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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydeOHOTOo Kypca «['eomeTpus» 6a30BOTO ypOBHS IS
obyuaromuxcs 10 -11 xmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
rOCyJIJapCTBEHHOTO 00pa30BaTeILHOTO CTAaHAApTa CPEAHETO 00IIero 00pa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, TMPEABIBISIEMBIX K
MaTeMaTHYeCKOMY OO0pa30BaHHIO, M TPAIUIUNA POCCHUUCKOTO 00pa3oBaHUSI.
Peanuzanusi mporpaMMbl 00€CIIEYMBACT OBJIAJICHHE KITFOYEBBIMH KOMIICTCHIIMSIMH,
COCTaBJIIIOIIIMMH OCHOBY JIJII CaMOPAa3BHUTHUS W HEIMPEPBHIBHOTO 00pa3oBaHMS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U ITO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YYarOITuXCsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TEOMETpPHM Ha YpOBHE CpeaHero oOIero
oOpa3oBaHHs OO0YyCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTHIO METAlpEIMETHBIX M
MPEJIMETHBIX PE3YJIbTaTOB OOyYCHHS T€OMETPHUH B HANpPABICHUH JIMYHOCTHOTO
pa3BUTHS O0O0y4aromuxcs, (GopMUpoBaHUSA (YHKIIMOHATHLHOW MaTeMaTHUYCeCKOU
IPaMOTHOCTH, U3YYCHHS JIPYTUX yIeOHBIX JUCIUIUIMH. Pa3BuTHE Y 00ydYaromumxcs
MPaBUIBHBIX TPEJICTABICHUA O CYIIHOCTH W TPOUCXOXKICHUU TC€OMETPUUYCCKUX
aOCTpaKIWii, COOTHOIICHWH PEAJbHOTO M HJCAIBHOTIO, XapaKTepe OTPaKCHHUS
MaTEMaTUYECKOM HAyKOW SBJICHUW M TMPOLECCOB PEAIBHOIO MHpPA, MECTE
TCOMETPUHU B CUCTEME HAYK M POJIM MAaTEeMAaTHYECKOTO MOJICITMPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS
ydanuxcs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OJMHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, TaK Kak o0O0ECleuynBaeT BO3MOXKHOCTh H3YUYECHHS Kak
JTUCITUIUIMH €CTeCTBEHHO-HAYYHON HAIIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbIIIIeHUE, (HOPMHUPYEMOE TPH HU3YYCHHHM OO0YYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHUH U IMTOCTPOSHUH LIETIOYKH JIOTHICCKUX YTBEPKIACHU I
B XOJIC pEIICHUS TCOMETPUYCCKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEpraTh
TUIIOTE3bl HEMOCPEICTBCHHO HCITOJIB3YIOTCS TMPU PEIICHWH 3aJad €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (hPU3UKH.

YMeHrne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JacTSIX ACATCIBHOCTH 4YeloBeka. OpHEHTalus 4YeloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COIMaIbHOTO ObITHSA, (opMma
OTPaXCHHUS OKPYIKAIOIIEI0 MHpPA, YCIOBHUE YCIENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHuss  AeHCTBHUTEIBHOCTH.  OmepupoBaHWE  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSACT pa3HblC BHUABI yYCOHONW H TPYJOBOH JEATEILHOCTH,



SBIISIETCS. OJHUM W3 MPO(EeCCHOHAIBPHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJlbHa
3amaya (GOPMHUPOBAHUS y OOYUYAIOIMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH eI TeTbHOCTH 10 MHOTUM HAIPABIICHUSIM.

[lenp ocBoeHHWsT mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00y4yeHUss — o0mieo0pa3zoBaTelbHOE M OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcsa  4epe3  oOecriedeHHe  BO3MOXKHOCTH  NpUOOpETeHuss U
UCTIONIb30BAaHUSI CHUCTEMAaTHYECKUX T'€OMETPHUYECKHX 3HAHUH W JIeHCTBUH,
crienpUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICITHOT'O MPOAOKEHHUS 00pa30BaHMS
0 CIICIUANBHOCTSIM, HE CBSI3aHHBIM C TPUKIIAIHBIM UCTIOIH30BaHUEM I'€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TNIpelHAa3HAYeHa JUIsl
00yJaroNMXcsl CpeIHeN IIKOJIbI, He WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOro oOmero odpaszoBanus. Takum oOpa3zoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHYEeCKHe yYMEHUs, CBSI3aHHBIC
CO CHEIU(PUKON TeOMETpHH W HEOOXOIUMBIE M KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh F€OMETpPHUIO OoJee
ry0OKO, €Clii B JalbHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN eI TeTbHOCTH.

