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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpus» 0a30BOro ypoBHs I 00y4arOLUINXCs
10 —11 kmaccoB pa3paboTtana Ha ocHoBe dDenepaabHOr0 rocyIapCTBEHHOIO 00pa30BaTEIbLHOIO
CTaHJapTa CpelHero oouero odpa3zoBaHHsA, C Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHUIH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa30BaHUS.
Peanuzanus  mporpaMmbl  oOecrieuyuMBaeT  OBJIAJEHHE  KJIIOUYEBBIMM  KOMIIETEHLMSAMH,
COCTaBJISIIOLMMU OCHOBY [UIS CaMOpa3BUTHUS U HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTb
OO0IIEKYJIbTYPHOIO, INYHOCTHOT'O U II03HABATEIIBHOTO Pa3BUTHSI IMYHOCTH 00YYarOLIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TEOMETpHH Ha YpPOBHE CpPEAHEro OO0Iero oOpa3oBaHHA
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YJIbTaTOB
00y4eHHsl T€OMETPUM B HAIPABJIEHUHU JINYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, GOpMUPOBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
Pa3Butne y oOyuaromuxcsi IpaBWIbHBIX IPEACTABICHUH O CYIIHOCTH M IPOUCXOXKIACHUU
FeOMETPUUECKUX a0CTPaKIUN, COOTHOIIEHUU PEAIbHOTO U UJEAIbHOTO, XapaKTepe OTpaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIMPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHUPOBO33PEHHUS YYallUXCs, a TaKXKe KauyecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl afaNTallii B COBPEMEHHOM OOIIIeCTBE.

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX IPEIMETOB Ha YPOBHE CpPEAHEro OOLIEero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MblIIIEHHE, (OPMHUPYEMOE NpPU H3YyYEHHH OOYYarOIMMUCS MOHATUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKU JIOTMUECKUX YTBEPXKJIEHUHM B XOJ€ pELICHUS
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHHWH 33/a4 €CTECTBEHHO-HAy4YHOIO IMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTHpOBaTHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTAX
NesITeIbHOCTH denoBeka. OpUeHTalus yelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUAIBHOIO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHU u AKTUBHOTO npeoOpa3oBaHuUs NENCTBUTEIBHOCTH. OnepupoBanue
IIPOCTPAHCTBEHHBIMH 00pa3amMu OOBbEANHSET pa3Hble BUJIbI yYEOHON U TPYJOBOU NEATEIbHOCTH,
ABISIETCA OAHMM M3 NPOPECCHOHATBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
dbopMupoBaHUd y O0OyYaromMXCs MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3HOBUIAHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JESTEIIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llens ocBOeHMs porpaMMel yueOHoro Kypea «I'eomeTpusi» Ha 6a30BOM ypOBHE O0yUEHUs
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYArONIMXCS dYepe3 OOecreueHHe
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHN U
JeicTBUi, cienn(UUHBIX TEOMETPUN, BOZMOKHOCTH YCIIEITHOTO MPOI0JDKEHUST 00pa30oBaHUs 1O
CHELUAILHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAHUEM I€OMETPHUH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM YpOBHE IMpelHa3HaueHa Ui OOydYaroLIuXCs
CpeIHEN WIKOJIbI, HE HCIBITHIBABIIMX 3HAUUTENbHBIX 3aTPYAHEHMM Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusa. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJKHBI OCBOHTH



o0mIre MaTeMaTHYecKue yMEHUs, CBS3aHHbBIC CO CIeNU(UKON TeOMETPHH U HEOOXOIUMBIC NS
JKU3HHU B COBpEMEHHOM obmecTBe. KpoMe 3Toro, 0Hu MMEIOT BO3MOKHOCTh U3YYUTh T€OMETPHIO
Oonee TIyOOKO, €CIM B JAIBHEHUIIIEM BOSHHKHET HEOOXOIUMOCTh B TCOMETPUUYECKUX 3HAHMSIX B
po¢eCCHOHAIBHON JCSATEIHHOCTH.

JlocTKkeHHE Lenu OCBOCHHS POTPaMMBI obOecrieunBacTCs pelieHuemM
COOTBETCTBYIOIIMX 3a7av. [IpHOpUTETHBIMH 3amadaMH OCBOCHHS Kypca «['‘eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

(dbopMHUpOBaHKE MPECTABICHUS O T'EOMETPHH KaK YacTH MHUPOBOW KyJbTYpbl U OCO3HaHUE €&
B3aMIMOCBSI3H C OKPYXKAIOIIIM MHPOM;

dbopMHUpOBaHKWE TPEACTABICHHS O MHOTOTPAaHHUKAX M TejaxX BpalleHUS KaK O BaKHEHUIINX
MaTEeMATHYECKUX MOJENAX, IMO3BOJSIIOIIMX OMKCHIBATE W H3Yy4aTh pasHbIC  SBICHUS
OKPY’KaIOIIEer0 MHUPA;

dbopMUpOBaHHE YMCHHS paclo3HaBaTh Ha YEPTSKAX, MOJCIIX HM B pPEaTbHOM MHpPE
MHOTOI'PAaHHHUKH U TeJa BPAIICHNUS,

OBJIAJICHUEC METOJaMH PCEHICHHS 3a7ad Ha MOCTPOCHHS Ha M300pakKCHUSX MPOCTPAHCTBEHHBIX
(uryp;

dbopMUpPOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHSTHSMH O MHOTOTPAHHHKAX W TellaxX
BpAaIlCHUS U UX OCHOBHBIMHU CBOHCTBaMH;

OBJIAJICHUE AJITOPUTMAMH PEIICHUSI OCHOBHBIX THIIOB 33/1a4; (DOPMHPOBAHHE YMEHUS IMPOBOIUTH
HECJIOKHBIE I0Ka3aTeIbHBIC PACCYKICHHUS B XOJIE PEIICHHs CTePEOMETPUUECKUX 3aa4 U 3a7a4 C
MPAKTUYECKUM COJICPKAHHEM;

pa3BUTHE UHTEIICKTYyaJbHBIX U TBOPYECKHX CIIOCOOHOCTEH OOydaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, KpUTUIHOCTH MBIIUICHUS,

dopmupoBanue  (QYHKIMOHAIBLHOM  TpaMOTHOCTH, pEJIEBAHTHOW T'€OMETpUM:  YMEHHE
pacrmo3HaBaTh TPOSBICHHUS T'E€OMETPUYCCKHX TOHSTHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYalUSX U MPHU U3YUYEHUU OPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh WX Ha S3BIKE T€OMETPHUH M CO3/1aBaTh
TeOMETPUUECKUE MOJIeTH, MPUMEHSATh OCBOSHHBIH T€OMETPUYECKUN ammapaTr A pelieHus
MIPAKTUKO-OPHEHTUPOBAHHBIX 33J71a4, HHTSPIIPETHPOBATH U OIICHUBATH ITOJTYICHHBIC PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOYEHHE B KYPC CTEPEOMETPHH B
Hayvajie ero M3ydeHUs 3a/1a4, PellaeMbIX Ha YPOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEICICHHBIM
o0pa3oM opraHu3zoBaHHas pa0oTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M
MPOCTPAHCTBEHHOTO  MBINUICHUS, CTHUMYJIHPYET TMPOTCKAHWE WHTYWTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JaTbHEUIIIEMY U3YUSHUIO MPEAMETA.

[Tpenmourenue OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH MPEAMETHO-MPAKTUYECKOM
JEATCIIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEJACTABICHUN Yy YydYalluxcsi B Kypce
CTEPEOMETPUH MPOBOTUTCS 32 CUET pEIlIeHHUs 3aa4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJja4 Ha OIEPHPOBAHUE IPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue o0pasza IMPOBOIUTCS C
OTIOPOY Ha HATJISTHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBUSAX OTBJICUEHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 UCXOIHOTO COJICPIKAHNS.

OcHoOBHBIE cojaepxaTenbHble JuHMM Kypca «l'eomerpunm» B 10-11 knaccax:
«MHororpanHukny», «IIpsiMble B TJIOCKOCTH B IMPOCTPAHCTBE», «Tena BpameHus», «BekTopsl n
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHUYECKIX YMEHUN pactpeesseTcsi He TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSIM, HO M MO rojaM OOy4YeHHss Ha YpOBHE CpEIHEro OOIIero
o0Opa3oBaHusl.

Conepkanrie 00pa3oBaHUsA, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJIbTaTaM OCBOCHUS
paboueil mporpamMmebl, pacrpee’aEHHbIM 0 ToAaM 00yUueHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
yTOOBI ~ OBJIAJICHUE TEOMETPHUYECKUMH  TIOHATHUSMH W HaBBIKAMH  OCYIIECTBIIUIOCH
MOCIIEOBATEIPHO M MOCTYHATEeNBbHO, C COOJIOEHUEM MPUHIMIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHIX MPEACTABICHUI 00yJaroImnXxcs,
pactupsis ¥ yrayOssis e€, 00pa3ys IpoYHble MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuyenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 yac B Henento B 11
KJIacce, BCero 3a JBa roaa ooyuenwus - 102 yueOHBIX vaca.

COJEPXAHUE OBYUYEHUA

10 KVIACC

IIpsiMble ¥ II0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMas, II0CKOCTh, MpocTpaHCcTBO. IlonsaTre
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUH: AKCUOMbI CTEPEOMETPHUHU U CIIEJICTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsIMbIX B IPOCTPAHCTBE: IEPECEKAIOIIUECS, NTapaUIeIbHbIE U
CKpemuBampomuecss npsAMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
NapajuleJbHble IPsAMBbIE B IIPOCTPAHCTBE; IAPAJUICIIBHOCTh TPEX MPSAMBIX; NapajuIeIbHOCTD
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HIpPSIMBIMU B
npoctpaHcTBe.  [lapamienbHOCTE  IUIOCKOCTEH:  MapajulelbHBIE  IUIOCKOCTH;  CBOMCTBA
napajuleJIbHBIX IIockocTel. [IpocTeiimme mpocTpaHCTBEHHbBIE PUTYpPhI Ha INIOCKOCTH: TETPAdIp,
KyO, Mmapajuiesenumes; NocTpoeHNe CeueHuil.

[lepneHUKYISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IapajUIeIbHBIE M IEPHEHIUKYISAPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsSMOM NEPHEHANKYJIPHOU
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXAY MNPAMOW M IIIOCKOCTBIO; IBYI'PAHHBIA YIOJI,
JIMHENHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKHU J0
IUIOCKOCTH, PAcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMsS (UIYyphl Ha IIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHAUKYISIPHOCTH JABYX IUIOCKocTel. Teopema
0 TPEX MEPIECHAUKYIIApax.

MHororpaHHuKu

[ToHsiTHe MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOIPDAaHHUKA, BBINYKIbIE H
HEBBINYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yrosipHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, npsMOYTOJIbHBIN Napajulelenunes] U ero coicrtBa. [Iupamuaa: N-yroiapHas
nupaMujia, TPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBas M IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
IpaBWIbHAasg M YCEU€HHas MNHpaMuia. OJIEMEHTbl MNpU3Mbl K nupamuasl. [IpaBuibHbIE
MHOTOTPaHHHUKU: MOHITHE MPABUIBHOTO MHOTOIPAaHHUKA; MpaBUibHAs MpU3Ma M MpaBUIbHAS
nUpaMy/Ia; MpaBUIbHAs TPEYrojibHasi MUpaMUIa U MPaBUIIbHBIA TeTpasp; Kyo. IlpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHHUKAX: OKTa’Ap, JojaeKka’dap U wukocadap. CedeHus] NpPU3MBI U
MIUPAMHUIBL.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, IPSAMOM, IJIOCKOCTH.
DneMEHTH CUMMETPUH B IMpaMuax, napauieienue1ax, IpaBuIbHbIX MHOTOTPAaHHHUKAX.

Brruncienne »neMeHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yrisl [liomans 60xoBOM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O



OOKOBOW TMOBEPXHOCTH MpsAMOW mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIbHON NUpaMuibl, TEOpeMa O IUIOIAAM yced€HHOM mnupamuabl. Ilonarue o6 oObBEMe.
O0bEM nupamMuibl, IPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLAAIMU IIOBEPXHOCTEH,
00bEéMaMHU TOAOOHBIX TEIL.

11 KUIIACC

Tesa BpaleHus

[{unuHapuueckas MOBEPXHOCTb, OOpa3yoollue IMIMHIPUYECKON IOBEPXHOCTH, OCh
IMHAPUYECKON TOBEpXHOCTH. LIMmiHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IJIOMIab OOKOBOI U MOJTHOM MOBEPXHOCTH.

Konnueckasi moBepXHOCTb, 00pa3yroliye KOHHYECKOH IOBEPXHOCTH, OChb W BEpIUIMHA
KOHUYecKol moBepxHOCTH. KoHyc: OcHOBaHME M BepIlIMHA, OOpa3yrolas U OCh; IJIOLIA/Ib
OOKOBOM M TOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paguyc, OUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepbl. BizanmHoe
pacrnosoxeHue cepsl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIomaas chepol.

N300paxeHue Tea BpallleHHs Ha IUI0CKOCTH. Pa3BépTka LuauMHApa 1 KOHyca.

