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[TOACHUTEJIbHA A 3AITNCKA

PaGouas nmporpamma yuebHoro Kypea «I'eomerpusi» 6a30Boro ypoBHs it ooydarommxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe DenepaabHOro rocy1apcTBEHHOTO 00pa30BaTEILHOTO
CTaHJapTa CPEeTHETO 00IIEero 00pa3oBaHus, C y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHIA,
NPEIBSBISEMBIX K MATEMATHIECKOMY 00pa30BaHUIO, U TPAJAUIIUI POCCUIICKOTO 00pa30BaHMUs.
Peanu3zanus nporpaMmmsbl 00ecIieYrBaeT OBJIaICHUE KITFOYSBBIMH KOMIICTCHIIUSIMH,
COCTABJISIFOLIMMH OCHOBY JIJIsl CAMOPA3BHUTHS M HEPEPHIBHOT'O 00Pa30BaHMUsI, IIEJIOCTHOCTh
06H_I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06yan0mecs1.

[EJIN U3YYEHUA YYEBHOI'O KYPCA

BaxHocTh y4eOHOTO Kypca reOMETpUH Ha YPOBHE CPEAHEro 00IIero oopazoBaHusi 00ycioBieHa
NPaKTUYECKON 3HAUMMOCTBIO METAIIPEMETHBIX U IPEIMETHBIX Pe3yIbTaTOB O0YUCHUS
Tre€OMETPHUH B HAIIPABJICHUU JIMYHOCTHOTO Pa3BUTHsI 00ydarommxcsi, GopMUpOBaHHS
(GYyHKLIMOHAIBHON MaTeMaTHYeCKON IPaMOTHOCTH, U3yUEHHUS APYTUX y4EOHBIX TUCLMILIHH.
Pa3Butue y 00ydaroniuxcsi NpaBWIbHBIX MPEACTaBICHUHN O CYIIHOCTH U IPOUCXO0XKICHUN
reOMEeTPUUECKUX a0CTpaKIMi{, COOTHOILIEHHH PEAIbHOIO ¥ UJCAIbHOIO0, XapaKTepe OTPasKeHHs
MaTEMaTHUYECKON HAYKOH SIBJICHUM U IIPOLIECCOB PEAIBHOTO MHPa, MECTE TEOMETPHUH B CUCTEME
HayK ¥ POJIY MAaTEMaTUYECKOIO MOAEIINPOBAHUS B HAYYHOM IIO3HAHUU U B IIPAKTUKE
Croco0CcTByeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMSI YUAIIUXCS, a TAKKE KaUECTB
MBIIUIEHUSI, HEOOXOIUMBIX JJIS a/1allTallii B COBPEMEHHOM OOLIECTBE.

['eomeTpus sBIsETCA OQHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHEr0 00IEro o0pa3oBaHus,
TaK Kak 00ecreuyrnBaeT BO3MOXKHOCTh U3yUEHUS KaK JUCIUIUINH €CTECTBEHHO-HAYyYHOU
HaIpPaBJIEHHOCTH, TaK ¥ TYMaHUTapPHOM.

Jlornueckoe MbluieHne, GopMupyeMoe Ipu H3y4eHUH 00y4JaroIUMHKCS TOHSITHIHHBIX OCHOB
T€OMETPUU U TTOCTPOCHUHU LIETIOYKH JIOTUUECKUX YTBEPIKICHUHN B X0J1€ PEIICHUS
T€OMETPUUYECKHX 3a/1a4, YMEHHE BBIJIBUTATh U ONIPOBEPTraTh TMUIIOTE3bI HETTOCPEICTBEHHO
MCIIOJIb3YIOTCS TIPU PELLIEHUH 3aja4 €CTECTBEHHO-HAYYHOI'O [IUKJIA, B YAaCTHOCTHU U3 Kypca
bu3uKH.

YMeHue opueHTHpOBaThCSI B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NEeSTeNIbHOCTH yenoBeka. OpHueHTalus 4YeJI0BeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOX0IMMOe
YCIIOBHE €T0 COMAIBHOTO ObITHSA, (OpMa OTPaKEHUS OKPYKAIOILIETO MUPA, YCIOBUE YCIIEITHOTO
MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHus AeHCTBUTENbHOCTU. OniepupoBaHue
IPOCTPaHCTBEHHBIMHU 00pa3zaMH 00BEIMHSET pa3Hble BU/IbI yUeOHOH U TPYIOBOU AEATEIbHOCTH,
SBIISIETCS OJTHUM U3 MPO(PECCHOHATBHO BAXKHBIX Ka4eCTB, I03TOMY aKTyallbHa 3a7a4ya
dbopMupOBaHUS Y 00YJarOIIMXCS IPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3HOBUIHOCTH



06p33HOFO MBIIIJICHUSA — CYIHIECTBEHHOT'O KOMIIOHCHTA B ITOATOTOBKE K HpaKTHqCCKOﬁ
ACATCIIBHOCTH 11O MHOTYUM HAIIpABJICHUSAM.

Llenb ocBOCHUS IPOTPaMMBI yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE O0OyUCHHS —
0011e00pa3oBaTeIbHOE U OOMICKYIBTYPHOE Pa3BUTHE O0yUAIONINXCS Yepe3 00ecIeueHHe
BO3MOXHOCTH HpI/I06peTCHI/I$I 1 UCIIOJIb30BaHUA CUCTCMATUYCCKUX T'COMECTPHUICCKUX 3HAHUU U
JeHCTBUH, CIIEIM(PUUHBIX TEOMETPUH, BOZMOKHOCTH YCIICHIHOTO MPOIOJIKEHUsI 00pa30BaHUs 110
CIICHHUAJIBHOCTAM, HC CBA3AHHBIM C NPUKJIAAHBIM UCIIOJIB30BaAHUCM I'COMCTPHHU.

[Tporpamma o reomeTpun Ha 6A30BOM YpOBHE MpeIHA3HAYEHA JIJIsl 00YyJaOLINXCs CpeiHei
IIKOJIBI, HC UCIIBIThIBABIINX 3HAYUTCIBHBIX 3anyI[HeHI/II\/JI Ha YPOBHC OCHOBHOI'O O6H.[CFO
obpa3oBanus. Takum 0O6pazom, oOydarommecs Ha 6a30BOM yPOBHE JIOJDKHBI OCBOUTH 00IITHE
MaTeMaTHYECKUE YMEHHS, CBSI3aHHBIE CO CIICIU(PUKON T€OMETPHH U HEOOXOMMBIC JUIS )KU3HH B
COBpeMEHHOM o01miecTBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh U3y4YHTh T€OMETPHIO OoJiee
ri1y0OOKO, €CITM B JAJIbHEHIIIEM BOSHUKHET HEOOXOJMMOCTh B TCOMETPHUCCKUX 3HAHUSX B
poECCUOHATILHOM JIeATEILHOCTH.