JIOCT)KeHHE T1IeId  OCBOGHHUS TPOTpaMMbI  00ECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. [IpHOpUTETHBRIMH 3aJadyaMH  OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIFOTCS :

dbopMupOBaHHE TPEACTABICHUS O TEOMETPHUHM KaK 4YacTH MHPOBOM
KyJBTYPBI M OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MHPOM;
dbopMupoBaHHE TPEJCTABICHUS O MHOTOTPAaHHUKAX M TeJax BpPAIICHUS
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJEIISAX, TIO3BOJSIONINX OMUCHIBATH
Y U3y4aTh pa3HbIE SBICHHUS OKPYKAIOIIETO MHPA,;

dbopMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJACNIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

OBIIAZICHHE METOJAaMH PEIICHUS 3a/1ad Ha MOCTPOCHHUS Ha M300pakeHUsX
MPOCTPAHCTBEHHBIX PUTYD;

dbopMupOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX M TeJlaX BPAIICHHUS U UX OCHOBHBIMH CBOWCTBaMU;
OBIAJICHHE  alTOPUTMaMU  PEIICHHs  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHE YMEHHUS TPOBOAUTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
paccyKJIeHusi B XOJ€ pEHIeHUS CTepPEOMETPUYECKUX 3aJady M 3aJad C
MPAKTHYECKUM COJICP )KaHUEM,;

pa3BUTHE  WHTEIUIGKTYyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOy4arommxcs, IMO3HABATENIBHONH  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHUU, KpUTHYHOCTH MBIIIUICHHUS;



dbopmupoBanue G yHKIIMOHATBHOU I'PaMOTHOCTH, pelIeBaHTHOM
T€OMETPUU: yMEHHE pACIIO3HABAaTh MPOSBICHUS TE€OMETPUYCCKHUX
MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHBIX JKU3HEHHBIX
CUTyallsIX ¥ TPH M3YyYEHUU IPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH ¥ 3aKOHOMEPHOCTEH, (GOpMyIMpoBaTh WX Ha S3bIKE
TE€OMETPHUU U CO3/IaBaTh TEOMETPHUECKHE MOJIEIH, IIPUMEHSITh OCBOCHHBIN
TEeOMETPUYECKUIN amnmapaT A pelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, MHTEPIPETUPOBATH U OIICHUBATH MOJIYICHHBIC PE3YIbTATHI.

OTIMUYUTENFHOW OCOOCHHOCTBIO TPOTPAMMBI SIBISICTCSI BKJIFOUEHHE B KYPC
CTEpEOMETPUM B Hayalle ero W3y4YeHHUs 3ajJad, pellaeMblX Ha YpOBHE
WHTYWUTUBHOTO TIO3HAHMSI, U OTPEACIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, 4YTO CIOCOOCTBYIOT Pa3BHTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET MPOTEKaHWE WHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K
JalbHEHIIIEMY U3yYEHHUIO MTpeIMeTa.

[Ipennourenue OTHAETCS HATIISAIHO-KOHCTPYKTUBHOMY METOAY OOYYCHHS, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOCH OCHOBE UyBCTBEHHOCTH MPEIMETHO-
MPAKTHYECKON NeATENHHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yUYaluXxcsi B Kypce CTEpEOMETPUH TMPOBOIUTCS 3a CUET peIleHHs 3a]ad Ha
CO3laHME  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajad Ha  OINEpPUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpazamu. Co3maHue oOpaza MPOBOIUTCA C ONOpPOil Ha
HATJSAHOCTh, a ONEepUpPOBaHHME O00pa3oM — B YCIOBUSX OTBICYCHHUS OT
HATJISTHOCTH, MBICJICHHOTO U3MEHEHUS €T0 UCXOTHOTO COACPKAHMS.

OcHoOBHEIE conepkarenbHble TUHUN Kypca «['eomerpuu» B 10-11 kmaccax:
«MHuororpaHHuKu», «IIpsmMble U MIIOCKOCTH B IPOCTpaHCTBe», «Tena BpamieHus»,
«BexTopsl 1 KOOpAWHATHI B MPOCTpPaHCTBE». DOPMUPOBAHHE JIOTHUECKAX YMEHHH
pacmpezensercs He TOJNBKO IO COJEp)KaTelbHBIM JIMHUSAM, HO M IO TrojaaM
00y4YeHHUs Ha YPOBHE CpeIHEro 00Iero oopa3oBaHus.

Conepxanre 00Opa30BaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3ylbTaTam
OCBOeHHUs pabodeil mporpamMmbl, pacHpeneN€éHHBIM 10 ToAaM OO0ydYeHus,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, 4YTOOBI OBJIAJEHHUE TE€OMETPUUCCKIUMHU
MOHATHUSMHU W HaBBIKAMHU OCYIIECTBIISIOCH TIOCTIEIOBATEIBHO U MMOCTYMATEIbHO, C
COOJTFO/ICHHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYECKHX TMPEICTABICHUN OO0YyJaromMXCs, pacliupsis |
yrayOnsis e€, o0pasysi IpOYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpuu otBoauTcs U 1 yac B Henento B 11 knacce, Bcero 34
y4eOHBIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
11 KJIACC

TeJia Bpamenus

[Mumuaapudeckas MMOBEPXHOCTD, obOpazyroriue ATUHIPUIECKON
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOW IMOBEPXHOCTU. I[WiMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias MU OCh; IUIOMIAJh OOKOBOM M TOJHOMN
TTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolne KOHUYECKOM MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM oBepxHOCTH. KOoHYyC: OCHOBaHME U BepIlIMHA, 00pa3yromias
U OCh; TIUIOMAAb OOKOBOM U TIOTHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opa3yroIie U BbICOTa; OCHOBAaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAIb MMOBEPXHOCTU CREpHI.
B3aumnoe pacnosoxxenue chepbl U MIOCKOCTH; KacaTellbHas TJIOCKOCTh K cdepe;
II0MAAbL CHEPHI.

N3o0paxenue Ten BpalleHus Ha TUIOCKOCTH. Pa3BépTka MIMHApPA U KOHYCA.

KoMOuHanuu Tenm BpalleHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCaHHBIA OKoJIO cdepbl; cdepa, BOHcaHHASS B MHOTOTPAaHHUK, WU TEJIO
BpaIlCHHUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJLHOTO Tapajuienenunena u ciaefactBus u3 He€. OObEM HMIMHIpA,
KoHyca. O0BEM 11apa U 1momaab chepsl.

[logoOHble Tena B mpocTtpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEJL.

Ceuenus 1uiuHApa (MapaulebHO M IEPICHIUKYIIPHO OCH), CEUCHUS
KoHyca (mapajjieibHOe OCHOBAHHUIO M IPOXOSINEe Yepe3 BEpIIHHY), CCUCHUS
mapa.

BekTOpbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mmockocTH U B ipocTpaHcTBe. CI0KEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4uciio. Pa3nokeHne BeKTopa Mo TpéM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mapawienenunena. PemeHue 3amad, CBS3aHHBIX C
NPUMEHEHUEM TMPaBWI JCHCTBHH ¢ BekTopaMu. IIpsMoyrojbHas cucrema
KoOpJauHAT B mpocTpaHcTBe. KoopmuHatel Bektopa. IIpocreimme 3amaum B
KOOpAMHATaX. YTOJ MEXIy BekTopamu. CKalspHOE MPOU3BEIACHUE BEKTOPOB.
BbryuciieHre yriioB MEXIY NPSIMBIMH M TUIOCKOCTSIMH. KOOpaMHATHO-BEKTOPHBIN
METOJI IIPU PEIICHUN TCOMETPUYCCKUX 3a]1a4.



IHIJTAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3ynbTaTbl OCBOCHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHUE!

c(hOpMHUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMU 00YYaIOLIErocs Kak akTUBHOT'O
M OTBETCTBEHHOTO WIEHa POCCHUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TpakIaHCKOro oOmiectBa (BBIOOPBI, ONPOCHI M Mp.), YMEHHEM
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIIUSIMHA 1 HA3HAYCHHUEM.

ITaTpuoTHyecKoe BOCIUTAHUE

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIJIOMY Y HACTOSIIIEMY POCCHUICKOW MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHUEM K
TOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMAaTUUYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTIDKCHHN B JIPYTrUX HaykKaxX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI

OCO3HAHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza,
c(OpMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OSTUYECKOTO MOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATCIBLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B IOCTPOCHHUE YCTOMYMBOTO OyAyIIETo.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOYAs 3CTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/ad, peuIeHnH, paccyXIeHHi,
BOCTIPUMMYHBOCTHIO K MAaTEMaTUYECKHUM aCIleKTaM pa3nyHbIX BUJ0B UCKYCCTBA.

Du3nvecKoe BOCIUTAHME!

c(hOpMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTUYeCKHEe 3HAHUS B
MHTEpecax 30pOBOro U 0e30MacHOro oopasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHMS
K CBOEMY 37I0pOBbIO (370pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH H

OTAbIXA, peryisipHas q)HBquCKaSI aKTI/IBHOCTB) ; (I)I/IBH‘IeCKOFO
COBCPIICHCTBOBAHUA, Ipu 3aHATHUAX CHOpTI/IBHO-O?),Z[OpOBHTCHBHOﬁ
ACATCIIBHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM ILIEHHOCTU TPYAOIIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  Tpo(decCHOHANBbHOM  JESITENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M e€ NPHIOKEHUSIMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccud W peaJu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0o00Opa30BaHUI0 HA TMPOTSIKEHUM BCEU >KU3HU; TOTOBHOCTBIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMaTUUE€CKON HANPaBIEHHOCTH.

IKO0JOrHYecKoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTBIO DKOJIOTUYECKOM KYJIbTYPhl, TOHHUMAHUEM BIIHSHUSA
COIMATbHO-KOHOMHYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLMAIBHOM
Cpeabl, OCO3HAaHMEM TJIOOAIBHOTO XapakTepa HSKOJIOTHYECKHX MpooJieM,
OpUCHTAIlMEH Ha MPUMEHEHHE MAaTEMAaTHMYECKUX 3HAHUN NJisd pelnieHus 3a7ad B
o0JlacTh  OKpYyKalollel cpeabl, TUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MOYKHBIX TIOCIICICTBUH JJIs1 OKPY KAKOIIEH CPeIbl.

IleHHOCTH HAYYHOTO NO3HAHMSI:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTHKU, IMOHUMaHUEM
MaTeMaTU4YECKOM HayKh Kak cdepbl 4YeTOoBEYECKOW AesSTEIbHOCTH, JTAroB €&
Pa3BUTHA M 3HAYUMOCTHU JJI Pa3BUTHUS IMBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJIbTypOM KakK CpEJCTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh MPOEKTHYK) W HCCIEIOBATEIbCKYIO AESTEIbHOCTh
WHJVMBUAYaJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl YueOHOTO MpeaMera
«MaremaTtuka» XapaKTePU3YyIOTCA OBJIQJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelicmeusaAMU, YHUBEPCATbHBIMU PecyIAMUBHLIMU OeUCMBUIMU.

1) VHuusepcanvnvie  noznasamenvHvle  Oeticmeus, obecneuusaom
popmuposanue 6az08blX KOSHUMUBHBIX npoyeccos obyuaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcalowe20  Mupd,  NpUMeHeHue  J102UYecKux,

UCCNe008aAMeNbCKUX ONepayull, yMeHutl pabomamso ¢ un@opmayuetl).
ba3oBble JJornyeckue aeiicTBUs .

BBISIBJISITh U XapaKTEPU30BAThH CYIIECTBEHHbIE MPU3HAKK MATEMATUUYECKUX
00OBEKTOB, TOHSATUM, OTHOUIEHWNH MEXAY MOHATUSAMH, (DOPMYIHUPOBATH
ONpeAe/CHUs] TOHSATHUM, yCTAHABIMBATh CYILIECTBEHHBIN  IPU3HAK
KiaccuduKaluu, OCHOBaHUS i1 OOOOIIEHHUS U CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

BOCIIpUHUMATh, (QopMyaupoBaTh H  NPeOOPa3OBLIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTpHUIIATENIbHBIC, €IWHUYHBIC, YacTHbIE W OO0IIue;
YCJIIOBHBIE;

BBISIBIISITH ~ MAaTEMATUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3U  H
MpoTHBOpeUnsi B (akTaxX, HJaHHBIX, HAOJIONCHHUSAX U YTBEPKICHUSX;



npeparaTh  KPUTEPUU ISl BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNH;
JeNIaTh BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;
MIPOBOJIUTH CaMOCTOSITEITEHO JI0Ka3aTeIhCTBA MaTeMaTHIECKHUX
yTBepKJAcHUN (TpsAMBbIC U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTh TPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY)KJICHUS Y BBIBOJIBI;
BBIOMpATh CIOCOO pelleHusl y4eOHOW 3amauyn (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBIOMPATh Hawboiee NOAXOMSIIMUNA C YIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTeIbcKHe AeiiCTBHSA:
MCTIONIb30BaTh BOIPOCHI KAaK HMCCIEIOBATEIBCKUN WHCTPYMEHT MMO3HAHUS;
dbopMyTUpOBaTh BOIPOCH], (QUKCUPYIOUIHNE MPOTUBOpPEYHE, MPOOIEMY,
yCTaHaBIMBaTh HMCKOMOE H  JaHHOE, (GOpPMUPOBATH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3HIIMIO, MHCHHE;
MIPOBOJIUTH CaMOCTOSITEIILHO CTUIAHUPOBAHHBIH IKCIIEPUMEHT,
WCCIICIOBAaHNE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
00BbeKTa, SBJICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMH;
CaMOCTOSITENTFHO (hOPMYITHPOBATh 000OIIEHUSI M BBIBOJIBI IO Pe3yJbTaTaM
NPOBEAEHHOTO HAOIIOIEHUS, UCCIICJIOBAHMs, OIEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIECHNUH;
MPOrHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECcCca, a TakKe BBIIBUTATH
MPEIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora c nnpopmanueii:
BBISIBISITh TeUINUTH MHDOpPMAIUK, TaHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JIJISl PEIICHUS 3a1a4u,;
BBIOMpaTh ~ MHQOpPMAIMIO W3  HCTOYHHKOB  Pa3UYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIHIO
pa3IMYHBIX BUAOB U (HOPM MPEICTABIICHHUS;
CTPYKTYpPUPOBaTh MHPOPMAIINIO, TPEACTABIATh €€ B pa3sNUYHBIX (popmax,
WLTIOCTPUPOBATH TPapUIECKH;
OLIEHUBATh HaIEKHOCTD uHbOpMaIUn o CaMOCTOSITEITEHO
cOpMYyITUPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvbmvie KOMMYHUKamMueHwvle Oelcmeus, o0becneuusaom

choOpMUPOBAHHOCIB COYUATLHBIX HABLIKOE 00VUAIOUWUXCAL.
Oo0wmenue:



BOCIIPUHMMATh U  (HOPMYyIUpOBaTh CYXIEHUS B COOTBETCTBUH C
YCIOBUSAMHM U LETSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IIO
XOJly pELICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJyYEHHBIN pe3yJIbTarT;

B X0JIe 00CYKJEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npoOseMbl, perraeMoi 3aJjauu, BHICKa3bIBaTh UICH, HAICJICHHbIE HA MOUCK
pEUIEHUs; COMOCTABIATH CBOM CYXIEHHS C CYXKICHHSAMU JIPYTHUX
YYaCTHUKOB JMajiora, OOHapyXUBaTh pa3jiMyUe U CXOJICTBO MO3UIUH; B
KOppEeKTHOM popme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

NPEACTaBIATh  PE3YyJbTaThl  pelieHus  3a7add,  OKCIEPUMEHTa,
UCCIIEIOBAHUsI,  TMPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  dopmar
BBICTYIUICHUS ¢ YYETOM 3aj1au MPE3CHTAIIMN U 0COOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBO:

MOHMMAaTh W HWCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOW M
WHIUBUYaJIbHON paOOThI MPU PEIICHUH YYCOHBIX 3a7a4; TPHHUMATH I1CITh
COBMECTHOM JESITCIIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pacipenensaTh BUABI padoT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUSI HECKOIBKUX JTHOJICH;

y4acTBOBaTh B IPYMITOBBIX (hopMax padoThl (00CykIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC INTYpPMbI» W HHbBIC); BBINOJHATH CBOIO YacTb pPabOTHl M
KOOPJIMHUPOBATh CBOM JCHCTBHA C JAPYTMMH YJICHAMH KOMAaHJIbI;
OIICHMBATh KadyeCTBO CBOETO BKJaJa B OOIIMH IMPOIYKT IO KPHUTEPHUSIM,
c(hOpMYIUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHS.

3) YHuusepcanvnvie  pezynamueHule oelicmaus, obecneuugaom
popmuposarue cMviCi08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranuszanus:

COCTaBIIATH ILJIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yUETOM HOBOM
uH(pOpMAaLIHH.

CaMOKOHTPOJIB:
BJIAJETh HAaBBIKAMHU [I03HABATENBHOM pedueKCMH KaK OCO3HAHUs
COBEPILIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJE€Th CHOCOOaMU  CaMOINPOBEPKH, CaMOKOHTpOJS Ipolecca U
pe3ysbTaTa penieHus MaTeMaTHYeCcKoi 3aa4u;
NPEeIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh HpPH PEIICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, IaHHBIX, HAWIEHHBIX OIHOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pe3yjbTaTa LEJId U YCIOBUSAM, OOBSICHATH
MIPUYUHBI JTOCTUKEHUSI WM HEIOCTH)KEHHUS PE3YJIbTAaTOB JESITEIbHOCTH,
HAXOJUTh OLIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

11 KJACC

OnepupoBaTh MOHATHUAMH. IMIIMHAPUYECKAs TOBEPXHOCTh, O00pa3ylolue
IAJTUHIPUYECKOW  MOBEPXHOCTH;  IWIMHAP;,  KOHWYECKass  IMOBEPXHOCTH,
oOpasyroIue KOHUUYEeCKON OBEPXHOCTH, KOHYC; chepruueckasi MOBEPXHOCTb.

Pacrnio3naBaTh Tena BpameHus (LMUIMHAP, KOHYC, cdepa u mmap).

OOBACHATH CLIOCOOBI TTOJIYYEHHUS TEJT BPAILICHHUS.

KnaccudunmpoBats B3aiMHOE pacnoyioxkeHne chephl U MIOCKOCTH.

OrnepupoBaTh MOHATHSIMU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTa, BhICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS,
LIaPOBOM CEKTOP.

Beruucnsare  o0BEMBI M TUIOHIAM  TOBEPXHOCTEH Tel  BpalleHus,
T€OMETPUYECKUX TEJI C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATHSAMU. MHOTOTPAHHUK, BIHUCAHHBIA B chepy u
OMHUCaHHBIH oOKoJI0 cdepbl; cdepa, BHUCaHHAs B MHOTOTPAaHHUK WA TEJO
BpaIleHHUS.

BrIuucnsaTh COOTHOIIEHUS MEXAY TUIOMIAIMH MOBEPXHOCTENH U 00bEMaMu
MMOJOOHEBIX TEI.

N3o0paxkate u3ydaemble (UTYpHI OT PYKH U C TPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BhINOIHATE (BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TeJ BpalleHUS.

W3Bnekath, HHTEPNPETUPOBATH U MPEOOpPa3oBBIBATH HWHMOpPMALHIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTYypax, MPEJCTABICHHYIO Ha YepTexax U
pPUCYHKAX.

OmniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTRE.

BrInmonHATh JeHCTBUSL CIOKEHHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOEHHUS BEKTOpa Ha YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIaJ1afOT.

[TpuMeHsTh TpaBUIIO MapaJlIeIeIUuIe/a.

OnepupoBaTh MOHATUSMHU. JEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIAWMHATHI BEKTOpa, YIroJd MEXIy
BEKTOPAaMH, CKAISIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIE
BEKTOPHI.



HaxonuTh cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIsIpHOE NPOM3BEICHUE, pacKiaAblBaTh BEKTOp IO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTh reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIaralllinX HECKOJIbKO IIaroB PELIECHUs, €CIIU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOU (hopme.

Pemate mpocreinire reoMeTpUYecKUe 3aJa4d Ha NMPUMEHEHHWE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlatp 3agauM Ha [10Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHHH W
HAXO0XEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WUiIu ajJropuTMam, MpuMeHss
M3BECTHBIE METOBI IIPY PEUIEHNUN CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpuMeHATP mpoCTEHIIME MPOrpAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI P PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoaUTH HpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
KU3HH, pACIIO3HABATH NPOSBJIEHUE 3aKOHOB F€EOMETPUU B UCKYCCTBE.

[IpuMeHATh NONYYEHHBIE 3HAHUS Ha IPAKTHKE.: AHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W TPUMEHATh HM3YUYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PELICHUS
MaTeMaTU4ecku CcHOopMyIUpOBaHHON MpoOIEeMBbl, MOAEIUPOBATh peallbHbIE
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
MCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHATHH U TEOPEM, anmnapara anreOpsl; pemaThb
MIPAaKTUYECKHUE 3a7a4H, CBA3aHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE



11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HanmenoBanue pa3jaesioB u TeM nupposbie
Ne n/m P Kourpouasnbie | IIpakruueckue (uupp )
NMpOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoTsI pa6oTsl
pecypcbl
Bbubmuoreka [JOK
! Tena Bpatciis 12 https://m.edsoo.ru/1c209e37
.. bubmmoreka [JOK
2 1
O6bEmer Ten 5 https://m.edsoo.ru/1c209e37
Bbubmmoreka [JOK
3 BexTops! 1 KOOpAUHATHI B IPOCTPAaHCTBE 10 1 https://m.eds00.ru/1c209637
4 IToBTOpenue, 0606LICHNE, 7 1 Bbubnuorexa IJOK
CHCTEMAaTH3alHs 3HAaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE NINTIAHUPOBAHUE



