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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHJapTa CpeIHEro olIero oopa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX  TpeOOBaHUM, TPEABIBIIEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO, U Tpagulluid POCCHUIICKOrO 0O0pa3oBaHMS.
Peanmuzarnust mporpaMmbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETECHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHUS M HEMPEpPhIBHOTO 00pa3oBaHUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH O0YYAIOIIMXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYeHHsS TEOMETPHH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUSA (YHKIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yU4eOHBIX AUCIUIUIMH. Pa3BuTHE y 00yJaroniuxcs
NPaBUIBHBIX TIPEACTABICHUH O CYIIHOCTH W TMPOUCXOXKIECHUU TEOMETPUUCCKUX
abcTpakiuii, COOTHOIICHHH pEaJbHOrO0 M WJACATBHOrO, XapaKTepe OTPaKCHHUS
MaTeMaTUYECKOW HAYKOH SIBIICHUH U MPOIIECCOB PEATbHOTO MUPA, MECTE TEOMETPHH
B CHCTEME HayK M POJIM MAaTEeMAaTUIECKOTO MOJICIIMPOBAHHUS B HAYYHOM ITO3HAHUU U
B MIPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PCHHS yIaITUXCsI, a
TaK)KE€ KA4eCTB MBIILIICHUS, HEOOXOAWMBIX JUUIS aJalTalid B COBPEMEHHOM
oOmecTRe.

['eomeTpust siBiIsSIETCST OJHUM W3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK OOECIEUYMBAET BO3MOXXHOCTh H3YUCHHs Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHSITHIHBIX OCHOB T€OMETPUHU U TTOCTPOSHUH IEMTOYKH JIOTHUYECKUX YTBEPIKICHHIMI
B XOJIE pCUIeHUsI TEOMETPUYECKHX 3a/ad, YMEHHE BBIIBUTATh U OIPOBEPTaTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEHICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JacTSIX JEATENBHOCTH denoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHHU H
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaabHOTrO OBITHSA, (opMma
OTPaXCHHUS OKPYIKAIOIIEr0 MHpPA, YCIOBHUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  JeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSCT pa3HbIC BUBI yUCOHOUW U TPYAOBOM NESITEIIEHOCTH, SBIISICTCS



OIHUM M3 MpO(PECCHOHATBHO BaXHBIX KauyecTB, IMOITOMY aKTyajbHa 3ajaya
GopMupoBaHus y  OOydYalIIMUXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTU [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M UCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAaHMW W  JEeUCTBUM, CHeHU(PUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEHIHOIO  MPOJODKEHHs  00pa3oBaHMs IO
CHEIUATBHOCTAM, HE CBSI3aHHBIM C IIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
oOy4Yaromuxcs CpeHEN HIKOJIbI, HE UCHBITHIBABIINX 3HAUUTEIbHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOI0 oOmiero odpa3zoBanus. Takum oOpa3oM, oOydaromuecs Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTDH 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenuUKol reoMeTpur U HeoOXOAUMbIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOKHOCTh U3YyUUTh FEOMETPHIO OoJiee IIy0OoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TE€OMETPHUYECKUX 3HAHUSX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€CleYMBAeTCs pEIIEHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3agadaMH  OCBOCHMS  Kypca
«I"eomeTpun» Ha 6a30BOoM ypoBHe B 10—11 kaccax sBIsSIOTCS:

e (dopMUpOBaHHE TIPEJCTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KyJIbTYPBI U OCO3HaHUE €€ B3aUMOCBSI3U C OKPY’KAIOIHUM MUPOM;

e (opMHpOBaHUE IPEACTABICHUS O MHOTOI'PaHHUKAX U TEJIaX BpaLICHUsI KaK
O BAKHEHWIIMX MATEMAaTHYECKUX MOJEINAX, NO3BOJIIOIIMX ONMCBIBATH H
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKax, MOJAEIHAX U B
peabHOM MHPE MHOTOI'PAaHHUKH U TEJIA BpaLCHUS;

e OBJIAQJICHHE METOJaMH PELIEHUS 3a/ad Ha MOCTPOEHUS Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMHpOBaHHWE YMEHHsI ONEPUPOBATH OCHOBHBIMHU MOHITUAMH O
MHOTOI'PaHHUKAX U TEJIaX BPAlIECHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMHM  PEIICHHs  OCHOBHBIX  THIIOB  3a]ad4;
GopMupoBaHHE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
pacCyXKJI€HUs B XOJI€ PELIEHUs CTEPEOMETPUYECKMX 3ajad U 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaronnxcs,
MTO3HABATEJIbHON aKTUBHOCTH, MCCIIEOBATENBCKUX YMEHUN, KPUTUUHOCTH
MBIIICHUS;