JlocTrxkeHue eI OCBOSHHs MPOrpaMMbl 00ECTICUNBAETCS PELICHUEM COOTBETCTBYIOLINX 3a/1a4.
[TpuoputeTHBIME 3a/1a4aMi OCBOeHHs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBIISIOTCSA:

q)OpMI/IpOBaHI/IC MMpCACTaBJICHHA O TCOMCTPHUHN KaK YaCTHU MHpOBOfI KYJIbTYPbI 1 OCO3HAHUC eé
B3aUMOCBA3U C OKPY’KAaOIIIUM MUPOM;

q)OpMI/IpOBaHI/IC MMpCACTAaBJICHHA O MHOI'OI'paHHUKAX M TCJIaX BpalllCHUA KaK O Ba)KHEHIIINX
MAaTEeMAaTUYCCKUX MOJCIIAX, TTIO3BOJIAIOIIUX OMUCHIBATH U U3YUATh PA3HBIC ABJICHUA
OKPYZKaromero M1upa,

q)OpMI/IpOBaHI/IC YMCHUS pacClloO3HaBaTh HAa UCPTCIKAX, MOACIIAX U B p€aJIbHOM MUPC
MHOT'OTPAaHHUKH U TEJIa BPAILICHU,

OBJIaACHUEC MECTOAaMU peH_IeHI/I}I 3a4a4 Ha HOCTpOGHI/ISI Ha I/1306pa)KeHI/I}IX HpOCTpaHCTBeHHBIX
¢uryp;

q)OpMI/II)OBaHI/IC YMCHUA ONIEPpUPOBATHE OCHOBHBIMHA ITOHATUSAMUA O MHOT'OT'paHHHUKAX U TCJIax
BpalCHuA U UX OCHOBHBIMU CBOﬁCTBaMH;

OBJIAZICHUC AJITOPUTMAaMH PCIICHUS OCHOBHBIX THUIIOB 3aJ1a4; q)OpMI/IpOBaHI/Ie YMCHHSA ITPOBOANUTH
HECJIIOKHBIC JOKA3aTCIIbHBIC PACCYXKIACHUA B XOJAC PCIICHUA CTCPCOMCTPUICCKUX 3ada4 1 3a71a4 €
MPAKTUYCCKUM COACPIKAHUCM;

Pa3BUTHE MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarOmnXCsl, TO3HABATEIbHON
AKTHBHOCTH, UCCIIEJOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

dbopmupoBanre PyHKITMOHATBHON IPAMOTHOCTH, PEJICBAHTHON T€OMETPUHU: YMEHHUE
pacro3HaBaTh MPOSBICHUS T€OMETPUUECKHUX MOHATHN, 00BEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHUU JPYTUX YIeOHBIX MTPEIMETOB, IPOSIBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEH, (POPMYITHPOBATh HX Ha SI3bIKE TEOMETPUU U CO3/]aBaTh



FeOMETPUUYECKHE MOJIEH, IPUMEHSITh OCBOCHHBIN Tr€OMETPUUECKUIl anmapar JijIsl pereHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33]]a4, MHTEPIPETHPOBATH U OIICHUBATH MMOJYICHHBIC PE3YIIbTATHI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOYEHHE B KYPC CTEPEOMETPUH B
Hayajie ero U3y4eHus 3aj7ad, pellaéMblX Ha ypOBHE MHTYUTUBHOTO I103HAHUS, U ONIPEAEIEHHBIM
00pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JJOTHYECKOTO U
IIPOCTPAHCTBEHHOI'O MBIIIEHUS, CTUMYJIUPYET IPOTEKaHNE NHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY N3YUEHHUIO NIPEAMETA.

[Ipeamourenue oTHAETCA HATISAAHO-KOHCTPYKTUBHOMY METO/1y 00Y4eHUsl, TO €CTh
TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD IIPEAMETHO-IIPAKTUYECKOMN
JIeATEIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MIPEACTABICHUM Y yJallluXCs B Kypce
CTEpEOMETPUU IPOBOAUTCS 3a CUET PELIeHHs 3aj1ad Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha ONepUpOBaHUE MPOCTPAHCTBEHHBIMU 0Opa3amu. Co3aanue oOpa3a MpOBOJUTCS C
OTOPOY Ha HATJISIIHOCTb, & OTIEPUPOBAHUE 00PA30M — B YCIOBUAX OTBIICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOI'O U3MEHEHHUSI €70 UCXOJHOTO COAEPKAHUS.

OcHOBHBIE cofiepkaTenbHble TMHUU Kypca «I'eomerpun» B 10-11 knaccax: « MHOrOrpaHHUKNY,
«[IpsiMble U TIIOCKOCTH B MPOCTpaHCTBE, «Tena BpaiieHus», «BeKTopbl 1 KOOpIMHATHI B
npoctpaHcTBe». DopMUPOBaHUE JOTMUECKUX YMEHUH paclpeensieTcss He TOIbKO 10
COZIEp’KaTEIbHBIM JIMHUSIM, HO U 110 ToJjaM 00y4eHHs Ha YPOBHE CpelHEero o01ero oopa3oBaHusl.

Copneprxanne o0pa3oBaHusi, COOTBETCTBYIOIIEE PEAMETHBIM pe3yJibTaTaM OCBOCHHUS paboueit
IPOrPaMMBI, PacpeeEHHBIM 10 To/1aM 00y4YeHusl, CTPYKTYPHUPOBAHO TAKMM 00pa3oM, YTOOBI
OBJIa/ICHUE TEOMETPUIECCKIMHU TOHATHSIMH U HABBIKAMH OCYIIECTBIISUIOCH MTOCIIEIOBATEIBHO U
MOCTYMATENBHO, C COOTIOICHUEM ITPHHIIUATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOIIYIO CHCTEMY T€OMETPHUYECKUX NPEACTABICHUN 00yJIarOIUXCsl, pacupsist U
yray6usist e€, o0pa3ysi IpOYHblE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha u3zyuenue reomerpun orBoautcs 2 yaca B Hezpelnto B 10 knacce u 1 yac B Hegemo B 11
KJ1acce, BCEro 3a JiBa roaa ooyuenus - 102 yueOHBIX Yaca.



COJEPXAHHE YUEBHOI'O KYPCA

10 KJTACC

[IpsiMbIe 1 MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TTOHATHSI CTEPCOMECTPHU. Tqua, IpsAMasd, IJI0CKOCTb, ITIPOCTPAHCTBO. ITonstre 00
AKCUOMATHYCCKOM IMMOCTPOCHUU CTCPCOMCTPUU:. AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3anmHOe pacosnokeHne NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIUECS, TapaJIICIIbHBIE U
CKpeluBaroImuecs npsmsle. [lapamiensHocTs IPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:
IapaJuleIbHbIE NPSAMBIE B IPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX MPSAMBIX; 1APAUIEIBHOCTD
IPSIMOM U IJIOCKOCTU. YTJIbI C COHAIIPABJIEHHBIMH CTOPOHAMM; YIOJ MEKIY MPSIMbIMU B
npocTtpaHcTie. [lapaisienbHOCTh MIIOCKOCTEN: MapaJIIEIbHbIE NIOCKOCTH; CBOMCTBA
napajuieNbHBIX MII0CKOoCcTel. [IpocTeiiie npocTpaHCTBeHHBIE (DUTYPHI HA TUNIOCKOCTH: TETPadap,
KyO, nmapajuiesenumes; NocTpoeH!e CeueHuil.

IlepnenquKyIsIpHOCTD NPSMOM U IUIOCKOCTH: IEPIEHIUKYIISIPHBIE IIPSIMBIE B IPOCTPAHCTBE,
IIPSIMBIE NTAPAJUIEIIbHBIE U NIEPIECHANKYIIAPHBIE K IITIOCKOCTH, IIPU3HAK NEPIEHANKYIIPHOCTH
IIPSIMOM M TIOCKOCTH, TEOPEMA O MPSMOM NEPIEHAUKYIAPHON IUIOCKOCTH. YTJIbI B
IIPOCTPAHCTBE: YIoJI MEXAY MPAMOH U INIOCKOCTBIO; IBYTPaHHBIN YTroJl, IMHEHHBIA yroJl
JBYTrpa”HOro yria. [lepneHIukynsp u HakJIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IJIOCKOCTH,
paccTosiHUe OT NPSAMOH 10 MIIOCKOCTH, MPOEKIUs (PUTYpPhI HA MIIOCKOCTb. [lepreHanKynspHOCTb
IIJIOCKOCTEN: PU3HAK MTEPIEHIUKYISIPHOCTH ABYX IUTOCKOCTEN. Teopema o Tpéx
NEPIEHAUKYIISPAX.

