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INOACHUTEJIbBHASA 3AIINCKA

Pabouass mporpamma yueObHoro kypca «l'eomerpusi» 0a30BOro ypoBHS s
obyuarommuxcst 10 —11  kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CpPEAHEro obiiero oOpa3oBaHUS, C
y4E€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUW, MPEABABISIEMBIX K MAaTEeMaTHYECKOMY
o0pa3oBaHMIO, W TpaJULUNA POCCUKUCKOrO oOpa3oBaHusa. Peanmuzanus mnporpammbl
o0ecreurBaeT OBIaJCHUE KIIOYEBBIMU KOMIIETEHIIMAMHU, COCTABJISIOIIMMUA OCHOBY JIJIS
CaMOpa3BUTUA M HEMNPEPHIBHOTO 00pa3oBaHMs, IIEJIOCTHOCTh OOUIEKYJIBTYPHOTO,
JUYHOCTHOTO M MIO3HABATEILHOTO PA3BUTHS JTUUYHOCTH 00YUAIOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTH y4€OHOTO Kypca reOMETpHUH Ha YPOBHE CPETHETO 001Iero oopa3oBaHUs
0oOyCIIOBIEHa NPAKTHUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U  MPEIMETHBIX
pe3ysbTaTOB  OOy4YeHHs] T€OMETPUM B HANpaBJIE€HUM JIMYHOCTHOTO  Pa3BUTHUS
oOyvarouuxcsi, (opMHUpPOBaHUS (PYHKIIMOHAIIBHOM MaTeMaTUYeCKOM TPAMOTHOCTH,
U3Y4YEHUSl JIPYyTUX Y4eOHbIX IUCHUIUIMH. Pa3BuTue y oOydarommxcs NpaBUIbHBIX
OPEICTaBICHUA O CYIIHOCTH U TPOUCXOKICHUM T'€OMETPUUECKUX aOCTpaKIUid,
COOTHOLICHUM pEaJbHOTO M HJCATBHOIO, XapaKTepe OTPAXKEHUS MaTEMaTUYECKON
HAyKOH SIBJICHUH M IIPOLIECCOB PEAJBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME HAyK U
poJIi MaTeMaTHYEeCKOro MOJCIUPOBAaHUS B HAYyYHOM I[IO3HAHMM M B TPAKTHKE
crocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCS, @ TAKKE KAYECTB
MBILUIEHUSI, HEOOXOUMBIX JIJIs /1aliTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BbIX MPEAMETOB Ha YPOBHE CPEAHETO OOIIEro
o0pa3oBaHMs, TaK KakK 0OecreuynBaeT BO3MOXKHOCTh HW3YYEHUS KaK JTUCUUILIMH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TAK U TYMAaHUTAPHOM.

Jlornyeckoe MbllIUIEHUE, (opMuUpyeMOoe MpH HU3YYEHUU OO0y4YaroIUMUCS
NOHATUIUHBIX OCHOB I'€OMETPUU U MOCTPOCHHUM LIETIOYKU JIOTHYECKUX YTBEPKICHHUU B
XOJIe PELICHUs T'€OMETPUYECKUX 3a7ad, YMEHHE BBIIBUTAaTh W ONPOBEPraTh TMIIOTE3bI
HEIMOCPEICTBEHHO UCIOIb3YIOTCS MPU PEUICHUH 33aa4 €CTECTBEHHO-HAY4YHOTO IUKJIa, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX
o0JacTsx JesTeNIbHOCTH yenoBeka. OpueHTalus 4eaoBeKka BO BPEMEHHU U MTPOCTPAHCTBE
— HE00X0AMMOE YCIOBHUE €r0 COLMAIBHOTO ObITHS, (hOpMa OTPAXKEHUS OKPYKAIOIIETO
MUpa, YCIOBUE YCIEIIHOI0 O3HAHUS M aKTUBHOTO MPeoOpa3oBaHus 1eCTBUTEILHOCTH.
OnepupoBaHu€e MPOCTPAHCTBEHHBIMU OOpazamMu OOBEAUHSET pa3Hble BUbI YU4EOHOU U
TPYAOBOM JESTENBHOCTH, SIBISAETCA OAHUM M3 MPO(PECcCCHOHATBHO Ba)KHBIX KayecTB,
MO3TOMY aKTyajbHa 3aJada (OpMHpPOBaHUS y OOYyYarOIIMXCS MPOCTPAHCTBEHHOIO
MBIILJICHUS KaK Pa3HOBUIHOCTH OOPa3HOTO MBIILIEHUSI — CYIIECTBEHHOTO KOMITOHEHTA
B MTOATOTOBKE K MPAKTHYECKOU JI€ATETbHOCTH 10 MHOTUM HANPABICHUSM.



[lenp ocBOeHMs TporpaMMbl yueObHOTO Kypca «['eomeTpusi» Ha 60a30BOM ypOBHE
0o0ydeHus: — 001Ie00pa3oBaTEIHbHOE M OOMIEKYILTYPHOE PA3BUTHE 00YJAIONTUXCS Yepe3
o0OecrieueHre BO3MOXKHOCTH TPUOOPETEHHS U HCIOJIb30BAaHUS CHCTEMaTHYECKHX
TC€OMETPUUYECKUX 3HAHUM W JCUCTBHMA, CHEIU(PUIHBIX TEOMETPHUU, BO3MOXKHOCTH
YCIICIITHOTO TMPOJOJDKEHUSI O0pa30BaHMs IO CHEIHATBHOCTSAM, HE CBS3aHHBIM C
IIPUKJIATHBIM UCTIOJE30BaHUEM T€OMETPHH.

[TporpamMma o reomMeTpun Ha 6a30BOM ypOBHE MpeAHA3HAUYCHA I 00YyJaIOIIHUXCS
CpeIHEH LIKOJIbI, HE CTIBITHIBABIINX 3HAUUTEIBHBIX 3aTPY/THEHUI Ha YPOBHE OCHOBHOTO
obmrero o6pazoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YPOBHE JIOJKHBI
OCBOUTH OOIIME MATEeMAaTUYECKUE YMEHHUsS, CBS3aHHBIC CO CIENU(DHUKONW TCOMETPHH H
HEOOXOJMMbIC IJI1 KH3HU B COBpeMEHHOM oOmiectBe. Kpome s3TOoro, oHu uMeroT
BO3MOXKHOCTh M3YYHUTh F€OMETpHUI0 Ooyiee TIyOOKO, €ClIM B JaldbHEWUIIEM BO3HHUKHET
HEOOXOJMMOCTh B TEOMETPUUYECKUX 3HAHUIX B MPO(HECCHOHATIBHOMN e TENbHOCTH.

JlocTmxeHre 1eld  OCBOEGHHUS  MPOrpamMMbl  OOECIIEUMBAETCS  PEILICHUEM
COOTBETCTBYIOIIHMX 3a7a4. [[propuTeTHRIMU 3a/1auaMu OCBOEHUS Kypca «I eomeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:
dbopMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM KyJIbTypbl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;
dbopMHpoBaHUE TPEJCTABICHUS O MHOTOIPAHHMKAX U TelaxX BpaIlleHUsS Kak o
BOKHEUIITUX MATEMaTUYECKUX MOJEIISX, MO3BOJSIONIMX OMUCHIBATH U M3y4YaTh pPa3HbIC
SIBIICHUS] OKPY>KAIOIIIET0 MUPA;
dbopMupOBaHHE YMEHHS PACIIO3HABATh HAa UYEPTEkKaxX, MOJEISIX W B peaIbHOM MHUPE
MHOTOTPAaHHHUKH H TEJIa BPAIICHHUS;

OBJIaJICHUE METOJaMU pELIEHUS 3a7ady Ha T[OCTPOEHUS Ha H300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHrE YMEHHUSI ONEPUPOBATH OCHOBHBIMU TOHSTHSMH O MHOTOTPAHHHUKAX WU
TEeJIax BpalleHUsI ¥ X OCHOBHBIMU CBOMCTBaMH;

OBJIQJICHUE QJITOPUTMAMH PEIIEHUS OCHOBHBIX THUIMOB 3a7a4; (HOPMUPOBAHHE YMEHHS
OPOBOJUTH  HECJIOXKHBIE  JOKa3aTelIbHbIE  PACCYy)XJIEHUS B  XOJ€  pelIeHUs
CTEPEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MIPAKTHIECKUM CO/ICpKAHUEM;

pa3BUTHE HHTEJUIEKTYaJIbHBIX W TBOPYECKHX  CIOCOOHOCTEH  OOydarommxcs,
MO3HABATENILHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUIHOCTH MBIIILJICHUS;
¢opMupoBanre (yHKIHOHAJIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: yMEHHE
pacrno3HaBaTh IPOSBICHUS T€OMETPUUECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peaTbHBIX J>KM3HECHHBIX CHUTYyaIlUsAX W TPU H3YyYEHUU APYTHX YYEeOHBIX NPEIMETOB,
NPOSIBIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (opMmynmpoBaTh HMX Ha S3BIKE
reOMETpUM U  CO3[aBaTh T'€OMETPUUYECKHE MOJENIH, IMPUMEHSATh OCBOCHHBIH
TCOMETPUYECKUI  ammapaT i pPeIMIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OIICHUBATH MOJTyICHHBIC PE3YIbTATHI.

OTIUYUTENFHOM OCOOCHHOCTBHIO MPOTPAMMBI  SIBIISIETCS BKJIIOUYEHHE B KypC
CTEpEOMETPUHU B Hayajle €ro M3y4yeHus 3ajay, peuiaeMblX Ha YPOBHE HHTYHUTHBHOTO



NO3HaHUS, U ONPEeNEHHbBIM O00pa3oM OpraHM30BaHHAs paboTa HaJ HUMH, 4YTO
CIOCOOCTBYIOT PA3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO MBIIIIJICHHS], CTUMYJIUPYET
IIPOTEKAHWE HWHTYUTUBHBIX IIPOLECCOB, MOTUBHPYET K JAJIbHEHIIEMY HW3yYECHUIO
IIpeaIMeTa.

[Tpennourenue oTIAaETCS HAIVIIHO-KOHCTPYKTUBHOMY METOly OOy4€HHs, TO €CTh
TEOPETHUYECKHE 3HAaHUA HMEIT B CBOEH OCHOBE UYBCTBEHHOCTb IIPEAMETHO-
IIPAKTUYECKOM JIESATENBbHOCTU. Pa3BuTHME NIPOCTPAHCTBEHHBIX MPEICTABICHUN Y
ydalmxcs B Kypce CTEpEeOMETpPUU IIPOBOAMUTCA 34 CUET pPELICHHUs 3aad Ha CO3JaHHE
IPOCTPAaHCTBEHHBIX 00OPA30B U 33/a4 Ha ONIEPUPOBAHNE IPOCTPAHCTBEHHBIMU 00pa3amMH.
Co3znanue oOpa3a MPOBOJUTCS C ONIOPOM Ha HAIJIAHOCTb, & OTIEPUPOBAHUE 00Pa30M — B
YCIOBHUSX OTBJICYEHUS OT HATJSIHOCTH, MBICIEHHOTO HW3MEHEHUs €ro MCXOIHOTO
COACP/KAHUSL.

OcHOBHBIE copepkaTeiabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble M IUIOCKOCTM B NIPOCTpaHCTBE», «Tema BpameHus»,
«BeKTopsl U KOOpPAUHATHI B IIPOCTPAHCTBE». POPMHUPOBAHUE JIOTMUYECKUX YMEHUU
pacrnpenensercs He TOJIBKO MO COAEPKATEIbHBIM JIMHUSM, HO U 10 rojlaM OOy4eHHs Ha
YPOBHE CpPEeAHEro 0011ero 00pa3oBaHuUsI.

Conmepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE IMPEIMETHBIM pe3yjbTaTaMm
OCBOEHHUsI palouell  mporpamMmbl, paclnpeienéHHbIM IO TrojaM  OOy4eHws,
CTPYKTYpUPOBAHO TakKUM 00pa3oM, YTOObI OBJIaJICHUE T€OMETPUUECKUMU MOHATUSIMH U
HABBIKAMHM OCYULIECTBJISUIOCH MOCJIEAOBATENIbHO M MOCTYNATENbHO, C COONIOACHUEM
NPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B OOILIYI0 CHUCTEMY
reOMETPUYECKUX TPEJCTABICHUN O0ydYaroIuXcs, pacliupss U yrayomss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenune reomerpun orBoaute 2 yaca B Heaenmo B 10 kiacce u 1 yac B Henenro
B 11 knacce, Bcero 3a JiBa roga o0yuyenus - 102 yyeOHBIX yaca.
CornacHo yyebnomy miany MBOYVY, rogoBoMy kaneHmapHomy ydeOHOMY Tpaduky
Kpacnosckoii COILl, Ha npoxokaeHue naHHo mporpaMmsbl B 10 kilacce 3aruiaHUpOBaHO
68 vacoB (2 uac B Hezenmo), B 11 kimacce 3amianupoBaHo 34 vaca (1 yac B HEIEIIO).



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTUYECKOM IOCTPOEHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUHU U
CJICACTBUS U3 HUX.

