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MHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yuebHOro Kypca «l'eomeTpusp» 6a30BOro ypoBHS Uil 00yJarOLAXCS
10 —11 xmaccoB pa3zpaboTaHa Ha ocHOBe DenepaqbHOrO rocyIapcTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CPeJHEro o0Iero oOpa3oBaHus, C yUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH,

NPEIbIBISEMbIX K MaTeMaTUUYECKOMY 00pa30BaHUIO, U TPAJAULUN POCCUNCKOTO 0Opa30BaHUSL
Peanuzanust mporpaMMbl  OO€CieUMBAET  OBJIAJICHHME  KIIOUEBBIMH  KOMIIETEHIUSIMU,
COCTABJIIOLMMHI OCHOBY Ul CaMOPAa3BUTUS M HEMPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTh
OOIIEKYIBbTYPHOTO, JIMYHOCTHOTO M MTO3HABATEIBHOIO PA3BUTHS IMYHOCTH O00Y4JaIOIIXCSL.
Pabouas mporpamma mno reomerpuu B 10-11 wmacce MBOY «TennoBckas ImKoma»
Cumdepornonbckoro paitona Pecrydnmku Kpeim paspaboTana B COOTBETCTBUH C
- ®I'OC COO, yrBepxaéHHBIM MpukazoM MunnpocsenieHus ot 31.05.2021 Ne287;
- ®OII COO, yrBepxknéHHbIM pHrKkazoM Munnpocsemenus ot 16.11.2022 Ne993;
- OcHOBHOI 00pa3oBaTeNbHON TpOrpaMMoOll OCHOBHOTO o0Omero obpasosanus MBOY
«TermoBckast mkoiay Cumdepononbekoro pairiona Pecmyonmuku KpbiMm,  yTBepkaeHHOM
npukazoM 1o mkose ot 30.08.2023 r. Ne 315-0;
- paboueit mporpammoii Bocnutanusi MBOY «TemnnoBckasi mKoja», YITBEpKICHHONW MPHKa30M
no mkosie To 23.08.2022 Ne314-0
- yueOHbIM MmaHoM MBOYVY «TennoBckas mkonay Cumdepononsckoro paiioHa Pecryonuku
Kpeim Ha 2023/2024 yuebHBII TOT,
- ¢ yueOHukom: ['eomerpus. 10-11 xmaccer: yueb. mis oOmeo0pa3oBar. opraHu3aiuii: 6a30BbIi

u yrnyon. yposuu / [JI. C. AranacsH, B.®. byry3os, C.b. Kagomuer u ap.], - M.: [IpocBemenue,
2014. — 255c¢.: un.- (MI'Y — nxoxne).

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca T€OMETpHH Ha YpOBHE CpPEIHEro ooImero oopa3oBaHus 00yCIIOBIEHA
IPAaKTUYECKON 3HAYMMOCTBIO METAIIPEMETHBIX U IPEAMETHBIX PE3yIbTaTOB O0ydeHUs

reOMETPUHM B  HAIpPaBIEHUM JIMYHOCTHOIO pa3BUTUsA oOOydaroumxcs, (HOPMUPOBAHHUS
(GYHKIMOHAJIBHONH MaTeMaTH4yecKOM IpaMOTHOCTH, H3Yy4EHUs JAPYTMX Y4€OHBIX AMCLHUILIUH.
Pa3Butue y oOywaronmxcsi NpaBUJIBHBIX IPEACTABICHUM O CYLHOCTH U IPOUCXOKACHUU
reOMEeTPUYECKUX a0CTPaKIHi, COOTHOIIEHUH PEaJIbHOTO U UEaIbHOTO, XapakTepe OTPaKeHUs

MaTEeMaTUYECKOW HAYKOW SIBJICHMH U IPOLECCOB PEATIBHOIO MHUPA, MECTE TEOMETPUU B CUCTEME
HAayK M pOJM MAaTEMaTH4YECKOTO MOJCIMPOBAaHUsS B HAYYHOM IIO3HAHMM W B IIPAaKTHKE
crocoOCTBYeT (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHUS YUallMXCS, a TaKkKe KadecTB
MBIIUICHHU I, HEOOXOMMBIX ISl afalTallii B COBPEMEHHOM OOILECTB €

reOMCTpI/IH ABJICTCA OAHUM U3 0a30BBIX npeaAMETOB HAa YPOBHC

cpenHero oOmero oOpa3oBaHUs, Tak Kak O0OECIeUYMBAET BO3MOXXHOCTh M3YUEHHUS KaK
TUCIUILINH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TyMaHUTAPHOM.



Jlornueckoe MbllwieHHE, GOPMUPYEMOE MPU U3YYEHUU

00y4JaroMMHKCS TOHSITUWHBIX OCHOB T€OMETPHHM M IMOCTPOCHUHU IEMOYKH JIOTHYSCKUX
YTBEP)KICHUN B XOJ€ pCIICHUS TCOMETPUYECKMX 3ajad, YMEHHE BBIJBUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCITOJIB3YIOTCS TIPU PEIICHUH 3314 €CTECTBCHHO -HAYYHOTO ITUKIIA,
B YaCTHOCTH U3 Kypca (M3HKH.

YMeHue opueHTHPOBATHCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTAX
JeATeNIbHOCTU yesioBeka. OpHeHTalus YelI0BeKa BO BPEMEHU M NIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €r0 COLMAIbHOTO ObITHS, (OpMa OTPaKEHUsI OKPYXKAIOLIEr0 MUPA, YCIOBUE YCIEIIHOTO
IIO3HAHUSA 51 AKTUBHOTO npeoOpa3oBaHus  JACHCTBUTEIBHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pazaMu OObEeUHSET pa3Hble BBl YUeOHOW U TPYIOBOM AEATENbHOCTH,
ABIISIETCS OJHUM U3 NPO(PECCHOHAIBHO BaXXHBIX KayecTB, II0O3TOMY aKTyajbHa 3a7ada
dopmupoBaHUS Yy OOYdYarOIMXCS TPOCTPAHCTBEHHOTO MBINUIEHUS KaKk pPa3sHOBHIHOCTU
00pa3HOro MBIIUIEHUST — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K MPAaKTUYECKOM
JEATEIBHOCTU 110 MHOTUM HaIlpaBJICHUSIM.

Llens ocBOeHUSs MporpamMmbl yaeOHOTO Kypca «I eoMeTpus» Ha

0a30BOM ypoBHE o0OydyeHHUs — 0O0IIeoOpa3oBaTeIbHOE U OOILEKYIbTYpPHOE pa3BUTHE
oOydaronmxcs 4epe3 oOecredeHHe BO3MOXKHOCTHM HPUOOPETeHHMs] U HMCIOJIb30BAHMUS
CHUCTEMaTHYECKUX TICOMETPHUYECKHX 3HAHUH M  JACHCTBUN, cHEeUU(UUHBIX TE€OMETpUH,
BO3MOXXHOCTH YCHEIIHOIO IPOJODKEHHSI 00pa3oBaHUsl M0 CHEUAIbHOCTSAM, HE CBS3aHHBIM C
MPUKIAJHBIM HCIIOJIb30BAHUEM I'€OMETPHUU.

[lporpamma 1o TreoMeTpuu Ha 0a30BOM ypOBHE IpeAHA3HAYCHA I OOyJarOIIXCS
CpeqHEel IIKOJBI, HE HCIHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHHH Ha ypOBHE OCHOBHOTO
obmmero oOpazoBanus. Takum oOpa3oM, oOydarommpecs Ha 0a30BOM ypPOBHE JIOJDKHBI OCBOWTH
o0Ime MaTeMaTuyecKue YMEHUsI, CBA3aHHBIC CO CIEIN(UKON TEOMETPUH U

HeoOXoluMble Ul JKM3HM B COBpPEMEHHOM oOmectBe. Kpome 3TOro, oHM HMEIOT
BO3MOXHOCTh M3Y4UTh TE€OMETpHIO Oojee IIyOOKO, €cid B JajbHEHIEM BO3HUKHET
HEOO0XOAMMOCTb B TEOMETPHUUECKUX 3HAHUAX B MPO(ECCHOHATIBHON EATEIbHOCTH.

Hoctuxenue 1eu OCBOCHHUS POrpaMMBbl obecrieunBaeTcsi  peUicHUEM
COOTBETCTBYIOIIMX 3anad. llpmopuTeTHbIMU 3amauamMu OcCBOeHHs Kypca «l'‘eomeTpum» Ha
6a3oBoM ypoBHE B 10—11 wiaccax sBASIOTCS:

dopMHpOBaHUE TPEACTABICHHUS O T€OMETPUHM KaK YaCTH MHUPOBOH KyJIbTYpbl M OCO3HaHUE €&
B3aMMOCBSI3U C OKPYKAIOIUM MHPOM;

(1)OpMI/IpOBaHI/Ie NpeACTaBJICHUA O MHOTOIpaHHUKAX W TCJIaX BpalICHUA KaK O BayKHENUIIINX
MATECMATHUYCCKUX MOICIIAX, IIO3BOJIAKOIIIMX  OIIUCHhIBATH nu n3y4yaTtb pasHbIC SABJICHUSL
OKPYXKAIOILIETO MUPA;

(I)OpMI/IpOBaHI/Ie YMCHUA pacClio3HABaTb Ha 4YCEPTCKAX, MOACIX HU B pPCAJIbHOM MHUPC
MHOTI'OI'paHHUKU W TCJIa BpallICHU A,

OBJIaICHUEC MCTOAaMH PCEHICHHA 3aaa4 Ha IIOCTPOCHHUA Ha I/1306pa}KeHI/IHX IMPOCTPaHCTBCHHBIX
drryp;

dopMUpOBaHUE YMEHHUSI ONEPUPOBATh OCHOBHBIMU IOHSTHUSIMA O MHOTOTPaHHUKaX W Tejax
BpalllcHUA U X OCHOBHBIMHA CBOI‘/'ICTBaMI/I;



OBJIaJICHUE AJITOPUTMAMU PEILEHUsI OCHOBHBIX TUIOB 3a/1a4; (GOpPMHUPOBAHHUE YMEHUS IPOBOJIUTH
HECJIOKHBIE JJOKA3aTEIbHbBIE PACCYKACHUS B XOJI€ PELICHUs CTEPEOMETPUYECKUX 3a1a4 U 3374 C
IIPAKTUYECKUM COJEPIKAHUEM;

pa3BUTHE HMHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIOCOOHOCTEN OOYydarolMXcs, MO3HaBaTEIbHON
AKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHU M, KPUTUUHOCTH MBILUICHHUS;

dopMupoBaHue  (QYHKIMOHAIBHONM  TIPaMOTHOCTH, PEJIEBAHTHOW  TIE€OMETPUHU: YMEHHE
pacrmo3HaBaTh MPOSBICHUS TEOMETPUUYECKMX TOHSITUM, OOBEKTOB U 3aKOHOMEpPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAllMSAX U MPH U3yYEHUU JIPYIUX YUEOHBIX MPEIMETOB, MPOSBICHHS
3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (GOpMyIHpOBaTh WX Ha S3bIKE T'€OMETPUH M CO3JaBaTh
FEOMETPUYECKHE MOJEIHU, MPUMEHSATh OCBOCHHBIM T€OMETPUUYECKUU amnmapaTr g peleHus
IIPaKTUKO-OpPUEHTUPOBAHHBIX 3aJja4, UHTEPIIPETUPOBATh U OLIEHUBATH I10JYyYEHHbBIE PE3YIbTATHI.

OTAnYuTeNnsHOM 0COOEHHOCTHIO TPOTPAMMBI SIBIISIETCS BKIIOUEHUE B KypC CTEPEOMETPHU B
Hayajie ero U3y4eHHus 3aa4, peliaeMblX Ha YpOBHE UHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHuzoBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO U
IIPOCTPAHCTBEHHOTO  MBIIUIEHUS, CTHUMYJIUPYET IPOTEKAHUE WHTYMUTHBHBIX IIPOLIECCOB,
MOTHUBHUPYET K JalbHENIIEMY U3YUYEHUIO MIPEIMETA.

[lpeanourenue oTHaércss HADIAJHO-KOHCTPYKTUBHOMY MeETOAYy OOYydeHHs, TO €cTh
TEOpPETUYECKNE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHh ITPEAMETHO-TIPAKTHYECKON
NeSTeNIbHOCTH.  Pa3BUTHE TPOCTPAHCTBEHHBIX IMPEICTABJICHUN y ydanMXcs B Kypce
CTEPEOMETPHH MPOBOIUTCS 3a CUET PELICHHS 3334 Ha CO3/IaHUE MPOCTPAaHCTBEHHBIX 00Pa30B U
3a7a4 Ha ONEPHUPOBAHHME TPOCTPAHCTBEHHBIMH oOpasamu. CozmaHue oOpas3a MPOBOIUTCS C
OMOPO¥ Ha HANISAHOCTb, a ONIEPUPOBAHUE 00PAa30M — B YCIOBHSX OTBIICUYCHUS OT HATJISTHOCTH,
MBICJIEHHOTO N3MEHEHUS €0 HCXOJHOTO COAEpIKaHUsI.

OcHoBHBIE coxepkaTenbHble JMHUM Kypca «l'eomerpum» B 10-11 xmaccax:
«MHororpanHuKN», «lIpsMbIe U IIOCKOCTH B IPOCTPAHCTBE», «lena BpaleHus», «BekTopsl u
KOOPJIMHATHI B MPOCTpaHCTBE». DOpMUPOBAaHUE JOTHUECKUX YMEHHH pacipeaesseTcs He TOIbKO
[0 COJEp)KaTeJIbHBIM JIMHMSAM, HO M IO TrojaM oOydeHHs Ha YpOBHE CpelHero ooOIiero
00pa3zoBaHUSL.

ConepmaHHe O6pa3OBaHI/I${, COOTBCTCTBYROIIICC NPECAMETHBIM

pe3ynbTataM OCBOCHHsI paboueil MporpaMmbl, pacupeleil€HHBIM IO rojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuM 00pa3oM, 4YTOObI OBJIAZICHUE TE€OMETPUYECKUMHU MOHATUAMH U
HaBBIKAMH OCYIIECTBIIUIOCH ITOCJIEAOBATENbHO M IOCTYHNATENIbHO, C COONIIOJCHNEM IMPHHIIUIIA
IPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B OOIIyI0 CHCTEMY TI'€OMETPHYECKUX
NpeICTaBICHUN OOydJarommMXcs, pacumpsisai U yriayossis e€, o0pasys MpoYHbIe MHOKECTBEHHBIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM ILVIAHE

Ha N3Y4YCHUEC TCOMCTPHUHN OTBOAUTCA 2 yaca B HEACIIO B 10 xnacce u

1 gyac B Henenmro B 11 kmacce, Bcero 3a Ba rojga o0ydeHus - 102 yqeOHBIX daca.
COAEP) KXAHUE YUYEBHOI'O KYPCA



10 KJIACC

HpﬂMLIe H IVIOCKOCTHU B ITPOCTPAHCTBE

OcHoBHBIE NOHATUA cTepeoMeTpun. Touka, npsMas, NI0CKOCTb, IpocTpaHcTBO. [loHsTHe
00 aKCMOMAaTH4YeCKOM MOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anMHOE pacronoxeHue MpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOMMECS, IapAJUICIbHBIE U
cKkpenmBamonmecs npsMbie. IlapannensHOCTP NPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJbHble IMpPsMbIE B IMPOCTPAHCTBE; MAPAIUICIIBHOCTh TPEX MPSMBIX; IapalIeIbHOCTh
NpsSMOM M TUIOCKOCTH. YTINIBI C COHAIIPAaBJICHHBIMU CTOPOHAMH; YrOJI MEXIy HpsSMBIMU B
npoctpaHcTBe.  IlapannenbHOCT  IIOCKOCTEH:  MapajuleNbHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNIbHbIX TiockocTei. [Ipocreiinme npocTpaHCTBEeHHBIE (PUTYPBI Ha IJIOCKOCTH: TETPas/p,
KyO, mapajiesenunes; IoCTpOCHUE CEYEHU M.

[leprieHAUKYIAPHOCTD NPSAMOM U MIIOCKOCTH: IIEPIIEH IUKYIISIPHBIE

psiMble B IPOCTPAHCTBE, NpPSMbIE MapajuIeNbHbIE W IEPHEHIUKYISIPHbIE K IMIOCKOCTH,
IIPU3HAK NEPIEHIUKYISIPHOCTH IPSAMOM U IIJIOCKOCTH, TEOpPEMa O MPSMOW IEPIICHIUKYIISPH 01
IJIOCKOCTU. YTJBI B MPOCTPAHCTBE: YrOd MEXIAY NPSIMONM M INIOCKOCTBIO; JBYIPAaHHBIN YroJl,
JUHEHHBIA yroJl JBYrpaHHOro yria. [lepneHauKynsp M HAaKIOHHBIE: PAaCCTOSHUE OT TOYKU IO
IUIOCKOCTH, PAacCTOSHUE OT NPSIMOW 10 IUIOCKOCTH, TPOCKIUS (UIYphl Ha IUIOCKOCTb.
[lepneHANKYIIPHOCTD MJIOCKOCTEH: MPU3HAK MEPIECHANKYISPHOCTH ABYX MJocKocTeil. Teopema
0 TPEX NEPIEHANKYIAPaAX.

MHOroOrpaHHUKHA
[loHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA,

BBIIIYKJIBIC W HEBBINYKIbIE MHOIOTPaHHMKHM; pa3BEPTKa MHoOrorpaHHuka. Ilpusma: n-
yroJibHas MpHU3Ma; IPaHW U OCHOBAHMS MPHU3MBI; MpsMas U HAKIOHHAas MpU3Mbl;, OOKOBas U
MOJHas IOBEPXHOCTh Ipu3Mbl. [lapamrenenunen, NpsAMOYroNbHBIM IapauIeIENUNEs] U €ro
cBoiictBa. Ilupammpa: N-yronpHass nupampa, I'paHd W OCHOBAaHUE MNHUpPAMUJbI, OOKOBas M
IIOJIHAs ITOBEPXHOCTh NMUPaMUIbl; IPABUIIbHASL U YCEUEHHAS NMUpaMUIA. DJIEMEHTHI IPU3MBI U
nupamupl. [IpaBuabHbIE MHOTOTPAaHHUKH: TIOHATHE IPaBUIIBHOTO MHOTOTPaHHMKA; TPaBUJIbHAS
npu3sMa W IpaBWIbHAsA NHUPaMHUIA; IpaBWIbHAs TPEYrOJbHAs INHPAMHAA W IPABUIIbHBIN
TeTpa’p; KyO. IlpeacraBieHne O NpaBUIIBHBIX MHOTOTPAHHUKAX: OKTA3Jp, AOAEKAdIp U
ukocadap. CedeHus NpU3Mbl U MUPAMUJIBI.

CI/IMMeTpI/IFI B IPOCTPAHCTBC: CUMMCTPUA OTHOCHUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OIEeMEHTHI CUMMCTPUHU B MMUPpaMUJAX, MAPAJUICICIIUIICAAX, [TPAaBUJIbHBIX MHOTOTpaHHUKaX.

Beluncienue 31€MEHTOB MHOTOTPAaHHUKOB: pE€Opa, AuaroHanu, yrisl. [Inomans O0koBoi
MIOBEPXHOCTH W IIOJHOM ITOBEPXHOCTH IPSMOM IPU3MBI, ILIOIIAJb OCHOBAaHWM, TEOopeMa O



OOKOBOW TOBEPXHOCTH MpsMON mpu3Mbl. [[nom@aas OOKOBOW IMOBEPXHOCTH U TOBEPXHOCTH
MpaBUIBHON MHpaMUIbI, TeopeMa O Tulomaau yceu€HHoM mupamuiabl. [lonstue 06 oObéMe.
O0BEM nupamMuIbl, TPU3MBI.

[MomoOubie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOIMAIIMH TTOBEPXHOCTEH,
00BEMaMH MOJOOHBIX TEJI.

11 KJIACC

TeJia Bpale Hus

[unuuapuyeckas TMOBEPXHOCTh, OOpa3ylole UIUHIPHYECKOM TMOBEPXHOCTH, OCh
[AJTUHIPUYECKON moBepxHOCcTH. L{uamHap: ocHOBaHMS U OOKOBAsi MOBEPXHOCTh, 0Opasyromas u
OCh; TIJIOIIA/Ib OOKOBOM M MOJHOM MOBEPXHOCTH.

Konunueckass moBepxHOCTb, 00pa3ylolieé KOHHUYECKOW IMOBEPXHOCTH, OCb WM BEpIIMHA
KOHMYECKOM moBepxHOoCcTH. KoHyC: OocHOBaHMe M BeplMHa, oOpasylou@s M OCh; IUIOMAb

OOKOBOM M TOJIHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3ylolllMe M BHICOTA; OCHOBAHUS U
OOKOBas MOBEPXHOCTb.

Cdepa m map: uLeHTp, paauyc, AUAMETpP; IUIOIIAIL MOBEPXHOCTH cdepbl. BzanmmHoe
pacnonoxkeHue chepbl U TIOCKOCTH; KacaTelnbHasl TIIOCKOCTh K cdepe; MIomaab Chephl.

N3o0pakeHue Ten BpalleHus Ha MiIockocTu. Pa3BépTka nunuHapa u
KOHYCa.

KoMOuHanuu Ten BpallleHWss ¥ MHOTOTPaHHHMKOB. MHOTOrpaHHUK, OMUCAHHBIA OKOJIO
cdepsl; chepa, BIucCaHHasi B MHOTOTPaHHUK, UJIU TEJIO BpalleHUs.

[Tonsitue 06 o00béme. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00bEMeE
IPSIMOYTOJIBHOTO Tapayienienunena u cieAactBus u3 He€. OObEM nuamHApa, kKoHyca. O0bEM

mapa U miaom@ab cepsl.

[TonoGHbie Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOMAJSIMH TOBEPXHOCTEH,
00bEMaMU OTOOHBIX TE.

Ceuenus unwiMHApa (MapasielbHO W MEPHEeHIUKYISIPHO OCH), CEYEeHHS KOHYca
(mapasienbHOe OCHOBAHMIO U MPOXOJAIIEE Yepe3 BEPIIMHY), CEUCHUS apa.

BekTopbl 1 KOOPIMHATHI B IPOCTPAaHCTBeE



Bekrop Ha miockoctu u B npoctpaHcTBe. Clo’KeHHE U BBIYUTAaHUE

BEKTOpPOB. YMHOXEHHME BEKTOpa Ha uMclo. PasnoxkeHue BekTtopa 10 TpEM
HEKOMILTIaHapHBIM BekropaM. I[lpaBuno mnapamnenenunena. PemeHue 3amay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBUJl JeMCTBUUA C Bekropamu. lIpsMoyronbHas cucreMa KOOpAMHAT B
npoctpanctBe. Koopnunater Bekropa. Ilpocreiinme 3amaum B KOOpAMHATAX. YTOJI MEXIY
BekropaMu. CkansipHOE NPOU3BEIACHUE BEKTOPOB. BbluncieHue yriaoB MeXIy MNPSIMBIMH U
njockocTaMu. KoopAMHaTHO-BEKTOPHBIN METO/] IPU PEIICHUU T€OMETPUUECKUX 3a1a4.
IVNIAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IporpamMMbl ydeOHOro mnpeamera «MaremaTuka
XapaKTepU3YHOTCS:

I'paxxaanckoe BociuTanue:
c(hopMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YyUJaIOIIerocs: Kak

aKTUBHOTO M OTBETCTBEHHOIO WIEHAa POCCUNCKOTO OOILECTBA, IPEACTAaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (YHKIMOHUPOBAHUS PaA3IMYHBIX CTPYKTYp, SIBICHH, NpOIEAyp
TpaXJIaHCKOTO oOmecTBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM B3aHUMOJICHCTBOBATH C
COIIMAJIbHBIMU UHCTUTYTAMHU B COOTBETCTBUH C MX QyHKIHSIMHU U HA3HAYCHUEM.

IlaTproTHyeckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON Tpa)KIaHCKON MICHTUYHOCTH, YBKEHUS K MPOILIOMY
U HaCTOAIICMY pOCCHfICKOfI MaT€MaTuKu, HCHHOCTHBIM OTHOIICHHUEM K JOCTHUXXCHUIM
POCCHUICKAX MAaTeMaTUKOB M POCCUMCKON MaTEMaTHUYECKOM IIKOJIbI, K HCIIOJb30BAaHHUIO ATHX
JTOCTHIXKEHUH B IPYTHX HAyKaX, TEXHOJIOTHUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

OCO3HAaHMEM [JYXOBHBIX IIEHHOCTEH pOCCHHCKOrO Hapona; Cc(GopMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUs, ITUYECKOIO MOBEIEHUS, CBA3AHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTUKEHUN HAyKd WM JEATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOIO BKJIAa/Ja B IOCTPOEHUE
YCTOMYMBOTO OYIyIIETo.

JcTeTHYeCKOe BOCIIUTAHME:

OCTCTHYECKUM  OTHOLICHMEM K  MHPY, BKIIO4asg  OCTCTHKY  MareMaTH4ECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCy)KICHUN; BOCIPUHUMUYUBOCTBIO K

MAaTEMATHYCCKHUM acCIICKTaM pa3JIMYHBIX BUAOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:



cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTEMaTHYECKHE 3HaHHUS B HHTEpEcax
3I0POBOTO U 0G€30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO

OTHOIICHHA K CBOEMY 310POBLIO (3,H0p0BO€ IINTaHHUC, C6aJ'IaHCI/IpOBaHHBII71 PEKUM 3aHATHH
U OTAbIXa, pErysipHad (I)I/ISI/I‘ICCKa}I aI(TI/IBHOCTL); (I)I/I3I/ILICCKOFO COBCPHICHCTBOBAHMUS, IIPU
3aHATUAX

CIOPTUBHO-03/I0POBUTEIBHON 1E€ATENBHOCTHIO.
TpyaoBoe Bocniuranue:
TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM LIEHHOCTH TPYIO0JII00HS;

MHTEPECOM K pa3Iu4HbIM cdepaM NpodecCHuOHaNbHON JeSTeIbHOCTH, CBS3aHHBIM C
MaTeMaTHKOH MW €€ TPHUIIOKECHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp OymyIeit
npodeccuu U peaTu30BhIBATH COOCTBEHHBIE )KU3HEHHBIE TIaHBI; TOTOBHOCTHIO M CITOCOOHOCTHIO
K MareMaTHyeckoMy oOOpa3oBaHHI0O M CaMOOOpa30BaHUIO Ha TMPOTSHDKEHUU BCEM JKU3HHU,
TOTOBHOCTBIO K AKTMBHOMY YYacTUIO B PEIIGHUM MPAKTUUYECKUX 3aJauy MaTeMaTH4YecKOi
HaIpaBJICHHOCTH.

IKoJIOrHYecKoe BOCIIUTAHNE

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKOM KyNbTypbl, MMOHUMAHHEM BIIHSHHUS COL[MAIBHO-
SKOHOMHUYECKMX IIPOLECCOB Ha COCTOSHUE INPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
I700aTbHOTO  XapakTepa  SKOJOTMYECKUX  MpoOieM; OpueHTaluel Ha  I[pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JUIsl pelieHUs 3a7ad B 00JacTHU OKPYXKaIOLIeil cpelibl, MIIaHUPOBAHUS
IIOCTYIIKOB M OLICHKH X BO3MOJKHBIX IIOCIIEACTBHUI ISl OKPYKAIOLIEH CpeJbl.

LleHHOCTH HAYYHOT0 MO3HAHUS:
cOpMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIECTO

COBPEMEHHOMY YPOBHIO Da3BUTHS HAayKM W OOILECTBEHHOW MPAKTUKU, MOHHMMaHUEM
MaTeMaTHYeCKOll Hayku Kak c(epbl YeIOBEYECKOM [esATEIbHOCTH, JTAaloB €€ pa3BUTUS U
3HAYMMOCTH Ul Pa3BUTHUS LIMBUIIN3ALMY; OBJIAJCHUEM S3bIKOM MAaTEMaTUKU U MaTEMaTUYECKON
KyIbTYpOM KaK CpEACTBOM IIO3HAHUS MMPA; TOTOBHOCTBIO OCYILECTBIISATH IIPOCKTHYIO U
HCCIIEA0BATENBCKYIO ACSITEIbHOCTh HHANBUIYAIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3ylibTaThl OCBOSHUS MPOTpaMMbI ydeOHOTO TipeamMeTa «MaTeMaTrukay
XapaKTePHU3YIOTCS OBJIaJICHHEM YHHUBEPCATLHBIMHA HO3HABAMEIbHBIMU OeliCEUsIMUL,
VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU,  YHUBEPCATbHLIMU — Pe2YISIMUGHbIMU
oeticmeusimu.



1) Vuusepcanvnvie noznasamenvusle Oeticmeus, obecneuusarom

2) ¢hopmuposanue 6A306bIX KOZHUMUBHBIX NPOYECCO8 0OYUaOWUXcsl (0C80eHUe MeMOo00s
NO3HAHUSL  OKPYAHCAIOWje20 Mupd, NnpuUMeHeHue JN0SUYecKUx, Uccie008amenbCkux
onepayutl, ymeHuil pabomams ¢ uHgopmayueti).

basoBble Jornyeckue aeicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NMPU3HAKA MAaTEMaTHYECKUX OOBEKTOB, IMOHSITUH,
OTHOUICHUH MEXAy TMOHATUAMU; (QOpPMYIUpPOBATh OINPEIENICHUs] MOHSTUM; YyCTaHaBJIMBAThH
CYILIECTBEHHBIM MpPHU3HAK KIacCcU(UKalMK, OCHOBAHHS ISl 000OIIEHUSI M CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOIO aHAJIM3a;

BOCHPUHUMATh, (opMynupoBaTb U MOpPeoOpa3oOBBIBATh CYKICHHS: YTBEpIUTENbHbIE U
OTpHUlIaTeNbHbIC, €IMHUYHbIC, YACTHBIC U O0IIMeE; YCIIOBHBIE;

BBISIBJISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOpEUns B (haKTax, TaHHBIX,
HaONIIOJIEHUSIX U YTBEPXKACHUSX; Mpe/ularaTb KPUTEPUH JUIsl BBISBIEHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHI;

JieNlaTh  BBIBOJIBI €  MHCIIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHJYKTUBHBIX
YMO3aKIIOYEHHH, YMO3aKITIOUEHU I MO aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENBHO JO0Ka3aTelbCTBA MAaTeMaTHMUECKUX YTBEP)KICHHUM (IpsMble M OT
IPOTUBHOIO), BBICTpAaUBaTh aPryMEHTALMIO, NIPUBOAUTb HPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBL;

BBIOMpPATh CIOCOO peleHus] yueOHOW 3ajayM (CpaBHMBATh HECKOJIBKO BAPUAHTOB PpELICHUS,
BBIOMPATh HanboJee MOIXO AN ¢ YIETOM CaMOCTOSITEHHO BBIICTICHHBIX KDUTEPUEB ).

Ba3oBble ucciie10BaTeJbLCKHE JeHCTBHA:

HCIIOJIB30BAaTh BOMPOCHI KAaK WCCIICAOBATCIBCKHH WHCTPYMEHT TO3HAHUS, (OPMYITHPOBATH
BONPOCHI, (MKCUPYIOLME NTPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABJIMBATh HCKOMOE W JIAHHOE,
dopMHpPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIIUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSTEIILHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE 110 YCTAHOBIICHUO
OCOOCHHOCTEH MaTeMaTU4YeCKOro OObeKTa, SBJICHHUS, MPOIECcca, BHISIBICHUIO 3aBUCHMOCTEH
MeX1y 00ObEKTaMU, SBJICHUSMHU, TPOLIECCAMH;

CaMOCTOSITEIBHO (JOPMYJIUPOBATH OOOOLICHUS M BBIBOJBI IO pPe3ylibTaTaM IPOBEAEHHOIO
HaOIIOIEHU S, UCCIIEOBAHMS, OLICHUBATH IOCTOBEPHOCTh MOMYYEHHBIX PE3yJbTaTOB, BEIBOJOB U
0000IIEHN;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCA, a TAKKE BBIIBHIATh MPEIIOJIIOKEHUS O €ro
pPa3BUTHUH B HOBBIX YCIIOBUSIX.

PabGora ¢ und opmanmeii:

BBISIBJIATH JePUIIUTHI MHQPOpMAIlMHU, NAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha BOMPOC W IS
pelleHus 3a7a4u;

BbIOMpaTh ~ MHGOpPMAIIMI0O W3  HCTOYHUKOB  pA3IMYHBIX  TUIIOB,  AHAIMU3UPOBATH,
CHCTEMAaTH3UpPOBaTh M HMHTEPIPETHPOBATH HWHOOPMAIUIO PA3IUYHBIX BUIOB H  (QOpPM
MPE/ICTaBICHUS;

CTPYKTYpHpOBaTh WH(OpPMAIMIO, MPEACTABIATh €€ B PA3IMYHBIX (opMax, MIUTIOCTPUPOBATH
rpaduvecku;

OLICHUBATh HAAEKHOCTh HH(POPMALIUHU 10 CAMOCTOATENLHO C(OPMYITUPOBAHHBIM KPUTEPHUSIM.
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3) Vuusepcanvhvle KOMMYHUKamueHble Oelicmausi, 0becneuusaiom
4)  cghopmuposaHHOCMb COYUATLHBIX HABLIKOG 0OYUAIOUUX CSL.

Ob0menue:

BOCIIPUHUMATDL U (I)OpMy.]'II/IpOBaTI) CY)KACHUA B COOTBETCTBUU C YCIIOBHAMHU U LCIISIMHA O6H1€HI/I$[;
SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX,
JIaBaTh MOACHEHUS 110 X0y PEILLICHUS 33/1a4i, KOMMEHTUPOBATh I1OJy4CHHBIN PE3y/bTarT;
B X0Jle OOCYXKJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBbI, IPOOIEMBI,
pelaeMoi 3a1auy, BBICKAa3bIBaTh WJICH, HAIlEJICHHBIC HA MOMCK PEIICHUS; COMOCTAaBISATH CBOH
CYKICHHUS C CYXKICHHUSMH JIPYIHX yYJaCTHHKOB JWANOra, OOHApYKHUBATh Pa3IUyUe M CXOJCTBO
TIO3UIINI; B KOPPEKTHOH GopMe GOpMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PaKEHUS;
NPEACTAaBIIATh PpE3YAbTAThl pPELICHHs 3aladyd, OKCIEPUMEHTAa, WCCICIOBAaHUS, IPOEKTa;
CaMOCTOSITEIBHO ~ BbIOMpaTh (opMar BBICTYIUIEHUS C Y4ETOM 3agad MPE3CHTALUH H
0COOEHHOCTEHN ayIUTOPUH.

CotpyannuecTBo:

NOHMMAaTh M WCIIONB30BATh MPEUMYIIECTBA KOMAHAHOW W WHIMBUAYAIBHOH paOOTHl HpH
peleHNH y4eOHBIX 3a/ay; NPUHUMATh I€1b COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh
OpraHU3aI[MI0 COBMECTHOM pabOTHI, paclpenessiTh BHIBI PadOT, JOTOBapUBATHCS, OOCY)KIATh
IPOIIECC U PE3YNBTAaT PadoThl; 0000IATH MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIPYyHHOBBIX (opMax paboTbl (0OCY)KAEeHHsS, OOMEH MHEHUMH, <«MO3TOBBIC
IITYPMBI» W WHBIC); BBHIMOJIHATH CBOI YacTh PabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JIpYTMMH 4WIEHAaMH KOMaH[bl; OIICHMBAaTh KAa4eCTBO CBOET0 BKIaJa B OO TNPOIYKT II0
KpUTEpUsIM, CHOPMYTUPOBAHHBIM YHACTHUKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvhvle pecynamugnsle Oelicmausi, 06ecneuugaion QopMupo8anue cCmvlCi08bixX
YCMAHOBOK U HCUSHEHHBIX HABbIKOE IUYHOCMU.

Camoopranmsanusi:

COCTABJIATH IJIaH, AJITOPUTM PELICHUs 3a/1a4l, BBIOUPATh CIIOCO0 peIIeHUs ¢ y4ETOM
UMEIOIIMXCSL PECYPCOB U COOCTBEHHBIX BOZMOXHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BApUAHTHI peLIEHU ¢ y4€TOM HOBOM HH(pOPMAIUH.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMHU IT03HABATEIILHOW DPEQUIEKCMM KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUU W
MBICIMTEIBHBIX ~ MPOLECCOB, MX  Ppe3ylbTaToB; BIAJeTh CIOCO0AaMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS ITPOLecCa U PE3YJIbTaTa PEICHUT MaTEMaTUUECKOM 3a/1a4u;

NpPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIpH pPEIICHUH 33aJa4d, BHOCHUTH
KOPPEKTUBBI B JESITEIHHOCTH Ha OCHOBE HOBBIX OOCTOSTENHCTB, NAHHBIX, HAHJEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE pe3y/bTaTa LEeIu U YCIOBUAM, OOBSICHITH MPUUMUHBI JOCTUKEHUS U
HEJOCTHKEHUSI  pPe3ylIbTaTOB  JACATEIBHOCTH, HAaXOAUTh  OmMMOKY, JaBaTh  OIEHKY
IpHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI
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10 KJIACC

OrnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, IJIOCKOCTb.

HpI/IMeHHTB AKCUOMBI CTepeOMeTpI/II/I U CIICACTBUS U3 HUX HpI/I peLHeHI/II/I I‘eOMeTpI/I‘-IeCKI/IX
3aad.

OHCpI/IpOB aTb IIOHATUSIMMU . nap AJIJICJIIBHOCTH %1 I Cpl'[ €HOU Kyﬂf[pHOCTB pr[MI)IX )41
IIJIOCKOCTEMN.

KnaccuduiupoBars B3aiMHOE pacrosio;KeHHE MPSAMbBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
OrnepupoBaTh MOHATUSAMU: ABYIPaHHBII Yrojl, IpaHu ABYIPAHHOTO

yria, pedpo IBYIPaHHOIO YIvIa; JIMHEWHBIH yroil IBYIPaHHOIO yIja; rpajaycHas Mepa
JIBYTPAaHHOTO yIJia.

OHepI/IpOBaTB NOHATUAMHA: MHOTI'OTPAHHHUK, BLIHYKJ'IHﬁ u HCBBIHyKJ'IBIfI MHOTOI'paHHUK,
3JICMCHTBI MHOT'OT'paHHUKa, HpaBI/IJIBHBIfI MHOTOI'paHHUK.

PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHUpaMHAa; MPU3Ma, MPSIMOYTOJIbHBIH
napajuieJienumnes, Kyo).

KnaccudumupoBarh MHOTOTpAaHHHUKHM, BBIOMpAas OCHOBAaHHS IS KilacCU(UKAIIUU
(BBIMTYKJIBIC ¥ HEBBITTYKIBIC MHOTOTPAHHHUKH; TPABHIIbHBIC

MHOT'OI'paHHUKU; IIPSAMBIC U HAKIIOHHBIC ITPHU3MBbI, napajmenennne;[bl).
OHCpI/IpOBaTB MMOHATUAMMU: CCKYILAA ITJIOCKOCTb, CCYHCHNUC MHOT'OI'PAHHUKOB.
OOBIACHATD IIPUHIUIIBI ITIOCTPOCHH S CequHﬁ, HCIT0JIB3YA MCTO CIICIOB.

CtpouTh cedeHUs: MHOTOTPAHHUKOB METOJIOM CJI€/IOB, BBIOIHATH (BHIHOCHBIE) MJIOCKHE
YepTEKU U3 PUCYHKOB ITPOCTHIX OOBEMHBIX (DUTYp: BHUJ CBEPXY, COOKY, CHU3Y.

Pemmatn 3aJa4r Ha HaXOXACHHUC IrCOMETPUUCCKNX BCIIMYUH 110 o6pa3uaM HJIN aJITOpUTMaM,
MNpUMCHSAA H3BCCTHBIC AHAJIMTHUYCCKHUC MCETOABI IPHU PCHICHHUHN CTAHAAPTHBIX MATCMATHUYCCKHUX
3aJJa4 Ha BBIYHMCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMS TOUYKAMHU, OT TOYKH O Hp?IMOfI, OT TOYKH 1O0
INJIOCKOCTHU, MEXKY CKPCIIMBAOIMMUACA ITPSAMBIMU.
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Pemiate 3a1aun Ha HaXOKIAEHHUE TEOMETPUYECKHX BEIMYMH 110 00pa3laM MM aJITOpUTMaM,
IIPUMEHSS U3BECTHBIC AHAIUTUYECKAE METOMAbl IPU PEIUCHUU CTAHAAPTHBIX MAaTEMaTHYECKUX
3aad4 Ha BBIYMCICHUE YIVIOB MEXKIY CKPEIMBAIOUMMUCS NPSAMBIMH, MEXKIy IPSIMONH U
IIJIOCKOCTBIO, MEXKY IIJIOCKOCTAMU, ABYIPAaHHBIX YIJIOB.

Beraucnare 00bEMBI 1 ITOMAIN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpH3Ma, MHPAMHJIA) C
NpUMEHEHHEM (QOpMYN; BBIYHCIATH COOTHOIIGHUS MEXIY IUIONQ@ISMHU IOBEPXHOCTEH,
00bEMaMH 1MO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMU : CAMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U
MJIOCKOCTh CUMMETPHUU; IEHTP, OCh U MJIOCKOCTh CHMMETPHUU (UTYPHI.

W3Bnekats, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHMOPMALIMIO O IPOCTPAHCTBEHHBIX
reoMeTpUUecKux (pUrypax, MpeAcCTaBICHHYIO Ha 4epTexXax U pUCYHKaX.

[Ipumensaty reomerpuueckue (akThl A7 pELUIEHUsS CTEPEOMETPUUYECKHX — 3ajad,
IpEeoJarajolldX HECKOJIbKO IIArOB DPELICHMs, €CIM YCJIOBUS NPUMEHEHHS 33JaHbl B SBHOH

dopme.

HpI/IMCHHTB HpOCTGfIH.lPIG INporpaMMHBIC CpCACTBA U SBJICKTPOHHO-KOMMYHHUKAITUOHHBIC
CHUCTCMBI ITPpU pCHICHUU CTCPCOMCTPHUUICCKUX 3a1aY.

HpI/IBOI[I/ITB MNpUMEpPbl MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B I[pUpOAC U IKU3HHU,
Ppacrmo3HaBaTh NPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC.

[IpuMmeHsATh TONydeHHBIE 3HAHHUS Ha TPAKTUKE: aHAM3UPOBATH PEANbHBIE CUTYAllMH H
NPUMEHSTh  HM3y4CHHBIE TIOHATHUS B  TPOIECCEe TOMCKA PEIICHUsS MaTeMaTHYECKH
chopMyITHMPOBAHHONW MPOOIEMBI, MOJEIMPOBATH pPEaJbHbIE CUTYallMU Ha SI3bIKE TE€OMETPHH,
UCCIe0BaTh MOCTPOCHHBIE MOJIETU C HCIOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUM U TEOpPEM,
ammapara ajreOpbl; pelaTh MPaKTHYeCKUEe 3a/1a49M, CBSI3AHHBIC C HAX0XKJICHUEM TEOMETPHICCKUX
BEIIUYMH.

11 KJIACC

OmnepupoBath MOHATHSAMMU: LUJTMHIpUYecKast IIOBEPXHOCTb, oOpazyronme
UIMHAPUYECKON MOBEPXHOCTH; UIMHAP; KOHUUYECKasi TOBEPXHOCTh, 00pa3yrole KOHMUECKOH
MOBEPXHOCTH, KOHYC; cpeprueckasl MOBEPXHOCTb.

Pacnio3naBats Tena BparieHus (WHJIMHIP, KOHYC, chepa u map).

OOBSCHATH CIIOCOOBI MOTYYEHHUS TEJ BpallleHUSI.

KnaccudumupoBars B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH.
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OHepI/IpOBaTB IIOHATUAMMU HlapOBOI\/'I CEIMCHT, OCHOBaHHWE CEIrMCHTAaA, BbBICOTA CCIMCHTA,
IHaPOBOﬁ CHOI>'I, OCHOBAHHEC MIAPOBOTO CJI0s, BBICOTA MIAPOBOTO CJIOS; mapOBoﬁ CCKTOP.

Beruncnsate 00bEMBI M IIOMIAM TOBEPXHOCTEH TN BpAIICHHS, TEOMETPUUYECKUX TEJ C
npuMeHeHueM GopMyII.

OnepupoBaTh MOHSATHSIMHU: MHOTOTPAaHHUK, BIIMCAHHBIH B CQepy W ONMHMCAHHBIH OKOJIO
cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK UJTU TEJIO BPAICHUS.

BbrucnsaTh COOTHOIICHHS MEX/TY IIOIIASIMHA MTOBEPXHOCTEH U
00BEMaMH TOTOOHBIX TEI.

N3o0paxxate u3ydaemble (GUIYpbl OT PYKM M C HMPUMEHEHHUEM IMPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbinonHaTh (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ
CBEpXy, COOKy, CHM3Y; CTPOUTh CEUCHUS TN BpAILEHUS.

W3Bnekatb, MHTEPIPETUPOBATH U MPE0OPa30BhIBATh MH(GOPMAIIUIO O

IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha 4YepTekax U
pUCYHKaX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbImonHATE NeHCTBUS CIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOKEHHSI BEKTOpa
Ha YU CJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHM 00/1aJaloT.

[IpuMeHATH TpaBHUIIO NapaJIeIeUIIEea.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAWHATBI B MPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOPA, YroJl MEXKIY BEKTOpaMH, CKAJISIPHOE
MIPOU3BEJCHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIIAHAPHBIE BEKTOPBI.

Haxoauth cymMMy BEKTOpPOB U MPOM3BEJIEHUE BEKTOpa Ha YMCIIO, YTOJl MEXAYy BEKTOpaMH,
CKaJISIpPHOE MPOM3BEJCHHE, PACKIAAbIBATh BEKTOP IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

BaI[aBaTB IIJIOCKOCTh YPAaBHCHUEM B I[eKapTOBOfI CUCTEMEC KOOpAUHAT.

[lpumensTp reomerpuueckue (AKTBl IS pEIICHUsS CTEPEOMETPUUYECKUX — 3ajad,
MPEAIONaralolMX HECKOJbKO IIAroB pEILIEHHUs, €CIU YCIOBHUS NMPUMEHEHHS 3aJaHbl B SBHOMU

dopme.

Pemars npocreiinme reoMeTpuyecKre 3aadd Ha IPUMEHEHUE BEKTOPHO-KOOPAUMHATHOTO
METO/1a.

Pematn 3aJa4uM Ha A0Ka3aTClIbCTBO MATCMATHUYCCKHUX OTHOIIEHUH MU HaXO0XICHHUC
TCOMCTPUYCCKUX BCIIUYUH II0 06pa3uaM Wi aJiroputMaM, nmpuMcHsd U3BCCTHBIC MCTOAbI IIPU
PCIICHHUHN CTAHAAPTHBIX MATEMATUYCCKUX 3aaa4.
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[lpumeHnsTh TpocTeiilie MpOorpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CHUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/au.

HpI/IBOI[I/ITI) NpUuMEpbl MATCMATUYCCKUX BaKOHOMepHOCTCfI B IpUpPOAC H IKHU3HH,
paciio3HaBaTh MPOABJIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC.

[IpuMeHATh MOJIydEeHHBIE 3HAHUS Ha NPAKTHKE: aHAIM3UPOBATH PEATIbHbIE CUTYyallUH M
NPUMEHATh  U3YYCHHbIE [MOHATHS B  IIPOLECCE IMOUCKA PEIIEHHUS  MaTeMaTUYECKU
chopMyIIUpOBAaHHON MPOOJIEMBI, MOJAEIUPOBATH PEATbHBIC CHTYal[MH Ha SI3bIKE T€OMETPHH,
UcCae0BaTh MOCTPOCHHBIE MOJEIU C HCIIOJb30BAHUEM I'€OMETPUUYECKHX NMOHATUM U TEOpPEM,
amnmapara anreOpbl; pelaTh MPaKTHYeCKUe 3a/1a49M, CBSI3AHHBIC C HAX0XKICHUEM T€OMETPHICCKUX

BCIIMYHH.

TEMATHYECKOE IINITAHUPOBAHME

10 KJIACC
Ne i/m HanmenoBaHue pa3ienoB U TEM MPOrpaMMBI
Bcero KonTtpou
1 BBenenue B crepeoMeTprio 10
2 [IpsiMbIe W MIIOCKOCTH B TIpocTpancTBe. [lapanenbHOCTh TPSIMBIX | TUTOCKOCTEH 12
3 [leprieH TUKyISIpPHOCTD NMPSAMBIX U IJIOCKOCTEH 12
4 Yriel MeXAy NPSAMBIMU U IIIIOCKOCTSAMHU 10
5 MHororpaHHUKU 11
6 OO6BEMBI MHOTOTPaHHUKOB 9
[ToBTOpeHUE: ceueHus, pacCTOSIHUS U YIJIbI 4
OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
11 KJIACC
Ne n/m HanmMeHoBaHue pasaenos U TEM MPOrpaMMBbl KosmmuectBo
Bcero  KonTposbHbIE pabOTHI
1 Tena BpameHus 12
2 O0BEMBI TEN 5 1
3 Bekropbl 1 KoOOpAMHATHI B POCTPAHCTBE 10 1
4 [loBTOpeHue, 00001IeH e, CHCTEMAaTU3aAIM s 3SHAHUI 7 1
OBLIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 34 3

INOYPOYHOE IIJIAHUPOBAHUE
10 KJIACC

Ne Tema ypoka
n/m

1  OcHoBHbIE IOHATUSA CTEPEOMETPUN: TOUKA, TIPsIMast, IIIOCKOCTh, TPOCTpaHCTBO. [IpaBuna
1300pa’keHNs Ha pUCYHKAX: M300paXeHU s IIJIOCKOCTEH, apalebHbIX IPSIMBIX (OTPE3KOB),

CCPCAUHEBI OTPE3Ka

2 IlonsTus: MEPECCKAOIMIUECCA TTIIOCKOCTHU, IEPCCCKAOIMEC MpAMad U MJIOCKOCTb

3 Ilonsgrus: IMEPECCKAOMIMECA TTTIOCKOCTH, IEPECCKAIOIIMECA IIpsAMad U IMIOCKOCTh

4 3HaKOMCTBO C MHOTOIpaHHHMKaMH, H300pa’keHHE MHOTOIPAHHUKOB Ha PUCYHKaX, Ha IPOEKI[MOHHBIX

qCpTeIKax

5 HauanbHble CBCACHHUA O K}/6€ H IMApaMUIC, UX paSBépTKI/I 1 MOACIIN. Ceuenus MHOT'OI'PaHHHUKOB
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11

12

13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31

32

33

34

15

Tema ypoka

HaganeHble cBeAeHUS O Ky6€ " MUupamMuac, ux pa3BépTKI/I 1 MOJCIIN. CeueHus MHOTOI'paHHHUKOB

[TousTrHe 00 aKCHOMATUYECKOM OCTPOCHUU CTCPCOMCTPUUN: aKCUOMbBI CTCPCOMETPHUHA U CIICACTBUS U
HHUX

[onsATHE 006 aKCHOMATUYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U CIICACTBUS U
HUX

IlonsaTre 06 akcCHOMaTUYECKOM MMOCTPOCHU U CTCPECOMCTPUU: AKCUOMBI CTCPEOMCTPUU U CICACTBUA U
HHUX

IlonsTre 00 akcCHOMaTUYECKOM IMIOCTPOCHUU CTEPEOMETPHU M : aAKCMOMBI CTCPCOMETPHUH U CIICACTBUA U
HHUX

BzanMHoe pacnoniokeHue NpsMbIX B TPOCTPAHCTBE: MepEceKaoNMecs, apajuiebHbIe U
CKPEILMBAIOIIMECS MPSIMbIE

IlapannenbHOCTh MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: NapaJlIEIIbHBIC IIPSAMBIE B IPOCTPAHCTBE;
[apaJJIEIbHOCTD TPEX NPSAMBIX

[lapannenbHOCTh IPAMBIX U INIOCKOCTEH B IPOCTpaHCTBE: [lapamienbHOCTh NPAMON U IIIOCKOCTH
VY1nbl ¢ cCOHaNpaBJIEHHBIMA CTOPOHAMU

YTros MeXay NpsIMbIMU B IIPOCTPAHCTBE

VYTros MeXay NpsIMbIMU B IIPOCTPAHCTBE

[TapamienbHOCTh MJIOCKOCTEN: MapaJieIbHbIE IIIOCKOCTH

CaoiicTBa napajuieabHbIX MIOCKOCTEN

[IpocTeiinme npocTpaHCTBEHHBIE GUIYPHI HA IJIOCKOCTHU: TETpa3Ip, KyO, Mapayjiesenunes
[TocTpoenue ceueHuii

[TocTpoenue ceueHuii

KontponwsHas pabora o treme "TIpsiMbie U T1ockocTH B mpocTpaHcTBe. [lapannenbHOCTh NPSAMBIX U
miockocreit"

[lepnieH IUKyIAPHOCTD NMPSIMOM U IIJIOCKOCTH : IIEPIICH IUKYJISIPHBIE NIPSMBIE B IIPOCTPAHCTBE
[IpsiMble mapauieNbHBIE U IEPIIEHAUKYIISPHBIE K IIJIOCKOCTH

[IpsiMbIe napasuieNbHbIE U NEPIICHAUKYIAPHBIE K IIJIOCKOCTH

[Ipu3Hak nepneHauKyIIpHOCTH IPSAMOM U IJIOCKOCTH

[Ipu3Hak nepneHIuKyIIPHOCTH IPSAMOM U INIOCKOCTH

TeopeMa o mpsMO# MEPHEH IUKYISIPHOMN TIIOCKOCTH

TeopeMa o mpsAMON MEPIEH IUKYISIPHON TIOCKOCTH

Teopema o mpsAMON MEPHEH IUKYISIPHON TIIOCKOCTH

[leprieHIuKymslp 1 HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 110
MJIOCKOCTH

[lepieHUKymsp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKHU J10 IIJIOCKOCTH, PACCTOSHUE OT IPSAMOU 10
IJIOCKOCTH

[leprieH tuKy/slp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IMPSIMOH J10
TJIOCKOCTH

HepneHz[HKynﬂp M HAKIIOHHBIC: PACCTOSAHUE OT TOUKHU 10 IJIOCKOCTU, PACCTOSAHHUEC OT HpHMOfI a0
IIJIOCKOCTHU



/o

35
36
37
38
39
40
41
42
43
44

45

46

47
48

49

50
51

52
53

54

55
56
57
58
59
60
61
62
63
64
65
66
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Tema ypoka

VYTibl B IPOCTPAHCTBE: YTOJ MEXAY NMPSMOU U IIIIOCKOCTBIO

JIBYTpaHHBIN yroJl, JIMHEWHBIHN yrol IBYTPAHHOIO yria

JIByrpaHHBIN yroJi, JMHEWUHBIA yroj ABYTPAHHOIO yria

[TepnieHAMKYASAPHOCTH MIOCKOCTEN: MPU3HAK MEPIEH IUKYISIPHOCTH JBYX IJIOCKOCTEH
[TepneHAMKYASAPHOCTH MIOCKOCTEN: MPU3HAK MEPIEH IUKYISIPHOCTH JBYX IJIOCKOCTEH
[leprieH TUKyISIpHOCTD IJIOCKOCTEH: MPU3HAK NEPIEH IUKYISIPHOCTH JBYX IJIOCKOCTEN
Teopema o TpEX meprneHuKyIsapax

Teopema o Tpéx nmepneHuKyIsIpax

Teopema o Tpéx nmepneHuKyIsIpax

KonTponbHas padora no temam '"TleprneHAMKYIIPHOCTD MPSAMBIX U MIOCKOCTEH" 1 "YTIIBl MEXIY
MPSAMBIMU U IJIOCKOCTAMH"

IloHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHHUKA, BBIITYKIIbIEC U HEBBIITYKIIbIE
MHOTOI'PaHHUKH; pa3BEPTKa MHOTOTPAHHUKA

[Ipu3ma: n-yrojpHas Mpu3Ma; TpaHu U OCHOBAHUS TPU3MBIL; TIPSAMasi 1 HAaKIOHHAs TPU3MbI; OOKOBas |
IIOJIHAs TOBEPXHOCTD IIPU3MBI

[Tapannenenunen, mpsIMOYrOJIbHBIN MapaIEIENUIIE] U €0 CBOMCTBA

[Mupamuya: n-yronbpHasi mUpaMuia, FpaHu ¥ OCHOBaHHUE MUpaMUIbl; 00KOBasl U MOJIHAs TOBEPXHOCTh
MAPaMUbL; IPABUIIbHASA U YCEUEHHAS TUPaMHIA

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE TPAaBUJILHOTO MHOTOIPaHHUKA; MTPaBUJIbHAS TPU3Ma U
IpaBWIbHAs NUPaMU/ia; TPaBUIIbHAS TPEYTrOIbHAsA MUPaMUJia M TPaBUIIbHBIN TETpa’Ip; Kyo

Hpe,Z[CTaBJ'ICHI/IC O IMpaBHUJIbHBIX MHOT'OI'PaHHUKAX: OKTad3Ap, AOJACKASAP U UKOCAIP.

CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOUKH, IPSIMOM, MIJIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B TUpaAMUIaX, apajuieNenuieax, MpaBUIbHBIX MHOTOTPaHHUKAX

Brruncienue 3y1eMeHTOB MHOTI'OT'PaAHHHUKOB: pe6pa, JAUuaroHaliv, yribl

[Tnomaas GOKOBOM MOBEPXHOCTH M TIOJTHOM MTOBEPXHOCTH MPSIMON TTPU3MBI, TIJIOIIAIh OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSMON MPU3MBI

[Tnouaap GOKOBOI MOBEPXHOCTU U MOBEPXHOCTH MPABUIBHOMN MUPAMHU/Ibl, TEOPEMA O TUIOIIAH
OOKOBOI TOBEPXHOCTH YCEUEHHOM MTHUPAMUIBI

KonTponbsHas padora no teme "MHoOrorpaHHuKH"

[onsTHe 06 00BEME

OOBEM mUpamMuIbI

OOBEM mUpamMuIbI

O0BEM mupamMu bl

O6bEM nupamMuIbl

O06bEM pU3MBI

O0bEM pU3MBI

O06BEM TpU3MBI

KontponsHas pabora no treme "O0bEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHue, 0600meHNe crucTemMaTr3anus 3Hanui. [loctpoeHre ceuyeHnit B MHOTOTPaHHUKE

[ToBTOpEeHME, 0000IICHNE CHCTEMATH3aII sl 3HaHN . BeruuciaeHrne pacCTOSTHUN : MEKITY JIBYMS
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Ne Tema ypoxa

/o

TOYKaMH, OT TOYKH OO HpSIMOI\/’I, OT TOYKHU 0 IMJIOCKOCTHU, MCIKIY CKPCIIMBAOIMMUCA MTPIMbIMU

67 HroroBas KOHTpOJbHAs paboTa

68 TloBTOpenue, 0000IICHNE CHCTeMaTH3aIMsI 3HAaHW . BeIdnclieHre yriioB: MeXIy CKPEeIMBAIOIIMMUCS

NPAMBIMU, MEXAY IIPSMOM U INIOCKOCTBIO, IBYTPAHHBIX YIVIOB, YITIOB MEKIY INIOCKOCTSMHU
OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME
11 KJIACC

Ne Tema ypoka
n/m

1 Cdepa u map: neHTp, paanyc, AUaMETP; TIOMRAIb MTOBEPXHOCTH CepHI

2  Bzaumuoe pacnonokeHue cepsl U MITOCKOCTH; KacaTelbHasl MIIOCKOCTh K cdepe; TIIoImaIb
cdepbl

3  MBoOpaxenwue cdepsl, mapa Ha rmuiockocTr. CeueHus mapa

4  unuaapuyeckas HOBEPXHOCTh, 00pa3yroe UIUHIPUIECKON TOBEPXHOCTH, OCh
LUJIMHIPUYECKON TOBEPXHOCTH

5 Hunuaap: ocHOBaHUS M OOKOBas MMOBEPXHOCTh, 00pa3yroiias M OCh; IJIOMAlb OOKOBOM 1
IIOJIHOM ITIOBEPXHOCTH

6  M3oOpaxeHue HWIMHJPA HA III0CKOCTH. Pa3BépTka mununapa. CeuyeHus HUINHIPA
(TJIOCKOCTBIO, MapaljIeNIbHOM NN NEPIEHANKYIAPHON OCH LIUIIUHIPA)

7 KoHndeckast moBepXHOCTh, 00pa3yronye KOHUYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKON MOBEPXHOCTH

8  Konyc: ocHOBaHHE 1 BepIHa, 00pa3yrom@as ¥ 0Ch; MIIOMRAIs OOKOBON U TTOTHON ITOBEPXHOCTH
9 Yceu€HHBIN KOHYC: 00pa3ylonye U BBICOTa; OCHOBAHUS U OOKOBAs TOBEPXHOCTH

10 M3ob6paxenue koHyca Ha miaockocTH. Pa3BépTka konyca. CeyeHus KoHyca (IJIOCKOCTHIO,
MapaJijiesibHOl OCHOBAHUIO, U TIIIOCKOCTBIO, MPOXOAIEH uepe3 BEPIIMHY)

11 KomOuHanus Tex BpalieHus 1 MHOTOTPaHHUKOB

12 MHororpanHHUK, ONUCAaHHBINA OKOJIO cepbl; cepa, BIUCaHHAS B MHOTOTPAaHHUK HJIA B TEJIO
BpAIICHUS

13 TlonsTue 06 00béMe. OCHOBHBIC CBOMCTBA 00BEMOB TEI
14  OOBém nunuHApa, KOHYCa
15 OO6bém mapa u maom@aas chepsl

16 TlomoGubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXTY TIIIOMRAASIMU TTOBEPXHOCTEH, 00bEMaMu
OMOOHBIX TET

17  KouTponbHas padora no temam "Tena Bpamenus” u "O0bembl Ten"

18 Bekrop HaIJIOCKOCTH U B IPOCTPAHCTBE

19 CnoxeHue 1 BBIYUTAHUE BEKTOPOB

20 YMHOXEHHUE BEeKTOpa Ha YUCII0

21 PasznoxeHue BeKTopa o TpéM HEKOMILIaHApHBIM BekropaM. [IpaBuiio nmapannenenunena
22  PemeHue 3a1a4, CBA3aHHBIX C IPUMEHEHHUEM ITPABUI ICHCTBHM C BEKTOpaMHU

23 IlpsmoyrompHas cucTeMa KOOpAWHAT B pocTpaHcTse. KoopauHate! Bekropa. [Ipocreiime

Bc
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Ne Tema ypoka

n/m B
33724 B KOOpAWHATAX

24 VYron mexnay Bektopamu. CKalsipHOe MPOU3BEACHNE BEKTOPOB

25 BeluncieHue yriaoB MeXIy MPSMBIMH M TUIOCKOCTSIMU

26  KoopaumHaTHO-BEKTOPHBIM METOJI IPH PEIICHUH T€OMETPUUECKUX 3a7a4d

27 KouTpoabHas padoTa 1mo Teme "BeKTopbl ¥ KOOPJAWHATHI B IPOCTpaHCTBE"

28 TloBTOpeHue, 00o0ImEeHNE U cucTeMaTn3anus 3HaHuH. OcHOBHBIE (PUTYPHI, (PAKTHI, TEOPEMBI
Kypca TUTaHUMETPUHN

29 TloBTOpeHue, o0o0ImEeHNe U cucTemMaTu3anus 3HaHuil. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca TUIaHUMEeTpUHn

30 TloBTOpeHme, 0000ICHUE ¥ CHCTEMATH3allMsI 3HAHUH. 3a1a4¥ TUIAHUMETPUU B METOJTBI UX
pereHus

31 TloBTOpenue, 0000ICHNE U CHCTEMAaTH3aIMs 3HAHHUH. 3319 INIAHUMETPUU U METOIBI UX
pereHus

32 TloBTopenue, 0000ImEeHNE U cucTeMaTu3anus 3HaHui. OCHOBHBIE (PUTYPHI, (PAKTHI, TEOPEMBI
Kypca CTepeOMETPHH

33 HUroroBas KOHTpOJBHAS paboTa

34 TloBTOpeHue, 00OOIICHNE U CHCTEMATH3AIU S 3HAHHUH

OBLIEE KOJIMYECTBO YACOB I1O ITPOTPAMME {

YUYEBHO-METOIUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHAJIbI JJISA YUUTEJIA



