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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHoOro Kypca «I'eomerpusi» pazpaboTaHa Ha OCHOBE CJIETYIOIUX JOKYMEHTOB:

- @I'OC COO, ytB. npukazom Munobpaayku P® ot 17.05.2012 Ne 413 ¢ u3m. ot 12.08.2022 Ne
732 (B NEUCTBYIOIICH pEIAKIIHH);

- [Ipukaza Munnpocsemenns Poccun ot 19.03.2024 N 171 «O BHeCEeHHH U3MEHEHHUI B HEKOTOPBIE
npuka3sl MuHHcTepcTBa TmpocBenieHuss Poccuiickoit  ®Depepanmm, Kacaromecs — (enepaibHBIX
o0pa3oBaTeNbHBIX MPOrpaMM HadadbHOTO 00IIero oOpa3oBaHMs, OCHOBHOTO OOIIero oOpa3oBaHUS U
CpeIHero o0IIero 00pa3oBaHus»;

- [Tpukaza Munnpocsemenus Poccuu ot 09.10.2024 Ne 704 «O BHeCEHUU U3MEHEHUN B HEKOTOPHIE
npuka3sl  MuHucTepceTBa mpocBemnieHus Poccuiickoit  ®enepanuu, Kkacarommecs —(eaepanbHbIX
00pa3oBaTeNbHBIX TPOrPaMM HAYAIBHOTO O00IIero o0pa3oBaHWs, OCHOBHOTO OOIIEro oOpa3oBaHUS W
cpeaHero o0IIero oopa3oBaHus;

- [Ipuxaza Munnpocsemenus Poccun ot 08.10.2025 Ne 729 «O BHeceHUM U3MEHEHUI B HEKOTOPBIE
npuka3sl MuHHCTEpCTBa 0Opa3oBanus U Hayku Poccuiickoit denepaniuu 1 MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoii @enepanuu, Kacaromuecs: (eaepabHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX CTaHIAPTOB
HAYaJIbHOTO 00I1IEro, OCHOBHOT'O 00111ero 00pa3oBaHus U CpeIHEro o0Iero 00pa3o0BaHU»;

— IIpukaza MunucrepctBa npocsemenus Poccuiickoir @enepanuu ot 10.11.2025 Ne 808 «O
BHECEHUHM M3MEHEHHMI B HEKOTOpbIE NMpuKa3bl MuHucTepcTBa mpocsenieHus Poccuiickoit deneparuu,
Kacaromuecs: eiepaibHbIX 00pa30BaTeNbHBIX MPOTPaMM HA4aJIbHOTO 00I1Iero oOpa3oBaHus, OCHOBHOTO
o01rero oOpa3oBaHus U CPEIHETO OOIIET0 00pa30BaHMS,;

— ®OII COO, yrBepxkaénHoi nmpukazoM Munucrepctsa npocsenieHuss PO ot 18.05.2023 Ne 371 (¢
obHoBienueM ot 12.07.2023 Ne 74228);

— [Tonoxxenus o pabounx mporpamMmax y4eOHBIX MPEIMETOB, yUeOHBIX KypCOB (B TOM YHCIIE KYpPCOB
BHEYPOUYHOU JEATEIBHOCTH), YICOHBIX MOIYJICH, pa3pabaTeiBaeMbIx Ha ocHOBE 00HOBIICHHBIX PI'OC u B
COOTBETCTBUU C TpeboBaHusMu @DenepalibHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaIBLHOTO OOIIEro,
OCHOBHOT0 00111eT0, CpeaHero obmiero oopazoBanus oT 16 urons 2025 1. Ne 25 (mpuka3 ot 16.06.2025 Ne
107-0).

Heau n3ydyeHus yueGHOro Kypca

BaxxHocTh yueOHOTO Kypca T€OMETPUH Ha YPOBHE CpPEIHEro oO0IIero oOpa3zoBaHus 00YCIOBJICHA
MPAKTHYECKOH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB OOYYEHHS T€OMETPUH B
HANPaBJICHUU  JIMYHOCTHOTO  pa3BUTHSA  OOydJarommxcsi,  (QOPMHUPOBAHHS  (PYHKIIMOHATBHON
MaTEeMaTHYeCKON TPaMOTHOCTH, M3YYEHHS IPYTHMX y4eOHBIX AMCHUIUIMH. Pa3BuTHe y oOydaromuxcs
MPABWIBHBIX MPEACTABICHUNH O CYINIHOCTH H TPOUCXOKICHUU T'COMETPHUSCKHX aOCTpPaKIIH,
COOTHOIIEHUH PEaTbHOTO M HMAEaIbHOr0, XapaKTepe OTPAKEHHS MATeMAaTUYeCKOW HAayKOW sIBIEHUN U
NPOIIECCOB pEATbHOTO MHpa, MECTe TEeOMETPUH B CHCTEME HAyK W POJIM MaTeMaTHYECKOTO
MOJICJTMPOBAaHUSI B HAYyYHOM TIO3HAHMM M B TPAKTUKE CHOCOOCTBYeT (POPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS YUAIUXCS, a TAKKE KAYeCTB MBIIIUICHUS, HEOOXOUMBIX IS aJIalITallii B COBPEMEHHOM
oO1recTBe.

['eomeTrpus siBisieTCsl OOHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CpeaHero olmiero oOpa3oBaHus,
TaK Kak o0ecrneuynBaeT BO3MOKHOCTh N3YYeHHSI KaK AUCLUIUINH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH,
TaK U TyMaHUTapHOM.

Jlormueckoe MplnuieHUe, (GOpMUpyeMOe MpPH HU3YYEHUU OOYYaroIIMMHCS TOHATUHHBIX OCHOB
TEOMETPHH U MTOCTPOCHHUH ICTIOYKH JIOTUISCKUX YTBEPKICHUN B XOJIE PEIICHUS Te€OMETPUICCKIX 3a/ad,



YMEHHE BBIIBUTAaTh M OMPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO HCMOJIB3YIOTCS MPHU PEIICHUU 3a7ad
€CTECTBEHHO-HAYYHOI'0 [IUKJIa, B YACTHOCTHU U3 Kypca (GU3HUKH.

YMeHue OpHUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO BCEX OOIACTIX
NeSITeTbHOCTH YeoBeka. OpHUeHTANNs YeIOBeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOANMOE YCIOBHUE
€ro COIMAILHOTO OBITHS, (pOopMa OTpakeHHs OKPYKAIOIIErO0 MHpPA, YCIOBHE YCIEUTHOTO TO3HAHHUS U
aKTUBHOTO MpeoOpa3oBaHUs JIeHCTBUTENBHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMH 00pa3zaMu
0o0BeIMHSIET pa3Hble BUABI YUeOHON U TPYAOBOHM AESITENBHOCTH, SBISETCS OJHUM U3 MpodeccruoHAIbHO
BOXHBIX Ka4yeCTB, MOATOMY aKTyaJlbHa 3a7ada (OPMHUPOBAHUS Yy OOYUYaIOIIMXCA MPOCTPAHCTBEHHOTO
MBINUICHUS KaK Pa3HOBUIHOCTH 00Pa3HOTO MBINIICHHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
HpaKTquCKOﬁ ACATCIIBHOCTH 110 MHOTHUM HAITPaBJICHUAM.

Ilenp ocBoeHHMs TporpaMMmbl yueOHOTO Kypca «['eomeTpus» Ha 0a30BOM ypoBHE OOy4YEeHHUS —
0011e00pazoBaTelbHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIOMIUXCS Yepe3 0O0eCTeYeHHE BO3MOKHOCTH
MPUOOPETEHUS U HCIIOIH30BAHMS CHCTEMAaTHYECKIUX T€OMETPHUECKUX 3HAHUHN U NeHCTBUH, cieln(prUIHBIX
TCOMETPHUH, BOBMOKHOCTHU YCIICHIHOTO IMMPOAOIZKCHUA 06p330BaHI/I$I 110 CIIENUAJIBHOCTSAM, HE CBSA3aHHBIM C
MIPUKJIATHBIM UCTIOIE30BAaHUEM T€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE NpeAHA3HA4YeHA ISl OOydYaIOMIMXCS CpeaHen
IIKOJIbI, HE MCTIBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHCHUN HAa YPOBHE OCHOBHOTO 0O0IIero odpa3zoBaHUS.
Takum o6pazom, oOydaroruecs Ha 6a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMAaTHIECKUE YMEHHUS,
CBSI3aHHBIE CO CIENU(UKON TeOMETPpUN U HEOOXOTUMBIC JUIS KU3HU B COBpeMeHHOM oOImiecTBe. Kpome
9TOTr0, OHU UMCIKOT BO3MOXHOCTb U3YUYUTb I'COMETPUIO OoJtee FJ'IY6OKO, €CJIn B )IaJ'II:HefIHIeM BO3HUKHCT
HEOOXOIUMOCTh B TEOMETPUUYECKUX 3HAHUIX B MTPO(HECCHOHATLHOU e TEIbHOCTH.

JlocTKeHHE e OCBOCHHS MPOTPaMMbI 00ECIICYMBACTCS PEIICHUEM COOTBETCTBYIOIIMX 3aJ1ad.
[TpuoputeTHBIME 3a7auaMu OCBOeHHsI Kypca «['eomerpum» Ha 6a3zoBoM ypoBHe B 10—I11 kmaccax
SABJIAKOTCSA:

* (dopMUpOBaHHE TPEJCTABICHUS O TEOMETPUHM KaK YacTH MHUPOBOUW KYJIBTYPHl U OCO3HAHHUE €&

B3aMMOCBSI3HM C OKPYIKAIOITIM MHPOM;

* (dopMUpOBaHME TPEACTABICHHUS O MHOTOTPAaHHHMKAX M TeJNaxX BpAIIEHUS KaK O BaKHEHIINUX
MAaTEMAaTUYCCKUX MOICIAX, IMO3BOJIAKOIINX OINMCBIBATH W HU3y4YaTb Pa3HBIC ABJICHUA
OKPYXKAaroIIero MUpa;

* (opmupoBaHme yMEHHS paclo3HaBaTh Ha YEPTEkKax, MOJEIIX U B peEaJbHOM MHPE
MHOTOTPaHHHKH ¥ TeJla BpaIlCHHUS,

® OBJIAJICHHE METOJIAMH PEIICHMs 3aJlad Ha TOCTPOCHHUS Ha M300paKECHHUSIX MPOCTPAHCTBEHHBIX
buryp;

4 (l)OpMI/IpOBaHI/IC YMCEHUA OICPUPOBATH OCHOBHBIMH IIOHATHUAMU O MHOI'OIpaHHUKaxXx W TCJIax
BpAIllCHUs] U UX OCHOBHBIMH CBOWCTBAMU;

4 OBJIAJICHUC aJITOPUTMaMU PCIICHUSA OCHOBHBIX THUIIOB 3a1a4; (i)OpMI/IpOBaHI/Ie YMCEHUA TPOBOANTH
HECJIOKHBIE JTOKA3aTENIbHBIE PACCYKIICHHUS B XOJE PEUICHUS CTEPEOMETPUIECKUX 3a7ad U 3a7a4
C MPAKTUYCCKUM COJACPIKAHHUEM

® pa3BUTHE WHTEIICKTYalbHBIX U TBOPYECKHX CIIOCOOHOCTEW O0YyYaromIuxcs, MO3HaBaTEIbHON
AKTHUBHOCTH, UCCJICAOBATCIBbCKUX YMGHI/II\/'I, KPUTUYHOCTH MBIIIJICHUA

* (¢opMupoBaHHe (PYHKIHOHAIBHOH TPaMOTHOCTH, pEJICBAaHTHOW TI'EOMETPHH: yMEHHE
pacrio3HaBaTb IMPOSABJICHUA TCOMETPUUCCKHUX HOHﬂTHﬁ, 00BEKTOB U SaKOHOMepHOCTCﬁ B
pEAbHBIX KU3HEHHBIX CUTYAIUSIX U MPU HU3YyUYEHUH JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHMOCTCH W 3aKOHOMEpPHOCTEH, (OpPMYJUPOBATH MX HA S3BIKC TCOMETPHH W CO3/IaBaTh
TeOMETPUUYECKHUE MOJENH, MPUMEHSITh OCBOCHHBIM T€OMETPUYECKUI ammapar Ui pelieHus
MPAKTUKO-OPHUECHTUPOBAHHBIX 3aja4, HHTCPHIPETUPOBATH n OLCHUBATH IMMOJIYYCHHBIC
pE3yNIbTaTHI.

OTnUuuTeNbHON 0COOEHHOCTHIO MPOrPAMMBI SBJISICTCS] BKIIOUEHHE B KypC CTEPEOMETPHUH B Havasie

€ro M3yueHHus 3ajad, pellaeMbIX Ha YPOBHE WHTYMTHBHOTO TO3HAHUSA, W OMNPEICIEHHBIM 00pa3oM
OpraHW30BaHHAs PabOTa HAJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO



MBIIUICHHUS, CTUMYJIHUPYET TMPOTEKAHHE WHTYUTHUBHBIX MPOILECCOB, MOTHUBHUPYET K JallbHEHIIeMy
W3YYCHHIO MPEIMETA.

[Ipenmourenue oTAAETCS HATIIATHO-KOHCTPYKTUBHOMY METOIY OOYUYEHHS, TO €CTh TEOPETHUECKHE
3HAHUS UMEIOT B CBOEU OCHOBE YYBCTBECHHOCTH Hpe}IMeTHO-HpaKTHLIeCKOfI NCATCIIBHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX TMPEJICTABICHUHA Yy yUYalIUXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 3a CUET PELICHUS
3aJa4 Ha CO3JIaHHWEe MPOCTPAHCTBEHHBIX OOpa30B M 3ajJad Ha ONECPUPOBAHUE IMPOCTPAHCTBCHHBIMHU
obpazamu. Coznmanue obpa3a MPOBOJUTCS C OMOPOWM Ha HATTSAHOCTh, a OMEPUPOBAHHME OOpa3oM — B
YCIIOBUAX OTBJICUCHUA OT HAIIAJHOCTH, MBICJICHHOI'O U3SMCHCHUSA €0 UCXOJHOI'0 COACPKAHU .

OcHoBHBIE cojepkaTenbHble TUHUU Kypca «['eomerpum» B 10-11 kmaccax: « MHOTOTpaHHHUKWY,
«[IpssMble H TIIJIOCKOCTH B TMpOCTpaHCTBe», «Tema BpamieHus», «BekTopbl W KOOPAWHATHI B
npocTpancTBe». DopMupoBaHUE JIOTUYECKUX YMEHUN pacrlpesieNiieTcss He TOJIBKO MO COJEPKATEIbHBIM
JUHUSM, HO | 110 TOJIaM 00y4YeHHsI Ha YPOBHE CPeAHETo 00Iero oopa3oBaHusl.

CogepxaHrie 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylbTaTaM OCBOEHUs paboueit
MPOTpamMMBbl, paCHpeACeIéHHBIM 110 ToJaaM OOy4YeHHs, CTPYKTYpHPOBAaHO TaKUM O0Opa3oM, dYTOOBI
OBJIAJICHUE TCOMETPHUUECKUMU TIOHATHUSMU M HaBBIKAMH OCYIIECTBISUIOCH IOCIENOBATENLHO U
MMoCTYnarcjibHO, C CO6J'IIO,21€HI/IGM IMpUHIKIIAa MPECMCTBCHHOCTH, 4TOOBI HOBBIE 3HAHWSA BKJIIOYAINCH B
OOIIYI0 CHCTEMY T'€OMETPHUYECKHUX MPEACTABICHUN O0YyYarolIMXcs, pacliupss U yriuyonss e€, oOpasys
IMPOYHBIC MHOXXCCTBCHHEBIC CBA3U.

YpoBeHb peajqnzanuu padoueil nporpaMmmbl
o bazoBblii

MecTto y4eOHOro Kypca B y4eOHOM ILJIaHe

Ha u3ydenne reomerpun otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B Hegemo B 11 kiacce,
BCETO 3a JBa roja o0ydenwus - 102 ydaeOHbIX yaca.
Peasu3auus BOCIUTATEJILHOI0 HOTEHIINAIA

BocnurarensHblil noTeHnnan yueOHoro kypca «['eomerpus» peanusyercs uepes:

. MCIIOJIb30BaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH COZepKaHUsl yueOHOro nMpeaMeTa JUisl CO3AaHus
OJaronpusTHBIX YCIOBUHM 7Sl pa3BUTHS COLIMATILHO 3HAYUMBIX OTHOILIEHUH IIKOJIBHUKOB U MPEXKIE BCEro
LEHHOCTHBIX ~OTHOIIEHMH 4epe3 JAEMOHCTpalui0 00ydarolMMcs MPUMEPOB  OTBETCTBEHHOIO,
IPaXJAaHCKOTO MOBEJICHMs, IPOSBICHUS 4YENOBEKOJIIOOUsS U JOOpOCEpAEYHOCTH, dYepe3 Moa0op
COOTBETCTBYIOIIMX TEKCTOB JIJISl UTE€HUS, 3a]a4 JUIsl peLIeHMs], TPOOJIEMHBIX CUTYaIMH 17151 00CYKICHUS B
KJ1acce;

. MPUMEHEHUE Ha ypOKE aJ€KBATHBIX OCOOBIM IMOTPEOHOCTAM OOYYAIOIIMXCS U UX PEeaJbHbIM
BO3MOXHOCTSIM (pOPM OpraHM3alMu: JUJIAKTHUYECKUX MaTepUasoB, CTUMYJIUPYIOIIUX [O3HABATEIbHYIO
MOTHBALIMIO 00YYaIOIINXCS;

. NIPUBJICUYEHHE BHHUMAHHUS OOYyYaIOLIMXCH K LEHHOCTHOMY AacleKTy H3y4yaeMbIX Ha YPOKax
SBJICHUH, OpraHW3amus UX pabOThl C IMOJNydaeMOHW Ha YpPOKE COLMAIBHO 3HAYMMON HH(popMmanmen -
UHHULIMUPOBAaHUE €€ OOCYKIEeHHs, BbICKa3bIBaHUS OOYYarOIMMUCS CBOEr0 MHEHHs IO €€ IOBOJY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

. WCIOJIb30BaHNE HA YPOKE aJeKBATHBIX KOMMYHHKATHUBHBIX U KOMMYHHUKAIIHOHHBIX (IIU(PPOBHIX)
TEXHOJIOTHIA;
. OpraHu3aIysl B3auMOIIOMOIIN 00YYaIOIIUXCsl IPYT IPYTY B paMKax YpOUHOH AESITeTbHOCTH.

MaremaTka urpaer BaKHEHIIYyI0 pojb B IHpolecce MNpo(GOpUEHTAUN UIKOJbHUKOB, IOMOTrast
OTIpeNIeNIUTh Hauboiee MOaXoAsIIe MpodeccuoHanbHbIe MyTH pa3BuTus. lIpodopuenTtanms Ha ypokax
«I'eomeTpum» sBIsETCA BaXKHBIM 3JIEMEHTOM 00pa3oBaTeIbHOIO Ipollecca, HANPAaBICHHBIM Ha MOMOIIb



yyamuMmcsi B BblOope Oynymieil mpodeccuu, CBA3aHHOW C MPUMEHEHHEM MaTeMaTHMYeCKHX 3HaHUU U
HaBBIKOB.

* TexHuyeckue HarpasieHus: byyne nHxeHepsl, PU3NKH, XUMHUKH, IIPOTPAMMHUCTbI HYKIaI0TCS
B INIyOOKOM TOHHMMAaHUU MaTeMAaTHUKH JUIsl pacy€TOB U MPOEKTUPOBAHUU KOHCTPYKIUH, MpeackazaHuu
NOBeJICHUS 00BEKTOB U CpeJibl, Pa3pab0oTKe KOMITBIOTEPHBIX MPOrPaMM U MPUIIOKEHUH.

® DKOHOMMYECKHE Npodeccun: AHaIW3 PbIHKA, COCTaBlIeHHE (DUHAHCOBBIX IJIAHOB, YIPABIICHUE
pHCKaMH HEBO3MOXHBI 0€3 MaTeMaTH4ecKoil MOATOTOBKU. Byaymmm sKoHOMHCTaM, (HHAHCHUCTaM,
OyxraiarepaMm HeoOXOAMMAa CIOCOOHOCTh CTPOUTh MPOTHO3bI, HHTEPIPETHUPOBATH CTATUCTUKY U
OLICHUBATh JKOHOMUYECKHE ITOKA3ATENHN.

