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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuatommuxcs 11 kmaccoB  paszpabotana Ha  ocHOBe  DenepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUI0, U TPAJUIUNA POCCUICKOrO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKkIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKeHHs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPHU H3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W AKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHMM W3 MPOPECCHOHATBHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyajlbHa
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEMATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAlICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajJbHbIX JKU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JesATeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISAIHOCTh, a OIEepUpoBaHHEe o00pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl 1 KOOpAUHATHI B MPOCTpaHCTBE». DopMUpOBaHKE JTOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacmpenen€éHHbIM 10 TrojaM OOyYeHWs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI OOYyYaIOMUXCs, PACHIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuyenue reometpum otBoaurcs 2 daca B Heneno B 11 knacce, Bcero 3a
roJi o0yueHus - 68 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
11 KVIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HATUHIPUYECKON
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlas W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MMOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHa, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOW ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIue u BbICOTa; OCHOBAHUS 1 OOKOBAsi MOBEPXHOCTb.

Cdepa u map: ueHTtp, paguyc, IUAMETp; IJIOMAJb MOBEPXHOCTH C(HEpHI.
Bsaumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MJIOCKOCTh K cepe;
Iomaab cepol.

N3o0paxenue Ten BpallieHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYcA.

KomOunamuu Ten BpalieHUss W MHOTOTPAHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 06BEMe. OcHOBHBIE cBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJILHOTO Tapajuienienumnena u ciuenctsus u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 1mapa u miIomaab cepol.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJl.

Cedenus wwimHApa (MapajuieIbHO M MEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHOE OCHOBAaHUIO W TPOXOSIIEe Yepe3 BEpIINHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
MPUMEHEHUEM TMpaBWi JACUCTBUUA C BekTopamu. [IpsamoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalgpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenue yrioB Mexy MPSMbIMU U IJIOCKOCTSIMH. KOOpaIMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUECKUX 3a]1ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEr0oCsl KaK aKTUBHOT'O
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTEMaTHYECKON IITKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JI0OPOBBIO (370pOBOE INMHUTaHKE, COATTAHCHPOBAHHBIA PEKUM 3aHATUN U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-?KOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJTHON M COIMAIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXKHBIX TTOCIICJICTBUH JUISI OKPY>KAIOIIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUISI Pa3BUTHS IUBUIM3AIIMN; OBJAJACHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS MPOTPaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MAaTEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYIUPOBATH ¥  MPEOOPa30OBBIBATH  CYXKICHHS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM Ui BBISIBICHHMS ~ 3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBbie ucciienoBaTebcKue 1eiicTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, UCCIIEJOBAHUS, OLCHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JAeULUNTH MHDOPMALMM, NAHHBIX, HEOOXOAUMBIX AJIsi OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B PA3IUYHBIX (opMax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.



OO01menue:

BOCHPUHMMATh U (OpMyIUpOBaTh CYXKIEHUS B COOTBETCTBHUM C
YCIOBUSMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1ae€MON TEMBI,
npo0OsieMbl, perraeMoi 3ajauu, BbICKa3bIBaTh UJI€U, HAlIEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpYTUX
YYaCTHUKOB JMAaJiora, OOHApYXKMBaTh pa3jiuyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
OPEACTaBIAATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUU.

CoTpyaHun4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW W
WHAUBUAYATLHON paOOTHI MPU PEIICHUH YYCOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JIESITETHHOCTH, IUIAHUPOBATh OPTraHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIOBBIX (hopMax paboThl (00CYX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT O KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3aauH, BEIOUPATh CIIOCO0 PEeIICHUS
C y4€TOM HUMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CflCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb criocooamu CaMOITIPOBCPKH, CaAMOKOHTpPOJIA  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
11 KVIACC

OnepupoBaTh MOHSATUSMH: HWIMHAPUYECKAss TOBEPXHOCTh, 0Opa3yrolue
UUAJMHIPUYECKOW  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKass  IMOBEPXHOCTD,
o0OpasyroImue KOHUUEeCKON MOBEPXHOCTH, KOHYC; chepruyecKasi TOBEPXHOCTh.

Pacno3naBathk Tena BpameHus (UIMHIDP, KOHYC, cdepa U map).

OOBACHITH CLIOCOOBI TIOJTYYEHUS TEJT BpAIlCHHUS.

Knaccupunmposats B3aiMHOE pacroyioxkeHune chephl U MIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOU CEKTOP.

Boruncnate  00BEMBI M IJIOMIAAM  TOBEPXHOCTEM  Telnm  BpallleHus,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpallCHUSI.

BbIYUCHSATh COOTHOIICHUS MEXIY IUIOMIA[SMU MOBEPXHOCTEH M 00BbEMaMHU
MOA00HBIX TEIL.

N306paxkath u3ydaemble (UTYpbl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrImoiHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
buryp: Bu cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPHPETUPOBATH H TPEOOPa30OBBIBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax H
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINOJIHATE JEWCTBHS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXEHHUS BEKTOPA HA YUCIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHH 00J1aAal0T.

[IprMeHATh TPaBUIIO MapajliesienuIieaa.

OnepupoBaTh NOHATHSIMH: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIHMHATHI BEKTOPA, YIrOJ MEKIY



BEKTOPAMH, CKASIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBHI.

HaxonuTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJSPHOE TIPOU3BEACHUE, PACKIAABIBATL BEKTOP MO JABYM
HEKOJUJIMHEAPHBIM BEKTOPAM.

3aiaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTs reomerpuueckue (axkThl s PEUIeHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIArallinX HECKOIBKO IIAr0B PELIEHUS, €CIU YCIOBUS NPUMEHEHHUS
3a/laHbl B IBHOM (hopMme.

Pemate mpocreiiniue reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlarp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMATUYECKUMX OTHOLIEHUM H
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 o0pa3liaM WM airOPUTMaM, MPUMEHSS
M3BECTHBIEC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensaTh  mpocTeillliie MpOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI TP PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAUTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATE NONYyYEHHBIE 3HAHUS HA IIPAKTUKE: AHAJIM3UPOBATH peEajbHBIC
CUTyallUd W NPHUMEHATh W3YYEHHBIE IOHATHS B IIPOLIECCE IIOMCKA pPELICHUS
MaTeMaTU4eCcKd CQOPMYJIUMPOBAHHOM MpOOJEMBbI, MOJEIUPOBATH pPEATbHBIC
CUTyallUH Ha A3BIKE TEOMETPUHU, HCCIENOBaTh IIOCTPOEHHBIE MOJEIU C
UCMOJIb30BaHUEM F€OMETPUUECKUX IOHATUN U TEOpEM, allliapara ainreopsl; pemarhb
IPAKTUYECKUE 3a]1a4H, CBA3AHHBIC C HAX0XKACHUEM T€OMETPUUECKUX BEJIHYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoasbubie | IlpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
Tena ppamenns 24 https://m.edsoo0.ru/1c209¢e37
N bubmuorexa [JOK
1 1
OOBEMEL TEN 0 https://m.edso0.ru/1c209¢e37
BekTopnl 1 KOOPAUHATEI B IPOCTPAHCTBE 20 1 bubmiorexa HOK
p P poctp https://m.edsoo0.ru/1c209e37
[ToBTOpEeHue, 0600IIEeHNE, 14 1 bu6mmoreka [IOK
cUCTEMAaTu3alys 3HaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 0
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IHOYPOYHOE IIVTAHUPOBAHME 11 KJIACC

KoaunuyecTBo 4acoB

DJIeKTPOHHbIE
Mara uudposbie
Ne n/m | Tema ypoka
yp Beero Kontpoiasbubie | IlpakTuyeckue m3ydennsi | oGpasoBaTeabHbIE
paboThI padoThI pecypcesl
Cdepa u map: 1ueHTp, paamnyc, Bu6 110K
oTeKa
1-2 JTUaMETp; TUIOIIAb TIOBEPXHOCTH 2 MOIHOTEK
o https://m.edso0.ru/0341bc2b
chepsl
B3anmuoe pacnonoxxenue cepsl 1 Bu6 1OK
oTeKa
3-4 ILUIOCKOCTH,; KacareiabHas IJIIOCKOCTh 2 HDTHOTEK
b o https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepol

6 N3obpaxenue chepsl, mapa Ha 5 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

. 00pa3yromue MUJIMHIPUICCKOM 5 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

9.10 MMOBEPXHOCTh, 00pa3ymolas u Och; 5 bubnunoreka [JOK

IIoIIa s OOKOBOM U ITOJIHOU
MMOBEPXHOCTHU

https://m.edsoo.ru/188f6216
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N300pakenue nuimMHapa Ha
IUIOCKOCTH. Pa3BépTka nuiauuapa.

11-12 Ceuenus nminHIpa (MIOCKOCTHIO bubmorera [JOK
DA ’ https://m.edso0.ru/016e25eb
napajuieIbHON Win
MEePIEHIUKYIISIPHONU OCH ITUIHH/IPA)
Konnueckas noBepXHOCTb,

13.14 00pa3yrolre KOHMIEeCKOM bubnuorexa [JOK
MMOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue U BepIMHa,

15-16 oOpasyro1as 1 ocCh; MIOLAAb bubamorera LOK

pESYIO . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yromme u
17-18 BBICOTA; OCHOBaP}III/IH u gOKzII;)aH bubmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N3obpaxeHne KoHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
19-20 (TTOCKOCTHIO, TapaAJIICIIBHON bubmorera [JOK
> 1ap https://m.edsoo.ru/Obdelbe8
OCHOBAHHIO, U TJIOCKOCTHIO,
MIPOXOIAIIEH uepe3 BEPIINHY)

2122 KomMOunarus ten BpaiieHus u bubnnoreka [JOK
MHOTOT'PAaHHUKOB https://m.edsoo.ru/3cefl10e5
MHOrorpaHHuK, OIMUCaHHbINA OKOJIO

bu6mmoreka [JOK
23-24 cdepsl; chepa, BIMCaHHAs B

MHOTOT'paHHUK UJIK B TCJIO BpalllCHUSA

https://m.edso0.ru/0b136158
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TTonsarue 00 00béMme. OCHOBHBIE

bubmuoreka [JOK

25-26
CBOMCTBa 00BEMOB TEI https://m.edsoo.ru/26a03fb7
. bubnuorexa [JOK
27-28 O0né a, KoHyca
DEM TIPS, KOHY https://m.edso0.ru/5513d87b
. bubnuorexa [JOK
29-30 O6béM mapa omanp che
BEM 11apa 1 IIOMALE COepE hitps://m. eds00.ru/d189bde2
[Tono0OHbIE TENa B MPOCTPAHCTBE.
31.33 COOTHOLIEHHS MEXKTY TUIOIIAIIMU bubmuorexa [JOK
MOBEPXHOCTEN, 00BEMaMH MOA0OHBIX https://m.edsoo.ru/810cfleb
TeN
34 KontponsHas pabota no temam bubnuorexa [IOK
"Tena Bpamenus" u "O0bembI TET" https://m.edsoo.ru/4a33a8ab
35.36 BekTop Ha MII0CKOCTH U B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6mmoreka [IOK
37-38 C
TIOAEHHC H BHITHTARHE BEKTOPOB https://m.edso0.ru/23f4f089
bu6mmoreka [IOK
39-40 Yy
MHOKCITHE BOKIOP4 Ha HREIO https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
bubmuoreka [JOK
41-42 HEKOMIUIaHAPHBIM BEKTOpPaM.

HpaBI/IJ'IO apajiiejacnuicaa

https://m.edsoo.ru/a28fd74e
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Pemenne 3amad, CBSI3aHHBIX C

bubmuoreka [JOK

43-44 MPUMEHEHUEM MPABUJIT ICUCTBUH C
p p A https://m.edso0.ru/5a827900

BEKTOPaMH
KoopaunaTtHo-BEKTOPHBIA METOT

45-46 I I/Ip CIIICHUN FGOMelli) NYCCKUX brbmmorexa [OK

pHp p https://m.edsoo.ru/d3alfe30

3a/1a4
[IpsiMmoyropHas cucTeMa KOOpAUHAT

4748 B npocTtpancTee. KoopauHaTsl bubnnorexa [JOK
BekTopa. [Ipocreiimne 3anaun B https://m.edso0.ru/48db7058
KOOpJAMHATAX

49-50 VYron mexnay BekTopamu. CKalasipHOE bubnuoreka [IOK
MIPOU3BE/ICHHE BEKTOPOB https://m.edsoo.ru/725effc4

5153 Brruncienue yrioB Mexay bubmuorexa [JOK
NPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtponsHas padoTa o Teme

54 "BekTopbl U KOOPJIMHATHI B bubamorera LOK

P " P https://m.edso0.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHUE, 0600IICHNE 1

i cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubmuoreka [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpEHUE, 0000IICHNE 1

5758 cuctemaTusanus 3HaHuii. OCHOBHbIE bubmuoreka [JOK

¢burypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://m.edsoo.ru/078cd184
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[ToBTOpEHue, 0600IICHNE U

bubmuoreka [JOK

59-60 cHCTEMAaTH3a 3HaHui. 3amga 2
HCTEMATHBAITT SHARHH. Sa/adn https://m.edsoo0.ru/7491efe0
HJIaHI/IMeTpI/II/I U MCTOAbI UX pCIHeHI/Iﬂ
[ToBTOpEHUe, 0000MIICHNE U
61-62 cUCTEMAaTH3alA 3HAaHUHA. 3amaun 2 bubnmorexa [TOK
I e https://m.edso0.ru/4dffdag7
HJ'IaHI/IMeTpI/II/I 1 METOObI NUX peHIeHI/IH
[ToBTOpEeHue, 0600IIEHNE U
63-65 cucrtemaTtu3anuys 3HaHui. OCHOBHBIC 3 bubmmoreka [IOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUH
bu6moreka [IOK
66 Hrorosas koHTpoJbHAs padboTa 1
TOToBad KOHTPOJIRHAA pabot https://m.edsoo.ru/ec24dfc2
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
67-68 . 2
cUCcTeMAaTu3alys 3SHaHU! https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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