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HOACHUTEJIBHAS 3AIINCKA

- PaGouas nporpamma no reomerpuu st 10-11 kinaccoB Ha 2026 — 2027 yueOHbIi
roJl COCTaBJIEHa B COOTBETCTBUM C
- ®EJIEPAJIBHOW PABOYEN IMPOIPAMMOM OCHOBHOI'O OBIIEIO
OBPA3OBAHUA MATEMATUKA (Ga3oBbiii ypoBens) (mna 10-11 kmaccoB
oOpa3oBareibpHbIX opranuzanuii) 2025r;

- Aranacsa JI.C., byry3oB B.®., Kanomues C.b. u np. MatemaTuka: anredpa
W Hayaja MaTeMaTH4ecKoro aHanusza, reometpus. ['eomerpus. 10-11 kiacc.
VYyeOnuk. bazoBblit u yrinyonéunsiii ypouu. [Ipocsemenne, 2023r.

PaGouas nporpamma yuedHoro kypca «I'eomerpus» 6a30Boro ypoBHs Ajis
oOyvaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI0 00pa30BaTENbHOTO CTaHAAapTa CpeIHEro oo1Iero oopa3oBaHus,
C y4€TOM  COBPEMEHHBIX MHUPOBBIX  TpPEOOBAHMM, NPEIBABIAEMbIX K
MaTeMaTUYeCKOMYy OOpa3oBaHMIO, U TpPAJULUUNA POCCUHUCKOrOo 00pa3OBaHMUS.
Peanuzanus nporpamMmbl 00ecriedrBaEeT OBJIAJICHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBIIIOIIMMHM OCHOBY JJIi CaMOpPa3BUTHS U HEMPEPHIBHOTO 00pa3oBaHMs,
[IEJIOCTHOCTh  OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJAN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnocte y4eOHOro Kkypca TreOMETpUM Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BUTHs OO0yyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCIHUIUINH. Pa3BuTne y o0yuaromuxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTH U IMPOUCXOKICHUH T'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTpaKEHUs
MaTEMATUUYECKOW HAYKOU SIBJIEHUH U MPOILIECCOB PEAJTLHOT0 MUPA, MECTE TEOMETPUHU
B CUCTEME HAyK U POJIM MATEMATUYECKOT0 MOJEIUPOBAHNS B HAYYHOM NTO3HAHHUU U
B IIPAKTUKE CIIOCOOCTBYET (GOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS YUAIIUXCS, &
TAaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX I aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomerpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaIpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUICHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OO0YyUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPHUM U TTOCTPOSHHUH 1IEMIOYKHU JOTUYECKUX YTBEPKACHUN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHUE BBIIBUIaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OpHUeHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOro ObITHS, (opMma



OTpaXEHUsI OKPY’KAIOLIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTENBHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BUIbl yUEOHOU U TPYIOBOM IESTEIbHOCTH, SABIISIETCS
OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXHBIX KayecTB, IMO3TOMY akTyalbHa 3ajada
dopMupoBaHusi y  OOydYalOIIUXCS  MPOCTPAHCTBEHHOI'O  MBIIUICHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcs yepe3 odecrneyeHue BO3MOKHOCTH TPUOOPETEHHUS U UCTIOJIb30BAHMS
CUCTEeMAaTHYECKUX T'COMETPUUYECKUX 3HAHUM ©  JIEHCTBHHA, CHEnUu(UIHBIX
r€OMETPUH, BO3MOXKHOCTM  YCIEIIHOrO  MPOJOJDKEHHs  oOpa3oBaHUS O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpud Ha 0a30BOM YpOBHE IMpeAHAa3HAyYeHa JUJIst
0oOy4YaromuXxcs CpeHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAUMUTEIbHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOTO 00mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOAUMBbIE JIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOKHOCTh U3YyYUTh F€OMETPHIO OoJiee IIyOOoKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocTkeHue 1eNM OCBOEHHUS MPOrpaMMbl  OOECIEeYMBAETCA PEIICHHEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TeIaX BPAIlCHUsI KaK
O BRKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTekKaxX, MOJENAX H B
pEaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIAJCHHE  QJrOPUTMAMM  pEIICHHS  OCHOBHBIX  THUIIOB  3ajady;
(GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPaKTUYECKUM COJIEPIKaHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronXcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIEIOBATEIbCKIUX YMEHUN, KPUTUYHOCTH
MBIIICHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
YMEHHE PaCIlO3HABATh MPOSBICHUS TEOMETPUICCKUX MMOHATHHA, 00OBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CHUTYAIUSAX W MPU NU3YUYCHHUH
IpPYTHX  Y4eOHBIX  TMPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapatr = JJi1  pelieHus NIPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH M OIIEHUBAThH IMOTYUYEHHBIC PE3YyIbTaThlI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOUEHUE B KYypC
CTEpPEOMETPUH B HAYaJI€ €r0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HMHTYUTUBHOTO
MO3HaHMs, U OMNpeeNéHHbBIM 00pa3oM OpraHu3oBaHHash paboTa HaJ HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO  MBIIIJICHUS,
CTUMYJIUPYET MPOTCKAaHNUE WHTYHUTHBHBIX MTPOIIECCOB, MOTUBUPYET K JTalIbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
MPAKTUYECKON AesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIuxcs B Kypce CTepeoOMETPUM TPOBOJIUTCS 3a CUET pellIeHus 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 00pa30B M 3ajady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOHM HA HAMVIAJHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHSI €T0 UCXOAHOTO COJEPIKAHUS.

OcHoBHBIE coaepkaTeNnbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpaHHukmny», «[IpsiMble U TIIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHHI
pacmnpenensieTcsi He TOJIBKO MO COAePKATEIbHBIM JIHHUSAM, HO U 110 T0J1aM 00y4eHUS
Ha YpOBHE CpeJIHero 001ero oopa3oBaHusI.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyeill mporpaMMbl, paclpeneNéHHbIM [0 TrojaM OO0y4eHws,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'ECOMETPUUYECKUMHU
MOHATUSAMHU W HaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATEHHO U MOCTYMATEIBHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONUXCs, PACHIUpss |
yrayOnsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.
JlanHas paboyasi mporpaMma siBJsieTcsl THOKOM M MO3BOJISIET BHOCUTh U3BMEHEHUS B
XOJI€ €€ peanu3alry B COOTBETCTBUH CO CIIOKHUBLIEHCS CUTYaLUEH.
B cBsi3U ¢ JONOJHUTENBHBIMU AHSAMU OTABIXA, CBA3AHHBIMH C TOCYJIapCTBEHHBIMU
Mpa3IHUKaMH, HA OCHOBAHUH KaJIeHAapHOTro yueOHOro rpaduka, 0yaer pakTHiuecKu
B 10 ximacce — 68 yacos, B 11 kmacce — 34 yaca. CokpalieHrne npou30UIET 3a CUET
YPOKOB MOBTOPEHUSI MaTepurara.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonoxkeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpellMBarouuecss mnpsMbie. llapamienbHOCTh NOpsIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajjielibHble TMPsSMbIE B MOPOCTPAHCTBE;
NapaieIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJIEHHBIMM CTOPOHAMM; YroJ MEXAY NpPsIMbIMH B MPOCTPAHCTRBE.
[TapanienbHOCTB MJIOCKOCTEN : TapaJUIENIbHBIE IJIOCKOCTH; CBOMCTBA MAapaJUIEIbHBIX
miockocTeit. IIpocTelinme mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, MmapajieJenunesa; NoCTPOCHUE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH MPAMOM U MJIOCKOCTU: MEPIEHIAUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MapajUieNibHbIE W TEPHNEeHAUKYISIPHbIE K TUIOCKOCTH,
NpU3HAK MEPNEHAUKYJISIPHOCTA NPSIMOM M TUJIOCKOCTH, TEOpeMa O MpsiMOu
NEPIECHANKYISIPHON TJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YroJd MEXIY MPSMON U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepneHauKyIIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE
OT MIPSIMOM 10 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHIuKyaspHOCTh
IJIOCKOCTEMN: MPU3HAK MEPIEeHIUKYISIPHOCTH BYX IUIOCKOCTEH. Teopema o TpEx
NEPHEHIUKYISAPaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPaHHUKA, BBITYKIIbIE
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEpPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsSMasi U HAKIOHHAS MPU3MbI; OOKOBas U
HOJIHAS MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuieJienune]; 1 ero cpoucrtsa. Ilupamupa: N-yrosgpHas nupamuia, TPaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: TMOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; IPaBUIbHAs IPU3Ma U
MpaBWIbHAS THUPAMUIA; MpPAaBWIbHAs TPEYrojbHAas MNUPaAMUIA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHUKAX: OKTAdp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTrpusi B IMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
MJIOCKOCTHU. DJIEMEHThI CHMMETPHUH B MUpaMUAaX, HapajlieNenureiaxX, NpaBuibHbIX
MHOTOIPaHHUKAX.

Beruncienne 9ieMEHTOB MHOTOTPAHHHMKOB: p&Opa, auaroHaiad, YIJIbIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJI0II/Ib OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsMO pu3Msbl. [lmomans



OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMUJBI, TEOpEMa O
wiomaan yceu€Hnon nupaMuipl. [lonstue 06 06béme. OObEM MUpamMuabl, IPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCTD, obOpazyroriue UJTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyiollas M OCh, IJIOMAAb OOKOBOW U MOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh; TUIOIIAIb OOKOBOM U MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue
U BBICOTA; OCHOBAHUS ¥ OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUAMETP; IJIOMIAJL MOBEPXHOCTH CHEpHI.
B3aumnuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cdepe;
10 b cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KoMOuHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIH
okoJ10 cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienienunena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM I1apa 1 1iomaab cepol.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJL.

Cedenus nwmHApa (MapajiebHO U MEPICHAUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapajeabHOE OCHOBAHUIO M IIPOXOJSIIEE YePe3 BEPIUINHY), CEUCHHUS 1Iapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mockocTy U B pocTpaHcTBe. Cl0KeHNE U BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. Pemenue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUi JACUCTBUUA € BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. IIpocreiimme 3amaun B
KOOpAMHAaTax. YTold Mexay BekTopamu. CKalIpHOE TMPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbBIMU U IJIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHHS PA3JUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAKECHHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
K HCTOJB30BAaHUIO ITHX JIOCTIKEHUH B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JESTEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOTO OyIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHH; BOCIPHUMYINBOCTHIO
K MAaTEMaTUYECKUM acleKTaM Pa3IuyHbIX BUAOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEKUM 3aHITHH U
OTJbIXa, peryisipHas pu3nyecKasi akTHBHOCTD); (DU3UUIECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIlaThb OCO3HAHHBIA BBHIOOP
Oynymelr mpodeccnrn W pPeaTn30BBIBATH COOCTBEHHBIE JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy oOOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA MPOTSKEHUH BCEW >XKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYACTHUIO B PEIICHUH IPAKTUYECKUX 3a]]a4 MAaTEMAaTHUE€CKON HAITPaBIEHHOCTH.

