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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeGHoro Kypca «l'eomerpusi» 6a30Boro ypoBHs miis oOydarommxes 10 —11
KJIaccoB paspabotaHa Ha ocHoBe @enepalbHOr0 TOCYAapCTBEHHOTO OOpa30BaTENBHOTO CTaHIAPTa
cpenHero oOuiero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUM, MPENBABISEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHUIO, U TPAIUIMA POCCUHCKOTO 0oOpa3oBaHus. Peanuzainvs mporpaMMmsl
oOecreunBaeT OBJIAICHUC KIIIOYCBBIMHU KOMIICTCHIUAMU, COCTABIAIOIIMMHA OCHOBY IJIA CaMOPa3BUTUA U
HCIIPCPBIBHOT'O O6paSOBaHI/IH, HIICIIOCTHOCTH O6IJ_ICKy.HBTypHOFO, JJMHHOCTHOT'O HW IIO3HABATCIIBHOI'O
Pa3BUTHS TMYHOCTH 00YJAIOIIHXCSI.

HEJAW U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca reOMETpUH Ha YpOBHE CpeaHEro ooOmiero oOpa3oBaHus 00yCIOBIICHA
MPaKTUYECKOH 3HAYMMOCTBIO METANpEeMETHBIX W TPEAMETHBIX PE3yJIbTaTOB OOYYEHHUS T€OMETPHUU B
HAMPaBIIGHUW  JIMYHOCTHOTO  pa3BUTUs  oOydarommxcsi,  (opMupoBanus  (yHKIHOHATHHOU
MaTeMaTUYeCKOH TPaMOTHOCTH, M3Y4YEHHs APYTrUX YYEOHBIX AMCIUIUIMH. Pa3Butne y oOydarommxcs
NpPaBWIBHBIX MPEACTABICHHH O CYIIHOCTH M TPOUCXOXKICHUHA T'€OMETPUYECKHX aOCTpaKIui,
COOTHOIIIEHUH PEAILHOTO M HJEATLHOTO, XapaKTepe OTPAKEHHS MaTEeMAaTHYECKONW HAYKOH SIBICHUH |
NPOIIECCOB PEANbHOTO MHpPA, MECTE€ TIEeOMETPUM B CHCTEME HayK H pPOJM MaTeMaTHYeCKOTO
MOJICIUPOBAaHUSI B HAy4yHOM I[IO3HAHWM W B TIPAKTUKE CHOCOOCTBYeT (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS yyaIluXcs, a TAaKXKe Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JUIS a1allTalliid B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBiIsIeTCS OMHUM M3 0Aa30BBIX MPEIMETOB HA YPOBHE CPETHET0 00Iero o0pa3oBaHus,
TaK Kak 00ecrieunBacT BO3MOXKHOCTh M3YYCHUS KaK JIUCIUILIAH €CTECTBCHHO-HAYUYHOW HAIPAaBICHHOCTH,
TaK U T'yMaHUTapHOM.

Jloruueckoe MebIIUIeHHE, (GOPMHUPYEMOE TNPU HU3YYCHHH OOYYAIONIMMHCS TOHSITHHHBIX OCHOB
TC€OMETPUH U MTOCTPOCHHH IIETIOUKH JIOTHIECKUX YTBEP)KACHUH B XOJI€ PEIICHUS] TeOMETPHUYECKUX 3ajad,
YMEHHUE BBIIBUTaTh M ONPOBEPraTh T'MIIOTE3bI HEMOCPEJACTBEHHO HCIIONB3YIOTCS TPU PEIICHUM 3a/1ad
€CTeCTBEHHO-HAYYHOT'O IIMKJIA, B YACTHOCTU U3 Kypca (DU3HKH.

YMeHHE OpPHUEHTHUPOBAThCS B IMPOCTPAHCTBE MIPAET CYIIECCTBCHHYIO pOJIb BO BCEX 00IaCTIX
IESITETLHOCTH YeioBeka. OpHUeHTanus YelIOBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAUMOE YCIIOBHE
€ro COLMAIBHOrO OBbITHs, (hOpMa OTPaKEHHSI OKPYIKAIOIIETO0 MHUpPA, YCIOBHE YCICIIHOTO MMO3HAHHS U
aKTHBHOTO MpeoOpa3oBaHMs JACUCTBUTEIBHOCTH. OmepUpoBaHUE NPOCTPAHCTBEHHBIMH 0Opa3amu
00beIMHACT pa3Hble BUABI YIeOHONH U TPYIOBOM AEATEIbHOCTH, SBISETCA OJHUM M3 MPO(EecCHOHATBHO
BaXHBIX Ka4yeCTB, MOATOMY aKTyallbHa 3a7ada (OPMHPOBAHHUS y OOYUYAIOMIMXCSI TMPOCTPAHCTBEHHOTO
MBIIUICHHUS] KaK Pa3HOBUAHOCTH OOpPA3HOIO MBIIIIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B IMOATOTOBKE K
MPAaKTUIECKON NEATEIILHOCTH 110 MHOTUM HAIIPaBIICHUSIM.

Llens ocBoeHMs mporpamMmbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM YpOBHE OOy4YeHHS —
0011e00pa3oBaTeIbHOE M OOMIEKYIBTYPHOE PA3BUTHE OOYJAIOMIUXCS Yepe3 00ecredeHUEe BO3MOKHOCTH
nproOpeTeHus U UCIOIb30BAHUS CUCTEMAaTHUECKUX T€OMETPUUECKUX 3HAHUHN U JEHCTBUH, CTICU(PUUHBIX
TeOMETPHUH, BO3MOKHOCTH YCIICITHOTO TPOIOJIKEHUsT 00pa30BaHus 10 CIEIHAIBHOCTSIM, HE CBS3aHHBIM C
MPUKJIAJHBIM UCTIOJIb30BAHUEM F€OMETPHUH.

[lporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IpeAHA3HA4YCHA s OOydaromuXcs CpeaHen
IIKOJIbI, HE MCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUN HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3zoBaHUS.
Takum o6pa3om, odydaroruecs Ha 6a30BOM ypOBHE JIOJHKHBI OCBOUTH OOIIME MAaTEMaTUYECKUE YMEHUS,
CBSI3aHHBIC CO cHenU(UKON reoMeTpun U HeOOXOUMbIE ISl )KU3HU B COBpeMeHHOM oOmiectBe. Kpome
3TOTO, OHU MMEIOT BO3MOKHOCTh M3yYHTh F'€OMETPHUIO Oosiee TIIyOOKO, eClii B JajbHEUIIeM BO3HUKHET
HEOO0XOAUMOCTh B T€OMETPUUYECKUX 3HAHHUAX B MPO(HECCHOHAIBHON AeITEIbHOCTH.

JIOCTIDKEHHE TIe]TH OCBOCHUS MPOrPaMMbl 00ECIIEYHBACTCS PEIICHHEM COOTBETCTBYIONIMX 3aj1ad.
IIpuopureTHpiMM 3agauamMu ocBoeHUs Kypca «l'eomerpum» Ha 06azoBom ypoBHe B 10—11 kimaccax
SIBIISTEOTCSI:

¢ hOopMUpPOBaHHE TPEICTABICHUS O TEOMETPHM KaK YacTH MHUPOBOW KYyJIbTYPHI M OCO3HaHHUE €&

B3aUMOCBSI3U C OKPYXKAIOIIIUM MHPOM;



¢ hopMUpOBaHME MPEACTABICHHSA O MHOTOTPAaHHMKAX M TeJlIax BpAIICHUS KaK O BaKHEHIINX
MaTeMAaTUYECKUX MOJENAX, MO3BOJSIIOIIMX OIUCHIBaTh M H3y4aThb pa3Hble SIBICHUSA
OKpY’KAIOIlIET0 MUPA;

e hopMHUpOBaHME YMEHHsI paclo3HaBaThb Ha 4YepTekax, MOJAENAX U B pPEATbHOM MHpE
MHOTOTPaHHUKH H Tella BPaICHNUS;

® OBJIQJICHUE METOJAaMHU pEIICHHUs 3a/a4 Ha TOCTPOCHUS Ha M300pakKEHUSX MPOCTPAHCTBEHHBIX

duryp;
e hOpMHUpPOBAHME YMEHHUS OINEPUPOBATH OCHOBHBIMHM IOHATHSMHM O MHOTOTPaHHHMKAaxX M Telax
BpAILEHHUs U UX OCHOBHBIMU CBOWCTBaMH;

® OBJIQJICHHE QJITOPUTMAMH PELIEHUS] OCHOBHBIX THIIOB 3ajay; (JOpMUPOBAHHE YMEHHUsS MPOBOJIUTH
HECJIOXKHbBIE JIOKa3aTeIbHbIE PACCYKJIEHUS B XOJI€ PEILICHUsI CTEPEOMETPUUECKUX 3a7ad U 3aja4
C MPAKTHUYECKUM CO/IEPIKaHUEM;

®Da3BUTHE HUHTEIUIEKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH OOyJaromuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KpUTHYHOCTH MBILIUICHUS;

¢ hopmupoBaHue (HyHKIIMOHATLHON I'PAaMOTHOCTH, PEJIEBAHTHON F€OMETPUH: YMEHHE Paclio3HaBaTh
IIPOSIBJICHUS] T€OMETPUUECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B PEANIbHBIX AKU3HEHHBIX
CUTyallUssIX M TPU HM3YyYCHHM APYrUX Y4YEOHBIX NPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OpPMYJIUpOBaTh UX HA SI3bIKE I'€OMETPUM U CO3[aBaTh I'€OMETPUUYECKHUE
MOJIeIM, MPHUMEHATh OCBOCHHBIM TI'E€OMETPUYECKUH ammapar i pelmeHus MPaKTHKO-
OPHEHTUPOBAHHBIX 3aJja4, MHTEPIIPETUPOBATh U OLEHUBATh IIOJIYYEHHBIE PE3YyJIbTATHI.

