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INOACHUTEJIBHAS 3AITMCKA

PaGouas nporpamma yue6Horo mpenmera «I'eomeTpus» Ha ypoBHE CpeliHero o0Iiero oopazoBaHus
COCTaBJIeHa Ha OocHOBe TpeOoBaHMi kK pedynbraTtam ocBoeHus POII COO, npeacraBiaeHHsix Bo GI'OC
COO, c yuerom denepanbHOi paboueit mporpaMMbl BocuTaHus 1 KOHIIENIUY MpernojaBaHusi TeOMETPUN
B Poccuiickoit @enepanun, a TaKxKe:

— ®epepanpHOro 3akoHa ot 29 nekabpsa 2012 r. Ne 273-d3 «O6 obGpazoBanun B Poccuiickoii
Oenepaunn» (C IBMEHEHUSIMU U IOMIOJIHEHUSIMU );

— (hemepaIbHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEIHLHOTO CTAHIAPTa CPETHETO 00IIIero oopa3oBaHus,
yTBEepXKACHHOTO TpukazoM MwuHOOpHayku Poccum ot 17 mas 2012 r. Ne 413 (B pen. mpukaszoB
MunoOpnayku Poccun ot 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613;
Munnpocsenienusi Poccun ot 24.09.2020 Ne 519, ot 11.12.2020 Ne 712, ot 12.08.2022 Ne 732, ot
27.12.2023 Ne 1028);

— (¢enepanbHON 00pa3oBaTeIbHON MPOrpaMMbl CPEAHEro OOIIEro 0O0pa3oBaHMs, YTBEPKICHHOM
npukazoM MuHnpocsemenus Poccun ot 18 mas 2023 r. Ne 371 (B pen. mpukazoB MUHIIPOCBEIICHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704);

— mnpukaza Munmnpocsemenuss Poccun ot 5 Hoa6ps 2024 1. Ne 769 «OO6 yTBepkIeHHH
benepanbHOTO TMEpeyHs y4eOHWKOB, JOMYIICHHBIX K WCIIOJNB30BAHUIO TPU peau3allid HMEIOLIIX
roCy/IapCTBEHHYIO aKKpEIUTAINIO 00pa30BaTeIbHBIX IPOrPaMM HauyajabHOTO OOIIEr0, OCHOBHOTO OOIIETO,
cpeaHero o0mero 06pa3oBaHus OpraHu3alrsIMU, OCYIIECTRISIOIIMMHA 00pa30BaTeNbHYIO A€ITEIbHOCTD, U
YCTQHOBJICHUM NPEAETbHOIO CpOKa HCIOJb30BAHUS HMCKIIOYCHHBIX YYEOHHKOB M pa3paOOTaHHBIX B
KOMIIIEKTE C HUMH Y4eOHBIX TOCOOHiI»;

— mpukaza MunnpocBemenuss Poccun ot 18 wmroms 2024 1. Noe 499 «OO6 yTBepkACHUH
benepanbHOro MepedHs JIEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB, JOMYIICHHBIX K UCTOIb30BAHUIO MIPH
peanu3any UMEIOIIUX TOCYIapCTBEHHYIO AKKpPEAUTAIMIO 00pa3oBaTeNbHBIX MHPOTrPaMM HAyaIbHOTO
00111eT0, OCHOBHOTO O0IIIETO, CPETHET0 00IIET0 00pa30BaAHUS;

— npuka3a Munnpocseuienust Poccun ot 7 okta6pst 2022 r. Ne 888 «O BHeceHMM M3MEHEHUH B
[lopsimox  opraHu3alMd W OCYUIECTBJICHHS OOpa3oBaTeNbHOM  JEATEIBHOCTH IO  OCHOBHBIM
006111e00pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJlbHOrO 00IIEero, OCHOBHOTO
obmero u cpexHero odmiero oOpa3oBaHUs, YTBEPKIECHHOTO NMPUKAa30M MUHHCTEPCTBA MPOCBEUICHUS
Poccuiickoit ®eneparuum ot 22 mapta 2021 r. Ne 115»;

— VcraBa I'BOY «CII Ne 4 T.O. MAPUVYIIOJIb» (HOBast penakius), yTBEpKIACHHOTO MPUKA30M
MunucrepcTBa 06pa3zoBanus U Hayku Jlonenkoit Hapoanoit Pecniy6muku ot 1 uronst 2024 1. Ne 982;

— YueOHoro mnaHa cpennero obmero odpazoanus ['bOY «CHI Ne 4 T.O. MAPUVYIIOJIb» Ha
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2025-2026 yuebHblIii rof.

Pabouas mporpamma yueOHoro kypca «I'eomerpus» 6azoBoro ypoBHs st odyuarommuxcst 10 —11
KJlaccoB paspaboraHa Ha ocHoBe @enepaibHOTO TOCYIApPCTBEHHOTO O0pa30BaTEIbHOIO CTaHAapTa
cpenHero oOmiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUU, MPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAAMLIUN POCCHUIICKOTO oOpa3zoBaHMsA. Peanmszamus mporpaMMel
o0ecrieyrBaeT OBJIAJICHUE KITFOUEBBIMUA KOMIIETECHIIMSIMUA, COCTABIISIONIMMHA OCHOBY JUIS CAMOPA3BUTHS U
HETPEPBIBHOTO 00pa30BaHUs, MEIOCTHOCTh OOMIEKYJIbTYPHOTO, JHUYHOCTHOTO W TO3HABATEIBHOTO

Pa3sBUTHA JIMYHOCTU OGy‘-I&IOH.[I/IXC}I.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TeOMETpUM Ha ypOBHE CpPeAHEro oOIiero oOpasoBaHus 00yCIOBIICHA
MPAKTUYECKOW 3HAYMMOCTHIO METAINPEAMETHBIX W TMPEJAMETHBIX PE3yJIbTATOB OO0YUYEHHUS T€OMETPHUH B
HaIpaBJICHUHU JINYHOCTHOTO Pa3BUTHS 00ydarommxcs, GopMUpoBaHus (PYHKITMOHAITBHOW MAaTEMAaTHIECKON
IPaMOTHOCTH, HW3Y4YeHMs APYTUX Y4eOHBIX [IUCHUIUIMH. Pa3Butue y oOyyaroummxcs NpaBHIbHBIX
MIPEJICTABICHHUA O CYIIHOCTH U MPOUCXOXKICHUN T€OMETPUIECKIX a0CTPaKIIHiA, COOTHOIICHUN PEATILHOTO
Y UJEAbHOT0, XapaKTEPE OTPAKECHUS MAaTEMaTUYECKOW HAYKOM SIBJICHUM U MPOLIECCOB PEATBHOTO MHUpA,
MECTE T€OMETPHUHU B CHUCTEME HAYK M POJIM MAaTEeMaTHYECKOr0 MOAEIMPOBAHUS B HAYYHOM MO3HAHUU U B
MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YUaLIUXCA, a TaKKe KauecTB
MBIIIJICHHSI, HEOOXOIUMBIX JJIsl aAaNTallii B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBRsIETCS OTHUM U3 6a30BBIX IPEIMETOB HA YPOBHE CPETHETO 00IIEro 00pa3oBaHMsI, TaK
Kak o0ecreynBaeT BO3MOKHOCTh M3YUYEHUS KaK JUCITUIUINH €CTeCTBEHHO-HAYYHOW HANPABICHHOCTH, TaK
Y TYMaHUTApHOU.

Jlorudeckoe wplnuieHHe, (GopMHpyeMOe MPU H3YYCHHH OOYYAIOIUMUCS TOHSATHIHHBIX OCHOB
F€OMETPUU U TTOCTPOCHUU LEMOYKH JIOTHUYECKUX YTBEPKIACHUN B XOJI€ PELICHHS] T€OMETPUUECKUX 3a]1ad,
YMEHHE BBIJBUTaTh M OIPOBEPraTh TI'MIOTE3bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS IMPU PEIICHUH 3aaad
€CTECTBEHHO-HAYYHOTO ITUKJIa, B YACTHOCTHU U3 Kypca (HU3HUKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJIb BO BCEX 00JacTsX
NesITeNIbHOCTH YesioBeka. OpUeHTalus 4eI0BeKa BO BPEMEHU U MTPOCTPAHCTBE — HEOOXOIMMOE yCIIOBUE
€ro COIMAIBHOTO ObITHSA, (pOopMa OTpaKEHHS OKPYKAIOIIETO MHUpA, YCIOBHUE YCIHEIIHOTO MO3HAHUS U
aKTUBHOTO mpeoOpa3oBaHUs JIEHCTBUTENBHOCTH. OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu
O00BEIMHSICT pa3HbIC BUIBI yUCOHOW U TPYIOBOU JEATEIBHOCTH, SIBISICTCS OJHUM M3 MPO(HEeCcCHOHATBEHO

BA)KHBIX Ka4eCTB, MO3TOMY aKTyallbHa 3ajada (OpMUpPOBaHUS y OOydYaIOIIUXCS MPOCTPAHCTBEHHOTO



MBIIIJIEHHS] KaK Pa3HOBUAHOCTH O0OpPA3HOTO MBIIUIEHUS! — CYIIECTBEHHOT0 KOMIIOHEHTA B MOATOTOBKE K
MIPAKTUYECKOHN 1eATEIIbHOCTH 110 MHOTHUM HallpaBJICHUSIM.

Ilens ocBoeHus mporpammsl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM ypOBHE OOy4eHHs
—00111e00pa30BaTeNIbHOE M OOIIEKYJIbTYPHOE pa3BUTHE O0yUarOIKXCs yepe3 obecrneueHrne BO3MOXKHOCTH
nproOpEeTEeHUs M UCIIOIB30BAHUS CUCTEMATHUECKUX T€OMETPUUECKUX 3HAHUN U IEHCTBHM, criel(pUIHBIX
re€OMEeTPHUH, BOZMOKHOCTH YCIIELUTHOTO MPOJIOJKEHUST 00pa30BaHMsI 110 CHEIUAIbHOCTSIM, HE CBSI3aHHBIM C
MPUKJIAJHBIM UCTIOIb30BAHUEM FE€OMETPHUH.

ITporpamma o reomeTpun Ha 6a30BOM ypOBHE NpeIHa3HAuYEHa [yl 00YYaroIUXCsl CpeIHeH MIKOJIbI,
HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUI Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUs. Takum
oOpa3oM, oOydaromuecss Ha 0a30BOM YPOBHE [OJDKHBI OCBOUTH OOIIME MaTeMaTU4eCKHE YMEHUs,
CBSI3aHHBIE CO CHELM(UKON reoMeTpUn U HEOOXOOUMBbIE /ISl )KU3HU B COBpEMEHHOM oOiiectBe. Kpome
3TOr0, OHU MMEIOT BO3MOKHOCTh M3yYUTh F€OMETpUI0 Oosiee riryOoKo, eclid B JajlbHEeHIlIeM BO3SHUKHET
HE00X0IMMOCTh B T€OMETPUYECKHX 3HAHUAX B MPO(HECCHOHAIBHON AEATEIbHOCTH.

JIOCTIDKEHHE TIeNTi OCBOCHUS MPOTPaMMBbl 00ECTIEYMBACTCSI PEIIEHUEM COOTBETCTBYIOIIMX 3ajad.
[TpuoputeTHBIMU 3amauaMu OocBoeHHs Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SBIISIFOTCS:

* (opMupOBaHHME NPEJCTABICHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJIbTYpPhl M OCO3HAHUE €€

B3aMMOCBSI3U C OKPY’KaIOLUM MUPOM;

* (opmupoBaHHME MpPEACTABICHUS O MHOTOIPAaHHUKax M TejaxX BpaUICHMs] KaK O BaKHEHMIIUX
MaTeMaTHYECKUX MOJENSX, [O3BOJISIONIMX ONUCHIBaTh M HU3y4aTh pa3HbIE SBJICHUS
OKPY’KaIOIIEro MUpa;

* (opmHMpoBaHHWE YMEHHs paclO3HaBaTh Ha UepTeXax, MOJEIAX U B pPEATbHOM MHUpE
MHOTOTPaHHUKU U T€Jla BPALLEHUS;

® OBJAJEHUE METOJAMHU PELICHUs 3a/ad Ha MOCTPOEHUS Ha M300pa)KEHUSAX IPOCTPAHCTBEHHBIX
duryp;

* (opmHpoBaHHE YMEHHs ONEPHUPOBATH OCHOBHBIMH IOHATUSAMH O MHOTOTpAaHHMKAaxX M Telax
BpAILEHNS U UX OCHOBHBIMHU CBOWCTBAMU;

® OBJIaJICHUE AITOPUTMAMHU PEIICHHS OCHOBHBIX THIOB 3a/1a4; (OPMUPOBAHUE YMEHUS TPOBOAUTD
HECJIOJKHBIE JOKA3aTeIbHbBIE PACCYKACHUS B XOJI€ PELICHHUS CTEPEOMETPUUECKUX 3a/1ad U 3a1a4
C MPAKTUYECKUM COJEPKAHUEM;

® Ppa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0YyYaroLIUXCs, NMO3HABATEIbHOM

AKTUBHOCTH, HCCJIICA0BATCIBCKUX YMCHI/II;'I, KPUTUYHOCTH MBIIIJICHUAA



* (QopmupoBaHue  (GYHKIHMOHAJIBHOM  TIPaMOTHOCTH, PpEJIEBAaHTHOW TIE€OMETPUHM:  YMEHHUE
pacno3HaBaTh MpPOSABIECHUS T€OMETPUUYECKUX MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX KU3HEHHBIX CUTYalUsAX U IPU U3yYEHUH APYTUX YUEOHBIX MPEAMETOB, IPOSIBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpPHOCTEW, (GOpMYyJIMPOBATh UX Ha SI3bIKE T€OMETPUU M CO37aBaTh
Tre€OMETPUUECKUE MOJIENIH, IPUMEHATh OCBOEHHBIM I'€OMETPUUYECKUN amnmapaT Uil pelieHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh U OLICHUBATH ITOJIyYCHHBIE PE3YJIbTATHIL.

OTnUYUTENBHON 0COOEHHOCTHIO MMPOTPAMMBI SBJIIETCS BKIIOUEHHUE B KypC CTEPEOMETPUM B HayaJle
€ro M3y4eHHus 3a/ay, pPElIaeMblX Ha YPOBHE MHTYWTHUBHOI'O IIO3HAHUs, W ONpEAEIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJl HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO M MPOCTPAHCTBEHHOIO
MBIIIEHMS], CTUMYJIMPYET IPOTEKAHUE NHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K JAJIbHEHIIEMY U3yUEHUIO
IpeaMera.

[Ipennourenue oTHa€TCsl HArMISIIHO-KOHCTPYKTUBHOMY METOAY OOydYeHHs, TO €CTh TEOPETUUYECKUE
3HaHAA HMMEIOT B CBOEH OCHOBE YYBCTBCHHOCTH IPEIMETHO-NPAKTUYECKOW NeATENbHOCTH. PasBurne
IIPOCTPAHCTBEHHBIX NPEACTABIEHUN Y y4alllUXCsl B Kypce CTEpPEOMETPUM IPOBOAUTCS 3a CUET PEIICHUS
3aJjad Ha CO3/IaHUE IPOCTPAHCTBEHHBIX 00pa30oB M 33Ja4 Ha ONEPUPOBAHHE IMPOCTPAHCTBECHHBIMH
obpazamu. Coznmanue oOpa3za MPOBOJUTCS C ONMOPOH HA HAMISIHOCTH, a OIEPUPOBAHUE OOpa3oM — B
YCIIOBHUSIX OTBJICYEHUS OT HATIJIAJHOCTH, MBICJICHHOIO U3MEHEHUS €r0 MCXOIHOTO COAECPKAHUS.

OcHoBHbIE cofepxaTenbHble JTUHUM Kypca «['eomerpun» B 1011 kmaccax: «MHOrorpaHHUKNY,
«IIpsiMble 1 TJIOCKOCTH B POCTPAHCTBE, « Tea BparieHus», « BeKTopbl 1 KOOpIMHATHI B IPOCTPAHCTBEY.
DopMHUpPOBAHUE JIOTUYECKUX YMEHUHN paclpeaesseTcs He TOJIbKO 10 COAEP KATEIbHbIM JIMHUSAM, HO U 1O
rogaM oOyuyeHHsI Ha YPOBHE CPE/IHEro o01ero oopazoBaHusl.

ConepkaHue 00pa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yjibTaTaM OCBOEHHs palboueit
IIPOTrpaMMBbl, PacIpeeIEHHBIM [0 ToAaM 00y4eHusl, CTPYKTYpHUPOBAHO TaKUM 00pa3oM, UTOOBI OBJIaICHHUE
Tr€OMETPUUECKUMH TNOHATHAMHM W HaBbIKAMHM OCYIIECTBIUIOCH IIOCIENOBATEIBbHO W IOCTYHAaTEIbHO, C
cOOMIOIGHUEM TPHUHIMIA NPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAaHUS BKJIIOYAJINCh B OOLIYIO CHCTEMY
TEeOMETPUUECKUX MPEJICTaBICHUN O00ydaromuxcs, pacmupss U yriayomsas e€, oOpas3ys HpodHble

MHOXCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE
Ha uzyuenue reomerpun otBoauTCs 2 yaca B Heaento B 10 kitacce u 2 yac B Henento B 11 kiacce, Bcero

3a J1Ba roja o0yueHus - 136 yueOHbIX vaca.



COJEP)KAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, NMpocTpaHCTBO. IloHsATHE 00
AKCMOMAaTU4Y€CKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U CIIEACTBUSA U3 HUX.

B3anMHOe pacnosiokeHue mpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIUECs, MapajuIeIbHbIE U
CKpemuBaromuecs npsmele. IlapamnenbHOCTh NPSAMBIX M INIOCKOCTEN B MPOCTPAHCTBE: IAapasUICIIbHbIE
IIpsIMBIE B IIPOCTPAHCTBE; MapajuIeIbHOCTh TPEX MPSIMBIX; NAPaUIEIbHOCTD MPSIMOU U IIJIOCKOCTHU. YTIIBI €
COHAIPABJIICHHBIMA CTOPOHAMH; YrOJ MEXAY IPSAMBIMHU B IPOCTpaHCTBE. IlapamienbHOCTh MIOCKOCTEM:
MapajuiedbHblEe IUIOCKOCTH; CBOMCTBA MAapaJUIEIbHBIX IUIOCKOCTEN. IIpocreiimmne npocTpaHCTBEHHbBIE
(buUryphl Ha TWIOCKOCTH: TETPaAdIp, KyO, MapaieNenuIie]]; IOCTPOSHUE CEYCHUH.

IlepnieHqUKyYISPHOCTD IIPSIMOM U IIJIOCKOCTH: NIEPIIEHAUKYIISIPHBIC IIPSAMBIE B IPOCTPAHCTBE, IIPSIMBIC
NapajuleIbHbIE U NEPIEHANKYIISIPHBIE K IUIOCKOCTH, IPU3HAK IEPIIEHUKYIIIPHOCTH MIPSIMOM U INIOCKOCTH,
TeopemMa O MPsMOM NEPHEHAMKYJSIPHOM IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YroJl MEXIAy MNPSAMOW W
IUIOCKOCTBIO; JIBYTPAHHBIA YroJj, JIMHEHHBIA yroj ABYTPAHHOTO yria. lleprneHaukyisp M HakJIOHHBIE:
paccTosiHHe OT TOYKU JI0 TUIOCKOCTH, PACCTOSHUE OT HPSAMOM 10 IJIOCKOCTH, MPOEKUus (GUrypsl Ha
IJIOCKOCTh. I[lepneHauKyIsIpHOCTh IUIOCKOCTEH: NPHU3HAK NEPHEHAMKYJSIPHOCTH JBYX IIJIOCKOCTEH.
Teopema o TpEX nepneHANKYIApax.

MHororpaHHuKHU

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIC 3JIEMEHTBI MHOIOIDAHHMKA, BBIIYKJIBIE M HEBBIITYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKA MHOrOrpaHHuka. llpusma: n-yronpHas npusma; rpaHd U OCHOBAHHMSI IIPU3MBI;
npsMas ¥ HakJIOHHAas MpHU3Mbl; OOKOBas M TOJHAas IOBEPXHOCTh Mpu3Mbl. llapannenenunen,
IIPSAAMOYTOJIbHBIN IapAIICIICIUIIE ¥ €ro CBOMCTBA. [Iupamuna: n-yroyipHas nupaMmuaa, FpaHu U OCHOBaHUE
nUpaMu/ibl; O0OKOBAs U MOJHAS MOBEPXHOCTH MUPAMUbI; PABMIIbHAS U yCCUEHHAS MUpaMUIa. DIIEMEHTHI
MIPU3MBI ¥ TUpaMubl. [IpaBUIIbHBIE MHOTOTPAaHHUKH: TIOHATHE ITPAaBUIILHOTO MHOIOTPAaHHUKA; IPaBUJIbHAS
IpyU3Ma M NpaBWiIbHAs NMHUpaMKIa; MPaBUIbHAS TPEYrojbHAs MUpaMHJa U MPaBWIBHBIA TETpasap; KyoO.
IIpencraBneHne o NMpaBUIbHBIX MHOTOIPAHHUKAX: OKTAdIp, AOAEKa’Ap U ukocarap. CedeHus MpU3MBbl U
MIAPaMUBIL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMON, MIIOCKOCTU. DIIEMEHTHI
CUMMETPUH B IUPaMHUJax, NapajuleIeuIe1axX, IPaBUIbHBIX MHOTOTPaHHHUKAX.

Bbluncnenue 351eMEHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yriel. Ilmomans OokoBoi
MOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSMOM MPHU3MBI, IUIOIIAAb OCHOBAaHHUH, Teopema O OOKOBOM
MIOBEPXHOCTHU NpsAMOH npu3Mel. [1no11aas 60KOBOM MOBEPXHOCTH U OBEPXHOCTH MTPaBUIIBHON MUPaMUBbI,

TeopeMa o Iiouaau yceu€unoi nupamubl. [lonstiue 06 06bpéme. OOBEM MUPaMUIBL, TPU3MBIL.
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[Tono6ubie Tena B mpoctpancTBe. COOTHOIICHUSI MEXKIY IUIOLIAASMHU MOBEPXHOCTEH, 00BEMaMu

MOIOOHBIX TEIL.
11 KJIACC

Tena Bpamenus

[MwinHapuyeckass  MOBEPXHOCTb,  OOpasyrollyMe  LWIMHIAPUYECKOH  IOBEPXHOCTH,  OCh
LWINHAPUYECKON MoBepXHOCTH. LlMmuHIp: ocHOBaHUS W OOKOBas MOBEPXHOCTh, OOpasyrolas U OCh;
TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnnueckass moBepXHOCTh, 00pa3yrolue KOHNYECKOH MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOH
noBepxHocTd. KoHyc: ocHOBaHME M BeplIMHa, OOpasylolias W OCh; IUIOHIaJb OOKOBOH M MOJIHOMN
MOBEPXHOCTHU. Y CEU€HHBINA KOHYC: 00pa3yIoNIie U BEICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTD.

Cdepa u map: ueHTp, paguyc, 1uaMeTp; oAb MOBEPXHOCTH cepsl. BzanmHoe pacnonoxeHue
cdepsl U MIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe; iomaab chepsl.

N300paskeHue Te BpallleHHs Ha MII0CKOCTU. Pa3BépTka IUIUMHIpa U KOHYCA.

KomOuHammu ten BpalieHus: 1 MHOIOTpaHHUKOB. MHOTOTrpaHHUK, ONMCaHHbIN 0K0J10 cepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK, WIN TEJIO BPALCHHUS.

[Tonsatne 06 06vEMe. OcHOBHBIE CBOICTBa 00BEMOB Tenl. Teopema 00 00bEME MPSMOYTOIBLHOTO
napajJiesienunesa u cineacTsus u3 He€. O0bEM HMIMHIpPa, KoHyca. OOBEM 1apa U Iiomaas chepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IJIOLIAIAIMHU MOBEpXHOCTEH, 00bEMaMu
MMOJIOOHBIX TEIL.

Ceuenust nunuHapa (mapajuiesibHO U NEPIEHIUKYJIIPHO OCH), CEUEHUs] KOHyca (MapajijiesIbHOe
OCHOBAHUIO U MPOXO/sIliee Yepe3 BEPIINHY ), CEUSHHUS 1Iapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocTH U B pocTpaHcTBe. CI0XKEHUE U BEIYUTAHUE BEKTOPOB. Y MHO)KEHUE BEKTOPA
Ha uyucao. PaznokeHue BekTopa mo TpEM HEKOMILIaHApHBIM BekTopaMm. [IpaBmio mnapamienenunena.
Pemenne 3amad, CBs3aHHBIX C IPUMEHEHUEM IPaBUII JEHUCTBUN ¢ BeKTopamu. lIpsimoyroisbHas cucrema
KoopauHat B mpocTtpanctBe. Koopaunats! Bektopa. [Ipocrelinme 3aqaun B KOOpAMHATAX. YTOJI MEXAY
BekTopamu. CKalsipHOE NMPOU3BEICHHE BEKTOPOB. BbIuncienne yrioB Mexay NpsSMbIMU M IUIOCKOCTSIMH.

KOOpI{I/IHaTHO-BeKTopHHﬁ MCTOI IIPpU PCUICHUU I'COMCTPHUICCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3ynbTaThl OCBOEHHMsS IMpOrpaMMbl  ydyeOHoro mpeamera «MaremaTuka»
XapaKTEPU3YHOTCS:

I'paxnanckoe BociuTanmue:

C(OPMHUPOBAHHOCTBIO T'PAXKJAHCKOM MO3UIMK OOydaroLlerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHUHCKOro OOIIECTBa, MPEICTABICHHEM O MaTeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS
Pa3IMYHbIX CTPYKTYP, SBJIEHUH, IPOLEAYp I'Pa)kIaHCKOro 00IIecTBa (BbIOOPHI, ONIPOCHL U IIp.), YMEHUEM
B3aUMO/IEHICTBOBATh C COLIMAJIBHBIMUA UHCTUTYTaMH B COOTBETCTBUU C UX (QPYHKIMSIMU U Ha3HAYCHUEM.

ITaTpuoTHyeckoe BoCIMTAHME:

C(OPMHPOBAHHOCTBIO POCCHMCKON TI'Pa)KAAHCKOM MICHTUYHOCTH, YBAXKCHHMS K MPOLUIOMY H
HACTOSIIIEMY POCCHUMCKOM MAaTEMAaTHKH, LIEHHOCTHBIM OTHOLIEHUWEM K JOCTHIKCHMSIM POCCHUNHCKHUX
MAaTE€MAaTHUKOB M POCCHMCKOM MaTeMaTHYECKOW IIKOJIBI, K HMCIIOIb30BAHHUIO 3TUX JOCTHXKEHHUM B JAPYIHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHHMEM [JTYXOBHBIX LEHHOCTEH POCCHUHCKOr0 Hapoja; COPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUsA, dTUYECKOI'O IOBEJCHHUS, CBSI3aHHOIO C NPAKTUYECKUM IIPUMEHEHUEM JIOCTH)KCHUM HAyKu U
JeSITeNIbHOCTBIO YYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYMBOIO Oy TyIIEro.

JcTeTHYeCKoe BOCIINTAHHe:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYAsl ICTETHKY MaTEMaTHYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 33j1a4, peIICHH, paCCyKIECHHIT; BOCIPUUMYHUBOCTHIO K MATEMAaTHYECKUM aCTIEKTaM Pa3IMUHBIX
BHJIOB HCKYCCTBa.

Pu3znyeckoe BOCHUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHUS TMPUMEHATH MaTeMaTHUECKHE 3HAHUS B MHTEpEcax 3J0pOBOTO U
6e3omacHoro oOpa3a »KH3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHTAHUE,
cOaJaHCUPOBAHHbBIN PEXUM 3aHATUH U OTAbIXA, peryyspHas (pu3ndecKas aKTUBHOCTh); (PU3UYECKOTO
COBEPILUCHCTBOBAHUSA, IIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEILHON ACATEIBHOCTBIO.

TpynoBoe BoctiuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM LEHHOCTU TPYIOJIOOUS; UHTEPECOM K PA3IUYHBIM cepam
poQEeCcCHOHATIBHOM eSTEeNbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpILATh
OCO3HaHHBIM BbIOOp Oyaymeld npodeccuu M pearu30BbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHbI;

TOTOBHOCTBIO ¥ CIIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO X CaMOOOPa30BaHUIO Ha MIPOTSHKEHUN



BCEH HW3HU; TOTOBHOCTHIO K AKTMBHOMY YYAaCTHIO B PEUICHUH MPAKTUYECKUX 3a/Ja4 MaTEMaTHYECKOH
HaITPaBJICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIMTAHME:

c(OPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOM  KYJIbTYpPbl, TOHHMAHUEM  BIMSHHUS  COIHAJIbHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOTHON U COIMAIBLHON Cpebl, 0CO3HAHUEM TTI00aIbHOTO
XapakTepa AKOJIOTMUYECKUX MpoOJieM; OpUEHTAlMel Ha TPUMEHEHHUE MaTEeMaTHYeCKHX 3HAHWHA s
penieHust 3a7a4 B 00J1aCTH OKPYIKAIOIIEH Cpenbl, INIAHWUPOBAHUS TIOCTYIIKOB U OIICHKH MX BO3MOJKHBIX
MOCTEJCTBUI JJIsI OKPY>KAIOIIEH Cpeibl.

I{eHHOCTH HAYYHOI' 0 TO3HAHUA:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKd W OOIIECCTBEHHOW NPAKTHKHU, MOHMMAHHEM MAaTEMAaTHUYECKONW HayKh Kak chepbl d4eloBeHeCcKOU
JEATEIIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTH JUISl Pa3BUTUA LUBWIM3ALHUH; OBJIAJCHUEM SI3BIKOM
MaTE€MAaTHKU U MAaTEMaTUYECKON KyJbTypOH KaK CPEeJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIIATh

MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbBHOCTE HHANBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHoro mpenMera «MaTemarukay
XapaKTePU3YIOTCS OBJIAJICHUEM YHHBEPCAILHBIMU HO3HABAMENbHbIMU OCliCMEUIMU, VHUBEPCATbHIMU
KOMMYHUKAMUBHBIMU OtICBUAMU, YHUBEPCATIbHLIMU Pe2YTIAIMUBHBIMU OeUCBUIMU.

1) Vuusepcanvuvie nosnasamenwvhwvle Oeticmeusi, obecneuusaiom gopmuposanue 0Aa308bix
KOZHUMUBHBIX NPOYECCO8 00yHarowmuxcs (0ceoenue Memooos NOHAHUL OKPYIHCAIOUe20 MUpa, npuMeHeHue
JIO2UYECKUX, UCCe008AMeNbCKUX Onepayull, yMeHull pabomamso ¢ uHpopmayuetr).

ba3oBble jlornyeckue AeicTBUA:

® BBHIABJIATH U XapaKTEPH30BATh CYIIECTBEHHBIC MTPU3HAKA MAaTEMATHYECKUX OOBEKTOB, TIOHSATHH,

OTHONICHUW MEXIy TOHATUAMHU; (HOPMYJIIHPOBATH ONPEICICHHUS IOHATHH, YCTaHABJIMBAThH
CYIIECTBECHHBIN MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIJIs1 0000IEHUS U CPaBHEHUS, KPUTESPHUH
MIPOBOIMIMOTO aHAJTH3a;

® BOCHpHHUMATh, (OpMyIUpOBaTh ¥ TNPEOOPA3OBBIBATH CYXKICHHS: YTBEPIAUTCIbHBIC |

OTpHUIIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,
®  BBHIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U ITPOTUBOpEUMs B (PaKTax, JaHHBIX,
HAOIIIOJICHUSAX W YTBEPXKICHUSX; TpeJyiaraTh KPUTCPUU JJIsS BBISBICHHUS 3aKOHOMEPHOCTEU U

IIPOTUBOPEUNI;
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® JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

® MPOBOJAWTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHHUH (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHUS U BBIBOJIBI;

® BBIOMpaTh CMOCOO pelIeHUs Yy4eOHOM 3aJaud (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMpATh HaHOOJIee OIXO SN C YYETOM CaMOCTOSITEIIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeIbCKue JeHCTBHA:

® HCMOJB30BAaTh BOIPOCHl KaK HCCIEAOBATEIILCKUNA HHCTPYMEHT TMO3HAHUA, (HOPMYJIHUPOBAThH
BONPOCHI, (UKCHUPYIOIIUE IMPOTUBOPEUYHE, MPOOJIIeMy, yCTaHABIMBATh HMCKOMOE H JIaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIMIO, MHEHHE,

® [POBOAMTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAaHOBJIEHUIO
O0COOCHHOCTE MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, MPOIECCa, BBISBICHUIO 3aBHCHMOCTEM
MeXIy O0BEKTaMHU, SBICHUSMU, MPOIIECCAMU;

®  CaMOCTOSITENIbHO (hopMynHpoBaTh OOOOIIEHUS U BBIBOABI IO PE3yJbTaTaM MPOBEAEHHOTO
HaOJI0/ICHUSI, UCCIICIOBAHMSI, OIECHUBAThH JOCTOBEPHOCTh MOTYUYCHHBIX PE3yJIHTaTOB, BEIBOJIOB U
000011IeHHIT;

® POTHO3MPOBATH BO3MOXXHOE Pa3BUTHE IMPOIECCA, a TAKKE BBIABUTATH MPEIOJIOKEHUS O €T0
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanmeii:

® BBIBIATH JAeUIUTH HHPOpPMAIMK, JAHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOMPOC W IS
pellIeHUS 3a/1auu;

e BpIOMpaTh  WHGOPMALMIO U3  HCTOYHMKOB  DPA3IMYHBIX  TUIIOB,  aHAJIU3HPOBATh,
CUCTEeMATH3MPOBaTh ¥ HMHTEPIPETUPOBATH WHPOPMAIMIO PA3NIMYHBIX BUAOB U  (opMm
MIpE/ICTaBICHUS;

® CTPYKTypHpOBaTh WH(OpMaIMIO, MPEACTaBIATh €€ B pasaudHbIX (opmax, HULTFOCTPUPOBATH
rpapuyecKy;

®  OIICHUBATH HAIEKHOCTH HHPOPMAIHH IO CAMOCTOSTEIIEHO C(POPMYTUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvHble KOMMYHUKamueHwvle Oelicmsus, obecneuusaiom c@opMupo8aHHoCmyb

COYUAIbHBIX HABLIKO6 06)/1!61}07/0;1/060}1.
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Oo0nrenue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSMU U IENISIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 110 X0y pEUIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYEHHBIH pe3ysbTaT;

B X0/1€ 00CY>K/IeHHs 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMON TEMBI, POOIEMBI, perraeMon
3a/la4yM, BbICKA3bIBaTh MJICH, HAlIEJICHHbIC HA MTOUCK PEIICHUS; COTIOCTABISATh CBOU CYXKACHUS C
CYXKICHHUSIMH JPYTUX YYACTHUKOB JHANIOTa, OOHAPYKUBATH Pa3MYUe U CXOJCTBO IMO3UIUH; B
KOppPEeKTHOH opMme GopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3yJIbTaThl PELICHUs 3aJlayd, OSKCIEPUMEHTA, WCCIEIOBaHUsA, MPOEKTa;
CaMOCTOSITEIILHO BEIOUPATh ()OpMAT BEICTYIUICHHS C YUETOM 3a/1a4 MTPE3SHTAIIMH K OCOOCHHOCTEH

ayJIUTOpUH.

CoTpyaHu4ecTBo:

MMOHMMATh M HCIOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW WM WHIMBHIYyaJIHON pPabOTHI IMpHU
pemieHnr y4eOHBIX 3aJay; NPUHUMATH I[€Ib COBMECTHOH JESATENHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHON PaOOThI, pacIpenesaTh BHABI PabOT, AOTrOBapHBATHCSA, 00CYXIaTh
MIPOLIECC ¥ PE3yNbTAT PabOTHI; 0000IaTh MHEHHUS HECKOJIBKUX JTIOCH;

y4acTBOBATh B IPYIIOBHIX (hopMax paboThI (00CY kK IeHUSI, OOMEH MHEHUH, «MO3TOBBIC IIITYPMBI»
Y WHBIC); BBITIOJIHATH CBOIO YaCTh PaOOTHI M KOOPJAUHUPOBATH CBOU JICHCTBUS C IPYTUMH WICHAMHU
KOMAaHJIbI, OIICHMBAaTh KayeCTBO CBOErO BKIaJa B OOMUH TNPOMYKT 1O KPUTEPHSIM,

c(hOpMYJIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

3) VYuuseepcanvuvie pezynamuenvie Oeiicmsus, obecneuugaiom opmuposanue CMbICI08bIX

YCMAaHOBOK U HCUSHEHHbIX HABLIKOG JIUYHOCMU.

Camoopranmsanus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHU 3a/1a4M, BBIOMPATh CIOCO0 peleHus ¢ y4€ToM
HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATD

BapUaHTHI PEeLICHUH ¢ yU€TOM HOBOI MH(OpMAIIIH.

CaMOKOHTPOJIb:

BJIaJACTh HaBbIKaMH IMO03HaBaTEIILHOM pe(bJ'ICKCI/II/I KaK OCO3HaHHA COBCPHIACMBIX HeﬁCTBHﬁ nu
MBICJIMTCIIbHBIX ITPOLECCOB, UX PE3YJILTATOB, BJIAACTH crocodbamMu CaMOIIPOBEPKH, CAMOKOHTPOJIA
mponecca u pe3yjibTaTa pCIICHUA MaTeMaTH4eCKOM 3aJa4u,

npeaABUACTL TPYAHOCTH, KOTOPBIC MOTYT BO3HHUKHYTL IIpU PCHICHUH 3aJa4dd, BHOCHUTH
KOPPCKTHUBBI B ACATCIIBHOCTh Ha OCHOBC HOBBIX O6CTO$IT€JILCTB, JaHHBbIX, HaﬁHeHHbIX OH_II/I60K,

BBISIBJIEHHBIX TPYIHOCTEW;
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¢ OLCHHMBATH COOTBECTCTBHUEC pE3yJibTaTa LCIHA U YCIIOBUSM, OOBSICHATH IMPUYIUHBI JOCTUKCHUA U
HCAOCTUIKCHUA PE3YyJIbTATOB ACATCIIBHOCTH, HaxoauThb OI_I_II/I6Ky, JdaBaThb OLICHKY

pUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

10 KJIACC

OnepupoBaTh NOHIATUSIMHU: TOUKA, TIPsIMasi, INIOCKOCTb.

[TpuMeHsSTh aKCHOMBI CTEPEOMETPUH U CIESACTBUS U3 HUX MPU PEUICHUH T€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: NAPATUICTBHOCTD U MEPIEHIUKYISIPHOCTD IPSAMBIX U IJIOCKOCTEH.

KnaccudunmpoBats B3auMHOE PacloNOKEHUE NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATUSMH: IBYTPAHHBINA YrOJl, TPaHH JBYTPAHHOIO yIJia, pedpo ABYTPaHHOTO YIJIa;
JMHEWHBINA YTOJI ABYTPAaHHOTO YIila; rpaaycHasi Mepa IBYTPaHHOTO yTJa.

OnepupoBarTh MOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH MHOTOTPAaHHHK, AJIEMEHTHI
MHOTOTpaHHHKA, TPABUIbHBII MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHHMKOB (MUpaMuia; NpU3Ma, MPSIMOYTOJIbHBIN
napajuienenumnes, kyo).

KnaccudunupoBath MHOTOTpaHHUKH, BbIOMpas OCHOBAaHHS IS KiIacCH(PUKAIMK (BBIMYKIbIC H
HEBBIITYKJIBIE MHOTOTPAHHUKH; TPAaBWJIbHBIE MHOTOTPAHHUKH; TPSIMbIE ¥ HAKJIOHHBIE TPU3MBI,
napasuieIeuIebl).

OnepupoBarh MOHATHIMH: CEKYIasi INIOCKOCTh, CEYCHHE MHOTOI'PAaHHUKOB.

OOBSACHATH MPUHIUIBI TOCTPOCHUS CEUYCHH, UCTIONB3YS METOJI CJICOB.

CTpouThb ceuyeHrst MHOTOIPAaHHUKOB METOJIOM CJIEZIOB, BBITIOJIHSATH (BBIHOCHBIE ) TUTOCKHE YEPTEKH U3
PHUCYHKOB MPOCTHIX O0BEMHBIX QUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amauM Ha HaxoXXIEHHE TEOMETPUYECKUX BEJIMYMH MO o0pasliaM WM ajlropuTMam,
NPUMEHSST U3BECTHBIC aHAIUTUYECKUE METOJbl NP PELICHUH CTAaHAApPTHBIX MAaTEeMAaTHYECKHUX 3aJad Ha
BBIUMCIIEHUE PACCTOSHUM MEXAY JBYMS TOUYKAMH, OT TOYKH JI0 IPSMOM, OT TOUKH J0 TUIOCKOCTH, MEKIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemarp 3aaun Ha HaxoXXIEHHE T€OMETPUYECKUX BEJIMYMH TO O0pa3laM WIH aJropuTMaMm,
NPUMEHSST U3BECTHBIC aHAIUTUYECKHE METOJbI NMPH PELICHUH CTAaHAApPTHBIX MaTEeMaTHYEeCKHUX 3ajad Ha
BBIUMCIIEHUE YTJIOB MEXAY CKPEIIMBAIOMIMMUCS MPSIMBIMH, MEXOY MNPSMONH M TUIOCKOCTBIO, MEXITY

IJIOCKOCTSMU, JABYT'PAHHBIX YIJIOB.
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Boruncnsate 00BbEMBI M IUIOLIAAM TMOBEPXHOCTEH MHOTOTPaHHMKOB (MpU3Ma, NHpaMuia) ¢
IpUMEHeHHEeM (OpMyJI; BBIUUCIATH COOTHOLICHMSI MEXAy IUIOIAAIMU MOBEPXHOCTEH, 0O0bEMamu
M0JOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMU: CUMMETPHS B IIPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP,
OCh U IJIOCKOCTh CUMMETPHUHU (UTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (PUrypax, mpeaCTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumMensaTh reoMeTprudeckre (pakThl sl PEIICHUs] CTEPEOMETPUYECKUX 3a/ad, Mpearoararmx
HECKOJIbKO LI1aroB peleH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

IIpuMeHATH IpocCTEHIINe MPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKHUX 3a1au.

[IpuBOoaUTE IpUMEPBHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEHW B NPHUPOJAE M JKHU3HU, PACIIO3HABAThH
IIPOSIBJICHUE 3aKOHOB F€OMETPHUU B UCKYCCTBE.

[IpuMEHATH MOMYYEHHBIE 3HAHUS HA IIPAKTUKE: aHAJIM3UPOBATH pEabHbIE CUTyallud U IPUMEHSITh
W3yYeHHBIE TIOHSATHS B TIPOILIECCE TMOMCKA PEIIeHUS MaTeMaTHYeCKH CPOPMYIMpPOBAHHON NpOOIEeMBI,
MOJCJINPOBAaTh pEalbHbIE CHTyallud Ha S3BIKE T€OMETPUM, HCCIIENI0BAaTh ITIOCTPOCHHBIE MOJEIN C
UCIOJIb30BAHUEM F'€OMETPUUECKUX OHATHH U TeopeM, anmnapara ajireOpbl; pelaTh IPaKTUIECKHe 3a1a4H,

CBA3aHHBIC C HAXOXKACHUCM I'€COMETPUICCKUX BCIINYHH.

11 KJIACC

OmnepupoBaTh MNOHATHAMH: LWIMHAPHYECKAs IOBEPXHOCTh, O0Opa3ylolue MHIMHAPHYECKOM
MOBEPXHOCTHU; IMJIMHAP; KOHWYECKas MOBEPXHOCTb, OOpa3yIolIe KOHMYECKOW MOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (LMIMHIDP, KOHYC, cdepa U map).

OOBACHATH CLIOCOOBI MOTYYSHUS TeJl BPALCHHUSI.

KnaccudunmpoBats B3auMHOE pacrosiokeHue chepbl U MIIOCKOCTH.

OmnepupoBaTh NOHATUSAMHU: IAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA CErMEHTA; IapOBOM
CJIOH, OCHOBAHHUE IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUIOMIANM TOBEPXHOCTEH  TEN BPAILICHHS, TCOMETPUYECKHX Tl ¢
pUMEHEHHEM (HOPMYII.

OnepupoBath NOHIATUSIMU: MHOTOI'paHHMK, BIIMCAHHBIN B c(hepy U OMUCAHHBIN 0K0JI0 cepsl; chepa,
BITMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHS.

BbIUncnATh COOTHOIIECHHS MEXTY IJIOLIA/IIMU TOBEPXHOCTEH M 00BEMaMU MOT00HBIX TEJl.
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N300paxaTh n3ydaeMbie GUTYPBI OT PYKH H ¢ TIPUMEHEHUEM TIPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInosHATE (BBIHOCHBIE) IIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHH3Y; CTPOUTH CEUCHHS TEJI BpAIICHHS.

W3Biiekath, HWHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HMHMDOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMeTPUUYECKUX PUTypax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBHSI CJIOKEHUST BEKTOPOB, BEIYUTAHUSI BEKTOPOB U YMHOXKCHHS BEKTOpA HA YHCIIO,
00BICHATH, KAKHMH CBOMCTBAMU OHHU 00JIaJ1af0T.

[TpuMeHsITh TPaBUIIO MapauIeIeUIIeaa.

OnepupoBaTh NOHATHUAMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJI MEX/Ty BEKTOPaMH, CKaJISIPHOE MMPOU3BEICHUE BEKTOPOB,
KOJUTMHEAPHBIE ¥ KOMITJIAHAPHBIC BEKTOPBHI.

HaxoauTh cymMMy BEKTOPOB U MPOHU3BEACHIE BEKTOPA HA YHCIIO, YTOJ MEKIY BEKTOPaMH, CKAIIIPHOE
MIPOM3BEICHNE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3a/1aBaTh INIOCKOCTh YPaBHEHNUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsITh TeoMeTpruYecKue (aKThI JJIA PEIICHUS CTEPEOMETPHUYSCKUX 3ajad, MPEAmoIararlmx
HECKOJIBKO [IaroB PeLIeHUs, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU (hopMe.

Pematp npocreiiiire reomeTpudecKre 3aa4u Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pematp 3amaun Ha JOKA3aTENbCTBO MaTEMAaTUUYECKUX OTHOIICHUHN U HAXOXKIECHUE T€OMETPUUECKUX
BEIIMYMH MO 0oOpasliaM WM aJIropuTMaM, MPUMEHSS W3BECTHBIC METOMBI MPH PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKHX 3a/1ad4.

[TpuMeHsITh TpOCTEHINE MPOrPaMMHBIC CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAITMOHHBIC CHUCTEMBI
IIPH PEIICHUN CTEPEOMETPHUICCKUX 3a]1ad.

[TpuBoUTE TpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KHU3HU, PACIO3HABATh
MIPOSIBIICHUE 3aKOHOB '€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TOJTyYeHHBIC 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh PEAIbHBIC CUTYAIlMH U MPUMEHSITh
W3yYCHHBIC TIOHSATHSI B IPOIECCE MOMCKA PEIICHHs MaTeMaTHYecKH C(HOPMYITUPOBAHHON MPOOJIEMBI,
MOJICTTUPOBATh peajbHbIE CHUTyalldd Ha $3bIKE T€OMETPHH, HCCIIEJOBATh IMOCTPOCHHBIE MOJEIU C
HCIOJIb30BAHNEM I'€OMETPUICCKUX TIOHATHI M TEOPEM, allliapara aireOphl; pemaTh MPaKTUIeCKUe 3a/1a4H,

CBA3aHHBIC C HAXOXKIACHUEM I'COMETPUICCKUX BEJINYHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoimyecTBo yacos
Ne HaunmeHoBaHMe pa3ies10B U TeM DJIeKTpOHHbBIe (LM (poBbIE)
Konrtpoabsubie | Ilpakruyeckue
n/n MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Bbu6nuoreka [JOK
1 Beenenue B crepeoMeTprro 10 0 0
https://m.edsoo.ru/1¢209e37
5 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. . . bubnmnoreka [IOK
0
[TapamienbHOCTD IPSIMBIX U IUIOCKOCTEH https://m.edsoo.ru/1c209¢37
; [lepneHIUKYISIPHOCTD IPSIMBIX U . bubmmoreka [IOK
0 0
IIJIOCKOCTEN https://m.edsoo.ru/1c209¢37
bubmmoreka [OK
4 Yrael Mexay NpAMbIMHU U TUIOCKOCTSMH 10 1 0
https://m.edsoo.ru/1¢209e37
bu6nuoreka [JOK
5 MHororpaHHUKH 11 1 0
https://m.edsoo.ru/1¢209e37
bu6nmoreka [JOK
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 0
https://m.edsoo.ru/1¢209e37
bu6nmoreka [JOK
7 [ToBTOpEHME: CeueHHUsI, paCCTOSIHUS U YTJIbI 4 1 0
https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KVIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/m Konrtpoubnbie | IlpakTuyeckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThbI padoTbI
bu6mmoreka [JOK
Tena BpanieHust 20 1 0
https://m.edsoo.ru/1¢209e37
bu6mmorexa [IOK
2 OO0BEMBI TEN 13 1 0
https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
3 BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 15 1 0
https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 060061IeHNE, bu6mmoreka [JOK
4 20 1 0
cucTeMaTH3aIus 3HAHUI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO HACOB I10 ITTPOT'PAMME 68 34 0
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHUE

PUCYHKaX, Ha IIPOCKIMOHHBIX YCPTECIKAX

10 KJTACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbie | IIpakTuyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoThbI padoTbI
pecypchbl
OCHOBHBIE TOHSTHSI CTEPEOMETPUU: TOUKA,
npsiMasi, I0CKOCTh, POCTPAHCTBO.
Bbubnuoreka [JOK
1 [IpaBuna n3006pakeHus: Ha PUCYHKaX: 1 0 0
. https://m.edsoo.ru/aecc77cd
U300paKeHHS ITIOCKOCTE!, HapaIeIbHBIX
MPSMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka
5 [TonsaTHs: nepecekaroLuecs MIOCKOCTH, . bubnumoreka [IOK
0 0
HepeceKaroIuecs npsamas U II0CKOCTh https://m.edsoo.ru/2d8a9¢99
; [TonsaTHs: nepecexaroluecs MIOCKOCTH, . bub6nuoreka [IOK
0 0
HepeceKaroIuecs npsamas U II0CKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
bu6nuoreka [JOK
4 n300pakeHre MHOTOTPAaHHUKOB Ha 1 0 0
https://m.edsoo.ru/a63959%d
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https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

HavanbHble cBefieHHsI 0 KyOe 1 TUpaMHu/Ie,

. bubnuorexa IIOK
5 ux pa3BEPTKU U Mojaenu. CeueHus
https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbHbie cBenieHus 0 KyOe U mupamu/e,
. bubmmorexa LIOK
6 uX pa3BEPTKU U Mojenu. CeueHus
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsaTHEe 00 aKCHOMATUYECKOM
bu6nunoreka [JOK
7 MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI
https://m.edsoo.ru/OccScife
CTEPEOMETPHUH U CJICACTBUS U3 HUX
[TonsATHE 00 aKCHOMATUYECKOM
bu6nmoreka [JOK
8 HOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI
https://m.edsoo.ru/239¢c8cb4
CTEPEOMETPHUH U CIICJICTBUS U3 HUX
[ToHsATHE 00 aKCHOMATHYECKOM
bubmuoreka [IOK
9 MOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI
https://m.eds00.1u/65¢6b106
CTEPEOMETPHUH U CIIEJICTBUS U3 HUX
[TonsaTHEe 00 aKCHOMAaTUYECKOM
bubmuoreka [IOK
10 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIIEACTBUS U3 HUX
B3aumHoOe pacronoxeHue npsMbix B
" IIPOCTPAHCTBE: NIEpPECEKaroImecs, bub6nuoreka LIOK
HapaJuIeNIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520£6

IpsiIMbIE
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https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6

[TapamienbHOCTB NPSAMBIX U INIOCKOCTEN B

MIPOCTPAHCTBE: MapauiebHbIE MIPSIMbIC B

bu6mmoreka [JOK

12
IIPOCTPAHCTBE; NapPaUIEIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
IPAMBIX
[TapayinenbHOCTh NPSAMBIX U IJIOCKOCTEN B
5 bu6mmoreka [IOK
13 npocTtpancTie: [lapannensHOCTh TPSAMON U
https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6mmorexa [IOK
14 VYIubl ¢ COHANPAaBIECHHBIMU CTOPOHAMU
https://m.edsoo0.ru/9f4071b9
bu6mmoreka [JOK
15 Yros Mexay npsIMbIMU B IIPOCTPAHCTBE
https://m.edsoo.ru/fe733862
bu6mmoreka [IOK
16 Yros Mexay npsIMbIMHU B IIPOCTPAHCTBE
https://m.edsoo.ru/2935a9a0
e [TapamienbHOCTD INIOCKOCTEN: bubnnorexa [IOK
NapajuieIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
bubnmuoreka [JOK
18 CaolicTBa napauienbHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[IpocTeiimme npocTpaHCTBEHHBIE (PUTYPBI
bu6munoreka [JOK
19 Ha TUIOCKOCTH: TETpasap, KyoO,
https://m.edsoo.ru/4a28dc02
napaiesienumne
bubnmuoreka [JOK
20 [TocTpoenue ceueHuit

https://m.edsoo.ru/1d434d0f
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https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f

bu6mmoreka [IOK

21 [TocTpoenue ceuenuit
https://m.edsoo.ru/ec26fe5d
Kontponbnas padora o teme "[Ipsimblie u
bu6mmoreka [JOK
22 IIJIOCKOCTH B IIPOCTPAHCTBE.
https://m.edsoo.ru/9a0a9e56
[TapannenbHOCTb NPSIMBIX U IUIOCKOCTEN"
[IeprieHAMKYIAPHOCTH NPAMOU U
bu6mmoreka [IOK
23 MJIOCKOCTH: TIEPTICHANKYJISIPHBIE TIPSIMBIE B
https://m.edsoo.ru/b19f6asd
IPOCTPaHCTBE
y [IpsimMble mapanensbHbIe U bubnnorexa [IOK
NEPIEHIUKYISAPHBIC K INIOCKOCTH https://m.edsoo.ru/0ac11¢95
5 [IpsimMble napasnensHble U bubnnoreka [IOK
NEPIEHIUKYIAPHBIC K INIOCKOCTH https://m.edsoo.ru/ba545966
o [Ipu3Hak neprneHauKyJISpPHOCTH NPIMOU U bubmmoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
5 [Ipu3Hak neprneHauKyJISpHOCTH NMPAMOU U bubnmoreka [IOK
7
IIOCKOCTH https://m.eds00.ru/79165d15
- Teopema o npAMON NMEPHEHIUKYISIPHOI bubmmoreka [IOK
IJIOCKOCTHU https://m.eds00.ru/635¢5087
” Teopema o0 npsIMOM NTEPIIEHAUKYIIIPHOU bubnnoreka [IOK
IIOCKOCTH https://m.edsoo.ru/bd374518
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https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8

Teopema o npsAMON NEPHEHIUKYIISIPHON

bu6mmoreka [IOK

30
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienquKymsip U HAKJIOHHBIE!
bubnuoreka [JOK
31 paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
https://m.edsoo.ru/33c477d3
paccTosiHUE OT NPSAMOH 10 MIIOCKOCTH
[TeprienquKysip U HAKJIOHHBIE!
bu6nmuoreka [JOK
32 paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
https://m.edsoo.ru/66fefadd
paccTosiHUE OT NPSMOH /10 MIIOCKOCTH
[leprienquKymsip U HAKJIOHHBIE!
bubnuoreka [JOK
33 paccTosiHue OT TOYKH JI0 TUTIOCKOCTH,
https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT NPSMOH 10 TIIOCKOCTH
[leprienquKymsip U HAKJIOHHBIE!
bu6munoreka [JOK
34 paccTosiHue OT TOYKH JI0 TUIOCKOCTH,
https://m.edsoo.ru/dbee22bc
paccTosiHUE OT NPSMOM 10 MIIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJ MEXKIY bubmmoreka [IOK
IPSIMOM U IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JTMHEHHBIA yroil bubnnorexa [IOK
JBYTPaHHOIO yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIi yroJ, TUHEHHBIN yToi bubmmoreka [IOK

JIBYI'PaHHOIO yIja

https://m.edsoo.ru/c7¢777ed
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https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
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https://m.edsoo.ru/c7c777ed

[leprieH MKy IAPHOCTH INTIOCKOCTEN:

bu6mmoreka [IOK
38 MPU3HAK NEPTIICHANKYISIPHOCTH IBYX
https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
[IeprieH UKy IAPHOCTD TUIOCKOCTEMN:
bu6mmoreka [IOK
39 IpU3HAK MEPIEHIUKYISIPHOCTH JIBYX
https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[IeprieH UKy IAPHOCTD TUIOCKOCTEMN:
bu6mmoreka [IOK
40 IIPU3HAK NEPIEHANKYIJISIPHOCTH JBYX
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEM
) bubimmoreka LIOK
41 Teopema o0 TpEX NEPIEHIUKYIISIPAX
https://m.edsoo.ru/e4972cdc
. bubnnorexa [IOK
42 Teopema o0 TpEX NEPIEHIUKYIISIPAX
https://m.edsoo.ru/52188a7d
. bubmmnorexa LIOK
43 Teopema o TpEx NepneHuKyIsIpax
https://m.edsoo.ru/91246736
KonrtponsHast pabora o Temam
14 "TlepneHIUKYISIPHOCTD MPSIMBIX U bubmmoreka [IOK
miockocTe" u "Yiabel MeX Iy NpSIMbIMU U https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMU"
45 [TonsTHEe MHOTOTPAHHKKA, OCHOBHbBIE bubnmoreka [IOK

3JICMCHTLI MHOT'OI'PaAHHHKA, BBIITYKJIBIC 1

https://m.edsoo.ru/2d24e873
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https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
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HCBBIITYKJIBIC MHOTOTPAaHHUKH pasBépTKa

MHOI'orpaHHHuKa

[Ipu3ma: n-yronpHas Mpu3Ma; rpaHu U

OCHOBAHMA MPU3MBI; IIpsAMast U HAKJIOHHAasd

bu6nuoreka [JOK

46
pU3MbL; OOKOBasI U MOJIHASI IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
A [Tapannenenunen, npsMOYToJIbHBIN bubnmoreka [IOK
7
napajuleIeuIe ] U ero CBOUCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojapHas nupamuaa, TpaHu u
48 OCHOBaHHUE MTUPAMUJIBI; OOKOBAs U TTOJIHAS bu6mmoreka [IOK
MOBEPXHOCTh MUPAMUJIbI; IPABUIIbHAS U https://m.edsoo.ru/fblcd0as
yCeUYEHHAs MUpaMuaa
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOTPAHHUKA; IIPABHIIbHAS
bu6mmorexa [IOK
49 [IpY3Ma U IpaBWIbHas IUPAMULIA;
https://m.eds00.ru/074c8865
NpaBUJIbHAsL TPEYTOJIbHAS MUPAMUIA U
IPAaBWIBHBIN TETpas’Ap; KyO
[IpencraBnenue o NpaBUIBHBIX
bu6mmoreka [IOK
50 MHOTOTpaHHHUKAX: OKTa3p, JOJAEKadAp U
https://m.edsoo.ru/a0fddSbf
MKOCadIp.
. CumMMeTpHst B IPOCTPAHCTBE: CUMMETPHS bubnnorexa [IOK
5

OTHOCHUTCIIBHO TOYKH, HpSIMOfI, IIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9
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https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

OeMEHTEI CUMMCTpPUU B [IUpaMUJax,
napajiClIcnmicaax, npaBUJIbHBIX

MHOT'OI'paHHHUKaXx

Brrancienue 31eMeHTOB MHOT'OT'PaHHHUKOB:

bu6mmoreka [JOK

52
pé6pa, TuaroHasu, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomaas 60K0BOI NOBEPXHOCTH U MOJTHON
53 MTOBEPXHOCTHU MIPSAMOM MPU3MBI, IIJIOIIAb bubnnorexa [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MPSMOI MPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MIOBEPXHOCTHU ITPABUIBLHON UPAMUIBL, bubnnorexa [IOK
TeopemMa o IIoMaaIu OOKOBOM MMOBEPXHOCTH https://m.edso0.ru/5603e30b
YCEUEHHOU MUPAMUIBI
KonrtponsHas pabora o teme bubmumoreka [IOK
55
"MHororpaHHuku” https://m.edsoo.ru/a95£5¢04
. bubmanoreka IIOK
56 [Tonsarue 06 00bEME
https://m.edsoo.ru/7ad0020b
bu6mmoreka [IOK
57 O0bEM nupaMubl
https://m.edsoo.ru/235171b3
. bubnnorexa [IOK
58 O0béM nupaMuIbl

https://m.edsoo.ru/f47dfefd
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bu6mmoreka [IOK

59 O06bEM nupaMuIbl
https://m.eds00.ru/79¢10312
bu6mmoreka [IOK
60 O06bEM upaMuIbl
https://m.edsoo.ru/2faadc3f
bu6mmoreka [IOK
61 O0BEM IpU3MBI
https://m.eds00.ru/79853608
. bubnnorexa [IOK
62 O0BEM IpU3MBI
https://m.edsoo.ru/1e053890
' bu6mmorexa [IOK
63 O0BbEM IpU3MBI
https://m.edsoo.ru/482d3f51
” KonrtponsHas padora no reme "O6bEMBI bub6muoreka LIOK
MHOTI'OI'PaHHHUKOB" https://m.eds00.ru/28a6573¢
[ToBTOpeHue, 0000IIeHNE cCUCTEeMaTH3aIUs
bubmuoreka [IOK
65 3HaHui. [locTpoeHune ceuenuii B
https://m.edsoo.ru/098bedad
MHOTOTpaHHHKE
[ToBTOpeHnue, 0600IIeHIE cCUCTEeMAaTU3alUs
3HaHUU. BeYKCIIEHUE PACCTOSHMI: MEXIY
bubnmuoreka [JOK
66 JBYMs TOUKaMH, OT TOYKH /10 IPSIMOH, OT
https://m.edsoo.ru/f7792ba9
TOYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIUBAOIIUMUCS TPSIMBIMH
bu6muoreka [JOK
67 Hrorosas koHTponbHAs paboTa
https://m.edsoo.ru/b9146bc0
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[ToBTOpeHnue, 00001IEHHE CUCTEMATU3AIIHS

3HaHUU. BeIunciieHne yriioB: MEXIy

bu6mmorexa [JOK
68 CKPELIUBAIOIIMMHUCS IPSIMBIMH, MEXKTLY 1 0 0
https://m.edsoo.ru/56765e8b
MPsIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKTY TIJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB T10 6 5 0
[MPOI'PAMME
11 KJIIACC
Kosmn4yecTBo yacoB DJIeKTPOHHbIE
Jara nupposbIe
Nen/m | Tema ypoka Konrtpoabsnsie | IlpakTnueckue
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
| Cdepa u map: ueHTp, paguyc, AMaMeTp; . bubmuoreka [IOK
0 0
TJIOMIA/h TIOBEPXHOCTH CEphI https://m.edsoo.ru/0341bc2b
5 Cdepa u map: ueHTp, paguyc, TuaMeTp; | 0 0 bubmuoreka [IOK
TJIOMIAh TIOBEPXHOCTH CEphI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnionoxenue chepsl 1
bu6mmoreka [JOK
3 IUIOCKOCTH; KacaTelIbHas INIOCKOCTh K 1 0 0
https://m.edsoo.ru/bed12a43
cdepe; maomanb cheps
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N3obpaxenue cdepsl, mapa Ha

mwiockoctu. CeueHus mapa

bu6mmoreka [JOK
https://m.edsoo.ru/be 1572

Hunuaapuyeckasi IOBEPXHOCTbD,
o0pa3yromue HUIHHIPHIECKON
MMOBEPXHOCTHU, OCh LIMITUHIPUUECKOM

IOBCPXHOCTH

bu6mmoreka [JOK
https://m.edso00.1ru/6054b8c1

Hunuaap: ocHOBaHUS ¥ OOKOBast
MOBEPXHOCTh, 00pa3yroIias  och;
II0LIAs OOKOBOU Y MOJIHOU

IIOBCPXHOCTH

bu6mmoreka [JOK
https://m.edsoo0.ru/188f6216

N300pakeHne HMIMHPA HA IUIOCKOCTH.
Pa3Béprka unnunapa. Cedyenus
LHWIMHJPA (IUIOCKOCTBIO, apajuIeIbHON

WIH TIEPIICHIUKYISIPHON OCH IIIITUH/IPA)

bu6nmoreka [JOK
https://m.edsoo.ru/016e25¢eb

N3o0paxkeHune muiInHApPa Ha TUIOCKOCTH.
PazpépTka nnnunapa. CeyeHnus
UUTUHAPA (TUIOCKOCTHIO, MapasuieIbHON

WM TIEPIICHIUKYISIPHON OCH IIHITUHIpA

bu6mmoreka [JOK
https://m.edsoo.ru/

Konunueckas IMOBCPXHOCTD, 06pa3y10ume
KOHHYECKOM MOBCPXHOCTHU, OCb U

BCpIIMHA KOHMYECKOM IIOBCPXHOCTHU

bu6nmoreka [JOK
https://m.edsoo.ru/c94ba09b
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Konnueckas nopepxHocTh, 00pa3yromune

5 bu6mmorexa [IOK
10 KOHHMYECKOU MMOBEPXHOCTH, OCh U
. https://m.edsoo.ru/
BEpILMHA KOHUYECKOI MOBEPXHOCTH
Konyc: ocHOBaHue 1 BepuinHa,
5 bu6mmoreka [IOK
11 o0pa3syrolasi ¥ 0Ch; TJI0MAs O0KOBOU 1
. https://m.edso0.ru/897dd3b2
MOJIHOM TOBEPXHOCTHU
Konyc: ocHOBaHue u BepIvHa,
5 bu6mmoreka [IOK
12 00pa3yrolast ¥ 0Ch; TJI0MAs O0KOBOW 1
. https://m.edsoo.ru/
MIOJIHOM MOBEPXHOCTH
VY ceu€HHbI KOHYyC: 00pa3yrouye u
bu6mmoreka [IOK
13 BBICOTA; OCHOBAHUS 1 OOKOBas
https://m.edsoo.ru/1468bab3
IIOBEPXHOCTH
VYceu€HHbIl KOHYC: 00pa3ylonme u
bu6mmorexa [IOK
14 BBICOTA; OCHOBAHUSA U OOKOBas
https://m.edsoo.ru/
MOBEPXHOCTH
N306paxkenne koHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
. bubmnoreka LIOK
15 (MII0CKOCTHI0, apasIeIbHOM
. https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U IJIOCKOCTBIO, IPOXOAAIIEN
4yepe3 BEPIIHHY)
N300paxkenne KoHyca Ha TIOCKOCTH. bubnmoreka LIOK
16
Pa3Béptka konyca. CeueHus KoHyca https://m.edsoo.ru/
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(TII0CKOCTHI0, MapalIesIbHON
OCHOBAHHMIO, U TUIOCKOCTBIO, TPOXOASIIEH

yepes BEpIINHY)

KomOunanust Ten BpameHus u

bu6mmoreka [IOK

17
MHOI'OTPaHHUKOB https://m.edsoo.ru/
KoMOunamnwst Ten BpanieHus u
18 https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUKOB
MHoOrorpaHHuk, ONMMCAHHBIA OKOJIO
bu6mmoreka [IOK
19 cdepsr; chepa, BrFcaHHas B
https://m.edsoo.ru/0b136158
MHOTOTPaHHMK WJIH B TEJI0 BPALCHUS
bu6mmoreka [IOK
20 KonTponbHas pabora no teme
https://m.edsoo.ru/
5 [Tonsitue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOMCTBA 00BEMOB TeIT https://m.eds00.1u/26a03{b7
- [Tonstre 06 00béMe. OCHOBHBIC bubmuoreka [IOK
CBOMCTBAa 00BEMOB TeI https://m.edsoo.ru/
’ [Tonstre 06 00béMe. OCHOBHBIC bubmuoreka [IOK
CBOMCTBAa 00BEMOB TeI https://m.edsoo.ru/
bu6mmorexa [IOK
24 O06bEM uIMHIpa, KOHyca

https://m.edsoo.ru/5513d87b
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bub6mmoreka [JOK

25 O0BéM UIHHIIpA, KOHyCa
https://m.edsoo.ru/
. bubmmoreka LIOK
26 O0BéM UIHHIIpa, KOHyCa
https://m.edsoo.ru/
) bu6mmorexa LIOK
27 O06BEéM mapa u wiomaas chepst
https://m.edsoo.ru/d189bde2
. bubnuorexa IIOK
28 O06BEM mapa u wiomazab chepsl
https://m.edsoo.ru/
. bubnnorexa [IOK
29 O06BEéM mapa u wiomaas chepsl
https://m.edsoo.ru/
[TomoOHBIE TeNa B IPOCTPAHCTBE.
bu6mmoreka [IOK
30 CoOoTHOIIEHUS MEXKTY TIIOIIASIMA
https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJ
[TomoOHBIE TEeNa B IPOCTPAHCTBE.
bubmuoreka [IOK
31 CooTHOIICHUS MEXKTY TIJIOIIA ISIMA
https://m.edsoo.ru/
MOBEPXHOCTEH, 00BEMaMU TOTOOHBIX TET
[TomoOHbIE Tena B IPOCTPAHCTBE.
bu6mmoreka [IOK
32 CooTHOIIEHUS MEXKTY TIIOIIAISIMU
) https://m.edsoo.ru/
MOBEPXHOCTEH, 00BEMaMU MMOAOOHBIX TEI
33 KonrponbHas pabora nmo remam "Tena bub6muoreka LIOK

Bpamenus" u "O0bvemsbr Ten"

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

34 BekTop Ha MIIOCKOCTH U B IPOCTPAHCTBE
https://m.edsoo.ru/5caefclb
bu6nmoreka [JOK
35 Cll0’)keHHe U BBIYUTAHUE BEKTOPOB
https://m.edsoo.ru/23{41089
bu6mmoreka [JOK
36 YMHOKEHUE BEKTOpa Ha YHUCIIO
https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa no Tpém
bu6mmorexa [JOK
37 HEKOMILJIaHApHBIM BekTopaM. [IpaBuio
https://m.edsoo.ru/a28fd74e
napaJuienenumneaa
Pemenne 3aga4, CBI3aHHBIX C
. . bubnumoreka [IOK
38 MPUMEHEHUEM MTPABUII ICHCTBHI C
https://m.edsoo.ru/5a827900
BEKTOpaMu
Pemenne 3ama4, CBSI3aHHBIX C
. . bubnumoreka [IOK
39 MIPUMEHEHUEM TTPaBUII ICHCTBHI €
https://m.edsoo.ru/
BEKTOPAMH
40 KoopanHaTHO-BEKTOPHBIN METOJ IPU bubnnorexa [IOK
pEWIEHUH TEOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
41 KoopanaaTHO-BEKTOPHBIN METOT TIPU bubnnoreka [IOK
pELIEHNH T€OMETPUUECKUX 3a0a4 https://m.edsoo.ru/
[IpsiMmoyTonpHas cucTeMa KOOpIWHAT B
bu6mmoreka [JOK
42 npocTtpaHcTBe. KoopuHaTel BEKTOpA.

[Ipocreiimme 3aa4u B KOOpAUHATAX

https://m.edso00.r/48db7058
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https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

[IpssMoyTronbHas cucTeMa KOOpAUHAT B

bu6mmorexa [IOK
43 npoctpaHcTBe. KoopauHaThl BEKTOpA.
https://m.edsoo.ru/

[Ipocteitmue 3aaa4n B KOOpAMHATaX
VYron mexnay BekTtopamu. CKaJIipHOE bubnuoreka [IOK

“ NIPOU3BECHHUE BEKTOPOB https://m.edsoo.ru/725effc4
VYron mexay BekTopamu. CKaasipHOe bubnuoteka [IOK

» [IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/
Brpruncienue yriioB Mexay NpsiMbIMH U bubnuoreka [IOK

%0 TUIOCKOCTSIMHA https://m.edsoo.ru/8efbe78¢
Brluucnenue yrioB Mexay NpsMbIMUA U bubnnorexa [IOK

Y7 IUIOCKOCTSIMUA https://m.edsoo.ru/
KonTponbHas padora no teme "BekTopsl bubmmoreka LIOK

8 U KOOPAMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 0600IICHNE U
cucrtemaTu3aiys 3HaHui. OCHOBHBIC bubmuoreka [{OK

49 (burypsl, GpakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpeHnue, 0600ImIEeHNE U

50 cucrtemMaTu3aius 3HaHuH. OCHOBHBIC bubmuoreka [IOK

¢burypsl, GakThl, TEOPEMbI Kypca

IUIaHUMCTPUHU

https://m.edsoo.ru/
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[ToBTOpenue, o6o0IIeHNE U

cucrteMatusanys 3HaHui. OCHOBHBIE

bu6mmoreka [JOK

51
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TJIAHUMETPU U
[ToBTOpenue, o600mEeHNe 1
cuctemaTusanus 3HaHui. OCHOBHBIE bubnuoreka [IOK
52
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/
TJTAHUMETPUHT
[ToBTOpeHue, 0600mEeHNE 1
5 bu6mmoreka [IOK
53 cUCTeMAaTu3alis 3HaHui. 3a1aun
https://m.edsoo.ru/7491efe0
TJIAHUMETPUHU ¥ METOJIbI UX PEIICHUS
[ToBTOpeHue, 06o0IIEHNE 1
5 bu6mmoreka [IOK
54 cUCcTeMaTu3alus 3HaHul. 3a1aun
https://m.edsoo.ru/
TJITAHUMETPUHU ¥ METOJIBI UX PEIICHUS
[ToBTOpeHue, 0600mEeHNE 1
5 bu6mmoreka [IOK
55 cUCTeMAaTu3alis 3HaHui. 3a1aun
https://m.edsoo.ru/4dffda97
TJIAHUMETPUHU ¥ METOJIBI UX PEIICHUS
[ToBTOpeHue, 06o0IIEHNE 1
5 bu6mmoreka [IOK
56 cUCTeMaTu3alus 3HaHui. 3aauyn

ITAaHUMETPUHN U MCTOAbI UX PCHICHUSA

https://m.edsoo.ru/
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[ToBTOpEeHUE, 0600IIEHNE 1

CHCTeMaTH3allus 3HaHUH. OcHOBHBIC

bu6mmoreka [JOK

> ¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUHN
[ToBTOpEeHUE, 0000IIEHNE 1
cuctemaTusaius 3HaHui. OCHOBHBIE bubmuoreka [IOK
8 ¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/
CTEpEOMETPUHN
[ToBTOpEeHUE, 0600IIEHNE 1
cuctemaTu3aius 3HaHui. OCHOBHBIE bubmuoteka [IOK
> ¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/
CTEpEOMETPUHN
bu6nmoreka [JOK
60 Hrorosas koHTpoIbHas paboTa
https://m.edsoo.ru/ec24dfc2
[ToBTOpEeHME, 0000IICHHE U bubnnoreka [IOK
ol cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
[ToBTOpEeHME, 0000IICHHE U bubnnorexa [IOK
02 cucTeMaTtu3alus 3HaHui https://m.edsoo.ru/
6 [ToBTOpEeHME, 0000IICHNE 1 bubnnoreka [IOK

cUCTEMaTU3allis 3HaAaHUN

https://m.edsoo.ru/
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[ToBTOpenue, 0600mEeHNe U bubmmoreka [IOK
o crucTeMaTu3alus 3HAaHUI : https://m.edsoo.ru/

[ToBTOpeHnue, 0000IICHNE U bubmmoreka [JOK
0 crucTeMaTu3alus 3HAaHUI : https://m.edsoo.ru/

[ToBTOpenue, 0000IICHNE U bubmmoreka [IOK
%6 cucTeMaTu3alus 3HaHUU : https://m.edsoo.ru/

[ToBTOpeHnue, 0000IICHNE U bubmmorexa [IOK
o7 cHUCTeMaTU3alus 3HAHUI : https://m.edsoo.ru/
6 [ToBTOpeHnue, 0000IICHNE U . bubmmoreka [IOK

crucTeMaTu3auus 3HAaHUN https://m.edsoo.ru/

OBUIEE KOJIMYECTBO YACOB T10O ”

[NPOTPAMME
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IMPOBEPSAEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBbBI

10 KJIACC
Kon
IIpoBepsiemble nIpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepPsIeMOro
o0pa3oBaTe/IbHOI MPOrPpaMMbI CpeIHEro 0011ero 00pa3oBaHusA
pe3yJabTara
7 I'eomerpust
7.1 OrniepupoBaTh MOHATUAMH: TOUKA, IPsIMAsi, INIOCKOCTh
75 [TpuMeHSTh aKCHOMBI CTEPEOMETPUM M CIEICTBUS U3 HUX IPU PEIICHUU
' F€OMETPUYECKHX 3a1a4
73 OnepupoBaTh MOHATUSIMU: NAPAJUIETBHOCTD U MEPHEHIUKYISIPHOCTD MPSIMBIX U
' IUIOCKOCTEN
74 KrnaccuduuupoBars B3aMMHOE pPACHOJIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMMU: JABYTPAHHbIM yroj, TpaHHu ABYT'PAHHOIO yria, pedpo
7.5 JBYTPaHHOI'O YIJIa, JIMHEHHBIM YroJl JBYIPAaHHOIO yrja, IpaJycHas Mepa
JBYTPaHHOIO yria
6 OnepupoBaTh MOHATHSMM: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIIYKIIBIN
. MHOT'OTPaHHMK, JJIEMEHTHl MHOTOTPaHHMKA, TPABUJIbHBII MHOTOIPaHHUK
o PacniozHaBate  OCHOBHBIE BHMIbBl MHOIOIPAaHHUKOB (IMpaMuia, Mpu3Ma,
. MPSIMOYTOJIbHBIN Mapalijiesenumnes, Kyo)
KnaccudunmpoBaTs MHOTOTPAaHHUKH, BBIOMpAs OCHOBAHUS IS KJIACCH(PHUKAIIN
7.8 (BBIIYKJIBIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPAaBUIbHBIE MHOTOTPAaHHUKH,
IpsIMbIE U HAKJIIOHHBIE TPU3MBI, TApAJUIECTICITUIIEIbI)
7.9 OnepupoBaTh NOHATUAMMU: CEKYIIAsl INIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB
210 OOBSICHATh MPUHIUIBI OCTPOEHUS CEYEHHH MHOTOIPAHHUKOB, HCIIONB3YS

METO/I CIIENOB

7.11

Ctpoutb ce4eHHUss MHOTOIPAaHHUKOB METOJIOM CJI€/I0B, BBIIIOJIIHATDH (BEIHOCHBIE)
TUTOCKHE YePTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY,

CHH3Y
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7.12

Pemats 3aa4 Ha HAXO0XKXACHHUEC I'COMETPUUYCCKHUX BCJIWYHH I10 06pa3uaM I
ajiropurMaM, MNpUMCHAA HU3BCCTHBIC AHAJITUTUYCCKHE MCTOABI IIPU PEHICHHUU
CTaHAAPTHBIX MATCMATHYCCKHX 3a/la4 Hd BBIYUCIICHUC paCCTOHHI/Iﬁ MCKAY ABYMs
TOYKaMHd, OT TOYKH 10 HpHMOﬁ, OT TOYKH 10 TIINIOCKOCTH, MCKIAY

CKpCIIMBAOIINUMUCA IIPAMBIMHA

7.13

Pemath 3amaun Ha HaxXOXXIEHHE N€OMETPUUECKHX BEIMUYMH MO oOpasuaM Wiu
aaropuTMaM, IPUMEHSA HU3BECTHBIC AHAIIMTUYECKHE METOIBI IIPU PEIICHUHU
CTaHJAPTHBIX MAaTEMaTHYECKUX 3a4a4 Ha BBIYUCICHUEC YIIOB  MEXKIY
CKPELIUBAIOIIMMUCSA MPSIMBIMM, MEXAY IPSIMOM M IUIOCKOCTBIO, MEXKIY

IMJIOCKOCTAMU, ABYTPAaHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI U MIIOMIAAM MOBEPXHOCTEH MHOTOTpaHHHUKOB (TpHU3Ma,
nupamysia) ¢ MHOpUMEHEeHHEeM (OpMyJ, BBIYUCIATH COOTHOILUCHHUS MEXIY

omaasaMu HOBerHOCTeﬁ, 00BEMaMu HO)IO6HI>IX MHOI'OI'PpaHHHUKOB

7.15

OnepupoBaTh NOHITUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh

CUMMETPUH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPbI

7.16

W3Bnekatb, TpeoOpa3oBbIBATE M HHTEPHPETHPOBATH  MHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX FTEOMETPUUECKUX (PUTYpaX, IPEACTABICHHYIO Ha YepTexax 1

pHCYHKaX

7.17

[TpumeHsTh reoMeTprueckre (PaKThl JUIsl peLIeHUs] CTEPEOMETPUUECKHX 3aj1ay,
MPEANOJAraloIIMX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCJIOBHUS NPUMEHEHUS

3aJlaHbl B IBHOH (popme

7.18

[IpumensaTe  mpocredmime  IPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTCMBI TP PCIICHUU CTCPCOMETPUUCCKHUX 3a1a4

7.19

IIpuBOoAUTHE IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U KU3HU,

pacio3HaBaTh IMMPOABJICHHUC 3aKOHOB rCOMCTPHUU B UCKYCCTBC

7.20

[IpumensaTh NOIy4YEHHBIE 3HAHWA Ha IPAKTUKE: aHAJIM3UPOBATh pEalIbHbIE
CUTyallud U TPUMEHATh U3YyYEHHbIE TOHATUS B IPOLECCE IOUCKA PELICHUS
MaTeMaTH4eCcKu C(OPMYIUPOBAHHOM MpPOOJIEMBbI, MOJAEIUPOBATH peasibHbIC
CUTyallud Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJACIU C
UCITIOJIb30BAaHUEM T'E€OMETPUYECKHX IOHATHUH M TeopeM, ammapara anreOpsl,
pemarh NpakTUYECKUE 3aauM, CBSA3AHHBIE C HAXOXKJIEHUEM TI'€OMETPUUYECKUX

BCIIMYUH
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11 KJIACC

fon IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro
o0pa3oBaTeJIbHOM MPOrpaMMbl CpPeHero 001ero 00pa3oBaHus
pe3yJabTara
6 ['eomerpust
OnepupoBaTh MNOHATHAMH: IWJIMHIPUYECKAss IOBEPXHOCTh, OOpasyromme
6.1 HWIMHAPUYECKON  MOBEPXHOCTH, LWIMHIpP, KOHHMYECKass IOBEPXHOCTD,
o0pasyrolire KOHNIeCKOH MOBEPXHOCTH, KOHYC, chepruecKkast MOBepXHOCTh
6.2 Pacno3naBats Tena BpauieHus (LWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CITOCOOBI MOTYYESHHSI TEJ BpaIICHUS
6.4 KnaccuduimposaTs B3auMHOE pacroyioxkeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHUAMM: IIAPOBOM CErMEHT, OCHOBAHME CETMEHTa, BBICOTA
6.5 CErMEeHTa, I1apOBOH CJIOH, OCHOBAHME IIAPOBOTO CJI0SI, BHICOTA IIIAPOBOTO CJIOS,
1IapOBOM CEKTOP
66 Boruncnsate 00bEMBI U IITOMIAIN TOBEPXHOCTEH TEN BpallleHUs, TeOMETPHUECKUX
. TeN ¢ mpUMeHeHueM Ghopmy
67 OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIIUCAHHBINA B c(epy M OMHCAHHBIN
. oKoJ10 cepsl, chepa, BiMcaHHAs B MHOTOT'PAaHHUK WJTU TEJIO BpAIllEHUsS
63 BbIuHCchsTh COOTHOIIGHUS MEXAY IUIOMAASIMH MOBEpXHOCTEH W 0O0BbEMaMH
' IMOJOOHBIX TEJ
69 H3o00paxaTh u3yyaemMble (QUIypbl OT PYKM U C TNPUMEHEHHEM HPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
610 BobInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
' buryp: BuI cBepxy, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJl BpaIllCHUS
W3BnekaTh, HMHTEPIPETUPOBATH M  MPEOOpPa3oBbIBATH  MHYOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TEOMETPHUECKHUX (PUTypax, MpeCTaBICHHYIO Ha YepTexax
U PUCYHKax
[TpumensTh reoMeTprueckue (HakThl AJIsl peLICHUs] CTEPEOMETPUUECKHX 3ajad,
6.12 MPENONarafolIuX HECKOJBKO IIAroB pEHIeHHs, €CIH YCIOBHS MpPUMEHEHHS
3aJjaHbl B IBHOI popme
6.13 OnepupoBaTh NOHSATUEM: BEKTOP B MPOCTPAHCTBE
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6.14

BrimmomaaTe I[GI\/JICTBI/HI CJIOKCHUA BCKTOPOB, BBIYUTAHWA BCKTOPOB U YMHOXKCHHA

BEKTOpPA Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHU 00JIA1at0T

6.15

[IpumensTs MpaBUIIoO Mapaienenumea Npu CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JE€KAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJl MEXIY
BEKTOpAaMH, CKaJIPHOE IIPOMU3BEIEHUE BEKTOPOB, KOJUIMHEApHbIE U

KOMILJIAHAPHBIE BEKTOPBI

6.17

Haxonutbh cymMmy BEKTOpPOB M MPOU3BEICHUE BEKTOpA HA YMCJIO, YTOJ MEXKIY
BEKTOpaMH, CKAJIPHOE IMPOU3BEACHHUE, pacCKIa/blBaTh BEKTOp IO JBYM

HEKOJUIMHEAPHBIM BCKTOpaM

6.18

BaﬂaBaTB IJIOCKOCTb YPAaBHCHUCM B IleKapTOBOﬁ CUCTEMEC KOOPAUHAT

6.19

Pemats HpOCTeI;'IHII/Ie TCOMECTPUYCCKUC 3aJa4 Ha IMPUMCHCHHUC BCKTOPHO-

KOOpAUWHATHOT'O METOAA

6.20

Pemats 3aJa49M Ha 10Ka3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIICHUN U HaXOXJICHUC
TCOMETPHUYCCKUX BCIIMYUH 10 06pa3uaM WA aJITOpUTMaM, IPpUMCHA A U3BCCTHBIC

MCTOJBI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3a1a4

6.21

IIpumensaTs  mpocTeMiine  IPOrpaMMHBIE  CPEICTBA UM DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMBI IPHU PCIICHUU CTCPCOMECTPUUCCKHUX 3aJa4d

6.22

IIpuBoaUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH,

pacio3HaBaThb NPOABJIICHHUEC 3aKOHOB 'COMCTPHU B UCKYCCTBC

6.23

[IprMeHATh MOJyYEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pPEAIbHBIE
CUTyallMM W TPUMEHSATHh HW3YYEHHBIC IMOHATHS B NIPOILIECCE IMOWCKA PEUICHUS
MaTeMaTHU4eCcKu CPOPMYITHPOBAHHONW TIPOOIEMBI, MOJEIUPOBATH pPEaTbHbBIE
CATyallUM Ha s3bIKE TIE€OMETPHUM, HCCIEI0BATh I[OCTPOCHHBIE MOJEIU C
UCTIONIb30BaHUEM TE€OMETPUYECKUX TMOHSATHI M TeopeM, ammapara aireOpsl,
peuaTrh MPakTUYECKHE 3aJauM, CBSI3AHHBIE C HAXOKICHHEM TIE€OMETPHUYECKUX

BCIIMYUH

40




IMPOBEPSAEMBIE 3JIEMEHTBI COAEP) KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUS

I'eomerpust

7.1

OcHOBHBIE IOHATHS cTepeoMeTpul. Touka, mpsiMasi, INIOCKOCTh, MPOCTpaHcTBO. [loHsTHE 00
AKCUOMAaTHUYECKOM ITOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUM U CIICICTBUS U3

HHUX

7.2

B3anMHOE pacnosiokeHUe NpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MapalIC/IbHbIE U
CKpemuBaromuecs npsMele. [lapaiienbHOCTs NPSAMBIX M IUIOCKOCTEW B IHPOCTPAHCTBE:
NapajuieJabHbIE NMPSAMbBIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSIMBIX, NAPAIIEIbHOCTb
IPSIMOM U IIJIOCKOCTH. YTIJIBI C COHAIIPABIEHHBIMU CTOPOHAMH, YIOJl MEXIY IPSAMBIMU B
npoctpaHcTBe. [lapamnenpbHOCTh IIOCKOCTEW: IMapajUieibHbIE IUIOCKOCTH, CBOMCTBA
napajuieNbHBIX TUTocKocTel. [lpocTeifmie mpocTpaHCTBEHHBIE (UTYyphl HA IUIOCKOCTH:

TeTpa’Ip, KyO, mapajuieienumnes, IOCTPOSHUE CeUeHUN

7.3

[lepnieHAMKYISAPHOCTH MPSAMOM U IIIOCKOCTHU: IEPIIEHINKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE,
IpsIMbIE MTapalIesIbHbIE U MEPIEHINKYISIPHbIE K TNIOCKOCTH, PU3HAK NEPIIEHIUKYIIPHOCTH
OpsIMOMl M IUIOCKOCTH, TEOpeMa O MpsMON MEepHEeHIUKYISIPHOM IUIOCKOCTH. YTIIBI B
IIPOCTPAHCTBE: YroJl MEXIY MPSIMOW M IJIOCKOCTBIO, JABYI'PAaHHBIM yroJl, JIMHEHHBIA yroi
JAByrpaHHoro yria. [lepneHauKyssp ¥ HakJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH,
paccTossHHE€ OT HpsIMOW 10 IUIOCKOCTH, MpOeKUus (Urypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh IUIOCKOCTEH: MPU3HAK NEPIEHAMKYJISIPHOCTH JIBYX IUIOCKOCTEH.

Teopema o Tpéx nepneHIuKyIsIpax

7.4

[ToHATHE MHOTOTpaHHHKA, OCHOBHBIE 2JIEMEHTBI MHOTOI'PaHHHUKA, BBIITYKJIbIE U HEBBIITYKIIBIE
MHOTOI'PAHHUKH, pPa3BEPTKA MHOrorpaHHuka. lIpusma: n-yrosnpHass mnpusma, TpaHUu H
OCHOBAaHMS MPHU3MBbI, NpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M TOJHAas IMOBEPXHOCTb
npusMsl. [lapamnenenunesn, npsMOyrojbHbBIN NapaJIeIeIUIECA U €ro cBorcTBa. [Iupamuna:
n-yroipHas MUpaMHIa, TPaHH U OCHOBaHHWE MHUPAMH[bI, OOKOBas M TOJIHAS TMOBEPXHOCTD
NUPAMUJIbL, TpPaBUIbHAS U YCEUEHHAs] NUPaMUIA. OJIEMEHTbl MPU3MBI U MHUPAMUJbL.
ITpaBuIbHBIE MHOTOTPAHHUKH: ITOHATUE MPABUJIBHOTO MHOTOTPAHHUKA, IIPABUIIbHAS IIPU3MA

U MpaBWIbHAsg MHUpPaMUJAA, PaBUIIbHAS TPEYroJibHas NMUpaMUAa U MPaBUIbHBIA TETpa’p,
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KY6 HpCI[CTaBJ'ICHI/Ie O IPaBUJIbHBIX MHOT'OTPaHHUKAX: OKTA3Ap, JOACKA3AP U UKOCA3APYIruc

Ceuenus npu3Mbl U TUPaMUIbI

7.5

CumMeTpust B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, IPSIMOM, IIOCKOCTH.

OIEeMEHTEI CUMMCTPUU B ITUpaAMHJax, HapaJUICICIIUIICAaX, TPABUJIbHBIX MHOTI'OI'paAaHHUKAX

7.6

Brrunciienue 3neMeHTOB MHOTOTPAHHUKOB: pEOpa, nuaroHanu, yrisl [lnommans G0KoBOi
MMOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, ILIONIaJb OCHOBAHUM, TEOPEMA O
OOKOBOW MOBEPXHOCTU MPsIMOU TIpu3MBI. [Liomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPAaBUIIbHOM MUpPaMUJIbI, TEOPEMA O IUIOMAAN yceu€HHOM mupaMuibl. [ToHsTue 06 00bEMeE.

O06bEM nupamMuIbl, IPU3MbI

7.7

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAISIMH MOBEPXHOCTEH,

00BpEMaMu OI00HBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

I'eomeTpust

6.1

[MwinHapuyeckas MOBEPXHOCTb, 00pasymoliue UIMHJIPUYECKOW IOBEPXHOCTH, OCh
IWINHIPUYECKOW TOBepxHOCTU. LlumuHiap: ocHoBaHuS W OOKOBas IOBEPXHOCTb,

00pa3ymomas U 0Ch, IJIOIIAIb OOKOBOM ¥ MOJTHONW MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTb, OOpasyrolue KOHHMYECKONW MOBEPXHOCTH, OCh W BEpIIHMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yomas U och, MJIOLIAlb
OOKOBOH U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yolue U BEICOTa, OCHOBAHUS

1 O0KOBasi IOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paguyc, AuaMeTp, IUIOUalb MOBEPXHOCTH cdepbl. B3anmHoe

pacmonoxxeHnue chepbl U IIIOCKOCTH, KacaTelbHast INIOCKOCTh K cdepe, MIomaas chepsl

6.4

N3o00pakenue e BpaileHrs Ha TIocKocTh. Pa3BépTka mMIMHIpa 1 KOHyca

6.5

KomOuHauuy Tten BpallleHuss U MHOTOTPaHHUKOB. MHOIOTpaHHMK, ONMCAHHBIA OKOJIO

cdepsl, cdepa, BIUCAHHAS] B MHOTOTPAaHHUK, UITH TEJIO BPALICHUS

6.6

[Tonsatue o0 o00vEMe. OcHOBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO TapaJuIeNenunea 1 cieAcTBUs n3 He€. O0bEM Hpa, KoHyca. O0bEM

mapa 1 riomassb chepol
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6.7

[TomoGHble Tema B mpocTpaHcTBe. COOTHOWICHHS MEXAY IUIOMIAJSIMH TIOBEPXHOCTEH,

00BpEMaMu OJIO0HBIX TEN

6.8

Ceuenus uMIMHIpa (MapajuleIbHO M MEPHEHAMKYJSIPHO OCH), CEYEHUs KOHyca

(mapanenbHOe OCHOBAHUIO U IIPOXOASILEE YePE3 BEPILIUHY ), CEUEHUS 111apa

6.9

Bekrop Ha ruiockocty U B ipocTpaHcTBe. CII0XKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEeKTOpa Ha unciio. Pa3noxkeHne BekTopa mo TpéM HEKOMIUIaHAPHBIM BekTopam. [IpaBuiio
napasienenumena. PemieHue 3amay, CBA3aHHBIX C NMPUMEHEHUEM IpPaBHII JCHCTBUU C

BEKTOpaMH

6.10

IIpssMmoyrosbHas cucremMa KOOpAHHAT B ipocTpaHcTBe. Koopaunatel BekTopa. [Ipocreimmue
3aJa4d B KOOpJAMHATaX. YToa Mexay BekTopamu. CKalsipHOE NPOM3BEACHUE BEKTOPOB.
Beruncnenue yrioB MexAy HMPsIMBIMU M INIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METO.

IIPU PELIEHUU T€OMETPUYECKUX 3a1a4

ITPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHET'O OBIIET'O

OBPA30BAHUS
Kon
IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUSI
NMPoBEPSIEMOro . .
OCHOBHOM 00pa30BaTeJIbHOM NPOIrPAMMBI CpeIHero 001ero 00pa3oBaHus
TpeOOBaHUA

Bragenne meTonaMu A0Ka3aTenbCTB, AJITOPUTMAMM PEIICHMS 3a1ad; YMEHHUE
(bopMyIMpOBaTh U ONEPUPOBATh MOHATHAMMU: OIpPEEIIEHHE, aKCUOMa, TeopeMa,
CJICCTBHUE, CBOMCTBO, IIPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCUJIbHBIC
(GOopMyIHpPOBKH;, TPUMEHATh HX; YyMeHHE (QOpMyIHUpoBaTh oOOpaTHOE W
IIPOTHUBOIIOJIOKHOE YTBEPKJICHUE, NPUBOJUTH IPUMEPbl U KOHTPIPHUMEDSIL,
MCIIOJIB30BaTh METOJ MaTEeMATHYECKOM MHAYKIMH; IPOBOJUTH J10KA3aTEIbHBIC
pacCyKIeHHs IIpU DPEIICHUM 3a1ad, OLCHUBATH JIOTMYECKYIO IPAaBUIBHOCTH
pacCyKJIeHUI; YMEHHUE ONIEPUPOBATH IOHATUAMU: MHOKECTBO, ITOJAMHOKECTBO,
omepalMy  HaJl  MHOXECTBAMHM; YMEHHE  HCIIOJIIb30BaThb  TEOPETUKO-
MHO>KECTBEHHBIN anmnapar Iyl OMCAHUsS PEAIBHBIX MPOLIECCOB U ABJICHUH U IIPU
peleHnH 3a7iad, B TOM YHCJIE U3 APYTUX Y4eOHBIX NpPEAMETOB; YMEHHE

OTepupoOBaTh MOHATUSMU: Tpad, CBI3HBIA rpad, AepeBo, HUKI, rpad Ha

43




IJIOCKOCTHU, YMCHHUC 3aJaBaTb W OIIUMCBIBATH r‘pacpm Pa3siIMIHbIMU CHOCO6aMI/I;

UCTIOJIb30BaTh rpadbl IpH PELICHNUH 3a/1a4

YMeHue oneprupoBaTh NOHATUAMU: HATYpPaJIbHOE YUCIIO, LI€JI0€ YNCII0, CTENIEHD C
LEJIBIM [TOKa3aTeleM, KOPEHb HaTypalbHOM CTENEHH, CTENIEHb ¢ PallMOHAIbHBIM
MoKa3aTesieM, CTEeNEeHb C JCUCTBUTENbHBIM IOKa3aTelleM, JIorapu(M 4Yucia,
CHUHYC, KOCHMHYC W TAaHI€HC IPOU3BOJBHOIO YHCIA, OCTATOK IO MOZIYJIIO,
paloHaIbHOE YMCIIO, HPPALMOHAIBHOE 4YHUCIIO, MHOXECTBA HATypajbHbIX,
LENbIX, palUOHATIbHBIX, JECHCTBUTENbHBIX UHCEN, YMEHHE HCIO0Jb30BaTh
MPU3HAKU JETUMOCTH, HAMMEHBIIUN OOIIMK AENUTeNb U HauMEHblee oOliee
KpaTHoe, airopuT™ EBKiMIa Mpu peleHnu 3a/1ad; 3HAKOMCTBO C pa3IMuHbIMU
MO3ULIMOHHBIMU CUCTEMaMHU CUMCJICHUS, YMEHUE BBINOJIHATH BBIYUCICHUE
3HaYeHUN U npeoOpa3oBaHUsl BBIPAKEHUM CO CTENEHSAMU M Jorapudmamu,
npeoOpazoBaHus APOOHO-PALMOHATBHBIX BBIPAKEHUN; yYMEHHE OIEepUPOBATH
MOHATUSIMU: MOCJIeI0BATEIbHOCTD, apupmeTHyecKas nporpeccus,
reoMeTpuyYecKass TMporpeccusi, OCCKOHEYHO YOBIBAIOIIAas TIeOMETpPHUYECKas
Iporpeccusi; yMEeHue 3a7aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCIIE€ C TIOMOLIBIO
PEKyppPEHTHBIX (OPMYJI; yMEHHE OINEepUpPOBaTH MOHATHUSAMHU: KOMILJIEKCHOE
YHCIIO, CONPSHKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apPTYMEHT KOMILIEKCHOTO
yuciaa,  ¢GopmMa  3alUCH  KOMIUIEKCHBIX  4Hcel  (reoMeTpuueckas,
TPUTOHOMETpHUUECKas u anreOpandeckas); yMETh MIPOU3BOIUTH
apudmeTnyecKkre IEeHCTBUS C KOMIUIEKCHBIMU YHCIIaMU; MPUBOAMUTH MPUMEPHI
MCIIOJF30BaHUs KOMILIEKCHBIX YHCEIT; OTIEPUPOBATH MOHATUSAME: MaTpuLa 2X2 u

3><3, OIIpCACIINTCIIb MAaTPULIbI, FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACINTCIIA

YMeHne omnepupoBaTh IMOHSATHUSMHU:  palMOHANbHBIE, HpPpPALUOHATILHBIC,
MOKa3aTeNbHbIE, CTENEHHbIe, JorapuMuuecKkue, TPUTOHOMETPUUECKUE
YpaBHEHHUS W HEPAaBEHCTBA, MX CUCTEMBI; YMECHHE OIEPUPOBATH MOHSITHUSIMH:
TOKJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHHE, HEPABEHCTBO,
CUCTeMa ypaBHEHUI U HEPaBEHCTB, PABHOCUJIBLHOCTh YPABHEHUI, HEPABEHCTB U
CHUCTEM; YMEHHE peIllaTh ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IMOMOIUIBIO
pa3IMYHBIX TPUEMOB; pEIIaTh YpPaBHEHUS, HEPABCHCTBA M CHCTEMBI C
napaMeTpoM; MPUMEHITh YpaBHEHHS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS
MaTeMaTHYECKUX 3a/lad U 3aJad U3 pa3IUuHbIX oOyiacTell HayKH U peabHOI

KHU3HU
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YMeHue  onepupoBaTh  MOHATHAMH:  (QYHKIUS, UYETHOCTH  (YHKIIHH,
HNEPUOJUYHOCTE  (YHKLUH, OrPAHUYEHHOCTb (YHKLUH, MOHOTOHHOCTb
GyHKLIMH, S3KCTpeMyM (YHKLMH, HauOoiblllee M HaUMEHblIee 3HAYCHMS
(GYHKIMHM Ha TPOMEXKYTKE, HenpepbiBHas (YHKLHUSA, ACHUMIITOTHI Tpaduka
¢yHKIMM, TepBas W BTOpas NPOW3BOAHAS (YHKIUH, TEOMETPHUUYECKHH H
buznyecKuil CMbBICI TPOU3BOJIHOMN, MEPBOOOpa3Hasi, ONpeAeIEHHBIN UHTErpa;
YMEHHE HaXOJIuUThb AaCUMOTOTHl rpaduka (YyHKIUHM; YMEHHE BBIUUCIATH
IPOM3BOJIHBIE CYMMBbI, IMPOU3BEICHHS, YaCTHOTO M KOMIO3MLUHU (YHKIHH,
HAXOJIUTh ypaBHEHHE KacaTeNbHOW K TpaduKy (YHKIMH; YMEHHE HaXOIUTh
MIPOM3BOIHBIC DJIEMEHTAPHBIX (DYHKIIHIA; YMEHHE HCIIOJIb30BaTh MPOU3BOIHYIO
JUI UccieoBaHus (PyHKIMM, HAXOAUTh HAUOOJIbIINE U HAUMEHbILNE 3HAYECHUS
GyHKUMH; CTPOUTH TpaUKd MHOTOWIEHOB C HCIHOJIB30BAHWEM armapara
MaTeMaTHYECKOTO aHaW3a; MPUMEHSATh TPOU3BOAHYIO JJIsI HAXOXKICHUS
HAWMTY4IIero PEHICHUS B MPUKJIAIHBIX, B TOM YHUCIIE COIMATHbHO-9KOHOMUIECKHUX
U (U3MYECKUX 3aJayax; HaXOAUTh IUIOWEAAW U O0BEMBI (Ury C MOMOIIBIO
UHTErpana; MPUBOAUTH TPUMEpPhl MATEeMaTHYECKOTO MOJEIUPOBaHUS C

MOMOIIBI0 U] PepeHITHATBHBIX YPaBHEHUI

YMeHne omnepupoBaTh MOHATUSAMH: Tpapuk GyHKIUH, oOpaTHas (yHKIIHS,
Kommo3uuusi  (GyHKUMH, nuHEHHas (yHKOMSA, KBagpaTHYHAs — (QYHKIHS,
pauroHanbHas QyHKIMS, CTEIeHHas QYHKLUS, TPUTOHOMETPHUYECKUE (PYHKLUH,
o0OpaTHbIE TPUTOHOMETPHYECKUE (PYHKIIUH, ITOKa3aTeIbHAast U IorapuMuieckas
GyHKIMM; yMeHHE CTPOUTh TpadUKH W3YYEHHBIX (QYHKIUH, BBIIOIHATH
npeoOpa3oBanus rpaduKoB (QyHKIMH, MCHONB30BaTh IpapuKH Uil U3y4CHUS
NPOIIECCOB M 3aBUCUMOCTEH, NpH pEUIeHWH 3aJad M3 JAPYTUX Y4eOHbBIX
NpPeMETOB M 3ajlad M3 peallbHOW KM3HM; BhIpAXXaTh (OPMYJIaMU 3aBUCHMOCTH
MEXTy BETMUNHAMH; HCITOJIb30BaTh CBOMCTBA M rpadpuKu PYHKIIUH IS pelIeHUS
yYpaBHEHUIA, HEPABEHCTB U 33/1a4 C ITapaMeTpaMu; H300pakaTh Ha KOOPJHHATHON

IIIIOCKOCTHU MHOKCCTBA peI_HeHI/Iﬁ ypaBHeHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEeKCTOBBIE 337]aul PAa3HBIX TUIIOB (B TOM YHMCJE Ha MPOLEHTHI,
JONIM ¥ YacTH, Ha JBIDKEHHUE, padoTy, CTOMMOCTh TOBapOB U YCIYT, HAJIOTH,
3aa4l U3 OOJIaCTH YIPABJICHUS JIMYHBIMH W CEMCHHBIMU (UHAHCAMH);
COCTaBJISITh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI O YCIOBHUIO
3aJauM, MCCIEA0BaTh MOJYyYEeHHOE pelIeHHe M OLIEHUBATh MPaBIONOJI00HOCTh

peE3yJbTaTOB; YMCHHC MOJACIUPOBATL PCAJIBHBIC CUTyallMH Ha  A3BIKC
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MAaTEMaTUKH,; COCTABJIATH BBIPAKCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTCMBL
M0 yCJIOBHIO 3aaa4du, HCCICAOBATh IMOCTPOCHHBIC MOJACIN C HCIIOJb30BAHUCM

anmnapara anreOpbl, HHTEpPIPETUPOBATH MOTYUYEHHbBIN pe3ysibTaT

YMeHue onepupoBaTh IMOHATHUSAMH: CpeaHee apuMETHYECKoe, MeJHaHa,
HauOosblllee M HauMEHblIee 3HAueHUs, pa3Max, JUCHEpCHs, CTaHIApPTHOE
OTKJIOHEHHE YHUCIIOBOIO HaOopa; yYMEHHE W3BJIEKaTh, WHTEPIPETUPOBATDH
UHPOpPMALIMIO, TPEACTaBIEHHYI0O B TalnMuax, Ha Auarpammax, rpadukax,
OTpaXKaloIlyl0 CBOMCTBA pEAJbHBIX NPOLECCOB M SIBICHUN; IPEACTABIAThH
nHGOpPMALIMIO ¢ TIOMOIIbIO TAOIHIl U JUarpamMm; MCCIeA0BaTh CTaTUCTUYECKUE
JJaHHbIE, B TOM YHCJIE€ C IPUMEHEHUEM IpauyecKrxX METONOB M 3JIEKTPOHHBIX
CpeZCTB; rpaduyecku McciIenoBaTh COBMECTHbIE HAOMIOIEHUS C MOMOUIbIO

JMarpaMM pacCenBaHUs U JMHENHOMN perpeccun

YMeHue onepupoBaTh MOHITHSIMH: CIyYalHBIM ONBIT U CIy4yailHOE COOBbITHE,
BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMEHHME BBIYMCIATH BEPOSTHOCTH C
UCTIOJIb30BaHUEM TpapHUUECKUX METOJOB; MPUMEHATh (OPMYJIbI CIOKEHUS H
YMHOXXEHHUSI BEpOATHOCTEH, (OpMyIy TONHON BEpOSTHOCTH, (HOPMYITY
bepnymnu, xomOuHatopHble (akThl M (HOPMYJbI; OLEHUBATH BEPOSTHOCTU
peanbHBIX COOBITHIA; YMEHHE ONEepUpOBaTh MOHATUAMM: CllydaiiHas BEJIMYMHA,
pacIpesesieHre BEpOSTHOCTEM, MaTeMaTU4eCKOe OKHUJAHUEe, IUCIEpCHUs U
CTaHJAPTHOE OTKJIOHEHHE CIIydyailHON BENUYMHBI, (YHKLIWHU paclpeieieHus H
IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTEIBHOTO U HOPMAaJIBbHOIO PaCIpPEIECIICHUN;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA H3YYCHHBIX DPAaCHpENCIICHUN NI pELICHUS
3aJa4; 3HAKOMCTBO C IMOHATHUAMU: 3aKOH OOJIBIIIMX YUCEI, METOJIbI BHIOOPOYHBIX
UCCIIC/IOBAaHMIA; YMEHUE TNPHUBOJUTH MPUMEPHI NMPOSBICHHUS 3aKOHA OOJBIINX
YyhCell B NPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE ONEpUPOBAThH
HNOHATHAMM: COYETAHNE, IEPECTAHOBKA, YUCIIO COYETAHUM, YUCIIO IEPECTAHOBOK;
6uHom HploTOHA; yMeHHe NPUMEHATh KOMOUHATOPHBIE (DAaKThl U PacCyKICHHS
JUIsl pELICHNUS 3a]1a4; OLIEHUBATh BEPOSITHOCTU PEaIbHBIX COOBITUI; COCTABIATh

BEPOATHOCTHYIO MOJIENIb M UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKA, MpsAMasi, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMYMHA YIJIa, IUVIOCKUHI yroJj, JBYTPAHHBIN yroj, TPEXTpaHHbINA
yIoJjl, CKpEUIMBAIOIIHUECS MPsAMBIE, MAapaJUIEIbHOCTh U IEPIEHIUKYJIIPHOCTD

OPSIMBIX M TJIOCKOCTEH, Yroil MEXIy MPSMBIMH, YTOJd MEXKIY NpSIMON U
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IUIOCKOCTBIO, YTOJl MEXY IJIOCKOCTSAMHU, PACCTOSIHUE OT TOYKH /10 TIOCKOCTH,
paccTosiHue MEXIy MpsIMbIMU, PACCTOSIHUE MEXKAY IUIOCKOCTSAMU; yMEHHE
MCIIOJIb30BATh MPH PEILICHUU 33/1a4 U3y4YeHHbIEe ()aKThl U TECOPEMBI INTAHUMETPUU;
YMEHHE OIICHUBAaTh pPa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpPA; CTPOUTHh
MaTEeMaTHYECKUE MOJIENH C MOMOIIBI0 T€OMETPUUYECKUX NMOHATUNA M BEIUYMH,

pe€miaTh CBA3aHHBIC C HUMHU IIPAKTUYCCKUEC 3a1a4n

10

YMeHue omnepupoBaTh MNOHATUAMU: IUIOWAAbL (QUIYpb, O0BEM QUIypHI,
MHOTI'OI'PaHHMK, NPaBWJIbHBIH MHOTOIPaHHMK, CE€YEHHUE MHOTOTpPaHHUKA, KYO,
napajiesienune], MnpusMa, nupamuja, (urypa ¥ HOBEPXHOCTb BpALICHU,
IWIMHAP, KOHYyC, map, cdepa, miomans cdepbl, IUIOMAIs HOBEPXHOCTH
MUpaMUbl, TMPU3MBI, KOHYCa, IWJIHWHIApa, OOBEM Ky0a, MPSAMOYTOJIHLHOTO
napajJiesienunesa, MUpaMuibl, IPU3Mbl, IMIMHAPA, KOHYyca, I1apa, pa3BépTKa
IIOBEPXHOCTH, CEYEHHUs KOHyca W LWIMHApA, NapaulejbHble OCH WIH
OCHOBAHMIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacaromascsi cdepbl, LUIHMHIPA,
KOHyCa;  yMEHHE  CTpPOUTb CEUYEHHE  MHOrOTrpaHHHMKa,  H300paxkaTb
MHOTOI'PaHHUKH, (QUTYpBl U MIOBEPXHOCTH BPALIECHUS, UX CEUCHMs, B TOM UHCIIE
C IIOMOILIBIO DJEKTPOHHBIX CpPEACTB; YyMEHHME NPUMEHATH CBOWCTBA
reOMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (POPMYJIMPOBATH ONpPEAEICHUS
u3ydaemblX (QUTYyp, BBIABUTaTh THIIOTE3Bl O CBOWCTBAX H MPU3HAKAX
reOMETPUYECKUX (QUryp, OOOCHOBBIBaTH WJIM ONPOBEPIraTh UX; YMEHHUE
HIPOBOJUTH KiaccU(UKALUIO GUIYp MO Pa3iIWYHbIM MPU3HAKAM, BBIIOJIHSATH

HCO6XOI[I/IMBIC AOIIOJIHHUTCIIbHBIC IIOCTPOCHUA

11

YMeHue onepupoBaTh MOHATUSMU: ABM)KEHHUE B MPOCTPAHCTBE, MapalieNbHbIH
MEPEeHOC, CHUMMETpPUS Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue Moa00us, MOA00HBIE PUTYPHI; YMEHHE PacliO3HABATH PABHEIE U
nojo0HbIe (UTYpBl, B TOM 4YHCIE€ B TMPHUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCIIOJIb30BaTh I'€OMETPUUYECKUE OTHOLIEHHUS NpU PEIICHWU 3a/ady; HaXOAWTh
TeOMETPUUECKHE BENWYHMHBI (AJTUHA, Yroj, IJIOmanb, 00bEM) MPH pElICHUH
3a/1a4 U3 IpYTruX Y4eOHBIX MPEIMETOB H U3 PEATbHOMN KU3HU; YMEHUE BEIUUCIISTH
TeOMETPUYECKHE BEIWYMHBI (JUIMHA, YTOJN, IUIOMAgh, OO0BEM, IUIOmANb
MOBEPXHOCTH), HCHOJB3Yysl H3yuyeHHBbIE (OPMYJBI U METOJbl, B TOM YHUCIE:
TUIOIIA/Ib TIOBEPXHOCTH MUPAMU/IBL, IPU3MBI, KOHYCa, IUIMHIIPA, TUIOMAb ChEPHL;

00bEM Ky0a, NPSIMOYTOJIBHOTO TapajUlefienueaa, MUPaMUIbl, MPU3MBL,
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HWIUHAPA, KOHYCa, 11apa; YMEHHE HaXOJIUTh OTHOIICHHE 00BEMOB MOTIOOHBIX

Guryp

YMmenue OINCpHUPOBATHL IMOHATHAMHU: IPAMOYTIOJibHasA CHCTCMa KOOpAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOpPAWHATBI BCKTOpa, CyMMa BEKTOPOB,
12 MMPOU3BCACHNUC BCKTOPA HA YHCJIO, PA3JIOKCHHUC BCKTOPA I10 633H0y, CKaJIIpHOC
MMPOU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YI'OJI MCKIAY BCKTOpaMH; YMCHUC

UCIIOJIB30BaTh BEKTOPHBIM W KOOPAWHATHBIA METOX JUI  PELICHHS

FeOMETPUUECKUX 3a/1a4 U 3a]1a4 JPYTuX y4eOHbIX IPEIMETOB

YMmenue BI)I6I/IpaTI) HOI[XOZ[?IHII/If/'I MCTOA IJi1 PCIICHHA 3aJadd; IMOHUMAaHHC
SHAYUMOCTHU MAaTEMATHUKU B U3YUCHHUH IPUPOAHBIX U O6H.[€CTBCHHBIX IponecccoB
13 u SIBJICHI/Iﬁ; YMCHHC pPacCIiO3HaBaTb IIPOABJICHHEC 3dKOHOB MATCMATHKHU B
HCKYCCTBC, YMCHUC [MPUBOAUTL HNPUMEPLBI MATCMATUYCCKUX OTKpLITI/Iﬁ

POCCHIICKOM 1 MUPOBOM MAaTEMaTUYECKON HAYKH

IHEPEYEHbD 9JIEMEHTOB COIAEPXAHUS, IPOBEPAEMBIX HA EI'D I10
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COePKAHUS

Kon

1 Uucna v BEIYUCIICHHS

1.1 HarypanbHble u neneie uyncia. [Ipu3Haky JeMMOCTH LEIbIX YNCE

s Panmonaneneie uncna. OOBIKHOBEHHBIE M JIECATUYHbBIE OPOOU, MPOLEHTH, OECKOHEUHBIC
' MEPUOANYECKUE IpOOH

13 ApudpmeTnueckuii KOpeHb HaTypajJbHOU cTeneHu. JlecTBYs ¢ apu(METHUECKUMU KOPHIMU
. HaTypaJbHOW CTEICHU

14 Crenenp ¢ 1enbiM nokazatesneM. CTeneHb ¢ paluOHANbHBIM MoKa3aTeneM. CBocTBa
' CTETEeHU

s CuHyC, KOCUHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
' YKCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTHuHbIC U HATYpaAIbHbIE JOTapU(MbI
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JeiictBuTenpHble yucna. ApudMeTHUecKue omepanuyd C ACHCTBUTEIbHBIMU YHCIAMH.

1.7 [TpuOmkE€HHbIE BBIUMCIICHUS, MpaBUIa OKPYTJICHHS, MPUKHUIKA M OLIEHKa pe3yjbTara
BBIYUCIICHUI
1.8 [TpeoOpa3oBaHue BRIPAKEHHIA
1.9 Kommiekcusle yncia
2 YpaBHEHUsI 1 HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paIMOHATILHBIC YPAaBHEHUS
22 HppauyroHanbHbIe YpaBHEHUS
23 TpuroHomeTprueckue ypaBHEeHHs
24 [TokazarenbHble U TOrapuMUIECKUE YPABHEHUS
2.5 Llenpie 1 qPOOHO-paIMOHATBHBIC HEPABCHCTBA
2.6 UppanuonanbHbie HEpaBEHCTBA
2.7 [TokazaTenbHbIC U JIoTapuPMUIECKHIE HEPABCHCTBA
2.8 TpuroHomeTprdecKkue HepaBEHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Martpuia cucteMbl TMHENHBIX ypaBHEHUH. ONpeaennTelb MaTpULIbl
3 OyHKIMU U TpaGuKu
- Oynkuus, crnocoosl 3aganusa pyHkuuu. ['paduk Gynkiun. Bzanmuo oGpatHbie QyHKIMU.
' Yérnpie n HeuéTHbIE QyHKIUU. [Tepuonnueckue GyHKIHH
Ob6nacTp onpeneneHus 1 MHOKECTBO 3HaueHUH ¢yHkuuu. Hymu dynknum. I[IpomexyTku
32 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUHMU. MaKCUMyMbl U MUHUMYMBI
¢bynkunn. Hanbonpiiee u HauMeHblee 3HaYeHNE (QYyHKIIUUA HA TPOMEXKYTKE
33 CrenenHass (yHKIUS ¢ HaTypaJbHBIM M LIeJbIM IoOKa3aTeneMm. EE cBoiicTBa u rpaduk.
. CgoiicTBa U rpadK KOpHS 71-0i CTENIEHU
34 TpuronomeTrpuyeckue QyHKIIMH, UX CBOMCTBA U rpaduku
3.5 [TokazaTenbHas u JorapupmMudeckas GyHKIUH, UX CBOWCTBA U TpaduKu
16 Touku pa3peiBa. AcuMnToThl rpadgukoB GyHkuuid. CBoNcTBa (PyHKINNA, HEIPEPHIBHBIX Ha
' OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOORI 3aJaHUS [TOCIIEOBATENLHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmya CI0KHBIX IPOLIEHTOB
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Hauama MmaTeMaTH4YECKOro aHaIm3a

4.1 [TpousBonHas pyHkuK. [Ipon3BOHBIE 2IEMEHTAPHBIX (QYHKIHIA
12 [TpuMeHeHne MPOU3BOIHON K MCCIIEOBAHUIO (PYHKIIMIT HA MOHOTOHHOCTb U SKCTPEMYMBI.
' HaxosxneHne HanOoIbIIer0 1 HAMMEHBIIETO 3HaUYeHHs (PYHKIIMU Ha OTPE3Ke
43 [TepBooOpaznas. Uurerpan
5 MHoOkecTBa U JIOTHKA
5.1 MHoxecTBO, oniepaly HaJ MHOKecTBamMu. J{narpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB U cTaTuCTUKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCTh
6.3 Kom6unaTtopuka
7 I'eomerpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMbIE U IIIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BpallEHUs
7.5 Koopaunatsl u BEKTOpBI
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE

MATEPHAJIBI U151 YYEHUKA

10 xmacc JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues, 3.I'. [1o3nsk, JI.C. Kucenesa. 'eomeTtpust
(6a3oBbIit 1 yry0aeHHbIN ypoBeHb). 10-11 kmaccel. YueOnuk. Mocksa. «IIpocBenieHue.

b.T". 3uB. JIlunaktudeckue matepuaisl no reomerpun s 10 kiacca. Mocksa. «IIpocsemenue». 11
kiacc JI.C. Aranacsin, B.®. byry3os, C.b. Kagomues, 2.I". Tlo3usik, JI.C. Kucenea. ['eomerpus
(6a30BbIit 1 yroy0aeHnbiit ypoBenb). 10-11 kmaccel. YueOuuk. MockBa. «IIpocBemieHue.

b.I'. 3uB. lunaktnueckue matepuansl o reomerpun A 11 knacca. Mocksa. «IIpocserienue».

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA

E.M. PabunoBHY. 3a1aun ¥ ynpaXHEHUS Ha TOTOBBIX yepTexkax. 10 — 11 kiaccsl. ['eomeTpusi.
Mocksa. «Mnekcay.

A.I1. EpmioBa, B.B. I'ono6opoasko. CamocTosTenbHbIE U KOHTPOJIbHBIE paboThl. ['eomeTpust 10 —
11. Mocksa. «Mnekcay. 3. A.I1. Epmosa, B.B. ['01060poabK0. Y CTHBIE TPOBEPOYHEIE H 3a4€THBIE
pabotsl o reomerpun st 10-11 kimacca. Mocksa. «Inekcay.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU UHTEPHET

NSk

Cucrema OLIEHKM AOCTM)KEHMH IIAHUPYEMBIX HPEIMETHBIX DPE3YJbTAaTOB OCBOEHHUS Y4eOHOIO
npeameTa «MaremaTtuka: metoauueckue pekomenmanuu / [JI. O. Pocnosa, E. E. Anekceesa, E. B.
byuko]; Ilon penakimeir JI. O. PocnmoBoii. — M. : ®I'BHY «HHCTUTYT cTpaTeruu pa3BUTHA
oOpazoBanmsi», 2023» (https://edsoo.ru/mrmatematika/2/ ). B Hem omnmcansl OCHOBHBIC
OCOOCHHOCTH IUIAaHUPYEMBIX PE3yJIbTaTOB OOyUYEHHUS 1O MaTeMaTHKe, JTambl, BUABI U (DOpPMBI
OLICHUBAHUSA C y4eToM crieruduku 00ydeHrs MaTeMaTHKeE.

Matemaruka (yrinyOneHHbI ypoBeHb). Peanmzamus TtpeboBanmii ®I'OC cpemnero oOmiero
oOpazoBanus : mMetoauueckoe nocobue s yuutens / [JI. O. Pocnosa, E. E. AnekceeBa, E. B.
Bbynxo]; mox pen. JI. O. PocnoBoii. — M.: ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTUS 00pa30BaHUs»,
2023 — pexum goctyna: https://edsoo.ru/mr-matematika/

CMmemianHoe oOyuyeHHe B yClOBUAX LudpoBol TpaHchopManuu oOpa3zoBaHus (i Y4eOHBIX
npenMeTroB «Marematukay, «MHpopmartuka»): Meronuyeckue pexomennanuu / Pobepr U. B.,
[Muxuaduesa T. I11., Ko3nos O. A. u ap. ; mox pex. T. L. [lluxuaduesoii. M.: ®I'bHY «HcTUTYT
cTpateruu pa3Butus oOpazoBanust PAOy», 2022. 43 c. — pexum gocryna: smeshannoe-obuchenie-

v-usloviyah-czifrovojtransformaczii- obrazovaniya-dlya-uchebnyh-predmetov-matematika-
informatikametodicheskierekomendaczii.pdf (edsoo.ru);
bank 3ananuii 1o (hopMHUpOBaHHIO u Pa3BUTHIO MaTeMaTU4YEeCKON

rpamotHocTH UCPO PAO http://skiv.instrao.ru/bank- zadaniy/matematicheskayagramotnost/;
Bank 3aganmit POIII https://fo.resh.edu.ru/;

KoHcynpTanmonHas 1uiomnaaka mo mnpodieme (GOpMUPOBAHHUS MaTEMaTHUYECKOH TPaMOTHOCTH B
CeteBoM coo01IecTBE yuuTene maremMaTuku U nHpopmatuku https://vk.com/im?sel=c18
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