JKO0JI0rHYecKoe BOCIUTAHUE:



c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOM KYyJIbTYpbl, MOHHUMAHUEM BIIMSHUS
COLMAIIBHO-3KOHOMHMYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TJ00aJbHOTrO XapakTepa HSKOJOTMYECKHX Mpo0ieMm;
OpHEHTAllME HA NPUMEHEHUWE MAaTEMAaTHYECKUX 3HAHWUW Ui pELICHUs 3a71ay B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJIEACTBUU JUUISI OKPYKAIOIIEN CPEBI.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPaKTHKW, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHUS LMBUJIM3ALMM; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKd M MAaTEMAaTHYECKON KyJIbTypOll KakK CpEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HUCCIEAOBATENBCKYIO NESITENBHOCTh
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHbIe Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Yu4eOHOTO MpeaMera
«MaremaTtuka» XapaKTEPU3YIOTCSA OBJIQJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsMUY, YHUBEPCATbHBIMU Pe2YNAMUSHLIMU 0eUCMBUAMU.

1)  Vuueepcanvuvie = nosmasamenvuvle  Oelicmsusi,  0becnevuUsaom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxci (oceoeHue
Memo008  NO3HAHUSL ~ OKpYMCarnujeco  Mupd,  NpuUMeHeHue  JI02UYEeCKUX,

UCce008amenbCKux onepayuli, ymeHuil pabomamo ¢ ungopmayueti).

ba3oBble ornueckue AefcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIYy MOHATUIMH; (HOPMYIUPOBATH
OTpeJeICHHs] ~ TMOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJacCu(pUKAIIMU, OCHOBAHUS Il OOOOIICHUS W CpPaBHEHHUS, KPUTCPHHU
IPOBOJAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpPa30OBBIBATH  CYKICHHUS:
YTBEpJUTEIbHBIE W OTpHUIATENbHBIC, C€IUHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

e BBISBISAITH  MaTeMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
npotuBopeunss B (aKTaxX, [AaHHBIX, HAOJNIONCHHUSIX U YTBEPKICHHSIX;
npenaaraTb KpUTEPUH JIs BHISIBIICHUS 3aKOHOMEPHOCTEH U POTUBOPEUNI;

e JeNaTh BBIBOJABI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
WHAYKTHBHBIX YMO3AKIIOUECHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKJEHUHN (MIPSIMBbIE U OT MPOTHUBHOTO), BBICTPAMBATH apTyMEHTAITUIO,
MPUBOJIUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBI;



BbIOMpaATh CMOCOO pelleHHus Y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOAAIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarebCKue qeCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKUNA MHCTPYMEHT IMO3HAHMS;
(GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, IpOoOIEMYy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOE, (opMUpOBATH  THUIOTE3Y,
apryMeHTHUpPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJAUTH CaMOCTOSTEIILHO CIUTAHUPOBAaHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
0o0BbEKTa, SIBICHMS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SABJICHUSIMHU, MPOIIECCaAMU;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
NPOBEAEHHOIO HAOJIIOJCHUS, UCCIIECOBAHUSA, OLEHUBATh JJOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIECHHUIA;

POrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKKe BBIJBUTaTh
IPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATH J1IeUIIUTH HH(DOPMAIINH, JaHHBIX, HEOOXOIUMBIX JIJISI OTBETA Ha
BOIIPOC U JIJIsI pEIIeHUS 3a1a4H;
BbIOMpaTh  MHPOPMALIUIO W3  HCTOYHUKOB  Pa3IUYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHOOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,
CTPYKTYpHpPOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATH TpadUUECKU;
OLICHUBATH HaJIEKHOCTh uH(pOopMaIuu o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

CchOpMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUJUXCAL.
OO01menue:

BOCIIPUHHUMATH U (HOPMYTUPOBATH CYXKACHHUSI B COOTBETCTBUU C YCIOBHUIMU
U [IeTsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MUCBMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a7]a4i, KOMMEHTUPOBATh IOJIYYEHHBIN PE3YJIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIAEMOM TEMBI,
poOJIEeMBI, perraeMon 3aJa4n, BHICKA3bIBATh MJICH, HAIICIICHHBIE HA TMTOUCK
pELICHUS; COMOCTABIIATh CBOM CYXICHUS C CYXICHUAMU JPYIHUX
YYaCTHUKOB JHaliora, OOHapy»XMBaTh pa3jinuue U CXOJCTBO IMO3UIUK; B
KOppeKTHOU hopme GOpMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEACTABIATh  pe3yJbTaThl  PEUICHHUS]  3a4aud,  JKCIIEPUMEHTA,
WCCJIeIOBAHNS, TIPOEKTA; CAMOCTOSITEIHHO BRIOUPATh (DOPMAT BBICTYIIIICHUS
C yu€ToM 3aa4 Npe3eHTAUN U OCOOEHHOCTEN ayIUTOPHUHU.

CoTrpyaHn4yecTBo:



e IIOHUMATh U UCIOIb30BATh NPEUMYLIECTBA KOMaHAHONW U UHAUBUAYAIbHOM
paboThl MpU peuieHur Y4eOHBbIX 3aJay; MPUHUMATh IeJIb COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh  OPraHM3alMI0 COBMECTHOW  padoThl,
pacupenensaTh BHABI pabOT, IOrOBapUBaThCA, OOCYXIaThb MpOLECC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;

e yYacTBOBATh B IPyNHOBBIX (hopMax paboThl (0OCYKIeHUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBIIOJHITH CBOK 4YacTb pabOThl U
KOOPJMHUPOBATH CBOM JEHUCTBUS C IPYTUMHU YJIEHAMU KOMaH/1bl; OLIEHUBATh
KayecTBO CBOEro BKJaJa B OOWMH MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

3) Yuusepcanvuvie pezyisamuensle oeticmeusi, obecneuusarom popmuposamie

CMBICTIOBBIX YCMAHOBOK U JHCUSHEHHBIX HABIKOB TUYHOCIU.

Camoopranusanus:

e COCTaBJIATH IUIaH, aJTOPUTM PELICHUS 3a/1ayu, BBIOUpaATh CIIOCO0 peleHus
C YYETOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM
uH(pOpMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOM pedIeKCHMH KaK OCO3HAHMS
COBEPIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIa/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI ITpOLiecca U pe3ybTaTa
pElIeHs] MaTeMaTUYeCKOM 3a/1auH;

e TMPEABUACTH TPYAHOCTU, KOTOPHIE MOT'YT BO3HUKHYTH IPU PEIICHUH 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JAHHBIX, HAMIEHHBIX OITUOOK, BHIABICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHUE pE3yJibTaTa IEIU U YCIOBUSIM, OOBICHSITH
NPUYUHBI JTOCTHKCHHUS WM HEJOCTIKEHUS PEe3yNbTaTOB JEATEIbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSAMas, IIIOCKOCTb.

[IprMeHATh aKCHMOMBI CTEPEOMETPUU M CIICACTBUS W3 HHUX IPU PEIICHUH
reoOMEeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNIOCKOCTEM.

KnaccuduuupoBaTe B3aMHOE pPaCIOIOKEHHE MPSAMBIX M IJIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSAMU: JABYTPaHHBIM Yyroj, TpaHW JBYTPAHHOTO YrIJa,
peOpo IBYrpaHHOrO YyrIJja; JUHEHHBIA yrojl JBYTPAHHOTO YIJja; TpajJycHas mepa
JIBYTPaHHOIO yTJIa.



OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBIMTYKIIbIN
MHOTOI'PaHHUK, 3JIEMEHTHl MHOI'OTPAHHUKA, IPABUIbHBIA MHOTOI' PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJAbl MHOTOTPAHHUKOB (IUpamuia; NpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienumes, Kyo).

KnaccuduumpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA IS
Kjnaccuukanuu  (BBINYKJIbIE M HEBBIIYKJIbIE MHOTOIPAaHHUKHU; MPaBUIIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, NTApaJJIeIeIUIeIbl).

OnepupoBaTh NOHATHAMU: CEKYIAS IIOCKOCTh, CEYEHNE MHOTOTPaHHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIEOB.

CtpouTh Cc€Y€HHsI MHOTOIPAHHUKOB METOJOM  CJIEJIOB,  BBIIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuUA
CBEpXY, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaXOXAEHUE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aNropuT™MaM, TPUMEHSS] W3BECTHbIC AHATUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MAaTEMaTUYECKHUX 3a/1a4 HA BBHIYMCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKAMH, OT TOYKM JIO TMPAMOHA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS MPSIMBIMHU.

PemaTh 3a1aun Ha HaAXOXJACHHE T€OMETPUUYECKUX BEJTUYUH MO o0pa3liaM WIH
aNropuT™MaM, TPUMEHSS] W3BECTHbIC AHATUTUYECKHME METOAbl IPU PEIICHUH
CTAaHJApPTHBIX ~MATEMAaTHYECKMX 3aJa4 HAa  BBIYMCIECHUE YIVIOB  MEXKIY
CKpPELIMBAIOUIMMHUCS TMPAMBIMH, MEXKIYy MPSAMOA M  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU, IBYTPaHHBIX YIJIOB.

Boruucnsats 00bEMBI U TIIOMIAIM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TIpU3Ma,
NUPaMKIa) C IPUMEHEHHEM (HOPMYJT; BBIYUCIISITH COOTHOIICHHS MEXKIY IUIOIIAIIMH
MOBEPXHOCTEH, 00bEMaMu I0JI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSMH: CHMMETPUS B MPOCTPAHCTBE; LEHTP, OCh H
TUIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKaX.

[TpumeHaTh reomMeTprueckue pakThl JIs pEIICHUs CTEPEOMETPUYECKUX 3a1ad,
IIPEANOIAraoInX HECKOJIBKO [Iar0B PELIEHUS, €CIIA YCIOBUS IPUMEHEHUS 3aJaHBbI
B SIBHOU (hopme.

[IpumeHaT, mpocTeiMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoIUTH HpPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
KU3HU, PaCO3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh MONyYEHHbIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbIC
CUTyalluH W TPHUMEHITb H3YyYEHHBbIE IOHATHA B IPOLIECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKu CHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pEANbHBIC
CUTyallUl Ha fA3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
HCITI0JIb30BAaHUEM T€OMETPUYECKUX MOHATHI U TEOpeM, annapara aireOpsl; permarhb
MIPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKJEHUEM I€OMETPUUECKUX BEJIMUYHH.