11 KJIACC

KounuecTBo yacos DJIeKTPOHHBIE
Ne ara uudpoBbie
Tema ypoka Kontpoabnsbie | IlpakTuyeckue A op
n/n Bcero u3yuyeHusi | oOpa3oBaTelibHbIE
padoTsl padoTsI
pecypcbl
Codepa u map: LeHTp, paauyc,

1 HaMeTp; IO b HOBEPXHOCTH 1 bubmorexa [IOK
JAMETP; THIOMAIE OBEp https://m.eds00.ru/0341bc2b
chepbl
B3anmHoe pacmosoxenue cdepsl u

: Bubmunoreka [JOK
2 IUIOCKOCTH; KacaTesbHasl III0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momans chepbt

3 N3o6paxenue cdepsl, mapa Ha 1 Bubmmoreka I[JOK
rtockoctu. CedyeHus 1mapa https://m.edso0.ru/bc15f7f2
Hunuaapuyeckasi HIOBEPXHOCTS,

4 o0pasyrouye HIHHAPHIECKON 1 Bubmmorexa LIOK
MIOBEPXHOCTH, OCh IIUJIMHAPUUECKON https://m.eds00.ru/6054b8c1
MOBEPXHOCTH
Hunuanp: ocHoBaHUS U OOKOBast

5 HOBEPXHOCTH, 00pa3yroIast U 0ch, 1 Bubmmoreka IJOK
II0MMIaAb OOKOBOM U MOJIHOU https://m.eds00.ru/188f6216
MOBEPXHOCTH
N300paxkeHne UIHUHIpa HA
IIOCKOCTU. Pa3BépTka muauHapa.

6 Ceuenus 1MINH, pa (nnocxocnio 1 buGmorexa IIOK

! . P ' https://m.edso0.ru/016e25eb
napasuienbHOi nin
HEPIeHUKYISPHON OCH LIWITHHADA)
bub OK
7 Konnyeckast moBepXHOCTS, 1 ubmorexa I

https://m.edsoo.ru/c94ba09b
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obpasyronme KOHNYEeCKOH
MOBEPXHOCTH, OCh M BEpLIMHA
KOHHYECKON ITOBEPXHOCTH

KOHyC: OCHOBAaHUE U BEPUINHA,

Bubmmorexa LIOK

8 06pa3y}i)ma;r " ch’ TIOTHaz: https://m.edso00.ru/897dd3b2
OOKOBOI1 U TIOJIHOH MOBEPXHOCTH
VYceuéHHBIH KOHYC: 00pa3yiolime u

9 BBICOTA; OCHOBaIZI/IFI u gOKzBaH: bubmiorexa LIOK

! https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
M3o6paxeHne KoHyca Ha
wiockocTu. Pa3BépTka KoHyca.
Ceuenns KoHyca (IUI0CKOCTHIO, Bubmmorexa LIOK

10 o
MapajieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/0bdelbe8
IUIOCKOCTBIO, IPOXOIAMIEH Yepe3
BEPLINHY)

1 KomOuHamus ten BpaiieHus u Bbubmmorexa LIOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, ONUCAHHBIA OKOJIO

12 cdepsl; chepa, BUcaHHas B Bubimorexa LIOK
MHOTOTPaHHUK MJIH B TEJO https://m.eds00.ru/0b136158
BpaICHUS

13 Tlonsrtre 06 06péMe. OCHOBHBIE Bubnmorexa LIOK
CBOWCTBa 00BEMOB TeI https://m.edsoo.ru/26a03fb7

.. Bbubimoteka LIOK
14 OObEm i Ipa, Koryca https://m.edsoo.ru/5513d87b
Bbubarorexa [TOK
15 006bé
M 1apa K ILIOWAAE ChepE! https://m.edsoo.ru/d189bde2
16 TlotoGHbIE TEna B MPOCTPAHCTBE. bubmorexa I[IOK

https://m.edsoo.ru/810cfleb
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COOTHOIIEHHUST MEXKIY TUIOIIAIAMA
MOBEPXHOCTEH, 00BEMaMu
MOIO0HBIX TEI

Konrtponbhas paborta no remam

Bubimmorexa LIOK

17
"Tena Bpamenus” u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha miockocTy U B bubnuorexa IIOK
MIPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 CI105keHHe U BEIYMTaHUE BEKTOPOB bubamorexa [IOK
p https://m.edsoo.ru/23f4f089
Bbubarorexka [TOK
20
YMHOACHUC BEKTOPA Ha HHCIO https://m.edsoo.ru/dee379eb
Pasnosxenue Bekropa no Tpém
21 HEKOMILIAHAPHBIM BEKTOpaM Bubimorexa [IOK
P paM: https://m.edsoo.ru/a28fd74e
TIpaBuiio mapasnenenumnena
Pemenne 3a1a4, CBI3aHHBIX C
22 IIPUMEHEHHUEM [IPABUII AEHUCTBUH C Bubmiorexa [IOK
P p https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopaunarHo-BeKTOpHBIN METO,
23 i I/IpiLHEHI/II/I reOMef MYECKUX g buGamorexa IIOK
pH P p https://m.edsoo.ru/d3alfe30
3a1a4
IIpsimoyrospHas cuctema
24 KOOPJHMHAT B IPOCTPAHCTBE. Bubmuorexa IJOK
Koopaunarer Bekropa. [Ipocreiimme https://m.edso0.ru/48db7058
3a]a4M B KOOpAWHATAX
25 Yron Mexay BEKTOpaMH. Bubnuoreka IJOK
CkansipHOe IPOU3BEEHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yriios Mexay Bubnuoreka IJOK

MPAMBIMHA U IIJIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e
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KoHnTpounsHas padota 1o teme

27 "BekTopbl ¥ KOOPIMHATHI B 1 bubmiorexa LIOK
N https://m.edsoo.ru/77c22fc5

HPOCTPAHCTBE
IloBTOpenue, 06001eHNE U

28 cucremarn3anus 3HaHni. OCHOBHBIE 1 Bubnunoreka [JOK
¢urypsl, GakTel, TEOpEMEI Kypca https://m.edsoo.ru/1780ba5d
TUTaHUMETPUH
TToBTOpenue, 06001IeHNE 1

29 cucremaru3zanus 3HaHui. OCHOBHBIE 1 Bubmmorexa LIOK
¢urypsl, GakTel, TEOpEMBI Kypca https://m.edso00.ru/078cd184
TJIAaHUMETPUHU
TloBTOpenue, 06001ICHNE U

30 cUCTeMaTH3aIys 3HaHWH. 3a1aun 1 Bubimmorexa LIOK
TUTAaHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
TToBTOpenue, 06001ICHNE 1
cUCTeMaTH3aIys 3HaHUH. 3a1aun Bbubimorexa LIOK

31 1
IUTAHUMETPUN B METOBI X https://m.edsoo.ru/4dffdad7
pelieHus
IloBTOpenue, 06001ICHNE 1

32 cucremarn3anus 3Hanui. OCHOBHBIE 1 Bbubimotexa LIOK
¢$urypsl, GakTel, TEOpEMEI Kypca https://m.edso0.ru/74b2ad91
CTepPeOMETPUH

Bbubaroreka IIOK

33 Hrorosas konTponeHas padota 1 https://m.edsoo.ru/ec24dfc2

34 TloBTOpenue, o6o6LmEeHNE U 1 Bubmuoreka IJOK
cUCTEMATHU3aIUs] 3HAHUHA https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

IIPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

I'eomerpust. 10-11 1. (6a3oBwiit u yrayonennsiii) Atanacsa JI.C., Byry3os B.®., Kagomiien
C.b. u ap. — M: Ilpocsemenue, 2020r

METOANYECKHUE MATEPHAJIbBI J1JISA YUUTEJIA

1) C.M.Caaksu B.®.byry30B - U3yuenne reomerpun B 10-11kmaccax. Kaura mist yautens M:
ITpoceemenue, 2010 r

2) ®denepanbHas pabodas mporpaMmma cpeaHero oomiero oopaszopanus «MaremaTrka» (0a30BbIi
ypoBenb) ast 10-11 ki1 06mieoOpa3zoBareabHbIX opranu3anuii. M3ag Mocksa 6
«[Ipoceemenue» 2023 rox

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

OTKpBITBINA OaHK 3a7aHuii M0 MaTeMatuke WWW.fipi.ru
denepalibHbIN HEHTP TECTHPOBaHUS WWW.rustest.ru

Pemry EI'D https://ege.sdamgia.ru/
https://m.edsoo.ru/

https://myschool.edu.ru/

https://resh.edu.ru/
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