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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yydalmxcs, a TakKe KauyecTB MBIIUJICHHUS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MPU HU3YYEHUU OOYHarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILICHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0NacTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIUalbHOro ObITHs, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIELIIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAITBHON JEATETHHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOTpaMMbl  O0ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIEro MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIllCHUS;

e OBJAQJCHUEC METOJAMH PEIICHMS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccyXJiIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3aJady U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHHUEM;

e pa3BUTHE  HWHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaronmmxcsi, IMMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPAClO3HaBATh IMPOSBICHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YyJIbTATHI.

OTIMYUTENHEHONM OCOOCHHOCTHIO MPOTPaMMBbl SIBIISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTMUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYaIIUXCA B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHETro 00111ero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oO0ydeHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYydYarolUUXcs, pacuIupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue yueb6HOro kypca «I'eomeTrpus» oTBOAUTCS 3 4aca B HEAETIO B
11 xmacce, Bcero 3a yueOHsiit rog 102 gaca.



COIAEPKAHUE YYEBHOI'O KYPCA

11 KIIACC

Tesia Bpalenus

[nmmHapuyeckas ITIOBEPXHOCTB, oOpazyromue LHUJIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: oOCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrwImas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliiHA, 00Opasyronias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTU. Pa3BépTka IMIMHApPA U KOHYCA.

KoMOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOIpaHHUK,
OMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u miomasb chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJUyieIbHO MW TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJAIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3joxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBwino mapamnenenunena. Pemrenuwe 3amay, CBS3aHHBIX €
IPUMEHCHUEM TMpaBUJI JEUCTBUM C BekTopamu. [IpsmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreifmiue 3agaun B
KOOpJIMHATax. YTron Mexay BekTopamu. CKalsipHOE MpPOU3BEIECHUE BEKTOPOB.
Bbluncienre yrioB Mexay MpsMbIMU U TUIOCKOCTAMH. KoopAuHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1au.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON TO3UITMU 00YyHAIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUN HAYKU U AEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas JCTETUKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, paccyXICHUM;
BOCIPUMMYMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

DusuyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUH BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHUE:

Cc(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYJIbTYpbl, TOHHMAaHWEM BIIASHUS
COIMAJIBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWHM A PEIICHUS 3a1ad B
o0NacTh OKpyXKalwIeld cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOIIEH CPEIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl UYeIOBEUYECKOW AEsTENbHOCTH, ITAloB €&
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO ACSITEIbHOCTD
WHUBUyJIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIIMUSHbIMU OeUCTEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJcamweeo  Mupa;  npumMeHeHue  J102UHeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAecTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W MPEOOPa30BHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTaxX, MAaHHBIX, HAONIOJCHUSIX W YTBEPKIACHUSIX;



npemiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelUIEHUs, BBHIOMpaTh Haubojee MOAXOAAINMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHMUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneyusaom

CchoOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pellieHus 3a7aui, KOMMEHTHPOBATh ITOTyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JAHaliora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO INO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTAI[MU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaessITh BUABI paOdOT, JOTOBAPUBATHCS, 00CYKIATh IIPOIIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JAPYTMMH YJIe€HAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamueHnwle  Oelicmeus, obecneuusaom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISTH IUIAH, AITOPUTM PEIICHUS 3a]1a4M, BEIOUPATh CIIOCO0 peIeHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pediekcud Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB;
BJAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAWTh OIHOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

11 KIIACC

OnepupoBaTh MOHATHUAMH: IMIJIMHAPUYECKAs TOBEPXHOCTh, 00pa3yrolne
HWIMHAPUYECKONM  TMOBEPXHOCTH;  LWIMHIP;,  KOHMYECKAss  MOBEPXHOCTb,
oOpazyrolue KOHMUYEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U 1map).

OOBSACHITH CITOCOOBI TTOJTYYEHHUS TEJI BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacroioKeHne chephl U MIIOCKOCTH.

OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Beraucnare  o00béMBI M IUIOHMIAAM  TTOBEPXHOCTEH Tel  BpallleHHS,
r€OMETPUYECKUX TEJ C MpUMEHEHUEM (HOPMYIIL.

OnepupoBaTh TMOHSITUSIMU: MHOTOTPaHHUK, BIMCAHHBIM B cdepy U
OMMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK WU TEJO
BpalCHUS.

BeIaucnaTh COOTHOIIGHHUST MEXIY IUIOMIASIMH MOBEPXHOCTEH W 00BEMaMHu
ITOJIOOHBIX TEI.

N3o0paxkath u3ydaeMble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BhITIOTHTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.

N3BnekaTh, HHTEPNPETHPOBATH U TMpeoOpa3oBbIBaTh HWHMPOpMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEeJCTABICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh NOHATUEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE JIEUCTBHUSL CIOKEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSCHIThH, KAKHMU CBOMCTBAaMH OHM 00J1a/1al0T.

[IpuMeEHSTh NpaBUIIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXKIY
BEKTOpPAaMH, CKaJISIpPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE
BEKTOPBI.



HaxoauTs cyMMy BEKTOPOB M MPOU3BECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOPaM.

3aaBatTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[lpumensTh TeoMeTpuyeckue QaxKThl I PEIICHHs CTePEOMETPUUECKUX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs, €ClIA YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilme reoMeTrpuyeckre 3agadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METOJIA.

Pemarp 3amaun Ha JOKa3aTeNbCTBO MAaTEMaTHYECKMX OTHOLIEHUH U
HAX0XJIEHWE TEOMETPHUECKUX BEJIMYMH MO 00pa3aM WM alrOpUTMaM, MPUMEHSIS
W3BECTHBIC METO/IBI MPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a/1a4.

[TpumeHsaTh mpoOCTEHIIME NPOrpaMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPHUUECKHX 3aJ1au.

[TpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B CKYCCTBE.

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEabHBIC
CUTyalldd W TPUMEHATh M3y4YCHHbIC TOHATUS B IPOLIECCE IOUCKA PELICHHS
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MMOHATHI U TEOpEM, ammapaTa anreOpsl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuyecTBO 4acoB

duekTpoHHbIE (UM (POBbHIE)

Ne i/m Konrpoabnbsie IIpakTHuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PECYpPChI
padoThI padoTsbI
1 [ToBTOpEHME 5 1
1 Tena Bpaienus 32 1 https://m.edso0.ru/S5Z2P7H5N
2 O0bEMBI TEN 14 1 https://m.edsoo.ru/U2Z5G4Q9N
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 30 1 https://m.edsoo.ru/K7Z1X5A7E
IT 600
4 OBTOPEHHE, 000 meHI:Ie’ 21 1 https://m.eds00.ru/T4M8POI5F
CUCTEeMAaTH3alMsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10
- 102 5 0

[NPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

IHOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosmuecTBo yacoB
Ne Hdara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHHs1  oOpa3oBaTelibHbIE pecypchl
padoThI padoThI
[ToBTOpEHUE TEOPETUYECKOTO
1 https://m. u/TAM8POISF
1 maTepuana 01.00.2026 tps://m.edsoo.ru/TAMEROIS
[ToBTOpEHME: AITEMEHTHI
1 https://m.edsoo.ru/T4AM8POISF
2 CTEpPEOMETPUH 03.09.2026 RS./M.ECS00.1
[ToBTOpenue: napaenenunesn,
1 https://m.edso00.ru/T4AM8POISF
3 reTpasp 03.09.2026 P .
4 [ToBTOpCHME 08.09.2026  https://m.edsoo0.ru/TAM8POISF
5 BxoaHast KOHTpOJIbHAs padboTa 1 1 10.09.2026 = https://m.edsoo.ru/TAM8POISF
Cdepa u map: OCHOBHBIE
HOHGITIE = LIEHTP, PAIYC, 1 https://m.eds00.ru/S5Z2P7H5N
JTUaMETp, 3JIEMEHTHI chepbl U
6 nrapa 10.09.2026
[Tnomaab MOBEpXHOCTU ChEPHI.
dopmyia miomany chepsl U eé 1 https://m.eds00.ru/S5Z2P7H5N
7 pUMEHEeHHE 15.09.2026
B3anmHoe pacrionoxxenue
1 https://m.edso00.ru/S5Z2P7H5N
8 cdepsl U TIOCKOCTH 17.09.2026 DS.7/M.ds00.1u
KacarenbHast mockocTs k
chepe. CBolicTBa KacaTeIbHOM 1 https://m.edso00.ru/S5Z2P7H5N
9 MJIOCKOCTH 17.09.2026
Ceuenus mapa. [locrpoenue u _
10 BBIYKCJIEHUE DIIEMEHTOB 1 22.09.2026 htips://m.eds00.1/35Z2P 7THON



https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N

CCUCHUA

11

12

Pemenue 3amau Ha chepy u
mIap

Hunuaapuyueckas
NoBepXHOCTh. Llnnmuuap:
OCHOBaHMs, 0Ch, 00pa3yroIIast

24.09.2026

24.09.2026

https://m.edso0.ru/S5Z2P7H5N

https://m.edso0.ru/S5Z22P7H5N

13

TTnomans OOKOBOI U MOJIHONU
MOBEPXHOCTH IIMJIHH/IPA

29.09.2026

https://m.edso0.ru/S5Z2P7H5N

14

15

16

N306paxkenne uunuHapa Ha
mockocTy. Pazséprka
LUJIMHApA

CedeHus nuIMHApa
IUIOCKOCTSIMH, NapajieIbHbIMU
U NIEPIEHINKYIIIPHBIMU OCH
Pemtenue 3a1a4 Ha miomaap

