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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpusi» 6a30BOro ypoBHS IJsl 00y4aromuxcs
10 —11 xmaccoB paspaboraHa Ha ocHOBe DenepanibHOrO roCyAapCTBEHHOTO 00pPa30BaTEILHOTO
CTaHjaapTa cpeaHero oouiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM,
IPEIbABISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa30BaHUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOLIEKYIBbTYPHOT0, TUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHS IUYHOCTH 00YYarOIINXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BakHOCTh y4eOHOro Kypca T€OMETPHH Ha YpPOBHE CpEIHEro oomero o0pa3oBaHUS
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TCOMETPHH B HANPABJICHUHU JIMYHOCTHOTO PAa3BUTHS OOy4aromuxcs, (OPMHUPOBAHUS
(GYHKIIMOHAIBHON MaTeMaTH4YeCKONH TPAMOTHOCTH, HW3YUYCHHs IPYTUX YYeOHBIX IMCIUIUIMH.
PazButne y oOydaromiuxcsi NMPaBHIBHBIX IPEICTABICHUH O CYIIHOCTH W MPOUCXOXKICHUU
TEOMETPHYECKUX a0CTPAKIIUKA, COOTHOIICHUU PEAIbHOTO W HCAIBHOTO, XapaKTepe OTPaKeHUs
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIIECCOB PEAIbHOTO MUPA, MECTE FEOMETPUH B CHCTEME
HAyK M pOJM MATEeMaTHYECKOTO MOJCIUPOBAaHMS B HAyYHOM I[IO3HAHUHW W B IPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAyYHOIO MHPOBO33PCHHS YYAIIMXCS, a TaKKe KavyecTB
MBIIUICHHS], HEOOXOIUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTCsl OJHMM K3 0a30BBIX IPEAMETOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TaK Kak 00ECIeYrBaeT BO3MOXKHOCTh M3YYCHHUS KaK JWCIHMIUIUH €CTECTBEHHO-
HAYYHOI HaNpaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MpbllUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYarolIMMHUCS HOHSITHUHHBIX
OCHOB T'EOMETPUU M TOCTPOCHUM IICTIOYKU JIOTUYECKUX YTBEPXKICHUH B XOJIe pEIICHUS
TCOMETPHUYECKUX 3aj]ad, YMCHHE BBIIBUTaTh W OMPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO
UCTIONIB3YIOTCSl TIPU PEIICHUHM 3aJad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uku.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO pOJb BO BCEX
00yacTsIX JesATeNbHOCTH dYelloBeka. OpHeHTaIusi YeloBeKa BO BPEMEHH W TPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro COIMAIbHOTO OBbITHS, (hOopMa OTpa)KCHHsS OKPYKAIOIIEro MHUpa,
YCIIOBHE  YCIEIIHOTO TO3HAHUS W  aKTHBHOTO  MPEOOpa3OBaHUS  JCHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSICT pa3Hble BUIbI YICOHON U TPYJOBOM
NCSITEbHOCTH, SBJSCTCS OJHUM M3 MPO(ECCHOHAIBHO BaKHBIX KA4eCTB, MO3TOMY aKTyajabHa
3aa4a (OPMHUPOBAHUsS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHUSI KaK Pa3HOBUIHOCTU
00pa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJTOTOBKE K MPAKTHYCCKON
JESITeILHOCTH 110 MHOTHUM HAIPABJICHUSIM.

Llens ocBOEHUS TTporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YPOBHE OOyUECHHSI
— o0mieoOpazoBarenbHOE U OOIIEKYIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS dYepe3 oOecredeHue
BO3MOYKHOCTH MPHOOPETEHUSI M UCIIOIb30BAHUS CHCTEMATHUYECKUX T'€OMETPHUECKUX 3HAHUH U
NCHCTBUH, CICIU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICITHOTO TIPOIOJIKCHUsT 00pa30BaHUs 110
CHENHATBHOCTSM, HE CBA3aHHBIM C MMPHKJIAIHBIM HCIIOJIb30BAHHEM T€OMETPHH.

[lporpamMa mo reoMeTpuuM Ha 0a30BOM YPOBHE NpEAHA3HAYCHA YIS OOYYAIOIIMXCS
CpeIHeH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJAHEHHH Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH
o0mIre MaTeMaTHYecKue YMEHUs, CBSI3aHHBIC CO CIEeNU(DUKON TCOMETPHH W HEOOXOIUMBIC JIIs
JKU3HU B COBPEMEHHOM o011iecTBe. Kpome 3TOro, OHM UMEIOT BO3MOXHOCTh U3YYUTh TEOMETPHIO
Oosee TIIyO0OKO, €CITM B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOAMMOCTh B T€OMETPUYCCKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTuxkeHue e OCBOCHUS MPOrpaMMbl 00eCreunBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3aauaMi OCBOeHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISFOTCSA:

e (QopmupoBaHUE TNPEJCTABIECHUS O TIEOMETPHUM KaK YacTU MHPOBOH KYJIbTYpbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABICHUS O MHOTOTPaHHMKAX M TeJaX BpallleHUs Kak o
BXHEHIIINX MAaTEMaTHYECKUX MOJIENSIX, MTO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbBIE
SBJICHUSI OKPY>KAIOILIET0 MUPA;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA 4YEPTEkKaX, MOJCNIAX U B PEalbHOM MUDE
MHOTOTPaHHUKH ¥ TeJla BPAICHHUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
MIPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHUSI ONEPUPOBATH OCHOBHBIMU MOHITUSIMH O MHOTOIPAaHHUKAX U
TeJax BpAIEHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a1ad; (hOPMHUPOBAHHE YMCHHUS
OPOBOAWTH  HECJIOXHBIE JOKa3aTellbHbIE  pAacCyXACHHUS B  XOJ€  pEeLICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C TPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEIIFHON aKTUBHOCTH, UCCIICAOBATEILCKUX YMEHUH, KPUTUIHOCTH MBITIUICHUS;

e (QopmupoBanue (QYHKIMOHAILHON TPAaMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMCHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUYECKUX MTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pPCATBHBIX JKU3HCHHBIX CHUTYallHUSX W MPH H3YUYECHUU IPYTUX Y4EOHBIX TPEIMETOB,
MPOSIBIICHUS] 3aBHUCHUMOCTEHl U 3aKOHOMEpPHOCTEH, (QopMynHpoBaTh HX Ha S3bIKE
TEOMETPHH U  CO3J]aBaTh TI'COMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPUUECKUN ammapar JJig pelleHdss MPaKTHKO-OPHUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YIIbTATHI.

OTnuuuTeNbHON 0COOCHHOCTHIO MPOTPAMMBI SBISIETCS] BKIIOUEHHE B KypC CTEPEOMETPUU
B Havaje ero MW3y4YeHWs 3ajad, peliacMblX HAa YPOBHE WHTYUTHBHOTO TIIO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIIUICHUS, CTHUMYJIHPYET TPOTEKAHWE WHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIEMYy U3yUSHHIO TPEIMETA.

[Tpenmourenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTUYECKOM
NESTSIIbHOCTH. Pa3BUTHE MPOCTPAHCTBCHHBIX IMPEJACTABICHUN Yy YydYaluxcs B Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET pEIlleHus 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/1ad Ha OINEpUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3za MPOBOJUTCS C
OTIOPOY Ha HATTSAHOCTh, & ONEPUPOBaHKE 00Pa30M — B YCIOBHUSX OTBJICUEHHUSI OT HATJISITHOCTH,
MBICIICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COCPIKaHUSI.

OcHoBHBIE conepxaTenbHble JuHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHUKN», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tenma BpameHus», «Bekropsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pactpeeseTcsi He TOIbKO
MO COJEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM OOy4YeHHsT Ha YpPOBHE CpEIHErOo OOIIero
o0Opa3oBaHusl.

Cognepxannie oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpaMMmBbl, pactpeieIEHHBIM 0 ToAaM 00ydeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJAJIEHWE TEOMETPHUECKHMMH TMOHATUSMH M  HAaBBIKAMH  OCYIIECTBISUIOCH
MIOCJIEIOBATEIFHO W TIOCTYMATENBHO, C COOJIIOJICHHEM TPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY reéOMETPUUECKHIX MPEACTABICHUI 00yJaromnxcs,
pactupsis ¥ yrayOssis e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenmo B 11
KJIacce, BCEro 3a JBa roaa ooydenwus - 102 yaeOHBIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOECHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrnosioeHue NpsIMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
CKpelmuBawpIuecss npsaMmsle. llapamnenbHOCTh MNPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MNapaIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMH; YroJl MEXIYy HIpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNIbHBIX TiockocTel. [IpocTeiime mpocTpaHncTBEHHbIE PUTYpPBI HA IJIOCKOCTHU: TETPAdIP,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYCHUH.

[lepneHaUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJISpHbIE MpsIMbIE B
MPOCTPAHCTBE, NPSIMBbIE MapajUiebHbIE M TEPHEHIUKYISIPHBIE K IIJIOCKOCTH, MPHU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKIY NPAMOM M IUIOCKOCTBHIO; JIBYTPaHHBIA YToJI,
JUHENUHBIN Yroj JBYrpaHHOro yria. llepneHaukynsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK NMEPIEHIUKYIIPHOCTU ABYX IUI0cKocTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHOTOrpaHHUKH

[lonsiTMe MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrospHas npusma; rpaHu
Y OCHOBAHUS NPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsMOYTONbHBIN Mapauienenunen U ero cpoiictsa. Ilupamuaa: n-yronapHas
nupamMuJa, TpPaHU M OCHOBAaHHE NHUpaMHUIbl; OOKOBas W TMOJHAs TOBEPXHOCTb MHUPaMUJIBI;
npaBUjbHAasE W YyCEUEHHas MUpaMuja. OJIEMEHThl MNpuU3Mbl W nOupamuiabl. I[IpaBuiibHbBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUILHOTO MHOTOTPAHHHUKA; MpaBWJIbHAS MPU3Ma W TpaBUIIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEYToibHAsl MUPaMHIa U IPABHIBHBIN TeTpasrap; kyO. [IpencraBnenue
0 TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W wuKocadap. CeueHus MNpU3MBI U
MUpaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuaax, napauienenuneaax, NpaBuibHbIX MHOITOTPAHHUKAX.

Borunicnenue 3neMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60koBoit
MOBEPXHOCTU U TOJHOM MOBEPXHOCTHU MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOUM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUJILHON MHUpaMUABI, TeopeMa O Tuiomaau yceu€HHou mupamuiabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpameHus

[Munuaapuyeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKOH TMOBEPXHOCTH, OCh
MATUHAPUYECKOU ToBepXHOCTH. L{mmmHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTh, 00pa3yromias 1
OCb; IIOMIaAh OOKOBOI U TIOTHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yroliMe KOHUYECKOW MOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHWME W BepIIMHA, OOpa3yromias M OCh; IUIONIAb



OOKOBOM W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yrollne M BHICOTA, OCHOBAHHS W
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuUaMeTp; IUIOH[alb MOBEpXHOCTU cdepbl. B3ammuoe
pacrionioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; riomanb chepsl.

N3o06paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUs.

[Tonsitne 00 o0béMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiienenuneaa u cieactBus u3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuennss uunuHApa (MapauielbHO M NEPHeHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapaenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 111apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu u B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxkeHue BekTopa Mo TPEM HEKOMIUIAaHAPHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. [lpocreiimue
3a7a4d B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalgpHOE HPOM3BEIECHUE BEKTOPOB.
Brruncnenue yrioB Mexay HpsIMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TEOMETPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pE3yNbTAaThl OCBOCHHS MpPOTrpamMMbl yuyeOHOro mpenMera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW MO3UIMM OOY4YaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSI PA3MUYHBIX CTPYKTYp, SBICHHMH, NpPOIEAYyp TIpa)kIaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCIHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOSILEMY POCCUUMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0 Hapoaa; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOr0 MOBEICHMUS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOMYHUBOTO OYAYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TNPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AaKTUBHOCTh); (PM3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTHBHO-03/JOPOBUTEIILHON
JIEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIOOUS; MHTEPECOM K DPA3IUYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOp Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
caM000pa3oBaHUI0 Ha MPOTSHKEHWHM BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HaITPaBIEHHOCTH.

JKOJI0rH4YecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW CpeAbl, OCO3HAHUEM
r7100aNbHOTO  XapakTepa OKOJOTMYECKHMX IpoOJieM; OpHEeHTaluel Ha  NpUMEHEHHUe
MaTeMaTHUYeCKUX 3HAHUU JUIsl pelIeHHs 3ajad B 00JacTU OKpY’Kalolleill cpebl, MIaHUpOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPY)KAIOIIEN CPEJIBI.

LleHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHOM MPAaKTUKH, TOHMMAaHUEM MaTeMaTU4YeCKON HayKu Kak cepbl
4eJI0BEUYECKON JEATENBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaTEMATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBJIATH TIPOCKTHYHO MW HCCICAOBATCIBCKYIO JOCATCIBHOCTDH
HHIUBHUIYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI yaeOHOTO TipeameTa «MaTemMaThka
XapaKTEpU3YIOTCS  OBJAJICHUEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUsMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU — OCUCMEUAMU,  YHUBEPCANbHOIMU — De2yIAmUGHbIMU
OelicmeusmMu.

1) Vuusepcanvnvle noznasamensmsle oeticmeus, obecnevusaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YHaArOWUXCcsi (0CBOEHUEe MemO008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBuA:

® BBUIBJISATh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUI, OTHOLICHUH MEXIYy MOHATUAMH; (HOPMYyITHUpPOBATH OIpPEIECIICHUS MOHITUH;
YCTaHABIIMBATh CYIICCTBCHHBIN NMPU3HAK KIACCH(PUKAIIUU, OCHOBAHUS JIJIsI 0000IIeHNUS
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

® BOCIPUHHMATH, (OPMYITUPOBATh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAHUTEIBHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIISATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIOJNECHUSIX W YTBEPXKACHUSX; IpeIyiaraTb KPUTCPUHU JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

® JleNaTh BHIBOJIBI C HMCIIOIH30BAaHUEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITFOYCHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIHHO JJOKA3aTEIbCTBA MATCMAaTHUYCCKUX YTBEPHKIACHUH (TIpsIMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BBIOMpaTh CHoco0 pemieHuss y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBaTesbcKue AeiicTBU:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATEIIbCKUH  MHCTPYMEHT  IO3HAHWS,
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPoOiIeMy, yCTaHABIUBATh
UCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHyecKoro oOBeKTa, SBIEHHS, IpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SIBIICHUSMU, TIPOIICCCAMU;

® CaMOCTOATENHHO (OpMyTUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBEAEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® [POTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, @ TAKKE BBIABUTATD MTPEIITOIOKCHHIS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undopmaumeii:

® BBIIBIATH ACPUIUTHI MHGOPMAIINHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOIMPOC H
JUTSL pEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATH3UPOBATh W HWHTEPIPETUPOBATH WH(POPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPE/ICTaBJICHHUS,



2)

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B  pasiM4HbIX (opmax,
WLTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMynHukamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmy

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
Oomenmne:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOlIeHHs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh
MOJIyYEHHBIN pe3yibTarT;

B X0J1e 00CYX/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEeMbI, IPOOIEMBI,
pemaeMoil  3ahaud, BbICKa3blBaTb MJEH, HALCJICHHbIE HAa IIOUCK pPELICHUs;
CONOCTABIIATH CBOM CYXJIEHHS C CYXICHHSIMU JPYIMX YYaCTHUKOB JHAJIOra,
0OHapY>KUBATh Pa3IMUMe U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Popme pOopMyInpoBaTh
pa3HOIJIACHS], CBOU BO3PAKEHNUS,

MIPEACTABIISATh PE3YJbTAThl PEIICHUS 3aa4M, SKCIIEPUMEHTA, UCCIIEIOBAHUSI, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (OpMaT BBICTYIUIEHUS C Y4€TOM 3aJad IpEe3eHTAlUu U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

[NOHMMATh U MCIOJb30BaTh INPEUMYILECTBA KOMAaHIHOW M MHAWBHUIYaJIbHOM pabOThHI
OpU pelIeHUH Y4YeOHbIX 3ajJady; IPUHUMATh IeJb COBMECTHOM JEATEebHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pabOThI, pacHpeneisTb BHIBI padoT,
JIOTOBAapUBAThCS, OOCYXKJaThb IPOLECC M pe3ylbTaT paboThl; 0000IIaTh MHEHUs
HECKOJILKHX JTFOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykaeHHUs,, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIC); BBINOJHATH CBOIO YacTb pabOThl W KOOPAWHUPOBATH CBOU
JENCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJa B 001U
HOPOAYKT 10 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCilo8blx
YCmMAaHOB0K U JHCUSHEHHbIX HABLIKOB JIUYHOCNU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1auk, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BApUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU TI03HABATENbHOM peQIeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX
JEeMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPeUIeHHs MaTeMaTHYecKOi
3a]a4uu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUN 3a/ladl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIM U YCJIOBUSAM, OOBSACHATH INPHUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JEATEIbHOCTHU, HAaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



OnepupoBaTh MOHATUSAMH: TOUKA, TPSMAasi, MIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPU PEIICHUH I€OMETPUYECKHUX
3azad.

OnepupoBaTb NOHATHUSAMHU: NAPAUIETBHOCTh M HEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYTPAaHHBIM Yroj, TpaHUd [ABYIPAaHHOTO yriia, pedpo
JIBYTPAHHOIO yTJja; TUHEHHBIA yroJl ABYTPaHHOTO YIJIa; TpajycHas Mepa IByIrpaHHOTrO yria.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BBIYKJIBIA M HEBBITYKJIBIH MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOTPaHHUK.

Pacnio3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAINU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUIbHBIE MHOTOTPAHHUKH, MpPSIMbIE H
HAKJIOHHBIE IPU3MBI, TTAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIUIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/I CIIEI0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJHATH (BBIHOCHBIE) ILIOCKHE
YEpTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WiH
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl NpPU PEHICHWH CTaHAapTHBIX
MaTeMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXKIY IBYMS TOYKAMH, OT TOYKH N0
IPSMO#A, OT TOYKH JI0 TUIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIMMUCS TPSMBIMH.

