorexa [JOK
' obecrnieuenue, (aittoBas cucrema https://m.edsoo.ru/af8b25f4
Hroro mo pazmeny 6
Paspnen 2. Teopernyeckue 0CHOBbI HHPOPMATUKH
51 WNudopmanus v uHbpopMamoHHbIE 5 bubnuoreka [JOK
' HPOIIECCHI https://m.edsoo.ru/af8b25f4
59 [Ipencrasnenune nHbOpMAITUHU B 8 bubnuoreka [IOK
' KOMITBIOTEPE https://m.edsoo.ru/af8b25f4
bu6moreka [IOK
2.3 C) 0 8 1
JICMEHTEL AIIrebpRt oTHiH https://m.edsoo.ru/af8b25f4
Hroro mo pazgeny 21
Pasznen 3. UndopmanmoHHbIe TEXHOJIOTHH
TexHonoruu 06pabOTKH TEKCTOBOM,
3.1 rpagu4ecKoil ¥ MyIbTUMEIUHHOMN 7 1 bubmorexa HOK
' P Y A https://m.edsoo.ru/af8h25f4
nHpopMaruu
Hroro no pazneny 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
Hara DJIeKTPOHHBbIE HU(POBHIE
N KouunyecTBo yacoB U3YYeHUSs o0pa3oBaTe/ibHbIE PeCypChl
[
; T
w/n eMa ypoka
Kourpoububie | IIpakTHyeckue
Bcero
padoThl padoThI
Texnnka 6€30TaCHOCTH H 03.09.2025
rUrueHa npu padote ¢
KOMITbIOTEpaMHt 1 bubmorexa [OK
pastt. https://m.edso0.ru/820e7a19
[TpuHnumIb paboThI
KOMIIbIOTEpa
TeHneHIu pa3BUTUA 10.09.2025
2 KOMIIBIOTEPHBIX 1 bubmmorexa [JOK
pu https://m.edsoo.ru/06b14abb
TEXHOJIOTU I
3 [Tporpammuoe 1 17.09.2025 bubmmoreka [IOK
obecrieueHre KOMITbIOTEpa https://m.edso0.ru/dc08b2c6
4 Onepanuu ¢ daitnamu u 1 24.09.2025 bubnuoreka IIOK
narnkamu https://m.edsoo.ru/228ee427
PaboTa ¢ nmpuknaaHbIM 01.10.2025
5 MpOrpaMMHBIM 1 bubmorexa HOK
porp https://m.edsoo.ru/cdfae35e
obecrnieueHreM



https://m.edsoo.ru/820e7a19
https://m.edsoo.ru/06b14abb
https://m.edsoo.ru/dc08b2c6
https://m.edsoo.ru/228ee427
https://m.edsoo.ru/cdfae35e

3aK0HOIATEILCTBO 15.10.2025
6 Poccuiickoit deneparuu B bubnuorexa [JOK
00JacTH MPOrpaMMHOTO https://m.edsoo.ru/06a855bf
obecrieueHust
7 JBOMUHOE KOAPOBAHIE 22.10.2025 bubnuotexa [JOK
sHp https://m.edsoo.ru/38214cec
g [ToxoapI K K3MEPEHHIO 29.10.2025 bubmmorexa [JOK
uHpopmanuu https://m.edsoo.ru/9deef96b
WNudopmanrionnsie 05.11.2025
9 npoiieccel. [lepenaua u bubmiorexa HOK
pol - Lepel https://m.edsoo.ru/da4dd13d
XpaHeHHe HHPOpMaIUH
12.11.2025 bu6moreka [IOK
10 O0pad
padoTka HH(opmaH https://m.edso00.ru/60f2394f
CucreMbl, KOMIOHEHTEI 26.11.2025
11 CHOTEM 1 HX bu6moreka [IOK
. https://m.edsoo.ru/abbcd321
B3aHMOJICHCTBUE
12 P — 03.12.2025 bu6mmoreka [IOK
https://m.edsoo.ru/b3b712c0
AJTOpUTMBI TIEPEBOJIA 10.12.2025
13 yucen u3 P-uaHoi bubnuoreka [JOK
CHCTEMBI CUMCIICHHS B https://m.eds00.ru/06c384¢e6
JECATUYHYIO U 00paTHO
JIBonuHas1, BOcbMepUYHas 17.12.2025
14 M IIEeCTHAAATEPUYHAS bubmorexa [IOK
Auatep https://m.edsoo.ru/abbcd321
CHCTEMBI CUHCIICHHS
Apugpmernueckue 24.12.2025
bu6mmoreka [JOK
15 ONEpALMH B O3UIIUOHHBIX