® MenunuuHa u 6uosorus: Jlaxke Bpauu 1 y4€Hble-OHO0JIOTH BBIHYKJIEHBI ONIEPUPOBATh YHNCICHHBIMU
[IOKAa3aTeJIAMU  370pOBbsl IMALlUEHTOB, PpE3yJbTaTaMHU AaHAIU30B, XapaKTEPUCTUKAMM JIEKApCTBEHHBIX
[IpenapaToB U MEAUIIMHCKUX TPUOOPOB.

® ['ymanuTapHsle obmactu: M 31ech 3HaHHME MaTeMaTHKM Ba)XXHO, OCOOEHHO B M3YYECHUU
nemMorpaduu, TICUXOJOTHH, COLUOJOTUH, HCTOPUM, TI/I€ MPUMEHSIOTCS KOJIWYECTBEHHBIE METOIbI
UCCJIC0BAHUM U aHAJIN3a UICTOPUYECKUX 3aKOHOMEPHOCTEM.

Enunnas Moaesib npodgopreHTAlMM peann3yercs yepes cieaytomue TeMbl: 10 kimace - O0bEM mpu3MBI.
[Tnomans OOKOBOM MOBEPXHOCTU U NMOBEPXHOCTH MPABHIBHON MUPAMUbI, TEOPEMA O IUIOMAAN OOKOBOM
MOBEPXHOCTH yced€HHOM mupamusl; 11 kimace — O0beM muimHApa, Konyca, Perenue 3aay, CBsI3aHHBIX
C IIPUMEHEHUEM NPABUJ IEUCTBUI C BEKTOPaMH.

IInanupyemble pe3y/ibTaThl
JINYHOCTHBIE pPe3y/IbTAThI

JIMdHOCTHBIE  pe3yJIbTaThl OCBOEHUS MPOrpaMMbl  ydeOHOoro mpeamera «MareMaTHKa
XapaKTEepU3yTCs:

I'paxxnanckoe BociuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMH O0YYaromIerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUHCKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTEMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYD, SIBJICHH, MPOLeyp IPakJaHCKOTO 0011ecTBa (BEIOOPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMOJICHICTBOBATH C COLMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (YHKITUSIMU ¥ HA3HAUCHUEM.

IIaTpuoTHyeckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTBIO POCCHMCKON T'pa)KAAHCKOM HICHTUYHOCTH, YBAXCHUS K MPOILIOMY U
HACTOSIIIEMY POCCHICKOM MaTeMaTUKHM, LEHHOCTHBIM OTHOIIEHHEM K JOCTUKEHUSM POCCUICKUX
MaTeMaTUKOB U POCCUKCKON MAaTEMATHUYECKOW IIKOJbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUU B JPYTUX
HayKaXx, TeXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JIyXOBHBIX ILIEHHOCTEH pPOCCHIICKOro Hapoza; c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUsA, dTUYECKOIO MOBEAECHHUS, CBA3AHHOIO C IMPAKTHYECKHUM NPUMEHEHUEM JIOCTHKEHUN HAayKU U
JESTEIbHOCTBIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOHYMBOIO Oy IyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, pELICHUN, PpaCCYXICHUM; BOCHPUUMYHBOCTHIO K MAaTEMAaTHUYECKUM aCIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHS MPUMEHITh MaTeMaTH4YeCKHe 3HaHHs B HHTEpecax 3/I0pOBOr0 U
Oe3ormacHOro o0pasza JKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (30pOBOE MUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUN M OTIbIXa, peryispHas (u3nyeckas aKTUBHOCTb); (HU3MUECKOTO
COBEPILICHCTBOBAHMS, IPU 3AHATUAX CIIOPTUBHO-030POBUTEIILHOMN JAEATEIbHOCTHIO.

TpynoBoe BocliMTAHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3iIHYHbIM cdepam
npohecCHOHANBHOM JESTENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM U €€ MPWIOKEHUSMU, YMEHUEM
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel TpodeccHu W pealn30BBIBATH COOCTBEHHBIC JKH3HCHHBIC
TJIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTHIO K MAaTeMaTHYECKOMY OOpa30BaHWI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUH BCEU J>KU3HU; TOTOBHOCTHIO K AKTMBHOMY YYAacTHIO B PEIICHWU TMPAKTHUYECKUX 3a/1ad
MaTeMaTUYeCKOW HAIMPaBJICHHOCTH.

JK0JI0rH4ecKOe BOCIIUTAHME:

C(l)OpMHpOBaHHOCTI)I-O SKOJIOTHYECKOU KYJBbTYPHI, IIOHUMAHUEM BIINSAHUA COIUAJIBHO-
HSKOHOMHUYECKHUX TMPOIIECCOB Ha COCTOSIHUE MPHUPOIHON M COIMAIBLHON Cpeibl, 0OCO3HAHUEM TI00aBHOTO
XapakTepa AKOJOTHYECKUX MPOOJIeM; OpUEHTAlMe Ha NPUMEHEHHE MaTEeMaTUYECKUX 3HAHUW s
pelieHus 3aad B 00JacTH OKpYKaroliel cpeipl, MIaHUPOBAHUS MOCTYIKOB M OIIEHKH X BO3MOKHBIX
MOCJIEACTBHM IS OKPY KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI0 MO3HAHHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHTH
HAyKH U OOIIECTBEHHOHN MPaKTUKH, MOHUMAaHUEM MaTeMaTHYeCKOW HayKh Kak chepbl YeIOBEeUecKOi
JACATCIIBHOCTH, OTAIlOB eé Pa3BUTHA W 3HAYMMOCTU JId Pa3BUTHA HUBUIM3ALUH, OBJIIAJACHUCM A3BIKOM
MaTEeMAaTHKd W MaTeMaTHYeCKOH KyJIbTypoH Kak CpeICTBOM TIO3HAHHS MHUpPA; TOTOBHOCTHIO
OCYHECTBIIATE MPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIBHOCT, MHANBUAYAJIBHO U B TPYIIIIC.

MeTanpeameTHble pe3yJabTaThl

MertanpeaMeTHble pe3yabTaThl OCBOCHHS TMPOrpaMMbl  y4eOHOro mpeamera «MaremaThkay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMH HO3HAGAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OCUCIBUAMU, YHUBEPCATbHIMU Pe2yIAMUBHbIMU OeUCMBUAMUL.
1) Vuuseepcanrvnvie no3nasamenvHvle Oeticmsus, obecneuusaiom Gopmuposanue 0A308biX
KOZHUMUBHBIX NPOYecco8 0Oyuarowuxcsi (0ceoeHue Memooo8 NO3HAHUS OKPYHICAWe20 mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008aAMeNbCKUX onepayul, ymeHuu pabomams ¢ uHgopmayuetl).
ba3oBble Jiornueckune 1eMCTBUSA:
® BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMATHYCCKUX OOBEKTOB, MOHITHH,
OTHOIICHUH MEKIY MOHATHIMH, (OPMYTHPOBATH OIPEACICHUS TOHSITHH; YCTaHAaBIUBAaTh
CYIICCTBEHHBIN MPHU3HAK KIacCU(UKAIIUK, OCHOBAHUS JJisi 000OIICHUS U CPABHCHHUS, KPUTCPHH
IPOBOIMMOT0 aHAJIH3a,
® BOCHpUHUMATh, (OPMYJTUPOBATH M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIIbHBIC U
OTpHIIATENIbHBIC, €IUHIUYHBIC, YACTHBIE U OOIINE; YCIIOBHBIC,

® BBIABIATH MAaTEMATHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTUBOpEYHs B (akTax,
JMAHHBIX, HAOMIOJACHUAX W YTBEPXKICHHUSX; TMpeajgaraTb KPHUTEPHUH IS BBISBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPCUHIi;
® jenaTh BBIBOJABI C KCIIOJB30BAaHMEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

® [POBOAWTH CAMOCTOSITEJBHO JOKAa3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKACHUH (TIpsAMBbIE M OT
NPOTHBHOTO), BBICTPAMBATh APTYMEHTAIIMIO, TPUBOIUTH TPUMEPHl W KOHTPIPUMEPHI;
000CHOBBIBATH COOCTBEHHBIC CY)KJICHHS U BBIBOJIBI,

® BBIOMpaTh CHOCOO pelieHHus y4eOHOW 3aja4yu (CpaBHHBATh HECKOJIBKO BAPHAHTOB PELICHHUS,

BBIOMpPATH HANOOJIEE MOIXOISIIHIA C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTEPHUEB).
ba3oBbie ucciieqoBaTe/IbCKHeE 1eHCTBHS:
®  JCIIOJB30BaTh BOIMPOCHI KAaK HCCIEIOBATEIbCKUI HHCTPYMEHT IO3HAHHS, (OPMYIHPOBATH
BOTIPOCHI, (PUKCHPYIOIIUE TPOTHBOpEYHE, MPOOJieMy, YCTaHABIMBATh HCKOMOE W JAHHOE,
(bopMHpPOBATH TUITOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UITHIO, MHCHHE;

® [POBOAMTH CAMOCTOSTEIIBHO CIIAHUPOBAHHBIN YKCIICPUMEHT, UCCIIEIOBAHKE 110 YCTAaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHHIO 3aBUCHMOCTCH
MEXy 00BEKTaMH, SIBJICHUSIMH, TIPOIIECCaMH;



CaMOCTOSTEIILHO (POPMYJIUPOBaTh OOOOIIEHUS W BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO
HAOJTFOICHUS, MCCIIEIOBAHNUS, OIICHUBATD JJOCTOBEPHOCThH MOJyUYEHHBIX PE3YJIbTaATOB, BHIBOJIOB H
0000111eHMIT;

HpOFHO3I/IpOBaTI) BO3MOXKHOC pa3BI/ITI/Ie Hpouecca, a TAaKX>XC BBIABUI'ATH Hpe)IHOHO)KeHI/IH 0O €10
Pa3BUTHH B HOBBIX YCJIOBHUSX.

PabGora ¢ undopmaunmeii:

2)

BBISIBIIAATh 1e(UIMTHI MH(OPMAIMM, JAHHBIX, HEOOXOAWMBIX IJIsl OTBETa Ha BOIPOC M JUIs

peIIeHHs 3a/1a9H;

BbIOMpaTh  MHPOPMALMIO U3  HUCTOYHMKOB  Pa3lIMYHBIX  TUIOB,  AHAJIW3UPOBATh,

CHUCTEMaTH3HpPOBATh W HHTEPIPETUPOBATh WHQPOPMANMIO PA3IUYHBIX BHIOB H  (HOPM

NPEICTaBICHHUS;

CTPYKTYpHPOBaTh HH(M)OPMAIMIO, TPEACTABIATh €€ B Pa3IUYHBIX (OopMax, WILIFOCTPHPOBATH

rpagpuuecKy;

OIICHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSTEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.
YHueepcanvhvle KoMMyHUKamug@Hvle Oelicmeus, obecneuugaiom copmMupo8anHocms

COYUANBHBIX HABLIKO8 00YUAIOUUXCAL.
Oomenmne:

BOCIIPpMHUMATh U q)OpMy.TH/IpOBaTB CYXKIACHUA B COOTBCTCTBHUHU C YCIOBUAMHU U LECITAMU O6HIGHI/I5I;
SICHO, TOYHO, T'PAaMOTHO BBIP2XKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 XOly PEIICHUs 3a/1a4l, KOMMEHTHPOBATh MTOJIyYEHHBIN pE3yibTaT;

B XOZ€ OOCYKAEHHs 3a/JaBaTh BONPOCHI IO CYHIECTBY OOCYXIaeMOHl TEMbI, IMpPOOIEMBI,
pemaeMoﬁ 3a7la4i, BBICKA3bIBATh MACH, HALCICHHBIC Ha IMOHNCK PCIICHHA, COIIOCTAaBJIATH CBOU
CYXIEHHS C CY)KACHUSIMHU JIPYTUX YYaCTHUKOB JMANOra, OOHAPYKHBATh Pa3In4Me M CXOJICTBO
MO3HUIIHIA; B KOPPEKTHOM hopMe GOpMYITUPOBATH PA3HOTIIACHS, CBOU BO3PAKCHUS;
NpPE/ICTaBIATh Pe3yJbTaThl pEIICHHs 3aJadyd, »SKCIECPHUMEHTa, WCCICIOBaHMs, IIPOCKTa;
CaMOCTOSTCIBHO BI)I6I/IpaTI) Q)opMaT BBICTYIIVICHUA C y‘—IéTOM 3aga4 IMpe3CHTaluu U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4yecTBO:

3)

MOHMMATh M WCIOJb30BaTh MPEHMYIIECTBA KOMAaHIHONM W WHIUBUAYaJIbHOW pabOTHI TpHU
pPEIICHUN y‘-Ie6HI)IX 3aaa4; IMIpPUHUMAThL LOCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTraHM3aIMI0 COBMECTHOM pabOThI, paclpenensTh BUABI padoOT, HOTOBapUBAThCs, 00CYXKIaTh
MPOIIECC U PE3ybTaT pabOThI; 0000IIaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYMNIOBBIX ¢GopMax paboThl (0OCyXkAeHHS, OOMEH MHEHUH, «MO3TOBBIC
MTYPMBD» U I/IHI)Ie); BBITIIOJIHATH CBOKO 4YaCTh pa6OTBI U KOOpAWHHUPOBATH CBOMU JleﬁCTBHﬂ C
JIPYTHMH 4YJI€HAMU KOMaHIbI, OIICHMBAaTh KAadeCTBO CBOETO BKJIaJa B OOMIMI TPOAYKT IO
KpUTEepUsM, chOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie pecynamuenvie Oelicmsus, obecneuugarom @GopMuposaHue CmvlClO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanms:

COCTaBJIAATh IUIaH, AJITOPUTM PELICHUS 3a]1a4H, BHIOUPATh CIIOCO0 PEIIeHHs C y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI peUIeHHUH ¢ y4€TOM HOBOM MH(OpMALIUH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TIO3HABATEIHHON pedIeKCHMM KaK OCO3HAHMS COBEPIIAEMBIX JIEUCTBHU WU
MBICTUTENBHBIX ~ TPOIECCOB, WX  PE3yJbTAaTOB; BIAACTh CHOCOOaMHU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yJibTaTa pelleHns MaTeMaTHUeCcKoH 3a1auu;

NpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pPEIIEHUH 3a/layd, BHOCHUTH
KOPPEKTHUBHI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OIECHMBATh COOTBETCTBUE PE3yJbTaTa IeIU U YCIOBUSAM, OOBACHATh IPUUMHBI TOCTHKEHUS WIN
HEJOCTH)KEHUS ~ Pe3yJbTaTOB  JIEATEIbHOCTH, HAXOAUTh  OMIMOKY, JaBaThb  OLICHKY
npuoOpPETEHHOMY OTIBITY.
IIpenmeTHble pe3yJibTaThl
10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PAMAas, INIOCKOCTb.

HpI/IMeHSITI) AKCUOMBI CTEPECOMETPUHN U CIICACTBHA U3 HUX MPU PCIICHHUU I'COMCTPHUICCKUX 3aa4.

OnepupoBaTh NOHATHAMU: APAILIENBHOCTD U IEPIEHANKYISIPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccuduimpoBaTs B3aMMHOE pacooKeHUE MPSMBIX U TNIOCKOCTEN B TPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: ABYTPAaHHBIN Yrojl, TPaHu ABYTPAHHOIO yria, pedpo ABYTpPaHHOIO yIJia;
JIMHENHBIN YroJl JBYTPAHHOIO yTJIa; IpalyCHas Mepa IBYTPaHHOIO yIJia.

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBIIYKJIBIII MHOTOTPAHHUK, 3JIEMEHTBI
MHOI'OIrpaHHHKa, HpaBI/IJ'II)HI)II\/'I MHOTI'OrpaHHHUK.

PacniosHaBaTh OCHOBHBIE BHUABl MHOIOTPAHHUKOB (TIMpaMuja; TMpU3Ma, TNPSIMOYTOJBHBIN
napajuiesenumnes, Kyo).

KnaccugunupoBatb MHOTOTpaHHUKH, BBIOMpash OCHOBAaHHMS Ul KiIaccH(UKaluuu (BBIMYKIbIE U
HEBBIITYKJIBIE MHOTOTpaHHUKHW; IIPAaBUJIBHBIC MHOTOI'PAaHHUKH; TIIPSAMBIC W HAKJIIOHHBIC IIPU3MBI,
napajuIeIeIUIEbl).

OHepI/IpOBaTB MOHATUAMU: CCKYyIIas MIOCKOCTh, CCUCHUEC MHOI'OI'PAaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUCHHM, UCTIONB3YS METOJT CJICOB.

CTpOI/ITB CCUYCHUS MHOI'OIrPpaHHUKOB METOJOM CJIECAO0B, BBINIOJIHATH (BBIHOCHI)IG) IIJIOCKUEC YECPTCIKU
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y.

Pemats 3aga4i Ha HaXO0XICHHUEC TICOMCTPHUYCCKUX BCIIMYUH 110 06pa311aM HWIIN aJIrOpuTMam,
IIPUMEHS U3BECTHBIC aHAJIUTUYECKUE METOJBI IIPU PELICHUU CTaHIApTHBIX MAaTEMaTHYECKUX 3a4ad Ha
BBIYUCIICHHUC paCCTOHHI/Iﬁ MCXKIAY ABYMs TOYKaMH, OT TOYKH JO HpﬂMOﬁ, OT TOYKH OO ITIIIOCKOCTH, MCXKIY
CKPELIUBAIOIIMMUCS IIPSIMBIMHU.

Pemats 3aga4u Ha HaXO0XICHHUEC TICOMCTPHUYCCKUX BCIIMYUH 110 06pa311aM HWIIN aJIrOpuTMaMm,
IIPUMEHS U3BECTHBIC aHAJIUTUYECKUE METOJBI IIPU PELICHUU CTaHIAapTHBIX MAaTEMaTUYECKUX 3a4ad Ha
BBIYMCIICHHE YTJIOB MEXAY CKPEUIMBAIOIIMMUCS TMPAMBIMHA, MEXAY HNPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Beraucnsate 00bEMBI W TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHHWKOB (TIpW3Ma, TUpamMuia) C
npUMeHeHHeM (OpMYyJT; BBIYHUCIATH COOTHOIICHUS MEXAY IUIOMAASIMU MOBEpXHOCTEH, 00BEMamMu
HO)IO6HI)IX MHOTI'OI'PpaHHUKOB.

OnepupoBaTh MOHATHSMH: CUMMETPHsI B IPOCTPAHCTBE; LEHTP, OCh M INIOCKOCTH CUMMETPUHU;
HEHTP, OCh U TUIOCKOCTh CUMMETPHH (PUTYPBI.

W3BnekaTtb, NpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKUX GUrypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCyHKaX.

[TpuMmeHsTH TeoMeTpuueckue (akThl I PELICHUS CTEPEOMETPUUYECKUX 3ajad, MPeAroaratonx
HECKOJIBKO IIaroB p€i€HusA, €CJIN yCJIOBUA MPUMCHCHUA 3a/IaHbI B SIBHOM (bopMe.

IIpuMeHATh MpOCTEHIINE MPOrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPU PEIIEHNN CTEPEOMETPUYECKHX 3a/1a4.

IIpuBOAUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE U KU3HH, PACIO3HABATH
IIPOSIBJIICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

ITpyMeHATh NOTyYEeHHBIE 3HAHUS HA NPAKTUKE: aHAJU3UPOBATh PeajbHbIE CUTYallMH U MPUMEHSATH
M3YyYEHHbIE MOHATUS B Ipollecce MOMCKa pEelIeHHs MaTeMaTU4ecKd CPOpMYJIMPOBAHHON MNpPOOIEMBI,
MOJZICJINPOBATh pPEAIBHBIE CUTYallMM Ha A3BIKE T'€OMETPUHU, MCCIIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUYECKUX TOHATUH W TeopeM, ammapaTa ajireOphl; pemiarb MNpPaKTUYECKUE
3a/1a4i, CBA3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEJIMYHUH.

11 KJIACC



OnepupoBaTh TOHATHUAMHU: IIWIIMHIPUYECKAs TIOBEPXHOCTh, O0Opa3ylolye IWIMHIPUIECKON
MOBEPXHOCTH; IMJIMHIP, KOHWYECKas IMOBEPXHOCTh, OOpa3ylolne KOHHYECKOW MOBEPXHOCTH, KOHYC;
cdepuyeckas MOBEPXHOCTb.

