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IHOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOTO YPOBHS st
obyuarommxcst 10 —11 xkmaccoB pa3paborana Ha ocHOBe DepepanbHOro
roCyJIapCTBEHHOTO 00pa3oBaTEILHOIO CTAaHJApTa CPeHEro OoOIIero oopa3zoBaHuUs, C
Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM, MPEABSIBISIEMbIX K MAaTEMATHYECKOMY
o0pa3oBaHMIO, W TPaAJAMIMK poccuiickoro oOpaszoBanus. Peanmzanus mporpamMmbl
o0OecrieynBaeT OBJIAJICHUE KIIOYEBHIMU KOMIIETCHIIMSIMHU, COCTABJISIONIMMU OCHOBY
JUISL CAaMOPA3BUTHSA M HENPEPHIBHOIO 00pa30BaHMsI, LEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO Y MO3HABATEIBLHOIO PA3BUTHUSI IMYHOCTU 00YUAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTte ydeOHOro Kypca TE€OMETpUHM Ha YPOBHE CpPEIHEro OOUIETro
oOpa3zoBaHus OOyCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBbIO METAlpEeAMETHBIX U
MPEAMETHBIX PE3YyJbTaTOB OOYYEHHS T€OMETPUM B HANPABJICHHH JUYHOCTHOIO
pa3BUTHS  OoOywaromuxcsi, (QopMupoBaHUS (PYHKIMOHAIBHOW MaTEeMaTHYECKOM
IPaMOTHOCTH, M3Y4YEHUS APYTHX Y4YeOHBIX NUCUMIUIMH. Pa3zButHe y oOyuarommxcs
MPAaBWIBHBIX TNPEACTABICHUNA O CYHIHOCTH M TPOUCXOXKACHUU TE€OMETPHUUECKUX
aOCTpaKIMil, COOTHOLUEHWU PEAIBHOIO W HICAIBHOIO, XapaKTepe OTpaKeHUs
MAaTEMAaTUYECKON HayKOM SBJIECHUM U MPOLIECCOB PEATBHOIO MUPA, MECTE TEOMETPUH B
CUCTEME HayK M pOJIM MATEMaTUYECKOTO MOJEIMPOBAHUSA B HAyYHOM ITO3HAHUU WU B
MIpPaKTUKE CrnocoOCTByeT (OPMHUPOBAHMIO HAYYHOIO MHUPOBO33PEHHUS ydalllUXcCs, a
TaK)Ke Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX IS aJanTaliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisgercs OAHMM M3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHETO
oO1rero 00pa3oBaHusl, Tak Kak 00eCreynBaeT BOZMOXHOCTh U3yUYEeHUSI KaK TUCHIUIIIINH
€CTECTBEHHO-HAYYHOW HAIPAaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIUIeHHE, (GOPMUpPYEMOEe TMpPU HU3YYCHHH OOYyYaroIUMUCS
IIOHATUWHBIX OCHOB I'€OMETPUM U MOCTPOCHUHM LIETIOYKH JIOTUYECKUX YTBEPKICHUN B
XOJI€ PEUIEHUsI TEOMETPUUYECKHX 3a/1a4, YMEHUE BBIJIBUTAaTh U OIPOBEPIaTh TMIIOTE3bI
HETIOCPEACTBEHHO UCITOIB3YIOTCS MPH PEIICHUU 3a7a4 €CTECTBEHHO-HAYYHOI'0O IIMKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpUEeHTUPOBATHCA B IIPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
oOnacTsix JesATe’abHOCTH 4YenoBeka. OpueHTalus 4YeloBeKa BO BpPEMEHU U
MIPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLMAIBHOrO ObITHS, (hopMa OTpaXKeHUs
OKpY>KaIOIlIero MUpa, YCIOBHUE YCIEIIHOTO MO3HAHUA U aKTHMBHOIO MpeoOpa3oBaHUS
neicrBurenbHocTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMU oOOpa3aMu OOBbEAUHSET
pa3Hble BHUABl y4eOHOM © TPYIOBOM JEATENBbHOCTH, SBISIETCS OJHUM U3
Mpo(eCcCUOHANbHO Ba)KHBIX KAa4yeCTB, NMO3TOMY akKTyalbHa 3ajaya (OPMHUPOBAHUS Y
oOydaromuxcss MPOCTPAHCTBEHHOTO MBIIUIEHUS! KaK pPa3sHOBHIHOCTH OOpPa3HOTO



MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOJITOTOBKE K MPaKTUYECKOH
JESATEITHPHOCTH 110 MHOTUM HaITPaBJICHUSM.

Ilens ocBoeHus mporpamMMbl yaeOHOTO Kypca «['eoMeTpus» Ha 6a30BOM ypOBHE
oOydeHus — 00I1Ie00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pPa3BUTHE OO0YYaIOIIUXCS
yepe3  oOecrieyeHHMEe  BO3MOXKHOCTM ~ NPHUOOPETEHHs] U HKCIOJIb30BaHUSA
CHUCTEMATUYCCKUX T€OMETPUUYECKUX 3HAHWA W JCUCTBHUH, CIICIU(PUIHBIX T€OMETPHUH,
BO3MOKHOCTH YCIICIITHOTO TMPOJOJDKCHHsI 00pa30BaHUS TIO CIECIHAIBHOCTSAM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMmeTpun Ha 0a30BOM ypOBHE IIpeAHA3HAdYeHa IS
oOy4JaroIuxcst CpeHel MIKOJIBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHECHUN Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa3oBanus. Takum oOpazoM, oOyuaroniuecs Ha 0a30BOM
YPOBHE JIOJDKHBI OCBOUTH OOINME MAaTeMAaTHYeCKHEe YMEHHWsS, CBS3aHHBIE CO
cnenupUKoil reoMeTpur M HEOOXOJIMMBIE JIA KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3TOr0, OHM UMEIOT BO3MOKHOCTh U3YYHTh T€OMETPHIO Oosee TIy0oKo, ecliv B
TaTbHEWIIEM BO3HUKHET HEOOXOJWMOCTh B TEOMETPHYCCKMX 3HAHUAX B
poecCuoHaNbHOM NeITeTbHOCTH.

JlocTikeHrne 1enu  OCBOCHMSI MpOrpaMMbl  0OECIEeUMBAETCs  PEIICHUEM
COOTBETCTBYIOIIMX 3a1a4. [[pHopUTeTHRIMU 3a/1a4aMu OCBOEHUS Kypca «I eomeTpum»
Ha 6azoBoM ypoBHe B 10—11 kiaccax sBisItOTCS:

o (opmupoBaHHE TpeCTaBIEHNS O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYPbI

U OCO3HAHME €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAIEeHUS KaK O
BOKHEUIITUX MAaTEMaTHIECKUX MOJICTISX, TIO3BOJISIOIINX OMUCHIBATh U N3y4aTh
pa3HbIe SBIEHUS OKPY’KAIOIIETO MHUPA;

o (opmupoBaHHe yMeHHUs pacllO3HABATh HAa YEPTEXKaX, MOJEISAX U B PEaIbHOM
MHUpPE MHOTOTPAaHHUKH M TeJia BPAIICHHUSI,

e OBJAJCHHEC METOAAMH pEIICHUS 3a7a4 Ha TOCTPOCHHS Ha HW300paKCHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

o (opmupoBaHue yMEHUS ~ ONEPUPOBATH  OCHOBHBIMH  MOHSTHUSIMU O
MHOTOTpaHHHUKaX M TeJIaX BPAICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE AJITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a/1a4; (GOpMHUPOBAHUE
YMEHUSl TPOBOJUTH HECIOXKHBIE JOKa3aTeIbHBIE PACCYXKICHUS B XOJe
pELICHHS CTEPEOMETPUUECKUX 3a/1a4 U 33]1a4 C MPAKTHUYECKUM COJIEP)KaHUEM;

e Pa3BUTHE WHTEUICKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOYYaroIIMXCs,
MMO3HABATEIILHON AaKTUBHOCTH, HCCIEAOBATCIIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJICHUS;

e popMupoBaHue (PYHKIIMOHAIBHOW TPAMOTHOCTH, PEJIICEBAHTHOW T'€OMETPHUU:

YMEHUE pACIlO3HABaTh IMPOSIBJICHUS TE€OMETPHUYECKHX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIBbHBIX JXKU3HCHHBIX CUTYAIlUSAX W TPH H3YYCHUU JPYTUX



y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
bopMyIMpOBaTh MX Ha $3BIKE T'€OMETPUU MU CO3/aBaTh I€OMETPUUYECKHE MOJIENH,
IIPUMEHATh OCBOCHHBIM TE€OMETPUYECKMU amnmapar s pPEUIeHUs IPAKTUKO-
OpUEHTHPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATH U OLIEHUBATH [TOJIyYEHHBIE PE3YIIbTATHI.

OTnMYUTETFHON OCOOEHHOCTBHIO TMPOTPAMMBI SIBIIIETCS BKIIOUEHHE B KYypC
CTEPEOMETPUM B HAUalle €r0 M3y4YEHUs 3aJlad, pEIIacMbIX HA YPOBHE MHTYUTHBHOI'O
MO3HAHUA, W ONpPEAENEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HHUMH, 4YTO
CHOCOOCTBYIOT  Pa3BUTHUIO JIOTHUECKOIO M MIPOCTPAHCTBEHHOTO  MBILUICHHUS,
CTUMYJIMPYET MPOTEKAHHE WHTYUTHBHBIX IMPOIIECCOB, MOTHUBUPYET K JajbHEUIIEMY
M3YUYCHHIO ITPEAMETA.

[Ipeanoutenue OTHAETCA HATJIAJHO-KOHCTPYKTUBHOMY METOLY OOY4Y€HHUs, TO
€CTh TEOPETUYECKUE 3HAHMA UMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTb IIPEAMETHO-
NPaKTUYECKON JeATEeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4almxcs B Kypce CTEpEOMETPUU MPOBOAUTCS 3a CUET PEUIECHUA 3aJa4 Ha CO3/1aHUE
MPOCTPAHCTBEHHBIX O00pa30B M 3aJady Ha ONEPUPOBAHHME MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpasza MPOBOJUTCS C OMOPON HA HATJISTHOCTh, @ OTIEPUPOBAHUE
o0pa3oM — B YCJIOBHSIX OTBJIEYEHHS OT HATJSTHOCTH, MBICICHHOTO W3MEHEHHS €ro
HCXOJHOTO COJIEPKAHUS.

OcHoBHBIE conepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsiMble M TIOCKOCTH B IMPOCTpPaHCTBE», «Tena BpaleHus»,
«BekTopbl W KOOpAMHATHI B IpocTpaHcTBe». DOpMHUpPOBAHHME JIOTUYECKHX YMEHHM
pacnpenensieTcss He TOJIbKO MO COAEP’KaTeIbHbIM JIMHUSM, HO U 1O TojlaM 00y4YeHus
Ha yPOBHE CPEAHETO 00111eT0 00pa30BaHUs.

Conmepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE HPEIMETHBIM pe3yjibTaTaM
OCBOCHMsSI paboueil mporpaMmbl, pacupenei€HHbIM IO TrojaM  OO0ydYeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIAJCHUE T'€OMETPUUYECKUMU MOHATUSIMU
Y HaBBIKAMHU OCYILIECTBISJIOCHh MOCIEA0BATENBHO U MOCTYIATENBHO, C COOIIOIEHUEM
MPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAIUCH B OOILIYI0 CUCTEMY
reOMETPUYECKUX MPEACTABICHUN O0yUYaloIUXCsl, pacimpss U yrryosss e€, oOpasys
ITPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenne reomerpun oTBOAUTCS 2 yaca B Henento B 10 kmacce u 1 vac B
Heento B 11 kimacce, Bcero 3a Ba roja ooyuenus - 102 yueOHBIX yaca.



COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

I[IpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUSL cTepeoMeTpud. Touka, npsamasi, MI0CKOCTh, MPOCTPAHCTRO.
[TonsiTue 00 aKCMOMaTUYECKOM MOCTPOEHUHU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUU
U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHrne NOpsMBIX B IIPOCTPAHCTBE: MEPECEKANOLIUECH,
NapajiyIeJIbHbIE U CKpEIMBAKOIIKECs IpsMbIe. 11apaninenpbHOCTh TPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE: MAapaJUICbHBIE TPAMBIE B IMPOCTPAHCTBE; MAPAILIEIBHOCTH TPEX
NPSAMBIX; MAPAJUIETBHOCTh MPSIMOM W IUIOCKOCTH. YTIJBI C COHAIPaBICHHBIMHU
CTOPOHAMM; YTOJI MEXAY IPSAMBIMH B MPOCTpaHCTBE. [lapayenbHOCTH MIIOCKOCTEN:
MapajyieJbHbIE IUIOCKOCTH; CBOMCTBA MapajuleNibHbIX IIockocted. [Ipocrenmue
OPOCTPaHCTBEHHbIE (QUIYphl HA TUIOCKOCTU: TETpadJp, KyO, Mapaulesienumnent;
MOCTPOEHUE CEUYCHUU.