MHororpaHHuKu

[ToHsATHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPaHHHKA, BBIIYKJIbIE H HEBBIITYKIIbIE
MHOT'OI'paHHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronpHasi npu3ma; rpaHd 1 OCHOBaHMS
NPU3MBI; TIpsIMast U HAKJIOHHAsl IPU3MBbI; OOKOBas M MOJIHAs IOBEPXHOCTH MTPU3MBI.
[Tapannenenunen, IpsIMOYTOJIbHBIN Mapaenenumnes 1 ero cBoiicra. [lupamuna: n-yroiabHas
NUpaMuJia, TpaHu U OCHOBAHUE MUPaMU/Ibl; OOKOBas U MOJHAS IOBEPXHOCTh MUPAMUJIBL;
IpaBWIbHASA U yCeUEHHAS MUpaMKIa. DJIEMEHThI IPU3MbI U upamMuabl. [IpaBusibHble
MHOTOTPaHHUKU: TIOHATHE MPAaBUILHOTO MHOTOI'PaHHUKA; IPABUJIbHAS IPU3Ma U MTPaBUIIbHAS
nUpaMu/Ia; IpaBUiIbHAs TPEYrojbHas MUpaMyUia U MpaBUWIbHBINA TeTpadap; KyO. [IpeacraBnenue
0 NpaBUJIbHBIX MHOTOI'PAaHHUKAX: OKTA3P, AOAEKa’Ap U ukocasap. CedeHus Ipu3Mbl U
UPaMUJIBI.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMETPUSA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMCHTBI
CUMMCTPUU B ITUpaAMUJAX, MAPpAJUICIICIIUIICAAaX,, TIPABUJIbHBIX MHOT'OT'paHHUKAX.

Briunciaenue 31eMeHTOB MHOT'OT'PpaHHUKOB! pera, JAuaroHaliv, yriibl. IInomane OOKOBOI
IMMOBCPXHOCTHU U MOJTHOM MMOBCPXHOCTHU HpﬂMOfI MMPU3MBI, IJI0IIab OCHOBaHHﬁ, TCOpCMa O



OOKOBOI MOBEPXHOCTH MPAMOU MPU3MBI. [110111a716 G0KOBOM MMOBEPXHOCTH U MIOBEPXHOCTH
NpaBUIBHON MUpaMuUIbl, TEOpEMa O IJIOMAaN yceu€HHON mupamusl. [lonstre 06 o0béme.
O0bEM nupamMuibl, IPU3MBI.

[Tono6ubIe Tena B mpoctpaHcTBe. COOTHOMICHUS MEXKAY TUTOIIAIIMUA TOBEPXHOCTEH, 00bEMaMu
OAOOHBIX TEIL.

11 KITACC

Tena BpaeHus

[MunuHapuyeckas MoBEpXHOCTb, 00pa3yrolIye HUIMHIPUUECKON TOBEPXHOCTH, OCh
LWIMHpUYECKOl noBepxHocTH. LlnnuHap: ocHoBaHMs 1 O0KOBasi IOBEPXHOCTb, 00pa3yrolas u
0Cb; IJIOIab OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konunueckas moBepXHOCTb, 00pa3yroIre KOHNYECKOM MOBEPXHOCTH, OCh U BEPILIMHA
KOHHMUeCcKol noBepxHocTu. KoHyc: ocHOBaHMeE U BepIlnHa, 00pa3yronias U oCh; IUIOIAAb
OOKOBOH M MOJHON MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3ylolue U BbICOTA; OCHOBAHUS U
OOKOBast TIOBEPXHOCTb.

Coepa u map: eHTp, paanyc, AMaMeTp; IUIONa s OBEpXHOCTH cepbl. B3anmuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300paxeHue Tea BpallleHus Ha IUI0CKOCTH. Pa3BépTka nMnuHApa U KoHyca.

KOM6I/IHaL[I/II/I TCJI BpalllICHUS 1 MHOT'OI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMCaHHBIN OKOJIO C(l)epbl;
cq)epa, BIIMCaHHAasg B MHOI'OIpaHHUK, WJIX TCJIO BPALICHMA.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME NPSIMOYTOJILHOTO
napaujenenunena u cieacTsus u3 He€. O0bEM HMIMHpa, KoHyca. O0BEM 11apa U IIoImaib

chepsl.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXKIY TUIOIIAIIMU TOBEPXHOCTEH, 00BEMaMHU
MOAOOHBIX TEIL.

CeueHus OUIMHApa (Hapanneano " NCPHCHAUKYIISIPHO OCI/I), CCUCHUA KOHYCa (napannenLHoe
OCHOBAHHIO U MMPOXOAAIIECC YCPE3 BepH_II/IHy), CCUCHUJ 1Iapa.

BCKTOpLI 1 KOOPAHWHATHI B IPOCTPAHCTBC

BekTop Ha II0CKOCTH U B MPOCTpAaHCTBE. CI0KEHHE U BBIYUTAHNE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4KCII0. Pasnoxkenue BekTopa 1o TpéM HEKOMILIaHApHBIM BeKkTopaM. IIpaBuio
napajuienenunesna. Pemenve 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUII ACUCTBUN C BEKTOPaMHU.
[TpstmoyronbHas cucteMa KOOpAMHAT B ipocTpaHcTBe. Koopanuatel BekTopa. [Ipocrelimme
3a/1a4M B KOOpJAMHATax. YToJI Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.



Brruncnenue yrioB Mexy NpsIMbIMU U TUIOCKOCTSIMH. KoopInHATHO-BEKTOPHBIN METO PU
PEIICHUU T€OMETPUUECKUX 3aad.



I[TNIAHUPYEMBIE PE3VIJIBTATDBI

JIMYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrpaMMBbl ydeOHOro mpeamera «MaTeMaTuka
XapaKTEpU3YOTC:

Fpa)Kl[aHCKOC BOCIIMTAHUC:

c(OPMHPOBAHHOCTBIO I'PAXKIAHCKON MO3ULUHU 00YYaroLIerocs Kak akTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IecTBa, IPEACTaBICHUEM O MaTEMaTHUECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHU, IPOLEAYp MPaKAaHCKOro 0011ecTBa
(BBIOOpBI, ONPOCHI U TIp.), YMEHUEM B3aMMOJEHCTBOBATDH C COLIMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHUEM.

HanI/IOTI/IIIeCKOG BOCIIMTAHUC:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON IPayKIaHCKOM MICHTHYHOCTH, YBAXKEHUS K MIPOILILIOMY U
HACTOAIIEMY POCCUIMCKON MATEMATHUKHU, HEHHOCTHBIM OTHOLLIEHUEM K JTIOCTHKEHUSM POCCUMCKHUX
MAaTeMaTUKOB U POCCUHCKON MAaTEMAaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTUKECHHI B
JIPYruX HayKax, TEXHOJOTUsIX, chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHUEM JYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOTO MOBEACHHUS, CBI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUN
HAayYKHU U JCATCIbHOCTBIO y‘IéHOFO; OCO3HAHUECM JIMYHOI'O BKJIaJga B IIOCTPOCHUC YCTOI\/'ILII/IBOFO
Oyymiero.