Pemarp 3amaun Ha HaXOXACHHE TEOMETPUYECKUX BEIMYMH 1O oOpasuaM WId
QITOPUTMaM, TPHUMEHSS HM3BECTHBIC AHAIMTHYECKHE METOJbl TPU PEHICHWH CTaHAapTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
NPSIMOM 1 TTIOCKOCTBIO, MEXK]Ty TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI 1 TUIOIIAAM TOBEPXHOCTEH MHOIOIpaHHHMKOB (MpU3Ma, MUpaMuia) ¢
npuMeHeHHeM (QOpMyJ; BBIYHCIATH COOTHOIIEHHUS MEXIy TUIOMAASIMUA TTIOBEPXHOCTEH,
00BEMaMu MOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUH; HEHTP, OChb U TNIOCKOCTh CUMMETPHUH (PUTYDBI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
IpPENoNaralolliuX HECKOJIBKO IIaroB peIleHUs, €Clau YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHATH TpoOCTEHIIME MPOrpaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]1ay.

[IpuBoANTE NpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B TPUPOAE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHATh TOJyYEeHHBIE 3HAHUS HA IMPAaKTHKE: aHAJIM3UPOBATh pealibHble CUTYallUH M
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
chopMyIHpPOBaHHONW MPOOIEMBl, MOAEIHPOBATH pPEATbHbIE CUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHHMEM T'€OMETPUYECKUX TMOHATUH U TEOpeM,
anmapara anreOpbl; penath IpakTHYeCKUe 3a7aui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMYMH.

11 KUIIACC



Onepuposats MOHATHSAMH: LWIAHPAYECKAs MIOBEPXHOCTB, oOpasyromue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi HOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
HIOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJIyYEHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiIokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbruucnate 00bEMBI U IUIOLIAANM TOBEPXHOCTEH TN BpallleHUsl, FEOMETPUYECKUX Tell C
npUMEHEHUEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOIOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BIHCaHHAs B MHOTOTPAHHUK HJTM TEJIO BpPaIICHUS.

BbIuuciaTe COOTHOLIEHUS MEXIY IUIOMAASMU IOBEPXHOCTEH M 00bEMamMM MOJOOHBIX
TeJ.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB NPOCTHIX 0OBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

W3BnekaTb, UHTEPIPETUPOBATh U MPEOOPa30BbIBATE MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMEeTpUYECKUX (PUrypax, mpencTaBIeHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINOIHATE AEUCTBUSA CI0KEHHSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB M YMHOXKEHHUS BEKTOpa
Ha YUCII0, OOBSICHAThH, KAKUMH CBOMCTBaMHU OHHU 00J1a1a10T.

[IpuMeHATh paBUIIO NapasuIeICINIIEA.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIAY BEKTOPAMH, CKaJSIPHOE
IIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIabIBATh BEKTOP IO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui pELIeHHs CTEPeOMETPUYECKUX  3ajad,
MIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IPUMEHEHHs 33JlaHbl B SIBHOU
dopme.

Pemate mpocreiimye reOMETpUYECKHE 3a/1a4d Ha IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO
METOA.

Pemate 3amaun Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIIEHMM M HAaxOKJEHUE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aJIrOpUTMaMm, IMPUMEHssI U3BECTHBIE METOABI IpU
PELIEHNH CTaHAAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHATh mpocCTEeHIIne MPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTe mpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HU,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC CUTyalUUd U
INPUMEHATh  W3Y4YEHHBIE IIOHATHA B  IIpOLECCE TOMCKAa  PEIIEHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NTOCTPOEHHBIE MOJEIN C HCIOJIb30BAHMEM TI'€OMETPUUYECKHX IOHATHH U TEOpEM,
anmapara anreOpbl; perarh NPakKTUYeCKUe 3aJjauu, CBSI3aHHbIe C HAXOXKJICHUEM T'eOMETPHUECKUX
BEJINYMH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/n NMPOrpamMmbl Bcero OHT%O‘]"’HHe paKT 6nqec1me o0pa3oBaTte/ibHbIE
padoThbI padoThbI pecypeb
bubnunoreka LIOK
1 Baeneune B crepeomerpuro 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[MapaienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [TeprieHAMKYASAPHOCTD NPAMBIX U 12 bubmmoreka [JOK
IUIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 VYIubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 hitps:/m.edso0.ru/1c209e37
bubnuoreka [{OK
> Mrororpanmui 1 ! https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
6 OOBEMEI MHOTOTpaHHHKOR 9 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmmorexa [OK
p ' P T https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
. HaumMeHoBaHUe pa3iejioB H TeM (nmudpossbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BpA30BATEIBHBIE
padoThI padoThI pecype
bu6mmoreka [IOK
1 Tena spamenus 12 https:/m.edso0.ru/1c209e37
" bubnuotexa [JOK
2 ObmEmbi Ten S 1 https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 hitps://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

10 KITIACC
Ne KoJsnyecTBO 4yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
- Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero Kourpoubnbie IIpakTHyeckue wysenus p
padoThI padoThI pecypcbl
OCHOBHBIE TIOHATHSI CTEPEOMETPHU:
TOYKA, IpsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna
I/II3)06TI;>KGHI/I$I Ha pI/IC Kax: 1 bubmorexa [OK
P pHcyHiax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIMHbBI OTPE3Ka
ITonsTus: nepecekaromumecs
p o bubmuoreka [{OK
TIOCKOCTH, TICpeCeratomuect 1 https://m.edsoo.ru/2d8a9c99
psiMasl U IJIOCKOCTh — '
ITonsTus: nepecekaromumecs
p HI bubnuoreka [{OK
TIOCKOCTH, TICPECCRATOMIHMCCA 1 https://m.edsoo.ru/db685e73
psiMasl U IJI0CKOCTh — '
3HaKOMCTBO C MHOTOI'paHHHKaMHU,
M300pakeHHEe MHOTOTPAHHUKOB Ha 1 bubmuoreka [IOK
pHCYHKaX, Ha TIPOESKIIMOHHBIX https://m.edsoo.ru/a63959d
yepTexkax
Hauanpubie cBeienus o kyoe u
Aty M 1 bubnuotexa [JOK
[TMPAMIC, HX PA3BEPTIH 1 MOACITH. https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB — :
HauanpHabie cBeneHus o kyoe u
AcHy Y bubmuorexa [{OK
nMpamMue, X pa3BEPTKU U MOJEIH. 1 hitps://m.eds00.ru/3d8ffd32
CedeHuss MHOTOIPaHHUKOB — '
[TonsiTne 06 aKCHOMATHYECKOM
MIOCTPOEHUHU CTEPEOMETPHHU: 1 bubnmnorexa [JOK

AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/0cc5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:

bu6nmoreka [IOK

napaajaCIbHbIC IIJIOCKOCTU

8 AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/239c8cb4
CJICZICTBUS U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM
9 MIOCTPOEHUHU CTEPEOMETPHHU: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/65c¢6b106
CJIEJICTBUS U3 HUX
[Tonarne 06 akCHOMAaTHYECKOM
10 HOCTPOCHUU CTEPEOMETPHUU: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJICZICTBUS U3 HUX
B3aumMHoe pacroniokeHue npsMbIxX
11 B IIPOCTPAHCTBE: MEPECEKAIOINECs, Bbu6mmoteka [JOK
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edso0.ru/1a2520f6
psIMbIe
[TapamienbHOCTE NPSAMBIX U
| e s B LOK
https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; NapaJIeIbHOCTD
TPEX MPAMBIX
[TapannensHOCTh NPSAMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE:! bubmmnoreka HOK
[MapamiensHOCTD MIPSIMOH U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYrael ¢ coHanpaBIE€HHBIMU bubnuotexa [JOK
CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubmmorexa [JOK
POCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuotexa [JOK
IPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bubmuoteka [IOK

https://m.edsoo.ru/2e18f255
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https://m.edsoo.ru/258fc245
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CaolicTBa napamieabHbIX

bubnunoreka LIOK

18 IJIOCKOCTEN https://m.edso0.ru/e504d656
o | Docmdme merpencmamee Busorea 1101
: ’ https://m.edsoo.ru/4a28dc02
KyO, Imapasuiesenurie
20 [Toctpoenue ceuenunit bubmmorexa LIOK
https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceueHuit bubmmorexa HOK
https://m.edsoo.ru/ec26fe5d
KoHntpoinbnas padora Nel o teme
29 "TIpsiMbIE U TITIOCKOCTH B Bu6moreka [JOK
npocrpancTse. [lapamieapbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IIIOCKOCTEMN"
AHaIM3 KOHTPOJIBHOW paboThI
23 [lepnenukynsipHOCTb NPSMON U Bbu6mmoteka [JOK
IUTOCKOCTH: TEPIICHIUKYIISIPHBIC https://m.edsoo.ru/b19f6a5d
IpsSIMbIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmmnoreka HOK
NEepPIEeHAUKYISIPHBIE K MTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapasienbHbie U bubmuoreka [IOK
HEePICHAUKYIISIPHBIC K MJIOCKOCTH https://m.edsoo0.ru/ba545966
26 [Ipu3Hak nepneHauKyIsIpHOCTH bubmmnoreka HOK
IpSIMOH | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyJIsSpHOCTH bubmuoreka [IOK
NPSIMOM | TUTIOCKOCTH https://m.edso0.ru/79165d15
o8 TeopeMa o npsmoit bubmuoreka [IOK
HEePICHIMKYISIPHON TNIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISPHON MII0CKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npssmoit bubmuoteka [IOK
HEePICHIUKYIISIPHON TNIOCKOCTH https://m.edsoo.ru/7d18834b
31 [TepnenuKysip U HAKJIOHHBIE! bubnuoteka [JOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
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PACCTOAHUEC OT TOYKHU 0
IIJIOCKOCTH, PACCTOAHUE OT HpﬂMOﬁ
J0 IIITOCKOCTH