B3anmHoe  pacnosiokeHue  NpsAMBIX B NIPOCTPAHCTBE:  IE€pPECEKaroIuecs,
IapajulesIbHbIE M CKPEIIMBAOIIMECS NMpsAMbIE. [lapajuienbHOCTh NPSIMBIX M IUIOCKOCTEU B
IIPOCTPAHCTBE: NapaJUICIbHbIE MPSIMBIE B IIPOCTPAHCTBE; MAPAJLICIBHOCTD TPEX MPIMBIX;
[IapaJuIeIbHOCTh MPSIMON U IUIOCKOCTH. YTJBl C COHAIIPaBICHHBIMH CTOPOHAMH; YIOJI
MEXKJy MpsSMBIMM B MNPOCTpaHCTBE. I[lapaymienbHOCTh IIOCKOCTEW: NapajuleiIbHbIE
IJIOCKOCTH; CBOWCTBA MapaJuIeNIbHBIX IUIOCKOCTeW. [Ipocrelimme mpoCTpaHCTBEHHbIE
(urypsl Ha IIIOCKOCTH: TETPA3P, KyO, MapajuiesenuIie]; MOCTPOEHUE CEUCHHM.

IleprieHIUKYISAPHOCTh NPSAMOM M IIOCKOCTH: IEPIECHAMKYJISIPHBIE IIpsSMbIE B
IIPOCTPAHCTBE, IPSAMBIC NApaUIeJIbHbIE W NEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH TMPSAMOW M IIOCKOCTH, TEOpEMa O NPSMOM NEPHEHIUKYISPHOU
IJIOCKOCTHU. YTJIBI B TIPOCTPAHCTBE: YOI MEXKIY MPSIMOM U TUIOCKOCTBIO; IBYTPAHHBIN yTOJI,
JIMHEWHBIA yroJl ABYTPAHHOIO yria. [lepnenauKyisap 1 HaKJIOHHBIE: pacCTOSAHUE OT TOUKHU
70 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 MIIOCKOCTH, IPOEKLUs (PUryphl Ha MIOCKOCTb.
IleprieHIMKYJISPHOCT IUIOCKOCTEM: NPU3HAK MEPHEHAUKYIAPHOCTH JBYX IIJIOCKOCTEH.
TeopeMa o TpEX NMepneHAUKYIISIpax.

MHOrorpaHHUKH

IloHATHE MHOrOrpaHHHKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosnpHas npusma;
IPaHd M OCHOBaHUS TMPU3MBI, MpsMas M HAKJIOHHAs MpPU3MBbI; OOKOBask M TOJHas
MMOBEPXHOCTh Mpu3Mbl. llapamnenenunesn, npsAMOYTOJBHBIA MApAIUIENENUIIE] W €T0
cBoiicTBa. [lupamuaa: N-yroyibHasi nupaMuaa, rpaHd U OCHOBAaHUE MUPAMUJIbI; OOKOBas U
IIOJIHAsI TOBEPXHOCTh TUPAMM/IBI; IPABWIBHAS U YCEUEHHAs MUpaMuaa. DJIEMEHThI IPU3MBI
u nupaMmuabl. [IpaBUiIbHbIE MHOTOTPDAaHHMKH: IOHSATHE IIPABWJIBHOTO MHOTOIPaHHUKA;
IpaBWJIbHAs NpU3Ma W IpaBWIbHAS NUPaMUa; MPaBWIbHAS TPEYroJibHas NUpamMuaa U
MpaBUWIbHBIN TeTpa’ap; KyO. [IpeacraBieHne o mpaBUIIBHBIX MHOTOTPaHHUKAX: OKTAdIp,
nojeKa’ip u ukocasap. CeueHust IpU3Mbl U IUPAMHUIBI.

CumMmeTpHrs B IPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIIBHO TOYKH, MPSMOM, INIOCKOCTH.
DneMeHThl CHMMETPHUH B IMPAMHUJIAX, TApaLICIEIUIIEeaX, IPABUIbHBIX MHOIOIPAHHHUKAX.

Bbluucienue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lnomans
OOKOBOI MOBEPXHOCTH M MOJHOM MOBEPXHOCTU MPSIMOM MPHU3MBI, IJIOLIAAb OCHOBAaHUM,
TeopemMa 0 OOKOBOHM MOBEPXHOCTU TPsiMOM Mpu3Mbl. [Lmomianbs GOKOBOM MOBEPXHOCTUH U



MOBEPXHOCTU TMPABUIBHOW MNHUpPaMUAbI, TE€OpeMa O IUIOUIAAM YCCUEHHOW MUPaMHIBbIL.
[Toustue 06 06bEMe. OOBEM MHpaMUABI, TPU3MBI.

[TonoOHbIe Tena B mpocTpancTBe. COOTHOMIEHUSI MEXTY IJIOMAIMU OBEPXHOCTEM,
00BpéMaMu ITOAOOHBIX TEIL.

11 KIIACC

TeJia BpalmeHus

[Hunuaapuyeckas MOBEPXHOCTb, 00pa3yoIie HUJIMHAPUYECKOW MOBEPXHOCTH, OCh
UUJIUHAPUYECKOM ToBepXHOCTH. LlumumHap: ocHoBaHus W OOKOBask IOBEPXHOCTb,
oOpasymolas 1 oCb; IJIOAaAb OOKOBOW U MOJHON OBEPXHOCTH.

Konunueckas moBepxHOCTh, 00pa3yIoLIe KOHUYECKOW MOBEPXHOCTH, OCh U BEPILNHA
KOHUYECKON MoBepxHOCTH. KOHyC: OCHOBaHME M BepIIMHA, 00pa3yomias U OCh; IUIOMIA b
OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIA KOHYC: 00pa3ylolue U BbICOTa; OCHOBAHUS
1 OOKOBasi IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMaMeTp; IMIOIa b NOBEPXHOCTH cdepbl. B3anmuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TuIommaas chepsol.

N300pakeHue Tes BpalleHs Ha MIIOCKOCTU. Pa3BEpTKa MIIMH]Ipa U KOHYCA.

KomMOunHanuu ten BpalieHusi 1 MHOTOTPaHHUKOB. MHOTOIpaHHUK, ONMUCAHHBINA OKOJIO
cdepsl; cdepa, BMcaHHasi B MHOTOTPAHHUK, UM TEJIO BPAIIECHUS.

[Tonsatue 00 o0BEMe. OcHOBHBIE CBOICTBAa 00BEMOB Tenl. TeopemMa 00 o00BEME
NPSIMOYTOJIBHOTO Tapajjiesienumnena 1 ciueactsus u3 Heé. OO0bEM LMIMHApA, KOHYcCA.
O06BEM mapa u wiomaab cepsol.

[TogoOHbIe Tena B npocTpancTBe. COOTHOUIEHUSI MEXY TJIOLIAAIMU MOBEPXHOCTEM,
o0BbEMaMM MOAOOHBIX TEJ.

Ceuenunss mwimMHApa (MapajijieIbHO W TMEPIEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXO/IAIEe Yepe3 BEPILNHY), CEUECHHUS 1apa.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miockocth M B mpocTpaHcTBe. CIOXKEHHWE W BbIUYMTAHUE BEKTOPOB.
YMHOXKEHME BEKTOpa Ha 4YHCIO0. PasnokeHwe BeKTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. lIpaBwio mapamnenenunena. Pemienue 3aaad, CBSA3aHHBIX C HNPUMEHEHUEM
MpaBWJI IEUCTBUU € BeKTOopamHu. lIpsiMoyronpHas cucrtemMa KOOpAWMHAT B IPOCTPAHCTBE.
Koopaunater Bekropa. [Ipocreiimue 3amauyn B KOOpAMHATAX. YTOJ MEXKIAY BEKTOPaMHU.
CkansipHO€ TNpPOM3BENECHHE BEKTOPOB. BBIUMCIEHHE YIIOB MEXIy NPSIMBIMH U
IJI0CKOCTSIMHU. KOOpAMHATHO-BEKTOPHBINA METOJI TPU PELIEHUU T€OMETPUUECKUX 3a1a4.



IHINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yibTaThl  OCBOCHMSI  MPOTrpaMMbl  y4yeOHOro  MpeaMeTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHMe:

c(hOPMHUPOBAHHOCTBIO TPAXKAAHCKON MO3UIIMK OOyYarolerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIMCKOTO OOIIECTBA, MPEICTABICHUEM O MAaTEMaTHYCCKUX
OCHOBaX (DYHKITMOHHPOBAHUS PA3TUIHBIX CTPYKTYD, SBICHHH, MPOIICAYP TPaKTaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U TIP.), YMEHUEM B3aMMOJIEWCTBOBATh C COLIUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBIO POCCUMCKOM TPaKJAaHCKOM HJICHTUYHOCTU, YBAXKEHUS K
MPOIIOMY M HACTOAIIEMY POCCHUICKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUSM POCCUHUCKUX MAaT€MaTUKOB M POCCHUKMCKON MaTEeMaTUYECKOW HIKOJBI, K
UCITIOJIb30BAHUIO ATUX JIOCTUKEHUH B IPYTUX HAYKaX, TEXHOJIOTHSIX, chepax IKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JyXOBHBIX IIEHHOCTEH POCCUMCKOro Hapona; c(hopMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, STUYECKOTO TOBEIEHHUSA, CBS3aHHOIO C NPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUU HAYKH U JESTEIbHOCTHIO YYEHOrO; OCO3HAHUEM JIMYHOTO
BKJIaJ1a B IOCTPOEHUE YCTOMYUBOTO OYTYIIIETO.

JcTeTHYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKJIIOYas OCTETHKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, O0BEKTOB, 3a/lay, pEUICHUHN, pacCyXICHHM; BOCIPUUMUYHUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSATh MaTeMAaTUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO U 0€30mMacHOTO 00pa3a >KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0pOBBIO  (3I0POBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXUM 3aHATUA M OTIbIXa,
perynsipHas ¢u3MyUecKkass aKTUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHUS, TpHU
3aHSTUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO.

Tpynosoe Bocniutanue:

TOTOBHOCTBIO K TpPYAy, OCO3HAaHHUEM IICHHOCTH TPYIOJIOOUS; HMHTEPECOM K
pa3nu4dHBIM cepam MpoPecCHOHATBHON NeATeTbHOCTH, CBI3aHHBIM C MATEMAaTUKOU U €€
MPWIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP Oymymiel mpodeccun u
pea30BbIBaTh COOCTBEHHBIC KW3HEHHBIC TUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTBIO K
MaTeMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPAa30BAHUIO HA MPOTSIKEHUU BCEHM KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKOM
HaIpPaBJICHHOCTH.



IK0JIOrHYecKoe BOCIIUTAHHE:

COPMHPOBAHHOCTBIO  DKOJIOTHYECKOW  KYJIBTYPhl, TOHWMAaHHEM  BIUSHUS
COIMATPHO-PKOHOMHUYECKHUX MTPOIIECCOB HA COCTOSTHUE MMPUPOTHOMN U COITUATILHOM CPEJIbl,
OCO3HaHMEM TIJI00aIbHOTO XapaKTepa OHKOJOTUYECKUX IMpoOJieM; OpHEHTalner Ha
MPUMCHEHUE MaTeMaTHYCCKUX 3HAHWUM JJI pelieHus 3a7ad B 00JIaCTH OKpY’Karolien
cpenpl, TUIAHUPOBAHMS TIOCTYNKOB W OIGHKHM WX BO3MOXHBIX TOCICACTBUN IS
OKPYXaroUIEH CPeIbl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHUPOBAHHOCTBIO  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAyKU W OOIIECTBEHHON MPAKTHUKH, TOHUMaHUEM MaTeMaTHYECKOU
HAyKHU Kak c(hephl 4eTOBEYECKON ACATEIHHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTH JIJIs
pa3BUTHS [HWBWIN3AIMN; OBJAJCHUEM S3BIKOM MaTeMaTHKA W MaTeMaTHYeCKOU
KYJbTYPOH KaK CPEJICTBOM IMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIIECTBIIATH MMPOSKTHYIO U
HCCIIEIOBATENIbCKYIO JEATeIbHOCTh MHANBUIYaIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHbpIe pe3yiabTaThl OCBOCHHSI TPOTPAMMBI  y4EeOHOTO TIpeaMeTa
«MaremaTrkay XapakTEePU3YIOTCS OBIAJICHHEM YHUBEPCATbHBIMA HO3HAGAMENbHBIMU
OelicCmeusMU, YHUBEPCALHbIMU KOMMYHUKAMUBHLIMU OelCMEUAMU, YHUBEPCATbHbIMU
pecyIsmUBHbIMU OeUCMBUIMU.

1) Vhusepcanvuvie nosnasamenvhvle Oeticmsus, obecneuusaiom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECco8 00yuarwuxcs (0ceoeHue Mmemooos NO3HAHUs
OKpYHCaOUieco Mupa, NPUMeHeHue J102ULeCKUX, Uccie0o8amesbCKux onepayul, yMeHuu
pabomams ¢ uHpopmayueii).

