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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIICMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPaAUIUHA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHITUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHusl OOYCJIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUM B HAINPABICHUMU JTMYHOCTHOTO
pa3BuTUsa oOydaronuxcs, GOopMUpPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oOyyarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M TMPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKEeHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEAbHOTO0 MHpA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
ydaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECIEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPHU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJIE pEUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OoprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00IacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCHENIHOTO IMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSIECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3aja4a (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUSI — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yyeHusi — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0©0a30BOM YpOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE UCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIHMMOCTh B T'€OMETPUUYECKUX
3HaHUSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHMe yMeHUsS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKCHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHus B XOJAE pEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYadbHBIX | TBOPUYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHUE pacClo3HaBaTh MPOSBICHUS TE€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus MTPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO TMPOrpPaMMBbl SIBJISIETCSl BKJIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaéTcs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyaluxcs B Kypce€ CTEpEOMETpUU IPOBOAMUTCS 3a CYET pelleHus 3aJad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NPOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOJHOTO COIEPHKAHUS.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopbl 1 KOOPAWHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO M0 COAEPKATENbHBIM JIMHUSM, HO U IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKuM o0Opa3oM, dYTOOBI OBIAJEHUE T'COMETPUYECKUMU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IEPECEKarOIInecs,
napajuleJbHble M CKpelluBarolmuecs npsMsle. llapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajylejbHbIE IIPSAMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEN napajijieJbHbIe IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIE IapajuUICJIbHBIE W NEPIECHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMONM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEMHBIM  Yrojll  JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp ¥ HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHOAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIIYKIIBIE
Y HEBBIYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenunes; U ero cBoucrsa. Ilupammpma: nN-yronpHas nupamuzaa, TpaHA U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBasl M MOJHAS TIOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuiasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBWJIbHAS IMPAaMHUJA; NPaBUIIbHAs TPEYroJibHAS IMpaMHUIAa WM NPABUIIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noxeKa’ap v ukocasap. CeyeHus NprU3Mbl U TUPAMULBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IHpaMHJIAX, NapaJIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM IPU3MBIL
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMHIIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOHIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KIIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UTUHAPUIECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKOW TMOBEpXHOCTH. I[lunmuHAp: OcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOLIAIb MOBEPXHOCTH C(hEpHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanun Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MIPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ Bekropamu. [IpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienre yriioB Mexay NpsIMBIMU U IIOCKOCTAMH. KoOpauHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUH F€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa PpOCCHICKOro 00IlecTBa, MpPEACTaBICHUEM O
MAaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U HA3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
K HCTOJIb30BAaHUIO ATUX JIOCTIKCHHH B JPYrUX HayKaX, TEXHOJIOTHAX, cdepax

HKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO Hapoa;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, JTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCTIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
HMHTEpecax 370poBOro U 6€301macHoro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBHIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC IKU3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHUYEeCKOW HAITPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHYECKON KYyJbTYphl, TMOHUMAHHEM BIIASHHS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpempl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAIOIICH Ccpejbl, IUTAaHUPOBAHUS IIOCTYIIKOB M OICHKH WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKHW Kak cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloOB €&
pPa3BUTHS M 3HAYUMOCTH JIII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJCTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBEHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETIbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUsAMU, YHUBEPCATbHBIMU PecyIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaom
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memooo8  NO3HAHUA — OKpyJycaowe2o  mMupa,  NpuMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEeJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS /i OOOOINEHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJACHUSX W YTBEPKIACHUSIX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3azaun (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpodsIeMy,
yCTaHABIMBaTh  WCKOMOE M  JaHHOe, (opmMupoBath  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (POPMYIMPOBATH 0OOOIIEHUS U BBIBOJBI 110 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O0OOIICHUI;

e IIPOrHO3UMPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHUS O €r0 Pa3sBUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDUUUTH UHDOPMALUU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a4a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, PEACTABNIATH €€ B pa3NuuHbIX (popmax,
WITIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMynuxamuenvle  Oelicmeus, — obecneuusarom

cpopmMupo8aHHoCcms CoOyuanIbHbIX HABLIKOE 00YUATOUWUXCS.



