MUHUCTEPCTBO NPOCBENIEHUA POCCUICKOM ®EJEPALIUU
MunucTepcTBo 0011ero u npogeccuonanbuoro Oopazosanus Pocrosckoii
obJacTH

Otaen oOpa3oBanust AAMUHUCTPALMU I.3BepeBO

MBOY COLI Ne 4 um. /I.B.bonxapenko

PACCMOTPEHO YTBEPXJIEHO
PyxoBoautens [IIMO Hupextop MBOY COII
Ne 4 um. J1.B.
Ky @, 1. bonpapenko
[TpoTokon Nel

ot «30» 08. 2024 r.
Cxkopoboratsko FO.B.

[Tpuxaz Ne 115-O/1
ot «30» 08. 2024 r.

PABOYAS IPOTPAMMA
(ID 5862406)

yueOHoro npeamerta «I'eomerpus. ba3oBblil ypoBeHb»

mutst ooyuarommuxcs 10-11 kmaccos

r.3BepeBo 2024



MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HWIACAIBHOTO, XApaKTEpe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TaKKe KauecTB MBIIIJICHHUs,, HEOOXOAMMBIX [UJIsl aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NMPHU PEHIEHUM 331a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaJIbHOrO ObITHS, (QopMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KA4EeCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3o0BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJIOHKEHHST 00pa30oBaHuUs
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3oM, oOydaroniygecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
U U3yYaTh pa3HbIC SBJICHHS OKPYKAIOIIEro MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJEPKaHUEM;

e pa3BUTHE  UHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPAClO3HaBaTh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PEIIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHnu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jad Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoOBHBIE cozeprkaTelibHble TMHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYUIECTBIISIIIOCH MOCIEA0BATENLHO U TOCTYNATENbHO, €
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3ydenue reoMetpun oTBOAUTCA 2 yaca B Henenmo B 10 kiacce u 1 yac B
Henenmro B 11 kmacce, Bcero 3a nmBa rojma oOyueHuss - 102 ydeOHBIX Haca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpenuBaronmecs npsamble. [lapauienbHOCTh NpAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TTOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIECHAUKYJSIPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJIA; NpPaBWIbHAs TPEYTOJbHAs NUPAMHUIA W MPABUJIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapauielienunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMaroHaau, YTJIbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIHHOW MUPAMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM MoBepXHOCTU. KOoHyC: OCHOBaHuME U BeEpIIMHA, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasymollye U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAb MOBEPXHOCTU C]eEphl.
B3auMHoe pacnonoxxenue chepbl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUS.

