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IlosicHuTeIbHAA 3aNIHCKA

PaGouas mporpamMma ydeOHOro Kypca «I'eoMeTpus» yriyOoJIeHHOTO YPOBHS VIS
obyuaronuxcs 10—-11-x kmaccoB I'BOY mikosbr Ne 484 B cCOOTBETCTBUU C TPEOOBAHHSIMH:

o @epaepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoii
Denepauny;

e mpukaza Muno6praayku ot 17.05.2012 Ne 413 «O06 yrBepkaeHun QenepaibHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPETHETO O0IIEro 00pa3oBaHM»
(c U3MEHEHUSIMH, BHECEHHBIMH TIpHKa3zoM MuHmpocserieHus ot 12.08.2022 Ne
732);

e mnpukaza Munnpocsenierus ot 18.05.2023 Ne 371 «O6 yrBepxaenun dheaepaibHON
00pa3oBaTeNbHON MTPOrpaMMBbl CPEHETO 00IIEer0 00pa30BaHUMY;

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxxaenuu [lopsaka
OpraHu3alliy U OCYIIECTBICHHUS 00pa30BaTEIbHOMN JeSITETHHOCTH IO OCHOBHBIM
0011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa30BaTeNbHBIM IIPOrpaMMaM
HA4aJIbHOTO 00ILEro, OCHOBHOT'O OOILEro U CPEJHEro 0011Iero 00pa3oBaHUs;

e CII2.4.3648-20 «CaHuTapHO-3IUIEMHOJIOTHYECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCTIUTAHUS U O0YUEHUS, OTIBIXA M 03JJOPOBIICHUS ACTCH U MOJIOJICHKI,
YTBEPKACHHBIX TIOCTAHOBJICHUEM TTIaBHOTO caHuTapHoro Bpaya ot 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnenndyeckre HOPMAaTUBBI U TPEOOBAHUS K 00ECIICUECHUTO
0e30macHOCTH U (1K) O€3BPEAHOCTH JIJIsl YeTIOBeKa (PaKTOPOB Cpeibl OOMTaHUS»,
YTBEPKACHHBIX TIOCTAHOBJIECHUEM INIABHOTO CaHUTAapHOTro Bpaya oT 28.01.2021 Ne
2,

e KOHIICTIIIMU PAa3BUTH MAaTEMAaTUYECKOTO 00pa30BaHus, YTBEPKICHHON
pacnopsikenueM [IpaButenbctBa ot 24.12.2013 Ne 2506-p;

e yueOHOTO IIIaHa CpelHero oo1ero 00pa3oBaHusl, yTBEpKACHHOro mpuka3zoM ' bOY
mikosiaNe 484 ot 01.09.2025 Ne 410-oy «Y1Bepxkaenue OOII mo OOy,

e (enepanbHOlt paboyeil mporpaMMbl yueOHOTo Kypcea «I'eoMeTpusi», KOTOpbIi
BXOJIUT B cOCTaB yueOHoro npeamera «Martemaruka.

Pabouas nporpamma opreHTHPOBaHA Ha LI€JE€BbIE TPUOPUTETHI, CHOPMYIHPOBAHHBIE B
benepanbHO paboyell mporpaMmMe BOCIUTaHUS U B paboueit mporpamme Bocniutanus [ bOY
mkoisl Ne 484

PaGouas nporpamma yueOHoOro Kypca «I'eomeTpus» yriayOiIeHHOro ypOBHS JUIs
obygaromuxcs 10-11-x ximaccoB pa3padboTtana Ha ocHoBe DenepansbHOTO rOCyIapCTBEHHOTO
00pa3oBaTeNBHOIO CTaHApTa CpeJHero o01ero o0pa3oBaHus, ¢ y4eTOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, IPEABABIIEMbIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPATULUI
poccuiickoro oopa3zoBanus. Peanu3anus mporpaMMbl 00ecrieunBaeT OBJIaIC€HUE KITIOYEBBIMU
KOMIIECTCHOUAMHA, COCTABIAIONIUMHU OCHOBY IJIA CaMOPa3BUTHA U HCTIPCPBIBHOI'O
00pa3oBaHMsl, IIETIOCTHOCTH OOLIEKYIBTYPHOTO, IMYHOCTHOTO U TIO3HABATENILHOTO PAa3BUTHUS
JTUYHOCTH 00yYaIOIINUXCS.

['eomerpus sBisgeTcss OXHUM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaK KaKk 00ECHEeYnBaCT BO3MOXHOCTh HM3YyYCHMS IUCIHIUIMH €CTECTBEHHO-
Hay4yHOM HaIpaBJIIEHHOCTH W IPEIMETOB I'yMaHUTapHOro nukia. Ilockonbky jormueckoe



MbIIIeHHE, (popMHUpyeMoe MPU U3YyYEHHH O0YYaroIIUMUCA MOHATUWHBIX OCHOB I'€OMETpPHUH,
MIPH J0Ka3aTeJbCTBE TEOPEM U IIOCTPOCHHUU LIETIOUKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUU
F€OMETPUUYECKUX 3aj[a4, YMEHHUE BBIIBUTAaThb M OMPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIL3YIOTCS TIPY PEIICHHUH 33/1a4 €CTECTBEHHO-HAYYHOT'O [IUKJIA, B YACTHOCTH (PU3UICCKUX
3ajad.

Llenb ocBOEHMSI MPOrpaMMBbl yueOHOTo Kypca «['eomeTpus» Ha yriyOJaEHHOM ypOBHE —
pa3BUTHE MHIMBHYaJIbHBIX CIIOCOOHOCTEH OOy4aroMXCsl NMPU M3YyYEHHUU I'€OMETPHH, Kak
COCTaBJIAIOLIEH IpeaMeTHON obnactu «MaremaTtuka U MH(pOpMaTHKa» yepe3 obecrnedeHue
BO3MOKHOCTH MPUOOPETEHUS U MCIIONB30BaHMs OoJiee MIyOOKUX Te€OMETPUUYECKUX 3HAHUN U
JEeWCTBUH, CIeNU(UIHBIX TEOMETPHH, U HEOOXOAUMBIX JIJISl YCHEITHOTO MPO(heCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTEMaTHKHU.

[IpuopuTeTHBIMM  3ajayaMHd  Kypca T€OMETpUM Ha  YIJIyOJEHHOM  YpOBHE,
paclIMpSIOLIMMU U YCHIIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCA:

paclIMpEHHE IPEACTABICHUS O TIEOMETPUM KaK YacTH MHUPOBOM KYIbTYpbl U
(opMHEpOBaHKE OCO3HAHHUS B3aUMOCBS3H F€OMETPUH C OKPYKAIOIIHM MUPOM;

dbopMupoBaHUE MPEACTABICHHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX
MaTEMATHYECKUX MOJICISAX, ITO3BOJISIFOIIMX OINKCHIBATH M W3ydaTh pa3HbIC SBICHUS
OKpY’KaloIIero MUPa, 3HAaHKUE TIOHATHIHOTO armapara 1o pasznerny «CtepeoMeTpus» ydeOHOTro
Kypca TeOMeTpHH;

¢opMUpOBaHHE YMEHHUS BJAJE€Th OCHOBHBIMU TIOHATHUSMU O MPOCTPAHCTBEHHBIX
¢urypax u MX OCHOBHBIMU CBOWCTBaMHM, 3HAHHE TEOpeM, GOPMYJ U YMEHHE UX NPUMEHSTD,
YMEHHUS J10Ka3bIBaTh TEOPEMBI U HAXOJUTh HECTaHJapTHBIE CIIOCOOBI pellIeHus 3a/1ay;

q)OpMI/IpOBaHI/IC YMCHHA pacClio3HABATL Ha YCPTCIKAX, MOJACIAX U B PCAJIbHOM MHUPC
MHOT'OT'paHHUKHA U TEJIa BpallICHUA, KOHCTPYUPOBATH TCOMETPUUCCKHUEC MOJCIIN;

dbopMupOBaHHE  TMOHUMAHUS  BO3MOXXHOCTH  AaKCHOMATHYECKOTO  MOCTPOCHUS
MaTeMaTHYeCKUX TeopHil, popmMHupoBaHNe MOHUMAHUS POJIM aKCHOMAaTHKU MPU MPOBEIECHUU
paccyXIeHHil;

¢dopMHpoBaHHE YMEHMs BJaJleTh METOJaMM JO0Ka3aTelbCTB U aJTOPUTMOB pELICHUS,
YMEHHUSI HMX NPUMEHATh, IPOBOAMUTH JOKAa3aTENIbHBIE PpACCYXACHHUS B XOJAE pEIICHUs
CTEpEOMETPUYECKUX 3a/7ad M 3a7ad C MPaKTHYECKUM cojepxaHueMm, (opMHUpOBaHUE
MpPE/ICTaBICHUs] O HEOOXOJMMOCTH JI0Ka3aTeIbCTB MpPU OOOCHOBAHMM MAaTEMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMATHKU B IPOBEJEHUM JE€AYKTUBHBIX PaCCYXICHUI;

pa3sBUTHE U COBEPIIEHCTBOBAHUE HHTEJUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH
o0yyJaroImuxcs, MO3HAaBaTEIIbHOW AaKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHUH, KPUTUYHOCTU
MBIIUICHHUS], HHTEpeCca K U3yYEHUIO T€OMETPUH;



(dopmupoBaHne (YHKIMOHAIBHONW I'PAMOTHOCTH, PEJIEBAHTHOM I'€OMETPHM: YMEHMs
pacrio3HaBaTh IPOSBICHUS TEOMETPUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peaJIbHBIX )KMU3HEHHBIX CUTYALUSAX U IIPU U3YUEHUH APYTUX YUEOHBIX PEIMETOB, IPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJACIHMPOBAHUS PEAIbHBIX CUTYaLlUH, UCCIECIOBAHMS
IIOCTPOCHHBIX MOJEIEH, HHTEPIPETALUH IT0JY4EHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJEpXKATEIbHBIME JTHHUAMU y4ueOHOro Kypca «l'eomerpus» B 10-11
Kkiaccax sABtOTCA: «lIpsMble M MIIOCKOCTH B MpOCTpaHCTBE», «MHororpanHukn», «Tena
BpalleHUs1», «BEKTOPBI U KOOPJMHATHI B IPOCTPAHCTBEY, «JIBHKEHUS B IPOCTPAHCTBEY.

ChopmynmupoBarnnoe Bo PI'OC COO TpeboBaHnEe «yMETh ONEPUPOBATH MOHATHIMI,
peNieBaHTHBIMH T€OMETPHUH Ha YriayOsnéHHOM ypoBHE oOydeHus B 10—11 kiaccax, OTHOCHTCS
KO BCEM COZIep KaTeJIbHBIM JIMHUAM Yy4eOHOro Kypca, a GopMupoBaHHE JTOIMYECKUX YMEHHH
pacripesiesigieTcsi He TOJBKO IO COJEpKaTeIbHBIM JIMHHUSM, HO M IO rojamM oOydeHus.
Copepxanue 00pa3oBaHUs, COOTBETCTBYIOLEE IIPEIMETHBIM pE3yJbTaTaM OCBOEHUS
OenepanpHoit  paboyedt  mporpamMMbl, — pacmnpenei€éHHbIM MO  rojaaM  oOydeHws,
CTPYKTYPUPOBAHO TaKMUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHLUIIHAIBHBIM BOIIPOCAM
oOyyaromuecst oOpalaJiuCh HEOJHOKPAaTHO. JTO IIO3BOJSIET OPraHU30BaTh OBJIAJCHUE
r€OMETPUYECKUMU TIOHATUAMM UM HaBBIKAMHU IOCJEAOBATENbHO M IOCTYIATENIBbHO, C
COOJIIOICHHEM TIPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO CHCTEMY
reOMETPHUECKUX MPeACTaBICHUI 00yUYaloIMUXCsl, pacIupsist U yriryossis e€, o0pas3ys MpovHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexosa k U3y4eHHIO T€OMETPUU Ha YIITyOIEHHOM YPOBHE IO3BOJISET:

co3nate ycioBus s auddepeHnnanuu oOy4eHHs, TMOCTPOSHUS WHIAWBHIYATbHBIX
o0pa3oBaTeNbHBIX MporpaMM, oOOecnedynTh YriyOn€HHOe W3y4YeHHE TeOMETpPHH Kak
cocTaBsIoNIel yueOHoro npeamera «MareMaTukay;

MOJFOTOBUTH 00YYAIOIIKXCS K MPOIOJKEHUIO U3yYEHUSI MATEMaTHKU C yU€TOM BbIOOpa
Oymyuieit mpodeccun, odecrneunBasi MPEeMCTBEHHOCTh MEX Ty OOIIMM U MPodecCHOHATBHBIM
o0pazoBaHHEM.

