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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOTO YPOBHS s
obywaromuxcs 10—11 kmaccoB paspaboraHa Ha ocHOBe DeaepalbHOTO
TOCYyapCTBEHHOTO 00Pa30BaTENILHOTO CTaHIApTa CPeIHEro olIiero oopa3oBaHUs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUU, MPEABSIBISIEMBIX K MAaTEMaTUIECKOMY
o0pa3oBaHWIO, U TPAAUIMN POCCHUICKOTO oOpa3oBaHus. Peanmszaius mporpammbl
o0OecreynBaeT OBJIAJICHUE KIIOYEBBIMH KOMIETCHIIMSMHU, COCTABIISIIOIIMMHU OCHOBY
JUIS CaMOPa3BHUTHS U HEMPEPHIBHOTO 00Opa3oBaHUs, IEIOCTHOCTh OOLIEKYIBTYPHOTO,
JUYHOCTHOTO ¥ TMIO3HABATEILHOTO Pa3BUTUS JTUYHOCTH OOYJArOIIHXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTs yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpeAHEro oOmiero
oOpa3oBaHusi O0OYCJIOBIIEHA TPAKTUYECKONW 3HAYMMOCTBIO METANpPEIMETHBIX U
OPEIMETHBIX pEe3yJbTaTOB OOyYE€HHS TIE€OMETPUU B HAINpPABICHUU JIMYHOCTHOIO
pa3BuTHs oOydaromuxcs, (OpMHPOBaHUS (PYHKIMOHAIBHON MaTEeMaTU4YECKOM
IPaMOTHOCTH, U3YyY€HHUs APYTUX Y4YEOHbIX AUCHMIUIMH. Pa3zButue y oOydarommxcs
NOPABWIbHBIX TPEJCTABICHUN O CYIIHOCTH U MPOUCXOXKJIEHUU TIE€OMETPUUYECKUX
abCTpaklMii, COOTHOIIEHHM PEAJIBHOIO W WJACAJBHOI0, XapakTepe OTPaKEeHUs
MaTeMaTH4YE€CKOW HAYKOMW ABJIEHUI U MPOLIECCOB PEaIbHOTO MHPA, MECTE TEOMETPUU B
CUCTEME HAyK U pOJIK MaTeMaTHUYE€CKOr0 MOJEIMPOBAHUS B HayYHOM MO3HAHUU U B
INPAaKTHUKE CIOCOOCTBYET (POPMUPOBAHUI0 HAYYHOTO MHUPOBO33PEHHUS YyYallUXCs, a
TaK)K€ Ka4yeCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aJaliTallii B COBPEMEHHOM OOIIECTBE.

['eomeTrpusi sBISIETCS OMHUM W3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHHMs, TaKk Kak oOOeCleyuBaeT BO3MOXKHOCTb M3YUYEHUS Kak
IMCLIUTUIHH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHHE, (opMuUpyeMoe NpU H3YYEHUH OOydaroIIMMHCS
MOHATUIHBIX OCHOB '€OMETPUU U MOCTPOCHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUM B
XOJIE PELICHHs] TEOMETPUUYECKUX 3aa4, YMEHUE BBIIBUTATh U OMPOBEPraTh rMIOTE3bI
HEIMOCPEICTBEHHO UCIOJb3YIOTCS IPU PEUICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO IIUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHHe OpUEHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTsiX JAeSITeNbHOCTH 4YesnoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHM U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE €0 COLUATBLHOTO ObITHS, (hOpPMA OTPAKEHUS
OKpPYXAIOLIEr0 MHUpPA, YCJIOBHUE YCICIIHOTO MO3HAHUS U aKTHUBHOTO MpeoOpa3oBaHUs
neictBuTenbHOCTU. OnepupoBaHUE MNPOCTPAHCTBEHHBIMU oOpa3zaMu OObeIUHSET
pasHble BHABI Y4eOHOW H TPYIOBOWM JESATEIBHOCTH, SBISECTCS OJAHUM U3



npodeccuoHanbHO BAXKHBIX KAa4eCTB, MOATOMY aKTyaldbHa 3ajada (OPMUPOBAHUS Y
0oOy4JaloImMXCcsi MPOCTPAHCTBEHHOTO MBIIIJIEHUSI KaK Pa3HOBUAHOCTH OOpa3HOTO
MBIIIJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K NPAKTUYECKOU
NEATEIIbHOCTU 110 MHOTHM HaIIPaBJICHUSIM.

Ilenp ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I['eomeTpus» Ha 0a30BOM YpPOBHE
oOydeHus: — o0meoOpa3oBaTeIbHOE M OOMIEKYJIBTYPHOE Pa3BUTHE OOYYaIOIIHXCS
yepe3  0oOecreYeHWe  BO3MOXKHOCTH ~ TPUOOPETEHHS M HCIIOJIb30BaHUS
CHUCTEMATHYECKHX T'€OMETPHUCCKHX 3HAHUU M JICHCTBHH, CIEIU(DUUHBIX T€OMETPHH,
BO3MOXXHOCTH YCICIIHOT'O IPOJOJDKEHUS OOpa30BaHMs [0 CIEIUAIbHOCTIM, HeE
CBSI3aHHBIM C TPHKJIaHBIM HUCIIOJIb30BAHHEM I'€OMETPHH.

[Iporpamma 1o reomeTpun Ha 0a30BOM YpOBHE TMpeAHA3HAYCHA IS
00y4aroImuXCcsl CPeIHEN IIKOJIbI, HE MCTIBITHIBABIINX 3HAUMUTEIBHBIX 3aTPyIHEHUN Ha
ypOBHE OCHOBHOTO 00Imero ooOpa3oBaHus. Takum o0pa3om, oOydaromuecss Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIHME MaTEMaTHYECKHUE YMEHUs, CBS3aHHBIE CO
cnenupuKod TeOMETPUH M HEOOXOIMMBIC IS JKM3HHM B COBPEMEHHOM OOIIECTBE.
Kpome »Toro, oHn MMEIOT BO3MOKHOCTh U3y4UTh TE€OMETPUIO OoJiee ri1y0oKo, eclu B
JabHEWIIEM BO3HUKHET HEOOXOJMMOCTh B TEOMETPUYECKHX 3HAHUAX B
npodeccCHoOHaTBHON e TEIHBHOCTH.

JlocTmkeHue 1enM OCBOEHHS MpOorpaMMmbl OOECHEUYMBAETCS  PEUICHHUEM
COOTBETCTBYIOLIMX 3a1a4. [I[puopureTHpiMu 3agauamMu ocBoeHus Kypea «I'eomerpumn»
Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIsSIOTCS:

dbopmMupoBaHUE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KyIbTYyphl H
OCO3HaHHE €€ B3aNMOCBSI3H C OKPYKAIOIIUM MUPOM;

dbopmMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHHKAX W TellaX BpaIlIEHHs Kak o
BOKHEUIINX MATEMaTHYECKUX MOJAEIISX, MO3BOJISIONINX ONMUCHIBATh U M3Yy4aTh Pa3HbIe
SBJICHUS OKPY>KAIOLIETO MHPA;

dbopmMupoBaHUEe yMEHHs pacloO3HaBaTh HA YEPTEkKaX, MOJENSIX M B PEalbHOM MHUpE
MHOTOTpaHHUKHU U TeJla BpalleHHS,

OBJIaJICHUE METOJaMU pEILIEHUs 3aJa4 Ha TOCTPOCHHS Ha U300pa)KeHUsX
MPOCTPAHCTBEHHBIX (UTYD;

(dbopMUpOBaHUE YMEHMs ONEPUPOBATH OCHOBHBIMU MOHATHUSIMU O MHOTOTPaHHUKAX U
TEJax BpallleHUs U UX OCHOBHBIMU CBOMCTBaMU;

