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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yudeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS st
obyuaromuxcst  10-11  kmaccoB paspaboraHa Ha ocHoBe DeaepanabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eclieuuBaeT OBIAICHUE KIFOYEBBIMU KOMIIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CPETHEro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YYEOHBIX AUCUUIUIMH. PazButue y o0ydaromumxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OOHUM M3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHH U TOCTPOCHHUHU 1EMOYKH JIOTUIECKUX yTBEPKIACHUN
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYNIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBanusi  jAeWcTBUTENbHOCTH.  OnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBIISICTCS OJAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KA4yeCTB, MOATOMY aKTyallbHa
3ajaya (POpMUpPOBaHUS y OOYUYaIOUIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyyaroluxcss  4epe3  obOecrieueHHME  BO3MOXXKHOCTH  NPUOOpETEHHs U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIIEITHOTO MPOJOHKEHNUs 00pa30oBaHMsI
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reoMeTpud Ha 0a30BOM YpOBHE MpeIHA3HayeHa Jis
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMUs, CBS3aHHBIC
CO cHenupuKoil TeOMETpHUH W HEOOXOAMMBIE [JIsl JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHre Lelnu OCBOCHHUS MPOrpaMMbl OOECHEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10 Kiacce sSBISIOTCS:

e (opMHpOBaHHE NPEJICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOIIUM MUPOM;

e (opMHpOBaHHE MpPEICTaBICHUS O MHOIOIPAaHHHMKAX M TejaxX BpallleHus
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENAX, TO3BOJSIONINX OMUCHIBAThH
¥ U3y4aTh pa3HbIe SBICHHS OKPYXKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJla BpalleHMS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJITOPUTMAMH  PEUICHHs  OCHOBHBIX  THIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX U  TBOPYECKUX  CIIOCOOHOCTEH
oOyyarolmuxcs, MO3HABAaTEJIbHONH  AKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHbIM 1O ToJaM OO0ydYeHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenne reomerpun otBoauTcs 2 4yaca B Hemento B 10 kmacce Bcero 68 y4eOHBIX
qacoB. .B cooTBeTCTBMHM ¢ KajleHAApHBIM y4eOHBbIM rpaguxkoM mKoJsl Ha 2026 —2027
y4eOHBINi Troa W pacmucaHueM YpokoB Ha 2026-2027 y4eOHBIN roa Ha peajM3alUIo

nporpammsbl B 10 kaacce oreoautes 67 yacoB, B 11 ki1acce 67 yacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosioxkeHue MpsSMbIX B MPOCTPAHCTBE: IMEPECEKAIOLIUECs,
napajulelibHble M CKpelmBarommecs mnpsmble. [lapauienbHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamuienbHOCTH IJIOCKOCTEM: MapaiyieJIbHbIC TJIOCKOCTH; CBOICTBA
napajiebHbIX IUIockocTei. [IpocTteifine mnpocTpaHCTBeHHBbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTh MPSIMOM M TUIOCKOCTH: TIEPIEHIUKYJISPHBIE TIPSIMbIC B
MPOCTPAHCTBE, NpPSMbIE MNapaJljieIbHbIE M MEPHEHAUKYJSIPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYIIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOM
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXKAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yrJa.
[leprieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TJIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH, TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEH: TMPU3HAK NEPHEHIUKYISAPHOCTA  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIIIpax.

MHoOrorpaHHuKH

[loHaTHE MHOTOTpaHHWKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas M
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuieyienune] U ero cBoicta. llupamupa: nN-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHTbl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS NpHU3Ma U
NpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHus MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJIEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TE.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU C BekTopamu. [IpsMoyrosnbHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYeccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUH MEXAY TIOHATUIMH; (OPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBLHBIE W OTPHUIATEIbHBIC, CAMHWYHBIC, YAaCTHBIC W OOIIWC;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK HCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHHIH;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.