IMOBCPXHOCTHU U CCUCHUS
OUInHApAa

01.10.2026

01.10.2026

06.10.2026

https://m.edso0.ru/S5Z2P7H5N

https://m.edso0.ru/S5Z2P7H5N

https://m.edsoo.ru/S5Z2P7H5N

17

Konunueckast moBepXHOCTb.
Konyc: BepmmHa, OCHOBaHuUE,
0cb, 0Opa3zyroras

08.10.2026

https://m.edso0.ru/S5Z2P7H5N

18

OnemeHTHl KOHyca. CBA3b
pannyca, BBICOTHI U
obpasyromei

08.10.2026

https://m.edso0.ru/S5Z2P7H5N

19

20

ITnomanas OOKOBOM
MMOBEPXHOCTH KOHYCa

[Lnomaae MoaIHOM NOBEPXHOCTH
KOHYycCa

13.10.2026

15.10.2026

https://m.edso0.ru/S5Z2P7H5N

https://m.edso0.ru/S5Z2P7H5N

21

VY ceu€HHBbI KOHYC: OCHOBaHU,

15.10.2026

https://m.edso0.ru/S5Z2P7H5N



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N

oOpasyroliasi, BbICOTa

[Tnomans OOKOBOH M OJHOM
IIOBEPXHOCTU YCEYEHHOTO

https://m.edso0.ru/S5Z2P7H5N

22 KOHYycCa 20.10.2026
CedeHus KOHYyCa IIIOCKOCTHIO, )
23 HapajuieabHON OCHOBAHHIO 22.10.2026 https://m.eds00.1/5572P7THSN
CeueHust KOHyCa MIIOCKOCTHIO
’ https://m.eds00.ru/S5Z2P7H5N
24 MPOXOJISIICH Yepe3 BEPIINHY 22.10.2026 D 2
KomOuHarwu e BpaiieHus 1 _
o5 MHOTOTRHHHKOB 05.11.2026 https://m.edso00.ru/S5Z2P7H5N
MHoOrorpaHHHK, OTTMCAaHHBIH )
26 oKoI0 Chephi 05.11.2026 https://m.eds00.ru/S5Z2P7H5N
Cdepa, Bucannas B
MHOTOTPaHHHK WU TEJIO0 https://m.eds00.ru/S5Z2P7H5N
27 BpalleHus 10.11.2026
KoMOuHMpOBaHHBIC 3a/1a4H HA
https://m. i Z2P7H5N
28 cdepy, MWIHHIP U KOHYC 12.11.2026 ttps://m.eds00.1u/SS 2
[IpakTHueckue 3amaun Ha
pa3BEPTKU U ILIOMIATH https://m.eds00.ru/S5Z2P7H5N
29 MMOBEPXHOCTEH 12.11.2026
Penienue cranmapTHBIX 33124 _
30 e —— 17.11.2026 https://m.eds00.ru/S5Z2P7H5N
Pemenue crangapTHBIX 3314
https://m. . Z2P7H5N
31 Ha KOHYC M YCEUEHHBIN KOHYC 19.11.2026 ttps://m.eds00.1/S5 >
Pemienue 3a1a4 Ha cdepy u )
39 map 10.11.2026 https://m.eds00.ru/S5Z2P7H5N
CMerranHbIe 331a4K Ha Teja _
33 BpameHI 94.11.2026 https://m.eds00.ru/S5Z2P7H5N



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/S5Z2P7H5N

CMeranuele 3a1a4u

https://m.edso0.ru/S5Z2P7H5N

34 MTOBBIIICHHON CJI0KHOCTH 26.11.2026
O6o6mieHue u
CUCTEMAaTH3aIHsI: OCHOBHBIC https://m.eds00.ru/S5Z2P7H5N
35 (bopMyJIBI B CBOKCTBA 26.11.2026
KoHTposbHas pabota 1mo teme )
36 «Tena BpaneHmsm 01.12.2026 https://m.edso00.ru/S5Z2P7H5N
Pa30op TMnUYHBIX OIMOOK. .
37 HToroBoe 3aKkperjieHHe TEMbI 03.12.2026 https://m.eds00.1/S5Z2P7HSN
[TonsiTHe 06 00BEMeE.
OcHOBHbBIE CBOWCTBA 00HEMOB https://m.edso0.ru/U2Z5G4Q9N
38 TeN 03.12.2026
O06BEM NPAMOYTOJIBHOTO
napayenenuneaa. EauHurist https://m.edso0.ru/U2Z5G4Q9N
39 00BEMa 08.12.2026
40 O06BEM npu3MBbI 10.12.2026 = https://m.edso0.ru/U2Z5G4Q9N
Pemenue 3amay Ha 00BEM _
a1 HpH3MBI 10.12.2026 https://m.eds00.ru/U2Z5G4Q9N
42 O0béM UIHHIpa 15.12.2026 = https://m.edsoo.ru/U2Z5G4Q9N
Pemenue 3amay Ha 00BEM _
43 I 17.12.2026 https://m.edso00.ru/U2Z5G4Q9N
44 O0BéM KOHYyCa 17.12.2026 = https://m.edsoo.ru/U2Z5G4Q9N
Pemenue 3a1ay Ha 00bEM _
45 Komyca 92 12 2026 https://m.edso00.ru/U2Z5G4Q9N
46 O0BéM mapa 24.12.2026  https://m.edsoo.ru/U2Z5G4Q9N
[Tnomans chepst 1 06BEM _
47 mapa: cBAsb hopyt 24,12 2026 https://m.edso00.ru/U2Z5G4Q9N
48 O0BEM yceu€HHOTO KOHYCA. 29.12.2026 = https://m.edsoo.ru/U2Z5G4Q9N
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[Ipumenenue hopmyIsi

IToxoOusie Tena. CooTHOLIEHUE

https://m.edsoo.ru/U2Z25G40Q9N

49 TUIOMIAIel TOBEPXHOCTEN 12.01.2027
IToxoOusie Tena. CooTHOLIEHUE )
50 OGEEMOR 14.01.2027 https://m.edso00.ru/U2Z5G4Q9N
KonTtponbHast pabora o Teme
«Tena Bpamenus. O0BEMBI https://m.edso0.ru/U2Z5G4Q9N
51 Te» 14.01.2027
Bexkrop B mpocTpaHCTBe. )
52 PaBeHCTBO BEKTOPOB 19.01.2027 https://m.eds00.r/K7Z1X5ATE
KoopaunaTHOe npencTaBiieHue )
53 BexTOpa 91.01.2027 https://m.edso0.ru/K7Z1X5A7E
54 CrnoxeHre BEKTOPOB 21.01.2027  https://m.edsoo.ru/K7Z1X5A7E
55 BrlunTanue BEKTOPOB 26.01.2027  https://m.edsoo.ru/K7Z1X5A7E
56 YMHOKEHHE BEKTOpa Ha YHCIIO0 28.01.2027  https://m.edsoo.ru/K7Z1X5A7E
Pemenue 3anau Ha necTBus ¢ .
57 BexTOpaMH 28.01.2027 https://m.edsoo.ru/K7Z1X5A7E
PasnosxeHne BEKTOpa 10 TPEM )
58 HEKOMIUTIaHAPHBIM BEKTOpaM 02.02.2027 ttps.//m.eds00. WK IZLXSATE
59 [TpaBwiio mapamienenumena 04.02.2027  https://m.edso0.ru/K7Z1X5A7E
[Ipumenenue pa3inoxeHus )
60 BexTopa 04.02.2027 https://m.edso0.ru/K7Z1X5A7E
Pemmenye 3agaq Ha neUCTBUS C
https://m.edsoo.ru/K7Z1X5A7E
61 BEKTOPAMH B IIPOCTPAHCTBE 09.02.2027 BS-17M.£as00.1L
[IpssmoyronbHas cucrtema
https://m. TU/K7Z1X5A7E
62 KOOPJMHAT B TPOCTPAHCTBE 11.02.2027 Hps://m.edsao.u/ >
63 Koopaunats! Touky B 11.02.2027 = https://m.edsoo.ru/K7Z1X5A7E
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IIPOCTPAHCTBE