[lepneH UKy ISIPHOCTh MPAMON W IUIOCKOCTH: MEPHEHIUKYISIPHBIE HPSIMbIE B
IIPOCTPAHCTBE, MPSIMBbIE MMAPAJIICIbHBIE U NEPIICHAUKYJISIPHBIE K IUIOCKOCTH, MPU3HAK
NEPNEHIUKYJIIPHOCTU MPSMOU U IUIOCKOCTH, TEOPEMA O MPSAMOM MEPIECHANKYIISIPHOM
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY NPSIMOM U IJIOCKOCTBIO; IBYTPAHHBIN
YIOJI, INHEMHBIA YTOJ ABYTPAaHHOrO yriia. [lepneHanKynsp U HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TNIOCKOCTH, IPOSKITUS (GUTYpHI Ha
IJIOCKOCTh. [lepreHIuKyISIpHOCTh TUIOCKOCTEN: MPU3HAK NMEPIECHANKYISIPHOCTH ABYX
Iockocter. TeopeMa 0 TpEX NEPIEHAUKYIIAPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHMKA, BBIINYKIIBIE U
HEBBINTYKJIBIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrospHas
Mpu3Ma; TpPaHU U OCHOBAHUS TMPU3MBI, MpsMas W HAKJIOHHAs TPU3MbI; OOKOBasl U
MOJIHAsl TOBEPXHOCTh Npu3Mbl. [lapannenenunesn, npsAMOyroibHbIN MapaJUICICIUIET U
ero coucrtBa. [lupamupa: n-yronpHas nupamuja, TPaHd U OCHOBAHHUE IMHUPAMUJIBL;
OOKOBasi M TMOJHAs MOBEPXHOCTh MUPaMUbI; NMPaBWIbHAS W yCEeUEHHAs MHUpaMHJIA.
DJIEeMEHTBl TpPU3MBl W nUpaMuibl. lIpaBuibHBIE MHOTOTPAHHUKHW: TIOHSITHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; NpaBWIbHAsA IIpU3Ma W NPaBWIbHAs MNHPAMUIA;
MpaBUJIbHAS TPEYTOJIbHASI TUPAMHKJIa U MPAaBWIBHBIN TeTpadip; KyO. [IpencraBnenue o
NPaBUJIbHBIX MHOTOIPAHHUKAX: OKTA3JIp, TOAECKA3Ip U nKocadap. CeueHus nMpusMbl U
MAPAMUIBI.

CummMmeTpuss B TPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, IPSIMOMH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUU B MUpaMUIAX, MapajijieienuIeax, IpaBUiIbHbIX
MHOT'OTpaHHUKAaX.



Bbruncnenue 31€MEHTOB MHOTOIPaHHUKOB: pEéOpa, nuaroHanu, yrisl. [Tnomanp
OOKOBOW TIOBEPXHOCTHM UM TMOJHOM MOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIIA/b
OCHOBaHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH NpsiMOMl mpu3Msbl. [lnomans 6okoBOM
IIOBEPXHOCTH M IIOBEPXHOCTU IPABWIBHOW NHUPaMUIbI, TeopeMa O IUIOLagu
yceuénHoi nupamuibl. [lonstue 06 06béMe. OOBEM nHpaMubl, IPU3MBI.

[TonoOubie Tema B mpoctpaHcTBe. COOTHOLIGHUS MEXIY —IUIOMIAAsSMU
MOBEPXHOCTEH, 00BEMaMU TOT0OHBIX TEJL.

11 KUIACC

TeJia BpaleHus

Hunuaapruyeckas TOBEPXHOCTh, 00pa3ylolue HUIUHAPUYECKONW MOBEPXHOCTH,
OCh IMJIUHAPUYECKON moBepxHOoCcTH. L{umuuap: ocHOBaHMsA U OOKOBasi MOBEPXHOCTH,
oOpasyroIas 1 OCh; IJIOIIa b OOKOBOM M MOJIHOM MTOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3ylolne KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON nmoBepXxHOCTH. KoHyc: OCHOBaHME M BeplInHa, oOpa3yromas u
0Ch; TUIOMIA b OOKOBOW M TIOJIHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylonume u
BBICOTA; OCHOBaHUS 1 OOKOBasi IOBEPXHOCTb.

Chepa u map: 1HeHTp, paauyc, AUAMETpP; IUIONIAJb MOBEPXHOCTH CQEPHI.
B3auMHoe pacrnonoxenue cepbl U IIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
IJI0IIAb CHEPHI.

N300paskenne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka numuHapa U KOHycCa.

KoMOuHanuu Ten BpallleHHsi 1 MHOTOTPAaHHUKOB. MHOTOrpaHHHK, OMHCAHHBIN
okoJio cepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, UJIU TEJIO BPAIICHHUS.

[Tonsitue 06 o6vEMe. OcHOBHBIE CBOIWCTBA 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJILHOTO Tapaienenumneaa u cienctsus u3 He€. O0bEM IWIMHIpa, KOHYCA.
O06BEM mapa u wiomaas chepsol.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHOILIGHUS MEXKIY IUIOMIAAsSIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenns muuHApa (MapauielibHO U NEPHNEHIUKYJIIPHO OCH), CEYEHHUsI KOHyca
(mapasnienbHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIINHY ), CEYEHUS IIapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha muiockoctd UM B mpocTpaHcTBe. C0KEHHE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Mciio. PasiokeHue BEKTopa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuno napaimenenunena. Pemenue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM
IpaBujl JCUCTBUU C BekropaMu. IIpaMoyrosnbHas cucrema KOOpAHMHAT B
npoctpancTBe. Koopaunater BekrTopa. [Ipocreimme 3agauu B KOOpAMHATAX. YTOJ
Mexay BekTopaMH. CKaJsipHOE IPOMU3BEICHUE BEKTOPOB. BhIUKciIeHNE yII0B MEXIY



MpsAMBIMH W IINIOCKOCTAMMU. KOOpI[I/IHaTHO-BCKTOpHHﬁ MCTOA IIpH PCHICHUU
reOMCTPHUYCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pE3yJIbTaThl OCBOEHHUSI MPOrpaMMbl  y4yeOHOTO TMpeaMera
«MareMaTuka» XapaKTepU3yrTC:

I'paxxpanckoe BociuTaHue:

c(hOpMUPOBAHHOCTBIO TPaKAAHCKOW MO3UIIUKU OOYyYaIOIIETroCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUHCKOTO OOIIECTBA, MPEICTABIEHUEM O MaTeMaTHYECKHIX
OCHOBaX  (DYHKIIMOHMPOBAHUS  PAJIMUHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
IPaXXJIaHCKOTO 00I1ecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJICHCTBOBATh C
COI[MATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCHUUCKOM TpaKTaHCKOW HICHTUYHOCTH, YBAXKCHHUS K
MPOIUIOMY WM HACTOSIIIEMY POCCUHUCKONW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKECHUSAM POCCUHUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJBI, K
WCITOJIb30BAHUIO OTUX JOCTIKCHWHA B JAPYIHX HayKaxX, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa; chOPpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHMS, ITUYECKOTO IOBEAECHHUS, CBA3AHHOTO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTUKEHUN HAYKU U JIESITEIBHOCTBIO YUYEHOTO; OCO3ZHAHUEM JIMYHOTO
BKJIaJIa B IOCTPOSHUE YCTOMYUBOTO OYIyIIIEero.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYAsg JCTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, pEUICHUH, PACCyKICHUI; BOCIPUUMYHBOCTHIO K
MaTeMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIMTAHME:

c(hOpMHPOBAHHOCTHIO YMEHHUS TIPUMEHSITh MAaTEMATHICCKHE 3HAHUSI B HHTEPECax
3I0pOBOTO M 0Oe30macHOTro oOpa3a >KM3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO  (3710pOBOE TMHUTAHUE, COAJAHCUPOBAHHBIN PEXHUM 3aHATUH W OT/ABIXA,
peryisipHas (u3nmyeckas AakKTUBHOCTH); (PU3MYECKOrO0 COBEPILICHCTBOBAHMS, IIPH
3aHATHUSAX CIIOPTUBHO-03I0POBUTEIILHOMN AEATEIBHOCTBIO.

TpynoBoe BocnuTranue:

TOTOBHOCTBIO K TPYyAYy, OCO3HAaHHWEM ILIEHHOCTH TPYAOJIOOUS; HHTEPECOM K
pazuuHbIM cepam mpodheCcCUOHATIBHON IeSITEIbHOCTH, CBA3aHHBIM C MAaTEMATUKON U
e€ MPUIOKEHUSIMH, YMEHHEM COBEPINIATh OCO3HAHHBINA BRIOOpP Oymymei npodeccnn u
peann30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC TUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY OOpa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSKEHUU BCEH JKU3HU;



TOTOBHOCTBIO K AKTUBHOMY Yy4YacTHIO B  PEIICHUHW TNPAKTUYECKUX  3ajad
MaTeMaTU4YECKON HaMpaBICHHOCTH.

IKO0J0rH4ecKoe BOCIIMTAHHUE:

c(hOpPMUPOBAHHOCTBIO  DKOJOTMYECKOM  KYJIbTYpPhl, ITOHHUMAHUEM BJIUSHHS
COITMATTbHO-DKOHOMHUYECKUX TMPOIIECCOB HAa COCTOSIHUE MPHUPOJHOM M COLMAIBHOM
Cpe/bl, 0CO3HAHUEM TI00aJIbHOTO XapaKTepa SKOJOTMUYECKUX MPOoOIeM; OprUeHTaIIUEH
Ha TMPUMEHEHHE MATEMAaTHYEeCKUX 3HAHWU MJid penieHus 3ajad B 00JacTu
OKpYXarliel cpeapl, IUIaHUPOBAaHUSA TIIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX
MOCJICICTBUM JISl OKPYIKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU W OOIIECTBEHHON MPaKTUKH, IOHUMAaHUEM MaTE€MaTHYECKOU
HayKH KakK cepbl YEIOBEUECKON JIESITEIHPHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTHSl IUBUJIM3AIMM; OBJIAJECHUEM SI3IKOM MAaTEMaTHKW U MaTeMaTH4YeCKOM
KYJbTYpOM Kak CpeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO
Y UCCJIEAOBATENIbCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPaMMbl y4yeOHOro mpeaMera
«Maremaruka» XapaKTEePHU3YOTCS OBJIaJICHUEM YHUBEPCAIbHBIMH
no3HaeamebHbIMU oeticmeusmu, VHUBEPCATbHLIMU KOMMYHUKAMUBHBLMU
0elicCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUSHLIMU 0eUCBUIMU.

1) YVnusepcanvuvie nosnasamenwvuwie oeticmsus, obecneuusarom ghopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YUauuxcsi (0ceoeHue memooos NO3ZHAHUSA
OKpYJICalOwWe20 Mupa; npuMeHeHue J02U4eCcKUXx, UCCIe008amelbCKux onepayutl,
YyMeHuti pabomams ¢ uHgopmayuel).

Bba3oBblie Jornueckue aeiicTBUA:

e BBUIBIAITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MNPHU3HAKA MaTE€MaTHYECKHX
OOBEKTOB, TOHATHM, OTHOUIEHUM MEXIY MOHATUIMH; (OPMYIUPOBATH
ONpENENICHUs]  TOHATUH;  YCTAaHABIMBATh  CYILIECTBEHHBI  IPU3HAK
KJaccu(UKaMy, OCHOBAaHMS MJid OOOOILIEHUS M CpaBHEHHS, KPUTEPHUH
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpUHUMATh, (opMynaHpoBaTh U  NPEOOpPa3OBBIBATh  CYXKJICHUS:
yTBEPAUTEIbHbIE M OTpULATEIbHBIC, €IWHUYHBIC, YacCTHbIE M OOUIUE;
YCIIOBHBIE;

e BBUIBIIAITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOIIOJEHUSAX U YTBEPXKICHUAX; IMpeIJiaraTh KpUTEPUU
JUTSL BBISIBIICHHS] 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNI;



e J€NaThb BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUECHUI, YMO3aKIIOUEHU 10 aHAJIOTHH;

e IMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTE€IbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpssMblE W OT MPOTHBHOIO), BBICTPAUBaTh apPryMEHTALUI0, IPUBOAMTH
OpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKIECHUS U
BBIBO/IHI,

e BbIOMpAaTH cHOCOO pemeHuss Y4yeOHOM 3anauu  (CpaBHHUBATh HECKOJBKO
BapUAHTOB pEILIEHUs, BBHIOUPATh HamboJee MOAXOASIIUNA C  YUYETOM
CaMOCTOATENLHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

e HCIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIBCKUI HHCTPYMEHT IO3HAHUS;
dbopMynMpoBaTh BOMPOCHL, (PUKCHUPYIONIME MPOTUBOPEYHE, MPOOIIEeMY,
yCTaHaBIMBaTh  HMCKOMOE W  JaHHOe,  (OpMHUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IMPOBOJUTH CAMOCTOSATENBHO CIUIAHWUPOBAHHBIN 3KCHEPUMEHT, UCCIIEI0BAHUE
0 YCTAaHOBJEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS,
npolecca, BBISBICHUIO 3aBUCUMOCTEH MeXAy OOBEKTaMH, SIBICHHUSIMH,
pOLIECCAMU;

e CAMOCTOSITENHHO (HOPMYIHPOBATH OOOOIIEHUS W BBIBOABI MO pe3ysbTaTaM
NpOBEAEHHOTO HAOMIOJAEHUS, HCCIEIOBaHUS, OLEHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTAaTOB, BBIBOJIOB U O00OIIEHUI;

e IMPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKXKE BBIIBUraTh
MPEANOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undgopmanmeii:

e BBUIBIATH JepuuuTel MHGOpMAIUMHU, AAHHBIX, HEOOXOJIMMBIX HJisi OTBETa Ha
BONPOC U JJIs PELICHUS 3a]auH;

e BbIOMpPATh MHPOPMALMIO U3 UCTOYHUKOB PA3IHYHBIX THIIOB, AaHAJIM3UPOBATH,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIUIO PA3TUUYHBIX BUIOB U
dbopM npeacTaBICHUS;

e CTPYKTYpUpOBaTh HH(OpPMAlMIO, NMPEICTaBIATh €€ B pPa3iIMYHbIX (opmax,
WUTIOCTPUPOBATh TpaUuECKH;

e OLCHUBATH HaJEXKHOCTD uHbopMauu o CaMOCTOSITEJIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYuusepcanvmvie = KOMMyHuKamueHnwle  Oelicmeus,  0becneuusarm
chopmMupoeaHHocms COYUATbHBIX HABLIKOE 00YUAIOUWUXCAL.
OO0menne:

e BOCIIpHHHUMATH U (1)OpMy.HI/IpOBaTB CYXKACHUA B COOTBCTCTBUU C YCIOBUAMU H
OeJIAMHA O6H_ICHI/I$I; sSICHO, TOUHO, I'PaMOTHO BBIPpaXXaTb CBOIO TOYKY 3pPCHHUS B



YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHEHHUs [0 XOJIY PpELICHUs
3a7a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3yIbTaT;

B X0Ji€ OOCYKIEHUs 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOMl TEMBI,
npoOieMbl, peraeMoil 3ajlauu, BBICKA3bIBAaTh WJICH, HAIIEJIEHHBIE Ha TOUCK
pELLIECHUS; COMOCTABIATh CBOU CYXKICHUS C CYKIACHUSIMHU IPYIUX YUYaCTHUKOB
nuasnora, oOHapy)XMBaTh pa3juYUe U CXOJCTBO MO3UIMNA; B KOPPEKTHOMN
dbopme hopmMyIHPOBATH PA3HOTIIACHS, CBOU BO3PAKECHUS;

IIPEACTABIATh PE3yJbTAaThl PELICHUS 3aJa4yu, SKCIEPUMEHTA, HWCCIIEIOBAHMUS,
IPOEKTa; CAMOCTOSITENIbHO BHIOMPATh (hOpMAT BBICTYIUIEHUS C YU4ETOM 3a/iay
Ipe3eHTAlMU U OCOOEHHOCTEH ayAUTOPHUH.