11 KVIACC

OmnepupoBaTh MOHATHAMH: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yIoIIne
WIAHIPUYECKON TOBEPXHOCTH; IMIIUHP; KOHHYECKask IOBEPXHOCTH, 00pa3yromne
KOHMYECKON TOBEPXHOCTH, KOHYC; cheprudecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHAP, KOHYC, cdepa U map).

OOBIACHATH CLIOCOOBI MOTYYEHUS TEJ BPALLECHUS.

KnaccudunmpoBath B3aiMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHITHIMHU: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTA, BBICOTA
CeTMEHTA; IIapOBOM CJIOM, OCHOBAHHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00BEMBI W IUIOHIAAM  TIOBEPXHOCTEM TN  BpalleHus,
reOMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OmneprpoBaTh MOHATUSMU: MHOTOTPaHHUK, BIUCAHHBIN B C()epy U ONMCAHHBIHI
okoJi0 cepsl; chepa, BiMcaHHAs B MHOTOTPAHHUK WUJTH TEJIO BPAIICHUS.

BbIMuCHsATE COOTHOIICHHSI MEXKY IUIOMAASMHU TTOBEPXHOCTEH M 00BbEMaMu
IIOJO0HBIX TEI.

N300paxath m3yuaembie (DUTYpBI OT PpYKH W C TMPUMEHEHHEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIC) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInONHATE  IEHCTBUSA  CJIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa HA YUCIIO, OOBICHATh, KAKUMU CBOMCTBAMU OHU 00JIaIaf0T.

[TpumeHsATH TpaBUIIO MapaIeIenueaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHHATHI BEKTOpPA, YIOJd MEXKIY
BEKTOPAaMHU, CKaJIIPHOE MIPOU3BE/IEHUE BEKTOPOB, KOJUIMHEAPHbBIE U KOMILIaHAPHbIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U NMPOU3BEACHUE BEKTOpPA HA YUCIIO, YOI MEXIY
BEKTOpPaMH, CKaJsipHOE [MPOU3BENEHUE, pPACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPaBHEHUEM B IEKapTOBOW CUCTEME KOOPAUHAT.

[TpumeHaTh reomeTprueckue GakThl A PEIICHUS] CTEPEOMETPUUYECKUX 3aad,
MPEINOJaraoIinX HECKOIBKO IAaroB pPelIeHHs, €CIH YCIOBUS IPUMEHEHHS 3a/1aHbI
B sIBHOU (hopme.

Pemarp mpocteiiiine reoMeTpuyecKkue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pematp 3amaun Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKUX OTHOUICHUH U
HAXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3iaM WiH alrOpUTMaM, IPUMEHSISA
M3BECTHBIC METO/IbI P PEUICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a]1a4.



IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a/1ay.

[IpuBoauThs HpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, paclO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEajbHbIC
CUTyallUd W IIPUMEHATh HU3YyYECHHBIC IIOHATHSA B IMPOLIECCE IIOUCKA PELICHUS
MaTreMaTuyecku CcHOpMyIUpPOBAHHOM MpoOJIeMbl, MOJAEIUPOBATh pEaJbHBIE
CUTyallUM Ha $A3bIKE TI'E€OMETPHUM, MWCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aareopsbl; pemarhb
[IPAKTUYECKUE 3a/1a4H, CBA3AHHbBIEC C HAXOKICHUEM IT'€OMETPUYECKUX BEJIMUUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
bubmmoreka [IOK
. Baenenne B crepeomeTpHio 10 https://m.edso0.ru/1c209e37
2 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bu6moreka [IOK
4 Yrubl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209637
bu6mmoreka [IOK
5 Muororpanmmkm 11 1 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m. edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 bubmnorexa [JOK
' ’ https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0
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11 KVIACC

KoJsnyecTBO YyacoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTiueckue (undgpossbie)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
bubmmoreka [IOK
1 Tena spamenns 12 https://m.edsoo.ru/1c209e37
N bubmmoreka [{OK
2 OOBEMI Ten S 1 https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209637
4 [ToBTOpeHnue, 06o0IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTH3alMsl 3HAHHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3ydeHHsi | 00pa3OBATEbHbIC
padoTsI padoThbI pecypebi
O .
L | g nonem e, | i | BiSoren LOK
P p ' https://m.edsoo.ru/aecc77cd
pUCYHKax
ITo : IepeceKaronmec
2 nn:cﬂKTgIc;'ImH ﬁepe(iKa}Ig;H:cs[ 1 03.09 bubmiorexa HOK
’ ' https://m.edso0.ru/2d8a9c99
npsiMast ¥ TIIOCKOCTh
ITo : IepeceKaronmec
3 nn:cﬂKTgIc;'ImH ﬁepe(iKa}Ig;H:csf 1 08.09 bubmorexa [JOK
’ ' https://m.edsoo.ru/db685e73
npsiMasi ¥ IJIOCKOCTh
3HaAKOMCTBO C MHOTOTpa a
4 HI;ogprmzzHe xll:orrorrgalf;il:or I;Il’a 1 10.09 bubmorexa LOK
' https://m.edso0.ru/a63959%d
pPUCYHKAX
5 HauanpHbie cBefieHUs 0 KyOe U 1 15.09 bubnuoreka [JOK
MUPAMUJE, X PA3BEPTKU U MOJIEIH. ' https://m.edsoo.ru/b30dff38
bu6mmoreka [JOK
6 CeueHrss MHOTOTPaHHUKOB 1 17.09 https://m.edsoo.ru/3d8ffd32
[TonsaTre 06 akCHOMATHYECKOM bubnuoreka [JOK
7 1 22.09 _
MOCTPOCHUU CTEPEOMETPUH https://m.edsoo.ru/Occ5c4fe
8 AKCHOMBI CTEPEOMETPUH U 1 24.09 bubnunoreka [JOK
CIIEICTBUS U3 HUX ' https://m.edsoo.ru/239c8ch4
[TonsiTHe 06 aKCHOMaTUYECKOM
9 IIOCTPOEHUH CTEPEOMETPUH: 1 99.09 bubnuoreka [IOK

AKCUOMBI CTCPECOMCTPHUU U
CICOCTBUA U3 HUX

https://m.edso0.ru/65c6b106
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TTonsaTre 00 aKCUOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHH:

bubmuoreka [JOK

10 AKCHOMBI CTEPEOMETPUU U 01.10 https://m.edsoo.ru/258fc245
CJICJICTBHS U3 HUX
B3anMHOe pacnoiokeHue npsiMbIX B
1 IIPOCTPAHCTBE: IIEPECEKAOIINECH, 06.10 bubnuorexa [JOK
MapaJyIeIbHbIEC U CKPEIIMBAKOIINECS ' https://m.edso0.ru/1a2520f6
TIpsSIMbIE
[TapamienpHOCTE NPSAMBIX U
OCKOCTEH OCTpPAHCTBE:
12 Egpaineibiliengpﬂ:/glg BTB 08.10 bubmorexa [JOK
' https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTD
TPEX MPSIMBIX
[TapamrensHOCTE NIPSAMBIX U
13 IIJIOCKOCTEHN B IPOCTPAHCTBE: 13.10 bubnuoreka [IOK
[TapannensHOCTH PSIMOY U ' https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYTriasl ¢ cOHanpaBICHHBIMHU 15.10 bubnuoreka [IOK
CTOpOHAMU ) https://m.edsoo0.ru/9f4071b9
15 Yroa mexay npsMbIMU B 20.10 bubnuoreka [JOK
MPOCTPAHCTBE ) https://m.edsoo.ru/fe733862
16 Yroa mexay npsMbIMU B 2910 bubnuoreka [JOK
MPOCTPAHCTBE ) https://m.edsoo0.ru/2935a9a0
17 [TapanneabHOCTh MIIOCKOCTEH: 05.11 bubnunoreka [JOK
MapajjieabHbIe IIIOCKOCTH ' https://m.edso0.ru/2e18f255
18 CBoiicTBa napajuienbHbIX 10.11 bubnnoreka [JOK
IJIOCKOCTEN ] https://m.edsoo.ru/e504d656
I "
19| urypsta mrockoCtH: TerpavIp. 1p11 | Bubmiorera LIOK
P - TETPadp, ’ https://m.edso0.ru/4a28dc02
KyO, mapajienenumnena
20 ITocTpoenue ceuenuii 17.11 Eubmorexa TOK

https://m.edsoo.ru/1d434d0f
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bubmuoreka [JOK

21 Hoctpoenne ceuernit 19.11 https.//m.edsoo.ru/ec26fe5d
KoHnTpomasHas pabora o Teme

29 "[IpsiMble U TUIOCKOCTH B 2411 bubnuorexa [JOK
npocrtpanctse. [lapannenbHOCTh ' https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MJI0cKocTer"

[Tepme ocC on
23| miockoctu: nepnenmrcypie 2611 | bubmiorera LIOK
) https://m.edsoo.ru/b19f6a5d
MIpPsIMBIE B IPOCTPAHCTBE

24 [IpsimMble mapaienbHbIe U 0112 bubnuorexa [JOK
MEPIEHIUKYISIPHBIE K IUNIOCKOCTH ' https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapayenbHbIe U 03.12 bubnuoreka [IOK
MEPIEHIUKYISIPHBIE K IUNIOCKOCTH ' https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHuKyIspHOCTH 08.12 bubnuoreka [IOK
MPSIMOM U TJIOCKOCTH ' https://m.edsoo.ru/f85bfc46

27 [Tpu3Hak neprneHauKyIIpHOCTH 10.12 bubnuoreka [IOK
MPSAMOU U TIIIOCKOCTH ) https://m.edso0.ru/79165d15

28 Teopema o npsimoit 15.12 bubnuoreka [IOK
MEePIEHANKYIISIPHOMN MJIOCKOCTH ' https://m.eds00.ru/635c5087

29 Teopema o mpsimMoit 1712 bubnuoreka [JOK
MEePIECHANKYIISIPHOH TJIOCKOCTH ) https://m.edsoo.ru/bd3745f8

30 Teopema o npsimMoit 99 12 bubnuoreka [JOK
MEePIECHANKYIISIPHOH TJIOCKOCTH ) https://m.edsoo0.ru/7d18834b
[lepnieHIUKyNAp U HAKIOHHBIE:

31 paccTosiHUe OT TOYKH JI0 MJIOCKOCTH, 94.12 bubnnoreka [JOK
paccTosiHue OT MPSAMOM 10 ' https://m.edso0.ru/33c477d3
TJI0CKOCTH
[lepnieHIMKyIIAp M HAKJIIOHHBIE:

