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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM pEaJbHOIO0 M HJI€AJIBbHOI0, XapakTepe OTPAKEHUs
MaTEeMaTUYECKON HayKOW SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyUalmxcs, a TakKe KauyecTB MBIIIICHHUS, HEOOXOAMMBIX [JIs aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPABICHHOCTH, TaK U TYMaHUTapHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a/lad eCTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaJIbHOTO ObITHs, (opma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAdyeCTB, MO3ITOMY AaKTyallbHa
3amaya (opmupoBaHUs y OOyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHusi mporpaMmbl yuyeOHOro kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIODKEHHST 00pa30BaHuUs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMxcst CpeHEN MIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPyAHEHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniyecs: 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
riyOOKO, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TE€OMETPUU KaK YacTH MHUPOBOM

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 OKPYKAIOIIEr0o MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSITHSIMH O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX U TBOPYECKHUX CIocoOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yYMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 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€OMETPUYECKAN aImapar Juisl PELIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro HW3y4yeHus 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO NO3HAHMs, U ONpeAEIEHHBIM 00pa3oM opraHu3oBaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METOY OOY4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yYalllUXCcsi B Kypce CTEpPEOMETpPUM MPOBOAMUTCS 3a CYET pelieHus 3a7ady Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX 00pa3oB M  33Ja4 Ha  ONEpUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISTHOCTH, 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
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSMU Y HaBBIKAMH OCYLIECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, mpsAMasd, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuyielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OpSMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  NPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHbBIX  IuiockocTed. Ilpocreiimine npocTpaHCTBEHHBIE (UIYpHl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSAMOM H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  NPU3HAK  IEPIEHIMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yroapHas
npu3Ma; TPaHU U OCHOBaHUS MPU3MBbI;, IpsAMas U HAKJIOHHAS NMPU3MbI; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl NOpu3Mbl H  nupamuisl. IIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPaMHUAA W TPaBUIIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexa’ip u ukocaap. CeueHus: pu3Mbl M TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbluncienre 3J€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomans OOKOBOM MOBEPXHOCTHM M TIOJHOM TMOBEPXHOCTH MPSAMOU TMPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW MHPaMUJIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béme. OO0BEM
MAPAMHU/JIbI, IPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenus

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMMOBEpPXHOCTU. [lunuHAap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM mmoBepxHocTU. KoHyC: ocHOBaHue U BepIinHa, oOpasyroias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJh MOBEPXHOCTU CREPHI.
B3aumHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
KoHyca. O0BEM 11apa U miomaab chephl.

[logoOuble Tena B mpocTpaHcTBe. COOTHONICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaUIeTbHO W MEPHEHIUKYJISIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTy U B ipocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. Pa3znoxkeHue BeKTopa 1o TpéM HEKOMILUIAaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM IMIpaBUJl JCUCTBUU C Bekropamu. IlpsAmoyronpHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CKajsipHOE NPOU3BEIECHUE BEKTOPOB.
Boluncienue yrioB Mexay IpsIMBIMH U TUIOCKOCTAMH. KoopAauHAaTHO-BEKTOPHBIN
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPaMMbl Yy4eOHOro TMIpeameTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLEeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJIb30BAaHMIO ITHUX JOCTH)KCHUN B JIPYrHX HayKaxX, TEXHOJOTHsiX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUIN HAYKU U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIyIIEero.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nveckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TIPUMEHATh MATEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC TNMHUTAaHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccud W pealn30BbIBaTh COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTEeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa MPOTSHKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYSCKHX 3aJ1a4 MaTEMaTHICCKOM HaIpaBJICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYpbl, IMOHWUMAHHEM BIIWSHHUS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpelnbl, OCO3HaHHWEM TJ00aJbHOTO XapaKTepa SKOJOTHYECKHX IIpoOJIeM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMaTHYCCKUX 3HAHWHN IJIs PEIICHUs 3a1ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMHPOBAHHOCTBI0O MHPOBO33PCHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAaKTUKH, 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 OCYIIECTBIISATH IMPOEKTHYID M HCCIEAOBATEIBCKYIO JESATEILHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOro IpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMEUIMU.