KomOunanuu Ten BpalieHUs U MHOTOTPAHHHUKOB. MHOTOTpAaHHHUK, OMHUCAHHBIA OKOJO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[TonsitTue 00 oO0bEme. OcHoOBHbIE cBoOWcTBA 00BEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapayienenuneaa u ciueAcTBus u3 He€. O0béM mminHapa, koHyca. O0BEM
1rapa ¥ 1iomasib cepsl.

[Tonobupie Tenma B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMAIIMU MOBEPXHOCTEH,
00BbEMaMHU ITOIOOHBIX TEJI.

Ceuenuss 1mwMHApa (MapaiiedbHO W TEPHEHIUKYISAPHO OCH), CEYEHHS KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B IpOoCcTpaHCTBE. CI0KEHUE U BEIYNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4Mcio. PasnokeHune BekTOopa MO TpEM HEKOMIUIAHAPHBIM BeKTopaM. lIpaBumio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII IEUCTBUI C BEKTOPAMU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B ImpocTpaHcTBe. KoopamuHarsl BekTopa. IIpocreimme
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NPOU3BEIEHUE BEKTOPOB.
Beluncnenne yrioB Mexay NpsAMBIMA M IUIOCKOCTSAMH. KOOpJIMHAaTHO-BEKTOPHBIM METOJA MpPH
PELICHUU T€OMETPUYECKUX 3aay.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YTJIYBJEHHBIV YPOBEHB) HA YPOBHE CPEJTHET'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoe BOCIMTaHUE:

Cc(hOPMUPOBAHHOCTh  TPAXKMTAHCKOM  IMO3MIIMM  OOYYArOIIErocs Kak akKTUBHOTO |
OTBETCTBEHHOI'O WJICHA POCCHUMCKOTO OOIIECTBA, MPEACTABICHUE O MaTeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHH, TPOLEIYyp TPakKAaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHl U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUATHHBIMU WHCTHUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMHU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(OpPMUPOBAHHOCTh POCCUMCKON TPa)XIaHCKON HIEHTUYHOCTH, YBOKEHUS K IMPOILUIOMY U
HACTOAILIEMY POCCUMCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOLIECHHUE K JOCTHUKEHUSIM POCCUUCKUX
MAaTEMaTUKOB U POCCHICKOM MAaT€MAaTHYECKOW IIKOJbI, UCIOJIb30BAaHUE 3THX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE  JyXOBHBIX  IIEHHOCTEH  POCCHUHCKOrOo  Hapoga, Cc(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJICHNS, CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTH)KEHUN HAayKd M ACSTEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY MaTeMAaTUUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/a4, PEUICHHUH, pacCcyXJIeHUH, BOCIPUUMUYHUBOCT K MAaTEMAaTHUYECKUM acleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEeMAaTUUECKUE 3HAHUS B MHTEpEcax 3J0pOBOTO U
Oe3omacHoro oOpa3a KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30pPOBBIO (3I0pPOBOE
nuTaHue, cOATaHCUPOBAHHBIM PEXUM 3aHATHH M OTABIXA, pErylspHas ¢uznyeckas
aKTHUBHOCTH), (PM3MYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUSIX CIOPTHUBHO-03I0POBUTEITHHOMN
JIeSTeTLHOCTBIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYIy, OCO3HAHHME LEHHOCTU TPYAOTIOOWs, UHTEPEC K Pa3IUYHBIM cdepam
poeCCHOHAIBHON JEATETHLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW U €€ TIPUIOKEHUSIMH, YMEHNE
COBEpINAaTh OCO3HAHHBIM BBIOOP Oynymeld mnpodeccun W pPeaTru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUeCKOMYy OOpa3oBaHUIO H
€caMo0Opa3oBaHUI0 Ha TMPOTSHKEHUU BCEH KHU3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
PEIICHUH PAKTUISCKUX 3a7]a4 MAaTEeMaTHIEeCKOW HAPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

c()OPMUPOBAHHOCTh  OKOJIOTMUECKON  KYIbTYphl, TOHHUMAaHHE BIHMSHHUS  COIMATIBHO-
SKOHOMHUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLMAIBHOM Cpeibl, OCO3HAHUE
rMo0aMbHOTO  XapakTepa JKOJIOTHYECKHMX  MpoOJieM, OpHEeHTAaIUs Ha  TMPUMECHCHHE
MaTeMaTUYeCKUX 3HAHWU IS pelIeHus 3a/1ad B 00JIaCTH OKPY’KAIOIICH Cpefibl, TUTAHUPOBAHKE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



c(OPMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOINECTBEHHOM NPAKTUKU, ITOHMMAHHE MaTeMaTHYeCKOW HayKH Kak cQepsl
4eJI0BEYECKOM JIeSITeIbHOCTH, STAOB €€ Pa3sBUTH M 3HAYMMOCTHU JUIS PAa3BUTHUS IUBUIN3ALUH,
OBJIQJICHUE SI3BIKOM MAaTeMaTHKH M MaTeMaTH4eCKOH KyJIbTYpOH KakK CpPEJCTBOM ITO3HAHWSI
MHUpa, TOTOBHOCTh OCYIICCTBJISITH MPOCKTHYIO M  HCCIEIOBATEIILCKYIO  JESTEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHbIE pe3yabTaThl OCBOCHHS IPOTrpaMMbl Y4eOHOTo nipeaMeTa «MaTteMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMU HO3HAGAM EIbHOIMU OeliCIEUsIMU,
VHUBEPCATbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU, — YHUBEPCAIbHOIMU — PecylsimUGHbLMU
oeticmsusmu.

1) YVuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom gopmuposanue 6a308vix
KOZHUMUBHBIX NPOYECCO8 00VUaArOWUXcs (0C8OeHUEe MemOo008 NO3HAHUS OKPYICAIWe20 MUpd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ un@opmayueti).

ba3oBble JJornveckue aelcTBUSA:

BBISIBJISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXIy HOHATUAMU; (OPMYJIUPOBATH OINpPEAEICHUs MOHATHH; yCTaHaBIUBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAILMHU, OCHOBAHUS /ISl 000OLIEHNUS U CPaBHEHUs, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPeoOpa3OBBIBATh CYXICHHS: YTBEPAWUTENbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,

BBISBIIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKTax, TaHHBIX,
HAOJIIOJIEHUAX U YTBEP)KACHMSX; MpeularaTb KPUTEPUU Uil BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHAYKTHBHBIX
YMO3aKJIFO4YEHAN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JIOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TpsAMBIE M OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJAECHHSI U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO BapUAaHTOB PELICHMS,
BbIOMpaTh HanboJIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble ucciaeaoBaTeabLCKUE AeiicTBHS:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIBCKUNA HWHCTPYMEHT IIO3HAHUS;, (DOPMYIHPOBATH
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHE;

MPOBOANTH CAMOCTOSITENIbHO CIUITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHNE IO YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOTro OOBEKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBHCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, MPOIIECCAMU;

CaMOCTOSITEILHO (pOPMYJIUPOBAaTh O0OOIMIEHUS M BBIBOABI 10 pPe3yJbTaTaM IPOBEAEHHOTO
Ha6JHOI[eHI/I$I, HUCCICIOBaHUA, OLICHUBATDH I[OCTOBepHOCTI: HOJIy‘-ICHHBIX peBy.HBTaTOB, BBIBOJIOB U
00001IeHNI];



MMPOTrHO3UPOBATE BO3MOXKXHOC PA3BUTUC IMPOLICCCA, a4 TAKIKC BBIABHUIATb MPCAIIOJIOKCHHUA O €ro
Pa3BUTHH B HOBLIX YCJIOBHAX.

PatGora ¢ undopmaunmeii:

BBISIBIISITh JAeUIMTHI MHPOpPMAIIMU, TAHHBIX, HEOOXOMUMBIX JUIsi OTBETA HAa BOMPOC M IS
peIIeHUs 3aa4H;

BbIOMpaTh  MHQOpPMAnM M3 ~ WUCTOYHMKOB  Pa3iIMYHBIX  TUIOB,  aHAJM3UPOBATH,
CUCTEeMATU3UPOBATh W HMHTEPIPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHIOB ©  (QopM
NPEJICTaBIICHHUS;

CTPYKTYpUPOBaTh HH(POPMAIIMIO, MPEICTABISATh €€ B Pa3IHMuHbIX (Popmax, HUILUTIOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHSIM.

2) Vuusepcanvivie KOMMYyHUKamMuHble Oelicmeust, 00ecneyusarm coopmMupo8aHHOCb
COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

Oomenue:

BOCIIpUHUMATh 1 C];)OpMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCIIOBHUAMU U LCIISIMU O6HICHI/I$I;
SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHS B YCTHBIX W THCBMEHHBIX TEKCTaX,
JIaBaTh IOSCHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh ITOJIY4CHHBIA pE3yibTaT;
B X0l OOCYXICHHMs 33/1aBaTh BOIPOCHI II0 CYHIECTBY OOCYXIaeMOW TEMBbI, IMPOOIEMBI,
pCIHaCMOfI 3aaa4M, BBICKA3bIBATb HWACHU, HALICJICHHBIC Ha IMOUCK PCIICHHA; COMOCTABJIATL CBOU
CYXICHHUS C CYXICHHSIMH APYTUX YYaCTHUKOB JMAIOra, OOHAPYKUBATh Pa3lIMdue M CXOJCTBO
TIO3HUIIHIA; B KOPPEKTHOM hopMe POPMYTHPOBATH PA3HOTIACHUS, CBOU BO3PAKCHUS;
NPE/ACTaBIATh PE3yNbTaThl pPEHICHHs 3aJadyd, OKCIIEPUMEHTa, WCCIEOBaHMs, IIPOCKTa;
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIEHUS C Y4YETOM 3aJad Npe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM M WHAMBUAYaJIbHON padoOThl IMpHU
PEIICHHNN y‘I€6HBIX 3aaa4; MNPHUHUMATb MCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTaHM3aII0 COBMECTHOW paboThl, pachpeneniTh BUABI paboT, JHOTOBapUBaThCs, OOCYKIATh
MPOIIeCC U PE3yIbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (oOCykaeHHs, OOMEH MHEHHH, «MO3TOBbBIE
HITYPMbI» U HHBIE); BBIINOJIHATH CBOIO 4acTb pabOThl U KOOPAWHUPOBATH CBOM JAEWUCTBUS C
IpPYTMMH YJI€HaMH KOMAaHbl; OIICHMBATh KAaueCTBO CBOErO BKJIaga B OOIIMI MPOIYKT TO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuensvie oeticmaus, obecnewusarom GopmuposaHue cmulc08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:

COCTaBJISITh TUIaH, AITOPUTM pEIICHUs 3a/1a4H, BHIOMPATh CIOCO0 peleHus ¢ yuéTom
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM MH(POPMAIIHUH.

CaMOKOHTPOJIb:



BJIAJICTh HABBIKAMU II03HABATEIIHOW PE(IEKCHMM KAaK OCO3HAaHUS COBEPUIAEMBIX NEHCTBUHA M
MBICIIUTENIBHBIX ~ IPOLIECCOB, MX  PE3YyJNbTaTOB; BIAJETh CIIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCA U Pe3yJIbTaTa PEUICHUs: MaTeMaTHYECKON 3ajauu;

IOpPEIBUIETh TPYIHOCTH, KOTOPbIe MOI'YT BO3HHUKHYTh IpU pELIEHUH 3aJadyd, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U yCIOBUSAM, OOBSCHITh MPUYMUHBI JOCTHKCHUS WU
HEIOCTUXKEHUS  PE3yJbTaTOB  JCATEIbHOCTH, HAXOOUTh  OIIMOKY, JaBaTb  OLICHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH M CIACACTBUS U3 HUX MPU PEIICHUH I'€OMETPUUYECKHUX
3a7ad4.

OnepupoBaTh MOHATHSAMH: MApPAJICNIBHOCT, W MHEPHEHAUKYISIPHOCTh MPAMBIX U
IUIOCKOCTEHA.

KrnaccudunumpoBaTs B3aUMHOE PacIOOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: JBYTPAHHBIM yroi, TpaHU JBYTPaHHOTO yria, pebdpo
JBYTPAHHOTO yTJla; TUHEHHBINA yroJl IBYTPAHHOTO YIJIa; TPaayCcHas Mepa JIBYIpPaHHOTO yTJia.

OnepupoBaTh MOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPaHHUK,
3JIEMCHTBI MHOFOFpaHHI/IKa, HpaBHJ’IBHLIfI MHOFOFpaHHI/IK.

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHUpaMHAa; MpU3Ma, MPSIMOYTOIbHBIH
napajuiejenumnes, Kyo).

KnaccudunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS JJs  Kjiaccuukaiuu
(BI)IHYKJ'[BIG n HGBBIHYKJ'II)IC MHOFOFpaHHI/IKI/I; HpaBI/IJ'II)HI)Ie MHOFOI’paHHI/IKI/I; prIMBIG nu
HAKJIOHHBIE IPU3MBI, TapalIeIemUIe/Ibl).

OHCpHpOBaTB IIOHATUAMMU . CGKYHI&SI IIJIOCKOCTBh, CCUCHUEC MHOFOFpaHHI/IKOB.

OOBSICHITH IPUHITUITHI TIOCTPOSHUS CEUECHUH, HCIIONIB3Yys METO/I CIIEIOB.