32 paccTosiHUE OT TOYKH [0 MJIOCKOCTH, 99.12 bubnuoreka [IOK

pacCcTosAHUC OT HpHMOﬁ J0
IIJIOCKOCTH

https://m.edsoo.ru/66fefadd
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[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
pPacCcTOAHME OT TOUKH [0 IIJIOCKOCTH,

bubmuoreka [JOK

33 paccTosiHue OT MPSIMOU 10 12.01 https://m.edsoo.ru/a5b7b8e3
IJI0CKOCTH
[lepnieHIuKyNsp U HAKIIOHHBIE:

34 paccTosiHuEe OT TOYKHU J0 INIOCKOCTH, 14.01 bubnuorexa [JOK
paccTostHue OT MPSAMOU 10 ' https://m.edsoo.ru/dbee22bc
MJIOCKOCTH

35 VYTriabl B IPOCTPAHCTBE: YroJl MEXIY 19.01 bubnuoreka [JOK
MPSIMOM U TJIOCKOCTBIO ' https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEUHBIN YroJl 2101 bubnuorexa [JOK
JIBYTPAHHOTI'O yria ' https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJi, TMHEHHBIN yrom 26.01 bubnuoreka [IOK
JBYTPAHHOTIO yIiia ' https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD INTIOCKOCTEN:

38 MPU3HAK NMEPIEHANKYIIPHOCTH 28.01 BH6J_IHOTeKa HOK
IBYX IIocKOCTeH https://m.edsoo.ru/ec3e2da3
[TepieHAMKYASIPHOCTD MIOCKOCTEM:

39 MPU3HAK NEPIEHANKYIIPHOCTH 02.02 BH6J_IHOTeKa HOK
IBYX IIoCKoCTef https://m.edsoo.ru/ed9e2a8e
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:

40 MPU3HAK NEPIEHANKYIIPHOCTH 04.02 BH6J.IHOTeKa HOK

< https://m.edsoo.ru/ba75dc57

JBYX INTIOCKOCTEN

N bubmuoreka [JOK

41 TeopeMa o0 TpEX nepneHAUKYISIpax 09.02 httos:/m.edsoo.ru/ed972cdc
N bubnuoreka [JOK

42 TeopeMa o0 TpEX nepHEeHAUKYISIpax 11.02 https://m.edsoo.ru/52188a7d
N bubmuoreka [JOK

43 Teopema o0 TpEX nepHeHAUKYIApax 16.02 https://m. eds00.ru/9f246736
44 KonTponpHast paboTa o Temam 18.02 bubnuoreka [IOK

"[lepneHIMKYISIPHOCTD NPSMBIX U

https://m.edsoo.ru/5b971ef3
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mockocTe" u "YTibl MexX 1y
MPSIMBIMU U TUIOCKOCTSIMH"

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bubmmoreka [{OK

4 25.02
> MHOTOTPAHIHKA, BRITYIIIbIC H https://m.edso0.ru/2d24e873
HEBBIITYKJIbI€ MHOTOTPAHHUKH;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHasi Ipu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnuorexa [JOK
46 02.03
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJTHASI TIOBEPXHOCTH MTPU3MBbI
[Tapannenenunen, npsaMOyroJbHbII bubmuorexa [JOK
47 . 04.03
MapajyieenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIA,
TPaHU ¥ OCHOBAHUE MUPAMU/IBI,
48 61())1<013a51 Y TIOJTHAast l'IOBep XH(J)ICTB 09.03 bubmrorexa [JOK
p ' https://m.edsoo.ru/fblcdOa5
MUpaMU/Ibl; PAaBUIIbHAS U
ycedu€HHas nupaMuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
MHOTOI'paHHUKA; TPaBUIbHAS bubnuoreka [JOK
49 11.03 _
MpU3Ma U NPaBUIIbHASI TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUIA
Y IPaBWIBHBIN TETpasp; Kyo
[IpencraBienue o MpaBUIBLHBIX
50 MII;OfOl“ aHHUKaX: oiTaa 16.03 Eubmorexa TOK
p ) AP ' https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp M UKOCAdP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpHUS OTHOCUTEIIBHO TOYKH,
51 NPSIMOM, TNIOCKOCTH. DJIEMEHTHI 18.03 bu6mmoreka [JOK

CUMMCTpPUHU B ITUpaMUIaXx,
HnapaJjuieJICmIeaax, rmpaBUJIbHbIX
MHOT'OI'paHHUKAX

https://m.edsoo.ru/b9e777d9
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Briuncienue >i1eMeHTOB

o bubmuoreka [JOK
52 MHOTOIAHHHKOB: pEOpa, 23.08 https://m.edsoo.ru/6cdbecef
AraroHaliv, Yrjibl
[Tnomans OOKOBOM MOBEPXHOCTH U
53 | mpus, ot ocuosai 505 | bubmorexaLIOK
P ’ LI | ’ ' https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTU
PSIMOM TPU3MBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
5 | mupaitst, Teopema o mromay 0604 | buGmorexaLIOK
PaMmIl, Teop Ham ' https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
IMUpaMHu bl
55 KonTponbHas pabota no teme 08.04 bubnuoreka [IOK
"MHororpaHHuKu" ' https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
5 Tomsrue 00 00neme 13.04 https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
S OOBEM nupamup: 15.04 https://m.edso0.ru/235171b3
N bubnmuoreka [JOK
>8 OOBEM nupamup: 20.04 https://m.edsoo.ru/f47dfefd
N bubmuorexka [JOK
>9 OOBEM nupamup: 22.04 https://m.eds00.ru/79¢10312
N bubnuoreka [JOK
60 OOLEM mupamm et 27.04 https://m.edsoo.ru/2faadc3f
N bubnuoreka [JOK
61 OObEM mpu3MEI 29.04 https://m.eds00.ru/79853608
N bubnuoreka [JOK
62 OOnEM mpu3MEI 04.05 https://m.eds00.ru/1e053890
. bu6mmoreka [JOK
63 OOnEM mpu3MEI 06.05 https://m.edso0.ru/482d3f51
64 KonTtposneHas paboTa o teme 11.05 bubnuoreka [IOK

"O6BEMBI MHOTOI'PaHHUKOB"

https://m.edsoo.ru/28a6573c¢
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[ToBTOpenue, o6o0IICHNE

65 CUCTEMaTH3aIlus 3HAHUM. 1 13.05 bubnmoreka [JOK
[TocTpoenune ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenue, 06o0mIeHNE
CHCTEMAaTH3aIs 3HAHWH.

Brramcnenne paccTosSHAN: MEX
66 TBYMSI TOqKaNE)I/I OT TOYKH JIO e 1 18.05 bubmorexa LIOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIUBAIOITUMUCS
TIPSIMBIMH

67 Wrorosas koHTposbHasA paboTa 1 20.05 Eﬁ?ﬁgg&%gﬁig 146bc0
[ToBTOpEeHME, 0600IIEHNE
CHCTEMAaTH3aIs 3HAHWH.

Brramciaenue yriioB: Mex
68 CerH_[I/IBaIOHl}I:IrMI/ICH HpHI\fIiMI/I 1 22.05 bubmorexa LOK
N ’ https://m.eds00.ru/56765e8b
MEXTy PSIMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMM
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n P Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
Cdepa u map: HeHTp, paguyc,

1 P(Ii;ljl)eT ; nnrc)) IIa b Ir)lorf);eﬂXZIOCTH 1 03.09 bubmmorexa LIOK
H p; fad p ' https://m.edso0.ru/0341bc2b
cdepbl
B3aunmuoe pacnonoxenue cdepsl
U TJIOCKOCTH; KacaTeabHas bubmmoreka [{OK

2 1 10.09
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 17.09 bu6moreka [IOK
m1ockocTu. CeyeHus mapa ' https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MHIHHIPUIECKOM 1 24.09 bubnuoreka [IOK
MMOBEPXHOCTH, OCh ' https://m.edso0.ru/6054b8cl
LHMJINHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 01.10 bubnuoreka [JOK
IIoIaas OOKOBOM M ITOJIHOM ) https://m.edso0.ru/188f6216
MTOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka nunueapa.

Ceuenust nuuHApa (MIIOCKOCTHIO, bubnunoreka [JOK

6 N 1 08.10 )
napasieIbHON WUITH https://m.edsoo.ru/016e25eb
MePIEeHIUKYIIPHON OCU
HWIHH]IPA)

Konnueckas noBepXHOCTb,
7 oOpa3ymoline KOHUIeCKOU 1 15.10 bubnunoreka [JOK

MOBCPXHOCTHU, OChb U BCPIINHA
KOHHYECKOI IMOBCPXHOCTHU

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHue U BepIMHa,

bubmuoreka [JOK

8 00pasyrowas 1 0Ck; IIOMIALE 22.10 https://m.eds00.ru/897dd3b2
OOKOBOH M MOJHOH TTOBEPXHOCTH
VYceué i : 00

g | o o g wi | Bomoemlox

’ ' https://m.edsoo.ru/1468bab3
TMOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, 1211 bubnuoreka [JOK
MapayieIbHOM OCHOBAHUIO, U ' https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOSIIEN yepes
BEPIIHHY)

11 KomMOunarus ten BpaiieHus u 1911 bubnuoreka [IOK
MHOTOTPaHHUKOB ' https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OMMCaHHBIA

19 okoJ10 cepsr; chepa, BIucaHHAS B 26.11 bubnuoreka [IOK
MHOTOT'PaHHUK WJIH B TEJIO ' https://m.eds00.ru/0b136158
BpalllCHUS

13 [TorsTue 06 006éMe. OCHOBHEIC 03.12 bubmuorexa [JOK
CBOMCTBAa 0OBEMOB TeII ' https://m.edsoo.ru/26a03fb7

N bubnmuoreka [JOK
14 O6BEM numHIpa, KoMyca 10.12 https://m.edso0.ru/5513d87b
N bubmuorexka [JOK

15 OOBEM mapa n momazs chepet 17.12 https://m.edsoo.ru/d189bde2
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CooTHoLIEHNs MeX Y IIIOIALIMU 24.12 bubnuoreka [IOK
MMOBEPXHOCTEH, 00bEMaMuU ' https://m.edsoo.ru/810cfleb
OJ0OHBIX Te

17 “Tensspauerun® 1 “OSsoust 1401 | Bubmorera LIOK
ren" pattt ' https://m.edsoo.ru/4a33a8ab