https://m.edso0.ru/33c477d3

[IepnieHauKymIsp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10

bu6nmmoreka [IOK

32 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOMA https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
IlepieHIUKYIIAp U HAKIIOHHBIE:
33 paccTosiHuE OT TOYKH 10 bubmmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOI https://m.edsoo.ru/a5b7b8e3
J10 TUIOCKOCTH
[lepneHuKynsip ¥ HAKJIOHHBIE:
34 paccTosiHue OT TOYKHU 10 bubnuoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOiA https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTHU
35 VYIubl B IPOCTPAHCTBE: YIOJl MEXAY bubnuoreka [IOK
IPSIMOH | TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi bubmuoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yros bubmmnoreka HOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
w | Remmemmm e mocoer Bumorera 0K
. https://m.edsoo.ru/ec3e2da3
JIBYX IUIOCKOCTEN
w | Ao mocoe: Bumorra 0K
4 https://m.edsoo.ru/ed9e2a8e
JIBYX IUIOCKOCTEN
p | R mocoe: Bumorra 0K
4 https://m.edsoo.ru/ba75dc57
JIBYX IUIOCKOCTEN
41 Teopema o TpE€X nepneHaUKYIApax bubmmorexa HOK

https://m.edsoo.ru/e4972cdc



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc

bubnunoreka LIOK

42 Teopena 0 TpEX nepeH Ky Ipax https://m.edsoo.ru/52188a7d
43 Teopema o TpEx MepHEHANKYIIAPAX bubmorexa LIOK
https://m.edso0.ru/9f246736
Kontponsnast padora Ne2 o remam

44 "[leprieHAUKYIAPHOCTD MPSIMBIX U bubmuorexa [IOK
wiockocteit" u "YTIibl MeX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"

AHaM3 KOHTPOJIBHOW paboThI
[ToHsiTHE MHOTOTPAaHHUKA,

45 OCHOBHBIE JIEMEHTHI bubnnorexa [JOK
MHOTOTPaHHHKA, BHITYKIIBIC U https://m.edsoo0.ru/2d24e873
HEBBIMTYKJIbIE MHOTOTPAaHHUKU;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipusma: N-yronmpHas npu3ma; rpaHu

16 Y OCHOBAHUS MPU3MBL; IpSIMast U bubnnorexa [JOK
HaKJIOHHAsI TPU3MbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
MOJTHAS! TOBEPXHOCTh MPU3MBI

47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubmmnoreka HOK
napajuieNICIUIe]] ¥ ero CBOMCTBA https://m.edso0.ru/8a7be683
[Tupamuia: N-yronpHas Mupamua,

TPaHU U OCHOBaHUE IMHPAMHU/IBI;
48 62?(0%5[ (I)/Icngﬂia}leHOBSSXH(fLCT; bubmorexa LHOK
https://m.edsoo.ru/fb1cd0a5
MTUPAMHU/IBI; PABUITBHAS U
yceu€HHasi TUpaMuIa
[IpaBubHBIE MHOTOTPAHHUKH:
MIOHSITHE TTPABHILHOTO

49 MHOTOTPaHHHKA; TPaBUIbHAS bubmmorexa [JOK
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.edso0.ru/074c8865
MpaBWIbHAS TPEYTOJbHAS TUpAMUAA
Y TIPaBUJILHBIA TETPadp; KyO

50 IIpencraBnenue o MpaBUIBHBIX bu6muoreka [JOK

MHOTI'OTpaHHUKAX: OKTa3ap,

https://m.edsoo.ru/a0fdd5bf
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JOACKAdIP U MKOCAIP.

CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHUSL OTHOCUTEIBHO TOUKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI

bubnunoreka LIOK

o1 CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieNienumne1ax, MpaBuiIbHBIX
MHOTOTpaHHHKAaX
o | Breme oo B LOK
P - bebba, https://m.edsoo.ru/6cdbecef
JTUarOHaJH, YTJIbI
[Tnomans 60KOBOM MOBEPXHOCTH U
53 npuawe, o ocnomami BuGmorera LIOK
P > IHIOTHAZD | ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOI MOBEPXHOCTH
MPSIMOM MPU3MBbI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 mupasine, Teopewa o o BuGaorera LIOK
PaMyvIbl, TeO0p mat https://m.edsoo.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
TTUPAMH/TBI
55 KonTpoasHnas padora Ne3 no teme bubmmnoreka HOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
56 AHan3 KOHTPOJIbHON paboThI bubmuoreka [IOK
[Monsitue 06 00bEMe https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK
S7 OOBEM mpam LI https://m.edso0.ru/235171b3
. bubnunorexa LIOK
58 OOBEM mHpam LI https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 OOBEM mpam LI https://m.edso0.ru/79¢10312
60 OO0BEM TUPAMHTBI bubmmorexa TTOK

https://m.edsoo.ru/2faadc3f
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bubnunoreka LIOK

61 O0BEM mpu3MEI . https://m.edsoo0.ru/79853608
N bu6nmoreka [IOK
62 OOBEM mpH3MEI . https://m.edsoo.ru/1e053890
N bubnuorexa [IOK
63 OOBEM mpu3MEI . https://m.edsoo.ru/482d3f51
64 Kontposbnas padota Ne4 o Teme 1 bubmuorexa [IOK
"O0BEMBI MHOTOI'PAaHHUKOB" https://m.edso0.ru/28a6573c
AHam3 KOHTPOJIHHON pabOTHI
o | pomwpoms dboGnece 1 Bumorera LOK
L https://m.edsoo.ru/098bedad
[TocTpoenue ceueHnuii B
MHOTOI'PAHHHKE
66 HroroBast KoHTpoIbHAs paboTa 1 bubnnorexa [JOK
https://m.edsoo.ru/f7792ba9
AHanIn3 KOHTPOJIbHOM paboThI
[ToBTOpenue, o6o0IIeHNE
CcHUCTeMaTU3als 3HaHH.
67 Beluncnenune pacCTOSHUAN: MEXKIY 1 bubmuoreka [IOK
JBYMsI TOYKaAMH, OT TOYKH JI0 https://m.edso0.ru/b9146bc0
MPsIMOM, OT TOYKH /10 TJIOCKOCTH,
MEXIYy CKPEIINBAIOIITUMHUCS
NPSIMBIMU
[ToBTOpenue, o6o0IIEHNE
cHUCTeMaTU3als 3HaHW.
o | Demmmmemmesy | BuGorera 10K
N ’ https://m.edso0.ru/56765e8b
MEXAY MPSMOM U TIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Jara
u/n Tema ypoka Beero Kounrpouabusie IIpakTuueckue — oOpa3zoBaTe/bHbIE

padoThbI padoThbI pecypcbl

Ctopsumgemp e | BuGmorera LOK

A p> TTotHak p https://m.edsoo.ru/0341bc2b

chepnl

Bsaumnoe pacnonoxenue chepsl

1 IIJIOCKOCTH, KacaTeIbHas 1 bubnunoreka LIOK

IUIOCKOCTH K cepe; IIoIan https://m.edsoo.ru/bed12a43

chepsol

N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK

wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7{2

unuuapudeckast TOBEPXHOCTb,

o0pa3yromue IUIHHIPHIECKON 1 bu6nmoreka LIOK

MIOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl

[UIMHIPHYECKON TTOBEPXHOCTH

[unuaap: ocHOBaHUS U OOKOBast

MOBEPXHOCTh, 00pa3yrolas 1 ockh; 1 bubmmnoreka HOK

[UIOIIAIh OOKOBOI M MOJHOU https://m.eds00.ru/188f6216

MTOBEPXHOCTH

N306paxkenne nunuHapa Ha

IJIOCKOCTH. Pa3zBépTka mmimnHapa.