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHHH MEXIY IMOHATHAMHU; (DOPMYIMpPOBATH ONPEACIICHUS TMOHSITHIA,
yCTaHaBJIMBATh CYIIECTBCHHBIN TPU3HAK KJIaCCHU(PUKAIINHA, OCHOBAHHMSI JIJIs1 0000IIEHUS 1
CPaBHCHHUS, KPUTSPUHU TIPOBOJIUMOTO aHAIIN3A;

BOCTIpUHUMATh, (HOPMYJIMPOBATh M TMPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpHUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC;

BBISIBIIATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TIPOTUBOPEUNs B (paKTax,
JaHHBIX, HAOJIOJECHUSAX W YTBEPXKICHUAX; MpeIaraTb KPUTCPUH JUIS BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPECUHNIL;

JIeJIaTh BBIBOJBI C WCIIOJH30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOUCHHUH, YMO3aKIIIOUCHHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSTEIHHO JI0Ka3aTEICTBA MATEMATHIYCCKUX YTBEPKIACHUH (TTPSMBIC U
OT MMPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIINIO, TIPUBOJANTH MPUMEPHI U KOHTPIIPHUMEPBL;
000CHOBBIBAaTH COOCTBEHHBIC CYXKJICHUS M BHIBOIBI;



BbIOMpaTh Ccnoco0 pemieHusi yd4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BBIOMpaTh HauOoJee MOAXOIAIINI ¢ YYETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:
UCIIOJIb30BaTh  BOMPOCHI KAk  HMCCJIENOBATEIbCKUM ~ HMHCTPYMEHT  MO3HAHUS;
dbopMynupoBaTh BONPOCHI, (PUKCUPYIOIIME TPOTHUBOpEUHE, MPOoOJieMy, YCTaHABINBAThH
HCKOMOE€ U JaHHO€, (POPMUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMMO3UIINIO0, MHEHHUE;
MPOBOJUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIN HAKCIIEPUMEHT, HCCIEIOBAaHUE IIO0
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro o0O0beKkTa, sBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEKTaMU, SIBICHUSIMU, IIPOLECCAMU;
CaMOCTOSTENbHO (hOPMYIMPOBATH 0OOOIIICHHSI M BEIBOJIBI 1O PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOICHUS, UCCIIEOBAHUS, OILCHUBATh JOCTOBEPHOCTHh MOJYYEHHBIX pPE3YyJIbTATOB,
BBIBOJIOB M OOOOIIIEHHIA;
MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOLECCA, @ TAKKE BBIIBUTATh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:
BBISABJIATH 1€PUIATH UHPOPMAIHU, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETA HA BOIIPOC U JIJIst
peLIeHUs 3a/1a4u;
BBIOMpATh WHMOpPMAIIMI0O U3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMaTU3UPOBATh M MHTEPIPETUPOBATh MH(DOPMALMIO PaA3IUYHBIX BUIOB U (opMm
IIPEICTABIICHNUS;
CTPYKTYpUPOBaTh HMH(POpPMAILIUIO, TMPEJACTABIATh €€ B  Pa3IM4HbIX  (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HAA&KHOCTh HMHQPOPMAIUA TI0 CAMOCTOSTEIBLHO CPOPMYIUPOBAHHBIM

KPUTEPUSIM.

2) Vuusepcanvhuie KOMMYHUKAMUBHbLE Oeticmeusi, obecneyusarom
CcHoOpMUPOBAHHOCTNB COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.

Oo0menue:

BOCIIPUHUMATh U (OPMYJIIMPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMH W IEISIMHU
OOIIeHNs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPCHHS B YCTHBIX H
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 X0y PEIICHUs 3a/1adyd, KOMMEHTHPOBATH
MOJIYYCHHBIN PE3YJNIbTaT;

B XOJIe OOCYKJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TeMbl, MPOOJIEMBI,
peraeMoit 3a1a4n, BRICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK PEIICHUS; COTIOCTABIISATh
CBOM CYXKJICHHS C CYXXACHUSAMU JIPYTUX YYaCTHUKOB JUaora, 0OHapyKMBaTh pa3InIne
U CXOJICTBO TMO3WIIMI; B KOPpPEeKTHOW QopMe (GopMynmHpoBaTh pa3HOTIACHS, CBOU
BO3PAKCHUS;



e TIPEICTaBIATH PE3yJbTaThl PEIICHUS 3a/1ayH, HKCIIEPUMEHTA, HCCIEIOBAHMS, MPOCKTA;
CaMOCTOSITENIbHO BBIOMpPATh (POpMaT BBICTYIJICHUS C Y4YETOM 3a/Jay MpPE3eHTAUU U
0COOCHHOCTEH ayAUTOPHUU.

CoTpyaHu4ecTBo:

e TIOHMMAThH U UCTIOJH30BATh MPEUMYIIECTBA KOMAH/JHON ¥ HHIWBUyaTbHOU pabOThI IpH
pelieHny yueOHBIX 3a]a4; IPUHUMATh LETb COBMECTHON JESATENbHOCTH, INIAHUPOBATH
OpraHM3aIlMI0 COBMECTHOH paboThl, pacmpenensiTh BUIbl paboT, TOTOBapHUBATHCA,
o0CyXIaTh MPOIIeCcC U pe3yabTaT paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIFOJICH;

e YY4acTBOBaTh B IPYIIOBBIX (hopMax padoThl (0OCYXKJICHHUS, OOMEH MHEHHUM, «MO3TOBbIC
IITYPMBD» W HHBIE); BBITIOJHATH CBOIO YacTh PabOTHl 1 KOOPIUHUPOBATH CBOM JICHCTBUS
C IpYTUMH WICHaMU KOMaH]Ibl; OIICHUBATh KAYE€CTBO CBOETO BKJIa/a B OOIIMN MPOAYKT
0 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOJCHCTBUSI.

3) Vuusepcanvhvie pezynamuenwvle Oeiicmsus, obecneyusaiom @opmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusauus:

e COCTAaBIIATH IUIAH, AITOPUTM PEIICHHS 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ y4EToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb:

e BJIAJCTh HABBIKAMH TIO3HABATEIBbHON pEeQIEKCHH KaK OCO3HAHHUSA COBEPIIACMbIX
JICHCTBU M MBICIUTENBHBIX TPOIECCOB, WX PE3yJabTaTOB; BIAJETh CIOCOOaAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ylibTaTa PEHICHHs MaTeMaTHYecKOi
3a/1a4u;

e TMpPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPH PEIICHUU 3a7a4id, BHOCUTH
KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HANJICHHBIX
OIMOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBUE pe3yJbTaTa 1M W YCIOBUSAM, OOBSCHITH TNPUUUHBI
JOCTHKECHUSI WM HEJIOCTIKEHUS PE3YJIbTaTOB IEATeIbHOCTH, HAXOIUTh OITHOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMas, MIIOCKOCTbD.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a/1au.

OrnepupoBaTh NOHIATUSIMU: MAPATIIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U
MJIOCKOCTEH.



KnaccudurupoBaTs B3aMMHOE PACIIOIOKEHUE TIPSMBIX U TJIOCKOCTEHN B
IIPOCTPAHCTBE.

OnepupoBatTh MOHITUSIMU: IByTPAHHBIN yTOJ, TPaHU JBYTPAaHHOTO yTiia, peopo
IBYT'PAHHOTO yTJia; JUHEWHBIA YTOJl ABYTPAHHOIO yIia; IPpajyCHast Mepa ABYTPAHHOIO
yTia.

OnepupoBaTh MOHITUSIMUA: MHOTOTPAHHUK, BHITYKJIBIA U HEBBIMYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAHHUKOB (MTUpamMua; npusma,
IPsIMOYTOJIbHBIN Mapasuiesienume, Kyo).

KnaccudunmpoBatb MHOTOTpaHHUKHU, BEIOMpPAst OCHOBAHUS ISl KIIACCU(DUKALIMH
(BBIMTYKJIbIE ¥ HEBBIMTYKJIBIE MHOTOTPAHHUKY; IPABUIIbHBIE MHOTOIPAHHUKH; TIPSIMBIE U
HaKJIOHHBIE MPU3MBI, HapaJUICICIUTIC/IbI).

OrneprpoBaTh NOHATUSMHU: CEKYIIas IFIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBICHATH TPUHITUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CtpouTh ceueHHs] MHOTOTPAaHHHUKOB METOJIOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEkKHU U3 PUCYHKOB MTPOCTHIX 00BbEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y.
Pemiats 3a1aun Ha HaxX0XACHUE TEOMETPUUECKUX BEJIMUMH 110 00pa3laM Uiu
aNrOpUTMaM, PUMEHSS U3BECTHBIE AHATUTUYECKUE METOIBI ITPU PEILIEHUU CTaHIaPTHBIX
MaTeMaTUYECKUX 3a7a4 Ha BEIYMCIICHUE PACCTOSTHUNA MEXKTY ABYMS TOYKAMH, OT TOYKH JI0

MPSIMOM, OT TOUKH JO IIIOCKOCTU, MKy CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pemiats 3a1aun Ha HaxX0XACHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Uiu
aNrOpUTMaM, MPUMEHSS U3BECTHBIE AHATUTUYECKUE METO/IBI ITPU PEIIEHUU CTaHIaPTHBIX
MaTeMaTUYECKUX 3a7a4 Ha BEIYMCIICHUE YTII0B MEKY CKPEIIMBAIOIIMMHUCS MPSMBIMU,
MEK]1y TPSMOM U MIJIOCKOCTBIO, MEXAY INIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Beruucnars 00bEMBI U TIOIMIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (IIpU3Ma,
MUpaMuIa) ¢ MpUMEHEeHUEM (POpMYJT; BBIYUCISTh COOTHOIICHUS MEXKTY TUIOIIASIMU
MOBEPXHOCTEH, 00BEMaMU MTOT00OHBIX MHOTOTPAHHUKOB.

OnepupoBath NOHATUSIMUA: CAMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U MIIOCKOCTH CHMMETPUH (PUTYPHI.

N3Bnekath, mpeoOpa3oBbIBATH U UHTEPIPETUPOBATH HH(OPMALIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpaX, MPEICTABICHHYIO HA YepTexkKaxX U
pUCYHKaX.

[IpumensaTs reomeTpuyeckue (PaKThl 711 PEIICHUS CTEPEOMETPUUECKHX 3a/1ad,
MPENOJaraloMX HECKOJIbKO IIaroB PEMIECHUS], €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbI B
ABHOU (opme.

[IpuMeHTh MPOCTENUIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[TpuBOIUTH MPpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.



[TpuMeHSTH MOTyYCHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh peabHbIC CUTYAIlUU
Y TIPUMEHSATH U3YYCHHBIC TOHATHS B IPOIIECCE MTOMCKA PEIICHUS MaTEMaTHICCKH
chOpMyYITUPOBAHHON MTPOOTIEMBI, MOJCITUPOBATH PEATbHBIEC CUTYAIMH Ha S3BIKE
TCOMETPHH, UCCIICAOBAThH MIOCTPOCHHBIC MOJICIIN C UCIIOJIb30BAHUEM T€OMETPHUECKUX
TIOHATHH U TEOPEM, armapara ajreOpbl; peiaTh MPaKTHUCCKUE 3a/1a49H, CBA3aHHBIC C
HAXO0XJICHUEM T€OMETPUICCKUX BEITUYHH.

11 KJTACC

OnepupoBaTh MOHATUSIMH: IJIMHIPUIECKAs TOBEPXHOCTh, 00Pa3yOIIHe
UIMHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHUYECKask MOBEPXHOCTh, 00pa3yloume
KOHUYECKOM MTOBEPXHOCTH, KOHYC; c(pepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIUHIP, KOHYC, cdepa U map).

OOBIACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CII0i, OCHOBAHUE IIAPOBOTO CJI0S, BHICOTA IIAPOBOTO CIIOS; IIIAPOBOM
CEKTOP.

Brraucisats 00BEMBI 1 ITOIAIM TTIOBEPXHOCTEH TEI BpaIIeHHUS, TCOMETPUICCKUX TEIl
C IpUMeHeHHeM (HOpMYyII.

OnepupoBath MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U OMMCAHHBIN OKOJIO
cdepsl; cepa, BMCaHHAs] B MHOTOTPAHHUK WIIM TEJIO0 BpalICHUS.

BBIYucisTh COOTHOMICHUS MEXKTY TUTONIAISIMH IIOBEPXHOCTEH 1 00bEMaMH
MOA0OHBIX TEl.

N3o00pakath u3yuaembie (GUTYPBI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BrITTOTHSATE (BBIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOWTH CECUCHHUS TEJ BPAIICHHUS.

N3BnekaTs, MHTEPIPETUPOBATH U MPEOOPa30BBIBATH HHGOPMAIIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPE/ICTABICHHYIO HA YepTekKax U
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBITTOMHATE TEHCTBUS CIIOXKEHUS BEKTOPOB, BEBIYUTAHUS BEKTOPOB U YMHOKCHHUS
BEKTOpa Ha YHCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHU 00JIaIafOT.

[IpuMeHATH paBUIIO MapasuIeenuIe/a.

OnepupoBath MOHATHUSAMH: IEKAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJ MEXKIY BEKTOPaMH,
CKaJIIPHOE IMPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIC BEKTOPHI.



HaxoauTth cymMMy BEKTOPOB U MPOU3BEICHIE BEKTOPA HA YNCIIO, YTOI MEXY
BEKTOPaMH, CKaJISiPHOE MPOU3BEICHUE, PACKIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

[TpumensTh reoMeTpudeckue (HaKThl Ui PEUICHHUs CTEPEOMETPUIECKHX 3a/1a4,
MPEeIoJIararoinX HECKOJIBKO IIaroB PEIICHUs, €CIIH YCIOBHUS MPUMEHEHUS 3a]JaHbl B
SABHOH (opMe.

Pemrate npocreiinye reoMeTprHueCcKUe 3a/1a41 Ha IPUMEHEHUE BEKTOPHO-
KOOPIMHATHOTO METO/Ia.

Pemrate 3aaun Ha JOKa3aTENbCTBO MATEMATUYECKIX OTHOLICHUN U HAXO0XK/ICHUE
re€OMETPUUYECKUX BEJIMYHMH 10 00pa3iaM Uil aJrOpuTMaM, IPUMEHSISI U3BECTHBIE METO/IbI
MIPU PEIICHUU CTAaHIAPTHBIX MaTEMAaTHYECKHUX 3a]1ad.

[IpuMeHsTh pocTEIINEe POrPaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBOaUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOE U KU3HHU,
pacmo3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[TpuMeHsTh MOTydeHHbIC 3HAHMSI Ha TIPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CUTYaIHH
Y TIPUMEHSATh U3YUYEHHBIE MOHATHUS B IPOLIECCE TOMCKA PELIECHUS MATEMAaTUYECKU
c(hopMyJIMPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh PEAIbHBIE CUTYAI[MH Ha S3bIKE
re€OMEeTPHH, UCCIIEIOBATH MOCTPOCHHBIE MOJIENIN C UCTIOIH30BAaHUEM I€OMETPHUIECKIX
MOHSITHI U TEOpeM, armnapara aireOpsl; pemarh MPaKTHUYEeCKUe 3a/1a4u, CBsI3aHHBIE C
HAXO0XJI€HUEM T€OMETPUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [IOK
1 Brezetine & crepeomerpitio 10 https://m.edsoo.ru/1c209e37
2 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapanneabHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYNSPHOCTD MPSMBIX U 12 Bbu6moreka [JOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYTIubl MeXAY MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
> Muororpariici 1 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [JOK
0 OObEMBI MHOTOrpaHHIKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs], pAaCCTOSIHUS U YTJIbI 4 bubmmorexa [JOK
P ' P yr https://m.eds00.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KoaunuecTBO yacon DJIeKTPOHHbBIE
HanMeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena Bpatenns 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 OOEMb! TeN > ! https://m.edso0o.ru/1c209e37
bubmuorexa [JOK
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpEHHE, 0000IICHUE, 7 bu6mmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 2 0

ITPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KoanuecTBo yacos 1 DJIeKTPOHHbBIE
ara

Ne KoHTpoJb- Koppextu-  pudpossie

Tema ypoka IMpakruuec- Hu3y4de-
n/n Bcero Hble poBKa o0pa3oBaTe/ibHbIE
Kue padorpl HHA
padoThbI AaThbI pecypcbi
OcCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, TIPSIMAs,

1 MJIOCKOCTh, MPOCTPAaHCTBO. [IpaBuia nzobpakeHus Ha 1 04.09 bubnuorexa [JOK
PHUCYHKaX: N300pakeHUs MII0CKOCTEH, MapaiebHbIX ' https://m.edsoo.ru/aecc77cd
IPSIMBIX, CEPEIMHBI OTPE3Ka

5 [TonsATHs: nepecekaromumecs MI0CKOCTH, 1 04.09 bubnnorexa [HOK
HIepECEKAIOIINECS TIPSIMas U IJIOCKOCTh ' https://m.eds00.ru/2d8a9c99

3 [TonsTHs: mepeceKkarouecs MmI0CKOCTH, 1 11.09 bubnnoreka [JOK
HIepECEKAIOIINECS MIPSIMas U IJIOCKOCTh ' https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTpaHHUKAaMU, U300pakeHne

4 MHOTOTPaHHUKOB Ha PUCYHKAaX, Ha MPOEKIIMOHHBIX 1 11.09 bubmorexa [JOK

P puey ’ P ' https://m.edso00.ru/a63959d
yeprexax

5 Hauanpubie cBeieHus o ky0e U mupamue, ux pa3BePTKH 1 18.09 bubnuorexa [JOK
u mojenu. CeueHus MHOTOTPaHHUKOB ' https://m.edsoo.ru/b30dff38

6 HavanbHble cBeieHus 0 KyOe U MupamMuie, UX pa3BEPTKU 1 18.09 bubnunoreka [JOK
u Mojenu. CeyeHns MHOTOIpaHHUKOB ' https://m.edsoo.ru/3d8ffd32
[TonsiTHE 06 aKCHOMAaTUYECKOM TOCTPOCHUU

7 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUU U CIICACTBHUS U3 1 25.09 bubmorexa [JOK

P pHH: P P ' https://m.edso00.ru/Occ5cafe
HUX
[TonsaTHe 06 aKCMOMATHYECKOM MTOCTPOCHUHT
bu6mmorexa [IOK
8 CTEpEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 1 25.09

HHUX

https://m.edso00.ru/239c8ch4
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[Tonatue 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEPEOMETPHHN: AKCHOMBI CTEPEOMETPHHU U CJIICIACTBUSA U3 02.10 Enbmmorexa HOK
pEOMETpHHL: pEOMETP A ' https://m.eds00.ru/65¢6b106
HUX
[TonsTHE 00 aKCHOMATUYECKOM TTOCTPOCHUU
10 CTEPEOMETPHHU: AKCUOMBI CTEPEOMETPHHU U CIICJACTBUSA U3 02.10 Enbmmorexa HOK
PEOMETPHH: pEOMETP ' hittps://m.eds00.ru/258fc245
HUX
B3anMHoOe pacrosoxeHne npsiMbIX B IPOCTPAHCTRBE:
11 IIEpECEKAIOIHNECS, TapaliIeIbHBIE U CKPEIIUBAIOIIAECS 09.10 bubmoreka LOK
p = - 11ap pett = ' https://m.edso00.ru/1a2520f6
psSIMbIE
[TapamienbHOCTh PAMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajjieJIbHBIC IPSIMbBIC B IIPOCTPAHCTBE; MIapalJICIIbHOCTh 09.10 bubmiorexa IJOK
E) p pocTp - 11ap ' https://m.edsoo.ru/93ad36b3
TPEX MPSMBIX
13 [TapamienbHOCTh NPAMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE: 16.10 bubnuorexa [JOK
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH ' https://m.edsoo.ru/eeld19b9
bu6mmoreka [IOK
14 v C COHAIIpaBJIE CTOpOHA 16.10
IRt HATPABJICHHBIMI CTOPOHAMH https://m.edso00.ru/9f4071b9
bu6mmoreka [IOK
15 Y 23.10
PO MEALY TIPAMBIMIL B HIPOCTPAHCTBE https://m.edsoo.ru/fe733862
bu6mmoreka [IOK
16 VYron Mexay nIpsIMBIMH B IPOCTPAHCTBE 23.10
Ay TP pocTp https://m.edsoo.ru/2935a9a0
bu6mmoreka [JOK
17 [TapamienbHOCTh INIOCKOCTEN: ITapajuiebHbIe IIJIOCKOCTH 06.11
p p https://m.edsoo.ru/2e18f255
bu6mmoreka [JOK
18 CaoiicTBa napajuie OCKOCTEM 06.11
BOHCTBA HAPALTCIILHBIX TIOCKOCTEH https://m.edsoo.ru/e504d656
19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: 1311 bubnuorexa [IOK
TeTpasap, Ky0, HapajieenuIe ' https://m.edso00.ru/4a28dc02
20 [TocTpoenue ceuenumii 13.11 bubmoreia HOK

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

21 I1 €HUE CeYCHU 20.11
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
99 Kontponbnas pabota no teme "lIpsmMble U MI0CKOCTH B 20.11 bubnmoreka [JOK
npocTtpaHcTie. [lapasienbHOCTh TPSAMBIX U TIOCKOCTEN" ' https://m.edsoo.ru/9a0a%e56
93 [IeprieHAUKYIAPHOCTD NPSAMOM U IIJIOCKOCTH: 9711 bubnuoreka [IOK
NEPIEHAUKYJIAPHBIE IIPSIMBIE B IIPOCTPAHCTBE ' https://m.edso0.ru/b19f6asd
24 [Ipsambie mapannenbHble U NMEPIEHANKYISIPHBIE K 9711 bubnnorexka HOK
IIJIOCKOCTH ' https://m.edsoo.ru/0ac11c95
o5 [Ipsimbie mapasuienbHble U NEPIeHIUKYISIPHBIC K 04.12 bubnuorexa [JOK
IIOCKOCTH ' https://m.edso00.ru/ha545966
. bubnuorexa [JOK
26 [Ipusnak nepre oc 0 0CKOC 04.12
PH3HAK NEPTICHAMIYIIPHOCTI HIPAMOH H ILTOCKOCTH https://m.edsoo.ru/f85bfc46
. bubnuorexa [JOK
27 II 11.12
pPHU3HAK MEPHEHIUKYISIPHOCTH MPSMON U TUIOCKOCTH https://m.eds00.ru/79165d15
. N bubnuorexa [JOK
28 Teopema o npsMoii nepreH, 11.12
P P PHCHAKYIAPHOH IIOCKOCTH https://m.eds00.ru/635c5087
bu6mmoreka [JOK
29 TeopeMa o IpsIMOI NEPIIEHIUKYISPHON MJI0C 18.12
P P PHCHAMEY AP roctH https://m.edso0.ru/bd3745f8
bu6mmoreka [JOK
30 Teopema o oif meprie Ol MJI0CKOC 18.12
PEM& O TIPAMOH HIEPTICHALIKYAPHOM TLTOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieHnuKyNsip ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 25 1 bubnmnoreka [JOK
IIJIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 IJIOCKOCTH ' https://m.edso00.ru/33c477d3
39 [lepniennuKymsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 25 1 bubnuotexa [JOK
IIJIOCKOCTH, PACCTOSIHUE OT IIPSAMOM 0 IIJIOCKOCTH ' https://m.edsoo.ru/66fefadd
33 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU J0 1501 bubnuorexa [IOK
MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 710 TNIOCKOCTH ' https://m.edsoo.ru/a5b7b8e3
34 [lepnieHIUKYISIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKHU 10 1501 bubnmnoreka [JOK

MIJIOCKOCTH, PACCTOSTHUE OT MPSMO J0 TIJIOCKOCTH

https://m.edsoo.ru/dbee22bc
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bubmuorexa [JOK

35 Teopema o Tpéx neprie 22.01
P P PHCHARKYApax https://m.edsoo.ru/e4972cdc
N bu6mmoreka [IOK
36 TeopeMa o Tpéx mEpHEHIUKYIIIPAX 22.01
P P PHCHAMKY AP https://m.edsoo.ru/52188a7d
n bu6mmoreka [IOK
37 Teopema o TpEX MEPIEHINK a 29.01
PEMa O TPEX TEPHCHAKYIAPax https://m.edso0.ru/9f246736
VYrabl B IPpOCTPAHCTBE: YO MEXIAY NPSIMON U bubnunoreka [HOK
38 29.01
IIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
. N bubmuorexa [JOK
39 BYI'PAaHHBIN YIOJ1, JUHEUHBIN YIOJI IB AQHHOI'O yrIja 05.02
Heyrp yrox, YTOTABYTP r https://m.edsoo.ru/5fa0b3ce
. N bubmuorexa [JOK
40 BYI'PAaHHBIN YIOJ1, JUHEUHBIN YIOJI IB AQHHOI'O yrIja 05.02
Heyrp yrox, YTOTABYTP r https://m.edsoo.ru/c7c777ed
41 [lepneHaUKyYISIPHOCTD MIIOCKOCTEH: IPU3HAK 13.02 bu6mmoreka [IOK
NEePHEHANKYJISIPHOCTH ABYX IJIIOCKOCTEH ' https://m.edsoo.ru/ec3e2da3
42 [IeprieHAMKYIAPHOCTD IIOCKOCTEN: IIPU3HAK 12.09 bubnnorexa [HOK
NEPHEHANKYJIIPHOCTH JABYX IIIOCKOCTEH ' https://m.edsoo.ru/ed9e2a8e
43 [lepneHIMKYISIPHOCTD MJIOCKOCTEMN: PU3HAK 19.02 bu6nuoreka [IOK
MEPIECHINKYISIPHOCTH ABYX IMIOCKOCTEN ' https://m.edsoo.ru/ba75dc57
KonTponpnas pabota o Temam "IleprneHuKynspHOCTb
44 MIPSAMBIX U IIOCKOCTEH" U "YTIIBI MEXOY NPSIMBIMA U 19.02 bubmiorexa IJOK
P . yup ' https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMH
[TonaTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOT'OIPAHHHKA, BBIIYKJIIBIE U HEBBLIMTYKIILIE 26.02 bubmorexa [JOK
P > BRITYIE Y ' https://m.edso0.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA MHOTOTPAaHHUKA
[Ipusma: n-yronpHas mpu3Ma; rpaHd ¥ OCHOBAHHS
46 IIPU3MEL, IpsiMas M HaKJIOHHAS IIPU3MBIL;, O0OKOBas U 26.02 bubmmorexa LIOK
P - 1P P ’ ’ https://m.edsoo.ru/b4ad63ad
MOJIHASI TOBEPXHOCTh MPU3MBbI
47 [Tapamnenenurmen, TpsIMOYTOJIBHBIN TApATIJICICTIHIICT U 05.03 bubnmnorexa [JOK

€ro CBOIICTBa

https://m.edsoo.ru/8a7be683
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[Inpamua: N-yrojapHas NUpaMua, TpaHA U OCHOBAHUE

48 UpaMUIbI;, OOKOBAs M MOJIHASA MOBEPXHOCTh ITUPAMU/IBI; 05.03 Eubmorexa ITOK
DAMIABE . P DAMILIRL, ' https://m.edsoo.ru/fblcd0as
MpaBUJIbHAS U YCEUEHHAS MHUPaMHJIA
[IpaBusibHBIE MHOTOTPAHHUKU: TTIOHSATUE TTPABUIBLHOTO
49 MHOTOIPAaHHUKA; TPaBUJIbHAS [IPU3Ma U NPABUIIbHAS 1.03 bubmuoreka [JOK
NUpaMuaa; IpaBUIIbHAS TPEYTOJIbHASI IUPAMU/IA U ' https://m.eds00.ru/074c8865
MIPaBUJIBLHBIN TETpadap; KyO
50 [Ipencrasienue o NpaBUIBHBIX MHOTOTPAHHUKAX: 12.03 bubnuoreka [IOK
OKTa’Ip, JOJCKA3IP U UKOCAIP. ' https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO
51 TOYKH, MPSIMOM, TIIOCKOCTU. DJIEMEHTHI CHMMETPHUH B 19.03 bubmuorexa [JOK
nupamMuaax, napajpjieiaenunenax, NpaBuIbHbIX ' https://m.edsoo.ru/b9e777d9
MHOTOTPaHHHKAX
59 Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: p&opa, 19.03 bu6mmorexa [IOK
JMaroHalu, yIribl ' https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJHOM MTOBEPXHOCTH
53 MIPSAMOM TIPU3MBI, IIOIIAAb OCHOBAHUM, TEOpeMa O 26.03 bubmorexa [IOK
PAMOH 1P ’ . > TEOP ' https://m.eds00.ru/37d84157
OOKOBOI TOBEPXHOCTH MPSMOU MPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH
54 MPaBUILHON MUPAMUIBI, TEOPEMA O ILIOIIAIA OOKOBOM 26.03 Bubmorexa ITOK
P PAMITABL, TEOP tHat ' https://m.eds00.ru/5603e30b
MOBEPXHOCTH YCEUEHHOU MTUPAMU/IBI
bu6mmoreka [JOK
55 Kontpoabnas padora mo Teme "MHororpanHuku" 09.04
p p p https://m.edsoo.ru/a95f5c04
bubmuorexa [JOK
56 ITousarue 06 00BEMe 09.04
https://m.edsoo.ru/7ad0020b
bu6mmorexa [IOK
57 O0BEM TUpaMHUIbI 16.04
paMui https://m.edso0.ru/235171b3
.. bubnuoreka IHOK
58 O0BEM TUpaMHUIBI 16.04 1

https://m.edsoo.ru/f47dfefd



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd

bubmuorexa [JOK

59 O61é 1 23.04
DEM [HpaHIst https://m.eds00.ru/79¢10312
N bu6mmoreka [IOK
60 06 1 23.04
DEM THpanHIst https://m.edsoo.ru/2faadc3f
n bu6mmoreka [IOK
1 1 30.04
6 OObEM IpH3MEI https://m.eds00.ru/79853608
n bu6mmoreka [IOK
62 006 1 30.04
DEM TIPHIMEL https://m.eds00.ru/1e053890
" bubnuorexa [JOK
63 06 1 07.05
DEM TIPHSMET https://m.edso00.ru/482d3f51
64 KonTtponsHast padora o Teme "O0bEMBI 1 07.05 bubnuoreka [IOK
MHOTOIPaHHHMKOB" ' https://m.eds00.ru/28a6573c
65 [ToBTOpEeHUEe, 06001IeHNE CCTeMaTU3alus 3HAHUH. 1 14.05 bubnnoreka [JOK
IToctpoenue ceueHuit B MHOTOIpaHHUKE ' https://m.edso00.ru/098bedad
[ToBTOpEeHUE, 0000IIEHNE CHCTEMAaTU3AINS 3HAHUH.
66 Boruncnenue pacCTOSHUNA: MEXAY ABYMs TOUKaMH, OT 1 14.05 bubnnorexa [HOK
TOYKH JI0 NIPSIMOMU, OT TOUKHU 10 TIIIOCKOCTH, MEKY ' https://m.edsoo.ru/f7792ba9
CKPELIMBAIOIINMUCS TPSIMBbIMU
[ToBTOpeHue, 0600IIEHNE CUCTEMATU3AIIHS 3HAHUMN.
67 Brrunciienue yrioB: MeXay CKpEUIMBAOIIUMHUCS 1 21.05 bubnuoteka [JOK
IIPSAMBIMH, MEXKY IPSIMOU U IIJIOCKOCTBIO, JBYTPAHHBIX ' https://m.edso00.ru/b9146bc0
YIJIOB, YTJI0B MEXAY IIOCKOCTSIMHU
68 [ToBTopenue. [Lnomaan 60KOBOM MOBEPXHOCTH 1 21.05 bu6mmoreka [IOK
MHOTOTPaHHUKOB. OOBEMbI MHOTOTPAaHHUKOB ' https://m.eds00.ru/56765e8b
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KosmuecTBo yacos
Ne Hara
KoHTtpoJib- Koppexktu-  Jnexrponnnie uudposbie
n/n Tema YpoKka HpaKanec- H3yue-
Bcero HbIE poOBKa o0pa3oBaTe/bHbIE PeCypChl
KHe padoThl HHUA
padoTsI JAaThl
Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolue
1 WJIMHJIPUYECKON TOBEPXHOCTH, OCh 1 04.09 bubmorexa [JOK
H AP . P ’ ' https://m.eds00.ru/6054b8cl
HAJTUHAPUYECKON MOBEPXHOCTH
Hunuaap: ocHOBaHUS ¥ OOKOBasi IOBEPXHOCTD,
2 o0pa3yrolas u oCh; IUIOWAaas OOKOBOI U IIOJIHON 1 11.09 bubmiorexa IJOK
pesy ’ ' https://m.eds00.ru/188f6216
MOBEPXHOCTHU
M3obpaxenue muiMHApa Ha TUIOCKOCTH. Pa3BépTka
3 munHapa. CeueHus HUIMHAPA (TIOCKOCTHIO, 1 18.09 bubnuorexa [JOK
napajuieIbHON WIK NEePIEHANKYISIPHON OCH ' https://m.edsoo.ru/016e25eb
UIHH]IPA)
Konunueckas noBepxHoCTh, 00pa3yroiue
4 KOHUYECKOU HOBerHOCTI/I ocf 1/1}1;}: IIUHA 1 25.09 bubmorexa HOK
y P ’ P ' https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
5 Konyc: ocHOoBaHue U BepimnHa, 00pa3yrolast 1 OCh; 1 02.10 bubnnoreka [JOK
TJI01a]Th OOKOBOU M MOJTHON MOBEPXHOCTH ' https://m.edso0.ru/897dd3b2
6 Y ceu€HHBIN KOHYC: 00pa3yroline 1 BBICOTA, 1 09.10 bubnmnorexa [JOK
OCHOBaHHUS U GOKOBast IOBEPXHOCTh ' https://m.edso0.ru/1468bab3
N300pakenne KoHyca Ha MIOCKOCTU. Pa3BépTKa
7 KoHyca. CeueHHs KOHyca (IUIOCKOCTBIO, 1 16.10 bubnnoreka [JOK

NapauIeIbHOM OCHOBAHHUIO, U IUNIOCKOCTBIO,
IIPOXOJAIIEH YepEe3 BEPLINHY)

https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
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https://m.edsoo.ru/c94ba09b
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8 Cdepa u map: HeHTp, paanyc, TuamMeTp; TUIoNIa b 53.10 bubnmoreka [JOK
MOBEPXHOCTHU ChHephI ' https://m.edsoo.ru/0341bc2b
9 B3aumHoe pacnionoxenne chepsl U TUIOCKOCTH, 06.11 bubnnoreka [HOK
KacaTeJbHast IIOCKOCTh K cdepe; mIomanb chepsl ' https://m.edsoo.ru/bed12a43
10 Hzob6paxenue chepsl, mapa Ha miaockoctu. CeueHus 1311 bubmmoreka [JOK
mapa ' https://m.edsoo.ru/bc15f72
bubmuorexa [JOK
11 Kom6 20.11
OMOUMHAIMS TeJl BpallleHUs! 1 MHOTOI'PaHHUKOB httos://m.edsoo.ru/3cefL0e5
12 MHororpaHHHK, ONMCaHHBIN 0KoJI0 cheps; chepa, 711 bubnuorexa [JOK
BIMMCAHHAs B MHOTOTPAHHUK WU B TEJIO BPAILICHUS ' https://m.eds00.ru/0b136158
13 [Tonstre 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB 04.12 bubmuorexa [JOK
TE ' https://m.edso0.ru/26a03fb7
bubmuorexa [JOK
14 ¢ 11.12
OobEM LHHApa, KoHyca https://m.eds00.ru/5513d87b
bubmunorexa [JOK
15 O06Bé 18.12
BEM LIapa i IO, Chepu https://m.edso00.ru/d189bde2
[TonoOurbIe Tena B mpocTpancTBe. COOTHOIICHUS
16 MEXY TIJIOMIASIMUA TOBEPXHOCTEH, 00bEMaMu 25.12 bubmorexa [JOK
AV TUTOMAA P ’ ' https://m.edso0.ru/810cfleb
MOJOOHBIX TEN
17 KonTtponbHas pabora o Temam "Tena Bpamienus" u 1501 bubnuoreka [IOK
"O6bemsb! Ten" ' https://m.edsoo.ru/4a33a8ab
bu6mmoreka [JOK
18 B 22.01
€KTOp Ha TNIOCKOCTH U B IPOCTPAHCTBE htts://m.edsoo.ru/5caefclb
bubmuorexa [JOK
1 29.01
9 CrnosxeHue ¥ BEIMUTaHUE BEKTOPOB htts://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHUCIIO 05.02 bubmoreia HOK

https://m.edsoo.ru/dee379eb
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21 Paznosxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM 12.02 bubnmoreka [JOK
BekTOopaMm. [IpaBuiio napanienenumnena ' https://m.edsoo.ru/a28fd74e
99 Pemenue 3aga4, cBA3aHHBIX C IPUMEHEHUEM TPABUII 19.07 bubnnoreka [HOK
JICHCTBUIA C BEKTOpaMu ' https://m.edsoo.ru/5a827900
93 KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELLIEHUN 26.02 bubmmoreka [JOK
reOMETPUUYECKUX 3a]1a4 ) https://m.edsoo.ru/d3alfe30
[IpsimoyrosibHas cucreMa KOOpAUHAT B
24 npoctpadcTse. Koopauuate! Bektopa. [Ipocreiiime 05.03 Enbmiorexa IOK
POCIp ’ P pa- 11p ' https://m.edso0.ru/48db7058
3a/1a4yl B KOOpAUHATAX
o5 VYron mexay Bekropamu. CKaIpHOE IPOU3BEICHUE 12.03 bubnnoreka [JOK
BEKTOPOB ' https://m.edsoo.ru/725effc4
26 Brrunciienue yrios Mexay NpssMbIMU U 19.03 bubnuoreka [IOK
IUIOCKOCTSIMU ' https://m.edsoo.ru/8efbe78e
97 KonTponbnas padora no teme "Bekropsl 1 26.03 bubnnorexa [JOK
KOOPJMHATHI B MpOCTpaHcTBE" ' https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUs 3HAHH.
28 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 09.04 bubmorexa HOK
YPEL » TEOP P ' https://m.edso0.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH.
29 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca 16.04 bubmorexa HOK
YPEL > TEOP P ' https://m.eds00.ru/078cd184
TUTAHUMETPHH
30 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMs 3HAHUH. 23.04 bubnnorexka [JOK
3aa4uy JIaHUMETPUU U METO/IBI UX PEILIECHUS ' https://m.edsoo.ru/7491efe0
31 [ToBTOpeHuUe, 0000IIIEHNE U CUCTEMAaTH3AITUs 3HAHHH. 30.04 bu6mmorexa [IOK
3amaun IIaHUMETPUH U METOJIBI UX PEIICHUS ' https://m.edsoo.ru/4dffda97
[ToBTOopenue, 00600IIEHNE U CUCTEMATH3ALMS 3HAHUH.
bu6mmoreka [JOK
32 OcHoBHbI€ GUTYPBI, PaKThl, TEOPEMBI Kypca 07.05

CTEpeOMETPUH

https://m.edsoo.ru/74b2ad91
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https://m.edsoo.ru/4dffda97
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33 [ToBTOpEHME, 0000IIEHUE U CUCTEMATH3AIMs 3HAHUH

34 [ToBTOpEHME, 000OIIEHUE U CUCTEMATH3aIIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