CUCTEMAaX CUHUCICHUA

https://m.edsoo.ru/de2¢5353



https://m.edsoo.ru/06a855bf
https://m.edsoo.ru/38214cec
https://m.edsoo.ru/9deef96b
https://m.edsoo.ru/da4dd13d
https://m.edsoo.ru/60f2394f
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/b3b712c0
https://m.edsoo.ru/06c384e6
https://m.edsoo.ru/abbcd321
https://m.edsoo.ru/de2c5353

[IpencraBnenue LenbIx U

14.01.2026

bubnuoreka [IOK

16 | BeweCTRCHHbIX uncen 5 hitps://m.edsoo.ru/b2010e6e
MaMsITH KOMIBIOTEpa
17 Ko MpOBaHHE TEKCTOB 21.01.2026 bubnuotexa [JOK
https://m.edsoo.ru/8f8cd2ch
18 KomupoBanue 28.01.2026 bubnuorexa [JOK
n300paxeHui https://m.edsoo.ru/5dd23ae4
19 Ko poBaHe 3pyKa 04.02.2026 bubnuotexa [JOK
https://m.edsoo.ru/a8b48364
20 Bricka3piBaHus. 11.02.2026 bubmmorexa [JOK
Jlornyeckue oneparuu https://m.edso0.ru/61d9006a
Jlornueckue BbIpaKEHUS. 18.02.2026
21 Ta0auIel HCTUHHOCTH bubmorexa LOK
. https://m.edsoo.ru/4c662a0d
JIOTUYECKHUX BBIPOKCHUH
Jlornyeckue oneparuu u 04.03.2026
29 onepawu Haj bubmmoreka [IOK
https://m.edsoo.ru/ad7328fc
MHOECTBAMHU
23 3aKOHBI AITeGpbI HOTHKY 11.03.2026 bu6mmoreka [IOK
https://m.edsoo.ru/4fad160e
24 Pemenne mpocreimmx 18.03.2026 bubnuoreka [JOK
JIOTUYECKUX YPABHECHUI https://m.edsoo.ru/bb9d8b7f
Jloruueckue QpyHKIUU. 25.03.2026
o5 [TocTpoenue 10ru4ecKoro bubnuoreka [JOK
BBIPKEHUS C JJAHHOU https://m.edsoo.ru/f1593521
Tabnuel HCTUHHOCTU
26 Jloruyeckue 371€MEHTHI 01.04.2026 | bubmmorexa [IOK

KOMIIBKOTCPA

https://m.edsoo.ru/46ba058b



https://m.edsoo.ru/b2010e6e
https://m.edsoo.ru/8f8cd2cb
https://m.edsoo.ru/5dd23ae4
https://m.edsoo.ru/a8b48364
https://m.edsoo.ru/61d9006a
https://m.edsoo.ru/4c662a0d
https://m.edsoo.ru/ad7328fc
https://m.edsoo.ru/4fad160e
https://m.edsoo.ru/bb9d8b7f
https://m.edsoo.ru/f1593521
https://m.edsoo.ru/46ba058b