Pacmo3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI OTYUYEHUS TEI BPAICHUS.

KnaccudumupoBats B3auMHOE pacmoiokeHue chepsl U TIOCKOCTH.

OmnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBHICOTA CETMEHTA; IIapOBOM
CJIO, OCHOBAHHME IIAPOBOTO CJIOS, BRICOTA MIAPOBOTO CIIOS; IAPOBOM CEKTOP.

Beruncnsate 00bEMBI W IIIOMQAM TOBEPXHOCTEH TeN BpalleHUs, TEOMETPHUYECKHX Tel C
npuMeHeHueM (Gopmyi.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHK, BIUCAaHHBIA B cdepy M OMUCAHHBIA OKOIO chepsr;
cdepa, BiMcaHHAss B MHOTOTPAaHHUK HJIH TEJIO BPAIICHUSI.

BBIYHCISATE COOTHOIICHHUSI MEXKAY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMu TTOJOOHBIX Tell.

N300paxaTh u3ydaembie GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTORB.

BBIONMHATE (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUI CBEPXY,
cOOKy, CHH3Y; CTPOHUTh CCUCHHS TEJI BPALICHHUSI.

W3Brekatb, WHTEPIPETHPOBATH W TPeoOpa3OBbIBATh HHPOPMAIMIO O TMPOCTPAHCTBEHHBIX
TreOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OmnepupoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BBITIOTHATE ICWCTBHS CII0KEHUS BEKTOPOB, BEIYNTAHHUS BEKTOPOB U YMHOKCHHS BEKTOpa Ha YHUCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaatoT.

[IpuMeHATh paBUIIO MapasuIeNICNIIE .

OmnepupoBaTh TMOHATHUAMHU: JCKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIH BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpAa, YIOJ MEXAYy BEKTOpaMH, CKaJIsIpHOE TPOH3BEICHHE
BEKTOPOB, KOJUTHHEAPHBIE U KOMIUTAHAPHBIC BEKTOPHI.

HaxomuTe cyMMy BEKTOpOB W TPOHM3BEACHHWE BEKTOpa HA YHCIO, YroJI MEXAy BEKTOpaMH,
CKaJIsipHOE TPOU3BEICHUE, PACKIIAILIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT.

[TpumensTh reomMeTpudeckue (HakThl i PEHICHUs CTEPEOMETPUUECKHX 3a/1ay, MPearoIaraommux
HECKOJIHKO IIaTrOB PEIICHHS, €CITH YCIOBHS MPUMEHEHUS 3a/IaHbI B SIBHOH QopMme.

Pemats npocreiiiire reoMeTpruecKUe 3aja4 Ha TPUMEHEHHE BEKTOPHO-KOOPIUNHATHOTO METO/1A.

Pemrate 3amaun Ha T0Ka3aTENLCTBO MATEMAaTHUECKUX OTHOIICHUH W HAXOX/ICHUE T€OMETPHUECKUX
BEJIMYMH 10 oOpa3laM WIH alropuTMaM, MPUMEHSS W3BECTHBIE METOJbI MPHU PEIICHUU CTaHAAPTHBIX
MaTeMaTHYECKUX 3ajad.

[TpuMeHsTh TpOCTEHIINe MPOTPaMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
NIPY PEIICHUU CTEPEOMETPHUECKUX 3aj1ad.

[TpuBOIUTH TIpUMEPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U KH3HHU, paCIo3HaBaTh
NPOSIBJIICHUE 3aKOHOB TEOMETPUH B HCKYCCTBE.

[IpuMeHsTh MONMy4YeHHbIE 3HAHUS HA TMPAKTHKE: aHAIM3UPOBATH peajbHbIe CUTYallUd U MPUMEHSTH
W3yYeHHBIC TIOHATHS B TpOIlecce MOWMCKA PEIICHUS MaTeMaTHYeCKH C(HOPMYIHPOBAHHOW MPOOIIEMBI,
MOJICTIMPOBATh peajbHble CUTyallUd Ha S3bIKE T€OMETPUH, HCCIEAOBaTh IMOCTPOCHHBIE MOJENH C
UCTIOJIE30BaHUEM TEOMETPHUYECKMX IMOHATHH W TeopeM, ammapara anreOpbl; pemarh MpaKTHIECKUE
3a/1a4yM, CBSI3aHHBIC C HAXOXKJIEHUEM I€OMETPUIECKIX BEITHUNH

Copepxanue y4eOHOro Kypca
10 KUIIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE
OcHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, MpsMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHe 00
AKCHOMAaTHYECKOM IMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX.



B3auMHOE pacrnonoKeHWe MpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapajuleIbHbIE U
cKpemuBaromuecs npsmele. [lapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapajuleibHbIE
IPsIMBIE B IIPOCTPAHCTBE; MAPAIUICIIBHOCTD TPEX MPAMBIX; NAPAJLIEIbHOCTD IPSIMOU U INIOCKOCTHU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMM; YTOJ MEXAY NMPSMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM:
napajulejbHble IUIOCKOCTH; CBOMCTBa IapajuIeIbHBIX IUIOCKOcTed. IIpocTeiime mpocTpaHCTBEHHBIE
burypsl Ha MIOCKOCTHU: TETPadaAp, KyO, mapasienenure/i; HoOCTPOSHUE CEUeHUH.

IlepneHqUKyISAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPsMbIE B IPOCTPAHCTBE,
IpsIMBbIE MTApaJUIECIbHBIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYISIPHOCTA NPSIMOUA U
IJIOCKOCTH, TEOpEMa O NPSAMOU NEPIEHIUKYISPHON IIIIOCKOCTH. YTIBbl B IPOCTPAHCTBE: YrOJl MEXKIY
MPSIMOM M IUIOCKOCTBIO; JBYI'PAaHHBIM yTOJ, JIMHEWHBIA yroja AByrpaHHoro yria. Ilepnenaukyisip u
HAKJIOHHBIEC: PACCTOSIHUE OT TOYKU 0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOU 10 IUIOCKOCTH, IPOECKLIHS
burypsl Ha MIOCKOCTh. [lepneHAUKYISPHOCTh IUIOCKOCTEH: NpHU3HAK MEPHEeHIUKYISPHOCTH JABYX
mockocren. Teopema 0 TpEX NEepNEeHIUKYIISIpax.

MHoOrorpaHHuKHU

[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIDAHHUKA, BBIIYKIBIE W HEBBITYKIbIE
MHOTOI'PAHHMKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas npusma; rpaHd U OCHOBAHMS IPU3MBI;
npsMass M HAKJIOHHas MpU3MbI; OOKOBas M TIOJHAs MOBEPXHOCTh Npu3Mbl. Ilapannenenumnern,
MPSMOYTOJIBHBIN TMapajuleNienuIe]; U ero cpoiicrBa. llupammpa: n-yrosnbpHas nupamuaa, TpaHu U
OCHOBaHME MMPaMH/JIbl; OOKOBAs U MOJHAsI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCEUEHHAs MUpaMUIa.
DJIEMEHTHI IPU3MBbI U TUpaMuabl. [IpaBuibHbIe MHOTOTPAaHHUKH: MIOHATHE MPABUIIBHOIO MHOTOTPaHHUKA;
MpaBWiIbHAsl MpU3Ma U IpaBWiIbHAs MUpaMUJA; MpaBUJIbHAsS TPEYrojibHas MUpaMuia W MPaBUIIBHBIN
teTpadap; KyO. IlpencraBieHune o MpaBWIBHBIX MHOTOIPAHHUKAX: OKTa’Jp, NOAEKAdJp M HKOCAdIP.
Ceuenus npu3Mbl U MUPaMUABIL.

CummeTpust B MMPOCTPAHCTBE: CHMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOU, MIIOCKOCTU. DJIEMEHTHI
CUMMETpHUU B NUpaMUJaX, MapaieNenumeax, NpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruucnenue 5S1€MEHTOB MHOTOTPAHHHMKOB: pEOpa, mmaroHanw, yriael. [lmomans OGoxoBOi
MOBEPXHOCTU M TIOJHOM TMOBEPXHOCTH MPSMOM MNPU3MBI, IUIOIIAJh OCHOBAaHUM, TeopemMa O OOKOBOM
MOBEPXHOCTU TMpsiMOM mpusMbl. [lnomane OOKOBOW MOBEPXHOCTH M MOBEPXHOCTH IMPaBUIBHOMN
MUPaMUJIBI, TEOpeMa O IUIoImanu yceuéHHOW mnupamuasl. [lonsatue o6 o0véme. OO0BEM THpPaMUIBI,
IIPU3MBL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLICHUST MEXIY IUIOIAASMU MOBEpPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEI.

11 KUIIACC

Tena Bpamenus

[winHapuyeckass  MOBEPXHOCTb,  OOpasyollue  IMJIMHAPUYECKOW  MOBEPXHOCTH,  OCh
HWIMHApUYECKON noBepxHocTu. LmnuHnap: ocHOBaHusS M OOKOBas MOBEPXHOCTb, 00Opa3yrolias U OCh;
IUIOIAAb OOKOBOM U MOHOM MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yoline KOHUYECKON MOBEPXHOCTH, OCh U BEpPUIMHA KOHMYECKOMN
noBepxHocTu. KoHyc: OcHOBaHME M BeplIMHA, OOpasyrolias M OCh; IUIOIAAb OOKOBOW M IOJIHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIINe U BHICOTA; OCHOBAHHS M OOKOBAsi TOBEPXHOCTD.

Coepa u map: ueHTp, paguyc, AMaMeTp; MIOoLa b MOBepXHOCTU chepbl. BzaumHoe pacnonoxeHue
cdephl U TIOCKOCTH;, KacaTellbHas IIOCKOCTh K cepe; Tuomanb chepol.

N300pakeHue Tes BpallleHHus Ha MI0CKOCTU. Pa3BépTka UIMHApa U KOHYca.

KoMOuHanuu Tenm BpalleHUss U MHOTOIPAaHHUKOB. MHOIOrpaHHUK, ONUCAHHBIA OKOJO CQepsl;
cdepa, BIMCaHHAsi B MHOTOI'PAaHHUK, WM TEJIO BpAILEHHs.

[Tonsitne 06 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tenl. Teopema 00 00BEME MPSIMOYTOIBHOTO
napaujenenunena u cieacTsus u3 He€. O0bEM nunuuapa, konyca. O0bEM 11apa U IIomaab chepsl.



[TonoGHble Tenma B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IUIOMAASMU MOBEPXHOCTEH, 00bEMamMu
MMOJOOHBIX TEI.

Ceuenuss mMIMHIpa (MapayyieNbHO U NMEPHEHIUKYJISPHO OCH), CEYSHHMsS KOHyca (MapajuieibHOe
OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPIINHY ), CEUSHUS LIapa.

BexkTops! M KOOPAMHATEI B IPOCTPAHCTBE

BekTop Ha rutockocTy U B ipocTpaHcTBe. CII0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa
Ha 4yucio. PasmokeHue BekTopa 1O TpPEM HEKOMIUIAaHApHBIM BekTopaM. IlpaBuio mapasuienenunena.
Pemenne 3amad, CBA3aHHBIX C IPUMEHEHHEM NPABWII JIEUCTBHUI ¢ BekTOopamu. IIpsmoyrosbHas cucrema
KoopAMHAT B npocTtpaHcTBe. KoopanHatel BekTopa. IIpocreiimne 3am1aun B KOOpAUHATAX. YTOJI MEXAY
BekTOpaMu. CKaJIIpHOE NMPOU3BEICHUE BEKTOPOB. BhIUMCIIEHNE YITIOB MEX Y NMPSMBIMU U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/I IPU PEILIEHUU T€OMETPUUECKUX 3a]1a4.



IToypouyHoe miianHMpoBaHue

10 KJIACC
Kosmmvectso 1acos DyieKTpoHHBIE HH(POBHIE
Ne ni/m HaumeHnoBaHue pa3iesioB U TeM MPOTrPaMMBbI Beero KounTtpoabHbie o0pa3oBaTe/ibHbIE pecypcChl
padoThI
Paznen 1. BBeeHue B cTepeoMeTpHIO
OCHOBHBIE TOHSTHS CTEPEOMETPUU: TOUKA, PsMasl,
11 MJIOCKOCTh, MPOCTPaHCTBO. [IpaBuia nzoopakeHus Ha 1 but6mmoreka [IOK
) PUCYHKAX: U300pakKeHHs MIIOCKOCTEH, MapaieIbHbIX https://m.edsoo.ru/aecc77cd
PSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
12 [TonsTHA: epecekaronmecs MI0CKOCTH, 1 bu6muoteka [IOK
) TIepeCeKArOIIMECs IpsiMasi U TIOCKOCTh https://m.edsoo.ru/2d8a9¢99
[TonsiTHA: nepecekarouecs MIOCKOCTH, bubnunoreka [JOK
1.3 1
TIepECEKAIOIINECS IPsiMasi U TUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'PDAaHHUKAMHU, N300pakKEeHUE
14 MHOTOI'PaHHHUKOB Ha Elc HKax Ha,l o oerl)c HOHHBIX 1 Bubmiorexa IIOK
’ p pucy i pocKl https://m.edso0.ru/a63959%ed
YepTeKax
15 HavanbHbie cBeieHUs 0 KyOe U MUpaMujie, UX pa3BEPTKU 1 bu6muoteka [IOK
) u Mojienu. CeueHus MHOTOTpaHHUKOB https://m.edsoo.ru/b30dff38
1.6 HauanbHble cBefieHUs 0 KyOe U MupaMuzie, X pa3BEPTKU 1 bubmuoreka [IOK
’ u Mojenu. CeueHnuss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8{fd32
ITonsatie 00 aKCHOMATHUYECKOM ITOCTPOEHUH
1.7 CTEPEOMETPUH; AKCUOMBI CTE eOMeTTp WU U CIIEICTBUS U3 1 Bubmiorexa IIOK
’ P PHH: p p a https://m.edsoo.ru/Occ5cdfe
HUX
ITonsatie 00 aKCHOMATUYECKOM ITOCTPOEHUH
1.8 CTEPEOMETPUH; AKCUOMBI CTE eOMeTTp WU U CIIEICTBUS U3 1 Bubmiorexa IIOK
’ P PHH: P p a https://m.edsoo0.ru/239c&cb4
HUX
1.9 [TonsiTrie 06 akCHOMaTHYECKOM IOCTPOESHUU 1 bubmuoteka [IOK
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CTCPCOMETPHUU: AKCUOMBI CTCPCOMECTPUHU U CICACTBUA U3
HUX

https://m.edsoo0.ru/65¢6b106

[TousTHE 00 aKCHOMATHYECKOM MOCTPOCHUUN

but6mmoreka [JOK

1.10 I(;;e;)eOMeTpHH: aKCHOMBI CTEPEOMETPUH H CIICJICTBHS U3 https://m.edsoo.ru/258fc245
Paznen 2. IlpsiMble ¥ MIJIOCKOCTH B IipocTpaHcTBe. [lapamienbHOCTh MPSMBIX U IIJIOCKOCTEH

21| nepecexaroneon napanenemmee n cxpentimmonnecs butmorexa LIOK
S ’ https://m.edsoo.ru/1a2520f6

o | mmmmemmcer e oceeeh s moeenere B 10K
TPEX MPSIMBIX ’ https://m.edsoo.ru/93ad36b3

53 [TapamienbHOCTh MPSIMBIX U TIOCKOCTEH B TIPOCTPAHCTBE: bubmuoreka [IOK
) [TapanienbHOCTh MPSIMON U TJIOCKOCTH https://m.edsoo.ru/ee1d19b9

24 VYTl ¢ COHANpaBIeHHBIMU CTOPOHAMU bubmorexa [OK
https://m.eds00.ru/9f4071b9

2.5 VYron MeXIy IpsIMBIMH B TIPOCTPAHCTBE bubmorexa [IOK
https://m.edsoo.ru/fe733862

2.6 VYron Mexay npsiMbIMU B TIPOCTPAHCTBE BH6H.HOTeKa LOK
https://m.edso0.ru/2935a9a0

2.7 [TapanmienbHOCTB MIIOCKOCTE!: MapajuieNbHbIE IIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/2e18f255

2.8 CaoiicTBa mapayiesIbHBIX TNIOCKOCTEN bubmorexa [OK
https://m.edsoo.ru/e504d656

29 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: bubmuoreka [IOK
) TETpadap, Ky0, napajuiesenumnesn https://m.edsoo.ru/4a28dc02

. bubnuotexa [JOK
210 | Toctpoerine cexeriii bitpem edso nu/ld434d0¢

. bubnmoreka [JOK
2.11 Hocrpoetne cetenmii htt]:)s://m.edS(I)lo.ru/ec26feSd

2.12 KonTponbHas pabota no Teme "lIpsiMble U MJIOCKOCTH B bubmuoteka [IOK
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npocTtpaHcTie. [lapamiesbHOCTh TPSIMBIX M TNIOCKOCTEN"

https://m.edsoo.ru/9a0a9e56

Paznen 3. IlepneHauKyJIIpHOCTD OPSIMBIX M TNIOCKOCTEN

31 [lepneH MKy IIPHOCTD MPSAMOM U TUIOCKOCTH: 1 bu6muoteka [IOK
) MEPICHIUKYISIPHBIC MPSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d
39 [Ipsimble mapauienbHbIe U TEPIECHANKYIISIPHBIE K 1 bubnmnoreka [JOK
) MJIOCKOCTH https://m.edsoo.ru/0ac11c95
33 [IpsimMble mapasenbHble U NEPIEHANKYIISIPHBIE K 1 bu6muoreka [IOK
' TJIOCKOCTH https://m.edsoo.ru/ba545966
34 n . " 1 bubmuoreka [JOK
. pU3HAK MEPHEHIUKYIISIPHOCTH MPSIMON U TUIOCKOCT https://m.edsoo.ru/f85bfc46
3.5 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOM U IIIOCKOCTH 1 bubmorexa TIOK
' P PHCHMKY P P 8 https://m.edsoo.ru/79165d15
316 T . . 0CTIH 1 bubmmoreka [JOK
. eopema O MPsIMON NEPIIEHIUKYISIPHON MIOCK: https://m.edsoo.ru/635¢5087
3.7 Teopema 0 IpsAMOM MEPIICHANKYISIPHON TIIOCKOCTH 1 bubmorexa TIOK
' p P PHCHHIY AP a https://m.edsoo.ru/bd374518
3.8 T i JISIPHOM INTIOCKOCTH 1 bubmorexa LIOK
' COPEMa O TIPAMOH TICPHEHAMIY TP https://m.edsoo.ru/7d18834b
[lepneHuKyIsp ¥ HAKIOHHBIE: PACCTOSHHUE OT TOYKH JI0 bu6muoteka [IOK
3.9 N 1
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/33c¢477d3
[lepnieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKHU 10 bubnmnoreka [JOK
3.10 o 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 TNIOCKOCTH https://m.edsoo.ru/66fefadd
[lepneHuKyIsp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 bu6muoteka [IOK
3.11 N 1
TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TNIOCKOCTH https://m.edsoo.ru/a5b7b8e3
[lepnieHIUKYISIp ¥ HAKIOHHBIC: PACCTOSHUE OT TOYKHU 10 bubnmnoreka [JOK
3.12 o 1
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM /10 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
Paznen 4. Yrael Mexay OpsIMBIMA U TUIOCKOCTSIMU
41 VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY MPAMON U 1 bubmuoteka [IOK
) TJIOCKOCTBIO https://m.edsoo0.ru/6b61b2b4
4.2 Ji| aHHBIN yTOJI, TUHCHHBIM yroj ABYTPaHHOTO yTja 1 bubmorexa [IOK
' BYTP yroi, Yrom AByrp Y https://m.edsoo.ru/5fa0b3ce
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but6mmoreka [IOK