1)  Vuuseepcanvnvie  noznasamenvhvle  Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (0ceoeHue
Memoo0o8  NO3HAHUSA — OKpYJcanowe2o  mMupa,  NpuMeHeHue  J02U4ecKux,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUSA:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHYCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpE/CIICHUS]  TOHATHUW; YCTaHABIMBATh CYIICCTBCHHBIH  IPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPUIIATEIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpEYMs B (akTaxX, JaHHBIX, HAOJIOJCHUSAX U YTBEPIKICHHSIX;



npeajiaraTb ~ KPUTEPUM U1 BBISIBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUHH;

e JieJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

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

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3a1ayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJBb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUUE, MpodIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIUTAHUPOBAaHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SBJIECHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IIPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IIPOIIECCA, a TAKXKE BbIIBUTATh
IPEATIOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIATH AehUIMUTH UHGOPMALIUU, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmuvie KOMMYHUKAmMUGHbBlE  Oclicmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN pE3yJIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUSMH JIPYTHX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIHUN; B
KOpPEKTHOM Popme popMyIHpOoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pPE3yJbTaTbl  pPEIICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEOBAHUSI,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAIMU U OCOOCHHOCTEH ayAUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIIecTBA  KOMaHIHOM  H
VH/IMBHU1yaJIbHOM pa0bOThI IPU pEllIEHUH Y4eOHBIX 3a/1a4; IPUHUMATh 1IeJIb
COBMECTHOM JEATENBHOCTH, IUIAHWPOBATh OPraHMU3ALMI0 COBMECTHOM
paboThl, pacrpeaensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThI (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBbIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb padOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH YJI€HAMH KOMAaH/bI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG NTUYHOCHIU.
Camoopranusamnus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKHM, CAMOKOHTPOJISI  Tpoiecca U
pe3ysibTaTa pelieHus MaTeEMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IIPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIEGHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHUSIM, OOBSICHITH
NPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHMSI PE3yJbTaTOB JESTEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh NOHATUSAMU: MAPAIIEIBHOCTh U NEPIIEHIUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yIjla; IpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIMI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOI'PDAaHHHUKOB (IMpaMuJa; NpU3MA,
IPSIMOYTOJIBHBIN MapaieNnenumnes, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjiaccuukanuy (BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUNIEebl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUST MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIIOJHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemarsb 3a1aun Ha HaxOXJEHHE TEOMETPUUECKUX BEJIMYUH MO 0Opa3Lam Wiu
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHUU
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3iam Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruucisate 00bEMBI M TIIOIIAAM MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ nOpuMeHeHueM (GOopMysl; BBIUMUCIATH COOTHOUICHHUS MEXKIY
TUIOIIAASIMU TTOBEPXHOCTEHN, 00BbEMaMU NOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTth MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh H IJIOCKOCTh CUMMETPUU (QUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HWHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTs TeomeTpuueckue (HaKThl i PEUICHHS CTePEOMETPUUECKUX
3aJ1a4, MpEeANoJaralouMX HECKOJIbKO IIAroB PEIICHHUS], €CIIH YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

[IpyuMeHATP  MpPOCTEHINNME MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMEHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATUA B IPOLECCE IOMCKA PEIICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOIEMBbI, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallUM Ha A3bIKE T'€OMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmapara aareOpsl; peniaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.

11 KJIACC

OnepupoBaTh MOHATUAMH: MWJIMHAPUYECKAs TOBEPXHOCTh, 0OO0Opa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  IMOBEPXHOCTb,
oOpasyrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOTO CIOS;
IaPOBOU CEKTOP.

Beruucnare  0o0bEMBI M IUIOHMIAAM  TOBEPXHOCTEH Tel  BpalleHWUS,
Tr€OMETPUYECKUX TEJI C MpUMEHEHUEM (HOpMYII.

OnepupoBaTh MOHIATHUSMHU: MHOTOTPaHHUK, BIHUCAHHBIN B cdepy u
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpAaIlCHUS.

BeIuucaaTh COOTHOLIEHUSI MEXKIY TUIOIIAISAMH MOBEPXHOCTEN U 00BEMaMU
MOAOOHBIX TEII.



N300paxaTts u3yyaeMmble (PUIypbl OT PYKH U C IPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

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

W3Bnekatb, WHTEPNPETUPOBATH W MpeoOpa3oBbIBaTH HH(OpPMAIMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE JIEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXXEHHS BEKTOpa Ha YUCII0, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaaIo0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE IIPOM3BEIACHUE, PpACKIAAbIBaTh BEKTOp IO JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPINHAT.