e (QopmupoBaHUe PYHKIIMOHAIBHOU IPAMOTHOCTH, PEJIEBAHTHOU Fr€OMETPUHU:
YMEHHUE Paclo3HaBaTh MPOSBICHUS TEOMETPUUECKUX TOHITUN, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX CUTYyallUsX U MPU U3yYECHUU
IpPYTUX  Yy4EOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIMPOBATh X Ha SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBI T€OMETPUUECKUN
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OIEHUBATh MOJYUYEHHBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEPEOMETPHH B HAYAJIC €T0 U3YUECHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTHUBHOTO
MO3HaHMS, U OMNpe/eNéHHBIM 00pa30oM OpraHu3OBaHHash paboTa HaJl HUMH, UTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIMPYET NMPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JaIbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEACTABICHUN Y
y4aluxcs B Kypce CTepeOMETPUH TPOBOIUTCS 3a CUET PEIlIeHUs 3a/1a4 Ha CO3aHue
POCTPAHCTBEHHBIX 00pa30B W 3a/Jady Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJIUTCA C OMOPONM HA HATVIAIHOCTh, a
orepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE coaepxkaTeNbHble JUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTHA B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUM
pacmpenensieTcsi He TOJIBKO IO COAepKaTEIbHBIM JIHHUSAM, HO U [0 TOAaM 00yUYeHus
Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpeneia€HHbIM 10 ToJaM OOyYeHHs,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOOBI OBJIAJICHUE T'E€OMETPUUYECKUMHU
HNOHSATUSMH U HaBbIKAMU OCYUIECTBIISIIOCH MOCIEA0BATEIBHO U MOCTYyNATEIbHO, C
COOMI0/IeHNEM TPUHIIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yrayOnsis e€, 00pasyst MpOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE

Ha u3ydyenue reomerpun otBoauTces 2 yaca B Heneno B 10 kimacce u 2 Jaca B
Hezenmo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 136 yueOHbIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, mOpsMas, IIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 aKCMOMAaTHYECKOM MOCTPOEHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuiejbHble M CKpelluBaroluecss mnpsiMbie. l[lapamienbHOCTh NOpsIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajyiefibHble TMPSMbIE B MOPOCTPAHCTBE;
NapajIeIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJIEHHBIMM CTOPOHAMM; YIOJ MEXAY TMpsSMBIMH B IPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEN: TapaJUIeNIbHBIE ITIOCKOCTH; CBOMCTBA NAapaJlIEIIbHBIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI Ha TIJIOCKOCTH: TETPadp,
KyO, mapasuienenunes]; TOCTPOCHUE CEUYEHUN.

[TeprieHAUKYJISIPHOCTH NPAMOM U TIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajuielibHble W TEPHNEeHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPIEHANKYISIPHOCTH MPSAMOW U IUJIOCKOCTH, TEOpeMa O NpsIMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEHMHBIM yrojl JBYIPaHHOrO  yrija.
[lepnieHaAUKYJISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM JI0 TTOCKOCTH, MPOEKITNS GUTYPBI HA TUIOCKOCTh. [leprieHIuKyIsspHOCTD
IUIOCKOCTEU: MPU3HAK IMEPHEHINKYJSIPHOCTH JABYX IUIOCKOCTEH. Teopema o TpEX
NePHEHIUKYISApax.

MHoOrorpaHHuKu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE
Y HEBBINYKJIblE MHOTOTPAHHHKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPHU3MBI; MPsAMasi U HAKIOHHAS MPU3MBI; OOKOBas U
IIOJTHAS IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuiesienunes; U ero corcrBa. llupamupa: N-yroinpHas nupamMuia, TpaHd U
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yced€éHHas MnHupaMuaa. OJNEMEHTbl Npu3Mbl W nupamuibl. [IpaBusibHbIE
MHOTOTPAHHUKU: MOHSATHE MPAaBUJIBHOTO MHOTOTPAaHHUKA; NPaBWIbHAs NpPU3Ma U
IpaBWIbHAsg NUPAMUIA; NPABWIbHAS TPEYTrOjbHAs MNHUPAMUIAA W IPABWIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexka’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJTIOCKOCTH. DJIEMEHTBhl CHMMETPHH B MUPAMUJIAX, TAPAJUIICICIUIIEIaX, TPABUIbHBIX
MHOTOIPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHMKOB: péOpa, IuUaroHaiu, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSAMON MPU3MBI,
IJIOLIAb OCHOBAHMI, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi mpu3Mel. [nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMUJbI, TEOpEMa O
wionaau yceu€éHnon nupaMubl. [onstue 06 00béme. OObEM MUpPaMHIbI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
OBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEll.

11 KVIACC

TeJia BpaleHus

[Hunuuapuyeckas MTOBEPXHOCT, obpazyrorniue UUJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHJPUYECKON TMOBEPXHOCTU. [lUnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasymollas M OCb, IJIOMAAh OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON ToBepXHOCTH. KOHyC: OCHOBaHWE M BepInHA, 00pa3yromasi
¥ OCh; TUIOIIAIb OOKOBOM U MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIne
U BBICOTA; OCHOBaHMS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AMAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
B3auMmHoe pacnonoxenue cepbl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
I01a b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruu Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAsS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEMe
NpsIMOYTOJIBHOTO Mapajuienienumnena u ciuencrsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TElL.

Ceuenus muMHapa (MapaJjieIbHO U MEPIICHANKYIISIPHO OCH), CEYEHHUS KOHYyCa
(mapanienbHOE OCHOBAHUIO U MPOXOSIIEE Yepe3 BEPIINHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha minockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. IIpaBuno mnapamwienenunena. PemieHue 3agad, CBSA3aHHBIX C
INIPUMEHEHHEM IIPaBWI JEUCTBUM ¢ BekTopamu. [IpsAmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaasipHOE NPOU3BEIACHHUE BEKTOPOB.