OBJIaJICHUE AITOPUTMAMU PEIICHUS] OCHOBHBIX THUIIOB 33/1a4; (OpMUpPOBAHUE YMEHUs
MPOBOJUTH  HECJIOXHBIE  JIOKAa3aTeJIbHbIE pAcCyKJIEHUS B  XOJE€  pEILICHUs
CTEePEOMETPUUECKUX 3a/1a4 U 3aa4 ¢ IPAKTUUECKUM COJIepKaHUEM;

pa3BUTHE HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEM  oOywarommxcs,
MO3HABATEJIbHOM  AKTUBHOCTH,  MCCIEJOBATEIbCKUX  YMEHHWH,  KPUTUYHOCTU
MBIILIJICHUS;

(dbopMupoBaHue (PYHKIIMOHAIBLHON IPAMOTHOCTH, PEJIEBAHTHON I'€OMETpPUHU: YMEHHE
pacno3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEM
B pEaJbHBIX JKMU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHUU JPYTUX YU4E€OHBIX MPEIMETOB,
MPOSBIICHUS 3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, (OpMYyIMpOBaTh UX Ha S3bIKE
reOMETPUU M  CO3/laBaTh T'€OMETPUYECKHE MOJEIH, TMPUMEHATh OCBOCHHBIM



FEOMETPUUYECKAN  ammapar Uil pelIeHUus NPAKTUKO-OPMEHTUPOBAHHBIX 3ajad,
VHTEPNPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnuunTenbHOM OCOOCHHOCTBIO MPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYypC
CTEPEOMETPHUH B HayaJle €ro M3y4eHUs 3a7ad, pellaeMblX Ha YPOBHE MHTYUTHBHOTO
MO3HAHUS, W OMNpeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJA HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTHYECKOTO W MPOCTPAHCTBEHHOTO  MBIIIUICHUS,
CTUMYJIMPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K AalbHEHIIEMY
M3YUYEHUIO TIpEeAMETA.

[Ipenmnourenne oTmaércs HArISTHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO
€CTh TEOPETUYECKUE 3HAHHUS MMEIOT B CBOEHM OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JEATEIIbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUYalllUXCsA B Kypce CTEPEOMETPUM MPOBOIUTCA 3a CYET PELICHMS 3a/1a4 Ha CO3/IAHUE
MPOCTPAHCTBEHHBIX O00pa30B MW 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozianue o0pasa MPOBOAUTCA C OMOPON Ha HATJISIIHOCTD, & OTIEPUPOBAHHE
00pa3oM — B yCIIOBUSAX OTBJICYCHHUS OT HATJSIIHOCTH, MBICICHHOTO M3MEHEHHUS €ro
UCXOJIHOTO COJEPKaHUS.

OcHoBHbIE cojepxarenbHble JUHUU Kypca «l'eomerpum» B 10—11 knaccax:
«MHuororpanaukmn», «IIpsMble W TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHUs»,
«BekTopbl U KOOpAMHATHI B MPOCTpPaHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHHI
pacrpeiesisieTcsl He TOJbKO MO COJAEPKATEIbHBIM JIMHUAM, HO U IO TojlaM 00y4YeHus
Ha YPOBHE CpeJIHEro 00iero 0opa3oBaHus.

Copepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pE3yJbTaTaMm
OCBOEHHsA paboyeil mporpaMMmbl, pacHpeAeia€éHHbIM IO TrojaM oOydyeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI OBJIAJCHUE F€OMETPUUECKUMH MOHATUIMU
Y HaBBIKAMHU OCYILIECTBISJIOCH MOCIEA0BATEIBLHO U MOCTYHATENbHO, C COOII0IEHUEM
NPUHLINIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHMSI BKJIIOYAIHNCHh B OOIIYIO CUCTEMY
r€OMETPUYECKUX NMPEACTABICHUM 00y4aromUXCsl, paclupsist U yriryounss e€, oopasys
IPOYHbIE MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJTAHE

Ha u3ydenue reometpun orBoauTcs 2 yaca B Henento B 10 kmacce u 1 vac B
Hezento B 11 kiacce, Bcero 3a ABa roga o0yuyenus - 102 y4eOHbIX yaca.
COJEPXKAHUE YYEBHOI'O KYPCA

10 KJIACC



HpHMbIe H IVIOCKOCTH B IMIPOCTPAHCTBE

OCHOBHBIE TIOHATHA CTEPEOMETpUU. TOUKa, MpsMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHE 00 aKCHOMAaTUYECKOM TMOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH
U CJEACTBUA U3 HUX.

B3anMmHOe pacronokeHne MnpsAMbIX B MNPOCTPAHCTBE: IEpeceKaroluecs,
napajiejibHble M CKpelmuBarouecs npsMele. [lapannenbHOCT, MHPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: TNapajUielibHble MpsIMbIE B IPOCTPAHCTBE;
MapauieIbHOCTh TPEX MPAMBIX; MApPAUICIbHOCTh MPAMOW U IJIOCKOCTH. YTIBI C
COHANpPaBJICHHBIMU CTOPOHAMH; yroJl MEXIy TMpsIMbIMA B  MPOCTPAHCTBE.
[TapamienbHOCTh MIOCKOCTEH: MapajuiesibHble TUIOCKOCTH; CBOMCTBA MapajuiesIbHbIX
mwiockoctel. [IpocTeiime mpocTpaHcTBEeHHBIC (DUTYPHI HA TIIOCKOCTH: TETpadap, KyoO,
napajuiesieluIe 1; MOCTPOECHUE CEYEHU .

[lepneHAUKYIAPHOCTh TPSIMONW M TUIOCKOCTH: MEPHEHAMKYISAPHBIC TPSIMbBIC B
IPOCTPAHCTBE, MPSAMBIC MapaJlJIeIbHbIC U TIEPICHIUKYIISIPHBIC K TIIOCKOCTH, IPU3HAK
NEPICHINKYISIPHOCTH TPSIMOM U TIOCKOCTH, TeOpeMa O MPSMOM MEePIeHIUKYIIPHON
TUTIOCKOCTH. YTJIBI B TPOCTPAHCTBE: YTOJI MEXKIY MPSIMOM M TUIOCKOCTBIO; IBYTPAHHBIN
yrojl, JWHEWHBIA yros JByrpaHHOro yria. llepneHauKkynsp W HaKJIOHHBIC:
paccTOSsHME OT TOYKH JO IUTIOCKOCTH, PAcCTOSHHE OT TPSIMOM /IO TUIOCKOCTH,
OpoeKluMss (QUrypbl Ha IJIOCKOCTb. lleprneHIuKyIsIpHOCTh IJIOCKOCTEW: INpU3HAK
NEPIEHIUKYIISIPHOCTHU ABYX IUI0CKOCTEN. TeopeMa o TpéX nepneH uKyspax.

MHOrorpaHHMKH

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosnbHas
npu3Ma; TpaHd U OCHOBAHMS MPHU3MBI; IpsiMas M HAKJIOHHas MPU3Mbl; OOKOBasl U
IIOJIHAsI TIOBEPXHOCTh NMpu3Mbl. [lapamienenunesn, mpsAMOYTOIbHBINA NapaylIeIeIUuIe]
u ero csoicTea. [Iupamuaa: N-yroyibHas NUpaMuaa, TPaHd U OCHOBAHUE NUPAMUJIBI;
OOKOBasi M MOJIHAA MOBEPXHOCTh MUPAMUJIbI; MPABUIbHAS U YCEUEHHAs MUPAMMJA.
OneMeHTbl TMpu3Mbl W nupamuipl. lIpaBuiabHBIE MHOTOTPAaHHUKHU: IIOHATHE
MPAaBUJIBHOIO MHOTOIPAHHUKA; NpaBWJbHAsE NpPU3Ma W NpaBWIbHAsg NUPAMUIA;
MpaBWIbHAS TPEYTroibHAas MUPaMKAA U PAaBUIIbHBIN TeTpasap; KyO. [lpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3IP, JOACKa’ap U uKocadap. CeyeHust Npu3Msl U
MAPaAMUIBI.

CummeTpusi B INPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTH. DJIEMEHTBl CUMMETPUU B NUPaMUJAX, MapajlIeIenuIeax, MpaBUIbHbIX
MHOI'OTpaHHUKaX.

Brlunciienne 3eMeHTOB MHOTOTpaHHUKOB: péOpa, nuaroHanu, yrisl. [Tnomanpb
OOKOBOM TMOBEPXHOCTH U TIOJIHOM MOBEPXHOCTH MPSAMOM MNPHU3MBI, IUIOMIA/Ib
OCHOBaHHUM, TeopemMa 0 OOKOBOHM MOBEPXHOCTH MpsiMoil mpu3Mel. [lnomaas 60koBoM
IIOBEPXHOCTM M TIOBEPXHOCTH MNPABWIBHOM IHUPAMHUIBI, Teopema O IUIOLIAAU
yceu€HHoi nupamuibl. [lonarue 06 o6bpéme. O0BEM MUPaMUIbI, TPU3MBI.



[TonoOHble Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXAY  ILIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TE.

11 KJIACC

Tesia BpaimeHnus

[Hunmuaapudeckas MOBEPXHOCTh, 00pa3yoIre MIIMHAPUIECKON MOBEPXHOCTH,
OCh IUJIUHIAPHYCCKON MOBEpXHOCTH. [{unuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTD,
oOpa3yrormias ¥ 0Ch; IJIOMIA s OOKOBOW U MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 0O0pa3ylollue KOHMYECKON MOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON nmoBepxHocTU. KoHyc: ocHOBaHME M BepllMHA, 0Opa3yromas u
0Cb; IUIOIIA/ (b OOKOBOW M IOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoliue u
BBICOTA; OCHOBaHUs U OOKOBasi IOBEPXHOCTb.

Cdhepa w map: mHeHTp, paamyc, OUaMeTp; IUIOIIAJb IOBEPXHOCTU COEPBHI.
B3anmHoe pacnonoxkenue cdepbl U IJIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
oA s chepsl.

N300pakeHune Ten BpalleHus Ha INIOCKOCTU. Pa3BépTka LUIMHpaA U KOHYcA.

KOM6I/IHaI_[I/II/I TCJI BpallCHUA WU MHOT'OTPAaHHHUKOB. MHOI‘OFpaHHI/IK, OIMMCAHHBIN
OKOJIO C(l)epBI; C(I)epa, BIIMCaHHAA B MHOT'OI'PAHHUK, UJIN TCJIO BpallICHU.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME
MPsIMOYTOJILHOTO MapajuieNienumnena u caeacTBus u3 He€. O0bEéM LUIMHApPA, KOHYCA.
O0béM mapa u miaomaas chepsl.

[lono6uble Tena B mpoctpaHcTBe. (COOTHOMIEHHS MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus uunuHapa (mapauiebHO U NEPIEHAUKYISIPHO OCH), CEUEHUsI KOHYca
(mapasienbHOE OCHOBAHUIO U MIPOXOJIAILEe YePe3 BEPIINHY), CEUSHUS 111apa.

BekTopbl U KOOPpAUHATHI B NIPOCTPAHCTBE

Bekrop Ha minockoctd U B mpocTpaHcTBe. Cl0)KEHUE M BBIYUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpa Ha 4Mcio. PasnokeHune BEKTOpa IO TPEM HEKOMIUJIAHAPHBIM
BekTopaM. [IpaBuno napamienenunena. Pemenue 3amad, CBI3aHHBIX C IPUMEHEHUEM
MpaBWJI  JIEUCTBUM C Bekropamu. [IpamMoyronpHas cuctemMa KOOpAHMHAT B
npoctpancTBe. KoopanHatel BekTopa. IIpocreiimme 3amauum B KOOpAHMHATaX. YTOJ



Mexay BekTopaMu. CKalsipHOE MPOU3BEACHUE BEKTOPOB. BhIUuncieHNEe yIiIOB MEXIy
NpSAMBIMH M TUIOCKOCTAMHU. KOOpPAMHATHO-BEKTOPHBIM METOJ MNPU PEIICHUU
r€OMETPUUYECKUX 3a4ad.

INIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE  pPE3yNbTaThl OCBOCHUS IMPOTpaMMbl  ydeOHOTO TIpeaMeTa
«MareMaTuka» XapakTepHu3yrTCs:

Fpa)w:[ancmoe BOCIIMTAHHC:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUN 00YJArOIIETOCs KaK aKTHBHOTO M
OTBETCTBEHHOT'O YJI€HA POCCUHUCKOr0 OOIIECTBA, MPEACTABICHUEM O MATEMATHUYECKUX
OCHOBax  (YHKIIMOHUPOBAHMUS  PA3IUYHBIX  CTPYKTYp, SBJICHUN, MPOLEIYp
IpaKJIaHCKOro 001IecTBa (BBIOOPHI, OMPOCHl U Mp.), YMEHUEM B3aUMOJCHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX QYHKUUSMU U HA3HAUCHUEM.

HanI/IOTI/I‘IeCKOC BOCIIUTAHHUC:

c(OpPMUPOBAHHOCTHIO POCCUICKON TPa)TaHCKOM HJEHTUYHOCTH, YBAKEHHUSA K
OPOLUIOMY M HACTOAILIEMY POCCUMCKON MaTeMaTHKH, IEHHOCTHBIM OTHOILEHHUEM K
JOCTUKEHUSIM POCCUMCKUX MATEMAaTHUKOB U POCCUKMCKONW MAaTeMaTUUYECKOM IIKOJIBI, K
UCIOJIb30BAHUIO A3TUX JOCTHKEHUM B JPYrux HayKax, TEXHOJOrusx, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHMEM JTYyXOBHBIX LEHHOCTEM POCCUICKOTO HapoAa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHHUSA, 3TUYECKOTO MOBEJCHUS, CBA3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKU U JIeATEIbHOCTbIO YYEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJ]a B IOCTPOEHHUE YCTOMUMUBOIO OyayIIEro.

JcTeTHYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOILIEHUEM K MHUpPY, BKIIOYAasA 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PEIICHUM, pacCyKI€HUI; BOCTIPUUMYUBOCTHIO K
MaTeMaTU4YECKUM acCIIEKTaM Pa3JIUYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCNUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHSI IPUMCHSATh MaTeMaTHYCCKIE 3HAHUS B HHTEpEcax
3I0POBOTO M 0€30macHOro 0o0pas3a KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY



3I0POBBIO (3IOPOBOE THTAaHHWE, COATAHCUPOBAHHBIA PEKHM 3aHATHH M OTIbIXA,
perynspHas ¢u3nYecKas aKTHBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, IIPHU
3aHATUAX CIOPTUBHO-03J0POBUTEIBHOUN AEATEIBHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUs;, WHTEPECOM K
paznuuHbM cepaM npodecCHOHAIBHON NEeATeIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOU
1 e€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaytieit mpodeccun
Y PealIn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTEeMaTHYECKOMY OOpa30BaHHMIO M CAaMOOOPA30BAHUIO HAa MPOTSHKEHUU BCEH KU3HH,
FOTOBHOCTbIO K AaKTMBHOMY Y4YaCTUI0 B PEHICHUM MPAKTUYECKUX  3aJay
MaTeMaTH4eCKON HaNpaBJIE€HHOCTH.

JDKOJOrHYeCcKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO  JKOJOTHYECKON KYJNbTYphl, TOHUMAHUEM BIUSHHUSI
COIMAITLHO-YKOHOMUYECKUX TPOIIECCOB HA COCTOSHUE TPUPOJHON M COIHMATBHOU
Cpelbl, OCO3HAHHEM TJI00aTFHOTO XapaKTepa dKOJOTHUECKUX MPoOsieM; OpHeHTaIe
Ha TPUMEHEHHWE MAaTeMaTUYeCKUX 3HAHWUW I pelieHHWs 3aJad B 00JacTH
OKpYXalolel cpenpl, TUIAHUPOBAHUS TIIOCTYNIKOB W OICHKA HX BO3MOXHBIX
HOCIEACTBUH AJIsl OKPYXKAIOLIEH Cpeibl.

HCHHOCTI/I HAY4YHOI'0 MO3HAHHA:

C(bOpMI/IpOBaHHOCTI)IO MHPOBO33pCHHUA, COOTBCTCTBYIOLICIO COBPCMCHHOMY
YPOBHIO pa3BUTUA HAYKH U 06H160TB€HHOI>1 IMPpaKTUKHW, IOHNMaHUCM MaTeMaTHYEeCKOU
HAayYKH KaK C(I)epBI YeJIOBEUECKOM JCATCIBbHOCTHU, 3TAIIOB e€ Pa3sBUTHA U 3HAYUMOCTH
AT PAa3BUTUA LMUBUIINM3AallUU, OBJIIAACHUCM S3BIKOM MATCMAaTHUKU U MaTeMaTHYECKOM
KYHBTypOﬁ KaK CPCACTBOM IIO3HAHUA MHPA, TOTOBHOCTBIO OCYHICCTBIIATH ITPOCKTHYIO
" UCCIICAOBATCIILCKYIO ACATCIIBHOCTD MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yibTaTbl OCBOCHHS MPOrpaMMbl yueOHOro MpeaMmeTa
«MaremaTuka» XapaKTEepU3yIOTCS OBJIAJICHUEM
YHUBEPCAIbHBIMU HO3HAGAM ESIbHBIMU OeliCMBUAMU, VHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCtiCMBUAMU, YHUBEPCATIbHBIMU Pe2YIAMUSHLIMU OeUCMBUSMU.

1) Vnusepcanvnvie nosnasamenvhole oeticmeusl, obecneuugaom
Gopmuposarue 6a308b1X KOCHUMUBHBIX NPOYECCO8 0OVUAIOUWUXCSL (0CBOEHUE MEMOO08



NO3HAHUSL OKpYJHCaAlowe20 Mupa, HNpUMeHeHue JN0SUYECKUX, UCCLe008ameNbCKUX
onepayuti, ymeHuil pabomams ¢ uHpopmayueii).

Ba3oBble Jjoruueckue aeiicTBUA:

BBISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEeMAaTHUYECKHX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXAY MOHATHAMH; (HOPMYITHPOBATH OMPECICHUS TOHSATUN;
yCTaHABIMBATh CYIIECTBEHHBI TMpU3HAK  KIacCU(UKAIMU, OCHOBAaHUS IS
0000111eHUsI U CpaBHEHUS, KPUTEPUHU TTPOBOUMOTO aHAIIN3A,

BOCIIPMHHUMATH, (POPMYIUPOBATH U TIPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENIbHBIC, IMHUYHBIC, YACTHBIC U 00IIME; YCIOBHBIC,

BBISBJISITh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTUBOPEYUS B
(dakTax, NaHHBIX, HAOMIONEHUSX W YTBEPXKICHUSAX; TMpeJiaraTh KPUTCPUU IS
BBISIBJIEHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHI;

JIeNIaTh BBIBOJBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHIYyKTHUBHBIX
YMO3aKIIOUEHHH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

IMPOBOJHUTH  CaAMOCTOATCIBHO  JOKa3aTCJIbCTBA  MATCMATHUYCCKUX y'TBep)KJICHI/Iﬁ
(HpHMLIC n oT HpOTI/IBHOFO), BBICTPAUBATL APTYMCHTAIIUIO, IMPUBOAUTH NPUMCPLI U
KOHTPIPUMCPBHI, 000CHOBBIBAaTbH COOCTBEHHBIE CYXKIACHUS U BBIBOIBI,

BBIOMpATh CIOCOO perieHus y4eOHOH 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BBIOUpaTh Hanbojee MOaXOAAIIUN ¢ YUETOM CaMOCTOSITEIbHO BBIIEJICHHBIX
KpUTEPHUEB).

BazoBble ucciiegoBarejLCKue e CTBUA:

UCTOJNb30BaTh  BOMPOCHl  KaK  HMCCIEJOBATENbCKUM  HMHCTPYMEHT  MO3HAHMS,
bopMynupOBaTH BOMPOCHI, GUKCUPYIOIIUE MPOTUBOPEUne, MpobdiaemMy, yCcTaHaBIUBATh
HUCKOMOE M JaHHOe, (OPMHUPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO IO3UIIHIO,
MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBaHUE II0
YCTQHOBIIEHUIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SIBICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBICHUSIMH, IPOIIECCaMU;
CaMOCTOSITEIbHO ~ (pOpMyJIHpOBaTh O00OOIIEHMST W BBIBOABI IO  pe3yjbTaTaMm
MPOBEIEHHOTO HAOIIOICHUS, UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTDh MOJTYyUYEHHBIX
PE3yJIbTATOB, BEIBOJAOB U 0000IIECHMI;

MIPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Ipolecca, a TaKkKe  BbIJABUIaTh
MIPEATNOJIOKEHUS O €0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c undopmanmeii:

BBISIBJIATH 1e(UIMTHI MHPOPMAIMH, TaHHBIX, HEOOXOIMMBIX U1 OTBETa Ha BOMPOC U
JUIS pEILICHUS 3a1a4H;

BbIOMpaTh HH(OpPMAIMI0O M3 HUCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIU3UPOBATD,
CUCTEeMAaTH3UPOBATh U MHTEPIPETUPOBATH MH(OOPMALIMIO PAa3IMYHBIX BUIOB U (POpM
MIPEICTABICHNUS;



CTPYKTypUpOBaTh HMH(OpMAIMIO, TPEACTaBIATH €€ B  pasIuyHbIXx (popmax,
WJUTIOCTPUPOBATH TPaUIECKH;

OLICHMBATh HAAEKHOCTh HWH(GOPMAIMH TIO0 CAMOCTOSTENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

2) VHusepcanvivie KOMMYyHUKamueHbvle Oelicmeuis, obecneuusaiom
CPOPMUPOBAHHOCTIL COYUATILHBIX HABLIKOB 00VUAIOUUXC.

Oo1enue:

BOCTIPUHUMATH U (POPMYITHPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHUSIMHU U LIETSIMU
OOIIeHMS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHS B YCTHBIX U
MUCbMEHHBIX  TEKCTaX, JaBaTh IMOSICHEHHMs 1O XOJYy pEIIeHUs  3aJauyu,
KOMMEHTUPOBATh MOJIYYEHHBIN pe3yibTarT;
B XoJe OOCYXJeHHs 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOil TeMbl,
poOJIeMBl, perraeMoi 3a/1aui, BRICKAa3bIBaTh MJICH, HAIICJIICHHBIC HA TIOUCK PEIICHUS;
COMOCTABJISITh CBOM CYXIEHUA C CYXICHUSIMHU JIPYTHMX YYaCTHUKOB JHaliora,
OoOHapy»XKMBaTh pa3IHMuMe€ W CXOJACTBO TO3WIMK; B KOPPEKTHOH ¢opme
(bopMyIupOBaTH Pa3HOIIACHS, CBOU BO3PAKEHUS;
IPEACTABIATh PE3YyJAbTAThl PEIICHUS 3a]]a4M, SIKCIIEPUMEHTA, UCCIEOBaHus, POEKTA;
CaMOCTOSITEILHO BbIOMpPATh (hOpMaT BBICTYIUICHUS C YYETOM 3a/au MPE3EHTAlUUu U
0COOEHHOCTEN ayTUTOPUH.

CorpyaHu4ectBo:

NOHMMATh U UCIOJIb30BATh MPEUMYIECTBA KOMAaHIHOW M MHAMBUAYAIbHOU PabOThI
OpU peuleHUM Yy4yeOHBbIX 3a/ay; NPUHMMAaTh LEJlIb COBMECTHOW JI€ATEIbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboThl, pacmpeaensiTh BHUAbI padoT,
JOrOBapuBaThCs, OOCYXAATh MpOLECC U pe3ynbTaT padoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TpynmoBbeIX ¢opmax padoTel (0OCyXIeHus, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» U MHBIE); BBIIOJHITH CBOK YacTh pabOThl U KOOPAUHUPOBATH
CBOM JCMCTBUS C APYTMMHU YJIEHAMU KOMAaH/bl; OLIEHUBATh KaY€CTBO CBOETO BKJIAJA B
o0t  OpOAYKT  TO  KpUTEepuUsaM,  cHOpPMYyJIHPOBaHHBIM  Y4YaCTHUKAMU
B3aMMOJICUCTBHS.

3) Vuueepcanvhoie pecynamuensle oeticmausi, 06ecneuusarom Gopmuposanue CmvlC08bIx
YCMAHOBOK U HCUSHEHHBIX HAGLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBJIATH IUIAH, AITOPUTM PELICHUS 3aJ]aui, BBIOUPATh CIOCO0 pelIeHus ¢ yueéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh
BapHMaHTHI PELIeHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU [IO3HABATEIBHON pPEQIEKCUU KaK OCO3HAHHS COBEPIIAEMBIX
JICUCTBUI W MBICIUTEIBHBIX IMPOILIECCOB, HMX pE3ylbTaTOB; BIAJAETh CIOCOOAMHU



CaMONIPOBEPKH, CAMOKOHTPOJIA MpoIecca M pe3yJbTaTra PelIeHUs MaTeMaTH4eCKOM
3a/1a4u;

MpEABUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUH 33Ja4l, BHOCUTh
KOPPEKTHUBHI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa IEIU M YCIOBUAM, OOBSICHATH NPUUMHBI
JOCTHKEHUSI WM HEIOCTIKCHHS PE3yIbTaTOB ACSITEIbHOCTH, HAXOJIUTh OILIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

10 KJIACC

OHepI/IpOBaTI) IMOHATHAMMU: TOUKA, IIPsAMaAs], IIJTIOCKOCTD.

HpI/IMCHHTI) AKCHUOMBI CTCPCOMCTPpUMU U CJICACTBUA U3 HHUX IIPHU PCIICHUHU
IrCOMCTPHUUCCKHUX 3a1da4.

OnepupoBaTh MOHATUSIMU: MAPATIICTHHOCTh W MEPIEHAUKYJISIPHOCTD MPSIMBIX U
IUTIOCKOCTEMN.

KnaccupuuupoBaTe B3aMMHOE paCIHOJIOKEHHE NPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMU: IBYTPAaHHBII yroj, rpaHd JABYI'PAHHOIO yIJia, pedopo
NBYTPAHHOIO yIJla; JIMHEHMHBIA yros JBYTPaHHOIO yIUIa; TpagycHas Mepa
JIBYTPAHHOIO YIJIA.

OHGpI/IpOBaTL MNOHATHAMH: MHOI'OI'PAHHUK, BBIHYKJ'IBII\/’I u HeBBIHyKJ'IBII\/'I
MHOT'OI'paHHHK, 3JICMCHTBI MHOI'OI'PAHHHUKA, HpaBI/IJIBHBIﬁ MHOT'OI'PaHHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAHHHMKOB (MMHUpaMHIa; TPU3MA,
MPsIMOYTOJIbHBIN Mapaienenunen, Ky0).

KnaccuguurpoBaTh MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS JJIsl KjlacCU(UKALIUU
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUIbHBIE MHOTOTPAHHUKH; MPSIMbIC
Y HaKJIOHHBIE IPU3MBI, MTApAJLJICIICTIUIIC/IbI).

OHepI/IpOBaTL MNOHATHUAMM: CCKYLIAA IINIOCKOCTb, CCUCHUC MHOI'OI'PaHHUKOB.



OOBSICHATHh MPHUHITUIIBI ITOCTPOSHUS CEUYCHUM, MCTIONIb3YsI METOJ CIICIOB.

Crtpouth ced4eHHs] MHOTOTPAHHUKOB METOJOM CIIEJIOB, BHITIONHATH (BBIHOCHBIC)
IJIOCKHE YEPTEeKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUJA CBEpPXy, COOKY,
CHH3Y.

Pematsp 3aladyd Ha HAXOXIACHHUEC T'COMCTPHUYCCKHUX BCIHWYHH IIO 06pa3uaM Ui
ajaroputmMaM, IMIPHUMCHAA HM3BCCTHBIC AHAIUTHYCCKHME MCTOAbI IIPpHU PCIHICHHUHA
CTaHAAPTHBIX MATEMATHYCCKHUX 3aJa4 Ha BBIYHMCICHHC paCCTOﬂHI/Iﬁ MCXAY OBYM:
TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKAY CKPCIIUBAIOIMUMUCS
IPpAMBIMU.

Pemiate 3aJladyi Ha HAXOXIACHHUEC T'COMCTPHUYCCKHUX BCJIHWYHH IIO o6pa3uaM niin
ajaropuTtmMaM, IPHUMCHAA H3BCCTHBIC AHAJIUTHUYCCKHMEC MCTOJblI IIPpH PCIHICHHUHA
CTaHAAPTHBIX MaAaTEMATHUYCCKUX 3agaqd Ha BBIYHCJIICHUC YI'J10B MCXKXOY
CKPCIIUBAOIIUMHUCS TIPSIMBIMHU, MCIKIAY HpHMOﬁ " IIJIOCKOCTbIO, MCIKAY IIIOCKOCTSIMU,
ABYT'PAHHBIX YTJIOB.

Breraucnsare 0OBbEMBI U IJromaan HOBerHOCTeﬁ MHOT'OT'PaHHUKOB (HpI/ISMa,
HI/IpaMI/IHa) C NIPUMCHCHUCM (I)OpMYJI; BBIYHCIITE COOTHOIICHUA MCKIAY INIOIIAAAMU
HOBerHOCTeﬁ, o0BEMamMu HOIIO6HI)IX MHOT'OI'PAaHHHUKOB.

OnepupoBaTh NOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTb
CUMMETPUHU; LIEHTP, OCh U IUNIOCKOCTh CUMMETPUU (PUTYPBHI.

W3Bnekatb, NpeoOpa3oBbIBATH U HUHTEPHPETUPOBATH  MHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, MPEACTaBICHHYIO Ha 4YepTexax Hu
pHUCYHKaXx.

[IpumensiTe reomeTpudeckre (akThl U PELICHHUs] CTEPEOMETPUUYECKHX 3ajad,
IpEeoiaraloiX HECKOIBKO IIIar0B PEIICHUs, €CIIU YCIOBUS IPUMEHEHHS 3aJJaHbI B
SIBHOU (popme.

[IpuMmensaTs  mpocTelime  NporpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYECKUX 3a1aY.

ITpuBOoAUTE NpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U KU3HH,
pacro3HaBaTh IPOSBIICHUE 3aKOHOB IT€OMETPUM B UCKYCCTBE.

[IpuMeHATh NOJyYECHHBIC 3HAHUS Ha IPAKTHKE: AHAIM3UPOBATh pEaJbHbIC
CUTyallUM W TPUMEHATb HW3Y4YCHHBIE [OHATHS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTH4YeCKu cPopMyIUPOBAaHHON POOIEMBbI, MOJEIUPOBATH pealbHble CUTYALUU
Ha S3bIKE TE€OMETPUHM, HCCIEAO0BATh IIOCTPOCHHBIE MOJEINW C HCIOJIb30BAHUEM
reOMETPUYECKUX MOHSATUH M TeOopeM, alrmapara aiareOpbl; pemaTh MNPAKTUYECKHE
3a71a4M, CBS3aHHBIE C HAX0XKJCHUEM IT'€OMETPUYECKUX BEJIMYMH.



11 KIJACC

OnepupoBaTh TOHATHAMHU: IWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yroIIne
UUAJTMHIPUYECKON MOBEPXHOCTH; LUUIMHJIpP; KOHUYECKas MOBEPXHOCThb, 00pa3zyromue
KOHUYECKOM MOBEPXHOCTHU, KOHYC; chepruecKkasi TOBEpPXHOCTb.

Pacno3naBarth Tena BpameHus (IWJIMHAP, KOHYC, cdepa u 1map).
OOBACHATH CIOCOOBI OMYYCHUS TEJ BPAIICHHUS.
KrnaccuunupoBaTs B3auMHOE pacmnoiokeHre chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATHUSIMU: IIAPOBOM CErMEHT, OCHOBAHHME CETMEHTa, BHICOTA
CErMEHTa; WIApOBOM CJIO, OCHOBAaHHWE IIAPOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Bbrauciasite 00bEMBI ¥ ILIOMIAIN MOBEPXHOCTEH TEJ BPAIICHHUS, TCOMETPHUCCKUX
TeJ ¢ MpUMeHeHueM Gopmy.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHMK, BIMCAHHBIA B Cepy M ONUCAHHBIN
okoJ10 cepsl; chepa, BIMCAHHAS] B MHOTOTPAHHUK WJIU TEJIO BPAILEHUS.

BBIYHCIIATE COOTHOIIGHUS MEXAY IUIOMAMIMUA TIOBEPXHOCTEH M 00bEMaMu
[MOJIOOHBIX TEJI.

N300paxkate u3zyuyaemble (QUIypbl OT PyKM U C TNPUMEHEHHEM MPOCTBIX
YepTEKHBIX THCTPYMEHTOB.

BbInoyHATh (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢buryp: BuJ cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TEJ BpaLCHUS.

W3BnekaTh, MHTEPNPETUPOBATH M  IpeoOpa3oBbIBaTh  MHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHX (Urypax, MPEACTaBICHHYIO Ha dYepTexax Hu
PUCYHKAX.

OnepupoBaTh NOHSITHEM BEKTOP B MPOCTPAHCTBE.

BrInoaHATE AEWCTBUS CIIOKEHUSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB U YMHOKCHHUS
BEKTOpa Ha YUCJIO, OOBSICHATH, KAKUMH CBOMCTBAMU OHH 00JIaaloT.

[IpuMeHATh TpaBUIIO NapaAJJIEIEIUIEAA.

OnepupoBaTh NOHATUAMH: JACKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrojd MEXIYy



BEKTOPaMH, CKaJSIPHOE IPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC M KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTe cymMmmy BEKTOPOB M MPOU3BEACHHE BEKTOpa HA YMCIO, YTOJ MEXIY
BEKTOpaMH, CKaJlApHOE TMPOU3BEJCHUE, pACKIaIbIBaTh BEKTOP 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aI[aBaTB IMIIOCKOCTh YPABHCHHUEM B I[eKapTOBOf/’I CUCTCMC KOOpJAHWHAT.

[TpumensaTs reomeTpuueckue (HakThl A7 PEIICHUS CTEPEOMETPUYECKUX 3ajad,
MPEATNOIAraloluX HECKOJIbKO MIArOB PEIICHHUs], €CJIM YCIOBUS MPUMEHEHHs 3aJ]aHbl B
SBHOU (hopme.

Pematsb HpOCTGfIIlII’IG rCOMCTPUYUCCKHUE 3aJaduu Ha MNOPUMCHCHHEC BCKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemartn 3a1a4i Ha A0Ka3aTCJIbCTBO MAaTEMATUUYCCKHNX OTHOIIICHUH U HaXO0XIACHUC
IrCOMCTPHUYICCKUX BCIHWYHUH IIO0 06pa311aM HJIN aJITOpUTMaM, IIPUMCHAA HU3BCCTHBLIC
MCTOAbI IIPU PCHICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3a/1aY.

[IpumensaTs  mpocTelime  NporpaMMHBIE — CPEACTBA WM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUYECKUX 3a1a4.

HpI/IBOI[I/ITI) IMPUMEPbI MATCMATUICCKHUX SaKOHOMepHOCTeﬁ B IIPpUPOJAC U KU3HHU,
paciio3HaBaThb MPOABJICHUC 3dKOHOB I'COMETPHUUN B HCKYCCTBC.

[IpumeHsaTh mMONy4YeHHBbIE 3HAHUS Ha MPaKTUKE: aHAIU3UPOBATH pEajbHbIE
CUTyallud M TPUMEHATh W3yYEHHBIE NOHATHS B INPOLECCE TIOUCKA pPELICHUs
MaTeMaTH4eCKu c(hopMyTHpPOBAaHHONW NMPOOIEMBI, MOJEIUPOBATh pealbHble CUTYALlUN
Ha S3bIK€ TE€OMETPUHU, MCCIENOBaTh IOCTPOCHHBIE MOJENHM C HCHOJIb30BaHUEM
reOMETPUYECKUX MOHATUN M TEOpeM, ammapaTa aiareOphl; peliaTrh MpaKTUYECKHe

3aJ1a4u, CBA3aHHBIC C HAXO0XKJICHUEM I'€OMETPUYICCKHUX BEIUYNH.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pPa3aciioB U TEM IIpOIrpaMMbl Konnuect
/1 Bcero  KonrtposbHbie
paboThI
BBenenune B crepeoMeTpHIo 10
[psiMbie 1 I0CKOCTH B mpocTpancTBe. [lapamnensHocTs npsmbix 12 1
¥ IJIOCKOCTEH
3 IlepneHAUKYISIPHOCTD MPSMBIX H MJIOCKOCTEH 12
4 Y1l MEXIY IPSMBIMU M TUIOCKOCTSAMHU 10 1
S5  MHOrorpaHHUKHU 11 1
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1
7 TloBTOpeHHE: CEUYCHUS, PACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5



11 KJIACC

Ne n/nt HanmenoBanue pasfesioB U TEM IPOrpamMMBbl KomnyecTBo 4yacos
Bcero Kontposbasie padots! [lpaktuy
1 Tena BpamicHus 12
2 OO0BEMBI T 5 1
3 BekTopbl 1 KOOpIUHATHI B TIPOCTPAHCTBE 10 1
4 IToBTOpeHUE, 0000IICHUE, CUCTEeMAaTH3aAIlHsI 3HAHUA ~ / 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 3
MNOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka K
n/m Bcero Kow
p
1 OcHOBHBIC TOHATHS CTEPEOMETPHUH: TOUKA, NIPSMas, TNIOCKOCTD, 1
npoctpancTBo. [IpaBuina n300pakeHust Ha pUCYHKaAX: U300paKeHUs
MJIOCKOCTEH, apasuieIbHBIX IPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
2 TloHsTHS: IEpECEKAIOIIMECS IIOCKOCTH, IIEPECEKAIOIINECS IpsIMas U 1
IUIOCKOCTh
3 TloHsTHS: IEpeCEKArOIMECS ITIOCKOCTH, TEPECEKAIOIINECS IpsIMas U 1
IUIOCKOCTD
4 3HAKOMCTBO C MHOTOI'paHHUKAMH, H300pa)KEHUE MHOTOIPAaHHUKOB Ha 1

PUCYHKaX, Ha IPOEKIIMOHHBIX YEPTEKAX
5  HauanbHble cBeieHUs 0 KyOe u upamuie, ux pa3septku u moaenu. Ceuenus 1

MHOTOTPaHHUKOB

6 Havanpubie cBeneHus 0 KyOe U nupamuae, ux pazBéptku u moaenu. Ceuenus 1
MHOTOTPaHHUKOB

7 TlonsTe 06 aKCHOMATHYECKOM MOCTPOCHUU CTEPEOMETPUU: aKCUOMBI 1

CTCPCOMCTPUHN U CIICACTBUA U3 HUX

8 IlonsaTrue 06 akcMOMaTHYECKOM MMOCTPOCHUH CTCPCOMETPHUN: AKCUOMBI 1
CTCPCOMCTPUHN U CIICACTBUA U3 HUX

9  TlonsaTHE 00 AKCMOMATHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: AKCHOMBI 1
CTEPEOMETPUHU U CIEACTBUS U3 HUX

10 TlonsTHe 06 aKCHOMATUYECKOM IMMOCTPOCHUH CTEPEOMETPHUHU: AaKCHOMBI 1
CTEPEOMETPUHU U CIEACTBUS U3 HUX

11 BzaumHOE pacroyioKeHUe MPSIMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIHecs, 1
napajuiesibHbIe U CKPEIIUBAIOIINECS MPSIMbIE

12 TlapamnenbHOCTh MPSIMBIX U IIOCKOCTEH B MPOCTPAHCTBE: MapalieibHbIC 1
IPSMBIC B POCTPAHCTBE; MaPaLICIIEHOCTh TPEX MPSIMBIX

13 TlapamienbHOCTH MPSMBIX U TUIOCKOCTEH B TpocTpaHcTBe: [lapannensHocTh 1
MPSAMOU U TUIOCKOCTH

14 VYrmel ¢ coHanpaBIeHHBIMUA CTOPOHAMU

15 Vron mMexay NpsiMbIMH B IPOCTPAHCTBE



n/n

16
17
18
19

20
21
22

23

24
25
26
27
28
29
30
31

32

33

34

35
36
37
38

39

40

41
42
43

Tema ypoxka

Yron Mexay npsMbIMU B IPOCTPAHCTBE
[TapannenpHOCTH IIOCKOCTEN : MapaIeIbHbIE INIOCKOCTH
CgoiicTBa napasieiabHbIX IIJIOCKOCTEH

[Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: TETPa’dap, KyO,
HapasuieIIeINIe

[TocTpoeHue ceuenuu
[TocTpoeHue ceuenuu

KoutponbHas padota no teme "IIpsiMble U IJIOCKOCTH B MMPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U IIOCKOCTEN"

[lepneHAUKYISAPHOCTH MPSAMOM U TIIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSIMBIC B
IPOCTPAHCTBE

[IpsimMble mapaienbHble U IEPIEHIUKYJIPHbIE K MIIOCKOCTH
[IpsimMble mapaienbHbIC U IEPIEHIUKYJISPHBIE K TNIOCKOCTH
[Ipu3Hak neprneHIuKyJIIpHOCTH MPSIMON U TIIIOCKOCTH
[Ipu3Hak neprneHuKyJIIpHOCTH MPSIMON U TIIIOCKOCTH
TeopemMa o npsAMOi NEPIEHIUKYISIPHOM TTIOCKOCTH
TeopemMa o npsAMO NEPIEHIUKYISIPHOM TIIOCKOCTH
Teopema o npsAMO NEPIEHAUKYISAPHON INTIOCKOCTH

HCpl’IeHI[I/IKYJ'I}Ip W HAKJIOHHBIC: PACCTOSIHUC OT TOYKH OO IJIIOCKOCTH,
pacCTOAHUC OT Hp}IMOﬁ J0 IINTOCKOCTHU

HepneHz{HKyn;Ip M HAKJIOHHBIC: PACCTOAHUC OT TOYKHU 0 INIOCKOCTH,
pacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

HepneHz{HKyn;Ip M HAKJIOHHBIC: PACCTOAHUC OT TOYKH 0 INIOCKOCTH,
pPacCTOAHUC OT HpHMOﬁ J0 IINTOCKOCTHU

HepHGHI[I/IKYJ'IHp W HAKJIOHHBIC: PACCTOAHUC OT TOYKHU 0 IINIOCKOCTH,
pacCToOAHUC OT HpﬂMOﬁ J0 IIITOCKOCTH

VYTIbl B IPOCTPAHCTBE: YIOJI MEXKAY NPSIMON U TUIOCKOCTHIO
JIByrpaHHBIN yroJi, IMHEMHBIN yroJl IBYTPAaHHOIO yIila
JIByrpaHHBIN yroJi, IMHEMHBIN yIroJl IBYTPAaHHOIO yIila

[TeprieHAUKYISIPHOCTH MIIOCKOCTEN: MPU3HAK NEPICHANKYJISIPHOCTH ABYX
IJIOCKOCTEM

[TeprieHAUKYIAPHOCTH MJIOCKOCTEN: MPU3HAK MEPIECHANKYJISIPHOCTH ABYX
IJIOCKOCTEM

[TeprieHAUKYISIPHOCTH MIIOCKOCTEN: MPU3HAK NEPIICHANKYJISIPHOCTH ABYX
IUIOCKOCTEN

Teopema 0 TpEX NEpHIEHANKYIAPAX
Teopema 0 TpEX NEpNIEHANKYIAPAX
Teopema 0 TpEX NEpNEHANKYIAPAX

K

Bcero Kow

e

e el

e

p



Ne Tema ypoxka K
n/m Bcero Kow
p
44  KoutpoabHas padoTa mo Temam "llepneHauKyIIpHOCTh MPSMBIX U 1
mockocTel" u "Y bl MEXy IPSIMBIMU U TIJIOCKOCTSIMH"

[

45 TloHsiTHE MHOTOTPAaHHHUKA, OCHOBHBIC 3JICMCHTHI MHOTOT'PAaHHUKA, BBITYKIIBIE
Y HEBBINYKJIBIC MHOTOI'PAHHUKH; pa3BEPTKA MHOTOIPaHHUKA

46 [Ipusma: N-yrojpHasi MpU3Ma; TPaHU U OCHOBAHUS MPU3MBbI; TIpAMAast U 1
HaKJIOHHAs MPU3MbI, OOKOBAs U TOJHAS TOBEPXHOCTh PU3MBI

47  Tlapannenenunena, NpAMOYTOJbHBIN Mapajuieenunel U ero CBOHCTBa

[

48 Tlupammujga: n-yrojbHas MUpaMHUIa, TPAaHU U OCHOBAHUE MTUPAMHU/IBI; OOKOBAsI
Y TTOJTHAs IOBEPXHOCTH MUPAMU/IBI; TPABUIIbHAS U YCEUEHHASI TUPAMUIA

49 TIpaBWJIbHBIC MHOTOTPAaHHUKU: TIOHATHE TPABUILHOTO MHOTOTPAHHUKA, 1
IIpaBWJIbHASA MPHU3Ma U IPaBUWIbHAS MUPAMHU/IA; TPABUIIbHAS TPEYTOJIbHAs
nyMpamMu/Jia u TpaBUIIbHBIN TETpajap; KyO

50 TIpexacraBieHune O MPaBUIIbHBIX MHOTOTPAHHUKAX: OKTA3P, T0ACKAdIP U 1
UKOCAdIP.

51 CumMmeTrpus B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEILHO TOUKH, TIPSIMOH, 1
IJIOCKOCTH. DJIEMEHThl CHMMETPUM B TUPaMuUax, napasuiesienuneaax,
IIPaBUJIbHBIX MHOTOIPAHHUKAX

52 BbluncneHHe 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yribl

53 [lnomaap GOKOBOW MOBEPXHOCTH U TIOJHOM MOBEPXHOCTHU MPSMOU TPU3MBI,
IUIONIA/Ib OCHOBaHMI, TeOpeMa 0 OOKOBOW MMOBEPXHOCTH NPSAMON MPU3MBI

54 [Inouraab 60KOBOI MOBEPXHOCTU U IOBEPXHOCTH MPABUIIBHOMN MUPaMUIBbI, 1
TEopeMa O IJIOIa i OOKOBOW MOBEPXHOCTH YCEUEHHON MUPAMUIbI

95 KonTtponbHas pabora o Teme "MHoOrorpaHHUKH"

56 [lonsitue 06 00BEME

57  OOBEM MUPAMHUIBI

58 OO0BEM mupamubl

59  OO0BEM mupamubl

60 OO6béM mupamuIbI

61 OO0béM mpHU3MBI

62  OO0BEM mpu3MbI

63  OO0BEM mpu3MBbI

64 KonrponbHas padota 1o teme "O0bEMBI MHOTOTPAHHUKOB"

e e e T e T o T SV o

65 [loBTopenwue, 0000IICHHE CHCTeMaTH3alKs 3HaHui. [TocTpoeHue ceueHuit B
MHOTOTPaHHHUKE

66 TloBTOpeHme, 000OIICHHE CUCTEMAaTH3AlINS 3HaHMI. Bbrancienue 1
PacCTOSIHUI: MEX Iy IBYMsI TOYKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0
IUIOCKOCTH, MEKY CKPELIHBAIOIIUMUCS IIPSIMBIMH

67 Hrorosast KOHTpOJIbHAS paboTa 1



Ne Tema ypoxka
/11

68 TIloBTOpeHwue, 0000IICHHE CHCTEMAaTH3alUsl 3HAHUA. BeIuKCIeHHEe YTIIIOB:
MEX]Ty CKPEIIMBAIOIIIMMHUCS MPSIMBIMHU, MEXK Ty IPSIMOH ¥ IJIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIIIOB MKy TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

No Tema ypoxka
n/m

Cdepa u map: eHTp, paanyc, TuaMeTp; IJI0IIaAb ITOBEPXHOCTH Chepbl

B3aumHoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas TNIOCKOCTh K

cdepe; miomanb chepsl
3 UzoOpaxenue chepsl, mapa Ha miockoctd. CeueHus mapa

L[I/IJ'II/IH)]pI/I‘-ICCKaH IMOBCPXHOCTD, O6p&3YIOHH/Ie HHJ’IHHJIPH‘—ICCKOIZ
IMOBCPXHOCTHU, OCb III’IJ'IHHJIpPI‘-IGCKOfI ITOBCPXHOCTH

S  IunuHzp: ocHOBaHUS U OOKOBAs IOBEPXHOCTH, 00Opa3yoIIas U OCh;
TUTONIAIb OOKOBOW U MOJIHOW MTOBEPXHOCTH

6  M3oOpaxeHue nUIMHIpPA Ha TIOCKOCTH. Pa3BEépTka munuaapa. CedeHus
UIMHIpA (IJI0CKOCTbIO, MapaulebHON WIN MEPIEHAUKYISIPHON ocu

HUIUHAPA)
7 Konmueckas OBEpXHOCTbh, 00pa3yrolue KOHNYECKOH MOBEPXHOCTH, OCh
¥ BEPIIMHA KOHUYECKOH MOBEPXHOCTH

8  KoHyc: ocHOBaHHE U BepIIMHA, 00pa3yIoIIas U 0Ch; TUIOMIAIb OOKOBOH U
HOJIHOM MOBEPXHOCTHU

9 Vceu€HHBIN KOHYC: 00pa3yIOIIe U BBICOTA; OCHOBAHUS M OOKOBas
HOBEPXHOCTb

10 M3oOpaxenue koHyca Ha IockocTu. Pa3BépTka konyca. CeueHus
KOHYCa (IJIOCKOCTHIO, TapalIeIbHON OCHOBAHUIO, U TUIOCKOCTHIO,
IPOXOJSIIEeH uepe3 BEpIINHY)

11 KomOuHaims Ten BpalleHusl © MHOTOTPAHHUKOB

12 MHororpaHHHK, OTIHCaHHBIN 0KOJIO chepbl; cdhepa, BIKcaHHAs B
MHOTOTPAHHUK WM B TEJIO BPAIICHUS

13 Tlonsatue 06 06péMe. OCHOBHBIE CBOHCTBA 0OBEMOB Tl
14 OObBéM muTUHIpa, KOHyCa
15 OO6bém mapa u mwiomaab cheps

16 TTomoOubIe Tena B mpocTpancTBe. COOTHOIICHHS MEX Y ILIOIIAISIMH
MMOBEPXHOCTEH, 00BEMaMH MOTOOHBIX TEI

17 KoutponbHas padota o temam "Tena Bparienus" u "O0bembl Ten"
18 BekTOp Ha MIOCKOCTH U B IPOCTPAHCTBE
19 CrnoxeHre 1 BBIYNTAHHE BEKTOPOB

|

e

K

Bcero Kow
p
1
68
Kom
Bcero KoHTpos
pabo
1



n/n

20
21

22

23

24
25
26
27
28

29

30

31

32

33
34

Tema ypoxka

YMHOXEHUE BEKTOPa HA YUCIIO

Pa3znoxenue BekTopa mo TpéM HEKOMILJIaHAPHBIM BekTopaMm. [IpaBuio
napasuiesenunesa

Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEM IIPABUJI IEUCTBUM C
BEKTOpaMHU

[IpsiMoyronpHas cucteMa KOOpAHHAT B IpocTpancTBe. KoopauHaThl
BekTopa. [Ipocrelimme 3a1aun B KOOpaAuHaTax

VYron mexay Bekropamu. CKaasipHOE IPOU3BEICHUE BEKTOPOB
Boiuncnenue yrioB Mex 1y IpsIMbIMU U TIJIOCKOCTSIMH
KoopanHaTHO-BEKTOPHBIN METO MPU PEIICHUH T€OMETPUUYECKUX 3a1a4
KontponbHas pabota no teme "BekTopsl U KOOpAUHATHI B IPOCTPAHCTBE"

[ToBTOpeHue, 0000IIeHNE U cUcTeMaTH3alus 3HaHU. OCHOBHBIE
burypsl, GakThl, TCOPEMBI Kypca TUTAHUMETPUN

[ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alks 3HaHU. OCHOBHBIE
burypsl, GakThl, TCOPEMBI Kypca TUTAHUMETPUN

HOBTOpeHI/Ie, O606IH€HI/IG Y CUCTeMaTH3alys 3HaHUuM. 3agaun
IIaHUMCTPHUHU U METO bl UX PCIICHUS

HOBTOpeHI/Ie, O606IH€HI/IG Y CUCTeMaTH3alys 3HaHUM. 3agaun
IIaHUMCTPUHU U METO bl UX PCIICHUS

IToBTOpEHue, 00001IEHNE U cucTeMaTh3alus 3HaHUil. OCHOBHbIE
¢urypsl, GakTbl, TEOPEMBI Kypca CTEPEOMETPUU

HroroBas KOHTpoJbHas paboTa
IloBTOpEeHue, 0000IIEHNE U cUCTEMaTU3aLUs 3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 [TIPOITPAMME

MMPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI TSI YYUEHUKA

METOINYECKHUE MATEPUAJIBI UIA YUUTEJIA

Kom

Bcero KoHtpos

e

34
YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O

pabo



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

OIrBHY «HCTUTYT cTpaTernn passutus obpasoBaHUs»