CTpOI/ITB CCUCHUA MHOFOTpaHHHKOB METOAOM CJICAOB, BBIIIOJIHATH (BI)IHOCHI)IG) IIJIOCKHUEC
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

PeHIaTI) 3a1a4 HAa HAXO0XXIACHUEC FeOMeT”queCKHX BCJIMYHH I10 06pa3uaM NN aJ'IFOpI/ITMaM,
MPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl MPU PEIICHUU CTAaHAAPTHBIX MATEMATHUECKUX
3a1a4 Ha BBIYUCIICHUC paCCTOSIHI/II\/’I Me>1<)1y JABYMsI TOYKaMH, OT TOYKH 0 HpHMOﬁ, OT TOYKU OO0
TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

PeHIaTI) 3a1a4 HAa HAXO0XXIACHUEC FeOMeTqueCKHX BCJIIMYHUH I10 06pa3uaM NI aJ'IFOpI/ITMaM,
MPUMEHSISI U3BECTHBIE AHATUTUYECKHE METObl MPU PEIICHUU CTAaHAAPTHBIX MATEMATHUECKUX
3a/lad Ha BBIUMCJIEHUE YIJIOB MEXJY CKPEIIMBAIOLIMMUCA MNPAMBIMHA, MEXIy IpPSAMOH U
TUIOCKOCTBIO, MEXKY TUIOCKOCTSIMU, IBYTPAaHHBIX YTIIOB.

Berauciste 00bEMBI U TUIOIIAAM TTOBEPXHOCTEH MHOTOTPAHHHUKOB (MTPU3Ma, MHUPaMHJIA) C
npUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOILEHHUS MEXIy IUIOMAASIMU TOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OHGpI/IpOBaTB IIOHATUAMUNU . CI/IMMeTpI/IH B HpOCTpaHCTBC; I_[eHTp, OChb U IINIOCKOCTH
CUMMETPHUH; LIEHTP, OCh U IJIOCKOCTH CAMMETPHUH (PUTYPHI.



W3Bnekath, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH WHPOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpumensTp reoMeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
HPENOJIArarouX HECKOJIBKO IAroB PEIICHUs, eCAM YCJIOBUS NPUMEHEHHs 3aaHbl B SIBHOM
dopme.

[IpuMeHATh TpOCTEHIKe MPOrpaMMHBIC CPEACTBA W AJIEKTPOHHO-KOMMYHHUKAI[HOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBOAMTH TIPUMEPHI MAaTEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHPOAEC W IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHWS HA MPAKTHKE: aHAIM3UPOBATh peajbHbIC CUTYAIlMUd U
MMPUMCHATH HU3YUCHHBIC IIOHATUSA B mponecce IIOUCKa peUICHUA MaTeMaTN4YCCKHN
copMyIHPOBAHHON MPOOJIEMBI, MOJCIMPOBATh pPEalibHbIC CHTYallMd Ha $3bIKE TCOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM FeOMETPHUYCCKUX
BCJIIMYHH.

11 KUIIACC

OnepupoBatb HOHSITUSMU: LMJIMHIpUYECcKas IIOBEPXHOCTb, oOpasymoiue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKasi IOBEPXHOCTh, 00pa3yrolue KOHNYECKOH
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATHUSAMHU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbruucnate 00bEMBI U IJIOIIAM TOBEPXHOCTEH TEJ BpAllleHUsl, TEOMETPUUYECKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUAMHU: MHOTOIPAaHHMK, BIHMCAHHBI B cdepy MW OMMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIlICHUS.

BBIUUCIIATE COOTHOLIEHUS MEXY TUIOIAAsIMHU TOBEPXHOCTEN M 00bEMaMU TTOJJOOHBIX TEJI.

N300paxarh u3yyaemble (UTyppl OT PYKH U C HPUMEHEHHEM IPOCTBIX YEepPTEKHBIX
WHCTPYMEHTOB.

BbINOMHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Brekatb, MHTEPIPETUPOBATH U MPEOOPa30BbIBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE NEMCTBUS CIIOKEHUS BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXEHMSI BEKTOpA
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIOT.

[TpuMeHsTH paBUIIO NapajlIeeUIEea.

OnepupoBaTh NOHSTHUSAMHU: JEKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOMAYIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAaHAPHBIE BEKTOPHI.

HaxoauTe cymMmmy BEKTOPOB U NPOM3BEACHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJIIpHOE MPOU3BEICHHUE, PACKIIAIbIBATh BEKTOP 110 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.



[IpumensaTs reoMeTpuueckue (aKThl Ui PEUICHUS CTEPEOMETPUYECKHUX 33724,
HPEANOJAraroluX HECKOJIBKO IAroB PEIICHUs, €CJH YCJIOBUS NPUMEHEHHs 3aJaHbl B SIBHOM
dopme.

Pemath mpocreiiiiiie reOMeTpHUYSCKUE 3a/1aud Ha MPUMEHCHHUE BEKTOPHO-KOOPIMHATHOTO
METOoJ1a.

Pemate 3amaud Ha JI0KA3aTelbCTBO MATEMATHYECKHUX OTHOMICHWH M HAXOXKICHHE
TCOMCTPHUICCKUX BCIWYHH I10 06pa3uaM WKW aJIropuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOAbI IPU
pEIICHUH CTaHIAPTHBIX MATEMaTUIECKUX 3a71a4.

IIpuMeHATh NpOCTEHIINE NPOTPaMMHBIE CPEICTBA MU 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYCCKHUX 3a/1a4.

IIpuBoauTh INpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUS Ha NPAKTUKE: AHAIU3UPOBATh PEANBHBIC CUTYallUH U
OPUMEHATh  M3YYCHHbIE TOHATHS B  TPOIECCe IOMCKA  PEHICHHS  MaTeMaTHYECKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJEIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH H TEOpEM,
arrapara aﬂrerH; peuiaTth MPAKTUYCCKUC 3a1a4U, CBA3AHHLIC C HAXOKACHUEM I'COMCTPHICCKUX
BEJTUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI Kosaun4vecTBo 4acoB dueKkTpoHHbIe (LM (POBbLIE)
n/n oOpa3oBaTe/ibHbIE pecypchl
Bcero| Kourp. |[IIpakTnu.
padoThbI
padoThI

1 Beenenue B crepeoMeTpuro 10 bubnnoreka [JOK
https://m.edsoo.ru/1c209e37

2 [Ipsimble u muiockoctu B poctpanctse. [lapamnensHocts | 12 1 bubnnorexa [HOK

MPSIMBIX M IJIOCKOCTEH https://m.edso00.ru/1c209e37

3 [TepnieHUKYISIPHOCTD MPSMBIX U ITIOCKOCTEHN 12 bubnuotexa [JOK
https://m.edsoo.ru/1c209e37

4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTAMH 10 1 bub6nuoreka [IOK
https://m.edso0.ru/1c209e37

5 MHororpaHHuKH 11 1 bubnuotexa [JOK
https://m.edsoo0.ru/1c209e37

6 OO6BEMBI MHOTOTPaHHUKOB 9 1 bubnmnoreka [JOK
https://m.edso0.ru/1c209e37

7 [ToBTOpEHME: CeUeHUs], pACCTOSIHUS U YTJIbI 4 1 bubnnorexka [JOK
https://m.edsoo0.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0 Draggable item 3677870156 was dropped
over droppable area 3677870156
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11 KJIACC

Ne /i HaumeHoBaHHUe pa3iesioB H TeM NMPOrPaMMbI KosuuecTBo yacos JJeKkTpoHHbIe (IM(POBbHIE)

oOpa3oBaTe/IbHBIE pecypchl

Bcero| Koutp. | [IpakTny.
padoTbl| padoTHI

1 Tena BpameHus 12 bubnuorexa IHOK https://m.edsoo.ru/1c209e37
2 OO0BEMBI TET 5 1 bubaunoreka I{OK https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpIMHATHI B TPOCTPAHCTBE 10 1 bubmmoreka LIOK https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUI 7 1 bubnuorexa IJOK https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KosauuyecTBO 4acon Jara DyeKTpoHHBbIE HUPPOBBIE
n/n U3y4yeHus | oOpazoBaTebHbIE pecypchl
Bceero| Kontp. |IIpakTuy.
padoThI
padoThI
1 |OcHOBHbIE TOHATHS CTEPEOMETPUU: TOUKA, IPSIMasi, ITIOCKOCTb, 1 bubnnoreka [JOK
npocTpancTBo. [IpaBuia n3o00pakeHUs Ha pUCYHKaX: H300paKEeHUs 03.09.25|https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaljieNIbHbIX MPSIMBIX (OTPE3KOB), CEpeIHBI OTPE3Ka
2 |TloHsATHS: IepeceKaroIrecs TUIOCKOCTH, MEPECEKAIOIIHECcs TpsMast | 1 05.09.25 bubnnoreka [JOK
IUIOCKOCTh """ https://m.edsoo.ru/2d8a9¢99
3 |IlonsTus: nmepecekarourecs MIOCKOCTH, TIepeceKaroIuecs npsmas u 1 09.09.25 bubnnoreka [JOK
TUIOCKOCTb "7""7| https://m.edsoo.ru/db685e73
4 |3HaKOMCTBO ¢ MHOTOTPaHHUKAMH, H300pakeHNEe MHOTOTPAHHUKOB Ha 1 bubnuotexa [JOK
11.09.25 )
PHUCYHKaX, Ha IPOEKIIMOHHBIX YepTerKax https://m.edsoo0.ru/a63959%d
5 |HauanbHble cBeeHus 0 KyOe v mupamMue, uX pa3BEPTKU U MOJIEIH. 1 16.09.95 bubnnoreka [JOK
CeueHHss MHOTOTPaHHHKOB 777 https://m.edso0.ru/b30dff38
6 |HauambHble cCBeieHUS O KyOe M MUpaMUjIe, NX pa3BEPTKH U MOJIEITH. 1 18.09.25 bubnnorexka [JOK
CeueHnsi MHOTOTPaHHUKOB T https://m.edsoo.ru/3d8ffd32
7 |TloHsiTHEe 00 aKCHOMATHYECKOM TTOCTPOCHUH CTEPEOMETPUH: aKCHOMBI 1 bubnnorexka [JOK
23.09.25 )
CTEpEOMETPHUU U CIEACTBHS U3 HUX https://m.edsoo.ru/0ccbcéfe
8 |IloHsiTHEe 00 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI 1 bubnmnoreka [JOK
25.09.25 _
CTEPEOMETPHUH U CICICTBHS U3 HUX https://m.edso0.ru/239c8cb4
9 |[ToHsATHE 00 aKCHOMATHUYECKOM MTOCTPOSHUH CTEPEOMETPUH: AaKCHOMBI 1 bubnnorexka [JOK
30.09.25 )
CTEpEOMETPHUU U CIEACTBHS U3 HUX https://m.edso0.ru/65¢c6b106
10 |[ToHsTHE 00 aKCHOMATUYECKOM IIOCTPOSHHU CTEPEOMETPHH: aKCHOMBI 1 bubnuoreka [IOK
02.10.25 ,
CTEPCOMETPHUH M CIICJACTBHS U3 HUX https://m.edsoo.ru/258fc245
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Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTpOHHBIE HU(POBBIE
n/n HU3y4yeHusi| oOpa3oBaTesbHbIe pecypchl
Bceero| Kontp. |IIpakTuy.
padoTbI
padoThI
11 |B3aumHOeE pacronoXeHue NpsIMbIX B IPOCTPAHCTBE: Iepecekaromuecs, | 1 bubmumoreka [IOK
07.10.25 _
napauielibHbIe U CKPCIIUBAIOIINECS IPSIMbIC https://m.edso0o.ru/1a2520f6
12 |ITapanmnenbHOCTH MPSIMBIX U TIOCKOCTEW B TIPOCTPAHCTBE: 1 bubnnorexa [HOK
napajuieNbHbIe MPsMbIe B TPOCTPAHCTBE; MAPaAJUIENbHOCTh TPEX 09.10.25|https://m.edsoo.ru/93ad36b3
MPSIMBIX
13 |ITapamnenbHOCTh MPSIMBIX U TIOCKOCTEW B TIPOCTPAHCTBE: 1 bubnnorexa [HOK
N 14.10.25 )
[TapamienbHOCTh MPSMOM U INIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 | Vrubl ¢ coHanpaBiICHHBIMUA CTOPOHAMH 1 16.10.95 bubnnoreka [JOK
7777 https://m.edso0.ru/9f4071b9
15 | Yron Mexay npssMBIMU B TIPOCTPAHCTBE 1 1.10.25 bubnuotexa [JOK
77| https://m.edsoo.ru/fe 733862
16 | Yrom Mexay npsMBIMU B TIPOCTPAHCTBE 1 23.10.25 bubnuotexa [JOK
77| https://m.edso0.ru/2935a9a0
17 |ITapannensHOCTh MIOCKOCTEH: MapaienbHbIe IOCKOCTH 1 03.11.25 bubnnoreka [JOK
77| https://m.edsoo.ru/2e18f255
18 |CpoiicTBa MapauIeIbHBIX TUIOCKOCTEH 1 06.11.95 bubmmoreka [JOK
77| https://m.edsoo.ru/e504d656
19 |IIpocreiimue npocTpaHCTBEHHBIC (UTYPHI HA TUIOCKOCTH: TETPadp, 1 bubnmoreka [JOK
11.11.25 j
Ky0, mapaienenumne https://m.edsoo.ru/4a28dc02
20 |TlocTpoeHue cedeHmit 1 13.11.95 bubnmnoreka LIOK
777 https://m.edsoo.ru/1d434d0f
21 |IlocTpoeHne ceueHmi 1 18.11.95 bubmmoreka [IOK
77| https://m.edsoo.ru/ec26fe5d
22 |KontponbHas pabora o teme "[IpsiMble 1 TNIOCKOCTH B MPOCTpaHCcTBe. | 1 1 50.11.25 bubnuoreka [IOK

[TapannensHOCTh NPSIMBIX U INIOCKOCTEN"

https://m.edso0.ru/9a0a9e56



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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

Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTpOHHBIE HU(POBBIE
n/n HU3y4yeHusi| oOpa3oBaTesbHbIe pecypchl
Bceero| Kontp. |IIpakTuy.
padoTbI
padoThI
23 |TleprieHIUKYISIPHOCTD PSMOM M TUIOCKOCTH: TEPIICHIUKYISIPHBIC 1 bubmumoreka [IOK
25.11.25 )
MpsIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 | IIpsiMble apaieNbHbIC U MEPIICHINKYISIPHBIE K TNIOCKOCTH 1 bubnnorexa [HOK
27.11.25 )
https://m.edsoo.ru/0ac11c95
25 |IIpsiMble apaiyieNibHbIC U MEPIICHIUKYIISIPHBIC K TUIOCKOCTH 1 02.12.25 bubnnoreka [JOK
77| https://m.edsoo.ru/ba545966
26 |IIpu3HaK nepreHANKYIIPHOCTH MPSIMOM U TUIOCKOCTH 1 04.12.25 |bubnuoreka [IOK
https://m.edsoo.ru/f85bfc46
27 |IIpu3HaK NepNeHANKYISIPHOCTH MPSIMOU M TUIOCKOCTH 1 09.12.25 |bubnuoreka LIOK
https://m.edso0.ru/79165d15
28 |Teopema o MpsiMOi EPIEHANKYIISIPHON TNIOCKOCTH 1 11.12.25 |bubamnoreka [IOK
https://m.eds00.ru/635c5087
29 |Teopema o IpsIMOM TIEPIICHIUKYISIPHOM TIIOCKOCTH 1 16.12.25 |but6muoreka [JOK
https://m.edsoo.ru/bd3745f8
30 |Teopema o mpsAMOii MEPIEHUKYISIPHOM IOCKOCTH 1 18.12.25 |bubamnoreka [IOK
https://m.edsoo.ru/7d18834b
31 |TlepneHAMKYISp ¥ HAKJIOHHBIE: PACCTOSTHHE OT TOYKH JIO ITIOCKOCTH, 1 23.12.25 |bubmuoteka [IOK
paccTosiHue OT MPSIMOHN J0 TUIOCKOCTH https://m.edsoo.ru/33c477d3
32 |TlepnieHAUKY/SAp U HAKJIOHHBIE: PACCTOSTHHE OT TOYKH JIO ITIOCKOCTH, 1 25.12.25 |bubmuoteka [{IOK
paccTosiHue OT MPSIMOHN J0 TUIOCKOCTH https://m.edsoo.ru/66fefadd
33 |IlepneHauKyasp U HAKJIOHHBIE: PACCTOSHHE OT TOUKH JI0 TIJIOCKOCTH, 1 30.12.25 |bubanoreka IJOK
paccTostHUE OT MPSAMOM 70 TNTOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 |TlepneHAMKY/ISAP U HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JI0 ITIOCKOCTH, 1 bubnroreka [JOK
paccTosiHue OT MPSIMOHN 10 TUIOCKOCTH https://m.edsoo.ru/dbee22bc
35 | VYTibl B MPOCTPAHCTBE: YIOJI MEXY IPSIMOU U TNIOCKOCTHIO 1 bubnmoreka [JOK



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc

Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTpOHHBIE HU(POBBIE
n/n HU3y4yeHusi| oOpa3oBaTesbHbIe pecypchl
Bceero| Kontp. |IIpakTuy.
padoTbI
padoThI
https://m.edsoo.ru/6b61b2b4
36 |/IByrpaHHBII yroJi, IMHEHHBIN yroJl IBYTPAaHHOTO yTIjia 1 bubnuorexa [IOK
https://m.edsoo.ru/5faOb3ce
37 | AByrpaHHBII yToJI, IMHEHHBII YTroJ IBYTPAHHOTO yTiia 1 bubnnorexa [HOK
https://m.edsoo.ru/c7c777ed
38 |IleprneHAMKYISPHOCTD TUIOCKOCTEH: IPU3HAK EPIEHANKYISIPHOCTH 1 bubnuoreka [IOK
JBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 |[leprieHAMKYISAPHOCTD IIIOCKOCTEH: MPU3HAK EPICHIUKYIIPHOCTH 1 bubnnorexa [HOK
JIBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 |TleprieHAMKYISIPHOCTH MIOCKOCTEW: IPU3HAK MEPIIEHANKYIISIPHOCTH 1 bubnnorexka [JOK
JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 |Teopema o TPEX MepHEeHIUKYIpax 1 bubnuoreka [IOK
https://m.edsoo.ru/e4972cdc
42 | Teopema o TPEX MEPIEHIUKYISIPaxX 1 bubnnoreka [JOK
https://m.edso0.ru/52188a7d
43 | Teopema 0 TpEX MepIEHANKYIISIPax 1 bubmuorexa [IOK
https://m.eds00.ru/9f246736
44 | KonTponpHas pabota o TemaM "[leprneHaAuKyIsipHOCT NPSAMBIX U 1 1 bubmuorexa [IOK
ockocTe" u "YTIIbl MeXTY MPSIMBIMHU U TUIOCKOCTSAMHE" https://m.edso0.ru/5b971ef3
45 |TloHATHE MHOTOTPAaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTDAaHHHKA, 1 bu6mmorexa [IOK
BBIITYKJIBIE U HEBBIMTYKJIbIE MHOTOI'PAaHHHUKH; pa3BEPTKA MHOTOIPaHHHUKA https://m.edso0.ru/2d24e873
46 |Ilpu3ma: n-yronpHas MpU3Ma; TPaHU M OCHOBAHHS PU3MBI; TIPSIMast 1 1 bubnuorexa [IOK
HaKJIOHHAsI TPU3MbI; OOKOBas U MOJIHAS TIOBEPXHOCTH MPU3MBI https://m.edsoo.ru/b4ad63ad
47 | Tlapanenenuiesi, mpsMOYTOJbHBIA MapayUIeJICTUIIS U €r0 CBOMCTBA 1 bubnroreka [JOK

https://m.edsoo.ru/8a7be683
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Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTpOHHBIE HU(POBBIE
n/n HU3y4yeHusi| oOpa3oBaTesbHbIe pecypchl
Bceero| Kontp. |IIpakTuy.
padoTbI
padoThI
48 |Ilupamupaa: n-yroyibHasi MUpaMH/a, TPAaHU U OCHOBAHHE TTHPAMUJIbI, 1 bubmumoreka [IOK
OOKOBasI ¥ TIOJTHASI TOBEPXHOCTh MTHUPAMHU/IbI; IPABUIIbHAS U YCCUEHHASI https://m.edsoo.ru/fblcd0a5
nupamuIa
49 |IIpaBuiabHBIE MHOTOTPAHHHUKH: IOHSTHE PAaBUIBHOTO MHOTOTpaHHMKa; | 1 bubnmorexa LIOK
MpaBUJIbHAS MTPU3MA U MPABHIIbHAS MUPAMU/IA; TPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroJibHas MMPaMuIa U NPaBIIBHBIN TETpasap; Kyo
50 |IIpencraBienue o MPaBUIIBHBIX MHOTOTPaHHUKAX: OKTAadp, qoaekasyap | 1 bubnmnorexa LIOK
U UKOCAdIP. https://m.edsoo.ru/a0fdd5bf
51 |CummeTpus B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIHHO TOUKH, 1 bubnnorexa [HOK
IPSIMOHL, TUIOCKOCTH. DJIEMEHThl CHMMETPHH B TUPaMU/Iax, https://m.edsoo.ru/b9e777d9
napaJuiesienurne/ax, MpaBUIbHbIX MHOTOTPaHHHKAX
52 |BprumciieHue 21eMEeHTOB MHOTOTPAaHHHUKOB: pEOpa, TMaroHau, yribl 1 bubnnoreka [JOK
https://m.edsoo.ru/6cdbecef
53 |[Inomaaps GOKOBOM MOBEPXHOCTHU U MOJIHOW TOBEPXHOCTH MPSIMOI 1 bubnnoreka [JOK
MIPU3MBI, IUIOIIA]Jb OCHOBAaHHM, TeOpeMa 0 GOKOBON MOBEPXHOCTH https://m.edso0.ru/37d84157
MPSIMOM TTPU3MBI
54 |ITnomanaps 6OKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIHHOM 1 bubnnorexka [JOK
MMPaMHJIbI, TEOpeMa O TUTOIIaIU OOKOBOM MOBEPXHOCTH YCEUEHHOM https://m.edso0.ru/5603e30b
UPaAMHU/IBI
55 |KontpomnpHas pabora o reme "MHOrorpaHHHKH" 1 1 bubmmoreka [IOK
https://m.edsoo.ru/a95f5c04
56 |IlomsTue 06 00BEME 1 bubarorexa [JOK
https://m.edsoo.ru/7ad0020b
57 |O0BEM nEpaMUIBI 1 bubmuoreka [JOK
https://m.edso0.ru/235171b3
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Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTpOHHBIE HU(POBBIE
n/n HU3y4yeHusi| oOpa3oBaTesbHbIe pecypchl
Bceero| Kontp. |IIpakTuy.
padoTbI
padoThI
58 |O0BEM nupamMuIbI 1 bubanorexa [JOK
https://m.edsoo.ru/f47dfefd
59 |OO6BEM EpamMuIbI 1 bubmuoreka [JOK
https://m.edso0.ru/79¢10312
60 [OO0BEM MUpamMuIbI 1 bu6mmoreka [IOK
https://m.edsoo.ru/2faadc3f
61 |O06BEM pu3MBI 1 bubmmoreka [IOK
https://m.eds00.ru/79853608
62 |O0BEM MpHU3MEI 1 bubnuoreka [IOK
https://m.edsoo0.ru/1e053890
63 |O0BEM MpHU3MEI 1 bubnuoreka [IOK
https://m.edsoo.ru/482d3f51
64 |KontpomnbHas padora o teme "OO0bEMBI MHOTOIpaHHHKOB" 1 1 bubnnorexka [JOK
https://m.edsoo0.ru/28a6573c
65 |IloBropenue, 00o0ImIeHHE cucTeMaTH3anus 3HaHui. [locTpoeHne 1 bubnuoreka [IOK
CEYCHUI B MHOTOTPAHHHKE https://m.edsoo.ru/098bedad
66 |[ToBTOpeHUe, 000OIIEHNE CHCTEeMAaTH3als 3HAHWIA. Bhrancienme 1 bu6mmorexa [IOK
pacCTOSHUN: MEXTY IBYMSI TOUKaMH, OT TOYKH JIO TIPSIMOM, OT TOUKH https://m.edsoo.ru/f7792ba9
710 TUIOCKOCTH, MY CKPEIIUBAOIIUMUCS TTPSIMBIMU
67 |HroroBas KOHTpOIBHAs paboTa 1 1 bubmuoreka [IOK
https://m.edsoo.ru/b9146bc0
68 |[ToBTOpeHUEe, 0000IIEHNE CHCTEeMAaTH3aNs 3HAHWIA. Berancienne 1 bu6mmorexa [IOK
YTJIOB: MEXKIY CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXY IPSIMON 1 https://m.edso0.ru/56765e8b
TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB MEKAY TUIOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
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11 KJIACC

Ne Tema ypoka KonuyecTBo yacoB Hara DJIeKTpOHHBIE HH(POBBIE

n/n u3yveHusi | o0pa3oBaTe/ibHbIE pecypchl

Bcer KonTtp. IIpakTHu.
0
padoThI padoThbl
1 |Cdepa u map: ueHTp, paauyc, iuameTp; mIomaab 1 bubmmoreka [IOK
05.09.25
MOBEPXHOCTH Cepbl https://m.edso00.ru/0341bc2b
2 |B3aumHOe pacronoxeHue cepbl U IIO0CKOCTH; 1 bubnunoreka LIOK
12.09.25
KacaTeJbHas IJIOCKOCTh K cdepe; momanab chepsl https://m.edsoo.ru/bed12a43

3 |Mzobpaxenue chepsl, mapa Ha miockoctu. CeueHust 1 19.09.25 bubnuotexa [JOK
mapa 7 | https://m.edso0.ru/bc15f7f2

4 | HumuHaprdeckas MOBEPXHOCTh, 00pa3yromme 1 bubnnoreka [JOK
IMJTHHPUYECKON TIOBEPXHOCTH, OCh IIMJIHHAPHYECKOI 26.09.25 | https://m.edsoo.ru/6054b8cl
MIOBEPXHOCTH

S |mmuHmp: ocHOBaHMS U OOKOBAst MOBEPXHOCTH, 1 bubnnoreka [JOK
o0pasyroras U 0Ch; TUIOMNIAb OOKOBOM U TMOTHOM 03.10.25 [ https://m.edso0.ru/188f6216
MIOBEPXHOCTH

6 |M300pakeHne NUIMHIPA HA TUIOCKOCTH. Pa3BépTka 1 bubnuotexa [JOK
trHapa. CedeHus MUTMHIPa (MI0CKOCThIO, 10.10.25 | https://m.edsoo.ru/016e25eb
napauieIbHON WIN MEePIEHANKYISIPHON OCH IMJIUMH]IPA)

7 |KoHudeckast TOBEpXHOCTh, 00pa3ykoIIie KOHNIECKOH 1 bubnnorexka [JOK
MOBEPXHOCTH, OCh U BEPIIMHA KOHHUECKOMH 17.10.25 | https://m.edsoo.ru/c94ba09b
MOBEPXHOCTH

8 |Konyc: ocHOBaHME U BepIlnHa, 00pa3yromias U 0Ch; 1 94.10.25 bubnuorexa [JOK

TJI0IA b OOKOBOM M IMOJTHOM MOBEPXHOCTH

https://m.edso0.ru/897dd3b2
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https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

Ne Tema ypoka KonuyectBo yacoB Hara DJIeKTpOHHBIE HH(PPOBBIE
n/n u3yveHusi | o0pa3oBaTeibHbIE pecypchl
Bceer KonTp. IpakTny.
)
padoThI padoThI
9 | Yceuéuuslii KOHYC: 00pa3yroIie U BICOTA; OCHOBaHus | 1 bubnuorexa [JOK
07.11.25
1 OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
10 |H300paskeHme koHyca Ha TIOCKOCTH. Pa3BEpTKa 1 bubnnoreka [JOK
KoHyca. CeueHus: KOHyca (IUIOCKOCTBIO, MapajIeIbHON 14.11.25 https://m.edsoo.ru/Obdelbe8
OCHOBAHUIO, U MIIOCKOCTBIO, TPOXOIAIICH uepes o
BEPILUHY)
11 |KomOuHaIms TeJ BpalleHUss | MHOTOTPAaHHUKOB 1 bubnnoreka [JOK
21.11.25
https://m.edsoo.ru/3cef10e5
12 |MHororpaHHHUK, OTIUCAHHBII 0KOJIO cepbl; chepa, 1 bubnnoreka [JOK
28.11.25
BIIMCAHHAsl B MHOTOTPaHHUK WJIM B TEJIO BPaILlCHHS https://m.edso00.ru/0b136158
13 |Tloustie 06 00béMe. OCHOBHBIE CBOMCTBAa 00HEMOB Tem | 1 05.12.25 bu6mmorexa [IOK
77 | https://m.edsoo.ru/26a03fb7
14 |O6BEM muMHApa, KOHYCa 1 12.12.95 bubmmoreka [JOK
7 | https://m.edso00.ru/5513d87b
15 |O6BEM mapa u iomank cheps 1 10.12.95 bubmmoreka [JOK
7777 | https://m.edsoo.ru/d189bde2
16 |[TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS Mexay | 1 bubnmoreka [JOK
. N 26.12.25
IUTOINASIMH TTOBEPXHOCTEH, 00BEMaMU TOJO0HBIX TEIT https://m.edsoo0.ru/810cfleb
17 |KoutpomnbHas paborta o Temam "Tena BparieHus" u 1 1 bubnmnoreka [JOK
"O0bemMsbl TEN" https://m.edsoo.ru/4a33a8ab
18 |BekTop Ha IUIOCKOCTHU M B TIPOCTPAHCTBE 1 bubnuoreka [IOK

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



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

Ne Tema ypoka KonuyectBo yacoB Hara DJIeKTpOHHBIE HH(PPOBBIE
n/n u3yveHusi | o0pa3oBaTeibHbIE pecypchl
Bceer KonTp. IpakTny.
0
padoThI padoThI
19 |CnoxeHre U BBIYMTAHHE BEKTOPOB 1 bubnuorexa [JOK
https://m.edsoo.ru/23f4f089
20 | YMHOXEHHE BEKTOpa Ha YHCIIO 1 bubnnoreka [JOK
https://m.edsoo.ru/dee379eb
21 |Pa3noxeHHe BEKTOpaA M0 TPEM HEKOMILTIAHAPHBIM 1 bubmmoreka [IOK
BekTopam. [IpaBuiio mapanienenumeaa https://m.edsoo.ru/a28fd74e
22 |Pemienue 3a51a4, CBA3aHHBIX C IPUMEHEHUEM TIPABIIIT 1 bubmmoreka [IOK
JICUCTBHI C BEKTOPAMHU https://m.edso0.ru/5a827900
23 |KoopauHaTHO-BEKTOPHBIH METOJI IIPH PELICHUH 1 bubmmoreka [IOK
reOMETPUYECKUX 33134 https://m.edsoo.ru/d3alfe30
24 |TIpsMoyTobHAs CUCTEMa KOOPIUHAT B IPOCTPAHCTBE. 1 bubnnoreka [JOK
Koopmaunats! Bektopa. [Ipocreiimue 3a1aun B https://m.edso0.ru/48db7058
KOOpPIHATAX
25 | Vroa mexay Bekropamu. CKaJIIpHOE POU3BECHUE 1 bubmmoreka [IOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 |BprymciieHe yriioB MEXIY MPSIMBIMU M IUIOCKOCTSMHU 1 bubnmnoreka LIOK
https://m.edsoo.ru/8efbe78e
27 |KonTpospHas pabota o Teme "BekTopsl u koopauHaThl| 1 1 bubnmoreka [JOK
B IIpOCTpaHCcTBe" https://m.edsoo.ru/77c22fc5
28 |IloBTOpEHUE, 00OOUICHNE U CUCTEMATH3aLUsl 3HAHHI. 1 bubnuoreka [IOK

OcHoBHBIE HUTYPHI, (HAKThI, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edso0.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

Ne Tema ypoka KonuyectBo yacoB Hara DJIeKTpOHHBIE HH(PPOBBIE
n/n u3yveHusi | o0pa3oBaTeibHbIE pecypchl
Bceer KonTp. IpakTny.
0
padoThI padoThI
29 |IToBTOpeHue, 000OIICHNE ¥ CUCTEMATH3AIHMS 3HAHUI. 1 bu6mmoreka [IOK
OcHoBHbIe GUTYPBI, PaKThl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHUH
30 |IToBTOpeHuUe, 000OIICHHE U CUCTEMATU3AIUS 3HAHHIA. 1 bubmmoreka [IOK
3a1aun IaHUMETPUH M METOJIbI UX PEIICHHS https://m.edsoo.ru/7491efe0
31 |IloBTOpeHue, 0000MICHHE U CUCTEMATU3AIUS 3HAHH. 1 bubmmoreka [JOK
3a1aun IaHUMETPUH U METOJIbI UX PEIICHHS https://m.edsoo.ru/4dffda97
32 |I[ToBTOpeHue, 000OIICHNE U CHCTEMATH3AIINs 3HAHUI. 1 bubmmoreka [IOK
OcHoBHBIE QUTYpHI, HaKThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUH
33 |HToroBast KOHTpOJIbHAS paboTa 1 1 bubmmorexa [IOK
https://m.edsoo.ru/ec24dfc2
34 |[ToBTOpeHue, 000OIICHNE U CHCTEMATH3AIINs 3HAHU I 1 bubnnorexka [JOK
https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



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

IPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMSA OCHOBHOU
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kon .
IDOBEDSEMOr0 IIpoBepsiemble NpeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
posep 00pa3oBaTe/IbHOM NMPOrPaMMBbI CpeIHero 001ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OmnepupoBaTh NOHATUSAMU: TOUKA, MIPsIMasi, IIIOCKOCTh
79 [IpuMeHSTh aKCMOMBI CTEPEOMETPHHM M CIEACTBUS W3 HHUX MpPU PEIICHUH
' reOMETPHUECKUX 3a]a4
73 OmnepupoBaTh NOHATUSAMH: MAPALICIBHOCTD M MEPIICHANKYISIPHOCTD MPSIMBIX
' U IJIOCKOCTEHN
74 Knaccudumnuposars B3aMMHOE pacrosoxeHue IPSIMBIX
' U TIOCKOCTEH B IPOCTPAHCTBE
OmnepupoBaTh MOHATHAMHU: ABYTPAaHHBIA Yyroj, TPaHW IBYIPAaHHOTO YIJa,
7.5 peOpo ABYIpaHHOIO Yrila, JUHEWHBIM yrojg ABYIPaHHOIO Yria, rpagycHas
Mepa JIBYTPaHHOTO yTiia
76 OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMTYKJIBIA M  HEBBITYKJIBIA
' MHOTOTPaHHUK, SJIEMEHTHl MHOTOTPAHHUKA, TIPABUIIbHBIA MHOTOTPaHHHUK
77 Pacnio3HaBaTe OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IMTUpaMUaa, TpPU3Ma,
' NPSIMOYTOJIbHBIN Mapasuienenumnes, Kyo)
KnaccuduimpoBath ~ MHOTOTpaHHHMKH, ~ BBIOMpass ~ OCHOBaHHSA IS
7.8 Kjaccu(uKauuy (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOI'PAaHHHUKH, MPAaBUIIbHbIE
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPH3MBI, TapaJuIeIeTTUTIE/IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBSACHATh NMPUHLIUIBI TIOCTPOCHUS CEUYEHUH MHOTOTPAHHUKOB, HCIONB3YSI
' METOJ, CJIEI0B
CTpouTh CceYeHHS MHOTOTPAHHWUKOB METOJOM  CII€JIOB,  BBIOJHSATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PHUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HAXOXKIAECHHWE TEOMETPUUECKUX BEIMYUH MO 00pasliaM WM
QITOpPUTMaM, TPUMEHsISI M3BECTHBIE AHATUTHUYECKHE METOJbI NPU PEIIeHUH
7.12 CTaHJAPTHBIX MAaTeMaTHYECKUX 3a/lad Ha BBIYUCICHHE DPACCTOSHUN MEXIy

ABYMA TOYKaMU, oT TOYKH J0 priMOfI, oT TOYKHU
A0 INIOCKOCTH, MCKAY CKPCHIMBAOIIIUMHUCA MTPSAMBIMHA




Koxa
MPOBEPsAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

7.13

Pemrate 3a1aun Ha HAXOXKACHHWE TEOMETPUUECKUX BEIMYUH MO oOpas3iaM Hiu
ajropuTMaM, IPUMEHsS HU3BECTHBIC AHAIUTUYCCKUE METOIABI IPU PELICHUU
CTaHJAPTHBIX MATEMATHMYECKUX 3aJad Ha BBIYUCICHUE YIVIOB MEKIY
CKPEIIMBAOIIAMUCSA MPSAMBIMHM, MEXKIAY INPAMONM M IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M TUIOIIAIN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpaMyia) C TNpUMEHEHHUEM (OpMyJl, BBIYHCIATH COOTHOLICHHUS MEXKIY
IUIOLIAISIMU [TOBEPXHOCTEN, 00bEMaMU MOO0OHBIX MHOTOIPAHHUKOB

7.15

OnepupoBaTh MNOHATUSIMHM: CHUMMETPUS B IHPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYpHI

7.16

W3BnekaTh, mpeoOpa3oBBIBATE M HMHTEPIPETHPOBATH HHMOPMAIHIO O
IIPOCTPAHCTBEHHBIX ~I'€OMETPUYECKUX  (uUrypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKax

7.17

[IpumensaTh reomerpuueckue (akThl s PELUICHUS CTEPEOMETPHUECKHX
3a]1a4, MpeIoiaraloiuX HECKOJIbKO IIaroB pelIeHUs], €CIU YCIOBUS MpUMe-
HEHUs 3aJ]aHbl B IBHOH opme

7.18

[IpuMeHATH  mpocTEHIIME  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 33124

7.19

[IpuBOogUTE IpUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAEC U
’KU3HH, PaCIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

HpI/IMeHHTB IMNOJIYYCHHBIC 3HAHHA Ha MNPAKTUKC. AHAJIU3UPOBATL PCAJIBHBIC
CUTyaluu U NPUMCHATHL M3YYCHHBLIC INOHATHA B HPOLCCCC IMOMCKa PCUICHUA
MaTeMaTH4YCCKHU C(l)OpMy.TII/IpOBaHHOI\/’I HpO6J’I€MLI, MOZACIINPOBATb PCAILHBIC
CUTyaluu Ha A3BIKEC I'€OMCTPHU, UCCIICAOBATH INOCTPOCHHBLIC MOJCIN C HUC-
MOJIb30BAHUEM TCOMETPUUCCKUX MOHATUH H TCOpEM, alIapara anre6pbl,
peuiaTh MPAKTUYCCKUE 3adavuu, CBA3AHHLIC C HAXOXKJIACHUCM I'COMCTPUUCCKUX
BCINYNH




11 KJIACC

Ko .
DOBe HI:%MOFO IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
poBep 0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusi
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATHUSAMH: IWIMHAPUYECKAs IOBEPXHOCTh, 0Opasyrolye
6.1 UWIMHIPUYECKON  IMMOBEPXHOCTH, LMIUHAP, KOHUYECKass IOBEPXHOCTb,
o0pasyromre KOHMYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi IoBEpXHOCTb
6.2 PacmoznaBats Tena BpameHus (MUIUHIP, KOHYC, cdepa U map)
6.3 OOBSCHATDH CITOCOOBI TTOTyYSHUST TEJl BPAIlCHUS
6.4 KiaccuduimpoBaTs B3aMMHOE PacoioKeHHE CPephl U IMIIOCKOCTH
OnepupoBarh MOHSATHUSMU: IIAPOBOW CErMEHT, OCHOBAHME CErMEHTa, BHICOTA
6.5 CeTMEHTa, LIApOBOM CJIOH, OCHOBaHHME IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO
CJI0$1, IIAPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M IUIOMAAM  TIOBEPXHOCTEH  TEN  BpalleHHs,
' FE€OMETPUUYECKUX Tell C MPUMEHEHHEM QOopMyIT
6.7 OnepupoBarh NOHATHSIMH: MHOTOTPAHHHK, BITMCAHHBIA B chpepy ¥ ONMUCAHHBIN
' oko1o chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.8 BBIUUCIIATE COOTHOIIEHUS MEXAY IUIOMAASIMU MOBEPXHOCTEH M 00BEMaMu
' MOIOOHBIX Tell
6.9 N3o00paxaTh wn3ydyaemMble GUTYphl OT PYKH M C TPUMEHEHHEM IPOCTBIX
' 4epTEKHBIX HTHCTPYMEHTOB
6.10 BEIMONTHATE (BBIHOCHBIE) INIOCKUE YEPTEKHU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUSHHUsI TeJ BPALLICHHS
W3BnekaTh, WMHTEPIPETHPOBATH M NpeoOpa3oBbBaTh HHMOPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPHUECKHX (DUTYpax, MPECTABICHHYIO Ha YepTexkax
1 PUCYHKaX
[TpumMeHsTh TEOMETpHUYECKUE (PAKTHI JUIS PEIICHHS CTEPEOMETPUIECKUX 3aad,
6.12 MIPEIOIarafoIMX HECKOJIBKO IIArOB PEIIeHUS, €CIU YCIOBHUS MPUMEHEHUs
3aJlaHbl B IBHOU (hopme
6.13 OnepupoBath MOHSATHEM: BEKTOP B IPOCTPAHCTBE
BBIMONMHATE  TEHCTBUS  CIIOKEHUST BEKTOPOB, BBIUUTAHUS BEKTOPOB U
6.14 YMHOXKEHHUS BEKTOpa Ha 4YHCIIO, OOBSACHATh, KaKUMH CBOMCTBAMU OHU
obyagaoT
6.15 [IpuMeHATH MpaBWIIO NapAIIIENIETIUIIENA ITPU CII0KEHUH BEKTOPOB




Koxa

HpOBepﬂeMbIe NpeAMETHBLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM

NpoBepsieMoro o
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJbTara
OHepI/IpOBaTL MOHATUAMU: NCKAPTOBBI KOOPAMHATHI B MMIPOCTPAHCTBE, BCKTOP,
6.16 MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJ MEXAY
' BEKTOpaMH, CKaJISIpHOE TMPOM3BEJCHUE BEKTOPOB, KOJUIMHEApHBIE H
KOMILJIaHAPHBIE BEKTOPBI
HaxoauTe cymMMy BEKTOPOB UM MPOU3BEACHUE BEKTOpAa HA YHCIO, YTOJ MEXKIY
6.17 BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE, PACKIAIbIBATh BEKTOP MO ABYM HEKOJI-
JIMHCAPHbIM BCKTOpaM
6.18 3aaBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemarsn HpOCTefIHIPIe TCOMCTPHUYCCKUC 3ala4yu Ha NPHUMCHCHUC BCKTOPHO-
' KOOPJIMHATHOT'O METO/Ia
Pemrate 3amaum Ha [OKa3aTENbCTBO MATEeMATUYECKUX OTHOIICHHHA |
6.20 HAaXOXJCHHE TEeOMETPUYECKMX BEIMYMH IO 00pasllaM WA alrOpUTMaM,
' MNPUMCHAA U3BCCTHBIC MCTOABI IIPpU PCIICHUH CTAHAAPTHBIX MAaTCMAaTHYCCKHUX
3azaq
6.21 [IpumensaTh  mpocTeiiiue  IpOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 33124
6.22 [IpuBOIUTE NpUMEpPHl MaTEMaTHYECKHMX 3aKOHOMEPHOCTEH B MPUPOJEC U
' JKM3HH, PpACIIO3HABATH IMTPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC
[IpuMeHATH TMOJyueHHBIE 3HAHHWA Ha MPAKTHKE: aHAJIU3UPOBATh peajibHbIE
CUTyallul W NPUMCHATH HU3YYCHHBIC ITOHATHUSA B MPOLUECCE IMOUCKA PCIHICHUA
MaTeMaTH4ecKu c(HOpMYyITUPOBAaHHON MNpPOOIEMBbI, MOJETUPOBATh pealbHbIE
6.23 CUTyallul Ha sI3bIKE N€OMETPUH, MCCIENI0BaTh MOCTPOECHHBIE MOJEIU C HC-

MOJIb30OBAHUEM TCOMECTPUUYCCKUX MOHATUH H TCOpEM, alIapara anre6pLI,
peliaTh MPAKTUYCCKUE 3aJadr, CBA3AHHBLIC C HAXOXACHHEM I'€COMCTPHYCCKUX
BCINYHNH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

['eomeTpus

7.1

OCHOBHBIE TTOHATHSI CTEPCOMECTPHHU. Tqua, npsmas, I1INIOCKOCTb, IMMPOCTPAHCTBO.
ITonsTHe 00 aKCHOMAaTHYECKOM IMOCTPOCHUHN CTECPECOMECTPUU:. aKCUOMBI CTCPEOMECTPUU U
CJIICACTBHUA U3 HUX

7.2

B3anMHOe pacnoiokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAOLUECs, TapaJlIeIbHbIE U
CKpeluBaromuyecs npsmele. [lapannenbHOCTh NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE:
napajuleJibHble  OpsIMble B IMPOCTPAHCTBE, MAapalIEIbHOCTh  TPEX  MPSMBIX,
napajuieIbHOCTh psAMOit U IIJIOCKOCTH. Vbl
C COHAIlpaBJICHHBIMM CTOPOHAMH, YIrOJd MEXKIy HpSAMbBIMH B IPOCTPAHCTBE.
[TapannenabHOCTh MMJIOCKOCTEH: MapajuieNbHbIE IUIOCKOCTH, CBOMCTBA NapalIesbHBIX
wiockocTel. [lpocTeiiue nmpocTpaHcTBeHHbIE (DUTYPBI HA TIOCKOCTH: TETpPa’ap, KyoO,
napajuieenuIe], IoOCTPOCHUE CEYECHUN

7.3

[lepneHguKyISIpHOCTE  NPSAMOM M INIOCKOCTH: INEPHEHAUKYJSIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPsAMBIC MAPAJUICIbHBIC U NEPICHAUKYISAPHbIE K IUIOCKOCTH, IPHU3HAK
NEPIEHAUKYJIIPHOCTH INPSMOM M IUIOCKOCTH, T€OpeMa O IPSIMOW NEPHEHAUKYIISIPHON
IUIOCKOCTH. YTJbl B IIPOCTPAHCTBE: YroJ MEXAY NPSAMOM U IUIOCKOCTBIO, JBYTPAHHbBIN
yroJj, JIMHEWHBIM Yrojl IBYIPaHHOro yria. Ilepnenaukynsap v HakIIOHHBIE: PACCTOSHUE
OT TOYKH /10 TJIOCKOCTH, PACCTOSIHUE OT MPSIMON 10 TIOCKOCTH, MPOEKIHs (PUTypsl Ha
IJIOCKOCTh. [IepreHIuKyIIpHOCTh IUIOCKOCTEN: NMPU3HAK IMEPIEHIUKYISIPHOCTH IBYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

7.4

IlonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKJIBIE U
HEBBIIIYKJIBIE MHOTOIPDAaHHMKHM, pa3BEpTKa MHoOrorpaHHuka. [Ipm3ma: N-yrosibHas
pu3Ma, TpaHU ¥ OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAs! IPU3MbI, OOKOBas U MOJIHAS
MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsAMOYTOJAbHBIM IapajuIeIeHnuIe] U €ro
cBoiicTBa. [lupaMuza: N-yronpHas nupamuja, rpaHd U OCHOBaHHE MUPaMUJIbI, OOKOBas
U TIOJHAsl MOBEPXHOCTb MUPAaMUJBbI, NPAaBUJIbHAS U yCEUEHHAs NMHUpaMuAa. IJIEMEHTHI
npu3Mbl U nUpamuabl. [IpaBuiibHBIE MHOTOIPAHHUKH: IIOHATHE IIPaBUIBHOTO
MHOTOI'PDAHHUKA, NpaBWiIbHAs1 IMpPU3Ma W TMpaBUJbHAasg IHPAMHJA, [PABUJIbHAA
TpeyrojibHas nmupaMuia U MpaBUIbHBIA TeTpasap, KyO. IlpencraBiennue o mpaBUIbHBIX
MHOTOIPAaHHHUKAX: OKTa’Ap, AOJAEKadIp U uKocarapyrue CedeHuss Ipu3Mbl U TUPAMUIbI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJIEMEHTHI CUMMCTpPUHU B nupamMuaax, napaejicnmIic iax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax




Kox

[IpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

Bbruncienue 3JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriasl. [lnomans
OOKOBOI MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU NPSAMOM MPU3MBI, IUIOLIa/lb OCHOBAaHU,

7.6 | Teopema 0 OOKOBOH MOBEPXHOCTH MPsIMO mpu3Mebl. [1nomans 60K0BO# MOBEPXHOCTH H
IIOBEPXHOCTU IPAaBWIBHOM IHMPAaMUJBI, TEOpEMa O IUIOIIAAA YCEYEHHOM INUpaMUIBL.
[Tonsitue 06 00bEMe. OOBEM MUPAMU/IBI, IPU3MBI

77 [Tonobubie Tena B mpoctpaHcTBe. COOTHOLICHUS MEXAY IUIOMIAASMH MOBEPXHOCTEH,

' 00BpEMaMU ITOTOOHBIX TEN
11 KJIACC
Kox IIpoBepsiemMblii 31eMeHT COepP:KAHUA
6 I'eomerpus
[Hunuaapuyeckas MOBEPXHOCTb, 00pa3ylolliye WIMHIPUYECKON MOBEPXHOCTH, OCh
6.1 UWIMHIPUYECKON MoBepXHOCTH. Llunmmuap: ocHoBaHMS U OOKOBasi MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH
Konunyeckas moBepxHOCTh, 00pa3yrole KOHMYECKO MOBEPXHOCTH, OCh U BEpIIMHA
6.2 KOHMYECKOW moBepxHocTu. KoHyc: ocHOBaHMEe W BepliMHa, 0Opa3ymrolias U OCh,
' wionaab OOKOBOM M MONMHOW MOBEPXHOCTHU. YCEUEHHBIN KOHYC: oOpasymoliue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh
Cdepa u map: nentp, paauyc, AuameTp, MIOMAAb MOBEPXHOCTU cdepbl. BzaumHoe
6.3 pacnojoxkeHue cepbl U IUIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, MIomaab
cepsl
6.4 N3o0pakenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka MIMH/Ipa 1 KOHYCa
6.5 KoMOuHanmu Ten BpaiieHus 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, OTMIUCAHHBIA OKOJIO
' cdepsl, chepa, BMCaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BpaIlEHUS
[Tonsitue 00 oOBEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO TapaJuleNienuneaa u cieacTBus u3 He€. OO0bEM UIMHIPA, KOHYCA.
O6béM 1mapa ¥ momaab chepbl
6.7 [Tono6ubie Tena B npoctpancTBe. COOTHOLICHHUS MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
' 00béMaMu MOJJOOHBIX TEI
6.8 Ceuennst mwimHApa (TapaiieNbHO W TMEPHEHIUKYISIPHO OCH), CEYSHHUS KOHYca
' (mapanienbHOe OCHOBAHUIO U MIPOXOJSIIEE Yepe3 BEPIITNHY), CEUCHHS I1apa
Bektop Ha miockocth u B mpocTtpaHcTBe. CloKeHHE W BBIUMTAHHUE BEKTOPOB.
6.9 YMHOXKeHUEe BeKTopa Ha 4yucio. PazioxkeHue BeKkTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemenue 3anad, CBI3aHHBIX C IPUMEHEHHEM




Kox IIpoBepsieMblii 3JIEMEHT CO/lePKAHUS
MpaBWI ICUCTBUM C BEKTOpAMH
[IpsiMmoyronpHasi cucTtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTtsl BeKTOpa.
6.10 [Ipocreiimue 3agau B KOOpAWMHATAX. YTold MexAy Bekropamu. CkanspHoe
' MPOU3BE/ICHUE BEKTOPOB. BBIYMCIICHHE YIJIOB MEXIY MPSAMBIMA U TIJIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIM METO/ MIPH PELICHUN T€OMETPUUYECKUX 3a/1a4

INPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHHMSI OCHOBHOI OBPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJHET'O OBLIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedoBaHus

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3y/JbTAaTaM OCBOEHUSI
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeHero 0o1ero
o0pa3oBaHus

Bnagenue Meromamu J10Ka3aTeNbCTB, AITOPUTMaMHU pEILEHUs 3a/1ay;
yMeHue (OpMyIHpOBaThH U ONEPUPOBATH TMOHSATUSMHU: OIpeAeIcHHeE,
aKcuoma, TEOpeMa, CJEACTBUE, CBOMCTBO, IPU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIBHBIE (DOPMYIHPOBKU; MPUMEHATH UX; YMeHUE (HOPMYyIUpPOBAThH
o0paTHO€ W MPOTHUBOIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJI30BaTh METOJI MaTeMaTUYeCKOM WHIYKIUH;
IIPOBOAMTD JJOKA3aTENIbHbIE PACCYKIACHUS MPU PELLICHUH 33/1a4, OLIEHUBATh
JIOTUYECKYI0 IPAaBWIBHOCTb  PACCY)KIEHUH; YMEHHE OIEpUPOBATH
MOHSTUSIMA: MHOXECTBO, IMOJMHOXECTBO, ONEpaIlMi HaJ MHOXKECTBaMH;
YMEHUE UCIONb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  AJid
ONMCAHUS PEATbHBIX MPOILIECCOB U SBJIICHUN U NIPU PELIEHUU 3a/1ad, B TOM
qucie U3 APYruX y4eOHBIX MPeAMETOB; YMEHHE ONepUpPOBATh MOHIATUIMU:
rpad, cBs3HBIN Tpad, mepeBo, 1uKI, rpad Ha TUIOCKOCTH; YMEHHUE
3aJaBaTh M OMUCHIBATH I'padbl pa3IMYHBIMH CIOCOOAMH; HCIOIB30BATh
rpadsl Ipy peneHuy 3aaad

VYMeHue onepupoBaTh NOHATHAMU: HATypalbHOE YHCIIO, LIEJIOE€ YHUCIIO,
CTENEHb C IIeJIBIM NI0Ka3aTesleM, KOPeHb HaTypallbHOM CTENEeHH, CTENEHb C
paloOHaIbHBIM [10KA3aTEJIEM, CTEIIEHb C JIEHCTBUTENIBHBIM [TOKA3aTEIIEM,
jgorapudm ymcla, CUHYC, KOCHMHYC W TAaHI€HC IPOM3BOJILHOTO YHUCIA,
OCTaTOK IO MOAYNIO, PAlMOHAIBHOE YHCIIO, HPPALHUOHAIBHOE YHUCIIO,
MHOKECTBA HATypajbHBIX, LENbIX, PAlUOHAIBHBIX, JEHCTBUTENIBHBIX
qucesl; YMEHUE MWCIONb30BaTh IPU3HAKA JACITUMOCTH, HAMMEHbIIUN
oOuuii 1enuTeNb 1 HauMeHblee ob1iee KpaTHoe, anroput™ EBkinaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C pa3JIU4YHbIMU NO3UIMOHHBIMH CHCTEMaMU

CUUCJICHUS;  YMEHUE  BBINOJHATH  BBIUMCICHUE  3HAYCHUH  H
npeoOpa3oBaHus  BBIPAKEHUW €O  CTEMEeHsAMH W Jorapudmamu,
npeobpazoBaHus JTPOOHO-PAIIMOHATIBHBIX BBIPAXKEHHUI; YMEHHE

ONCpHUpOBATH IIOHATHUAMMUN IOCJICI0BATCIIBHOCTD, apI/I(I)MCTI/I‘-IeCKaSI




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero 0011ero
o0pa3zoBaHusi

nporpeccusi, TeoMeTpuueckas mporpeccusi, OeCKOHEYHO yObIBarolas
reoMeTpHuUecKas MPOrpeccus; yMEHHE 3a/1aBaTh I10CJIEI0BATEIbHOCTH, B
TOM YHCJIe C MOMOIIBIO PEKYPPEHTHBIX (OpPMYJ; YMEHHUE OMNEepUpOBATH
MOHSATUSAMU: KOMIUJIEKCHOE YHUCIJIO, CONMPsHDKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJlyJIb U apTyMEHT KOMILUIEKCHOTO 4Hcia, (opMa 3amucu KOMIIEKCHBIX
gricen (TeoMeTprudecKasi, TPUTOHOMETPUYECKasl U anredpandeckas); yMeTh
MPOU3BOJIUTH apuPMETHUYECKHE ICHCTBUS C KOMIUIEKCHBIMU YHCIAMU;
MPUBOAUTH MPUMEPHI UCIIOIB30BAHUS KOMIUIEKCHBIX YUCEIN, ONEPUPOBATH
NOHATUSIMU:  MaTpuua 2X2 wu  3X3, omnpenenuTesib  MaTPUIbI,
T€OMETPUUYECKUM CMBICI ONPEICITUTEIIS

VYMeHue onepupoBaTh NOHATHAMM: PAlMOHAJIBHBIE, HUPPALUOHAIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHHsS U HEpPaBEHCTBA, WX CHUCTEMBbl; YyMEHHE OIIEpUPOBATH
HNOHSTUSIMU: TOXKJECTBO, TOXJIECTBEHHOE IPEeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHCTEMa YpPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHCTEM; YMEHHME pellaTb YypaBHEHMS,
HEPABEHCTBA M CHCTEMBI C IOMOLIBIO Pa3IUYHBIX INPUEMOB; pEIIATh
YpPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C IIAPAMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBl [UIsl PELICHHs MaTeMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3JIu4HbIX 00JaCTe HAyKU U peaIbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMHU: (DYHKIUS, UYETHOCTh (YHKIMH,
NEPUOIMIHOCTD (PYHKIIUH, OTPAaHHYEHHOCTh (YHKIWH, MOHOTOHHOCTH
GbyHKLIMH, SKCTpeMyM (yHKIMHM, HauOoJbllee U HauMEHbILEe 3HAUCHHS
(GyHKIIMM Ha IPOMEXYTKE, HermpepbiBHasE QYHKIUS, aCUMITOTHI rpaduka
¢byHKLIMH, TIepBas U BTOpas NMPOU3BOJHAS (YHKIMH, T€OMETPUUYECKUN U
¢u3nyecKkuil CMBICI MPOU3BOJHOM, TmepBooOpa3Has, OIpeneIEHHbII
MHTETpajl; yMEHUE HaXOIUTh ACUMIITOTHI Tpaduka (QYHKIUH;, yMEHUE
BBIUMCIATh  IPOU3BOJHBIE CYMMBI, IPOU3BEAEHHUS, YAaCTHOIO U
KOMIIO3UIIUN (PYHKIMI, HAXOAUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; yMEHHWE HaxOJUTh IPOU3BOJHBIE AJIEMEHTApHbIX (YHKIIMIL;
YMEHHUE UCMONb30BaTh MPOM3BOJIHYIO JUIS MCCIEIOBaHUS (DYHKIMH,
HaXOJUTh HAWOOJIbIIME M HAUMEHbIIWE 3HAYEHUsS (PYHKIMM; CTPOUTH
rpaMKd MHOTOUJIEHOB C HCIOJIb30BAaHUEM arlapara MaTeMaTH4ecKOro
aHalM3a; TMPUMEHSATh TPOU3BOJHYIO JJIS HAXOXKJIEHUS HaWIy4lIero
pelleHuss B INPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHX H
bu3MYecKuX 3a7adax; HAXOAUTh IUIOMIAAN U O0BEMBI (PUTY ¢ TTOMOIIBIO
MHTETpasia; NPUBOAUTH IPHUMEPHl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
OMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMU: Tpauk GyHKIUHU, oOpaTHas QyHKIMS,
KOMIO3UIMS (YyHKIUH, JUHEeHHas (yHKUUSA, KBaJpaTHuHas (QYHKIHS,
pannoHanbHass (QYHKLHWSA, CTENEeHHas (QYyHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMKM, oOpaTHbIE TPUTOHOMETpUUYECKHE (YHKIIMM, MOKa3aTellbHas M
jgorapupmuueckas (QyHKIUM;, yMEHHE CTPOUTh TpadUKH H3yUEHHBIX
GyHKIMHE,  BBIMONHATH — HpeoOpazoBaHusi  rpagukoB  QyHKUUH,
UCIOJIb30BaTh I'pauKU JUIs U3y4eHHs MPOLIECCOB M 3aBUCUMOCTEH, Mpu




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero 0011ero
o0pa3zoBaHusi

pellleHnr 3a/a4y U3 JAPYruxX y4eOHbIX MPEAMETOB U 3aJad U3 peajbHOU
JKU3HU; BBIpaXaTh (GOpMyJIaMU 3aBHUCUMOCTH MEXKAY BEIMYUHAMU;
MCIIOJIb30BaTh CBOMCTBA U Trpaduku GYHKIUHM Ui peuieHus] ypaBHEHUH,
HEPAaBEHCTB W 33Ja4 C TapaMeTpaMu; H300pakaTh HAa KOOPIUHATHOU
IJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUMN, HEPABEHCTB M UX CHCTEM

YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHI, I0JIM M YacTH, Ha JBH)KEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJOTH, 33a4d U3 00JacTh yNpaBJICHHs JIMYHBIMA U CEMEHHBIMU
¢buHaHCaMM); COCTaBISATh BBIPAKECHUS, ypPaBHEHUS, HEPABEHCTBA U HUX
CUCTEMBI MO YCJOBMIO 33Jayd, HCCIEN0BaTh MOJIYYEHHOE PpEUICHHE U
OIICHMBATh MPABIOMOJOOHOCTh pE3y/lbTaTOB; YMEHHE MOJAEIUPOBATH
pealbHBIE CHUTYallMd Ha S3bIKE MATEMATHKH; COCTAaBJISTH BBIPAXKCHHUS,
YpaBHEHHS, HEpPABEHCTBA W HMX CHCTEMBl IO YCJIOBHUIO 3aJayH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJENIU C MCIOJB30BAaHHWEM  armapara
anreOpbl, MHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHne omepupoBaTh TOHATUSAMH: CpedHee apudMeTHdeckoe, MeIraHa,
HauOojblllee W HauMEHblee 3HAYCHUS, pasMax, [JUCIEpCusi, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOIO Habopa; yMeHHE H3BJIEKaTh, HHTEPIPETUPOBATH
nHpOpMAIIMIO, TIPEACTABICHHYIO B Ta0JMIax, Ha JuUarpamMMax, Tpadukax,
OTPAXKAMOIIYI0 CBOMCTBA pEANbHBIX TPOLECCOB U  SBICHUH; MPEACTABIATH
MHQOPMAIMIO C TOMOILBI0 TaOMUIl W AUArpaMM; HCCIEIO0BaTh CTATUCTUYECKHUE
JaHHBIC, B TOM YHCIIE C TPUMCHEHHEM TIpapUIecKHX METOIOB U DIICKTPOHHBIX
cpencTB; TpaduYecKd WCCIeIOBaTh COBMECTHBIE HAONIOACHUS C MOMOIIBIO
JuarpaMM pacceuBaHus U JIMHENHHON perpeccuu

YMeHue onepupoBaTh MOHATHSIMH: CIYyYalHBIA ONBIT W CIy4aHOE COOBITHE,
BEPOSTHOCTh  CIY4alfHOrO COOBITHS; YMEHHE BBIUUCIATH  BEPOSTHOCTH C
WCIIONB30BaHUEM TpadU4eCKUX METOAOB; MPUMEHATh (OPMYNBI CIOXKEHUS |
YMHOKEHHSI BEpPOSTHOCTEH, (popMyiy moiHOI BeposTtHOCTH, (Gopmyrny beprysmy,
KOMOHMHATOpHBIE (aKThl U (POPMYJIBI; OIICHHBATH BEPOSATHOCTH PEATBHBIX COOBITHI;
YMEHHE OIEepUpOBaTh TMOHATUSAMU: CiIydailHas BeJMYWHA, pachpesesicHue
BEPOATHOCTEH, MaTeMaTHUECKOE OXKUIAHUE, TUCTIEPCHS U CTAaHAAPTHOE OTKIOHEHHE
CIIyJaifHOW BEJMYWHBI, (QYHKIMU pPaclpeAeleHUus] U IUIOTHOCTH pPaBHOMEPHOTO,
MIOKA3aTeIFHOTO U HOPMAJBHOTO paclpeiefieHHii; YMEHHE HCIIONb30BaTh CBONCTBA
W3YYEHHBIX pachpeieieHUi ISl pelIeHus 3a]a49; 3HAKOMCTBO C MOHSTHUSMHU: 3aKOH
OONBIIMX 4YHCEN, METONBl BBIOOPOYHBIX HCCIECNOBAHUI, yMEHHE MpPUBOIUTDH
MPUMEPH TIPOSIBICHUS 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX W OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE OIEPHPOBATh MOHATUSMHU: COYETaHHE, TMEepPecTaHOBKA, YHCIIO
COYCTAHWH, YUCIO IEPecTaHOBOK; OWHOM HEIOTOHA; yMeHHEe TpPUMEHSATh KOMOH-
HaTOpHBIE (DAaKTBI W PACCY)KIOCHHS UL PEIICHHS 3a1ad; OICHUBATH BEPOSATHOCTH
peallbHBIX COOBITHH; COCTAaBJIATH BEPOATHOCTHYIO MOJAEIh W WHTEPIPETHPOBATH
MOJTyYEHHBIH pe3yabTarT

YMeHue onepupoBaTh IOHATHSAMHU: TOYKA, IpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEIMUNHA YIJa, IJIOCKUN YroJl, ABYIpaHHBIN yroj, TpEXIpaHHbIA yroil,
CKpEIIUBAIONIMECA IpPSMbIE, MAPAJUICIBHOCTh W NEPIEHAMUKYIAPHOCTh NPAMBIX U
IUIOCKOCTEH, YroJI MEXIY IPAMBIMH, Yrol MEXAY INPsIMOM U IIOCKOCTBIO, YIOll
MEX]y IJIOCKOCTSIMHM, PAcCTOSIHME OT TOYKU /0 IUIOCKOCTH, PAacCTOSHUE MEXKIY
MIpsAMbIMHU, PACCTOSAHUC MEKAY IIOCKOCTAMHU, YMCHUC HMCIIOJIB30BaTh MPU PCIICHUN
3a7a4 M3y4eHHbIe (PAKTHl M TEOPEMBI IUIAHUMETPHH; YMEHHE OLEHHBATH Pa3Mephl
00BEKTOB OKPYXAIOUIETO MHUPA; CTPOMTh MAaTEMAaTHYECKHE MOJIEIH C TOMOIIBIO




Kon
NpoBePsSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero 0011ero
o0pa3zoBaHusi

TCOMETPHUICCKUX MOHATUN U BCJIMYWH, PCLIATh CBA3aHHBIC C HUMHU IPAKTUYCCKUC
3aga4yun

10

YMeHue omepupoBaTh IMOHATHAMHU: IUIOMAnb  (GUTYypel, OO0BEM  QUTYpHI,
MHOTOTPaHHUK, TIPABWIBHBIA MHOTOTPAHHHUK, CEYCHHE MHOTOTPAaHHUKA, KyO,
napaviesenune ], npu3Ma, nupaMuna, Gurypa u MOBEpXHOCTh BPAIICHUS, IIHIHH/D,
KOHYC, 1iap, cdepa, miomaas chepbl, UIOMAb MOBEPXHOCTH UPAMHUIbI, TPU3MBIL,
KOHyCa, IMIUHIpa, 00bEM Ky0a, MPSIMOYTOJHHOTO MapajUIe/ICIuIeaa, THPAMUIb,
MPU3MBI, [WIMHAPA, KOHyca, IIapa, pa3BEPTKa IMOBEPXHOCTH, CCUCHHS KOHYCa U
UWIMHAPA, NapajuielibHble OCH WJIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacarorasics cepbl, HIWIMHAPA, KOHYCa; YMCHUE CTPOUThH CEUCHUE MHOTOTPAHHUKA,
n300paxaTh MHOTOTPaHHHMKU, (GUTYPHl U TOBEPXHOCTH BpAIICHHS, UX CCUYCHUS, B
TOM YHCJE C TOMOIIBI0 DICKTPOHHBIX CPEICTB; YMEHHE NPUMEHITh CBOWCTBA
FeOMETPHUYECKUX  (UTYp,  CaMOCTOSATEIBHO  (OpMYIHpOBATH  OMpECIeHHs
u3ydaeMbelx  (UIyp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX W  MPH3HAKax
reoMeTpuyeckux (Gpuryp, 00OCHOBBIBATH WIIH OINPOBEPraTh MX; YMEHHE MPOBOAUTH
Kiaccuukamuoo GUryp Mo pasInIHBIM TPU3HAKAM, BBITIOIHITE HEOOXOIUMBIE
JIOTIOJTHUTEIILHBIC TOCTPOCHHSI

11

YMeHue OmepupoBaTh MOHATHAMH: IBIDKCHHE B IPOCTPAHCTBE, MapallICIbHBIHN
MepeHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAaHCTBE, IOBOPOT, IpeoOpa3oBaHue
nmo1o0us, mogoOHbIe (GUTYpPHI; YMEHHE Paclio3HaBaTh PaBHbIE W MOAOOHBIE (PUTYDHI,
B TOM YHCJIC B IIPUPOJIE, UCKYCCTBE, apXUTEKTYpPE; MCIOJIh30BaTh TCOMETPUUCCKUEC
OTHOUICHUS TIPH pEIICHWH 3a/1a¥; HAXOIWTh TeOMETPHUYECKHE BEIMYMHEI (IIHHA,
yTroJl, JI0MIAIb, 00BEM) pu pelieHuu 3amau
U3 JIPYTUX YYeOHBIX MPEIMETOB W W3 pPEANbHON JKM3HM, YMCHHE BBIUYUCIATH
reoMeTpuyYecKre BEJIWYMHBI  (IVIMHA, YroJi, IUIOHmIagb, OO0BEM, IUIOMIAIb
MOBEPXHOCTH), MCIOJB3Ys U3yYCHHBIC (HDOPMYIIBI U METOMIBI, B TOM YHUCIIC: TUIOLIA/b
MOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsl; 00bEM Kyoda,
MPSMOYTOJIFHOTO TapaJUIeNenuIeaa, THPaMIIb], TIPH3MBI, IWIHHIPA, KOHyca, IMapa;
YMEHHUE HaXOJIUTh OTHOIIEHHE 00HEMOB MOJIOOHBIX (PHUTYD

12

YMeHue omnepupoBaTh MOHATUSMH: MPSMOYTOJIbHAS CHCTEMa KOOPIHMHAT, BEKTOD,
KOOpPAMHATHI TOYKH, KOOPAUHATHl BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHNE BEKTOPA
Ha YHCJO, Pa3lIoKCHHE BEKTOpa MO 0a3uCy, CKaIIPHOE MPOM3BEICHHE, BEKTOPHOE
MIPOU3BEJICHHUE, YTOJ MEXAYy BEKTOPaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA M KO-
OpAWHATHBIA METOJ IS peIICHHsI TEOMETPHUCSCKHUX 3a1ad M 33134 APYTUX yICOHBIX
MIPEeIMETOB

13

YMeHue BBIOMpaTh MOAXOAAIIMN METOA Uil pEIIeHHs 3aJadd; IOHUMaHUE
3HAYNMOCTH MaTeMaTHKH B M3YYEHHWH IMPUPOJHBIX M OOIIECTBEHHBIX IPOIECCOB U
SBICHUH; yMEHHE pPACIO3HABATh IPOSIBICHHE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
YMEHUE NPUBOJUTH IIPUMEPHl MAaTEMaTUYECKUX OTKPBITUM POCCUHMCKON U MUpPOBOH
MaTeMaTUYECKOW HayKH
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MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUA
1 [Ywucna u BeiuuciaeHus
1.1 HaTypaJ'IBHBIC n OeJIbIC YUCia. HpI/I3HaKI/I JACIITMMOCTH LECJIBIX YU CCII
1.2 PaHI/IOHaJ'IBHBIe ypciia. OOBIKHOBEHHBIE U JACCATUYHBIC ,I[pO6I/I, IIPOLCHTHI,
0eCKOHEUHBIE IEPHUOIMUECKUE IPOOH
13 Apudmernueckuit KOpeHb HaTypaJdbHON cTerneHu. J[elcTBus ¢ apumeTHIecKuMu
KOPHSIMH HaTypaJbHOU CTENICHU
1.4 Crenens ¢ LOEJIBIM ITOKA3aTEJIEM. CrenieHs ¢ PpalrOHAJIbHBIM ITOKA3aTCJICM. CsoiicTBa
" |crenenn
15 CuHyCc, KOCHHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOIO apTyMEHTa
1.6 |Jlorapudwm umcia. JlecsiTuuHble U HATypaJbHBIE JOTapU(pMBI
HetictButensHple  Yncia. ApuUpMETHUECKHE OIepalud C ACHCTBHTENBHBIMH  YHCIIAMHU.
1.7 |[IpuOnmxéHHbIE BBIYMCICHUS, INpaBWIa OKPYIVICHHS, INPHKHAKA W OIEHKa pe3ylibTaTa
BBIYHCIICHUI
1.8 |IIpeoOpazoBaHue BBIpaKCHHI
1.9 | KomruiekcHble uncia
2 YpaBHEHUS U HEPABCHCTBA
2.1 |Illensle u 1poOHO-paIIOHANIBHBIC YPAaBHEHUS
2.2 |UppammoHabHBIC YPaBHCHHUS
2.3 | TpuroHoMeTrpu4eckie ypaBHEHHs
2.4 |Tloka3areibHbIE H JIOTAPU(PMHUCCKUE YPABHEHUS
2.5 |Ilensle u 1poOHO-palOHATEHBIC HEPABEHCTBA
2.6 |HppanmoHaabHbIC HEpaBECHCTBA
2.7 |Iloka3zarenpHbIC U JIOTapU(PMUIECKHUE HEPABEHCTBA
2.8 | TpuronoMmeTpruyeckrne HepaBEHCTBA
2.9 | CucTteMsl ¥ COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB
2.10 | YpaBHeHHS, HEpaBEHCTBA U CHCTEMBI C TApaMeTpaMHu
2.11 [Marpuma cuctemsl JUHEHHBIX YpaBHEHUN. ONpeAeIUTEh MATPUITHI
3 OyHKINU ¥ TpadUKH
31 @yHknus, crnocodsl 3amanus ¢yHkiuu. I'papuk ¢ysxnmuu. B3ammuo oOpaTHble (QyHKIMH.
Uéraele u HeuéTHbIe QyHKIMH. [lepuoanyeckue pyHKIMM
OOnacte ompenencHuss W MHOKECTBO 3HaueHWH ¢yHKimn. Hymm ¢yakumu. IlpoMexyTku
3.2 [3HakomocrosiHCTBa. [IpOMEXYTKM MOHOTOHHOCTM (YHKUMH. MAaKCUMYMBI M MHHHUMYMBI
¢hyskumu. Hanbonpliee M HanMeHbllee 3HaueHne QYHKITMHA Ha TIPOMEKYTKE
33 CreneHHas GYHKIHS C HATYpaJbHBIM M IIENBIM TOKa3areneM. E€ cBolicTBa u rpaduk. CBoiicTBa
U rpauK KOpHsI N-0i CTeNeHn
3.4 | Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKu
3.5 |IlokasarenbHas u Jorapudmudeckas GyHKIMH, HX CBOWCTBA U IPapUKH
36 Toukn paspeiBa. AcumnrToTsl rpadukoB ¢(yHkimi. CBoiicTBa (GYHKIHWIT, HETpephIBHBIX Ha
OTpe3Ke
3.7 |IlocnemoBaTeapHOCTH, CIIOCOOKI 3aJaHMsI MOCIEI0BATEILHOCTEH
3.8 | Apudmernueckas u reomerpryeckas nporpeccun. PopMyra cI0KHBIX TPOIIEHTOB
4 Hayaya MaTemaTHueCKOro aHajn3a
4.1 |IlpowsBognas ¢pyHKimu. [Ipon3BOgHBIE 3IEMEHTAPHBIX (HYHKINI
49 [IpumeHeHne MPOM3BOAHOW K HCCICAOBAHMIO (DYHKIMI HAa MOHOTOHHOCTH M 3KCTPEMYMBI.

Haxoxnaenue HanOOJIBIIIET0 M HAUMCHBIIIETO 3HAUCHHS (I)YHKI_II/II/I Ha OTPC3KEC




Kon IIpoBepsiemMblii 31eMeHT cOepPKAHUSA

4.3 |IlepBooOpasznas. MaTerpan

5 MHokecTBa 1 JOTuKa

5.1 |MmnoxecTBo, oneparyu HaJ MHOXecTBaMH. Jlnarpammel Ditiepa — Benna

5.2 |JIoruka

6 BeposiTHOCTB M cTaTHCTHKA

6.1 |OmnwucarenbHas CTATUCTUKA

6.2 |BeposTHOCTH

6.3 | KombunaTopuka

7 ['eomeTpust

7.1 | Durypsl Ha MIOCKOCTH

7.2 | IlpsiMble 1 IIIOCKOCTH B IIPOCTPAHCTBE

7.3 | MHorOTrpaHHUKH

7.4 | Tena 1 NOBEPXHOCTH BpaLICHUS

7.5 | KoopnuHaThl 1 BEKTOPBI

YYEBHO-METO/IMYECKOE OBECHIEYUEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

* Marematuka: anredpa 1 Hayaua MaTEMaTHYECKOro aHalln3a, reomerpust. ['eomerpus, 10-
11 xnacewl/ Atanacsan JI.C., byry3zos B.®., [Ipaconos B.B. nox penakuueii CagoBHruero
B.A., AkumonepHoe obiectBo «M3aarensctBo «IIpocBemnienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

CwmupHoB, B. A. I'eometpusi. bazoBblii 1 yriyOieHHbII ypOBHHU.
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10 xnacc. Metoauueckoe nocodue st yuurens / B. A. CMupHOB,
N. M. CmupHoBa. — M. : BUHOM. JlaGopatopus 3Hanuii, 2020. —
110, [2] c. — ISBN 978-5-9963-5198-5.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET
http://fipi.ru/
(cantdUNU);
https://ps.1sept.ru/ (cant rasetsbl «MepBoe ceHTABPA»);
http://school-collection.edu.ru/
http://ilib.mccme.ru/  (MHTepHeT-6ubAMOTEKa cailTa  MOCKOBCKOro  LieHTpa
HenpepbIBHOrO MaTeMaTUYeCcKoro obpasoBaHus);
http://etudes.ru (MaTemaTtnyeckue aToabl);
http://kvant.mccme.ru/ (Hay4yHO-NONYNAPHbINA dU3nKO-MaTeMaTUUEeCKUIA
XypHan «KBaHT»);
http://lib.mexmat.ru/books/3275 (anekTpoHHas 6ubnnoteka lMoneynTenbcKoro
coBeTa MeXaHMKO-MaTeMaATUYECKOTO daKkynbTeTa MocKoBCKOro
rocyAapCTBEHHOIO YHUBEPCUTETA).
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