Brruncnenne yrioB Mexay NpsSMbBIMHU U ITIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YUaIOIIETOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSIM POCCHMCKUX MAaTEMAaTHUKOB U POCCUHCKON MaTeMaTUYECKOU IITKOJIBI,
K HCIOJB30BAaHUIO ITHX JIOCTHIKEHUH B JPYTrUX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, HATUYECKOTO  IOBEICHUS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHHUEM JTIOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJla B MOCTPOCHUE YCTOMYUBOTO Oy MyIIETo.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUIN; BOCIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3juyHbIX BUIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 3J0pOBOro U 06e30macHoro odpasa KMu3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3JI0pOBOC MHUTaHWE, COATAHCUPOBAHHBIN PEKHUM 3aHATHH H
OTJIbIXa, peryisapHas Gu3ndecKasi aKTUBHOCTS ); (PU3HUUECKOTO COBEPIICHCTBOBAHMUS,
U 3aHITUSX CHOPTUBHO-03J0POBUTEIIHLHOM €SI TENHHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOWS; UHTEPECOM K
paznuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymed mnpodeccud U peanu30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy oOOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU JKU3HU, TOTOBHOCTBHIO K aKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUECKON HAIPaBIIEHHOCTH.

IK0J0THYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JKOJIOTUUYECKOM KYyJIbTYpPhl, TMOHHUMAHUEM BIIMSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO  XapakTepa HSKOJOTMYECKUX  MpoliieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUHN ISl pellleHus] 3a1ad B
00J1acT OKpY’KaroIIe Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH UX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOW TMPAKTHUKU, [MOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cgepbl YeIOBEHYECKOW ESITeIILHOCTH, ATAloB €&
pPa3BUTHUS M 3HAYUMOCTH IS Pa3BUTUS IIMBWIM3AIUU, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTHYEeCKON KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISTH MPOCKTHYID W HUCCIEIOBATEILCKYIO JCSATEIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTo MpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvle  Oeticméus, — obecneuusaiom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECco8 oobyuarowuxcsa (oceoenue
Memo008  NO3HAHUSL ~ OKpYJCarnujeco  Mupd,  NpUMeHeHue  JI02UYeCKUux,
uccie008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBuMA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY IMOHATUAMH, (OPMYITHPOBATH
OTpEeJICICHNs]  TMOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  TPHU3HAK
KJIaccu(UKaIy, OCHOBaHUS i OOOOIIEHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M W
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOJACHUSIX W YTBEPKICHHSIX;
npeiaraTh KpUTEPUH 7S BBISBICHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHH 110 aHAIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJI€HUS U BBIBOJIbI;

e BBIOMpaATHh crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamOoJiee NOAXOASIIHUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
(dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIUE TMPOTHUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMuUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEKTa, SIBICHMS, TPOILECCA, BBISBICHUIO 3aBUCHUMOCTEH  MEXKIY
00BEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX Pe3yJbTaToOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmaumei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX JJI OTBETA Ha
BOIIPOC U JJIsl PEILICHUs 3aJ]auH;

e BbBIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pa3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHPOPMALIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTaBICHNUS;

e CTPYKTYypUpPOBaTh MHGOPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEJIBHO
cOopMyIUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  00ecnedusarom

copmMupo8aHHoCcms CoOYyUanIbHbIX HABLIKOE 00YYAIOUUXC.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKIEHUS B COOTBETCTBHUHU C YCIOBUSMHU
U LIeJIIMU OOILEHHUS;, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTAX, JAaBAaTh MOSACHEHMS MO XOIYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKJEHUS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIA€MOI TEMBI,
poO0JIeMBbl, pelaeMoil 3a1auu, BbICKAa3bIBATh MJI€H, HALIEIICHHBIE HA TTOMCK
pELICHMs; COIMOCTAaBISATh CBOM CYXXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIIMIL; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yJbTaThl  pEIIEeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, IIPOEKTa; CAMOCTOSITEIHLHO BEIOUpATh (hOpMAT BBICTYILJICHUS
¢ yu€ToM 3ajiau MPE3eHTalUU U OCOOEHHOCTEHN ay TMTOpHUH.

CoTpyaHu4ecTBo:

NOHMMATh U UCIIOJIB30BATh MPEUMYIIIECTBA KOMAH/IHON ¥ UHMBUTyaIbHON
paboThl MpU peuieHur Y4eOHbIX 3a/ay; MPUHUMATH II€JIb COBMECTHOM
NEeSTENbHOCTH, IUIAHUPOBATh  OPraHM3allMI0  COBMECTHOW  paboThl,
pacnpenensaTh BHABI paboOT, IOrOBapUBATHCSA, OOCYKIATh MpoOILECC U
pe3yabTat paboThl; 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBIIOJHATH CBOIO 4YacTh pPabOThl H
KOOPJAMHUPOBATH CBOU JIEHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMH MHPOAYKT IO KPUTEPUsM,
c(OpMyJIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

3) Yuusepcanvnvie pezyiamuensle oeticmeus, obecneuusarom opmuposanue
CMBICTIOBLIX YCIMAHOBOK U HCUSHEHHBIX HABBLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C YIETOM UMEIOIIUXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEQIIEKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M pe3yibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [TPY PELICHUH 3a/1a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAJEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEJIH U YCIOBHUSIM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUSI WM HEIOCTH)KEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HaxOJUTh OLIUOKY, 1aBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMU: TOUKA, IPSIMasi, IIOCKOCTb.