Ha u3yuenue yuebHoro kypca «['eomeTpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
gaca: B 10 kmacce — 102 ygaca (3 gaca B Henenio), B 11 kiracce — 102 gaca (3 vaca B HE/IemIO).

J5ig peanuzanuu mporpaMMbl UCIIONIB3YIOTCS YI€OHUKH, JOMYIIEHHBIE K NCIOIb30BAHUIO
TP peau3aliyi UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX MPOTPAMM
HAYaJbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHEro 00IIero 00pa3oBaHus OpraHU3aIUsIMH,
OCYIIECTBIISIOMUMH 00Pa30BaTEIBHYIO ICSITEIBHOCTD, TPUKa30M MHUHIIPOCBEIIEHUS OT

21.09.2022 Ne 858 (¢ u3MEHEHUSMH U JONOJHEHUSAMH MpUKa3 MUHIIPOCBEIIEHUS! OT
21.05.2024 Ne 347):

Aranacsn JI.C., bByry3oB B.®., Kagomues C.b. u np. Maremaruka: anrebpa u Hayaiga
MaTeMaTUYeCKOoro aHanusa, reometpus. ['eomerpus: yueonuk mis 10-11 knaccos— M., AO
«M3narenscTBo [IpocBemenne»



DNeKTpOHHBIE 00pa30BaTEIIbHBIC PECYPCHI, JOMYIIICHHBIE K UCIIOJb30BAaHUIO ITPH peaTu3aIiiu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX IPOrpaMM HAYaTHHOTO
00111er0, OCHOBHOT'O 00IIIET0, CPETHETO 00IIero 00pa3oBaHus MPUKa30M MUHITPOCBEIICHUS
ot 21.05.2024 Ne 347:

e Tpenaxep «O6mako 3nanuit». Maremaruka. 10 kinacc, OO0 «Puzukon JIady;
e Tpenaxep «O06mako 3Hanuit». Maremaruka. 11 kinacc, OO0 «Puzukon JIady;
e Teomerpus. 10 kmacc, OO0 «AKmnaccy;
e Teomerpus. 11 kmacc, OO0 «IKmnaccy»

HﬂaHI/IpyEMbIe pe3yJabTaThbl 0CBOCHHUS yqeﬁnoro Kypca

JInyHOCTHBIE Pe3yJabTaThI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS POrpaMMBbl y4eOHOTro Kypca «I eoMeTpus»
XapaKTEPU3YIOTCA:

I'paxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIET0Cs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCHIICKOTO OOIIECTBA, MPEICTABICHUEM O MATEMAaTHYECKUX
OCHOBaX (DYHKITMOHHPOBAHUS PA3IMYHBIX CTPYKTYP, IBICHUH, TPOIEAYp TPaXkKTaHCKOTO
oO1ecTBa (BEIOOPHI, OMIPOCHI U TIP.), YMEHHEM B3aUMOJIEHCTBOBATH C COITUATBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHUIMU U HA3HAUCHHUEM.

IIarproTrnyeckoe BOCIIUTaHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKON TPaXKIaHCKOM UIEHTUYHOCTH, YBAKEHUS K MMPOLLIIOMY U
HACTOSIIEMY POCCUMCKON MATEMATHUKH, IEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSAM
POCCHICKAX MAaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTUKEHHUH B IPYTHX HayKaxX, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHMEM JYXOBHBIX IEHHOCTEH POCCUHCKOT0 Hapoa; c(hOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT0 TIOBEJIEHUS, CBSI3aHHOTO C PAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHNI HAYKH U I€ATENbHOCTHIO YUEHOT0; OCO3HAHUEM JIMUHOT'O BKIJIa1a
B IIOCTPOEHHE YCTOWYMBOIO OyAYyILETO.

JcTeTHYECKOE BOCIIUTAHUE:
ACTETHYECKUM OTHOIIICHUEM K MHPY, BKII0Uas 3CTETUKY MaTeMaTHIECKHX 3aKOHOMEPHOCTEH,

00BEKTOB, 3a/1a4, PELICHUH, paCCYKICHU; BOCTIPUMMYHBOCTBIO K MATEMaTHYECKHM
acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.



duznyeckoe BOCIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEpEcax 3/J0pOBOTO
u 6e3onacHOro odpasa JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO (310pPOBOE
MUTaHue, cOAIaHCUPOBAHHBIN PEXXUM 3aHITHI U OTJbIXA, peryisipHas puznyeckas
aKTUBHOCTH); (PU3MUYECKOTO COBEPILIEHCTBOBAHUS, IIPH 3aHITUSX CIIOPTUBHO-
037I0POBUTEIBHON JESATENLHOCTHIO.

Tpynosoe Bociutanue:

TFOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYA0IH00MS; HHTEPECOM K pPa3IndHbIM
cdepam nmpodeccrnoHabHOM 1eATeTbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€
MIPUJIOKEHUSMHU, YMEHHUEM COBEPIIaTh OCO3HAHHBIN BBIOOp OyaylIeil mpodeccun u
pealn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MIJIaHbl; TOTOBHOCTHIO U CIOCOOHOCTBIO K
MaTeMaTHIEeCKOMY 00pa30BaHHIO U CaMOOOPa30BaHUIO HA IPOTSDKEHUH BCEH JKU3HU;
TOTOBHOCTBIO K aKTUBHOMY yYacCTHIO B PEIICHUU MPAKTHUECKUX 3a/1a4 MaTeMaTH4YeCKON
HaIpaBJIEHHOCTH.

9KoJ0rnuecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHIECKON KYIbTYpPhI, TOHUMAHUEM BIIMSIHUS COUATBHO-
SKOHOMMYECKHUX MPOLIECCOB HAa COCTOSIHUE MTPUPOAHOMN U COLIMATIBHON CPEJIbl, OCO3HAHUEM
rI100aTBbHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM; OpUEHTAIE Ha TPUMEHEHNE
MaTeMaTUYeCKUX 3HAHUH JIJIsl pEeIIeHUs 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpeibl,
MJITAHUPOBAHUS MOCTYINKOB U OLIEHKU UX BO3MOKHBIX MTOCJIEICTBHUM JIJIs1 OKPY>KaroLIeH Cpebl.

HeHHOCTI/I HAYIHOI'0 MO3HAHMUA:

C(l)OpMI/IpOBaHHOCTLIO MHPOBO33pPCHUA, COOTBECTCTBYOIICT'O COBPEMECHHOMY YPOBHIO
Pa3BUTHA HAYKU U 061H€CTB€HHOI>1 IMMPAKTHUKH, TIOHUMAaHUEM MaTeMaTHYeCKOI HAyKM KaK
C(l)epbl YeJIOBEUYECKOH ACATCIIBHOCTH, 3TAIIOB €€ Pa3BUTUA U 3HAYUMOCTU IS PA3BUTUA
OUBUIIN3allH,; OBJIAJACHUEM SA3BIKOM MAaTCMAaTUKHU U MaTeMaTHIEeCKOMH KyanypOfI KakK
CpCACTBOM NNIO3HAHUSA MHPA; TOTOBHOCTBIO OCYIICCTBJIATH IMPOCKTHYIO U HCCIICAOBATCIILCKYIO
ACATCIIBHOCTD MHAUBHUIYAJIbHO U B I'PYIIIIC.

MetanpeaMeTHblIe pe3yJIbTaThl

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS MPOTpaMMbl yueOHOTO Kypca «I eomMeTpus»
XapaKTEPU3YIOTCS OBJIAJEHUEM YHUBEPCATbHBIMU MO3HABATEJIbHBIMHM JCHCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JE€HCTBUSMH, YHUBEPCAIbHBIMU PETYJISATUBHBIMU
IeHCTBUSIMH.

1) YHuBepcanbHbIC MO3HABATEIbHBIE JCHCTBHS, 00ecIIeunBatoT (hopMHUpPOBaHHE 0Aa30BBIX
KOTHUTHBHBIX IIPOLIECCOB 0OYYArOIMXCs (OCBOCHUE METO/IOB MTO3HAHHSI OKPYKAIOIIETO
MUPAa; IPUMEHEHUE JIOTHYECKUX, UCCIIE0BATENBCKUX ONepalnii, yYMeHui paboTarts ¢
nHpopmanuen).

Ba3oBble Jlornueckue qelcTBUA:



BBISIBJIATh U XapaKTEPU30BATh CYLLIECTBEHHbIE IPU3HAKU MaTeMaTHYECKUX
00BEKTOB, MMOHATHIA, OTHOIICHUH MEXAY MOHATUAMU; (POPMYITUPOBATH
OIpeieNIeHus MOHTUI; YCTaHABIMBATh CYILIECTBEHHBIN IPU3HAK KI1aCCU(PUKALINH,
OCHOBaHUs JJ1s1 0000IIEHUS M CPAaBHEHUS, KPUTEPUH IPOBOIUMOTO aHAJIH3A;

BOCIIPUHUMATh, (POPMYIHPOBATH U IPEOOPA30BLIBATE CYKJIECHH: YTBEPAUTEIbHbIC
" OTpULATCIIbHBIC, CIUHUYHBIC, YACTHBIC U 06H_[I/Ie; YCJIOBHBIC;

BBISIBJIAT MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUUS B
¢axTax, 1aHHBIX, HAOTIONEHUSAX U YTBEPKICHUX; IPEJIarath KPUTEPUN IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U POTUBOPEUNH;

ACJIaTh BBIBOJbI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HUHAYKTUBHBIX
YMO3aKJIOUEeHUH, YMO3aKIIOYEHNUH 110 aHAJIOTHH;

MMPOBOAUTE CAMOCTOATCIIBHO JOKA3aTCIIbCTBA MATEMATUUCCKUX yTBep)KIleHI/If/'I
(mpsiMbI€ ¥ OT MPOTUBHOI'0), BEICTPAUBATh apI'yMEHTALUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPHUMCEPHI; 000CHOBBIBATL COOCTBEHHEBIE CYXICHUS U BBIBOIBI,

BBIOMPATH CI10CO0 perieHns yueOHoH 3a1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB
petieHus, BEIOMpaTs HanOoJee MOIXOASIINI ¢ y4ETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTebCKue JeiiCTBUA:

UCIIOJIb30BaTh BONIPOCHI KaK UCCIIE0BATEIbCKUN HHCTPYMEHT IIO3HAHUS;
(dopMynHpoBaTh BOIPOCHL, (GUKCUPYIOILKE IPOTUBOpPEUNE, IPodIIeMy,
yCTaHaBJIMBATh HCKOMOE U JaHHOE, POPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh
CBOIO TIO3UIINI0, MHEHHUE;

MPOBOAMTH CAMOCTOSITEIBHO CIUIAHWPOBAHHBIN KCIIEPUMEHT, HCCIIE0BaHUE 10
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro 00bEKTa, IBJICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;
CaMOCTOSITENIbHO (POPMYIMPOBATH OOOOIEHHS U BBIBOJIBI 110 PE3yIbTaTaM
MPOBEJIEHHOT0 HA0JII0/IEHUS, UCCIIE0BAHNUS, OLIEHUBATh JOCTOBEPHOCTD
MOJYYEHHBIX pe3yJIbTaToOB, BHIBOJIOB U 0000IIEHUH;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, & TAKIKE BBIIBUTATh
MPEJITOJIOKEHNS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmanmeii:

BBISIBJISATH 1€(UIMTHI HH(POPMAILIUH, TAHHBIX, HEOOXOMMBIX JJIs1 OTBETa Ha BOIIPOC
U JUTS pEeTIeHsI 3a/1a9H;

BbIOMPATh MH(OPMAIIMIO U3 UCTOYHUKOB Pa3IMYHBIX THIIOB, AaHATU3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIPETHPOBATH HH(DOPMAIHIO Pa3IMYHBIX BUAOB U POPM
Hpe/ICTaBICHNUS;

CTPYKTYpUPOBaTh HH()OPMAIIHIO, TIPEACTABIIATE €€ B Pa3IMYHBIX (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLIEHUBATh HAJIC)KHOCTh MH(POPMALIUH IO CAMOCTOSTENIHLHO CPOPMYITUPOBAHHBIM
KPUTEPHSM.

