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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBbIX AUCHUIUIMH. PazBuTHe y oO0yyaroumxcs
NPAaBWIbHBIX MPEICTABIEHUN O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
Tr€OMETPUU B CUCTEME HAayK M POJIM MAaTEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbInUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUMOTE3bl HEMOCPE/ICTBEHHO HCIOJB3YIOTCSA TMPHU PEIICHUU 3a/1ad eCTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX JEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHSA, (opMma
OTpaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AeHcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS. OJAHUM W3 TMPOPECCHOHAIBHO BaXXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3ajadya (HOpMUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KAk
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JCUCTBUM,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOT'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATILHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE INpe/Ha3Ha4Y€Ha IS
00y4JaromuXcs CPEeTHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOUThH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpUH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUIO Oosee
riy0OKo, €clii B JajbHEHIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl  OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M Tellax BpPAIICHUS
KaK O BOXHEHMIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacro3HaBaTh Ha YEpTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIQJICHHE METOJAaMHU PEIICHUS 3a]ay Ha MOCTPOEHHUS Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX PUTYD;

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

e OBJQJCHHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHWE  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyKIeHusT B XOJAE PpEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHUX  CIIOCOOHOCTEN
o0yyJaromuxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmMmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECCKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIE PE3YIbTATHI.

OTAMYUTENBLHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEACIIEHHBIM 00pa30oM OpraHU30BaHHas paboTa HaJl
HUMH, YTO CIHOCOOCTBYIOT pPAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIPeMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOIY OOYy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON AesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYaluxcss B Kypce CTEpEOMETPUU TMPOBOAMTCS 3a CUET pEIIeHUs 3ajJad Ha
co3ZaHue  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
IPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEPKaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO M0 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpeHEro 00IIero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelEHHBIM IO ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenune reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: II€PECEKAIOIIUecs,
napajulejbHble W CKpeluuBaroluecs InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: NapajylejbHbIE IIPsSMBbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOU U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiebHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocrelimue mpocTpaHCTBEHHbIE (GUIYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenune; MoCTpOeHUEe CeYSHHI.

[leprieHAUKYIISIPHOCTD NMPSAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE NPSAMBIE B
[IPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IMpPSAMOHM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM YrojJl  JABYI'PAHHOIO  yrija.
IlepnieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOT'PaHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuieJienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMHPAMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS IMPAaMUJA; NPABUIIBHAsL TPEYroJibHAs IHPaMHAA M IPaBUIIBHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojieKka’ip u ukocasip. CeueHust IpuU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  DJEMEHTBl CUMMETPUHM B IIHpaMMAAX, NapajuleNeNnIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JOuaroHaid, YIJIbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJAb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHo mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUIbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEll.

11 KJIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UJTUHIPUYECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEepXHOCTH. KOHYC: OCHOBaHUE M BepIlIMHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpasyrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETp; IJIOMIAb MOBEPXHOCTH C(hEpHI.
Bzaumuoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cdepe;
TI0A b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka IUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss YW MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1UIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Cedennsi nwIMHApa (HapaJiieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUEHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. ClokeHre U BBIYUTAaHUE BEKTOPOB.
YMHOXeHHEe BEeKTOpa Ha 4yucio. Pa3noikeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteiimine 3amaum B
KOOpJAMHATax. YTron Mexay Bekropamu. CkalsipHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMH U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, chepax

HKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:
OCO3HAHHEM JTYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapoa;

