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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO OO0pa30oBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpEeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABIEHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y o0yJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOECrneyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHHU OOYHarOIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKHUX YTBEPKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeNbHOCTH 4enoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHHUsS OKPYXKAIOIIET0 MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4E€OHOM M TPYIOBOM N1E€ATEIBLHOCTH,
SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHusi mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHMEe mNpEACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;



e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;

e (opmupoBanue (GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHHE pACHO3HAaBaTh IMPOSBICHHUS T'E€OMETPUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYallUsIX M NPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl W 3aKOHOMEpHOCTeH, (OopMynupoBaTh HUX Ha S3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENIH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar [Jis PELICHUs NTPaAKTHKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMUECKOIO U IPOCTPAaHCTBEHHOTO
MBIIUIEHUS, CTUMYJHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO NPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPENCTABICHUNA Yy
yYalllUXCcsl B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHHE€  TPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OO0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», « Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKUMHU
MNOHATUSAMU U HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPECTAaBICHUN OOydYaloMIMXCs, pacIIupsis U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3ydeHne reomerpun oTBoauTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.

COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeOMeTpur. Touka, TmpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U CIECACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECS,
NapajulelIbHble W CKpelmmBarommecs npsamsle. [lapauiensHOCTh NpsAMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: IAPAIUICIbHBIE IIPsAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTD NMPSMOU U IUIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMA CTOPOHAMHM; YIoJd MEXAy MPSIMBIMA B IIPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienunea; NoCTPOCHUE CEYCHUIA.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHNKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJl MEXKAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIa.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IJIOCKOCTEW: MPHU3HAK  MNEPHNEHIUKYJSIPHOCTH  JABYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIApax.

MHoOrorpaHHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, MpsMas U HAKJIOHHAsA MPU3MbI; OOKOBasi U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes; U ero csorcrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
ycey€éHHas nupamMuga. OIJIEMEHTbl Npu3Mbl W nupamuasl. [IpaBunbHBIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAS TPEYroJibHasi MHUpaMHUAa M TPaBUIIbHBIN



TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPaHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus: pu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUVIOCKOCTH.  JJEMEHThl CHUMMETPHMM B NHpaMHUIaX, HapajUiesenunenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHMKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJIHOM TMOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
UpaMubl, IPU3MBI.

[lonoGueie Tena B mpocTtpaHcTBE. COOTHOHIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

11 KVIACC

Tesia Bpalmenus

[Hunuaapuueckast MTOBEPXHOCT, oOpasyrolue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IMWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwmHIp: ocHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroniue KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOH moBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yroIasi
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BbICOTa; OCHOBAHUS U OOKOBAs MTOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, IUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101131 ChEepHI.

N3o00paskeHne Tel BpalleHHs Ha TUTOCKOCTH. Pa3BépTka muInHIpa 1 KOHYyCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00béEMeE
NPSAMOYTOJIGHOTO Tapajuleyienurnena u ciaeacTBus u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM Mmapa u miomasas chepsl.

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TOI0OHBIX TEJl.



Ceuenust mwiMHApa (NMAapajUIeIbHO M NEPHIEHAUKYJISPHO OCH), CEYEHUS
KOHyca (mapajuieIbHO€ OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEPILHHY), CEUEHUS
niapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B IpOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa HA YUCIO. Pa3inokeHne BEKTOpa M0 TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHat B npocrpaHcTBe. Koopaunarsl Bekropa. IIpocreimme 3amauu B
KOOpJMHATax. YTon Mexay BekTopaMu. CKajasipHOE IPOU3BEIECHHUE BEKTOPOB.
Beluncienre yrioB Mexay IpsIMBIMU M IUIOCKOCTAMH. KoOpAauMHaTHO-BEKTOPHBIN
METO/I TIPU PEIICHUH T€OMETPUUYECKUX 3a/1aY.

IJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIbTATbBI

JInuyHOCTHBIE pe3yJbTaThl OCBOEHHS IMPOTPaMMbl Y4EOHOTO TpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocniuTaHnue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETrOoCsl KaK aKTUBHOTO
W OTBETCTBEHHOTO WI€Ha POCCHUUCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHUEM
B3aUMOJEHUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

IHaTpuoTrnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UICHTUYHOCTH, YBAKCHHS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHHMIO ITHUX JOCTH)KCHUN B JIPYTMX HayKaX, TEXHOJOTHaX, chepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYHBOTO OYAYIIETO.