Ceuenust MIMHIIPA (TUIOCKOCTBIO, 1 bubnuotexa [JOK

napaielbHOW Win https://m.edsoo.ru/016e25eb

NEePHEHIUKYISIPHON OCH

LHUAJTUHIPA)

Konnueckast moBepXHOCTb,

00pa3yrorre KOHNIEeCKOM 1 bubnuotexa [JOK

MOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b

KOHUYECKOW MOBEPXHOCTH

KoHyc: ocHOBaHME M BEpIIIHA, 1 bubnuoteka [JOK
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00pa3yroias 1 OCh; IJIOMIA/b
OOKOBOM M IMOJTHOM MOBEPXHOCTH

Y ceu€HHBIM KOHYC: 00pa3yrolne

https://m.edso0.ru/897dd3b2

bu6nmoreka [IOK

9 M BLICOTA; OCHOBAHH H OOKOBa https://m.edso0.ru/1468bab3
MOBEPXHOCTh
H306paxeHune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus KoHyca (TUIOCKOCTHIO, bubmuorexa [IOK
napauieIbHOW OCHOBaHHIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY)

11 Kom6unanus ten BpaieHus u Bbu6motreka [IOK
MHOTOI'PaHHHKOB https://m.edsoo.ru/3cefl0e5
MHororpaHHuK, ONMUCaHHBIN

12 okoJto cepsr; chepa, BricaHHAS B bubmmoreka [JOK
MHOT'OIPAaHHMK HJIH B TEIIO https://m.edso0.ru/0b136158
BpalleHus

13 [TousTue 06 00BEMe. OCHOBHEIC bu6nmorexa LIOK
CBOIicTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

. bubmuoreka [JOK
14 OOBEM 1HE/P3, KOHYCa https://m.edso0.ru/5513d87b
. bu6nmorexa LIOK

15 OOBEM mapa 1 nomane chepet https://m.edsoo.ru/d189bde2
[TogoOHEBIE TENa B MPOCTPAHCTBE.

16 COOTHOIIEHUS MEXK]TY TUIOMIAISIMU bubnmnoreka [JOK
HOBEpXHOCTEH, 00bEMaMuU https://m.edsoo.ru/810cfleb
MOJI0OHBIX TeN

g | Koo e e B 10K
" " https://m.edsoo.ru/4a33a8ab

OObemsbl Ten
18 AHanu3 KOHTPOJILHOM pabOThI bu6mmoreka [IOK

BCKTOp Ha INJIOCKOCTHU U B

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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

IIPOCTPAHCTBE

bubnunorexa LIOK
19 CrioxeHue ¥ BBIUUTAaHUE BEKTOPOB hitps://m.eds0o.ru/23f4f089
bu6nmmoreka [IOK
20 YMHOIKCHHE BEKTOPA Ha HHCIIO https://m.edsoo.ru/dee379eb
PasnosxeHue BekTOpa 10 TpéM Buborexa LIOK
21 HEKOMILJIAaHAPHBIM BEKTOPaM. hitps://m.edsoo.ru/a28fd74e
[IpaBuno napaiutenenunena — '
Pemenne 3amad, CBSI3aHHBIX C Buborexa LIOK
22 MIPUMEHEHHUEM TPaBUJI ACHCTBUH C https://m.eds00.ru/5a827900
BEKTOpaMU — '
KoopanHatHO-BEKTOPHBIN METO/T Buborexa LIOK
23 [IPY PEITICHIH TEOMETPHHACCRIX https://m.edsoo.ru/d3alfe30
3a1ay — '
[IpsiMmoyronbHas cucrtema
KOOPJIMHAT B MPOCTPAHCTBE. Bu6miorexa [IOK
24 KOOpHHE{ ST BEKTOpa. https://m.edsoo.ru/48db7058
IIpocreiimme 3amauu B
KOOpJAMHATAX
25 Crampmoe poserene Butimorera LIOK
p P A https://m.edsoo.ru/725effc4
BEKTOPOB
26 Beluncnenue yrios Mexay bubmuoreka [IOK
IPSMBIMH U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
g | mporsaas o o BuGaorsa LOK
CKTOp ?Op A https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
AHanu3 KOHTPOJILHOM pabOTHI
[ToBTOpenwue, 0600IIEHNE 1
28 cUCTEeMaTu3alus 3HaHUM. bubmorexa TTOK

OcHoBHbI€ GUTYpBI, GaKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/1780ba5d



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

[ToBTOpeHue, 0600IICHNE 1
CHCTeMAaTH3allMs 3HAHUH.

bu6nmoreka [IOK

29 OcHoBHbIC GUTYPBI, HAKTHI, 1 https://m.edsoo.ru/078cd184
TEOpPEMBI Kypca INITaHUMETPUN
[ToBTOpEeHmE, 0600IICHUE U

30 cHUcTeMaTH3aIlys 3HaHUi. 3a/1auu 1 bubnuorexa [IOK
IUTAHUMETPHH U METOJIBI X https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 0600IICHNE U

31 cUCTeMAaTHu3alusa 3HaHUH. 3a1aun 1 bu6nmorexa LIOK
IUIAHUMETPUH U METOBI UX https://m.edsoo.ru/4dffdad7
peleHus

bubnuoreka [{OK

32 Hrorosas KOHTpOILHAA padoTa . https://m.edsoo.ru/74b2ad91
AHam3 KOHTPOJIBHON pabOTHI
[ToBTOpECHHE, O606H16HI:I€ u Bubmorexa [IOK

33 CHCTeMaTHU3aIUsl 3HAHMIA. 1 )

https://m.edsoo.ru/ec24dfc2

OcHoBHBIE QUTYPBI, HAKTHI,
TEOPEMBI Kypca CTepeOMEeTPHH

34 [ToBTOpenue, 06001IeHUE U 1 bu6nmorexa LIOK
cucTeMaTH3aIs 3HAaHUI https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kox .
R — IIpoBepsiemble Npe1MeTHbIE Pe3yJILTAThI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsIMasi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IIPU PELICHUU
reOMETPUUYECKUX 3a7a4
73 OmnepupoBatb NOHATUAMU: Napajlie/bHOCT, 1 IEPIEHAUKYIAPHOCTS
MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYTPAHHBIM YroJl, TpaHU JBYI'PAaHHOIO YIIa,
7.5 pedpo ABYIpaHHOTO yriia, JMHEHHBIM Yrol IBYTPaHHOTO yIJia, rpalyCHast
Mepa JIBYTPaHHOTI'O yria
76 OnepupoBaTb MOHATUSAMHU: MHOI'OI'PaHHUK, BLIHYKHbIﬁU U HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, IPAaBUIIbHBI MHOTOTPAHHUK
77 PacniozHaBaTh OCHOBHBIE BUJABl MHOTOTPAaHHUKOB (MHMpaMuia, NpusMa,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccupuuupoBare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJIs
78 kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJblE  MHOTOI'DAaHHHKH,
MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TIPU3MBI,
napasuJiesIenune bl)
79 OmnepupoBatb NOHATUSAMH: CeKyIas IJIOCKOCTB, CEUEHHUE
MHOTOTPaHHUKOB
710 OOBSCHATh NPUHLHUIIBI  MOCTPOCHMUSI CEUYEHWH  MHOTOTPAHHUKOB,
HCIIOJIb3YSl METOJ CJIEZOB
CrponuTp ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y
Pemrate 33124 Ha HaXOXJI€HHE F€OMETPUUECKUX BEIMUYUH MO0 oOpas3lam
WIM aIropuT™MaMm, MpPUMEHsSs W3BECTHbIE aHAJIUTUYECKHE METOJbl IpH
7.12 pellIeHMH CTAaHJApTHBIX MaTeMaTHMYeCKHX 3aJad Ha BbIYUCIICHHE
paccTosHUN MEXIy IBYMS TOYKAMH, OT TOUKH /0 HPSIMOM, OT TOUKH 10
IIJIOCKOCTH, MEKAY CKPEIIHUBAOIIUMHUCS TPSIMBIMU
Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BEIMYMH M0 00pasiaM
WIM aJrOpuTMaM, MPUMEHsSS W3BECTHHIC AHAJUTUYECKHE METOJbl IpH
7.13 pElIeHNH CTaHJApTHBIX MaTeMaTHYeCKHX 3a/ay Ha BBIYMCIICHHE YTJIOB
MEXYy CKPEIIMBAIOIIMMHUCA NPSAMBIMH, MEXAY NPSIMOW MU IJIOCKOCTBIO,
MEX1y TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB
Boruncnsate 00bEMBI M IUIOU[AAM TOBEPXHOCTEM MHOTOIPAHHUKOB
714 (mpu3ma, mupamMma) ¢ IPUMEHEHUEM (OPMYJI, BEIYUCIATH COOTHOIICHUS

MEXITY IUTOIAISIMHA MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX
MHOTOTPaHHUKOB




7.15

7.16

7.17

7.18

OnepupoBarh MOHATHSAMHM: CUMMETPHsS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (PUTYpBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUTypax, MPEACTaBICHHYIO Ha
YyepTekax U pUCYHKaxX

[IpumensaTs reomerpuuecke (PakThl I PElICHUsT CTEPEOMETPUUYECKUX
3a/a4, IpeaIoiaralolliuX HECKOJBKO IAaroB PEIIEHUs, €CIU YCJIOBHUSA
MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

[IpumensaTh npocTeillline MNporpaMMHBIE CPEICTBA U JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUECKUX 3a]1a4