64 Koopaunatel BeKTOpa 16.02.2027 = https://m.edsoo.ru/K7Z1X5A7E
Paccrosinne mexay Toukamu B )
65 HpoCTpaHCTEe 18.02.2027 https://m.edsoo.ru/K7Z1X5A7E
CepenuHa oTpe3ka B
npoctpancTBe. KoopauHaTHBII https://m.edsoo.ru/K7Z1X5A7E
66 METO/ 18.02.2027
Penienune npocreiimux 3aa1a4 B _
67 KOOpAHHATAX 95 022027 https://m.edso0.ru/K7Z1X5A7E
CkassipHO€E TPOU3BENCHUE )
68 BeKTOPOB 95 02.2027 https://m.edso0.ru/K7Z1X5A7E
69 YT0a MeKIy BEKTOpaMH 02.03.2027  https://m.edso00.ru/K7Z1X5A7E
Penienue 3a1a4 Ha CKaJIIpHOE .
70 HPOU3BE/ICHUE U YTJIbI 04.03.2027 https://m.eds00.MW/K7ZIXSATE
YpaBHEHHE MIOCKOCTH B
JIEKapTOBOM crcTeMe https://m.edsoo.ru/K7Z1X5A7E
71 KOOpJAUHAT 04.03.2027
IIpocreiimme 3amayu ¢
https://m. TU/K7Z1X5A7E
72 YpaBHEHHEM TUIOCKOCTH 09.03.2027 ttps://m.edsoo.u/ >
YTros MeXy IpSIMBIMH B
MIPOCTPAHCTBE KOOPAMHATHBIM https://m.edso0.ru/K7Z1X5A7E
73 METOIOM 11.03.2027
Yo MexIy npsMoit u _
74 HOCKOCTE 11.03.2027 https://m.edso0.ru/K7Z1X5A7E
75 YT0M MEXTY TUIOCKOCTSIMHU 16.03.2027 = https://m.edsoo.ru/K7Z1X5A7E
Beruncienue yrioB ¢
MOMOIIBIO CKATSIPHOTO https://m.edsoo0.ru/K7Z1X5A7E
76 MIPOU3BEICHUS 18.03.2027
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77

KoopaunaTHO-BEKTOpPHBII
METOJ pEeLCHMS
reOMEeTPUUECKUX 3a]a4

18.03.2027

https://m.edsoo.ru/K7Z1X5A7E

78

Pemienue cranapTHbIX 337124
KOOPJIMHATHO-BEKTOPHBIM
METOJIOM

23.03.2027

https://m.edsoo.ru/K7Z1X5A7E

79

80

Pemenue ci1oxHBIX
MHOTOKPOKOBBIX 33J1a4
O000I11IeHNE U CUCTEMATU3AIUS

TCMBI «BGKTOpBI 1 KOOpAHWHATBI
B IIPOCTPAHCTBEC)

25.03.2027

25.03.2027

https://m.edsoo.ru/K7Z1X5A7E

https://m.edsoo.ru/K7Z1X5A7E

81

KonTtponsHast pabora o Teme
«BeKTOpBI ¥ KOOPAKUHATHI B
HPOCTPAHCTBE»

06.04.2027

https://m.edsoo.ru/K7Z1X5A7E

82

OcHoBHBIE GUTYPHI U PAKTHI
Kypca IUTaHUMETPHH:
TPEYTOJILHUKH

08.04.2027

https://m.edsoo0.ru/T4M8POI5F

83

84

OcHoBHBIE GUTYPHI U (aKThI
Kypca IUTaHUMETPHH:
YeTHIPEXYTOIEHUKU

OKpYXHOCTb U KPYT.
OcHOBHBIE TEOPEMBI

08.04.2027

13.04.2027

https://m.edsoo0.ru/T4M8POI5F

https://m.edsoo.ru/T4M8POI5F

85

[Tonobue duryp. Teopema
[Mudaropa u merpudeckue
COOTHOIICHUS

15.04.2027

https://m.edsoo.ru/T4AMB8POI5F

86
87

Tpuronomerpuueckue
COOTHOUIEHUS B IJITAHUMETPHUH

Mertoanl peiCHusA

15.04.2027
20.04.2027

https://m.edsoo.ru/T4M8POI5F

https://m.edsoo.ru/T4AM8POI5F
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MIAHUMETPHUYCCKUX 3aaa4

