


HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuatommuxcs 11 kmacca pa3paborana Ha ocHOBe DenepalbHOTO
rOCyJapCTBEHHOTO  00pa30BaTEeNbHOTO  CTaHAapTa  CpedHero  oOIero
00pa3oBaHUs, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, IPEIBIBISIEMBIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 00pa30oBaHUS.
Peanmzarus IPOTPaMMBbI o0ecreynBaeT OBJIaJICHUE KITIOYEBBIMU
KOMIIETCHIIUSIMH, COCTABIISIONIUMHI OCHOBY JIJISl CAMOPA3BUTHSI M HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OILIEKYIBTYpPHOTO, JMYHOCTHOTO U
MI03HABATEIFHOTO Pa3BUTHS JTUYHOCTH OOYJArOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh ydeOHOro Kypca reoMETpUHM Ha YpPOBHE CPEIHEro OO0IIero
oOpa3zoBaHus 00YCIOBJIEHA MPAKTUUYECKON 3HAYMMOCTBIO METalpeaMETHBIX U
IIPEAMETHBIX PE3yJIbTATOB 00YUEHUs] TEOMETPHUH B HANPABICHUU JIMYHOCTHOTO
pa3BuTHsa oOydwaromuxcs, GopMUpoBaHUS (PYHKIIMOHAIBLHONW MaTeMaTHYECKOU
IPAMOTHOCTH, M3Y4YCHHUS JPYrWX Y4eOHBIX JUCHUIUIMH. PasButne vy
oOydJaromuxcs MPaBWIbHBIX MPEJCTABICHUNA O CYIIHOCTH U TPOUCXOKICHUU
FCOMETPUYECKUX aOCTPaKIIUi, COOTHOIICHWU PEAIBHOTO ¢ HJCAIBHOIO,
XapakTepe OTPAKCHUS MAaTeMaTHYeCKOW HAayKOW SBJICHUW U MPOIECCOB
peaJpHOTO MHUpA, MECTE TEOMETPUM B CUCTEME HayK W POJIM MAaTEeMaTHYECKOTO
MOJIETUPOBAHMSI B HAYYHOM TIO3HAHMUM M B TIPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYalIUXCs, a TaKkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIeCTBE.

['eomeTtpus siBRsieTCS OTHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak 0OeCleyrMBaeT BO3MOXKHOCTh M3YyUEHHS Kak
JTUCIUIUIMH €CTeCTBEHHO-HaYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTAPHOM.

Jlorudeckoe MblIeHHE, GOPMUPYEMOE MPU U3YYCHHH OO0YJarolIuMUCs
MNOHSTUMHBIX OCHOB TE€OMETPUU M TOCTPOCHHM LEMOYKH JIOTHYECKUX
YTBEP)KJECHUN B XOJIe PELIECHUSI TE€OMETPUUECKUX 3a]ad, YMEHHE BBIJIBUTAThH U
OMPOBEPraTh TUIOTE3bI HEMOCPEICTBEHHO MCIOIB3YIOTCA MPU PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE HIPAECT CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATeNbHOCTH yenoBeka. OpueHTalus 4e0BeKa BO BpEMEHU
U TPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBLHOTO OBbITHS, (hopma
OTPa)KEHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBanusi JAercTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUIBI Y4EOHOW W TPYIAOBOU NEATEITHLHOCTH,
SABIISCTCS OAHUM M3 MPOGECCUOHATBHO BAXKHBIX KAa4YECTB, MOPTOMY aKTyalbHa
3amaya (popMupoBaHHS y OOYYAIOUMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAIMPABICHUSIM.

Ilens ocBoeHMst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a3zoBOM
ypoBHE 00yuYeHUss — 00I1Ie00pa3oBaTeIbHOE W OOMIEKYIbTYPHOE Pa3BUTHE
oOydarommxcs 4epe3 oOeclieueHWe  BO3MOXKHOCTH  TNPHUOOPETCHUS U
WCMOJIb30BAHUS CHCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JEUCTBU,
ceuuPUYHBIX  T€OMETPUU, BO3MOXHOCTHM  YCIEIIHOTO  IPOJOKEHUs
oOpa3oBaHUsS 10 CHEIMUATBHOCTSM, HE CBS3aHHBIM C  MPHUKIATHBIM
HCIIOJIb30BaHUEM F€OMETPUHU.