OTnnuuTenbHOH 0COOEHHOCTBIO IMTPOrPAMMBI SIBISICTCS BKJIIOUEHHE B KypC CTEPEOMETPUH B Hayaie
€ro M3ydeHMs 3aJad, peIlaeMblX Ha YpPOBHE HHTYMTUBHOIO IIO3HAHUS, U OINpPEIelEHHBIM 00pazom
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BHTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBILIUIEHUS, CTUMYJIMPYET NPOTEKAHWE HWHTYUTHUBHBIX IIPOLECCOB, MOTHBHPYET K JajJbHEHIIEMY
U3YYEHHUIO NIPEAMETA.

[Ipeanourenue oTaaércs HArISAAHO-KOHCTPYKTUBHOMY METOAY OOydUeHUs, TO €CThb TEOPETUUYECKHE
3HAaHUS UMEIOT B CBOECH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-TIPAKTHUECKOHN IesTenbHOCTH. Pa3Burne
IPOCTPAHCTBEHHBIX MPEACTABICHUHN Yy yJyalluxcs B Kypce CTEpeOMETPUU MPOBOJUTCS 3a CUET pelIeHUs
3alad Ha CO3/aHME IPOCTPAHCTBEHHBIX OOpa30B M 3aJady Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue oOpasa HMPOBOJUTCA C ONOPOW HA HArJSAHOCTb, & ONEpUpOBaHHE O00pa3oM — B
YCIIOBHSAX OTBJICYCHHUS OT HATJISITHOCTH, MBICICHHOTO H3MEHEHUS €T0 UCXOIHOTO COJICPKAHUS.

OcHoBHBIE cozep:kaTenbHble TUHUU Kypca «l'eometpun» B 10-11 kiaccax: «MHOTOrpaHHUKHY,
«[IpsmMble © TUIOCKOCTH B TpocTpaHcTBe», «Tema BpameHus», «BeKTOpsl W KOOPIMHATHI B
npocTtpaHcTBe». POPMHUPOBAHUE JTOTMYECKUX YMEHUH pacmpeselisieTcss He TOJbKO IO COJepKaTeIbHbIM
JUHUSM, HO ¥ TI0 T0JI1aM 00y4YEeHHsI Ha YPOBHE CPETHEro 00IIero o0pa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOCHHs paboueit
IIPOrpaMMBbl, PAcCHpPElesIEHHBIM 10 TOAaM OOYYeHHs, CTPYKTypHUPOBAHO TakuM o0O0Opa3oM, dYTOOBI
OBJIA/ICHUE TE€OMETPUUYECKUMHU TMOHATUSIMH M HAaBBIKAMH OCYIIECTBIISJIOCH IIOCIEJOBATEIBHO U
IOCTYNATENbHO, ¢ COOJIOACHUEM IPUHIMIA [IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIUCH B
OOIIYI0 CUCTEMY I€OMETPUYECKHX IPEICTaBICHUN 00yJyaromuxcs, pacumpss U yriyomss e€, obpasys
IIPOYHBIE MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE
Ha n3ydenue reometpun orBoautcs 2 yaca B Hepenro B 10 kinacce u 1 yac B Hegemto B 11 knacce,
BCero 3a JiBa roja ooydenus - 102 yueOHbBIX yaca.



COJEP)KAHUE YYEBHOI'O KYPCA

10 KIIACC

IIpsiMble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsMas, IIOCKOCTh, HpocTpaHcTBO. [loHsTHe 00
AKCMOMAaTHYECKOM IOCTPOCHHUH CTEPEOMETPHUH: AaKCUOMBI CTEPEOMETPHH U CIEICTBUS U3 HUX.

B3auMHOEe pacnosioKeHUEe IPsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECs, I[apajulelIbHbIE U
cKpemuBaromuecs npsmsele. [lapamienbHOCTh MPSAMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: MapalliesIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE; NaPAJIEIBHOCTD TPEX MPAMBIX; APAJUICIBHOCTD IIPSIMOM U IUNIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMM; YIOJI MEXAY MPSMBIMU B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN:
MapajuieJbHble IUIOCKOCTH; CBOMCTBA MapajUledbHBIX IUIOCKOCTEH. IIpocTeiinine mpocTpaHCTBEHHBIE
Gburypsl Ha MJIOCKOCTHU: TETPadAp, KyO, MapajuieNenune/l; OCTPOCHUE CEYeHUH.

[TeprieHAMKYAAPHOCTh NPAMON M IUIOCKOCTH: MEPIEHAUKYJSPHBIE MPSMbIE B IPOCTPAHCTBE,
MPSIMBIE TapajuIeNIbHbIE U MEPIECHINUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHINKYISIPHOCTH NPSIMOMN U
IJIOCKOCTH, TEOpPEMA O MPSAMOW NEPNEHIUKYJISIPHOW IJIOCKOCTH. YTJIbI B MNPOCTPAHCTBE: YroJd MEXIY
MpsIMOM M IJIOCKOCTBIO; JIBYIPAaHHBIA YIOJI, JUHEHHBIM Yrosl IByrpaHHoro yriua. llepnennukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH O IUIOCKOCTH, PAaCCTOSHHE OT MPSIMOM 0 IUIOCKOCTH, IIPOCKLUS
burypsl Ha MIOCKOCTh. llepneHAMKYISPHOCTh IJIOCKOCTEH: MpHU3HAK MEPHEHAUKYIIPHOCTH ABYX
mrockocreil. Teopema o TpEX MepreHINKYIISIpax.

MHororpaHHuKHu

[loHsiTHE MHOrOTpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOIDAaHHHUKA, BBIINYKJIBIE W HEBBIITYKIIbIC
MHOI'OTPaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas npusma; rpaHd U OCHOBaHUS MTPU3MBIL;
npsiMasi ¥ HaKJIOHHas Mpu3Mbl; OOKOBas U TMOJHAas MOBEPXHOCTh mpu3Mel. [lapamnenenunen,
MpSIMOYTOJIBHBINA TapajuieNienune] U ero cBoictBa. [lupamumpa: n-yronpHas mnupaMuja, TpaHU H
OCHOBaHWE TIHPaMHU/IbI; OOKOBas ¥ MOJTHAS TOBEPXHOCTH MUPAMU/IbI; IPABIIIbHAS U yCEUEHHAS TTHPAMHIA.
DneMeHThI TPU3MbI U TupamMubl. [IpaBuibHble MHOTOTPAHHUKH: IOHATHE MPAaBUIIBHOTO MHOTOTPAHHHUKA;
MpaBWwibHAsg NpU3Ma W MpaBWIbHAA MUPAMHUA; MPABWIbHAS TPEYroJibHAs MHUpPAMUAA W MPABUIIBHBIN
TeTpadap; KyO. I[IpencraBieHue o MPaBUIIBHBIX MHOTOTPAaHHUKAX: OKTAadJp, AOACKAdAp U HKOCAIP.
CeueHus MPU3MBI U THPAMUJIBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUSA OTHOCHUTEIBHO TOYKH, MPAMOMU, MIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUpaMUIax, MapajuieeuIeax, IPaBUIbHBIX MHOTOTPaHHHKAX.

Bbruncnenue 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yriabl. [lmomans O0KOBOIA
MOBEPXHOCTU U IOJIHOM MOBEPXHOCTH HPSIMOW MPHU3MBI, IJIOLIAJAb OCHOBAaHUM, Teopema O OOKOBOMU
MOBEPXHOCTU MpsiMoi mpusmbl. [lnomaap OOKOBOI MOBEPXHOCTH W TMOBEPXHOCTH MPAaBHIBHOM
UpaMHJIbI, Teopema O Iulomiaau yceu€HHoM nupamuibl. llonstue 06 00bEMe. OOBEM HUpPaMUIBL,
MIPU3MBL.

[lonobubie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOIIAAsSMU MOBEpXHOCTEH, 00bEMaMu
MOI00HBIX TEI.

11 KIIACC

Tena Bpamenus

[umuHapuyeckass  MOBEPXHOCTh,  OOpasyloliue  [UIUHAPUYECKOH  MOBEPXHOCTH,  OCh
UWIMHIpUYECKON moBepxHocTu. LunuHap: ocHoBaHust U OOKOBasi MOBEPXHOCTb, 00pas3yrolas U OCh;
1011 OOKOBOH U MOJTHON MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yronye KOHMIECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOM
noBepxHocTH. KOHYC: OCHOBaHWE W BepIIMHA, 00pasymomias W OCh; IUIOMAAh OOKOBOW W TOJHOM
MOBEPXHOCTHU. Y Cceu€HHBIA KOHYC: 00pa3yIolIe U BHICOTa; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, HaMmeTp; TUIOIIA (b MOBEPXHOCTH cephl. B3anMHoe pacroyioxeHue
chepsl 1 IITOCKOCTH; KacaTellbHasl TNIOCKOCTh K cdepe; momas chepsl.

N300paxeHue Ten BpallleHus Ha IIOCKOCTH. Pa3BEpTka mUIMHApa U KOHYCA.

KoMOuHanuu Ten BpalleHuss ¥ MHOTOTPaHHUKOB. MHOTOIPaHHUK, OINWCAHHBIA OKOJO cdepsl;



cdepa, BIMCaHHAs B MHOTOI'PAaHHUK, WIIM TEJIO BPAILlEHHS.

[Tonsatue 00 o0béme. OcHOBHBIE CBOICTBa 00bEMOB Tenl. Teopema 00 00BEME MPSAMOYrOJIBLHOTO
napasuiesnenunesia u ciueacTeus u3 He€. O6péM nunnHapa, konyca. O0BEM mapa u miomaab chepsl.

[Tonobubie Tena B mpoctpancTBe. COOTHOIIEHUS MEXAY IUIOIIAIsSMU MOBEPXHOCTEH, 00BbEMaMU
MOJJOOHBIX TEJ.

Ceuenust nunuHApa (MapaienbHO M MEPHEHIUKYISIPHO OCH), C€YeHMsI KOHyca (mapauiesbHOe
OCHOBAHUIO U MPOXOASIIEE YEPE3 BEPIINHY ), CEUECHUS 11apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B mpocTpancTBe. CI0KEHNE M BBIYMUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha 4yncio. PasnoskeHue BekTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. llpaBmino mapamnenenunena.
Pemrenne 3amad, CBSI3aHHBIX C IPUMEHEHUEM IIPABWII JIEUCTBUM ¢ BeKTOopamu. IIpsMoyrosbHas cucrema
KoopauHat B npoctpaHcTBe. Koopauuatel Bektopa. [Ipocreiime 3agaun B KOOpAUHATaAX. YTOJI MEKITY
BekTopamu. CKalsipHOE NMPOU3BECHUE BEKTOPOB. BhIuncaeHNE yriioB MEXy IPSIMBIMU U INIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOJ TP PELICHUH F€OMETPUYECKHX 3a1ad.



IINIAHUPYEMBIE PE3YJIBTATBI

JUYHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE  pe3yabTaThl OCBOEHHUS TpOorpamMmbl  ydeOHOro mpeamera «MartemaTukay
XapaKTEePU3YIOTCS

I'paxknanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3MIMU O0YYaOIIErocss KaKk aKTUBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHICKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTeMaTHYECKHX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, IPOIEAYp TPakKITaHCKOTO 00IIecTBa (BBIOOPHI, ONPOCHI U TIP.), YMEHHEM
B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA HHCTUTYTaMHU B COOTBETCTBUH C X (DYHKITUSIMH U Ha3HAYCHHUEM.

IIarpuorHyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTBIO POCCHMCKON TPaXTAHCKOW HWJICHTUYHOCTH, YBOKEHHUS K MPONUIOMY U
HACTOSIIIEMY POCCHUMCKOM MATEMAaTUKH, LUEHHOCTHBIM OTHOLICHUEM K JIOCTHXKEHUAM POCCUHUCKUX
MAaTEMAaTUKOB U POCCUMCKONW MaTeMaTHYECKOW IIKOJbI, K MCIOJIb30BAHUIO A3THUX JIOCTUKEHHUH B JIPYTHX
HayKaX, TEXHOJIOTHSX, Cepax SIKOHOMUKH.

JyX0BHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAaHHMEM JyXOBHBIX I[EHHOCTEH POCCHIICKOr0o Hapoaa; cOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, dTUYECKOI0 MOBEJCHHUS, CBA3AHHOIO C MPAKTUUYECKUM MPUMEHEHUEM OCTHKCHUN HAyKH U
NEeATEeTLHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO Oy YIIETO.

JcTeTHYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MHPY, BKIIOYas SCTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, PEIICHWHA, PpACCYXICHHH, BOCIHPHUUMYHBOCTHIO K MAaTEMAaTHUYECKHUM acCIeKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHMSI MPUMEHSATh MAaTEMAaTHUYECKHE 3HAHHUS B WHTEpecax 370pPOBOTO U
Oe3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO (30pOBOE MHTaHUE,
cOATaHCUPOBAHHBIA PEKUM 3aHSATUH M OTIbIXa, peryisipHas (U3WUecKas aKTUBHOCTB); (HPU3MUECKOTO
COBEPILEHCTBOBAHUS, IPH 3aHATUSX CIIOPTUBHO-03/JOPOBUTEIILHOM €SI TENBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3iHuHbIM cdepam
MpoeCCUOHANTBHON JEATEILHOCTH, CBS3aHHBIM C MAaTEMaTHKOW W €€ MPWIOKEHUSIMH, YMEHUEM
CoBeplIaTh OCO3HAHHBIA BBIOOp Oyayiiel mnpodeccuu M peann30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IJIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTBHIO K MAaTeMaTHYECKOMY OOpa30BaHHI0O M CaMOOOpa30BaHMUIO Ha
MPOTSHKEHUM BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEUICHUM MPAKTUYECKHUX 3a]ay
MaTeMaTHYECKOW HAMpPaBIEHHOCTH.

IKO0JOrnuecKoe BOCIIUTAHHE:

C(hOPMUPOBAHHOCTBIO ~ DKOJIOTHYECKON  KyJAbTYpbl, TOHUMAaHWEM  BIUSHHUS  COLMAJIBHO-
SKOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJIHON U COLMATBHON CPebl, OCOZHAHUEM TII00aTHHOTO
XapakTepa SKOJOTHYECKUX MpoOJieM; OpHUEHTalMe Ha NPUMEHEHHE MAaTEMAaTHUYEeCKUX 3HAHWHU I
pelieHus 3a7a4 B 00JIACTH OKPYKAIOIICH CpPe/bl, TNIAHUPOBAHUS IMOCTYIMKOB M OIEHKH WX BO3MOXKHBIX
MOCJIEICTBUI JJISI OKPYKAIOLIEH CPEIbI.

IleHHOCTH HAYYHOTr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTH
HayKd M OOIIECTBEHHON MpPAaKTUKH, MOHUMAHUEM MAaTEMaTHUYeCKOM HAyKH Kak cQepbl 4eI0BEUYECKOMH
NEATEIbHOCTH, ATANOB €€ Pa3BUTUS U 3HAYMMOCTU 1A PAa3BUTHUSl LIUBUIM3AIMU; OBJIAJICHUEM S3bIKOM
MaTeMAaTUKd U MaTEeMaTUYECKOM KyJIbTypol KakK CpEACTBOM IIO3HAHMS MHpPA; TOTOBHOCTHIO
OCYILECTBISATh MPOEKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEMETHBIE PE3YJIbTATBI
MetanpeameTHble pe3yiabTaThl OCBOEHUS IporpamMmbl  ydeOHoro mnpeamera «MaTemaTHKay
XapaKTepU3yIOTCs OBJAJEHUEM YHUBEPCAJIbHBIMU HO3ZHAGAMEbHBIMU OeUCMBUAMU, YHUBEPCATbHbIMU



KOMMYHUKAMUBHBIMU OCLICINBUAMU, YHUBEPCATbHIMU Pe2YAMUEHbIMU 0eUCMBUAMU.
1) Vuusepcanvnvie nosmasamenwvhuvie Oeiicmeus, obecneuusarom Gopmuposarue 06aA306blx
KOCHUMUBHBIX ~ NpOYecco8 obyuarowuxci (oceoenue Memooo8 MNOZHAHUAL OKpYHICarowezo mupa;
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).
Ba3zoBble Jioruyeckue aeicTBUs:
® BLISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHSTHIA,
OTHOILICHUHA MEXAY NOHATHAMHU; (OPMYIHPOBATH OMNpPEACICHUS TOHITUH; YCTaHABIMBATDH
CYILIECTBEHHBIN MPU3HAK KJIacCHU(PUKAIIUU, OCHOBAHUS JIJIs1 0000ILEHUS U CpaBHEHUS, KpUTEPUU
MIPOBOJIMMOTO aHAIIN3A;
® BOCIIPUHUMATh, (OPMYIHUPOBaTh U MNPeoOpa30OBBIBATH CYKICHUS: yTBEPAUTEIBHBIE W
OTpHIIaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE,

® BEISIBIISITh MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEYHs B (paKTax, JaHHBIX,
HAOJIOICHUSAX W YTBEPXKICHUSX; MpEAsiaraTh KPUTEPHUH IS BBISIBICHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEYUIL;

eJleNlaTh BBIBOABI C HCIOJNB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUEHUI 110 aHAJIOTHH;

® [IPOBOJIUTH CaMOCTOSITETIPHO JIOKA3aTEIbCTBA MAaTEMATHYECKHX YTBEPXKACHUH (MpsIMBIE W OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIUIO, MPHUBOJUTH TPUMEPHl MU KOHTPIPUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE CYKACHUSI U BBIBOJIbI,

e BEIOMpATh CrOCO0 pemieHust y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BapHAHTOB PpEIICHUS,

BBIOMpATh Hanbosee NOAXOAAINHA C YIETOM CaMOCTOATENBHO BbIIEJICHHBIX KPUTEPUEB).
Ba3oBble ucciea0oBaTe1bCKUe e CTBHA:
® IICTIOJIB30BAaTh BOIPOCHI KaK MCCIIENOBATEIbCKUA WHCTPYMEHT IMO3HAaHUSA; (HOpMyIHpoBaTh
BOMPOCHI, (PUKCUpYIOLIME MPOTUBOpEUHe, MpoOiieMy, yCTaHAaBIMBaTh HCKOMOE U JIaHHOE,
(hopMHpPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® [IPOBOJIUTH CAMOCTOSATEIbHO CIJITAHUPOBAHHBIN SKCIIEPUMEHT, MCCIIEOBAaHUE IO YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, ITPOIECCa, BBIIBICHHIO 3aBUCHUMOCTEH
MEX1Yy 00BEKTaMHU, SBICHUSMU, TIPOIIECCAMU;

® CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHUS M BBIBOABI IO pe3yjbTaTaM MPOBEIEHHOTO
HaOJIOZICHNS, MICCIICIOBAHMS, OIICHUBATH JJOCTOBEPHOCTH ITOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB H
0000I1IEHHI;

® [I[POTrHO3UPOBATh BO3MOXHOE pPa3BUTHE MpoIlecca, a TAKKe BBIIBUTATh IMPEIINOJIOKEHUS O €ro

Pa3BUTHH B HOBBIX yCIOBHUSX.

Pab6ora ¢ undopmaumeii:

® BEISIBIIAITh  IeUIIUTHl MH(DOpMAIUK, TaHHBIX, HEOOXOIMMBIX MJISi OTBETAa HAa BOMPOC M IS

pelIeHHs 3a/1a4u;

® BEIOMpATh UH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh

Y MHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHHS;

® CTPYKTYpUPOBaTh HH(POPMAIMIO, TPEICTaBIATh €€ B pa3iuuHbIX (opmax, WILTIOCTPUPOBATH

rpaduYecKH;
® OIICHUBATh HAAEKHOCTh HH(OPMAIIHH TIO CAMOCTOSATEIHEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
2) Vuusepcanvuvie KoMMyHuKamugHuvle Oelicmeus, 00ecneuusarom  cQOpPMUPOSAHHOCHb
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.
Oomenne:
® BOCIIPUHUMATh U (OPMYIUPOBATH CYKIACHHSI B COOTBETCTBHM C YCIOBHSIMH M LIETISIMU OOUICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS M0 X0y PEIICHUS 3a]]a4i, KOMMEHTHPOBATh MOJIYYCHHBIN PE3yNbTar;

® B X0JIe 00CYXJICHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMON TeMbI, TPOOJIEMBI, peraeMoin
3aJ1a4u, BbICKa3bIBaTh WUJICH, HALICJICHHBIE HAa TIOUCK PEIICHUS; CONOCTABIIATh CBOM CYKACHHUS C
CYKACHUSIMH JPYTUX YYaCTHHKOB JHANIOra, OOHApY>KUBaTh Pa3IMYUe U CXOJICTBO MO3MUIIMIL; B



KOppEeKTHOH Gopme (hopMyIHpOBATH Pa3HOITIACHS, CBOU BO3PAKECHHUS;

®[IPE/ICTABIATh PE3YyJbTaThl pEIICHUS 3aJayd, OJKCIEPUMEHTa, UCCIEIOBaHUsA, IPOEKTa;
CaMOCTOSAITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ad Tpe3eHTAUuN |
0COOEHHOCTEH ayIUuTOpUH.

CorpyannuecrBo:

® [IOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON 1 MHIUBUIYaIbHOU PabOThI P peLICHUH
yueOHBIX 3a/1a4y; NMPUHUMATH IIeJh COBMECTHOH JesTEeIhbHOCTH, IJIAHWPOBATH OPTaHU3AIUIO
COBMECTHOH pabOThI, pacmpelnessiTh BUILI paldOT, OTOBApUBATHCS, OOCYKAATh MPOIECC U
pe3ynbTaT paboThl; 00001MIaTh MHEHHUSI HECKOJIBKUX JTFOJICH;

® y4acTBOBAaTh B IPYMIIOBHIX (hopMax paboThl (00Cyx)neHusi, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBI»
U MHbIE); BBINOJHATH CBOIO 4acTb PabOThl W KOOPAWHUPOBATH CBOM JEUCTBHUS C JPYTUMHU
YJIEHAMH KOMAaH/Ibl; OLIEHUBATh KaueCTBO CBOETO BKJIaga B OOMIMIA MPOAYKT MO KPUTEPHUSM,
c(hOpMyITHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezynamuenwie Oeiicmsus, obecneuusarom @GOpMUpPOBAHUE CMbLCIOBbIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusaunmsi:

® COCTaBJISATH IUIAH, aJITOPUTM PEIICHHS 33aa4H, BHIOUPATh CIIOCO0 PEHICHHUs C YYETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BApUAHTHI
peleHuii ¢ y4éToM HOBOM HH(OpPMAITUH.

CaMOKOHTPOJIb:

®BJa/IETh HABBIKAMU TI03HABATEILHOW pe(IEKCHH KaK OCO3HAHHUS COBEPINAEMBIX NEHCTBHU H
MBICJMTEIbHBIX  IPOLECCOB, UX pe3yibTaTOB, BIAJeTh CIOCO0AMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3yibTaTa pelleHrs MaTeMaTHUeCKOH 3a1auu;

® [IPEIBU/IETH TPYTHOCTH, KOTOPBIE MOT'YT BOSHUKHYTB IIPH PEIICHUH 33/1a4H, BHOCUTh KOPPEKTHUBEI
B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAWJICHHBIX OIIUOOK, BBISIBICHHBIX
TPYIHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH M YCIOBHUSAM, OOBSACHATh NPUYMHBI JTOCTHKCHUS WIIH
HEJOCTHKEHHSI ~ Pe3yJabTaTOB  JESITENbHOCTH, HAXOJUTh  OIIMOKY, JaBaTh  OIICHKY
MIPUOOPETEHHOMY OIIBITY.

IMPEIMETHBIE PE3YJIBTATHI

10 KJIIACC

OnepupoBaTh NOHATUAMM: TOUYKA, PsIMasi, INIOCKOCTb.

[TpuMeHsITh aKCHOMBI CTEPEOMETPHH U CIISICTBUS M3 HUX MPH PEIICHIH T€OMETPHUYESCKHIX 33/1a4.

OnepupoBaTh NOHATUAMU: NAPAIIEIBHOCTD U NMEPIEHIUKYIIPHOCTD IPSMBIX U IUIOCKOCTEH.

KnaccudumupoBats B3auMHOE PacMoIOKEHHE NPSMBIX H TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: IBYTPaHHbIN Yroj, TPaHu ABYTPAHHOTO yIia, peOpo ABYTPaHHOTO YIia;
JMHEWHBIN yroy JBYIrpaHHOIO yIJIa; rpajycHas Mepa ABYTPaHHOIO yria.

OnepupoBath MOHATUAMHU: MHOTOI'PAHHMK, BBIIYKIIBIA W HEBBITYKJIbI MHOTOTPaHHUK, JI€MEHTHI
MHOI'OI'paHHHKA, TPABUIIbHBII MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIC BHIbl MHOTOTPAHHUKOB (IUpaMUAa; MpU3Ma, HPSIMOYTOJIBHBINA
napasuiesienume/, Kyo).

KnaccuduuupoBaTb MHOTOTPaHHUKH, BbIOMpPAas OCHOBaHMS ISl KIacCU(UKAIMU (BBITYKIbIE H
HEBBINYKJIbIE MHOTOTPAHHUKH; IPABWJIbHBIE MHOIOI'DAHHHMKHM;, INpSMble M HAKJIOHHBIE IPHU3MBI,
napaIesICIUIE /Ibl).

OnepupoBaTh NOHATUAMM: CEKYILAs MIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIIBI IIOCTPOCHUS CEUYSHUH, UCIIONB3YSI METO/ CIICOB.

CTpouTh ceyeHUs] MHOIOI'PaHHUKOB METOJOM CJIIOB, BBIIOJIHATH (BBIHOCHBIE) INIOCKUE YEPTEXKHU
U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYpP: BH]I CBEPXY, COOKY, CHU3Y.



Pemate 3aaum Ha HaxOXJIEHHE T€OMETPUYECKHUX BEJIIMYMH MO oOpa3laM WM aJropuTMam,
IIPUMEHSSI U3BECTHBIE AHATMTUYECKUE METOJbI IPU PEIIECHUN CTaHAAPTHBIX MAaTEMaTUYECKHX 3a7ad Ha
BBIYMCIICHUE PACCTOAHUM MEXIY IABYMsI TOUKaMH, OT TOYKHU [0 MPSMOM, OT TOYKHU 1O IFIOCKOCTH, MEXKIY
CKPELIMBAOIINMUCS IPSIMBIMHU.

Pemate 3aaum Ha HaxOXJIEHHE T€OMETPUYECKHUX BEJIMYMH IO 00paslaM MM aJIropuTMaM,
IIPUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOJbI MPU PELICHUN CTAHJAPTHBIX MAaTEMaTHYECKHUX 3a7ad Ha
BBIYMCIICHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS NPAMBIMHU, MEXAY IPSIMOM U IIIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M IUIONIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma, MHpaMuia) C
IpUMEHEHHEM (OpMyYJ; BBIYMCIATH COOTHOLIEHHS MEXIy IUIOIIAISAMH IOBEPXHOCTEH, 0O0BEMaMu
MOJ0OOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NMOHATHAMM: CHMMETPHsI B IPOCTPAHCTBE; LIEHTP, OChb U INIOCKOCTb CUMMETPHU;
LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekarb, npeoOpa3oBbIBATh M HHTEPIPETUPOBATh HHMOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (pUrypax, NpeCTaBICHHYIO Ha YepTeKaX U pUCYHKAX.

[TpumensTs reoMeTpudeckue (HakThl ISl pEIIEHUs] CTEPEOMETPUUECKUX 3a/1ay, MPEeoIararoinx
HECKOJIBKO IIaroB PEIICHUs, €CJIM YCIOBHUS PUMEHEHUS 3a/1aHbI B SIBHOU (opMme.

[IpuMeHATH mpocTEeHIIMEe MPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKHUX 3a4a4.

IIpuBoauTe MpHUMEpB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IMPHUPOAE U KHU3HHU, PaCIO3HABATH
IIPOSIBIICHUE 3aKOHOB '€OMETPHUH B HCKYCCTBE.

IIpuMeHATH NOJydYeHHBIE 3HaHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallUNd U IPUMEHSTh
W3yYCHHBIC TOHATHSA B MPOIECCEe MOMCKA PEIICHHS MaTeMaTW4ecKH C(HOPMYITHPOBAHHOW MPOOIEMBI,
MOJIEJIUPOBATh peajbHbIE CHUTyallMM HA S3bIKE TE€OMETPUHU, MCCIENOBATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUH W TEopeM, ammapara aireOpbl; pemaTrh MNpPaKTUYECKue
3a/1a4M, CBA3aHHBIE C HAXOKJECHUEM I€OMETPUUECKUX BEIUYHUH.

11 KJIACC

OnepupoBaTh MOHATUSMH: IHJIMHIPHYECKAs MOBEPXHOCTh, OOpa3ylomue HIHHIPHYECKON
MOBEPXHOCTH; LUJIMHIAP; KOHUYECKas MOBEPXHOCTh, OOpa3ylolle KOHHYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MOBEpXHOCTD.

Pacnio3naBats Tena BpaiieHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTYYEHUSI TEJT BPALLEHUSI.

KnaccuduuupoBaTh B3auMHOE pacioyiokeHue cepbl U IIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CEIMEHTA, BHICOTA CETMEHTA; IapOBOU
CJIOH, OCHOBaHHKE IIAPOBOTO CJI0s1, BHICOTA LIAPOBOI0 CIIOST; IIIAPOBOI CEKTOP.

Bberauciate 00BEMBI M TUIOMIAAM TTOBEPXHOCTEH TeNl BpAIICHUS, TEOMETPUYECKHX Tell C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATHSMH: MHOTOTPAaHHMK, BIIMCAHHBIM B cdepy M ONUCAHHBI OKOJIO c(epsl;
cdepa, BicaHHasi B MHOTOTPAHHUK WJTH TEJIO BPAIICHHUS.

BbruncnsiTe COOTHOIICHHS MEKAY TUIOIIAIIMU TOBEPXHOCTEN U 00bEMaMHU MOTI00HBIX Tell.

N300paxath uzydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BrImoytHITE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY,
cOOKy, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHHUSI.

W3Bnekatb, WHTEPIPETUPOBATb U NPEeoOPa3oBbIBaTH HMHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (pUrypax, npeJCcTaBIeHHYIO Ha YepTeKaX U pUCYHKaX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BEBIOTHATE JIEHCTBUSL CIIOKEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB W YMHOXKEHHUs BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMU OHU 00J1a/1a10T.

[TpumeHsTh TPaBUIIO Mapaiesenunesa.

OnepupoBaTh MOHATUSMU: JIEKAPTOBBI KOOPAHWHATHI B MPOCTPAHCTBE, BEKTOpP, MOAYJb BEKTOpA,



PaBEHCTBO BEKTOPOB, KOOPJAMHATBHI BEKTOpAa, Yrojl MEXKAY BEKTOpaMH, CKAIIPHOE IPOU3BEICHHE
BEKTOPOB, KOJJTMHEAPHbIE U KOMIUTAHAPHBIE BEKTOPBI.

Haxoauts cyMMy BEKTOPOB M IPOM3BEICHHE BEKTOpa Ha 4YMCIO, YIOJ MEXAY BEKTOpami,
CKaJISIpHOE MPOM3BEJEHUE, PACKIAIbIBATh BEKTOP MO ABYM HEKOJJIMHEAPHBIM BEKTOpPaM.

3aznaBath IJIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOpJUHAT.

[IpumeHATh reoMeTpuueckre (akThl AJs PEelIeHUs CTEPEOMETPUUYECKUX 3aJad, IPEeanoaraommux
HECKOJIBKO LIaroB PeIeHusl, €CJIM YCIOBHS IPUMEHEHUS 3a/1aHbl B SIBHOU opMme.

Pemats npocreiinie reoMeTpUYECKHE 3314l Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOJA.

Pematp 3aaun Ha JOKa3aTEIbCTBO MaTEMAaTUUYECKUX OTHOIIEHUN U HAXOKIECHUE T€OMETPHUUECKHUX
BEJIMYMH 10 00pa3liaM MM aIropuTMaM, MPUMEHSS W3BECTHbIE METOABI IPU PELIEHUH CTaHIAPTHBIX
MaTEeMaTHYECKUX 3a/1ay.

IIpuMeHATH NMpOCTEHIINE MPOrPaMMHBIE CPEICTBA M JIEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1au.

IIpuBOoauTE MpUMEPB MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NMPHUPOAE W KU3HHU, PACIO3HABATH
IIPOSIBJIEHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

IIpuMeHATH NOJyYEHHBIE 3HaHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYAllUNd U MPUMEHSTh
M3yUCHHBIE TOHATHS B MpPOIECCe MOWCKA PEIICHHs MaTeMaTHYeCKH C(HOPMYITMPOBAHHOW MPOOIEMBI,
MOJIEJIUPOBATh peEajbHbIE CHUTYyallUM Ha SI3bIKE TE€OMETPUHM, HCCIENOBaTh IIOCTPOCHHBIE MOJENH C
MCTIOJIb30BAHUEM TE€OMETPUYECKHX MOHATHH W TeopeM, ammapaTa ainreOphl; pemaTh NPaKTHYECKUe
3a/1a4M, CBA3aHHBIC C HAXOKICHUEM F€OMETPUYECKUX BEIIHYUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HanmeHnoBaHue pa3iesioB U TeM Kontponbubie | Tpakrieckne (uudposbie)
n/n MPOrpaMMsbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTbI pecype
1 BBeneHune B crepeoMeTpuio 10 bubmorexa [IOK
https://m.edsoo.ru/1¢209e37
) [Ipstmble ¥ MIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexa [IOK
[TapaymienpHOCTD NPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepieHANKYISAPHOCTD MPSIMBIX U 12 bubmuotexa [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
4 VYTl Mexay NPSAMBIMU U TIJIOCKOCTAMU 10 1 buGmorexa [IOK
https://m.edsoo.ru/1¢209e37
bubnnorexa [IOK
> MuororpannyKy 1 I https://m.edscli).ru/ 1¢209e37
. bubnunorexa LIOK
6 OOBEMEI MHOTOTPAHHHIKOB ? ! https://m.edsﬁ).ru/ 1c209e37
7 [ToBTOpEHME: CEueHMs, paCCTOSHUS U YTJIIbI 4 1 bubmmorexa LIOK
’ https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KUIIACC

KoanuyecTBo yacon DJIeKTPOHHbBIE
. HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/n NMPOrpamMmblI Bcero Koutpoapupie | IMpakruyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeI
bu6nuoreka [IOK
! Tena spauenus 12 https://m.edsoo.ru/1¢209¢37
N bubmuorexa [IOK
2 O6LEMb TEN > ! https://m.edsoo.ru/1¢209e37
bu6nmuoreka [IOK
3 BexTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmorexa [IOK
CHUCTEMAaTH3aIus 3HAaHUI https://m.edsoo.ru/1¢209e¢37
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBo 4acoB JlaTa u3y4yeHdust | DjieKTPOHHbIE HH(POBLIE
n/m | Tema ypoka Beero Koutpoabn = Ipakrunyeck  Ilo Io o0pa3oBaTe/bHbIE
ble padoThbI ue padoThbl aHy | ¢akry pecypchl
Tema 1 Benenue B crepeomerpuio (10 yacos)
OCHOBHBIE TIOHATHS CTEPEOMETPHU: TOUKA,
npsiMasi, INIOCKOCTh, pocTpaHcTBo. [IpaBuna
1 H§06 a;KeHHSI Ha 1/;0 . Kaxlff 1300 a)KCpHI/ISI 1 04.09 bubmorexa LIOK
p . prcyHiax: p ' https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, MapauIeIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka
IousTHS: Iepecekaromuecs MmIoCKOCTH, bub6nuorexa LIOK
2 1 05.09
nepeceKarommecs npsimasi ¥ miockocTb https://m.edsoo.ru/2d8a9¢99
3 IousTHS: Iepecekaromuecs MmIOCKOCTH, 1 11.09 bub6nuorexa LIOK
nepeceKarommecs npsiMasi ¥ miockocTh ' https://m.edsoo.ru/db685e73
, | Do oo, ot | B LOK
p PHCYHKAX, ' https://m.edsoo.ru/a63959ed
MPOEKIIMOHHBIX YepTekKax
HauanbHbie cBefieHus 0 KyOe U mupaMue, ux bubnnoreka [IOK
5 .. 1 18.09
pa3BEépTku U Mojenu. CeueHus MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanbHbie cBeieHus o KyOe U nupaMuze, ux bubmmorexa [LIOK
6 .. 1 19.09
pa3BEpTkU U Mojenu. CedeHnss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
Ilo € 00 aKkCHOMaTHYECKOM II0CTPOe
7 CTeHséjc;I;\IdeT WU: ;/IKCh:IOﬁI; cTe 1\golfv[e TpI/II/II:/IHH 1 25.09 bubmorexa [IOK
p pHi: p R ' https://m.edsoo.ru/OccS5c4fe
CJICJICTBUS U3 HUX
8 | cropeovenpms axemontes srepeomoramtt ! 26.09 Bubamorexa LIOK
P pHi: p p ' https://m.edsoo.ru/239¢c8cb4
CJIEJICTBUS U3 HUX
Ilo € 00 aKCHOMaTUYECKOM TIOCTPOE
9 CTCHZI(;I;\I/ICT 1518 ;/IKCI\:IOT;J/I; cTe 1\éolfvle TPHHI;IHH 1 02.10 bubmorexa [IOK
P PHH- P P ) https://m.edsoo0.ru/65¢6b106
CJICZICTBUS U3 HUX
[TonsTue 00 akcMOMaTUYECKOM OCTPOCHUU Bubmorexa [IOK
10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U 1 03.10

CJIICACTBHS U3 HUX

https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245

Tema 2 IlpsiMble M JIOCKOCTH B npocTpancTBe. [lapajiie1bHOCTh NPAMBIX B IJI0ckocTel (12 yacoB)

BzaumHuoe PacCIOJIOKCHHUC IIPAMBIX B

11 MPOCTPAHCTBE: MEPECEKAIOIIMNECS, NTapalIeIbHbIE 1 09.10 bubimorexa [IOK
’ ’ ' https://m.edsoo.ru/1a2520f6
U CKPEIIMBAIOIINECS IPSIMbIE
o | o muoxumoeets | o Bunoress LOK
POCTPARCTBE: Mapajlie © HpAMPBIC ' https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAJIEIbHOCTh TPEX MPSIMBIX
13| npocrpantorse Hapanensnoors npmofi 1 16.10 Bubmorexa LIOK
poetb -Hap P ' https://m.edsoo.ru/ee1d19b9
IJI0OCKOCTH
bubnuorexa [IOK
14 VYriasl ¢ cOHanpaBIE€HHBIMU CTOPOHAMM 1 17.10 https://m.edsoo.rw/9f407 159
bu6mmoreka [IOK
15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1 23.10 https://m.edsoo.ru/fe733862
bubmuorexa [IOK
16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1 24.10 https://m.eds00.ru/2935a9a0
17 [TapaytenbHOCTB IUIOCKOCTEN: MTapajuIeIbHbIE 1 06.11 bubnnoreka [IOK
IUIOCKOCTH ) https://m.edsoo.ru/2e18255
. . bubnmoreka [JOK
18 CBoiicTBa mapaiesIbHbIX MJIOCKOCTEHN 1 07.11 https:/m.edso0o.ru/e504d656
19 [pocreiimme npocTpaHCTBEHHBIE (PUTYPHI HA 1 13.11 bubmmorexa LIOK
TJIOCKOCTH: TETPadIp, KyO, mapayieaenumneI ) https://m.edsoo.ru/4a28dc02
. bubmuorexa [IOK
20 Hoctpoerne ceucnuit ! 14.11 https://m.edsoo.ru/1d434d0f
. bubnmoreka [JOK
21 Hocrpoenne ceueruii ! 20.11 https://m.edsoo.ru/ec26feSd
’) Konmponvnas paooma Ne 1 noH teMme «lIpsmele 1 - Bubmorexa [IOK
U IIOCKOCTH B IIPOCTpacTse. [lapasiienbHOCTs . https:/m.eds0o.ru/920a9e56
MPSIMBIX U MJIOCKOCTE
Tema 3 [lepneHauKyJSIPHOCTH NMPSAMBIX U MJ10ckocTeii (12 yacoB)
23 IlepneHAUKyYIAPHOCTD MPSAMOM U IUIOCKOCTH: 1 2711 bub6nuorexa LIOK
MEPIEeHIUKYJIIPHBIE MIPSIMbIE B IPOCTPAHCTBE ' https://m.edsoo.ru/b19f6aSd
24 [IpsiMble mapaisiesbHble U NEPIECHANKYIISAPHBIE K 1 28.11 bubmmoreka [IOK
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IJI0CKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsiMble mapasnenbHble U NEPIEHAUKYISPHBIE K 04.12 bubnmoreka [IOK
IJI0CKOCTH ) https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyIApHOCTH NPSIMOM U 05.12 bu6nuorexa LIOK
TUIOCKOCTH ) https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak NepHeHAUKYIIPHOCTH IPIMOU U 11.12 bub6nuorexa [IOK
II0CKOCTH ) https://m.edsoo.ru/79165d15
28 Teopema o npsiMOii IEpIIEHAUKYISIPHON .12 bubnunoreka [JOK
TUIOCKOCTH ) https://m.eds00.1ru/635¢5087
29 Teopema o npsiMOii IEpIIEHAUKYISIPHON 18.12 bubnuoreka [IOK
IJI0CKOCTH ' https://m.edsoo.ru/bd3745{8
30 Teopema o psiMON NEPNECHANKYISPHON 19.12 bubmuorexa [IOK
TUIOCKOCTH ) https://m.edsoo.ru/7d18834b
51 tomr 0 mockoc, paccrtonie or npmio o 25.12 Bubmiorera LIOK
’ ' https://m.edsoo.ru/33c477d3
TJI0CKOCTH
52 10w 0 mockoc, paccTonie or npioi o 2%.12 BuGmorera 11K
’ ‘ https://m.edsoo.ru/66fefadd
IJIOCKOCTH
53 tomn 0 mockocr, paccrtone or o o 08.01 BuGmorexa LIOK
’ ' https://m.edsoo.ru/a5b7b8e3
TJIOCKOCTH
34 Tomar 0 mockoc, paccTonie or npmio o 09.01 BuSmorexa LLOK
’ ’ https://m.edsoo.ru/dbee22bc
MJIOCKOCTH
Tema 3 Yrubl Mexay npsiMbIMU M 1J1ockocTsiMu (10 yacoB)
35 VYTIibl B IPOCTPAHCTBE: YIOJl MEXKIY MPSAMOM U 15.01 bubnmnoreka [JOK
IJIOCKOCTBIO ' https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBII yroJl, JMHEHHBIA yTroi 16.01 bubmmorexa [IOK
JBYTPAHHOTO yTjia ) https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJl, JMHEHHBIA yTrOi 2201 bub6nuorexa LIOK
JIBYTPAHHOTI'O yIJia ' https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYIAAPHOCTD IIOCKOCTEMN: IPU3HAK 23.01 bubnmnoreka [IOK
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MEePIEHANKYISIPHOCTH JBYX MJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