Oo0menue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; CHO, TOUYHO, TPAaMOTHO BBbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOly PEIICHUS 3a1a4l, KOMMEHTUPOBATh MOJyYEHHBIN pe3yIbTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHBIE HA TIOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3iMyue U CXOJICTBO MO3UIIUMI; B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUYAJIbHOM paOOThI PU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh LETh
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CyX1€HUs, 0OMEH MHEHHUI,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHHPOBaTh CBOM JIEWCTBHS C JPYTMMH 4JIE€HAMHU KOMAaH[BI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmesusl, obecneuusaiom

GopmuposaHrue cmMviC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHUsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUM C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM II03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTUYECKOM 3aauu;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUHA
3a7a4M, BHOCUTb KOPPEKTHBbI B [ESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa I€Id U YCIOBUSAM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CJEICTBHUS U3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MMpamMuaa; MpuU3Ma,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOT PAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUISCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIIMBAIOIIMMUCS TPSIMBIMH, MEXIy MPSIMOM M IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETpPUS B IPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHHs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpHUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbI4ucasTh COOTHOUIEHHUS] MEXIY IUIOIAIASIMU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILCHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSTH, KAKUMU CBOMCTBAMH OHU 00JIaJaI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIInEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3aa4.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAX0XKJACHUEM T€OMETPUUECKUX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 67 5 0




TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE

HaumenoBaHue pa3jesioB 1 TeM uu@ppoBbIe
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )

NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoTshI padoThI
pecypchl

Tena Bpamenus 22

OOBEMBI TET 17

BekTophl 1 KOOpIMHATHI B TPOCTPAHCTBE 20

[ToBTOpeHME, 0000IIECHNE, 3 1

cucTeMaTHU3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

N KounyecTBO 4acoB 1 JIeKTPOHHBbIE U(PPOBHIE
° ara
Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero H3YYeHH S
padoTbI padoTbI pecypcbl

OCHOBHBIE OHSTHS CTEPEOMETPHHU:
TOYKa, NpsiMasi, INIOCKOCTb,
npoctpanctBo. [IpaBuna
M300paKeHUs Ha PUCYHKAX: 1 01.09
HM300pakeHUS TUIOCKOCTEH,
napajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepelINHbI OTPE3Ka

[TonsaTna: nepecekaromuecs
IJIOCKOCTH, IEPECEKAIOIIUECS 1 03.09
npsiMasi ¥ IMIOCKOCTh

[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, IEPECEKAIOIIUECS 1 08.09
IpsiMast ¥ IIIOCKOCTh

bu6mmoreka [IOK
3HAaKOMCTBO C MHOI'OI'PaHHHUKAMH, https://m.eds00.ru/88673a78
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 10.09 bubnuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso00.ru/88673bae
ICPTEKAX bubnmoreka [JOK
https://m.eds00.ru/88673d52

HauanbHble cBefieHUs 0 KyOe U
MApaMUJIE, UX Pa3BEPTKU U MOJIEIH. 1 15.09

CeueHusi MHOTOIPaHHUKOB



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

HavansHbie cBeeHNs 0 KyOe u

nupamuie, X pa3BEPTKU U MOJIEIH.

Ceuenus MHOI'OI'PaHHUKOB

17.09

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

22.09

INousarue 06 akCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

24.09

10

11

12

13

[TonsATHe 06 aKCHOMAaTUYECKOM
MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTHe 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

BzaumHuoe PacCIoJIOKCHHUE IIPSAMBIX B
MMPOCTPAHCTBE: IIEPECCKAIOIINECCH,
nmapaiyiCJIbHBIC U CKPCIIHUBAOIIUCCA

IIpsIMBIE
[TapaenbHOCTB IPSIMBIX U

IUIOCKOCTEH B IMPOCTPAHCTBC:
mapaJlyICJIbHBIC ITPSAMBIC B

MPOCTPAHCTBE; MAPAIICIBHOCTD TPEX

MIPSMBIX

HapaJ'IJ'IeJ'ILHOCTL MMPAMBIX U

29.09

01.10

06.10

08.10

13.10

bu6mmoreka [IOK
https://m.edso0.ru/88673a78



https://m.edsoo.ru/88673a78

IJIOCKOCTEHN B IPOCTPAHCTBE:
[TapannensHOCTH NPSIMOM U
IJIOCKOCTH

VYIIIBI ¢ COHAINIPABICHHBIMU

14 15.10
CTOpPOHAMHU
VYros Mexay NpsMbIMU B
15 AP 20.10
IIPOCTPAHCTBE
VYros Mexy NpsSMbIMU B bubmorexa LHOK
16 Y P 22.10 https://m.edso00.ru/88673a78
MIPOCTPAHCTBE
[TapannenbHOCTh IIOCKOCTEMH:
17 05.11
napajieIbHbIe TUIOCKOCTH
CBoiicTBa napamiebHbIX
18 P 10.11
IUIOCKOCTEH
[Ipocreiimme mpocTpaHCTBEHHBIE
19 (burypsl Ha MJIOCKOCTHU: TETPAdP, 12.11
KyO, mapaienenumne;
20 [Toctpoenue ceueHuii 17.11
21 Iloctpoenue ceuennii 19.11
KonTtposabHnas padora Ne 1o Tteme
"IIpsiMmble ¥ NJIOCKOCTH B
22 P 24.11
npocrpanctse. [lapannensHocTs
NPSAAMBIX H IIOCKOCTER"
[lepneHMKyIAPHOCTD NPSMOM U
23 TUTOCKOCTH: TIEPIICHTUKYJISIPHBIC 26.11
MpsIMBIE B IPOCTPAHCTBE
[IpsiMble mapasienbHble U
24 p p 0112 bubmuorexa [JOK

NEPpUNCHAUKYIIIPHBIC K ITJIOCKOCTH

https://m.eds00.ru/88673a78



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78

25

26

27

[IpsiMble mapasienbHele U
NEPIEHIUKYISIPHBIE K INIOCKOCTH

[Ipu3Hak neprneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

[Ipu3Hak nepneHuKyJISpHOCTH
IIPSIMOM U TNIOCKOCTH

03.12

08.12

10.12

bubmuorexa [JOK
https://m.edso00.ru/88673a78

28

29

Teopema o npsimoit
MEePIEHIUKYISIPHON TIJIOCKOCTH

Teopema o npsimoit
MIEePIEeHIUKYISPHON MI0CKOCTH

15.12

17.12

30

Teopema o npsamon
MEPIEHANKYISIPHOMN MIJIOCKOCTH

22.12

31

32

33

34

HepHeH,Z[I/IKy.]'ISIp M HAKJIOHHBIC!

pacCToOAHUEC OT TOYKHU O IIJIOCKOCTH,

paccTostHue OT MPSMOU 10
IJI0OCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!

pacCTosAHruC OT TOYKHU OO IJIIOCKOCTH,

paccTostHue OT MPSMOM 10
IJI0OCKOCTH

[leprieHAMKYNIAp U HAKIOHHBIE:

pacCcTodaHruC OT TOYKHU 0 IJIOCKOCTH,

pacCTosAHUC OT HpﬂMOﬁ J0
IIIIOCKOCTH

[leprieHAUKYNIAp U HAKIOHHBIE!

pacCTodAHruC OT TOYKHU 0 IJNIOCKOCTH,

24.12

29.12

12.01

14.01

bubmuorexa [JOK
https://m.edso00.ru/88673a78

bu6mmoreka [IOK
https://m.edso00.ru/88673a78



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78

paccTosiHue OT NPSMOU 110
IJIOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YrOJl MEXIY

35 . 19.01
IIPSIMOM U TUIOCKOCTBIO
JIByrpaHHBIN yroJl, JMHEHHBIA Yroi bubmorexa LHOK
36 21.01 https://m.edsoo.ru/88673a78
JBYTPAHHOI'O yria
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi 26.01
JBYTPAHHOI'O yria
[lepneHIMKYIAPHOCTD MJIOCKOCTEM:
38 MIpHU3HAK NEPIECHAUKYIIPHOCTH IABYX 28.01
IIJIOCKOCTEN
[lepneHIMKYIAPHOCTD MJIOCKOCTEH:
39 MIpHU3HAK NEPIECHAUKYIIPHOCTH IABYX 02.02
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
40 MpU3HAK NEePHESHINKYISIPHOCTHA ABYX 04.02
IIJIOCKOCTEN
41 Teopema o Tpéx nepneHAUKYISIPax 09.02
42 Teopema o TpEx nepneHAUKYIApax 11.02
43 Teopema o TpEX mepreHANKYIAPAx 16.02
KonTtpoabnas padora Ne2 mo
44 TeMaM "HepnenzmlchzﬂpHOCTb 25 02
NPAMBIX U IJI0cKOCcTel" 1 " YT1iIbI
MeKAy NPSAMbIMHU M IJIOCKOCTSAMH "'
[IonsiTHE MHOTOIpaHHUKA, OCHOBHBIE
45 3JIEMEHTBHl MHOTOIPaHHUKA, 02.03

BBIITYKJIBIC U HCBBIITYKJIBIC



https://m.edsoo.ru/88673a78

MHOTOT'PAHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKA

46

IIpu3ma: N-yronpHas npu3Ma; rpaHu
Y OCHOBAHUS IIPU3MBIL; IIpsiMasi U
HaAKJIOHHAsI IPU3MBI; OOKOBas U
IIOJIHAs TIOBEPXHOCTD IIPU3MBI

25.02

47

48

49

50

[Tapamtenenunen, NpsAMOYTOJIbHBII
napajJiesIenue]l 1 ero CBOMCTBa

[Inpamupa: N-yroiapHas NUpaMuaa,
I'PaHU U OCHOBaHUE NIUPAMUBL;
OOKOBast ¥ NOJIHAsI TIOBEPXHOCTh
[ApaMU/bl; [IPABUIIbHAS U
yCed€HHas mupamMuaa

HpaBI/IJ'IbHBIe MHOI'OIrpaHHUKH:
MOHSTHE TIPaBHILHOTO
MHOTOI'paHHHKA; TPaBUJIbHAS
IpU3Ma U MpaBWIbHAS MUPaMUJIA;
IIpaBUJIbHAS TPEYToJbHAs MUpaMuIa
Y IPaBUJIBHBIN TETPa3p; Kyo
[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p,
JOAEKadIp U UKOCAdP.

04.03

09.03

11.03

16.03

bu6mmoreka [IOK
https://m.edso0.ru/88673a78

bu6mmoreka [IOK
https://m.edso00.ru/88673a78

51

CummeTpust B IpOCTPaHCTBE:
CUMMETPHS OTHOCUTEIIBHO TOUYKH,
MIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B IUpaMUJAX,
napajuiejenumneax, NpaBuiIbHbIX
MHOT'OT'PaHHUKAX

18.03



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78

Brlunciienue 3j1eMEHTOB

bubmuorexa [JOK

52 MHOTOTPaHHHUKOB: pEOpa, 23.03 https://m.eds00.ru/88673a78

JMaroHallu, yrJibl

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUTOMIA/Ib OCHOBAaHUH, 25.03

TeopeMa 0 OOKOBON MOBEPXHOCTHU

MPSIMOM TTPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOBEPXHOCTHU ITPABUIILHOMN
54 MMUPAMUBI, TEOPEMA O TLIOMIAAN 08.04

OOKOBOI MOBEPXHOCTH YCEUEHHOM

MTUPAMHU/IBI
55 FOHTPOJILH%\H padoraNe3 mo Teme 13.04

MHuororpanaukn”
56 [Tonsarue 06 06bEMe 15.04
bu6mmoreka [IOK
57 O0BEM TUpaMuIbI 20.04 https://m.edso0.ru/88673a78
58 O06BEM TUpaMuIbI 22.04
59 OO0BEM TUPAMHU/TBI 27.04
60 O06BEM TUpaMuIbI 29.04
bu6nmoreka [JOK

61 O0BEM TTPU3MBI 04.05 https://m.eds00.ru/88673a78
62 OO0BEM TTPU3MBI 06.05
63 O0BEM npu3MBbI 11.05
64 KonTtposabHas pa6oraNe4 mo teme 13.05



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673a78

"O0BEMBI MHOTOTPAHHUKOB''

65

66

[ToBTOpeHue, 0600IIEHNE
CHCTEMAaTH3aINsI 3HaHUH.
[Toctpoenue ceueHuii B
MHOT'OIPaHHUKE

HTorosass KoHTpoJibHasi paboTa

18.05

20.05

67

[ToBTOpenue, o6o0IeHNE
CHCTEMAaTH3aLus 3HAHUI.
BerunciieHne paccTosHUIA: MEXKIY
JABYMsI TOYKaMH, OT TOYKH JI0
OPSIMO#A, OT TOYKH JI0 INIOCKOCTH,
MEX]y CKPCIMBAIOIIUMUCS
IMpsAMBIMHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

67

25.05




HOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgpoBbie
Ne n/m Tema ypoka KonrTpoabsubie IIpakTuueckue
Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
Cdepa u map: HeHTp, paguyc, JHaMeTp;
1 dep p P, paauyc, 1 p 1 01.09
IIOMIA/Ib IOBEPXHOCTH ChEephl
B3anMHoe pacnionoxxenue cepbl u
2 IUIOCKOCTH; KacaTeJibHaA INIOCKOCTh K 1 03.09
chepe; iomaab chepsl
N3o6paxkenue cepsl, mapa Ha
3 p tbep p 1 08.09
mockocT. CedeHus mapa
Hunuuaapudeckast TOBEPXHOCTb,
obpa3 He MITHHAPHICCKON
4 PASYIOTIHE HILTHIP . 1 10.09
MOBEPXHOCTHU, OCh IHJIMHIPUIECKOMN
MMOBEPXHOCTH
[Tmomanas 6OKOBOM M IMOJHOM
5 e 1 15.09
MMOBEPXHOCTU IUJIUHIPA.
[Tmomanas 6OKOBOM M IMOJHOM
6 e 1 17.09
MMOBEPXHOCTU LIUJIMHIPA.
N3o0paxkenue muinHapa Ha TUIOCKOCTH.
5 Pazpéprka nmmnaapa. CedeHus HumHApa 1 29.09
(TIIOCKOCTBIO, TTApasICIbHOM HITH '
MEPIECHIUKYISIPHON OCH IIIUHPA)
CeueHus WIMHIIpA. 1 24.09
9 Konnueckas moBepxXHOCTb, 00pa3ylomiue 1 29.09




KOHHYECKOM MMOBCPXHOCTHU, OCh U
BCpLIMHA KOHHYCSCKOM IIOBEPXHOCTHU

Konyc: ocHOBaHue U BepIIKHA,

10 o0pa3yrolas U 0Ch; IJIOMAas OOKOBOM U 01.10
IIOJTHOW ITOBEPXHOCTH
[Tmomane OOKOBOU U OJIHOK

11 06.10
MTOBEPXHOCTH KOHYCA.
[Imomane OOKOBOU U OJIHOK

12 08.10
MMOBEPXHOCTH KOHYCA.
VY ceuéHHbI KOHYC: 00pasyromue u

13 BBICOTA; OCHOBAHHUA U OOKOBas 13.10
MOBEPXHOCTh
BokoBasi mOBEpXHOCTh YCEUEHHOTO

14 15.10
KOHYCa.
BokoBasi moBEepXHOCTh YCEUEHHOTO

15 20.10
KOHYCca.
N300pakeHne KOHyca Ha TUIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

16 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHUIO, 22.10
U TIOCKOCTBIO, TPOXOASIIEH yepe3
BEPLIUHY)

17 Ceuenus KoHyca. 05.11

18 Ceuenus koHyca. 10.11
KomOwnHanwst Ten BpameHus u

19 p 12.11
MHOTOTPaHHHUKOB.
KomOuHnanus ten BpameHus u

20 P 17.11
MHOTOTPaHHHKOB

21 MHororpaHHyK, ONMCaHHBINA OKOJIO 19.11




cdepsl; cdepa, BIucaHHas B
MHOT'OTPAHHKK WJIM B TEJIO BPAICHUS

ITonsatue 00 00béMme. OCHOBHBIE CBOMCTBA

22 . 1 24.11
00BEMOB Tel

93 HOHHSITI/IG 00 00béme. OCHOBHBIE CBOICTBA 1 26.11
00BEMOB Tel.

24 O0BEM nnIMHIpa, KOHYCA. 1 01.12

25 O06bEM uIMHIpa, KOHYCA. 1 03.12

26 O0BEM nmnMHIpa, KOHYCA. 1 08.12

27 O6béM 11apa ¥ miomaab cepsl. 1 10.12

28 OO6béM 11apa ¥ mIomaab cepsl. 1 15.12
[TogoOHEbIe TENa B MPOCTPAHCTBE.

29 CooTHOUICHNST MEXIY TUIOMIAASIMU 1 17.12
MMOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TEI.

30 COOTHOH_IeHI/IiI Mem{[y TUIOLIAIIMH 1 2712
MOBEPXHOCTEN, 00bEMAMHU MOTOOHBIX TE.

31 Pemenue 3:'ana;1 no teme "Tena 1 2412
Bpaimenus" u "O6beMbl Ten".

32 KOHTpOJIbl'I'aﬂ '[')aﬁoTa no temam ""Tena 1 29 12
Bpamenus' u "O0bembI TEa"

33 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE 1 12.01

34 CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB 1 14.01

35 CrnosxeHue v BBIYMTAHUE BEKTOPOB. 1 19.01

36 CroxeHre ¥ BEIYUTaHHE BEKTOPOB. 1 21.01

37 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 26.01

38 YMHOK€EHNE BEKTOpa Ha YNCIIO0 1 28.01

39 Paznoxenne BekTopa 1mo Tpém 1 02.02




HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiefienuneaa

Pasnosxenune BekTopa 1o TpéM

40 HEKOMILJIaHApHBIM BekTopaM. [IpaBuiio 04.02
napajuleJienune1a
Pasnosxenune BekTopa 1o TpéM
41 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio 09.02
napajuiesienuneaa
Pemenue 3anay, cBA3aHHBIX C
42 IIPUMEHEHHUEM IIPAaBUII JEUCTBUN C 11.02
BEKTOpaMHU
Pemenue 3ana4, cBA3aHHBIX C
43 MIPUMEHCHHUEM TPABHII JCHCTBUN C 16.02
BEKTOpPaMH
[IpsimoyronbHas cucteMa KOOpAUHAT B
44 npoctpancTse. KoopanHaThl BEKTOpA. 18.02
IIpocreimue 3a1auu B KOOpAUHATaX
45 [Ipocreiimue 3a1aun B KOOpAUHATAX. 25.02
46 IIpocreimue 3a1au B KOOpAUHATAX. 02.32
47 VYron mexay Bekropamu. CkanspHoe 04.03
MIPOU3BE/ICHNE BEKTOPOB
48 CkansipHO€ MPOU3BEIEHUE BEKTOPOB. 09.03
49 CkansipHO€ TPOU3BEIEHUE BEKTOPOB. 11.03
50 Brruncnenue yrioB Mex1y NpsSIMbIMU U 16.03
IJIOCKOCTSIMU
51 Brruncnenue yriioB Mex1y NpsIMbBIMU U 18.03

IIJIOCKOCTAMU




52

Beluncrnenue yrios Mexay IpsIMbIMU U

IIJIOCKOCTAMUN

23.03

53

54

KoopanHaTHO-BEKTOPHBIN METO ITPU
peLICHUU TEOMETPUYECKUX 3a/1ad.

Pemenue 3agau no teme "BekTopsl U
KOOpJIMHATHI B IPOCTPAHCTBE".

25.03

08.04

55

Pemenue 3ana4 no teme "BekTtopsl 1
KOOPJIMHATHI B IPOCTPAHCTBE".

13.04

56

57

58

Pemenue 3anau no teme "Bektopsl 1
KOOpJIMHATHI B IPOCTPAaHCTBE".

KonTpoabHasi padora no reme
"BeKkTOpPBI M KOOPAUHATHI B
npocrpancrse'

[ToBTOpeHME, 0600IICHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

15.04

20.04

22.04

59

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuin. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
IUTAHUMETPUHI

27.04

60

[ToBTOpenue, 0600IIEHNE U
cUCTEMAaTH3aWs 3HAaHUKA. 3a1aun
TUTAHUMETPUU M METOJIBI UX PEIICHUS

29.04

61

[ToBTOpeHme, 0600IIEHNE U
cUCTEMAaTH3ans 3HaHUHI. 3amaun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS

04.05




[ToBTOpEeHUE, 0600IICHNE 1
cucrteMaTusanus 3Haguii. OCHOBHEBIE

62 t 1 06.05
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPUH
IToBTOpenue, 0600IIIEHNE U

63 P Her 1 11.05
CHCTEMAaTH3alUs 3HAHUI
IToBTOpEeHue, 0000IEHNE U

64 p ’ o . 1 1 13.05
CcHCTEMAaTH3alus 3HAHUI
IToBTOpEeHue, 00001IEHYE U

65 P ’ = . 1 18.05
CHUCTEMATHU3ALU 3HAHUI

66 HroroBasi KOHTpo/IbHasI padoTa 1 20.05
IToBTOpeHue, 0000IEHNE U

67 P ’ = . 25.05
CUCTEMATHU3ALIUS 3HAHUI.

OBUIEE KOJIMYECTBO YACOB I10 67 3 0
[TPOTPAMME




Y4yeOHO-MeTOANUECKOE 0O0ecIeueHue

Yyeono-

Memoouueckoe Haszeanue, agmop, uzoamenbcmeo, 200 u30anus
obecneuenue

IIporpammsl [Tpumepnas nporpamma st X-XI kimaccoB pazpaboTana Ha OCHOBE

denepanbHOTO rOCyIapCTBEHHOTO 00Pa30BaTEILHOIO CTaHapTa
OCHOBHOT'O 00111ero 00pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX MUPOBBIX
TpeOOBaHUH, IPEIBIBISEMBIX K MATEMATHIECKOMY 00pa30BaHUIO, U
TPaIULIUN POCCUIICKOTO 00pa30BaHusl, KOTOPbIE 00ECTICUNBAIOT
OBJIQ/ICHUE KJIFOUEBBIMU KOMITETCHIIUSMU, COCTABIISIFOIIUMHU OCHOBY
JUISL HETIPEPHIBHOTO 00pa30BaHMsI U CAMOPA3BUTHS, a TAKKE
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, TIMYHOCTHOTO U TI03HABATEIILHOTO
pa3Butus odydaromuxcs (0a30BbId YPOBEHB ).

VYyebnas nurepatypa

I'eomerpus. 10-11 knaccbl. YueOHUK 1 00111€00pa30BaTENbHBIX
yupexnenuit. / JI.C. Aranacsan, B.®. byryzos, C.b. Kagomues u ap./
M.: Ilpocemienue, 2016.

JononuurenpHas
nuTeparypa

1. 3uB B.I'. lugaktuyeckue marepuansl. ['eomerpust. 10 kacc.-
M.: Ilpocsemenue, 2009.

2. 3uB b.I'. lunaktrueckue matepuansl. ['eomerpus. 11 kmacc.-
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