2) YHuBepcalibHbIe KOMMYHHKATHBHBIE JICHCTBUS, 00eCTIeYrBalOT CHOPMHUPOBAHHOCTh
COIMAJIBHBIX HAaBBIKOB 00yYarOIIXCSl.



Oo0menue:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
LEJISIMU OOLLIEHUS; ICHO, TOYHO, TPaMOTHO BBbIPaXKaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U IUCBMEHHBIX TEKCTaX, AaBaTh NOSICHEHUS 110 XO/1y PEIICHUS 3a0auH,
KOMMEHTHPOBATh MOJIYyYEHHBIN PE3yibTar;

e B X0Je 00CYXXICHHUS 337aBaTh BOIPOCHI MO CYLIECTBY 00CYXKIaeMOI TEMBI,
po0JIEMBI, pelIaeMoi 3a/1aul, BBICKa3bIBaTh UJEH, HALIEIIEHHbIE HA TIOUCK
PELIEHUS; COMIOCTABIIATH CBOU CYXKICHUS C CYXKICHUSMHU IPYIrUX YYACTHUKOB
nanora, oOOHapy>KUBAaTh Pa3InyKe U CXOACTBO MO3UIIMIA; B KOPPEKTHOU Gopme
dbopMynupoBaTh pa3HOTrIACHs, CBOM BO3PAKECHHUS;

e TIPEACTABIATH PE3YJIbTAThI PEIUICHUS 3a/lauM, IKCIEPUMEHTA, UCCIIEJOBAHMS,
MIPOEKTa; CAMOCTOSTENILHO BBIOMPATh (POpMAT BBHICTYIUICHHS C YYETOM 3a7a4
Ipe3eHTAllMU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4ecTBO:

e TIOHHMMATh M UCIIOJIF30BATh MPEUMYIECTBA KOMAH/IHOM U MHAWBHUIYaTbHOU PabOTHI
IIPU pelIeHNHU y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOH 1€ATEIbHOCTH,
IUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, pacipeeNaTh BUIbI padoT,
JIOTOBAPUBATHCS, 00CYXKIATh MPOLIECC U pe3yIbTaT padoThl; 000011aTh MHEHHS
HECKOJIbKUX JIFOJIEH;

e Y4acTBOBATb B IPYMIOBBIX (hopMax paboThl (00CYKIeHHS, 0OMEH MHEHHI,
MO3TOBBI€ IITYPMbI M UHBIE); BBITIOIHATH CBOIO YacTh PabOThl U KOOPIMHUPOBAThH
CBOM JICMCTBUS C APYTUMU YJIeHAMH KOMaH/bl; OLIEHUBATh KaYeCTBO CBOETO BKJIaJa
B OOIIMI MPOJYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM yHYaCTHUKAMHU
B3aUMOJEUCTBUSL.

3) YHuBepcabHbIC peryJsiTUBHbIE ICHCTBUS, 00eCIeYHBaOT (POPMUPOBAHHUE CMBICIOBBIX
YCTaHOBOK M ’KM3HEHHBIX HABBIKOB JINUHOCTH.

CaMoopranmM3anusi: COCTaBIATh IJIaH, AJITOPUTM peIlIeHHs 3a]1a4u, BHIOUPATh CIIOCO0
pEILIeHUs C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEILICHHUH C y4eTOM HOBOM MH(pOPMAIIH.

CaMOKOHTPOJIb:

e BIJIaJI€Th HaBBIKAMU MO3HABATEIbHOUN peIieKCHM KaK OCO3HAHHUS COBEPIIAEMbIX
NENCTBUI U MBICIIUTENBHBIX MPOLIECCOB, UX PE3Y/IbTATOB; BIaIETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U Pe3yIbTaTa pelieHus: MaTeMaTUYeCcKOM
3a/1a4i;

e TPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PELICHUH 3a/1a4H,
BHOCUTB KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX 00CTOSATENbCTB, TaHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATH COOTBETCTBHE PE3YJIbTATA IIENIU U YCIOBUSAM, OOBACHATH IPUIUHBI
JOCTHKEHUS UM HEJIOCTUKEHUSI Pe3yJIbTaTOB ACSITEIbHOCTH, HAXOIUTh OLIHOKY,
JIaBaTh OLIEHKY IPHOOPETECHHOMY OIIBITY.

Ilepeuens (koaupukaTop) NpoBepsieMbIX TPEOOBAHUH K MeTaNPeAMEeTHBIM pe3ybTaTamM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHOM NMPOrpaMMbl CpeiHero oo01ero od0pa3oBanusi
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[TpoBepsiembie TpeOOBaHUS K METAPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS

OCHOBHO# 00pa30BaTeIbHON IPOrPaMMBbI CPETHETO 00IIETO

o0Opa3oBaHUs
[To3naBaTenbHBIC YHUBEpCAbHBIC YaeOHbIC AcicTBU (nayiee - YY /1)

bazoBrie 1orudeckue qeHCTBUS

YcraHaBnuMBaTh CYIIECTBEHHBIM TPU3HAK WM OCHOBAaHUS JUISI CPaBHEHUS,
KJIacCU(UKAUU U 0000IICHUS

BEISBISATE 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX

CamocrosTenpbHO (OPMYITHPOBATH M AKTYaU3UPOBATh Mpo0IeMy, paccMaTpUBaTh
e€ BCECTOPOHHE;

ONpEAeNATh LeNu JeATENbHOCTH, 3aJaBaThb IapaMeTpbl M KPUTEPUH HX
JOCTHDKEHUS

BHOCHUTE KOpPPEKTUBBI B AEATENBHOCTb, OLEHHBATH COOTBETCTBHE PE3YJIbTATOB
LeJISIM, OLIEHUBATh PUCKHU IOCIIEACTBUN JESITEIbHOCTH

Pa3BuBath KpCaTHBHOC MBLIIJICHUC ITPH PCIICHNUH )KU3HCHHBIX npo6neM

ba3oBble nccnenoBaTenbCKue 1eUCTBUS

Brnaners HaBblkaMM y4eOHO-MCCIIEOBATENBCKOM M TNPOEKTHOW JEATENIbHOCTH,
HaBbIKaMU pa3pelieHus npooiem

OBnaneHrne BHJIAMHU JCATEIBHOCTH 10 IOJYYEHUIO HOBOTO 3HAHHA, €ro
UHTEpIIpeTalluy, NpeoOpa3oBaHUI0 M MPUMEHEHHUIO B PA3JIMYHBIX Y4EeOHBIX
CUTYallUsX, B TOM YHCJIE TP CO3/1aHUM YUEOHBIX U COLIMATIBHBIX TPOCKTOB

®opMHpOBaHUE HAYYHOT'O THUIIA MBIILJICHUS, BIaJICHUE HAYYHONH TEPMUHOJIOTUEN,
KJIFOUEBBIMH ITOHATHSMHA U METOJAMU

BBIABIIATE IPUYMHHO-CIIEACTBEHHBIE CBA3H U AKTYaJIM3UPOBATH 3a]1a4y, BBIIBUTaTh
TUIIOTE3y €€ pELICHHs, HAaXOAUThb apryMEHThl U1 J0Ka3aTeabCTBA CBOUX
YTBEPKJICHMM, 3aaBaTh apaMETPbl U KPUTEPUU PELICHUS

AHaJ'II/ISI/IPOBaTI) IMMOJIYYCHHBIC B XOA€ PCHICHUA 3aaa4u PE3yJIbTaTbl, KPUTHYCCKU
OLCHUBATHL UX NOCTOBCPHOCTD, IIPOTHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX

VYMeTh MEepeHOCUTh 3HAaHWS B TIO3HABATEIBHYIO W TPAKTUYECKYIO 00JacTh
KU3HEJEATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 001acTel; OCYIECTBIATh
1eJIeHaNpaBIeHHBIN TTOMCK MepeHoca CPeCTB U CIOCO0OB IeHCTBUS B

PO ECCHOHAIBHYIO CPEy

CnocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOMCKY METOJOB pElIEeHUs
NPAaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METO/IOB ITO3HAHMS;

CTaBUTh M  (QOpMYIMpOBaTh COOCTBEHHBIE 3aJadyd B  00pa3oBaTeIbHOU
ACATCIIBHOCTH U J KU3HCHHBIX CUTYAIIUAX;

CTaBUTb IPOOJIEMBI U 33JjauH, JOMYCKAIOIIUE aJIbTEPHATUBHBIE PELICHHUS;
BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUTrHHAJIbHBIC IMTOAXOAbI U PCIICHUA,
paspabaTbiBaTh IJJaH PpEIIEHUS MHpoOJeMbl C Y4YETOM aHalu3a HMEIOIIUXCS
MaTepUalIbHBIX U HEMATEpHUAILHBIX PECYPCOB

Pabota ¢ nuadopmanmeit
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2.1.1

2.1.2

2.1.3

3.1
3.11

3.1.2

3.2
3.2.1

3.2.2

3.3

Bnaners HaBbikamu ToNydyeHUss MH(OpMALMM M3 HMCTOUYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYIIECTBIATh  IIOMCK, aHalu3, CUCTEMAaTH3alUl0 U
MHTEPIIPETALMIO UHPOPMALIMK Pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHUS

CoznaBaTh TEKCTHI B pa3IMYHbIX QopmaTax ¢ y4€TOM Ha3zHaueHUs HHGOpMaLuu U
LEJIEBOM  ayIUTOPHH, BbIOMpas ONTUMANbHYIO (OpPMY NpPEACTABICHUA U
BU3yaJIN3aluU

OueHuBaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh HHGpOpManuu, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMam

Hcnonk3oBath cpeacTBa WHOOPMAMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX M OpraHM3AIlMOHHBIX 3a/Jad C
coOnroficHNEeM TpPeOOBAaHHW DPrOHOMHUKH, TEXHHKH O€30IaCHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBOBbIX M JTHUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
Oe3omacHOCTH

Brnaners HaBbIKaMM pacrno3HaBaHUS M 3alIUThl MH(OpManuu, WHGOPMALMOHHOM
0€30I1aCHOCTH JIMYHOCTH

KommyHukatusHbie VY /[

OO61eHue

Ocy1ecTBIsSITh KOMMYHUKALUU BO BCEX cepax )KU3HU; BIAJETh Pa3InIHbIMU
crioco0amu OOLIeHUs U B3aUMOACHCTBUS

Pa3BEpHYTO U JTOrMYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEICTB

ApPryMEeHTHpOBaHHO BECTHU JAUAJIOT

Perynarusneie YV /|

Camoopranuzanus

CaMoCTOATEIBHO OCYIIECTBIISATh O3HABATENBbHYIO A€ATE€IbHOCTD, BBISBIIATD
npo0JIeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 331a4H B 00pa30BaTENIbHOI
JeSITEIbHOCTH U dKU3HEHHBIX CUTYallUsIX; JaBaTh OLIEHKY HOBBIM CUTYalUsIM

