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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

B ocHoBe paspabotkm paboueii mporpammbl mo anredpe mms 10 - 11
KJIACCOB MCIOJIb30BaHA HOPMATHUBHO-IIpaBOBas 0asa, ompejensitonias cojaep:KaHme
1 OpraHM3alliIo CPEAHETO 00I1Iero 00pa3oBaHUs:

- @enepanbHblil 3akoH Poccuiickoin @eneparuu ot 29.12.2012 r. Ne273-
®3 «0O6 oOpazoBanuu B Poccuiickoii denepanun»; (C H3MEHECHUSAMH W
JOTIOJITHEHUSIMU, BCTynmUBIIUMHU B cuity ¢ 31.03.2015, ¢ 15.07.2016, 01.09.2016);

- [Ipuka3 MunucrepctBa oOpazoBanus u Hayku PD ot 30.08.2013 Ne 1015
«O0 ytBepxknenuu Ilopsigka opraHu3aiid ¥ OCYIIECTBICHUS 00pa30oBaTEIbHOM
JeSATEIbHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM ITPOrpaMmam

- 00pa3oBaTeNbHBIM MpOrpaMMaM HayajbHOTO OOIIEro, OCHOBHOTO
00111er0 U CpeTHEeTo 00111eT0 00pa30BaHUSD)

- Ilpukaz MunnpocBemenuss Poccum ot 31.05.2021 Ne 286 "OO
YTBEPKICHUH (EeAepaIbHOTO TOCYJAPCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAAapTa
HayaJbHOIro 0011ero oopazoBaHus"

- CIT 2.4.3648-20 «CaHuTapHO-3MUAEMHUOJIOTUYECKHE TpeOOBaHUS K
YCIIOBUSIM M OpraHu3anuu oOydeHHs B 00Ie00pa3oBaTENbHBIX YUPEIKICHUIX),
IIOCTAHOBJICHHE | JIABHOTO TOCYJapCTBEHHOIO CAHUTApPHOTO Bpada Poccuiickoi
®epneparuu oT 28.09.2020r. No28;

-Pacniopsixenue I[lpaBurennbctBa Poccuiickoit ®enepauun ot 09.04.2016 r.
Ne 637-p «OO6 yrtBepxknenun Konnenmuu mnpenojaBanus B Poccuiickoi
Oenepanuny;

-YcraB 'BOY «COII Nel8r. Manro6exy;

-OcHoBHasi o0pa3oBareyibHasi IporpaMMa CpeIHero OOIIero o0pa3oBaHUs
I'BOY «COII Nel8 r.Manro6ek», mpotokos Nel ot 31.08.2023r
- JlokansHbie akThl [ BOY «COIIL Nel18 r.Manrobeky;

HEJIM NT3YYEHUA YYEBHOI'O KYPCA

BaxHOCTh yueOHOro Kypca TE€OMETPHUM Ha YPOBHE CpEIHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpPEIMETHBIX H




MPEAMETHBIX PE3YIhTATOB OOYYEHHs] TE€OMETPUU B HAMPABICHUH JMYHOCTHOTO
pa3BUTUs OO0ydYaronmxcs, (QOPMHUPOBaHUS (PYHKIIMOHAIBHONH MAaTeMaTHYEeCKON
TPaMOTHOCTH, U3YYEHHUS APYTUX YUYEOHBIX AUCHMILTUH. PasButue y oOy4arommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abCTpaKkIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SBJICHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJAETUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUYalllMXCcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHHsA, TaK Kak OOECHeYMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOILUMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IETIOYKH JTOTHUECKUX YTBEPIKICHUN
B XOJI€ pCIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00NacTsIX AesITeNbHOCTH uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’)KAIOIIETO MHUPA, YCIOBHUE YCHENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBbHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIUHSAET pa3Hble BUABI y4EeOHOM U TPYIOBOM NEATEIHHOCTH,
SBIISIETCS OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amadya (GOpPMHUPOBAHUS y OOYYaAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUIHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
MOTOTOBKE K MPAKTUUECKOU JEATETHHOCTH 110 MHOTUM HAIIPaBJICHUSIM.

