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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMH,
COCTABJISIIONIIIMU OCHOBY JIJII CaMOPA3BUTHsI W HEMPEPHIBHOTO O0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEJIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPHH B HAIMPABIEHWU JIUYHOCTHOTO
pa3BuTus oOyuaromuxcs, ¢GopMUpoBaHUs (YHKIMOHAJILHON MaTeMaTH4eCcKou
I'PaMOTHOCTH, U3yY€HUs IPYTUX Y4eOHBbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKHUX
abcTpakiuii, COOTHOIICHUH pPEeaJbHOTO0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKON HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalvdd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TMpPU HU3YYCHHHU OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOrO ObITHS, (opma
OTPaXXEHHUSI OKPYXKAIOIIer0 MHpa, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
M0 CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HA4YeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATBHOU NESITETLHOCTH.

JlocTuxeHrue 1eJIM  OCBOCHHUSI MPOTpaMMbl OOECIEUUBACTCS PEUICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kaccax sBIsSIFOTCS:

e (opMupOBaHUE TMPEJCTABJICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBICHUS OKPYKAIOIIEr0 MUPA;

e (opMupOBaHHME yMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJIAJCHUE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHusT B XOJI€ PEUICHUS CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPAKTUYECKUM COJIEP>KaHUEM;

e pa3BuUTHE WHTEJIEKTYaJIbHbIX u TBOPUYECKHUX CIIOCOOHOCTEM
oOy4Jarommxcs, IMO3HAaBaTEIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHHE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENEeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELMICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B Hayalle €ro HW3y4yeHus 3aJad, pelIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUs, U ONpeNeIEHHBIM 00pa30oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4YalluXxcsi B Kypce CTEpEOMETpUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJa4 Ha  ONEpUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAIJISITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHOBHBIE cozaepiKaTesbHble TUHUN Kypca «I'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenensieTcss HE TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOy4eHUs Ha YPOBHE CpPEIHEr0 O0IIero 00Opa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mMporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATUSAMHU U HAaBBIKAMH OCYLIECTBIISUIOCH MOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
COOJIIOJIEHUEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peoMeTpuu. Touka, npsMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosiokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKArOLIUecs,
NapajulelibHble W CKpemmBarommecs npsamele. [lapajuiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IIockocTtei. [lpocTeiline mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOopemMa O IIPsAMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM 70  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEN: TNPHU3HAK  NEPHNEHIUKYJISIPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHUd U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuleJienunes; U ero cpoucrsa. I[lupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; NpPaBUJIbHAS MpPU3MaA U
IIpaBUIbHAs NUPaMHUAA; NPAaBWIbHAs TpPEyroibHas NUpamMuAa W IPABWIBHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: Mpu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUsS OTHOCHUTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  JJEMEHTbl CUMMETPMM B NHMPaMHJIAX, NapaJlIeJIeNUIenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.



Bbluncienre 3J€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU MPHU3MBI,
IJIOIIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
nUpamMubl, TPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
NOBEPXHOCTEHN, 00BEMAMU MOJOOHBIX TEN.

11 KVIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCcTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETpP; IUIOMIAL MOBEPXHOCTU CREPHI.
B3auMHoe pacnionoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanun Tem BpalleHWs] W  MHOTOTPAHHUKOB. MHOTOTPaHHWK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO WM TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocT U B mpocTpancTBe. CloKEeHNE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. [IpsiMmoyrosibHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopamu. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOIO 4Yj€Ha pPOCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxgaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO ATUX JOCTWKEHUW B JPYTHX HayKax, TEXHOJOTHUSX, cepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCThIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM acCleKTaM pPa3IMYHbIX BUJAOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryispHas busnueckas aAKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHS, npu 3AHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JIESITEIIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOWS; MHTEPECOM K
paznuuHbiM  chepam  NMpPOoPECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHUEM COBEpILIATh OCO3HAHHBIN BbHIOOD
Oyaymeil mnpodeccun U peanu30BbIBATh COOCTBEHHbBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYCCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKCHUU BCEH JXU3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHX 33J1a4 MaTEMaTHICCKON HAIPaBICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM [JI pelIeHUs 3aaad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOH TMPaKTUKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KyJIbTypOW KaK CpEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIICCTBJISATH IMPOSKTHYH) M HMCCIEAOBATEIbCKYIO JESITEILHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTMEUAMU.

1)  VYuueepcanvnvie  noznasamenvmvle — Oeiicmsus, — 0becneuugarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA  OKPYHCAIOUie20  Mupa;  NpuMeHeHue  jJ10SUYecKUx,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBHuA:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTIpEJICICHNs]  TOHSATUH; YCTAHABIIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOJIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3W W
NpOTUBOpeYHs B (akTax, NaHHBIX, HAOIIONEHUSX U YTBEPKIACHUSX;



npemjiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3adaun (CpaBHHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIKE MPOTUBOpEUYne, MpodiIemMy,
yCTaHaBJIMBAaTh HMCKOMOE U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBbEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHNS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAaHHBIX, HEOOXOJUMBIX JIJII OTBETa
Ha BONPOC U AJI PELICHUS 3a]1a4H;

e BbIOMpaTh UH(OpPMAIMIO U3  WCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmauu 1o CaMOCTOATEJIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO
TOYKY 3pPEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHbIC Ha TTIOMCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHu4ecTBo:

3)

MOHMMAaTh W MCIHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHONM U
WHUBUyaIbHON paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 11eJ1b
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOMU
paboThI, pacnpeaeNsTh BUABI padboT, JOTOBApUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUH,
«MO3TOBbIE TITYPMbD» W WHBIC); BBINOIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH UJE€HAMU KOMAaH/IbI,
OIICHUBATh KAa4€CTBO CBOETO BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG NTUUYHOCTIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTATOB;
BJIQIETh CHOCOOAMHM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysibTaTa penieHusl MaTeMaTHIeCKON 3a/1a4H;

NPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUU
3a/ladyi, BHOCHTH KOPPEKTHUBBHI B JIEATEILHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TAHHBIX, HAWEHHBIX OIHOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUSI WIM HEIOCTHKEHHS pPe3yJbTaTOB JIESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmneprpoBaTh MOHATUSMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIECACTBUS U3 HUX NPU PEIICHUU
TeOMETPHUECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccugpuinmpoBaTe B3aUMHOE pacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU MABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YroJl ABYTPAaHHOTO yria; TpajycHas Mmepa
JBYTPAHHOI'O yIJIA.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIN
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN Napaijiesienunes, Kyo).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIble W HEBBIIYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapalIeIICTUTIEbI ).

OmneprpoBaTh MOHITHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, UCTIONIb3YSI METO/I CJIEJIOB.

CtpouTh ceyeHMs] MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUIECKUX BEJIMYUH MO 00pas3iaM Win
aJIfOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUUYECKUE METOJbl TPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMH, OT TOYKH JO TMPSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJCHUE TEOMETPUICCKUX BEIMUUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJIUTHYECKHE METOJbl MPHU PELICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPCIIMBAIIUMHUCS TPSIMBIMH, MEXIy TMPSIMOA H IJIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Berauciste 00bEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHS — MEXKIY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TIPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpEeACTaBICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTe reomeTpudeckue (aKThl IS PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIArarouX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS IPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe MPOrpaMMHBIE  CpPEIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBoaMTH TIPpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMpUPOIE U
JKW3HH, PACIIO3HABATh MIPOSIBJICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IprMeHATh TMOJyYEeHHBbIC 3HAHMS Ha MPaKTHKE: aHAJIM3HPOBATH pPEabHBIC
CUTyalldd W TPUMEHATh HM3YYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TIPOOIEMBI, MOJICIHPOBATH peaTbHBIC
CUTyalli Ha S3bIKE TEOMETPHUH, WCCICI0BAaTh IIOCTPOCHHBIE MOJCIH C
WCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a9H, CBA3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYNH.

11 KJIACC

OnepupoBaTh MOHSATUAMH: IWIMHAPUYECKAs TOBEPXHOCTh, 0O0pa3yrolue
UUAJMHIPUYECKOW  MOBEPXHOCTU;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpa3yrolrue KOHNIECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi mOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa u 1map).

OOBSACHITH CIOCOOBI TTOJTYYEHUS TEJT BPAILICHHUS.

KnaccudunmpoBaTs B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBON CETMEHT, OCHOBaHHWE CErMEHTa, BHICOTA
CErMEHTA; IIapOBOM CJI0M, OCHOBAHHWE IIIAPOBOTO CJIOS, BHICOTA IIIAPOBOIO CIOS;
IaPOBOU CEKTOP.

Beruucnare  00bEMBI M IUIOMIAAU  TIOBEPXHOCTEH Tel  BpalleHWUs,
T€OMETPUYECKUX TEJ C MPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpalleHUS.

BeIuucnaTh COOTHOIIEHUSI MEXIY TUIOMIAISIMH MOBEPXHOCTEH U 00BEMaMH
MOJOOHBIX TEII.



N300paxaTh u3yyaeMble (QUIypbl OT PYKH U C IHPUMEHEHHEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
duryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHSTH, KAKUMH CBOMCTBAaMHU OHU 00JIaJJaIO0T.

[IprMeHATh IpaBUIIO NIapaJUICIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPJIMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXAY
BEKTOpPaMH, CKaJISIpPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpaMH, CKaJIIpHOE MPOU3BEACHUE, pPACKIaAbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTh TeomeTpuueckue (HakTbl Ui PEUICHUs] CTePEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 1IaroB PEIICHUs], €CJIM YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimme reoMeTpuyecKue 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amauM Ha [I0KA3aTeIbCTBO MATEMATHUYECKUX OTHOLICHUM W
HaX0XJIEHWE FeOMETPUUECKUX BEJIMUMH M0 00pa3lam WiIH alropuT™MaM, MPUMEHsIS
V3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedline IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUU CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOONTHE NpHUMEpPHl MATEMATHYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HH, paCIIO3HABATh IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJyYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAJIW3UPOBATH PEaJIbHbBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIC IIOHATUS B IPOLECCE IOUCKA PEIICHUs
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IMIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATUI U TEOpEM, anmapaTa anreOpsl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJIUYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipaxrireckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 BBenenmne B crepeoMeTpuio 10
5 IIpsiMble U TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIOCKOCTEN
3 HepHeHHI/IIEYJIFIpHOCTI) MPSIMBIX U 12
IUIOCKOCTEH
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSAMH 10 1
5 MHororpaHHUKH 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 + 5 0

24(pe3eps)




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

Ne i/ KoHnTpoJbHbIe
MPOrpamMmbl Bcero
padoThI
1 O0o01IeHNHe U CUCTeMAaTH3aIHs paHee 6
U3Yy4EHHOTO MPOTrPaMMHOI0 MaTepuasia
2 Bekrops! B mpocTpaHCcTBE 9 1
3 MeTton KOOpAMHAT B TPOCTPAHCTBE. 14 1
JIBHOKECHUSA
4 Hunusap, mwap, Konyc 15 1
5 OObemsbI Ten 12 1
HroroBoe 06001IIeHNE M CHCTEMAaTH3AIHS
6 nporpaMMHoro marepuaia. [loaroroska 9
'MA
65 +pe3eps 4

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

()




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

n/n

Tema ypoka

OcHOBHbIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, INIOCKOCTb, TPOCcTpaHcTBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX: H300paKeHUs
TUIOCKOCTEH, MapajuIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKaromumecs mIoCKOoCTH,
nepeceKkarommecs npsaMas v rmjiI0CKOCTb

KoaudecTBO 4acoB

Jdara nzyyenus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/IbHbI
e pecypchbl

Bcero

KoHnTtpous
HbIe
padoThbI

Inan

05.09.23

07.09.24

dakr

IlousThs: MEPECCKArOIMECH IIIOCKOCTH,
InepeCceKaromumecs npsaMas U rmiI0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha TPOCKIMOHHBIX YEPTEIKAX

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

HavanbpHbie cBeieHNs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus

12.09.23

14.09.23

19.09.23

21.09.23




MHOT'OrpaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHNU
CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICACTBUA N3 HUX

Ilonsatue 06 akCHOMATUYECKOM IIOCTPOCHHUU
CTEPCOMETPHUU: AKCHUOMBI CTCPECOMETPUU U
CJICACTBUS U3 HUX

ITonsatue 06 akCHOMaTUYECKOM IMOCTPOCHUH
CTCPCOMETPUU: AKCUOMBI CTCPCOMECTPHUH U
CIICACTBHA U3 HUX

26.09.23

28.09.23

03.10.23

10

[TonsTre 06 akCMOMaTUYECKOM IOCTPOECHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

05.10.23

11

12

13

14

15

16

B3anMHOe pacnonokeHue npsmsIx B
IIPOCTPAHCTBE: IIEpeCEeKaroIuecs,
napajuleNIbHbIE U CKPEIINBAIOIINECS IPSIMbIE

[MTapamenbHOCTh MPSMBIX M TUIOCKOCTEH B
MPOCTPAHCTBE: apaJlIeIbHBIC TIPSMBIC B
MIPOCTPAHCTBE; MAPAIIETEHOCTD TPEX
MPSIMBIX

[MTapannenbHOCTh MPSMBIX M TUIOCKOCTEH B
npoctpaHcTBe: [lapaanensHOCTh IpSIMON |
TUIOCKOCTH

V1l ¢ COHaIIpaBJICHHBIMU CTOPOHAMU

VYron Mexay npsiIMbIMU B IPOCTPAaHCTBE

VYron Mexay npsiMbIMU B IPOCTPaHCTBE

10.10.23

12.10.23

17.10.23

19.10.23

24.10.23

26.10.23




[TapannenbHOCTh MIOCKOCTEM:

17 07.11.23
napajuieJbHbIe INIOCKOCTH
- o 09.11.23
18 CBoiicTBa napajyyIebHBIX TUIOCKOCTEH
[Ipocreitmue npocTpancTBEHHbIE PUTYpPHI HA
19 P poCTp uryp 14.11.23
IJIOCKOCTH: TETPadIp, KyO, mapaiesenurie]]
16.11.23
20 [TocTpoenue ceueHmit
21.11.23
21 [Toctpoenue ceuenuit
Kontponbnas padota no teme "lIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE. 23.11.23
[TapanminenbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHuKyISIPHOCTD NPSMOM U IIOCKOCTHU:
23 MIEPIEeHIUKYIISPHBIC MIPSIMBIC B 28.11.23
MPOCTPAHCTBE
[IpsiMble napasnienbHbIe U
24 P P 30.11.23
MEePIEHIUKYISIPHBIE K MITIOCKOCTH
[Ipsimbie napauiebHbIE 1
25 P P 05.12.23
MEePIEHIUKYISIPHBIE K TITIOCKOCTH
IIpu3Hak neprneHauKyISIPHOCTH IPSAMON U
26 P p AHKYIUIP P 07.12.23
TIJIOCKOCTH
[Tpu3Hak neprneHUKYISIPHOCTH TPSIMON U
27 P p AHKYIUP p 12.12.23
MIJIOCKOCTH
Teopema o mpsMOH MEPIICHANKYIISIPHOMN
28 P P PHEHATIEYIAD 14.12.23
TIJIOCKOCTH
Teopema 0 IpsAMOM MEPIIEHAUKYISIPHON
29 P p PHCHAKYIVIP 19.12.23

IIIIOCKOCTH




TeopeMa 0 npsAMON NEepIEHIUKYISIPHON

30 21.12.23
IUIOCKOCTHU
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
31 OT TOYKH JO IIJIOCKOCTH, PACCTOSHUE OT 26.12.23
IIPSIMOM A0 IIJIOCKOCTH
[lepneHuKymsp ¥ HAKIOHHBIE: PACCTOSIHUE
32 OT TOYKH J0 IJIOCKOCTH, PAaCCTOSHUE OT 28.12.23
MPSIMOM 0 IIJIOCKOCTH
[IeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
33 OT TOYKH J0 IJIOCKOCTH, PAaCCTOSHUE OT 09.01.24
MPSAMOH 0 MIIOCKOCTH
[TeprieHAMKYISAP U HAKJIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 11.01.24
MPSAMOH 0 MIIOCKOCTH
VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY MPAMOM
35 poctp y yup 16.01.24
H TJIOCKOCTBIO
BYTPaHHBIN yroJl, TMHEHHBIN YroI
36 Heyrp 7 o 18.01.24
IBYTPaHHOIO yria
BYT'PaHHBINA yToOJI, TIMHECHHBIN YTOJI
37 Aeyrp 7 o 23.01.24
IBYTPaHHOIO yria
[TeprieHAMKYASAPHOCTD IIOCKOCTEM: MPU3HAK
38 P Y b 25.01.24
MEPIEHANKYIIIPHOCTH JIBYX IUIOCKOCTEMN
[leprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK
39 P VP by 30.01.24
MEPIEHAUKYISAPHOCTH IBYX IUNIOCKOCTEN
[TeprieHAMKYASAPHOCTD IIOCKOCTEM: MTPU3HAK
40 P YIp pv 01.02.24
MEPIEHAUKYISPHOCTH IBYX IUNIOCKOCTEN
.. 06.02.24
41 Teopema o TpEX nepHeHANKYIApax




42

43

44

45

Teopema o Tpéx nepneHAUKYISIPax

Teopema o Tpéx nepneHAUKYISIPax

KonTponbHas pabora no remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
LAl

miockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mIockocTsmMu"”

ITonstue MHOTI'OI'paHHHKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOT'OT'PAHHUKH, paSBépTKa
MHOI'OI'paHHHUKa

08.02.24

13.02.24

15.02.24

20.02.24

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

22.02.24

47

[Tapamtenenunen, NpsAMOYTOJIbHBII
napajJiesIenuIe] 1 ero CBOMCTBa

27.02.24

48

49

50

IIupamupa: N-yroapHas NUpaMuIa, TPaHu U
OCHOBaHUE MHUpaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTh IUPAMU/IbI; IPAaBUJIbHAS U
yCeu€HHas nupaMuaa

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
MpHU3Ma U MpaBWIIbHAS IUPAMHU/IA,
MpaBHJIbHAS TPEYTOJIbHAS MUPAMHUIA U
MIpaBWIbHBIN TeTpadip; KyO

Hpe,Z[CTaBJ'IeHI/Ie O IMpaBUJIBHBIX
MHOT'OrpaHHUKAX: OKTA3Ap, AOACKA AP U

29.02.24

05.03.24

07.03.24




UKOCA3P.

CummeTpus B IpOCTPAaHCTBE: CUMMETPUS
OTHOCUTENBHO TOYKH, MPSMOH, MIOCKOCTH.

12.03.24
o1 DneMEHThl CUMMETPUH B IUpaMuax,
napajuiesienuIneaax, mpaBuiIbHbIX
MHOTOTpaHHUKAX
BeruncieHue 3J1eMEHTOB MHOTOTPAaHHHKOB:
52 . 14.03.24
pEOpa, MuaroHau, yribl
[Tnomaap 60KOBOM MOBEPXHOCTH M ITOJHOM
IMOBEPXHOCTH MPSIMOI IPHU3MBI, ILIOIA1E
53 p . p p . e 19.03.24
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMOM TPU3MBI
ITnomaabe 60KOBOM OBEPXHOCTH M
[MOBEPXHOCTH NMPABUILHON MUPAMH/ILI,
54 P p MpaMi 21.04.24
TeopeMa O IUIOoIIaan OOKOBOM IOBEPXHOCTH
YCEYEHHOU NMUPAMUIBI
KonTponsHasg paboTa 1o Teme
55 OHTP pabe 02.04.24
MHororpanHuku
. 04.04.24
56 ITousarue 06 00BEME
09.04.24
57 OO6BEM upaMuIbl
11.04.24
58 O0BEM TUpaMUIBI
16.04.24
59 O0BEM TUpaMUIBI
18.04.24
60 O0BEM TUpaMUIBI




23.04.24

61 O06BEM IPU3MBI 1
.. 25.04.24
62 O06BEM IPU3MBI 1
.. 30.04.24
63 O06BEM IPU3MBI 1
KonTponbHas padora mo teme "OObEMBI
64 P pab: 1 07.05.24
MHOT'OTPaHHUKOB
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
65 snanuid. [locrpoeHune ceuenuii B 1 14.05.24
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HaHUU. BpIUHCIIEHNE PACCTOSAHUM: MEXAY
66 JBYMSI TOUKaMH, OT TOYKH 0 MPSMOM, OT 1 16.05.24
TOYKH JI0 TIOCKOCTHU, MEX]TY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
21.05.23
67 Hrorosas koHTpOsIbHAS paboTa 1
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BeluncieHne yrioB: Mexay
68 CKPEILMBAIOINUMUCS IPSIMBIMHU, MEXKAY 1 23.05.24
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB, o
YTJI0B MEXAY TUIOCKOCTSIMU
Pesepr 2
OBUIEE KOJIMYECTBO YACOB I10 20

[NPOT'PAMME




11 KJIACC

KoaunuecTBO 4acoB Aara uzyuenns JJIEKTPOHHbIE
ngposbie
Ne n/m Tema ypoka unpp
Beero Konrtpoabubie o0pa3oBaTe/bHbIC
r
paGoThI ILnan DakT pecypebl

[lapamnenpHOCTh  NpsAMBIX, HOpSIMOH U
1 IUIOCKOCTH, IIJIOCKOCTEMN. 1 05.09.23

[lepneHIMKyYISIPHOCTD NMPSAMBIX, IPIMOU U 07.09.24
2 IJIOCKOCTH. 1
3 IlepneHAUKYIAPHOCTD MIOCKOCTEN. 1 12.09.23

W3mepenne  yrioB M pacCTOSIHMM B 14.09.23
4 IIPOCTPAHCTBE. 1
5 MHoOrorpaHHuKkH. 1 19.09.23
6 BexTops! Ha TuiockocTH. MeTo KOOpAMHAT. 1 21.09.23
7 [TonsATHE BEKTOpPA B MPOCTPAHCTBE 1 26.09.23
8 PaBeHCcTBO BEKTOPOB. 1 28.09.23
9 CrnosxeHue 1 BBIMUTaHUE BEKTOPOB. 1 03.10.23
10 CrnoxeHue 1 BBIMUTaHUE BEKTOPOB. 1 05.10.23
11 YMHOKEHHE BEKTOpa Ha YNCIIO0 1 10.10.23




VYMHOXEHHE BEKTOpa Ha 4Y1CJIO

12 12.10.23

13 KomrutanapHbie BEKTOPBI 17.10.23

14 KomrutanapHbie BEKTOPBI 19.10.23

15 KonTposbnas padora Nel 24.10.23
[IpsmoyronpHas cucremMa KOOpPAHMHAT B

16 IIPOCTPAHCTBE. 26.10.23

17 Koopaunats! BekTopa. 07.11.23

18 Koopaunats! BekTopa. 09.11.23

19 [Ipocreitmue 3aga4n B KOOpAUHATAX. 14.11.23

20 [Ipocreitmme 3aga4n B KOOpAUHATAX. 16.11.23

21 [Ipocreitmme 3aga4u B KOOpAUHATAX. 21.11.23
CkansipHOE TNPOM3BEACHHE BEKTOPOB. YTOI

22 MEXIY BEKTOPaMH. 23.11.23
CkansipHO€ TNpPOM3BEACHHE BEKTOPOB. YTOI

23 MEXIy BEKTOPAMH. 28.11.23
Bpluucnenue yrioB Mexay IpsSMBIMU U

24 TJIOCKOCTSIMH. 30.11.23

25 Bpluucnenue yrioB Mexay HNpsSMBIMH U 05.12.23




IIJIIOCKOCTAMMU.

26 JBr>xeHus. 07.12.23
27 JBrxenus. 12.12.23
28 JIBroKeHUS. 14.12.23
29 KonTpoasHnas padora Ne2 19.12.23
30 Hunusap. 21.12.23
31 Ilnomane MOBEpXHOCTH LWIIMHAPA. 26.12.23
37 Ilomane MOBEpXHOCTH HMJIMHAPA. 28.12.23
33 [Tmomaas MOBEpXHOCTH MJIUHAPA. 09.01.24
34 Komnyec. 11.01.24
35 Konyec. 16.01.24
36 Ilnomaas MOBEpXHOCTH HWJIMHAPA. 18.01.24
37 Ilnomaae MOBEPXHOCTH KOHYCA. 23.01.24
38 [Lnomane MoBEpXHOCTH KOHYCA. 25.01.24
39 Y cedeHHbI KOHYC. 30.01.24
40 Cdepa u map. 01.02.24




41 Cdepa u map. 06.02.24
42 YpaBHeHUE U TUIOAAb ChEpHI. 08.02.24
B3auMHoe  pacmonoxkenwe — ceppl U 13.02.24
43 MJIOCKOCTH.
44 KonTpoubnas pabora Ne3 15.02.24
45 O0BEM PAMOYTOJIBHOTO NapasuIeTenune 1a. 20.02.24
46 OO0BEM npsAMOi M HAKJIOHHOW IPU3MBI. 22.02.24
47 OO0BEM TIPSIMON ¥ HAKJIOHHOW TTPU3MBI. 27.02.24
48 O0BEM IuIMHApA. 29.02.24
49 O0BEM IUIHHApA. 05.03.24
50 O0bEM UpamMuIbL. 07.03.24
51 O0bEM UpamMuIbL. 12.03.24
52 O06BEéM KoHycCa. 14.03.24
53 O06béM KoHyca. 19.03.24
54 O0BEM 11apa u ero yacTei. 21.04.24
55 OO0béM 11apa U ero yacTei. 02.04.24




56 KonTpoasnas padora Ned 04.04.24
57 [Inannmerpus 1 09.04.24
58 [IpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE 1 11.04.24
59 [IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE 1 16.04.24
60 MHoOrorpaHHuku 1 18.04.24
61 MHoOrorpaHHuku 1 23.04.24
62 Tena u MOBEpXHOCTH BPAIIECHUS 1 25.04.24
63 HN3mepeHne reoMeTpuieCcKuX BEJTUYNH 1 30.04.24
64 Koopaunats! 1 BEKTOPBI 1 07.05.24
65 Konumponvnaa paboma (umozoeasn). 14.05.24
Pesepe 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

Aranacsn JI.C., byryzoB B.®., Kagomue C.b. u ap. «MaremaTuka:
anredpa v Hayaja MaTEMaTUYECKOr0 aHanu3a, reometpus. ['eomerpus 10-11
Kkimacc: ydeb. s oOmeoOpa3oBaTeNbHBIX OpraHM3auii: 0a3oBBIN U
yriayOneHHbli ypoBeHby». — M.: [IpocBemenue, 2016.

METOINYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

1.

2.

o vl

3uB b.I'., Meiinep B.M. /lunaktuyeckue Matepraisl o reoMeTpun ais 10
kiacca. — M.: [Ipoceemenue, 2004.

3uB b.I'., Meilinep B.M. Jlunaktuueckue MaTepuanibl 1o reoMmeTpun mas 11
kiacca. — M.: IIpocsemenue, 2004.

3uB b.I'., Meiinep B.M., baxanckuii A.Il. 3agauu o reometpun ais 7 — 11
kiaccoB. — M.: IIpocseenue, 2004.
Caakssa C.M., byry3oB B.®. M3yuenue reomerpum B 10 — 11 kimaccax:
Meronnueckue pekoMeHaauuu K ydyeOHuky. Kuura nus yuurens. — M.:
IIpocsemenue, 2003.

JlutBunenko B.H. T'otoBumcs k EI'D. 10 knacc. — M., ITpocsemenue, 2011.
JlurBunenko B.H. I'otoBumcsa k EI'D. 11 kiacc. — M., IIpocBenienue, 2012.
denuenko JI.A., JlutBunenko I.H. Pa3HOypoBHEBbIE 3amaHust IS
TEMaTUYECKUX W HWTOTOBBIX KOHTPOJBHBIX padboT mo reomerpuu. 10-11
Kiacchl.- /1., 2008.

IToremkun B.JI., IToremkuna JI.JI. I'eomerpus. 10 — 11 kmacchl. 3agaunuk —
npaktukyM. — J1., 2017.
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