[Tonsarue 06 06bEMe. OcCHOBHBIE CBOMCTBA 00bEMOB Tes. Teopema 00 00BEME
NPsIMOYTOJIBHOTO TMapajuienienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTH U B npocTpancTBe. Cl0KEeHNE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopaunatel BekTopa. [Ipocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOL npu peleHnn r€OMETPUYECKHUX 3a/ad.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKEHUW B JIPYTMX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JI€SITETbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ MUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEW JKWU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIpl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHUPOBAHHUS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBUIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUS:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTHBHOTO), BRICTPAWBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIeHUs, BBIOMpaTh Hauboiee MOAXOASIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00VHAIOUJUXCSL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMATh W HKCIOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaeIsITh BUABI pabOT, JOTOBAPUBATHCSA, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII Impolecca H
pe3yibTaTa pelieH!sl MaTEMaTUYECKOH 3a1auH;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, MPSMasi, IIIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduiupoBaTh B3auMHOE paCIONOKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHI
MHOT'OTPaHHHK, 2JIEMEHTHl MHOTOI'pPaHHHKA, TPABUIILHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjJaccuuKanuy  (BBINYKJIBIE W HEBBINYKIbIE MHOTOTPAaHHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHX 3aj7[ad Ha BBIYHCIICHHE PACCTOSTHUN MEXIY IABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHbIE AaHAJIUTUYECKHE METOJbl NpPU PELICHUU
CTaHJIAPTHBIX MAaTeMaTHYEeCKMX 3aJad Ha  BBIYUCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMua) C© TMpUMEHEHHuEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATh PEATbHBIE
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI M TEOpEM, anmnapaTa ajlireOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATHIMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTE (BBIHOCHBIC) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCII0, O0BACHITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IBI IPH PELUICHUN CTAaHAAPTHBIX MATEMAaTUUYECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallMd Ha S3bIKE TE€OMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUIECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKJICHHEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB M TeM (undposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThbI
pecypchbl
bubmnoreka IIOK
1 BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/1c209e3
7
[IpsiMbI€ U TIOCKOCTH B TPOCTPAHCTBE bubmmorexa [IOK
2 P pocIp . 12 1 https://m.eds00.ru/1c209e3
[MapannenbHOCTh MPSMBIX H IUIOCKOCTEH 7
[TeprieHIUKYISIPHOCTD MIPSIMBIX H bubmorexa [IOK
3 P vy P P 12 https://m.edsoo.ru/1c209e3
TUIOCKOCTEH 7
bu6nuorexa [IOK
4 VYTIbl MEXAY IPSIMBIMU U TJIOCKOCTSMU 10 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa [IOK
5 MHororpanHuK# 11 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa [IOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/1c209e3
7
but6mmoreka [IOK
7 [ToBTOpEHME: CEUCHMUSI, PACCTOSIHUS U YTJIIBI 4 1 https://m.edsoo.ru/1c209e3

7



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrtpoannsl | IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypchbl
bubnunorexa LIOK
Tena BpameHus 12 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
OO0bEMBI TEN 5 1 https://m.edsoo.ru/1c209e3
7
bubnuorexa [JOK
BexTopsl 1 KOOpAMHATEI B IPOCTPAaHCTBE 10 1 https://m.edsoo.ru/1c209e3
7
bu6nuorexa [IOK
IT 600 ,
OBTOpEHE, 000 meHI:Ie 7 1 https://m.edsoo.ru/1c209e3
CUCTEMAaTH3AIVsI 3HAHHHA .
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kourpoasbnbie | IlpakTuyeckn
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThbI e padoThbI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INTOCKOCTh,
npoctpaHcTso. [IpaBuna
1 M300pakKeHHS Ha pUCYHKAX: 1 bubmorexa LHOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paxKeHHs MI0CKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
[TonsiTust: mepecexaronecs
2 TUIOCKOCTH, TepeceKaroIrecs npsmas 1 bubmmorexa [OK
> 11EP P https://m.eds00.ru/2d8a9¢99
U TUIOCKOCTh
ITonsTHA: Iepecekaronmecs
3 TUIOCKOCTH, TepeceKaroIrecs npsmas 1 bubmmorexa [OK
> 11EP P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOTOI'paHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubnnorexka [JOK
pPUCYHKaX, Ha IIPOCKLIMOHHBIX https://m.eds00.ru/a63959ed
yepTeKax
HauanpHbie cBenneHus o kyoe u

5 HUpaMHUIE, UX PA3BEPTKUA U MOJEIU 1 bubmmorexa LOK

PaMIAS, TX pasBep ' https://m.edso0.ru/b30dff38
CeueHnst MHOTOTPaHHUKOB
6 HauanpHbie cBeneHus o kyoe u 1 bubnmuorexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