CaMOCTOATEIHLHO COCTABIIATH TUIAH PEIIEHUS TPOOIEMBI ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M MIPEANIOYTEHHI; IeJIaTh OCO3HAHHBIN
BBIOOD, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PEIlIeHUE; OIICHUBATh
NPUOOPETEHHBIN OMIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO HIMPOKON JIPYIUIIMU B Pa3HBIX
00J1acTsAX 3HAHUN

CaMOKOHTpOJIb

JlaBaTh OILIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHUBBI B JE€SATEIbHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM

Bnaners HaBbIKaMH I03HABaTENbHON pedIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICTUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHMUIA;
UCIIOJIb30BaTh NPUEMBI peQUIeKCHH [UIsl OLEHKH CHUTYyalliHd, BbIOOpa BEPHOIO
pelieHus;

YMETb OL[EHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHHUS M0 UX CHIKEHUIO
DMOIMOHATBHBIN UHTEIJIEKT, IPEATOIAraroniiuil ChOpMUPOBAHHOCTD:
CaMOPETYJIMPOBAHUSI, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHNE, CIIOCOOHOCTh aJalTUPOBATHCS K
HYMOIIMOHATBHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;
BHYTpPEHHEH MOTHUBAIIMH, BKITIOYAIOIIEH CTpEMIICHUE K IOCTHKEHUIO LIETTH U YCIIEXY,
ONTUMHU3M, WHUIUMATUBHOCTh, YMEHHUE JIeWCTBOBaTh, MCXOJd M3 CBOMX
BO3MOKHOCTEHN

Hpe)lMeTHbIe pe3yJabTaThbl



K koniry 10 kiacca oOydaroniuiicss HayqduTCst:

® cBOOOIHO ONIEPUPOBATh OCHOBHBIMU MOHATHSIMU CTEPEOMETPUH NIPH PEILICHUH 3a]a4
U IPOBEJICHUM MaTeMaTHUECKUX PACCYKIECHUM;

® I[PUMEHATh AKCHOMBI CTEPEOMETPUM M CJHEACTBUS W3 HHUX IIPU  PELICHUU
reOMETPUUYECKUX 3a]ay;

® KJIACCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN
B IIPOCTPAHCTBE, IPSIMbBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

® CBOOOIHO ONIEpUPOBATH MMOHATUSAMH, CBA3aHHBIMU C YIJIaMH B IPOCTPAHCTBE: MEXKIY
IPSIMBIMH B IPOCTPAHCTBE, MEXKY NMPSIMOMN U MJIOCKOCTHIO;

® cBOOOIHO ONEPUPOBATh MOHATHAMMU, CBSI3aHHBIMHU C MHOT'OI'PAaHHUKAMU;

¢ cBOOOJIHO pacro3HaBaThb OCHOBHbBIE BH/bl MHOI'OI'PAaHHUKOB (MpU3Ma, MUpaMuia,
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

® KJTACCH(HUIIMPOBATH MHOTOTPAHHUKH, BEIOWPAst OCHOBAHUS /TS KJIACCU(HUKALINY;

® CBOOOZIHO OIEPUPOBATH MNOHATUSMH, CBS3aHHBIMU C CEYEHHUEM MHOIOIPaHHHUKOB
IUIOCKOCTBIO;

® BBIIOJIHATH MapajlIeIbHOE, IEHTPAJIbHOE U OPTOTOHAIBHOE IPOSKTUPOBAaHUE (UTYp HA
IUIOCKOCTh, BBIIOJHATH N300pakeHust pUryp Ha MIIOCKOCTH;

® CTPOUTH CEUEHHs] MHOIOI'PAaHHUKOB Pa3IMYHBIMU METOAAMH, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEepPTEeKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJl CBEPXY, COOKY,
CHM3Y;

® BBIYUCJIATH IUIOMIAJM TOBEPXHOCTEM MHOTOTpaHHMKOB (IpHU3Ma, MUPaMUJA),
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POopMyT;

¢ cBOOOJIHO ONEpUPOBATh MOHATUSIMH: CUMMETpPUsS B MPOCTPAHCTBE, LIEHTP, OCb W
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPHI;

¢ cBOOOJIHO ONIEpUPOBATh NOHITUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

® BBINOJIHATH JEMCTBHS HaJl BEKTOPaMu;

e pemiaTh 3a7aud Ha JIOKA3aTeIbCTBO MATEMAaTHYECKHMX OTHOLIEHUN U HaXOXJICHUE
FEOMETPUUYECKUX BEJIUYMH, [PUMEHSAS M3BECTHBIE METOABl IPU  PEIICHUU
MaTeMaTHYeCKUX 3aj[ad MOBBIIIEHHOT'O U BHICOKOTO YPOBHSI CJIO’KHOCTH;

® [IPUMEHSATH NIPOCTENHIINE IPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO- KOMMYHUKAIlMOHHbBIE
CUCTEMBI MPU PELIEHNN CTEPEOMETPUUECKUX 3aay;

® U3BJIEKATh,  INPEOOpa3oBBIBATH M WHTEPOPETHPOBaTh  MHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJICTABICHHYI0 Ha yeprexax U
pHUCYHKaX;

® IPUMEHATh TIOJyYEHHbIE 3HAHUS Ha MPAKTHUKE: CpaBHMBAThb W aHAJIU3UPOBATH
pealIbHbIE CUTYallH, IPUMEHATh U3yUYEHHBIE TOHATHS B IIPOLIECCE TOMCKA PELIEHUS
MaTeMaTH4ecKu C(OpPMYIUPOBAaHHOM MpOOJIEMBl, MOAEIUPOBATH pEalbHbIC
CUTyallUl Ha S3bIKE€ TE€OMETPHM, MCCIEeN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATHH U TEOpeM, anmnapaTa ajireOpsl, pemarb
[IPaKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXO0XKJIEHUEM I€OMETPUUECKUX BEIUUNH;

® IMETh IPEJICTABICHUSI 00 OCHOBHBIX ATalaxX pPa3BUTUS I€OMETPUU KAK COCTaBHOM
JacTH (pyHAaMEeHTa Pa3BUTHS TEXHOJIOTHA.



K koniy 11 kmacca oOydaromuiicss Hay4YuTCs:

¢ CBOOOJIHO OTNEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C IIMJIMHAPUYECKOM, KOHUYECKON U
chepruecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TIOTyYCHHUS;

® OIIEPUPOBATH MOHATHUSMH, CBSI3aHHBIMU C T€JIaMU BpAILEHUS: IIMIUHIPOM, KOHYCOM,
cdepoit u mapom;

® pacro3HaBaTh Teja BpameHus (UIuHIp, KOHYC, cepa u map) 1 00bACHATH CIIOCOOBI
MIOJTyYEHUS TEJl BPAICHUS;

e KIaccu(pUIMPOBATH B3aUMHOE PACIIONIOKEHHE CPEepbl U IMIIOCKOCTH;

® BRIYUCJIATH BEJIUYUHBI SJIEMEHTOB MHOTOIPDAHHUKOB W Tel BpalleHUs, o0bEMBI U
TUIONIA/IA TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BPAIICHHSI, TCOMETPHYCCKHUX TEJ C
MpUMEeHEHUEM (HOpMYIL;

® CBOOOJIHO OTIEPUPOBATH TOHATHUSMH, CBSI3aHHBIMHA C KOMOMHAIIMSIME TEJI BPALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PaHHUK, BIUCAHHBIN B c(hepy U OMHMCAHHBIN 0KOJIO chephl,
cdepa, BliucaHHas B MHOTOTPAHHUK UJIU TEJIO BPAIICHHUS,

® BBIYUCJIATH COOTHOIICHUS MEXIY IJIOMAAsIMHU OBEPXHOCTEN U 00bEMaMH OJOOHBIX
TeII;

e 1300pakaTh W3ydaeMble (DHUTYpBI, BBHIMOIHATH (BBIHOCHBIC) IUIOCKHE YCPTEIKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHHUS
TeJ BpalleHHUS,

® II3BNIEKaTh,  WHTEPIpPETHpPOBaTH U  MmpeoOpa3oBbIBaTh  HHOpMaIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTypax, MPEJCTABICHHYI0 Ha YepTexax U
pPHUCYHKaX;

® CBOOOJTHO OTIEPUPOBATH MTOHITHEM BEKTOP B IPOCTPAHCTBE;

® BBINOJIHSTH OTEPAIlUU HaJl BEKTOPAMHU;

® 3371aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOI ccTEMe KOOP/IMHAT;

e pemiaTh TEOMETPUUECKHE 3aJaud Ha BBIYUCICHHE YIJIOB MEXAY TMPSMBIMH U
IJIOCKOCTSIMHU, BBIYUCIICHUE DPACCTOSIHMM OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHHH,

® CBOOOJIHO OIEPHPOBATh IMOHSATHSAMH, CBSI3aHHBIMH C JBUKCHHEM B IMPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUN;

® BBINTOJTHATh M300paKEHUS MHOTOTPAHHUKOB W TN BpPANICHUS TPH TMapajuieIbHOM
IIEPEHOCE, LEHTPAIbHOM CHMMETPUH, 3E€pKAIIBHOM CUMMETPUH, NPHU IOBOPOTE
BOKPYT MPSAMOH, MpeoOpa3oBaHusl MOA00HS;

® CTPOWTH CCUCHWS MHOTOIPAHHUKOB ¥ TN BpANICHUSA: CCUYCHHS IWIMHJIpA
(mapamnenbHO W TEPHEHIUKYISIPHO OCH), CEUYeHHS KOHyca (TmapasuieibHbie
OCHOBAHUIO U MPOXOJSIIKE Yepe3 BEPIINHY), CEUCHHUS I1apa;

® JICTIOJIh30BaTh METO/bl TOCTPOSHUSI CEUEHUH: METOJ CIEAOB, METOJ BHYTPEHHETO
MPOEKTHUPOBAHMUS, METOJT IEPEHOCA CEKYIIEH TUIOCKOCTH;

® I0Ka3bIBaTh T€OMETPUUECKUE YTBEPIKICHMUS;

® IPUMEHATh TEeOMEeTpuYeckue (aKThl I PEHMICHUS CTePEOMETPHYECKHX 3ajad,
MIPEIoJIaraloIuX HECKOIBbKO I1aroB PELICHUs], €CIIA YCIIOBUS IPUMEHEHUS 3aJaHbl
B SIBHOW M HESIBHOU (opme;

e pemiaTh 3a7auyd Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIIEHUN W HAXOXKICHHE
T€OMETPUUYECKUX BEIUYUH;



® [IPUMEHSTH [IPOrPAMMHBIE CPEJCTBA U 3IEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pEeLIeHNU CTEPEOMETPUUECKUX 3a/1aY;

® [IPUMEHATh IIOJIyYEHHbIE 3HAaHUS Ha MPAKTUKE: CpPaBHUBATh, AaHAJIU3UPOBATh U
OLICHMBATh pEAJbHBIE CHUTyallUHd, NPUMEHSATh H3YYECHHbIE IOHSITHUS, TEOPEMBI,
CBOMCTBa B HpOIECCe IOUCKA pEUIeHHs MaTeMaTU4YecKu CHOpMYITHpPOBAHHON
poOIEMBI, MOJCTUPOBATh pealIbHbIe CUTYAIIMH Ha SI3bIKE T€OMETPUH, UCCIIeI0BATh
IIOCTPOEHHBIE MOJEIU C HUCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHH U TEOpPEM,
anmnaparta ainreOppl, peliaTh MPAaKTHYECKHE 3a/ladd, CBSI3aHHBIE C HAXOXJICHUEM
F€OMETPUYECKHUX BEJINYUH;

® IMETh MpPEJCTaBICHUs 00 OCHOBHBIX STamax pPa3BUTHS I€OMETPUHM KaK COCTaBHOMN
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

Conepxxanue yueOHOro Kypca
10 KJIACC
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TTOHATHSI CTCPCOMETPUH. Tqua, npsmMasd, IIIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTHE 00 aKCHOMATHYECKOM MOCTPOCHUN CTCPEOMCTPUU: AKCHUOMBI CTCPECOMCTPHUU U
CICACTBUSA U3 HUX.

B3auMHOe pacrosiokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECH, MTapalIeIbHbIE
U ckpemuBarolmuecs mnpsaMmble. [lpusHaku ckpemmBaromuxcs npsameix. [lapamiensHOCTB
MIpsAMBIX U MI0CKOCTEH B IMPOCTPAHCTBC:. IMAapPAJUICIbHBIC TIPAMBIC B IIPOCTPAHCTBC,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MMAPAIUIEIBHOCTh NPSIMOM M IUIOCKOCTH. llapamnensHoe n
LIEHTPaAJIbHOE MPOEKTUPOBaHUE, N300paxkeHne Guryp. OCHOBHbIE CBOWCTBA MapaslIeIbHOTO
NpOeKTHUpoBaHUsA. V300paxkeHne ¢uryp B NapajuledbHONM  MPOEKUUH. YTIIbl C
COHAIpaBJICHHBIMU CTOPOHAMHU, YIOJ MCXKAY MNPAMBIMHU B ITPOCTPAHCTBE. HapaJ'[J'IGJ'II)HOCTI)
IIJIOCKOCTEM: MapajuleIbHbIE IIIIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX MIIOCKOCTeN. [Tpocremue
MPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TETpadJp, HapajieNenuIesl, MOCTPOSHHUE
CCUCHUN.

[lepnieHAUKYISAPHOCTh TPSAMOM M IJIOCKOCTU: MEPIEHIUKYJISAPHBIE TMpSMBIE B
MIPOCTPAHCTBE, MpSMbIE NapajuleJbHble M NEPIEHIUKYISApPHbIE K IJIOCKOCTH, MPHU3HAK
NEPNEHIUKYIAPHOCTH MPSMOM W INIOCKOCTH, TeopeMa O MpsIMOW NepHeHANKYIIpHON
m10ckocTd. OpTOroHanbHOE MPOEeKTUpOBaHKe. [leprneHANKyYIsp U HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 INTIOCKOCTHU, PACCTOSTHUE OT PSIMOM J10 TUIOCKOCTH, IPOEKIUs PUTYpHI Ha MIIOCKOCTb.
[lepneHIUKYISIPHOCTh TUIOCKOCTEW: TMPHU3HAK MEPHEHAMKYIIPHOCTH JABYX IUIOCKOCTEH.
TeopeMa 0 TpEX NepHEeHANKYIIAPaAX.

VYrael B IOpPOCTPAHCTBE: Yroa MEXIYy NPsIMOM W IUIOCKOCTBIO, JIBYTPaHHBIA YTOJI,
JIMHEMHBIN YTroJl ABYTPAHHOTO yriia. TpéXrpaHHblil 1 MHOTOTpaHHbIe YIiibl. CBOMCTBA MIIOCKHUX
yIJI0B MHOTOTpaHHOTO yriia. CBOMCTBA MIIOCKUX M ABYTPAHHBIX YIJIOB TPEXTPAHHOTO yrija.
TeopeMbl KOCHHYCOB M CUHYCOB UIsl TPEXTPAHHOIO yria.



MHoOrorpaHHuKH

Buasl MHOrorpaHHuKoB, pa3BEpTKa MHoOrorpaHHuka. lIpusma: n-yrosmpHas npusma,
npsiMasi U HaKJIOHHasl PU3Mbl, OOKOBasl M IOJIHAs MIOBEPXHOCTH Npu3Mel. [lapamnenenunen,
MPSIMOYTOJIBHBIA Tapajulesienunes] M ero cBoiicTBa. Kparuaiimime myTd Ha NOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. [IpoctpancrBennas teopema Iludaropa. [Mupamuga: n-
yrojabHas MUpaMUja, MpaBUIbHAsS U yceu€HHas nupamuabl. CBoiicTBa pédep M OOKOBBIX
rpaHedl npaBwiIbHOM mnupamuibl. IIpaBUibHbIE MHOIOTPAaHHUKM: NpaBUJIbHAs IpU3Ma U
MpaBWIbHAS MUpaMKa, IpaBUIIbHAS TPEYroJibHas MUpaMuia U IPaBWIBHBIA TETPasap, KyO.
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3p, JOAECKadAp U UKOCAIP.

Bbluucnenue »1€MEHTOB MHOTOIpaHHUKOB: pEOpa, auaroHanu, yriasl. [liomans
OOKOBOW IOBEPXHOCTH W TIOJIHOW TMOBEPXHOCTH MPSIMON MPU3MBI, IUIOUIAb OCHOBAHHIA,
TeopeMa O OOKOBOW IMOBEPXHOCTH MpsiMOW Mpu3Mbl. [lmomans OOKOBON TMOBEPXHOCTH H
IIOBEPXHOCTU IIPABWJILHOW NMUPaMU/IbI, TEOPEMA O IJIOLIAIA YCEUEHHOW TUPAMHUIBL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM IIPABWIBHBIX MHOTOIPAHHUKOB.
CumMeTrpusi B NpPaBUIBHOM MHOTOTPaHHHUKE: CHUMMETpHUSl Napajulelenuesa, CUMMETPHS
MIPaBUJIBHBIX NIPU3M, CHMMETPHS IPABWIIBHON ITUPaAMUBI.

BeKTopbl U KOOPAUHATLI B IIPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABICHHBIE W MPOTHUBOIMOJOXKHO HAIPABJICHHBIE BEKTOPHI.
PaBeHcTBO BEekTOpOB. [[€HCTBUSI C BEKTOpAMH: CIIOKEHHE W BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha uucio. CBOICTBA CIIOXKEHUS BEKTOPOB.
CBoiicTBa yMHOXEHHMsI BeKTOopa Ha uyucio. [loHdaTne kKoMIuiaHapHble BeKTOphl. [Ipu3Hax
KOMIUTAHApHOCTH TPEX BeKTOpoB. lIpaBmino mnapamwrenenumnena. Teopema o pasnokeHUH
BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTopaM. lIpsiMoyronbHas cucTeMa KOOpIHUHAT B
npoctpanctBe. KoopanHatel BekTopa. CBsI3b MEX 1Y KOOpAMHATAMYU BEKTOPA U KOOpAMHATAMU
TOYEK. YTOJI MEXly BekTopamu. CKaJIIpHOE POU3BEACHUE BEKTOPOB.

11 KJIACc

Teaa BpamicHus IHousarus: OUIMHAPHUYICCKAas TOBEPXHOCTh, KOHUYCCKAsA IMOBEPXHOCTD,
cepuieckas IIOBEPXHOCTh, 00pa3ylolIne MoBepxHOCcTel. Tena BpaleHus: MUIHHIP, KOHYC,
yceu€HHBIN KOHYC, chepa, map. BzaumHoe pacnonoxkenue chepbl U INIOCKOCTH, KacaTeabHas
TJI0CKOCTh K cepe. M300paskeHne Ten BpalleHHs Ha TIOCKOCTH. Pa3BépTka mummHapa u
konyca. CummeTtpus cepsl u mapa.

O06BEM. OcHoBHBIE CBOWCTBA 00bEMOB Ten. Teopema 00 00BEME TPSIMOYTOJBHOTO
napajuienenunena u ciaenctsus u3 He€. OOBEM MpsAMONM U HAKIIOHHOW MPU3MBI, IIWIHHIPA,
nupaMuel 1 Konyca. O0BEM 11apa 1 MapoBOTO CErMeHTa.

KomOuHanmu Ten BpalleHuss ¥ MHOTOIpaHHHMKOB. lIpu3Ma, BnucaHHas B IMIUHID,
oIMcaHHas OKoJo IuIuHApa. [lepeceuenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u



cheppl MIOCKOCThIO. [lOHSATHE MHOTOrpaHHUKA, OMHCAHHOTO OKOJIO cdepsl, cdepsl,
BIHCAHHOW B MHOTOTPAHHUK HWJIU TEJIO BpaICHUSI.

[Tomaas MOBEPXHOCTH HWIIMHAPA, KOHYCa, TUIomanab cepsl u e€ yacreil. [logobue B
npoctpancTBe. OTHomeHHe O00BEMOB, IUIOMIA/EH MMOBEPXHOCTEH TMOAOOHBIX Quryp.
ITpeoOpazoBanue monobus, roMoreTus. PeleHue 3agay Ha IUIOCKOCTH C HCIIOJIb30BAHUEM
CTEPEOMETPUIECKIX METO/IOB.

[TocTpoeHue ceyeHHil MHOTOTPAHHUKOB U TN BpPALCHUS: CEUYEHMs I[MIIMHIpPA
(mapannenbHO M MEPHEeHIUKYISPHO OCH), CEUeHHUs KOHyca (MapajulesibHble OCHOBAaHUIO U
MIPOXOJISIINE YEPE3 BEPIINHY), CEUCHUS 111apa, METObI IOCTPOEHUS CEUEHUI: METO/ CIIE/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHNUS, METO/] IEPEHOCA CEKYILEN IIIOCKOCTH.

BeKTopr U KOOPAUHATHI B IIPOCTPAHCTBE

BekTopel B mpoctpaHctBe. Onepanuu Haja BEKTOpaMU. BEKTOpHOE yMHOKEHHE
BEeKTOpoB. (CBOHCTBa BEKTOPHOTO YMHOXeHUsS. IIpsMoyroibHas cucremMa KOOpAMHAT B
npoctpanctBe. Koopaunatel Bektopa. Pasnoxenue Bektopa mo 6asucy. KoopaunartHo-
BEKTOPHBINA METOJ] IPU PEUICHUH FT€OMETPHUUECKUX 3a/1au.

JBHKEeHHS B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OTtoOpaxkeHus. J[BukeHuss u paBeHCTBO ¢uryp. OOuiue
CBOMCTBA JIBM)KCHMI. BUIbl ABMKEHUI: MapajuIeIbHbI NEPEHOC, IEHTPaIbHasl CUMMETPHSI,
3epKallbHask CUMMETpPHsI, MOBOPOT BOKpYr mpsimoil. [IpeoOpazoBanus monodus. Ilpsamas u
cdepa Diinepa.