4.3 JIByrpaHHBIN YTroJl, TMHEHMHBIA yrojl ABYTPaHHOIO yIjia 1 https://m.edsoo.ru/c7c777ed
4.4 [lepnieH UKy IAPHOCTD IIJIOCKOCTEMN: IIPU3HAK 1 bubmuoreka [IOK
) MIEPIEeHIUKYISIPHOCTH JBYX INIOCKOCTEH https://m.edsoo.ru/ec3e2da3
45 [lepneHUKyIAPHOCTB MIJIOCKOCTEM: MPHU3HAK 1 bu6muoteka [IOK
) MEPIECHIUKYISIPHOCTH JBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
46 [lepnieH UKy IAPHOCTD IIJIOCKOCTEM: IIPU3HAK 1 bubmmoreka [IOK
) MIEePIEeHIUKYISIPHOCTH JBYX INIOCKOCTEH https://m.edsoo.ru/ba75dc57
. bubnuotexa [JOK
4.7 Teopema 0 TpEX MepIICHIHKYJIApax ! https://m.edsoo.ru/e4972cdc
N bubmuoreka [JOK
4.8 Teopema o Tpex neprieHmKy 1Apax ! https://m.edsoo.ru/52188a7d
. bubnuotexa [JOK
4.9 Teopema o Tpéx nepneHaAUKyIsIpax 1 https://m.edsoo.rw/9246736
KonrponsHas padora o Temam "[leprneHaAuKyIsIpHOCT Bubmorexa LIOK
4.10 MPSAMBIX U IJIOCKOCTEN" 1 "YTIIBl MEX Ty NPSAMBIMU U 1 )
1OCKOCTSMH" https://m.edsoo.ru/5b971ef3
Paznen 5. MHOrorpanHuku
IloHsITHIE MHOTOTPAaHHUKA, OCHOBHBIE DJIEMEHTBI
’ but6mmoreka [JOK
5.1 MHOTOT'PaHHUKA, BBINYKJIbIE U HEBBIITYKIIbIE 1 )
MHOT'OTPaHHUKHU; pa3BEPTKAa MHOTOTPaHHUKA hitps://m.eds00.ru/2d24e873
IIpu3ma: n-yrospHas npusma; rpaHd 1 OCHOBaHUS
’ but6mmoreka [JOK
5.2 MIPU3MBL; IIpsiMasi U HaKJIOHHAsI IPU3MbI; OOKOBast U 1 )
HONHAS HOBEPXHOCTS TIPH3MEL https://m.edsoo.ru/b4ad63ad
53 [Tapamenenunen, NpsAMOYTOJIbHBIN apajuUIeICIUIIEeT U 1 bubmuoreka [IOK
) €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbHas nupamuia, TpaHd U OCHOBAaHHE Bubsorexa LIOK
54 MUPAMHUIBL; 601(013ag U TI0JIHAs! IOBEPXHOCTh MUPAMUBL; 1 https://m.edsoo.ru/fbl cd0as
MIpaBWJIbHAS U YCeUEHHAsI MUpaMuia
55 [IpaBHIBEHBIE MHOTOTPAHHUKH: TIOHSATHE MPABUIBHOTO 1 bu6muoteka [IOK

MHOI'OI'paHHHKA,; IpaBHUJIbHAA IIpU3Ma U ITpaBUJIbHAA

https://m.edsoo.ru/074c8865
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NpamMua; IpaBUIbHAs TPEYroJIbHAs IMPAMUAJIA U
NIPaBUJIBHBIHN TeTpasap; KyO

56 [IpencraBneHue o MPaBUIBLHBIX MHOTOTPAHHUKAX: 1 bubnmnoreka [JOK
) OKTa’Ap, JOJICKAYIP U MKOCAIP. https://m.edsoo.ru/a0fdd5bf
CuMMeTpHsl B MPOCTPAHCTBE: CHMMETPHS OTHOCHTEITHHO
57 TOYKH, MIPSMOMA, TUIOCKOCTH. DIIEMEHTHI CAMMETPHUH B 1 bubnmnoreka [JOK
) UpaMuiax, napajuiesenune1ax, npaBUIbHbBIX https://m.edsoo.ru/b9e777d9
MHOTOTpaHHUKAX
5g Brruncrienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, 1 bubmuoreka [IOK
) JaroHaJd, YIJibl https://m.edsoo.ru/6cdbecef
59| mpmiol npwo, nowans oenosat, 1e0pou 0 | Butmmorexa LIOK
' PAMOM HPHSMBI, TS OCTIO > Teope https://m.edsoo.ru/37d84157
OOKOBO MTOBEPXHOCTH MPSIMOU MTPH3MBI
ro | Moo e soncpmocr sy | SuSorra 10K
' P PaMHIBI, TEOp a https://m.edso0o.ru/5603e¢30b
MOBEPXHOCTH yceu€HHOM nupamuabl. EMII
" " bubnuotexa [JOK
5.11 KonTponbras pabota mo Teme "MHOTOTrpaHHUKH 1 https://m.edsoo.ru/a95£5c04
Paznen 6. O6bEMBI MHOTOTPAaHHUKOB
N bubmuoreka [JOK
6.1 Homsrue 00 0onéme ! https://m.edsoo.ru/7ad0020b
. bubnuotexa [JOK
6.2 OOBEM mupavm/Ib: ! https://m.eds0o.1ru/235171b3
N bubmmoreka [JOK
6.3 OOBEM mHpavH/ip! ! https://m.edsoo.ru/f47dfetd
. bubnuotexa [JOK
64 OOBEM mupavm/Ib: ! https://m.edso00.ru/79¢10312
N bubmmoreka [JOK
6.5 OOBEM mHpam b1 ! https://m.edsoo.ru/2faadc3f
6.6 OO0BEM TTPU3MBI 1 bubmmorexa HOK

https://m.edsoo.ru/79853608
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but6mmoreka [IOK

6.7 OOLEM mpusMbI ! https://m.edsoo.ru/1e053890
. L bubmmorexa LIOK
6.8 06beém npusmbl. EMII: keiic «CtpouTenuy» 1 https://m.edsoo.ru/482d3£51
6.9 KonTponbnas pabota no teme "OO0bEMBI 1 1 bu6muoteka [IOK
) MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573¢
Paznen 7. IloBTOpeHue: ceueHus, paCCTOSIHUSL M YTJIbI
71 [ToBTOpenue, 0000IIeHNE CUCTEeMAaTH3AIUs 3HAHNH. 1 bubmuoreka [IOK
) [TocTpoenue ceueHnii B MHOTOTpaHHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITNS 3HAHHM.
79 Beluncienue pacCTOSHUN: MKy IBYMs TOYKaMH, OT 1 bubmuoreka [IOK
) TOYKH JI0 IPSMOM, OT TOUKH JI0 MIIOCKOCTHU, MEKIY https://m.edsoo.ru/f7792ba9
CKPELIMBAIOIIUMHUCS IPSIMBIMH
bubnunoreka [JOK
7.3 Hrorosast koHTpobHas paboTa 1 1 https://m.edsoo.ru/b9146bc0
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITNS 3HAHUM.
Brrunciienue yrioB: MEXy CKpEIMBAIOIIUMHUCS bubmmoreka [IOK
7.4 9 1
MPSIMBIMU, MEXKY MPSIMON U TUNIOCKOCTbIO, IBYTPAHHBIX https://m.edsoo.ru/56765e8b
YTJIOB, YIJIOB MEX]Ty INIOCKOCTSIMHU
75 [ToBTOpenue, 0000IIeHNE CUCTEeMAaTH3AIUs 3HAHNH. bubmuoreka [IOK
) Yrbl MeXAY OPSIMBIMU U IIJIOCKOCTSMU https://m.eds00.1u/56765e8b
76 [ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITNS 3HAHHM. but6mmoreka [IOK
) MHOTrorpaHHUKHI https://m.eds00.1u/56765e8b
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 70 5
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11 KJIACC

Ne i/t

HanmenoBanue pa3znesnoB 1 TeEM IpOrpamMMBl

KonuuectBo uacoB

Bcero

KoHnTponbHbIE
paboTHI

[IpakTrueckue
paboThI

DnexTpoHHbIEe U(PPOBHIE
o0pazoBaTeNbHbIE PECYPChI

Pazgen 1. Tena Bpamienus

1.1

Cdepa u map: neHTp, paguyc, TiamMmerTp; IIonah
MOBEPXHOCTHU CEphI

1

https://m.edsoo.ru/TW8Z59CHJ

1.2

BzanMHoOe pacrionoxenue cepbl U MIOCKOCTH;
KacaTeJbHasl INIOCKOCTh K cdepe; mIomaab chepsl

https://m.edsoo.ru/YCMWC4M31

1.3

N300paxkenue cgepsl, mapa Ha miockocTH. CedeHus
mapa

https://m.eds00.ru/QDCF8UGXE

1.4

[{umHApuyYecKas IOBEPXHOCTh, 0Opa3yrolue
HUJIUHAPUYECKON TOBEPXHOCTH, OCh LIMIIMHIPUIECKON
IIOBEPXHOCTHU

https://m.edsoo.ru/8516BBEQ7

1.5

Hunmusap: ocHOBaHUS U OOKOBast TIOBEPXHOCTbD,
o0pa3yromiasi U 0Ch; IIOMIAAs OOKOBOM U TTOTHOM
MTOBEPXHOCTH

https://m.edsoo.ru/W0OJR979V9

1.6

N3o00paxeHne NUIMHApa Ha MIIOCKOCTH. Pa3BépTka
munHapa. CeueHus HUIMHAPA (TIOCKOCTHIO,
NapajuIeIbHON WIN NEPIEHIUKYISIPHON OCU
AJTUHIPA)

https://m.edsoo.ru/OYMSPW10Z

1.7

Konuueckasi moBepXHOCTh, 00pa3yronife KOHNIECKOM
MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOI
MIOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R

1.8

Konyc: ocHOBaHue U BeplInHA, 00pa3yrolias U OCh;
II011a/1b OOKOBOM M MOJHON OBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

1.9

VYceu€HHbI KOHYC: 00pa3yIolIMe U BBICOTA;
OCHOBaHUs U OOKOBasi HOBEPXHOCTh

https://m.edso00.ru/SOVNITU20

1.10

N300paxeHne KoHyca Ha TNIOCKOCTH. Pa3BépTka
koHyca. CeueHusi KoHyca (TUIOCKOCTBIO, MapauIeIbHON
OCHOBAaHHUIO, ¥ TIOCKOCTHIO, MPOXOIAIICH Yepes

https://m.edsoo.ru/OPVOCKUYU
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BEpUINHY)

1.11 KomMOuHanust Tes BparieHus ¥ MHOTOTPaHHUKOB 1 https://m.edsoo0.ru/4VHGTY X8F
1.12 MHororpaHHHK, OTUCaHHBIN 0KOJI0 chepsr; chepa, 1 https://m.edsoo.rt/RMYYISTLP
BITMCAHHAsl B MHOTOTPAHHUK WJIH B TEJIO BPAIICHHSI
Paznmen 2. O0BEMEI TN
2.1 [Tonsitre 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB 1 https://m.edsoo.ru/4ACENHGLOZ
Te
2.2 O0bém nmnuHIpa, konyca. EMIL: pemenue keiica 1 https://m.eds00.ru/W8TGNS5Z99
2.3 O0BEM 11apa 1 mwiomaasb chepsl 1 https://m.eds00.ru/G7TAYCMITT
24 [TomoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS 1 https://m.edsoo.ru/4NO4FYUUX
MEXTy TUIOINAIsIMHA TOBEPXHOCTEH, 00BEMaMu
OJ00HBIX TEJ
2.5 KoHnTtponbHas padota mo Temam "Tena BpamieHus" u 1 https://m.edsoo.rt/KCOMHISWW
"O6bembl TEN"
Paznen 3. BekTopsl M KOOpAMHATHI BEKTOPA B TPOCTPAHCTBE
3.1 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 1 https://m.edsoo.ru/AQ405SB7C
3.2 CrnosxeHue ¥ BBIYUTAHHUE BEKTOPOB 1 https://m.edsoo0.r/PMNHTUK7G
33 YMHOKEHHE BEKTOpa Ha YHCIIO 1 https://m.edsoo.ru/4H7PLGBI1
34 PasnoxeHue BeKTopa 1o TpéM HEeKOMITTIaHAPHBIM 1 https://m.edsoo.ru/NZSOLFWN1
BekTopam. [IpaBuiio napamenenumnena
3.5 Pemenwne 3amad, CBSI3aHHBIX ¢ TPUMEHEHUEM TIPABILT 1 https://m.edsoo.ru/73F23EPUS
nerictBuid ¢ Bektopamu. EMII: 3agaya apxurekropa
3.6 KoopanHaTHO-BEKTOPHBIN METOJI IIPH PEIICHUN 1 https://m.edsoo.ru/BBII39Z7U
TeOMETPHUECKUX 33124
3.7 [IpssMmoyrosbHas cUCTEMa KOOPIUHAT B IPOCTPAHCTBE. 1 https://m.edsoo.ru/X9TSDNSQ3
Koopaunate! Bektopa. [Ipocreiiinue 3anaun B
KOOPJIMHATAX
3.8 Yron mexay BekTopamu. CKalsipHOE MIPOU3BEACHHE 1 https://m.edsoo.ru/RPAQMBCDO
BEKTOPOB
3.9 BrIunciieHrE YIJI0B MKy IPSIMBIMH U IJIOCKOCTSIMU 1 https://m.edsoo.ru/EGRV3NF84
3.10 KoHnTtponbhas padota mo teme "BekTopsl u 1 https://m.edsoo.ru/NSKELEBHL
KOOPJIMHATHI B TpOCTpaHCcTBE"
Paznen 4. [loBropenue, 00001IeHIE, CHCTEMATH3AIINs 3HAHUHA
4.1 | MoBTopenne, 060BIIEHNE U CHCTEMATH3ALMS 3HAHHIA. 1 | | https://m.edsoo.ru/1I6ASE1TYU



https://m.edsoo.ru/16ASE1TYU
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https://m.edsoo.ru/RPAQMBCDO
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https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/NZS0LFWN1
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OcHoBHBIE (UTYpHI, (PAKThI, TEOPEMBI Kypca
TUITAHUMETPUH

4.2 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIM 3HAHUI. 1 https://m.edsoo.ru/VEMVY73YE
OcHoBHBIE (GUTYPBI, (aKThI, TCOPEMBI Kypca
IJIAHUMETPUHI
4.3 [ToBTOpEHME, 0000IICHUE U CUCTEMATH3AIIHMsI 3HAHU. 1 https://m.edsoo.ru/UF02M943T
3a1a4uy MIIaHUMETPUU ¥ METOJIBI X PEIICHUS
4.4 [ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3aIUs 3HAHUH. 1 https://m.edsoo.ru/FG4PIN2IF
3a1a4uu MIIaHUMETPUU M METOJIBI X PEIICHUS
4.5 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3alMs 3HAaHU. 1 https://m.eds00.ru/ZY6BYLY7TW
OcHoBHbI€ GUrypbl, GaKThl, TEOPEMBI Kypca
CTEPEOMETPUH
4.6 Wrorosasi koHTpOIbHAsS paboTa 1 https://m.eds00.ru/VPECXOC4C
4.7 [ToBTOpEHME, 000OIICHUE U CUCTEMAaTH3allisl 3HAHUI 1 https://m.edsoo.ru/70QSTDCAP
4.8 [ToBTOpEeHME, 0000IICHUE U CHCTEeMaTH3allusl 3HAHUT 1 https://m.edsoo.ru/70QSTDCAP
4.9 [ToBTOpEeHME, 0000IIEHUE W CHUCTEMATH3AIUS 3HAHUI 1 https://m.eds0o0.ru/70QSTDCAP
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 36
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HpOBepﬂeMble Tpeﬁonaﬂuﬂ K pe3yjabTaTaM 0CBOCHHUSA OCHOBHOI1 06pa30BaTeJ’le0ﬁ MnporpaMmal

10 KJIACC

Kon
NPOBEPSAEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/ILHOI MPOrpamMMbl CpeIHero 001ero 00pazoBaHus

7

['eomerpus

7.1

OHGpI/IpOBaTI) IIOHATUSAMMU . TOYKA, IIpdAMas, IMIOCKOCTb

7.2

IIpuMeHATh aKCHOMBI CTEPEOMETPHM M CIEICTBHS W3 HUX IpPHU pPELICHUU
T€OMETPUYECKUX 3a]1a4

7.3

OnepupoBaTh MOHATUAMM: MAPAIIETBHOCTh U NEPHEHAMKYJISPHOCTh MPAMBIX U
IJIOCKOCTEN

7.4

KnaccuduimupoBarh B3aUMHOE PACIONIOKEHHE TMPSMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATHUAMU: ABYI'PAaHHBIN Yroi, I'paHH JBYTPaHHOTO yria, pedpo
JBYTPAaHHOI'O yTJa, JIMHEWHBIA YroJl JABYTPAaHHOIO YIUVIa, TIpagycHas Mepa
JIBYTPaHHOIO yIJia

7.6

OHepI/IpOBaTL IIOHATUAMMU: MHOT'OI'paHHUK, BBIHYKHLIﬁ n HeBLIHYKJ'IHﬁ
MHOTI'OI'paHHUK, 5JICMCHTBI MHOI'OI'paHHUKA, HpaBHHBHBIfI MHOT'OrpaHHUK

7.7

PacriosHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NMpamujaa, MpuU3Ma,
IpSMOYTOJIbHBIN Napajiesienunen, Kyo)

7.8

KJ'IaCCI/I(I)I/IHI/IPOBaTL MHOT'OI'paHHUKH, BLI6I/IpaH OCHOBaHHUA JIA KJ'IaCCI/I(bI/IKaI_II/II/I
(BBIHYKJ'II)IG N HCBBIMMYKJIBIC MHOI'OIpaHHUKH, IIPAaBUJIBHBIC MHOI'OIPAHHUKH,
MMPAMBIC 1 HAKJIOHHBIC ITIPU3MBbI, napannenennnez[bl)

7.9

OHCpI/IpOBaTL HNOHATHUAMM: CCKYIIAs IJIOCKOCTh, CCUCHHC MHOI'OI'PAHHHNKOB

7.10

OOBICHATH IMPUHOHUIIBI TIOCTPOCHUS CEUYCHUI MHOT'OT'PAHHUKOB, UCIIOJIB3YSA MCTO
CJICAOB

7.11

Ctpouth cedyeHHs MHOTOTPAaHHMKOB METOJIOM CJIE€JIOB, BBIMOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y

7.12

Pemats 3ala4 Ha HAXO0KXACHHUEC TCOMCTPHYCCKUX BCJIWYHH I10 06pa3uaM niIn
aJropyurMaMm, HNpUMCHAA H3BCCTHLBIC AHAJUTUYCCKUC MCETOJAbI NHPH PCHICHUHN
CTAaHJAPTHBIX MATCMATHUYCCKUX 3aa4 Ha BBIYHUCIICHHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMA
TO4YKaMM, OT TOYKH OO0 HpHMOﬁ, OT TOYKH [0 INUIOCKOCTH, MCKIAY
CKpCIIMBAOIMNMHUCA MTPAMBIMUA

7.13

Pemats 3ala4Yi Ha HAXO0KACHHUEC T'COMCTPHUYCCKUX BCJIHWYHH I10 06pa3uaM niIn
ajiropyuyrMaM, HNpUMCHAA H3BCCTHBIC AHAJMUTHUYCCKUC MCETOJAbI NTPH PCHICHUHN
CTaHJAPTHBIX MAaTEMAaTHUYICCKUX 3aga4 Ha BBIYHCIICHHUC YTJI0B MCKIOY
CKpCHIMBAOIIUMUCA  TPAMBIMHA, MCKIAY HpHMOﬁ U IUIOCKOCTBIO, MCKIAY
IJIOCKOCTAMU, AIBYT'PAHHBIX YIJIOB

7.14

Bbruncnsate 00bEMBI M IJIOLIAAM TIOBEPXHOCTEH MHOTOTpaHHUKOB (IpHU3Ma,
nupamMmusia) C TpUMEHEHHeM (OpMyJ, BBIYUCIATH COOTHOULICHUS MEXITY
IUIONIA/IIMU TOBEpXHOCTEN, 00bEMaMHU 10I00HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTh MOHATUSMU: CUMMETPUSL B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh
CUMMETPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPHI




W3Bnekars, mpeoOpa3oBbIBAaTh W WHTEPHPETHPOBATH  HMH(POpMANUIO O

7.16 IPOCTPAHCTBEHHBIX TCOMETPUYECKUX (Urypax, NPEACTAaBICHHYIO Ha YepTexax M
PUCYHKax
[IpumensTh reomerpuueckue (axkTbl IJi PEIICHUs CTEPEOMETPUUYECKUX 3ajad,
7.17 IIPEIOJNAraloIuX HECKOJIbKO IIaroB pEIIEHUS, €CIM YCIOBHUS IPUMEHEHHUS
3aJlaHbl B IBHOHM (opme
718 [IpumeHaATs  mpocTeWInMe  NpOrpaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKHX 3a]a4
719 [TpuBoaUTE MpUMEpBHl MAaTEMaTHUECKUX 3aKOHOMEPHOCTEH B IPHUPOJE U KHU3HH,
pacrno3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTh TONyYyeHHBIE 3HAHUS HAa NPAKTHKE: AaHAJU3UPOBATh peajbHbIC
CUTyallul W TPUMEHATh H3YUYECHHBIE IOHATHUS B IPOLECCE IOMCKA PEIICHUs
MaTeMaTHYeCKd CQOPMYJIUPOBAHHOM MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
7.20 CUTyallul Ha S3bIKE TE€OMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IMOHATHM W TeopeM, ammapara aireopsl,
pelmars MpaKkTUYECKUE 3aJauyd, CBS3aHHBIE C HAXOXKICHHUEM TIE€OMETPUYECKUX
BEJIMYUH
11 KJIACC
Kon . .
HpOBEpHENMORD IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOM 00pa3oBaTe/ibHOM
NPOrpaMMbl CpeIHero o01mero 06pa3oBaHusA
pe3yjabTara
6 ['eomerpus
OnepupoBaTh  NOHATHSAMM:  IIMHAPHYECKAss  IMOBEPXHOCTb,  OOpasyloliue
6.1 IAJTUHIPUYECKOW TOBEPXHOCTH, NUIUHADP, KOHUYECKAs MOBEPXHOCTh, 0Opa3yrolIue
KOHMUYECKOW MOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 PacrnioznaBath Tena BpauleHus (LMIUHAP, KOHYC, cdepa u map)
6.3 OOBsCHATH CIIOCOOBI OJYUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacloioskeHUe cepbl U MIOCKOCTH
OnepupoBaTb NOHATHUAMHU: ILIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BbICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAaHME IIAPOBOrO CJOsA, BBICOTA ILIAPOBOIO CIIOA,
IaPOBOM CEKTOP
6.6 Borancnare 00bEMBI U IIJIOLIAIU TIOBEPXHOCTEH TEJ BpAIIECHUS, TEOMETPUUECKUX Tell
] C IpUMEeHeHueM Gopmy
6.7 OnepupoBaTh NOHATHAMH: MHOTOI'PaHHUK, BIMCAHHBIA B c(hepy U OMUCAHHBIA OKOJIO
] cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK WJIM TEJIO BpallleHus
6.8 BbIUKCIATE COOTHOIICHUS MEKAY TUIOIIAASIMU MTOBEPXHOCTEH U 00BEMaMuU TIOJJOOHBIX
Te
6.9 N3obpaxkaTh n3ydaembie GUTYyphl OT PYKH U C MPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
' WHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX PUTYD:
) BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUSs Tell BpallleHus
W3Bnekarb,  uHTEpnpeTHpoBaTh M mpeoOpa3oBbIBaTh  HHMOpPMALKUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpPEICTaBICHHYI0 Ha dYepTekax
U PUCYHKaxX
6.12 [IpumensaTs reomerpuueckue (akThl I pEIIeHUs CTEePEOMETPUYECKHX 3ajad,

npeanojgararomux HECKOJBKO MIaroB pCuiCHUA, €CJIU YCIOBUA MPUMCHCHUA 3a/IaHbI B




Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NMPoOrpamMMbl CpeIHero oo01ero 06pa3oBaHusA

siBHOU (hopme

6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonasaTh ,ZICI\/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHHUA BCKTOPOB W YMHOXCHUA
BCKTOpa Ha 9Y1CJIO, O6’B}ICHSITB, KaKHMH CBONCTBaMHU OHU O6J'Ia,Z[aIOT

6.15

HpI/IMeH}ITB [IpaBUJIO IapaJUICIICIUIICAA IIPKU CJI0KCHHUH BCKTOPOB

6.16

OnepupoBaTh NOHATUSAMHU: AEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpPA, YIroJd MEXAYy BEKTOpaMHU,
CKaJISIPHOE MPOM3BEJICHNE BEKTOPOB, KOJUIMHEAPHbBIE M KOMILJIAHAPHBIE BEKTOPHI

6.17

Haxoauth cymMMy BEKTOPOB U MPOU3BEICHHUE BEKTOpa HA YHUCIO, YIOJ MEXIY
BEKTOpPaMHM, CKaJIIpHOE IPOU3BEACHUE, PACKIAJbIBaTh BEKTOpP IO JIBYM HEKOJI-
JIMHEAPHBIM BEKTOpaM

6.18

3a,I[aBaTB IJIOCKOCTH YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemrate HpOCTGfIHIHG TCOMETPUICCKUC 3aJadyd Ha MPHUMCEHCHUC BCKTOPHO-
KOOPAMHATHOI'O MCTOda

6.20

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTECMAaTHYCCKHX OTHOIICHUU H HaXO0XJICHUC
TCOMCTPHUICCKUX BCJIIMYUH 110 o6pa3uaM Wi ajJropurtMam, HNpUMCHSS HU3BCCTHLIC
MCTOABI NPpH PCIICHUU CTAHAAPTHBIX MAaTCMATUYCCKUX 3a1a4

6.21

HpI/IMeH}ITB HpOCTGﬁIHPIC IMpOrpaMMHBLIC cpcacTBa " 3JICKTPOHHO-
KOMMYHHKAIMUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPHUYCCKHUX 3a1a4

6.22

[IpuBoauTe HpUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEW B IPHUPOAE U JKU3HH,
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPUU B UICKYCCTBE

6.23

[IpumeHsTh NOTy4YEHHbIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBATh PEaJbHbIE CUTYALUU U
IPUMEHATh W3YyYCHHBIC IOHATHS B IIPOLIECCE IOMCKA PELIECHUS MAaTeMaTU4eCKU
chopMyIHpOBaHHOW TPOOIEMbI, MOJCIUPOBATh PEaJbHBIC CUTYAIlMH Ha SA3BIKE I'eo-
METPUHU, HCCIIEN0BaTh IMOCTPOCHHBIE MOJEIM C HCIOJB30BAHMEM TI€OMETPHUYECKHX
MOHATUI M TeopeM, amnmapara aiareOpsl, pemars NPaKTUIeCKUe 3a7a4M, CBA3aHHBIC C
HaXO0XJICHUEM T€OMETPUYECKUX BEJINYHH

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA
10 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

7 ['eomerpus

HHNX

OcHoBHBIE TTOHATHUS cTepeoMeTpuu. Touka, mpsmasi, II0CKOCTb, MPOCTPAaHCTBO. [loHsATHE
7.1 00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHHU U CIICICTBUS H3

7.2

B3aumHoe pacnosniokeHue NpsIMbIX B NPOCTPAHCTBE: MEPECEKAIOLIUECS, Mapajlie/bHbIE U
cKpenuBaromuecss npsmelie. llapamnenbHOCTh NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHbIe MPsIMbIE B IPOCTPAHCTBE, MApalIEIbHOCTh TPEX MPSAMBIX, NapaIEIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXAY IPSIMBIMHU B




npoctpaHcTBe. [lapannenpbHOCTh IIOCKOCTEW: MapajieJbHbIE IUIOCKOCTH, CBOMCTBa
napajuleNbHBIX TUIOCKOCTeN. IlpocTeiimne mpocTpaHCTBEeHHBbIE (UTYpPHI HA TUIOCKOCTHU:
TeTpadap, Ky0, napajuiesenumne1, HoOCTPOSHUE CeUeHU I

7.3

[lepneHUKyIIpHOCTE NOPSIMOM M IJIOCKOCTH:  MEPHNEHIAUKYJISPHBIE MpsAMbIE B
IIPOCTPAHCTBE, MpsAMBIE IMAPAJUICIIbHBIE U IEPIECHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
MEPHEHAUKYISIPHOCTA TPSAMONM M IUIOCKOCTH, TeOpeMa O NPSMOM NEPIEeHIHUKYJSIPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEKY NPSAMOU U IIJIOCKOCTBIO, ABYTPAHHBIN YIOJl,
JIMHENHBIN YroJl ABYTpaHHOTO yria. [leprneHauKynsp U HaKJIIOHHBIE: pacCTOSHAE OT TOYKHU
710 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIUS (QUTYpPbl Ha TIOCKOCTb.
[lepneH MKy IIPHOCTh IUIOCKOCTEW: NPU3HAK MEPHNEHIUKYISPHOCTH JBYX IUIOCKOCTEH.
Teopema 0 TpEX nepHIEHANKYIISPAX

7.4

IlonsiTiE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yromapHas npusma,
rpaHd M OCHOBAaHUS MpPHU3MBI, NpsMas W HAKIOHHAas TNPU3MBI, OOKOBas W IMOJHAs
MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, NpsMOYTOIBHBIM IMapajuIeNECNUANEl W €ro
cBoiicTBa. [lupamuaa: n-yrojapHas nupaMuja, rpaHd ¥ OCHOBAaHUE MHUPaMH[blI, OOKOBas U
ITOJIHASI TOBEPXHOCTh NMUPAMU/IbI, IPABWIBHAS U yCEUEHHAS TUpaMua. DJIEMEHThl IPU3MBbI
u nupamunabl. I[lpaBuiIbHBIE MHOTOTPaHHMKHU: IIOHATHE IPABUJIBHOIO MHOIOI'DAaHHUKA,
MpaBUJIbHAs MpHU3Ma W IPAaBWIbHAS NUpaMuAa, NpaBWIbHAs TPEYroJIbHAs NUpamuia U
NpaBWIBHBIN TeTpasap, kyO. IIpencraBneHne o MpaBUIBHBIX MHOTOIPAaHHHKaX: OKTAdp,
nozeKaip u ukocasapyrue CeyeHus: IpU3Mbl U TUPAMUIBI

7.5

CuMmmeTpHsi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, HPSIMOM, IUIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMUAAX, apaJIeIeNUIe aX, IPaBUIbHBIX MHOTOTPaHHHUKAX

7.6

Brrunciienue 3neMeHTOB MHOTOTPAaHHUKOB: pEéOpa, auaroHanu, yrisl. [lmomans G0KoBOi
MMOBEPXHOCTH M TOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOIIAb OCHOBAaHUMN, TeOpeMa O
OOKOBOH MOBEPXHOCTH MPsAMON Mpu3Mbl. [1omiane 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
MPaBWJIbHOM MUpPaMUIbl, TEOpeMa O TUIOoIIaau yceuéHHol nupamuabl. [lonarue 06 oobéme.
O0BEM upaMuIpl, IPU3MBIL

7.7

[Tomo6upie Tema B mpocTpancTBe. COOTHOIICHHS] MEXIY IUIOMIAIIMUA TOBEPXHOCTEH,
00BEMaMU MOJOOHBIX TET

11 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

['eomerpus

6.1

Hunuuaapudeckass TMOBEPXHOCTh, O0Opa3ymoIIMe MWIMHIPHYCCKON TOBEPXHOCTH, OCh
IWIMHJIPWYECKON moBepxHOCTH. [lwimHAp: oOCHOBaHWMS U OOKOBas IOBEPXHOCTH,
o0pa3yromas 1 0Ch, IUIONaah O0KOBOW W TTOJIHOW TOBEPXHOCTH

6.2

Konnueckas moBepXxHOCTb, 00pa3yrone KOHMYECKON MMOBEPXHOCTH, OCh U BEPIINHA KOHH-
4yeckoi MmoBepxHOCTH. KOHyc: OCHOBaHHME M BepliMHa, oOpasyrolas U OCh, IJIOLIA]b
OOKOBOM U MOJHON NOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue U BbICOTa, OCHOBAHUS U
OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: meHTp, paauyc, AMaMeTp, IUIOMAAL MOBEpPXHOCTH cdeprl. Bzaumuoe pac-
MoJIOXKeHUe cdepbl U MIIOCKOCTH, KacaTellbHas INIOCKOCTh K cdepe, MIomaas chepbl

6.4

M3o0paxkeHue Tes BpalieHus Ha TI0CKOCTH. Pa3BépTka muiMHaIpa u KOHyca

6.5

KomOunanmu Tten BpalieHuss U MHOTOIPAaHHMKOB. MHOTOTPaHHUK, ONMMCAHHBIA OKOJO
cdepsl, cepa, BIUCAHHAS B MHOTOIPaHHMK, WIIM TEJIO BPALLIEHHsI




Kon

IIpoBepsieMbIii 3J1eMEHT COACPKAHUS

6.6

[Tonstne 06 o0O0BEMe. OcHOBHBIE CcBoOWcTBa 00bEMOB Ten. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO TapajuIesienuIieia u ciaeacTBus u3 He€. O0bEM unuHapa, konyca. O0béM
1apa M mwiomaib chepbl

6.7

[lono6ubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAJIMU TOBEPXHOCTEH,
00bEMaMU MOI00HBIX TeJ

6.8

Ceuenunss uunuHApa (mapajuleIbHO W MEPHEHAMKYJISPHO OCH), CEYEeHHA KOHyca
(mapanenbHOE OCHOBAHUIO M MPOXO/SIIIEe Yepe3 BEPIIMHY ), CEUCHHs 1apa

6.9

BexTop Ha muiockoctH U B npocTpaHcTBe. ClIoKeHUE U BRIYUTAHHE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uKciio. Pa3noxenune BeKTopa mo TpEM HEKOMIUIaHAPHBIM BekTopaM. [IpaBuiio
napajuienenunena. PemieHue 3agady, CBS3aHHBIX C MPUMEHEHHWEM IpaBWII JECUCTBUN C
BEKTOpaMu

6.10

[IpsimoyrosibpHas cuctemMa KoopAUHAT B pocTtpancTBe. Koopaunatel Bekropa. [Ipocreiimme
3a/la4M B KOOpAMHATaX. YT0J MeXy BekTopamu. CKaasipHOe IPOU3BEIEHUE BEKTOPOB. BbI-
YHCIIEHUE YTJIOB MEX]y NPSIMBIMU U IJIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIM METOJ MpH
pELICHUH T€OMETPUYECKUX 3a/1a4

IIpoBepsiembie HA er? MO MaTeMaTHKe TPeGOBAHHSA K pPe3yJbTaTaM 0CBOEHHS OCHOBHOM

00pa3oBaTeIbHOI MPOrpaMMBbI CPeTHET0 00IEr0 00pPa3oBaHUs

Ko

0 (I:Be SeMOT0 IIpoBepsiemble TpeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOECHHS
poBep OCHOBHOI 00pa30BaTeJIbLHOM IPOrPaMMBbI CPeIHEro 001ero 00pa3oBaHust

TpeOOBaHMSI

Brnanenne Mertomamu J0Ka3aTelIbCTB, aITOPUTMAMHU PEIICHMS 3a/a4; YMCHHE
(dbopMyIHpOBaTE M ONEPUPOBATH MOHATUSMH: ONpEICICHHe, aKkCHoMa, TeopeMa,
CII/ICTBHE, CBOWCTBO, PU3HAK, JI0KA3aTEIILCTBO, PABHOCHIbHBIE (OPMYITHPOBKH;
NPUMEHATh UX; YyMeHHe (OpPMYJIHpPOBATH OOpAaTHOE U IMPOTHUBOIIOJIOKHOE
yTBEpIK/ICHHE, TPHBOAUTH MPUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BATh METOJ
MaTeMaTHYeCKOW WHAYKIMH, TPOBOIUTH HOKA3aTENbHBIE PACCYXACHUS TPH
pELICHUH 3ajad, OLEHHBATh JOTWYECKYI0 MPAaBHIBHOCTH PACCY)XICHUI; yMEHHE
ONEepHPOBATh MOHATHUSMH: MHOXXECTBO, MOJMHOXECTBO, OIEpalid  Haj
MHO>KECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOXKECTBEHHBI ammapar s
OTMCAHMS PEATbHBIX MPOIECCOB U SBJICHUN U MPH PEIICHUU 3a7ad, B TOM YHCIe
U3 JPYrHX Y4YeOHBIX TIIPEIMETOB; YMEHHE OIEPHPOBaTh MOHATHSIMHU: Tpad,
CBSI3HBIN Tpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHE 337aBaTh U ONHCHIBAThH
rpadbl pa3TUUHBIME CIOCO0AMH; HCIIOIB30BaTh Tpadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSAMHU: HATyPATbHOE YHCIIO, LIEJI0€ YUCIIO, CTENEHD C
LIEJIBIM TI0Ka3aTeeM, KOPEHb HaTypaJbHOM CTENEHM, CTENEHb C PAallMOHAIbHBIM
MoKa3aTesieM, CTeNeHb C JCHCTBUTENbHBIM IOKa3aTeneM, Jiorapudm dYucia,
CHUHYC, KOCHHYC M TaHIT€HC IMPOM3BOJIBHOIO YHCJIA, OCTATOK IO MOJIYJIIO,
palMOHAIBHOE YHUCJO, HUPPALUOHAIBHOE 4YHCIO, MHOXECTBA HATypaJbHBIX,
LENbIX, palMOHAIbHBIX, JCHCTBUTENBHBIX YHCEN; YMEHHME HCII0JIb30BaTh
MpU3HAKK JCIMMOCTH, HAUMEHBIIUNA OOIIUI JenuTeNlh W HauMeHblee ooliee
KpaTHOe, aJIrOpuT™M EBKIMIA NpH pelIeHuH 3ajayd; 3HAKOMCTBO C Pa3IMYHBIMU
MO3ULIMOHHBIMU CHCTEMaMHU CUWCJICHUS; YMEHHUE BBIINOIHATh BBIUNCICHUE
3HAYEHUH © MpeoOpa3oBaHUsl BBIPAKEHUH CO CTENEHAMU M JorapupMamd,
npeoOpa3oBaHus IPOOHO-PALMOHANBHBIX BBIPAKEHUHN; YMEHHE OIepHUpOBaThH
MOHSTHUSIMH: 110CJIEI0BATEIbHOCTD, apudMeTHIeCcKas nporpeccus,




reoMeTpuyeckas mporpeccus, OECKOHEUHO yObIBaroIlasi TIeoMeTpHuYecKas
IIPOrpeCCHsl; YMEHHUE 3a7aBaTh IIOCIIEI0BATEILHOCTH, B TOM YHCJIE ¢ IOMOIIBIO
PEKYpPPEHTHBIX (POPMYII; YMEHHE ONEPUPOBATH MOHATUSIMU: KOMILJIEKCHOE YHCIIO,
COMNpPSIKEHHBIE KOMIIJIEKCHBIE YHCIIa, MOJIYJIb U apryMEHT KOMIUIEKCHOTO 4HCIIa,
dopMa 3amucH KOMIUIEKCHBIX 4HceNl (reoMeTpudeckasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb  IPOU3BOAMTH  apupMeTHdeckue JCUCTBUS ¢
KOMIUIEKCHBIMU YHUCJIAMU; TPUBOJUTH MPHUMEPHl UCIOIb30BAHUS KOMITJIEKCHBIX
qucell; ONIEpUpPOBaTh MOHATUAMM: MaTpula 2x2 u 3X3, onpeaenuTelb MaTpULIbI,
T€OMETPUYECKHUI CMBICI ONPEASTUTEIIS

YMenue  onepupoBaTh ~ NOHATHUSMHU:  pallMOHAIBHBIC,  HppalMOHAJbHbIE,
MOKa3aTeJIbHbIE, CTETIEHHbIE,  JIoTapupMUIECKHeE, TPUTOHOMETPUUECKHUE
YpaBHEHUSI M HEPABEHCTBA, WX CHCTEMbI; YMEHHE OINEPUPOBATH MOHATHIMU:
TOKJIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa
YpPaBHEHUN U HEPABEHCTB, PAaBHOCUJIBHOCTh YPAaBHEHHI, HEPABEHCTB U CHCTEM;
YMEHHME pellaTh YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI C MOMOILBIK PA3IUYHBIX
NpUEMOB; pellaTh ypaBHEHHS, HEPABEHCTBA M CHUCTEMbI C MapamMeTpoM;
NPUMEHATh  ypPAaBHEHHMS, HEPABEHCTBA, MX  CUCTEMBI  JUIl  PELICHUS
MaTeMaTUYeCKUX 3aJad W 3a/ad W3 pa3InyHbIX 00JIacTel HAayKH W peajbHOM
JKU3HU

YMeHue ~ omepupoBaTh  MOHATUAMHU:  (QYHKUMSA, YETHOCTh  (YHKIIMH,
NEPUOUIHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIUH, MOHOTOHHOCTh (DYHKIIUH,
OKCTpeMyM (YHKIMHM, HauOojblliee W HaMMEHbIIEee 3HA4YeHUS (QYHKUUU Ha
NPOMEKYTKE, HENpephIBHAs (YHKIUS, aCHMIITOTHI rpaduka QpyHKIUM, epBast u
BTOpas MpPOM3BOJAHAS (YHKIHMM, TEOMETPUUYECKUH U (PHU3HMUECKUH CMBICH
NPOM3BOJIHOW, TIEpBOOOpa3Hasi, OMPEACICHHBI WHTETpalx, yYMEHHE HaXOIUTh
acUMIITOTHI Tpaduka (YHKIMH; YMEHHME BBIYMUCIATH INPOU3BOIHBIE CYMMBI,
NPOM3BEICHUS, YaCTHOTO W KOMMO3WIMK (YHKIMA, HaXOAWTh YpaBHEHHE
KacaTenbHOH K  rpaduky  (QyHKUMU;YMEHHE  HaXOAWUTh  INPOU3BOJAHBIC
DIIEMEHTAPHBIX  (PYHKIWI; yMEHHE  WCIOJIb30BaTh  NPOHW3BOTHYIO  JUIS
uccneoBaHus (PyHKIUH, HAaXOAWTh HAWOOJbIIME M HAaWMEHbIINE 3HAYCHHS
byHKIM; CTpoUTh TpaduKd MHOTOWIEHOB C HCIOJIb30BAaHUEM amrmapara
MaTeMaTHYECKOr0 aHalu3a; MPUMEHATh TPOU3BOJHYIO JJISI  HAXOXKJICHHS
HAWTY4IIero PEUICHUs] B MPUKIIAJHBIX, B TOM YUCIIE COMUAIbHO-I)KOHOMHUYECKUX
U (QU3MUECKUX 3a/a4yax; HAXOIUTh IUIOUIaTd M O00BEMBI (pUry € HOMOIIBIO
MHTETpaa; MPUBOIUTH IPUMEPBI MATEMATHYECKOTO MOJICITHPOBAHUS C TIOMOIIBIO
quddepeHIMATBHBIX YPaBHEHUI

YMeHue onepupoBaTh MOHATUAMHU: rpaduk ¢GyHKUMM, oOpaTHas QyHKIuS,
KOMIO3UIMS  (QYHKIMM, JuHeWHas QyHKuMs, KBaapaTHuHas  (QyHKUUSA,
panvoHanbHas (QYHKIMS, CTereHHass (QYHKIHs, TPUTOHOMETpUuUecKue (yHKIUH,
oOpaTHbIE TPUTOHOMETpUUECKHe (DYHKILMH, MOKa3aTeabHas U jorapudmuyeckas
(GyHKIMK; YMEHHE CTPOUTh TpaUuKH U3yYEHHBIX (YHKIMHA, BBIIOIHITD
npeoOpa3zoBanusi rpadukoB (YHKIHUNA, HWCIONB30BATh TPAaQUKH IS U3YUCHUS
MPOIIECCOB M 3aBUCUMOCTEH, NIPH PEIIEHUH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB
M 3a7ad W3 pealbHOW JKU3HH, BBIPAKATh (OPMYJIAMU 3aBHCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBA W Tpapuku (QYHKUMH AN pelIeHus
ypaBHEHUI, HEPABEHCTB U 3aJlad ¢ MapaMeTpaMiu; U300paxkaTb Ha KOOPJIWHATHOU
IUIOCKOCTH MHOKECTBA pPellICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemaTh TEKCTOBBIC 33[aud pa3HbIX THUIIOB (B TOM YMCJE Ha MPOLEHTHI,
O M YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBAapOB W YCIyT, HAJIOTH,
3aJ]ayd M3 O0JIaCTM yNpaBJICHUS JIMYHBIMM W CeMEWHBIMU (UHAHCAMM);




COCTaBJIATh BBIPAKCHUS, ypaBHEHUS, HEPABEHCTBA U WX CHUCTEMBI IO YCIOBHUIO
3aJa4uM, MCCIENIOBATh IMOJNYYCHHOE pEeIICHHEe W OICHHWBATh MPaBIONOA00HOCTH
pE3yIbTaTOB; YMEHUE MOJICITMPOBATh pPeabHbIC CUTYAIlMH Ha S3bIKE MATEMATHKU;
COCTaBJISTh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO
3aJauM, HCCIEe0BaTh ITOCTPOCHHBIE MOJIENM C HCIOJIb30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBINA PEe3yIbTAT

YMeHue omnepupoBaTh TMOHATHSAMU: cpelHee apupMeTHYecKoe, MeauaHa,
HauOoNblllee W HaUMEHbLIee 3HAa4YeHHs, pa3Max, JUCIepcusi, CTaHAapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yMEHHE MW3BJIEKAaTh, WHTEPIPETUPOBATD
uHboOpMalMIo, TpPEeACTAaBIEHHYI0 B Ta0nMuax, Ha JAuarpamMmax, rpadukax,
OTpaXKaloOIIyl0 CBOMCTBA pEANBHBIX MPOLECCOB M SBJIEHUH; IPEACTABIATH
nHGOPMAIIMIO C TOMOIIBI0 TAOIMIl M JUAarpaMM; HMCCIEI0BaTh CTATUCTHUYECKUE
JTaHHbIE, B TOM YHCJIe C MPUMEHEHUEM TIpaUYecKUX METOJIOB U JIEKTPOHHBIX
CPEICTB; TpaUUecCKd HCCIENA0BaTh COBMECTHbIC HAOIIOAEHUS C IOMOIIBIO
JarpaMM pacceuBaHus U JIMHENHON perpeccuu

YMeHue omnepupoBaTh MOHATHAMHU: CIy4YalHBIH ONBIT W CiIy4ailHOE COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpaUYeCKUX METOJIOB; NMPUMEHATh (OPMYJIbl CIIOKEHUS H
YMHOKEHUS BEPOSITHOCTEH, popMysTy MOJTHOU BeposiTHOCTH, opmyny bepryiu,
KOMOUHATOpHbIe (akThl M (OPMYJbl; OLEHUBATh BEPOATHOCTH pPEATbHBIX
cOOBITHI;  yMEHHE  ONEepUpOBaTh  MOHATHSMM:  CllydailHas  BEJIUYMHA,
pacrpeielieHue BEpOSITHOCTEM, MaTeMaTHYeCKOE OXHUAAHWE, JUCHEpCUs H
CTaH/JapTHOE OTKJIOHEHHUE CIy4YailHONW BeNWYMHbI, (QYHKIUU paclpeieieHus u
IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTEIbHOIO W HOPMAJIbHOIO pPaCHpEIEIICHUN;
YMEHHE HUCII0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpeaeeHuil 1 peleHus 3a1ay;
3HAaKOMCTBO C TIOHSATHSIMM: 3aKOH OOJBIIUX YHCEN, METOJbl BHIOOPOUYHBIX
UCCJIEIOBaHNM; yMEHHE NPUBOAUTH MPUMEPHl TMPOSIBICHUS 3aKOHA OOJBIIMX
yucel B MPUPOJHBIX M OOIIECTBEHHBIX SBICHHUIX; YMEHHE OIEpUpPOBATh
MOHSTHUSMU: COUYETaHUE, MePECTAHOBKA, YUCIIO COYETaHUMN, YHUCIIO MEPECTaHOBOK;
OounoMm HplOoTOHA; yMeHUE MPUMEHATh KOMOWMHATOpHBIE (DAKThl U pacCyKICHUS
JUIsL pelIeHHs 3a/1a4; OLICHMBATh BEPOSITHOCTU PEAJbHBIX COOBITHUIN; COCTABIIATH
BEPOATHOCTHYIO MOJIENb M MHTEPIPETUPOBATh NOJYUYEHHBINA PE3YJIbTAT

YMeHue onepupoBarh MOHATUAMH: TOYKA, MpsMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, Jy4, BEJIMYHMHA yTIJIA, IUIOCKUHA yTOJ, ABYTPAHHBIN YroJl, TPEXTPAaHHBIN
yrojl, CKpPEIIMBAIOLIUECS IMpPsMble, NapaJUIEIbHOCTb U IEPHEHAUKYJISPHOCTH
NPSMBIX W IUIOCKOCTEH, YTOJI MEXAY NpPSAMBIMH, YIrOJd MEXIy MNpAMOA U
IJIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMHU, PACCTOSHHE OT TOYKHU 1O IUIOCKOCTH,
pacCTOSITHUE MEXKIy MPSAMBIMH, DPACCTOSIHUE MEXIY IUIOCKOCTSMH; YMEHHE
UCIIOJIb30BaTh MIPU PEIICHUH 337a4 U3ydeHHbIE (DaKThl U TEOPEMBI TNIAHUMETPUH;
YMEHHE OLEHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpPA; CTPOUTH
MAaTE€MaTHUYECKUE MOJEIU C IOMOLIbI0 I€OMETPUYECKUX IMOHATHM U BEIUYMH,
penaTh CBA3aHHbIE C HUMH NTPAKTHYECKHE 3a0a4H
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YMeHne onepupoBaTh MOHATUSAMHU: IUIOWAAL (UTypel, 00BEM (GUTYDHI,
MHOTOTPAaHHMK, MPAaBUJIbHBII MHOTOTPAaHHUK, CEYEHHWE MHOTOTpPAaHHUKA, KyO,
napajuiefienunen, Mpu3Ma, nupaMmuja, ¢Gurypa ¥ TOBEPXHOCTh BpallCHMUS,
WIMHAP, KOHyC, Imap, cdepa, MmiIomans ceppbl, IMIOM@AAb MOBEPXHOCTH
MUPaMUIbL, TPU3MBI, KOHycCa, IWIMHIApAa, O0BEM Kyba, MpPsIMOYTOJIBHOIO
napajuleJienunesia, MUpaMuIbl, MPU3MBI, IWINHApPA, KOHyca, 1Iapa, pa3BEépTKa
MOBEPXHOCTH, CEUYEHHUSI KOHYCa U IWINH/PA, apajljiesIbHble OCH WM OCHOBAHMUIO,
CeueHHe Inapa, IJIOCKOCTh, Kacaroulascs cdepsl, HWIMHApPA, KOHyCa;yMEHHE




CTPOUTh CEUYEHHE MHOTOrpaHHUKa, H300pakaTb MHOTOTPAHHUKH, (UTYpPHl U
[IOBEPXHOCTU BpAIEHUS, UX CEYECHMs, B TOM 4YHCIIE C IIOMOILIBIO JJIEKTPOHHBIX
CPEJICTB; YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOATEIBHO
(dbopMyIMpoBaTh ONpEeIeNeHUsT H3ydaeMblX (UTyp, BBIABUTaTh THIOTE3Bl O
CBOMCTBaX M MpHU3HAKaXx TIeoMeTpuYeckux (uryp, 0OOCHOBBIBATH WU
ONpoBepraTh MX; yMEHHE NPOBOAMUTH KiIaccH(UKaLUi0 (GUTYp MO pa3IUYHBIM
IIpU3HAKaM, BBIIIOJIHATh HEOOXOMMbIE JOMOJIHUTENbHbBIE TOCTPOSHUS

YMeHHe OonepupoBaTh MOHATHUSAMU: JIBUKCHHE B MPOCTPAHCTBE, MapalIeIbHBIN
MEPEHOC, CHMMETPHSI Ha MJIOCKOCTH M B POCTPAHCTBE, MMOBOPOT, MIPeoOpa3oBaHue
nmoao0usi, MmMoAoOHbIE (GUTYpHI; yMEHHE paclo3HaBaTh paBHbIE W TOJ0OHBIC
burypsl, B TOM 4HCIe B TPUPOJE, HCKYCCTBE, APXHUTEKTYype; HCIOIh30BATh
TCOMETPUYCCKHE OTHOIICHUS TPU PENICHUM 33J]1a4; HAaXOJIUTh I'€OMETPHUYCCKHE
BEJIMYMHBI (ATMHA, YToJ, IJIOHIaAb, O0BbEM) MpPU PEHICHUH 3adad W3 JPYTHX
YYEeOHBIX MPEAMETOB M U3 PEATbHOM KU3HU;YMCHHE BBIUHCIISTH TCOMETPHUCCKHC
BEJIMYMHBI (ITUHA, YTOJ, IJIOaAb, 00BbEM, TIIOIMAIs MOBEPXHOCTH), UCTIONB3YS
W3YYCHHBIC ()OPMYIIBI U METOJIBI, B TOM YHCIIC: TUIOMIA h TIOBEPXHOCTH TTHPAMH/IBI,
MpU3MBI, KOHyCa, IMIMHApA, TUomanb cdepbl; 00bEM Kyba, MPSMOYTOILHOTO
napajuielienuneia, MMAPAMHAILI, TPU3MBI, IWIMHApPA, KOHyca, Iapa; YMCHHE
HAXOJIUTh OTHOIICHHE 00BbEMOB MOOOHBIX GUTYD

12

YMeHue onepupoBaTh MOHATUSAMHU: MIPSMOYTOJIbHAs CUCTEMAa KOOPAUHAT, BEKTOP,
KOOPJIMHATBl TOYKH, KOOPJAMHATBI BEKTOPAa, CymMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHCIIO, pa3joKEeHUE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEJICHHE,
BEKTOPHOE IPOM3BENCHHUE, YIOJ MEXAY BEKTOpaMH; YMEHHE HCIIOJIb30BaTh
BEKTOPHBIM U KOOPAMHATHBIM METOX I pELICHUs IeOMETPUYECKUX 3a1ad U
3aJa4 IpYruX y4eOHbIX MPEIMETOB

YMeHue BbIOMpaTh TONXONAIIANA METOJ IS PEIICHUS 3aJa4yd; MOHUMaHUE
3HAYUMOCTH MAaTEMATHKHU B U3YYCHUU MIPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB U

13 SBJICHUM; YMEHHE PaCIlO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMAaTHUKH B UCKYCCTBE,

YMEHUE IPUBOAUTHL IPUMEpPbl MAaTEMaTUYECKUX OTKPBITUH POCCUUCKOW U
MHPOBOM MaTEMaTHYECKON HAYKH

Hepeqem, 3JICMEHTOB COACPKaHUs, IIPOBECPACMBIX HaA €I [0 MaTEMAaTUKeE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Ywncita ¥ BEIYUCICHUS
1.1 Harypanbsble u nienbie ynciua. [Ipu3Haku 1eJTMMOCTH HETbIX YHCEeI
12 Pammonansubeie uyucina. OOBIKHOBEHHBIE U JCCATHYHBIC JPOOH, TPOIECHTHI, OECKOHEUYHBIC
' TIEPUOTMYECKHE IPOOH
13 Apnq)MeTHqS:CKHﬁ KOpEeHb HaTypajabHOU cTeneHu. JleficTBus ¢ apudMeTHIeCKUMH KOPHIMU
HaTypaJIbHOW CTENEHU
14 Crenensb ¢ 11esbIM nokasaresnem. CTeneHb ¢ pallMOHAIbHBIM Moka3zaTeneM. CBOMCTBA CTENEHU
15 CuHyC, KOCUHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOT'O apTryMEHTa
1.6 Jlorapudm yucna. JlecaTHyHbIe M HATYPAIbHBIC JTOrapH(pMBbI
JleiicTBuTenbHble uYHcla. ApUPMETHUYECKHE ONepalud ¢ JICHCTBUTEIbHBIMU YHCIAMHU.
1.7 [IpubmmkEéHHBIE BBIYUCIICHUS, TpaBWIa OKPYIJICHHUS, TPHUKUAIKA M OICHKA pe3yibTaTa

BBIYUCIIEHUN




1.8 [IpeobpazoBanHme BhIpaXKECHUH
1.9 KomrmutekcHble yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble 1 1poOHO-palliOHATbHbBIE YPaBHEHUS
2.2 HppanmoHabHbIE YpaBHEHUS
2.3 TpuroHomeTpryeckre ypaBHEHHUs
2.4 [TokazarenabHble U JIorapu(pMHUUECKHE YPAaBHEHHUS
2.5 I{enbie 1 TpOOHO-paIIMOHATIFHBIC HEPABEHCTBA
2.6 HppannoHajibHbIE HEPABEHCTBA
2.7 [TokazarenbHble U JIorapupMUUECKHE HEPABEHCTBA
2.8 TpurosomeTpryeckrie HEpaBeHCTBA
2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuua CUCTEMBI JIMHEWHBIX YpaBHEeHUH. OnpeaesuTens MaTpUIb
3 OyHKIMH U TpaduKH
31 OyHkuMs, crnocoOsl 3ananus pyHkuuu. I'paduk pyHkumu. B3aumuo oOpaTHble (QyHKIUU.
' Yéruble u HeuéTHbIe pyHKuuU. [lepuoanyeckue GyHKIMU
OO6nacte ompeneneHUs U MHOXECTBO 3HaueHMH QyHkuuu. Hymun ¢ynkmun. IIpomexyTku
3.2 3HAKOIMOCTOSAHCTBA. [IpOoMeXyTKM MOHOTOHHOCTHM (YHKUUMH. MakCUMyMbl U MHUHHUMYMBbI
¢yukuuu. Haunbonpliee 1 HauMeHblee 3HaueHne QyHKIMHM Ha POMEXKYTKE
33 CrenenHass (QyHKIUS C HaTypajJbHBIM M ILeJbIM IoOKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHS n-0M CTENEHU
34 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA M rpapUKu
3.5 [TokazarenbHast u Jorapudmuyeckas GQyHKINHU, X CBOMCTBA U IrpaduKu
36 Touku pazpsiBa. AcumnToTsl rpagukoB ¢yHkiuil. CBoiicTBa (QyHKIM, HEMPEpPHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33/1aHUS TOCJIEAOBATEILHOCTEH
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccui. Popmyiia CI0XKHBIX MPOLIEHTOB
4 Hayayia MaTeMaTH4yeCKOro aHaian3a
4.1 [TpousBonHas GyHkuuu. [Ipon3BoaHbIE AIeMEHTAPHBIX QYHKIUN
49 [IpumeHeHre TPOU3BOJHON K HCCIENOBaHUIO (DYHKIMH HAa MOHOTOHHOCTH M JKCTPEMYMBI.
Haxoxaenue HauboIblIero 1 HaMMEHbIIEro 3Ha4eHHs PYHKIIMY Ha OTpe3Ke
4.3 [lepBoobpasnas. MuTerpan
5 MHOKeCTBa U JIOTHKA
5.1 MHOK€eCTBO, ONepaly HaJl MHOKecTBaMHU. /lnarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaThCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 Kombunaropuka
7 ['eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIE M INIOCKOCTH B MPOCTPAHCTBE




7.3 MHoOrorpaHHuKH

7.4 Tena ¥ MOBEPXHOCTH BpalICHUS

7.5 KoopanHatsl 1 BEKTOPBI

npunodcenue Ne |

IIeMOHCTpaIII/IOHHI)Ie BapUaHTbI KOHTPOJIbHBIX paﬁoT

10 KJIACC

Konnpukarop nposepsieMbIX 3JIEMEHTOB COACPKAHUA M TPeOOBAHMI K YPOBHIO NOATOTOBKH

00y4arouuxcs

KonTponbhas padota Nel
«ITapannenabHOCTh MPSIMBIX U MJIOCKOCTEN

ITpoBepsieMbl . BEHD N
Ne POBCEPACMBIC Kon MetanpeameTHbIi Ypose MaxkcuManbHbIN
MpeIMETHBIC CJIOKHOCTH:
/T K3C pe3yabTaT OaJi 3a 3a/1aHne
pEe3yNbTaThI b/11
OnepupoBathb
TOHSTHSIMH: 73
1 NapasuiebHOCTh U 7'2 MII1.1;1.2;1.3 b 2
MEPIEHANKYIJISIPHOCTD '
NPSAMBIX U IIOCKOCTEH
OnepupoBatb
) MOHATUSIMU: CEKYIIas 7.9 MIT 1.1: 1.2: 1.3 5 1
INIOCKOCTh, CCUCHUE 7.2
MHOTOTPaHHUKOB
Knaccugunuposartsb
BIAHMHOT 74 | MIT1.1;1.2; 1.3;3.1;
3 pacroioxeHue 79 39 IT 2
NPSAMBIX U IJIOCKOCTEH ' ’
B ITPOCTPAHCTBE

Bcero 3aganuii — 3, U3 HUX 10 YPOBHIO ClI0KHOCTH: b — 2; IT -1
MaxkcuManbHbIH IepBUYHBINA OaslT — 5

Kpurepuu oneHuBaHus:

KpI/ITepI/II/I OILICHMWBAHMUA BBIIIOJHCHUS 3aJaHUs

baser

3aganue Nel: OOOCHOBaHHO IIOJyYeHbI BEpHbIE OTBEThl B OOOMX ITyHKTax (Jl0Ka3aHa
apajuIeJIbHOCTD IUIOCKOCTEN U HalIeHa IUIoNIa/lb TPEYTrOJIbHHKA)

2

OO60CHOBaHHO MOJY4YEeH BEPHBI OTBET B IIYHKTE a WJIM IOJy4YEHbI HEBEPHBIE OTBETHI M3-3a
BBIYUCIIUTENLHON OIMOKH, HO IIPY 3TOM HMEETCs BEpHas IOCJIEOBAaTEIbHOCTh BCEX IIAroB
pelieHuss o6oux IMyHKTa O

Pemenne HeBepHOE WIH OTCYTCTBYET

3ananue Ne 2: BepHO MOCTpOEHO ceYeHUE MIOCKOCThIO

Perienue HCBCPHOC UJIK OTCYTCTBYCT

3amanue Ne 3: OG0CHOBaHHO B3aUMHOE PACIIONIOXKEHHUE TPSMBIX H BEPHO IIOCTPOEH YEPTEK

JlomyieHsl OMMOKY B IyHKTE a WK O

PemeHne HeBepHOE WIIH OTCYTCTBYET

(=N Nl I SN el e Rel N




CucreMa oleHUBaHUSA

OTMeTKa Mo MATUOAIUILHON IIKAJIE 2» «3» «» «5»

ITepBuuHbIe OaLIBI 0-2 3 4 5

Ipoxo/KuTEILHOCTH PA0OTHI
[TpoaomKUTETLHOCTD BBIMIOTHEHHSI KOHTPOJIBHOU paboThl — 40 MUHYT
Oo0pasen padoTsbl

1 BapuaHT
1. B rerpasape ABCD touku M, K u P — coorBercTBeHHO cepeaunnl pedep AB, BD u BC. Jloka3ats, 4to
mwiockocTh MKP napannensha miockoctd ACD u Haiitn miomans AMKP, ecin mimomans A ACD paBHa
48 cm’.
2. Han mnapamnenenunenq ABCDAB,CD,. Iloctpouth cedyeHue mnapaiesenunesa II0CKOCTHIO,
MpoXoJsIIei yepes cepenuny pedpa AD, nmapamnensHo minockoctu ACC.
3. IlpssiMble @ U B JIeXkaT B MapaUIEIbHBIX IIOCKOCTSX 0. U f3.
MoryT 111 5Tu TipsMbIe ObITh: a) TapauIeTbHbIMU, 0) CKPEUUBAIOLITUMUCS?
CnenaTh pUCYHOK JUISl KaKI0T0 cirydasi. OObsICHUTb.

2 BapuaHT
1. B terpasgpe ABCD Touku M, K u P — cootBerctBenHo cepenunnl pedep AD, BD u DC. [loka3arts,
yTo miockocth MKP mapamnensna mockoctd ABC u Haiitu omans AABC, ecnu momaas A MKP
paBHa 48 cM’.
2. Jan mapamnenenunen ABCDAB,C,D,. IlocTtpoutrs cedeHue mnapauiesenunena IIOCKOCTBIO,
poxosie uepe3 cepeanny peopa AB, mapamiensno miockoctu DBB;.
3. [Ipsmble a ¥ B JeXaT B MEPECEKAIOMIMXCS TUIOCKOCTSIX o0 U . Moryt nu 3T npsiMble OBbITh: a)
napajuleIbHBIMU, 0) CKpELIUBAIOLIUMUCS?
Crnenatb pUCYHOK AJisl KaxaA0ro ciydas. OObSICHUTB.

Kontponbhas pabora No2
«YTJIIBI U PACCTOSTHUS

IIpoBepsiembie . YpoBeHb
POBEP Kon MeranpeameTHbIi P
peIMeTHbIe CIIOKHOCTH:

KB2C pe3yJsibTaT
pe3yIbTaThI b/T1

MakcumanbHbIN
OaJ1 3a 3amaHue

OnepupoBatb
TOHSATUSIMH:

1 napajieIbHOCTh U
NEePIEHINKYISIPHOCTD
HPSMBIX M IJIOCKOCTEHN

7.3

79 MII1.1;1.2; 1.3 b 1

OnepupoBatb
MOHATHUAMU:

2 MapajuiebHOCTh U
NEPIEHIUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN

7.3

25 MIT 1.1;1.2; 1.3 B 1

OnepupoBatb
HOHSATHSAMHU:

3 JByTpaHHbIN yrod,
IpaHu IByTPaHHOTO
yria, peopo

7.5

79 MIIT1.1;1.2; 1.3 I1 2




JIBYTPaHHOI'O yTJia,
JIMHEWHBIN yromn
JIBYTPaHHOI'O yTJia,
rpagycHas Mepa
JIBYTPaHHOI'O yIJia

Bcero 3aganuii — 3, U3 HUX 110 ypOBHIO ciioxHOCTH: b —2; [T -1
MaxkcuManbHbBIN IepBUYHBINA Oyt — 4

Kpurepun oneHuBanus

Kpurepun orieHMBaHUS BBITIOTHEHUS 33 1aHUS banner
3amanne Ne 1: OO0CHOBAHHO J0Ka3aHa MEPIEHIUKYIIIPHOCTD IIIOCKOCTEH 1
PerieHrie HeBepHOE WIIH OTCYTCTBYET 0
3ananue Ne 2: BepHO NOCTPOEHO ceYeHME MIIOCKOCTBIO 1
Pelienne HeBepHOE WIIM OTCYTCTBYET 0
3amanne Ne 3: BepHo HaiiieHbl H3MEpPEHUS MapajuieNienuIe;a 1 CHHYC yriia 2
Jlomy1ieHbl OMMOKY B IMyHKTE a WU O 1
PerieHrie HeBepHOE WIIH OTCYTCTBYET 0
Cucrema oueHUBaHUS
OTMeTKa Mo NATHOATUTHHOM IITKaJIe «2» «3» «4» «5»

[TepBuyHbIe GaJLIbI 0-1 2 3 4

IIpoponxuTebHOCTHL PadOTHI
[Tpoa0MmKUTENBHOCTD BBINOIHEHHSI KOHTPOJIbHOU paboThl — 40 MUHYT
Oo6pa3zen padoTbl

Bapmuanr 1

1. [Ipsmas CX mpoxoauT yepe3 BepUIMHY MpsiMoyroibHHKa XYZK U nepneHAuKyJspHa ero cTOpoHam
XY un XK. [Jokaxure nepneHauKkyaspHocTs miockocteil: CXY u XYZ.

2. Ilnockoctu paBHOOeApeHHBIX TpeyrodbHUKOB ABD 1 ABC ¢ o0mum ocHOBaHUEM MEePIEHIUKYIISPHBI.
Hatigure CD, ecmu AD=10 cm, AB=16 cm, LZCAB=450,

3. OcHOBaHMEM MPSMOYTOJBHOIO NapajulesieNunena CIyKUT KBaJapaT; JuaroHaub Mapajuienenunena
paBHa 36 cM, a ero W3MepeHmst OTHOCSTCS Kak 3 : 3 : 6. Haiiyure:

a) U3MEpEHNUs NapajieNenumnesa;

0) cUHyC yria MeXAy AUaroHaJbIo Mapajulesienunea U IIOCKOCThIO €r0 OCHOBAHMS.

Bapuanr 2
1. IIpsmas FM npoxonut uepe3 BepuinHy npsimoyroiabHuka MNKL u neprneHaukyispHa ero cTopoHam
MN u ML. Jlokaxxure nepneHauKysipHoCTh mockocteil: FML m MNK.
2. ITnockoctu paBHOOeApeHHBIX TpeyroibHUKOB ABD 1 ABC ¢ 061muM ocHOBaHHEM HepHeHIUKYISPHBI.
Hatinute CD, ecnu AD= V31 cMm, AB=6 cm, LZACB=60°.
3. OcHOBaHHMEM NPSMOYIOJBHOIO NapajuleIeuIea CIYKUT KBaapaT, JUaroHalb I[apajuleielnuIena
paBHa 246 cm, a ero u3MepeHust otHocsaTes Kak 1 : 1 : 2. Haloure:
a) U3MEPEHUs NapauIeIeIuIeNa;
0) cuHyC yria MeXJy JUaroHalbIo MapajuiesIenueia U INIOCKOCThIO0 €r0 OCHOBAHMUS.



Kontponbhas padota Ne3
«MHOTOTrpaHHUKN

IIpoBepsiemrble o YpoBeHb
POBCp Kon MeranpeameTHbII P
MpEIMETHBIC CIIOKHOCTH:

K3C pe3yabTaT
pE3yIbTaThI B/11

MaxkcumanbHBIN

o/ OaJ1 3a 3amaHue

OnepupoBathb
MOHSTHSIMH::
JIByTpaHHBIN yTod,
IpaHu JIBYTPaHHOTO
yria, pedpo 7.6
JIBYTPaHHOTO yTJIa, 7.2
JIMHEWHBIN yromn
JIBYTPaHHOTO yTJia,
rpagycHas Mepa
JIBYTPaHHOI'O yTJia

MIT1.1; 1.2; 1.3 B 1

OnepupoBathb
MOHSTUAMU:
MHOT'OTPaHHUK,
BBIITYKJIBI U
HEBBIITYKJIbIN 7.3
MHOT'OTpaHHUK, 7.2
AJIEMEHTBI
MHOTOTpaHHUKA,
MPaBWIbHBIN
MHOTOTPaHHHK

MIT1.1;1.2;1.3 b 2

OmnepupoBatb
MOHATUSAMHU: CEKyIIas
MJIOCKOCTh, CEYCHHE
MHOTOTPaHHHKOB
CtpouTts ceueHus
MHOTOTPaHHHKOB

3 METOJIOM CIIE/IOB, 79
BBITTOJIHATH 7'10 MIT1.1;1.2;1.3;3.1;
(BBIHOCHBIE) TUIOCKHE 7 ) 3.2
YEepPTEIKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX
buryp: BUI CBEpXy,
cOOKY, CHU3Y

Bcero 3ananuii — 3, U3 HUX 110 YpOBHIO cliokHOCTH: b —2; T -1
MakcuManbHbIA IEPBUYHBIN Oamt — 4

Kpurepuu onieHUBaHMSL:

KpI/ITepI/II/I OLICHHUBAHUs BBITIOJHCHUSA 3aJaHUA banner

3amanue Ne 1: BepHo HaiieHa riomma b 00KOBOM MOBEPXHOCTH MapasuielenuIe/ia

PemeHne HeBEpHOE WIH OTCYTCTBYET

3amanne Ne 2: BepHo HailIeHb! JJIMHBI OOKOBBIX PEOEp MUpPaMHUIBI

N Ll Kl o

Pemienue HCBCPHOC HUJIU OTCYTCTBYCT




3aganue Ne 3: [IpaBuiibHO MOCTPOCHO CEUECHHUE U HAWJIEHA €To IJI0Nalb 2

Jlomny1ieHs! oImuOKY B MMyHKTE a Uik O 1

PenieHrie HEBEpHOE WM OTCYTCTBYET 0

CucremMa onieHUBaHUSA

OTMeTKa 10 IIATHOAIUILHON IIIKAJIE «2» «3» «4y «5»

[TepBuuHble OaIbl 0-2 3 4 5

IIpoponxuTebHOCTH PadOTHI
[TpoaomKUTENHLHOCTD BBIMOIHEHHSI KOHTPOJIBHOU paboThl — 40 MUHYT
Oopa3zen padoTbl

1 BapuaHT

1. OcHoBaHue mpsMOTO Mapaienenuneaa — poMo ¢ auaronansimu 10 cm u 24 cM. MeHblasi 1uaroHanib
napajiejenunega o0pa3syer ¢ IUIOCKOCTbIO OcCHOBaHus yron 45°. Haligure miomans mOJHON
MOBEPXHOCTH Mapasuieenuea.

2. OcHoBaHHME MUPaMHIbl — MPABUIBHBIM TPEYrOJIbHUK C IUIOMIAIbIO 9 \/§CM2. JlBe OOKOBBIE T'paHU
MUPaMUJIbI IEPIEHIUKYISIPHBI K INIOCKOCTH OCHOBAHUS, a TPEThsI — HAKJIOHEHA K Hell mox yriom 30°.

a) Haiinute nimHbBI OOKOBBIX pedep MUpaMHu/Ib.

0) Haiigure ruomanp 60KOBOI MOBEPXHOCTH MMUPAMHU/IBL.

3. Pe6po xy6a ABCDAB|CD; paBHno a. [locTpoiite ceuenue ky0a, mpoxossiiee yepes npsamyto B,C u
cepenuny pebpa AD, u HaliIUTe TIOMIAL 3TOTO CCUCHUSI.

2 BapuaHT

1. OcHOoBaHMe TIPSIMOTO TapajuIeNenueia — poMO ¢ MeHbIIeH AuaroHansio 12 cMm. bonbmas auaronans

napa’suiesienuiieia paBHa 16V2 ey u oOpasyer ¢ 00KOBbIM pebpoMm yrou 45°. Haiinure muiomnaab moaTHOU
MOBEPXHOCTH NapajuieienuIea.

2. OcHOBaHHMe MUpPaAMUABI — PaBHOOEAPEHHBIN MPSAMOYTOJbHBIA TPEYTONbHUK C TUIOTEHY30M 4\/§CM.
bokoBble TpaHu, coAepiKallue KaTeThl TPEYroJIbHUKA, MEPHEHAUKYIISPHBI K IUIOCKOCTH OCHOBAaHHS, a
TpEeThs TPaHb HAKJIOHEHA K HEW 1o yriioM 45°.

a) Haiinure mmHel 60KOBBIX pedep mupaMuibl.

0) Haiinure momaas O0KOBOM MOBEPXHOCTH MUPAMU/IBI.

3. Pebpo xyda ABCDA B;C,D; paBHo a. IToctpoiite ceuenue kyba, mpoxoasuiee dyepe3 Touky C u
cepenuny pedpa AD mapamiensHo npsimoit DA |, 1 HAlAUTE IJIOIIAb TOTO CEYCHHMS.

Kontponbnas padora No4

«MHOrorpaHHUKN»
[IpoBepsiemsbie . YpoBeHb .
Ne Kon MeranpeameTHbli MakcumanbHbIi
IpeIMETHbIE CJIOKHOCTH:
/11 K3C pe3yabTaT Oau1 3a 3a71aHUE
pe3yIbTaThI Bb/11
Boruncnsate 006EMBI U 714
1 IUIOLIA U 7'2 MIT1.1;1.3 b 2
MMOBEPXHOCTEN '




MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢
MPUMEHE HUEM
(dhopmMyI, BEIYUCTATH
COOTHOIICHUS MEXKTY
TUIOUIAIIMH
IMOBEPXHOCTEN,
00BEMaMH 1TOT00HBIX
MHOTOTPaHHUKOB

Boruncnsate 00bEMBI U
iomaau
MOBEPXHOCTEU
MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢
IIPUMEHEHNEM 7.14
(hopMyJ1, BEIYKUCTIATH 7.2
COOTHOIICHUS MEKTY
IUIOUIAIIMH
IMOBEPXHOCTEM,
00BbEMaMU 1TOI00HBIX
MHOTOTPaHHUKOB

MIT1.1; 1.3 b 1

Brraucisate 00bEMBI 1
TJIOIIAN
MOBEPXHOCTEH
MHOTOTPaHHUKOB
(mpu3ma, mupamMuIa) ¢
IIPUMEHEHNEM 7.14
(bopMyI1, BEIYUCTSTD 7.2
COOTHOIICHUS MEKTY
TUIOUIAIIMU
MMOBEPXHOCTEM,
00BbEMaMU 1TOT00HBIX
MHOTOTPaHHUKOB

MIT 1.1; 1.2; 1.3; 3.1 I1 2

Bcero 3aganuii — 3, U3 HUX 10 YPOBHIO ClI0KHOCTH: b — 2; T -1
MakcumManbHbI NEPBUYHBIN Oamt — 5

Kpurepun oneHuBanus:

Kputepnn onleHHBaHUS BBHITIOTHEHUS 3a1aHHS Banner
3amanne Ne 1: BepHo HaiiieHa miommaabp O0KOBOM MOBEPXHOCTH M 00BEM MapasiiesIeuIe /1a 1
Pelienne HeBEpHOE WM OTCYTCTBYET 0
3ananue Ne 2: BepHo HaiiieH 00bEM nupamMuisl 1
Pemienne HeBEpHOE MIIH OTCYTCTBYET 0
3amanne Ne 3: BepHo HaiiieH 00bEM MUpaMuIbl, 3HAs JUTMHBI OOKOBBIX PEOEP M YyroJ1 HaKJIoHA 2
Haiinen 00bEM, HO AOMyIIeHA BEIYUCIUTEIbHAS OIIHOKa 1
Pelienne HeBEpHOE UM OTCYTCTBYET 0

CucremMa onieHUBaHUSA

| OtMmeTKa 10 NATHOAJIIBHON IIKaJIE | «2» | «3» | «» |

«5»




| ITepBruyHBIC OaLIBI | 0-2 | 3 | 4 | 5 |

IIpoxponxuTeIbHOCTH PadOTHI
[TpoaomKUTENHLHOCTD BBINOIHEHHSI KOHTPOJIbHOU paboThl — 40 MUHYT

Oo0pa3zen padoTbl

1 BapuaHT
1.Haiitu oObeM u 1UIOmAaL OOKOBOM ToOBepXxHOCTH Tmpsimoro mapauienerunena ABCHAB,Ci/;,
OCHOBaHUEM KOTOPOTO SIBJISIETCS MPSIMOYTOJILHUK co ctopoHamu AJl=5cm, JIC=12cwm, a muaroHams OOKOBOM
rpanu C=15cm.
2.Haiitu 06beM TpaBUIILHOM TPEYTOIbHOM TUPaAMHUIBL, €CITH Bce pedpa paBHBI 6CM.
3.0cHOBaHUEM MMUPAMHUIBI CITY’KUT KBaApaT co cTopoHoro 16cM. Haliaure o0beM mupaMuibl, €CIi Kaxaoe ee
GOKOBOE PeOpPO HAKJIOHEHO K OCHOBAHHUIO ITMPAMUIBI TIOL yIitoM 4.5,

2 BapuaHT
1. Haiit 00bpeM U miomaabp 00KOBOM oBepXxHOCTH mpsimMoro napasuienenunenaABCIIA B,C, /1, ecnu mivna
OokoBoro pedpa paBHa 15¢cM, a quaroHans 60koBoii rpanu AJl;=17cM, B OCHOBAaHHH JICKHUT MPSIMOYTOJIBHHUK,
o/1Ha u3 cTopoH kotoporo CJI=12cm.
2.Haiitn 006beM paBUIILHOM YETHIPEXYTOIBHOM MTUPAMUJIBI, €CITH BCE peOpa paBHBI SCM.
3.0cHOBaHuE TPU3MBI — TPEYTOJILHUK cO cTOpoHaMu 13cM, /4cm m 15 cm. Haligure 00beM NpU3MBI, €Ciu e
BBICOTA PaBHA MEHbILIEH BHICOTE OCHOBAHHUSI.

Wrorosasi koHTposibHAsi paboTa

MaxkcumanbHbIN
OaJ1 3a 3a1aHueE

[Tposepsemeble Kox MeranpenmeTHbrii YpoBeHb
peIMEeTHbIE CJI0KHOCTH:
K2C pe3ynbTar

pE3yIbTATHI b/11
OnepupoBatb
HOHATUSAMMU:
JIBYI'PaHHBIN yTOJI,
rpaHy JBYTPAaHHOTO
yria, pedpo 7.5 )
JIBYTPAHHOI'O yIJia, 7.2 MIT 1.1 1.3 b !
JIMHEWHBIN yron
JIBYTPAHHOTO yTJIa,
rpagycHas Mepa
JIBYTPaHHOI'O yIJia
Boruncnsate 00bEMbI 1
ionaau
ITOBEPXHOCTEN
MHOTOTPaHHUKOB
(mpu3ma, nupamua) ¢
IIPUMEHEHUEM 7.14
(hopMyJ1, BEIYUCTATH 7.2
COOTHOLIEHUS MEKIY
IIOUIA/IIMU
[IOBEPXHOCTEH,
00BEMaMU OJO0HBIX
MHOTOTPaHHUKOB

n/

MIT 1.1; 1.2; 1.3; 3.1 b 2




Brerancnsate 00bEMBI 1
TUTOTIA M
IIOBEPXHOCTEN
MHOTOTPaHHHKOB
(mpu3ma, mupamMuia) ¢
PUMEHEHUEM
(bopMyI1, BEIYUCITISTH
COOTHOIIEHHS MEXTY
IO SIMH
MMOBEPXHOCTEM,
00BEMaMK TOTOOHBIX
MHOTOTPaHHHKOB

7.14
7.2 MIT 1.1; 1.2; 1.3; 3.1

Berancnsate 00bEMBI 1
o u
IIOBEPXHOCTEN
MHOTOTPaHHUKOB
(mpu3zma, nupamMuaa) ¢
MPUMEHEHHUEM 7.14
(bopMyII, BEIYUCIISTH 7.2
COOTHOLICHUS MEXKITY
IJIOILAIMU
MMOBEPXHOCTEH,
00BEMaMU TOTO0HBIX
MHOTOTPaHHUKOB

MIT1.1;1.2;1.3;3.1

Bcero 3ananuit —4, U3 HUX MO YPOBHIO CIIOKHOCTH: b —2; IT -2
MakcumabHBIA TEPBUYHBIN Oamt — 7

Kpurtepun onennBanus:

KpI/ITCpI/II/I OLICHUBAaHM BBIIIOJIHCHUA 3aaHUs

basnsl

3ananue Ne 1: BepHo HalijieH yroa Mexy NpsIMBIMU U IUIOINAJb ITOBEPXHOCTH MTPU3MBI

PereHne HeBepHOE WIH OTCYTCTBYET

3amanne Ne 2: BepHo HaiieH yroa 60koBoro pedpa

Pemenue HEBCPHOC UJIK OTCYTCTBYCT

38.IlaHI/IC Ne 3: IInomane moaHOM TITOBCPXHOCTU HaliieHa IIpaBHUJILHO, BCC IIAaru 000CHOBAHBI

Jlomny1ieHa BbIUKMCIUTENbHAS OIMOKA, B PE3YJIbTATE YEro M0Jy4YeH HEBEPHBIN OTBET

PemeHne HeBepHOE WM OTCYTCTBYET

S~

CucreMa oleHUBaHUSA

OTMeTKa 10 IIATHOAIUILHOHN IIIKAJIE «2»

«3»

«4y»

«5»

[TepBuyHbIe GaJLIBI 0-2

3.4

5-6

IIpoponxuTeIbHOCTH PadOTHI

[TpoaomKUTENPHOCTD BBIMOIHEHHSI KOHTPOJIbHON paboThl — 40 MUHYT

Oopa3zen padoTbl
Bapuanr 1.




1. ABCDAB,C,D, — npaBunbHas npusma. AB = 6¢cMm, AA;= 8cm.Haiitu yron mexnay npsamseiMu AA; u
BC; mnomaae noJiHON NOBEPXHOCTH IPU3MBI.

3.B mpaBuibHOM TpEyrojabHOM MUpaMUIE CTOPOHA OCHOBAHHUSI paBHA 2+/3cM, a BBICOTa paBHa 2 cM.
Haiitu yron HakiioHa G0KOBOro pedpa K IIIOCKOCTH OCHOBaHUs, 00bEM mupamusl. OTBET 3aluUIINTE B
rpagycax.

4.0OcHoBaHUE MPSIMOI MPU3MBI — TPEYTOJIBHUK CO CTOPOHAMH 5 ¢cM U 3 ¢M U yrioM B 120° Mexay HUMHU.
Haunboneinas m3 ruromaneli OOKOBBIX IpaHel paBHa 56 cm’. HaliTu miomans MOJHOM IOBEPXHOCTH
IIPU3MBI.

Bapmuanr 2.

1. ABCDAB,C\D; — npaswibHas mpusMa. ILiomans €€ mojiHoi noBepxHocTH paBHa 210 M% a
Iomaas 60KoBoM mosepxHocty 160 mM*. HaliTi CTOpPOHY OCHOBAHMS M BBICOTY TIPU3MBI.

2. B npaBuibHON 4eThIpEXYTOIBHOM MUpaMHIE CO CTOPOHOM OCHOBAHMSIO CM M JJTUHONW OOKOBOIO
pebpa V50 cM HalTH KOCHHYC yrila HAKJIOHA OOKOBOTO pedpa K IMIOCKOCTH OCHOBAHHS M ILIOLIAb
O0okoBOi MoBepXHOCTH. CTOPOHBI OCHOBAHHUS MPSIMOTO Mapajuiesienunena paBHbl 8 cM U 15 cM u
00pasyroT yroa B 60°. MeHbIas U3 IIOMAAei qMaroHaibHbIX ceueHnit pasHa 130 cm?. Haiitu mmomans
MOJTHOM MOBEPXHOCTH Mapajuiesienunesa, 00bEM napasuienenumnesa.

JEMOCTALOMUOHHBIE BAPUAHTBI KOHTPOJIBHBIX PABOT

11 KJIACC
Koaudukarop npoBepsieMbIX 3JIeMEHTOB COJeP:KAHUA M TPEOOBAHUI K YPOBHIO OATOTOBKHU
o0yJarouuxcs

Kontponbnas pabora Nel
«O0OBEMBI TEI»

Ne IIpoBepsiembie Kox | MeranpeamMerHblit Yposenn MaxkcumajbHBbII
n/n npeaMeTHbIE KD2C pe3yabTat CJI0KHOCTH: 0aJ 3a 3aganue
pe3yJbTaThbl b/l
1. YMeHnue HaXOauTh 6.6 1.1; 1.3 b 1
00BbEM TeJia BpalleHHs!
2. HaBbik pacuera 6.6 1.1; 1.3 b 1

wiomaay OOKOBOH U
MOJIHOM NTOBEPXHOCTHU
TeJa BpallCHUS.

3. [Tpumenenue hopmyn 6.6 1.1; 1.3 b 1
HaX0XJIeHUs 00BEMaA
KOHYCa, WINH/pA, [1apa
U yCEUYEHHOI0 KOHYCa.

4. [Mpumenenue hopmy 6.6 1.1; 1.3 II 2
HaXOXJICHUS 00bhEMa
KOHYycCa, HWJIMHApPA, [apa
U YCEUEHHOTO KOHYCa.




5. Pemenue npaktuueckux | 6.22 1.1;1.2;1.3;3.1; 3.2 | II 2
3aJla4 ¢ UCIIOJIL30BaHUEM
CBOMCTB TeJ BPALLECHHUS.

Bcero 3apanuii — 5, u3 HUX 110 YpOBHIO cioxkHOCTU: b — 3; TT — 2.
MakcumanbHbIA TEPBUYHBIN 6a1 — 7

Kpurepuu onenuBanus:

KpI/ITepI/II/I OLICHHWBAHMA BBIIIOJTHCHUA 3aJaHUA banner

3amanne Ne 1: BepHo HaiiieH 00bEM KOHYCa 1

Pemenue HEBCPHOC UJIKU OTCYTCTBYCT

3amganre Ne 2: OO0CHOBAaHHO BBHIYHCIICHA IIJIOMIA b MTOJIHOW MTOBEPXHOCTH ITUIMHAPA.

Pemenue HEBCPHOC UJIKU OTCYTCTBYCT

3amanne Ne 3: BepHo HaiiieHa 11011a/b MOBEPXHOCTH I1apa

Pemenue HEBCPHOC UJIKU OTCYTCTBYCT

3amanne Ne 4: BoicoTa U panyc ceueHus: HalJIeHbI C MOJTHBIM 00OCHOBAHHEM

=l I\ N el e el e (e

I[OHYH_ICHB. BBIYUCIUTCIIbHAA OH_II/I6Ka, B pC3YyJIbTATC Y€TO IMOJIYUYCH HCBCpHHﬁ OTBCT, 0o
HaliJIcH TOJBbKO OJUH U3 DJICMEHTOB

PeleHne HeBEpHOE WM OTCYTCTBYET

33.IlaHI/IC Ne 5: HaiigeHa moiags MOJTHOM MOBCPXHOCTHU IIPABUJIBHO, BCC MIar 000CHOBAHBI

Jlomny1ieHa BbIUKMCIUTENbHAS OLINOKA, B PE3YJIbTAaTe YEro MOJyYeH HEBEPHBIN OTBET

S~ S

Perenue HEBCPHOC UJIK OTCYTCTBYCT

CucremMa onieHUBaHUSA

OTMeTKa 0 TATUOAIIIFHOM IIKAJIE 2» «3» «“4y «5»

[TepBuuHbIe OaJLIBI 0-1 2-3 4-5 6—7

[TponomxurenbHOCTh pabOTHI — 40 MUHYT;

1. IIpAMOYTOBHBIN TPEYTOIBHUK C KATETAMH 8 CM U 6 CM BpalllaeTcs BOKPYT MEHbIIETo Karera. Halinure
00BEM MOJTYYEHHOTO TeJa BPALCHHUS.

2. llmnmHap uMeeT BBICOTY 12 ¢M U 1uaMeTp OCHOBaHUs 8 cM. BrrunciauTe muionaas NOJHOM
MIOBEPXHOCTU LIUIUHAPA.

3. [llapoBas mOBEpPXHOCTh UMEET paauyc S5 cM. Onpenenure €€ MoJHYI0 MIOMAIb.

4. Konyc BbicoToli 10 cM 1 quameTpoM OoCHOBaHHMA 12 cM pa3pe3anyu napauieIbHO OCHOBAHUIO Ha
paccTostHuu 4 ¢M OT BEpIIMHBL. YeMy paBHa BbICOTA U PaJINyC BEPXHETO CEUEHUS?

5. Kpyr miomazaeio 16m cM? BpaiatroT BOKpyT cBoero auaMmerpa. Kakosa nosHas mioniaib NOBEPXHOCTU
MTOJIyYEHHOT'O TeJIa BpalleHus?

KonTponbhas padorta Ne2
«BeKTOpbI 1 KOOPAWHATHI BEKTOPOB B IIPOCTPAHCTBE

Ne IIpoBepsiembie Kon | MeranpeameTHbIit Yposenn MaxkcumanbHbII
n/n npeJaMeTHbIEe K2C pe3yJabTaTt CJIOKHOCTH: 0aJ1 3a 3aaHue
pe3yabTaThl b/l




OnepupoBath MOHATHEM:
BEKTOP B MPOCTPAHCTBE

6.13

MIT1.1;1.3

OnepupoBarh MOHATUSIMHU:
JIEKapTOBBI KOOPJMHATHI B
MIPOCTPAHCTBE, BEKTOP,
MOJTyJIb BEKTOPa, paBEH-
CTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA,
YTOJI MY BEKTOPAMH,
CKaJIIPHOE TIPOU3BEICHHUE
BEKTOPOB, KOJUTMHEAPHBIE
Y KOMIUTaHAPHBIC BEKTOPHI

6.16

MIT1.1;1.3

OnepupoBath MOHATUSIMHU:
JIEKapTOBBI KOOPIMHATHI B
MIPOCTPAHCTBE, BEKTOD,
MOJTyJTb BEKTOPA, paBEH-
CTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA,
YTOJI MKy BEKTOPAMH,
CKaJIIPHOE TIPOU3BEICHHUE
BEKTOPOB, KOJUTMHEAPHBIE
Y KOMIUTAHAPHBIC BEKTOPHI

6.16

MIT1.1;1.3

OnepupoBaTh MOHATHSIMHU:
JIEKapTOBBI KOOPJMHATHI B
MIPOCTPAHCTBE, BEKTOP,
MOJTyJTb BEKTOPA, paBEH-
CTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA,
YTOJI M@Ky BEKTOPAMH,

l ckansipHOE TTPOU3BEACHUE
BEKTOPOB, KOJUTMHEAPHBIE
Y KOMIUTAHAPHBIC BEKTOPBI

6.16

MIT1.1; 1.3

Haxomuts cymmy
BEKTOPOB U IIPOU3BEJCHUE
BEKTOPA HA YHCJIO0, YTOJI
MEXIy BEKTOPaMH,
CKaJIsIpHOE MPO-
U3BECHUE, PACKIIAIbIBATh
BEKTOp I10 IBYM
HEKOJUIMHEAPHBIM
BEKTOpaM

6.17

MIT 1.1

Pemate mpocreiimue
TE€OMETPUYECKUE 3a7a9n
Ha [IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOI'O METOAA

6.19

MIT1.1;1.2;1.3;3.1

Bcero 3ananuii — 6, U3 HUX 10 YpOBHIO ciiokHOCTH: b — 5, IT— 1.
MakcumanbHBIA TEPBUYHBIN 6am1 — 7

Kpurepuu oneHuBanus:

KpI/ITepI/II/I OLICHHUBAHMA BBIIIOJTHCHUA 3aJaHUA

baner




AN S e

3aganue Ne 1: BepHo HaiifieHa JyiiHa BEKTOpa 1
PelieHne HeBepHOE WIIM OTCYTCTBYET 0
3amanne Ne 2: OO0CHOBAaHHO BBHIYHCIICHA JTTMHA KOMOMHAITUN BEKTOPOB 1
PelieHne HeBepHOE WIIM OTCYTCTBYET 0
3aganue Ne 3: BepHo ycTaHOBJIEHA KOJUTMHEAPHOCTh BEKTOPOB 1
PelieHne HeBepHOE WIIM OTCYTCTBYET 0
3amanne Ne 4: OO0CHOBaHHO HaWIEHBI KOOPAMHATHI CEPEAMHBI OTPE3Ka 1
PelieHne HeBepHOE WIIM OTCYTCTBYET 0
3amanne Ne 5: BeicoTa 1 paanyc ceueHus: HalJIeHbI C MIOJTHBIM 000CHOBAaHHEM 1
PelieHne HeBEpHOE WIIM OTCYTCTBYET 0
3ananue Ne 6: BepHo onpenenés Bua TpeyrojbHUKa B IPOCTPAHCTBE 2
Jlomy1ieHa BEIYUCIUTENbHAS OMTHOKA, B PE3YJIbTATE Yero MOJy4YeH HEBEPHBIN OTBET 1
PelieHne HeBEpHOE WIIM OTCYTCTBYET 0
Cucrema ouleHUBaAHUS
OTMeTKa 1o NATHOAUILHOM IIKaJIe «2» «3» «4» «5»
[TepBuuHbIe OaLTBI 0-1 2-3 4-5 6 -7
[TponomxurensHOCTh pabOThl — 40 MUHYT;
Haiinure umny Bektopa a=4k—3J .
Haiiyiure nmmny Bektopa2 g—b ecmu d|—4;1;5/,b/3;—5;—1].
BbIsicHuTE, IPU KaKUX 3HAYCHUSX S U t, BEKTOpA d {3 ;S 4} ,b {t ;1 —8} - KOJUIMHEAPHBL.
Haiiaure koopaunate! Touku B, ecniu A(0;3;-4); K(1;-4;4), a Touka K-cepenuna AB.
Haiiyiure yron mexty Bektopamu  d|—1;3;2|ub 4;5;0)
Bepuunsl Tpeyronsanka ABC nmerot koopaunatel A {2; -3; -1}, B {-3;-1; 2}, C {1; -2; 5}.
Onpenenure BUJ 3TOr0 TPEYTrOJIbHUKA.
Kontponbnas padora Ne3
«IToBTOpEHUE, 0000IICHNE, CUCTEMATHU3AIHS 3HAHUIDY
Ne IIpoBepsiembie Kox | MeranpeaMeTHbIi Yposennb MaxkcumanbHbII
n/n npeJaMeTHbIE K2C pe3yJabTaTt CJIOSKHOCTH: 0aJ1 3a 3agaHue
pe3yJbTaThl b/l
1. YMeHue HaxoguTh 00beM 6.6 1.1; 1.3 b 1
TeJa BPAIICHUSI
2. [Mpumenenue hopmyn 6.6 1.1; 1.3 b 1
HaxOXIeHNUI 00BéMa
KOHYycCa, IWINH/PA, 1apa u
YCEUYEHHOIO KOHYCa.
3. OnepupoBars noHsitusimMu: | 6.16 MIT1.1; 1.3 b 1

JIeKapTOBBI KOOPJMHATHI B
MIPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PaBEH-




CTBO BEKTOPOB,
KOOpJUHATHI BEKTOPA, YToJl
MEXIy BEKTOPaMHU,
CKaJISIpHOE MPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPbI

4. Haxoauts cymmy BekTopoB | 6.17 MIT 1.1 IT 2
Y IPOU3BEJICHUE BEKTOpa
Ha YUCJI0, YTOJ MEXTY
BEKTOPAaMHU, CKaJISIPHOE
MPO-U3BEJICHUE,
packiaibIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM

5. Pemate mpocreiimue 6.19 | MII1.1;1.2;1.3;3.1 11 2
r€OMETPUYECKHE 3a/1a91 Ha
MNPUMCHCHUC BCKTOPHO-
KOOPJMHATHOTO METOJIa

Bcero 3ananuii — 5, u3 HUX 110 YpOBHIO cioxkHOCTH: b — 3; T — 2.
MakcumanbHbIA MepBUYHBIN 6a1 — 7

Kpurepun oneHuBanus:

Kputepuu olleHUBaHUS BBHITIOTHEHUS 3aJaHUS Bammel
3amanne Ne 1: BepHo HaiiieH 00bEM Tena BpaleHus 1
PelieHne HEBEpHOE WIIM OTCYTCTBYET 0
3amanne Ne 2: OO0CHOBAaHHO BBIYHCIICHA JIJTMHA BBICOTHI KOHYCA. 1
PelieHne HeBEpHOE WIIM OTCYTCTBYET 0
3amanne Ne 3: BepHo HaiiieHa JIMHA KOMOMHAIIUN BEKTOPOB 1
PelieHne HeBEpHOE WIIM OTCYTCTBYET 0
3amanne Ne 4: YTon Mexy BEKTOpaMy HalJIeH C TIOJTHBIM 000CHOBaHUEM 1
PelieHne HEBEpHOE WIIM OTCYTCTBYET 0
3anganue Ne 5: Bujg TpeyroibHUKa B MPOCTPAHCTBE ONPENEIIEH MPABUIILHO, BCE IIaru 2
000CHOBAHBI
JlomyiieHa BEIYMCIUTENbHAS OMIMOKA, B pe3yJIbTaTe YETO MOJIyYeH HEBEPHBIA OTBET 1
PelieHne HeBepHOE WIIM OTCYTCTBYET 0
CucreMa oneHUBaHHS
OTMeTKa Mo NATHOAIILHOM IIIKaJIe «2» «3» «4y «5»
[TepBuuHbIe OaJLIBI 0-1 2-3 4-5 6-—7

[TponomxuTenbHOCT paboThl — 40 MUHYT;

1. [IpssMOYTONBHBIN TPEYTOIBHUK C KaTeTaMH 8 CM U 6 CM BpalllaeTcs BOKPYT MEHbIIEero karera. Halqurte
00BEM MOJTYUYEHHOIO TeJla BpallleHuUs.

2. Konyc Bbicotoit 10 cMm 1 auameTpoM ocHOBaHHUsA 12 cM pa3pe3anu napauielbHO OCHOBAHUIO Ha
pacctosgHuu 4 cM OT BeplIMHbI. YeMy paBHa BBICOTA U PaJANyC BEPXHErO CEUCHUs?




3. Haiizure mumny Bektopa2 d—b ecmm d|—4;1;5),b(3;-5;—1].

4. Haitnure yron Mexxay BektopamMu  a|—1;3;2/u b 4;5;0

5. Bepmunsbl TpeyronsHuka ABC umerot koopaunatel A {2; -3; -1}, B {-3;-1; 2}, C {1; -2; 5}.
Omnpezaenute BU 3TOrO TPEYrojJbHUKA.
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