JcTeTHYeCcKOe BOCIMTAHUE:



ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ad4, peLIeHnH, pacCyXICHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.
Pu3nyeckoe BOCIIUTAHKE:
c(OPMHPOBAHHOCTBIO YMEHHS TMPUMEHSATh MaTeMaTH4YeCKUe 3HaHUS B
MHTEpecax 3JJ0pOBOT0 U 0e30MmacHoro odpasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3JI0POBbIO (30pOBO€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OT/bIXa, peryJspHas ¢dusnueckas AKTUBHOCTb); ¢duznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHON
JEATEIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIIBHOCTH,  CBS3aHHBIM  C
MaTEeMaTUKOW M e€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeir mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEU JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4y MaTeMaTHYECKON HAMPaBICHHOCTH.

IKOJOTHIECKOEe BOCIIMTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIIBHO-?)KOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOMU
Cpelbl, OCO3HaHUMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTAlME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUM U1 pelieHus 3a7ad B
0o0JaCTH OKpY)Karomiell cpefpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEIbI.

IleHHOCTH HAYYHOTO NO3HAHUS:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPaKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTYpOW KakK CpEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOro MpeameTa
«Maremartukay XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAIBHBIMU



NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCATbHbIMU Pe2YIAMUSHBIMU OCUCTEUIMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becnequgarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYXCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeicTBU:

e BBISBIATH U XapaKTePU30BaTh CYIICCTBECHHBIC MPU3HAKK MAaTEMATUUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaThb CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IPOBOJIMMOTI0 aHAJIN3a;

e BOCHPUHUMATH, (HOPMYJIHpPOBaTH U  MNPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHbIC, YAaCTHBIE U OOIIHE;
YCJIOBHBIE;

e BBISABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpOTUBOpeUrsi B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPKIACHUSX;
npejiaratb ~ KpUTEpUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JI€NIaTh BBIBOJIbI C HCIIOJIb30BAHUEM 33aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPSMbIE U OT MPOTUBHOIO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CcHOCOO pemeHuss yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB peEIlICHUs, BBIOMpaTh Haubojee MOAXOAANUNH C Y4ETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCIIENOBATEILCKUN MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOJIemMy,
yCTaHaBJIMBaThb  HMCKOMOE€ W  JaHHoe, (OpMHUpOBATH  THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, POIIECCaAMU;



CaMOCTOATENBbHO (POPMYIIUPOBATH 000OIIEHUS U BBIBOJBI IO Pe3yJibTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE IMPOLECCA, a TAKXKE BbIIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

2)

BBISIBJIAITH AepUIUTH MHPOPMAINH, JTAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a1a4H;
BbIOMpaTh ~ MHGOpPMALMI0 W3  HCTOYHMKOB  pPA3JIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHMS,;
CTPYKTYPHUPOBATh UH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpaUueCcKH;
OLICHMBATh HaAEKHOCTD uH(popMaluu o CaMOCTOSATEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

Yuueepcanvnvie KomMMmyHukamuenwvle Oeilicmeus,  0Oecneuusarom

chopmMupo8anHOCmMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U HEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, JIaBaTh MOSCHEHHS I10
XOJIy pelieHus 3a/1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B X0J1€ 0OCY>KJIEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOMN TEMBI,
poO0JIeMBbI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
peIIeHus; COMOCTaBIATh CBOU CYXICHHUS C CYXACHUSMH APYTHX
YYaCTHHKOB JHayiora, OOHApYXUBAaTh pa3Indue W CXOJICTBO TO3WIINN; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pPE3yJbTaThl  pEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHH.

CorpyaHu4ecTBo:

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHUBUyaIbHON pabOThI MPY PENICHUH YIEOHBIX 3a71a4; TPUHUMATH 11eJTh
COBMECTHOW JCSATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacpeAesaTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh TPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH YJ€HAMHU KOMAaH/IbI,



OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHUCTBHSI.

3) Yuusepcanvhoie pezynamueHole oeticmaus, obecnequsaom
Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

e COCTaBIISITh IUJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BHIOMPATH CIIOCO0 PeIIeHHUS
C YYETOM MUMEIOLTUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YUETOM HOBOM
uHbOpMaIUH.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHON pediekcur Kak OCO3HAHHS
COBEPIIAEMBIX JEHCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAQJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca u
pe3ynbTaTa peleHUss MaTeMaTUYeCKON 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/la4yd, BHOCHUTb KOPPEKTHUBBI B JI€ATEJIBHOCTH Ha OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBHE PE3yJIbTaTa ILEIH U YCIOBHSIM, OOBICHITH
IPUYHUHBI JTOCTUKEHUS WIM HEJOCTH)KEHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUYKA, IPSIMAasi, INIOCKOCTb.