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI

10 KUIIACC
Kon .
AT IIpoBepsiembie NpelMeTHbIe Pe3yIbTaTbl 0CBOCHHs OCHOBHO
T o0pa3oBaTeILHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHSMU: TOUKA, PAMAsi, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PELICHUH
reOMEeTPUUECKUX 3a]a4
73 OnepupoBatb NOHATUAMU: NapajIe/bHOCTh 1 HEPIEHNKYIAPHOCTS
MPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBaTs B3aMMHOE PACIIONIOKECHHE MPSIMBIX U TUIOCKOCTEH B

IPOCTPAHCTBE

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yrojl, TPaHU ABYTPAHHOIO yIia,
7.5 pedpo IBYrpaHHOTO YIJIa, JIMHEWHBIA YTOJl JBYTPAHHOTO YyIJia, TpaayCcHas
Mepa ABYIPaHHOIO yrjia




7.6

7.7

OnepupoBaTh MOHATHSAMH: MHOTOIPAaHHHK, BBIIYKJIBIA W HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIBHBI MHOTOTPAHHUK
Pacrio3naBaTh OCHOBHBIE BHIbI MHOTOTPAaHHUKOB (NMUpaMuja, MpHU3Ma,
MIPSIMOYTOJIBHBIN TTapajuIeenuIe;, Kyo)

7.8

7.9

KiaccuduimpoBath  MHOTOTpaHHHKH, BbIOMpass  OCHOBaHHS IS
kiaccuukanuy  (BBIMYKIBIE W HEBBIMYKJIblE  MHOTOTPAaHHHKH,
NpaBUIIbHBIC MHOTOTPAHHHKH, TPSAMbIC W  HAKJIOHHBIC IPU3MBI,
napasuIe/ICIUIIC IbI)

OnepupoBatb MTOHATUSIMU: cexyuas IIJIOCKOCTB, ceueHue
MHOI'OIPAHHUKOB

7.10

7.11

OOBACHATH  NPUHLMIIBI  IOCTPOEHHUS  CEYCHUH  MHOTOTPAHHHUKOB,
UCIIONb3Ysl METOJ CIIETIOB
Crpoutp cedyeHMsT MHOIOIPAaHHHUKOB METOJOM CIIEJOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematn 3a/la4d Ha HaAXOXICHUC I'COMCTPHUYCCKHUX BCIIMYHH I10 06pa3uaM
HJIN aJIrOpuTMaM, IMMPUMCHASA HU3BCCTHBLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
PCICHUM CTAHAAPTHBIX MATCMATHYCCKHMX 3aJa4 Ha BbIYHMCICHHC
paCCTOHHI/IfI MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpﬂMOﬁ, OT TOYKHIO
IIJIOCKOCTH, MCKAY CKPCHIMBAOIHUMHUCS ITPAMBIMU

7.13

Pemiate 33124 Ha HaxOXJI€HUE F€OMETPUUECKUX BEIMUYUH 110 0Opa3nam
WM aNrOpuTMaM, MPUMEHSsSI W3BECTHBIE AHAIMTHYECKHUE METOABI NPH
pELICHUU CTaHJApPTHBIX MATEMAaTHYECKUX 3alad HAa BBIYUCIICHHE YIIIOB
MEXIY CKPEIIMBAIOIIMMHUCS IPSIMBIMH, MEXAY NPAMONW M IUIOCKOCTBIO,
MEXY IIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

Bbruucnate 00BEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, nupamuaa) ¢ IpUMEHEHHEeM (pOpMYJl, BBIYUCISATh COOTHOIIEHUS
MEXIY II0UIaIIMH MIOBEPXHOCTEH, o0bEMaMu HOJOOHBIX
MHOTOTPaHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETPUSI B MPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUHU (UTYPHI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPHUYECKUX (UTYypax, MpPEACTABICHHYIO Ha
YepTekax U PUCYHKaX

[TpumensTh reomeTpuueckre (akThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEIONAralluX HECKOJIbKO IIaroB pEILICHMs, €CIU YCIOBUS
MIPUMEHEHHUS 3aJlaHbl B ABHOU (hopme

[IpuMeHATh mpocTeWIIMEe NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

7.20

HpI/IBO)II/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTeﬁ B IpUpoOJAC U
KN3HU, PACIIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

[TpuMeHsITh MOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHAIU3UPOBATh peasibHbIe
CUTYAaIlMU U TPUMEHSTh U3YUYECHHbIE MOHSTHS B IIPOLIECCE TOUCKA PEIICHUS
MaTeMaTuyecku  cHOpMyIHpPOBAaHHOW  MPOOJIEMBbI,  MOJIEIUPOBATH
pealbHbIE CUTYallMM Ha SI3bIKE T€OMETPUM, UCCIIENIOBATH MOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BaHNUEM F€OMETPUUYECKUX MOHATUN U TEOPEM, allrapara
anreOphl, pemaTh MPAKTUYECKHE 3aJadd, CBSI3aHHBIE C HaXOXKICHHEM
F€OMETPUUYECKUX BEIUYUH




11 KUIIACC

If:)(())llliepSIEM()FO IIpoBepsiemble HpeIMeTHbIE Pe3y.IbTAThI 0CBOCHHH OCHOBHOI1
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yJabTara
6 ['eomeTpus
OnepupoBaTh NOHATUAMU: LIMIMHIpUUYECKAs. TIOBEPXHOCTb, 00Opa3yroliye
6.1 IWIMHAPUYECKOW TOBEPXHOCTH, IMIMHIpP, KOHUYECKash IMOBEPXHOCTD,
' oOpaszyroliMe  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (HUIUHIP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJ BPALICHHS
6.4 KnaccuduiupoBaTs B3auMHOE pacrnojokeHue cepbl U MI0CKOCTH
OnepupoBaTb MOHATUSMH: LIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CErMEHTA, IIapOBOW CJIOW, OCHOBAaHME IIAPOBOrO CJIOS, BBICOTA
IIapOBOTO CJ105, IAPOBOH CEKTOP
6.6 Bbruucnate 00bEMBI M IUIOIIAJM ITOBEPXHOCTEH Tel BpalleHMS,
' T€OMETPHUECKUX TEII C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHUSIMH: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy u
6.7 ONHUCaHHBIN 0KOJIO cepsl, chepa, BNUCaHHAS B MHOTOTPAHHUK HIIU TEJIO
BpaLICHUS
6.8 BBIUUCIIATE COOTHOIIEHUS MEXK/TY TUIOMIAIMH TIOBEPXHOCTEHN 1 00bEMaMH
' HOJOOHBIX TeJ
6.9 N300paxkaTh n3y4aeMble (UTYPHI OT PYKH U C MPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IJIOCKHE YEpPTEKHM U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (Uryp: BHUI CBEpXY, COOKY, CHHU3Y; CTPOUTH CEUEHMsS Tell
BpaleHUs
W3BnekaTb, MHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WH(POPMAILUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reomeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MpPEANoJiaralollluX HECKOJIbKO IAaroB pEIIEHUs, €CIU YCIOBUSA
NpUMEHEHUs 33JJaHbl B IBHOH opme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE O€HCTBUS CIOXKEHHUS BEKTOPOB, BBIUUTAHHMS BEKTOPOB H
6.14 YMHOXEHUSI BEKTOpa Ha YHCIO, OOBACHATh, KAKUMH CBOWCTBAMU OHH
o0azmaroT
6.15 [TpuMeHATh MpaBUIIO MapaUICIICTIUIICIa IPU CIIOKEHUN BEKTOPOB
OnepupoBaTh MOHATHSMHU: JI€KApPTOBBl KOOPAMHATBI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJYJb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA,
yrol MeXIy BEKTOpaMH, CKaJIIpHOE IPOU3BEICHUE BEKTOPOB,
KOJIJTMHEApHbIE U KOMILJIAHAPHBIE BEKTOPHI
6.17 HaxonuTh cyMMy BEKTOPOB M NPOU3BEICHHE BEKTOpAa Ha YHUCIO, YTOJ

MEX/1y BEKTOpaMHU, CKaJISIpHOE MPOU3BEACHUE, PACKIIAbIBATE BEKTOP IO




JABYM HCKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTH YPaBHCHHUEM B ,HeKapTOBOfI CUCTEME KOOpAMUHAT

6.19

6.20

PemraTs HpOCTCﬁHIHC TCOMETPHUICCKUEC 3aa4r HAa IPUMEHCHUEC BEKTOPHO-
KOOpAWHATHOI'O METOJAa

Pemiats 3aga4yd Ha A0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOIICHUN U
HaXO0XIACHUC I'COMETPHUIYCCKUX BCIWYHUH I10 06pa3uaM HIIK aJIrOpuT™Mam,
MMPpUMCHAA HN3BCCTHBIC METOABbI npu peiCHUN CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

6.23

[IpumeHsTh TpoOCTeilline NPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4

HpI/IBO,Z[I/ITB IMPUMCPbI MAaTCMATUYCCKUX 3aKOHOMepHOCTeI>'I B IIPpHUPOAC U
JKHU3HHU, paCliO3HaBaTh IIPOSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[IprMeHsATh NOyYEHHBIC 3HAHHS Ha MPAKTUKE: AaHAIM3UPOBATH PEAIbHbIE
CUTYalMU U IPUMEHATh U3YUYEHHBIE IOHATHS B IIPOLIECCE ITOMCKA PELLICHUS
MaTeMaTHYeCKdH  CHOPMYITHPOBAHHOW  MPOOJIEMBI,  MOJCIHPOBATH
peanbHbIe CUTYyallUM Ha S3bIKE I'€OMETPUH, HCCIEI0BATH IOCTPOCHHBIC
MOJIEJH C UCIIOJIB30BAaHUEM T'€OMETPUUYECKUX ITOHATHUI U TEOPEM, arnapara
anreOphl, peuiaTh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAaXOXKICHHEM
F€OMETPUYECKUX BETUYUH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KUIACC
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[IpoBepsieMblii 3JIeMEHT COIePKAHUS

['eomeTrpus

7.1

1.2

OcHoBHBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsTre 06 akcHOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPUN: AKCHOMbBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

B3aumHoe  pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble M CKpeuluBarouiyecss mpsMble. [lapamnenbHOCTs OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajiesibHble IpsIMblE B  NPOCTPAHCTBE,
MapajuiebHOCTh TPEX MPSMBIX, MapaIeNIbHOCTh MPSMOM U TUIOCKOCTH. YTIIBIC
COHAIIPaBJIICHHBIMH CTOPOHAaMH, YIOJI MEXKJYy MpsSMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIIOCKOCTEN: MapalljielibHbIe MIOCKOCTH, CBOMCTBA MapajliedbHbIX
wiockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (UTYPHI HA IJIOCKOCTH: TETPAdIP,
KyO, mapajuiesenumne/, IoCTPOCHUEe CeUeHU

7.3

7.4

7.5

[lepneHIUKYISIpPHOCTh TPSAMON U IUIOCKOCTH: TEPIEHIANKYISPHbIE MpSMbIE B
IMPOCTPAHCTBEC, NPAMBIC TAPAJUICIIBHBIC U IEPIICHAUKYIIAPHLBIC K IIJIOCKOCTH, ITPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYIIPHON
MJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YTOJl MEXY MPSAMOM U TNIOCKOCTBIO, IBYTPAHHBIHN
yroJ1, IUHEWHBINA YroJl ABYTpaHHOro yria. [leprieHiuKysip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
MJI0CKOCTh. [leprieHIuKyAspHOCTD MIIOCKOCTEH: MPU3HAK NEPIEHANKYIIPHOCTH IBYX
mrockocteil. Teopema o TpEX MepreHIuKyIIsIpax

[loHsiTHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOI'DAHHMKA, BBIINYKJIBIE H
HEBBIITYKJIbIE MHOIOIPDAaHHMKHM, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMasi U HAKJIOHHAs NPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTH Mpu3Mel. [lapamnenenunen, npsaMOyroabHbIi NapauleaeIunes
u ero coicrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NUPAMUIBL,
OOKOBasi M IMOJIHAS MMOBEPXHOCTb MHPAMHJIbI, MPABUIbHAS U YCEUEHHAs MHUpPaMHJIA.
OneMeHTbl Tnpu3Mbl W NHpaMubl. [IpaBuiIbHBIE MHOTOTPAaHHUKH: IIOHSTHE
[IPAaBUJIBHOIO MHOTOTPaHHUKA, IIPaBWIbHAs IIpU3Ma M I[paBWIbHAsA IHUpaMUIA,
MpaBWJIbHAS TPEyrojibHas MUpaMua U MpaBUWIbHBIN TeTpasap, ky0. [IpencraBienue
O IPAaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CedeHus
MIPU3MBI U TUPaMUIbI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIEeMEHTBI CUMMCETpPUHU B nmupaMujaax, napamicicnmicaax, IIpaBUJIBHBIX
MHOT'OrpaHHUKax

7.6

Bbruuciienue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriel. [lnomansb
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIAb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsAMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH W TIOBEPXHOCTH IPaBWJIBHOM NHMpaMUIbl, TEOpPEMa O ILIOMIALU
yceu€HHoM nupamuabl. [lonarue 06 06béme. OOBEM nMUpaMuIbl, IPU3MBI

1.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUS MEKIY TUIOIIAASIMUA TOBEPXHOCTEH,
00BEMaMH TOTO0OHBIX TEJT
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[IpoBepsieMblii 371eMEHT cOepP:KAHUSA
I'eomeTrpus

6.1

HunuHapudeckas TOBEPXHOCTh, 00pa3yrouue WIHHAPUIECKON TOBEPXHOCTH, OCh
WIAHIPUYECKONH TOBEpXHOCTH. L{MmuHAp: OCHOBaHUS W OOKOBAas MOBEPXHOCTH,
oOpasyromas 1 0Ch, TUIONIaab OOKOBOW 1 MOJIHON TOBEPXHOCTH

6.2

Konudeckass TOBEpXHOCTh, OOpa3yrooIllne KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM noBepxHocTU. KoHyC: ocHOBaHME U BepllnHa, 00pa3yromas
1 OCh, TUTOMIA]Tb OOKOBOM ¥ TIOJTHOW ITOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolne
1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHtp, paanyc, 1uaMeTp, IIoaab MoBepxHocTu chepsl. Bzanmuoe
pacrionioskeHue cepsl U IIOCKOCTH, KacaTeslbHasi IUIOCKOCTh K cdepe, TUIomaib

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa MUJIMHApPA U KOHYCa

6.5

6.6

6.7

6.8

KomOuHanmu Ten BpalleHus U MHOTOTPaHHUKOB. MHOIOIpaHHMK, OINUCAHHBIN
okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHHK, WITU TEJIO BPAIICHUS

[Tonsitue 06 oO6bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tei. Teopema 00 o0OBEME
IPSIMOYTOJIBHOTO Hapajjenenunena M cieactBus u3 He€. OO0bEM LMIMHApA,
KoHyca. O0BEM mapa u miomanb cepsl

ITonoGHble Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXIY  IUIOMIAJIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenust nuinuHApa (MapasieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHHS KOHYyca
(mapasuieabHOE OCHOBAHHIO M TPOXO/dIIlee Yepe3 BEepIIMHY), CeUeHUS 11apa

6.9

6.10

BexTop Ha mockocT M B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHHME BEKTOPOB.
YMHOkEHNE BEKTOpa Ha 4ucio. Pa3oxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemreHune 3amad, CBA3aHHBIX €
IIPUMEHEHHEM NIPAaBUJI ACUCTBUM C BEKTOPaAaMHU

[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTtel BeKTOpA.
IIpocreiimue 3amaun B KOOpAMHATax. YTroil MexIy BekTopamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB. BpIuncieHne yrioB MeXIay MPSAMBIMU U ITIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/I TP PELIEHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOMN MPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPseMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Biagenue Meromamu J0Ka3aTelbCTB, AJTOPUTMAMM PEIIEHUs 3a7ad;
yMmeHue (GOpMyIHpOBaTh W OINEPUPOBATH IOHATHAMHU: ONpEACICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIEC (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOMNOJIOKHOE YTBEPXKJAEHHUE, NMPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHMS IIPpU PpEUICHMM 3a1ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIEpUPOBATh MOHATHSMH: MHOKECTBO, IOAMHOXECTBO, OIEPALMU Haj
MHOXECTBAMH; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
armapar JJis OIUCaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUN U IIPU PEILIECHUH
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATHAMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OINHUCHIBaTh TIpadbl pa3IMuYHbIMU

crioco0amu; UCIOIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHUSMU: HaTypalbHOE YHCIIO, 1EJ0€ YHCIIO,
CTETICHb C IIEJIBIM IMOKa3aTelieM, KOPeHb HaTypaJIbHON CTENIeHH, CTCIICHb
C palMOHAIBHBIM  TOKa3aTeleM, CTeNneHb C  JACHCTBUTEIbHBIM
mokaszarejeM, JiorapumM dYmWclia, CHHYC, KOCHHYC U TaHTEHC
MPOU3BOJIBHOTO YHWCIIA, OCTATOK IO MOJYJI0, palOHAIBHOE YHCIIO,
HppaloOHAIbHOE  YHCIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IMPpU3HAKN OCIMMOCTH, HauMEHbBIITNN 06]]11/1171 ACIUTCIIb U HANMCHBIICC
oOmiee KkpaTHOE, alropuT™M EBKIHIIA MPU peleHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIYMCIICHHE 3HAUYCHUHN U Hp606pa30BaHI/IH Bpra)KeHI/Iﬁ CcO
CTEMEHsAMH W Jorapudmamu, Mmpeodpa3oBaHuUs APOOHO-pAIMOHATBHBIX
BI:Ipa)KeHI/II‘/JI; YMCHHC OIICPHUPOBATH MNMOHATUAMH: TOCICAOBATCIIBHOCTD,

apudMeTHIecKas POTPeCcCHsi, TeOMETPHYIECKas TPOTrpeccus, 0ECKOHETHO




yObIBarolasi ~ reoMeTpuuYecKass  Iporpeccus; yMEHUE  3a]aBaTb
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOUIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHUE ONEepUpPOBaTh HMOHATHUAMM: KOMIUIEKCHOE YHUCIIO, CONPSKEHHbIE
KOMILJICKCHBIE YHCIIa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4ucia, (popma
3allUCH KOMIUIEKCHBIX 4ucell (reoMeTpuyeckas, TPUrOHOMETpHUecKas U
anreOpanyeckas); yMeTh IMPOU3ZBOAMTH apU(METHUYECKHE NEHCTBUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; TNPUBOJUTH IMPUMEPBl  HMCIIOJIb30BaHMS
KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATHAMHU: MaTpuua 2x2 u 3x3,

OIIPCACIINTCIIb MAaTPHIIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

VYMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIE, WPPALMOHAJIBHBIC,
noKa3aTeJbHbIe, CTEIEHHBIE, JIoTapu(MUIeCKre, TPUTOHOMETPHUECKHUE
YPaBHEHHsS W HEPABEHCTBA, HUX CUCTEMBI; YMEHHE OIIEpPUpPOBATh
MOHSTUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IPE0Opa3oBaHue, YpaBHEHHE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE penlaTb YypaBHEHUS,
HEPABEHCTBA M CHUCTEMbI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peEIIATh
YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpPOM; IPUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Il PEIICHHUS MAaTEeMaTHYECKUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTel HayKH U peaibHOM KU3HU

YMeHue omnepupoBarth MOHATHUSAMHU: (yHKUUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTh (YHKIIMU, OrPaHMYEHHOCTh (DYHKIIMM, MOHOTOHHOCTb
GyHKIMH, dKCTpeMyM (DyHKIMHU, HAauOOJIbIlIee ¥ HaUMEHbIIIee 3HaAUCHUs
(GyHKIMU Ha IPOMEXYTKE, HelIpepbIBHAS (YHKILMS, aCUMIITOTHI rpaduka
GbyHKIMY, 1epBas U BTOpasi Mpou3BoIHAs (YHKIUU, TE€OMETPUUECKUNA U
¢u3nueckuif CMBICI TPOM3BOJIHOW, IepBoOOpasHas, ONpeaeIEHHbINH
MHTETpall; YMEHHE HAXOAUTh AaCUMITOTHI rpaduka (QyHKIUH;, YMEHHE
BBIUMCIATh INPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YaCTHOIO H
KOMIIO3UIIMN (PYHKIMM, HAXOIUTh YpaBHEHHE KacaTeIbHOM K rpauky
(GyHKIMU; YMEHHE HaXOAUTh NMPOU3BOAHBIE AJIEMEHTAPHBIX (DYHKIIMIA;
YMEHHME HCIIONb30BaTh IMPOU3BOAHYIO JJI1 HCCIeNoBaHUS (YHKIUH,
HaXOJUTh HauWOOJbIINE W HAMMEHBIIWE 3HaueHUs (DYHKIUI; CTpPOUTH
rpauKi MHOTOWIEHOB € HCIOJIb30BAHUEM ammapara MaTeMaTH4eCKOro
aHaINM3a; NPUMEHITh IPOU3BOJHYIO MJI HAXOXKICHUS HaWIydIlero
pellIeHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIBHO-D)KOHOMHUYECKUX H
bu3nUecKUX 3a7a4ax; HAXOAUTh TUIOMIAN U 00BEMBI PUTYP C TTOMOIIIHIO

HHTErpana; MpuBOAUTE NPUMEPLI MATEMATHYCCKOI'O MOACITIUPOBAHUSA C




nomouibio AuddepeHnaIbHbIX YpaBHEHHH

VYMeHue omnepupoBarh MNOHATHAMM: rpaduk (yHKUMH, oOOpaTHas
¢byHKIMsA, KOMIO3UIMA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAsS
byHKIHS, panmoHanbHas byHKIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKLIMU, TOKa3zaTesnbHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTPOUTH TpapUKH H3yYEHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHUSA
rpaguKoB (pYHKIUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWH 33a1ad U3 JAPYIHX y4eOHBIX NMPEIMETOB H
3ajjay U3 peasIbHOM JKM3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA U IpadMKu (DYHKIHIA AJIS peTeHHs
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHMCIIE HA
IPOIICHTHI, JI0JIA ¥ YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH M CEMEIHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI 0 YCIIOBHIO 3aJa4H, MCCIENOBATh IOJYYCHHOE DPEIICHUE U
OLICHMBATh IPaBJONOJOOHOCTh PE3yJIbTAaTOB; YMEHHE MOJEINPOBAThH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YpPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yIbTaT

YMeHue oneprupoBaTh NOHATUSAMU: cpefiHee apudMeTndeckoe, MeIuaHa,
HauOoJIbIlIee U HAaUMEHbIIIEe 3HAYCHUS, pa3Max, TUCIEPCHsl, CTAaHJapTHOE
OTKJIOHEHHE YHMCIIOBOrO Ha0Opa; yMEHHE M3BJIEKATh, HHTEPIIPETUPOBATD
nH(pOpMalKIO, IPEJCTABIEHHYIO B TAOIUIaX, HA JUarpammax, rpagukax,
OTpaXKaroIlyl0 CBOICTBA pEaJIbHBIX MIPOLIECCOB U ABJICHUH; IPEACTABIIATD
uH(pOpMaLIMI0O C TOMOUIbIO TabnMIl M JAWarpaMM; HCCIIEJOBaTh
CTaTUCTHUYECKUE JIaHHBIC, B TOM 4YHCJE C MPUMEHEHHEM IpaduuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIEA0BATh COBMECTHBIE
HAOJIOZCHUST C TIOMOILNBIO JUarpaMM pacCeuBaHHUs M JIMHEHHOM

perpeccuu

YMeHue omnepupoBaTh MOHIATHUSMH: CIYYaWHBIM OMNBIT W CIydailHOE
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COOBITHE, BEPOSTHOCTh CIY4allHOrO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHHEM TIpadUuecKuX MeETOJO0B; MPUMEHSTH
(GOopMyIIBI CIIOKEHUSI U YMHOKEHHS BEpOSATHOCTEH, (HOpMyIly MOIHOM
BEPOSATHOCTH, (hopmyny beprymim, komOuHaTopHble HaKkThl U HOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI; YMEHHE OIEpUpPOBATH
NOHATUSMH: CIy4aiiHas BeJIMYMHA, paclpeesieHue BEepOSATHOCTEH,
MaTeMaTU4eCcKoe OXKHIAHUE, AUCIEPCUS M CTAaHIAPTHOE OTKIOHCHHE
CIlyualiHOW BEJNMYMHBI, (YHKIHM paclpelesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, IOKA3aTeJIbHOTO W HOPMAaJbHOTO paclpeesICHHN;
YMEHHE HCIIONB30BaTh CBOWCTBA M3YYCHHBIX pACHpeACTICHUNA s
peuieHusl 3aaad; 3HAKOMCTBO C MOHSATHSAMHU: 3aKOH OOJBIIUX YHCE,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yMEHUE NPUBOIUTH IPUMEPHI
NPOSIBIICHUS 3aKOHA OOJBLIMX YHCEN B MPUPOAHBIX M OOLIECTBEHHBIX
SIBIICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMU: COUETAHUE, TIEPECTaHOBKA,
YHCJIO COYETAaHWH, YHCIIO IEPecTaHoBOK; OuHOM HploToHA; ymeHue
NPUMEHSATh KOMOWHATOPHBIEC (DaKThI M PACCYXKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaThb  BEPOSATHOCTH  peajbHBIX  COOBITUH;  COCTaBIATH