HepHCHILI/IKy.H}IpHOCTL IUTIOCKOCTEH: IIpU3HAK

bubmuorexa [IOK

39 MEPIEeHIUKYJIIPHOCTHU JABYX TIOCKOCTEH 29.01 https://m.edsoo.ru/ed9e2a8e
[IeprieHAMKYIAPHOCTD IJIOCKOCTEM: IPU3HAK bu6nuorexa LIOK
40 . 30.01
NEPIIEHAUKYIISIPHOCTH JBYX IJIOCKOCTEH https://m.edsoo.ru/ba75dcS57
N bubmuorexa [IOK
41 Teopema o Tpéx nepneHauKyIsIpax 05.02 https://m.edsoo.ru/e4972cde
N bubmuorexa [IOK
42 Teopema o Tpéx nepneHauKyIsIpax 06.02 https://m.edsoo.ru/52188a7d
N bubmuorexa [IOK
43 Teopema 0 TpEX NEpPHEHAUKYIIAPAX 12.02 https://m.edsoo.ru/9246736
TP e — 13.02 BuGmorexa LIOK
DHCHAMKYIAD p 1 ' https://m.edsoo.ru/5b971ef3
U «YTIbl MEKAY NPSIMBIMU U INIOCKOCTSMUY
Tema S Muororpannuku (11 yacoB)
15 | e s, cenom e o LOK
P ’ it e ' https://m.edsoo.ru/2d24e873
MHOTI'OI'PaHHHUKH; pa3BEPTKa MHOIOIPaHHHUKA
[Ipusma: n-yroipHast pu3Ma; rpaHu v
46 OCHOBAHMS MIPU3MBI; IPSIMasi 1 HAKJIOHHAS 20.02 bubmuorexa [IOK
pu3Mbl; OOKOBAs U TOJIHAsI TOBEPXHOCTh ' https://m.edsoo.ru/b4ad63ad
IPU3MBI
47 [Tapamtenenumnen, IpAMOYTOJIbHBIN 26.02 bub6mmorexa [IOK
rapajuIeNIeIuIe ] ¥ €ro CBOMCTBA ’ https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroiabHas MUpaMuaa, TpaHu U
OCHOBaHHUE MUPAMUIBI; OOKOBas U TTOJTHAS bu6mmoreka [IOK
48 27.02
MOBEPXHOCTh MUPAMHU/IBbL; IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yceuéHHas NUpaMuia
[IpaBuibHbIE MHOTOTPAHHUKU: TIOHATHE
IIPaBUIBHOIO MHOTOTPaHHUKA; [IPABUIIbHAS Bubmorexa [IOK
49 IIpU3Ma U NpaBUibHAs MMpaMUAQ; IPaBUIIbHAS 05.03

TpeyroJbHas MUPaMUIa U MPABUIIbHBIH
TETpadap; Kyo

https://m.edso0.ru/074c8865
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[IpencraBnenue o mpaBUIbHBIX

50 MHOTOTpaHHUKaX: OKTa KadJIp U 06.03 bubmorexa LIOK
ororp » OKTASIP, JIOACKAP ' https://m.edsoo.ru/a0fddSbf
HKOCadIp.
CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
1 | S o, i ot BiGorea 10K
P paMuzax, ' https://m.edsoo.ru/b9e777d9
napasuiesienune ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
57 Beruncnenue 351eMEHTOB MHOIOTPAaHHUKOB: 13.03 bubnnoreka [IOK
pE€Opa, NuaroHaH, yribl ' https://m.edsoo.ru/6¢cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U MOTHOM
53 IIOBEPXHOCTHU IIPSIMOY IIPU3MBI, ILIOIIAb 19.03 bub6mmorexa LIOK
OCHOBaHHH, TeopeMa 0 OOKOBOM MOBEPXHOCTH ’ https://m.edsoo.ru/37d84157
IIPSIMOM IIPU3MBI
o | Doomas Sexoshoseyecm s espraoe o B 10K
P PHO DaMHIIBT, TCOpEME O TIOIHA ' https://m.edsoo0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCEUEHHOM IMAPAMHUJIBI
55 Konmponvnas paboma Ne 3 1o teme 02.04 bub6mmorexa [IOK
«MHOTrOorpaHHUKN ) https://m.edsoo.ru/a95f5c04
Tema 6 O0bEéMbBI MHOTOTPAHHUKOB (9 yacoB)
i bubmuotexa [IOK
56 Torarue 06 0bnEme 03.04 https://m.edsoo.ru/7ad0020b
N bubnmoreka [JOK
37 OOBEM mapamm et 09.04 https://m.edsoo.ru/235171b3
N bubnmoreka [JOK
>8 OOBEM mupamu! 10.04 https://m.edsoo.ru/f47dfefd
N bubnmoreka [JOK
>9 OOBEM mupam et 16.04 https://m.edsoo.ru/79¢10312
N bubnmoreka [JOK
60 OOBEm mupamu! 17.04 https://m.edsoo.ru/2faadc3f
" bubnmoreka [IOK
61 OOBEM mpH3MbI 23.04 https://m.eds00.ru/79853608
62 OO0BEM TTPU3MBI 24.04 bubnmoreka [JOK
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https://m.edsoo0.ru/1e053890

63 | Obvemnpusmel ! 30.04 Eﬁgﬁ/ﬁiﬁiﬁmww £51

64 Konmponsnaa paooma Ne 4 no teme «O0bEMBI 1 07.05 bu6nuorexa LIOK
MHOTOT'PaHHHKOBY https://m.edsoo.ru/28a6573c¢

Tema 7 Iloemopenue: ceuenusn, paccmoanusn u yanot (4 uaca)

65 [ToBTOpeHME, 0000IICHNE CUCTEMATH3AIIHS 1 08.05 bubnmoreka [JOK
3HaHui. [locTpoeHue ceueHnii B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALIUS

§6 | vy tomavtn or rous 10 npmof oo |1 1405 Bubmiorera LIOK
J10 TNIOCKOCTH, MEXY CKPEIMBAIOIUMUCS https://m.edsoo.m/t7792ba3
PSIMBIMUA

67 Hmozoseasn konmponwvnasn paboma 1 15.05 Eggz?/cgéeliiérﬁ/b% 46bc0
[ToBTOpeHue, 06001IeHNEe CUCTEMATHU3AIIHS
3HaHUU. Beluuciaenue yrios: MexXny § Bu6mmotexa LIOK

68 CKPELIMBAIOIIMMHUCS IPSIMBIMHU, MEXY MPSIMOU 1 21.05

" IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YI'JIOB
MCIKAY IJIOCKOCTAMU