nupamujie, uX pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPaHHUKOB

https://m.edsoo.ru/3d8ffd32

[TousTHE 00 AKCUOMATUYECKOM

7 ITIOCTPOCHUU CTCPCOMECTPHHN . AKCUOMBI BH6HH0TeKa LIOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CICACTBHS U3 HUX
IMousTHe 00 aKCHOMATHYECKOM
8 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBIL buGnnorexa LIOK
p P pHit: https://m.edso00.ru/239c8ch4
CTEPEOMETPUM U CIIEJICTBUA U3 HUX
[TousTHe 00 aKCHOMAaTHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubnmorexa [IOK
p p TP https://m.eds00.ru/65c6b106
CTEPEOMETPUM U CIIEJICTBUA U3 HUX
[TousTHe 00 aKCHOMAaTHYECKOM
10 [IOCTPOEHUH CTEPEOMETPUU: AKCHOMBI bubmnorexa [IOK
p p ThuH: https://m.edsoo.ru/258fc245
CTEPEOMETPUM U CIIEICTBUA U3 HUX
B3aumHoOe pacronoxeHue mpsMbIx B
11 IIPOCTPAHCTBE: NEepeceKaroImecs, bubnuoreka [IOK
MapasuiesibHbIE U CKPEIIUBAOIINECS https://m.edso00.ru/1a2520f6
[psIMBIE
[MTapannensHOCTh MPSAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:
12 ImapaJlJICIIbHBIC IIPSIMBIC B BH6HHOTeKa HOK
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJUICITLHOCTD TPEX
MPSIMBIX
[TapaneabHOCTh NPSIMBIX U
13 MJIOCKOCTEH B MPOCTPAHCTRBE: bubnmoreka [JOK
[TapayeabHOCTB NPSIMON U https://m.edsoo.ru/ee1d19b9
[UIOCKOCTHA
14 VYTl ¢ COHANpPaBIEHHBIMU bubnnorexka [JOK



https://m.edsoo.ru/3d8ffd32
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CTOpOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bubnnoreka [HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMHU B bubnnoreka [HOK
16
[POCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnoreka [HOK
MapaJuIeIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napasuieIbHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Tpocreiimue mpoCcTpaHCTBEHHBIE
19 (GuUryphl Ha TUIOCKOCTH: TETPad bubmmorexa LIOK
P $ TEIPEAP, https://m.edsoo.ru/4a28dc02
KyO, apaienenume;|
bubmuorexa [JOK
2 I1 i
0 OCTPOCHHE CeHetH https://m.eds00.ru/1d434dO0f
bu6nmoreka [JOK
21 IT i
OCTPOSHHE CeHerHH https://m.edsoo.ru/ec26fe5d
KouTtponbhas pabora o teme
99 "[Ipsimble U TJIOCKOCTH B bubnnorexka [JOK
npoctpaHcTie. [lapaisensHOCTh https://m.edso0.ru/9a0a%e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYIAPHOCTH MPAMON U
23 HJ'I(I))CKOCTI/I'}II'IG pneH WK IJ)'ISI HBIC bubmmorexa [OK
- HICPHCHAMIYID https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bubnuoreka [IOK
MEPHEHINKYIIIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Tpsimble napanienbHble U bubnuorexa [IOK

NEPNCHAUKYJIISIPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/ba545966
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26 [Ipu3Hak nepneHauKyJISpHOCTH bubnmoreka [JOK
NPSMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
[Tpu3Hak nepreHIuKyJISpHOCTH bubmorexa [IOK
27 . https://m.edso00.ru/79165d1
PSIMOM U TIIOCKOCTHU 5
28 Teopema o npsamoit bubnuoreka [IOK
NEPIEHIUKYIISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoi bubnnoreka [JOK
MEPIECHINKYISPHON TIIIOCKOCTH https://m.edsoo.ru/bd3745f8
. bubmuorexa [JOK
30 Teopena o mpimoit https://m.eds00.ru/7d18834
HEePICHIUKYJISIPHOM TIOCKOCTH b e.M.E0500.1L
[leprieHaUKYIsIp U HAKIOHHBIE:
b K
31 paccTosiHuE OT TOYKHU J0 TUIOCKOCTH, htI:SsJ'I/I//Irsz;(;(I)lr(z 133C477d3
paccTosiHuE OT IPSIMOM 0 TIOCKOCTH T '
[leprieHAUKYISIp U HAKIOHHBIE:
32 pacpcmﬂineym EO‘IKI/I JI0 TTIOCKOCTH bubmmorexa [OK
’ https://m.edsoo.ru/66fefadd
paccTosHUE OT MPSIMOM 10 TUIOCKOCTH :
[TeprieHIUKYISIp ¥ HAKIIOHHBIE:
33 pacpcmﬂineym IT)OIIKI/I JI0 TTOCKOCTH bubmmorexa [OK
’ https://m.edsoo.ru/a5b7b8e3
paccTosHUE OT MPSIMOM 10 TUIOCKOCTH :
[TeprieHIUKYISIp ¥ HAKIIOHHBIE:
34 pacpcmﬂineym I;OIIKI/I JI0 TUTIOCKOCTH bubmorexa HOK
’ https://m.edsoo.ru/dbee22bc
paccTosiHuE OT MPSIMOM 0 TUIOCKOCTH :
VYTIbI B MPOCTPAHCTBE: YTOI MEKITY bubmorexa HOK
35 . ) https://m.edso0.ru/6b61b2b
TPSIMOY U TNTIOCKOCTBIO 4
36 JIByrpaHHBIN yTo, THHEHHBIN yToJ bubnmuorexa [JOK
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JBYTPAHHOIO yria