c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONYMBOTO OYTYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKJIIOYasl 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/I0POBUTENBHOU
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYyHIY, OCO3HAHWUEM IIEHHOCTH TPYJIOIIOOWS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71ad MAaTeMaTHICeCKOW HAITPaBICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJIOTHYECKOW KYJIBTYpPbhl, IOHUMAHHUEM BIIASHHS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIICH cpeibl, IUTAHUPOBAHUS TIOCTYIKOB M OIEGHKH WX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPeIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAaKTHUKW, TOHUMAaHHUEM
MaTEMaTHYECKOM HAyKu Kak c(]epbl 4YeIOBEYECKON eATEeIbHOCTH, JTaloB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYJBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TMPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVUBUAYAJTBLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJabTaThl OCBOEHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MartemaTuka» XapaKkTepU3yITCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OeUCNEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYJCanue2o  mMupa,  NHpuUMeHeHue  JIO2UYEeCKUX,
uUcce008amenbCKux onepayull, ymenui pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMCTBUA:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKK MaTEeMaTUUECKUX
O0OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy IOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHSATUM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAUMOIO aHAJIN3a;

e BOCIpUHUMATH, (QOpMYyIHpPOBaTH W  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPUIATENIbHBIC, €AMHUYHBIC, YaCTHBIE MU OOIIUE;
YCIIOBHBIC;

e BBUIBJITH  MaTeéMaTUYEeCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOACHUSIX M YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISIBICHHS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT MPOTHUBHOI'0), BHICTpAaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYECKOTo
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLIEHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YNIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKXKE BBIIBUIAThH
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumei:

e BBUIBJIATH JAeUUNTH UHDOPMALMM, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U IS PELICHMS 3aa4H;

e BbHIOMpaTh HMHQOPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, IPEACTABIATh €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmanuu o CaMOCTOSTEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, 0becnequusarom

copmMupo8aHHoCms COYyUANbHBIX HABLIKOE 00YYAIOUUXCA.

Oowmenne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pPE3yJIbTaT;

B X0JIe 00CYXIAEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA TOUCK
pEelIeHns; COMOCTABIIATh CBOM CYXIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme hOopMyITHUpOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MNPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTBLHON paOOTHI MPU PEIICHUH YICOHBIX 3aa4; IPUHUMATD I1EJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThl, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHHSI HECKOIBKHX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO 4YacTb paboOTHl W
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UWICHAMH KOMAaH]bI;
OIICHWBATh Ka4eCTBO CBOETO BKIJIaJa B OOIIMU MPOIYKT MO KPUTCPHSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMHU IIO3HABaTEIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBIX JECUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJISI TIpoliecca W
pe3yibTaTa pelieHus MaTeEMaTUYEeCKOM 3a1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJEACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ JABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOT'PaHHUKA, TIPABUIILHBIN MHOTOT'PDaHHUK.

Pacno3snaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (MHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTPaHHUKH, BEIOUpas OCHOBaHUS  JUIS
Kiaccupukaruy  (BBIMYKJIBIE M HEBBITYKJIBIE MHOTOTPAHHUKH; TPAaBWIHHBIC
MHOTOTPaHHUKU; TIPSMBIC U HAKJIOHHBIC PU3MBI, TTapaJICTICITUATIC I ).

OnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3YsI METO/T CEOB.

CtpouTh CeuUe€HHS MHOTOIPAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTS)KU W3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaX0XkKJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3iaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MaTEMAaTUYECKUX 3a7ad Ha BBIYMCICHHUE PACCTOSTHUM MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKH [JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMbIMH.

PemaTe 3aaun Ha HAXOXKACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PElICHUHU
CTAaHJAPTHBIX MAaTEMAaTHUYECKMX 3aJad Ha BBIYMCICHHE YIJI0OB  MEXIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIAMOM U IIJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIAISIMU TTOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh TNOHATHUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO0 Ha 4YepTexax U
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  OPOCTEWINIME MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIYyYEHHBIC 3HAHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAJTbHBIE
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEalbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUHN U TEOpEM, arrapaTa anreOpsl; penaTh
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYYSHHS TENl BpaIlCHUSI.

KnaccudummpoBats B3auMHOE pacroioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIK B chepy #
OMMMCAaHHBIA OKOIIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS T BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U MPeoOpa3oBBIBaTH HWHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIrojl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIIPHOE TMPOU3BEICHUE, paCKIaAblBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl NI PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJIaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOU (hopMme.

Pemate mpocreiiline reoMeTpUYECKHE 3a1a4yd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH MO0 00pa3liaM WM aIrTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHAAPTHBIX MATEMATHYECKUX 33/1a4.

[IpumeHaT, mpocTeiMe NpPOrpaMMHBIE  CpPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTENM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: AHAIU3UPOBATH DPEAJbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE TMOHATHS B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTu4ecku CHOpMyTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOEHHBIE MOJEIA C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; pernarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 Brenenue B crepeoMeTpuio 10 0 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 0 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 0 0 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 0 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 0 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 0 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1 0 bubmorexa HOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 T 12 0 0
eI Bpatleri https://m.edsoo.ru/1¢209e37
" bubnuoreka [JOK
2 5 1 0
OObEub e https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
1 1
3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 0 0 hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 0 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. [IpaBuna
1 M300pakKeHUS HAa PUCYHKAX: 1 0 0 Bubnmorexa [IOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300pakKeHUS TIIIOCKOCTEH,
napajuiebHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsTusa: nepecekaronmecs
2 IIJIOCKOCTH, MEPECEKAIOIINECS ITpsMast 1 0 0 bubamorexa LHOK
> 1P Hl P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[Tonsarus: nepecekaromuecs
bu6mmoreka [JOK
3 IJTOCKOCTH, TIEPECEKAIOIIMECS TTpsiMast 1 0 0
https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHHKAaMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha | 0 0 bubnunoreka [JOK
PUCYHKaX, Ha MPOEKUNOHHBIX https://m.edsoo.ru/a63959ed
yepTexkax
HavanbsHbie cBenenus o kyoe u

R bubmuoreka [JOK
5 NUpaMHIe, UX Pa3BEPTKU U MOJEIIH. 1 0 0
https://m.edsoo.ru/b30dff38
CeueHns MHOTOTPaHHUKOB
bubnunoreka [JOK

6 HavaneHbie cBenenus o kyoe u 1 0 0 1

https://m.edsoo.ru/3d8ffd32




IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bubmmoreka [{OK
7 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://m.edsoo.ru/OccScdfe
CTEPEOMETPUHU U CIECACTBUS U3 HUX
[ToHsaTHE 00 aKCHOMATHYCCKOM
bubmmoreka [IOK
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPUHU U CIEACTBUS U3 HUX
[TorsiTHE 00 aKCHOMATHYECKOM
bubmmoreka [IOK
9 TTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
https://m.eds00.ru/65c6b106
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TorsTHE 00 aKCHOMATHYECKOM
bu6moreka [IOK
10 ITOCTPOCHUH CTEPEOMETPHH: aKCUOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPUHM U CIICJICTBUSA U3 HUX
B3anmHoe pacnosiokeHue npsMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
napajieNIbHbIE U CKPEIUBAIOLIMECS https://m.edsoo.ru/1a2520f6
MpsSMbIE
[TapannensHOCTh NPSIMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE:
bu6mmoreka [JOK
12 napajieabHble MPSIMbIC B
. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; NAPALICIIBHOCTh TPEX
MPSAMBIX
[TapanneabHOCTh NPSMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bubnunoreka [JOK
14 VYTuIBl ¢ COHAMPAaBICHHBIMU

https://m.edsoo.ru/9f4071b9




CTOpPOHAMH

15 VYrois Mexy npsiMbIMU B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napajuieJIbHblE INIOCKOCTH https://m.edsoo.ru/2e18f255
. . bubnuoreka [JOK
18 CBoiicTBa mapayIebHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
[Ipocreiinye npocTpaHCTBEHHbIE
19 ¢burypsl Ha TNIOCKOCTH: TETPAd Bubnmorexa [IOK
P -+ TETPAAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
b K
20 [Toctpoenune ceueHuit nommorexa O
https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHHH https://m.edsoo.ru/ec26fe5d
KontponbHas padota Nel o teme
2 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npocrtpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
PIEHAMIYIAP P bubmuoreka [JOK
23 IJIOCKOCTH: IEPHEHANKYIISIPHBIE
https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IIPOCTPAHCTBE
4 IIpsimbie mapanenbHbie U bubnunoreka [JOK
NEPIEHINKYIIIPHBIEC K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble mapasienbHele U bubnuoreka [IOK
MEPIEHINKYIIPHBIE K IIIOCKOCTU https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISpHOCTH bubnunoreka [JOK




IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHuKyIspHOCTH bubmuoreka [IOK
IPSIMOM U TUIOCKOCTH https://m.edsoo.ru/79165d15
)% Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.edsoo.ru/635¢5087
79 Teopema o npsmoit bubnuorexa [JOK
MEePIEHANKYIISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnnorexa [JOK
NEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyNsip ¥ HAKJIOHHBIE:
P D Bu6mnorexa 1[OK
31 paccTosiHue OT TOYKHU J0 TUIOCKOCTH,
. https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH
[lepnenuKyIsip 1 HaKJIOHHBIE:
DLICHZRIYTAP bu6mmoreka [IOK
32 paccTosiHue OT TOYKHU J0 TJIOCKOCTH,
. https://m.edsoo.ru/66fefadd
paccTosiHuE OT MPSIMOU JI0 TITIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
33 aCPCTo;IHI/IGYOT "P;O‘IKI/I 0 IJIOCKOCTH Bubnuoreka LTOK
p f[ ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT NPSIMOM JI0 INIOCKOCTH
[lepnieHauKynsip U HAKJIOHHBIE:
P y P bu6mmoreka [JOK
34 paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTosiHuEe OT NPSIMOM JI0 INIOCKOCTH
35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnorexa [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEHHBIN yrosa bubnuoreka [IOK
JIBYTPaHHOI'O yrja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN YroJ bubnuorexa [IOK
JIBYI'PaHHOI'O yTiia https://m.edsoo.ru/c7c777ed
38 [lepnieHAMKYASAPHOCTD IIOCKOCTEN: bubnunoreka [JOK




MIPU3HAK NEPIEHANKYIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK [NEPIECHINKYIISIPHOCTH 1B bubnmorexa LOK
p Up y1Ap X https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEHN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 OpHU3HAK MEPICHINKYIIPHOCTH JIB bubmmorexa LHOK
p Up yip ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEHN
N bubnuoreka [JOK
41 Teopema o TpEX nepHeHANKYIIpax
https://m.edsoo.ru/e4972cdc
N bubmuorexa [JOK
42 Teopema o TpE€X nepneHANKYIIpax
https://m.edsoo.ru/52188a7d
N bubmuorexa [JOK
43 Teopema o TpEX nepneHANKYIIpax
https://m.edsoo.ru/9f246736
KonTtponbHas padota Ne2 o teme
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [IOK
mwiockocTer" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
NPSAMBIMU U TIJIOCKOCTAMU"
[lonATHE MHOTOTrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
bu6mmoreka [JOK
45 BBIITYKJIbIE U HEBBIITYKJIbIE
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronpHas npu3ma; rpaHu U
46 OCHOBAHUS IIPU3MBI; TIpsIMast 1 bubnunoreka [JOK
HaKJIOHHAas NMPU3Mbl; O0KOBast U https://m.edsoo.ru/b4ad63ad
MOJIHAsl HOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

nmapaJjiieJICIuIiea u €ro CBOMCTBA

https://m.edsoo.ru/8a7be683




[Inpamua: n-yrojibHasi IMpaMuaa,
I'PaHU ¥ OCHOBAHUE NTUPaAMU/IBL;

bubmmoreka [{OK
48 O0KOBas ¥ MOJTHASI TOBEPXHOCTh
. https://m.edsoo.ru/fblcd0Oas
MMUPAMU/IBI; IPABWIIbHASL M yCEUEHHAS
nupamMua
[IpaBusIbHBIE MHOTOTPAHHUKHU:
TOHSATHE MPABUILHOTO

49 MHOT'OTPaHHUKA; IPAaBUJIbHAA [IpU3Ma bubnnorexa [JOK
U IIpaBWIbHAS IIUPAMUIA; IIpaBUIbHASL https://m.edsoo.ru/074c8865
TpeyroJibHasi MUpamMuaa u
MPaBWIBHBIN TETPadIp; KyO
[IpencraBnenue o MpaBUIbHBIX

bu6moreka [IOK
50 MHOTOTpaHHUKaX: OKTadIp,
https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCAdP.
CummMeTpus B MPOCTPAHCTBE:
CUMMETpHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CUMMETPUHU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieJenumeaax, MpaBUiIbHbIX
MHOTOTpaHHUKAX
Brruucnenue 35eMeHToOB

R bubnuoreka [JOK
52 MHOTOTPaHHUKOB: p&Opa, AMaroHasu,
https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomaas GOKOBOI MOBEPXHOCTH U
MOJIHOM TOBEPXHOCTHU MPAMOM
. bubnuorexa [IOK
53 MPU3MBI, TUIOIIAb OCHOBAHMIA,
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
IPSAMOM IIPU3MBI
54 [Tnomanas 60KOBOIM MOBEPXHOCTH H bubnunoreka [JOK




IIOBEPXHOCTH ITPABUIIBHON
MMpaMu/ibl, TEOpPEMa O IJIoLIaAn
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

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

A PAMHIBI
55 KonTtposnsHas padota Ne3 mo teme bubmoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
bubmmoreka [{OK
I N
56 omsTie 06 00nEMe https://m.edsoo.ru/7ad0020b
. bubnuoreka [JOK
37 OOBEM MHpaMit https://m.eds00.ru/235171b3
58 O06bEM TUpaMuIBI bubmiorexa HOK
https://m.edsoo.ru/f47dfefd
59 O06bEM TUpaMuIBI bubmorexa HOK
https://m.edsoo.ru/79¢10312
60 O06bEM TMpamMuIBI bubmorera [IOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorera [IOK
https://m.edso0.ru/79853608
62 O06BEM TPU3MBI bubmorera [JOK
https://m.edsoo.ru/1e053890
bu6mmoreka [JOK
63 0b¢
O6bEM pusMBI https://m.edsoo.ru/482d3f51
64 KounTtponsnas pabora Ne4 no teme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpeHue, 06oOIIEHNE
65 CHUCTEeMaTHU3alysl 3HaHUM. bubnmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, o6o0IICHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTossHUN: MEXIY | bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH JO NPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IUIOCKOCTH, MEXK Y
CKpELIUBAIOIMMUCS IPSIMBIMHU
b K
67 Hrorosas koHTposbHas paboTa 1 nommorexa 110
https://m.edsoo.ru/b9146bcO
[ToBTOpEnue, 060061EeHNE
CUCTEMaTU3alus 3HAHUMN.
Beruncnenue yrios: Mex
T o Bu6morexa LIOK
68 CKPELIUBAOIIUMUCS IPSIMBIMH, 1
. https://m.edsoo.ru/56765e8b
MEXKy NPSAMOU U IIJIOCKOCTBIO,
JABYTPAaHHBIX YIJIOB, YIJTI0B MEXIY
IIJIOCKOCTAMH
OBIIEE KOJJMYECTBO YACOB I1O 63

ITPOTPAMME




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
bubmmoreka [{OK
1 JMaMeTp; TUIOIa/lb MOBEPXHOCTU 1 0 0
https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJIbHAas MJIIOCKOCTh 1 0 0
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

3 N3o06paxkenue cdepsl, mapa Ha 1 0 0 bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15{7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MHINHIPUIECKON | 0 0 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0o.ru/6054b8cl
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas u OCh; | 0 0 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BEpTka numueapa.

6 Ceuenus muIMHJIPA (MIOCKOCTHIO 1 0 0 bubmnorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieJIbHON Win
MEePIEeHIUKYISIPHON OCH IIINHAPA)
bubnunoreka [JOK
7 KoHnueckas noBEpXHOCTD, 1 0 0 i

https://m.edsoo.ru/c94ba09b




o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepivHa,

8 oOpa3yroinas U 0Ch; IIIOMAIb bubnmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOII U TIOJTHOW MOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3yromnme u Bu6morexa [IOK
9 BBLICOTA; OCHOBAHMUSA U OOKOBast
https://m.edsoo.ru/1468bab3
TTOBEPXHOCTH
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmms Ten BpamieHus u bubnuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BIucaHHas B bubnuoreka [JOK
MHOTOTPaHHUK UJIH B TEJO https://m.edsoo.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

N bubnuoreka [JOK
14 Obbem npmHpa, KOHYCa https://m.edsoo.ru/5513d87b
N bubnmuoreka [JOK
15 OOLEM mapa u momans cheper https://m.edsoo.ru/d189bde2
16 IToioOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edsoo.ru/810cf1eb




COOTHONICHUS MEXTy IIOIIAIMU
MMOBEPXHOCTEH, 00bEMAMHU
MOJA0OHBIX TEJ

17 KonTtposneHas padota Nel mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsl T https://m.edsoo.ru/4a33a8ab
13 BekTop Ha miockocTy U B bubnnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
bubmmoreka [{OK
19 CrnosxeHune ¥ BBIYUTaHHE BEKTOPOB
https://m.edsoo.ru/23f4f089
b K
20 YMHOX€EHNE BEKTOpa Ha YUCIIO nommorexa 110
https://m.edsoo.ru/dee379eb
Pasnoxenne BexkTopa 1o Tpém
bu6moreka [IOK
21 HEKOMILUIAHAPHBIM BEKTOPaM.
https://m.edsoo.ru/a28fd74e
[IpaBuno napamuienenunena
Pemenwne 3amad, cCBI3aHHBIX C
. . bu6mmoreka [IOK
22 MPUMEHEHHUEM TTPaBUJI JIEHCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPaMH
[IpsiMoyronpHas cucrtema
3 KOOpJIMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopnunatsel Bektopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4u B KOOpAMHATaX
24 Yroa Mexay BEKTOpaMH. bubnnorexa [JOK
CkansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
75 Brrunciienue yrios Mexuay bubnuorexa [IOK
MPSIMBIMH U IUIOCKOCTSIMH https://m.edsoo.ru/8efbe78e
KoopauHaTHO-BEKTOPHBIN METOA
P p bu6mmoreka [JOK
26 IIPU PELLIEHUH FEOMETPUUECKUX

3aaa4

https://m.edsoo.ru/d3alfe30




Kontponsnas padora Ne2 o teme

bubmuoreka [JOK
27 "BeKTOophl U KOOpAUHATHI B 1
" https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE

[ToBTOpEHue, 0600MIICHNE U

)3 cucreMmarusanus 3HaHuii. OCHOBHbIE | bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIAHUMETPUHU
[ToBTOpeHnue, 0600IICHNE 1

79 cucreMaruzanus 3HaHui. OCHOBHbBIE | bubnuoreka [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1

30 cUCTeMaTH3alus 3HaHW. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEeHuE, 0600IICHNE 1

31 cUCTeMaTH3alus 3HaHui. 3a1aun | bubmuorexa [JOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

0 cucteMaTu3anus 3HaHui. OCHOBHBIE | bubnuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

33 Hroropas koHTpoJIbHAs paboTa 1 bubmorexa HOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001EeHNE U | bu6mmoreka [JOK

cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka: anredpa u Hadana aHanu3za, reometpus. ['eometpust 10-11 xmacchl.
bazoBblii u yrinyOnéunsiil yposHu. YueoHuk.JI.C.Atanacsan,B.®. byty3oB u ap.

Mocksa,lIpocseienue

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA
Meronnueckoe nocobue k yueOHuky: Maremaruka: anredpa v Hayaiza
MaTeMaTU4eCcKoro aHaiausa, reomerpus.l'eomerpus 10-11 xnaccsrt. JI.C.

ArtanacsH, B.®. Byty30B u 1p. Mocksa: [Ipocsenienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubnmoreka IIOK
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