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

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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11 KUIIACC

KoauuecTBo 9acoB

JlaTa usyyenus

DJIeKTPOHHBbIE IH(pPOBHIE

Ne

11;11 Tema ypoka Beero Konrpoasn = Ilpakruyeck | Ilo o o0pa3oBaTesibHbIE
ble padoThbI ue padoTbl IVIaHY | QaKTy pecypcsl

Tema 1 Tena Bpamenus (12 yacon)

1 Cdepa u map: eHTp, paguyc, IuameTp; 1 06.09 bubnmoreka [JOK
TIJIOIA b TTIOBEPXHOCTHU Chephl ) https://m.edsoo.ru/0341bc2b
Biaumnoe pacmnonoxenue cepsl U IIIOCKOCTH; Bubmorexa [OK

2 EZ)(;;T:IHBHaH IIJIOCKOCTH K cdepe; TUIonaab 1 13.09 https://m.edsoo.ru/bed 1 243

3 N3o6pakenue cdepsl, mapa Ha MIOCKOCTH. 1 20.09 bubmuorexa [IOK
Ceuenus mapa ' https://m.edsoo.ru/bc 1572
Hununapuueckasi MOBEPXHOCTb, 00pa3yrolne

4 UMAJIUHAPUYECKON MOBEPXHOCTH, OCh 1 27.09 Bubmorexa LIOK

. https://m.eds00.ru/6054b8c1
LHWIMHJIPUYECKON TOBEPXHOCTH
Hunmuaap: ocHOBaHMS 1 OOKOBAsi TOBEPXHOCTD,

5 oOpa3syromas 1 0Ch; TIOMAs OOKOBOU U 1 04.10 bubmorexa HOK
HONHO TOBEPXHOCTH https://m.edsoo.ru/188f6216
N300pakeHre MUIMHIPA Ha TUIOCKOCTH.

6 Pa3Béprka nununapa. CeyeHus HUIMHIPA 1 11.10 bub6mmorexa [IOK
(TUTOCKOCTHIO, TTapaICIbHON HITH ) https://m.edsoo.ru/016e25¢eb
MEPIECHIUKYISIPHOW OCH IIUIUH/IPA)

7 xommecxolt nosepmtoeth, oo sepia 1 18.10 Bubmotera LIOK
COHIIECKOI HOBeg XHOCTI/I’ p ' https://m.edsoo.ru/c94ba09b

] Konyc: ocHOBaHue 1 BepinHa, o0pasyronas u 1 2510 bubmmorexa [IOK
OCh; TUIOIIAAh OOKOBOM U MOJTHOW MTOBEPXHOCTH ’ https://m.edso0.ru/897dd3b2

9 Yced€HHBIN KOHYC: 00pa3yIolue 1 BHICOTA, 1 08.11 bubnmoreka [IOK
OCHOBaHMS U OOKOBAsi TOBEPXHOCTh ) https://m.edsoo.ru/1468bab3
N300paxeHne koHyca Ha TIOCKOCTH. Pa3BEpTka

10 koHyca. CeueHust KOHyca (IIOCKOCTHIO, 1 15.11 bubmmorexa LIOK

HapaHHCHLHOﬁ OCHOBAHHIO, U IIIIOCKOCTEIO,

https://m.edsoo.ru/Obdelbe8
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IIPOXOASIIEH Yepe3 BEPILINHY)

bu6mmoreka [IOK
11 KoM6unanus ten BpaieHuss 1 MHOTOIPaHHUKOB 1 22.11 https://m.edsoo.ru/3cefl 0es
12 Eﬁo?rslﬁinﬁia?s ;ZHOTEF Zﬁ?ﬁ il?;ilp:;eno 1 29.11 bubmorexa LOK
pa, p ' https://m.edsoo.ru/0b136158
BpAICHUS
Tema 2 O0bEMbI TEJ (S YacoB)
13 [Tonsitue 06 00béMe. OCHOBHBIC CBOKCTBA 1 06.12 bubmuorexa [IOK
00BEMOB TN ) https://m.edsoo.ru/26a03{b7
N bubnmoreka [IOK
14 O6BEM mmHpa, KOHyCa ! 13.12 https://m.edsoo.ru/5513d87b
" bubnmnoreka [IOK
15 OO0béM 1mapa u IIoImaas chepbl 1 20.12 https://m.edsoo.ru/d189bde2
16 EgiOGH;Z s noser afi?fef Sonianm 1 27.12 bubamorexa LIOK
Y i p i ’ https://m.edsoo.ru/810cfleb
MOAOOHBIX TE
17 KonTponbnas padora Ne 1 no temam «Tena 1 10.01 bubnnoreka [IOK
BpatieHus» u «O0beMbI T ’ https://m.edsoo.ru/4a33a8ab
Tema 3 BekTopsl u KoopauHaThl B mpocTpancTie (10 yacoB)
bubmuorexa [IOK
18 BekxTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 1 17.01 https://m.edsoo.ru/Scactclb
bu6nuorexa LIOK
19 CrnoxeHue 1 BBIYMTaHNUE BEKTOPOB 1 24.01 https://m.edsoo.ru/23F4f089
bu6nmoreka [IOK
20 YMHO)K€eHuE BEKTOpa Ha YNCIIO0 1 31.01 https://m.edsoo.ru/dee379b
21 PasnoxxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM 1 07.02 bubnuorexa LIOK
BekTopam. [IpaBuiio mapamienenunena ' https://m.edsoo.ru/a28fd74e
2 Pemenue 3agay, cBs3aHHBIX C IPUMEHEHUEM 1 14.02 bu6nmmoreka [IOK
NIpaBUJI JEHCTBUN C BEKTOpaMU ) https://m.edsoo0.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METO ITPU PEIICHUU 1 21.02 bubmuorexa [IOK

IrCOMECTPHUUICCKUX 3aaa4

https://m.edsoo.ru/d3alfe30
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pr[MOYFOJIBHaSI CUCTEMa KOOpJAUHAT B

bubmuorexa [IOK

24 NPOCTPAHCTBE. Koopaunats! BekTopa. 1 28.02 https://m.edso0o.ru/48db7058
[pocreiinme 3a1aun B KOOPIMHATAX
25 VYron mexnay Bekropamu. CkansipHOe 1 07.03 bubnnoreka [IOK
MIPOU3BEICHUE BEKTOPOB ' https://m.edsoo.ru/725effc4
26 Beruncnenue yrioB Mexy NpsIMbIMU U | 14.03 bub6mmorexa [IOK
IJIOCKOCTSIMU ' https://m.edsoo.ru/8efbe78e
27 Konmponvuaa paboma Ne 2 o reme «BexTopsl 1 21.03 bub6mmorexa [IOK
1 KOOPJIMHATHI B IPOCTPAHCTBEY ) https://m.edsoo.ru/77¢c22fc5
Tema 4 Iloemopenue, 0606uwenue, cucmemamusayus 3nanuil (7 4acoe)
38 s, Ocnommate gurypu, dan, reopenst 1 04.04 Bufmaorexa LIOK
' ’ ’ ' https://m.edsoo.ru/1780basd
Kypca IIaHUMETPHH
29 E{Oafp;l; egyclio(;gi?euﬁrﬂ ) ffgﬁiiff Tﬁaueﬂhfm 1 11.04 bubmmorexa LIOK
’ M » TE0P ' https://m.edsoo.ru/078cd184
Kypca IIaHUMETPUHU
30 s, Satwn w1 Moro 1 18,04 Butmiorexa LIOK
e p A ' https://m.edsoo.ru/7491efe0
pereHus
R — 1 25.04 Bubmorera LIOK
-2l p A ’ https://m.edsoo.ru/4dffda97
pelIeHus
52 s, Ocnosnae gurypes, dasn, reoponst 1 02.05 Bubmiorera LIOK
' YPPL, » TEOP ' https://m.edsoo.ru/74b2ad91
Kypca CTepeoOMETPHH
bubmuorexa [IOK
33 Hmozosasn konmponvhasn paboma 1 16.05 https://m.edsoo.ru/ec24dfe2
34 [ToBTOpenue, 0000IIEHNE U CUCTEMATU3AIIHS 1 2305 bubmmorexa [IOK

3HaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME
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https://m.edsoo.ru/f465d10e

YYEBHO-METOJUNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYHEHUKA
* MaremaTuka: anredpa u Hadajla MaTeMaTHIeCKOTo aHainu3a, reomerpus. ['eomerpus, 10-11 kmacesl/

AtanacsH JI.C., byty3os B.®., Kagomies C.b. u np., AknonepHoe o6mectBo «M3narenbcTBo
«IIpocsenienue»
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