7.19

7.20

11 KJIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

6

6.1

[IpuBOaUTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HU, PaCllO3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTyYeHHbIE 3HAHHUS HAa IPAKTUKE: aHAIM3UPOBAThH PEabHbIC
CHUTyallUM M TPHUMEHSTHh H3YYCHHbIC IIOHATUS B MPOIECCE ITOMCKA
pelieHus MaTeMaTU4eCKU copmynupoBaHHON poOIIEMBI,
MOJICTIMPOBATh PEalbHBbIC CUTYallUd HA S3BIKE T'€OMETPUH, MCCIIEI0BaTh
MOCTPOEHHBIE MOJENH C HCIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TeopeM, ammapaTa anreOpsl, peniaTh MPaKTUYEeCKUE 33/1a41, CBA3aHHBIE C
HaXO0XKJICHHEM TeOMETPUYECKHIX BEIINYHH

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero oopasoBaHus

I'eomerpus

OnepupoBaTh NOHATHAMU: [UIMHIpUYECKast TOBEPXHOCTh, 00pa3yromiye
LIWIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
oOpa3yiolMe  KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh

6.2
6.3
6.4

6.5

6.6

Pacrnio3HaBaTh Tena BpauieHus (IHMIIMHAP, KOHYC, cdepa U 1map)
OOBACHATH CIIOCOOBI MOTYYSHHSI TEJI BPALLICHHS
KnaccugunupoBats B3aMMHOE paciookeHne cephl U MIIOCKOCTH

OnepupoBaTh MOHATUSMM: IIAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA
I1ApOBOTO CJI05, IIAPOBOM CEKTOP

Bbrancnsate 00bEMBI W MUIOIIAAM TOBEPXHOCTEH Ten BpalleHHUs,
T€OMETPUUYECKHUX TeJI C MPUMEHEHHEM (POPMYIT

6.7

6.8

OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIM B cdepy u
OTIMCAHHBIN OKOJIO cephl, cdepa, BIMCAHHAS B MHOTOTPAHHUK WIIH TEJIO0
BpallleHus

BBMHCIATE COOTHONIICHHUS MEXIY IUIOHMIAASMH TOBEPXHOCTEH W
00bEMaMHU TOOOHEIX TEI

6.9

6.10

N3o06paxath n3ydaemble QUTYpbl OT PYKH M C MPUMEHEHHEM IMPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

BbImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEI
BpaIlECHUs




6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3OBbIBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIrypax, HPEJICTaBICHHYIO Ha
4epTeKax U pUCYHKaxX

6.12

[TpumeHsaTh TEeOMeTpHUECKUE (AKThI ISl PELUICHUS CTEPEOMETPHUECKUX
3a/1a4, IPEeAroJaralluX HECKOJIBKO WIaroB PELICHUs, €CIIH YCIOBUSA
PUMEHEHHS 33J]aHbI B IBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOHHHTB [[eI;'ICTBPlﬂ CIIOKCHUA BeKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa Ha YHCJIO, OOBSACHSTH, KAKUMH CBOMCTBAMH OHH
0o0J1aaroT

6.15

[TpyMeHsITh IpaBUIIO NapajlIeeNuIea IPU CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA,
yroax MeExAy  BCKTOpaMu, CKaJIPpHOC IMPpOU3BCACHUC  BCKTOPOB,
KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IPOM3BENECHUE BEKTOpa Ha YMCIO, Yroi
MEXy BEKTOpaMH, CKaJIIpHOE MPOU3BEJCHNE, PACKIIaAbIBaTh BEKTOP 10O
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aIIaBaTI) IIJIOCKOCTh YPAaBHCHHUEM B IICKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

6.20

Pemate nmpocredmmme TEeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HN3BCCTHBIC MCTOABI npu peuICHun CTaHAApPTHBIX
MaTCMAaTHYCCKUX 3a1a4

6.21

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie NporpaMMHBIC CpCACTBA H OSJIICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/ a4

6.22

6.23

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIM3UpPOBATh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYAllUU Ha SI3bIKE F€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHH H
TEeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T€OMETPUUYECKUX BETUUNH




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
7

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

['eomeTpus

OcCHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonstue 00  aKCMOMAaTHYECKOM  MOCTPOCHHH  CTEPEOMETPUHU:  aKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX

B3aumHoe  pacmonoxeHHe ~ OpsIMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajuleJbHble M CKpelmuBamomuecss npsmele. llapamienbHOCTs NOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajljielibHble MpsiMble B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPAMBIX, MAPALIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMHU, VYol MEXKAYy TMPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleIbHbIE TNIOCKOCTH, CBOMCTBA MapaJlIEIbHbBIX
wiockocteil. [Ipocteiimue npocTpaHcTBEHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPadp,
KyO, mapajuiesenuIies], IOCTPOSHHE CeUeHHM

7.3

7.4

7.5

7.6

1.7

[lepnieHAUKYIAPHOCTh MPSMOM M IUIOCKOCTH: TEPHEHIUKYISIpHbIE NpsSMble B
IMPOCTPAHCTBE, IPAMBIC IMTAPAJIICIIBbHBIC U ICPICHAUKYJIAPHBIC K INIOCKOCTH, IIPHU3HAK
HEePHEHINKYIAPHOCTH IPSIMOI U INIOCKOCTH, TEOPEMa O MPSIMOI epreHAUKYISIpHON
IUIOCKOCTH. YIJIbBI B MPOCTPAHCTBE: Yrojd MEXIy IMpsAMOM U IJIOCKOCTBIO,
JBYIpaHHBIA yroJyl, JMHEWHBIH Yyros jaByrpaHHoro yria. Ilepnenauxynsp u
HAKJIOHHBIC: pPaCcCTOAHHUEC OT TOYKHM OO0 INNIOCKOCTH, pPaCCTOAHHUE OT HpﬂMOI\/JI a0
IUIOCKOCTH, MPOEKIUs (PUrypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh IIIOCKOCTEH:
NPU3HAK  TEPIEHIUKYIIPHOCTH  JBYX  Iulockocted. Teopema o0 Tpéx
NEPIEHIUKYJIIIpax

[TonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE AJIEMEHTHl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosmbpHas
npu3Ma, TpaHU U OCHOBAHHUS NMPU3MBI, MpsiMas U HAKJIOHHAas NMpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamienenumen, mpsMOYroJIbHBIN ITapauIeIICIINIIE T
u ero corcTia. [lupamuna: N-yroapHas nupamMuaa, rpaHd U OCHOBAHUE ITUPAMHUJBL,
OOKOBasg W MOJHas MOBEPXHOCTh MUpaMU/ibl, IpaBUJIbHAA U yCC‘IéHHaH nupamMuja.
OnemMeHTsl NpuU3Mbl W nHUpaMuibl. lIpaBUIbHBIE MHOTOTpaHHUKHU: IIOHATHE
MMPpaBUJIbHOIO MHOI'OrpaHHUKa, IpaBUWJIbHad IIpU3Ma W IIPaBUJIbHAA IIHMpaMUa,
npaBUiIbHAS TPEYToJibHAs MUPaMuUa U NpaBUIIbHBINA TeTpasap, KyO. IIpenacrainenue
O MpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJAeKa’aAp M ukocayapyrue CeudeHus
IPU3MBI U TUPAMHU/IBI

CI/IMMeTpI/IH B NOPOCTPAHCTBE: CHMMCETPpUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJax, nmapaiCjacururneaax, mpaBUIbHbIX
MHOT'OI'paHHUKax

Bbruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM TMOBEPXHOCTH U TIOJHOM MOBEPXHOCTU TMPSAMOM MPU3MBI, IUIOMIA]b
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MpsiMOM mpu3Mbl. [Tnomans 6okoBoi
MIOBEPXHOCTH W IOBEPXHOCTH NPABUIBHOM INHPAMHJIBI, T€OpeMa O IUIOMIAIH
yceu€HHoi nupamupl. [Tonstue 06 00béMe. OObEM MUpaMH/Ibl, TPU3MBI

[Tono6usle Tena B mpoctpancTBe. COOTHOIIEHUSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEH,
00BbEMaMU MMOOOHBIX TET




11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
['eomeTpus

Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yrolie HUINHAPUIECKONH MOBEPXHOCTH, OCh
UATUHIPUYECKOW moBepxHOCTH. LlMiMHIp: OCHOBaHMS W OOKOBasi MOBEPXHOCTb,
oOpa3ymolas 1 och, IUIOMIA/ b OOKOBOH U MOJHON MOBEPXHOCTH

Konunyeckas moBepXxHOCTh, 00pa3yrolie KOHUYECKOI MOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME M BepiIMHA, 00pa3ylomas M OCb,
IJI0IIa b OOKOBOW M TIOJIHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u
BBICOTa, OCHOBAHWMSI U OOKOBAsI IOBEPXHOCTh

6.3

6.4
6.5

Cdepa u map: neHtp, paauyc, AMaMeTp, MIOaab MOBEpXHOCTU cdepbl. BzaumHoe
pacrionokeHue cepsl U IUIOCKOCTH, KacaTelbHasi TUIOCKOCTh K cdepe, ITUIomaib
chepsl