[IprMEHATE aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUHU
F€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSMMU: NMAPAIUIENBHOCTD U MEPHEHANKYIISIPHOCTD NPSIMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YTJIa,
pedpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJia; rpajycHas mepa
JIBYTPAHHOTO yIJIA.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBIH
MHOTI'OTPAaHHHUK, JJIEMEHTHI MHOTOIPaHHUKA, [IPABUIILHBIA MHOTOTPAHHHUK.

Pacrno3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (NHUpaMuIa; NpU3MAa,
NPsIMOYTOJIbHBIN Mapajiiesienune, Kyo).



KnaccupunupoBate ~ MHOrOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS  JJIs
KJacCU(pUKaUU (BBIMYKJIblE W HEBBIMYKJIbIE MHOTOTPAHHUKU; TPaBUIbHBIC
MHOTOIPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICACIUIEAbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCTIONb3Ysl METOJI CIIE/I0B.

Crpoutrh ceuyeHUsT MHOTOIPAHHHKOB METOJOM  CIIE€[OB, BBIIIOJIHSITH
(BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSHUN MEXKIY IBYMs
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemars 3a1aun Ha HaxOXKIAEHUE T€OMETPUUECKUX BEJIMYMH MO 00pas3am Win
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYECKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKpPELIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI U IIOLIAAA TOBEPXHOCTEN MHOIOTPAHHUKOB (TIpU3Ma,
nupaMuja) € TMpUMEHEHUEM (OpMys; BBIYUCIATH COOTHOLICHHS] MEXAY
IJIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATUSIMHU: CHMMETpPUS B IPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUYECKUX
3aJ1a4, MPEANOJIaralolIuX HECKOJIBKO [IarOB PEIICHMS, €CIU YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TIPUMEHSTh HM3yUYCHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKn CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TE€OMETPHUH, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUYHH.



11 KIIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs MOBEPXHOCTh, OOpa3yroline
IMAIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromrue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruieckasi mOBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudummpoBats B3auMHOE pacosokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOU CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CerMEHTA; IIapOBOW CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQTM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYECKHX TEN ¢ IPUMEHEHHUEM (HOpMyI.

OnepupoBaTh TMOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIK B chepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIeHUs.

BBIYUCIIATE COOTHOIICHUSI MEXIY IUIOMAASIMU MOBEPXHOCTEH W 00bEMaMU
MOJAOOHBIX TEI.

N300pakath m3ydaemple (PUTYpHI OT PYKHM M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BhITIONTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEHKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHH.

W3BnekaTh, WHTEPIPETHPOBATH M MPeoOpa30BBIBATh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE  EHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB M
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIalOT.

[TpumeHsTh MpaBUIIO Mapajvieenunesaa.

OnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOIYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, YroJ MEXKIY
BEKTOpaMH, CKJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAaHAPHBIE
BEKTOPBHI.

Haxonutb cyMMy BEKTOPOB M TIPOU3BEICHUE BEKTOpPA HA YUCIIO, YTOJl MEXKITY
BEKTOpaMH, CKaJSIpHOE TMPOM3BEIEHUE, pPaCKIaAblBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.



[lpumensaTs reoMmerpuyeckue QaxKTbl I PEIICHUS CTEPEOMETPUUYECKUX
3a]a4, MPEANOaralolux HECKOJIBKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemarp mpocreiinme reoMeTpuyecKkrde 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIA.

Pemate 3amaun Ha [0Ka3aTeIbCTBO MAaTEMATUYECKMX OTHOIICHUH U
HAX0XJIEHHWE TeOMETPUUECKUX BEJIMYMH MO 00pa3laM WM alropuTMaM, MPUMEHsS
U3BECTHBIC METO/IbI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[lpuMeHsTh TpoOCTEWIIME TPOTPaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1aY.

[lpuBOANTH MpHMEPHl MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MHpPUPOAE U
KU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B UCKYCCTBE.