https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl

bu6mmoreka [IOK

37
JIBYI'PaHHOI'O yTIila https://m.edsoo.ru/c7c777ed
[leprieHANKYISAPHOCTD IIOCKOCTEH:
38 [IPU3HAK [EPIEHINKYIIIPHOCTH ABYX Bubmaorexa ITOK
p Up Ay D By https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
[leprieHANKYISAPHOCTD IIOCKOCTEH:
39 [IPU3HAK HEPIIEHIUKYIIIPHOCTH ABYX Bubmaorexa ITOK
P up ARIYIEP ABY https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[leprieH IUKYISIPHOCTD MIOCKOCTEIH:
40 [IPU3HAK HEPHEHINKYISAPHOCTUA ABYX Bubmorexa ITOK
P up AHEYIAP By https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 TeopeMa 0 TpEX NEepHEHIUKYIAPAX Bubmorexa ITOK
p p PHCHIIY AP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPHEHANKYIIPAX bubnnorexa [IOK
p p PHCHIKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NEepHEHAUKYIIPAX bubmmorexa LHOK
p p PHCHIIY AP https://m.edso00.ru/9f246736
KonTponbHas paboTa no remam
44 "IlepneHIMKYISIPHOCTD MPSIMBIX U bubnnorexka [JOK
wiockocTe" u "Yriel Mexay https://m.edso00.ru/5h971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiITHE MHOTOIPAHHKUKA, OCHOBHbIE
AJIEMEHTHI MHOTOTPaHHUKA,
45 BBINYKJIBIE Y HEBBIMYKJIILIE bubmmorexa [TOK
y y . https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTpaHHHKA
46 [Tpu3sma: N-yrosibHas Mpu3Ma; rpaHu v bubnuorexa [IOK



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873

OCHOBAHM: IIPU3MEIL; IIpsAMas 1
HAaKJIOHHAas IIPU3MBEI; OoKoBas u
IIOJIHAsA IMMOBEPXHOCTH IIPHU3MbI

https://m.edsoo.ru/b4ad63ad

47

[Tapayenenunen, NpsAMOYTOJIbHBIN
napaJulelIeuIe] U €ro CBOWCTBA

bubmuoreka [JOK
https://m.edsoo.ru/8a7be683

48

[Tupamupa: N-yroiapHasi mupaMuia,
IpaHd U OCHOBaHUE MTUPAMHU/IBL;
OOKOBas U MOJIHASI IOBEPXHOCTh
NHpaMUIbl; IPABUIIbHAS U YCCUEHHAS
nupamuza

bubmuorexa [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBuiIbHBIE MHOTOI'PAaHHUKH:
MOHSITUE NTPABUIILHOTO
MHOI'OI'paHHMKa; ITpaBUJIbHAS TPU3Ma
U MpaBWIbHAs MUPaMUJa; IPaBUIIbHAS
TpeyTroJibHas MUpamMua u
NpaBUJIBHBIN TeTpasap; KyO