CorpyaHuyectBo:

MOHUMATh U HWCIIOJIH30BaTh MPEUMYIINECTBA KOMAHIHOW M WHANBHUIYAITBLHON
paboThl TpU pelieHnH Y4YeOHBIX 3a7a4; NPUHAMATH IIeJb COBMECTHOM
NCATENBHOCTH,  IUTAHUPOBATh  OPraHM3aIlMi0  COBMECTHOM  paboTHI,
pacmpenenatb BUAB paboOT, OTOBapHBAThCS, OOCYXIaTh TMpolecc U
pe3ynbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNNOBBIX (popmax paboThl (00CyXIeHUS, OOMEH MHECHHIA,
«MO3TOBBIE IITYPMbI» ¥ WHBIC); BBIOJHITH CBOI 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCUCTBHUS C JAPYTHMMH WICHAMH KOMaHIbI, OIICHUBATH
KauyeCcTBO CBOEro BKJIaga B OOmMUHA MPOAYKT TIO  KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie pezynamuenvle Oeticmsus, obecnedusarom Gopmuposarue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.
Camoopranu3anus:

COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 3a]]a4i, BEIOUPATh CIIOCO0 PEIICHHSI C
y4€TOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uH(bOpMAIIIH.

CaMOKOHTPOJIb:

BJIQJICTh  HaBbIKAMHU  TO3HABaTEJIbHOW  pediekcuu  Kak  OCO3HAHUS
COBEpPUIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIQJIETh CIIOCOOAMM CAMOIIPOBEPKH, CAMOKOHTPOJIS Ipollecca U pe3yibTaTa
peleHns MaTEMaTHIECKOM 3a/1auu;

IPEABUIETD TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 3a7a4H,
BHOCUTh KOPPEKTHBBI B JESTEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAJICHHBIX OLUMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBHUIM, OOBSICHITh IPUUUHBI
JNOCTVKECHUS WM HEAOCTHIKECHUS PE3YJIbTaTOB JEATEIbHOCTH, HAXOJWUTh
OIIMOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath MOHATUSAMH: TOUKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIIEJCTBUS W3 HUX MPH PEIICHUU
TE€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHIAMU: MMAPATUICTLHOCTh W MEPIEHIUKYISPHOCTD MPSIMBIX U
IIJIOCKOCTEN.

KnaccudunmpoBare B3avMHOE pacHoOIOKEHHE TPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMU: IBYTPAHHBIN yTOJ, TPAaHU IBYTPAHHOTO YIJIa, pedpo
JBYTPAHHOTO yTJa; TUHEHHBINA YroJl ABYTPAHHOTO YTJIa; TpaayCcHasi Mepa IBYTPaHHOTO
yria.

OnepupoBaTh TOHATHSAMH: MHOTOTPAHHHK, BBIMYKJIBIH W  HEBBITYKIIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBII MHOTOTPAaHHUK.

Pacmo3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MHpaMua; MPU3MA,
MPSIMOYTOJIBHBIN TapaJijIeNieuIiel, Kyo).

KnaccudummpoBaTs MHOTOTpaHHUKH, BIOUpas OCHOBAHUS ISl KiIacCU(DUKAIINN
(BBIMTYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHUKH; TTPABUIILHBIC MHOTOTPAHHUKH, TIPSMBIE U
HAKJIOHHBIC TPU3MBI, TAPATIICIICTIUIIC/IBI ).

OnepupoBath MOHATUSIMHU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH IPHUHIIUIIBI IOCTPOCHUS CEUEHUH, UCIIONIb3YSI METO/T CJICIOB.

CTpouTh ceueHUs MHOTOTPAHHUKOB METOIOM CJIEIOB, BBHITIOJNHATH (BEIHOCHBIC)
IJIOCKUE YEePTEXKU U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEpXy, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXO0XJICHHWE T€OMETPHUUYECKHX BEJIMYMH IO oOpas3lam WiIH
aNrOpUTMaM, TIPUMEHSS W3BECTHBIC AHATUTHYCCKHE METOJIbI TMPU  PEIICHUU
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a/lad Ha BBIYUCICHHE PACCTOSHHUMA MEXKIY IBYMS
TOYKaMH, OT TOYKHU JI0 MPSIMOMN, OT TOYKH JIO TUIOCKOCTU, MEXKIY CKPEIIUBAIOITUMUCS
IPSIMBIMHU.

PemaTte 3amaun Ha HAXOXKICHHE TEOMETPUYECCKUX BEIMYMH TIO OOpas3IaM HITu
QITOpUTMaM, TIPUMEHSS W3BECTHBIC AHAJTUTUYCCKHE METOJbl TMPU PEIICHUU
CTaHJAPTHBIX ~ MaTeMaTUYeCKMX  3aJad Ha  BBIYUCICHHE  YIJIOB  MEXKIY
CKPEIIMBAIOIIUMUCS MPSMBIMH, MEKIY MPSMOH U TIOCKOCTBIO, MEXIY IJIOCKOCTSIMH,
JBYTPAHHBIX yTJIOB.

Beraucisate 00bEMBI M TUTOMIAAM TIOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma,
nupamMuzia) ¢ npuMeHeHueM (GOopMyJl; BBIYUCISITH COOTHOIICHUS MEXIy IJIOMIAIIMU
IOBEPXHOCTEH, 00bEMaMU TT0TOOHBIX MHOTOTPAaHHHUKOB.



OnepupoBath MOHATUSAMH: CAMMETPHS B POCTPAHCTBE; IIEHTP, OCh U MJIOCKOCTh
CUMMETPHH; IICHTP, OCh ¥ TUNIOCKOCTh CHUMMETPHUHU (DUTYPHI.

W3Bnekats, mpeoOpa3oBBIBATH W HMHTEPIPETHPOBATH  MHPOPMANHMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (PUrypax, MPEACTABICHHYIO Ha UYepTeXaxX U
pPHUCYHKaXx.

[IpumensaTs reomeTpudeckue (HaKThI ISl PEHICHUS CTEPEOMETPUUCCKUX 3ajad,
MIPEANOJIarafoIIiuX HECKOIBKO MIArOoB PENICHUs, €CIIM YCIOBUS PUMEHEHUS 3aaHbl B
sBHOU (popme.

[IpumeHsTh  TpoCTEdIIMEe  TPOrpaMMHBIE  CpPEeACTBA W DIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI IPH PEIICHUN CTEPECOMETPUUICCKUX 3a71a4.

[IpuBOANTH MPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHSTh TIOMydYeHHBIC 3HAHUS Ha TMPAKTUKE: aHAIM3HPOBATh pPEabHBIC
CUTyalliM W TIPUMCHSTh W3YYCHHBIC IIOHATHS B TIPOIECCEe TIOMCKA pEIICHUs
MaTeMaTU4ecKu C(HOopMyITUPOBAaHHOW MPOOIEMBI, MOJACITUPOBATH PEATLHBIE CUTYaIlUN
Ha S3BIKE TEOMETPUU, HCCIENOBAaTh IOCTPOSHHBIE MOJENH C HCIOJIb30BAHUEM
TC€OMETPUUYECKUX TOHATHH WM TEOpeM, ammapara anreOpbl; pemaTh MPaKTHYECKUe
3aJ1a4yy, CBSA3aHHBIC C HAXOXKJICHUEM T€OMETPHUICCKUX BEITHYUHMH.

11 KJTACC

OnepupoBaTh MOHATHSAMH: IUIMHIPUYECKAss MOBEPXHOCTh, 0OOpa3yromue
WIMHIPUYECKON MOBEPXHOCTHU; LMIUMHJIP; KOHUYECKas MOBEPXHOCThb, 00pa3yrouue
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LWIMHIP, KOHYC, cepa u map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccuduimpoBath B3auMHOE pacnonokeHue chepsl U MI0CKOCTH.

OmnepupoBaTh TOHATHSMHU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CerMEHTa; IapOBOM CIIOM, OCHOBAaHWE IIAPOBOIO CJOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsats 00bEMBI U TUIOHIAAN TTOBEPXHOCTEH TeJl BpallleHus, FTEOMETPUUYECKUX
TeJ ¢ IpUMEHEHUEM (HOPMYII.

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHWK, BIUCAHHBIN B Cepy M ONUCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHHUS.

BbIYUCISATh COOTHOLIEHUST MEXAY IUIOHIAAsIMU TOBEpXHOCTEH W Oo0BEMaMu
MOAOOHBIX TEII.

N3o6paxarh wu3yuyaemble (UTYPBl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.



BbINONHATH (BBIHOCHBIE) TUIOCKUE YEPTEXH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHUSI.

N3Bnekath, UHTEPOPETHUPOBATH U  NPeoOpa3oBbIBATHL  HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKHX (PUrypax, MPEACTABICHHYIO Ha UYepTeXaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BEITIOTHTE NEHCTBUS CIIOKEHUS BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKCHUS
BEKTOpPA Ha YHCIIO, OOBICHATH, KAKUMH CBOHCTBAMHU OHHU 00J1a1at0T.

[IpumeHsTh MpaBUIO Mapavieenunesaa.

OnepupoBaTh MOHATUSMU: JIEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, pPAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIrol MEXIy
BEKTOpaMH, CKaJSIPHOE MPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAaHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB W IMPOMU3BEACHUE BEKTOpa HA YHUCIO, YroJl MEXIY
BEKTOpaMH, CKaJSIPHOE MPOW3BEJICHHE, pacKiaJblBaTh BEKTOpP 1O  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3a/1aBaTh MIIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaThs TeomMeTpudeckue (PakThl IS PEIICHUS CTEPEOMETPUYECKHUX 3ajad,
MPENOJIAraloIMX HECKOJIBKO IIaroB PelIeHUs, €CIU YCIOBUS MPUMEHEHHUS 3aJaHbl B
sBHOM (popme.

Pemate mnpocTeiline reoMeTpuyecKue 3a7aud Ha TMPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemiats 3a1aun Ha 10Ka3aTeNbCTBO MATEMATUUECKUX OTHOIICHUI U HaX0XICHUE
r€OMETPUYECKUX BEJIMYMH TIO0 00paslamM Wi aJropuTMam, MPUMEHSS W3BECTHHIC
METO/IbI IPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a]1a4.

IIpumenaTs  mpocTedie  NpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKUX 3a/1au.

[IpuBoANTH MpPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KHU3HHU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATH, TONy4YEHHBIE 3HAHUS Ha TMPAKTUKE: aHAJU3UPOBATh peaJIbHbIC
CUTyallii ¥ TIPUMEHSITh W3yYCHHBIE TOHATHS B TIPOIECCE TIOWCKA PEeIICHUs
MaTeMaTU4ecKu cHopMyIUpOBaAaHHOM MPOOIEMBI, MOJCIUPOBATH PEATbHBIE CUTYallUU
Ha S3bIKE TE€OMETPHUH, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C HCIHOJb30BaHUEM
F€OMETPUYECKUX TMOHATHM M TEopeM, ammapara ajareOpbl; peniaTh MNPaKTUYECKUE
3a/1aud, CBSI3AHHBIE C HAXOXKJEHUEM Ir€OMETPUUECKUX BEITUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HammenoBanme KosanuyectBo yacos DJIEeKTPOHHBIE
n/ pa3aesnoB U TeM Bcer | KoHTpoJubH [MpakTuyeck (uudposBbie)
n NPorpamMmsbl 0 ble padoThI ue padoTbl o0pa3oBaTe/ibHbIE
pecypcsl
1 Beenenue B 10 bu6mmorexa [JOK
CTEPEOMETPUIO https://m.edsoo.ru/1¢209
e37
2 [Ipsimble n 12 1 bubnuoreka [IOK
IUIOCKOCTH B https://m.edsoo.ru/1¢209
MPOCTPAHCTBE. e37
[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEN
3 [TepnienaukynsipHOC 12 bubmuorexa [JOK
Th TMPSAMBIX U https://m.edsoo.ru/1¢209
IUIOCKOCTEN e37
4 Vsl MexIy 10 1 bubnmnoreka [JOK
MPSMBIMHU U https://m.edsoo.ru/1¢209
TUTOCKOCTSAMH e37
5 MHOrorpaHHuKu 11 1 bubnuorexa [JOK
https://m.edsoo.ru/1¢209
e37
6 O0BEMBI 9 1 bubmuotexa [JOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/1¢209
e37
7 [ToBTOpEHME: 4 1 bubmuorexa [JOK
ceyeHus, https://m.edsoo.ru/1¢209
pacCTOSIHUSA U YTJIb e37
OBUIEE KOJIMYECTBO 68 5 0
YACOB I10
[MPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KIJACC