[IpuMeHsTh MONyYeHHbIE 3HAHHUS Ha TMPAKTUKE: aHAIM3UPOBATH PEabHBIC
CUTyalldd U TNPUMEHATh W3y4YCHHbIC TMOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTUYeCKd C(HOPMYIUPOBAHHOM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
MPAKTHUECKHE 33/1a4H, CBA3aHHBIC C HAXOXKJICHIUEM I€OMETPUYECKUX BEITHUNH.



TEMATHYECKOE INTAHUPOBAHUE 10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne (undgposbie)
HaunmenoBaHue pa3je/ioB U TeM IPOrpaMMBbI KonTpoabu IIpakTuyec
n/n Bcero o0pa3oBaTe/bHbIE
ble paboThI KHe padoTbl
pecypcbl
1 Beenenue B ctepeoMeTpuio 10
) [IpsiMbIe U TIIOCKOCTH B TTpocTpaHcTBe. [lapamiensHocTh 12 1
IPSIMBIX U IJIOCKOCTEN
3 [leprieHAUKYIAPHOCTD MPSIMBIX U IIIOCKOCTEH 12
4 Vsl Mexay NpSMBIMU U IJIOCKOCTSIMU 10 1
5) MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢posbIe)
HaumeHoBaHue pa3iesioB H TeM MPOrpaMMbl KoHTposibH IpakTHyeck
n/n Bcero oOpa3oBaTe/ibHbIEC
ble padoThI ue padboTsbl
pecypcsl
1 Tena Bpamenus 24
2 OO0BEMBI TEN 10 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 20 1
4 [ToBTOpenme, 0600IIEHNE, CHCTEMAaTH3allHsl 3HAHUN 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




HOYPOYHOE IVTAHUPOBAHUE 10 KJIACC

KoanuecTBo 4acoB DIeKTPOHHBIE
Ne Mpakruu Jara uupoBbIe
Tema ypoka KonTpoabu P
n/n Bcero ecKue H3Y4YeHH S o0pa3oBaTe/ibHbIE
ble paboThI
padoTbI pecypchl
OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, TIPSIMAas,
1 IIJIOCKOCTh, MpOocTpaHcTBo. [IpaBuina nzobpaxkenus Ha 1 02.09.2025
pHCYHKaX: H300pakeHHs IUIOCKOCTEM, MapauIeIbHbIX o
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsaTHS: IEpeceKaronmecs MIOCKOCTH, TePECEeKAIONTHECs
2 P > HIEP 1 05.09.2025
npsiMasi ¥ III0CKOCTh
3HAKOMCTBO C MHOTOI'PaHHUKAMH, U300paKeHHe
3 1 09.09.2025
MHOTOTPaHHUKOB Ha PUCYHKAX, HAa MMPOEKIIMOHHBIX YePTeKax
4 HavansHbie cBeieHUS 0 KyOe U TUpaMHU/Ie, HX Pa3BEPTKH U 1 12.09.2025
Moenu. CedeHus] MHOTOTPAaHHHKOB T
HavansHbie cBeieHUS 0 KyOe U TUpaMHU/Ie, HX Pa3BEPTKH U
5 1 16.09.2025
Mozienu. CeueHuss MHOTOTpaHHUKOB
[TonsTHe 06 akCHOMAaTUYECKOM TTOCTPOECHUHU CTEPEOMETPHH:
6 1 19.09.2025
aKCHOMBI CTEPEOMETPHUU U CIEACTBHSI U3 HUX
[TonsiTHE 00 aKCHOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHU:
7 1 23.09.2025
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM TIOCTPOSHUH CTEPEOMETPHH:
8 1 26.09.2025
aKCHOMBI CTEPEOMETPHUH | CIICJCTBHS U3 HUX
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU CTEPEOMETPHH:
9 1 03.10.2025
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HAX
B3aumHoe pacrionoxeHne MpsMbIX B IPOCTPAHCTBE:
10 P P PoeIP 1 07.10.2025

MEPECCKAIMNECH, MApaIJICIbHbIC U CKPCIIMBAOIITNECA




IIpsIMBIE

IlousTus: MEPECCKAIMNECS IINIOCKOCTH, IIEPECCKAOIMIUECCIA

11 1 10.10.2025
psiMas U IJI0CKOCThb
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:!