OCTEeTUYECKOE BOCIUTAHUEC:

9CTECTUYCCKUM OTHOIICHHUEM K MHUPY, BKIIIOYAA 9CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ,
O6’L€KTOB, 3aaay, pemeHHﬁ, paCCY)KHeHHﬁ; BOCIIPUUMYUBOCTBIO K MATCMATUYCCKUM aCIICKTaM
Pa3JIMYHBbIX BUAOB UCKYCCTBA.

®du3nyeckoe BOCIIMTAHUE:

C(I)OpMI/IpOBaHHOCTBIO YMCHHUA ITPUMCHATD MAaTECMATUUCCKNUEC 3HAHUS B MHTCPECAX 3J0POBOI'0 U
0e30ImacHoro o6pa3a JKU3HHU, OTBCTCTBCHHOI'O OTHOIICHUA K CBOEMY 3/10POBbIO (3I[OpOBOC
IIUTAaHUC, CGaHaHCI/IpOBaHHLIﬁ PCKUM 3aHATUN U OTAbIXa, pCTyJIdpHasA (I)I/I3I/I‘-ICCKEUI aKTI/IBHOCTL);
(I)I/I3I/I‘-ICCKOFO COBCPUICHCTBOBAHUS, ITPU 3AHATUAX CHOpTI/IBHO-OSZ{OpOBHTeHLHOﬁ
JACATCIIBHOCTBIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYALY, OCO3HAaHUEM LIEHHOCTH TPYAOJIIO0US; HHTEPECOM K PA3JIMYHBIM chepam
podeCCHOHATIBLHOM 1S TETbHOCTH, CBA3aHHBIM C MAaTEMATUKOM U €€ MPUIOKEHUSIMU, YMECHUEM
COBEpILIATh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccun U pearn3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTHUECKOMY 00pa30BaHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY y4acTHIO B
pELICHUH IPAKTUYECKUX 3a/1a4 MaTeMaTU4eCKOM HallpaBJIeHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJIOTHYECKOH KYJIbTYphl, HOHUMAHUEM BIMSHHUS COLIUAIIBHO-
HKOHOMHMUYECKHUX IIPOLIECCOB HA COCTOSIHUE TPUPOJHON M COLUAIBHOM Cpe/ibl, 0CO3HAHUEM
r7100aIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOIeM; OpUeHTAIle Ha TPUMEHEHHUE
MaTeMaTHYeCKUX 3HaHUH JUId peleHns 3ajad B 00J1aCTH OKPYIKaloIIel cpeibl, IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUH JUIsl OKPYKAIOLIEH Cpeibl.

HCHHOCTI/I HAay4YHOI'O ITIO3HAHUA:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ ¥ OOIIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHIeCKON HayKH Kak cepsl
YEJI0BEYECKOU JIEATEIbHOCTH, 3TANOB €€ Pa3BUTHUSA U 3HAYMMOCTH IS Pa3BUTHS LIMBUJIN3ALINY;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKU U MATEMAaTU4YECKOU KYJIBbTYPOH KaK CPEICTBOM IMO3HAHMS
MUPA; TOTOBHOCTBIO OCYILLECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO NE€ATEIbHOCTD
WHIWBUAYAJIBHO U B IPYyIIIE.

METAIIPEJJMETHBIE PE3VYJIbTATDI

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOSHHS MMPOTrpaMMbl yueOHOro mpeamera «MaTemaTuka
XapaKTEPU3YIOTCS OBJIAJECHUEM YHUBEPCAIbHBIMU MTO3HABATEIbHBIMH JICHCTBUSIMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JEHCTBUSMH, YHUBEPCATbHBIMU PETYJISTUBHBIMHU
JNEUCTBUSIMH.

1) YHuBepcanbHbIe O3HABATEIbHBIE IEUCTBHS, 00ECIeYNBaIOT POPMUPOBAHNE OA30BBIX
KOTHUTUBHBIX MPOIECCOB O0YYAOMINXCS (OCBOSHUE METOJI0OB MTO3HAHMS OKPYKAIOIIEr0o MUPA;
MIPUMEHEHHNE JJOTUYECKUX, UCCIIEIOBATEILCKUX OMepalnii, yMeHui padboTtaTs ¢ HHMOpMaIuei).

ba3oBrle mornueckme qeCTBU:

BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKA MaTeMaTHUECKUX OOBEKTOB, IIOHATHH,
OTHOUIICHUI MEXy MOHATUAMU; (POPMYJIUPOBATh ONPEICICHUS TOHATHIA; YyCTaHABIMBAThH
CYILIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIUU, OCHOBaHUS JIIsl 000OIIEHNS U CPaBHEHUS, KpUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYIUPOBAThH U MPeoOPa30BbIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE,



BBISIBJIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpPEUHUs B (haKTax, JaHHbIX,
HaOJIOICHUAX U YTBEPKACHUSX; MIpeUlaraTb KPUTEPUU JJIS1 BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JiefaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJII04YE€HNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

IIPOBOJIMTH CAMOCTOSTEIIBHO JI0KA3aTeIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHH (IIPSIMBIC U OT
MIPOTUBHOTO), BEICTPAUBATh apTryMEHTAIIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS W BHIBOJIBI;

BbIOMpATh c11oco0 penieHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BEIOMpaTh HAHOOJIee TOIXOSAIINN C YIETOM CAaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBrie HCCICI0BATCIbCKHUEC ﬂCﬁCTBHHI

HCIIOJIb30BAaTh BOIIPOCHI KaK HCCIIEIOBATEILCKUM HHCTPYMCHT I1O3HAHMU, (I)OpMy.]II/IpOBaTL
BOIIPOCHI, (1)I/IKCI/Ipy10H_II/IC IMPpOTHUBOPCUHC, npo6neMy, YCTaHaBJIMBATb HCKOMOC U JaHHOC,
q)OpMI/IpOBaTL THUIIOTE3Y, apryYMCHTUPOBATH CBOIO ITO3HULIIUIO, MHCHUC,

MMPpOBOANUTL CAMOCTOATCIBHO CHJ'IaHI/IpOBaHHHﬁ OKCIICPUMCHT, UCCIICAOBAHUC 110 YCTAHOBJICHUIO
0COOEHHOCTEH MaTEMaTHYECKOTO 06L6KT3., SIBJICHUA, ITPOLECCA, BLIABJICHHIO 3aBUCHUMOCTEHN
MCKOAY O6’L€KTaMI/I, SABJICHUAMU, ITPOLCCCAMMU

CaMOCTOATENILHO (hOPMYITUPOBATh 00OOIIICHHUS ¥ BBIBOJIBI IO PE3YJIbTaTaM MPOBEIAEHHOTO
HaOJIFOICHUS, UCCIICIIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH TOJIYYECHHBIX PE3yJIbTaTOB, BEIBOJOB U
000011IeHMI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTHUC IMMPOLIECCA, a TAKIKC BbIIBUTATh IIPECATIIOJIOKCHHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabota ¢ uadopmanueii:

BBIABJIATH I[C(bI/IHI/ITBI I/IH(l)OpMaU;I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX AJi1 OTBETA Ha BOIIPOC U IJIA
peHICHUs 3a1a4u;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUAOB U HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HH(OPMALIKIO, TPEICTABIATh €€ B pa3IMuHbIX (hOpMax, UJUTIOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaabHble KOMMYHUKATHUBHBIE J€MCTBHSI, 00€CIIeYHBAIOT CPOPMUPOBAHHOCTD
COLIMAJIbHBIX HAaBBIKOB 00YYaIOIINXCSI.