Ne HaumenoBanu | KonuyecTBo yacoB DJICKTPOHHBIE
n/ € pa3aeyoB u Bceer KonTpoabHbl IIpakTuyecku (uu¢posbie)
n TeM 0 e padoThbl e padoThblI o0pa3oBaTe/bHbIE
NMPOrpamMMbl pecypcsbl
Tena Bpaienus 12 bu6nuoreka [JOK
https://m.edsoo.ru/1¢209¢3
7
OO0BEMEI TEN 5 1 bubnmnorexa [JOK
https://m.edsoo.ru/1¢209¢3
i
BexTopsl u 10 1 bubmmoreka [IOK
KOOpPJHMHATHI B https://m.edsoo.ru/1¢209¢3
IPOCTPAHCTBE 7
[ToBTOpEHME, 7 1 bubnuotexa [JOK
00001IeHMeE, https://m.edsoo.ru/1¢209¢3
CHCTEMATH3aIn 7
s 3HAaHUHU
OBUIEE 34 3 0
KOJIMYECTBO
YACOB I10

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne Tema ypoka KoanuecTBo yacos Hara JIEKTPOHHBI
n/n Bceer Kontpo IlpakTuyec | u3y4denus | e uHudpoBbIE
0 JIbHbIE KHe o0pa3oBarteib
padoThI padoThI HbI€ pecypchl

1 OcCHOBHBIE TOHSTHS 1 1Hep cenT | bubnuoreka
CTEPEOMETPHUHU: TOUKA, HOK
IpsiMast, IIOCKOCTB, https://m.edsoo.r
IPOCTPAHCTBO. w/aecc77cd
[IpaBuiia uzo0paxeHus
Ha PUCYHKaX:
N300paKCHHS
IUIOCKOCTEH,
MapajuieIbHbIX
MPSIMBIX (OTPE3KOB),
CEpEeIUHbI OTpEe3Ka

2 [TonsTus: 1 1Hep cent | bubauoreka
[IEPECEKAIOIINECS [HOK
IJIOCKOCTH, https://m.edsoo.r
HepeceKaroIuecs u/2d8a9¢99
npsiMasi ¥ MI0CKOCTh

3 Ionsarus: 1 2 Hep, ceHT bubanoreka
MEePECEKAIOIINECS HOK
IUIOCKOCTH, https://m.edsoo.r
HIEPECEKArOIIUECs u/db685¢73
npsiMasi ¥ IJI0CKOCTh

4 3HaKOMCTBO C 1 2 Hep ceHT | bubmmoreka
MHOI'OI'PAHHUKAMH, [HOK
HU300paxeHue https://m.edsoo.r
MHOTOTPaHHHKOB Ha u/a63959%d
pUCYHKaX, Ha
MIPOEKIIMOHHBIX
YyepTekax

5 Hauvanbubie cBeneHus 1 3 Hep, ceHT bubanoreka
0 Ky0Oe u mupamuse, ux HOK
Pa3BEPTKHU U MOJECIIHN. https://m.edsoo.r
Ceuenus u/b30dff38
MHOT'OIPAaHHUKOB

6 HauanbHbie cBeeHUS 1 3 Hep, ceHT Bbubnuoreka
0 Ky0Oe u nupamue, ux HOK

pPa3BEPTKU M MOJIETIH.

https://m.edsoo.r



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
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rapasuiesibHble
MpsIMbIE B

CeueHnus u/3d8ftd32
MHOTOTPaHHUKOB

7 [TonsaTue 06 4 vep cent | Bubnmoreka
AKCHOMAaTHYECKOM HOK
[IOCTPOCHUHU https://m.edsoo.r
CTEPEOMETPUH: u/OccScafe
aKCHOMBI
CTEpEOMETPUU U
CJIEJICTBUS U3 HUX

8 [Tonsitue 06 4 Hep ceHt | bubnmoteka
aKCHOMaTHYECKOM LHOK
MMOCTPOCHUHU https://m.edsoo.r
CTEPEOMETPUH: u/239¢8cb4
aKCHOMBI
CTEpPEOMETPUU U
CJIEICTBUS U3 HUX

9 [TonsaTue 06 1 Hep, OKT bubnmoreka
AKCHOMAaTHYECKOM HOK
IIOCTPOECHUHU https://m.edsoo.r
CTEPEOMETPUH: u/65¢6b106
aKCHOMBI
CTEpEOMETPUU U
CIIEJICTBUS U3 HUX

10 [Tonsitue 06 1 Hep, OKT bubnuoreka
aKCHOMaTHYE€CKOM HOK
IOCTPOECHUHU https://m.edsoo.r
CTEPEOMETPHH: u/258fc245
aKCHOMBI
CTEpPEOMETPUH U
CIIEICTBUS U3 HUX

11 Bs3anmnoe 2 Hep, OKT bubanoreka
pacnoioKeHNe HOK
MPSIMBIX B https://m.edsoo.r
MPOCTPAHCTBE: u/1a2520f6
nepeceKaromumecs,
napajuiesibHbIe U
CKpeIIMBaOIINecs
npsiMble

12 ITapamiensHOCTD 2 Hep, OKT bubnuoreka
MPSIMBIX U IIJIOCKOCTEN [HOK
B IIPOCTPAHCTBE: https://m.edsoo.r

w93ad36b3



https://m.edsoo.ru/93ad36b3
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IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
IPSMBIX

13 [TapannenbHOCTb 3 Hep, OKT bubnmoreka
MPSIMBIX U IIJIOCKOCTEN HOK
B IIPOCTPAHCTBE: https://m.edsoo.r
[TapaienbHOCT u/eeld19b9
IIPSIMOM M TUIOCKOCTH
14 Vel ¢ 3 Hep, OKT bubnuoreka
COHAITPaBJICHHBIMU HOK
CTOPOHAMU https://m.edsoo.r
u/9f4071b9
15 Yroa Mexay npsMbIMU 4 Hep, OKT bubnunoreka
B IIPOCTPAHCTBE HOK
https://m.edsoo.r
u/fe733862
16 Yron Mexay npsiMbIMU 4 Hep, OKT bubnuoreka
B IIPOCTPAHCTBE HOK
https://m.edsoo.r
u/2935a9a0
17 [TapannenbHOCTb 1 Hep, bubnmoreka
TUIOCKOCTEH: HOA6 [HOK
rapajuieIbHbIE https://m.edsoo.r
IIIOCKOCTH u/2el18f255
18 CaoiicTBa 2 Hep, bubnuoreka
napauIeIbHbIX HOA6 LHOK
IJIOCKOCTEM https://m.edsoo.r
u/e504d656
19 [Ipocreiimue 2 Hep, bubnuoteka
MPOCTPaHCTBEHHBIE HOA6 HOK
(burypsl Ha MIOCKOCTHU: https://m.edsoo.r
TeTpasip, Kyo, w/4a28dc02
napajuiesenunes
20 IToctpoenue ceuenuit 3 Hep, bubnmoreka
HOAG HOK
https://m.edsoo.r
u/1d434d0f
21 [TocTpoenune ceuenunit 3 Hep, bubnuoreka
HOAG HOK
https://m.edsoo.r
u/ec26fesd
22 Konmponvnas paboma 4 Hep, bubnuoteka
no meme "lpsimole u HOA6 LHOK
NAOCKOCMU 8 https://m.edsoo.r
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npocmpaucmee. u/9a0a9e56
llapannenvrnocmo

NPAMBIX U

niaockocmei”

23 [lepneHUKyISAPHOCTD 4 Hep, bubnuoreka
NPSMOM 1 TUTIOCKOCTH: HOA6 LHOK
MEPIEHINKYIIIPHBIE https://m.edsoo.r
MpsIMbIE B u/b19f6asd
IIPOCTPAHCTBE

24 [Ipsimbie 1 Hep fdek bubnuoteka
napasuieibHbIE U HOK
MEPIIECHAUKYIISAPHBIE K https://m.edsoo.r
IIOCKOCTH u/0acl1c95

25 [Ipsimbie 1 Hep fek bubnmoreka
IapajuleIbHbIE U HOK
MEPIEHINKYIIAPHBIE K https://m.edsoo.r
IUIOCKOCTH u/ba545966

26 [Tpuznax 2 Hep, ek bubnuoteka
MEePIEHANKYISIPHOCTH HOK
MPSMON U TIIOCKOCTH https://m.edsoo.r

u/f85bfc46

27 [Tpusnak 2 Hepa aek bubnuoteka
MEePHEHANKYISIPHOCTH HOK
MPSMON U TJIOCKOCTH https://m.edsoo.r

uw/79165d15

28 Teopema o nipsmoii 3 Hep fek bubnuoreka
NEePHEHANKYIJISAPHON [HOK
IIJIOCKOCTH https://m.edsoo.r

u/635¢5087

29 Teopema o npsmon 3 Hep Aek bubnunoreka
NEePIEHAUKYIISIPHON HOK
IUIOCKOCTH https://m.edsoo.r

u/bd3745f8

30 Teopema o npsmoit 4 Hep, AeK bubnmoreka
NEePIEHAUKYISIPHON HOK
IUIOCKOCTHA https://m.edsoo.r

w/7d18834b

31 [lepnienaukymnsp u 4 Hep, nek bubanoreka
HaKJIOHHBIC: HOK
paccTrosiHue OT TOYKU https://m.edsoo.r
JI0 TNIOCKOCTH, w/33c¢477d3
paccTosiHUE OT HPSIMOM
JI0 TUIOCKOCTH

32 Ilepnenpukymnsap u 5 Hep, fek bubnuoreka
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HAKJIOHHBIC: HOK
paccTosiHuE OT TOYKHU https://m.edsoo.r
JI0 TINIOCKOCTH, u/66fefadd
paccTosiHuE OT NPSIMOM
JI0 MJIOCKOCTH
33 [lepnenukynsip u 1 Hep AHB bubnuoreka
HaKJIOHHBIC: HOK
paccrosiHue OT TOYKU https://m.edsoo.r
710 TUIOCKOCTH, u/aSb7b8e3
paccTostHue OT MPSMOK
JI0 TUIOCKOCTH
34 [lepnenaukynsp u 1 Hep AHB bubnuoteka
HAKJIOHHBIC: HOK
paccTosiHuE OT TOYKHU https://m.edsoo.r
JI0 TUTOCKOCTH, u/dbee22bc
paccTosiHuE OT NPSIMOM
JI0 MJIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: 2 Hep, AHB bubnuoreka
YIOJ MEXAY IPSIMOU U HOK
IUIOCKOCTBIO https://m.edsoo.r
u/6b61b2b4
36 JIByrpaHHsIii yroiu, 2 Hep, AHB bubnuoreka
JIMHEHHBIN yroi HOK
JIByTPaHHOTO yTJia https://m.edsoo.r
u/5fa0b3ce
37 JIByrpaHHbIi yrod, 3 Hep AHB bubnuoteka
JIMHEWHBIN yromi HOK
JIBYIPaHHOIO yIiia https://m.edsoo.r
wc7cT77ed
38 [lepneHAUKyISPHOCTH 3 Hep AHB bubnuoteka
IUIOCKOCTEH: MPU3HAK [HOK
[EPIEHANKYIAPHOCTH https://m.edsoo.r
JBYX TJIOCKOCTEH u/ec3e2da3
39 [lepnieH IUKYISIPHOCTD 1 Hep, bubnmoreka
IJIOCKOCTEM: TPU3HAK desp HOK
MEPIEHINKYIIAPHOCTH https://m.edsoo.r
JBYX IIOCKOCTEMH u/ed9e2a8e
40 [TepieHAMKYASIPHOCTH 1 Hep, bubnuoteka
IJIOCKOCTEH: IPU3HAK desp HOK
MEPHEHINKYITIPHOCTH https://m.edsoo.r
JIBYX IJIOCKOCTEN u/ba75dc57
41 Teopema o Tpéx 2 Hep, bubnnoreka
HEPIICHINKYIIAPax desp LIOK

https://m.edsoo.r
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u/e4972cdc

42 Teopema o Tpéx 2 Hep, bubnuoreka

MEePIEHAUKYIISIPAX desp HOK
https://m.edsoo.r
u/52188a7d

43 Teopema o Tpéx 3 Hep, bubnuoreka
MePIEHINKYIISIpax dbesp HOK

https://m.edsoo.r
u/9f246736

44 Konmponvnas paboma 3 Hep, bubnuoteka
no memam desp IIOK
"IlepnenouxkynaprHocms https://m.edsoo.r
NPAMBIX U u/5b971ef3
naockocmeu” u "Yano
MeAHCOY NPAMBIMU U
niockocmamu"

45 [Tonsitue 4 Hep, bubnmoreka
MHOTOTpaHHHKA, desp HOK
OCHOBHBIE DJIEMEHTEI https://m.edsoo.r
MHOTOIPaHHHKA, v/2d24e873
BBITTYKJIBIC U
HEBBIIYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHHUKA

46 [Ipusma: n-yronapHas 4 Hep, bubnnoreka
[IpyU3Ma; rpaHu U desp HOK
OCHOBAHMS IIPU3MBI; https://m.edsoo.r
npsiMast ¥ HAKJIOHHAsT u/b4ad63ad
NpU3MbI; OOKOBas U
I10JIHAsl IOBEPXHOCTh
MIPU3MBI

47 [Tapannenenurnen, 1 Hep, bubnuoteka
MIPSAMOYTOJIBHBIN MapTa HOK
MapaJuIeNIETUIIE] U €T0 https://m.edsoo.r
CBOMCTBA u/8a7be683

48 [Tupamupa: n- 1 Hep, bubaunoreka
yrojbHas UpaMua, MmapTa [HOK
TPaHU U OCHOBAHUE https://m.edsoo.r

w/fblcd0as

nupamMu/ibl; 00KoBast U
IIOJIHASI [IOBEPXHOCTH
MIUPAMHU/JIBL;
IIpaBWIbHAA U
yced€HHasl nupamuaa
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49 IIpaBunbHBIE 2 Hep, bubnnoreka
MHOI'OIpaHHUKH: mapTa LOK
[IOHATHE IIPABUIILHOTO https://m.edsoo.r
MHOTOTPAHHHKA,; u/074¢8865
IIpaBWJIbHAS IPU3Ma U
IIpaBUJIbHAA
MUPaMUJIa;

IIpaBWJIbHAA
TpeyrojbHas
UpaMuIa 1
MPaBWIbHBIN TETPAIP;
KyO

50 [Ipencrasnenue o 2 Hep, bubanoreka
MpaBUIILHBIX MapTa HOK
MHOI'OrPaHHUKAX: https://m.edsoo.r
OKTa3JIp, NOJEKAdP 1 u/a0fdd5Sbf
HKOCadIp.

