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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 Henento B 10 knacce u 1 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, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIECTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajulejbHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NOpSIMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: NApaJUICIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajleNibHbIX  TuiockocTed. [lpocreiimine mnpocTpaHCTBEHHbIE (UTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK MEPIECHAUKYISAPHOCTH IPSMOM U IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXIY HPsAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl  JABYI'PAHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU J10 IIJIOCKOCTH, PACCTOSIHUE
OT M[psAMOM 10  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYIAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAaHHUKHU; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
[IOJIHAas ITIOBEPXHOCTH IIPU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero csorcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMHUPAaMU/Ibl; OOKOBasl M MOJHAS IOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBWJIbHAS IMPAaMHUJA; NPABUIIBHAsL TPEYroJibHas INHPAaMHUAA M IPaBUIBHbBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
nojieka’ip ¥ ukocasip. CeueHust IpU3Mbl U MUPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHsS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMMAAX, lapajuleNeNnIenax,
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

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHIAPUIECKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKOW TOBEpXHOCTH. [lunmwHAp: OcCHOBaHUWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlInHA, 00pa3yromasi
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IUIOMAIL MOBEPXHOCTH Chephl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MJIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM TMIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenuss nwiMHApa (HapaJiieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B ipocTpaHcTBe. CllokKeHNEe U BBIYMTAaHUE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4yucio. Pa3noskeHune BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatsel 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 PE3YJIbTATDBI

JIMYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKAAHCKON MO3UIIUKA O0YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOIIecCTBa, MPEJICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaskTaHCKON UJIEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrUX HayKax, TEXHOJOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCUIICKOro Hapoma;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, DJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXIcHUN;
BOCIIPUMMYHBOCTBHIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO YMEHHS TIPHUMEHSATH MAaTEMATHYCCKUE 3HAHUSA B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznueckas aKTUBHOCTH); (buznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  MPOPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOD
Oynymeit mnpodeccun W peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUHM BCEH JKU3HMU, TOTOBHOCTBHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MAaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpenmpl, OCO3HaHWEM TJ00aIBHOTO XapakTepa OSKOJOTHUYECKHX MpoOJIeM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYSCKMX 3HAHWHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KAroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOYXHBIX TIOCIICJICTBUI JUIsI OKPY>KAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT 0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAKTHUKW, TOHWMaHHUEM
MaTEMaTUYECKOW HAyKu KakK c(epbl 4YeIOBEYECKOH JeATEIBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYpOH KaK CpPEJICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WUHAVBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IpeaMeTra
«MaTtemaTHKa» XapaKTepU3yHTCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCEUSIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YYaAOUWuUxXcs (oceoeHue
Memo008  NO3HAHUSL  OKpYXcawwe2o  Mupa,  NHpUMeHeHue  JI02UYEeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1eMcTBUS:

e BBUIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MTPU3HAKM MaTEeMaTUUECKUX
O0OBEKTOB, TOHATHHA, OTHONIEHWH MEXIy IOHATUIMH; (POPMYIUPOBATH
ompeieieHUus]  TOHSATUM; yCTaHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MPOBOAMMOIO aHAJIN3a;

e BOCIpPUHUMATH, (POpMYyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHbICE W OTPHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHE;
YCIIOBHBIC;

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



npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJABI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
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 BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBarTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATEIbCKUA MHCTPYMEHT MO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MpoOIeMy,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro
0o0BbEeKTa, SBJIEHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHNI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATH
IPEIIIONIOKEHHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

e BBUIBJIATH JeQUUUTH UHOOPMALUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BOMPOC U IS PELICHUS 3a1a4y;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHBIX BUIOB U (JOPM IIPEACTABIICHHUS;

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUIECKU;

e OLICHUBATH HaJEXHOCTh uHbOopMaIIuU 1o CaMOCTOSITEIBHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvhvle KOMMYHUKamueHwvle  Oelicmeus, o0becneuusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oowmenne:



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

B X0J1e 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajjaum, BbICKA3bIBATh MJIEH, HALICJICHHBIE HA MOUCK
pElIEHNs; CONOCTABIATh CBOM CYXKIEHHUS C CYXKICHHSIMU JPYTUX
YYaCTHUKOB JMaJiora, OOHApYKMBaTh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
NPEACTABIATh  PE3yNbTaThl  pElIEHHs  3aJayd,  OKCIEPUMEHTa,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYaJTLHON paOOTHI MPU PEIICHUH YYCOHBIX 3aa4; IPUHUMATh 11CJTh
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B TPYIIIOBHIX (hopMax paboThl (00CyXkaeHUSI, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gdopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]jauH, BEIOMPATh CIIOCO0 pPeIIeHUs
C Y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UHGOpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEJIbHOW pedIIeKCMH Kak OCO3HAaHHS
COBEPIIAEMBbIX AECUCTBHM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAaMOKOHTPOJIS TIpoliecca H
pe3ysbTaTa peluieHrus MaTeEMaTUIeCKOM 3a/1a4u;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaud, BHOCUTb KOPPEKTUBBI B JI€ATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENTLCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CJECACTBUS W3 HUX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccudpunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIja; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHMK, BBIYKIBIH W HEBBITYKIIBIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, PABWIHHBIM MHOTOTPAaHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (MUpamMujia; IpU3Ma,
IPSAMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunupoath ~ MHOTOTpPaHHUKH, BEIOUpas OCHOBaHUS  JyIS
Kiaccuukauy  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKH; TPaBWIHHBIC
MHOTOTPaHHUKH; TIPSMBIE U HAKJIOHHBIC MTPU3MBI, TapaJIICICTTUTIC I ).

OrneprpoBaTh MOHATHAMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPHUHITUTIBEI TOCTPOSHUS CEUCHU M, UCIIOIB3Ysl METO/I CIEOB.

CtpouTh CeUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemrate 3a1aun Ha HaXOXKACHUE T€OMETPUUYSCKUX BEJIUYUH 110 00pa3iaM HUin
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHATUTUYECKUE METOJbl MpPH PEUICHUHU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCJICHHUE PACCTOSHUN MEXITy ABYMS
TOYKaMH, OT TOYKH JIO TMPSIMOH, OT TOYKA [JIO IUIOCKOCTH, MEXIY
CKPEIIMBAIOITUMUCS TPSIMBIMHU.

PemaTe 3aaun Ha HAXOXKJACHHUE TEOMETPHUUECKUX BEJIUUYHH IO 00pasiaM uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNPIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIAA TOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nMpaMujia) ¢ MNOpUMEHEHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb U
IJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH (PUTYPHI.

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

[IpumensTs reoMerpuueckue (akThl IS PEIICHHS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaralMx HECKOIBKO IaroB PELICHUs, €CIU YCIOBUSI IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensATh  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE NpPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPHUPOIE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TPHUMEHSATh HW3YYEHHBIE IIOHATHUS B NPOLECCE IMOUCKA PELICHUS
MaTeMaTH4YeCKu CPOPMYIUPOBAHHOW MPOOJIEMBbI, MOICIUPOBATh pPeabHBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON ~ MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

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 CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

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

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHUK, BIHMCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MUIOMIAJSIMU MOBEPXHOCTENH U 0OBEMaMHU
MOAOOHBIX TEJl.



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

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
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
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1af0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSIMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpPA, YIroJd MEXKIY
BEKTOpPaMHM, CKJISIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIIJIAHAPHbIC
BEKTOPBI.

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

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B J€KapTOBOW CHCTEME KOOPAUHAT.

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

Pemate mpocreiilne reoMeTpUYECKHE 3a1adyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUYECKUX BEJIMYMH 10 00pa3liaM WM aIrTOpUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUYECKUX 3a/1a4.

[IpumeHaTr mpocTeMe NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IprBOAUTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PEUICHUS
MaTeMaTu4ecku CHOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpEM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUYECKUX BEJIMYMH.



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 BBenenue B ctepeomMeTpuio 10 brommorexa [TOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MeXIy NPSIMBIMU U IIOCKOCTSIMU 10 1 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 T 12
eI Bpatiei https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 5 1
OObemet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
1 1
3 BekTopsl 1 KOOpIMHATEI B TPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, IpsiMasi, TUIOCKOCTb,
npocTpancTBo. [IpaBuna
1 M300pakKeHUS HAa PUCYHKAX: 1 Bubnmorexa [IOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300pakKeHUS TIIIOCKOCTEH,
napajuiebHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHbI OTPE3Ka
[TonsTusa: nepecekaronmecs
2 IJTIOCKOCTH, IIEPECEKAIOIINECS IIPsIMas 1 bubmmorexa IOK
> 1P P https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh
[Tonsarus: nepecekaromuecs
bu6mmoreka [JOK
3 IJTIOCKOCTH, TIEpECeKarouecs mpsmas 1
https://m.edsoo.ru/db685e73
U IJIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHHKAaMHU,