12 napajjielIbHbIC IIPAMBIE B IPOCTPAHCTBE; ITapaJiIeJIbHOCTh 1 14.10.2025
TPEX MPAMBIX

13 [TapamrensHOCTB npaMmj; U IUIOCKOCTEW B IPOCTPAHCTBE:! 1 17.10.2025
[TapauieapHOCTh IPSMOU U INIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU 1 21.10.2025

15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1 24.10.2025

16 Yroia Mexay nIpsIMbIMU B IIPOCTPAHCTBE 1 07.11.2025

17 [TapannenbHOCTh MIOCKOCTEH: TTapasuieibHbIE IIOCKOCTH 1 11.11.2025

18 CBoiicTBa napauieIbHBIX TUIOCKOCTEH 1 14.11.2025

19 [Tpocreiinme npocTpaHcTBEHHBIE (PUTYPHI HA MIOCKOCTH: 1 18.11.2025
TeTpa’ip, Ky0, mapaienenumnes

20 [Toctpoenue ceueHuit 1 21.11.2025

21 IToctpoenue ceuennii 25.11.2025

99 Kontponbnas padota o teme "[Ipsimbie U MI0CKOCTH Ii 1 58112025
npoctpaHcTse. [lapamiensHOCTh NPSIMBIX U MIIOCKOCTEN"

93 [lepneHUKyISAPHOCTD MPSAMOM U TUIOCKOCTH: 1 02.12.2025
MEPIEHIUKYISIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 IIpsiMble napasuiesbHbIe U MEPIEHAUKYIISPHBIE K ITIOCKOCTH 1 05.12.2025

25 [IpsiMble mapasienbHbIe U MEPIEHAUKYISIPHBIE K ITTOCKOCTH 1 09.12.2025

26 [Ipu3Hak neprneHAUKYJIAPHOCTH IPSIMON U INIOCKOCTH 1 12.12.2025

27 [Ipu3Hak nepneHANKYIAPHOCTH IPSIMON U INTIOCKOCTH 1 16.12.2025

28 Teopema o npsIMOI IEPIIEHAUKYIISIPHON IIIIOCKOCTH 1 19.12.2025

29 Teopema o psIMOi EPIICHIUKYISIPHON MIIOCKOCTH 1 23.12.2025




30 Teopema o npsiMoii EPICHIUKYISPHOM MIIOCKOCTH 26.12.2025
[lepnieHIUKYIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 0

31 PHEHIHEYIIP P . A 09.01.2026
IJIOCKOCTH, PAaCCTOSIHUE OT IPSIMOM 0 TNIOCKOCTH
[lepnieHIUKYIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU 10

32 P JHEYDIP P . A 13.01.2026
IUIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 INIOCKOCTH
[lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10

33 P yIop P . A 16.01.2026
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 TJIOCKOCTH
[lepnieHIUKYIISp M HAKIIOHHBIE: PACCTOSHUE OT TOYKHU 10

34 P JHEYDIP P . A 20.01.2026
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 TJIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IIIOCKOCTBIO 23.01.2026

36 JIByrpaHHbII yroJj, JMHEHHBIN yrojl IBYIpaHHOIO yria 27.01.2026

37 JIByrpaHHbIN yroJi, TMHEHHBIN Yrojl ABYTPaHHOrO yriia 30.01.2026
[lepneHuKyISIPHOCTD IIJIOCKOCTEM: IPU3HAK

38 P yp p\, 03.02.2026
MEPIEeHIUKYISIPHOCTH ABYX IIOCKOCTEH
IlepneHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK

39 PHEHIHARY P pv 06.02.2026
MEPIEHIUKYIIPHOCTH JBYX TUIOCKOCTEN
IlepnieHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK

40 PHEHIHARY P pv 10.02.2026
MEPIEHIUKYIPHOCTH JBYX TUIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYISIpax 13.02.2026

42 Teopema o Tpéx meprneHAuKyIsIpax 17.02.2026

43 Teopema o TpExX MepIEeHANKYIIIPaxX 20.02.2026
KonrtponsHas padora o temam "l[leprieHAUKYIIPHOCT

44 MPSMBIX U IJI0cKocTeR" 1 "YTIIbl MEXTY NPSAMBIMU U 24.02.2026
mIocKocTsIMu"
IToHsATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI

45 MHOTOT'paHHMKA, BBIITYKJIBIC ¥ HEBBITYKJIbIC MHOIOTPaHHUKH, 27.02.2026

pa3BEPTKAa MHOTOI'PAHHUKA




46

[Ipu3ma: N-yronpHas npu3Ma; rpaHd U OCHOBAHHUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAs PU3Mbl; OOKOBasi M MOJIHAs
[IOBEPXHOCTD IIPU3MBI

03.03.2026

47

48

49

50

[Tapannenenumnen, NpsAMOYTroJIbHBIN ApaLICIICIIUIE] U Er0
CBOMCTBA

IIupamuza: N-yronbHas NUpaMUAa, TPAaHU U OCHOBAHHE
nUpaMu/ibl; 00OKOBas U MOJIHAS IOBEPXHOCTh MUPAMUJBI;
IIpaBUJIbHASA U YCEUEHHAS TUPAMUAA

[IpaBuiIbHBIE MHOTOTPAHHUKH: IOHSTHE MPABUIBHOTO
MHOTOTpaHHHKA; IPaBUIIbHAS TIPU3Ma U MPaBUIIbHAS
MUpaMK/ia; TpaBUIIbHAS TPEYTOJIbHAS TUpaMHIa U
MIPaBWIbHBIN TeTpadip; KyO

[IpencraBneHue o MpaBUILHBIX MHOTOTPAHHUKAX: OKTAdIP,
JOJICKadAp U UKOCAdP.

06.03.2026

10.03.2026

13.03.2026

17.03.2026

o1

CummeTpusi B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSIMOM, TITIOCKOCTH. IJIEMEHTHI CHMMETPUH B
nUpaMuaax, napajuieaenuneaax, NpaBuIbHbIX
MHOTOTpaHHUKaX

20.03.2026

52

53

54

Brruucienue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa,
AnuaroHaiu, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH
MPSIMO TIPU3MBI, TUIOIIAIh OCHOBAHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSAMOU MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH MPABUIBHOMN
MUPAMHJIBI, TEOpEMa O TUIOIIaAU OOKOBOM TOBEPXHOCTH
YCEYEHHOU MUPAMUIBI

03.04.2026

07.04.2026

10.04.2026

55
56

Kontponbras pabota mo teme "MHOrorpaHHUKH"

ITonsaTre 00 00BEME

14.04.2026
17.04.2026




57 O0BEM nupamMuIsl 1 21.04.2026
58 O0BEM TUpaMuIBI 1 24.04.2026
59 OO0BEM TUpaMUTBI 1 28.04.2026
60 OO0BEM TUpaMUTBI 1 05.05.2026
61 O06BEM IPU3MBI 1 08.05.2026
62 O0BEM npU3MBI 1 12.05.2026
63 O0BEM TPU3MBI 1 14.05.2026
64 KonTponbras padbota mo teme "OO0bEMBI MHOTOTPaHHUKOB" 1 15.05.2026
65 [ToBTOpeHwme, 0606H_IfHI/Ie cUCTeMaTH3allHs 3HAHUH. 1 19.05.2026
[TocTpoeHue ceueHMit B MHOTOTPaHHHKE
[ToBTOpenue, 0600IIeHNE CUCTEMATHU3AIUS 3HAHUM.
66 quncneline PaCCTOSIHUIN: MEKIY ABYMS TOUKAMHU, OT TOUKH 1 52.05.2026
710 TIPSIMOA, OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPEUTHBAOIIUMHUCS MPSIMBIMH
67 Wtorosas koHTpoJsibHas paboTa 1 23.05.2026
[ToBTOpEeHMEe, 06001IeHNE CHCTeMAaTH3allUs 3HAHUH.
68 Brruucnenue }:FJ'IOBI MEX]Ty CKPEIUBAIOIIMMUCS TPSIMBIMH, 1 26.05.2026
MEKy IPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX YIJIOB, YITIOB
MEKIY IIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Aata uudgposbie
" Tema ypoka Beero KonTpoabu IpakTuyeckue U3Yy4CH 06pazoBaTebHbIE
ble paboThI padoThI us pecypen
1 Cdepa u map: LeHTp, paanyc, TUaMeTp; IUIONIa/lb 5
MOBEPXHOCTHU CHEpPbI
5 BsanmMHuoe pacrionoxenue chepsl U TIOCKOCTH; 5
KacaTeJbHas IMJI0CKOCTh K cdepe; miomaab chepsl
3 Nzobpaxkenue cepsl, mapa Ha iockoctd. CeueHus mapa 2
[{unuHapuyeckas MoBEpXHOCTb, 00pa3yolne
4 UIMHIPUYECKON MOBEPXHOCTH, OCh LIMITUHAPUIECKON 2
MOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTb,
5 o0pa3yronias U 0ch; IIIOMaAs OOKOBOM U MOTHOM 2
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha miaockoctu. Pazéprka
6 nunuHApa. CedeHus MMHIpa (TI0CKOCTHIO, 2
napauieIbHON WK MEePIEHANKYISIPHON OCH IHJIUH]IPA)
7 Konunyeckas TOBEpXHOCTh, 00pa3yIoniine KOHUIECKOM 5
MMOBEPXHOCTH, OCh M BEPITMHA KOHUYECKON MTOBEPXHOCTH
8 Konyc: ocHOBaHMe U BepiinHa, 00pa3yromas 1 ock; 5
TUI0MIA/1b OOKOBOM M MOJTHON OBEPXHOCTH
9 Yceu€HHbIil KOHYC: 00pa3yrolie U BHICOTA; OCHOBAHUS U 5
OOKOBast MOBEPXHOCTh
10 N3o0pakenue KoHyca Ha MI0CKOCTH. Pa3BépTka KoHYyCa. 5
Ceuenust KoHyca (TIOCKOCTHIO, TApATIIETHHON




OCHOBAaHUIO, U INIOCKOCTBIO, TPOXOISALIEH Uepe3 BEPIINHY)

11 KomMOuHamumst e BparieHus ¥ MHOTOIPaHHUKOB

12 MHororpaHHUK, OIMCaHHBINA 0KoJI0 chepsr; chepa,
BITMCAHHAsl B MHOTOTPAHHUK WJIH B TEJIO BPAILICHUS

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOMCTBA 0OBEMOB TET

14 O0BEM IUIMHpA, KOHYCa

15 O0BéM mapa U Iomaah chepbl

16 [Tomo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUST MEXKTY
IUIOINASIMHA TTOBEPXHOCTEH, 00BEMaMHU TOJOOHBIX TEI

17 KonTtponsnast padora no Temam "Tena Bpamenus" u
"O6bemsl Ten"

18 BekTop Ha MI0CKOCTH U B POCTPAHCTBE

19 CnoxeHre ¥ BBIYUTAaHHE BEKTOPOB

20 YMHOXEeHHEe BEKTOpa Ha YHCIIO

21 Paznoxxenue BekTopa 1o TpéM HEKOMITJIaHAPHBIM
BekTopam. [IpaBuno mapannenenunena

29 Pemenue 3a/1a4, CBSI3aHHBIX C MPUMEHEHUEM MTPABHUIT
JIEHCTBHUM C BEKTOPAMHU
[TpsimoyronbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE.

23 Koopaunats! BexTopa. [Ipocreiinue 3agauu B
KOOpJMHATAX

24 Yron mexay Bektropamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB

25 Berurcnenue yriioB Mex, 1y MPSMBIMH U TUIOCKOCTSIMHU

26 KoopauHaTHO-BEKTOPHBII METO/I TP PEIICHUN
TCOMETPHUCCKUX 3a71a4

27 KonTtponbHas padora no Teme "BekTopbl 1 KOOpAWHATHI B




npocTpaHcTae”

[ToBTOpEHHE, 0000IICHNE U CUCTEMATU3AIIHs 3HAHUM.

28 2
OcHoBHbIE GUTYPBI, PaKThI, TCOPEMBI Kypca IIIaHUMETPUU
29 [ToBTOpeHME, 0000IIEHUE M CHCTEMAaTH3AIUs 3HAHU. 5
OcHoBHbIE GUTYPBI, PaKThI, TCOPEMBI Kypca IJIAHUMETPUH
30 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIHS 3HAHUH. 5
3aaun MIIaHUMETPUU U METOJIBI MX PEIICHUS
31 [ToBTOpeHME, 0000IIEHUE M CUCTEMAaTH3AIUs 3HAHUH. 5
3aaun MIIaHUMETPUU U METOJIBI MX PEIICHUS
39 [ToBTOpeHME, 0000IIEHUE M CHCTEMAaTH3AIUs 3HAHUH. 5
OcHoBHBIE GUTYPBI, (HAKThI, TEOPEMBI Kypca CTEPEOMETPHH
33 Wrorosas koHTposibHasA paboTa 2
34 [ToBTOpEHME, 000OIICHUE M CHCTEMAaTH3allHsl 3HAHUH 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
Anrebpa 1 Havasla MaTeMaThueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIIMOHEpHOE 00OIIIECTBO

«3parenbetBO «lIpocBenieHne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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