Oo01enue:



BOCIPUHUMATH U (OPMYIUPOBAThH CYXKICHUS B COOTBETCTBUU C YCIOBUSMHU U LEISIMU OOILIECHUS;
SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTAaX,
JIaBaTh MOSCHEHUSI 0 XOJly pEUICHUs 3a/1a4ui, KOMMEHTUPOBATh MOJYYSHHBIN PE3yJIbTaT;

B X0/1€ 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaeMOM TEMBI, IPOOIIEMBI,
pelaeMoii 3a1a4m, BbICKa3bIBaTh UJEH, HALIEJIEHHBIE HA TIOUCK PELICHHUS; COIIOCTaBIATh CBOU
CYXJICHUS C CYXKACHUSAMH IPYTUX YIaCTHUKOB JHAajIora, OOHApy>KUBATh Pa3InYMe U CXOJICTBO
NO3HILIUI; B KOPPEKTHOH (hopme popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

MNPEACTaBJIATh PC3YJIbTAThI PCUICHUA 3aa4U, SKCIICPUMCHTA, UCCIICAOBAHMs, IIPOCKTA,
CaMOCTOATCIIBHO BBI6I/IpaTL (1)0pMaT BBICTYIIJICHUA C y‘IéTOM 3aa4 Npe3CHTAlUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON pabOThI IPU
PCIICHHUN y‘I€6HI>IX 3aaa4;, IpuHUMATh LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacipeiesiTh BUIbI padOT, I0TrOBAPUBATHCS, OOCYKIATh
MPOILIECC U PE3ybTaT paboThl; 0000IIATh MHEHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B IPYMIIOBBIX (opMax padboTsl (00CyKaeHHsI, 0OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIMIOIHATH CBOIO YacTh paOOTHI M KOOPJHHUPOBATH CBOU JICHCTBHS C
JpYTMMHU WIEHaMU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIa/1a B OOLIMI IPOAYKT 110
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YIaCTHUKAMH B3aUMOACHCTBUS.

3) VHuBepcaabHBIC PETYJISATUBHEIC IEHCTBUS, 00ECIIEYNBAIOT (DOPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK M KWU3HEHHBIX HaBBIKOB JTUYHOCTH.

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33aJ]auH, BIOUPATh CIIOCO0 PELIeHus C yuEToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CaMOKOHTpOIIb:

BJIa/IETh HABBIKAMU TMO3HABATEILHON PeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMbIX IEHCTBUI U
MBICTTUTENBHBIX MTPOLIECCOB, UX PE3YIbTATOB; BIAI€Th CIOCOOAMU CaMOTIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1aun;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELIEHUH 33]1a4i, BHOCUTh
KOPPEKTUBHI B ICATEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, IaHHBIX, HAIJICHHBIX OIINOOK,
BBISBJICHHBIX TPYJIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJU U YCIOBHIM, OOBSICHATh MIPUUYHUHBI JOCTHKEHUS UITH
HEJIOCTHKEHHUS PE3yJIbTAaTOB JACATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.



I[MPEAMETHBIE PE3YJIbTATBI

10 KJTACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHATh aKCHOMBI CTEPEOMETPUN U CIECACTBUS U3 HUX IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.
OnepupoBaTh NOHATUAMU: APAILIEIBHOCTD U NEPIICHAUKYIISIPHOCTD NIPSMBIX U INIOCKOCTEH.
KnaccugunupoBars B3auMHOE pacloIokKeHne NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: IBYTPAHHBIN yToJI, TPaHU JABYI'PAHHOTO YIJia, pedpo IBYIpaHHOTO
yIJIa; JIMHEWHBIN YTOJI ABYTPAHHOTO YTJIA; FpagyCHas Mepa IByTPaHHOIO yria.

OHGpI/IpOBaTI) IMOHATHUAMN: MHOT'OT'PaAHHHK, BBIHYKHLIﬁ n HGBBIHyKJIBIﬁ MHOTI'OrpaHHUK,
9JICMCHTBI MHOI'OI'PaHHHUKA, HpaBI/IJH)HI)II\/JI MHOTI'OI'paHHUK.

PacriozHaBaTh OCHOBHBIE BU/Ibl MHOTOTPAaHHUKOB (IIMpaMKa; IPU3Ma, MPSAMOYTOIbHBIN
napajuiejaenumnes, Kyo).

KrnaccuduimpoBaTs MHOTOTPaHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KiacCH(PHUKAIH (BBITYKIIBIC U
HCBBIITYKJIBIC MHOTOT'PaHHUKHU, ITPABUJIbHBIC MHOTOI'PaHHUKHW; IPSAMBIC 1 HAKJIOHHLIC ITPU3MBI,
napauieJIenuIneIbl).

OHGpHpOBaTB IMOHATHUAMU: CEKYIAas IMIOCKOCTh, CCHCHUEC MHOTOT'PAHHHUKOB.
OOBSICHATD IMPUHIHUIIBEI TOCTPOCHUA CequHP’I, HCIIOJIB3YA METO CJIICHOB.

CTpouTh ceyeHus: MHOTOTPAaHHUKOB METOJIOM CJIE€JIOB, BBIIOJIHATH (BBIHOCHBIE) IIIIOCKUE
YepTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

PeniaTe 3amaun Ha HaX0XKICHUE TeOMCTPHUICCKUX BCIIMYUH I10 o6pa3uaM HJIK aJIrTOpUTMaM,
MMPUMCHSAA U3BCCTHLIC AaHAJTIMTUYCCKHUEC METOABI ITPHU PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aaa4 Ha BBIYMCICHUC paCCTOHHI/II\/’I MCXKAY ABYMS TOYKaMH, OT TOUYKHU OO HpHMOﬁ, OT TOYKH OO
IJIOCKOCTH, MEKAY CKPCIINBAOIIUMUCS ITPAMBIMHU.

Pemrate 3a1au1 Ha HAXOX/IEHUE TEOMETPUUECKUX BEIMUUH 110 00pa3liaM Ui alrOpUTMaM,
IIPUMEHSI U3BECTHBIE AHAIIMTUYECKUE METO/IbI IIPU PELLICHUHN CTAaHAAPTHBIX MATEMaTUYECKUX
3a/1a4 Ha BBIYKCIICHUE YIJIOB MEXY CKPEIIUBAIOIIUMUCS MIPSMBIMU, MEXIY IIPSIMON U
IIJIOCKOCTBIO, MEXAY IIIOCKOCTSIMH, ABYTPaHHBIX YTJIOB.

Boeruncnsate 00BEMBI U TIOMIAIU TTOBEPXHOCTEH MHOTOTPaHHUKOB (TMIpU3Ma, TUPaMUIA) C
npUMEHEHHEM (HOPMYIT; BEIYUCISTH COOTHOIICHHS MKy TUIOMIAISIMHA MTOBEPXHOCTEH,
00bE€MaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CUMMETPHU;
LEHTP, OCh U TIIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekarsb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumensTh reoMeTprueckue (HakThl AJIs peUIeHHs] CTEPEeOMETPUUYECKUX 3a/1a4,
MPEJINOoJIararoIuX HECKOJIBKO I1aroB PEIICHHUs, €CIIU YCIOBHS MPUMEHEHUS 3aaHbl B IBHOM

dopme.

HpI/IMeHHTB HpOCT@fIH.IPIC IIPOrpaMMHBIC CPECACTBA U DJICKTPOHHO-KOMMYHUKAIITUOHHBIC CHUCTCMbI
IIpU pCHICHUH CTCPCOMETPUUCCKHUX 3a1ay.

HpI/IBO,Z[I/ITB IIPUMEPBI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIPUPOJC U )KU3HH, pACIIO3HABATDH
IIPOSABJICHUEC 3aKOHOB I'€COMETPHU B HCKYCCTBE.