OO01menue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4d, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHns; COMOCTABJISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYyXUBaTh pa3lIyUEe U CXOJCTBO MO3ULMUHI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALNN U OCOOCHHOCTEN ayITUTOPHH.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboTHI, pacrpenensTh BUABI padoT, JOTOBapUBATKLCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KA4eCTBO CBOETO BKJaJa B OOIMMUU MPOIYKT MO KPHUTEPHUSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

dopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]1aui, BEIOUPATh CIIOCO0 PEeIICHUS
C y4€TOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMH II03HABaTEIbHONW pedIIeKCMM Kak  OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII IIpoliecca H
pe3ysbTaTa pelieHus MaTeEMaTUYEeCKON 3a1a4u;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B [IE€ATEJIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YIbTAaTOB IEATEIBbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEJMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATHIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIH YTroJl JABYTPAaHHOIO yria; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
PSAMOYTOJIBHBIN TIapajuIeNIeumne, Kyo).

KiaccupunupoBath ~ MHOTOTPaHHUKH, BHIOMpas ~ OCHOBaHUSA  JUIS
Kiaccupukanuy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEUCHU M, UCIIOIB3YSI METOT CIEIOB.

Ctpouth C€Ye€HMSI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAX0XKACHHUE TEOMETPHUUECKHUX BEJIUYMH 1O 00pas3liaM Uiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MAaTEMATHUYECKUX 3a7ad Ha BBIYUCJICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

Pemrats 3a1aun Ha HaXOXJACHUE T€OMETPUUSCKUX BEJIMYMH 1O o0pasiaM HIIH
aJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl TPH PEUICHUH
CTAHJAPTHBIX MAaTEeMAaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY NPIAMOM W IIJIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaAaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OopMys; BBIYUCHATH COOTHOIICHUS MEXIY
IJIOMIA/ISIMU TTIOBEPXHOCTEM, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATHUSIMH: CHUMMETPUA B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIararMx HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEIIUYMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHIAPUYECKAas TMOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MHUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TMTOTYUYEHUS TEN BPAICHHUS.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI M IUIOMIAAM  TIOBEPXHOCTEH Tl  BpalieHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMS.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATHL U MPEOOPA30BbIBATH HH(POpPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaJblBaTh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomerpuyueckue (axkThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIarOB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiiine reoMeTpUYECKHE 3a/laud Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MATEMATHYECKUX OTHOLIEHHH H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM airOpUTMaM, IPUMEHSSI
M3BECTHBIE METO/IbI ITPY PELICHUM CTaHAAPTHBIX MaTEMaTUUECKUX 3a1a4.

[IpumeHaT, mpocTeiiMe NPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3aa4.

[IprBOAUTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, ammapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJCHUEM F€OMETPUUECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoasubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpuio 10 https://resh.edu.ru/
IT .
9 pSAAMBIE U IJIOCKOCTH B IIPOCTPAHCTBE ) 12 1 httos://resh.edu.ru/
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
IT
3 epHeHHmfyMpHOCTB MpAMBIX 12 https://resh.edu.ru/
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://resh.edu.ru/
5 MHororpaHHuKH 11 1 https://resh.edu.ru/
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 https://resh.edu.ru/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1 https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
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11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena Bpaienus 12 https://resh.edu.ru/
OO6bEMBI TEN 5 https://resh.edu.ru/
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 https://resh.edu.ru/
I1 000
OBTOPCHHE, 000 HICHI:IC, 7 1 https://resh.edu.ru/
cucreMaTrui3anus 3HaHuu
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
w/n Tema ypoka Beero Konrpoasubie | IIpakTHyeckue 06pazoBaATENBHbIC
padoThI padoThI pecypest

OCHOBHBIE TIOHSITHS CTEPEOMETPHUHU: TOUKA,
npsimasi, III0CKOCTb, MpocTpaHcTBo. [IpaBuna

1 n300pakeHUsT Ha PUCYHKaX: W300pakeHus 1 https://resh.edu.ru/
TUTOCKOCTEH, MapajuIeTbHBIX MPSMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka

) [TonsTHS: IepeceKarouuecs MIOCKOCTH, 1 httos://resh.edu.ru/
nepeceKaromuecs npsmas 1 miocKocTh

3 [TonsiTHS: Mepecekaronuecs MIOCKOCTH, 1 httos://resh.edu.ru/
nepeceKaromuecs npsimas 1 miocKocTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPAHHHUKOB Ha 1 https://resh.edu.ru/
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax
HavanbHble cBeieHus 0 Kyoe U mupamue,

5 ux pa3BEPTKU U Mozenu. CeueHus 1 https://resh.edu.ru/
MHOTOTPaHHUKOB
HavanbeHble cBeieHus 0 Kyoe U mupamue,

6 uX pa3BEPTKU U Mozenu. CeueHus 1 https://resh.edu.ru/
MHOTOI'PaHHUKOB
[TonsiTne 06 aKCHOMAaTUYECKOM MOCTPOECHUH

7 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U 1 https://resh.edu.ru/

CICACTBUA U3 HUX
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[TousiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH

8 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHU U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHN U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MOCTPOCHUN
10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U https://resh.edu.ru/
CJIEJICTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 MPOCTPAHCTBE: MEPECEKAOIINECS, https://resh.edu.ru/
napajuleNibHble U CKpPEIIUBaIOIINecs IpsIMble
[TapanienbHOCTh NPSAMBIX U TIIOCKOCTEN B
12 MIPOCTPAHCTBE: MapayiebHbIe np;ﬂ\fLIe B httos://resh.edu.ru/
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TJIOCKOCTEN B
13 npoctpanctse: [lapannensHOCTh NpIMON 1 https://resh.edu.ru/
IJI0CKOCTH
14 VYriasl ¢ coHanpaBI€HHBIMU CTOPOHAMM https://resh.edu.ru/
15 Yroa mexay NpsMbIMU B IPOCTPAHCTBE https://resh.edu.ru/
16 Yron Mexay NpsMbeIMHU B IPOCTPAHCTBE https://resh.edu.ru/
17 [TapannenbHOCTH MIOCKOCTEH: httos:/resh.edu.ru/
napasuieNbHbIe MI0CKOCTU
18 CBolicTBa napayuIeIbHBIX INIOCKOCTEN https://resh.edu.ru/
19 [IpocTeiimre mpocTpaHCTBEHHBIE GUTYPHI Ha httos://resh.edu.ru/
IUTOCKOCTHU: TETpadp, KyO, napasiesenumne
20 ITocTpoenue ceuenuii https://resh.edu.ru/
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21

[Toctpoenue ceuenui

https://resh.edu.ru/

KonTtponsHas padora o teme "[Ipsimbie u

22 IJIOCKOCTH B pocTpaHcTBe. [lapannenbHocTh https://resh.edu.ru/
HPSIMBIX U IJI0CKOCTER"
IleprieHIUKYIAPHOCTH MPAMOI U IIOCKOCTH:

23 PHCHMKYIEP p https://resh.edu.ru/
MEePIEHIUKYIISIPHBIE TIPSIMBIE B TPOCTPAHCTBE
TIpsamMeble mapauienbHbIE U

24 p P https://resh.edu.ru/
MEePIEHIUKYIISIPHBIE K TUIOCKOCTH
IIpsamele mapauienbHbIE U

25 p P https://resh.edu.ru/
MEePIEHIUKYIISIPHBIE K TUTIOCKOCTH
TIpu3Hak nepreHIuKyJIApHOCTH IPIMOM 1

26 p PHCHHKYIAD p https://resh.edu.ru/
IUIOCKOCTH
TIpu3Hak nepreHIuKyJIIpHOCTH IPIMOM 1

27 P PHCHHIYIAD p https://resh.edu.ru/
IJIOCKOCTH
Teopema o npsIMOH NEPIEHAUKYIISIPHON

28 p p PHCHMKYIAD https://resh.edu.ru/
IJIOCKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON

29 P p PHCHIMIYTAD https://resh.edu.ru/
IJIOCKOCTH
Teopema o OpsIMOU NEPHIEHAUKYIIIPHON

30 p p PHCHIMIYIIAD https://resh.edu.ru/
IJIOCKOCTH
[lepnenauKyIsip ¥ HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
MPAMO# 70 MIIOCKOCTH
[lepnenuKyIIslp ¥ HAKIIOHHBIE: PACCTOSIHHUE

32 OT TOYKH [0 IUIOCKOCTH, PACCTOSTHUE OT https://resh.edu.ru/
MPsIMOM JI0 MIIOCKOCTH

33 [lepnenuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHHUE

OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHHUEC OT
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IPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip ¥ HaKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
HPSIMOM 10 IJIOCKOCTH
VTIIIBI B IPOCTPAHCTBE: YrOJ MSXKAY IPIMOM
35 pocTp - Ay np https://resh.edu.ru/
U TUIOCKOCTBIO
BYT'PAHHBIN yrOJI, IMHEHHBIN yTOI
36 Jleyrp a yr https://resh.edu.ru/
JBYTPAHHOTO yria
BYT'PAHHBIN yrOJI, IMHEHHBIN yTOJI
37 Jleyrp a T https://resh.edu.ru/
JIBYTPAHHOTO yria
IlepreHIMKYISIPHOCTD IJIOCKOCTEH: IIPH3HAK
38 PHCHMKY TP p . https://resh.edu.ru/
MEePIEHINKYIIIPHOCTH IBYX TJIOCKOCTEN
IlepneHIMKYISIPHOCTD IJIOCKOCTEH: IIPH3HAK
39 PHICHIHIYIAD p . https://resh.edu.ru/
MEePIEHANKYISIPHOCTH JBYX MJIOCKOCTEH
IlepneHAUKYAIPHOCTD IIOCKOCTEH: IPU3HAK
40 PHCHMIY AP pv https://resh.edu.ru/
MEePIEHANKYISIPHOCTH JBYX MJIOCKOCTEH
41 Teopema o TpEX mepHeHANKYIIApax https://resh.edu.ru/
42 Teopema o TpEX mepHEHANKYIIPAX https://resh.edu.ru/
43 Teopema o TpEX mepHeHANKYIIApax https://resh.edu.ru/
KonTtponpHas paboTa o remMam
"IlepreHAUKYISIPHOCTD IIPSIMBIX U
44 prena “"y "p P https://resh.edu.ru/
mockocTel" U "YTibl MEXly NPSIMBIMU U
IUIOCKOCTSAMH"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
9JIEMEHTBI MHOTOTPAaHHKKA, BHITYKIIBIC U
45 P y . https://resh.edu.ru/
HEBBIITYKJIble MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
46 [Ipusma: N-yronpHas npusma; rpaHu u https://resh.edu.ru/
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OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pu3Mbl; OOKOBAs U MOJHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napajulesIeuIe]l ¥ ero CBOMcTBa

https://resh.edu.ru/

48

[Inpamuia: N-yrojibHasi NMpaMKUIa, TPaHA U
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTh [IUPAaMU/JIbI; IIPAaBUIIbHASA U
yceu€HHas nmupaMmuia

https://resh.edu.ru/

49

[IpaBusbHBIE MHOTOTPAHHUKU: TTOHSITHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
Mpu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS IUPaMUAA U
IIPABUIIBHBIN TETPasdip; KyO

https://resh.edu.ru/

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp, JOJICKAdIP U
HUKOCadIP.

https://resh.edu.ru/

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIHO TOYKH, MIPSIMOM, TNIOCKOCTH.
DneMeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

https://resh.edu.ru/

52

Brruncnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHau, yribl

https://resh.edu.ru/

53

[Tnomaabs 60KOBO¥ MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTHU MPSAMOM TPU3MBI, IIOIIA/1b
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSAMOM IPU3MBI

https://resh.edu.ru/
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[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmu/bl,

54 . 1 https://resh.edu.ru/
TeopeMa O IJIoaau OOKOBOM TTOBEPXHOCTH
YCEUYEHHOM MUPaMU/IbI
55 FOHTPOHBHM pa6,(,)Ta Ho Teme 1 https://resh.edu.ru/
MHororpaHHuku
56 [onsitne 06 06BEMeE 1 https://resh.edu.ru/
S7 O06bEM TUpamMuIbI 1 https://resh.edu.ru/
58 OO0BEM TTHpaMHUIBI 1 https://resh.edu.ru/
59 OO0BEM TTHpaMHUTBI 1 https://resh.edu.ru/
60 OO0BEM TTHpaMHUTBI 1 https://resh.edu.ru/
61 OOBEM TTPU3MBI 1 https://resh.edu.ru/
62 OO0BEM TTPU3MBI 1 https://resh.edu.ru/
63 O06BEM TTPU3MBI 1 https://resh.edu.ru/
64 KonTtponbHas pa6"oTa o Teme "OO0BEMBI 1 httos://resh.edu.ru/
MHOTOT'PaHHUKOB
[ToBTOpEeHUE, 0000IIEHNE CHCTEeMaTH3aITUs
65 3HaHu#. [locTpoeHue ceueHmii B 1 https://resh.edu.ru/
MHOTOT'PaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CHCTeMaTH3aITUs
3HaHUH. BBIYKCIICHNE PACCTOSHHIA: MEXTY
66 JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH, OT 1 https://resh.edu.ru/
TOYKH JI0 TIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Htoroas koHTpoJbHas paboTa 1 https://resh.edu.ru/
[ToBTOpEHue, 0600IIeHNEe CUCTEMATH3AIIHS
68 3HaHMW. BeruncneHue yrios: Mexay 1 https://resh.edu.ru/

CKpCHIUMBAOIHUMHUCS ITPAMBIMHA, MCIKIAY
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MPAMOM U TJIIOCKOCTBIO, IByTPAHHBIX YIJIOB,

YIJI0B M@Ky TIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

68




11 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHBbIE
uudposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl

Cdepa u map: eHTp, paguyc, THaMeTp;

1 (bep P P, pazuye, A p 1 https://resh.edu.ru/
TIJTOIA]Th TIOBEPXHOCTH C(HEpHI
B3aumnoe pacnonoxenue chepsl u

2 IUIOCKOCTH; KacaTellbHasl IIOCKOCTD K 1 https://resh.edu.ru/
chepe; iomaas chepsl
N3o6pakenne cepsl, mapa Ha IIIOCKOCTH.

3 P Gep P 1 https://resh.edu.ru/
Ceuenus mapa
HunuHaapudeckas TOBEPXHOCTb,
00pa3yronye MUIHHIPUICCKON

4 pasyro H P . 1 https://resh.edu.ru/
MMOBEPXHOCTH, OCh IMJIHHAPUICCKOMN
MTOBEPXHOCTH
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yrolas U OCh; MJIOMIA b 1 https://resh.edu.ru/
OOKOBO M MOJHOM MOBEPXHOCTH
N3obpaxenne MuiInMHApa Ha MIIOCKOCTH.
Passéprka mununaapa. CedeHus HUInHAPA

6 pTRa Il AP . H P 1 https://resh.edu.ru/
(TIOCKOCTBIO, TApATLICIBHON UITH
MEePIEeHIUKYIAPHON OCH IIIMHAPA)
Konunueckas HoBepXHOCTh, 00pa3yroIue

7 KOHMYECKOW IOBEPXHOCTH, OCh U BEPILIMHA 1 https://resh.edu.ru/
KOHHYECKOU MOBEPXHOCTH

8 KoHyc: ocHOBaHMeE U BEpILNHA, 1 https://resh.edu.ru/
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oOpa3yrolias U 0Cb; IUIONalb OOKOBOH U
IIOJTHOW ITOBEPXHOCTH

YcedéHHBIN KOHYC: 00pa3yoIre U BhICOTA;

9 https://resh.edu.ru/
OCHOBaHUs U OOKOBAsi IOBEPXHOCTh
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3BépTka konyca. CG‘IGHI/IHUKOHyca httos://resh.edu.ru/
(TUIOCKOCTHIO, MapaANIJIEIbHOW OCHOBAHUIO, U
TIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