bu6mmoreka [IOK
https://m.edso0.ru/074c8865

50

HpeI[CTaBJ'ICHI/Ie O IIPaBUJIBHBIX
MHOTI'OT'paHHUKAX: OKTa3p,
A0ACKa’Ap U UKOCAdP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUHU B UpaMHIaX,
napajenenumnenax, NpaBUIbHBIX
MHOTOTpaHHHUKaX

bu6nmoreka [JOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue 3meMeHToB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHaiy,
YTJIBI

bu6mmoreka [JOK
https://m.edsoo.ru/6cdbecef
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[Tnomaas 6OKOBOM MOBEPXHOCTH U
MOJTHOM TOBEPXHOCTHU MPSMOM

bubmuorexa [JOK

53 MIPU3MBI, TUIONIAh OCHOBAHHH, https://m.eds00.ru/37d8415
TeopemMa 0 OOKOBOM MOBEPXHOCTH 7
IIPSAMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
MMOBEPXHOCTH MTPaBUIILHOM
54 MIMPaMUIbI, TEOpPEMa O TUTOMIATH bubmorexa LHOK
PEMIVIRL, TEOP e https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOMN
MU PAMHU/TBI
55 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
56 IT 0 00
OIUITHE 0b 0BEME https://m.edsoo.ru/7ad0020b
bubmuorexa [JOK
57 O06BEM TUpamMuabI https://m.edso00.ru/235171b
3
N bubmuorexa [JOK
58 OOBEM nHpamu el https://m.edsoo.ru/f47dfefd
. bubnuoteka [JOK
59 OOBEM NHpaMHAL https://m.eds00.ru/79c10312
N bubnuotexa [JOK
60 OObEM nHpavH b https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
61 O0BEM pU3MBI https://m.eds00.ru/7985360
8
62 O0BEM TTPU3MBI bubmorexa HOK

https://m.edsoo.ru/1e053890
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bu6mmoreka [IOK

03 OObEM pH3MEI 1 https://m.edso00.ru/482d3f51
64 KoHnTtponbHas pabota 1o teme 1 bubnnoreka [HOK
"OO0BEMBI MHOTOTPAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE
65 cHUCTeMaTU3als 3HaHU. 1 bubmuorexa [JOK
[TocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE
CUCTEeMaTH3aIlHs 3HAaHHH.
66 Brrunciienue pacCTOsIHUAN: MEXIY 1 bubnnoreka [JOK
JBYMsI TOUKaMU, OT TOYKHU J0 MPSAMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH
bubmuorexa [JOK
o7 Hrorosast kouTposbHas pabota 1 https://m.edso00.ru/b9146bc0
[ToBTOpeHue, 006001IeHNE
cHUCTeMaTU3alus 3HaHH.
Brraucnenue yrios: Mexay
68 CKPEIIUBAOIIUMUCS TIPSIMBIMH, 1 bubmorexa [IOK
. https://m.edso0.ru/56765e8b
MEXIY MPSMOM U TIIOCKOCTHIO,
JIBYT'PAHHBIX YTJIOB, YIJIOB MEXIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasbnbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThbI e padoThbI
pecypchl
Cdepa u map: ueHTp, paauyc,

1 MaMeTp; TUIOLIA/Ib IOBEPXHOCTH 1 bubmmorexa [JOK
A p; wiotian P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubmuoreka [JOK
2 IJIOCKOCTH; KacaTelbHAs TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 bubnunoreka [JOK
mockocTy. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckasi IOBEPXHOCTbD,

4 o0pa3yroue UIHHIPHIECKOM 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.ru/6054b8c1
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yrolas 1 och; 1 bubnuoreka [IOK
oAb OOKOBOW U MOJTHON https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300paxkeHne numuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuuapa.