51 Cummertpus B 3 Hep, bubnmnoreka
IpOCTpPaHCTBE: MmapTa LHOK
CUMMETPUSL https://m.edsoo.r
OTHOCHUTEIILHO TOYKH, w/b9e777d9
IIPSIMOM, TIOCKOCTH.

DeMEeHTbl CUMMETPUH
B [IUpaMUJIaX,
napajuiesenunenax,
MIPAaBUJIbHBIX
MHOTOTpaHHHUKaX

52 Brruucnenue 3 Hep, bubnnoreka
DJIECMCHTOB MapTa LHOK
MHOTOTPaHHUKOB: https://m.edsoo.r
pEOpa, muaroHanu, u/6cdbecef
YTIIBI

53 [Tnomans 60KOBOIA 4 Hep, bubnmoreka
MOBEPXHOCTH U MapTa [HOK
IIOJIHOM ITOBEPXHOCTHU https://m.edsoo.r
IPSMOIA TIPU3MBI, u/37d84157
TUIOIaAb OCHOBAHHH,

TeopemMa 0 OOKOBOI
ITOBEPXHOCTHU IIPSAMOI
MIPU3MBI

54 [Tmomane 6OKOBOMI 4 Hep, bubanoreka
IMOBEPXHOCTH U MapTa LHOK
IIOBEPXHOCTH https://m.edsoo.r

w/5603e30b

MIPAaBUJIbHOMN
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MUPAMUJIBI, TEOPEMA O
IUTOIIAaH OOKOBOM
MOBEPXHOCTH
YCEUEHHOU MUpPaMUIbl

55

Konmponvnas paboma
no meme
"MHoeoepannuxu"

1 Hep anp

bubnnoreka
HOK
https://m.edsoo.r
u/a95f5c04

56

IToustue 00 00BEME

1 Hep anp

bubnnoreka
HOK
https://m.edsoo.r
u/7ad0020b

57

O0BEM paMuIbI

2 Hep anp

bubnuoreka
HOK
https://m.edsoo.r
u/235171b3

58

O0BEM paMuIbI

2 Hep anp

bubanoreka
LHOK
https://m.edsoo.r
u/f47dfefd

59

OO0BEM TUpaMuIBI

3 Hepg anp

bubanoreka
LHOK
https://m.edsoo.r
u/79¢10312

60

O0BEM nupaMuabl

3 Hepg anp

bubnnoreka
[HOK
https://m.edsoo.r
u/2faadc3f

61

OOBEM npU3MBI

4 Hep anp

bubnnoreka
HOK
https://m.edsoo.r
u/79853608

62

OO6bEM pU3MBI

4 Hep anp

bubnnoreka
HOK
https://m.edsoo.r
u/1e053890

63

O06BEM pU3MBI

1 Heq man

bubnuoreka
HOK
https://m.edsoo.r
u/482d3f51

64

Konmponvnas paboma
no meme "O6vémbi
MHO202PAHHUKO8"

1 Hep man

bubanoreka
LHOK
https://m.edsoo.r
u/28a6573¢

65

[ToBTOpEHME,

2 Hep mas

bubaunoreka
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https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b

000011IeHH1E LHOK
CHUCTEMAaTH3aLUA https://m.edsoo.r
3Hanui. [Toctpoenue u/098bedad
CEUCHUU B
MHOTOTPaHHHUKE

66 [ToBTOpEHue, 1 2 Hen, masn bubanoreka
00o00mIeHHe [HOK
CUCTEMAaTHU3aALIUS https://m.edsoo.r
3HaHMi. Beraucienue uw/f7792ba9
PACCTOSTHUI: MEXIY
JIBYMSI TOYKaMH, OT
TOYKH JI0 IPSAMOM, OT
TOYKH JI0 TJTIOCKOCTH,
MEXTY
CKpENTUBAIOIINMHUCS
MPSIMBIMU

67 Hmoeosas 1 3 Hep, masn bubnuoreka
KOHMpObHAs paboma HOK

https://m.edsoo.r
u/b9146bc0

68 IToBTOpEHME, 1 3 HeA mas bubnmoreka
00o0meHme [HOK
CUCTEMAaTH3aIUs https://m.edsoo.r
3HaHMi. Beraucienue u/56765e8b
YIJIOB: MEXKIY
CKPETUBAIOIIMMHUCS
MPSIMBIMU, MEXTY
PSIMOM U
IJTIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB,
YTJIOB MEXKITY
IJTIOCKOCTSIMU

OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad

11 KIJACC

Ne | Tema ypoka KosmnuecTBo yacos Hara JIeKTPOHHbIE
n/ Bce KounTtpoin IIpakTHyec H3y4YeH | UH(PpOBLIE
n ro HbIE KHe padoTnl | HA o0pa3oBaTe/bHbIE
padoThI pecypchl
1 Codepa u map: 1 1 Hep, bubmmorexa [IOK
LIEHTp, paauyc, CeHT https://m.edsoo.ru/034
JIMaMeTp; 1bce2b
IUIOMIA/b
MIOBEPXHOCTHU
cdepsl
2 Bzaumnoe 1 2 Hep, bu6mmoreka [JOK
pacmonoXeHne CeHT https://m.edsoo.ru/bed
cdepsl u 12a43
IJIOCKOCTH;
KacaTellbHast
IUIOCKOCTb K
cepe;
I (0)116:010
chepsl
3 N3o0paxenue 1 3 Hep, bubnuorexa [JOK
cdepsl, mapa CeHT https://m.edsoo.ru/bel
Ha IIOCKOCTH. 5{712
Ceuenus mapa
4 Hunuaapuyueck 1 4 Hep, bu6mmorexa [JOK
ast CeHT https://m.edso00.ru/605
HIOBEPXHOCTb, 4b&cl
oOpazyroriue
HAJIUHAPUYECK
on
IIOBEPXHOCTH,
0Cb
UAJIUHAPUYECK
on
MIOBEPXHOCTHU
5 Hununnp: 1 1 Hep, bubnnorexa HOK
OCHOBaHUSA U OKT https://m.edsoo.ru/188
GoKoBast 16216
ITOBEPXHOCTb,
obpasyromas u
OCb; TUIOLIAb
OOKOBOI1 U



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b

MOJIHOM
IMOBEPXHOCTHU

N3o00paxeHue
WIMHpA Ha
TUIOCKOCTH.
Pa3eéprka
UITAH/IPA.
Ceuenus
WIMHIPA
(TII0CKOCTHIO,
napajuieIbHON
WIH
MePIIeHIUKY IS
pHOM ocu
HUAJTUHIPA)

2 Hep,
OKT

bubmuoreka [JOK
https://m.edsoo0.ru/016
e25eb

Konnueckas
MOBEPXHOCTb,
obpazyrorue
KOHUYECKOM
MMOBEPXHOCTH,
OChb ¥ BEpIIMHA
KOHUYECKOM
MMOBEPXHOCTHU

3 Heq
OKT

bu6nmnoreka [JOK
https://m.edsoo.ru/c94
ba09b

Konyc:
OCHOBaHHUE U
BEpIIIHHA,
obOpasyroas u
OCb; IJIOIIA/b
OOKOBOM M
MOJTHOM
MOBEPXHOCTH

4 Hep
OKT

bu6mmoreka [JOK
https://m.edso00.ru/897
dd3b2

YceuénHuprit
KOHYC:
oOpa3yronue u
BEICOTA;
OCHOBAHUS U
OoxoBast
MOBEPXHOCTh

1 Hep
HOnb6

bubmuoreka [JOK
https://m.edsoo.ru/146
8bab3

10

N3o0pakenue
KOHYCa Ha
TJIOCKOCTH.
Pa3BépTka
KOHYyca.
CeueHus

2 Heg
HOA6

bu6mmoreka [JOK
https://m.edsoo.ru/0bd
elbe8



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb

KOHYyca

(TITOCKOCTHIO,
napajuieJIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAILIEH
yepe3
BEpILNHY)

11 KomOunamms 3 Hepn, bu6mmoreka [{OK
TeJI BpallleHus HOA6 https://m.edsoo.ru/3ce
u f10e5
MHOTOTPAHHUK
OB

12 MHororpaHHuk 4 Hep, bubnuoreka [IOK
, OITMCAHHBIN HOA6 https://m.edsoo.ru/0b1
OKOJIO Cepsl; 36158
chepa,
BIMCAHHAS B
MHOT'OI'PaHHUK
WJIU B TEJO
BpaIIeHUs

13 [Tonsite 06 1 Hep, bubmuorexa [JOK
00BEME. AeK https://m.edsoo.ru/26a
OcHOBHBIE 031b7
CBOMCTBA
00BEMOB TN

14 O0BEM 2 Hep, bubmuoreka [JOK
LWJIMH]PA, nek https://m.edsoo.ru/551
KOHYyCa 3d87b

15 O0béM mapa u 3 Hep, bubmuoreka [JOK
IJIOIIAIb beK https://m.edsoo.ru/d18
cepsr 9bde2

16 [ToxoOubIE 4 Hep, bu6mmoreka [JOK
Tena B AexK https://m.edsoo.ru/810
IPOCTPAHCTBE. cfleb
CooTHomieHust
MEXIY
IO AsIMU
[IOBEPXHOCTEH,
o0véMamu
MOTIOOHBIX Te

17 Konmponvnasn 1 Hep, bubnuorexa [JOK
paboma no AHB https://m.edsoo.ru/4a3

3a8ab



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

memam "Tena
epawenus” u
"Obvemvt men"

18 BekTop Ha 2 Hep, bubmumoreka [IOK
IIOCKOCTH U B AHB https://m.edsoo.ru/5ca
IPOCTPAHCTBE efclb

19 CroxeHue u 3 Hepn, bu6mmorexa [JOK
BBIYUTAHUE AHB https://m.edsoo.ru/23f
BEKTOPOB 41089

20 YMHOXKEHHE 1 Hep, bu6nmorexa [JOK
BEKTOpa Ha des https://m.edsoo.ru/dee
YHCIIO 379¢b

21 Paznoxxenue 2 Hep, bu6mmoreka [IOK
BEKTOpA II0 des https://m.edsoo.ru/a28
TPEM fd74e
HEKOMIUIaHApH
BIM BEKTOpaM.

[IpaBuio
napasiesenue
na

22 Pemienue 3 Hep bu6nunoreka [JOK
3ajad, des https://m.edsoo.ru/5a8
CBSI3aHHBIX C 27900
MIPUMEHEHUEM
paBuiI
JICVCTBUH C
BEKTOpaMHU

23 Koopaunatao- 4 Hep, bu6mmoreka [{OK
BEKTOPHBIN des https://m.edsoo.ru/d3a
METOJ IIPU 1£e30
peleHnn
TeOMETPUUYECKHU
X 3a/1a4

24 IIpssmoyrosnbHa 1 Hep, bubnuorexa [IOK
s CUCTEMAa mapTa https://m.edsoo.ru/48d
KOOP/IMHAT B b7058
MIPOCTPAHCTBE.

Koopaunatst
BEKTOpa.
IIpocreiimue
3a7a4M B
KOOpJIMHATAX
25 Yron mexmy 2 Hep, bu6mmorekxa [JOK

https://m.edsoo.ru/725



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b

BEKTOpaMH.
CkansipHoe
IIPOU3BENICHUE
BEKTOPOB

MapTa

effcd

26

Breraucnenue
YIJIOB MEXIY
HpHMI)IMI/I n

MIOCKOCTSIMH

3 Heg
mapTa

bu6mmoreka [{OK
https://m.edsoo.ru/8ef
be78e

27

Konmponvnasn
paboma no
meme
"Bexmopul u
KOOpOUHamol 8
npocmpancmee

”

4 Hep,
mapTa

bu6mmoreka [JOK
https://m.edsoo.ru/77¢
22fc5

28

[ToBTOpEHME,
00001IeHHE U
CHCTEeMAaTU3allH
sl 3HAaHUH.
OcHOBHEIC
Qurypsi,
(bakThbI,
TEOpEMBI Kypca
IJIAHUMETPUU

1 Hep,
anp

bubmuoreka [JOK
https://m.edsoo.ru/178
Obasd

29

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3allH
s1 BHAHUH.
OcHOBHEIC
uryper,
(baxTshl,
TEOpEMBI Kypca
IJIAaHUMETPUHU

2 Hep
anp

bubmuoreka [JOK
https://m.edsoo.ru/078
cd184

30

[ToBTOpEHME,
00o0011IeHE N
cucTeMaTH3amnu
sI SHAHUH.
3amaun
IJIAHUMETPUU
W METOIbI UX
peuieHust

3 Heg
anp

bu6mmoreka [JOK
https://m.edsoo.ru/749
lefe

31

[ToBTOpEHME,
00o011eHne u

4 Hep,
anp

bu6muorexa [JOK
https://m.edsoo.ru/4dff
da97



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e

cucTeMaTH3amnu
sl BHAHUH.
3amaun
MJIaHUMETPUHU
A METOIBI UX
peLeHust

32

[ToBTOpEHME,
000011IeHE 1
CHCTEMaTU3allH
sI SHAHUH.
OCHOBHBIC
urypsr,
(haKThl,
TEOpEMBI Kypca
CTEepEeOMETpUU