[TpuMeHSAT, aKCUOMBI CTEPECOMETPUM W CIICACTBHS W3 HHUX IPU PEIICHUU
reOMETPUYECKHUX 3a/au.

OmneprpoBaTh MOHATHAME: MAPATUIETLHOCTD M TMEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTth B3aMMHOE pPACHOJIOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMH: JIBYTPAHHBIA YTOJj, TPaHW ABYTPaHHOTO YIJIa,
pedpo ABYTPaHHOTO yriia; JUHEHHBIM Yroyl IBYIpaHHOIO YyIJia; rpajycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHHMK, BBIMYKIBIH W HEBBITYKJIBIH
MHOTOT'PaHHUK, 3JIEMEHThI MHOTOIPAaHHUKA, TPaBUILHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHKOB (NTUpaMH[a; TPU3MA,
PSIMOYTOJILHBIN MapajuieNienumen, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS  JUJIS
kjIaccupukanuy  (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPaHHUKH; IPSIMbIE€ U HAKJIOHHBIE TPU3MBbI, TAPAJIJICIICTIUIIE IbI ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNUE MHOTOIPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YS METOJI CIEO0B.

Ctpoutrh ceyeHUS] MHOTOTPAHHUKOB METOJAOM  CJIEIOB, BBHITIOJHATH
(BBIHOCHBIE) TUIOCKHME YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuUA
CBepxy, cOOKY, CHU3Y.

PemaTh 3a1aun Ha HAXOXKACHHE TEOMETPUUYECKUX BEITUYUH MO 00pa3iaM WiH
aNropuTMaM, TMPUMEHSSI W3BECTHBIC AHATUTUYECKWE METOABl MPHU PEIICHHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKUX 33/1a4 Ha BBIYMCICHUE PACCTOSIHUN MEXIY TBYMS
TOYKAMH, OT TOYKH JIO TPAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOITUMUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXO0XACHUE TEOMETPUICCKUX BETUYMH MO0 00pa3iaM WIH
aNropuTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYECKHE METOABl MPHU PEIICHHUH
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha BBIYHCIECHHWE YIJIOB  MEXIY
CKPEHIMBAIONIUMUCA TPSAMBIMHA, MEXKIy TNPSIMOA H  TUIOCKOCTBIO, MEKIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Boraucnsats 00bEMBI U TIJIOMAAN TIOBEPXHOCTEH MHOTOTPAHHHUKOB (TpU3Ma,
nUpamMuia) ¢ IpUMEHEHUEM (POPMYIT; BEIYUCIISATH COOTHOIIICHUS MEX Ty TIIOMIATMA
MOBEpPXHOCTEHN, 00bEMaMu MOAOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCb M
IJI0OCKOCTh CHMMETPHUU; LIEHTP, OCh U MIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexXax U
PHUCYHKaX.

[IpumensTs reomeTpuueckue (HakThl 715 pEIICHHs] CTEPEOMETPUUYECKUX 3a/1ad,
IPEIoaralliiX HECKOJIBKO 1IaroB PEIICHUs, €CJIA YCIIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHnsT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PELICHUU CTEPEOMETPUUECKUX 3a]au.

[IpuBoAUTH TpPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS HA MPAKTUKE: aHAJIMW3UPOBATH peajbHbIC
CUTyallud W TPUMEHSTh H3yUYEHHbIE TOHATHUS B IMPOIIECCE IOUCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYJIUPOBAHHON MpOOJIEeMBbl, MOJAEIHUPOBATh PpEabHBIC
CUTyallul Ha A3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapara ainreopbl; pemarhb
NPAKTUYECKUE 3a]1a4H, CBI3AHHBIC C HAXOXKICHUEM T€OMETPHUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAsT MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYECKOM MOBEPXHOCTH; HMIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKkas MoBEPXHOCTb.

Pacnio3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdhepa U 1map).

OOBSACHITH CITIOCOOBI TTOTYYEHHUS TEJT BPAILICHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJOS;
IaPOBOM CEKTOP.

Boruucnare  00BEMBI M IUIOIMIAAM  TIOBEPXHOCTEW  TeNm  BpalleHHS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMMCaHHBIH
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BbraucisaTh COOTHOMICHUS MEXIy IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMu
M0JTOOHBIX TEII.

N300paxkate m3ydaemble (UTYpbl OT PYKH W C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrITIOTHATH (BBIHOCHBIC) TIIIOCKUE YEPTEKH U3 PUCYHKOB IMPOCTHIX O0BEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.



W3BnekaTb, MHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMU OHU 00JIa1at0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITATIEAA.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAHMHATBI BEKTOPA, YTOJd MEXIY
BEKTOPAMH, CKAIIPHOE MPOU3BEEHNE BEKTOPOB, KOJUNIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKAY
BEKTOpAaMH, CKaJspHOE MPOMU3BEACHUE, paCKIaAblBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CUCTEME KOOPAUHAT.