1

1

34

14.05

21.05

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc2

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

e IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
HPOBEPTEMOTO NPOrpaMMbl CpeHero o01ero oopa3oBaHusA
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
. [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIICACTBUS U3 HUX NPU PELICHUH I€OMETPUYECKHUX
' 3aja4
7.3 OnepupoBaTh MOHATUSAMU: N1APAJUIETBHOCTD U MEPIEHIUKYIAPHOCTD IPSMBIX M IIOCKOCTEH
7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHNe NPSAMBIX U IUIOCKOCTEH B IPOCTPaHCTBE
-5 OnepupoBaTh NOHATHSIMU: IBYTPAaHHBIN YroJl, TPaHU IBYTPAHHOTO YIiia, pedpo ABYTPaHHOTO
' yTJIa, JIMHEVHBIA YOI IBYTPAHHOIO YIJIA, IpalyCHasl Mepa ABYIPAaHHOIO yIja
26 OnepupoBaTb MOHATUSMH: MHOTOTPAHHMK, BBITYKJIBIH M HEBBINYKIBIH MHOI'OIpDaHHUK,
' 3JIEMEHThl MHOTOI'PaHHUKA, IPABUIIbHBIA MHOTOTPaHHUK
- PacriozHaBaTh OCHOBHBIE BHABI MHOTOTPaHHMKOB (IHMpamujaa, MpU3Ma, NPSIMOYTOJbHBIM
' napansenenurnes, Kyo)
KnaccugunupoBars MHOrOrpaHHUKH, BBIOMpast OCHOBaHMS IS KilacCU(UKaLUu (BBITYKIIbIE
7.8 U HEBBINYKJIbIE MHOTOTPaHHHMKH, NPABWJIbHbIE MHOTOTPAHHUKH, NPSMbIE U HAKIOHHbBIE
HPU3MBI, TapajuIeIenune/bl)
7.9 OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB
7.10 OOBACHATH NPUHLUIIBI IOCTPOCHUS CEYCHUI MHOTOI'PAaHHUKOB, CIIOJIb3YSI METO/I CJIEI0B
11 Ctpouth ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE
' YepPTEkKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3a1aun Ha HaXOXKJIEHHE T€OMETPUYECKUX BEIMYUH 10 00pa3laM WM alropuTMam,
219 NPUMEHSISI  M3BECTHBIE  aHAJIUTHUYECKWE  METOJIbl TpU  PEHIeHHH  CTaHAAapTHBIX
' MaTEMaTUUYECKUX 3a/1a4 HAa BBIYHUCIIEHUE PACCTOSTHUN MEXAY ABYMs TOUKAaMHU, OT TOYKHU J10
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPIMBIMU
213 Pemarp 3aaun Ha HaAXOXKJIEHUE T€OMETPUUECKUX BEJTUYMH 10 00pasliaM WK aJrOpUTMaM,

IMPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKUC MCTOABI npu peICHUN CTaHAApTHBIX



MAaTEMAaTUYCCKUX 3ada4 Ha BBIYUCIICHHUE YIJIOB MCXKAY CKPCIIHMBAIOUMIUMUCA IIPSAMBIMU,

MCKOY HpHMOﬁ U IJIOCKOCTBIO, MCKY INIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

Boeruncnsate 00bEMBI M TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUPaMHJIA) C

7.14 IpUMEHEHHEM (OPMYJl, BBIYMCIATH COOTHOLIEHHS MEXIY IUIOIAASMU IHOBEPXHOCTEH,
00BbEMaMU TOOOHBIX MHOTOI'PAaHHUKOB
215 OnepupoBaTh MOHATUSMHU: CHMMETPUS B TPOCTPAHCTBE, LEHTP, OCh MU IUIOCKOCTb
' CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI
216 W3Bnekatb, MpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
' reoMeTpHUecKuX (purypax, nmpencTaBieHHYIO Ha YepTEeKax U PUCYHKAX
[IpumensTe reomerpuueckue (akThl IS PEIICHHS CTEPEOMETPUYECKHX — 3ajad,
7.17 HPENoiararoliuX HECKOJIbKO IaroB PeLIeHNs, €CIIU YCIOBHsI IPUMEHEHMSI 3a]JaHbl B IBHOM
dbopme
218 [TpuMeHsaTh mpocCTEHIINE HPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
' CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 33129
219 [IpuBoauTh mTpPUMEpPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TMPHPOJE U IKU3HH,
' pacrio3HaBaTh [IPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHATH MOJydyeHHbIE 3HAHMUSA Ha NPaAKTHKE: aHAJIM3UPOBATh peallbHble CUTyallud U
OPUMEHATh W3YYCHHBIE TIOHATUS B TIPOLECCE TIOMCKA pEIICHUS MaTeMaTHYeCKH
_— c(hOopMyIHPOBAHHON NMPOOJIEMBI, MOJICIMPOBATh PeabHbIE CUTYallUU HA A3bIKE [€OMETPUH,
' UCCIIEIOBATh IIOCTPOCHHBIC MOJICNN C UCIIOJIB30BAaHUEM F€OMETPHUECKUX TIOHSATHIA 1 TEOpEM,
anmapara ainreOpbl, pemarb MpPaKTHUYECKHe 3aJaud, CBA3aHHbIE C HaXOXJIECHUEM
Te€OMETPHUYECKUX BEITHYUH
11 KIIACC
Kon . .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe/bHOI
MPOBEPHEMOTO NMPOrpamMMBbI CpeHero o01mero oopa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh NOHATHAMU: IUIHMHIPUYECKast TOBEPXHOCTh, 00pa3yIoIINe HUIHHAPUIECKOM
6.1 MOBEPXHOCTH, I[MWJIMHAP, KOHHYECKas IMOBEPXHOCTb, OOpa3yloollne KOHUYECKOU
MOBEPXHOCTH, KOHYC, cpepruueckasi TOBEpXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUInHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS




6.4

KnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH

OHepI/IpOBaTI) IHHOHATUAMMN: mapOBoﬁ CETMCHT, OCHOBAHUC CEIMEHTA, BbICOTA CEI'MCHTA,

05 IAPOBOM CJIOM, OCHOBaHME APOBOT0 CJIOS, BBICOTA IIAPOBOI0O CIIOS, IIAPOBOM CEKTOP
6.6 Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUICCKUX TN C
' npuMeHeHueM hopMyi
6.7 OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHMK, BIUCAHHBIA B chepy M OMHCAHHBII OKOJIO
' cdepsl, cdepa, BMcaHHAass B MHOTOTPAHHHUK MJTH TEJIO BPAICHUS
6.8 BbIuuciaTe COOTHOIIEHUS MEXTy TIIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TEI
6.9 N3o0paxarh u3yyaemble (UTYpbl OT PYKHM M C HPUMEHEHHEM IIPOCTBHIX YEPTEKHBIX
' MHCTPYMEHTOB
&0 BbIMOnHATE (BBIHOCHBIE) IIIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 00BEMHBIX (DUTYP: BUJ
' CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUSI TeJl BPaI[CHH
6.11 W3Brekatb, UHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
' reoMeTprUYecKuX (purypax, npencTaBieHHYIO Ha YepTeKaxX U PUCYHKAX
[IpumensTe reoMmerpuueckue (akThl OIS PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
6.12 IIPEJII0JIaratoIuX HECKOJIBKO I11aroB PELIeHMs], €CIU YCIOBHS IPUMEHEHNUS 3a/1aHbl B IBHOU
dopme
6.13 OrepupoBaTh MOHITHEM: BEKTODP B IPOCTPAHCTBE
6.14 BbInonHATh AeCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
' Ha YHUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHHU 00J1a/1al0T
6.15 [IpumensTs npaBuio Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB
OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
6.16 BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEX]y BEKTOPAMHU, CKAIIIPHOE
IIPOU3BENICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI
6.17 HaxoauTs cyMMy BEKTOPOB U MPOU3BEJEHUE BEKTOPA HAa YKMCIIO, YTOJ MEKIY BEKTOPAaMU,
' CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKaPTOBOM CUCTEME KOOpAUHAT
6.19 Pemars nmpocreiiime reoMeTpuYeCKUe 3a1a4yl Ha IPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
' MeToa
Pemarp 3agaum Ha J0Ka3aTebCTBO MaTeMAaTHMYECKHUX OTHOIIEHWH U HaXOXACHHE
6.20 FeOMETPUUECKUX BEJIMYUH M0 00pa3liaM WM alropuTMaM, NPUMEHSS U3BECTHBIE METO/IbI
P PELIEHUU CTAaHJAPTHBIX MATEMATUYECKUX 3a]1a4
6.21 [IpuMeHsTh TpoCTeiline MPOorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE

CUCTCMEI IIPU PpCHICHUN CTCPCOMETPUUCCKHUX 3a1a4



6.22

IIpuBoguTe mHpuUMEpBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IMPUPOAEC M KHU3HH,

Pacrio3HaBaTh MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

6.23

[TpuMeHsTh TONyYyeHHbIE 3HAHHUS HA MPAKTUKE: aHAU3UPOBATh peajbHble CUTYallMH U
NPUMEHSATh HW3Y4YCHHBIE TMIOHATHUS B TIPOLIECCE TIOMCKA PELICHUS MaTEeMaTUYECKU
chopMyIMpPOBaHHON MPOOIEMBI, MOJEIUPOBATH PealIbHbIE CUTYAIIMH HA SI3bIKE TE€OMETPHH,
UCCJIEIOBATh TOCTPOCHHBIE MOJIEIN C HCIOJIb30BAHUEM TE€OMETPUUECKUX TMOHITHH U
TeopeM, amnmnapara anreOpsl, peniatb IpakTHUECKUEe 3a7auu, CBS3aHHbIE C HAXOXJICHUEM

TCOMETPHUICCKUX BCIIUINH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Koxa

7.1

IIpoBepsieMblii 31eMeHT COAepPKAHUSA
I'eomerpus
OcHOBHBIE TIOHATHS CTEPEOMETpHH. TodYka, MpsiMas, IUIOCKOCTh, MpocTpaHcTBo. Ilonstue 00

AKCHUOMAaTHYECKOM IMOCTPOCHUHN CTEPEOMETPUU: AKCHUOMBI CTEPCOMETPHUH U CIICACTBUA U3 HUX

7.2

7.3

7.4

7.5

B3aumHoe pacmosoxkeHue TpSIMBIX B IPOCTPAHCTBE: IepeceKaroluecs, mapaielbHble U
cKpemiuBamomuecs mnpsMble. [lapamiensHOCTh TOPSIMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
napaJijICJIbHBIC IIPAMBIC B IIPOCTPAHCTBC, NAPAJIJICITIbHOCTD TpéX MPAMBIX, MMAPATIICIIBHOCTD HpSIMOfI n
IUIOCKOCTH. YTIIBI C COHANpPaBIEHHBIMH CTOPOHAMH, YTOJ MEXAY MPSAMBIMH B IMPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: MapaljIeNbHbIE IUIOCKOCTH, CBOMCTBA MapajlICNIbHBIX IJIOCKOCTEH.
[Ipocreiiime mOpoCTpaHCTBEHHBIE (GUIYpPbl Ha IUIOCKOCTU: TETpaj’ap, KyO, Mapaiienenumne],

MOCTPOEHUE CEUYECHHI

[lepneHUKyYISAPHOCTD IPSIMON U IJIOCKOCTH: NIEPIEHIUKYIISIPHBIE IPSMBIE B IIPOCTPAHCTBE, IPSMbIE
IapajuleJibHble M NEPHEHAMKYJSAPHbIE K IUIOCKOCTH, IPU3HAK IEPHEHAUKYISIPHOCTH INPSMOM U
IIJIOCKOCTH, TEOpPEMaA O IPSAMOM MEPIIEHIUKYIIIPHOMN INIOCKOCTU. YTIIbI B IIPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOW U IJIOCKOCTBIO, IBYTPAHHBINM yroJl, JMHEHHBINA yron AByrpaHHoro yria. [lepnenaukymsap u
HAaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM A0 INIOCKOCTH, IPOEKIUS
¢burypsl Ha MIOCKOCTb. [lepneHuKyIAPHOCTh MIIOCKOCTEN: NMPU3HAK NEepHEHAUKYISIPHOCTH JABYX

mockocteil. Teopema o TpEX mepreHuKynspax

IlousTue MHOI'OrpaHHHUKa, OCHOBHBLIC JJICMCHTBI MHOI'OI'pAaHHHWKA, BBIITYKJIBIC W HECBBIITYKIIBIC
MHOT'OI'paHHUKH, pazBépTKa MHOTI'OrpaHHUKaA. HpI/I3MaI N-yrojpHas Nnpu3mMa, 'paHd U OCHOBAHHUSA
IIPHU3MBI, IpsAMas U HAKJIOHHAas IIPHU3MBbI, 0OOKOBas M ITOJTHAS IMOBEPXHOCTD IIPHU3MBI. Hapannenenlxmez[,
HpﬂMOYFOJ'IBHBIfI napajjiejicnmIiey 1 €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojipHas nvupamMuja, 'paHu H
OCHOBAHUC ITMPAMHIBI, OoKOBasg W ITOJHAS IMOBEPXHOCTh NHUPAMHUABI, MpaBUJIbHAsA WU yCG'—IéHHaSI
nupamMuaa. ONEeMEHTHI IMPU3MBbI U ITUPAMU/IBI. HpaBI/IHLHLIe MHOT'OT'paHHUKH: ITIOHATUC ITPABUIIBHOT'O
MHOTI'OrpaHHUKa, IIpaBUJIbHAA IpHU3Ma U IIpaBHUJIbHAA ITMpaMUuid, IIpaBrUJIbHAasA TPCYTroJbHaA MMpaMuia
u HpaBI/IHBHHﬁ TECTpas’ap, KY6 Hpe,[[CTaBJ'IeHI/Ie O IPpPaBUIIBHBIX MHOTOI'pAHHHKAX: OKTa’ap,

JoAeKadIp U ukocaxapyrue CedeHus Npu3Mbl U TUPAMHUIbI

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMECTPUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. DJIEMEHTHI

CUMMCTpPUH B ITUpaMUiaX, IapaJlJICJICHUIICAaX, IIPABUJIBHBIX MHOT'OT'PAHHHUKAX

7.6

Brrunciaenue 3J1€eMEHTOB MHOT'OT'PaHHUKOB: pe6pa, AuaroHajiivu, yrJibl. [Inomane OOKOBOM
MOBCPXHOCTU U MOJTHOM IMOBCPXHOCTU HpﬂMOﬁ NIPpU3MBI, IJIOIIaAb OCHOBaHI/Iﬁ, TeOpeMa O OOKOBOM

MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH W IMOBEPXHOCTU IMPaBUIbHOMN




MUPaMUIBI, TEOpEMa O TUIOMAAN yceu€HHOM mupaMuibl. [lorstue 06 06béme. OOBEM MUpaMu/IbI,

IIPU3MBI
-4 [TomoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXAY IUIOIIAASMU MOBEPXHOCTEH, 00bEMaMuU
MOIOOHBIX Te
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus
[lwinHapuyeckass  MOBEPXHOCTb,  OOpasyrolye  LWIMHAPUYECKOM  IMOBEpPXHOCTH,  OCh
6.1 [WIHHIPAYECKON mMoBepXHOCTH. [ [WumHp: ocHOBaHUS U OOKOBasi TOBEPXHOCTH, 00pa3yroIIas U 0Ch,
IUI0IaAb OOKOBOM U MOJIHOM MOBEPXHOCTU
Konnueckasi moBepXHOCTh, 00pa3yroie KOHMYECKOH MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOH
6.2 noBepxHocTu. KoHyc: ocHOBaHMe W BepluHa, 00pa3yolias U OCh, IUIOMIAAb OOKOBOM M MOJIHOMN
HOBEPXHOCTHU. Y ceUEHHBIN KOHYC: 00pa3ylolIye U BbICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: uentp, paauyc, 1uamMerTp, IIONMAAb HOBEpXHOCTH chepbl. BzanMHoe pacnonoxenue
cdepsl U IIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, MIouaas chepsl
6.4 N300pakeHue Tes BpalleHHus Ha MJI0CKOCTU. Pa3BEépTka muiimHApa U KOHyca
6.5 KomOuHamuu Ten BpalieHuss 1 MHOTOIpaHHUKOB. MHOTOrpaHHUK, ONMCAHHBINA OK0JI0 cepsl, chepa,
BIIMNCAHHAsl B MHOTOTPAHHHUK, WM TEJIO0 BpallleHUs
6.6 [Tonste 06 o0BbEMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOIHHOTO
napajuiesenunena u cieAcTsus u3 He€. O0bEM LuIMHApa, konyca. O0bEM 1apa U IiIomaas chepbl
6.7 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOUIAJIMU MOBEPXHOCTEH, 00BbEMaMuU
MOJOOHBIX TEN
6.8 Ceuenuss nwiIMHApa (MapajjiesibHO W MEPHEeHJIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajjiesibHOe
OCHOBAHUIO U POXOJSIIEe Yepe3 BEPIINHY), CEUSHUSI 11apa
BexTop Ha miockocTu U B pocTpaHcTBe. ClloKeHNE U BBIYMTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA
6.9 Ha yucio. Pa3noxxeHne BekTopa o TpéM HEKOMILIaHApHBIM BekTopaM. [IpaBuio napamienenunena.
Pemenue 3ana4, cBA3aHHBIX C IPUMEHEHUEM ITPABWII JEMCTBUM € BEKTOPAMHU
[IpssMoyrosbHas cucremMa KOOpAUHAT B pocTpaHcTBe. KoopanHatel Bektopa. IIpocrelimue 3anaun B
610  <OOpAMHATAX. VYron mexnay BekropaMu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB. BuruncineHue yrios

MCKAY NPSAMBIMHA U IIJIOCKOCTAMU. KOOp,Z[I/IHaTHO-BCKTOpHLII\/'I MCTO/I ITPpU PECIICHUU T'COMETPHUICCKUX

3aja4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

IIpoBepsiemblie TpeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM O0CBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 00pa3oBaHus

Brnagenne MeromamMu JOKa3aTENbCTB, aJlrOPUTMaMU PEIICHUS 3aJa4, YMEHHUE
bopMyIHpOBaTE W ONEPUPOBATH IOHATHAMHU: OIPEICIICHUE, aKCHOMa, TeopeMa,
CIICJICTBUE, CBOWCTBO, MPHU3HAK, JI0OKA3aTEIbCTBO, PABHOCHUIBHBIC (POPMYIUPOBKH;
MPUMEHSTh UX; yMEHHE (HOpMyITUpOBaTh OOpATHOE M MPOTUBOIIOJIOKHOE YTBEPKICHHUE,
NIPUBOJUTh IIPUMEPBI MW KOHTPIPUMEPHI, HCIIOIB30BATH METOJ MAaTEMAaTHYECKOU
WHIYKIUH; IPOBOJIUTH JIOKA3aTeIbHbIC PACCYXKJICHUS MPH PEIICHUH 33Ja4, OI[CHUBATh
JIOTUYECKYIO IPAaBWIBHOCTb PACCYKICHUW; YyMEHUE OIEPUPOBATH IOHATUAMM:
MHOYECTBO, IMOJMHOXECTBO, OINEPAallMd HaJ] MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh
TeOpeTI/IKO-MHO)KeCTBCHHblﬁ arrmapar ajd onmucCaHus pCaJIbHbIX IMTPOUCCCOB U SIBJIEHUN U
MIPU PEIICHUH 33/1a4, B TOM YHCIIE U3 IPYTUX YYCOHBIX IPEMETOB; YMEHUE ONIEPUPOBATH
MOHATHSIME: Tpad, CBSI3HBIN rpad, 1epeBo, MUK, rpad Ha MIIOCKOCTH; YMEHUE 331aBaTh
U ONMHCHIBATh Tpadbl Pa3IUYHBIMU CIIOCOOAMH; MCIOJB30BaTh Ipadbl MPU PELUICHUU

3aga4

YMeHune oneprupoBaTh MOHATUSMU: HATYpaJTbHOE YUCIIO, IEJI0€ YHCII0, CTETIEHB C IeJTbIM
nokasareseM, KOpeHb HaTypaJbHON CTENEeHU, CTENEHb C PallMOHAILHBIM IOKa3aTelleM,
CTCIICHD C HeﬁCTBHTGHLHBIM II0Ka3aTciieM, J'IOFapI/I(l)M qucia, CMHHYC, KOCUHYC U TaHI'CHC
MIPOU3BOJILHOTO YHUCIIA, OCTATOK MO MOJYJIIO, PalMOHAIbHOE YHMCIIO, UPPALlMOHAIBHOE
YHCJI0, MHOXCECTBA HATypaJIbHBIX, LCJbIX, PAallMOHAJBbHBIX, I[efICTBHTGHLHBIX YHUCECII,
YMEHHUE MCIIOJIb30BaTh NPU3HAKU JETMMOCTH, HAUMEHbUIMHA OOLIMHA JenuTens u
HauMeHblIee olIlee KpaTHOe, anropuT™M EBKinaa mpu peleHnu 3aaad; 3HAaKOMCTBO C
Pa3IMYHBIMU MTO3UITHUOHHBIMU CUCTEMAaMU CUHCIICHUA, YMCHUC BBINIOJIHATHL BHIYHUCIICHHUC
3HaYeHUH W T1peoOpa3oBaHUsA BBIPAKEHMH €O CTENEHSAMH U Jorapudmamu,
npeoOpa3oBaHus  JIPOOHO-pAIlMOHATIBHBIX  BBIPAKEHMI; YMEHHE  OIEepUpOBaTh
MOHATUSIMH: TIOCIIEOBATENILHOCTh, apU(pMeTHdecKas IpOorpeccus, reoMeTpruuecKas
nporpeccus, 0eCKOHEYHO yOBIBAIOIIAS T€OMETPUYECKasi MPOTPECCHs; YMEHHE 331aBaTh
MOCJIeIOBATENbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (OpMys; yMEHue
OIICpHUPOBATHE MOHATUAMU: KOMIIJICKCHOC YHCIIO, COprDKéHHBIe KOMIIJIEKCHBIE YHCJIa,

MOAYJb W aprymMCeHT KOMIUICKCHOI'0 4YHCIIA, (bopMa 3allMCl KOMIIJICKCHBIX YHCCII




(reomeTpuyeckasi, TPUTOHOMETpUYECKass W alreOpanyeckas); yMETh IPOU3BOJIUTH
apI/I(l)MeTI/I‘ICCKI/Ie ﬂeﬁCTBHﬂ C KOMIUICKCHBIMHU 4YHUCIIAaMH;, MPUBOAUTL HPUMCPLI
WCIIOJIb30BAaHUSI KOMILICKCHBIX YKCEN; ONEPUPOBATh MOHATHAMU: MaTpuia 2x2 u 3x3,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBath MOHATUSAMU: pallMOHAIbHbIE, HPPALMOHAIILHBIE, I0KA3aTEIbHBIE,
CTENeHHbIE, JorapuMuyecKkue, TPUrOHOMETPUUECKHE YpAaBHEHUS U HEPaBEHCTBA, UX
CUCTEMbI; YMEHHE  OIEpUpOBaTb  IMOHATHSMM:  TOXIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpPaBHEHM U HEPaBEHCTB,
PaBHOCUJIBHOCTh YPABHEHMM, HEPAaBEHCTB M CHUCTEM; YMEHHUE pElIaTh YpaBHEHUS,
HEPABEHCTBA U CHUCTEMbl C IOMOIIBIO PAa3JWYHBIX IMPUEMOB; pELIATh YpPaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IapaMETpOM; IMPUMEHSTb ypaBHEHUS, HEPABEHCTBA, MX
CUCTEMBI JJIs PellleHUs] MaTeMaTHUeCKUX 3aJ1a4 U 3a/1a4 U3 Pa3IMYHbIX 001acTell HayKu

U peaJbHOU JKU3HU

YMeHue onepupoBaTh MOHATUSAMH: (DYHKIHS, YETHOCTH (DYHKIMH, MEPHOIMYHOCTH
(GyHKLIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, S3KCTPEMYM (YHKIIUH,
HauOoIblllee W HaWMEHbIIEE 3HAueHHWs (YHKIMHM HAa TPOMEKYTKE, HENmpepbIBHAS
¢GyHKIMSA, acCUMITOTH rpaduka (yHKIMH, IepBas U BTOpas MpPOU3BOJAHAS (YHKLHUH,
TeOMETPHUECKUI U (PM3NIECKUN CMBICI TIPOU3BOTHON, IEPBOOOpA3Has, ONPeaeIEHHBIN
UHTErpaj; YMEHHME HaXOAWUTh ACUMITOTHI rpaduka (QyHKIMM; YMEHUE BBIYMCIATH
MIPOU3BOJIHBIC CYMMBI, IPOU3BENICHHSI, YACTHOTO M KOMIO3ULIWHU (PYHKIMHA, HAXOIUThH
ypaBHEHME KacaTelbHOM K Tpaduky O(QYHKIHMH; yMEHHE HaXOAWUTh MPOU3BOJIHBIE
AJIEMEHTapHbIX (QYHKIUI; yMEHHE MCIONb30BaTh NPOU3BOJIHYIO AJI MCCIEI0BaHUS
GyHKUIMH, HAXOAUTh HAWOOJBIIME W HAWMEHbIIWE 3HAUYEHUs (QYHKIUH; CTPOUTH
rpa@yUKd MHOTOWIEHOB C HCIIOJIb30BAHMEM ammapara MaTeMaTH4YecKOro aHaju3a;
MIPUMEHATH IIPOU3BOAHYIO Ul HAXOXKICHHS HAWIy4dlIEro PELICHUs B IPUKIAJAHBIX, B
TOM YHUCJIE COLIMAIbHO-3KOHOMMUYECKHUX M (PU3MUECKUX 3ajjauyax; HaXOJIUTh IUIOIAIN U
00bEMBI  (UTy C TOMOUIbIO HMHTErpana; MNPUBOAUTH IMPUMEPHl MaTeMaTHYECKOro

MOJIETUPOBAHUS C MOMOILBIO U depeHITNATbHBIX YpaBHEHUI

YMeHue onepupoBaTh NOHATHAMHU: rpaduk GyHKIMHU, oOpaTHast PyHKIHS, KOMIO3ULUS
GbyHKIMH, JTuHeNHHas (QYHKIUSA, KBagpaTuyHas (QYHKIMS, paluoHaibHas (QYyHKIUS,
cTeneHHast pyHKIUs, TPUTOHOMETPHUECKUE PYHKIUHU, 0OpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIMM, MOKa3aTenbHas U jorapudmuyeckas QyHKIUU; YMEHHE CTPOUTH rpaduxu
M3YYEHHBIX (PYHKIUH, BBIMOIHATE IpeoOpa3oBaHus rpaduKoB QyHKIUI, HCIOIB30BATh
rpaduKy 11 U3y4eHUs MPOLIECCOB U 3aBUCUMOCTEH, MPU pELIeHUH 3a7ad U3 JPYTrux
y4eOHBIX MPEMETOB U 3a/1a4 U3 PEaNbHOM KHU3HU; BEIpaKaTh (GOpMyJIaMU 3aBUCUMOCTH

MEXIYy BEITUYMHAMMU; HUCIOJIb30BaTh CBOWCTBA M Tpaduku (YHKIUN JUId pelieHus




YpaBHEHH, HEPABEHCTB M 3aJad C MapaMeTpamMH; H300pakaTh Ha KOOPIUHATHOW

IIJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/1a4M PA3HBIX TUIIOB (B TOM YHMCIIE HA MPOLEHTHI, JOJIU U
4acTH, Ha JIBI)KEHHUE, paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 3a/la4M U3 00JacTH
yIIpaBJICHUS JIUYHBIMHU ¥ CEMEHHBIMU (DHAHCAMU ); COCTABIISATH BEIPAKEHUS, yPABHECHUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHIO 3a1a41, UCCIEA0BATh MTOJIyYEHHOE PELICHUE U
OLIEHUBATh TPABAONOJOOHOCTh pE3YJIbTAaTOB; YMEHHE MOJCIMPOBATH peaIbHBIC
CUTYyallMU HA A3bIKE MATCMATUKH; COCTABIATh BBIPDAXKCHMS, YPABHEHUS, HEPABEHCTBA U
UX CHCTEMBl II0 YCIOBHMIO 3aJa4d, MCCIEAOBAaTh IOCTPOCHHBIC MOJCIU C

MCIOJIb30BaHUEM ammapara anreOpbl, THTEPIPETUPOBATD MOJIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeHee apudMeTHIecKoe, MeIuaHa, HanbobIIee U
HAWMEHBIIIEE 3HAYCHHMS, pa3Max, IUCIEPCHUS, CTAHIAPTHOE OTKJIOHEHUE YHCIOBOTO
Habopa; yMEHHE U3BIIEKaTh, MHTEPIPETUPOBATH HH(OPMAIINIO, MPEICTABICHHYIO B
Ta0JIMIaxX, Ha TUarpammax, rpadukax, OTpaXkarolyro CBOMCTBA pealbHBIX MPOIECCOB U
SIBJIIGHUH; TPEJCTABIATh HHGOPMAIIUIO C MIOMOIIBI0 TAOIUIl U JUarpamm; HCCIeI0BaTh
CTAaTHCTUYECCKUE JaHHBIC, B TOM YHCJIC C MPUMCHCHHEM TpapUUYeCKUX METOIOB M
ANEKTPOHHBIX CPEACTB; TpadUyecKd MCCIEAOBaTb COBMECTHbIE HAONIONCHUA C

IIOMOIIBIO JUarpaMM PacCEUBAHMS U JINHEUHON perpeccun

YMeHue omnepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT U Cily4ailHOoe coObITHE,
BEPOATHOCTh  CIY4alHOTO  COOBITHS; yMEHHE  BBIYHCIATH  BEPOSTHOCTH  C
UCIOJIb30BaHUEM TIpadUUecKUX METOJO0B; NPUMEHATh (DOPMYJIbl CIOXKEHUS U
YMHOXKEHUSI BEpOSTHOCTEH, (hopMyny MONHOM BepossTHOCTH, (Gopmyny bepnymim,
KOMOUHATOpHBIE (akThl U (OPMYJIBI, OIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHIA,
YMEHHE ONIEPUPOBATh IOHATUAMU: CIIydaliHasi BEIUYHNHA, PACIIPEACIEHUE BEPOATHOCTEH,
MaTeMaTHYeCcKoe OKUJaHWe, JAUCIEepPCHs M CTaHJApTHOE OTKJIOHEHHWE CIy4ailHOMN
BEJIMYMHBI, PYHKIIMU paclpeiesieHuss U IUIOTHOCTH PAaBHOMEPHOI0, OKA3aTENbHOIO U
HOPMaJbHOTO  pAaCHpElNelIeHU; yMEHHE HCIIOJIb30BaThb CBOMCTBA  M3YyYEHHBIX
pacnpeesieHui A penieH s 3a/1a4; 3HaKOMCTBO € TIOHATUSMU: 3aKOH OOJIBIINX YUCEIL,
METObI BEIOOPOUYHBIX UCCIIEIOBAaHUN; YMEHHE TPUBOAUTh IPUMEPHI IPOSIBICHUS 3aKOHA
0OJBIINX YHMCENT B NPUPOAHBIX M OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPHUpPOBATh
MOHATUSIMH: COYETAHUE, IEPECTAHOBKA, YMCIIO COUETAaHHUH, YHCIIO TEPECTaHOBOK; OMHOM
HeloToHa; yMeHHe MpUMEHSITh KOMOMHATOPHBIE (aKThl U PACCYKIACHUS AJIS pelieHus
3aJa4y; OIICHMBATh BEPOATHOCTH pPEAJIbHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO

MOJEJIb U HHTEPIIPETUPOBATH IMOJYYEHHBIN PE3yJIbTaT




YMeHnue onepupoBaTh NOHATUAMU: TOUKA, IPAMast, IIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Iyd4, BEIMYMHA YIJVIA, IUIOCKMM Yroj, JBYIPaHHBIA yroy, TPEXTPaHHBIM Yrod,
CKPEILMBAIOIINECS MpsMBIEC, NapaUIEIbHOCTh M IEPHEHIUKYIAPHOCTh IPSIMBIX U
IIJIOCKOCTEM, YIroJI MEXAY NMPSAMBIMH, YIOJI MEXKIY HMPSAMON U IUNIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMHU, PAcCTOSHUE OT TOYKU 0 IUIOCKOCTH, PAacCTOSHHE MEXIY IHPSIMBIMH,
paccTosiHue MeEXAy IUIOCKOCTSMM; YMEHHE HCIIOJIb30BaTh IIpU PEIICHUM 3a]1a4
u3yueHHble (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIOIEro MUpa; CTPOUTh MATEMATUUECKUE MOJENIH C IIOMOIIBIO N'€OMETPUUECKUX

MOHATUH U BCJIIMYMH, PEIIAaTh CBA3AHHBIC C HUMH IIPAKTHYCCKUEC 3aJa4u
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YMeHue oneprupoBaTh NOHATUAMU: IUIOMIAAL (PUTyphl, 00bEM GUTYPHI, MHOTOIPAHHUK,
NPaBUJIBHBII MHOTOTPAHHUK, CEUEHHE MHOTOTPAaHHUKA, KyO, apasuieenunes, Ipu3ma,
nupamua, purypa ¥ moBepXHOCTh BpallleHUs, IUIUHAP, KOHYC, 1ap, chepa, miIomaib
cdepsl, TUIOMAAb MOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCa, UINHIPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajljiesienuneaa, TUpaMuabl, TPU3Mbl, HUIMHAPA, KOHYcCa, 1Iapa,
pa3BEépTKa IMOBEPXHOCTH, CEUEHUS KOHyca W LMIUHApA, NapajUlelibHble OCH WIU
OCHOBaHUIO, CEYEHHE Iapa, IUIOCKOCTb, Kacawolascs chepsl, HUIMHIpA, KOHYCAa,
YMEHHE CTPOWTH CEYCHHWE MHOTOTpaHHHMKA, M300pakaTh MHOTOTPAaHHHUKH, (QHUTYpHl U
MMOBEPXHOCTHU BPALLEHUSA, UX CEYEHUS, B TOM YHUCIIE C HOMOULIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE  TPHUMEHSATh  CBOMCTBA  T€OMETPHYECKHX  (HUTYp,  CAMOCTOSTEIHHO
(bopMyInHupoBaTh ONpeeICHHs U3ydyaeMbIX (UTYD, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX U
MpU3HAKaX IEOMETPUUECKUX (QUryp, OOOCHOBBIBaTb WM ONPOBEPraTh HX; yYMEHHUE
MPOBOANTh Kiaccu(pUKalUi (QUTyp TO pa3IUYHbIM TMPU3HAKAM, BBITIOIHATH

HGO6XO)II/IMI>IC JAOMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue onepupoBath MOHATUSAMU: IBUKEHHE B IPOCTPAHCTBE, NapaUIeIbHbINA EPEHOC,
CUMMETpHUsl Ha IUIOCKOCTH M B NPOCTPAHCTBE, MOBOPOT, IpeolOpa3oBaHUE MM0j100us,
MoA00HbIE PUTYPHI; YMEHUE PACTIO3HABATH PaBHBIE U TTOI00HBIE (PUTYPHI, B TOM YHUCJIE B
IPUPOJIE, UCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh F€OMETPUUYECKHUE OTHOIIEHHS IpU
pelIeHnH 3a]a4; HaXOAUTh FEOMETPUUECKHUE BEIMUNHBI (AJIMHA, YTOJI, TUIOIIA (b, 00BEM)
IPU pelIeHUH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U U3 PEANbHOM JKU3HU; yMEHUE
BBIUUCIIATh T€OMETPUUECKHE BEIMYUHBI (JUIMHA, Yroj, IUIomaab, O00bEM, IMIIOIIAIb
MOBEPXHOCTHU), HCIIOJIB3YsI M3ydyeHHbIE (OPMYJIbl MU METO/AbI, B TOM 4YHCJE: IJIOIIAAb
MOBEPXHOCTH MHUPAMM/JIbI, MPU3MBI, KOHYCa, [UIUHAPA, IOWAab cdepbl; 00bEM Kyda,
NPSMOYTOJIBHOTO TapajieNienumnesa, MupaMuIbl, TpU3Mbl, HUIMHApA, KOHYyca, Ilapa;

YMEHHE HaXOJIUTh OTHOIIEHUE 00BEMOB OJOOHBIX (pUTYp

YMmenue ONCpUPOBATH TMOHATHUAMU. IMPAMOYIOJibHasA CHCTCMa KOOPAWHAT, BCKTOP,

KOOpAWHATBI TOYKH, KOOPJAWHATHI BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHHUEC BEKTOPA HA
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YHCIIO, pa3ioKEHHWE BEKTOpa IO 0a3ucy, CKaJsIpHOE TNPOHM3BEACHUE, BEKTOPHOE
MIPOM3BEICHNE, YrOoJI MEXKIy BEKTOpaMH, YyMEHHUE HCIOJIh30BaTh BEKTOPHBIA H
KOOPJMHATHBIN METOJ JUIsl PEIICHUS] TEOMETPUICCKUX 3a]a4d M 3ajad IPYTUX y4eOHBIX
MIPEeIMETOB

YMeHue BeIOUpaTh MOAXOASIIUN METO AJIsl PEIICHUs 3a/1a4H; TOHUMaHUE 3HAYMMOCTH
MaTeMaTHKU B U3yYEHHUH IIPUPOTHBIX M OOMIECTBEHHBIX MPOILIECCOB U SIBJICHUI; YMEHUE
pacrmo3HaBaTh NPOSBICHHE 3aKOHOB MATEeMATHKH B HMCKYCCTBE, YMEHHE MPUBOIUTH

MPUMEPHl MATEMATUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTeMaTUUYECKOW HAyKH




INEPEYEHD DJIEMEHTOB COIAEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

Koxn
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haku JenMMOoCTH HEIbIX YUCell
19 Parmonansueie yncna. OOBIKHOBEHHbBIE U JECATUYHBIE IPOOU, MPOLEHTH, OECKOHEYHBIE
' nepuosndeckue Apoou
13 Apudmernieckuil KOpeHb HATYpAIbHOM cTerneHu. JledcTBUs ¢ apupMeTUIECKIMU KOPHSIMHU
' HaTypaJbHOH CTENeHU
14 Crenenp c uenbiM nokaszareneM. CTelneHb ¢ palUOHalbHBIM IoKa3areneM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMEHTa. APKCHHYC, apKKOCHHYC, apKTaHTEHC
' YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JOrapru(MbI
JlelicTBUTenbHbIE 4Yncia. ApupMeTHUECKUE ONepaluu C JICHCTBUTENBHBIMU YHCIAMHU.
1.7 [TpubnmxEHHbIC BBIYUCICHHS, TpPaBWIa OKPYIJIEHUS, MPUKHUIKA M OLEHKA pe3yibTara
BBIYHCIICHUN
1.8 [IpeobOpaszoBanue BeIpaKeHUI
1.9 KowmrmnekcHeie yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble 1 1poOHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [Toka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TaApaMeTpaMu
2.11 Matpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUN. OnpeenuTenb MaTpUIIbl
3 OyHKIMH U TpaduKu




Oynkius, cnocoOsl 3aganus GyHkiuu. I'paduk pynkumun. BzaumHo oOpaTHble QyHKIUH.

3 Yéruble u HeuéTHbIe pyHKUMU. [lepuoanueckue GpyHKIMN
OO6nacte ompeseneHns U MHOXKeCTBO 3HaueHUi ¢ynkumu. Hymun dyaxmun. [IpomexyTku
3.2 3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHHMYMBI
¢byakuu. Hanbomnpiiee 1 HauMeHbIee 3HaYeHe (PYHKIIUU Ha MIPOMEKYTKE
33 CrenenHast QyHKIMS C HATypaJdbHBIM M IETBIM TOKa3aTesneM. E€ cBoiicTBa U rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA B rpaduKH
3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku pa3peiBa. AcuMnToThl rpadukoB GyHKud. CBOMCTBA (YHKIHMI, HEPEPHIBHBIX Ha
' OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUSI TOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
4 Havana marematuuyeckoro ananusa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIA
42 [IpumeneHne TPOU3BOJHON K UCCIIEOBAHUIO (DYHKIIMKA HA MOHOTOHHOCTh U SKCTPEMYMBI.
' Haxoxxnenne HanOobIIero ¥ HAMMEHBIIETO 3HAYeHUs (DYHKIIUY Ha OTPE3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoxecTBO, oniepaluu HaJl MHOKecTBaMu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIIOCKOCTH
7.2 [IpsiMbIe 1 TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