Peuienue ctanapTHBIX

https://m.edsoo.ru/T4AM8POI5F

88 TUTAHUMETPUYECKHX 3a71a4 22.04.2027
Penrenue nmiaHUMETpUIECKUX )
89 3a/1a4 MOBBIIEHHOM CJI0KHOCTH 22.04.2027 hitps://m.eds00.(W/ TAMEPOISE
PaccrosiHus B ipocTpaHCTBe:
OT TOYKH JI0 IPSMOM U https://m.edsoo.ru/T4M8POI5F
90 MIJIOCKOCTH 27.04.2027
Paccrosinne mexay )
91 CKPEIIHUBAOIIUMHUCS IPSIMBIMI 29.04.2027 https://m.eds00.1U/TAMBPOISE
VYTl MEXIY TPSIMBIMUA U _
92 IOCKOCTSMIL 90.04.2027 https://m.edso0.ru/T4M8POISF
JIByrpaHHBIN yroJ U yroi
https://m. ITu/TAMB8POISF
93 MEX]Ty TUIOCKOCTSIMH 04.05.2027 ttps://m.edsoo.ru/ 8POIS
IToctpoenue ceuenuit _
94 MHOTOFRHHHKOB 06.05.2027 https://m.edsoo.ru/T4AM8POI5F
[Tnomrany moBepxHOCTEH )
95 MHOTOTpaHHHKOB 06.05.2027 https://m.edso00.ru/T4AM8POISF
96 OO0BEMBI MHOTOTPaHHUKOB 11.05.2027 @ https://m.edso0.ru/TAM8POISF
Tena BpaleHus: MIOMIAN 1 _
97 OB LEMET 13.05.2027 https://m.edso0.ru/T4M8POISF
BekTopbl ¥ KOOpIMHATHI B
https://m.edsoo.ru/T4M8POISF
98 MPOCTPAHCTBE: IOBTOPEHUE 13.05.2027 S./M.eCS00.1
Cwmenranabie
https://m. u/TAM8POISF
99 CTEPEOMETPUICCKHUE 331291 18.05.2027 tps://m.edsoo.u/ 8R0S
Pernienne MHOTOKPOKOBBIX
3anad. [ToaroroBka Kk UTOroBOIt https://m.eds00.ru/T4AM8POISF
100 pabote 20.05.2027



https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F
https://m.edsoo.ru/T4M8P0I5F

Hrorooe 06001meHne Kypca

https://m.edsoo.ru/T4M8POI5F

101 reometpun 11 kmacca 20.05.2027
Wrorosas KoHTpoJbHAS paboTa
1 https://m.edso0.ru/T4AM8POISF
102 o Kypcy reomerpuu 11 kiacca 25.05.2027 D 2
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa30oBaTeJILHON NMPOrPaMMBbI CpelHero 001ero odopasoBaHus
pe3yJbTarta
6 ['eomerpus
OnepupoBaTh NOHATHIMH: [HJIMHIPHYECKAst TOBEPXHOCTh, 00pa3yIoIIne
6.1 HWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
' oOpasyroniye  KOHHYECKOH  TOBEpPXHOCTH, KOHYC, cdepuieckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh TOHSATHSAMH: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIApOBOW CIIOM, OCHOBAHWE IIAPOBOIO CIIOS, BHICOTA
IapOBOTO CJIOS, APOBOU CEKTOP
6.6 Beruaucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
' reOMETPUUECKUX TeJl C IPUMEHEHHEM (HOopMyJT
OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHCaHHBIA B chepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
6.8 BbIUMCIIATE  COOTHOLIEHHST MEXAy IUIOIIAASMU TOBEPXHOCTEH H
' 00bEMaMHU TOOOHEIX TEI
6.9 N3o06paxarh n3ydaemble QUTYpbl OT PYKH M C MPUMEHEHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpPXYy, COOKY, CHU3Y; CTPOUTH CEUEHHs Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M NPeoOpazoBbIBaTh HH(GOPMALUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, NPEACTaBICHHYIO Ha
yepTexax U pUcyHKax
6.12 [IpumensaTy reomerpuueckne (HaKThI ISl PEHICHUS CTEPEOMETPHUCCKUX




3ala4d, MIpcamnojaratommux HECKOJIbKO MIaroB peumcHHdA, C€CJIU YCIOBHA

MIPUMEHEHHUS 3aJIaHbI B IBHOU (hopMe

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BrImonHaTh I[ef/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHHSA BCKTOPOB U
YMHOXXCHHS BCKTOpa Ha 4YHCIIO, O6T>$ICH$ITB, KaKHMH CBOWCTBAMH OHHU

o0J1aaroT
[TprMeHSTh MpaBUIIO HapalIe/CIHIIe A IPU CII0KCHHH BEKTOPOB

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paABCHCTBO BCKTOPOB, KOOPAHWHATBHI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

6.18

6.19

6.20

Haxoauth cymMMy BEKTOpOB M IPOW3BEIEHHE BEKTOpa Ha YMCIIO, yToJl
MEX]y BEKTOpaMHM, CKaJIIpHOE MPOU3BEJICHHE, PACKIIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

38.,HaBaTB IIJIOCKOCTb YPABHCHUECM B I[CK&pTOBOﬁ CUCTCMC KOOpAMUHAT
Pemars HpOCTCfII.HH@ recOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC
BCKTOPHO-KOOPAWHATHOT'O METOAa

Pemrate 3amaym Ha [O0Ka3aTelIbCTBO MAaTeMaTHYE€CKUX OTHOIICHHUHW M
HAaXO0XXACHUC T'COMECTPUUCCKHUX BCIWYHH I10 06pa311;aM HJIN aJIrOpUTMaMm,

MMPpUMCHAA HU3BECTHBLIC METOAbI npu PEIICHUA CTaHAAPTHBIX

MAaTCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATh npoCTEHIIME NPOrPAMMHBIE CpPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

6.23

[TpuBOIMTE IPUMEPBI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HHU, PacliO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE

[IpuMeHsATH TONydYeHHBbIE 3HAaHMA HaA TPAKTHKE: AaHAJIU3UPOBATh
peasibHble CUTyallUM U TPUMEHSATh H3yuY€HHBbIE TOHATHSA B IpoOIEcce
MOKCKAa pELIeHUs MaTeMaTU4ecKu C(HOPMYITUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYalluu Ha SI3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM I€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKIACHUCM I'COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[unuaapudeckas TOBEPXHOCTh, 00pa3yolue HUIMHIPUIECKON TOBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMsS U OOKOBas MOBEPXHOCTb,

o0pa3yromias u ock, IO > OOKOBOM M MOITHON TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxHOCTh, 00pa3yrolirne KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHHME W BepiIuHa, oOpasyiomias U OCh,
ionaab OOKOBOM M TOJTHOW MOBEPXHOCTH. YCEUYEHHBIN KOHYC: OOpasyrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