[TpumMensTh reomeTpudeckue (HaKThl IS pEIIeHUs CTEPECOMETPUUCCKUX 3a/1a4,
IPEANOJIAraInX HECKOJBKO IIAr0B PEIIEHUs, €CIIU YCIOBUS IPUMEHEHNUS 3a4aHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpUyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUMX OTHOUIEHUW U
HaXO0XJACHHE T€OMETPUUECKUX BEJIUYHMH 10 00pa3liaM WM alrOpUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHNUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBoaMTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
KU3HH, pACIO3HABATH NPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOMYYEHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH peajibHbIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKH C(HOPMYTUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATH peaTbHBIC
CATyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUHN U TEOPEM, arrapaTa anredpol; peniaTh
MIPAKTUYECKUE 3a7]a4H, CBSI3aHHbBIEC C HAX0XKIECHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
1 BBenenue B cTepeoMeTpuio 10
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [TeprieHIUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 VYTrel MeXy PSMBIMA U TIFIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEeHME: CeUCHUS, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
Tena Bpamenus 12
O06bEMBI TEN 5
BexTopbl 1 KOOpIMHATEI B IPOCTPAHCTBE 10
4 [ToBTOpenue, o6obIIEHNE, 5 1
CHUCTeMaTH3allusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. [IpaBuna uzoOpakenus Ha
pUCYHKaX: N300paKeHUS TUIOCKOCTEH,
napajuIeNbHbIX MPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

IlonsTHs: MEPECCKAOIMHNECH IIIIOCKOCTH,
nepeCceKarommecs npsamas 1 MiI0CKOCTb

IlonsTus: MNEPECCKAIMNECH IIIIOCKOCTH,
nepeCCKaroMreECs npsamMas U MI0CKOCTh

3HaKOMCTBO C MHOI'OrpaHHUKaMHU,
I/1306pa)KeHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMUOHHBIX YEPTEIKAX

Havanwshbie cBeneHus o kyoe u
nUupamMuie, uX pa3BEPTKU U MOJIETIH.
CeueHns MHOTOTPaHHUKOB

HauanbHble cBeieHHs 0 KyOe u
NUpaMHZIEe, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIPaHHHUKOB




TToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

TToHsATHE 00 AKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPHUHU: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHS W3 HUX

TToustre 00 akCMOMATHYECKOM
MTOCTPOCHUH CTEPEOMETPHUH: aKCHUOMBI
CTEPEOMETPHH U CIIEACTBUS U3 HUX

10

TToustre 00 akCMOMATHYECKOM
TTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHHU U CIIEACTBUS U3 HUX

11

B3aumHoe pacnonoxeHue npsmMbix B
MIPOCTPAHCTBE: MEepECeKaroIecs,
napajuiesibHble U CKpEIIUBatOIINecs
psiMbIE

12

[TapanienbHOCTh MPSMBIX U TIOCKOCTEH
B IIPOCTPAHCTBE: MMapaljIe/IbHbIE MPSMbIC
B [IPOCTPAHCTBE; MAPAIICIBHOCTh TPEX
MIPSIMBIX

13

HapaJ'IJ'IeJ'ILHOCTL IpsAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJ'IJ'IeJ'IBHOCTB
HpHMOﬁ " IIIIOCKOCTH

14

Vruei ¢ COHaAIIPaBJICHHBIMU CTOPOHaMU

15

Yroa Mex Iy NpsIMbIMU B IPOCTPAHCTBE

16

Yroa Mex Iy IpsIMbIMU B IPOCTPAHCTBE

17

[TapannenbHOCTb MIIOCKOCTEN:
NapajuleNbHbIE MIIOCKOCTU




18

CpoiicTBa napajuIeabHbIX IUIOCKOCTEN

[Ipocreiine npocTpaHCTBEHHbIE

19 (GUryphI Ha TNIOCKOCTH: TETPadIp, KyO,
napajuIeIenuIey

20 [TocTpoenue ceueHwmii

21 [Toctpoenue ceuennii
KonTponbhas pabota no teme "IIpsimbie

22 Y TIJIOCKOCTH B TIPOCTPAHCTRE.
[TapamiensHOCTh NPAMBIX U IIJIOCKOCTEN"
[lepneH MKy IAPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIE MTPSIMbIE
B IIPOCTPAHCTBE

24 [Ipsimbie mapanienbHbie U
HEPIECHIUKYJISPHBIEC K INIOCKOCTH

o5 [Ipsimbie mapanienbHbie U
NEPIECHIUKYJISPHBIEC K INIOCKOCTH

26 [Ipu3Hak neprneHIuKyISIPHOCTH MPSIMOU
U IUIOCKOCTH

97 [Ipu3Hak nepneHuKyISIPHOCTH MPSIMOU
U IUIOCKOCTH

08 Teopema o0 npsAMON NEPIEHIUKYJIIPHOU
IJIOCKOCTH

29 TeopeMa 0 IpsIMOI NTEPIIEHIUKYIAPHOU
IIJIOCKOCTH

30 TeopeMa 0 IpsAMOI NTEPIIEHIUKYIIAPHOU

IIIIOCKOCTH




31

[lepnieHIuKyIslp ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHue OT NPSIMOU 10 INTIOCKOCTH