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka muimHapa 1 KOHyca

KomOuHaiiu Tesl BpalieHdUsT ¥ MHOTOIPAaHHHUKOB. MHOTOTpaHHHK, OMHCAHHBIN
okoJio chepsl, chepa, BlMcaHHAsT B MHOTOTPAHHHUK, WU TEJIO BPAIlCHUS

6.6

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajjienenunena M ciueactsus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM mapa u miomanb cepsl

6.7

6.8

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIGHHUS  MEXKAY — IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET

Ceuennst nunuHApa (MapajuiebHO U TEPIEHIUKYISIPHO OCH), CEUEHUs KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIIIEe Yepe3 BEPIINHY), CEUEHUs 11apa

6.9

Bektop Ha mnockoctd M B mpocTpaHcTBe. ClOXKEHME M BBIUMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. PasnokeHne BeKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHune 3amad, CBA3AHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACHCTBUM C BEKTOPaMU

6.10

[IpsmoyronbpHasg cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopawHaTel BeKTOpa.
[Ipocreitine 3agaun B KOOpAMHATax. YTron Mexay BekTopamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BBIYMCIEHHE YIIIOB MEXIY NPSIMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4




IMPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Brnanenue meronamu JI0Ka3aTeNbCTB, ITOPUTMAMH pEIICHUS 3a]ad;
yMeHHe (GOpMYyIHpOBaTh W ONEPUPOBATh IOHATHSIMHU: OIpEICIICHHE,
aKCHOMa, TEOpeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, [0KA3aTENIbCTBO,
PaBHOCUIIBHBIEC (POPMYIHPOBKH; IPUMEHATH UX; YMEHHE (OPMYITHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKJIECHHUE, MPUBOJIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOH HMHIYKIHH;
MNPpOBOAWUTL  AOKA3aTCJIbHBIC PpaCCY’KACHUA IIpU pPCHICHUM  3a/ad4,
OLICHMBATh  JIOTMYECKYI0  TPABHJIBHOCTH  PACCYXICHHW;  YyMEHHUE
ONCprUpOBaAThH MOHATHUAMU: MHOXCCTBO, IMOAMHOXCCTBO, OIICpallvi Hall
MHOXKECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETHKO-MHO)KECTBEHHBIH
arrmapar JJis1 onrvcanus pCaJIbHbIX IMPOLECCOB U SIBJICHUHN U IIpu pCUICHUA
3a1a4, B TOM 4YHCIE U3 JAPYIHX Yy4eOHBIX TIPEIMETOB; YMEHHE
OTIepHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/JaBaTb M ONKCHIBaTh TIpadbl Pa3TUYHBIMU
croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSMU: HATYpaJIbHOE YHCIIO, IEJI0€ YHCIIO,
CTENeHb C IIEJIBIM MOKa3aTejaeM, KOPeHb HATypalbHOW CTENEHHU, CTETECHb
C palMOHAIBHBIM  TIOKAa3aTelieM, CTeNeHb C  JICWCTBUTEIIbHBIM
nokasareneM, Jiorapudm UUCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOJIYJI0, paIllMOHAIBHOE YHCIIO,
UppALMOHATIBHOE  YHUCJIO, MHOXECTBAa  HaTypalbHBIX, LENBIX,
palMOHANIBHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIEMMOCTH, HAaUMEHBIINNA OOIIM AETUTEeNh W HauMEHbIee
oO1iee KpaTHOE, aNrOpuUT™M EBKIMIA MpU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CUCTEMaMH  CYHCIICHHS;  YMEHHE
BBITIOJIHSITh BBIYUCIICHUE 3HAYCHUM W MPeoOpa3oBaHUsI BBIPAXKEHUU CO
CTeNeHsIMH M Jorapupmamu, npeodpazoBaHusi IPOOHO-PAIMOHATBHBIX
BBIPAKEHHI; YMEHHE ONEPUpPOBATH MOHITHSMHU: TOCIEIOBATEIHHOCTD,
apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OECKOHEYHO yOBbIBalOIIas TIeOMETpUUYecKass TMPOTrPeccus; yMeHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIbIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEPUpPOBaTh TMOHATUSAMH: KOMILIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMILJIEKCHBIE YHCIA, MOJYJIb U apTyYMEHT KOMILIEKCHOTO
yuciaa, ¢opMa 3amuch  KOMIUIEKCHBIX — 4YHcell (reoMeTpuueckas,
TpUTOHOMETpHYECKass W  anreOpamueckas); yMeTh  IPOU3BOIUTH
apupMeTUUECKHe JEeUCTBUS C KOMIUIEKCHBIMA YHCJIaMH; TPUBOJNUTH
MpUMEPbl  UCMOJB30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATH
MOHATUSAMM: MaTpuma 2xX2 u  3x3, ONpelenuTellb  MAaTpPULbI,
TEOMETPUUECKHUI CMBICIT OTIPEISTUTEIS

YMeHne omnepupoBaTh TMOHATHSMU: PAIMOHAIBHBIE, WPPAIMOHAIBHEIE,
MOKa3aTelbHbIE, CTETNCHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPHYECKHE
YpaBHEHHUS U HEPAaBEHCTBA, HMX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHITHSIMH: TOXIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHE, YpPaBHEHHE,




HEPAaBEHCTBO, CHCTEMAa YPaBHEHUH M HEPABEHCTB, PaBHOCUJIBHOCTH
YpaBHEHU, HEPAaBEHCTB U CHUCTEM; YMEHHUE pellaTh YypPaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO Pa3IMUHBIX MPUEMOB; peEIIaTh
YpPAaBHEHUsI, HEPAaBEHCTBA U CHUCTEMbl C MAPaAMETPOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEILICHHUS MAaTEMaTH4YECKHX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U peaIbHOM KU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (GYHKIUS, YETHOCTh (PYHKIHU,
HNEPUOIUYHOCTh (DYHKIMH, OrPaHMYCHHOCTb (YHKIIMH, MOHOTOHHOCTb
byHKIMM, SKCTpeMyM (QYHKIHH, HaUOOJIblIee U HAMMEHbIIee 3HAYCHUS
(GYyHKIMU HA TPOMEXKYTKE, HeNpepbIBHAs (DYHKIHSA, aCUMIITOTHI Tpaduka
byHKIIMY, IepBasi U BTOpas MPOU3BOJAHAS (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nuecKkuii CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUH; yMEHUe
BBIUUCIIAT  TPOM3BOJHBIE CYMMBI, TIPOM3BENEHHS, YacTHOTO U
KOMMO3UIMK (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMU; yMEHUE HAXOOUTh INPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIWH;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO UIS HCCIeAOBaHUS (GYHKIIH,
HAXOJUTh HAWOOJbIIME M HAUMEHBIIWE 3HAUYCHUS (YHKIWH; CTPOHTH
rpadvKi MHOTOYJICHOB C HCIIOJIb30BAHHMEM arrmapaTa MaTeMaTH4eCKOro
aHamM3a; TPUMEHATh TPOU3BOJHYIO ISl HAXOXKICHHS HAMITy4IIero
pellieHrsT B MPUKIATHBIX, B TOM YHUCIE COIHAIbHO-DKOHOMHYECKUX H
¢u3HYecKuX 3a7a4ax; HAXOAUTh IUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpasa; MPUBOAUTH IMPUMEPhl MATEMaTUYECKOTO MOJEIHPOBAHUS C
noMoIbio AudQepeHnnanbHbIX ypaBHEHUH

YMenue onepupoBaTh NOHATUAMU: Tpaduk QyHKIUH, oOpaTHas
GbyHKLUSA, KOMIO3UIUS (YHKUMH, JTUHEWHas (yHKUMSA, KBaJpaTHUHAs
byHKIMS, panuoHanbHas byHKIMS, CTEIECHHAas ¢byHKIMS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
GyHKIMM, TOKa3zaTelbHas U Jorapupmuueckas (QyHKIUU; YMEHHE
CTpOUTh TpadUKH HM3YYEHHBIX (YHKLUH, BBIIOJIHATH MpeoOpa3zoBaHMs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs1 U3YYEHUSI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYruX y4eOHBIX MPEIMETOB U
3a]a4 U3 peaibHOM U3HU; BhIpaXaTh (JOpMyJIaMU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; UCIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMH Ui
pellleHns] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAWMHATHOM IUIOCKOCTM MHOJKECTBA PEIICHUN YpaBHEHWUH,
HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/laud pa3HbIX TUIIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JaCTH YIpaBJIEHUS JTUUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI 110 YCIOBHUIO 3aJa4M, MCCIEJ0BAThb IOJIYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; yMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armnapara
anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apupMeTHIecKoe, MeIuaHa,
HauOoJnpIllee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JUCIEpCHs,
CTAaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,




UHTEPIPETHPOBATh HMH(OPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
JIuarpamMMax, rpadukax, OTpakarollylo CBOWCTBA PEANbHBIX MTPOIIECCOB U
SIBJICHUIA; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAOIHIl U TUATrpaMM;
UCCJIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4eckux METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOAEHUS C TIOMOINBIO JUarpamm
paccenBaHys U JINHEWHOU perpeccuu