1 Hepn
mas

bu6mmoreka [IOK
https://m.edsoo.ru/74b
2ad9l

33

Umoeosasn
KOHMPOJIbHAS
paboma

2 Hepq
mas

bu6nmnoreka [JOK
https://m.edsoo.ru/ec2
4dfc2

34

[ToBTOpEHME,
00o0011IeHE 1
cucTeMaTH3amnu
s 3HAHUH

3 Heg
masn

bu6mmoreka [IOK
https://m.edsoo.ru/f46
5d10e

OBLLEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KUIIACC
Kon IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
MPOBEPAEMOro 0o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pazoBaHus
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHIME: TOUYKA, MPSMasi, IITOCKOCTh
7.2 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PELICHUU
reOMEeTPHUECKUX 3a7a4
7.3 OnepupoBaTh NOHATUSAMU: NAPaLIEIBHOCTh U MEPHEHANKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEN
7.4 KnaccudunupoBats B3aMHOE pPAacIOIOKEHHE MPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE
7.5 OnepupoBaTh NOHATUSAMM: ABYTPAHHBIN yTOJ, TpaHU ABYTPAHHOIO YIIA,
pebpo NBYrpaHHOTO YIJIa, JUHEWHBIN Yrojl IBYTpaHHOIrO yria, TpaaycHas
Mepa JIBYTpaHHOTO yria
7.6 OnepupoBaTh MNOHATUAMHU: MHOTOTPAHHMK, BBINYKJIBIH W  HEBBITYKIIbIN
MHOTOI'PAHHHK, 3JIEMEHTbl MHOTOI'PAHHHKA, PABWIIbHBIA MHOTOTPAaHHUK
7.7 Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MUpamuaa, MpHU3Ma,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo)
7.8 Knaccudumnuponats MHOT'OTPaHHUKH, BbIOMpas OCHOBaHUS JUTSt
KJIaccu(uKauy (BBITYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU, TPABUIIBHBIC
MHOTOTPaHHUKH, IPSMbIE U HAKJIOHHBIE TPU3MBI, TapaJiIeIeUIe /Ibl)
7.9 OnepupoBarh NOHATHAMU: CEKYIas TNIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
7.10 OOBSICHATH MPUHIUIBI MMOCTPOCHHSI CEUYEHUH MHOTOTPAHHHKOB, HCIOJIb3Ys
METOJ CIIEZI0B
7.11 Crpoutps cedyeHHMsI MHOTOTPAHHHMKOB  METOAOM  CJIEIOB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (HUTYp: BH]
CBEpXy, COOKY, CHU3Y
7.12 Pemrate 3amaun Ha HaXOXKJIEHHE TEOMETPHUECKUX BEIMYHMH 10 00pa3laM HIIH

ajiropuTMaM, IPUMCHAA HM3BCCTHBIC AHAJIUTUYCCKUEC MCETOAbI IIpU PCUHICHHH
CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC paCCTOSIHI/If/'I MCKIAY

JABYMs TOYKaMM, OT TOYKH 10 HpHMOfI, OT TOYKH 0 IIIOCKOCTH, MEXKOY




CKpCIIUBAOINMUCS ITPAMBIMU

7.13

Pemats 3aaa4i Ha HaXO0XACHHUEC T'COMCTPUICCKUX BCIIMYUH I10 06pa3uaM U1
aJIroputMam, NpuUMCEHAd HU3BCCTHLIC AHAJIMTHYCCKUC MCETOJbI IIPpHU PCHICHUHN
CTaHJAPTHBIX MATEMATHYCCKUX 3aJad Ha BbIYHUCICHHUC YIJIOB MCKIY
CKPCIHIUBAIOIIUMHUCA TPAMBIMHU, MCKIAY HpHMOﬁ H IINIOCKOCTbIO, MCKIAY

IMJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

7.14

Boeruncnsate 00bEMBI M TUIOMIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,
nupamMmuia) C TpPUMEHEHHEM (OPMYJ, BBIUUCIATH COOTHOIICHUS MEXIY

TJIOMIAIMU TTIOBEPXHOCTEN, 00bEMaMH MOJJOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MNOHATHSMH: CHMMETPHUsSI B IIPOCTPAHCTBE, LIEHTP, OChb H

IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekarh, mpeoOpa3oBBIBATE W HHTEPIPETUPOBATH HHEPOPMAIUIO O
MPOCTPAHCTBEHHBIX TI'€OMETpPUYECKUX  (Urypax, MpPeJCTaBICHHYI0 Ha

yeprexax U pUCyHKax

7.17

HpI/IMeHHTB reOMCTPHUUCCKHUC (baKTLI 1 PCHICHUA CTCPCOMECTPHUUYCCKUX
3ala4, MNOpCArnojararommux HCCKOJbKO MAaroB peuicHusA, CCJIW YCIIOBUA

IIPUMEHEHUs 3aJ]aHbl B IBHON opme

7.18

[IpuMeHATs  mpocCTEMIIME MPOrpaMMHBIE  CPEIACTBA U DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTEPEOMETPUUCCKUX 3aJa4d

7.19

[IpuBoguTE mHpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U

JKHU3HH, paCliO3HABATh MIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATH TONy4YEeHHBbIE 3HAHUS HA IPAKTHKE: AHAJIU3UPOBATH peajbHBIC
CUTyallUd W IPUMEHATb U3Y4YEHHBIE NOHATUSA B MPOLECCE MOUCKA pELICHUs
MaTeMaTHYeCKu Cc(OpMYyJIMPOBAHHON MPOOJIEMBI, MOAEIHPOBATH pPEaTbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIENOBaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T'€OMETPHUYECKUX MOHATHA M TEopeM, ammapara ajaredpsl,
pemaTh MpakTUYECKUE 3a]1a4M, CBA3aHHBIE C HAXOXKJIECHUEM I€OMETPUYECKUX

BCJINYHNH

11 KUIACC

Kon
NpoBepsieMoOro

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHust




pe3yJbTara

6 I'eomeTpus

6.1 OnepupoBaTh MNOHATUAMHU: IWIIMHIpPUYECKAs TOBEPXHOCTh, 0Opasyrolue
LWIMHIPUYECKON IIOBEPXHOCTH, IIWIMHAP, KOHUYECKass IOBEPXHOCTD,
oOpa3yrolire KOHU4eCKONH OBEPXHOCTH, KOHYC, chepruieckasi TOBEpXHOCTh

6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)

6.3 OOBACHATH cIOCOOBI MOTYYEHHUs TeJl BPaLCHUs

6.4 KnaccudumupoBars B3auMHOE pacmtoiokeHHe CPephl U TUIOCKOCTH

6.5 OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BbICOTA
CerMEHTa, IIapOBOM CIJIOM, OCHOBAaHME HIAPOBOTO CIIOS, BHICOTA IIAPOBOTO
CJI0s1, IIApOBOM CEKTOP

6.6 Beruucnsate  00bEMBI M IUIOMIANKM  TOBEPXHOCTEM  TEJ  BpAICHUA,
reOMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMYJT

6.7 OnepupoBarh TOHATHUSAMHU: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy H
OIMCAHHBIM OKOJO cdeprl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJO
BpallleHUs

6.8 BbIUUCIIATE COOTHOIIEHUS MEXIY IUIOMIAJIMH MOBEPXHOCTEH M 0O0BEMamu
MOJOOHBIX TEN

6.9 N300paxkaTh u3y4yaemble (QUIYypsl OT PYKH M C HPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10 BbIMONHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BpAIlCHUS

6.11 W3BnekaTb, HHTEPIPETUPOBATH M NpeoOpa3oBbIBaTh HH(OPMAIMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, MpeACTaBICHHYI0 Ha
yepTexxax U pUCyHKax

6.12 [IpumenaTy reomeTpuueckue (akThl s PEIMICHUS CTEPEOMETPHUECKHUX
3aja4, MPEIoJIaralolliuX HECKOJbKO IIaroB pPEIIeHUs, €CJIH YCIOBHS
MIPUMEHEHUS 3aJIaHbl B IBHOU opMme

6.13 OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 BpInonHATE  AEHCTBUSL  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha 4YMCIO0, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHHU
o0J1IagaroT

6.15 [IprMeHsTh paBUIIO NapajuIeIeNUIIe A IIPU CI0KEHUH BEKTOPOB

6.16 OnepupoBaTh MOHATUAMM: I€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP,

MOJlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAy

BCKTOpaMu, CKAJLIpHOC  TIPOM3BCACHUC  BCKTOPOB, KOJUIMHCAPHBLIC H




KOMIIJIaHApHBIC BEKTOPbI

6.17 Haxoauts cymMMy BEKTOpPOB U NPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXAY
BEKTOpaMH, CKaJIsIPHOE IPOU3BEJIEHHE, pPAaCKJIaAbIBaTh BEKTOP IO JBYM
HEKOJUJIMHEAPHBIM BEKTOpaM

6.18 3anaBath IUIOCKOCTh YPaBHEHHEM B IEKapTOBOM CHCTEME KOOPAUHAT

6.19 Pemate npocreiiiye reoMeTpU4EeCKUEe 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOP/IMHAaTHOTO METOJ1a

6.20 Pemate 3amauM Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKUX OTHOLICHUHA M
HaXO0XJIEHHE TEeOMETPUYECKUX BEIMYMH 10 o0pa3laM WIH alropuTMam,
IIPUMEHSISI U3BECTHBIE METOABI IIPU PEIIEHUN CTaHJAPTHBIX MaTEMaTHUECKUX
3aj1a4

6.21 [IpumensaTh  mpocTeiiliie MPOrpaMMHBIE  CPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4

6.22 [IpuBoauTh TpUMEpPHl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUN B UCKYCCTBE

6.23 [IpuMeHATh TONyYEeHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIC

CUTyallU U NPUMEHATh U3YUYEHHbIC IOHATHSA B IPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON MPOOIEMbI, MOJEIHPOBATH PEaIbHBIE
CUTyallUM Ha S3bIKE TI'E€OMETPUHU, MCCIEAOBATh I[OCTPOCHHBIE MOJEIHU C
UCIOJIb30BAaHUEM TE€OMETPUUYECKUX IMOHATUH W TEOpeM, almapara ajireOpsl,
penaTh NPAKTUYECKHE 3a/1a4M, CBA3AHHBIE C HAXO0XKICHHEM I€OMETPUYECKUX

BCINYHNH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

I'eomeTpus

7.1

OcHoBHbIE IOHATHA cTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IPOCTpaHCTBO. [IoHsATHE
00 aKCMOMaTUYEeCKOM TOCTPOCHUU CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUN U CIICJICTBUS

U3 HUX

7.2

B3anmHOe pacnosioykeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIUECS, TapauIeIbHbIE U
CKpeluBaromuecs npsmsle. [lapamienbHOCT NpSAMBIX U IUIOCKOCTEM B NMPOCTPAHCTBE:
napajuleJibHble  NpsSIMble B MPOCTPAHCTBE, MAPAUIENBbHOCTh  TPEX  MPSMBIX,
[apaJuIeIbHOCTD MPSMOM M IJIOCKOCTU. YTJIBI C COHAIIPaBICHHBIMH CTOPOHAMM, YIOJ
MEXIy NpsAMbIMU B TMpocTpaHcTBe. [lapannenbHOCTh IUIOCKOCTEH: MapasienbHbIe
IUIOCKOCTH, CBOWMCTBA MapajuIelbHbIX IUIOCKOCTEH. IIpocreilimme mpoCcTpaHCTBEHHBIE

(GUrypsl Ha MIOCKOCTU: TETPadap, KyO, mapajuiesenumnea, IOCTPOCHUE CeYeHUN

7.3

[lepneHaUKyISIpHOCTh OPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHbIE MpsSMbIE B
IIPOCTPAHCTBE, NPSAMBIE MapaJJICIbHbIE U MEPHEHIUKYISIPHbIE K IJIOCKOCTH, MPU3HAK
MEPICHINKYISIPHOCTH TPSMOW M TUIOCKOCTH, TE€OpemMa O MNpsIMOM TMEPHEeHAUKYISIPHON
IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YrOJl MEXAY IIPSAMOM U IUIOCKOCTBIO, JBYI'DAHHBIN
yTOJI, JMHEWHBII YroJ ABYIrpaHHOro yria. [lepneHaukynsp u HaKJIOHHBIE: paCCTOSHUE OT
TOYKU JI0 IUIOCKOCTH, PAcCTOSIHHE OT MPSIMOM JI0 TUIOCKOCTH, MpPOEKIus (urypsl Ha
IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IUIOCKOCTEH: MPU3HAK NEPIEHIUKYJISIPHOCTU JBYX

riockocTeil. Teopema o Tpéx nmeprneHAuKyIsIpax

7.4

[lonsaTe MHOTOTpaHHWKA, OCHOBHBIE JJEMEHTHI MHOTOTPAHHUKA, BBIMYKJIbIE W
HEBBIMYKJIbIE MHOTOIPaHHUKHU, pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: n-yronbHas npusma,
TPaHd W OCHOBAaHUS TMPU3MBI, TpsMas ¥ HAKIOHHAsS TPU3MBI, OOKOBas W TIOJHAS
MOBEpXHOCTh Mpu3Mbl. [lapannenenumnesn, NpPSIMOYTOJNbHBIM MapajeNenunes] U ero
cBoiictBa. [lupamunaa: n-yroipHas mupamuia, TpaHd ¥ OCHOBAHUE TTUPAMUIIBI, OOKOBAS U
MOJIHASI TIOBEPXHOCTh MHUPaMUbI, MPABWIbHAS WU YCEUEHHAs MUpamMuia. DJIEMEHTHI
npu3Mbl U mUpaMubl.  [IpaBuibHBIE MHOTOTPAaHHHKHU: TMOHSITHE MPaBUILHOTO
MHOTOTPpaHHHMKA, TMpaBWIbHAs TMpuU3Ma U TpaBWIbHAs NUpaMuaa, MpaBUJIbHAsS
TpeyrojbHas MUpaMua U IpaBWIBHBIA TeTpalrap, KyO. IlpencraBienue o mpaBUIBLHBIX

MHOTOTpaHHMKaX: OKTa’dap, 10AeKa’Ip U ukocayapyrue CeueHus NpU3Mbl U TUPAMMU/IBI

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC. CUMMCTPHA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.




