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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuatormmuxcs 11 kmacca  pa3pabotaHa Ha  ocHOBe — DenepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarnust mporpamMmbl 00eCTieYrBAET OBJIAICHUE KITFOUEBHIMU KOMIIETCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca Te€OMETpUHM Ha YPOBHE CpEIHEro oOIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUsS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YYEHHS IPYTUX y4eOHBIX AUCIUIUIMH. Pa3BuTHe y 00yyaronumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MaTEeMaTUYECKON HAyKO SBIICHUI U TPOLIECCOB peaJTbHOr0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILTUXCS, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

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

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTIOCTPOCHHUH IIETIOYKU JIOTUIECKUX YTBEPIKICHUMN
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENBHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMHU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



OJTHUM M3 MpO(PEeCcCHOHATBPHO BaXXHBIX KayecTB, IMO3TOMY akTyalbHa 3ajada
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJHOCTH OOpa3HOr0 MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOy4aromuxcs yepe3 o0ecrneueHrne BO3MOXKHOCTH TPUOOPETEHHS M UCTIOTIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIEIIHOIO  MPOJOJDKEHHs  o0Opa3oBaHUS IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpud Ha 0a30BOM YpOBHE IIpeaHAa3HAyeHa IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOrO oOuiero odpaszoBaHusi. TakuM oOpa3oM, oOydaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKoil reoMeTpur U HeoOXOUMBbIE ISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTHM)KEHHE 1IeJId  OCBOEHHUS IPOrpaMMbl O0ECHEUMBAETCS PpEIICHUEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«["eomeTpun» Ha 6a30BoM ypoBHE B 11 knacce sSBIstoTCS:

e (opMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
pealbHOM MUPE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOTPaHHUKAX U TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  QJTOPUTMAMM  pEIICHHS  OCHOBHBIX  THUIIOB  3ajady;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPaKTUYECKUM COJIEPIKaHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MO3HABATENbHON aKTMBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yMEHHUE PaCliO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJYYECHHBIE PE3YIIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, U OMNpeeNéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON AesATeIbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HASAHOCTH, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble W TJIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus »,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHSI paboyell MmporpaMMBbl, pacmpeneNEHHBIM [0 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOI0/IeHNEM TPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAINUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenne reomerpun B 11 ximacce orBoautcs 34 yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyrorniue HUATUHIPUIECKON
MMOBEPXHOCTH, OCh ILWJIUHJIPUYECKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromlass W OCh; IUIONMIAJb OOKOBOW U TOJHOM
MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIInHA, 00pa3yromasi
U OCh; TUIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolue
U BBICOTA; OCHOBAHUS 1 OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOIIA[b MOBEPXHOCTU CQEPBHI.
B3aumnoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIIOCKOCTh K cepe;
10 b cepol.

N3o0paxenue Ten BpaleHus Ha TUIOCKOCTH. Pa3BépTka MMIMHApA U KOHYCA.

KoMOunHanuu Tesn BpaiieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHUK, ONTUCAHHBIHI
okoJi0 cdepsl; cepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAILCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE cBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
NpsIMOYTOJIBHOTO Tapajuienenunena u ciuenctsus u3 He€. OOBEM IWIMHIpA,
KoHyca. O0BEM I1apa 1 miomaab cepol.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00BbEMaMU TTOTOOHBIX TEJl.

Cedenus nwmHApa (MapajiebHO U MEPICHAUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapasienbHOE OCHOBAHUIO M MPOXOSIIEe Yepe3 BEPIINHY), CEUSHHUSI 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTtop Ha minockocTy U B ipocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agad, CBA3AHHBIX C
IPUMEHECHUEM TMpaBUI JACUCTBUUA C BeKTopamu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATax. YToid Mexay BekTopamu. CKalpHOE MNPOU3BEIAECHUE BEKTOPOB.
Boluncnenve yrioB Mexy MPSMbIMU U IJIOCKOCTSMH. KOOpaMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUN T€OMETPUUYECKUX 3a/aY.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WJIE€HA POCCHUICKOro O0OIIecTBa, NPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrHX HaykKaxX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHU HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acCIIEeKTaM pa3JInuHbIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKoMy oOOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUYECKOM KYyJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
00J1acTU OKPY’KAIOIIEH Cpe/ibl, IIIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEYECKOW MESITEIbHOCTH, JTaloB e&
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJMBUIYaJbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcCmBUAMU, YHUBEPCATbHBIMU PecyIAMUBHbIMU Oelic MBUSMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3osrble 1oruyeckue JefcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEeJIeNICHNs] ~ TOHSATUH; YCTAHABIWBATh CYIIECTBEHHBIH  MPU3HAK
KIaccu(UKaIi, OCHOBAHUS /I OOOOIICHWS W CpaBHEHUS, KPUTECPHUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHHUSIX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAEHUN (IIpsAMbIE U OT IPOTUBHOI0), BHICTpaUBaTh apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI Y BBIBOJIBI;

e BBIOMpATH crnoco0® penieHus ydyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENILHO (POPMYIHPOBATH 0OOOIIEHHS U BBHIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOMIOACHUS, MCCIEI0BAHUS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCa, a TAKKE BBIJIBUTATH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBIATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
Pa3TUYHBIX BUAOB B (OPM MPEACTABIICHNUS,