KonTpomnpHas pabora mo 15.04.2026
27 teMme "TeopeTnueckue Buomiorexa [TOK
P . https://m.edsoo.ru/5fad1b53
OCHOBBI HHPOPMATHKHU
TexkcToBbIi IpOLIECCOD U 22.04.2026
28 ero 0a3oBbIe Bubmrorexa HOK
https://m.edsoo0.ru/aa862c53
BO3MOJKHOCTH
Konnexrusnas padota ¢ 29.04.2026
29 noxymentoM. IIpasuiia Bubmiorexa [IOK
™ - 1P https://m.edsoo.ru/aaba738c
odopmiienus pedepara
bu6mmoreka [{OK
30 P
acTpoBas rpaduka https://m.edsoo.ru/bOececed
06.05.2026 bu6moreka [IOK
31 B
eKTOpHast rpaduka https://m.edsoo.ru/c686f9bb
Co3nanue u 13.05.2026
npeoOpazoBaHue
32 ayAMOBU3YAJIbHBIX bubnuoreka [IOK
00BEKTOB. https://m.edso0.ru/45633de5
KomnbrorepHsie
MPE3CHTAIINH
[IpuHIUIIBI TOCTPOEHUS U 20.05.2026
33 €IaKTUPOBAHUSA Bubmrorexa LIOK
P .I_[ P . https://m.edsoo.ru/d7253a6a
TPEXMEPHBIX MOIeTIeH
KonTtponpHas padoTa no 27.05.2026
TeMe "TexHonornuu
34 00pabOTKH TEKCTOBOM, bubnuoreka [JOK

rpadudeckoit u
MYJIbTUMEAUMHON
uHpopmanun"

https://m.edsoo.ru/accldb62



https://m.edsoo.ru/5fad1b53
https://m.edsoo.ru/aa862c53
https://m.edsoo.ru/aaba738c
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34 2 0

MMPOBEPAEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM

IMPOI'PAMMBbI
10 KIIACC
Kon N o
IIpoBepsiemble MpeaAMeTHbIE Pe3YJbTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpeHero 001ero
HPOBEPHEMOTO o0pa3oBaHus
pe3yJibTara
1 #i#Par#Ht#1 1o teme «{udposas rpaMOTHOCTEY»
###Par###Bnanenue npeacTaBIeHUSIMU O POJIM MHGOPMALIMU U CBA3aHHBIX C HEH MPOLIECCOB B MPHUPOJE, TEXHUKE U
11 oOuiecTBe, MOHATHAMH «MH(MOpPMaLUa», «UHGOPMAIMOHHBINA TMPOIECC», «CUCTEMAa», «KOMIIOHEHTBI CHCTEMBI»,
' «CUCTEMHBIH 3PdeKrT», «uH(POpPMALMOHHAs CUCTEMa», «CHCTEMa YIpPAaBIICHUS»; BIAJCHHE METOJaMH IOHCKa
uHpopmanuu B cety IHTepHET; yMeHHE KPUTHUYECKH OLIEHUBATh MHPOPMAIIHIO, TOTYyYeHHYIO U3 ceTH MHTepHeT
12 #HH##Par#H##YMenne xapakTepu3oBaTh OOJIBIIIME JaHHBIC, MPHBOJWUTH MPUMEPhl HCTOYHHUKOB HX TIOJYy4EHUS |
' HaIpaBJICHUS UCIOJIb30BaHUS
###Par###llonnManue OCHOBHBIX MPHUHIMIIOB YCTPOMCTBA M (YHKIIMOHUPOBAHUS COBPEMEHHBIX CTAllMOHAPHBIX U
13 MOOMJIBHBIX KOMITBIOTEPOB; TEHACHLUN Pa3BUTHS KOMIBIOTEPHBIX TEXHOJIOTHI; BJIaJICHUE HABBIKAMU pabOThHI C
' OTIEPAIlMOHHBIMU CHCTEMaMU U OCHOBHBIMHM BUJAMH MPOTPAMMHOT0O oOecredeHus Ijs peuieHusl y4eOHbIX 3a/1ad Mo
BBIOPAHHOM crieluanu3aium
2 #H##Par##1I1o Teme «TeopeTnueckre OCHOBBI HHPOPMATUKI
91 ###Par###1lonnMaHie OCHOBHBIX MPUHIUIIOB TUCKPETU3AMH PA3JIMYHBIX BUJOB MH(POPMALIMU; YMEHHUE ONPEAEITh
' nH(OPMAMOHHBIA 00BEM TEKCTOBBIX, TpaMYeCKNX U 3BYKOBBIX JJAHHBIX MIPH 33/IaHHBIX MMapaMeTpax JUCKPETHU3ANH




H#HH#Par#H##YmMenue CTpOUTb HEPABHOMEPHBIE KOJbI, JOMYCKAIOIIME OJHO3HAYHOE JEKOJIUPOBAHHE COOOIICHUI

2.2 (mpeduKCHBIE KOBI); UCIIOIB30BaTh MPOCTEUIITNE KOJIbI, KOTOPBIE MTO3BOJIAIOT OOHAPYKUBATH M MCIIPABIISATH OMINOKH
[IpH Tiepeaye TaHHbBIX
53 ###Par###Bnanenue TEOPETUYECKUM  allapaTroM, MO3BOJIAIOIIMM OCYHIECTBIIATH IPEACTABICHUE 33JaHHOTO
' HaTypaJIbHOTO YKCJIa B PAa3JIMYHBIX CUCTEMAX CUMCIICHUS
24 ##HPar###BnaneHne TEOPETHUECKUM  allllapaToM, IO3BOJISIONIMM  BBIMIOJHATH MPEe0oOpa3oBaHUS  JIOTHYECKUX
' BBIPKCHUH, UCTIOJIB3Ysl 3aKOHBI aNreOphl JIOTUKU
3 ###Par###11o Teme «MH(pOpMalMOHHBIE TEXHOJIOTUNY
31 ###Par###YmMeHnrue co3laBaTh CTPYKTYpUPOBAHHBIE TEKCTOBBIE JIOKYMEHThl M JEMOHCTPAllMOHHBIE MaTepHallbl C
' WCTIOJIb30BAaHNEM BO3MOKHOCTEH COBPEMEHHBIX IPOTPAMMHBIX CPEJICTB M 0OJIAUHBIX CEPBHCOB
###Par###YMeHrue ucnosib30BaTh TaOIMUYHbIE (PENSIUOHHbIE) 0a3bl TaHHBIX, B YACTHOCTH, COCTABIISATH 3alpoOChl B
3.2 0a3ax MaHHBIX (B TOM YHCIIE BBIYHCISIEMBIE 3aIpPOCHI), BBITIOJIHATH COPTUPOBKY M IMOWCK 3amuceil B 0aze JaHHBIX;
HaIOJHATH pa3paboTaHHyIO 0a3y TaHHBIX
H#HH##HPar#H##YMeHnne WMCronbp30BaTh 3JCKTPOHHBIC TAOMHMIBI JJIs aHaW3a, NPEJICTaBICHUS W OOpabOTKH JaHHBIX
3.3 (BKJIFOUAsT BBIYHMCIICHHE CYMMBI, CPEIHET0 apu(METHUEeCKOTo, HAauOOJBIIEro U HAaUMEHBIIErO 3HAYCHHM, PEIICHHE

ypaBHEHUH)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

10 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA




1 #iHPar#H#lludpoBas TpaMOTHOCTH
11 ##HPar### ] Ipunnunel paboTsl KoMmmbloTepa. [lepconanbHbIi KOMIBIOTEP. BBIOOp KOHPHUTYpaliuy KOMIIBIOTEPA B 3aBUCHMOCTH OT
' pelaemMbIxX 3a1a4
12 ###Par###OCHOBHbIE TEHACHLUU DPAa3BUTHS KOMIIBIOTEPHBIX TexHosoruil. IlapamienbHble BbluucieHHs. MHOTIOIPOLECCOPHBIE
' cucremsbl. CynepkoMIbioTepbl. MUKpOKOHTpoUiepbl. POOOTH3MpOBaHHBIE IPOU3BOICTBA
13 #HH##Par#H#Daitnosas cucrema. I[louck B daiinoBoii cucreme. Opranuzanusi XpaHeHUsI U 00padOTKU JaHHBIX C MCIOJH30BAHUEM
' WHTEPHET-CEPBHUCOB, OOJAYHBIX TEXHOJIOTHI U MOOUJILHBIX YCTPOHCTB
2 #Hi#HPar#H#TeopeTndyeckre 0OCHOBBI MH(OPMATUKU
21 #HH#Par#H## Indopmanusi, TaHHBIE W 3HAHUS. YHHUBEPCAIBHOCTH JUCKPETHOTO TMpeAcTaBieHUs wuHbopManuu. JIBondHoe
' KOJMPOBaHUE
2.2 ###Par###PaBHOMepHbIE U HEPaBHOMEPHBIE KOJIbl. Y cioBrue PaHo
#H##Par### lonxonsl k n3MepeHuto nHgopmaruu. CynHOCTh 00bEMHOTO (a71(paBUTHOIO) MOAX0/Aa K M3MEpPEHUI0 MH(pOpMaluu,
ompeneseHue OUTa ¢ TOYKM 3peHUs an(paBUTHOTO TOJXOJA, CBSA3b MEXIy pazMepoMm andaButa U WHOOPMAIMOHHBIM BECOM
2.3 CUMBOJIa (B TPEIOJIOKEHUN O PABHOBEPOSITHOCTH TIOSIBJICHUSI CHMBOJIOB), CBSI3b MEXK/Y CIMHHUIIAMHU U3MEPEHHUS WH(OpMAInu:
out, Oait, KoOaiit, M6aiiT, ['6aiiT. CyniHOCTh coOJepKaTeIbHOTO (BEPOSTHOCTHOTO) TOAXO0Ja K H3MEPEHHIO0 WHOOpMAaIH,
ompezenieHue OUTa ¢ MO3ULUU COJAEPKAHUS COOOIIEHUS
24 #H##Par#H#  ndopmanmonnsie nporecchl. [lepenaya napopmanuu. cTouHUK, MPUEMHHK, KaHAJ CBS3M, CUTHAJN, KOJUPOBAHHE.
' Uckaxenue undpopmanuu npu nepegade. CKOpocTh nepefadu JaHHBIX M0 KaHAIly CBA3U. XpaHeHue nHpopMaiuu, 00bEM naMsTiu
o5 #H##Par###Cucrembl. KOMIIOHEHTBI CHCTEMBI M UX B3auMojeiicTBue. CHCTEMBI yIpaBJIeHH. YTIpaBlieHne KaKk MH(POPMAIIMOHHBIN
' npouecc. ObpatHas CBsI3b
###Par###Cuctemsl cuncinenus. Pa3BEépHyTas 3amuch LETbIX U IPOOHBIX YKCe B MO3UIMOHHBIX cHcTeMax cuucieHus. CBoicTBa
26 MO3UIMOHHON 3alKMCH YHCIA: KOJWYECTBO IU(p B 3aMUCH, MPHU3HAK JIEIMMOCTH YHUCJIa HAa OCHOBAHWE CHCTEMbI CUHCIICHUS.

AJ'IrOpI/ITM NnepeBoJia nejioro 4uciia U3 P-U4HO# CHCTEMBI CUMCIICHUS B ACCATUYIHYIO. AJIFOpI/ITM nepeBoga KOHEYHOM P-muHoit

,Z[pO6I/I B JCCATHYHYIO. AJ'IFOpI/ITM NnepesoJia H0ejaoro 4vuciia H3 JECATHUYHON CHCTEMBI CUHMCICHHUS B P'I/I‘{HYIO. I[BOI/IIIHB.SI,




BOCbBMCpHUYHAsA MW HICCTHAAUATCpUYHAA CUCTCMbI CUUCICHUSA, NCPCBOJ YUCCIT MCKAY OTUMHU CUCTCMAMMU. ApI/I(l)MeTI/I‘-IGCKI/Ie

oncpanyu B IO3UIIUOHHBIX CUCTEMAX CHUCIICHUSA

2.7

###Par###1 [pencraBiieHue 1eNbIX U BEIIECTBEHHBIX YHUCE B IaMSITH KOMIIbIOTEpa

2.8

###Par###Konuposarue texctoB. KommpoBka ASCIIl. Omnobaiitaeie xogupoBku. Crammapr UNICODE. Kommposka UTF-8.

Onpenenenre HHGOPMATMOHHOTO 00BEMA TEKCTOBBIX COOOIICHU

2.9

##HPar##HKonmupoBanne m3oOpaxennid. OneHka HHOOPMAIMOHHOTO 00BEMA pacTpoBOTO Trpaduyeckoro H300paKeHUs MPU
3aJJaHHOM pa3pellieHuH U IIyOouHe KojaupoBaHus LBera. KoaupoBanue 3Byka. OneHka MH(GOPMAIMOHHOTO 00BEMa 3BYKOBBIX

JaHHBIX MPH 3aJaHHBIX YaCTOTC AUCKPCTU3ALNU U Pa3pAAHOCTU KOAUPOBAHUS

2.10

###Par###AnreOpa noruku. BeickaspiBanus. Jlornueckue omnepanuu. TaOnuubl HMCTMHHOCTH JIOTMUECKUX — OIEparui
«IU3BIOHKIUSY, «KOHBIOHKLHA», «HUHBEPCUSN», «UMILUTHKALUA», <«OKBUBAJICHLUS». Jlormdeckue BbIpaxeHUs. Bpruncienue
JIOTUYECKOTO 3HAYEHHSI COCTAaBHOTO BBICKA3bIBAHUS MPHU M3BECTHBIX 3HAUEHUSX BXOSIIUX B HETO AJIEMEHTAPHBIX BBICKA3bIBAHUM.
Tabnuipl UCTUHHOCTH JIOTUYECKUX BbIpakeHUM. Jlornueckue omepanuu M onepanuu Haja MHoXkecTBamH. IIpumepsl 3akOHOB
anreOphl JJOTUKU. DKBUBAJICHTHbIE NMPEOOpa3oBaHus JOru4Yeckux BelpaxeHuil. Jloruueckue ¢pynkiuu. [loctpoeHue noruyeckoro
BBIpQKEHUS C JJAHHOU Tabnuiei ncTuHHOCTH. Jlormueckue aneMeHThl koMibioTepa. Tpurrep. Cymmarop. [Toctpoenne cxembl Ha

JIOTHYCCKHUX DJIEMCHTAX I10 JIOTUYCCKOMY BBIPAKCHUIO. 3anuck JOrH4IecKoro BBIPAXKCHUSA 110 JIOTHYECKOM cXeMe

#H##Par### IHpOpMalIMOHHBIE TEXHOJIOTHN

3.1

#H##Par#Ht#TexcToBbiii mpouieccop. PemakrupoBanue u dopmatupoBanme. IIpoBepka opdorpabuum u rpammaruku. CpenacTa
MOKCKA M aBTO3aMEHBI B TEKCTOBOM Tiporieccope. Vcnonb3oBanue ctuieit. CTpyKTypHpOBaHHbBIC TEKCTOBBIC TOKyMEHThI. CHOCKH,
ornmaBnenune. OOmauynble cepBuchl. KoiekTuBHas paboTa ¢ JAOKyMEHTOM. HHCTpYMEHTBI pEICH3MpPOBAHUS B TEKCTOBBIX
nporeccopax. Jlenosas nepenucka. Pedepar. [IpaBuia nuTHpoBaHUS UCTOYHUKOB U 0(OpMIICHHUST OUOIHOTpadUUEeCKUX CCBHUIOK.

Odopmiienue crnucka TUTEPaTyphbl




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

«MupopmaTuka. 10 knace. YueOnuk. basoBblii ypoBeHb» ABTOpbI: bocoBa

Jronmuna JleonnnosHa, bocoBa Anna FOpseBHa, «IIpocBemenne» 2024

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

SAunexc yaeOHUK
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