32

[lepnenquKysip U HAKIIOHHBIE:
paccTosiHue OT TOYKHU J0 INTIOCKOCTH,
paccTostHue OT MPSIMOU 10 INTIOCKOCTH

33

[lepneHuKyIsIp U HAKIIOHHBIE:
paccTostHue OT TOYKHU J0 INTIOCKOCTH,
paccTostHue OT NPSIMOM JI0 TNTIOCKOCTH

34

[lepnenquKysip 1 HAKIOHHBIE:
paccTostHuE OT TOYKH J0 INTOCKOCTH,
paccTostHue OT MPSIMOU 10 TNTIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEKIY
MPAMOI ¥ TIJIOCKOCTBIO

36

JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JBYTPaHHOIO yTiia

37

JIByrpaHHbI{ yroJi, TMHEUHBIN yroJ
JBYTPaHHOIO yTiia

38

[leprieHIUKYISIPHOCTD MIIOCKOCTEH:
MPU3HAK MEPIECHIUKYISIPHOCTU ABYX
IJIOCKOCTEH

39

[lepnieHIUKYISIPHOCTD MIIOCKOCTEH:
MPU3HAK NEPHIEHANKYISIPHOCTU ABYX
IJIOCKOCTEN

40

[lepneH MKy ISIPHOCTD IJIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o0 Tp€x nepneHaAuKyIsIpax




42

Teopema 0 TpEX NepHEHAUKYISIPAX

43

Teopema 0 TpEX MEepHEHAUKYISIPAX

44

KonrtponsHast pabora mo Temam
"[lepneH IUKYJISIPHOCTD NPSAMBIX U
miockocTeil" u "Yribl MeX Iy NpSAMBIMU
U TUIOCKOCTSIMU"

45

ITonsartue MHOIrorpaHHmka, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIIMYKJIBIC MHOT'OT'PAHHUKH, pasBépTKa
MHOT'OI'paHHHKa

46

[Ipu3ma: n-yronpHas npusma; rpaHu U
OCHOBaHUs IPU3MBI; MIpsiMast U
HaKJIOHHasl MPU3Mbl; OOKOBas U MOJIHAs
ITOBEPXHOCTbH ITPU3MBI

47

[Tapannenenunen, npsMOyroibHbII
napaJuiesienumne/ U ero cBoiicTea

48

[Mupamuna: N-yronbpHasi mupamMuaa, TpaHu
Y OCHOBaHHUE MUPaMU/Ibl; OOKOBas U
TIOJIHAS TTIOBEPXHOCTh MUPAMMU/IBI;
MpaBWJIbHAS U yCeu€HHAs MUpaMua

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUIILHOI'O MHOT'OTPaHHHUKA;
MIpaBUJIbHAS TPU3MA U MPaBUIIbHAS
NUpaMUa; MPpaBUIbHAS TPEYToJIbHas
NUpaMua U NpaBWIBHBINA TETpasap; KyO

50

[IpencraBieHne o MPaBUIbHBIX
MHOTOIPaHHUKAX: OKTadIp, TOJCKadIp U
MKOCAdIP.




CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJILHO TOYKH, MTPSAMOW,

o1 IJIOCKOCTH. DJIEMEHThl CHMMETPUHU B 1
MUpaMuIax, napajielienuneaax,
MIPaBWJIBHBIX MHOTOTPAaHHUKAX
Brrunciaenue 31eMeHTOB
52 MHOTOTpaHHUKOB: pE€Opa, AMaroHau, 1
YTIIBI
[Tmomane G0KOBOI OBEPXHOCTH H
53 ITOJTHOW ITOBEPXHOCTH MPSIMOM IIPU3MBI, 1
TIJTOTAIb OCHOBAHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tmomane G0KOBOM MOBEPXHOCTH H
54 MTOBEPXHOCTH MPABUIILHON TUPAMUJIBI, 1
TeopemMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCEYEHHOM MUPAMUIBI
55 KontposbpHas padoTa o teme 1
"MHororpaHHuku"
56 ITonsarue 06 00bEME 1
57 O0BEM TUpaMuUIBI 1
58 O0BEM TUpaMuUIBI 1
59 O0BEM TUpaMuUIBI 1
60 OO6BEM TUpaMuIBI 1
61 O0BEM npu3MbI 1
62 O0BEM npu3MbI 1
63 O06BEM npu3MBbI 1
64 KonrtpomnbHast padora no Teme "OO0bEMBI 1

MHOTOT'paHHUKOB"




[ToBTOopenue, 06o0mEeHNE
65 cucreMarusanus 3HaHul. [loctpoeHnue
CE4YCHUI B MHOTOI'PAHHUKE

[ToBTOpenue, 06o0mEeHNE
cucTeMaTu3aIys 3HaHui. Beranciienue
66 PACCTOSTHUM: MEXKTy IBYMsI TOYKaMHU, OT
TOYKH JO0 MPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEXIY CKPEUIMBAIOIIUMUCS

IIpsAMBIMHA

67 Hrorosas koHTpoJbHAs paboTa

[ToBTOpEeHnue, 06001IeHNE
cucTeMaTu3anys 3HaHui. Beranciienne
68 YIJI0B: MEKTY CKPEIIUBAIOIIUIMUCS
NPAMBIMH, MEKTy IPSIMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB

MECKAY INIOCKOCTAMHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Nem/m | Tema ypoka Kontposbnbie | IIpakTnueckue Aara wHppoBLIe
Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsI padoThbI pecypest
Cdepa u map: neHTp, paamyc, JuameTp 1
[Tnomans noBepxHocTH chepsl 1
B3aumnoe pacnosnoxenue cepsl u
3 TJIOCKOCTH; KacaTeabHas MIIOCKOCTh K 1
cdepe; momaab cheps
4 N3obpaxenue cdepsl, mapa Ha 1
mwiockoct. CeueHus mapa
Hunuaapuyeckas MoBEpXHOCTD,
5 oOpa3zyromue MHIHHIPUICCKOM 1
MMOBEPXHOCTHU, OCh IWIHHIPHUYECKON
MTOBEPXHOCTHU
Hunuuapuyeckas MoBEpXHOCTD,
5 o0Opa3yrolne HUIHHAPTIECKON 1
MMOBEPXHOCTHU, OCh [IMIHHIPHUIECKON
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U OOKOBast
5 MOBEPXHOCTh, 00pa3yroIas 1 Och; 1
10131 OOKOBOW U TIOTHOU
MMOBEPXHOCTHU
8 Hunuaap: ocHOBaHUS U OOKOBast 1

IOBCPXHOCTD, o6pa3y101ua;1 " OChb,




IUIOLLAIb OOKOBOM Y ITOJIHOU
IIOBEPXHOCTH

N300pakeHre NMIMHAPA HA TUIOCKOCTH.
PazBépTka nmnunapa. Ceuenus
UUIUHIpPA (TTIOCKOCTBIO, MapauIeIbHON
VI TIEPIICHAUKYJISIPHON OCH
IUAITUHIPA)

10

N300paxenune nuanHapa Ha MIO0CKOCTH.
PazBépTka mmmmnapa. CeueHus
IUIUHIPA (TTIOCKOCTHIO, TapauIeIbHON
WJIM TIEPIICHAUKYJISIPHON OCH
UAJTUHIPA)

11

Konuyeckas moBepxXHOCTb,
oOpa3syrone KOHHIeCKOU
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOU MMOBEPXHOCTHU

12

Konunyeckasi moBepXxHOCTb,
o0pa3yrone KOHH4eCKon
MMOBEPXHOCTHU, OCh U BEPILIMHA
KOHUYECKOU MOBEPXHOCTHU

13

Konyc: ocHOBaHMe U BepIlIKHA,
o0pa3ymolas U 0Ch; II0MIah OOKOBOM
Y MOJTHOW MOBEPXHOCTHU

14

Konyc: ocHOoBaHue U BepIIMHa,
o0pa3ymolias U 0Ch; IIoNaas> OOKOBOM
Y MOJTHOW MOBEPXHOCTHU

15

Yceu€HHblil KoHyc: 00pasyrole u
BBICOTA; OCHOBAHUS U OOKOBast
IIOBEPXHOCTH




16

Yceu€HHblil KOHyC: 00pa3yromue u
BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

17

N300paxeHne KOHyca Ha INIOCKOCTH.
Pa3pépTka konyca. CeueHus KoHyca
(TJI0CKOCTHI0, MapalIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTBIO,
MPOXOJISIIEeH yepe3 BEPIINHY)

18

N3006pakeHne KoHyca Ha TUIOCKOCTH.
PasBépTra konyca. CeueHus KOHyca
(TUTOCKOCTHIO, TTapaIeIbHON
OCHOBAHHIO, ¥ TJIOCKOCTHIO,
MPOXOSIICH Yepe3 BEPUINHY)

19

N3006paxenune koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHnsi KOHyca
(TJI0CKOCTHI0, MapalIesIbHOM
OCHOBAHHUIO, U TIOCKOCTHIO,
MPOXOJISIICH Yyepe3 BEepIINHY)

20

KomOuHanus Ten BpamieHus u
MHOTOTPaHHUKOB

21

KomOuHanwms Ten BpamieHus u
MHOTOTPaHHUKOB

22

KOM6I/IHaHI/I$I TCJI BpallICHUSA U
MHOT'OI'paHHUKOB

23

MHOrorpaHHuK, OIMCaHHbBIA OKOJIO
cdepsr; chepa, BIUcaHHAS B
MHOTOI'PAaHHUK WJIH B TEJIO BpallCHUS




MHororpaHHuK, OMCaHHBIN OKOJIO

24 cdepsr; chepa, BOUCaHHAS B 1
MHOTOTPaHHUK WJIH B TEJIO BPAIICHUS
MHOrorpaHHuK, OMMUCaHHBIA OKOJIO

25 cdepsl; chepa, BIUcaHHAS B 1
MHOTOTPaHHUK WX B TEJIO BPAICHUS

26 Ilonsarue 06 00bEMe. OCHOBHEIE 1
CBOIiCTBA 00BEMOB TeII

27 O06bEM IUIHHIpa, KOHYCa 1

28 OO0BéM nmIMHIpa, KOHyCca 1

29 OO0BéM nmIMHIpa, KOHyCca 1

30 O06bEM mrapa u momaas chepsl 1

31 O06bEM mrapa u omaas chepsl 1
[TogoGHBIE TENIa B MPOCTPAHCTBE.

39 CoOTHOIICHHSI MEXKTY TUTOIIAISIMHU 1
MOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX
Tel
[TonoGHBIE TENIa B MPOCTPAHCTBE.