18 BexTop Ha miockocty u B 51,01 bubnuoreka [IOK

IIPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bubmuoreka [JOK

19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 28.01 https://m.edsoo.ru/234f089
bubmmoreka [{OK
20 YMHOK€EHHE BEKTOpa Ha YHUCIIO 04.02 https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HCKOMIIIaHAPHBIM II:eKTopfl)M 11.02 bubmnorexa [TOK
' https://m.edsoo.ru/a28fd74e
[IpaBuio napauiesenunena
Pemenne 3amad, CBI3aHHBIX C
22 HpI/IMeHeHI/IélM MIpaBUJI JEUCTBUI € 18.02 bubmorexa [TOK
' https://m.edso00.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBII METO
23 npu I]);)IéHIeHI/II/I FeOMepr/I'-IeCKI/IX ’ 25.02 bubmrorexa [JOK
https://m.edsoo.ru/d3alfe30
3a/1a4
[IpssMoyronpHas cucrema
KOOpAWHAT B TIPOCTPAHCTRBE.
bu6mmoreka [IOK
24 KOOpHHE{ ATbl BEKTOPA. 04.03 https://m.edso0.ru/48db7058
[Ipocreitmme 3axauu B
KOOpJAMHATAX
Yroa Mexay BEKTOpaMH.
25 CKaﬂﬂpHog }1,1p0H3BIe)z[eHHe 11.03 bubmorexa LIOK
https://m.edsoo.ru/725effc4
BEKTOPOB
Brrunciienue yrioB Mexmay bubnmuoreka [JOK
26 18.03 )
MPSAMBIMU U TTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtponbHas paboTa o tTeme
27 "BeropLI u K(I;)Op,HHHaTbI B 25.03 Eubmorexa TOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHUE, 0000IICHNE 1
28 CHCTEMAaTHU3alLMsl 3HAHUIA. 08.04 bubmuoreka [JOK
OcHoBHBIE (UTYpBI, (aKTHI, ' https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca IMIaHUMETPUU
29 [ToBTOpEHue, 06001mEeHNEe U 15.04 bu6mmoreka [JOK

CHCTEeMaTHU3alus 3HAaHUH.

https://m.edsoo.ru/078cd184
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OcHoBHBIE (HUTYpPHI, (PAKTHI,
TEOpPEMbI Kypca IUIaHUMETPHH

[ToBTOpEHUe, 0600MIICHNE U

30 cucTeMaTu3alus 3HaHUH. 3a1aun 1 29,04 bubnuorexa [JOK
IIJJAHUMETPUU U METOJIBI UX ' https://m.edsoo.ru/7491efe0
pemeHus
[ToBTOpEeHue, 0600IICHNE U

31 cUcCTeMaTu3aIus 3HaHUH. 3a1aun 1 59.04 bubnuorexa [JOK
IJJAHUMETPUU U METOJIBI UX ' https://m.edsoo.ru/4dffda97
peteHus
[ToBTOpEeHnue, 0600IICHNE U

30 CHUCTEeMaTH3alrs 3HaHU. 1 06.05 bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, ' https://m.edso0.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHN

33 Hrorosas koHTpoJbHAs paboTa 1 13.05 E&?ﬁ%ﬁiﬁgﬁ/}:cz Adfeo

34 [ToBTOpEeHME, 0600IIEHNE 1 1 20.05 bubnuoreka [IOK
cUCcTeEMAaTU3alys 3SHaHUH ) https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHGpI/IpOBaTB IMOHATUAMMU: TOYKaA, ITpAMasd, IJIOCKOCTh

7.2

[IpuMeHATH aKCMOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX MPH PELICHUN
r€OMETPUUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATUSIMH: NAPAUIETBHOCTh M NEPIEHIUKYISIPHOCTD
MPSIMBIX U INIOCKOCTEN

1.4

Knaccuduimposats B3aMHOE pacroyioKeHHE MPSMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHATHSAMMU: IBYTPAHHBIN YTOJI, TPaHU JIBYTPAHHOTIO yIJia,
pebpo IBYrpaHHOro yrija, JHUHEWHBIM Yroa JBYrpaHHOrO yrija,
rpaaycHas Mepa ABYTPaHHOTIO yria

7.6

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKIIBIM U HEBBITYKIbIN
MHOTOTPaHHUK, AIIEMEHTHI MHOTOTPaHHHKA, MIPaBUJIbHBII
MHOTOTPaHHUK

7.7

Pacnio3HaBaTh OCHOBHBIE BUJIBI MHOTOTPAaHHUKOB (TIHpamMua, MpU3Ma,
MIPSIMOYTOJIHHBIN MMapajuiesienurIie1, Kyo)

7.8

KnaccuduimpoBare MHOTOIpaHHUKH, BBIOMpas OCHOBAHHUS Ui
KkIaccu@ukanuy  (BBIIYKJIblE W HEBBINYKIbIE  MHOTOTPAaHHUKH,
IpaBWIbHbIE MHOTOTPAHHUKH, TMPSMbIE M HAKIOHHBIE TPU3MBI,
napasuiesIenuIe bl

7.9

OHepI/IpOBaTB IIOHATHUAMMU: CeKyIlias IIJIOCKOCTB, CCUCHUC
MHOT'OI'PaAHHUKOB

7.10

OOBIACHATE INPUHOUIIBI  ITOCTPOCHUA ceyeHui MHOT'OI'PaHHHKOB,
HCIIOJIB3Yyd METO CJICIOB

7.11

CTpouTh ce4YeHHsS MHOTOI'PAaHHMKOB METOJIOM CII€[OB, BBINOJIHATh
(BBIHOCHBIC) IUIOCKHE YEPTEeKH W3 PHCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemarts 3agaun Ha HAXOXKACHUE IreOMCTPUYICCKUX BCIINYUH I10 06pa3uaM
WUJIn aJiroOpuTMaM, MpUMCHAA H3BCCTHBIC AHAJIMTUYCCKUEC MCTOAbI IIPpU
peHmiCcHUN CTAaHAAPTHBIX MATEMATUYCCKUX 3aJa4 Ha BBIYUCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMA TOYKAMU, OT TOUKHU O prlMOfI, OT TOYKH O0
IIJIOCKOCTH, MCKAY CKPCIIUBAOMIUMHUCH ITPAMBIMU

7.13

PemaTte 3amaun Ha HaXO0XKICHUE reoMETpUICCKUX BCINYHH I10 06pa3uaM
WK aJirOpuTMaM, MPUMCHAA H3BCCTHBIC AHAJIIMTUYCCKUEC MCTO/bI IIPU
PCHICHNUU CTAHAAPTHBIX MATCMATHYCCKUX 3a7a4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAOIIUMUCA IPAMBIMHA, MCKIAY HpHMOﬁ n INJIIOCKOCTBIO,
MCXKAY INIOCKOCTSAMHU, NBYI'PDAHHBIX YI'JIOB




7.14

Beruncnate 00bEMBI M IJIOMIAJAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mnHMpamMuga) C  OpuMeHeHueM  (GopMmyl,  BBIYHCIATH
COOTHOIIIEHUS MEXK/Ty TUIOIIAIIMHU MIOBEPXHOCTEH, 00bEMaMU MOT0OHBIX
MHOTOI'PAHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPUSL B IIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, IpPEJICTaBICHHYIO Ha
YEepTE)KaAX U PUCYHKAX

7.17

[TpumensTh reoMeTpudeckne (HaKThl IS PEICHUS CTEPEOMETPUIECKUAX
3a/1a4, MPEANOJIaraoluX HECKOIBKO IIAroB PELIEHUs, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbl B SIBHOU (hopMme

7.18

[IpuMeHsATs mHpocTENIKEe IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHCTEMBI IIPU PEIIEHHH CTEPEOMETPUUYECKUX
3a1a4

7.19

[IpuBOIUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U
JKW3HH, pAaCIIO3HABAaTh MPOSIBJICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE

7.20

[IpumeHsTh TMOJIydeHHBIE 3HAHWA Ha TMPAKTUKE: aHAJIU3HPOBATh
peasibHbIE CUTYallUd M TMPUMEHSITh HW3YYEHHBbIE MOHSATHS B IpOLEcce
MOUCKA pEIIEeHUs MaTeMaTU4ecku Cc(HOPMYIUPOBAHHON MPOOIEMBI,
MOJIENTUPOBAThH PealibHbIE CUTYallMH Ha SI3bIKE T€OMETPUHU, UCCIIEI0BAThH
MIOCTPOEHHBIE MOJIENIN C UCIOJB30BAHUEM T'€OMETPUUECKUX MOHITUN U
TeopeM, armnapara anreOpbl, pelarh NPakTUYECKUe 3a/1aul, CBSI3aHHbIE
C HAXOXKJIECHUEM T'€OMETPUUYECKUX BETUINH

11 KIJACC

Kon
NpoBepPsieMOro
pe3yJibTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATbI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi

6

I'eomerpust

6.1

OnepupoBatb MOHATUSIMHU: HUIHHIpUYecKast MOBEPXHOCTH,
oOpa3zyolne MUIMHAPUIECKON MOBEPXHOCTH, LUIUHAP, KOHUYECKAas
MOBEPXHOCTh, 00pa3yromiye KOHUYECKOW TOBEPXHOCTHU, KOHYC,
chepuyeckas MOBEPXHOCTh

6.2

PacnioznaBatk Tena BpaieHus (HIMHAP, KOHYC, cdepa u map)

6.3

OOBACHATE CIIOCOOBI TMOJIYUYCHHUS TCJI BpalllCHUS

6.4

KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aMMHOC pPACIIOJIOKCHUC C(l)epbl H ITJIOCKOCTHU

6.5

OnepupoBaTh NMOHATHSMH: LIAPOBOM CErMEHT, OCHOBaHME CETMEHTA,
BBICOTA CErMEHTA, IAPOBOM CJIOM, OCHOBAHUE IIAPOBOTO CJIOS, BBICOTA
I1ApPOBOTO CJI0s1, IIAPOBOW CEKTOP

6.6

Boraucisate 00bEMBI M IIomaau HOBerHOCTCﬁ TCJI BpallCHUA,
TCOMETPUUCCKUX TCII C IPUMCHCHUCM (bOpMy.TI

6.7

OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy H
ONMCAaHHBIN OKOJO cdeprl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIH
TEJO BpalllEHUs




6.8

BbIUKCIIATE COOTHOILICHHUST MEKAY IUIONIAJIMH IOBEPXHOCTEH U
00BpEMaMHU 1TOJOOHBIX TEN

6.9

N3o6paxxats nzydaemble (GUTYpHI OT PYKH U C IPUMEHEHUEM MPOCTHIX
YEPTEKHBIX MHCTPYMEHTOB

6.10

BbInoyHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTBIX
00BEMHBIX (QUTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEl
BpalICHUs