[TpumensaTh reomerpuueckue (HaKTbl I PELUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemwate mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemlarp 3amaum Ha [0Ka3aTesIbCTBO MATEMATHYECKHUX OTHOILUCHUH U
HaXO0XkJI€HWE FeOMETPUUECKUX BEJIMUMH M0 00pa3laM WiIH alropuT™MaM, MPUMEHsS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATP MpOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHWS HA MPAKTHUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE TOHATUSA B IPOLECCE IOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallMd Ha S3bIKE T'E€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJIMUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypcsbl
OCHOBHbIE MIOHATHSI CTEPEOMETPUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
1/1506 I;)KGHI/IFI Hapnc Kax: 1 03.09 bubmmorexa [JOK
p pHcyH o ' https://m.edsoo.ru/aecc77cd

M300paKeHUS IIOCKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
Cepe/IMHbI OTpe3Ka
[lepecekaromuecs MI0CKOCTH,
nepeceKkaronyecs npsamas u 1 06.09 bubmiorexa LOK

P P ' https://m.edso0.ru/2d8a9c99
IJIOCKOCTh B IIPOCTPAHCTBE.
BxonHast koHTposibHast paboTa B 1 10.09 bubmuoreka [IOK
dopme OI'D ' https://m.edsoo.ru/db685e73
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 13.09 bu6muoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX ' https://m.edsoo.ru/a63959%d
yepTekax
Ky06 u nupamua, ux pa3BepTku U bubmuoreka [JOK

1 17.09

Mozenu. CeueHnss MHOTOTpaHHUKOB https://m.eds00.ru/b30dff38
Ky6 u nupamuna, ux pazBépTku U 1 20.09 bubnuorexa [IOK
Mojienu. CeueHuss MHOTOIPaHHUKOB ' https://m.edsoo.ru/3d8ffd32
AKCHOMBI CTEPEOMETPUHN U CIIEICTBUS 1 24.09 bubmuotexa [JOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

U3 HUX https://m.edsoo.ru/0Occ5c4fe
[TonsTre 06 akCHOMaTHYECKOM
8 IOCTPOCHUU CTEPEOMETPHUHU: aKCUOMBI 27.09 bubmorexa LOK
P p puH: ' https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
9 MOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI 01.10 bubmorexa LOK
P P pu: ' https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsTHe 06 akCHOMaTUYECKOM
10 MOCTPOECHUH CTEPEOMETPUN: aKCHOMBI 04.10 bubmmorexa [JOK
P P pu: ' https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, 08.10 Bbu6mmotreka [JOK
MapajuiebHbIE U CKPEIINBAIOIINECS ' https://m.edso00.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 napajuleJIbHEIC IIPSIMBIC B 11.10 bubmorexa [OK
P P 3} ' https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MApaAJIEIIBHOCTh TPEX
MIPSIMBIX
[TapamenpHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: 1510 bubnuotexa [JOK
[MapayuieIbHOCTh TPSIMOM 1 ' https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYTIBI ¢ COHANpaBIeHHBIMU 18.10 bubmmoreka [JOK
CTOPOHAMH ' https://m.eds00.ru/9f4071b9
15 VYroa Mexay npsMbIMU B 2210 bu6muoreka [JOK
HPOCTPAHCTBE ' https://m.edso0.ru/fe733862
16 VYroa Mexay npsSMbIMHU B 25.10 bubnuorexa [JOK



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862

IIPOCTPAHCTBE

https://m.edsoo.ru/2935a9a0

17 [TapannenbHOCTh MIOCKOCTEH: 05.11 bubnmnoreka HOK
MapajuieIbHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
. . bub6nmoreka [IOK
18 CaolicTBa mapajuiesIbHbIX IIOCKOCTEHN 08.11 https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbBIE
19 (burypsl Ha MIIOCKOCTHU: TETPAIP, 12.11 bubmorexa LOK
https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumne/
. bubnuoreka [{OK
20 Hoctpoeriite ceterinit A https://m.edsoo.ru/1d434dOf
. bubmuoreka [IOK
21 Hoctpoerite ceterinit 1911 https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
29 "[Ipsimble ¥ TUIOCKOCTH B 2911 bubmuoreka [IOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[IeprieHAMKYAAPHOCTD NIPSAMOU U
23 HJI(I;JCKOCTI/I: };IeppneHz[HKyljmpHLIe 26.11 bubmorexa HOK
https://m.edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapaienbHble U 2911 bu6muoreka [JOK
MEPIICHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIE U 03.12 bubmuoreka [IOK
MEePIEHANKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHmKyISpHOCTH 06.12 bubmuoreka [IOK
IIPSIMOM U INIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHaANKyJIApHOCTH 10.12 bu6muoreka [JOK
IIPSIMOM U TNIOCKOCTHU https://m.eds00.ru/79165d15
28 Teopema o npsimoii 13.12 bubnuoreka [JOK