6 CeyeHHUs HUIUH] pa (I'IJ'IOCKOCTII:IO 1 bubnnorexa [IOK

oA ’ https://m.eds00.ru/016e25eb
MapajuIeIbHOW HITH
MEPIICHIUKYISIPHOW OCH IIJTUH/IPA)
7 Konnueckas noBepXHOCTb, 1 bubnmoreka [JOK



https://m.edsoo.ru/0341bc2b
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o0pa3yroine KOHU4eCKOn
MMOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOH MOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b

Konyc: ocHoBaHue u BepinHa, bu6mmoreka [IOK

8 o0Opa3syroias 1 0Ch; IJI0MA b https://m.eds00.ru/897dd3b
OOKOBOW M IMOJTHOU MMOBEPXHOCTH 2
Y cedéHHBIN KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBa}ZI/Iﬂ u gOKZBaa bubmnorexa LIOK

’ https://m.edso00.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnuorexa [JOK
MapasiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, POXOASIIEH uepe3
BEPILUHY)

1 KomOunamums ten BpareHus u bubnuoteka [JOK
MHOTOI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAsS B bubmorexa LHOK

12 ’ ’ https://m.eds00.ru/0b13615
MHOTOTPaHHUK WU B TEJIO 3
BpallCHUsA B

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBa 00BEMOB TeEN https://m.edsoo.ru/26a03fb7

bu6mmorexa [IOK

14 O0BEM UIMHIIpa, KOHYyCa https://m.eds00.ru/5513d87

b
b K
15 O06bEM mapa u wiomaas cheps nomorexa LO

https://m.edsoo.ru/d189bde2
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[TogoOHBIE TENIa B MPOCTPAHCTBE.
COOTHOIICHUS MEXKTy TUIOIIAISTMH

bubmuorexa [JOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edso00.ru/810cfleb
MOIOOHBIX TE
17 KonTponbHas pabora no remam bubnmoreka [JOK
"Tena Bpamenus" u "O0bemMbI TET" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha 110cKOCTH U B bubmumoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHre U BIUNTAHUE BEKTOPOB bubmorexa HOK
p https://m.edso0.ru/23f4f089
20 VYMHOXEHHE BEeKTOpa Ha YUCIIO bubmorexa HOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenne 3agay, CBSI3aHHBIX C
22 MIPUMCHEHHUEM IIpaBUII JCUCTBHI C bubmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 I Hp CIICHUN reOMef HYECKHX bubmorexa [JOK
PP P https://m.edsoo.ru/d3alfe30
3aja4
[IpssMmoyronbHas cucrema
bu6mmoreka [JOK
KOOPJHMHAT B MPOCTPAHCTRE.
24 . https://m.edso00.ru/48db705
Koopaunats! BekTopa. [Ipocreiimue 3
3a/1a4yd B KOOpAMHATaxX -
o5 Yron Mexay BEKTOpaMH. bubnuorexa [JOK
CkansipHO€ MpOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexy bubnmuotexa [JOK
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https://m.edsoo.ru/4a33a8ab
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MIpAMBIMHA U IINIOCKOCTAMU

https://m.edsoo.ru/8efbe78e

KonrponsHas pabora o Teme

27 "BeKTOpEI U KOOPAUHATEL B buGnnorexa [IOK
P | P https://m.edso0.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cuctemaTusaius 3HaHui. OCHOBHBIS bubmuorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IICHNE 1
29 cucrtemaTusanus 3HaHui. OCHOBHBIS bubmuorexa [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IICHNE 1
30 CUCTEMaTHU3aIlis 3HaHUH. 3a1auun bubnuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpenue, 0600IIEHNE U
31 CUCTEMaTH3aIlis 3HaHUH. 3a/1auun bubnuoteka [JOK
IUTAHUMETPUNA U METOJIBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 0600IIEHNE U
32 cucteMaTtu3aius 3HaHuii. OCHOBHbBIE bubnuoteka [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU
bu6mmorexa [IOK
33 4 0
TOTOBAN KORIPOIBHAL pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNE U bu6mmorekxa [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