[lenp ocBOeHMs MporpaMMbl ydeOHOTO Kypca «l'eomeTpus» Ha 0a3z0BOM
ypoBHE 00yueHus — o00IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcst  4yepe3  OOeCrie4eHHe  BO3MOXKHOCTHM  TNPUOOpETEeHUs U
WCMOJIb30BaHUSA CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUM,
CHeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30BaHUsI
10 CTICIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCTIOIH30BAaHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha ©0a30BOM YpOBHE IpeJHAa3HAUYeHa JIsl
OOyYarOIMXCs CPEIHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYNUTEIBHBIX 3aTPyAHCHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazom, oOydarommuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHUYE€CKHE YMEHMS, CBS3aHHBIC
co crneuu@uKoid TeoMeTpUM UM HEOOXOAUMBbIE [JIsl >KU3HU B COBPEMEHHOM




obmectBe. Kpome 3TOro, oHu MMEIOT BO3MOXKHOCTh M3YyYUTh T€OMETPHUIO OoJjee
riyO0OKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHre Lelnu OCBOECHHS IPOrpaMMbl OOECIEUMBAETCS pPELICHUEM
COOTBETCTBYIOIIMX 3aj1ad. IIpuopureTHpIMM 3ajayaMu  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:

o (opMupoBaHHE TPEICTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYKaIOIIUM MUPOM;

e (opMHpOBaHME MPENCTABICHUS O MHOIOIPAHHMKAX M TejJaxX BpallleHUs
KaK O BaXHEHIIMX MAaTeMATHYECKUX MOJEISX, MMO3BOJSIOIINX ONKCHIBATH
Y U3y4aTh pa3HbI€ SABJICHUS OKPY>KAIOUIEro MUPA;

e (opMupoBaHue yMeHHs pacro3HaBaThb Ha YEpPTEkKax, MOJAEISIX U B
peaIbHOM MHMPE MHOTOI'PAHHMKH U TeJla BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEIICHUS 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATh OCHOBHBIMH TMOHSTHSIMH O
MHOTOIPAaHHHMKAX W TeJaX BPAILEHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJCHUE  aANTOPUTMAMM  pEUIEHUS  OCHOBHBIX  THIOB  33J]1ay;
dopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHbIC
pacCyXJIeHHs B XOJi€ PEIIEHUs CTEPEOMETPUYECKMX 3aJady W 3a7ad C
MPaKTUYECKUM COIEPKaHUEM;

e pa3BUTUE  UHTEIUICKTyaJlbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOyyarolmuxcs, IO3HABaTEIbHOM  AKTUBHOCTH, HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIILICHUS;

e (opmupoBaHue GyHKIIMOHATBHOMN TPaMOTHOCTH, peNeBaHTHOU
F€OMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B pEaJbHBIX >KU3HEHHBIX
CUTyallUsiX M MpPHU M3YyUYEHUU IPYIHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh KX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh FTEOMETPUUYECKHUE MOJIETU, TPUMEHSATH OCBOCHHBIM
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MNPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, MHTEPIIPETUPOBATh U OLIEHUBATH [TOJIyYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOEHHOCTHIO MPOTPaMMbl SIBJISIETCSl BKJIIOUEHHE B KYPC
CTEpEOMETPUM B Hayalle €ero Hu3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJAPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3yYEHUIO IPEIMETA.




[Ipenmnourenue oTAAETCA HAMISAHO-KOHCTPYKTUBHOMY METOY OOyUYEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce CTEPEOMETPUHM IPOBOAMUTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  OIEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHNU.

OcHoOBHBIE cozepkaTeabHble JIMHUU Kypca «I'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMbple U TUNIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JJOTHUECKUX YMEHUI
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOyueHusl Ha ypOBHE CpeHEro 00IIero 0opa3oBaHusl.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO TojaM OOy4YeHus,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENBLHO U MOCTYNATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOy4aroluxcs, pacuiupsis U
yrayOnsis €€, o0pasysi MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuyenue reomerpun orBoaurcs 2 yaca B Henemro B 10 kitacce u 2 yaca B
Hezemo B 11 kmacce, Bcero 3a JiBa roga ooydenust — 136 yueOHbIX yaca.




COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMmbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, IMPSAMBIE MapajuICbHBIE W TEPHCHAUKYJISPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIpP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; O0KOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJA; NPaBWIbHAA TPEYrojbHAs MUPAMUIA W TPABUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.




Brruucnenne d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, UaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lumuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Cedenus mwiMHApa (MapaUiebHO M TEPIEeHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHure BEeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema




KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y Bekropamu. CKalsipHOE MPOHU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.




INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO TMpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,




TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHX 33/1a4 MATEMAaTHICCKON HAIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMCHEHHE MaTEeMaTHUSCKUX 3HAHWM IS PEIIeHUsS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa;  NpuMeHeHue  J102UYecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;




npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemnieHus yuyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCHI, (UKCHPYIOUIUE MPOTHBOpPEYHUE, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
00BEKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPAa3BUTHUE IPOIIECCA, a TAKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

cqbopmupoeanuocmb COYUAIbBHbIX HABbLIKOB 06yt¢ai0u;uxc;z.

Oo0menue:




e BOCIPUHUMATH U (GOPMYIUPOBATH CYXKICHHS B COOTBETCTBUU C
YCIIOBUSIMU | TIEJIIMHA OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOO
TOYKY 3PCHHSI B YCTHBIX W MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
X0y peIIeHus 3a7a9i, KOMMEHTHPOBATh IMOTYYCHHBIN pPe3yibTarT;

e B X0JIe 00CYXXJEHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMs; COIMOCTaBISATh CBOU CYXKIEHUS C CYXKICHHUSIMH JIPYTHUX
YYaCTHUKOB JHANIorTa, OOHAPYXHBATh Pa3IM4YMe M CXOJCTBO IO3HIIUN; B
KOppEKTHOH popme PopMyTHpOBaTH pa3HOTIIACHS, CBOM BO3PAKCHUS;

e TMpPEACTABIATh  PE3yJbTAaThl  PEHICHUS  3aJladyd,  HKCIIEPUMEHTa,
UCCJENOBAHMS,  TIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHu4vecTBo:

e IOHMMAThb W  WCMOJB30BATh  MPEUMYIIECTBA  KOMAHJIHOH U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAaHU3AIUI0 COBMECTHOM
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;

e YYacTBOBATh B IPYMNIOBBIX (popmax paboThl (00CYXKIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom
Gdopmuposarue cCMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKO8 TUHHOCHIU.
Camoopranusanus:

e COCTAaBIIAATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENBLHON pedieKcuH Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

e TMPEABUACTb TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb IIpU PEIICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;




e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMS PE3YJIbTAaTOB ACATEIBLHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPaHHOTO YIJIa; TpaaycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOSHUS CEUECHUH, HCTIONIB3Ysl METOI CIIEIOB.

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

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3a7a4 HAa BBIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJCHUE TEOMETPUUYECKIX BEJIMYUH MO 00pa3iam miu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.




Bbrancnsate 00bEMBI U TUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIO0BUs IPUMEHEHUSA
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJIPHYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacrosokeHne chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

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

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.




N300pakath u3ydaembie (QUTYpsl OT PYKH W C NPUMEHEHHEM TIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTHE MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecK CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJECIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MPSMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosaunvecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM Ipakruyeckne  (MGpoBbIE)
Ne i/ KoHTpoJbHbIe
HporpamMmel Bceero padoThI o0pa3oBaTe/bHbIE
padoTshI
3auer pecypchl
1 Tena BpaieHus 17 1
2 OO0BEMBI TET 16 1
3 BekTopsl 1 KOOPAMHATEI B POCTPAHCTBE 6 1
4 Meroa KoOpAMHAT B IPOCTPAHCTRBE. 15 1
5 [ToBTOpEHME, 0606meHPUIe, 14 1
CUCTEMAaTH3aIWsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 4







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yUeHus!