OneMeHTEI CUMMCTPUU B nupamMuzax, napajjiejacnuiice1ax, MMPpaBUJIBHBIX

MHOI'OIrpaHHUKax

7.6

Brruncnenue 31eMeHTOB MHOTOIpaHHUKOB: péOpa, quaroHaiu, yrisl. [lnomans 60koBoit
IIOBEPXHOCTHU U MOJHOW NOBEPXHOCTH IIPSAMOM IIPU3MBI, IJIOIIA b OCHOBAaHUM, TEOPEMA O
O0KOBOH MOBEpXHOCTH MpAMOM mnpu3mbl. Ilnomaas OOKOBOM MOBEPXHOCTH H
[IOBEPXHOCTU IIPABUIIBHOM INHMPAaMHJBI, TEOpeMa O IUIOIAAM YCEUYEHHOU IUPaMUBL.

[Tonsitue 06 06béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[TonoOubie Tema B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAISIMH OBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEJT

11 KITACC

Koxa

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

6

I'eomerpus

6.1

HI/IJII/IH,Z[pI/I‘-ICCKaH MMOBCPXHOCTD, 06p33y10H_[I/IC I.IPIJ'IPIHI[pH‘ICCKOfI MMOBCPXHOCTHU, OCH
HHHHHHPHHGCKOﬁ IMOBCPXHOCTH. LII/IJ'II/IHI[pZ OCHOBaHMSI H OOKOBas IMOBCPXHOCTD,

oOpa3yrolas 1 0cb, IUIOMIAIb OOKOBOH U MOJHOI MTOBEPXHOCTH

6.2

KoHnueckasi mOBEpXHOCTh, 00pa3yloliue KOHMYECKOW MOBEPXHOCTH, OChb M BEpIIMHA
KOHUYECKOW TMOBepXHOCTU. KOHyC: OCHOBaHHME W BepIIWHA, OOpasyrolmas H OCh,
IUIOIAAb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolIre U BhICOTA,

OCHOBaHHMS U 0OKOBas IMOBEPXHOCTH

6.3

Cdepa u map: HeHTp, paanyc, ITUaMeTp, IUIOMAab MOBEPXHOCTH cdepsl. B3ammuoe

PacCIOJIOKCHHUC C(l)epbl " IIJIOCKOCTH, KacaTCIbHas IMIIOCKOCTb K C(bepe, miomanab C(l)ep]':pl

6.4

N3o0pakenue Ten BpalieHus: Ha II0CKocTH. Pa3BEépTka MIMHIpa U KOHYCa

6.5

KoMOunanuu Ten BpalieHHs U MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMHCAHHBIN OKOJIO

cdepsl, cepa, BOUCAHHAS B MHOTOTPAHHUK, WIIH TEIIO BpAIICHUS

6.6

[Tonstne 06 o0BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TapauieNienuneaa u ciueAcTBus u3 Heé. OO0BEM IMIMHIpA, KOHYCA.

O06BEéM mapa u rwiomazas chepbl

6.7

HOI[O6HBI€ TCJIa B IPOCTPAHCTBC. CooTHoIIeHUA MCXKAY ILIOMaIsAMH HOBCpXHOCTeﬁ,

00bEMaMU TOT00HBIX TEN

6.8

CeueHns HUInHApa (Hapanneano U TCPHCHAUKYIAPHO OCI/I), CCUCHUS KOHYCa

(mapaJuteIbHOE OCHOBAHHIO M IPOXOIAIIEE Yepe3 BEpIINHY ), CCUCHHS I1apa

6.9

Bektop Ha mockoctM M B mpocTpaHcTBe. ClOKEHME M BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa MO TpEM HEKOMILIAaHAPHBIM

BekTopaM. [lpaBuno mapannenenunena. Pemenne 3amad, CBS3aHHBIX C MPUMEHEHUEM




IIpaBUJI IEUCTBUM C BEKTOPaMHU

6.10

[IpsiMoyronbHasi cucteMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimne 3agaum B KOOpJAMHATaxXx. Yroa Mexay BekTopamu. CkansipHoe
MPOU3BCACHUC BCKTOPOB. Brruncnenue YIJIOB MCKAY IMPAMBIMHU W IJIOCKOCTSMHU.

KOOpI[I/IHaTHO-BeKTopHHﬁ MCTO/J IIPU pCHICHUU I'COMCTPHUUCCKUX 3a/lav




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON
ITPOT'PAMMBI CPEJJHETI'O OBIIET'O OBPA3OBAHMUA

Kon

NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHUS K NMPEJIMETHBIM Pe3yJIbTaTaM OCBOEHHUSI
OCHOBHO#i 00pa30BaTe/IbHOI MPOrpaMMBbI CPETHEro 061ero 00pa3oBaHus

1

Bianenne Merogamu 10Ka3aTenbCTB, aITOPUTMAMU PEIICHUS 3a7a4; YMEHHE
dbopMynaHpOBaTH W ONEPUPOBATH MOHITUSMHU: OIpPENIEICHUE, AaKcHoMa,
Teopema, CIEICTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PAaBHOCUIIbHBIC
(GopMyIHMpOBKH; TNPHUMEHATh HX; yYMeHHe (opMyIupoBaTh oOpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEPKACHHUE, NPUBOAUTH NMPUMEPHI U KOHTPIPUMEDHI,
HCII0JIb30BATh METOJ MaTeMaTUYeCKOn WHIYKLNY; MIPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCY)KIEHUS NPU PEIICHUU 3a/lay, OLIEHWBATH JIOTUYECKYIO
MPaBUJIIBHOCTh PACCYK/ICHUI; YMEHUE ONEPUPOBATH MOHATUSMU: MHOXECTBO,
MIOJIMHOXKECTBO, OIEpalliy HaJ MHOYKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONHCAHMs pealbHbIX MPOLIECCOB U
SIBJICHUH U MPH pEILIeHUH 3aj]a4, B TOM YHCIIEe U3 JPYTUX yU4eOHbIX IPEAMETOB;
YMEHHE ONEepUpOBaTh MOHATUSAME: Tpad, CBI3HBIN rpad, 1epeBo, MUKI, Tpad
Ha TUJIOCKOCTH; YyMEHHME 3aJlaBaTh M OINUCHIBaTh TIpadbl pazTUYHBIMU

croco0amu; UCII0IbH30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHHue onepupoBaTh IMOHATHUAMH: HATypalbHOE 4YHUCIO, LEJIOE YHUCIO,
CTENEHb C IIEJIBIM IOKa3aTesieM, KOPEHb HATypaJbHOW CTENEHU, CTENEHb C
palMoOHANbHBIM IOKa3aTelIeM, CTENEHb C JEHCTBUTEIBHBIM II0KA3aTEleM,
JorapudM 4ucia, CHHYC, KOCHHYC M TAHI'€HC NPOU3BOJILHOTO YHCIIA, OCTATOK
[0 MOJYJIIO, PAallMOHAIBHOE YHCIO, HWPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHbIX, IEJbIX, PAalMOHAJIBHBIX, JEUCTBUTEJIbHBIX YHCEN; YMEHHE
UCIOJIb30BaTh MpPU3HAKU JEJIMMOCTH, HAaWMEHBUIMM OOmMH Jenutens |
HauMeHblllee obIlee KpaTHoe, aiaroput™M EBkinMma mpu perieHud 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMAMH CUUCIICHHUS; YMEHHE
BBINIOJIHATh BBIYUCIIEHWE 3HAYEHMH W TpeoOpa3oBaHUSl BBIPAXKEHUH CO
CTeNeHsIMH M Jorapupmamu, Mpeodpa3zoBaHus JPOOHO-pALMOHATIBHBIX
BBIPOKEHUI; yMEHHE ONEepUpOBaTh MOHATUAMU: MOCIEAOBATEIBHOCTD,
apudmeTnyeckass TPOrpeccusi, reoMeTpudeckas Mporpeccus, OECKOHEYHO

yObIBaromIas reoMeTpuyecKas IIPOrpeccusi; yMEHHUE 3a/1aBaTh




MOCJIEeI0BATENbHOCTH, B TOM 4YHCJE C IOMOIIbIO PEKYPPEHTHBIX (OPMYII;
YMEHHE OINEpPUpPOBaTh MOHITUAMM: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE
KOMIUIEKCHBIE YHCJa, MOJYJb U apryMEHT KOMIUIEKCHOIO 4Hciaa, (popma
3allUCH  KOMIUIEKCHBIX 4Hucen (TeoMeTpudecKkasi, TPUTOHOMETpHUYEecKas |
anreOpandeckasi); yMeTb TPOU3BOAWTH apuU(METHUUECKHE JEHCTBUS C
KOMIUIEKCHBIMU ~ YHUCJIaMH;  NIPUBOJUTH  IPUMEPHI  HMCIOJIb30BaHUSA
KOMIUIEKCHBIX 4YHCEJ; ONEepUpoBaThb MOHATUAMM: MaTpuua 2x2 u 3x3,

OIIpCACIINTCIIb MaTPULIBI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTCIIA

YMeHue omnepupoBaTh TOHATHUSMHU: palMOHAJIbHBIE, HppalOHaIbHbIE,
IoKa3aTebHble, CTENEHHbIE, Jorapu(MUUYecKue, TPUTOHOMETPHUUECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATH MOHATHIMMU:
TOKIECTBO, TOXAECTBEHHOE IpeoOpa3oBaHKUE, YPABHEHUE, HEPaBEHCTBO,
CHUCTEMA YpaBHEHHUI U HEPABEHCTB, PABHOCWJIBHOCTh YPAaBHEHUN, HEPABEHCTB
U CHCTEM; YMEHHE PelIaTh YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTOMOIIIBIO
pa3IMYHBIX NPUEMOB; pElIaThb YPABHEHMs, HEPABEHCTBA W CHCTEMBI C
apaMeTpoM; IPUMEHSITb YpaBHEHMs, HEPaBEHCTBA, WX CHCTEMbI IS
peleHusl MaTeMaTUYeCKUX 3a7a4 M 3a/1a4 U3 pazIHuHbIX 00JIacTel HaAyKu U

pEabHOM KU3HU

YMeHue onepupoBaTb HOHATHAMM:  (QYHKUMS, YETHOCTh  (DYyHKLUH,
NEPUOIMYHOCTh  (PYHKUIUHM, OrPAaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTb
dbyHKIMHM, SKCTpeMyM (GYHKIMH, HauOoJIbIlIee W HaUMEHBIIee 3HAYCHUS
(GYHKIMH Ha TPOMEXYTKE, HENpepblBHAs (QYHKLHUSA, aCUMNTOTHI rpaduka
GyHKIMM, TepBas W BTOpas MpOU3BOJAHAS (YHKIUU, T€OMETPUYECKHH U
¢buznyeckuif  CMBICT  MPOW3BOJHOM, TepBooOpa3Has, OMpeneIEHHbII
UMHTETpal, yYMEHHE HaXOJUTh AaCUMOTOTHl rpaduka (QyHKIUH;, YMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMIIO3ULIUU
(GbyHKUMH, HAXOIUTHh YpaBHEHUE KacaTeIbHON K rpaduky (QyHKIHMH; yMEHHE
HaXOJUTh IPOU3BOJHBIE AJIEMEHTApPHbIX (DYHKLIUN; yMEHHE HCIOIb30BaTh
NPOU3BOJHYIO Ui HCCIEIOBaHUS (YHKLUUH, HAXOAWUTh HauMOONbLIME U
HaMEHBIINE 3HA4YeHUs (YHKIUH, CTPOUTh TpapUKd MHOTOWICHOB C
UCMOJb30BaHUEM  amnmapara MaTeMaTHMYecKOro — aHaju3a,; HpPUMEHSTb
IIPOM3BOJHYIO JJIl HAXOXKACHHSI HAWTyUlIero PEeLeHUs B IPUKIIAJHbIX, B TOM
qHcI€ COLUUAIbHO-DKOHOMMYECKMX UM (PU3MUYECKMX 3ajadax; HaXxOJIUTb
wIomaan U o0bEMBI (UIy € HOMOIIBI0 HHTErpana; MPUBOAUTH MPUMEPHI
MaTEMaTHYeCKOro0  MOJEIHUPOBaHMS € TOMOIIbI0  JuddepeHIHaTbHBIX

ypaBHEHUH




YMeHue onepupoBaTh MOHATUSAMU: rpaduk (yHKUWU, oOpaTHas (QyHKIuS,
KOMMO3ulusl (QYHKUMK, JuHEHHas QyHKIUS, KBaapaTudHas (QyHKIUS,
pauuoHanbHass (QYHKLUMSA, CTeNeHHas (QyHKOUs, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIMH, TOKa3aTelbHas H
norapumuueckas (QyHKUIHUH; YMEHHE CTPOUTh TpapuKd H3yYEHHBIX
(GyHKUMH, BBITOIHATH MpeoOpa3oBaHus rpadukoB (QyHKIUM, HCHOIB30BATH
rpaduKy UIS U3yYeHHs IPOIIECCOB U 3aBUCHMOCTEH, MPH PELICHUH 3a/1a4 U3
JIpyruxX Y4YeOHBIX MpeIMETOB M 3aJady M3 pealbHOW JKU3HU; BBIPAXKATb
dbopMynaMu 3aBUCHMOCTH MEXAY BEJIHMUYMHAMM; HCIIOJIB30BaTh CBOWCTBA U
rpaduky  QyHKOMH A7 pelleHus YpaBHEHUH, HEpaBEeHCTB M 3ajad ¢
napameTpamu; HM300pakaTb Ha KOOPJMHATHOW TIJIOCKOCTH MHOXKECTBA

pELIEeHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJadd pas3HbIX THUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJM W 4YacTH, Ha JBIXKEHHE, padoTy, CTOMMOCTb TOBapoOB H
yCIyT, HaJOTH, 33Ja4d K3 00JacTU YIpaBlIEHHUs JUYHBIMU M CEMEHHBIMU
(¢buHAHCAMH); COCTaBIATh BBIPAKEHHS, YpaBHEHHs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJaud, HCCIEAOBATh IIOJIyYECHHOE peELICHUE U
OLIEHUBATh  MPaBAONOAOOHOCTh  pE3yNbTaTOB; yMEHHE MOJCIUPOBATh
peanbpHbBle CHUTyallMd Ha s3bIKE MAaTEMAaTUKH; COCTaBJIATH BBIPAXKEHUS,
YPAaBHEHUS, HEPABEHCTBA U UX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, UCCIIEN0BATH
IIOCTPOCHHBIE ~ MOJENU  C  HUCIOJB30BaHUEM  ammapara  aireOpsl,

HHTCPIIPCTHPOBATDH HOJ'Iy‘lGHHBIﬁ pe3yiibTaTt

YMeHue omnepupoBaTh MOHATHIMHU: CpeaHee apumeTHdeckoe, MeauaHa,
HauOoJblllee U HaWMEHbIIee 3HAYCHMs, pa3Max, AMCIEPCHs, CTaHIApPTHOE
OTKJIOHEHHME YHCIIOBOTO Habopa; yMEHHE W3BJIeKaTh, WHTEPIPETUPOBATH
uH(poOpMalMIo, MPEACTAaBIEHHYI0 B TaliMlax, Ha AMarpaMMmax, rpadukax,
OTPAXKAIOLYI0 CBOMCTBA pEANbHBIX IPOLIECCOB U SIBICHUM; MPEICTABISTH
uHpOpMaAIMI0O ¢  TMOMONIBIO  TAaOMWIT ©  JAWarpaMM;  HCCJIEIOBaTh
CTaTHUCTUYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TpaduiyecKux
METOJIOB M J3JICKTPOHHBIX CPEICTB; TpadUUIECKH HCCICI0BATH COBMECTHEIC

Ha6J'IIOI[eHI/IH C MIOMOIIBIO JJUArpaMm paCcCCUBaHUA U JIMHEHMHOM perpeccuun

YMeHnue onepupoBaTh MOHATHSAMH: CIyYalHBIA ONBIT U CiIy4ailHOe coObITHE,
BEPOSATHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIYMCIATH BEPOATHOCTH C
WCTIOJIb30BaHUEM T'Pa(UIECKUX METOJIOB; MPUMEHATH (HOPMYJIBI CIIOKEHHS U
YMHOXKEHHUSI BEpPOSITHOCTEH, (OpMysy TMOJHOM BEpPOSITHOCTH, (opMyiry

bepuynnmn, komMOuHAaTOpHBIE (GaKThl M (OPMYJbI; OLEHHBATH BEPOSTHOCTH




peabHBIX COOBITHIT; yMEHHUE ONEPUPOBATH MOHATUSIMU: CIIy4aiiHas BETUYHUHA,
pacnpesielieHne BEpOSTHOCTEH, MaTeMaTHYeCKOe OXKUAAHWE, IUCIEpPCHs U
CTaH/IaPTHOE OTKJIOHEHHUE CIIy4aiiHOI BEIMUYMHBI, PYHKIIMU PACIPEICICHUS U
IUIOTHOCTH PaBHOMEPHOT0, IOKa3aTEIbHOIO U HOPMAJIBHOT'O PaclpeaeieHull;
yMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUEHHBIX PACIPEAEICHUIN A pelieHus
3ajja4; 3HAKOMCTBO C TIOHATHSMM: 3aKOH OOJIBIIMX YHCEI, METOJIbI
BBIOOPOYHBIX HCCJICIOBAHUM; YMEHHE TMPUBOJIUTH TMPUMEPHI TMPOSBICHUS
3aKOHa OOJIBLIMX YMCEN B MPHUPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE
OIEpUpPOBaTh MOHSTUSIMM: COYETAHHE, IEPECTAHOBKA, YHUCIO COYETAHUH,
YHCIIO TIepecTaHOBOK; OMHOM HbI0TOHA; yMeHHe MPUMEHSITh KOMOMHATOPHbBIE
(bakTbl W pacCyXKICHHs JUIS pEUICHUS 3a/ad; OICHHBATh BEPOSATHOCTH
peabHbIX  COOBITHIA; COCTaBJISITh  BEPOSITHOCTHYIO  MOJEIb U

UHTEPIPETHPOBAThH MOJTYYEHHBIA pe3ybTaT

YMenue  omepupoBaTh  NOHATHUSMHU:  TOYKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIJIA, IUIOCKUM YTOJI, BYTPAHHBIN
yroj, TpEXTpaHHBIM YTrOJI, CKPEIIMBAIOIIMECS NPsSAMbIC, MAPAJUICIBHOCTh U
NEePHNEHAUKYISPHOCTh NPSIMBIX M IUIOCKOCTEH, Yrojl MEXIy MPSAMBIMU, YTOJI
MEX1y NpSAMOM M IUIOCKOCTBIO, YIOJ MEXKIY IIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKM JI0 IUIOCKOCTH, PAaCCTOSIHUE MEXAY NPSIMBIMH, PACCTOSHHE MEKIY
TUIOCKOCTSIMU; YMEHHE HCIIOIh30BaTh MPU PEIICHUHU 3a/1a4 U3YYCHHbIE (DaKThI
U Teopembl IUIAHMMETPUM; YMEHHE OLIEHHUBaTh pa3Mepbl OOBEKTOB
OKPY’KaloIlleT0 MHpa; CTPOUTh MATEMATHUYECKHE MOJEIM C IOMOILbIO
F€OMETPUYECKUX TIOHSATHH ¢ BEJIMYWH, pEIIaTh CBS3aHHbIE C HUMHU

MMPAKTUYCCKUE 3a]avdn
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMIAAL (GUTYpPBI, 00BEM (UTYpHI,
MHOTI'OI'PAaHHMK, NPaBUJIbHBI MHOTOIPAHHHK, CEYEHHE MHOIOI'paHHMKa, KyO,
napajiesienunes, npu3Ma, nupamuia, (Gurypa v MOBEpXHOCTH BpallleHUs,
HWIMHJIpP, KOHYyC, mmap, cdepa, Iuomans cepsl, MIOMaas MOBEPXHOCTH
NUpaMU/bl, TPU3MBIL, KOHYyca, LWIMHApPA, O00BbEM KyOa, HPSIMOYIOJBHOTO
napajuiefienunes1a, MupaMmuibl, IPU3MbI, [WIKHAPA, KOHYCa, 1apa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHUS KOHyca W IWIMHIPA, NapajuleJIbHbIE OCH WIIU
OCHOBAHHIO, CEYCHME INapa, IUIOCKOCThb, Kacaromascs cdepsl, IHIUHIPA,
KOHyCa; YMEHHE CTpPOUTh CEYEHHE MHOTIOIpaHHMKA, H300pakaTb
MHOTOTPaHHHUKH, (DUTYpBI M TMOBEPXHOCTH BpAIlCHHs, UX CEUYEHUs, B TOM
YlCclie C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHE NPUMEHSATH CBOMCTBA

TeOMETPUUYECKUX (DUTYp, CaMOCTOSTENbHO (HOpPMYIHPOBATh OMpeAeIeHUs




u3y4aembiX (UTyp, BBIIBUraTh THUIOTE3bl O CBOWCTBAX U MPHU3HAKAX
reoMeTpuueckux (Guryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHUE
MPOBOAUTH KiacCUUKaLMI0 (UTYP MO Pa3IUYHBbIM MpPU3HAKAM, BBIIOIHATH

HGOGXOI[I/IMBIG AOMOJHUTCIIBHBIC TTIOCTPOCHUSA
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YMeHrne ~— omepupoBaTh  TOHSATHSMH:  JBH)KGHHE B IPOCTPAHCTBE,
HapaHHeJIBHBIf/’I MNepeHOC, CUMMCTPUA HaA IJIOCKOCTH KW B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TMOAO0OHMs, TMOAO0OHBIE (QUTYpBI, YMEHHE
pacmo3HaBaTh paBHbIE W TOM00HBIE (GUTYpBl, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, ApXHUTEKType; HMCIOJIh30BaTh T'C€OMETPUUYCCKHUE OTHOIICHUS IPHU
pellieHHH 3alla4; HaXOJHWTh TCOMETPHUUCCKUE BEIMYHMHBI (IJIMHA, YTOI,
IO b, 00BEM) MPU PEIICHUH 337a4d U3 JPYTHX YYEOHBIX MPEIMETOB U U3
peabHON KM3HHM, YMEHHE BBIYHCISATH T'€OMETPHUCCKUE BEIWYHMHBI (ITHHA,
yroJ, IJIolaab, OOBEM, IUIONIANb TMMOBEPXHOCTH), HCIOIbL3YS HW3YYCHHBIE
q)OpMy.]'[I)I U MCTOJbI, B TOM YHUCIC: INIOMAAb IMOBCPXHOCTHU IIHPAMHUIBI,
MPU3MBI, KOHYCa, IIIUHPA, TUIoMmaas cepsl; 00bEM Kyda, TPSIMOYTOJIHLHOTO
IapajUieenurena, MpaMuabl, MPU3MBL, HWIMHAPA, KOHYycCa, Iapa; YMEHUE

HaXOJUTh OTHOIIIEHUE 00BEMOB MTOTOOHBIX (PHUTYD
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YMeHue omnepupoBaTh MOHATHUSMHU: TPSIMOYTOJIbHAS CHCTEMa KOOPJIHHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHCJIO, pa3ioKEeHHe BEeKTopa 1o 0Oaswucy,
CKaJSIpHOE TPOU3BEJIEHUE, BEKTOPHOE TMPOM3BEIEHUE, YIroid MEXIy
BEKTOpPAMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOM IS

pPEeIICHUS TCOMETPUUCCKHUX 3aJlad U 3aaa4 APYyrux y‘I€6HI)IX npeamMcToB
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YMmenue BBI6I/IpaTL HOHXOI[}IILII/IP'I MCTOJ JIs1 pCHICHUA 3aJadd, ITOHUMAHUC
3HAYUMOCTH MATCMAaTUKUW B HU3YUYCHHU MPHPOAHBIX U 06HI€CTB€HHI)IX
mnmponeccoB HBHCHHﬁ; YMCHHUC pacCllo3HaBaTb IIPOSABJICHUC 3aKOHOB
MAaTE€MaTuK B HUCKYCCTBC, YMCHUC IPHUBOJUTL NMPUMCPbBI MATCMATHUYCCKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTeMaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBEpﬂEMbIﬁ IJIEMEHT COAECPKaHUSA

Kon
1 Uucna u BBIYUCTIECHUS
1.1 HarypanbHble u niensie yncia. [Ipu3Haku AeIMMOCTH LENbIX YUCEell
1.2 Panmonaneueie yncna. OObIKHOBEHHBIE M JIECATUYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHbIE
MIEPHOINYSCKHE POOH
1.3 ApudmeTnuecknii KOpeHb HaTypalbHOW cTeneHW. JleHcTBusS ¢ apudMeTHYECKHUMHU
KOPHSIMU HAaTypaJIbHOM CTENIEHU
1.4 Crenenb ¢ nenbiM nokasaresieM. CTeneHb ¢ pallMOHaJIbHBIM MoOKa3arenaeMm. CBoiicTBa
CTerneHu
L.5 CuHyC, KOCUHYC U TaHI'€HC YHCIOBOTO aprymMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHT€HC
YHCJIOBOTO apTyMEHTa
1.6 Jlorapudwm yucna. JlecaTnaHbie U HATYpadbHbIC JOTapru(MbI
1.7 JetictButenbHble ynciia. ApugMETHYECKHE OMEpalui C ACHCTBUTEIBHBIMH YHCIAMHU.
[TpuOmmkE€HHBIE BHIUYMCICHHS, TPaBUiIa OKPYIJICHUS, MPUKUIKA U OLEHKA pe3yibTara
BBIYMCIICHUMN
1.8 [TpeoOpazoBaHue BEIpaKEHUI
1.9 KommekcHsie uncia
2 YpaBHEHMs 1 HEPABEHCTBA
2.1 [enbie 1 TpOOHO-pAIMOHANBHBIE YPAaBHEHUS
2.2 UppannonanbHbie ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHHs
2.4 [TokazarenbHble U TorapuPMUUECKHe YpaBHEHUS
2.5 [lensie 1 1poOHO-palIMOHATIFHBIE HEPABEHCTBA
2.6 WppanmonanbHbie HEPaBEHCTBA
2.7 [TokazarenbHble U TorapupMUUECKHe HEPABEHCTBA
2.8 TpuroHomeTprdecKkue HEPABEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.1 VYpaBHEHU, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
0
2.1 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeeTuTeb MaTPUILbI
1
3 OyHKIMY U Tpaduku




3.1 Oyukuus, crnocoObl 3amanus (Qynkuuu. [padux Qynkuuu. Bzaumuo oOpaTHBIE
¢ynkuuu. YétHeie 1 Heu€éTHBIC QyHKIMU. [leproamueckue GpyHKIHH
3.2 OO6nacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHUH ¢pyHkimu. Hymu gynkiun. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOoMeXyTKH MOHOTOHHOCTH (PyHKIUH. MaKCUMyMbl 1 MHHUMYMBI
¢byukun. Hanbomnpiiee n HauMeHblllee 3HaueHne QyHKIUU Ha IPOMEKYTKE
33 CreneHHas QyHKIHS ¢ HaTypaJbHBIM W IEJIBIM MOKa3zareneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpad)K KOPHS 71-OW CTETICHH
34 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINU, UX CBOMCTBA U rpaduku
3.6 Touku pa3peiBa. AcuMNTOTH TpadukoB GyHkuil. CBoMCTBAa (QYHKIHMI, HEIPEPHIBHBIX
Ha OTpE3Ke
3.7 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHHS ITOCJIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmyiia CI0XKHBIX MPOLIEHTOB
4 Hayana maTremMaTn4yeckoro aHaansa
4.1 [TpousBoanas ¢pyukuuu. [Ipon3BoHbIE 7TIeMEHTAPHBIX (DYHKITHI
4.2 [IpumeHeHHe TPOM3BOAHOM K HCCIEAOBAaHWIO (YHKIMA Ha MOHOTOHHOCTh U
skcTpeMyMbl. Haxoknenue HauOoNbIIero W HaMMEHbBIIEro 3HaueHUd (QYHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditiiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHast CTaATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 ['eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKn
7.4 Tena v MOBEPXHOCTH BpaIllEHUs
7.5 Koopaunatsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJLHOT'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHAJIBI JUISI VYUEHUKA

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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