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHocms COYyUANbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBATH MOJIYUYEHHBIN pe3ybTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHApYKUBaTh pa3jiMyMe W CXOJICTBO IMO3UIIMIA; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTA; CAMOCTOSTEIHHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH,  IUIAHUPOBATh  OPraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensiTh BHABI paboOT, MOTOBApUBATHCS, OOCYXIaThb MpOLECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» W WHBIE); BBINOJIHATH CBOI YacThb pabOThl U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEro BKJIaJa B OOmMMNA MPOAYKT TIO KPHUTEPUSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a9¥, BEIOMPATh CIIOCO0 pelIeHISI
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEpILIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb [TPY PELICHUY 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESTEIbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIbTATDBI
11 KJIACC

OnepupoBaTh TMOHATHAMH: ITHIUHAPUYECKAs IOBEPXHOCTh, OOpasyromme
WTMHAPUICCKOHN MMOBEPXHOCTH; IMJIUHAP; KOHUYECKAs TOBEPXHOCTh, 00pa3yoIIHe
KOHUYECKOHN TTOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYICHUS TEJT BpAIICHUSI.

KnaccudummposaTs B3aUMHOE pacoNoKeHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOU CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIO, OCHOBAaHWE LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CJOS;
11apOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpallcHMS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITHUAMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hepy U ONMMCaHHBIN
okoJ10 cdepsl; chepa, BMCcaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHUS.

BbIYucisaTh COOTHOIICHHUST MEXIY IUIOMIAJsIMU MOBEPXHOCTENH U 00BbEMaMU
MOA00HBIX TEIL.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInosiHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIllCHHUS.

W3BnekaTh, WHTEPHPETHPOBATH H MNpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEACTABICHHYIO HA YepTexax H
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbITONHATS  IEHCTBUSA  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHUS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaaroT.

[TpumeHsATh TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJTh BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, Yroll MEXIy
BEKTOpaMU, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUTMHEAPHBIC U KOMILTAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO0, YTOJ MEXKITY
BEKTOpaMH, CKaJISIpPHOE TMPOWM3BEJCHUE, pPACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBarh MIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPIUHAT.



[IpumensaTs reomeTpruueckue (HaxThl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1aY,
MPEANOoIaraloInX HECKOJIBKO [IaroB PEIIEHUs, €CIIA YCIOBUS TPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

Pemate mpocteiinine reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METOJA.

Pemate 3agauM Ha J0KAa3aTENbCTBO MATEMATHMUYECKUX OTHOUIEHUH H
HAXO0XJECHUE F€OMETPUUYECKUX BEITMYMH M0 00pa3laM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/Ibl TP PEIIEHUH CTAHJIAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpumeHnsaTs mpocTellline MpOorpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHN U TEOpEM, arrapaTa aireopbl; penaTh
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
©1d Bpatenm https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 OObemet Ten ° 1 https://m.edsoo0.ru/1c209e37
b K
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 ht?rfs?/jl;?:;;gr(a 116209637
4 [ToBTOpEeHue, 0600IIECHNE, 7 1 bubnuoreka [IOK
cUCcTeMAaTu3alys 3HaHUu! https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
uudpoBbIie
Ne n/m Tema ypoka KonTpoabHubie op
Bcero o0pa3oBaTtejibHbIE
padoThbI
pecypcsbl

1 Cdepa u map: neHTp, paanyc, AuameTp; 1 bubnuotexa [JOK
IJIOLIA/1b TIOBEPXHOCTHU chephl https://m.edsoo.ru/0341bc2b
BsaumHoe pacnonoxenue chepsl u

bu6moreka [IOK
2 IUIOCKOCTH; KacaTellbHas IIOCKOCTD K 1
https://m.edsoo.ru/bed12a43
chepe; uiomaas chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuorexa [JOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pa3yromue MUIHHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 oCh; 1 bubnuoreka [JOK
IUI0IIA(s OOKOBOM U ITOJIHOU https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.

5 PazBéprka nmnunapa. Ceuenus 1 bubnuoreka [JOK

HUIMHApPA (TUIOCKOCTBIO, MapajlIeIbHON
WIN NEPIEeHANKYISIPHON OCH LMIMHApPA)

https://m.edsoo.ru/016e25eb
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Konunueckast moBepxHOCTh, 00pa3yromiue

7 KOHHUYECKOHU IIOBEPXHOCTH, OCh U bubnmorera [TOK
P . https://m.edso0.ru/c94ba09b
BEpIIMHA KOHUYECKOW TOBEPXHOCTH
Konyc: ocHOBaHue u BepvHa,
8 oOpas asg ¥ 0Cb; IUIOIIaasL OOKOBOH U bubmiorexa HOK
pasylot > TIOTHaA https://m.eds00.ru/897dd3b2
TOJTHOM TMOBEPXHOCTH
YceuéHHBIH KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOB&IZI/I?[ 5 goxz};)aﬂ bubnmorexa [TOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300parkeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHYyca
10 (TUTOCKOCTBIO, IMApaJIICITBHOM brbmorexa [TOK
- 11ap https://m.edsoo.ru/Obdelbe8
OCHOBAHMIO, U IIOCKOCTBIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOTPAHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B bubmmorexa [JOK

peh pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WM B TEJIO BPALCHUS

13 [Tonstue 06 00béMe. OCHOBHEIC bubmuoreka [JOK

CBOMCTBa 00BLEMOB TEN https://m.edsoo.ru/26a03fb7
N bubmuoreka [JOK

14 00 ,

PEM HHIHHAPA, KOmyca https://m.edso0.ru/5513d87b
bubmuoreka [JOK

15 O0Bé

1M Iapa 1 Iiomas chepet https://m.edsoo.ru/d189bde2
[TogoGHbIE Tenna B TPOCTPAHCTBE.
bu6mmoreka [JOK
16 CoOTHOIIEHHS MEXTY TUIOLIAASIMU

MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TN

https://m.edsoo.ru/810cfleb
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17 KonTtponsHas padota no temam "Tena bubmuorexa [IOK
Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE bubamorexa [TOK
p poctp https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB buoamorexa [OK
p https://m.edso0.ru/23f4f089
bubmmoreka [{OK
20 v
MHQIKCHIE BEKTOpA 3 AHCI0 https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM I1:3)e1<To :M [TpaBuio bubmorexa HOK
P pavt. 1p https://m.edsoo.ru/a28fd74e
napajuiesienumesa
Pemenne 3amad, CBI3aHHBIX C
22 T I/IMeHeHI/IfM MIPaBHIT ICUCTBUH C Bubamorexa [IOK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
[IpsiMoyroipHas cucTeMa KOOpIMHAT B
23 I pOCT ZLCTBG Koopaunatsr BIZI[(TO a Bu6mmorexa [IOK
poCTp . ’ pA pa- https://m.edsoo.ru/48db7058
[IpocTeitmme 3a7a4n B KOOpAMHATAX
24 Yron mexay Bekropamu. CKasipHOE bubnuoreka [JOK
MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brrunciienue yrioB Mexay NpsiMbIMU U bubnuoreka [JOK
25
IIJIOCKOCTSIMHU https://m.edsoo.ru/8efbe78e
26 KoopanHaTHO-BEKTOPHBINM METOT IPU bubnuoreka [JOK
pELIEHUU TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
97 KonTtponpHas padota o Teme "BekTopbl bubnuoreka [JOK
U KOOPJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
)8 [ToBTOpEHue, 06001mEeHNE U bu6mmoreka [JOK

CHCTEeMaTHU3allus 3HaHUH. OcHOBHBIC

https://m.edsoo.ru/1780ba5d
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¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPU T
[ToBTOpEHUe, 0600IICHNE U
29 cucreMaruzanus 3HaHui. OCHOBHbBIE 1 bubnuorexa [JOK
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPU U
[ToBTOpEeHue, 0600IICHNE U
30 CHCTEMAaTH3aIMs 3HaHUN. 3a1aun 1 bubnmorexa LHOK
’ https://m.edsoo.ru/7491efe0
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHuE, 0600IICHNE 1
31 cHCTEMAaTU3alIMs 3HaHUN. 3a1aun 1 bubmmorexa LOK
’ https://m.edsoo.ru/4dffda97
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHuE, 0600IICHNE 1
32 cucTeMaTu3anus 3HaHuii. OCHOBHBIC 1 bubnuorexa [JOK
¢urypsl, GhakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUHU
bu6mmoreka [IOK
33 14 0 1
TOTOBA KOHIPOIIRHAZ pabota https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/f465d10e
BIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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