BEPOSITHOCTHYIO MOJIEJIb U MHTEPIPETUPOBATH NOJIYYEHHBIA PE3YIIbTAT

YMeHune onepupoBaTh IOHATHAMM: TOYKA, HpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKUHM Yrod,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAIOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IMPSAMBIMH, YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
MPSAMBIMH, PACCTOSTHAE MEXKy IUNIOCKOCTSMH; YMEHHUE MCIIOJIb30BaTh IIPH
pelIeHNH 3a7a4 U3y4eHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpPA; CTPOUTH
MaTE€MaTU4YeCKUe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUC 3a1a4n

YMeHue onepupoBaTh MOHATUSAMU: IUIOIMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, [TPaBWJIbHBIII MHOTOTPaHHHMK, CEYEHHE MHOIOTPAHHHUKA,
KyO, napamienenunen, NpusMa, nupamuaa, (urypa U IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomanb chepsl, IIOmaib
MOBEPXHOCTU MHPAMU[BI, MPU3MBI, KOHYCa, LMINHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO TapajuIeeNuIena, NUpaMUabl, MPU3MBbI, LUIMHIpA,

KOHYca, IIapa, pa3BEPTKa MOBEPXHOCTU, CEUEHUSI KOHYCa U IMWJIMHIpA,




11

12

13

napajulelbHble OCH WM OCHOBAaHMIO, CEYCHHE Iapa, IUIOCKOCTH,
Kacamomiascs cdepsl, IMINHIPA, KOHYCA; yYMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHI U TTOBEPXHOCTH
BpAICHUS, UX CEUYCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpEACICHUS U3y4aeMbIX (UTYp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccupukanuo ¢Guryp mno
Pa3IUYHBIM TPU3HAKAM, BBINOJHATH HEOOXOIMMBIC JOTOIHHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATHUSAMHU: JBH)KEHHE B IPOCTPAHCTBE,
napaulebHBIA EPEHOC, CUMMETPHUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
[OBOPOT, IMpeoOpa3oBaHUE MOAO0OMS, IOJO0OHBIE (UTYpBI; YyMEHHE
pacno3HaBaTh paBHbIE U MOJOOHBIE (UTYPHI, B TOM YHUCIE B IPHPOJE,
UCKYCCTBE, apXHUTEKType; HCIIOIB30BAaTh T'€OMETPHYECKUE OTHOIICHHS
IPU PEIICHHUH 33]1a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JTHHA, YTOJ,
ioniaib, 00bEM) NMpHU pEelIeHUH 3a/1a4 U3 APYTruX y4eOHBIX IPEIMETOB U
U3 peaNbHOM KM3HM; YMEHHE BBIUUCIATH F€OMETPUUYECKHE BETUYHHBI
(mmHa, yrom, TUIOMAAb, OO0BEM, IJIOMIAIh MOBEPXHOCTH), WCIOIB3YS
u3yyeHHbIE (POPMYIJIBI U METO/BI, B TOM YHCIE: IUIONMA/b TOBEPXHOCTH
MAPaMHJIbI, TIPU3MBI, KOHYCA, IIWIMH]IPA, TUIOMAas cephl; 00bEM KyOa,
OpsSIMOYTOJIBHOTO Mapajjiesenunena, MUpaMHUIbl, MPHU3MBIL, IHIHHIPA,

KOHYCa, [I1apa; YMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh NOHATUSMHA: NPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOpAa Ha YHCIO, PA3JIOKEHHE BEKTOpa IO Oasucy,
CKAJIIPHOE IIPOU3BEACHUE, BEKTOPHOE IPOU3BEICHUE, YIOJ MEKIY
BEKTOPAaMH; YMEHHE HCIIOIb30BATh BEKTOPHBIM U KOOPIAWHATHBIA METOJ
JUIS peLIeHHs TEeOMETPHUYECKUX 3aJad M 33434 JPYrux Y4eOHBIX
IIPEAMETOB

YMmenue BbIOMpaTh TMOAXOMAMIMHA METOA IS peIIeHUs 3aj]a4H;
[IOHVMMAHHUE 3HAYMMOCTH MATEMaTUKH B M3YYECHUU MPHUPOAHBIX H
OOIIIECTBEHHBIX ~NPOIIECCOB UM  SBJICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, YMEHHUE IPUBOAMTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM pPOCCUHCKOM M  MHUPOBOU

MaTeMaTU4YECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BEIYUCICHUS
11 Harypanpnsle u nenble yncna. [Ipu3Haku 1eIMMOCTH IETbIX YUCeT
12 Pammonanbhpie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, IPOLIECHTEHI,
' OeCKOHEYHBIE TIEPUOINIECKIE APOOH
13 ApudmeTndeckuii KOpeHb HaTypalbHOW cTeneHu. JleficTBus ¢ apudmMeTnyeckumu
' KOPHSIMH HAaTypaJibHOM CTeIeHH
14 Crenenb ¢ nenbiM mokazareneM. CTeNneHb € palMOHAJIBHBIM IOKa3aTeJIeM.
' CaoiicTBa cTeneHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapugm uucia. JlecATHIHBIE U HATYPAIbHBIE JIOTapUPMBbI
JlelicTBuTenbHbIE 4YHCAa. ApuMETHYECKHE Olepaluud ¢ JICUCTBUTEIbHBIMU
1.7 gyrciaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TpPABWIIA OKPYIJICHUS, TNPHKHUIKA U
OLICHKA Pe3yJIbTaTa BEIYUCICHUN
1.8 ITpeoOpa3oBanue BoIpaKeHUH
1.9 KomruiekcHble yncia
2 VYpaBHEHUS U HEPABEHCTBA
21 Llenbie 1 APpOOHO-paLlMOHANIEHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHHs
2.4 [TokazarenabHble U IoTapuPMUUYECKIE YPaBHEHUS
2.5 Llenbie 1 qPOOHO-pAIOHATBHBIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI 1 HEPABEHCTB
2.10  VYpaBHeHwus, HEPABEHCTBA U CUCTEMBI C TApaAMETPAMU
2.11 Marpuna cuctemMbl JIMHEHHBIX ypaBHEHHA. ONpeeInTeN b MaTPUIBI
3 OyHKIWH U TpaduKu




@Oynkius, crnocoosl 3amanus ¢ynkuuu. I'paduk Gynkmuu. B3anmuo oOpaTHble

3 ¢bynkuuu. Yétneie n HeuéTHbIe GyHKuuU. [leprnoanyeckue GyHKIMU
OOnacte ompeneneHus: WU MHOXECTBO 3HaueHuid (ynkmuu. Hymu ¢yskunum.
3.2 [TpomMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIIUH.
' Makcumymbsl 1 MUHEMYMBI (yHKIuH. HamGosbpliee u HauMeHbIIee 3HAUYCHHE
(GyHKIHMU Ha TPOMEXKYTKE
33 Crenennass QyHKIMS C HaTypaJbHBIM W LENbIM NOKa3zaTeneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENIECHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrorsl rpaduxoB ¢yHkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IToce0BaTeabHOCTH, CIIOCOOBI 3a0aHMs IOCIIEI0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpruecKas nporpeccuu. @opMyiia CIOKHBIX MTPOIEHTOB
4 Hauana MaTemMaTH4yeckoro aHaimmsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHne NPOM3BOAHOM K HCCIENOBaHUIO (YHKIMH HAa MOHOTOHHOCTbh M
4.2 sKcTpeMyMbl. HaxoxieHrne HanboIbIIero 1 HauMeHbIero 3HaueHus: QyHKIUK Ha
OTpe3Ke
4.3 [lepBooOpasnas. MHTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTUKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BPaIICHHSI
7.5 KoopauHats! 1 BEKTOPHI




TemaTuueckoe INJIAHUPOBAHUE

10-i1 k1ace
KouanyecrBo yacoB DJIEKTPOHHBIE
HaunmenoBanue
Ne (uudgposbie)
/| PA3ACI0B HTEM B Kontposbubie | [IpakTHYeCKHE | ofpazopaTesibHbIe
NMPOrpaMMbI cero 6 p
PaooThI padoThI pecypebl
Brenenue B I'eomerpus. 10
! CTEPEOMETPHIO 23 1 kiacc, OO0
P P «IKnacey»
Bsaumnoe TpeHnaxep
5 pacrojoKeHue 5 1 «O0mako 3HaHUY.
MPSIMBIX B Maremaruxka. 10
MPOCTPAHCTBE knacc, OO0
«DusnukoH JIad»
Tpenaxep
[TapamiensHOCTD 3
IDSIMBIX U «O01aK0 3HAHUNAY.
3 HJI?[OCKOCTef/'I B 8 Maremaruxka. 10
IPOCTPAHCTBE knacc, OO0
pocip «Du3ukon J1adb»
IleprieH UK YIIPHOCTE
I ;II)MHXHH I I'eomerpust. 10
4 , i 25 kiacc, OO0
IUIOCKOCTEH B
«IKnace»
MIPOCTPAHCTBE
I'eomerpus. 10
5 VYTIBl U paccTOsTHUS 16 1 xiace, 000
«IKnacey»
Tpenaxep
«O0mako 3HaHUIY.
6 MHororpaHHHKH 7 1 Marematika. 10
knacc, OO0
«DusznukoH J1ady
Tpenaxep
BekTopsl B «O0ako 3HaHUIY.
! 11} OCTpaHCTBe 12 Maremaruxka. 10
pocip knacc, OO0
«DusznukoH J1ady




[ToBTOpenwue,
o0o01ienue u

8 5 2
CHCTEMATU3aLIH
3HAHUU
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
11-ii k1ace
KosmuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHnue
Ne (uudposbie)
/| PA3Ae10B HTEM Beero | KOHTPObHbIE | TIDAKTHYECKHE | gfpazoBaTeTbHbIe
HporpaMmel padoThI padoThbI pecypebi
Tpenaxep
P —— «O01aK0 3HAHUAY.
1 COMETDHS 15 1 Maremaruxa.
P 11 xnacc, OO0
«Dusukon J1ady
IloBTOpEeHune Tpenaiep
0606 iHHe ;1 «O01aK0 3HAHUNAY.
2 » 15 1 Maremartuka.
CHCTEMaTH3aLIUs 11 x1ace. 000
SHaHUH «DusnukoH JIady
N I'eomerpus. 11
3 8I?§1?(1;/IrpaHHI/IKa 17 1 knacc, OO0
«AKmacey
TpeHaxep
«O0mako 3HaHUN Y.
4 Tena BparieHus 24 1 Maremartuka.
11 xnacc, OO0
«Du3ukoH J1adb»
Eg;)emif(;mn u I'eomerpus. 11
5 “p 9 1 kiacc, OO0
00BEMBI KPYTIIBIX STK 1800y
Tl
Tpenaxep
«O0mako 3HaHUIY.
6 JIB>xeHust 5 1 Maremaruka.
11 xmacc, OOO
«DPu3ukoH J1adb»




IToBTOpEHuE, Tpenaxep )
00o01IeHnE U «O01aK0 3HAHUNY.
! cucTeMaTu3arus 17 1 Maremaruka.
3HAHUHI 11 xmacc, OOO
«DusukoH Jlad»
OBIIEE KOJIMYECTBO
YACOBIIO 102 7 0
ITPOI'PAMME
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