YMeHHe OIepupoBaTh IOHATUSAMHU: CIY4YalHBIA ONBIT M CIIy4aiiHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJB30BaHUEM TIpadUuecKuX METOJIOB; MPUMEHSThH
(GopMynbl CIOKEHHS] M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHymuim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BEJNWYHMHA, paclpeleieHue BepOsSTHOCTEH,
MaTeMaTHYeCKOe OXXHUJaHHWe, AMUCIEpCUs U CTaHAAPTHOE OTKJIOHEHHE
ClydaliHOW BENMYWHBI, (QYHKIHHA pACIPENENICHUs W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPacHpeleseHHIA;
YMEHHE WCIIOJNb30BaTh CBOWCTBA WM3YYCHHBIX pPACHpEeNCHUH JUIs
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBIOOPOUYHBIX HCCIEAOBAaHUI; YMEHHE IPHBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSX; YMEHUE OTIEPUPOBATh MOHATHIMH: COYETaHHUE, IIEPECTaHOBKA,
YUCIO COYETAaHMH, YMCIO IepecTaHoBOK; OuHOM HeloToHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PaKTHI M PACCYKICHHUSI IS PEILICHHS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  pEalbHBIX  COOBITHIA; COCTaBJISATh
BEPOSITHOCTHYIO MOJIETTb H HHTEPIPETHUPOBATH TIOJTYICHHBIA PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIA, IUIOCKUH yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIroJl, CKPEIIMBAKOUIUECS IPSMBIE,
MapaJUIEIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroJl
MEXIY MNPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE UCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydeHHbIE (DAKTBI MU TEOpeMbl IJIAHUMETPUU; yMEHHE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTH
MaTe€MaTU4YeCKUEe MOJEIM C IOMOIUBK) T€OMETPUYECKUX IOHATHU H
BEJIMYMH, PEIIATh CBSA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U
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YMeHue omnepupoBaTh MOHSATUSIMH: IUIOMAAL (UTYpPHI, 00bEM (QHUTYpHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
KyO, Tapajuienenunen, Npu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUJBI, MPHU3MBI, KOHYyca, IWIMHApA, 00BEM Kyba,
IpAMOYTOJIBHOI'O IMapauiCICnuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHYCa W IWIMHIPA,
napajyielbHble OCH WM OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTh,
Kacaromasicss cdepbl, NUIUHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOIPAHHUKH, (PUTYpbl U MOBEPXHOCTU
BpAIllEHUsI, UX CEYCHHS], B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE TPUMEHSTh CBOMCTBAa T€OMETPHUECKUX (DUTYp, CAMOCTOSTEIHHO
(bopMyIMpOBaTH ONpPEEIICHUS] U3Yy4aeMbIX (UTYp, BBIABUIaTh TUIIOTE3bI
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0 CBOMCTBax M NpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kilaccudukanuio Quryp mo
Pa3NMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC
IIOCTPOEHUS

YMeHue onepupoBaTh MOHSTUSAMM: JIBDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbIA MEPeHOC, CUMMETPUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHWe TMOM00MSA, TOMOO0HBIE (GUTYPBI;, YMEHHE
pacrio3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh TI'€OMETPUUYECKHE OTHOIICHUS
OpU PEUICHWW 3a/1a4; HAXOAWTh TEOMETPUYECKHE BEJIMYMHBI (JIMHA,
yroi, IUiomaab, o0bEM) HpHU peUIeHUH 3aJad U3 JPYruxX Y4eOHBIX
NPEIMETOB U U3 PEaTbHOM KU3HU; YMEHHE BBIYUCISATH T€OMETPUUECKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIAJb, OO0BEM, IUIOIIAAL MOBEPXHOCTH),
UCTIONB3Yysl M3YYEeHHBIE (DOPMYNBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, IWIMHIPA, TUIOMAAb Cepsl;
00BbEM Ky0a, NPSMOYTOJIBHOTO MapajuleienuIesa, NUpaMuibl, IpU3MBI,
WIMHApPA, KOHYyCa, IIapa; yMEHUE HAaxOJUTh OTHOIIEHHE O0O0BEMOB
110JI00HBIX GUryp
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YMeHue onepupoBaTh NOHATHIMH: IPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIMHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNUE BEKTOpPAa Ha YHUCIO, PA3JIOKEHHE BEKTopa 1o Oasucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, Yrol MEKIY
BEKTOpaMH;, YMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPAMHATHBIA METO/
JUIS pEIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX Y4eOHbIX
peIMETOB

13

YMenue BbIOMpaTh NOAXOMALIMM METOJ JUId pelIeHHs] 3ajauu;
MIOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B U3YYCHUU IIPUPOAHBIX H
OOLIECTBEHHBIX IPOIECCOB U  SIBICHHUH; YMEHHE pAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAWTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCHHCKOM H  MHPOBOU
MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

Kon
1 Yucna v BIYKCICHUS

11 Harypasibablie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI

12 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
OCCKOHEYHBIC MTEPUOIUUCCKHUE TPOOH

13 Apudmernaeckuit KOpeHb HaTypaJbHOU cTrerneHu. JIeHCcTBUusA ¢ apupMETHUYECCKUMHU
KOPHSIMHU HaTypaJbHON CTEIEHH

14 Crernens ¢ 1enbIM nokazateneM. CTeneHb ¢ paluoHaIbHBIM MoKa3areneM. CBOHCTBa
CTCTICHH

15 CuHyC, KOCHHYC W TaHICHC 4YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(Mbl

JeiicTBuTtenpHble 4yucia. ApupMeTHYECKHEe ONepaluu ¢ JeHCTBUTENbHBIMU
1.7 ymuciamu. [IpubnnxEHHble BBIYUCIEHUS, IPaBUia OKPYIJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [IpeoOpaszoBanue BhIpaXKeHUH
1.9 KommnekcHele yncna
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 Lenble 1 1poOHO-paliOHaIbHbIE YPABHEHUS
2.2 WppannonaibHble ypaBHEHHUS
2.3 TpuronomeTpruyeckue ypaBHEHHs
2.4 [TokazarenbHble U JIOTapU(PMUUIECKUE YPABHEHHUSI
2.5 Llenble U 1pOOHO-pAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMHUUECKHe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Matpuia cuctembl IMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpHUIlbl

3 @yHKIMH U TpaduKu

31 OyHkus, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢dyHkiuu. B3aumHo o6parHbIe
) knouu. YétHrle 1 HeuéTHble hyHKIMH. [lepunoandeckue KIIMH
YH y p YH

OO6nactp ompesneneHUss W MHOXECTBO 3HaueHWM QyHkuun. Hymum ¢yskuum.
39 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumymMbl 1 MUHUMYMBI ¢GyHkuud. HaumOomnblnee M HauMeHblllee 3HAUYEHUE
(GYHKIIMHM HAa TPOMEXKYTKE

33 CrenenHass (yHKIuS C HaTypaJbHbIM M LEJIbIM MOKa3zareneMm. EE cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTENeHU

3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu

3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu

3.6 Toukum paspeiBa. AcumnTorel TpadukoB ¢dyHkumii. CsoiicTBa  (QyHKIHH,




HEIPEPBIBHBIX HA OTPE3KE

3.7 ITocnenoBareIbHOCTH, CIIOCOOBI 3aMaHus OCIEA0BATEILHOCTEH
3.8 Apudmernueckas ¥ reoMmeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTemaTH4ecKkoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (HYHKIMNA
[IpumeHeHre NPOM3BOAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. Haxoxaenne HauOONbIIer0o ¥ HaUMEHBIIET0 3HA4YeHUs (PYHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpain
5 MHokecTBa 1 JIOTHKA
5.1 MHoOkecTBO, Onepanuu HaJ MHOXkecTBaMu. [luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpALIEHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

MaremaTuka: anreOpa u Havyajga MaTeMaTHYeCKOTO aHann3a, reomerpus. ['eomerpus. 10—
11 xmaccel: yueOHUK A5t 0011e00pa30BaTeIbHON OpraHu3aii: 0a30BbIi U yrITyOJIeHHBIH
ypoBuu / [JI. C. Atanacss u np.]. — M: [Ipocsemenue, 2021, 2022,

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

- MaTtemaruka: anreOpa 1 Hadaaa MaTeMaTHYECKOTo aHanu3a, reomerpus. ['eomerpus: 10—
11- e kmaccel: 6a30BbIN U yrayOaEHHBIN YPOBHU: METOAMYECKHUE PEKOMEHIAIMN K YICOHUKY
JI. C. Aranacsina, B. @©. byry3osa, C. b. Kagomuesa u ap. — Mocksa: [Ipocsemienue, 2023.

-MeTOI[I/I‘leCKI/IC MaTCpHUabl
Enunoe conepxanue obmero oopazoBanust. MeToandeckne MaTepraiibl IO MaTeMaTHKE
https://edsoo.ru/mr-matematika/

- OUIIN. ETD
https://fipi.ru/oge

OUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

bubanorexa I{OK https://m.edsoo.ru/f4ad2f98



https://edsoo.ru/mr-matematika/
https://fipi.ru/oge
https://m.edsoo.ru/f4ad2f98