11 Komburatuus Tex BpauieHus https://resh.edu.ru/
MHOTOTPaHHUKOB
MHororpaHHHK, OITMCaHHBIN OKOJIO chepbl;

12 ctepa, BIIMCaHHAs] B MHOTOTPAHHUK WJIH B https://resh.edu.ru/
TEJIO0 BPAIICHUS

13 HOHUSITI/IG 00 00béme. OCHOBHBIE CBOMCTBA httos://resh.edu.ru/
00BEMOB TeN

14 O06bEM IUIMHAPA, KOHYCa https://resh.edu.ru/

15 O06bEM mrapa u womaas chepsl https://resh.edu.ru/
[TogoGHbIe Tesa B IPOCTPAHCTBE.

16 CoOTHOIICHHS] MEXKTY TTOIIASIMHU https://resh.edu.ru/
MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

17 KOHTpOJ'ILI;IaH Pa60Ta o TeMam "Tena httos://resh.edu.ru/
Bpamienus" u "O0bemsbl Ten"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE https://resh.edu.ru/

19 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB https://resh.edu.ru/

20 YMHOKEHNE BEKTOPA Ha YHUCIIO https://resh.edu.ru/
PasnoxeHne BEKTOpa 10 TPEM

21 HEKOMIUTAHApHBIM BeKTopaM. IIpasuio https://resh.edu.ru/

apajiiejacnuicaa
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22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPABUJI JEHCTBUN C
BEKTOPaMH

https://resh.edu.ru/

23

[IpsimoyrosbpHas cucteMa KOOpAUHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmue 3aga4n B KOOpAMHATAX

https://resh.edu.ru/

24

VYron mexay Bekropamu. CKansipHoe
MIPOU3BE/ICHUE BEKTOPOB

https://resh.edu.ru/

25

Beruncnenue yriioB Mexy NpsMbIMU U
IIJIOCKOCTSIMHA

https://resh.edu.ru/

26

KoopnHaTHO-BEKTOPHBIM METOI TPU
pPELICHNU TEOMETPUYECKHX 3a1a4

https://resh.edu.ru/

27

KonTtponbHas padoTa o Teme "BekTopsl u
KOOpJIMHATHI B MPOCTpPaHCTBE"

https://resh.edu.ru/

28

[ToBTOpEeHME, 0600IIEHNE U
cucreMarusanus 3Haguii. OCHOBHEIE
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPU U

https://resh.edu.ru/

29

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anys 3HaHui. OCHOBHEBIC
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

https://resh.edu.ru/

30

[ToBTOpEeHUE, 0000IICHNE 1
cUCTeMAaTHu3alysa 3HaHUH. 3a1aun
TJIAHUMETPUHU M METOJIbI X PELICHUS

https://resh.edu.ru/

31

[ToBTOpEHue, 06001eHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI

https://resh.edu.ru/
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[ToBTOpEHue, 0600IICHNE U
cCucremMatTu3sanus sgaHuii. OCHOBHEIE

32 1 https://resh.edu.ru/
¢burypsl, (hakThl, TEOPEMBI Kypca
CTEpPEOMETPUHU

33 Wrorosas koHTposbHas paboTa 1 https://resh.edu.ru/
1 600

34 OBTOPCHHE, 000 HICHI:IG 1 1 https://resh.edu.ru/
cucreMaTrui3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa u Hadajaa MaTeMaTHYEeCKOTO aHaIn3a, TEOMETPHSI.
Anrebpa 1 Hauajla MaTeMaTH4YecKkoro ananusa (B 2 yactax), 10 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anexcanaposa JI.A., Mapnaxaesa E.JI.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

https://resh.edu.ru/

MognucaHo unudposoin noanucoto: MYHULIMMAJTIBHOE
ABTOHOMHOE OBLLEOBPA3OBATE/IbHOE
YUYPEXXAEHWE "CPEAHAA OBLLEOBPA3OBATE/IbHAA
LIKOJTA Ne 28" I. CbIKTbIBKAPA


https://resh.edu.ru/
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