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

R bubmuoreka [JOK
5 MUpaMUJIE, X Pa3BEPTKU U MOJIETH. 1
https://m.edsoo.ru/b30dff38
CeueHns MHOTOTPaHHUKOB
bubnunoreka [JOK
6 HavaneHbie cBenenus o kyoe u 1 1

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




IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

bubmmoreka [{OK

7 MOCTPOCHUU CTEPEOMETPHUH: 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; NMAPALICIBHOCTh 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/2e18{255
N . bubnuoreka [JOK
18 CBoiicTBa mapaJijieIbHBIX TUIOCKOCTEH
https://m.edsoo.ru/e504d656
[IpocTeitmme mpocTpaHCTBEHHBIE
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
KonTtponsHas padoTa o Teme
2 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IIOCKOCTEH"
[lepneHUKyYISIPHOCTD NPAMOU U
PEHAMIYIAP P bubmuoreka [JOK
23 IJIOCKOCTH: IEPIEHAUKYIISIPHBIE
https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IIPOCTPAHCTBE
4 IIpsimbie mapanenbHbie U bubnunoreka [JOK
NEPIEHINKYIIIPHBIC K IIJTOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimble mapasienbHele U bubnuoreka [IOK
NEPIEHINKYIIAPHBIE K IIIIOCKOCTH 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
[lepnieHauKyIsIp ¥ HAKJIOHHBIE:
DLICHZRIYTAP bu6mmoreka [IOK
32 paccTosiHue OT TOYKHU J0 TJIOCKOCTH,
. https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSAMOM J0 MIIOCKOCTH
[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
KonTtponsHas paboTa o remam
m "TlepneHAUKYIIPHOCTD TPSAMBIX U bubnuoreka [IOK
mwiockocTer" u "Yrael Mexay https://m.edsoo.ru/5b971ef3
MPSIMBIMU U IJIOCKOCTSIMU"
[TonaTHE 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




48

[Mupamuaa: n-yrojpHas nupamuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJTHASI TOBEPXHOCTh
MUPAMHU/IBI; IPABUIIbHAS M YCCUEHHAS
nupamua

bubmmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TIPABUIILHOTO
MHOTOT'paHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIMPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBWIIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso00.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaBHp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIHHO TOUKH,
MPAMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTpPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue snemMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

yTJIbI

bubnuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas OOKOBOM MOBEPXHOCTU U
MOJIHOM TOBEPXHOCTHU MPAMOM
MIPU3MBI, IUIOLIa/lb OCHOBAHUH,
Teopema 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK




IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIbI, TEOPEMa O IJIOIIAIN
OOKOBOI TIOBEPXHOCTH YCEUEHHOM

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

A PAMHIBI
55 KonTtposnsHas paboTa o 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.edsoo.ru/235171b3
58 O6BEM upamMuIbl bubmorexa OK
https://m.edsoo.ru/f47dfefd
59 O6BEM upamMuIbl bubmorexa OK
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 KonTtponpHas padoTa o Teme bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c¢
[ToBTOpenue, o6o0IIEeHNE
65 CHUCTEeMaTHU3alysl 3HaHUM. bubnmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

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




[ToBTOpenue, o6o0IICHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTossHUN: MEXIY | bubnuorexa [JOK
JIBYMS TOYKaMH, OT TOYKH J0 MPsMOH, 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 Jara nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
bubmmoreka [{OK
1 JIAAMETP; TUIOIIAIb IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

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

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

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

6 Ceuenus muIMHJIPA (MIOCKOCTHIO 1 bubmnorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieJIbHON Win
MEePIEeHIUKYISIPHON OCH IIINHAPA)
bu6mmoreka [JOK
7 KoHnueckas noBEpXHOCTD, 1
https://m.edsoo.ru/c94ba09b




o0Opa3yrine KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILIKHA
KOHMYECKOU IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb 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
MHOrorpaHHuK, OMMCaHHbIA 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 KonTposnsHast paboTa o Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMsl T https://m.edsoo.ru/4a33a8ab
13 BekTop Ha mockocTy 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
KoopanHaTHO-BEKTOPHBIN METO
P P A bu6mmoreka [JOK
23 MPU PELICHUH T€OMETPUUECKUX
https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbpHas cucrtema
24 KOOpAMHAT B IPOCTPAHCTBE. bubnnorexa [JOK
Koopnunatsel Bektopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOpAUHATaX
)5 VYron Mex 1y BEKTOpaMH. bubnunoreka [JOK
CkansipHO€ MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexy bubnuoreka [IOK

MpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e




KonTtposnsHas paboTa o teme

bubmuoreka [JOK

27 "BeKkTophl U KOOpIAUHATHI 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 VIS YYHEHUKA
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METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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