6.11

W3BnekaTh, MHTEPIPETUPOBATH W MPEOOPA30BHIBATH MH(POPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PUTypax, MpPEeACTaBICHHYIO Ha
YEpTEKaAX U PUCYHKAX

6.12

[IpumensTs reomerprueckue (HakThl Ui PelIeHUs] CTEPEOMETPHUUECKUX
3a/1a4, IPEANOoJararoiuX HECKOJbKO IIAaroB PEUICHMs, €CIIM YCIOBHS
MIPUMEHEHMS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) Z[CI\/JICTBI/H[ CIIOKCHUSA BeKTOPOB, BbIYUTAHUA BCKTOpOB Hu
YMHO)KCHI/ISI BGKTOpa Ha 4YuCIJIO, 06”I)$ICH$ITI), KaKuUMH CBOI\/JICTBaMI/I OHH
oOmazmaroT

6.15

[IpumeHsTh NpaBUIO Napajuleenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSMHU: JIEKAPTOBBI KOOPAWHATHl B IPOCTPAHCTBE,
BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
YroJd MEXJIy BEKTOpaMH, CKAIIPHOE IIPOU3BEJIEHUE BEKTOPOB,
KOJIJITMHEApHbIE€ U KOMILIAHAPHBIE BEKTOPBI

6.17

Haxonuth cymMmMy BEKTOpOB M MPOU3BEIACHHE BEKTOpA HA YUCIO, YTOJ
MEeXAYy BEKTOpPaMH, CKaJspHOE MPOMU3BEICHHE, PACKIaIbIBaTh BEKTOP
10 JIBYM HEKOJUIMHEApHBIM BEKTOpam

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocTeiiliue reoMeTpuyYecKuMe 3adayd  Ha IPUMEHEHHUE
BEKTOPHO-KOOPJMHATHOTO METOJa

6.20

Pemate 3aa4u Ha J0Ka3aTCJIbCTBO MAaTECMAaTHYCCKHUX OTHOIICHUH W
HaX0XXIACHUEC I'COMETPUUCCKNX BEJINYHH I10 06pa3uaM HJIK aJITOpUTMaM,
IIPUMCEHAA HU3BCCTHBIC MCETObI Ipu pE€UICHUA CTaHAAPTHBIX
MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensTh npocTeiiiiue NporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMbI IPH PELICHUH CTePEeOMETPUUYECKUX
3a/1a4

6.22

HpI/IBOI[I/ITL IIpUMEPbI MAaTEMATHYCCKUX 3aKOHOMepHOCTCI7I B IIpUPOAC U
JKU3HH, paACIIO3HABATH ITIPOSBIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH
peallbHbIE CUTyallUM W NPUMEHSATh U3YyYEHHBIE MOHATUS B IPOLECCE
MIOMCKA PpELIeHUs MaTeMaTH4YeckH c(opMyIMpOBaHHON MpoOIeMBl,
MOJIETTMPOBAaTh pPeajbHbIEC CUTYallMH HA A3bIKE FEOMETPHUH, UCCIIEI0BATh
IIOCTPOECHHBIE MOJIEH C UCIOJIB30BAHUEM F€OMETPUUECKUX TIOHITHH U
TeopeM, arnmnapara anreOpbl, pemaTb NpaKTHUECKUe 3a/1a41, CBA3aHHbIE
C HaX0KJIEHUEM I€OMETPUYECKUX BEIUYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

['eomerpus

7.1

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsatTue 00 aKCMOMATHYECKOM TOCTPOCHHHM CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPUHU U CIICACTBUS U3 HUX

7.2

B3anMHOe pacnosnoxkeHne NOpsMBIX B IPOCTPAHCTBE:  IIEPECEKAOIIHECH,
napajulefibHble ¥ CKpeuuBaroiuecss npsimble. [lapamienbHOCTh OpSIMBIX U
IJIOCKOCTE B INPOCTPAHCTBE: NapaJIeNbHbIE MpsAMBIE B MPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPAMBIX, NAPAJIIENBHOCTh NMPSIMON U IUIOCKOCTU. YTIIBI C
COHAIpPABJICHHBIMH CTOPOHAMH, Yrojl MEXIy MpsSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEH: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuleNibHbIX TuIockocTei. [lpocreiimme mnpocTpaHCTBEHHblE (UTYpbl Ha
IJIOCKOCTU: TETpadip, KyO, Mapayjiesenure], IoCTpOeHHe CeYeHU

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI U IINIOCKOCTH: MNECPICHAUKYIAPHBIC IIPAMBIC B
IPOCTPAHCTBE, MNPSAMBIC MNApaJlJICJIBHBIC W TMCPHCHIAUKYIISAPHBIC K IIJIOCKOCTH,
MpU3HAK MEPHEeHAUKYIIPHOCTH MpPSAMOW U IUIOCKOCTH, Teopema O NpAMOit
MEePIEHANKYJISIPHON TJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXKAY NPSAMOU U
IUIOCKOCTBIO,  JIBYTPAHHBIM  YroJi, JIMHEWHBIM yroj JABYTPAHHOrO  yrja.
[lepnieHIuKyNAp ¥ HaKJIIOHHBIE: PACCTOSIHUE OT TOYKU O IJIOCKOCTH, PACCTOSHUE
OT IPSIMOM JI0 TUIOCKOCTH, MPOEKIUS PUTyphl Ha INIOCKOCTH. [leprnenuKynspHOCTh
IJIOCKOCTEM: MPU3HAK NMEPHNEHIUKYIIPHOCTH NIBYX IUIOCKOCTel. Teopema o Tpéx
MIEePIEeHIUKYIIIpax

7.4

[ToHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3J€MEHTHl MHOTOIPAHHUKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: N-yrojapHas
pu3Ma, TpaHU U OCHOBAHUS IPU3MBIL, MpsMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs MOBEPXHOCTh MPU3MBL. [Tapamenenumnen, MPSIMOYT OJIbHBIT
napajuiefienunea U ero cpoiictBa. Ilupamuaa: N-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPAMU/IbI, OOKOBAS U MOJIHAs OBEPXHOCTh MUPAMUbI, IPABUIIHHAS U
yceu€HHas MNUpaMuaa. ODJIEMEHThl Mpu3Mbl W nupamuibl. [IpaBuibHbIE
MHOTOTPAaHHUKU: TOHSATUE MPaBUIBHOTO MHOTOI'PAaHHUKA, MPAaBUIbHAS MPHU3Ma U
MpaBWIbHAS TMUPaMUJA, TPaBUIbHAS TPEYroJibHas MNUPaMUIa W MPABHIbHBIN
TeTpasap, KyO. llpencraBieHne o MpaBWIBHBIX MHOTOTPAaHHHMKAaX: OKTadp,
JoJieKkasp U ukocadapyrue CeueHus Ipru3Mbl U MUPAMUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CHUMMCTPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. OIEeMEHTHI CUMMCTPUHN B nupaMujax, napajjiejienmIic 1ax,
IpaBHUJIbHBIX MHOTOTpPAHHHUKAX

7.6

Bbluncnenue »neMeHTOB MHOTOTPaHHHMKOB: pEéOpa, AuaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH HPSIMOM MNPU3MBI, IUIOIIA/b
OCHOBaHMH, TeOpeMa 0 OOKOBOW MOBEPXHOCTU NPAMOM pu3Msbl. [ Liomaas 0okoBoit
IIOBEPXHOCTH U IOBEPXHOCTH IMIPABUIBHOW NUPAMHUIBI, TEOpEMa O ILIOLAIU
yceu€HHOo# nupamupl. [lonstue 06 00béMe. O0bEM nUpaMupl, IPU3MBbI




1.7

[MogoGHble Tema B mpocTpaHcTBe. COOTHONICHHS MEXKIy — IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEJ

11 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

6

['eomerpus

6.1

Hunuuaapudeckass MOBEPXHOCTh, OOpa3yrolUe HMUIMHIAPUUECKOW MOBEPXHOCTH,
OCh UWJIWHAPUYECKOM TOBepXHOCTH. [lunmuuap: ocHoBaHuss u  OOKOBas
MMOBEPXHOCTh, 00pa3yromiasi U 0Ch, MJIONIAh OOKOBOM U MOJHOM MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, OOpasyrollne KOHHYECKONW TMOBEPXHOCTH, OCbh U
BEpIIMHA KOHUYECKOU oBepXxHOCTH. KOHYyC: OCHOBaHUE U BEpIIMHA, 00pa3yroIast
U OChb, IUIOMAJb OOKOBOM M TIOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC:
o0pa3yrollne U BbICOTa, OCHOBaHMS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: neHtp, paauyc, AMAMETP, MIIOLIA1b TOBEPXHOCTH chephl. Bzanmuoe
pacnofiokeHue cdepbl U IIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, MIIoIaab

cdepbl

6.4

N300pakenue Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka HMIMHIpPA U KOHYCa

6.5

KoMOuHauu Tten BpamieHuss U MHOTOTPAaHHMKOB. MHOTOTpaHHHMK, OMHCAHHBIN
okoJ1o chepsl, cepa, BicaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAICHUS

6.6

[Tonsatue 060 o0bEmMe. OCHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumena u ciaenctsus u3 He€. OOBEM mumHIpa,
koHyca. O0béM mapa u iomaas chepsl

6.7

ITogoOHple Tema B mpocTpaHcTBe. COOTHOIICHHS MEXKAY  ILIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX TEIT

6.8

Ceuenust nuiMHIpa (MapaielbHO U TMEPHIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPIIUHY), CeUEeHUs 11apa

6.9

Bextop Ha mnockoctu U B mpoctpancTBe. Clio)KeHHWE U BBIYUTAHHE BEKTOPOB.
YMHOKEHHEe BeKTOpa Ha 4Hciio. Pa3znoxeHne BekTopa rno TpéM HEKOMILIaHAPHBIM
Bektopam. IlpaBuno mapamnenenumnena. Pemienue 3amad, CBSI3aHHBIX C
MIPUMEHEHHEM IPaBIJI JEHCTBHUI ¢ BEKTOpaMHU