33 CooTHOIIEHUS MEXTy TUIOIIAIMU 1
MMOBEPXHOCTEH, 00bEMaMH MO JOOHBIX
Tel
[Tomo6HbIE Tena B IPOCTPAHCTBE.

34 CoOTHOIIEHUS MEXTy TUIOIIAIMU 1
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Tell

35 KonrpomnbHas padora no temam "Tena 1

Bpamienus" u "O0obeMbl Ten"




Bexrtop Ha miockoct U B

36 1
MIPOCTPAHCTBE

37 BexTop Ha m1ockocT U B 1
MIPOCTPAHCTBE

38 CrnoxeHre ¥ BBIYUTaHHE BEKTOPOB 1

39 CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB 1

40 YMHOXEHHEe BEKTOpa Ha YHCIIO 1

41 YMHOK€EHHEe BEKTOpa Ha YHCII0 1
Pasznoxenne BexTopa 1o Tpém

42 HEKOMIUTaHApHBIM BekTopam. [IpaBuio 1
napaiesienunea
Paznoxenue BekTopa 1o Tpém

43 HEKOMILUTaHApHBIM BekTopaM. [IpaBuio 1
napaJuiesenuresa
Pemenne 3amad, CBSI3aHHBIX C

44 MIPUMEHEHHUEM MPABUII JCHCTBUN C 1
BEKTOpPaMHU
Pemenue 3amay, CBSI3aHHBIX C

45 MIPUMEHECHHUEM MPABHII JCHCTBUM C 1
BEKTOpPaMHU
Pemenue 3a1ay, CBSI3aHHBIX C

46 IIPUMEHEHUEM ITPaBWJI JEUCTBUH € 1
BEKTOpaMH
[IpsiMmoyromnbHast cucTeMa KOOpIUHAT B

47 npocrpancTse. KoopauHarsl BekTopa. 1

HpOCTCfIIJ.IPIC 3ala4uu B KOOpAUHATax




48

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npocrpanctse. KoopauHarel BekTopa.
[Ipocreiimue 3aga4n B KOOpAMHATAX

49

VYron mexay Bekropamu. CkajispHOe
MIPOU3BE/ICHUE BEKTOPOB

50

VYron mexay Bekropamu. CkajisspHOe
MIPOU3BE/ICHUE BEKTOPOB

51

Beruncnenue yrioB Mex 1y IpsIMbIMU U
IIJIOCKOCTSIMU

52

Beruncnenue yrioB Mex 1y IpsIMbIMU U
IIJIOCKOCTSIMU

53

KoopauHaTHO-BEKTOPHBINA METO MPU
pELIeHUH TeOMETPUUECKUX 3a7a4

54

KoopauHaTHO-BEKTOPHBINA METO PU
pELIeHUH TeOMETPUUECKUX 3a7a4

55

KoopauHnatHO-BEKTOPHBINA METOI IPHU
pELIeHUH TeOMETPUUECKUX 3a7a4

56

KonTponbHas pabota o teme
"BekTopbl 1 KOOPJMHATHI B
npoctpaHcTae"

57

[ToBTOpEeHUE, 0600IIEHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

58

[ToBTOpEeHue, 06001IIeHNE U
cucreMartu3anus 3HaHuil. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTaHUMETPU U




59

[ToBTOpEeHue, 0600ImEeHNEe U
cucremaTn3anus 3HaHui. OCHOBHBIC
¢burypsl, hakTel, TEOPEMBI Kypca
TUIAHUMETPUHU

60

[ToBTOpEeHUe, 00600IEeHNE U
cHCcTeMaTH3alMs 3HaHu|. 3a1a4un
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS

61

[ToBTOpenue, o6oOIIEHNE U
cucTeMaTHu3anys 3HaHuHA. 3amaun
TJIAHUMETPUHU U METOJIBI X PEIICHUS

62

[ToBTOpEeHME, 0600IIEHNE U
cucTeMaTHu3anys 3HaHuHA. 3amaun
IJTAHUMETPUU U METOJIbI UX PEIICHUS

63

[ToBTOpEeHuE, 0600IIEHNE 1
cucreMarusanus 3Hanuii. OCHOBHELIE
¢urypsl, GpakThl, TEOPEMBI Kypca
CTepEeOMETpUU

64

[ToBTOpEeHUEe, 0600IIEHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, hakThl, TEOPEMBI Kypca
CTEpPEOMETPUH

65

[ToBTOpEeHUE, 0600IIEHNE 1
cucremaTu3anus 3HaHui. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMETPUH

66

Hroropas KOHTPOJIbHAasA pa60Ta

67

[ToBTOpEeHue, 06001IIeHNE U
cucTeMaTH3allHsl 3HAHUI




68 [ToBTOpEeHue, 0600ImEeHNEe U

CUCTEMAaTHU3alUs 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






