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HOACHUTEJIBHAA 3AIINCKA

Pabouass mporpamma ydeOHOrO Kypca «I'eomerpus» 0a30BOro ypOBHS s
oOyuvarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DeneparbHOTO
roCyJIapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHAapTa CPEIHEro O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTH4eCKoMy OOpa3oBaHUIO, WU TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIICTCHITUSMU,
COCTaBJISIFOIIIMMU OCHOBY IS CaMOpPa3BHUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U TII03HABATENBHOIO pPa3BUTHUSA
JUYHOCTU 00yYarOIInXcsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxnoctp ydeOHOro Kypca TE€OMETpUHM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS TE€OMETPHHM B HAINPABICHUU JHYHOCTHOTO
pa3BuTHs oOOydarommxcs, (GopMUPOBaHUsA (YHKIIMOHATHLHOW MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButne y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHHUH T€OMETPHUYECKHX
aOcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M WACAIBHOT0, XapakTepe OTPaKeHUs
MaTeMaTHYECKON HAyKOH SIBJICHHUI 1 TIPOIIECCOB PEaTbHOT'0 MUPA, MECTE TEOMETPHUH
B CUCTEME HayK M POJIM MaTEMAaTHUECKOTO MOJICTMPOBAHMS B HAYYHOM TO3HAHHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCs, a
TaK)K€ KayeCTB MbILIUICHUS, HEOOXOAUMBIX MJIs aJalTallud B COBPEMEHHOM
oO1iecTBe.

['eomeTpus siBisieTCS OJHUM W3 0A30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak oOOECleYMBAaeT BO3MOXHOCTb H3Y4YEHHUS Kak
JTUCIMIUTUH €CTECTBEHHO-HAYYHON HAMpaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (HOPMUPYEMOE MPU H3YYEHHHM OO0yYarolUMHUCA
MOHATUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IETIOYKH JIOTHIYECKUX yYTBEPKICHUN
B XOJI€ pEIIEHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIJBUTATh U OMpPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS TMPHU PEUICHHH 3a/lad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacCTsIX AEITeNbHOCTH dYenoBeka. OpHeHTalMs YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMadbHOro ObITHsA, (opMa
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCIEIIHOTO MO3HAHHUA U AKTUBHOIO
npeobpazoBaHusi  jAeWcTBUTENbHOCTUH.  OnepupoBaHuE  MNPOCTPAHCTBEHHBIMU
oOpa3amMu 00beUHSET pa3Hble BUAbI YUEOHOH U TPYIOBOM ACSITEIBLHOCTH, SIBJISIETCS



OIHUM #3 TPO(PEecCHOHATBbHO BaXXHBIX KauyecTB, IMOATOMY aKTyajbHa 3a/adya
dbopMmupoBaHUsS Yy  OOydYaromIuMXcs  MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MOJITOTOBKE K MPAKTUYECKON JAEATETHHOCTH 110 MHOTUM HAITPaBICHUSIM.

[leas ocBoeHust mporpamMMbl ydeOHOTo Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — oOimeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcst yepe3 ooecrneueHne BO3MOKHOCTH IPUOOPETEHHS U MCTIOJE30BaHUS
CUCTEMATHYCCKUX TEOMETPUUYCCKUX 3HAHMA W JICUCTBUH, CHEIUPUIHBIX
T€OMETPUH, BO3MOXXHOCTH  YCICNIHOTO TPOAOKEHUS  00pa3oBaHUsS  TIO
CHEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAaHUEM T€OMETPUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TWIpeIHA3Ha4YeHa IS
00ydJaronuxcsi CpeHel MIKOJIbI, HE WUCIBITBIBABIINX 3HAYMTEIIBHBIX 3aTPYIHCHUN
Ha YPOBHE OCHOBHOTO 0011ero oopa3zoBaHusi. Takum 00pa3oMm, oOydaroniuecs: Ha
©a30BOM ypOBHE JIOJKHBI OCBOUTH 00IIIME MAaTEMaTUYECKUE YMEHUS, CBSI3aHHBIC CO
cnenu@UKo TeOMETpUU U HEOOXOAMMBIE JIJISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM HMEIOT BO3MOKHOCTh H3yUUTh TE€OMETPHI0 OoJiee TIy0oKo, ecin
B JIaJbHEHIIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPUUYECKHX 3HAHUSAX B
npo(ecCHOHaTBHOM NI TETHHOCTH.