6.10

[IpsimoyronpHas cucteMa KOOpPAMHAT B IpocTpaHcTBe. KoopauwHaTel BEKTOpA.
[Ipocreiiiue 3amaud B KOOpAMHATaX. YTol MexAy BekTopamMu. CranspHoe
MPOU3BEICHNE BEKTOPOB. BhiunciieHue yrioB Mexay MpsIMbIMU U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METOJ MPH PEUICHUH FTeOMETPHUECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenune meTomamMu JO0Ka3aTeNbCTB, ATOPUTMAMH DPEIICHHS 3a]1ad;
yMeHue (GpopMynupoBaTh W ONEPUPOBATH MOHITUSMU: ONpEACICHHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, NMPH3HAK, JTOKA3aTEIbCTBO,
PaBHOCHUIIBHBIE (bOpMyITUPOBKY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00OpaTHOE ¥ MPOTUBOIOJIONKHOE YTBEPIKICHHE,
NPUBOJUTL IIPUMEPbl U  KOHTPIPUMEPBI, UCIOIb30BaTh METOJ
MaTeMaTU4eCKOU HUHAYKOHUU; IIPOBOJUTH NOKA3ATCIBbHBIC PACCYXKICHUA
npu pEeIICHUA 3ajaay, OLICHUBATh JIOTUYCCKYTO MpaBUIJIIBHOCTDb
pacCyXJ€HHIl; yYMEHHE OIEepUpPOBATH MOHATUSIMU: MHOMXECTBO,
IMIOJAMHOXKECTBO, OICpallluu Had MHOXKCCTBAMH, YMCHHUEC HUCIIOJIbB30BaATh
TCOPETUKO -MHO>KECTBEHHEIN amnmapar A OIHCaHHA  pCalbHbIX
IIPpOLECCOB U SIBJICHUU U IIpu pCUHICHUH 3aa4, B TOM YUCJIC U3 JPYyTrux
y4eOHBIX IPEIMETOB; YMEHUE ONIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBII
rpad, nepeBo, MWK, rpad Ha IUIOCKOCTH; YMEHHE 3aJaBaTh |
OTIMCBIBATh Tpadbl Pa3IUIHBIMU CITIOCOOAMHM; HUCTIOIB30BaTh rpadbl IPH
pelIeHUH 33124

YMeHue onepupoBaTh MOHATUAMHU: HATypajlbHOE YUCIIO, LIEI0€ YUCIIO,
CTEIIEHb C LIENIbIM [I0Ka3aTesIeM, KOPEHb HaTypaIbHOMU CTENEHH, CTEIIEHb
C palMOHAJIBHBIM IIOKa3aTeJIeM, CTENeHb C JACHCTBUTEIbHBIM
nokazaTeneM, JorapuM 4Yuciaa, CHHYC, KOCHHYC U TaHI€HC
IPOM3BOJIBHOIO YHCIA, OCTATOK MO MOAYJIO, PAallMOHAIbHOE YHCIIO,
UppallMOHAIBHOE  YUCJIO, MHOXECTBA  HATypalbHBIX,  LEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX 4YMCEN; YMEHHE HCIOJIb30BaTh
NPU3HAKU JAETMMOCTH, HAUMEHBIINN OOIUI eNUTeNlb U HaUMEHbIlIee
oOmiee kpaTHOe, alNropuT™ EBKiInAa npu pelieHun 3a1a4; 3HaKOMCTBO
C pPA3IMYHBIMM TO3UIUOHHBIMU CUCTEMaMH CUUCIICHUS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYEHUH U MpeoOpa3oBaHMs BbIPAXKEHUH CO
CTENEHsAMH U Jorapudmamu, npeodbpaszoBaHus ApOOHO-PALMOHATIBHBIX
BBIPQ)KEHUI; yMEHHUE ONEepUpOBaTh MOHITUAMU: IOCIEJOBATEIBHOCTD,
apupmeTHyeckas ~— Oporpeccusi,  reoMeTpuuYeckas  Iporpeccus,
O0eckOHeuyHO yObIBaolasi TreoMeTpUYecKas IPOrpeccus; yMEHHe
3aJaBaTh  IIOCIIEOBATEILHOCTH, B TOM 4YHCJIE€ C  IOMOILBIO
PEKYpPpPEHTHBIX ~ (GOpPMYN;  yMEHHE  ONEpUpOBaTh  MOHATHAMU:
KOMIUIEKCHOE YHCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4ucia, (opMa 3alUCH KOMITJIEKCHBIX YUCEN
(reomeTpuueckas, TPUTOHOMETpUYECKas W aireOpanyeckas); yMeTb
POM3BOJIUTH apU(PMeTHYECKUE ACUCTBUS C KOMIUICKCHBIMU YHCIIaMHU;
OPUBOJUTH  INIPUMEPHI  MCIOJIB30BaHHUS  KOMIUIEKCHBIX  YHCEIL;
ONEpUPOBaTh TMOHATHUAMHU: MaTpuna 2X2 u 3%3, OompelnenuTeb
MaTpHILIbl, FEOMETPUUECKUI CMBICII ONIPEAETUTENS

YmMmenue ONICpHUPOBATH IMOHATHUAMU: pALlUOHAIIBHBIC, UPPAITUOHAIILHEIC,
NIOKa3aTCJIbHBIC, CTCIICHHEIC, J'IOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPUUCCKUC




YpaBHCHHA W HCPABCHCTBA, HX CHUCTCMbI;, YMCHUC OIICPHUPOBATH
MOHATUSAMH: TOXJIECTBO, TOXKIECTBEHHOE NTPpeoOpa3oBaHue, ypaBHEHHUE,
HEpPABEHCTBO, CHUCTEMa YPAaBHEHUN U HEPABEHCTB, PABHOCUIIBHOCTH
YPaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME peulaTb YpaBHEHHS,
HEPABCHCTBA U CHUCTCMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMBI C IapaMCeTpOM; IPHUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJId PCIHICHHWA MAaTCMAaTUUCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTe HAyKU U pealbHOM KU3HU

YMeHne omnepupoBaTh MOHATUSAMH: (YHKIWSA, YETHOCTh (YHKIHWH,
NEePUOMYHOCTD (DYHKIINUH, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
(yHKIMY, SKCTPEMYM (YHKIIMH, HauOoJIblllee U HaUMEHbIIIee 3HAUCHUS
(GyHKIIMM Ha MPOMEXYTKE, HenpepblBHas (QYHKIHS, aCUMITOTHI
rpajpuka ¢QyHKIUM, TepBas U BTOpas Mpou3BoJHas (yHKIUWH,
TEOMETPUUECKHUI 1 (PU3UYECKUIN CMBICI MMPOU3BOIHOM, EPBOOOpa3Has,
OTpENeNEHHBIM MHTErpall; yMEHUE HaXOJIUTh ACHUMIITOTHI Trpaduka
(YHKIMY; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIIO3UIIMHU (QYHKIHM, HAXOIUTh YpaBHEHUE KacaTelbHOMI
K rpaduky GyHKIMH; YMEHHUE HAXOJIUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKIMI; yMEHHE HCHOJIb30BaTh MPOU3BOJHYIO ISl HCCIIEIOBAHUS
(GyHKIMM, HAX0AUTh HaHOOJIbIINE U HAUMEHBIINE 3HAaUeHUs (QYHKLNN;
CTpOUTh TIpadUK MHOTOYJIEHOB C HCIIOJIb30BAaHWEM armapara
MaTeMaTH4eCKOIr0 aHaJIN3a; IPUMEHSTh IPOU3BOIHYIO JJISl HAXOXKACHUS
HaWIYy4lllero peuieHus] B NPUKIATHBIX, B TOM YHUCIIE COLUAIbHO-
HSKOHOMHUYECKUX U (PU3NYECKUX 3aauax; HaXOAUTh IJIOIIAIN U 0OBEMBI
¢Gury ¢ noMoubl UHTErpaja; IPUBOJAUTH MPUMEPbI MATEMATUYECKOTO
MO/IETIMPOBAHUS C MOMOILBIO AU (depeHInanbHbIX YpaBHEHUI

YMeHune omnepupoBarth MOHATHAMH: Tpaduk QyHKIHH, oOpaTHAs
dbyHKIMS, KOMIO3UIKSA (DYHKIMH, TuHEHHAs QYHKIUS, KBaIpaTHIHAS
dbyHKuMsg, — panMoHadbHas — (QyHKUOMs, — cTemeHHas — (QyHKIHS,
TPUTOHOMETpHUYEeCKHe (YHKIHMU, OOpaTHBIE TPUTOHOMETPUICCKUE
GyHKIMHU, TOKa3aTelbHas W Jiorapupmuyueckas (QyHKIHH, yMEHHE
CTPOHTH TpadUKU U3YyYCHHBIX (YHKIIHMH, BBHIMOJHATH peoOpa3oBaHus
rpaduKoB (HYHKIUH, UCTIONB30BaTh rpadUKH ISl U3Y4CHUS MTPOIECCOB
¥ 3aBHCUMOCTEH, MPU PELICHUH 3a/1a4 U3 JIPYruX YUeOHBIX MPEIMETOB
W 33/1a4 M3 PEalbHOW JKWU3HU; BBIpAXKaTh (DOpMyiIaMH 3aBHCHMOCTH
MEX]y BEJIMYMHAMU; CIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIIUH ISt
peleHus ypaBHEHU I, HEPAaBEHCTB M 33]1au C apaMeTpaMu; U300paxarhb
Ha KOOPJMHATHOM IUIOCKOCTH MHOXXECTBA PEUICHUN ypaBHCHUH,
HEPABEHCTB M UX CHCTEM

VYMeHue peuath TEKCTOBBIE 33/a4M pa3sHbIX TUIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, JOJIM U YaCTH, Ha JIBM)KEHUE, paboTy, CTOUMOCTh TOBAPOB U
yCIYT, HaJIOTH, 3a/1a41 U3 00JIaCTH yIIpaBJIEHUS TUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBMIO 33/1ayM, UCCIIEOBATh MOJyYEHHOE PEIICHHUE U
OILICHUBATh MPABJIONOJIO0OHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peasbHbIE CUTYyallud Ha SI3bIKE MaTeMaTHKH; COCTABJIATh BBIPAXKEHHUS,
YPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
HCCIIEI0BaTh IIOCTPOECHHBIE MOJENM C HCIOJIb30BAaHUEM ammapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT




YMeHHe OmepupoBaTh IOHATUSAMHU: CpeJHee apu(MeTHYecKoe,
MeanaHa, HauOoJIblIee U HaMMEHbIIee 3HAYCHHS, Pa3Max, JUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HA0Opa; YMEHUE W3BIICKATD,
WHTEPIPETUPOBATh MHPOPMALIUIO, MPEICTABICHHYIO B Ta0IuIax, Ha
IrarpaMmmax, rpagukax, OTpakaroulylo CBOWCTBA PeabHBIX MTPOI[ECCOB
U SBJICHUH; NOpPEACTaBIATh HMHMOPMALMIO C MOMOILBIO Taldnull U
JUarpaMM; HMCCIIEIOBAaTh CTaTHUCTHUYECKHE JaHHbIE, B TOM YHCIE C
NpUMEHEHHEM TpauyecKux METOJIOB U JJIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIEI0BATh COBMECTHBIC HAOIIONCHHS C MOMOIUIBIO
JarpaMM pacCenBaHUs U JIMHEHHOW pErpeccuu

YMeHne omnepupoBaTh MNOHATHAMU: CIIyYalHBIA OINBIT U CIIy4aillHOE
cOOBbITHE, BEPOSATHOCTH CIYy4allHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSThH
(opMyIIbl CIOKEHUS U YMHOKEHHSI BEPOSITHOCTEH, GOopMyiIy MOJIHOM
BeposATHOCTH, (opmyny beprymm, komOuHaropubie GakTel U
(hopMyIbl; OIIEHMBATh BEPOSITHOCTH pEabHBIX COOBITUH; YyMEHHE
ONEPUPOBATh MOHATHAMU: ClydyallHas BEJIWYMHA, PpaCIpEICIICHHUE
BEPOATHOCTEMN, MAaTEMAaTUYECKOE OKUJaHUE, JUCTIEPCHS U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (DYHKIUU pacupenesieHus |
IJIOTHOCTH  PAaBHOMEPHOTO,  IOKA3aTEJIbHOTO W HOPMAaJIbHOTO
pacupeneneHnii; yMEHHE  HCIIOJb30BATh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHni s peleHns 3a/1a4; 3HAKOMCTBO C MOHATHIMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
NPUBOAUTH IPUMEpPHI MPOSABICHUS 3aKOHa OOJBIIMX 4YHCET B
NPUPOJHBIX U OOIIECTBEHHBIX SIBICHMAX; YMEHHE OIEpHpPOBATh
MOHATUAMM: COYETaHHUE, IEPECTAHOBKA, YHUCIO COYECTAHHUH, YHUCIIO
nepecTaHoBOK; 6MHOM Hpl0TOHA; yMeHHe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUS Ui PEeLICHMs 3a/ad; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOJTYYCHHBIN pPe3yJIbTaT

YMeHue omnepupoBaTh MNOHITUAMH: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YyIiIa, IUIOCKUHA Yrod,
JIBYTPaHHBINA yroJl, TPEXIPaHHBIA Yroj, CKPELIUBAIOLIUECS MpsMBbIE,
HapauieIbHOCTh U NEPIECHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEH, Yro
MEXy MPSMBIMH, YrOJl MEXIY NPSIMOU U IJIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JIO TNIOCKOCTH, PACCTOSIHUE MEXTY
OPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSMH;, YMEHHE HCIOJIb30BaTh
OpyU pelIeHUH 3a/a4 H3ydeHHbIe (DAKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 00bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTD
MaTeMaTHYeCKUe MOJENU C TOMOIIbI0 T€OMETPUYECKUX MOHSITHH U
BEJIMYMH, pelIiaTh CBsI3aHHbIC C HUMH MTPAKTUYECKHE 3a/1a4H

10

YMeHue onepupoBaTh HOHATHAMM: IO QUTYpPbI, 00BEM (QUTYpBHI,
MHOTOT'paHHMK, IPAaBUIIbHBIM MHOTOTpaHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapanjenenunes, npusMa, nupampaa, ¢urypa u IMOBEPXHOCTb
BpallleHMs], LINHAP, KOHYC, 1ap, cdepa, Miomaas chepsl, MiIomaib
MOBEPXHOCTU MUPAaMUbI, MPU3MBI, KOHYCa, LMIMHJIpA, 00BEM KyOa,
HOPSMOYTOJIBHOTO TMapajulesienunesaa, NupaMuasl, MPU3Mbl, HUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa IOBEPXHOCTH, CEUEHUS KOHYCAa U LIMIUHAPA,
NapajuleJIbHbIE OCH MM OCHOBAHUIO, CEYEHME I1apa, IJIOCKOCTH,
Kacatomasicsi cdepbl, HUIMHIPA, KOHYCAa, YMEHHE CTPOUTh CEUYCHHE




MHOTOT'paHHUKA, H300pakaTh MHOTOTPAaHHUKH, (PUTYPHI ¥ TOBEPXHOCTH
BpallleHUs, MX CEYEHUS, B TOM YHUCIE C IOMOIIBIO IEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSATh CBONCTBA T'E€OMETPUYECKUX (HTYD,
CaMOCTOATENBHO (HOPMYIMPOBATH OIPEACICHUSI H3Y4aeMbIX (GUTyp,
BBIJIBUT'aTh THUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX I'E€OMETPUYECKHUX
¢uryp, 0OOCHOBBIBATH WJIHM OIPOBEPraTh HX; YMEHHE MPOBOJIUTH
KI1accupuKauio (GUTyp 10 pa3IWYHBIM pPU3HAKaM, BBITOJHATH
HE0O0X0JMMbI€ JOTIOJIHUTENIbHbIE IOCTPOEHUS

11

YMeHue omnepupoBaTh IMOHSATHUSMHU: JBW)KCHHE B IIPOCTPAHCTBE,
napauIeIbHBIA MIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOAO0OMS, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHBIC U TOJOOHBIC (PUTYPBI, B TOM YHCIIE B IPHUPOJIE,
HCKYCCTBE, apXUTEKType; MCIIOIh30BaTh TCOMETPUUSCKUE OTHOIICHUS
MpPH PEIICHUM 33Ja49; HAXOJIUTh T'€OMETPUYCCKHE BEIMYUHBI (ITMHA,
yroj, TJomaas, 00bEM) MpU pPEUIEHWH 3a7ad U3 JPYrux yueOHBIX
MPEIMETOB U U3 PeaTbHON KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJIMYMHBI (JJTMHA, yroJ, TUIONIaab, 00BEM, IJIOMAIb MOBEPXHOCTH),
WCIIOJIb3YSl M3YYCHHBIE (DOPMYIIBI M METOJBI, B TOM YHCJIE: IDIOIIAIh
MTOBEPXHOCTH TTHPAMUJIBI, TIPU3MBI, KOHYCa, IWIHHAPA, TUTOIA b chephr;
00BEM Kyba, TIPSMOYTOIBHOTO MapaljieNienuIe/ia, MUPaMHIbl, TPU3MBI,
IWIMHPA, KOHYyCa, Iapa; YMEHHE HaXOJHWTh OTHOIICHHE OOBEMOB
M0TI00HBIX (UTYD
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YMeHue omnepupoBaTh MOHATHUAMHU:  MPSIMOYTOJIbHAs  CHUCTEMa
KOOpPJUHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YHUCIIO, Pa3oKEHUE BEKTOpPA IO
0a3ucy, CKalsipHOE MPOU3BEJIEHUE, BEKTOPHOE MPOU3BEICHHE, YTOJ
MEXAYy BEKTOpaMH; yMEHHE  HCIOJb30BaThb  BEKTOPHBIH U
KOOPJIMHATHBIA METOJ Ul pelIeHUs TeOMETPUYECKUX 3a/ay U 3ajad
JPYrux y4eOHbIX TPEeIMETOB
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YMmenue BpIOMpAaTh MNOAXOIAIIMM METOJX JJIs pELIeHUs 3a/]ayi;
NOHMMAaHHME 3HAYUMOCTH MATEMAaTHKU B HM3yYEHUU IMPUPOJHBIX U
OOILIECTBEHHBIX TMPOIECCOB M SBJCHHI; YMEHUE paclo3HaBaTh
NPOSBIICHUE 3aKOHOB MAaT€MAaTUKH B HCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHUHCKOM W MHUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kox
1 Yucna 1 BEIYUCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 Panmonanenapie uwcna. OOBIKHOBCHHBIE W JCCATUYHBIC JPOOM, IPOIICHTHI,
OECKOHEYHBIC MTEPHOMICCKHUE POOH
13 Apudmernueckuit KOpEHE HaTypaJibHOH cTeneHu. JlelcTBus ¢ apupMeTuyecKuMu
KOPHSIMHU HATYPAITbHOU CTETICHH
14 Crenenb ¢ mensiM TOKazaTesieM. CTENeHb C pPalMOHAIBHBIM TOKA3aTEeJIeM.
CBoiicTBa cTENEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTECHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTnaHbIe U HATYpaIbHBIC JOTapu(OMbI
JleificTButenbHble 4ucia. ApU(PMETHYECKHE OINepanuu C JeHCTBUTEITbHBIMU
1.7 guciamu. [IpuOmmkEHHBIC BEIYNCIICHHUS, TPaBUIIa OKPYTIICHUS, IIPUKHIKA U OI[EHKA
pe3ysibTaTa BEIYUCICHHM
1.8 [IpeoOpa3oBanHue BEIpOKEHUH
1.9 KommnekcHsie yncna
2 YpaBHEHMs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3zaTenbHbIC U JJOTapU(DMHUICCKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIC U JIOTapu(DMHUIECCKHE HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYTHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHeHHsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEeHHH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpadUKH
31 Oynkuus, cnocoObl 3aaanus ¢ynkuuu. ['padux dynkuuu. B3anmuo obpaTHbie
¢byukiun. Yeraple u Heu€THble GyHkuuu. [lepuonuyeckue QyHkumm
OO6nacTh ompeneneHUss W MHOXKECTBO 3HadeHwid G(yHkiuu. Hymu dyHKuuu.
39 [IpomexyTku 3HAKOMOCTOSHCTBA. [IpOoMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MakcuMymbl U MHUHUMYMBl (QyHKUIMUA. HamOomblliee M HavMeHbIee 3HAUYCHUE
(GYHKIIMH HAa TPOMEKYTKE
33 Crenennas (GyHKIHS C HATypalbHBIM W IEJbIM TOKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0# cTeneHn
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduku
3.5 [TokaszarenpHas u gorapudmuueckas QyHKIINH, KX CBOMCTBA U TpadUKU




Touku paspeiBa. AcumMnToThl TpadukoB QyHkiuid. CBoiicTBa  (pyHKIMIA,

3.6 HEINIPEPBIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. opmyiia CI0KHBIX POLIEHTOB
4 Havana maTemaTndeckoro aHanusa
4.1 [IpousBoanas ¢yHkuu. [Ipon3BoaHbIEe SIeMEHTAPHBIX HYHKIUH
[IpumeHeHne MPOM3BOAHOW K HCCIEIOBaHMIO (YHKIMHA HA MOHOTOHHOCTH M
4.2 IKCcTpeMyMbl. HaxoskieHue HanOOIbIIIero ¥ HAMMEHBIIEro 3HaUYeHUsT (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHOXecTBa 1 JIOTHKA
5.1 MHo0xecTBO, orepanuu HajJ MHOKecTBamMu. J{luarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTopuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaICHUS
7.5 KoopauHaTs! 1 BEKTOPHI




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET