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15

MEPIECHANKYISIPHOMN NIJIOCKOCTH

https://m.eds00.ru/635c5087

29 Teopema o npsimoit 17.12 bubnmnoreka HOK
MEPIECHANKYISIPHOMN NIJIOCKOCTH ' https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoi 20.12 bubmmoreka [JOK
MEePIEHIUKYISIPHON IIJIOCKOCTH ' https://m.edsoo.ru/7d18834b
[TepnieHIUKYISIp U HAKIIOHHBIC:
31 aiTOﬂHHeYOT IT)OLIKI/I 10 IIOCKOCTHU 24.12 Bubmiorexa HOK
P g ’ ) https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM 10 TUIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
32 a(i:TOﬂHI/IGYOT IT)quH 0 TJIOCKOCTH 27.12 bubmorexa [JOK
P fI ’ ) https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOM JI0 IIIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
33 aCCTOSHUE OT TOYKHU 0 INIOCKOCTHU 10.01 bubmorexa [JOK
p Jj ’ ) https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOM JI0 MIIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
34 a(i)TO}IHI/ICYOT l;quI/I 0 TTIOCKOCTH 14.01 bubmorexa [JOK
p Jvl ’ ) https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSAMOM JI0 MIIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY 17.01 bubmuoreka [JOK
HPSIMOM U TIOCKOCTBIO ' https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroi, TUHEHHBIN yrom 5101 bubmuoreka [IOK
JBYTPAHHOTO yTJTa ' https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi 2401 bu6muoreka [JOK
JABYIPaHHOIO yIJia ' https://m.edsoo.ru/c7c777ed
[lepneHuKyISPHOCTB MIJIOCKOCTEM:
38 MIPU3HAK NEPIEHIUKYIAPHOCTH B 28.01 bubmorexa LIOK
P Vp P 7 ' https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEMN
39 [TepneHUKYISIPHOCTD TIIIOCKOCTEH: 3101 bubmmoreka [JOK

MPU3HAK NEPIEHIUKYIIPHOCTU ABYX

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEH:

bu6nmorexa [IOK

40 3HAK NEPICHINK oc 04.02
HpHsH va HCHRRYIAPHOCTH ABYX https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
bub6nmoreka [IOK
41 TeopeMa 0 TpEX nepHeHANK a 07.02
PEMa O TPEX TIEPIICHAMIYILIpaX https://m.edsoo.ru/e4972cdc
bubnuoreka [IOK
42 Teopema o Tpéx nepne a 11.02
PEMA O TPEX TICPIICHMIEYILIpaX https://m.edsoo.ru/52188a7d
bubnunoreka LIOK
43 Teopema o TpEX mepneHAUKYISIPax 14.02
P Ry PHCHMIEYIAP https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "IlepneH IUKYISIPHOCTD MPSAMBIX U 18.02 Bbu6moteka [JOK
mwiockocTel" u "YIibl Mex Iy ' https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBINTYKJIbIC U HEBBIMTYKJIBIC 21.02 bubmorexa [OK
- Y ' https://m.edso0.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA
[Tpu3ma: N-yroyibHas pu3Ma; TpaHu |
OCHOBaHUS IPU3MBL; MIpsIMast U bubmuoreka [IOK
46 25.02
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHAST TTIOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN 58.02 bubmuoreka [IOK
MapajiesienuIie]l U ero CBOMCTBa ) https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas Mupamuaa,
a OCHOBaHHE a ;
48 IpaHd ¥ OCHOBaHUE MMAPAMHUIBI 04.03 bubmuorexa [JOK

OOKOBast ¥ OJTHAsI TOBEPXHOCTh
MIApaMU/Ibl; IPABWIbHAS U yCEYEHHAs

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

nupamuza

49

[IpaBuUIbHBIE MHOTOIPaHHUKHU:
MIOHSTHE MTPaBUIIBLHOTO
MHOTOTpaHHHKA; IIPaBUIIbHAS IIpU3Ma
U IIpaBWJIbHAS NUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuaa u
MIPaBWIbHBIN TeTpadip; KyO

07.03

bu6nmoreka IIOK
https://m.eds00.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CummeTpust B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUU B IUPAMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKaX

11.03

14.03

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [IOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 31eMEHTOB
MHOTOTPaHHHUKOB: pE€Opa, AMAroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
MIPU3MBI, TUIOIIAb OCHOBAHHM,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTU IIPABUIILHOU
MMpaMH/JIbl, TEOpeMa O IUIOIIA N
OOKOBOM MOBEPXHOCTH YCEUEHHOM
MTAPAMHUIBI

18.03

21.03

04.04

bubnmorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnunorexa LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK
https://m.edsoo.ru/5603e30b



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

55 KonrponsHas pabora o teme 08.04 Bu6muotexa [JOK
"MHOrorpaHHuKu" ' https://m.eds00.ru/a95f5c04
N bubnuorexa [{OK
11 11.04
56 onsTHe 00 00BEMe https://m.eds00.ru/7ad0020b
N bubnuorexa [{OK
15.04
> OOnEM rupamu el https://m.eds00.ru/235171b3
N bubnnorexa [JOK
18.04
S8 OOLEM mupamm ! https://m.edsoo.ru/f47dfefd
. bubnuoreka [{OK
22.04
59 OOLEM mupamm ! https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
25.04
60 OOLEM mupamm ! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
29.04
61 OGLEM mpH3MEL 20 https://m.eds00.ru/79853608
N bubmuoreka [{OK
2 06.05
6 OOBEM MpH3MEL https://m.edso0.ru/1e053890
N bubmuoreka [IOK
13.05
63 OOBEM MpH3MEL https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme 16.05 bubmmnoreka HOK
"OOBEMBI MHOTOTPaHHUKOB" ' https://m.eds00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 CHCTEMAaTH3alHs 3HAHMHA. 20.05 bubnunorexa LIOK
ITocTpoeHue ceueHuii B ' https://m.eds00.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpeHue, 06001IeHNE
CHUCTEMAaTH3allMsl 3HAaHHH. Bu6 OK
66 Brruucnenue paccTossHUM: MEXTY 22.05 nosmoteka I

ABYMA TOYKAMH, OT TOUKHU JO HpHMOﬁ,
OT TOYKH OO INTIOCKOCTHU, MCKIY

https://m.edsoo.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
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CKpCIIUMBAOIHUMUCA ITPAMBIMU

67

HToroBast KOHTpOJIbHAs paboTa

23.05

bu6nuoreka [IOK
https://m.eds00.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALUs 3HAHUM.
Beruucrnenue yrios: Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB MEKIY
IJIOCKOCTSIMU

26.05

bubnunorexa LIOK
https://m.edsoo.ru/56765e8hb

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,
1 HaMeTp; IIOMAAb IOBEPXHOCTH 1 06.09 bubnnorexa [JOK
g P> tan P ' https://m.eds00.ru/0341bc2b
cdepbl
B3anMHoe pacnionoxxenue cepbl u
bubnunoreka LIOK
2 IUIOCKOCTH; KacaTelibHas IJIOCKOCTh 1 13.09
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl
N3o6paxenue chepsl, mapa Ha
3 mrockoct. CeueHus 1mapa 1 20.09 bubnmorexa IOK
' pa- ' https://m.edsoo.ru/bc15f7f2
Pemenue 3amau
WINHIPAYECKast TOBEPXHOCTD,
4 IC;I6 a3 y W€ IUJINH qucxoﬁ 1 27.09 bubmorexa LHOK
Pa3YIOIIHE I AP ' https://m.eds00.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas
5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 04.10 bubnmnorexa [JOK
IUTONIAb OOKOBOU U MOJHOMN ' https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakeHne numuHApa Ha
MI0CKOCTH. Pa3BépTka uIuHapa.
6 Ceuenust IUIUH, pa (HJ‘IOCKOCTIE)IO 1 11.10 bubmorexa HOK
H . P ’ ' https://m.edsoo.ru/016e25eb
MapajuIeITIbHON HITH
MEePIEHINKYIISIPHON OCH IMJIMH]IPA)
bubnunoreka LIOK
7 Konnueckast mOBEpXHOCTb, 1 18.10 nosmoteka I

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

bubnunoreka LIOK

8 §) ; 25.10
OPPASYIOIAA H 0Fh, TUTOTAA https://m.eds00.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VYceuéHHblil KOHYC: 00pas3 e u

9 BBICOTA; OCHOBaI:Hﬂ u gox?:;: 08.11 Bubmiorexa OK

’ ) https://m.edso0.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 g 15.11
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTBIO0, TPOXOISIIEH Yepe3
BEPIIUHY)

11 KoMmb6unanus ten BpaiieHus u 2911 bu6nmorexa LIOK
MHOTI'OTPaHHUKOB ' https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B 2911 bubnmnoreka HOK
MHOT'OTPaHHUK UJIU B TEJO ' https://m.eds00.ru/0b136158
BpaIlICHUS

13 [TonsiTue 06 00BéMe. OCHOBHBIC 06.12 but6mmorexa [IOK
CBOICTBa 0OBEMOB TEN ' https://m.edsoo.ru/26a03fh7

" bubnuotexa [JOK
14 O0né a, KOHyca 13.12
HEM HHJTHHIPA, KOHY https://m.edso00.ru/5513d87b
but6mmorekxa [IOK

15 O0né 20.12

BEM apa i IIOMae Chepa! https://m.edsoo.ru/d189bde2

16 [TooOHBIE TENa B TPOCTPAHCTBE. 27.12 bubmorexa [TOK

https://m.edso0.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

bubnunoreka LIOK
17 Pemenune 3amaq 10.01
. https://m.edsoo.ru/4a33a8ab
18 Pemenue 3agau mo remam "Tena 17.01 bubnunorexa LIOK
spameHusn" 1 "O0beMBbI TE ' https://m.edsoo.ru/5caefclb
19 KontponbHas paboTa mo TeMam 24.01 bubnnoreka [JOK
«Tena BpameHus» u «OOBEMBI TEI» ' https://m.edsoo.ru/23f4f089
BekTop Ha MII0CKOCTH U B
20 npoctpanctBe. CloxeHue u 31.01 bubnnoreka [JOK
BBIYUTAHUE BEKTOPOB Y MHOKEHHUE ' https://m.edsoo.ru/dee379eb
BEKTOpA Ha YHCIIO
Paznoxxenue BekTopa 1mo TpeEM
21 HEKOMILJIaHAPHBIM II:CKTO apM 07.02 bubmorexa HOK
p pam. ) https://m.edsoo.ru/a28fd74e
[IpaBuno napannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUJI JICUCTBHI C 14.02 bubnmorera IOK
P p ' https://m.eds00.ru/5a827900
BEKTOpaMH
KoopamHaTHO-BEKTOPHBIN METO
23 I le::meHI/m reOMef HYECKUX ! 21.02 bubmorexa LHOK
pHp p ' https://m.edsoo.ru/d3a1fe30
3a71a9
[IpsmoyronbHas cuctema
24 KOOpJWHAT B IPOCTPAHCTBE. 58.02 bubmuoreka [IOK
Koopaunars! Bekropa. [Ipocreiimue ' https://m.edso0.ru/48db7058
3aJ1a4M B KOOpIMHATAX
Yron Mex E€KTOpaMH.
o5 TOJI MEXKy BEKTOpaMH 07.03 bubmuorexa [JOK

CkansipHO€E ITPOU3BEIEHNE BEKTOPOB

https://m.edsoo.ru/725effc4
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Beluncnenue yrios Mexy

bubnunoreka LIOK

26 MPSAMBIMH U TIJIOCKOCTIMH 14.03 https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o Teme
27 "BekTophl U KOOpAUHATHI B 21.03 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
IToBTOpEeHME, 0000IIEHNE U
28 cucrtemaTusanus 3Hanuii. OCHOBHBIE 04.04 bubnuoreka [{OK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
29 cucrtemaTusanus 3Hanuii. OCHOBHBIE 11.04 bubnuoreka [{OK
burypsl, pakThl, TCOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHue, 06001IeHNE 1
30 cucTeMaTu3alus 3HaHui. 3anauun 18.04 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHue, 06001IeHNE 1
31 CHUCTEMAaTU3alMs 3HaHUW. 3aa4un 55 04 bubnmnoreka HOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IEeHNE U
32 cucreMaru3anus 3HaHuid. OCHOBHBIE 16.05 bu6muoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH
but6mmorekxa [IOK
33 HToroBasi KOHTpOJIbHASA paboTa 20.05 https://m.edsoo.ru/ec24dfc?
34 [ToBTOpeHnue, 06061IeHNE 1 23.05 bu6muoreka [IOK

cUCTeEMAaTH3alusd 3HaAaHUN

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