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA Ha ITPAKTHKE: aHAJIIM3UPOBATH PCAJIbHBIC CUTYyalluu U
IMPUMCHATD U3YUYCHHBIC ITOHATHS B IIPOLIECCE ITOUCKA PCHICHUS MATEMATUYCCKU
Cq)OpMYHHpOBaHHOﬁ HpO6J'IeMBI, MOACIINPOBATDH PCAJIbHBIC CUTYyallU HaA A3BIKC 'COMCTPHH,
HCCIICO0BATh NOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHNEM I'COMCTPUICCKUX MMOHATUN U TCOPEM,
arrapara aJIF€6pI)I; peliaTh NPAKTHYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPUICCKUX
BCJIIMYHH.

11 KITACC

OnepupoBaTh NOHATUAMU: [WJINHAPUYECKas: TOBEPXHOCTh, 00pa3yroniie HUIUHAPUIECKON
MOBEPXHOCTH; IIMIIMHJIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolre KOHMUECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

Pacnio3naBate Tena Bpaiienus (LIWJIMHIP, KOHYC, cdepa U map).
OOBSICHATDH CIIOCOOBI MOJTyYEHUS TEJ BpallleHUs.
KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OHCpHpOBaTL IIOHATHUAMMN HIaPOBOﬁ CETMCHT, OCHOBAHHEC CCIrMCHTA, BBICOTA CCTMCHTA,
mapOBOﬁ CJ'IOfI, OCHOBAHUEC HIAPOBOI'0 CJI0sA, BBICOTA HIAPOBOTO CJIOSA; mapOBoﬁ CCKTOP.

Boruncnsate 00BEMBI U TUIONIAIU TTOBEPXHOCTEH TEJ BpaIlleHHs], TEOMETPHUECKUX Tell C
MpUMEeHEeHHEM (HOPMYIL.

OnepupoBaTh MOHATUAMHI: MHOTOTPAaHHUK, BIIMCAaHHBIN B chepy M OMHCAHHBIA OKOJIO Cephl;
cdepa, BMcaHHAst B MHOTOI'PAaHHUK MJTH TEJIO BpPAIICHUS.

BBIYuCISITE COOTHOMICHHSI MEXTY TUTOIIAASIMU TTOBEPXHOCTEN U 00bEMaMK MOJJOOHBIX TEJT.



N306paxath u3yyaembie GUTYPHI OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYD: BU]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3Briekatb, MHTEPIIPETUPOBATH U MIPEOOPa30BbIBATH MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeiCcTaBlICHHYIO Ha YepTexax U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BrimmonaaTs ﬂeﬁCTBHH CJIOKCHHUA BEKTOPOB, BhIYNTAHNA BEKTOPOB U YMHOXCHHA BEKTOpA HA
quciio, 06’BHCH5ITB, KaKHMHU CBOMCTBAMHU OHHU o6nana}oT.

IIpuMeHATh IpaBUIIO MapasuIeICIUIIEIA.

OnepupoBaTh MOHATUSAMU: I€KaApTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIyJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YTOJI MEXKIY BEKTOPAMH, CKAISIPHOE ITPOU3BEACHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

HaxoauTtk cymMMy BEKTOpPOB U ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEX1Y BEKTOpaMH,
CKaJISIpHOE MPOM3BEIEHUE, PACKIaIbIBaTh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

BaIlaBaTB IIJIOCKOCTH YPABHCHHUEM B I[CKapTOBOﬁ CUCTCMEC KOOpAHHAT.

HpI/IMeHHTL T'COMCTPHUUCCKUC (I)aKTLI IJIA pCIICHUA CTCPCOMETPUICCKHX 3a71a4,
npearojgaratomux HECKOJIbKO HIaroB peuiCHusA, €CJIU yCJIOBUA IPUMCHCHUSA 3a/laHbl B SIBHOM

dbopwme.

Peniate HpOCTGfIH.IHC TCOMETPHUYICCKUC 3a1a4YU Ha IPUMCHCHHUEC BEKTOPHO-KOOPANHATHOTO
METOJa.

PenraTe 3amaun Ha 10KA3aTEIbCTBO MAaTEMATHIECKUX OTHOIICHUN U HaXOKICHHUE
TCOMETPHUICCKUX BCINYHH I10 06pa3uaM HJIN aJITOpUTMaM, IMMPUMCEHSAA U3BCCTHBIC MCTOABI TIPpH
PEIICHNHU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

HpI/IMeHHTL HpOCTeI\/'IIJ_II/Ie MpOrpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAITUOHHBIC CHUCTCMBI
IIpU pCHICHUHN CTCPCOMETPUUCCKUX 3aJaY.

HpI/IBOI[I/ITB IMPUMEPLI MATEMATUYCCKUX 3aKOHOMepHOCTeﬁ B IpUPOAC U )KU3HU, pACIIO3HABATDH
MMPOSABJICHUC 3dKOHOB I'€OMCTPHUU B UCKYCCTBC.

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHUA HaA ITPAKTHKE: aHAJIM3UPOBATHL PCAJIbHBIC CUTYAllUN U
IMPUMCHATH U3YUYCHHBIC ITOHATHA B IIPOILIECCE ITOUCKA PCIICHUSA MATEMATUYCCKU
C(I)OpMYHHpOBaHHOﬁ HpO6J'ICMBI, MOZJCIIMPOBATH PCAJIBHBIC CUTYAallUN Ha A3bIKEC 'COMCTPUH,
HCCIICO0BATh MOCTPOCHHBIC MOJCIIN C NUCITIOJIB30BaAHUEM I'COMCTPUICCKUX MOHATUN U TEOPEM,
arrapara aﬂre6p51; peaTh MPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXOXKIACHUEM I'COMCTPUICCKUX
BCJIINYHH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonunuecTtBo uacoB DIIEKTPOHHBIE
Ne (undpoBrie)
HanmenoBaHue pasziesioB U TEM MPOrPaMMBbI
/o Beero Kontponbeusie  [IpakTuueckue 00pa3oBaTENbHbIE
paboTsI paboThI pecypehl
1 BBenenue B crepeomMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 [lepneHIUKYISIPHOCTD MPSMBIX U TIIOCKOCTEN 12
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KommuecTBo 4yacos ONEeKTPOHHbIE

Nenm/m | HammeHoBaHUE pa3ieioB U TEM MPOTPAMMEI (wappossic)
Beero Kontposbasie | [IpakTuueckue 00pa3oBaTeNbHbIE

paboThl paboThI pecypchl

1 Temna BpamieHus 12

2 OO0BEMBI TET 5 1

3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1

4 [ToBTOpEeHME, 006001IEHNE, CHCTEMATH3 AU 7 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34 3 0







I[TIOYPOYHOE ITNTAHMPOBAHUE

10 KITACC
KonnuectBo yacoB DJIEKTPOHHBIE
Ne Hara 1 poBbIe
Tema ypoka
/1 Beero Konrponbabie [lpaktudeckue usygenms — obGpasoBaTelIbHBIE
paboThI paboThI pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IPOCTpaHcTBO. [IpaBmiia
1 n300pakeHUs Ha PUCYHKAX: H300paKeHUs 1
. o 05.00.2023
TUIOCKOCTEH, MapasuIeIbHbBIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
) [ToHsTHS: TTIEpECeKAIONTUECs TUIOCKOCTH, 1
TepeceKaroIINecs MpsiMasi U II0CKOCTh 07.09.2023
[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
3 1
TepeceKaroIIrecs MpsiMasi U II0CKOCTh 12.09.2023
3HAKOMCTBO C MHOTOTPaHHUKaMH,
4 M300pakeHNe MHOTOTPaHHUKOB Ha PUCYHKAX 1
P P PHEYHIEAS 14.09.2023
Ha TIPOEKIMOHHBIX YepTexax
HavanbeHble cBesieHUs 0 KyOe W TUpaMHJIe, UX
5 pa3BEpTku u Mojaenu. CeueHus 1
19.09.2023
MHOTOTPaHHUKOB




HauanbHble cBefieHns 0 KyOe U mupamupe, ux

pa3BépTKu U Moaenu. CeyeHust
MHOTOTPaHHUKOB

Ilonsatue 06 akCHOMaTUYECKOM IIOCTPOCHNU
CTEPCOMETPHUU: AKCUOMBI CTCPCOMETPUU U
CICACTBUA N3 HUX

21.09.2023

26.09.2023

[TonsTre 06 akCMOMaTUYECKOM IIOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsaTue 06 aKCHOMATUYECKOM IIOCTPOCHUHA
CTCPCOMETPUU: AKCUOMBI CTCPCOMETPHUH U
CICACTBHA U3 HUX

28.09.2023

03.10.2023

10

11

[TonsiTre 06 akCMOMaTUYECKOM IIOCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

BzaumHuoe PpacCIoJIOKCHHUEC IPSAMBIX B
MMPOCTPAHCTBE: IIEPECCKAOINCCA,
HapaJiuICJIbHBIC U CKPCIIUBAOIIUECCA ITPAMBIC

05.10.2023

10.10.2023

12

13

[TapamienpHOCTh IPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: MMapaJuIesIbHbIE IPSIMBIE B

MPOCTPAHCTBE; MAPAUICTIBHOCTD TPEX MPSAMBIX

HapaJ'IJ'IeJ'ILHOCTL IpsAMBIX U IJIOCKOCTEH B
IMPOCTPAHCTBC: HapaJ'IJIeJ'IBHOCTL HpHMOﬁ n
IIIIOCKOCTH

12.10.2023

17.10.2023



14

Vbl ¢ COHaIpaBJICHHBIMU CTOPOHAMU

19.10.2023
15 %
roJI MEX]ly IPSIMBIMH B IIPOCTPAHCTBE 24.10.2023
1
6 YT0oI MEXIY NPSMBIMU B TIPOCTPAHCTBE 26.10.2023
17 [TapamienpHOCTB IUNIOCKOCTEN: MTapajlIeIbHbIE
IJIOCKOCTH 07.11.2023
18 i 7
CBoiicTBa napaenbHbIX MJI0CKOCTEN 09.11.2023
[Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA
19
TUTOCKOCTH: TETPadp, KyO, mapasiesenumne 14.11.2023
2 I1 i
0 OCTPOCHHUE CCUCHUI 16.11.2023
21 IT i
OCTPOCHHE CEUEHUI 21.11.2023
Kontponbnas padota o teme "llpsmbie u
22 !
TUTOCKOCTH B HpOCTpaj(‘:TBe apaJuIeIbHOCTD 93.11.2023
MPSIMBIX U TTIOCKOCTEH
[lepneHuKyIApHOCTD MPSMOM U TNIOCKOCTH:
23
NIEPIEHIUKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE 28.11.2023




IIpsiMble mapasienbHble U NEPIEH IUKYISIPHbIC

24

K IJIOCKOCTH 30.11.2023
o5 [Ipsimble napasuienpHble U NEPICHIUKYIIIPHBIC

K IJIOCKOCTH 05.12.2023
26 [Ipu3Hak neprneHaAUKYJIAPHOCTH IPSIMON U

IJIOCKOCTH 07.12.2023
97 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U

IJIOCKOCTH 12.12.2023
28 Teopema o npsAMoi epHeHAUKYIAPHON

IJIOCKOCTH 14.12.2023
29 Teopema 0 npsAMON NepIEHAUKYISIPHON

IJIOCKOCTH 19.12.2023
30 Teopema o npsAMON NEpIEHAUKYISIPHON

IJI0CKOCTH 21.12.2023

[lepnieHIUKYNAp U HAKIIOHHBIE: PACCTOSIHUE OT
31 TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT NPSAMOU 26.12.2023

710 IJIOCKOCTH

[leprnieHIUKyNsIp M HAKIIOHHBIE: PACCTOSTHUE OT
32 TOYKH J0 TUTOCKOCTH, PACCTOSTHUE OT MPSIMOI 09.01.2024

710 TJIIOCKOCTH
33 [lepnieHIUKyNsIp M HAKJIOHHBIE: PACCTOSTHUE OT

11.01.2024

TOYKH 0 MIIOCKOCTH, PACCTOSIHUC OT HpHMOﬁ




J0 IINIOCKOCTH

[lepnieHIuKyNsp U HAKIOHHBIE: PACCTOSTHUE OT

34 TOUKHU J0 MJIOCKOCTH, PACCTOSHUE OT MPSIMOM 16.01.2024
710 TUIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YIOJd MEXAY IPSIMON U
IIJIOCKOCTBIO 18.01.2024
36 JIByrpaHHBIN yroJl, JMHEHHBIA yromi
JBYTPAHHOTO yTJia 23.01.2024
37 JIByrpaHHbIN yroJi, JMHEHHBIN yroi
JIBYTPAHHOTO yTJia 25.01.2024
[TeprieHAMKYAAPHOCTD IUIOCKOCTEMN: MTPU3HAK
38 o
MEePIEHIUKYISIPHOCTH ABYX MJIOCKOCTEH 30.01.2024
[lepneHuKyISpPHOCTD MIJIOCKOCTEM: IPU3HAK
39 .
MEePIEHIUKYISIPHOCTH JABYX IJIOCKOCTEHN 01.02.2024
IlepneH IUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK
40 .
NEePHEHIUKYISIPHOCTU ABYX MJIOCKOCTEHN 06.02.2024
41 Teopema o TpEX nepHeHANKYIApax 08.02.2024
42 Teopema o Tpéx nepneHAUKYISIpax 13.02.2024
43 TeopeMa 0 TpEX nepHeHAUKYIIApax




44

KonTponbnas pabota no remam
"I[lepnieHAUKYIAPHOCTD OPSIMBIX U TNIOCKOCTEN"
U "YTIIbl MEXKY TIPSAMBIMH U TUIOCKOCTAMM"

15.02.2024

20.02.2024

45

46

ITonsatue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pa3BépTKa
MHOIr'OrpaHHuKa

HpI/ISMaZ N-yroJjibHasda Mpu3mMa, rpaiu u
OCHOBAHMA IIPU3MBI; IIpAMas 1 HAKJIOHHAA
IIPpU3MBI; OOKOBas U IOIHAS IIOBCPXHOCTDH
IIPpU3MBbI

22.02.2024

27.02.2024

47

48

[Tapamtenenunen, NpsAMOYTOJIbHBII
napajJieJIenuIe] 1 ero CBOUCTBa

[Tupamupa: n-yroiapHas mupaMuza, TpaHu U
OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJTHAs
MOBEPXHOCTh MPAMHU/IbL; IPABUIbHAS U
yced€HHas mupamuia

29.02.2024

05.03.2024

49

50

HpaBI/IJ'II)HI)Ie MHOTI'OI'paHHUKH: ITIOHATHUC
IMPaBHUJIBHOTO MHOT'OT'PAaHHHKA; IIPpaBUJIbHAA
IIpru3Ma 1 IpaBUJIbHAd NUpaMuaa, IpaBuIbHaAA
TpeyroJibHasi MUpaMuaa U MPaBUIIbHbBIN
TeTpa’ip; Kyo

Hpe,Z[CTaBJ'ICHI/IC O IMPpaBUJIBHBIX

07.03.2024



51

52

53

MHOTOTPaHHHUKAX: OKTa3/p, T0AEKadIp U
HKOCadIp.