JlocTikeHne 1€MW  OCBOCHHS TPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kJaccax sBJISIFOTCS:

e (opmupoBaHMe TmMpeEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KYJIBTYPhI 1 OCO3HAHUE €€ B3aUMOCBSI3H C OKPY>KAFOIITIM MUPOM;

e (opmMupoBaHuE MpeACTABICHUS O MHOTOTPAaHHUKAX M TEJIaX BPAIllEHUS KaK
0 BRXHEUIIUX MAaTEMATHYECCKUX MOJCISX, TMO3BOJISIFOIINX OMHUCHIBATH H
M3ydaTh pa3HbIC SBJICHHS OKPYKAIOMIETO MUPA;

e (opmupoBaHMe yMEHHsS pacro3HaBaTh Ha YepTekax, MOJACIIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BPAIICHMS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJACHUE  aAJITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMupoBaHUEe yMEHHUS MPOBOJUTH  HECIOXKHBIE JOKa3aTeJbHbIC
pacCcy X JIeHUsS B XOJI€ PEUICHHs CTEPEOMETPUYECKUX 3aJad W 3adad C
MPAKTUYECKUM COJICP)KaHHUEM;

e Pa3BUTHE MHTEIJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaOImuXCs,
MO3HABATENILHON aKTUBHOCTH, MUCCIIEIOBATEIBCKUX YMEHUH, KPUTHUYHOCTH
MBIIIIJICHUS;



e (opmupoBaHue QPyHKIIMOHAIBHONU TPAMOTHOCTH, PEIEBAHTHONU T€OMETPHUU:
yMEHHUE PACIO3HABATh MPOSBICHUS] TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KU3HEHHBIX CUTYyallUsX U MPU U3YYEHUU
JpYyrUX  y4eOHBIX  MPEIMETOB,  NPOSIBJICHUS  3aBUCUMOCTEH  H
3aKOHOMEPHOCTEH, POopMyIHpPOBATh UX HA S3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENIH, MPUMEHITh OCBOCHHBIM T'€OMETPHUYECKUIN
anmapar s peuieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MOJYUYEHHBIC PE3YyJIbTATHI.

OTnUunTEeTHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIFOUEHHUE B KYPC
CTEPEOMETPUU B HAUYAJIE €r0 U3YUEHHUS 33/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOI'O
NO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAaHWE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET K JajJbHEUIIIEMY
U3YYEHUIO MTPEAMETA.

[Ipeamourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
PAKTUYECKON JESITeNIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
YYAIMUXCS B Kypce CTEPEOMETPHUH ITPOBOJUTCA 3a CUET PELICHMS 3a/1a4 Ha CO3/IaHNe
MPOCTPAHCTBEHHBIX O00pa30B M 3a/lad Ha ONEPUPOBAHUE MNPOCTPAHCTBEHHBIMU
obpazamu. Co3ganue oOpaza MPOBOAUTCS C OMNOPOW Ha HArISAHOCTH, a
ornepupoBaHue 00pa3oM — B YCIIOBUAX OTBJIEUEHHUSI OT HAIJISIAHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOHOTO COJIepKaHUS.

OcHoBHbIE cojiepkatenibHble TUHUU Kypca «I'eomerpunm» B 10—-11 knaccax:
«MHororpanHukm», «lIpsMbie U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUMN
pacrpeensieTcsa He TOJIbKO M0 COJEeP KAaTeNIbHBIM JIMHUSM, HO U TI0 TOJjaM 00y4eHHUs
Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHuUs.

Copepxxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJbTaTaM
OCBOCHHSI pabouell MporpaMMbl, pachpeaeNéHHbBIM 10 TrojaM O0O0y4eHwus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOOBI OBJAJCHHE T€OMETPUUYECKUMU
NOHATUSMU U HAaBBIKAMHM OCYUIECTBIISUIOCH MOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIFOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYATUChH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEJICTaBICHUN OOyYarolMuXcs, pacuupsisa u
yrayonsis e€, o0pasys MpoYHbIe MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaures 1 yac B Henemo B 11 knacce.



COAEPKAHUE YYEBHOTI'O KYPCA

11 KVIACC

Tesa Bpalmenus

HumHapuyeckas IIOBEPXHOCTH, oOpasyroliue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOM TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaJAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konunyeckass moBepXHOCTh, 00pa3yrome KOHNYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKON nmoBepxHocTu. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas
Y OCb; TJIOIIA]1b O0KOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUS 1 OOKOBAsi MOBEPXHOCTb.

Cdepa u map: meHTp, paguyc, TUAMETP; IUIONMIAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnionoskenue chepsl U MIOCKOCTH; KacaTesbHas MIIOCKOCTh K cdepe;
JI01a1b CEephI.

N3o0paxkeHue Tel BpallleHus Ha TUIOCKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KomOunanuu ten BpalieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIH
okoJ10 cdepsr; cepa, BMcaHHAs] B MHOTOTPAHHUK, WITH TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00BEME
NpSIMOYTOJILHOTO Tapajuienenunena u cieactsus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa u 1iomaab cQepol.

[logoOuble Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TE.

Ceuenuns HHIIMHAPA (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapajieTbHOE OCHOBAHUIO U TIPOXOJIAIIEe YePe3 BEPIINHY ), CEUEHUS 11apa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miiockocty U B mpocTpaHcTBe. ClioKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOK€EHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemieHne 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TIpaBWJ JACUCTBHM ¢ BekTopaMu. [IpsiMoyrosibHas cucrema
KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocrteitmme 3agaun B
KOOpAMHATaX. YTOJd MExIy Bekropamu. CKalpHOE TNPOU3BEICHUE BEKTOPOB.
Brruucnenue yrioB Mexay MpsSIMBIMU U TIOCKOCTSIMU. KooOpanHATHO-BEKTOPHBIN
METOJ] IPH PEIICHUU T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
W OTBETCTBEHHOIO WIEHAa POCCHUUCKOr0 OOIIEeCTBA, TMPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
IpoLeTyp TPaXAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COUMAIBHBIMU HHCTUTYTaMH B COOTBETCTBUHU C HX
GyHKIHUSIMHU ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKOM UICHTUYHOCTH, YBOXKEHUS K
MIPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOW MAaTeMaTUYECKOW IIKOJIBI,
K MCTOJIb30BAHUIO ATUX JOCTIXKCHUN B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax

SKOHOMHUKH.
JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
OCO3HAaHUEM JTYXOBHBIX LEHHOCTEU POCCHICKOTO Hapo/a;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JIESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO.

JcTeTHYeCKoe BOCIMTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOYAs ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33]1a4, PEIICHU, paCCy ACHHUI; BOCIPUUMUYUBOCTHIO
K MaT€MaTUYECKUM acCIleKTaM pa3InMuHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
MHTEpecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHKE, COATAaHCUPOBAHHBIM PEXUM 3aHATUN U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UIECKOT0 COBEPIIICHCTBOBAHUS,
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHOMN JIEITEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHUEM IIEHHOCTU TPYAOTIOOHUS; MHTEPECOM K
pasuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W Ppeamu30BBIBATh COOCTBEHHBIC KU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W  CHOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U



caM000Opa30BaHUIO Ha TPOTSHKEHWU BCEW >KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHIECKOW HAMPaBICHHOCTH.

JIKO0J0TrHYeCcKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO JIKOJOTUYECKON KYyJIbTYpPhl, TOHHUMAHUEM BIIHSHUS
COIMAJIbHO-DKOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MPUPOJHONW M COLMATIbHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX MpoOJeMm;
OpHMEHTAIlMel Ha MPUMEHEHHWE MAaTeMaTHYECKUX 3HAHWUU JJIs PEIICHHUs 3ajlad B
00J1acTH OKpY>Karollel Cpeibl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBUU JIJISL OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOTO MO3HAHMSI:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  MPAaKTUKH, IMOHHUMaHUEM
MaTeMaTUYECKOW HayKuh Kak c]epbl 4enoBEeYeCKOW MJesTeTbHOCTH, 3TamnoB €&
pa3BUTHA M 3HAYUMOCTH IS PAa3BUTHUS UUBWIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYI) M HCCIEAOBATEIbCKYIO JCSATEIbHOCTD
WHJMBUIYaJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBLMU
0eliCmeUsIMU, YHUBEPCANbHBIMU Pe2YISTMUSHBIMU OCUCTNEUSIMU.

1)  Vuusepcanvnvie  noznasamenwvHuwvle  Oeticmeus,  obecneuusarom
Gdopmuposarnue 6a308bIX KOSHUMUBHBIX NPOUECCO8 0DYUAIOWUXCS (0C8OEHUe
Memoo0o8  NO3HAHUSL  OKpYJcalowe2o  mMupa;,  NpPUMeHeHue  J102U4eCcKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBU:

e BBIABIIATH U XaPaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHHH MEXITy MOHATHUAMH; (POpMyIUpOBaTh
ONpENCICHUS  TOHATUH; YCTaHABJIIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(UKaIyi, OCHOBAaHUS JUIsI OOOOIICHUS W CpPaBHCHHWS, KPUTCPUHU
MIPOBOIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opmymupoBaTh U NPeoOPa3OBHIBATE  CYKIACHUS:
YTBEPAUTEIbHbIE U OTpHULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTtuBopeursi B (aKkTax, JTAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;
npeaiaraTh KPUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN W IPOTUBOPEUHIA,



e JleNIlaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKHUX
YTBEPKACHUN (MIpsIMbIE U OT MPOTHUBHOTO), BHICTPAWBATh apryMEHTAIIHIO,
OPUBOJUTH MPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXCHHUS U BBIBOJIbI;

e BBIOMpaTh cHOCOO pemieHuss y4eOHOM 3aj1ayu (CpaBHMBATh HECKOJIBKO
BApUMAHTOB peEUIeHUs, BbHIOMpaTh HaubOoiee MNOAXOMAAIIMI ¢ Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEA0BATENbLCKUI MHCTPYMEHT MO3HAHMUS;
bopMyupoBaTh BOMPOCH], (UKCUpPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QopMUpOBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

e IPOBOAMTH CaMOCTOSITENIbHO CIJIAaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENILHO (POPMYIUPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yIbTaTam
POBEAEHHOTO HAOMIOEHUS, UCCIIEOBaHMsI, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPAa3BUTHE MpoOLiecca, a TAaKXKe BbIIBUTATh
NPENOI0KEHUS O €T0 PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ nundpopmaunmeii:

e BBIABJIATH Ne(UIIUTHI MH(OOPMAIINHY, TaHHBIX, HECOOXOAMMBIX ISl OTBETA HA
BOIPOC U ISl pEeUICHUs 3a]1auu;

e BbIOMpaTh WHPOPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPEJICTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEJCTABIATh €€ B pa3au4HbIX (opMax,
WTIOCTPUPOBATH TpadUyueCcKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

2) VuueepcanvHvie KOMMYHUKaAmMueHwle Oelicmeus, 00ecnevusarom

chopMupo8aHHOCmb COYUATLHBIX HABLIKOG 00YYAIOUJUXCHL.

O0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKACHUS B COOTBETCTBHH C YCIOBHIMHU
Y LIETISIMU OOLLEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NIMCbMEHHBIX TEKCTaX, aBaTh MOSICHEHUs 110 XOJy PELICHUS
3a71a4M, KOMMEHTUPOBATh MOJIyUYCHHBIN PE3YJIbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYKIa€MOU TEMBI,
poOJIeMBI, peraeMoi 3aa4n, BEICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pPELICHUS; COMOCTABJISITh CBOU CYXKIECHUA C CYXICHUSMH JPYTHX
YYaCTHUKOB JHaora, OOHapy>KMBaTh Pa3iMuve W CXOJICTBO IO3MIIHM; B
KOPPEKTHOU popmMe popMyIUpOBaATh Pa3HOTIIACHS, CBOM BO3PAXKEHUS;
MPEACTABIATh  pPE3ydabTaTbl  PEHNICHUS  3aJa4d,  SKCIEPUMEHTA,
WCCJICTIOBAHMSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATH ()OpPMAT BBICTYIIIICHUS
¢ yu€ToM 3aja4 MPE3CHTAIMA U OCOOCHHOCTEN ayIUTOPHH.

CorpyanunyectBo:

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHHOW U MHIUBHUIYaTbHON
paboThl TPU pElICHUH YYEOHBIX 3ajJlay; MPUHUMATH 11€JIb COBMECTHOM
NESATETbHOCTH, IJIAHUPOBATh  OPraHWU3allUI0 COBMECTHOW  paboTHI,
pacnpenensiTh BHUABI pabOT, TOTOBApUBATHCS, OOCYXKIaTh MPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B IPYMIMOBBIX (popMax paboThl (00CYKIeHHs, OOMEH MHEHU,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHSI C APYTUMHU WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaJa B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(hOopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvrvie pecynamuensie oelicmeaus, obecneyugarom gopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUs 3aJaul, BEIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TIO3HABATEIHHOM pedIeKkcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pELICHUSI MATEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PELICHUU 33a4H,
BHOCUTH KOPPEKTHUBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAWJCHHBIX OIMIMOOK, BHISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE pe3yjibTaTa IEIHM U YCJIOBUSAM, OOBICHATH
MPUYUHBI JIOCTHXKEHUSI WM HEJOCTHXKEHUS PE3yIbTAaTOB JESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



NNPEIMETHBIE PE3YJIBTATBI
11 KVIACC

OmnepupoBaTh MOHATUSMHU: UWIMHIPHUYECKAss MOBEPXHOCTh, OOpa3yroliue
UIMHAPUYECKON MOBEPXHOCTH; IIUJIMH/IP; KOHWYECKAasi TOBEPXHOCTh, 00pa3yroiire
KOHUYECKOW TOBEPXHOCTH, KOHYC; ChepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI OTYUYEHUS TEJ BPALLCHUSI.

KrnaccudunmpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBHICOTA
CerMeHTa; IIapOBOMl CJION, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIOS;
1apOBOM CEKTOP.

Boruncnsate  00bEMBI M IUIOHIAAM  TOBEPXHOCTEH  TeNn  BpalIeHHS,
rE€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIIL.

OmneprpoBaTh NOHATHUSMU: MHOTOTPAHHHK, BIIMCAHHBINA B cepy 1 OMUCAHHBIN
okoJo chepsr; chepa, BiMcaHHAS B MHOTOTPAHHHK HIIH TEIIO BPAICHHUS.

BbuncnsaTe COOTHOLIEHUS MEXIY TUIOIMAIIMU MOBEPXHOCTEH U 00BEMaMU
NOAO0OHBIX TEll.

N300paxkath u3ydaemble (PUTypsl OT PYKH U C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrImonHATh (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0O0HEMHBIX
buryp: BuxI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHMSI TEJ BPAICHHUS.

W3BnekaTh, WHTEPIPETHPOBATH K MNPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTAaBICHHYIO Ha YepTexkax U
PHUCYHKaX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BrImonHsAT  EHCTBHSL  CIOKEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHATH, KAKUMH CBOWCTBAMHU OHU 00JIaJIaIO0T.

[TpuMeHATh TPAaBUIIO MapaUIeIeTUIIe .

OmnepupoBaTh MOHATUSAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJI MEXIY
BEKTOPaMH, CKaJIIPHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB W MPOM3BECHIE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpPaMH, CKalipHOE TMPOU3BEACHUE, pPACKIAIbIBaTh BEKTOp IO JBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT.



[TpumenaTh reomeTpuueckue GakThl A5 PEIICHUS CTEPEOMETPUUECKUX 3a/1aY,
IPEANnoIaralonX HECKOIbKO I1aroB PeleHus, €CIIH YCIOBHS MPUMEHEHHUS 3a1aHbl
B SIBHOU (hopme.

Pemate mpocreiiline reoMeTpUYECKUE 3a/ladyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.

Pemate 3amauM Ha JOKa3aTeabCTBO MAaTEMAaTUYECKUX OTHOIICHMM U
HAXO0XKJEHUE F€OMETPUYECKUX BEJIMYUH M0 00pa3liaM WM alropurMam, IpuMeHss
U3BECTHBIE METO/bI TPU PELIEHUHU CTAaHAAPTHBIX MATEMATHUYECKUX 3a/1a4.

[IpumeHsATs mHpocTEWIIe MNpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpyBoAUTH TpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[TpuMeHsATh MONyYEHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPEAIbHbBIE
CUTyallUM W NPUMEHATh HU3Y4YEHHBbIE MOHATUS B MPOLECCE IOHUCKA PELIEHUs
MaTeMaTHyecku Cc(GOPMYIHPOBAHHONW MPOOJIEMbl, MOJAEIUPOBATh pPEAJbHBIC
CUTyallUM Ha S3bIKE TE€OMETPHUM, MCCIENOBAaTh IOCTPOCHHBIE MOJEIN C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOPEM, anmnapara ajareOpbl; pemarhb
PAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKJIECHUEM F€OMETPUYECKHUX BEJIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC

4

HanmeHnoBaHMe pa3/ieioB U TeM
Ne i/
NPOrpamMMbl

Tena Bpamenus
O0BEMBI TEN

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpenwue, 06001IeHNE,
cucTeMaTH3aIusg 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

KoanuyecTBO 4acoB

Konrpoabnbsie IIpakTnyeckue

Beero padoTbI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuameTp;
TUTOIA/b MOBEPXHOCTHU CEphI
BsanmMHuoe pacrionosxxenue chepsl u
TUTOCKOCTH; KacaTelbHask TNIOCKOCTh K
cthepe; momaas cheps

N3obpakenue chepsl, 11apa Ha IIOCKOCTH.

Ceuenus mapa

[{umuaagprdeckas TOBEPXHOCTb,
00pasyroIue MUIHHIPHICCKON
MOBEPXHOCTH, OCh LIMJIMHIPUIECKOMN
MOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MOBEPXHOCTh, 00pa3yomas u OCh;
TUI0IIa/1b OOKOBOH U MOJHON MOBEPXHOCTH

N300pakenne nuauHapa Ha MIOCKOCTH.
Pazeéprka nnnmuapa. CedeHus nuiIMHApa
(TUTOCKOCTHIO, TapaIeIbHON HITH
HEepHEHINKYJIAPHON OCU LIUIMHPA)

Koaun4yecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoTbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/0341bc2b

bubnuoreka [JOK
https://m.edsoo.ru/bed12a43

bu6nmoreka [IOK
https://m.edsoo.ru/bcl1 5712

bu6mmoreka [IOK
https://m.eds00.ru/6054b8c1

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

bu6mmoreka [IOK
https://m.edsoo.ru/016e25¢eb




10

11

12

13

14

15

16

Konnueckast moBepxHOCTb, 00pa3yroliye
KOHUYECKOU MTOBEPXHOCTHU, OCh U BEPIINHA
KOHUYECKOU MTOBEPXHOCTU

KoHnyc: ocHOBaHME U BEpIIIUHA,
00pa3ymoIas 1 0Ch; IJI0Ma b OOKOBOU H
MOJIHOM TOBEPXHOCTHU

VY ceu€HHbI KOHYC: 00pa3yromue u
BBICOTA, OCHOBaHHUA U OoKkoBas
MOBEPXHOCTh

N300pakenne koHyca Ha MJIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TJIOCKOCTHI0, MapalIeIbHON OCHOBaHMUIO,
Y TJTOCKOCTBIO, TPOXOIAIIEH uepe3
BEPIITHHY )

Komb6unanus ten BpaieHus u
MHOTOTPaHHHUKOB

MHororpaHHMK, OIMCAaHHBIN OKOJIO chepbl;
cdepa, BMcaHHast B MHOTOIPAaHHUK MJIH B
TEJIO0 BpallleHus

[Toustue 006 00BEMe. OCHOBHEBIE CBOICTBA
00BEMOB Tel

O0BEM IUIHHIpA, KOHYCa

O0BEM mrapa 1 mIomaas chepsl

[Too0HBIE TETa B IPOCTPAHCTBE.
COOTHOIICHUST MEKIY TUTOMIAISIMA
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TEN

bu6nmoreka [IOK
https://m.edsoo.ru/c94ba09b

bu6mmoreka [IOK
https://m.eds00.ru/897dd3b2

bu6mmoreka [IOK
https://m.edsoo.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/0bde1be8

bubnuoreka [JOK
https://m.edsoo.ru/3cefl0e5

bu6nmoreka [IOK
https://m.edso00.ru/0b136158

bu6mmoreka [IOK
https://m.edsoo.ru/26a03{b7
bu6mmoreka [IOK
https://m.edsoo.ru/5513d87b

bu6mmoreka [IOK
https://m.edsoo.ru/d189bde2

bu6mmorexa [IOK
https://m.edsoo.ru/810cfleb




17

18

19

20

21

22

23

24

25

26

27

28

KontponsHas padora no temam "Tena
BpaimeHus" u "O6beMbl Ten"

BCKTOp Ha INIOCKOCTU U B IPOCTPAHCTBC
CoXeHHE U BIYMTAHHE BCKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

PasnosxeHne BekTopa 1o TpéM
HEKOMIUIaHAapHBIM BekTopam. [Ipasuio
napajuleJenuIe1a

Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM IPaBUIl ICUCTBUH C
BEKTOpaMHU

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
PEIIEHNN T€OMETPUYECKUX 3a1a4
[IpssMoyTOIBHAS CUCTEMa KOOPIUHAT B
npoctpaHcTBe. KoopanHATHI BEKTOpA.
[Ipocreiimre 3a1a4n B KOOpAMHATAX
VYron mexnay Bektopamu. CkajsipHOe
IIPOU3BEICHUE BEKTOPOB

Brranciaenue YIJIOB MCXKAY HPAMBIMU U
IJIIOCKOCTAMU

KonTponpHas padota o teme "BekTops! u

KOOpPJIMHATHI B IPOCTpaHCTBE"

[ToBTOpeHnue, 0600ImEeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIC

bu6nmoreka [IOK
https://m.edsoo.ru/4a33a8ab

bu6mmorexa [IOK
https://m.edsoo.ru/5caefclb

bu6nmoreka [IOK
https://m.edsoo0.ru/23{4f089

bu6nmoreka [JOK
https://m.edsoo.ru/dee379¢eb

bu6nmoreka [IOK
https://m.edsoo.ru/a28fd74e

bu6mmorexa [IOK
https://m.eds00.ru/5a827900

bu6mmoreka [IOK
https://m.edsoo.ru/d3alfe30

bubnuoreka [JOK
https://m.edsoo.ru/48db7058

bu6nmoreka [IOK
https://m.edsoo.ru/725effc4

bu6mmoreka [IOK
https://m.edsoo.ru/8efbe78e

bubnuoreka [JOK
https://m.edsoo.ru/77c221{c5

bu6nmoreka [IOK
https://m.edsoo.ru/1780ba5d




29

30

31

32

33

34

¢burypsl, ¢pakThl, TEOpEMBbI Kypca
IUTAHUMETPHUH

[ToBTOpeHue, 0600IIEeHNE U
cucteMaTH3anus 3HaHui. OCHOBHBIC
burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHme, 0600IIEHNE 1
cucTeMaTu3aIys 3HaHu. 3agaun
MJIAHUMETPUHU U METOJIbI MX PELICHUS

[ToBTOpeHnue, 0600IIeHNE U
cUCTEeMaTu3allus 3HaHui. 3agaun
IUTAHUMETPHH U METOJIbI UX PEIICHHS
[ToBTOpeHnue, 0600ImEeHNE U
cuctemaru3anus 3HaHui. OCHOBHBIC
burypsl, ¢paxTsl, TEOpEMBI Kypca
CTEpEeOMETPUHN

Wrorosas koHTpoJsibHas paboTa

[ToBTOpeHnue, 0600ImEeHNE U
crucTemMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/078cd184

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

bubnuoreka [JOK
https://m.edsoo.ru/4dffda97

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

bubnuoreka [JOK
https://m.edsoo.ru/ec24dfc2

bu6nmoreka [IOK
https://m.edsoo.ru/f465d10e
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