Cdepa u map: ueHTp, paauyc, Tuamerp, IUIOMaab HoBepxHOCTH chepsl. Bzanmuoe

pacrioniokeHue cepsl U IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe, TUIomaib

chepsl

6.4

I/I306pa)i(eHI/Ie TCJI BpallICHUS Ha IMJIIOCKOCTHU. PaBBépTKa ONUIIMHApPA U KOHYCa

6.5

KoMOuHanmu Tten BpalleHuss U MHOTOTPAaHHMKOB. MHOIOTpaHHUK, ONUCAHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJIN TCJIO BpalllCHUS

6.6

6.7

6.8

[Tonste 00 o6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiefienunea u ciaenctBus w3 He€. OOBEM IMIUHIpA,

koHnyca. O0bEM 1mapa u mwionaab chepobl
[TonoOHble Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIASAMU
MOBEpXHOCTEN, 00bEMaMU MOAOOHBIX TET
Ceuenust nunuHApa (MapajulelbHO U TNEPHIEHIUKYJISIPHO OCH), CEYEHHUS KOHYyca

(mapannenbHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPILNHY ), CEUeHHUs [1apa

6.9

6.10

BexkTop Ha miockoctd W B mpocTpaHcTBe. Cl0KeHHE M BBIYUTAHUE BEKTOPOB.
YMHO)XeHue BekTopa Ha yucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €

MMPUMCHCHUCM ITPpaBUJI JIENCTBUI C BCKTOpaMu

[IpsiMoyronbHasi cucreMa KoopAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreitimne 3agaun B KOOpAMHATax. YTroi Mexay BekTopamu. CkansipHoe
MIPOU3BEICHUE BEKTOPOB. BhIunCieHHE yIIIOB MEXAYy NPSIMBIMH U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO/ MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePSIeMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMuM J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIC (HOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (DOPMYITUPOBATH
00paTHOE M NPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHUsS IIpU DPELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCY’KICHUN; YMEHHE
OIEPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXECTBO, OIEpaluy Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
amnmnapar JJIs ONMCAHMS PEANBHBIX IPOLECCOB U SABICHUN U IIPU PEILIECHUH
3aJa4, B TOM UYHCJIE€ M3 JAPYyrux Y4eOHbIX MPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMU: I'pad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHWCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUAMHU: HATypajbHOE YUCIO, LIEJI0€ YHCIIO,
CTETIeHb C IENTBIM TI0Ka3aTeleM, KOPeHb HaTypaJbHOH CTETNeHHU, CTETICHb
C palUMOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszarteneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOU3BOJIEHOTO YHCJIA, OCTaTOK IO MOJMYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAJIbHOE  YMCJIO,  MHOXKECTBAa  HATypalbHBIX,  IIEJBIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAUMEHBIIMHA OOIIMil AenuTenb M HaHUMEHbIIee
of1ee KpaTHoOe, anropuT™ EBKinia mpu pemeHnn 3agad; 3HaKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCIICHHs; yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHWH W TMPeoOpa3oBaHMs BBIPAKEHHH CO
CTENEeHsIMU M Jiorapupmamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIpa)KeHHﬁ; YMEHHUE OICPHUPOBATE MOHATHUAMU: IOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpruyecKast nporpeccus,
OecKOHEYHO yObIBaoIlas TreoMeTpuyeckas IMpOorpeccus; yMEHHe
3a/1aBaTh MOCJIEI0OBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE KOMITJIEKCHBIEC YHCIIA, MOJIYJIb U aPTYMEHT KOMILJIEKCHOTO
yucna, ¢opMa 3alUCH  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apumeTnyecKkue ACUCTBHUS C KOMIUIEKCHBIMU YHCIaMH; MPUBOAUTH
MpUMEPhl  UCIOJB30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpPUPOBATH
MOHATUSAMU: MaTpulia 2xX2 u  3X3, onpeaenuTesb  MaTPHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU. PALMOHAIBHBIC, HPPAHOHAIBHEIC,
MIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHHe, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHfI, HEpPaBCHCTB MW CHUCTEM; YMCHUC PCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA U CHCTCMbBI C TII1apaMETpOM; IPHUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCIICHHUA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKUUS, UYETHOCTh (DYHKIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTH
¢byHKIMH, SKCTpeMyM (GYHKIMH, HauOOJbIllee M HaUMEHbIlIee 3HAUEHUS
GYHKIIUM Ha IPOMEXYTKE, HeTpepbIBHAs (PYHKIIMSI, aCUMIITOTHI rpaduka
¢dbyHKUIMH, TIepBas U BTOpas MPOU3BO/HAS (YHKIIUU, T€OMETPUUYECKUNA U
¢buznyecKkuil CMBICI TPOM3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Tpaduka (QyHKIUH; yYMEHHE
BBIUHCISATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HaXOAUTh ypaBHEHHE KacaTeJbHOM K Tpaduky
GYHKIUM; YMEHHME HaxXOJIUTh IMPOU3BOJIHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJb30BaTh MPOU3BOIHYIO JJs HCCIENOBaHMUA (PYHKLUH,
HaXOJUTh HaWOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHMEM ammnapaTa MaTeMaTHYeCKOTO
aHaiu3a; NPUMEHATh IMPOU3BOJHYIO JJIsI HAXOXKJIEHHsS HaWIydlIero

pelmiCHusd B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAIIbHO-3KOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HAXOIUTh TUIOMIAN U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMAaTHYECKOTO MOJICIHPOBAHUS C

noMoIkio i epeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MLUS (QYHKIMH, JUHEHHas (yHKUuWS, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs GbyHKIMA,
TpUroHomerpudeckue (QyHKOuM, OOpaTHbIE  TPUTOHOMETPHUYECKHE
¢yHKUMHM, TIOKa3aTedbHas | Jorapumuyeckas (YHKIUU; YMEHHE
CTPOUTHh TI'padUKH W3YyYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCIIOIB30BaTh TPAPUKH ISl U3yUSHHS IPOLIECCOB U
3aBUCHMOCTEH, MPHU PEICHUU 3a]ad U3 JAPYTUX Y4EeOHBIX MPEAMETOB H
3a7a4 U3 peabHON JKMU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTH yIpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢buHaHCAMM); COCTaBJIATh BBIPAKEHUS, YpaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJAOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIMPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTUKH; COCTABJIITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 33J1ayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM  aIlapara

anreOpbl, UHTEPIIPETUPOBATH MTOJTyUYEHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHAMU: CpeIHEe apruMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHClepcus,
CTaHAApPTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TMPEACTaBICHHYIO B TalnMIax, Ha
IrarpaMmax, rpaukax, OTpaXXarollyro CBOHCTBA peabHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATH HH(POPMALIHIO C TIOMOLIBIO TAaOIHIl U TUArpaMM;
UCCIIEIOBAaTh CTATUCTUYECKUE IaHHBIC, B TOM 4YHCJIE C NPUMEHEHUEM
rpadu4ecKuXx METOJ0B U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEOBaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JUarpamm

pacceuBaHus U JINHEWHOU Perpeccuu




YMeHHe OIepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTh CIy4yallHOro COOBITUS; YMEHHME BBIYUCIATD
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(bopMyJsbl CIIOKEHHS] M YMHOXEHHS BEpOSTHOCTEH, (OpMyiy MOJHON
BEPOSATHOCTH, (popmyinry bepHyium, komOuHAaTOpHBIE (PaKTHl U (HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
NOHATUSIMM:  CIy4yailHas BEJIMYMHA, pACIpPENEICHUE BEPOSATHOCTEM,
MaTEMaTHYECKOE OKUIAHHUE, IUCIEPCHSs M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW BENMYMHBI, (QYHKIHHA paclpelneieHuss W  IUIOTHOCTH
PaBHOMEPHOI'0, II0KA3aTEIbHOTO W HOPMAaJbHOIO  PAaCIpElEICHUN;
YMEHHE HCHOJIb30BaTh CBOMCTBA M3YyUEHHBIX pacHpeiesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCIEIOBAHUI; YMEHUE IPUBOAUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHWH, YMCIO IepecTaHOBOK; OumHOM HbloToHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI M PACCY>KICHUS JJIsl PEeLIEeHUs 3a/1ay;
OLICHMBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYUYECHHBIN PE3YIIbTAT

VYMeHne onepupoBaTh IOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YroJ, TPEXTPAHHBIA YIroJI, CKPEIIMBAIOLIUECS IPSAMBIE,
MapaJuIeIbHOCTh U NEPHEHAUKYIIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPSMBIMH, YTOJI MEXIy HPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
MPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPH
pelIeHnH 3aJad U3ydeHHbIE (PAKTBHI M TEOpeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4Yn
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YMeHue onepupoBaTh MOHATUSMH: ILIOMAAL GUTYpPBI, 00BEM (QUTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
Ky0, mapajuienenumnesn, npuzMa, nupamuaa, Qurypa ¥ HOBEPXHOCTb
BpallleHNs, UWIMHApP, KOHYC, map, cdepa, Miomanas cepbl, IIomanb
MOBEPXHOCTU NHMpaMMJIbl, NMPU3MBI, KOHyCa, IMIMHApa, 00BEM KyoOa,

IIPSAMOYTOJIBHOTO Iapajuleenunea, MUpamMuabl, IMPU3MBbL, LWIAHIPA,




KOHYcCa, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCa U LWIMHIPA,
napajulefibHble OCH WM OCHOBAHMIO, CEYEHHME Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCA; yYMEHHE CTPOUTH CEuCHHE
MHOTOTpaHHHKA, U300pakaTb MHOTOIPAHHUKH, (PUTYpPHI U MTOBEPXHOCTU
BpAIllEHUs], UX CEYEHMs], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOMCTBA r€OMETPUUECKUX (DUTYp, CAMOCTOSITENIEHO
(bopMyIIMPOBATh OMPECIICHUS U3Y9aeMbIX (PUTYp, BBIIBUTATh TUTIOTE3BI
O CBOMCTBaxX M MpPHU3HAKAX N'€OMETPHUYECKUX (QUTYp, 0OOCHOBBIBATH HIIU
OmpoBepraTh MX; YMEHHE TPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pa3IMYHBIM MPU3HAKaM, BBITOJIHATH HEOOXOIUMBIE JTOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omepupoBaTh MOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue M0a00UsA, TOAOOHBIE (UTYPHI; YyMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYPBI, B TOM YHCJIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpe; HCIIOIBb30BaTh T€OMETPUYECKHE OTHOIICHHS
OpU pELIeHUWU 3a/la4; HaXOAWUTh TeOMEeTpUYECKHe BEJIMYMHBI (JJIUHA,
yroj, IJIomaab, O0BbEM) TpPHU peHIeHUuH 3a7ad U3 JPYTuX y4eOHBIX
NPEIMETOB U U3 pealbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAAb, OOBEM, TUIOIMIAAb MOBEPXHOCTH),
UCMONb3Yys M3Yy4YeHHbIE (DOPMYINIBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, WIMHAPA, TUIOMAAb ChEPHI;
00bEM Ky0Oa, MPsMOYTOJIBHOTO MapajuleNieNuIes1a, MUpaMuibl, TPHU3MBI,
IUTMHIIPA, KOHYycCa, IIapa; YMEHHWE HaXOIUTh OTHOIICHHE OOBEMOB

noJ00HBIX (uryp

YMenue ONCpUPOBATH NOHATUAMU: IIPAMOYTOJIbHAA CUCTCMaAa KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPJAWHATBI BEKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa Ha YHCJIO, PA3JIOKCHHUC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HCII0JIb30BATh BCKTOpHLIﬁ )51 KOOp,Z[I/IHaTHHﬁ METOA
I pCHICHUA TCOMCTPUYCCKHUX 3aJad W 3aga4 JPYrux y‘—Ie6HBIX

IIPEAMETOB
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YMeHue BbIOMpATh TOAXOMSIIMA METOA JJIS PEIICHHs 3a/auu;
MOHMMAaHUE 3HAYMMOCTH MATEMATHKH B W3YYCHUU TIPUPOTHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW;, YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna u BBIYUCIECHUSA
11 HarypanbHble u nensle uncia. Ilpu3Haku 1eIMMoCcTH HesbIX Yncel
19 Panmonanbubie  ymcna. OOBIKHOBEHHBIE W JECATUYHBIE JPOOH, TPOICHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajbHOM cTeneHu. J[eHcTBUs ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palluoHaIbHBIM MT0Ka3areneM. CBoMCTBa
' CTETEHU
15 CuHyc, KOCMHYC M TAaHI'€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. [lecaTnyHble U HATypaJIbHbIE JOTapUPMBI
HevictButenbHple  4ucia. ApupMeTHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOarkEéHHbIe BEIYUCIICHHS, IPAaBUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BBIYUCIECHUM
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poOHO-palIMOHANIbHBIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHbIE U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerprdeckue HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpamMu
2.11 Matpuna cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




QOyHKIUHU U TpadUKu

OyHKMs, crnocoObl 3amanus ¢GyHknuu. ['paduk ¢ysknuu. B3aumHO 0oOpaTHBIC

3 bynkun. YétHeie u HeuéTHble pyHkimu. [lepuoanueckue GpyHkunn
Ob6nacte ompezeneHuss W MHOXKeCTBO 3HaueHud ¢GyHkuuu. Hymu dyHkunum.
32 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DyHKIUH.
' Makcumymbl 1 MUHUMYMBbI (yHkuuu. HauOomnbliee ¥ HauMeHbllee 3HaYCHHE
(GYHKIHU Ha TPOMEKYTKE
23 Crenennass (yHKIMS C HaTypaJdbHbIM M IeNbIM Tokazatenem. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKINHI, UX CBOWCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
" Touku paspbiBa. AcuMnToTel TpadgukoB ¢yHkumid. CBoicTBa  (YHKIHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMmerpuueckas nporpeccuu. opmyra CI0KHBIX TPOIEHTOB
4 Hauana maremMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIENOBaHUIO (YHKIUMHA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxokaeHne HanOosbIIero 1 HaMMEHbIEro 3HaYeHHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo03k€ecTBO, onepaluu HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHOoCTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIlEHUS




7.5

KoopaunaTs! 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa u Havanma mMaTeMatndeckoro ananmsa : 10-11 kmaccer (6a30BbIit
U yrnyOonéuusii ypoBHHu) @ yuebnuk / Anmumo A.ILL., Komsrun FO.M. u np. —
Mockaa : [Ipocsenienue, 2016

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Anre0Opa u Havana mMaTeMatuyeckoro ananuza : 10-11 kmaccel (6a30BbIi
U yriiyOn€éHHbd ypoBHH) : yueOHUK / AnmumoB AL, Komsrun FO.M. u ap. —
Mockaa : [Ipocsenienue, 2016

Anrebpa u Hayajna MaTreMaTHMuecKoro aHaius3a. Jlumakruueckue
matepuanbl. 10-11 kmaccel (6a30BbI U yriTyOJIEHHBIH YPOBHU) : YYEOHHK /
[ITa6ynun M.U. u ap. — Mockga : [Ipocsemienue, 2017

Mertoanueckue pekomenmanuu / M.K. Iloramos, A.B. IlleBkun — M.:
ITpocsemenne, 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HHTEPHET

1. ®T'UC «Mos mkoma» (|https://myschool.edu.rulf) — eaunbii goctym K
u(poBbIM 00pa30BATENBHBIM pecypcaM, BEpU(PUIMPOBAHHBIA KOHTEHT,
OuOIMOTeKa MaTepualioB MO ajredpe W HavajaM MaTeMaTUYeCcKOTo
aHaiau3a.

2. Poccmiickas osnektponnas tmkoia (POIL) (fhttps://resh.edu.ruf) —
WHTEPAKTUBHBIC YPOKH, KOHCIIEKTHI, TPCHUPOBOYHbBIE 3aJaHUS U
KOHTPOJIbHBIE paOOTHI IO BCEM TeMaM Kypca anredpsl 11 kacca.

3. denepanbHbIi VHCTUTYT [e1aroruyecKux U3MEpEeHUN
(PUIIN) (https://fipi.ru) — OTKPBITBIM  OaHkK  3amanmii  EI'D,
J€MOBEpCUH, CcHenupuKauud U KOAUPHUKATOPHI sl TMOATOTOBKH K
WTOTOBOW ATTECTALUU.

4. ®enepanbHbIi  LEHTP HHPOPMAIIMOHHO-00PA30BaTEIbHBIX PECYPCOB
(®UUOP) (http://fcior.edu.ruff) — w™omynmm MO MareMaTHKE C



https://myschool.edu.ru/
https://resh.edu.ru/
https://fipi.ru/
http://fcior.edu.ru/

UHTEPAKTUBHBIMU ~ MOJEISIMH  (IJs1  BHU3yaJd3allud  TpaduKos,
IIPOU3BOIHBIX U UHTETPAJIOB).
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