[Iporpamma 1o rTeomeTpuun Ha 0a30BOM YpOBHE NpeaHA3HAUYCHA MJIs
OOy4aroUmMxcs CpeAHEW IIKOJNbI, HE HCIBITHIBABIIUX  3HAYUTEIHHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOro o01miero oopasoBaHus. Takum oOpaszom,
oOyyaroiuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUECKUE
YMEHUs, CBSI3aHHBIE CO CIENU(UKON TeOMETPpUN U HEOOXOIUMBIE ISl )KU3HU B
coBpeMeHHOM obmiecTBe. KpoMe 3TOro, OHM HMMEIOT BO3MOXXHOCTh H3YYHTbH
reOMETpHI0 OoJiee TIIyOOKO, €CJIM B JTalIbHEHIIIeM BO3HUKHET HEOOXOAUMOCTh B
reOMETPUYECKUX 3HAHUSIX B TPO(ECCHOHATEHON e TEIbHOCTH.

JIoCTI)KeHHE 1eJdM OCBOSHHS MPOrpaMMBl 00eCIeYnBaeTCs pEHICHUEM
COOTBETCTBYIOIUX 3adad. lIpuopuTeTHBIMH 3aJadaMH OCBOCHHS Kypca
«["eomerpun» Ha 6a30BOM ypoBHE B 11 Kinacce sIBISIOTCS:

o (opMHpOBaHHE TPEACTABICHUS O TEOMETPUH KaK YacTH MHPOBOM

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3U C OKPYKAIOIIHM MUPOM;

o (opMHpOBaHKE MPEACTABICHUSI O MHOTOTPAHHUKAX M TEJaX BPAICHHUSI
KaKk O BaXHEHIINX MaTEeMAaTHYECKUX MOJENAX, IO3BOJISIOIINX
OIKCHIBATh U M3Y4aTh Pa3HbIC SBICHUS OKPY)KAIOIIEr0 MUPA;

o (dopMHpOBaHHWE YMEHHS pAcCIO3HABaTh HAa YEPTEkKaxX, MOJEIIX U B
pealbHOM MHPE MHOTOTPaHHUKH U TEJIa BPAIICHHUS,

e OBIAQJCHWE METOJaMH pEIICHHs 3aJad Ha TIOCTPOSHHUS  Ha
U300paKEHUSAX POCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHE YMEHHUS ONECPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOT'paHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

o OBIAJCHWE QJITOPUTMAMH PCIICHUS OCHOBHBIX THIIOB  3a/1ay;
dbopMHUpOBaHUE YMEHHUS TMPOBOJUTH HECIOXKHBIE JOKa3aTeIbHbIC
pacCy>KIeHUsl B XOJie¢ PEHICHUS] CTEPEOMETPHUUECKUX 3a7ad U 3a7ad ¢
IPAKTUYECKUM COJIEpKAHUEM;

e Dpa3BUTHE  MHTEIJICKTYalbHBIX W  TBOPYECKUX  CIOCOOHOCTEMH
oOydJaromuxcs, IMO3HABATENILHON AaKTUBHOCTH, MCCIIEIOBATEIbLCKUX
YMEHHUH, KpUTUYHOCTH MBIIIJICHUS;

e (QopmupoBaHue  (YHKIMOHAIBLHOH  TI'PAaMOTHOCTH,  pEJIEBaHTHOM
T€OMETPUU: YMEHHME pAaclo3HaBaTh TMPOSBICHUS T'€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CHTYalUsX W TIPH U3YYCHHUH JPYTUX y4COHBIX [PCAMETOB, MPOSIBICHNUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (HOpPMYIMPOBATh WX Ha S3BIKE
T€OMETPUU M  CO3/1aBaTh TI'E€OMETPUUYECKHE MOJEIH, TMPUMEHATDH
OCBOCHHBI TEOMETPUYECKHM ammapar JJjisid PEHeHUsT MNPaKTUKO-
OPUEHTHUPOBAHHBIX  3a/Ja4, HMHTEPIPETHPOBATH H  OICHUBATHh
MOJTYYCHHBIE PE3yJIbTaTHI.

OTnMuuTeTFHON 0COOEHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KypC
CTEpeOMETPHH B Hauyaje ero W3y4eHus 3aj7ad, pellaeMbIX Ha ypOBHE
WHTYUTHBHOTO TO3HAHUS, U OMpPENeEHHBIM 00pa3oM opraHW30BaHHas paboTa
HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JOTMUYECKOTO M MPOCTPAHCTBEHHOI'O
MBIIIICHUS, CTAHMYJIUPYET MPOTEKAHNE WHTYUTHUBHBIX MPOIECCOB, MOTHBUPYET
K JaJbHEHIIeMY N3YUYEHUIO MPEAMETA.

[Ipenmoutenue oTaaéTcs HATIAIHO-KOHCTPYKTHBHOMY METOMY OOydeHws,
TO €CTh TEOPETHUYECKHE 3HAHHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb
MPEAMETHO-TIPAKTUYECKON  NIeATeTbHOCTH. Pa3BuUTHE  MPOCTPaHCTBEHHBIX
MPEACTABIICHUN Yy Yy4YalUXCS B KypCce€ CTEPEOMETPUU MPOBOAUTCA 32 CUET
pemieHusl 3a7ad Ha CO3JaHWE NPOCTPAHCTBEHHBIX O0Opa30oB W 3a7ady Ha
OlepHpOBaHUE MPOCTPAaHCTBEHHBIMU oOpa3zamu. Cozmanue oOpasza MpOBOJUTCS



C OMOpPOM HA HATJSHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHSX OTBICUECHUS
OT HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJEP/KAHMS.

OcHoBHBIE conepkaTenbHble JUHUU Kypca «['eomerpum» B 11 kmacce:
«Tema  Bpamenus», «BekToppl ©  KOOpPAMHATBI B IPOCTPAHCTBEX.
@opMUpOBaHUE JIOTUYECKUX YMEHUW paCIpenessieTcss He TOJBKO 10
coJlepKaTeNIbHbIM JIMHUSIM, HO M MO TojlaM OOy4YeHHUsi Ha YPOBHE CpPEIHEro
o01iero oOpa3oBaHus.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs pabodeil NporpaMmbl, paclpeAesi€HHbBIM [0 TrojaM OOyuYeHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBI OBJAJICHUE TE€OMETPUUYECKUMU
HNOHATUSAMM Y HABBIKAMH OCYILECTBIISJIOCH MOCIEA0BATENBHO U TOCTYNATENBHO,
C CcOONIOfICHMEM TMPUHIUIA TMPEEeMCTBEHHOCTH, UTOOBI HOBBIE 3HAHUSA
BKJIIOYAJUCh B OONIYI0  CHCTEMY T€OMETPUYECKUX  MpeICTaBICHUN
oOydaromuxcs, paciupss U yriuyonss e€, oopa3ysl MPOYHbIE MHOXXECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenue reomerpum orBoautca | wac B Hegemwo B 11 kmacce.



COAEPKXAHHUE YYEBHOI'O KYPCA

TeJia BpalueHus

Hununapruyeckas  MOBEPXHOCTh,  OOpasyromiMe  HUIUHAPHYECKOU
MOBEPXHOCTH, OCh MWIMHAPUYECKON MOBEpXHOCTU. [lunuHAp: OoCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasymwIlas U OCh, IUIOMAAb OOKOBOM M MOJHOM
MOBEPXHOCTH.

Konnueckas moBepxHOCTb, 00pa3yroire KOHUIECKON MOBEPXHOCTH, OCh U
BEepIIMHA KOHMYECKOW moBepxHOocTH. KoOHyc: OCHOBaHME | BeEpIIHHA,
oOpasymoriasi 1 OCh; IUIOIIaJh OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolife 1 BbICOTa; OCHOBaHMS M OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JuaMeTp; MIOMaab MOBEPXHOCTH CPephl.
B3aumHoe pacnonoxenue chepbl M IJIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; mwiomaasb chepsl.

N300pakeHne Tenm BpalleHUsT Ha IUIOCKOCTU. Pa3BépTka wMiIMHIpa U
KOHYca.

KomOunamuu Tenm BpaiieHWss W MHOTOTPAHHMKOB. MHOTOTpaHHUK,
omucaHHbIH OKoJIO cdepbl; chepa, BIucaHHAsT B MHOTOTPAHHUK, WU TEJO
BpaIlCHUSI.

[Tonsitue 06 oOwvéMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00BEME MPSMOYTOJBHOTO TNapajuienenunena W cieactsus u3 He€. OO0bEM
IWIMH]IPpa, KoHyca. O0BEM 1mapa u iomaiab cQepsol.

[lono6ubie Tenma B mpoctpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
MOBEPXHOCTEH, 00bEMaMu TOJIOOHBIX TETI.

Ceuennss nuinuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEYEHHUS
KOHYyca (mapajuieIbHOe OCHOBAHUIO M MPOXOJSINEe Yepe3 BEpUINHY), CEUCHUS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

Bektop Ha mnockocth M B mpocTpaHcTBe. CIlIOKEHHWE W BBIUMTAHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4Yucio. Pa3nmokeHue BEeKTOpa MO TPEM
HEKOMIUIaHApHBbIM BekTopam. [IpaBuno mnapannenenunena. Pemenue 3anauy,
CBSI3aHHBIX C MPUMEHEHUEM IMPABUII JEHUCTBUUA C BeKTOopamu. [IpsiMoyrosbHas
chcTeEMa KOOpAuWHAT B IpocTtpaHcTBe. Koopawuatel BekTopa. IIpocreitmue
3alaud B KOOpJMHATAX. YTOJI MEXAy BekTopamu. CKalIpHOE MNpPOU3BEIICHHE
BEKTOPOB. BbluuciaeHue yrjioB MeEXAY MNOPSIMbBIMU M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJl MpPU PEIICHUHM TEOMETPUYECKHUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yibTaThl OCBOEHHUS NPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKOM TMO3ULMU  OOydHaromerocs Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJ€Ha POCCUHCKOro OOIIECTBa, MPEICTAaBIECHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJICHUW, TPOIEAYp TpakKJaHCKOro obOmiecTBa (BbIOOPHL, OMpOCH U TMp.),
YMEHHEM B3aMMOJICMCTBOBATH C COLUAIBHBIMUA UHCTUTYTaMU B COOTBETCTBHHU C
X QYHKIMSIMU U Ha3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO  POCCHMCKON  TpaKHAaHCKOM  HMJICHTHYHOCTH,
YBaXKEHHUS K MPOIIOMY U HACTOSILIEMY POCCUKMCKON MATEMaTUKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTHUKEHUSAM POCCUHUCKUX MATEMATUKOB M POCCUHCKOM
MaTeMaTUYE€CKOM WIKOJbI, K HCIOJb30BAHUIO ATUX JOCTHIKEHUW B JPYTrHUX
HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapo/a;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOrO TOBEACHHUS,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTBI0  YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B IIOCTPOCHHUE
YCTOWYUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIKOUYAsl 3CTETUKY MAaTEMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelieHui, paccyXJIeHH;
BOCIIPUUMYHBOCTBIO K MaTEeMaTHYECKHMM  aclleKTaM pPa3judHbIX BHUOB
UCKYCCTBA.

duznyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B
MHTEpEecax 370pOBOI0 M 0Oe30macHoOro oOpa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (370pOBO€ TNHTaHHUE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, peTyJsipHas pu3nuecKas akTHBHOCTH); (U3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATHIX CIIOPTHBHO-03/I0POBUTEIHHOMN
NEATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; UHTEPECOM K
pasnmuuHbIM  chepaM  mpodecCHOHANBHON  JEATEeIbHOCTH, CBS3aHHBIM  C
MaTeMaTHUKOW M ¢ NMPUIOKCHUSIMH, YMCHHUEM COBEpPIIATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeccMd W PeaM30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI;
TOTOBHOCTBIO M CHOCOOHOCTHIO K MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM000pa30oBaHUIO Ha MPOTSIKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTeMAaTUUYE€CKOM HAPaBJICHHOCTH.

IKOJIOrn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO 3KOJIOTHYECKONW KYJIBTYPhI, TOHUMAHUEM BIHSHUS
COIIMAJIBHO-DKOHOMHMYECKUX  IPOIIECCOB HAa COCTOSHUE TPUPOAHON U
COITMAJIBHOM Cpeabl, OCO3HAHMEM TJIO0ATBHOTO XapakTepa SKOJIOTHYECKUX
npoOseM; OpHeHTalMel Ha NPUMEHEHHE MAaTEeMAaTHYeCKUX 3HAHUM A



pelIeHus 3a1ad B 00JJACTU OKPY’KaIOIIEH Cpelibl, TUIIaHUPOBAHMS MTOCTYIIKOB U
OLICHKH MX BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOLIEH CPEbI.

IlleHHOCTH HAYYHOI' O MIO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHsI HAyKM M OOIIECTBEHHOW MpPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HAyKU Kak c(epbl YETOBEUECKOU eI TeIbHOCTH,
ATamnoB €€ pa3BUTUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM
A3BIKOM MAaTEeMaTUKU U MATEMAaTHUYECKOW KYyJIbTYpOM KaK CPEeICTBOM IMO3HAHUS
MHpA; TOTOBHOCTBK) OCYLIECTBIIATH IPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEeSATENbHOCTh MHIUBUYAIBHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl yUeOHOTO TIpeaMeTa
«MartemaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHHBEPCATbHBIMHU
NO3HABAMEIbHBIMU  OCUICMBUAMU,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMUY, YHUBEPCATbHBIMU PecYIAMUBHbIMU OeUCBUIMU.

1)  Vuusepcanvnuvie nosnasamenvmvle Oelicmsus,  0becnevu8arom
Gopmuposanue 6a308blX KOZHUMUBHBIX NPOYECcco8 0Oyuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJcaowezo Mupa, NpuMeHeHue  J02UYeCKUX,
UCce008amenbCKux onepayull, ymeHul pabomamsos ¢ ungopmayuetr).

ba3oBble JJornueckue 1ecTBUA:

e BBISBIATH u XapaKTepU30BaTh CYIIIECTBEHHBIE IPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpeJICIICHHUS MOHSITHI; yCTaHABJIMBATh

CYIIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS NIl 0000IIeHUS
U CpaBHEHHUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPa30OBLIBATH CYXKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHBIC, €IUHUYHbIC, YACTHbIE U O0OIIHE;
YCIIOBHBIE;

e BBIBISITH MAaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, JAaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX;
npenjaratb  KPUTEPUH  JUISL  BBISBIICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA  MAaTEMaTUYECKHUX
yTBEpXKJIeHUH  (MpsAMbIe W  OT  NPOTHBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOJIUTH  TMPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH crOCO0 perieHus y4eOHOW 3anayu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMpATh Haubosee MOAXONAIMUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeCTBUSA:

e WCIIOJIK30BaTh  BOMPOCHI KaK  HMCCJIEAOBATEICKHA  WHCTPYMEHT
no3HaHus; GOPMYIMPOBATH BOMPOCH], (DUKCUPYIOIMNUE TPOTUBOPEUHE,
npo0sieMy, yCTaHABIMBATHL KICKOMOE M TaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TMPOBOJUTH  CAMOCTOSTEIHHO  CIUIAHUPOBAHHBIA  DKCIEPUMEHT,
WCCJICIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00bEKTa, SBIEHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKITY
00beKTaMU, SBICHUSIMHU, POIECCAMU;

CaMOCTOSITeIbHO  (OpPMYyIUpPOBAaTH O0O0OIIEHHS W  BBIBOJABI IO
pe3ysbTaTaM MPOBEAEHHOIO HAOMIOACHMS, MCCIEJOBaHUS, OLEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0000IIICHUH;
POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTATH
MPEANOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MHPOPMALUU, JAHHBIX, HEOOXOIUMBIX JIJIsl OTBETA
Ha BOITPOC U JIJI PELLICHHUS 3a/1a4u;

BbIOMpaTh HMHOOpPMAIMI0O W3 HMCTOYHMKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;
CTPYKTYpPUpPOBaTh HH(MOpMaILUIO, MPEACTABIATH €€ B Ppa3IUYHBIX
dbopMax, WILTIOCTPUPOBATH TpadUUECKU;

OLICHMBAaTh  HAA&KHOCTb  MHPOPMALMM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnueepcanvrnvle KoMMyHUKamueHble Oeclicmeus, 00ecneuusaom
CchoOpMUPOBAHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXCS.
Oo0wmenue:

BOCIPUHMMaTh H (OPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIOBUSMH M IIEJIIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXKaTh
CBOIO TOYKY 3pCHHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJly PEIICHHUs 3a7a4d, KOMMEHTHUPOBATH IOJYYCHHBIH
pe3ybTarT;

B XOJle¢ OOCYXJEHHs 3a7aBaTh BOMPOCHI 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, POOJIEMBI, PEIIaeMOil 3a/1a4ur, BHICKa3bIBaTh MJICH, HAIICJICHHBIC
Ha TIOWICK PEIICHUsS; COIMOCTaBISATH CBOU CYXKICHHUS C CYXKICHHSIMH
IPYTUX YYaCTHUKOB JHaiiora, OOHapyXWBaTh Pa3IMYUe U CXOACTBO
NO3WIINIA; B KOPPEKTHOU (GopMe (GOopMyIUpOBaTh pa3HOTIACHS, CBOM
BO3PKEHUS;

NPEJCTaBIATh  PE3yabTaThl  pENICHHWS  3a/Jayd, OKCIICPHMCHTA,
UCCJICJIOBAHUS, TIPOCKTA; CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUSI C y4YETOM 3aJad TPe3CHTAlMd W OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W  UCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHANBUAYaTbHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
HeJdb COBMECTHOW  JEATEJIbHOCTH, IUIAHUPOBATH  OpPraHU3AIUIO
COBMECTHOM pPabOThI, pacmupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
oOCcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKUX JIOJICH;
y4acTBOBAaTh B TPYMIOBEIX (opmax paboThl (0OCyX)aeHUs, OOMEH
MHEHHM, «MO3rOBbI€ IITYPMbD» U HHBIEC); BBIIOIHATH CBOIO YacCTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YICHAMU
KOMaH/Ibl; OLIEHHWBAaTh KaueCTBO CBOETO BKJIaJa B OOLIMNA MPOAYKT MO
KpUTEpUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.
Vuusepcanvnvie  pezynamuenvie  Oeticmseusi,  obecnedusarom

c])opMupoeaHue CMbBICJI06bIX YCMAHOB0K U HCUZHEHHBLIX HABLIKOB TUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelieHuit ¢ yuéToM HOBOM MHPOpPMALIHH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KakK OCO3HAHUsA
COBEpIIAEMBIX  JCHCTBUM W  MBICIUTEIBHBIX  IPOLECCOB, HX
pe3yabTaTOB; BIANETh CHOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJISA
IIpPOLIECCa U Pe3yJIbTaTa PEIICHUs MaTEMAaTHYECKOM 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NIPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIE€SITEIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX,  HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSICHATH
NPUYMHBI JOCTHKEHHS WU HEJOCTUKEHHUS PE3YIBTATOB JIEATEIIBHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OnepupoBaTh MOHATUSAMH: IHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
IMWIMHJIPUYCCKON  MOBEPXHOCTH; IIWIMHJAP;, KOHHWYECKas IOBEPXHOCTD,
o0pa3yroire KOHHIEeCKOH TTOBEPXHOCTH, KOHYC; ceprudecKasi TOBEPXHOCTb.

Pacnio3HaBaTh Temna BpamieHus (HMIHHIP, KOHYC, cepa u map).

OOBSACHATH CTIOCOOBI TIOTYUYCHHSI TEJT BPALICHHUS.

KrnaccudummpoBaTh B3aUMHOE PacIONOKEHUE CPEPHI U MITOCKOCTH.

OnepupoBaTh TOHATHSAMH: IIAPOBOW CETMEHT, OCHOBAHHE CErMEHTA,
BBICOTA CETMEHTA; IIAapOBOH CIJIOM, OCHOBaHHWE IIAPOBOTO CIIOS, BBICOTA
IIIAPOBOTO CJIOST; IIIAPOBOU CEKTOP.

Bbraucnsate 00BEMBI M TUIOIIATU IMOBEPXHOCTEH TENn  BpaIICHHS,
TC€OMETPUICCKUX TN C IPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATUSMHU: MHOTOTPAHHHK, BIMCaHHBIH B chepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHHK WJIA TEJO
BpAIICHUS.

BBIMHCIATE COOTHONICHUST MEXTY TUIOIIAIMU TIOBEPXHOCTEH 1 00bEMaMu
MOTOOHBIX TEJL.

N306paxkats m3zydaembie (UTYpPHI OT PYKH M C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoeimonHATh  (BBIHOCHBIE) TUIOCKHE YEPTEKH €3 PUCYHKOB MPOCTHIX
00BEMHBIX (hUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

N3BnekaTh, HWHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTYpax, MPEJCTABICHHYIO Ha YepTexKaxX
U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B MTPOCTPAHCTBE.

BeImoHATE  ACHCTBUSL CIOKEHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB W
YMHOKEHHSI BEKTOpa Ha 4YHCIO, OOBSCHATh, KAKUMH CBOWCTBAMHU OHH
o0anaor.

[TpumeHsaTH TpaBUIIO TApaIIIEICTTUIIEAA.

OnepupoBaTh TMOHATHSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTroJI



MEXKIy BEKTOpPaMH, CKaJISIPHOE IPOU3BEICHHE BEKTOPOB, KOJUIMHEApPHBIE U
KOMIUTAHAPHBIE BEKTOPHI.

Haxomute cymMMy BEKTOPOB M IPOM3BENEHUE BEKTOpPA HA YHUCIO, YIOJ
MEKy BEKTOPAMH, CKaJISIPHOE NMPOU3BEICHUE, PACKIIAIBIBATh BEKTOP MO JABYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTy reoMerpudeckue (GakTbl AN PEHICHUS CTEPEOMETPUUYECKHUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIMICHUs, €CIU YCJIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemats npocreiimme reoMeTpuUECKrEe 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlate 3amaum Ha [JOKa3aTENbCTBO MATEMATUYECKUX OTHOLIECHUN U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELICHUHM CTAHJAPTHBIX MaTeMaTHYECKHX
3azad.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA U DJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HH, pacO3HABATH NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEAJIbHbIE
CUTyallud U TNPUMEHATHh HM3YYCHHBbIE NMOHATHSA B IPOLIECCE IMOMCKA PELICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE TIEOMETPUU, HCCIEAOBaTh MOCTPOECHHBIE MOJEIN C
UCMOJIb30BAaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3a7a4yM, CBS3aHHBIE C HAXOXXICHHEM TI€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

[TPOTPAMME

HaumenoBanue KoanyecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3ie/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bceero o0pa3oBaTe/ibHbIE Pecypchl
NporpamMmsl padoThI padoThI
bu6moreka [IOK
1 T
©1d Bpatieni 12 https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
2 06
DEMBLTE S 1 https://m.edsoo.ru/1c209e37
Bexkrops! n
3 KOOpANHATHI B 10 1 bubmmoreka HOK
https://m.edsoo.ru/1c209e37
MPOCTPAHCTBE
[ToBTOpEHME,

4 00001IeHwme, . 1 bubnuorexa [JOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/1c209e37
3HaHUU

OBLIEE KOJIMYECTBO
YACOB I10 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne [ara uupposeie
n/n Tema ypoka Bcero Kontponurre TpakTuyeckue H3YYeHUs o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
Cdepa u map: 1eHTp,

1 panuyc, TuaMeTp; L bubnuorexa [JOK
TJTONIAb TOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepbl
Bzaumnoe
pacmosiokeHue chepsl

5 1 TUIOCKOCTH; 1 bubnuorexa [JOK
KacaTeJabHasl TII0OCKOCTh https://m.edsoo.ru/bed12a43
K cdepe; mIomnaib
chepsl
H3o0paxxenue chepsl,

3 mapapHa nnocxoq;TI:I. 1 bubmorexa IOK

https://m.edsoo.ru/bc15f7f2

Ceuenus mapa

HunuHapudeckas

MTOBEPXHOCTb,

oOpa3syrolue

4 unﬂnljﬂpnqecxoﬁ 1 bu6mmoreka [JOK

https://m.edso0.ru/6054b8cl

MOBEPXHOCTH, OCh

HWIMHAPUYECKOU

MMOBEPXHOCTHU



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

Hunusap: ocCHOBaHUS U
OOKOBasi TIOBEPXHOCTD,
oOpa3yroIas u oCh;
TI0IIa s OOKOBOH 1
IIOJTHOW ITOBEPXHOCTH

bu6mmoreka [IOK
https://m.edso0.ru/188f6216

N3obpaxenue
WIMHApA HA
IJI0CKOCTH. Pa3BépTka
nunuaapa. CeyeHus
IWTAH]IPA
(TTOCKOCTHIO,
napasieIbHON UITN
MEePIECHANKYIISIPHO N
OCH IMJIMH]IPA)

bu6moreka [IOK
https://m.edsoo.ru/016e25eb

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU
MMOBEPXHOCTH

bu6moreka [IOK
https://m.edsoo.ru/c94ba09b

Kownyc: ocHoBanue u
BEpIIMHA, 00pasyromias
1 OCh; IUIOLIAb
OOKOBOI M MOJHOM
MOBEPXHOCTH

bubmuoreka [JOK
https://m.edso0.ru/897dd3b2

VY ced€HHBIN KOHYC:

bu6mmoreka [JOK



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

00pa3yroIue U BbICOTA;
OCHOBaHUs U OOKOBast
IIOBEPXHOCTH

https://m.edsoo.ru/1468bab3

N3006pakenue KoHyca
Ha IUJIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus koHyca

10 (TTOCKOCTHIO, bubnuotexa [JOK
MapajuIeIbHON https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U
TJIOCKOCTBIO,

MPOXOISIIEH yepe3
BEPIINHY)
Kombunarus Ten
11 S bu6moreka [IOK
P https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHOrorpaHHuk,
OTIMCAHHBIN OKOJIO

12 chepsr; chepa, bubnuoreka [JOK
BIIMCaHHAs B https://m.eds00.ru/0b136158
MHOTOTPaHHUK WUJIU B
TEJIO0 BpallCHHs
[Tonsatue 06 00bEME.

. bubmuoreka [JOK
13 OCHOBHBIE CBOWCTBA
. https://m.edso0.ru/26a03fb7
00BEMOB Ten
14 O0BEM muHIpAa, bubnmoreka [JOK

KOHYyca

https://m.edso0.ru/5513d87b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

O0beM mapa u

bubmuoreka [IOK

15
ionmaab cheps https://m.edsoo.ru/d189bde2
[Togo6HEIE TENa B
MIPOCTPAHCTBE.
CoOTHOIIIEHUS MEK
16 OISV o bubnuotexa [JOK
tmaa . https://m.edsoo.ru/810cfleb
MTOBEPXHOCTEH,
00BEMaMM 0 T00HBIX
Ten
KouTtponsHas paborta
17 mo TeMam "Tena bu6moreka [IOK
BpameHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
Ten"
18 Bekrtop Ha miockocTu u bubnuoreka [JOK
B IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Croxenue u bubnuorexa [JOK
BBIUUTAHUE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXKEHHE BEKTOpa bubnuoreka [JOK
Ha 4YUCJIO https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa
o TpéM
bubmuoreka [JOK
21 HEKOMIUTAaHAPHBIM
https://m.edsoo.ru/a28fd74e
BekTopam. [IpaBuio
napasuieNenuneaa
29 Pemenne 3amay, bu6mmoreka [JOK

CBsA3aHHBIX C

https://m.edso0.ru/5a827900



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900

IIPUMEHEHHUEM IIPABUII
JNEUCTBUN C BEKTOPAMHU

KoopaunnarHo-
BEKTOPHBIN METOJ IIpU

bu6mmoreka [IOK

23 peleHnn https://m.edsoo.ru/d3alfe30
TEOMETPUUECKHX 3a]1a4
[IpssMoyronpHas
CUCTEMa KOOPJUHAT B

24 MIPOCTPAHCTBE. bubnuoreka [IOK
Koopannats! BekTopa. https://m.edsoo.ru/48db7058
[Ipocreitmue 3amauu B
KOOpJIMHATAX
Yron mexnay

o5 BekTopamu. CKaJIsIpHOE bubnuoreka [JOK
MPOU3BEICHUE https://m.edsoo.ru/725effc4
BEKTOPOB
Beruucnenue yrios

26 MEXTy IPSMBIMH 1 Bubamorexa [JOK

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

IIJIOCKOCTSIMU
KonTtponsHas pabora

97 o teme "Bekropsl u bubnuoreka [JOK
KOOPJIMHATHI B https://m.edsoo.ru/77c22fc5
npocrpanctae"

08 1;16():;;12?{1:;6111 Bubmuorexa [IOK

cucreMaTulanusa

https://m.edso0.ru/1780ba5d



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

3HaHUNU. OCHOBHbIE
¢burypsl, hakTsl,
TEOpEMBI Kypca
TUTAHUMETPUHU

29

IToBTOpEHNME,
00001eHue u
cUCTeMaTH3aIus
3HaHUNU. OCHOBHBIE
¢burypsl, GakThl,
TEOPEMBI Kypca
IJIAaHUMETPU U

bu6moreka [IOK
https://m.edsoo.ru/078cd184

30

[ToBTOpEHME,
000011IeHHE U
CHCTEeMaTH3aIus
3HaHUN. 3agaun
IJIAHUMETPUU U
METO/Ibl UX PEIICHUS

bu6moreka [IOK
https://m.edsoo.ru/7491efe0

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3aLlH
3HAHUU. 3agaun
IJIAHUMETPUHU U
METO/IbI UX PEIICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

32

IToBTOpEHME,
o0o01ieHune u
cUCTEMaTHU3aIus
3HaHuH. OCHOBHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/74b2ad91



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

¢burypsl, $hakTsl,
TEOpeMBI Kypca

CTepEeOMETPUHU

33 HroroBas KOHTpOJIbHAS 1 bubnuorexa [JOK
pabora https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 00001IeHNE N 1 bu6moreka [IOK
CHUCTEeMaTHU3alUs https://m.edsoo.ru/f465d10e
3HaHUU

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