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IPSIMOM, TIIOCKOCTH.
DNeMeHThl CHMMETPUH B MUpaMuUax,
napajuieJenumneax, npaBuiIbHbIX
MHOT'OTpaHHUKAX

Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB:
pEOpa, MuaroHa u, yribl

[Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM
IIOBEPXHOCTHU NPSIMOM IPU3MBI, IUIOIIAb
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IPU3MBI

12.03.2024

14.03.2024

19.03.2024

21.03.2024

54

55

[Tnomane 60KOBOI MOBEPXHOCTH U
ITOBEPXHOCTH MPABUIILHON MUPAMU/IBI, TEOPEMA
0 IUIOIIAAX OOKOBOM MOBEPXHOCTH yCEUEHHOM
MIAPAMMIBI

KonrtponbHas pabota no reme
"MHororpaHHuKu"

02.04.2024

04.04.2024

56

57

TToustue 00 00BEME

O0BEM TUpaMUIBI

09.04.2024

11.04.2024




58

O0BEM nupamMubl

16.04.2024
59 O06Bé
'BEM TUPAMU/IbI 18.04.2024
60 O0Be
5EM ITHPAMU/IBI 23.04.2024
61 O0Be
BEM IIPU3MBI 25.04.2024
62 O06Be
'bEM TIPU3MBI 30.04.2024
63 O0Be
BEM IIPU3MBI 02.05.2024
64 Kontponbnas padota o teme "O0bEMBI
MHOTOTPaHHHUKOB" 07.05.2024
[ToBTOpEeHME, 06001IEHNE CHCTEeMAaTHU3AIINS
65 i, I1 2
3Hanui. [loctpoenue ceuenuii B 09.05.2024
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUW. BeruncieHne pacCTOSHUN: MEXKIY
66 z
JBYMsI TOYKaMH, OT TOYKH JIO MPSIMO¥, OT 14.05.2024

TOYKH O0 IIIOCKOCTH, MCKOY
CKpCHIMBAOIHUMUCSA ITPAMBIMU




67 HroroBas KOHTpoJIbHAs paboTa

[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeruucieHue yrioB: Mexay

68 CKPEITUBAIOIIUMHUCS TPSIMBIMH, MKy MPSIMOU
Y TUTOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIIOB
MEXTY TUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

16.05.2024

21.05.2024




11 KITACC

KommuecTBo 4yacos DNEeKTPOHHBIE
Jara uudpoBbIie
Nen/m  Tema ypoxka dp
Beero KOHTpOJIBHHe HpaKTquCKHe U3Yy4CHUS 06pa30]33TeJ1},HHe
paboThl paboThl pecypchl
1 Cdepa u map: ueHTp, paauyc, IuaMeTp; 1
IUIOMIA/Ib TOBEPXHOCTH Chephl
B3aumnoe pacronoxenue chepsl 1
2 IJIOCKOCTH; KacaTeabHas IJIOCKOCTh K cepe; 1
iomanb cheps
3 N300pakenue cdepsl, mapa Ha TIOCKOCTH. 1

Ceuenus mapa

[unuuapudeckas HOBEPXHOCTh, 0Opa3yrolue
4 LUIVHIPUYECKON TTIOBEPXHOCTH, OCh 1
LUIVHIPUYECKON TTOBEPXHOCTU

[Hummuap: ocHOBaHUS H OOKOBast
5) MMOBEPXHOCTh, 00pa3yroliasi U OCh; MJIOMIA b 1
OOKOBOM U MOJIHON MOBEPXHOCTH

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
Pa3Béprka nununapa. CeueHus UIMHIPA
(TI0CKOCTHI0, MapaIeIbHON UITH
MEPIECHIUKYIIPHON OCH IIUIUHIPA)




Konnueckasi moBepxXHOCTh, 00pa3yromme

7 KOHUYECKO MOBEPXHOCTHU, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHue U BepinHa, 00pasyromias

8 M OCh; IUIOIIAAbs OOKOBOI U IMOJIHOM
MMOBEPXHOCTHU

9 VY ceu€HHbIN KOHYC: 00pa3yroIINe U BHICOTA;
OCHOBaHHUS U OOKOBAast MOBEPXHOCTh
N300paxeHne koHyca Ha MIOCKOCTH.

10 Pa3Béprka konyca. Ceuenus KoHyca
(TITOCKOCTHI0, MapaljIeIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, TPOXOSIIEH Yepe3 BEpIINHY)

11 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, OMUCAHHBIN OKOJIO c(hephl;

12 cdepa, BIMCaHHAs B MHOTOI'PaHHUK WJIH B
TEJIO BpallleHus

13 ITonsarue 06 06béme. OCHOBHBIE CBOHCTBA
00BEMOB TeN

14 O06bEM IUIHHIpa, KOHYCa

15 O06bEM mapa u wiomanas cheps

16 [TooOHBIE TENa B TPOCTPAHCTBE.

CooTHomICHHS MCKAY IJIoIaaaMu




MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI

Kontponbnas padota mo temam "Tena

17
BpamieHus" u "O0bemMbI Ten"

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Paznoxenune BekTopa 1o Tpém

21 HEKOMILIaHApHbIM BekTopam. [IpaBuiio
napajuiesenumena

99 Pewrenue 3anay, cBA3aHHBIX C TPUMEHEHUEM
IIpaBUJI IEUCTBUM C BEKTOPaMHU
[IpssMoyronbHas cucTeMa KOOpIUHAT B

23 npoctpancTse. KoopanHaTel BeKTOpa.
IIpocreiimme 3a1auu B KOOpAMHATaxX

24 VYron mexnay Bekropamu. CkalspHOe
IIPOU3BEJIEHNE BEKTOPOB

25 Brruncnenue yrioB Mex 1y NpsIMbIMU U
IIJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJT ITPU

peIICHUU I'COMCTPUYICCKUX 3a/1av




KonTponpHas padbota o Teme "BekTopsl u

27 1
KOOpJMHATHI B MPOCTpaHcTBE"
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3alus

28 3HaHui. OCHOBHBIC PUTYPHI, (aKThI, TEOpeMBbl 1
Kypca IJIaHUMETPUU
[ToBTOpEeHME, 00600IIEHNE U CHCTEMAaTH3aIlUs

29 3Hanuii. OcHOBHBIE (UTYPHI, (haKThI, TEOpeMbl | 1
Kypca IIaHUMETPHH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus

30 3HAHUM. 3aJ1a4u IJIAHUMETPUU U METOJIbI UX 1
pelieHus
[ToBTOpenue, 0000IIEHNE W CUCTEMATH3AIIHS

31 3HAHUU. 3a]a4l UIAHUMETPUU U METO/IbI UX 1
pereHws
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS

32 3HaHuil. OcHOBHBIE (UTYPBI, (PaKThI, TEOpeMbl | 1
Kypca CTepeoMeTpHH

33 HToroBast KOHTpoJbHASA paboTa 1

34 [ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS 1
3HaHUHN

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 34




YYEBHO-METOJNYECKOE OBECIIEHEHME OBPA30OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEGHBIE MATEPHUAJIBI JIJIS1 YHEHUKA

METOJUYECKHUE MATEPUAJIbI 1JIA YUUTEJLA

[MU®POBBIE ObPA30BATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET