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IPOCTpaHcTBO. [IpaBmita
1300pakeHNs Ha PUCYHKAX: H300paKeHHUs
TUIOCKOCTEH, MapajlIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

05.09.2023

IlonsTus: MEpCCCKAromMMrECs MI0OCKOCTH,
InepeceKarommecs npsamas U njiI0CKOCTb

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
InepeceKarommecs npsaMas U rniI0CKOCTb

3HAKOMCTBO C MHOTI'OTpaHHUKAMH,
I/I306pa)KGHI/IC MHOI'OT'PaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIUOHHBIX YEPTECIKAX

07.09.2023

12.09.2023

14.09.2023

HavaneHble cBeieHUs 0 KyOe 1 mupamu/e,
ux pa3BépTku U Mojaenu. CeueHus
MHOTI'OTPaHHUKOB

19.09.2023

HavanpHbie cBeieHNs 0 KyOe U mupamu/e,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU
CTCPCOMETPHU: AKCUOMBI CTCPCOMECTPUU U
CICACTBUSA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IOCTPOCHUU

21.09.2023

26.09.2023

28.09.2023




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CJICACTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOCHUH

9 CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U 03.10.2023
CIICICTBUS U3 HUX
[ToHsATHE 00 aKCHOMATHYECKOM ITOCTPOCHHUH
10 CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUU U 05.10.2023
CIICICTBUS U3 HUX
B3anMHOe pacnoioxKeHne NpsSMbIX B
11 MIPOCTPAHCTBE: MEepeceKaronuecs, 10.10.2023
napajuieNIbHbIe ¥ CKPEIIUBAIOIIHECS TPSIMBbIC
[TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B
12 MPOCTPAHCTBE: apaJUICIIbHBIC np;n\fLIe B 12.10.2023
MIPOCTPAHCTBE; NAPAIICILHOCTh TPEX
MPSIMBIX
[MTapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
13 npoctpanctie: [lapannenbHOCTh NpSIMOU U 17.10.2023
IJIOCKOCTH
14 VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU 19.10.2023
15 VYron Mexay npsMbIMU B IPOCTPAHCTBE 24.10.2023
16 VYron Mexay npsSMbIMU B IPOCTPAHCTBE 26.10.2023
17 [TapannenbHOCTh TIOCKOCTEH: 07.11.2023
napasiesbHble TUIOCKOCTH
18 CBoiicTBa mapayIeIbHBIX TIOCKOCTEH 09.11.2023
19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPHI HA 14.11.2023
IUIOCKOCTH: TETpadp, Ky0O, mapasiesnenumnes
20 ITocTpoenue ceueHmit 16.11.2023
21 [Toctpoenue ceuennii 21.11.2023




KonTponbras padota mo teme "lIpsmbie u

22 IJIOCKOCTH B TIpocTpaHcTBe. [lapamieasHoCcTh 23.11.2023
MPSAMBIX U IUIOCKOCTER"

93 IlepneHUKyYISAPHOCTD NPSMOM U INIOCKOCTH: 28.11.2023
NIEPIEHIUKYJISIPHBIE IIPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasuienbHbIe U 30.11.2023
MEPIEeHIUKYIIAPHBIE K IIJIOCKOCTH

o5 [Ipsimble napasuienbHbIC U 05.12.2023
MEPIEeHIUKYISIPHBIC K JIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U 07.12.2023
IJIOCKOCTH

97 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U 12.12.2023
IJIOCKOCTH

28 Teopema o0 npsAMON NepHIEHIUKYISIPHON 14.12.2023
IJIOCKOCTH

29 Teopema o npsAMON NEpIEHIUKYISIPHON 19.12.2023
IJI0CKOCTH

30 TeopeMa 0 npsAMON NepHEeH JUKYIISAPHON 21.12.2023
IJIOCKOCTH
[lepnieHIuKynsIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT 26.12.2023
MPSIMOM 710 IIIIOCKOCTH
[lepnieHIuKyNsIp M HAKIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT 28.12.2023
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKyYNAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT 09.01.2024

MPSIMOM A0 MIIOCKOCTH




[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT 11.01.2024
MPSIMOH 10 TIJIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM 16.01.2024
1 IJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TMHEHHBIA YToi 18.01.2024
JBYTPAHHOTO yTiia

37 JIByrpaHHbIN Yroj, TUHEHHBIN yroi 93.01.2024
JBYTPAHHOTO yTJia

38 [TeprieHTIUKYISIPHOCTD TJIOCKOCTEH: HpI:I3HaK 95.01.2024
MEPICHIUKYISIPHOCTH JBYX TUIOCKOCTEH

39 [leprnieH IUKYISIPHOCTD MIOCKOCTEH: l'IpI:I3HaK 30.01.2024
MEPIEeHIUKYISIPHOCTU JBYX TUIOCKOCTEH

40 [TeprieHIUKYISIPHOCTD TJIOCKOCTEH: HpI:I3HaK 01.02.2024
MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

41 Teopema o Tpéx nepneHAUKYISIPax 06.02.2024

42 TeopeMa o TpEX nepHeHANKYIApax 08.02.2024

43 Teopema o TpEX MepHeHAUKYISIPAx 13.02.2024
KonTponbHas paboTa mo Temam

44 Hepl‘IeHI[I/{Iiyj'If'{'pHOCTL MPSIMBIX U 15.02.2024
riockocTeil" u "YTIbl MeXIY TPSIMBIMU U
IUIOCKOCTSIMU"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC

45 AJIEMEHTHI MHOTOTPAaHHUKA, BLIHyKJ'I.I?Ie u 90.02.2024
HEBBIMYKITbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46 [Tpu3ma: N-yronbHas mpu3Ma; TpaHu | 99 02.2024

OCHOBAHUS MPU3MBI, ITPpAMasd U HAKJIIOHHAA




IIPpHU3MBI; OOKOBas U IOJIHAs ITOBCPXHOCTDH
IIPpU3MbI

47

48

49

50

[Tapamrenenunen, NpsAMOyTOJIbHbII
napajuleJIenuIe] 1 ero CBOMCTBa

IIupamuna: N-yrosibHas nupamMuaa, TpaHu v
OCHOBaHHUE MUPaMM/Ibl; OOKOBAs U MOJIHAs
[IOBEPXHOCTh IMUPAMU/IbI; IPABUIIbHAS U
yCeu€HHas upaMuia

[TpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUIILHOTO MHOTOTPaHHUKA; ITPaBUIIbHAS
IpU3Ma U IpaBHIIbHAS TUPAMU/IA;
NpaBUIIbHAS TPEYToJIbHASI TUpaMUIA U
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBneHne o NpaBUIBHBIX
MHOTOIpaHHHUKaX: OKTa3/p, TOJEKadIp U
UKOCadI.

27.02.2024

29.02.2024

05.03.2024

07.03.2024

51

52

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIILHO TOYKH, ITPSAMOM, INIOCKOCTH.
OneMEeHThl CUMMETPUH B IUpaMuax,
napajuieJenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

Brruncnenue 37€eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

12.03.2024

14.03.2024

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOU
MMOBEPXHOCTHU MPSIMOM TTPU3MBI, TUTIOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOI TIPU3MBI

19.03.2024

54

[Tnomans 60KOBOI MOBEPXHOCTH U

21.03.2024




MMOBEPXHOCTH MPABUILHON MTUPAMU/IBI,
TeopeMa o IIouaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM nmupamMuabl

KonrponsHas pabora o Teme

55 1 04.04.2024
"MHororpaHHuKu"
56 [Tonsitue 06 06bEMe 1 09.04.2024
S7 OO0BEM TUPAMUTBI 1 11.04.2024
58 O0BEM TUpaMuIBI 1 16.04.2024
59 OO0BEM TUPAMHUTBI 1 18.04.2024
60 O06BEM TUpaMuIBI 1 23.04.2024
61 OO6BEM TPU3MBI 1 25.04.2024
62 OO0BEM TTPU3MBI 1 30.04.2024
63 OO6BEM TPU3MBI 1 02.05.2024
64 KonTposbnas pa6"0Ta 1o Teme "OO0BEMBI 1 07.05.2024
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0600IIEHNE CHCTeMAaTHU3AIIHS
65 3HaHui. [locTpoeHune ceuenuil B 1 14.05.2024
MHOTOTPaHHHKE
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTU3 AN
3HaHUU. BeIuKciieHne pacCTOAHUMN: MEXIY
66 JBYMsI TOUKaMH, OT TOYKH J0 MPSMOH, OT 1 16.05.2024
TOYKHU J0 TIIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBasi KOHTpOJIbHASA paboTa 1 21.05.2024
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AITUS
68 3HaHUU. BeruncieHne yrioB: Mexay 1 93.05.2024

CKpCHIUMBAIOIIUMUCA ITPAMBIMU, MCKITY
pr[MOfI 1 JIIOCKOCTBIO, IBYTPAHHBIX YIJIOB,




YIJI0B MEXIY IUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

KoaunuecTBO 4acoB

Jdara nzyyeHus

Nenn/m  Tema ypoka Beero KonrTpoabubie IIpakTuueckue
padoThI padoThI Mo nnany Mo baxTy
MoBTOpeHue
(3u.)
1 MapannenbHOCTb NPAMbIX U NJAOCKOCTEMN 1 05.09.2023
2 MepneHANKYAAPHOCTb NPAMbBIX U 1
NNIOCKOCTEMN 07.09.2023
3 MHororpaHHuKM 1 12.09.2023
Fnasa VI
UnnauHgp, KoHyc 1 wap (16 4.)
$1 Unnmuap(3 u.)
4 MoHATHE unanHapa 1 14.09.2023
5, Mnouwaab NOBEPXHOCTU LUANHAPA 2 19.09.2023

21.09.2023




$1 KoHyc(4 u.)

7 NoHATHE KoHYCa. 26.09.2023
8, MNnowaab NOBEPXHOCTU KOHYCa.
9 28.09.2023
03.10.2023

10 YceueHHbI KOHYC. 05.10.2023

$1 Cdepa(7 u.)
12 B3anMmHoe pacnonorkeHue chepbl U

NIOCKOCTW. 12.10.2023
13 KacaTtenbHana naockocTb K chepe. Mnowaab

chepbl. 17.10.2023
14 B3anmHoe pacnonoxkeHue chepbl u

APAMOIA. 19.10.2023
15 Cdepa BNMCaHHaAA B ULUANHAPUYECKYIO U

KOHWYECKYIO MOBEPXHOCTb. 24.10.2023
16 CeyeHuAa UMAMHAPUYECKOM NOBEPXHOCTM.

26.10.2023




17

CeyeHunA KOHMYECKON NOBEPXHOCTH

07.11.2023
18 KoHTponbHas pabora Ne 1 «Llunmuap.
19 3auet Nel«LinnnHgp. Konyc.Lllap» 14.11.2023
Fnasa VII. O6bembl Ten (174.)
$1 O6bem NpAMOYronbHOro
napannenenunega(2 u.)
20 NoHATHE obbema. 16.11.2023
21 O6bem NPAMOYro/ibHOro
napannenenunega.
21.11.2023
$2 06bembl NPAMOI NPU3MbI U
umnauHgpa(3 u.)
22 O6bem npaAMon NpPUsMbl. 23.11.2023
23, O6bem uMAnHAapa
28.11.2023
24 30.11.2023

$3 O6bembl HaKNOHHOM npusmbil,
nupamuAabl U KoHyca(5 u.)




25 BbluncneHne o6bEMOB Ten € MOMOLLBIO
WHTEerpana. 05.12.2023
26 O6bem HaKNOHHOWM NPU3MBI. 07.12.2023
27 O6bem nMpamuabi. 12.12.2023
28, O6bem KoHyca.
14.12.2023
29 19.12.2023
$4 O6bem wapa u nnowaab cpepbl (5 u.)
30, O6bem wapa.
21.12.2023
31 26.12.2023
32 O6bembl LWAPOBOro CErmeHTa, LWapoBOro
CNOSA U LWAPOBOro CeKTopa. 28.12.2023
33, Mnowaab cepbl
09.01.2024
34 11.01.2024
35 KonTtpoabnas padora Ne 2 «O0beMbl 16.01.2024
e T
36 3auer Ne2 "Oo0bembl Tea" 18.01.2024

I'naBa |V. BekTopbl B IPOCTPAHCTBE
(6uacos)

$1 IMousitue BekTOpa B mpocrpancrse (1
4.)




37

MNoHATMe BeKTOpa. PaBeHCTBO BEKTOPOB

$2 CnoxeHune 1 BblUNTAHUE BEKTOPOB.
YMHOXeHue BeKTopa Ha uucno. (2 u.)

23.01.2024

38

39

CnoxkeHue un BbluMTaHne BeKTopoB. Cymma
HECKO/NIbKMX BEKTOPOB

YMHOKEHUE BEKTOPa Ha YUCJIIO

$3 KommuianapHbie BeKTOPBI (2 4.)

25.01.2024

30.01.2024

40

41

Komnnanapusie BekTopsl. [IpaBuiio
napajuiesienumnesa

Pasnosxenne BekTopa 1o TpeM
HEKOMILJIAHAPHBIM BEKTOPaM

01.02.2024

06.02.2024

42

3aver Ne3 «BekTOpbl B IPOCTPAHCTBE»

08.02.2024

43

Fnaea V. MeTop KoopAUHAT B
npocTpaHcTee. [iBUXKeHue.

(154.)

$1 KoopanHaThl TOUYKH U KOOPAMHATHI
BekTOopa(4 4.)

[IpssmoyronbHas cucreMa KOOpAMHAT B
MIPOCTPAHCTBE

13.02.2024

44

Koopaunats! BekTopa.
CBs13b MEXly KOOpJIMHATAMH BEKTOPOB U
KOOPAMHATAMH TOYEK

15.02.2024




45

[Ipocreiimue 3aa4u B KOOpIUHATAX

20.02.2024
46 VYpaBuenue cepbl 22 02.2024
$2 CkansapHoe npousBegeHne BeKTopos (6
u.)
47 Yron mexay BeKtopamu 27.02.2024
48 CKanapHoe npousseneHne BEKTOPOB. 29.02.2024
49, BblumncneHue yrinos mexagy npamMmbiMu m
05.03.3024
NAOCKOCTAMM
50 07.03.2024
51, YpaBHeHMe NNOCKOCTU
12.03.2024
52 14.03.2024
$3 ABu:xenue (3 u.)
53 LleHTpanbHaa, oceBana W 3epKasbHasA
CUMMETPUN 19.03.2024
54 MapannenbHblii nepeHoc 21.03.2024
55 MNpeobpasoBaHua Noaobua 04.04.2024
56 KonTtpoabsnas pa6ora Ne 3 «Metog
09.04.2024

KOOpPAUHAT B NPOCTPAHCTBE)




57 3auver Ne 3 «MeTopg KOOpAUHaAT B

npocTpaHcTBe» 11.04.2024

3aknounTeNbHOE NOBTOPEHME NpPU

NoAroToBKe U UTOroBOM aTTecTauum no

reomeTpum (11 u.)
58 [ToBTOpeHue TemMbl: « AKCMOMBI 16.04.2024

CTEPEOMETPUN»
59, [ToBropenue temsl: «IlapamiensHOCTh

MPSAMBIX H ITIOCKOCTE» 18.04.2024
60 23.04.2024
61, [ToBTOpEHME TEMBI:

«[leprieHAMKYISIPHOCTD MPSMBIX H 25.04.2024
62 TJIOCKOCTEH» 30.04.2024
63, IToBTOpenue Temsl: «MHOTOIrpaHHUKN

07.05.2024

64 10.05.2024
65, [ToBropenue temsl: «{unmuap.Konyc

[Tap» 14.05.2024
66 16.05.2024
67, [ToBTOpenue TeMbr: «OOBEMBI TE»

21.05.2024

68 23.05.2024







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

yueOHuk reomerpun 10-11 knacc .aBtopel A.C.ATtanacsn,B.d.byty3oB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET







