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1. MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma o6mieodpazoBaTenbHOro yueoHoro npeamera OVYIL03
MaremaTuka npeJHa3HauYeHa AJis U3y4yeHus MaTeMaTuku B EHoTaeBckoM ¢uinaie
I'bBOY AO BO «AT'ACY» npu peanu3anuu 00pa3oBaTebHON MPOTrpamMMbI
cpeaHero oo011ero 0opa3oBaHus B IIpejiesiax OCBOECHUS OCHOBHOM 00pa30BaTeIbHOM
nporpammbl - CITO  (OIIOIT CIIO) no mpodeccun 29.01.33 Mactep 1o
V3TOTOBJICHUIO IIBEMHBIX U3/ICIIUM.

Pabouas mporpamma yuye6Horo nmpeamera OVYIL.03 MaremaTrka coctaBieHa
Ha OCHOBe TpeboBaHuM K pe3yibratam ocBoeHuss OOIl COO, npenacTaBiIeHHBIX B
OI'OC COO, yrepxkaenHoM Ilpukazom MuHucTepcTBa 00pa30BaHUS U HAYKH
Poccuiickoit  ®Denepanun ot 17 wmas  2012r. Ned13 (¢ wu3MeHeHUsSIMU U
nononHeHusiMiu) U B cootrBercTBUU ¢ POOII COO, yrBepxkaeHHon Ilpukazom
MunucrepcrBa npocsemienus Poccun ot 18.05.2023 Ne 371.

OO0yueHnue mMaremMatuke AaET BO3MOXKHOCTHh Pa3BUBATh y y4alllMXCs TOUYHYIO,
palMoOHANIbHYI0O ¥ HMHQOPMATHUBHYIO pe4b, yMEHHE OTOMpaTh HaumboJee
MOJIXO/ISIIUE SI3bIKOBBIE, CHMBOJIMUECKHE, Tpadrueckue cpecTBa JIJIsl BHIPAKECHUS
CYKJICHHI U HaIJISIAHOTO UX MPEICTaBICHUS.

Heo0xonuMbpIM KOMIIOHEHTOM 00111€H KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU
ABIAETCS OO0Iee 3HAKOMCTBO C METOJAMHM TIO3HaHUS JCHCTBUTEIBHOCTH,
OpEACTaBICHUE O MPEAMETE M METOAE MATEeMaTUKH, €ro OTIMYHUAX OT METOJIOB
€CTECTBEHHBIX M T'yMaHUTapHbIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHUS
MaTeMaTUKH JUIsl PEIIeHUs Hay4yHbIX M MPHUKIATHBIX 33dad. Takum oOpazowm,
MareMaTH4yeckoe oOpa3oBaHHWE BHOCHUT CBOM BKJIan B (opMupoBaHHE 0OIICH
KyJbTYpBI YEIOBEKA.

MN3yuenue MaTeMaTHMKd  CHOCOOCTBYET  3CTETHYECKOMY  BOCIHMTAHMIO
YeJIOBEKA, MOHMMAHMIO KpPacoThl M M3SLIECTBA MAaTEMaTUYECKUX PACCYXKACHHI,
BOCTIPUSITUIO TEOMETPUUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHH.

Conepxxanue mnporpammbl ydeOHoro mnpeamera OVIL.03 Maremartuka

HaIIpaBJICHO HAa OOCTHIKCHHEC CICAYIOIMUX ueﬂeﬁ:



e popMHpoOBaHHE IEHTPAJbHBIX MaTeMaTHYECKUX MOHSITUH  (YHUCTO,
BEJIMYMHA, TeOMETpuYecKas (Qurypa, IepeMeHHas, BEPOATHOCTb, (YHKIIHMS,
MPOU3BOAHAS, UHTErpan), o0ecrieunBaroIInX MIPEEMCTBEHHOCTD 151
MEPCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIINXCS;

® [IO/IBEICHUE YYallUXCAd HA JOCTYNHOM JJII HHMX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYXAIOUIEro MUpPA, NOHMMAHUIO MaTeMaTHKU Kak
4acTH 00IIeH KyJIbTyphbl 4eIOBEYECTRA;

® Da3BUTHE HWHTEJUIEKTYaJbHbIX W TBOPYECKHUX CHOCOOHOCTEW ydaliuxcs,
NO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUH, KPUTHYHOCTH
MBIIICHHS, UHTEPECa K U3yUCHHUIO0 MaTeMaTUKH;

e popmupoBanue GyHKIMOHAIBHOW MaTeMaTHUYE€CKOW TPaMOTHOCTH: YMEHHUS
pacrio3HaBaTh MaTEMaTHUYECKHUE AaCIEKThl B PEajbHBIX JKM3HCHHBIX CHUTYyalUsX U
Opyu M3YYCHUHM JIPYTHX YYEOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTeH, (OpMYIHpOBaTH HMX HA S3bIKE MaTEeMaTUKW M CO3/aBaTh
MaTEeMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBIM MaTeMaTUYECKUM ammapat s
pEIIeHHs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATH U OIICHUBATH
MOJIYYE€HHBIE PE3yJIbTaThI.

[Iporpamma yrinyOGn€HHOTO YpOBHS TpeAHa3HAayeHa A NPOPUIHHOTO
U3y4YeHHs] MareMaTuku. [Ipu BBIMOTHEHWH HSTON MPOTPAMMBI MPEIBSIBISIOTCS
TpeOoBaHuA, COOTBETCTBYIOIIUE HAIPABJICHUIO MaTeMaTHKa TSI
npodecCHOHAIbHONW JesTeNbHOCTH. BMecte ¢ TeM BBIIYCKHHK TOJy4YaeT
BO3MOKHOCTh H3YYHUTh MAaT€MaTUKy Ha ropasao Oosiee BBICOKOM YpOBHE, YTO
co3aacT pyHIaMEeHT ISl TaJbHEHIIIeTO CEPhE3HOTO N3YUCHHSI MAaTEMaTHKHU B BY3e€.

['maBHBIMU 3a7a9aMul peanu3anuu nTporpaMMbl yaeoHnoro npeamera OVIL03
Maremaruka sIBISOTCS:

. obOecrieueHus: CHOPMHUPOBAHHOCTH TMPEACTABICHUNH O COIMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHUX (DAKTOPAX CTAHOBIICHUS MaTEMAaTUKH;

. oOecrieueHus: cpOPMUPOBAHHOCTHU JIOTUUECKOTO, AATOPUTMHYECKOTO U

MAaTECMATHYCCKOI'O MBIIIJICHU A,



. oOecrniedeHns CPOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOTyUYEHHBIC
3HAHUS MPU PEIICHUH Pa3IUIHbIX 33]1a4;

. obecrnieueHus: chOPMUPOBAHHOCTU MPEJICTABICHUN O MaTeMaTUKE Kak
4acTh  OOIIEUeIOBEYECKOW  KYIbTYphl, YHUBEPCAIbHOM  SI3BIKE  HAyKHW,
TIO3BOJISIOIIEM OMUCHIBATh U M3Y4aTh PeasbHbIC MPOLIECCHI U SBICHHUS.

B pabouyio mporpamMmy BKIIOUEHO COJCpXKaHHWE, HaIlpaBICHHOE Ha
dopmMupoBaHue y 00yJarOUIUXCsl KOMIIETEHIINIA, HEOOXOTUMBIX JIJISi KAY€CTBEHHOTO
ocBoenus OIIOIT CIIO na 6a3e 0CHOBHOIrO 00I1Iero oOpa3oBaHUs — MPOrPAMMBI

NOJIFOTOBKM KBaTU(UIMPOBAaHHBIX padbounx, ciayxkaumx ([IITKPC).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOT' O IPEIMETA

Marematuka  sBigeTcs — (yHIaMeHTaJdbHOW  00IIeoOpa3oBaTeIbHBIM
NPEeIMETOM CO  CJOXKUBIIUMCS  YCTOWYMBBIM  COJACp)KAHUEM H  OOIIMMH
TpeOOBaHUAMHU K TIOJITOTOBKE 00 YyUaIOIINXCS.

OO6mue 1enu u3yuyeHnuss MaTeEMaTUKU TPATUIIMOHHO PeaTu3yloTCsa B YETHIPEX
HAIIPABJICHUSIX

1) oO11ee npeicTaBIeHUEe 00 UIESIX U METOJIaX MaTeMaTHKH;

2)  HHTEIUICKTYyallbHOE Pa3BHUTHUE;

3)  oBmajgcHHE HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSMU U YMCHUSMU;

4)  BOCHHTATEJILHOE BO3JCHCTBHE.

[Mpodummzanust meneld mMaTeMaTHYECKOTO OOpa3oBaHUs OTpakaeTcsl Ha
BBIOOpE MPUOPUTETOB B OPraHU3AINU YUSOHOU AESITENbHOCTH o0yuatomuxcs. s
TEXHOJOTHYECKOTO Mpoduis MnpodecCHOHATBHOIO0 00pa3oBaHMs BBHIOOp Ienen
CMEIIaeTcsl B MParMaTHdecKOM HaIMpaBJICHUH, MPEAYyCMATPUBAIOIIEM yCHICHUE H
pacipeHue MPUKIIATHOTO XapakTepa U3YYCHUS MaTEMaTUKH,
MMPEUMYIIECTBEHHOM OPUEHTAllMd Ha AJTOPUTMHUYECKHU CTWJIb MO3HABATEIBLHOU
JESTETHbHOCTH.

IIpu ocBoenun npodeccuii CIIO conuanbHO-3KOHOMUYECKOTO MNPOduUs

npodecCUOHabHOrO0 00pa30BaHusl MaTeMaTHKa u3ydaercs 0ojee yriiyoJieHHo, KaKk



npoUIbHBIA  y4eOHBIM MPEAMET, YYHUTHIBAIOIIUNA CIEHU(PUKY OCBaMBAEMOM
npodeccun.

N3yuenne MareMaTuku Kak MOpouiIbHOro  001e00pa3oBaTEIbHOTO
y4eOHOTrO MpeAMeTa, YYHUTHIBAIOMIETO CIEMU(PUKY OCBAaMBAEMBIX CTYyJEHTaAMHU
npodeccuit CI1O unu cnenmansaoctu CI1O, obecnieunBaercs:

. BBIOOPOM Pa3TUYHBIX MTOJIXO0I0B K BBEJICHUIO OCHOBHBIX TIOHSATHH;

. GopMuUpOBaHUEM CHCTEMBl YYeOHBIX 3aJlaHui, O00EeCTIeUnBaAIONINX
3¢ (HeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX IEJIEBBIX YCTAHOBOK;

. oOorameHneM CHeKTpa CTHIeH yd4eOHOW MAesITeNTbHOCTH 3a CYET
COTJIACOBaHMS C BEAYIIMMHU JEATEIHHOCTHBIMU XapaKTEPUCTHUKAMU BBIOPAHHOM
npodeccuu / cieruaibHOCTH.

[IpodunpHast cocTaBismOImas OTpakaeTcs B TPEOOBAaHUSAX K IOATOTOBKE
00ydJaromuxcs B 4acTH:

. oO1el CUCTEMBbI 3HAHUM: CO/IepKATEIbHBIE TPUMEPHI UCTIOIB30BAHMS
MaTEMaTUYECKUX UJIeH U METO/IOB B MPO(PECCUOHAIBHON IS TENbHOCTH;

. YMEHUH: pas3iuyue B ypoBHE TpeOOBaHUH K  CIOXKHOCTH
NPUMEHSIEMBIX aJITOPUTMOB;

. MIPAKTUYECKOTO UCIOJIBb30BaHUS MPUOOPETEHHBIX 3HAHUM U YMEHUM:
WHAUBUAYATFHOTO Y4€OHOTO ONBITa B IMOCTPOSHUUW MAaTEeMAaTHUYECKUX MOJEjei,
BBITIOJTHEHUHU UCCIIEI0BATEILCKUX TPOEKTOB.

Conepxanne ydeOHoro mpeamera OVYIIL.03 Maremarnka pa3paboTaHo B
COOTBETCTBHM C OCHOBHBIMH CO/I€PKATEIbHBIMU JTUHUSAMH 00YUEHHS MaTeMaTHKeE:

. anrebpandeckasi JIMHUSA, BKIIOYAIOIIas CUCTEMATHU3alUI0 CBEACHUN O
qucax; U3yuyeHHe HOBBIX U 0000IIeHNE paHee N3YUYEeHHBIX onepaluil (BO3BEICHHUE
B CTENEHb, M3BJICUYCHHUE KOPHSA, JOrapu(pMupoBaHUE, CHUHYC, KOCHHYC, TaHI'EHC,
KOTaHI€HC U OOpaTHBIC K HUM); U3yUYE€HHE HOBBIX BUIOB YHCIOBBIX BBIPAXKEHUN U
(GopMyn; COBEpIICHCTBOBAHHWE NPAKTHUECKUX HABBIKOB U BBIYUCIUTEIBHOU
KyJbTYypbl, pacIIUPeHHE W COBEPIICHCTBOBAHWE alreOpanveckoro ammaparta,
chOpMUPOBAHHOTO B OCHOBHOM IIKOJIE, M €ro MNPUMEHEHHE K PEUICHHIO

MATCMATUYCCKUX U IPUKIIAAHBbIX 3a1a4,



. TEOPETUKO-(YHKIIMOHATbHAS JTUHUS, BKJIIOYAOIIAs CUCTEMATHU3aLIUI0
U paclIMpeHHe CBEACHUW O (PYHKIUAX, COBEPIICHCTBOBAHUE TrpadUuecKux
YMEHUM; 3HAKOMCTBO C OCHOBHBIMH HJEIMH M METOJaMU MaTEMaTHYe€CKOTO
aHanu3za B 00bEME, MO3BOJSIONIEM HCCIEI0BAaTh JJIEMEHTApHbIe (DYHKIUU H
pemaTth TMpoCTeillne TeoMeTpuueckue, (Qu3nueckue U Jpyrue MPUKIAJIHbIC
3a/1a4H;

. JIUHUS YpaBHEHUW M HEPABEHCTB, OCHOBAHHAs Ha TOCTPOCHUHU U
UCCJICIOBAaHUY MAaTeMaTUYECKUX MOJIEJIeH, MepeceKaromascs ¢ aareopandyeckon u
TEOPETUKO-QYHKIIMOHATBLHON  JIMHUAMHM W BKJIIOYAKONIas  pa3BUTHE U
COBEPIIICHCTBOBAHUE TEXHHUKU alreOpanuecKux MNpeoOpa3oBaHUM Jisi pEIICHUs
ypaBHEHUM, HEPABEHCTB W cHUCTEeM; (OPMHUPOBAHHE CIOCOOHOCTH CTPOUTH U
UCCJIEJIOBATh MPOCTEHIIINE MAaTEeMAaTHYECKUE MOJICNU MPU PEIICHUU TPUKIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CTICIIUATbHBIX JUCITUTIINH;

. T€OMETPUYECKas JIMHUSA, BKIIOYAIOIIAS HAIJISIAHBIE MPEICTABICHUS O
IPOCTPAHCTBEHHBIX PUTYpaxX U U3y4yeHUE MX CBOMCTB, (GOPMUPOBAHHE U PA3BUTHE
POCTPAHCTBEHHOTO  BOOOPaXKEHMs, pa3BUTHE CIOCOOOB T€OMETPHUECKHUX
U3MEPEHUN, KOOPIMHATHOTO M  BEKTOPHOTO  METONOB ISl  PELICHUS
MaTEeMaTUYECKUX U MPUKIIAIHbBIX 3a/]a4;

. CTOXacCTUYeCKas JMHHUS, OCHOBAaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX
YMEHUW, TPEICTAaBICHUII O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTAX
OKPY’KaIOUIEro MUpA.

B rtemarnueckom tutane mporpammbl ydeOHoro mipenmera OVYILO03
MaremaTtnka ydeOHBIM MaTepuan TMpeAcTaBlIeH B ¢GoOpMe dYepeIyromerocs
Pa3BEPTHIBAHUS OCHOBHBIX COAEPKATENbHBIX JIMHUM (aJIre0pandeckoi, TEOPETUKO-
(GYHKITMOHAIPHON, YPABHCHHUI W HEPABEHCTB, TEOMETPHUECKOM, CTOXaCTUIECKOM ),
YTO TMO3BOJISIET THUOKO HCMOJB30BaTh HUX pACIOJIOXKEHHE U B3aUMOCBSA3b,
COCTaBIIATh PabOYMil KaJICHIAPHBIA TUTAH, MO-Pa3HOMY 4Yepedys y4eOHBIE TEMBI
(rmaBbl y4eOHUMKA), y4uThIBasg Mnpoduib MNpodecCHOHAIBLHOTO 00pa3oBaHuUs,
cneuuduky ocsauaeMoit npodeccuu CIIO mnm cnenuansHoctu CIIO, rmyOouny

HU3YyUCHUA MaTCpualia, YPOBCHb IIOAI'OTOBKHU CTYACHTOB 110 IIPCAMCTY.



C nuenbto peanmuzauuu paboyeil MporpaMMbl BOCIHUTAHUS HU3Y4YEHHUE
OVIL.O3Maremarnka Ben€Tcsi B XOJ€ YPOYHOM M BHEYPOUHOM JEATEIBHOCTH,
OCYIIECTBIISIEMON (pUIMAIOM, COBMECTHO C CEMbEH U JIPYrMMHU HHCTUTYTaMH
BOCITUTAHUSI.

Cornacio ®I'OC cpeanero oOmiero oOpa3oBaHUs, B COOTBETCTBUHU C
mianoM BHeypouHoil nestenbHoctr OIIOIT CIIO no mpodeccuu 29.01.33 Mactep
[0 U3TOTOBJICHHUIO IIBEHHBIX HM3Aenuil B xone uzydeHuss OVYIL.03 Maremaruka B
TedeHue 1, 2, 3 ceMecTpoB pealu3yeTcs Kypc BHEYPOUHOH AEATETBbHOCTH (KYpC
«naauBunyansHbIi mpoekT»). O0BEM Kypca - 32 yaca.

B cootBerctBUU ¢ yuebHbIM TuianoMm OITOIT CIIO no npodeccun 29.01.33
MacTtep MO H3rOTOBICHHUIO IIBEHHBIX wu3aenuii B xoxe wuszydeHuss OVIL.O3
MatemaTuka 1Mo OKOHYaHUHM CEeMECTpa MPOBOAUTCS TEKyIIas aTTeCTalMs, 3a1aHHs
KOTOpPO#l OXBAaTBHIBAIOT BCE TEMbI, M3yYEHHBIE CTYJCHTOM 3a ceMecTp. Tekymias
aTTecTalys 3a CEMECTpP IPOBOAUTCA B paMKax IMPAKTUYECKUX 3aHATUNA IIO
npenmety. dopma npoBeeHus TEKYIIEH aTTecTallii — KOHTPOJIbHBIE PA0OTHI.

N3yuenue  obmeoOpazoBaTenbHOro  yueOHoro  mpeamera  OVYILO3
MaremaTuka 3aBepiiaeTcs IMOABEJACHHEM HTOTOB B (opMe dK3aMEHa B paMKax
IPOMEXYTOYHOM aTTecTalluk OOYYaloIIUXCS B TIPOIECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ nonyuenuem cpeanero odmero oopazosanus (ITITKPC).

3. MECTO YYEBHOI'O NIPEJMETA B YYEBHOM I1JIAHE

VYuebnniii mpeamer OYIL.03 Maremartuka sBiseTcs y4eOHBIM TIPEIMETOM
npeaMmeTHor obnactu «Martematuka u uHpopmatukay OI'OC cpeagnero obriero
o0Opa3oBaHwUsI.

VYuebnsiii mpeamer OVYII1.03 Marematrka BXOJIUT B COCTaB OOMUX y4EOHBIX
MPEAMETOB, 00s13aTENIbHBIX /JISI OCBOCHHS COLUAIbHO-’KOHOMHUYECKOTO MpOQuIs
npodeccuonansHoro 06pazoBanusi ydebnoro twrana OITOIT CITO (IMIKPC) mo
npodeccun 29.01.33 MacTtep 10 HM3rOTOBJICHUIO IIBEWHBIX H3JIEIMM Ha 0asze
OCHOBHOT'O 001Iero o0Opa3oBaHusl C MOJYYEHUEM CPEIHEro OOIIero oopa3oBaHMUs.

Ha u3yyenue yueOHOro npenmera Ha yriyOJieHHOM ypoBHE oTBoauTcs 190 yacos,
9



B ToM uncie 106 yacoB Ha BapUaTUBHYIO YACTb.

4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HPEAMETA

OcBoenne coxaepkanust yuebnoro mnpeamera OVIL03 Maremartuka
o0ecreynBaeT JOCTHKEHNE 00YHYaIOIIMMUCS CIEAYIOIIUX Pe3yIbTaTOB:

Juunocmmnuix:

JIP6 paciMpCHUC KU3HCHHOTO OIIbITA U OIIbITa ACATCIIBHOCTU B IPOLICCCC

peam3aliii OCHOBHBIX HaHpaBHeHI/Iﬁ BOCIIMTATEJIbHOU ACATCIIBHOCTU,
B TOM 4YHUCJIC B 4HaCTH.:

I'PpaxKIaHCKOIo BOCIIMTAHUA .

JIP6.1 cpopMUpOBAaHHOCTh TPAXKIAHCKOW MMO3ULMUUA OO0yYaroulerocs Kak

AKTUBHOI'O U OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOI’O O6HIGCTB3;

JIP6.6 yMeHHne B3aMMOJEHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTaMU B
COOTBETCTBHHU C UX PYHKIIUSIMU U Ha3HAYCHHUEM;
JIP6.35 npencraBieHne 0 MaTeMaTHYECKMX OCHOBaX (DYHKIIMOHUPOBAHMS

Pa3TUYHBIX CTPYKTYp, SIBJICHHUH, MpPOULEAyp TpakIaHCKOro oOmiecTBa (BBIOOPHI,

OMPOCHI U APYTOE);

NAaTPUOTHIECCKOIo BOCIINTAHUA:

JIP6.36 chopMHUPOBAaHHOCTL POCCHUCKON TPAKIAHCKON HISHTUYHOCTH,
YBOXEHHUS K MPOILIJIOMY W HACTOSIIEMY POCCHMCKOM MaTeMaTHKH, IIEHHOCTHOE
OTHOIICHUE K JOCTHXCHHUSIM POCCHMCKHX MaT€MaTHUKOB MW POCCHUCKOU
MaTeMaTHYE€CKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX JOCTHKECHHM B JAPYTMX HayKax,

TEXHOJIOTHUSAX, c(hepax SIKOHOMUKHU;

AVYXOBHO-HPABCTBCHHOI'O BOCIIMTAHHNA .
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JIP6.11 oco3HaHME NyXOBHBIX LIEHHOCTEW POCCUMCKOTO HAPO/Ia;

JIP6.12 cpopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, HATHUYECKOTO

MOBE/ICHUS;
JIP6.14 oco3HaHue TUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYyIIEro;

ICTETHICCKOI'O BOCIIMTAHUA

JIP6.37 »>creTnueckoe OTHOLIEHHE K MHpPY, BKJIOUYasl 3CTETHKY

MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHU;

JIP6.38 BOCIIPUUMYHNBOCTE K MATCMATHYCCKHUM AaACIICKTAM Pa3JIMYHBbIX

BHUJIOB UCKYCCTBA,

bu3snyecKoro BOCIUTAHUS:

JIP6.21notpeOHOCT B  (DU3UYECKOM COBEPIICHCTBOBAHUM, 3aHATHUSAX
CIIOPTUBHO-0370POBUTENBHON NEATEIHHOCTbIO;
JIP6.39 chopMupoBaHHOCTH YMEHUS MPUMEHSITh MaTEMaTHYECKUE 3HAHUS

B HUHTCPCCAax 310pOBOI'0 U 0e30macHOTO 06pa3a KHN3HU,

JIP6.40 OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0POBbIO (370pOBOE
nuTaHue, cOaJaHCUPOBAHHBIA PEXKHUM 3aHATHH U OTIbIXa, peryJsipHas

¢bu3uveckast akTUBHOCTB ),

TPYAOBOI'O BOCIIMTAHUA

JIP6.23roToOBHOCTh K  TPYHdY, OCO3HAHUE IIEHHOCTHM  MAacTepCTRBa,

TPYIOII00HE;

JIP6.25 unTepec k paznuvHbIM chepam mpodecCHOHATBHON NeATeIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccuu u peann30oBhIBAThH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,

JIP6.41 TOTOBHOCTHh M CIIOCOOHOCTh K MaTEMAaTHUUYECKOMY OOpPa30BaHUIO U

caM0o00Opa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU;
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JIP6.42 TOTOBHOCTh K AKTMBHOMY YYaCTHIO B DPEIICHUH MPAKTHYECKUX

3a7a4 MaTeMaTH4EeCKOM HaIpaBJICHHOCTH,

IKOJIOIrH4€eCKOIro BOCIIMTAHUA

JIP6.27chopMUpOBaHHOCT  DKOJIOTMYECKOM  KYJIBTYpbl,  I[OHUMaHHUE
BJIUSIHUSL COLMAIBbHO-DKOHOMUYECKUX IMPOLIECCOB Ha COCTOSIHUE MPUPOJHON U
COLIMAIbHOM CpeJibl, OCO3HAHKE ITI00aIBHOI0 XapaKTepa SKOJIOIMUECKUX MpodieMm;

JIP6.43 opueHTanus Ha NPUMEHEHME MATeMAaTHUYeCKUX 3HAHWM s

peuicHus 3a1a4 B obJacTu 01<py>1<afomeﬁ CpCabI;

JIP6.44 IIIAHUPOBAHUC TMOCTYIIKOB U OLICHKH X BO3MOKHBIX HOCJIGIICTBI/Iﬁ

JUJTSL OKPYKAOIIEN CPEJIbL;

IHCHHOCTH HAVYHOI'O ITIO3HAHMUA .

JIP6.45  cpopmMUpOBaHHOCTE  MHUPOBO33PEHHUS,  COOTBETCTBYIOLIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOILIECTBEHHOM MPaKTUKU;

JIP6.46 moHMMaHHe MaTeMaTHYeCKOM HayKd Kak cdepbl YeIoBEUYeCKOU

ACATCIIBHOCTH, OTAIIOB e€ Pa3BUTHUA U BHAUYUMOCTH I PA3BUTHUA HUBUIIU3AIUHN,;

JIP6.47 oBnazeHue A3bIKOM MAaTEMAaTUKHA U MAaTEMATUYECKOU KyJIbTYpOH Kak

CPEIICTBOM TMO3HAHUS MUPA;

JIP6.48 TOTOBHOCTb OCYIIECTBIATh MPOCKTHYIO U HCCIEI0BATEILCKYIO

ACATCIIbHOCTD MHANBUYAJIbHO U B I'PYIIIIC.

Memanpeomemmnuix:

MP1 ocBocHHBIC  OOYYAIOIIMMHUCSA  MEXKIPEIMETHBIC  TOHATHA U
YHUBEpCAJbHbIE  y4eOHBIE  JIeMCTBUS  (peryJsiTUBHBIE,  TO3HaBaTEJbHbIC,
KOMMYHUKATHUBHBIC);

MP2 cnocoOHOCTh HMX HCIIOJIB30BaHUS B ITO3HABATEIBHOM M COLMAILHOI
MPAKTHUKE, TOTOBHOCTh K CAMOCTOATEIBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM  ACATENBHOCTH,  OpraHM3aluyd  y4eOHOro  COTPYJHHMYECTBA  C

negarornt4CCKnuMum pa6OTHI/IKaMI/I n CBCPCTHHKAMH, K Y4YaCTHIO B IIOCTPOCHHH
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MHIUBUIYaIbHON 00pa30BaTeIbHON TPAEKTOPHUHY;
MP3 oBnageHue HaBbIKAMU Y4e€OHO-UCCIENI0BATEIbCKOM, MPOEKTHOW H

COLMAJILHOM JICSITCIbHOCTH,

MeranpenMeTHbIE pe3yJlbTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTesibHOM

IporpaMMbl JOJIKHBI OTPaXKaTh:

Ognaoenue VHUBEPCA/IbHbIMU yueoOHbIMU no3nasameJsibHbimu

oelucmeusimu.

a) 0a30BbIE JOTHYeCKHEe TeHCTBUA:

YVYIII26 BbIABIATE W XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY TMOHIATHUIMH,

dbopMyTUpOBATH ONIPEACICHUS TOHATHH,

YVIIJ2.1 ycraHaBiuBaTh CYIIECTBEHHBIA MpPHU3HAK KilacCUUKAIUH,

OCHOBAHUIA IJIA 0606H_ICHI/I}I " CPpaBHCHUA, KPUTCPUHU IIPOBOIUMOIO aHAJIN34,

YVYIIJ27 BocrnpuHumarh, (GOpPMYIHpPOBaTH MW IPeoOpa3OBBIBATH
CYXKICHUS: yTBEpUTEIbHbIE U OTPULIATEIbHBIC, EAUHUYHbBIE, YACTHBIE U 00IIue,

YCIIOBHBIE;

YVYIILI(MN)3 BBISIBIIAIT ~ MATEMAaTHYECKHE  3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TPOTHBOpeurs B (akrax, MaHHBIX, HAONIOACHUAX U
YTBEPKICHUAX, MpeJjaratb KPUTEPUHM JJISI BBISBICHUS 3aKOHOMEPHOCTEW U

MIPOTUBOPEUNI;

YVIIJI28 nemath BBIBOABI C  HCIOJB30BAaHMEM 3aKOHOB  JIOTHKH,

ACAYKTUBHBIX 1 HHAYKTUBHBIX YMOSaKqueHHﬁ, YMOBaKJ'HO‘-IeHI/Iﬁ I10 aHaJIOI'H,

YYILI(MHN)6 MPOBOJINTH CaMOCTOSITEIbHO JIOKa3aTeIbCTBA
MaTEeMaTHUYECKUX YTBEPXKACHUU (TIpsAMbIE U OT MPOTUBHOIO), BHICTPAMBATH
apryMEeHTAaIlMI0, TPUBOJAUTHL TMPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH

CcOOCTBEHHBIC CYKXKACHUA U BBIBOABI,
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YVYII29 BoiOupath crnoco0 pemieHust y4eOHOM 3amauu (CpaBHHMBATH
HECKOJIbKO BapHaHTOB PEIICHUS, BbIOMpATh HauOoyiee MOAXOIAIINN ¢ ydéTOM

CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHEB).

0) 0a30BbIE UCCJIETOBATEJIALCKHE TeHCTBUS:

YYI/A30 ucnonp30BaTh BONPOCHI KAK HCCIEAOBATEIIBCKUNA HHCTPYMEHT

MO3HAHMUS,

YVIIA31 dopmynupoBath BONPOCHI, (UKCUPYIOUIUE MPOTHUBOPEUME,

npoOseMy,

YVYIIJ32 ycraHaBiuBaThb MCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,

APryMCHTHUPOBATH CBOIO ITO3UIINIO, MHCHUC,

YyYiiaMmmn)10 MIPOBOJIUTh CaMOCTOSITEJIBHO CIUTaHUPOBAHHBIN
AKCIIEPUMEHT, UCCJIEOBAHUE o YCTAHOBJICHUIO 0COOCHHOCTEH
MaTeMaTHYEeCKOTO OOBEKTa, SBJIEHUS, MPOIECcCca, BBIIBICHUIO 3aBUCHMOCTEH

MCIKOY O6’b€KTaMI/I, ABJICHUAMMU, ITPOICCCAMU,

YYILIA(MH)11camocTosiTensHO (GopMyaupoBaTh 000OIIEHUS U BBIBOIBI
o pe3ynbTaraM MPOBEAEHHOTO HAOMIONEHUS, UCCIIEIOBaHUsA, OIICHUBATh

JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O0IIECHUH;

YVYIIA33nporHo3upoBaTh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKkKe

BBIABUT'ATH IIPCAIIOJIOKCHHA O €T'0 PA3BUTHH B HOBBIX YCIIOBHAX.

B) padorTa ¢ nndopManueit:

YVII /134 BoiaBIATH AePUIUTH HHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX JIJIS

OTBCTA HA BOIIPOC U AJIA PCHICHUA 3ada4Hu,

YVIIJ 21.1 BeiOupats uHPOPMAIIUIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB,
aHANMM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETHUPOBATH MHGOPMAIIHIO

Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

YYIIAMMU)15.1 crpykrypupoBaTh HHPOpMAIUIO, MPEACTaBISATH €€ B

pa3UYHbIX popMax, WITIOCTPUPOBATH rpaUUECKu;
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YVIIJA3S oueHuBaTh HAAEKHOCTh HH(OpPMALMU MO CaMOCTOSATEIBHO

c(OpPMYITHPOBAHHBIM KPUTEPHSIM.

YVYIIA(MHN)16 dopmynupoBaTh mnpsMble W OOpaTHbBIE YTBEPKICHUSA,
OTpULIAaHUE, BBIBOAUTH CJEACTBHUS; pACIIO3HABATh HEBEPHBIE YTBEPXKICHUS U

HaxXo4JuTh B HUX OH_II/I6KI/I,

YYIIA(MHN)17 npoBOauTh MATEMATHUYECKUE OSKCIEPUMEHTHI, pEelIaTh
3aJla4i UCCJIEI0OBATEIIbCKOTO XapaKTepa, BbIABUTATh MPEANIONO0KEHUS, JOKA3IBATh
WA  ONpOBEprarb MX, TMPUMEHSAS HHAYKIUIO, JEAYKIHUI0, aHaJOTHIO,

MaTEMaTH4YCCKUEC MCTOABI,

Osnadenue yHugepcanb HbMU KOMMYHUKAMUBHOIMU OCUCM BUAMU.:

YK/13 BocnpuHuMatrh U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C

YCIIOBUAMM U OCIIAMU O6III€HI/I$I,

YK/14scHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U

IMMCHbMCHHBIX TCKCTaX,

YK151aBath NMOSICHEHUS MO XOJy PEUICHMS 3aJayd, KOMMEHTHUPOBATh

IIOJIyYECHHBIN pe3yJIbTarT;

YKIA(MMU)2 B xome oOCYXIECHHs 3aaBaTh BOMIPOCHI IO CYIIECTBY
oOcyXxmaeMol TeMbI, TPOOJEMBbI, pelaeMol 3aJadd, BBICKA3bIBATh HJICH,
HalleJICHHbIC Ha TOMCK PEIICHMS, COMOCTABIATh CBOM CYXACHUS C CYXKJICHUSIMH
JIPYTUX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3nynie U CXOJICTBO IO3HIIUM, B

KOppeKTHOH popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

YKI(MN)3.1 IIPEJICTABIIATH pe3yabTaThl pelieHus 3a71a4u,
AKCIIEPUMEHTA, HMCCIIECIOBAaHUA, IMPOEKTa, CAMOCTOSATEIHLHO BBIOMpaTh Gopmar

BBICTYIUIEHUS ¢ YYETOM 3aj]1ay MPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPHUH.

0gnadenue yHusepcaabHbIMU PeyaAmueHbIMU OCUCH BUAMU.:
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a) cCaMOOpPraHu3anus:

YPA(MM)1.1 coctaBnaTh IjiaH, alrOpUTM PEIICHUS 3a/add, BBIOUpATH
Croco0 pemeHuss ¢ y4E€TOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BAPUAHTBI PEIIEHUN C

y4€TOM HOBOW HMH(OpMaALUU.

0) CAMOKOHTPOJIL:

YPIA(MMN)2 BJIAJIETh HABBIKAMHU TI03HABATEJILHOM pedieKcHu Kak
OCO3HAHUS COBEpILIAEMBIX JCHCTBUHM M  MBICIMTEIBHBIX IIPOLECCOB, HX
pE3yNIbTATOB; BIAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca M
pe3yJibTaTa pelIeHUsl MaTEMaTUIYECKON 3a1a4H;

YPA(MMN)3 npeaBuaetby TPyAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IPH
pELIeHUN 3aJa4yd, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX

O6CTOHT€HLCTB, JaHHBIX, HaﬁILGHHBIX OI_III/I6OK, BBIABJICHHBIX pr,HHOCTeﬁ;

YPI(MHMN)4 oueHUBaTH COOTBETCTBUE pE3yJbTaTa ILEJIUM U YCIOBUSIM,
OOBSACHATh TPUYMHBI  JOCTHXKEHHMS] WM  HEJIOCTHKEHHUS  pe3yJbTaToB

NS TENBHOCTH, HAXOUTh OIMUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

B) COBMECTHAA JIESATEJIbHOCThD:

YPJI21 mnoHuMaTh M HCHOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW U
WHUBUIYaJIbHONH palbOThl TPH pelIeHWH Yy4eOHBIX 3aaad4, MPUHUMATH IIEJIb
COBMECTHOW JICSATCIHHOCTH, IIAHUPOBATH OpPraHU3AIlMI0O COBMECTHOH pabOTHI,
pacrpenensaTh BUIBI paboT, JOroBapuBaThCs, 00CYKIATh MPOIECC M Pe3yJbTaT

paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFO/ICH;

YP/I22 yuacTBOBaTh B TpyHmoBBIX (hopmax paboTei(00CYyKaeHusi, oOMeH
MHEHUH, «MO3TOBBIC INTYPMBI» W WHBIC),BBINIONHITE CBOIO YacTh pabOTHl M
KOOPAWUHUPOBATh CBOW JACHCTBUS C JPYTMMHM 4YJIE€HAMHU KOMAaH/bl, OIIEHUBATh
KaueCcTBO CBOEr0 BKJIaJla B OOLIMI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM

Y4aCTHUKaMH BBaHMOHCﬁCTBHﬂ.
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Ilpeomemmnuix (yenyod1eHHblil ypoeens):

IIP1 BianeHue METONAMHM JOKA3aTENbCTB, AJTOPUTMAMM PELICHUS 3a]ad;
yMeHHe (QOpPMYIHUPOBATH OINPEACICHUS, aKCHOMBI M TEOPEMbl, MPUMEHSTh UX,

IMPOBOJUTL A0KA3aTCIbHBIC PACCYKACHHUA B XOAC PCHICHHA 3a/1a4;

IIP2 ymenue onepupoBaTh MOHATHSAMU: CTENEHb YUCIHA, JOrapu@m 4duCla;
yYMEHHE BBIMOJHATH BBIYMCICHHE 3HAYEHHH M MpeoOpa3oBaHMs BBIPAXKEHUU CO
CTeneHssMMU U Jorapupmamu,  TpeoOpa3oBaHus  APOOHO-pAllMOHATBHBIX

BBIPAKCHU;

I1P3 YMCHHUC OIICPHUPOBATH NMOHATUAMU. PALMOHAJIBHBIC, HPPAINOHAIIBHBIC,
ITOKa3aTCIbHBIC, CTCIICHHBIC, J'IOI“apI/I(bMI/IIIGCKI/Ie, TPUTOHOMCTPHUUCCKHUC YPABHCHUA

N HCPABCHCTBA, UX CUCTCMBI,

ITP4 ymeHue onepupoBaTh MOHATHAMU: (DYHKIUS, HENIPEPbIBHAS (YHKIIHS,
NPOW3BOJIHAS, TEPBOOOpA3HAasi, OMNpPEICICHHBI WHTErpal; yMEHHE HaxOIUTh
IPOM3BOIHBIE DJIEMEHTAPHBIX (YHKIIMA, HWCIOJB3Ysl CIPAaBOYHBIC MAaTEpHAIbI;
UCCIIEZIOBaTh B MPOCTEHININX clydasx (QYHKIMA Ha MOHOTOHHOCTH, HaXOIUTh
HanOOJIBIIINE U HAMMEHBIIINE 3HaUYCHUs (DYHKIIUM; CTPOUTH I'Pa) KU MHOTOWICHOB
C UCHOJB30BAHMUEM  amlmapara MaTeMaTHYeCKOro  aHajwm3a; [PUMCHSITH
NPOW3BOJHYIO TIpH PEIMICHWH 3aJad Ha JABIKCHHE; peniaTh IPaKTHKO-
OPUCHTHPOBAHHBIC 3a/Jladyl Ha HaWOOJbIIMNE W HAWMCHBIIUE 3HAYCHUS, Ha

Hax0XJICHUE yTH, CKOPOCTU U YCKOPEHUS;

IIPS ymeHue omnepupoBaTh TMOHATUSAMHU: pallMOHANbHAA  (QYHKIHUA,
nokasarenbHas (yHKIUS, CTeneHHas QYHKIUsS, JorapudmMuyeckas QyHKIus,
TpUTOHOMETpUYeCKne (PYHKIMHM, 0OpaTHbIE (YHKIIMH, YMEHUE CTPOUTH Tpaduku
M3YYCHHBIX (DYHKIMI, WCMONB30BaTh TpauKyd TMPU H3YYCHUU TMPOIECCOB M
3aBUCUMOCTEH, TIPU PEIICHUH 3a7a4d W3 JAPYTHX y4eOHBIX MPEIMETOB U 3a7ad U3

peanbHOM )KU3HU; BbIpakaTh (hOpMyJIaMH 3aBUCUMOCTH MEK/ly BETUUYNHAMH;

IIP6 ymeHnue pemiaTh TEKCTOBBIE 3a/1aud Pa3HbIX THUMOB (B TOM YHUCJE Ha
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MPOLIEHTHI, J0JIM M 4YacTH, Ha JBUKEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HaJOTH, 3aJa4i M3 00JIaCTU yNpaBJEHUs JMYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAKEHMS, YPAaBHEHHUS, HEPABEHCTBA M HMX CUCTEMBI IO YCIOBHUIO
3aJa4yM, HCCIIE0BaTh IIOJIy4YEHHOE pPEIICHHE U OLIEHHWBATH IPABIONOJOOHOCTB

pE3yJIbTATOB;

IIP7 ymeHue omnepupoBaTh TMOHATHSAMHU: CcpefaHee apu(MeETHUYECKOE,
MeauaHa, HauOonblllee W HAauMEHbLIee 3HayeHus, pa3Max, JUcCHepcHus,
CTaHJApPTHOE  OTKJIOHEHME  YHCJIOBOro  Habopa;  yMEHHME  M3BJIEKaTh,
UHTEPIPETUPOBATh HUHPOPMAIIMIO, IPEICTABICHHYIO B TAa0JIMIIaX, HA JUarpaMMax,
rpadukax, OTpaKarolIyl0 CBOICTBAa pealbHBIX TPOIECCOB U  SBIICHHUIA;
NPEICTABIATh MH(POPMALMIO C TMOMOMIBIO TaOJIUI] W JUarpamMM; HCCIEA0BATh
CTaTHUCTHYECKHE JaHHbIC, B TOM YHCIIE C MPUMEHEHUEM TpadUYecKuX METOJ0B U

QJICKTPOHHBIX CPCICTB,

P8 ymenue omepupoBaTh MOHSTUSIMU: CIYYaWHBIM OMNBIT U CIIy4aillHOE
COOBITHE, BEPOATHOCTh CIYyYaWHOTO COOBITHS; YMEHHE BBIYUCISTH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpadUUecKUX METOJIOB; TNPUMEHATH (OPMYIBI CIOXKEHHUS H
YMHOXEHHUSI BEpPOSATHOCTEH, KOMOWHATOpHBIE (HaKThl U (HOPMYJIBI TPH PEIICHUU
3a/iay; OlEHWBATh BEPOSITHOCTU PEAbHBIX COOBITHH; 3HAKOMCTBO CO CIIYyYailHBIMH
BEJIMYMHAMH; YMEHHUE PUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHUCEN B

IIPUPOAHBIX U O6H_ICCTBCHHLIX SABJICHUAX,

IIP9 ymeHue omnepupoBaTh MOHATUSIMHU: TOYKA, MOpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, ABYIPAHHBIN YTOJI, CKPEIIUBAOLIMECS PSAMBIC, MAPAILICIBHOCTD U
MEPIEHANKYIAPHOCTD MPAMBIX U TUIOCKOCTEM, YTOJ MEXKAY NMPSIMBIMHU, YTOJI MEXKIY
MPSAMOM MU IUIOCKOCTBIO, YIrOJd MEXAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JIO
IJIOCKOCTH, PACCTOSIHUE MEXJYy NPSAMBIMHU, PACCTOSSHHE MEXAY IUIOCKOCTSIMU;
YMEHHE WCIOJIb30BaTh TPU PEIICHUH 3a7ad HM3yYeHHbIE (AaKThl U TEOPEMBI

IJIAHUMETPUH; YMEHUE OIICHUBATH pa3Mepbl 00bEKTOB OKPYKAIOIIET0 MUPA;

IIP10 ymeHnune onepupoBaTh MNOHATUSMH: MHOTOTPAHHUK, CEUYEHHE
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MHOTOIpaHHHMKa, Ky0, mapaenenunes, MNOpu3Ma, OUpaMuaa, Qurypa u
MOBEPXHOCTh BpalleHUs, UWIUHAP, KOHYC, wMap, cdepa, cedeHus (Urypsl
BpalleHMs], IUJIOCKOCTh, Kacaromasicsi cdepbl, LWIMHIApPA, KOHYCa, IUIOIIA/Ib
MOBEPXHOCTH MUPAMUAbI, TPU3MBbI, KOHYyCa, LHMJIMHApPA, IUIOMaab chepbl, 00beM
KyOa, MpSAMOYroJIbHOTO Napajieienunena, NUpaMuibl, TPU3MBI, LWIHMHIAPA,
KOHyCa, 11apa; YMEHHUE M300pakaTb MHOTOIPAHHUKH M TOBEPXHOCTU BpallleHMUS,
UX CEUEHHSI OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEACTB; YMEHHUE pacClo3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEHHE

pacno3HaBaTh NPABUJIbHBIC MHOT'OTPAHHUKH,

IIP11 ymeHue omnepupoBaTh MOHATHSAMU: [BH)KEHUE B IPOCTPAHCTBE,
nolo0Hble  (UTYpbl B TPOCTPAHCTBE; MCIOJIH30BAaTh OTHOIICHHE IUIONIA/CH

MOBEPXHOCTEHN U 00bEMOB MOJOOHBIX PUTYp MPU PEIICHUH 3a/a4;

P12 ymMmeHue BBIYUCIATH TEOMETPUYECKHME BEIUYHMHBI (JJIMHA, YTOJ,
oAb, 00beM, IJIOMAAh MOBEPXHOCTU), UCIOJb3YySd HU3Y4YEHHBIE (DOPMYIBI U

MCTOIBI,

IIP13 ymeHue onepupoBaTh MOHATUSAMH: MPSAMOYTOJbHAsE CHUCTEMa
KOOpJIMHAT, KOOPAHMHAThl TOYKH, BEKTOpP, KOOPJIHMHATBHI BEKTOpA, CKaJISPHOE
IIPOU3BENICHHE, YTOJ MEXKAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpA
Ha YHCJI0; HAXOAWTHh C TMOMOIIBI0 M3YyYEHHBIX (POPMYN KOOPAWHATHI CEPEIUHbBI

OTPEC3Ka, paCCTOAHUC MCIKAY ABYMS TOUYKAMM,

P14 ymMeHnume BBIOMpaTh MOAXOIAIINNA H3YYCHHBIM METOHA IS PEIICHHS
3a/1a4M, pacIio3HaBaTh MaTteMaTHdeckwe (akThl WU MaTeMaTHYSCKHE MOJICIH B
MPUPOAHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B MCKYCCTBE; YMEHHE IPUBOJUTH
MPUMEPBl MATEMATUYECKUX OTKPBITHM POCCUHWCKONM M MHUPOBOM MaTeMaTHYECKOU

HayKHU.

IIP15 ymeHue ornepupoBaTh MOHATHUAMU: ONPEAECIECHUE, aKCUOMA, TEOpEMa,
CJIeICTBUE, CBOMCTBO, MPHU3HAK, J10KA3aTeIbCTBO, PABHOCUIbHBIE (DOPMYITUPOBKH;

ymeHue (opMynHpoBaTh O0paTHOE W  IPOTHUBOIMOJOXHOE  YTBEPXKIACHUE,
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IIPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, MCHOJIB30BAaTh METOJ MAaTEMaTHYECKON
WHIYKIWH; TPOBOAUTH JIOKA3aTEJIbHBIE PACCYKICHHS IpU pEIICHWM 3aaad,

OLICHUBATH JIOTUYECKYIO PABUIIBHOCTD PACCYKICHUM;

IIP16 ymeHue omnepupoBaTh MOHATHSAMHU: MHOXKECTBO, ITOAMHOXKECTBO,
omnepanuu HaJ MHOKECTBAMH; YMEHHME HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
amnmapar i OIMMCaHUs PEANbHBIX IPOLECCOB U SIBIICHUN U NPH PELIEHUU 3a/]a4Y, B

TOM YHUCJIC U3 JPYTUX y‘le6HBIX npeaMETOB,

P17 ymeHue omnepupoBaTh MOHATUSAMU: rpad, CBI3HBIN Trpad, aepeso,
UKJ, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaTh W OMMCHIBATH Ipadbl pazIuYHBIMU

crocob0amMu; UCIIONIb30BaTh Tpadbl U pelIeHUH 3a/1a4;

P18 ymenwe CBOOOJHO  ONEpPUPOBATH TMOHATHSIMHU:  COYETaHHUE,
NepecTaHOBKa, YHCIIO COUYETAaHUMN, YUCIIO MepecTaHOBOK; OMHOM HbloTOHA; yMeHue

IMPUMCHATDH KOM6I/IHaT0pHBIC (baKTBI " PaCCYXXICHUA JIA pCHICHUS 3a/1a4,

IIP19 ymeHue onepupoBaTh NOHIATUSMU: HATYpPaIbHOE YUCIIO, LIEI0E YHCIIO,
OCTAaTOK IO MOJYJIIO, PAllMOHAJIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA
HAaTypaJIbHBIX, UEIbIX, pPAlUOHAIbHBIX, JCHUCTBUTEIBHBIX YHCEN; YMEHHE
UCIIONIb30BaTh TMPU3HAKU JIETUMOCTH, HAWUMEHBIIMA OOIIMI JenuTenh U
HauMeHbIllee o00IIee KpaTHoe, ainroputM EBKiIKMga mnpu pemieHud 3ajady;

3HAKOMCTBO C pas3JIMYHbIMHU IMO3UITMOHHBIMHA CUCTCMAaMU CUHHUCJICHUA

ITP20 ymenue CcBOOOIHO OMEPHUPOBATH TMOHATUSIMH: CTEIECHb C IIEJBIM
[I0Ka3aTesneM, KOPEHb HATypaJlbHOM CTEIEHW, CTENEHb C PaldOHAIbHBIM
MOKa3aTeJIeM, CTENEHb C JCHCTBUTENIbHBIM (BEIIECTBEHHBIM) IIOKa3aTENEM,

norapmbM quciia, CMHHYC, KOCMHYC U TAHI'CHC IIPONU3BOJILHOI'O YHCJIA,

IIP21 ymMeHue onepupoBaTh MNOHATHUSAMHU: TOXKIAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yYPAaBHCHHH W HEPABEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHHM, HEPAaBEHCTB H  CHCTEM, pPalHUOHAIBHBIE,

HppanrOHAJIbHBIC, IIOKAa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘-IeCKI/Ie,
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TPUTOHOMCTPHUUICCKUC YpPaBHCHUA, HCPABCHCTBA MW CHCTCMbI; YMCHHC pPCIIATh
YpaBHCHHA, HCPABCHCTBA U CHUCTEMbI C IMOMOIIBIO PA3JIMYHBIX IMPHUEMOB, PCHIATH
YpaBHCHHA, HCPABCHCTBA M CHUCTCMbI C IIapaMCETpPOM; IHPUMCHATL YPaBHCHUA,
HCPAaBCHCTBA, HUX CHCTCMbI I PCHICHHUA MATCMATHUUYCCKUX 3adad M 3aJa4 U3

pa3IUYHbIX 001acTe HAyKH U peaibHOU KU3HH;

P22 ymenue cBOOOAHO OMNEPUPOBATH MOHATHAMU: Tpaduk (yHKUIHH,
oOpaTHast QyHKUMs, KOMIO3ULIMS (QYHKUMM, NUHEHHAs (QYyHKUMS, KBaJpaTUUHAS
¢yHKIMsA, CcTeneHHas (QYHKIMS € LeNbIM IoKa3aTejaeM, TPUTOHOMETPUYECKUE
¢yHKIMK, O0OpaTHble TPUTOHOMETpUYECKHe (YHKLUMM, T[OKa3aTelbHas U
norapupmMuyeckas (YHKIUUA; YMEHHE CTPOUTh rpaduku (YHKUUN, BBITOJHSITH

npeobpazoBaHus rpa@uKoB QYHKIIHIA;

YMEHHE HCIOJIb30BaTh TIpapuku (GYHKIUNA [ HM3y4eHUs MPOIECCOB U
3aBUCUMOCTEMW MpHU PEIICHUHN 33/1a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U U3 peaIbHOM

JKU3HHU; BBIPAKATH q)OpMy.HaMI/I 3aBUCUMOCTH MCIKAY BCIINYNHAMMU,

yMEHHE CBOOOIHO ONEpUPOBaTh TMOHATHSAMH: YETHOCTh (DYHKIHH,
NEPUOIUYHOCTh (YHKIIUH, OTPAaHUYECHHOCTH (DYHKIIMH, MOHOTOHHOCTH ()YHKITHH,
dKCTpeMyM (YHKIHUHM, HaAuOOJbIIee W HaUMEHbIIEe 3HAYeHHS QYHKIUU Ha

IPOMEXYTKE; YMEHUE POBOAUTH HCClIeOBaHNEe (DYHKIINH;

YMEHHE WHCIOIb30BaTh CBONCTBA W Trpaduku (QYHKIMH 75 pelieHus
ypaBHEHUI, HEPABEHCTB U 3aj[a4 C MapaMeTpamMu; u300pakaTh HA KOOPIUHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM;

P23 ymenue cBOOOAHO ONEPUPOBATH MOHSATHUSIMU: TOCIEIOBATEIBHOCTD,
apuMeTHIecKass TPOrpeccHsi, TeoMeTpUYecKas TMporpeccusi, OECKOHEYHO
yOBIBarOIIIAs reoMeTpruyecKas porpeccus; YMEHUE 3a71aBaTh

MOCJICIOBATEILHOCTH, B TOM YHCIIE C TTIOMOIIBIO0 PEKYPPEHTHBIX (POpMYIT;

IIP24 ymeHue onepupoBaTh MOHSATUSIMU: HEMPEPBHIBHOCTh (YHKIIUH,

acuMnToThl rpaduka (QyHKUMH, TepBas W BTopas Npou3BOAHAA (YHKIIHH,
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FEOMETPUUECKUA U (PU3MUECKUH CMBICT  TPOU3BOJHOM, TMepBOoOOpa3Has,
ONpENICNICHHBIA WHTErpajl; YMEHHE HaXOJUTh aCUMNOTOTHl Tpaduka (QyHKIUH,
YMEHUE BBIUUCIATH NPOU3BOAHBIE CYMMBI, [POU3BEIECHUS, YacCTHOTO U

KOMITO3ULIUH (PYHKIMI, HAXOAUTHh YpaBHEHHUE KacaTeJIbHON K rpa@uKy ¢ yHKUINU;

YMEHUE HCMOJb30BaTh MPOU3ZBOAHYIO ISl HCCIeAOBaHUS (DYHKIUN, IS
HAXOXJCHHS HAWIYYIIETr0 PEUICHHS B MPUKIATHBIX, B TOM YHUCJE COLMAIbHO-
DKOHOMUYECKUX ¢ (PU3MYECKUX 3ajlavax, MJIsd OMNpEACTICHUS CKOPOCTH U
YCKOPEHUS, HAXOJUTh IUIOMAAu U 00beMbl (PUTYp C TOMOIIBIO HHTETpaa;
NPUBOJIUTh  MPUMEPHl  MAaTeMaTUYECKOrO  MOJCJIUPOBAHUS C  MOMOIIbBIO

nuddepeHImanbHbIX YPaBHCHUMH;

IIP25 yMmeHuwe onepupoBaTb MOHATUAMHU:  KOMIUIEKCHOE  YHCIIO,
COIPSKEHHBIE KOMIUJIEKCHBIE YHCJIA, MOAYJIb U apTyMEHT KOMIUJIEKCHOI'O 4MCIa,
Gopma 3amucu KOMIUIEKCHBIX 4uCesl (reoMeTpuyeckasi, TPUTOHOMETpUYecKas U
anreOpauyeckasl); yMeTb  IPOU3BOAUTH  apuMeTHdyeckue  JIeHCTBUS  C
KOMIUIEKCHBIMU YHCJIAMH; INPUBOJUTH IMPUMEPHI MCIOJb30BAaHUS KOMIUIEKCHBIX

YHCel;

P26  ymMenue  CBOOOJHO  OINEpPUPOBATH  TOHATHUSAMH:  CpeaHEe
apuMeTHIecKoe, MeIuaHa, HauOoIblliee W HAUMEHBIIEe 3HAYCHUS, pa3Max,
JUCTIEPCHs], CTAHIAPTHOE OTKIOHEHHE JJIsi OMUCAHUS YUCIIOBBIX JAHHBIX; YMECHHE
MCCJIeI0BATh CTATUCTUYECKUE JIAHHBIE, B TOM YHCIIE C IPUMEHEHUEM IrpaduIecKux
METOJIOB W DJICKTPOHHBIX CPEACTB; TrpadUyecKd HCCIEA0BATh COBMECTHBIC

HAOJIOICHUS C TIOMOIIBIO JUArpaMM PacCEUBAHUS U IMHEHHOUN perpeccuy;

IIP27 yMeHHe HaxXOIUTh BEPOSITHOCTH COOBITHM C MCHOJIB30BAHUEM
rpaugecKux METOJOB; MPUMEHSTH JJIS PEIIeHUs 3a7ad (GOpPMYIbl CIOKEHUS |
YMHOKEHHS BEPOATHOCTEH, (OPMYITy MOTHOU BEpOsATHOCTH, hopmyry beprymy,
KoMOuHaTOpHbIe (akThl W (GOPMYINbI;, OIEHUBATH BEPOSTHOCTU PpPEATbHBIX
COOBITUI;  yMEHHE  ONEepUpOBATH  MOHATHSAMHU:  CJlydyalHasT  BEJIMYMHA,

pacnpcacicHuc BCpOHTHOCTeﬁ, MATEMATHYCCKOC OXHAAHHUC, ITUCIICPCHA H
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CTaH/JAPTHOE OTKJIIOHEHUE CIy4yalHON BEIWYMHbBI, (DYHKLUHMH pacClpeAesieHus U
IUDIOTHOCTH PaBHOMEPHOTO, IIOKA3aTE€IbHOIO M HOPMAJIBHOIO pPacIpeleiIcHUM;
YMEHHE HCIIOJIb30BaTh CBOMCTBA MU3YUYECHHBIX PACIPENCIICHUN Ul PEIICHUS 3a/1a4;
3HAKOMCTBO C TMOHATHUAMM: 3aKOH OOJIBIIMX YHUCEN, METOJbl BBIOOPOYHBIX
MCCJIEeI0BAaHUN; YMEHUE MPUBOAUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCENT

B IIPUPOAHBIX U O6H_ICCTB€HHBIX SIBJICHUAX,

P28 ymenue cBOOOAHO OMEPUPOBATH MOHATUAMM: TOYKaA, MpsMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4Y, IJIOCKUH Yrojd, IABYTPaHHBIN yrod,
TPEXTPaHHBIA yToJ, MEpPECceKaloInecs, MapaieJbHble M CKpPELMBAIOIIHECS
npsiMble, MapajvieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX U IUIOCKOCTEH, yrodi
MEXTY IPSIMBIMH, YTOJ MEXKAY MPSIMOM U MIIOCKOCTBIO, YTOJI MEX]Y TUIOCKOCTSMH;
YMEHHE HCIOJb30BaTh IPU PEIICHUH 33a7a4 H3y4YeHHbIE (AKTbl U TEOPEMBI
IUIAHUMETPUU; YMEHHUE OIEHMBATh pPa3Mephl OOBEKTOB B OKPYXKAIOIIEM MUDE;
YMEHUE ONEPUPOBAaTh IOHITHUSMHU: MHOTOIPAaHHUK, CEUEHHWE MHOIOTPaHHUKA,
NpaBWIbHBIA MHOTOTPAaHHUK, TpU3Ma, NHpaMuia, Qurypa U TOBEPXHOCTb
BpallleHus], IWIMHIpP, KOHYC, Iap, cdepa, pa3BepTKa IMOBEPXHOCTU, CEUCHUs
KOHyca WM UWJIWHJIpa, MapajUlebHble OCH WJIM OCHOBAaHHIO, CEUEHUE IIapa,
IUIOCKOCTh, Kacaromascs cQepbl, MUIWHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, H300pa»kaTh MHOTOTPAHHUKH, (QUTYPBl H  TIOBEPXHOCTH
BpalIEHUs, UX CEUYCHHS, B TOM YHUCJIE C MIOMOUIBIO JIEKTPOHHBIX CPEJICTB; YMEHHE
MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (PUTYp, CAMOCTOSTENBHO (OPMYITUPOBATH
OTIpeJIeIICHNs] U3y4aeMbIX (DUTyp, BBIIBUTATh THIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoOMeTpUIecKuX (puryp, 000CHOBBIBATH UJIM OMPOBEPTaTh UX; YMEHUE MPOBOIUTH
Kimaccudukanuioo QUryp mo pazIudHBIM TPU3HAKAM, BBITIOJHATH HEOOXOIUMEIE

AOIIOJTHUTCIIBHBIC IIOCTPOCHU A,

IIP29 ymeHue CBOOOAHO OMEPUPOBATH MOHATUAMH: IUIOWANAL (UTYDHI,
00beM (PUrypsbl, BeTUYUHA yTia, PACCTOSHUE OT TOYKHU J0 MJIOCKOCTH, PACCTOSIHUE
MEX]y MPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMHU, IUIOMIAAb cepsl, MIomaab
MOBEPXHOCTH  MHUpPAMHIbI, NPU3MbI, KOHyCa, LWIHHIpPA, OO0ObEeM KyoOa,
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MMpAMOYTOJIBHOI'O IapaJuICIICIUIICad, IMUpaMuAbl, IIPU3MbI, HHUJIHWHApPA, KOHYCA,

niapa; yMeHue HaXOJUTh OTHOIIEHUE 00BEMOB OJIOOHBIX QUTYD;

P30 ymeHue CcBOOOAHO  ONEPUPOBATH  MHOHATUSMHU:  JIBUXKEHHUE,
napajuleIbHBIA MEPEHOC, CUMMETPHsSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Mog00usl, MOJOOHbIE QUIYypbl; YMEHHUE PAclO3HaBaTh PABHBIE U
noI00HbIE (UTYpPHI, B TOM YHCJE B MPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHUE
UCTIONBh30BaTh  I€OMETPUYECKHE  OTHOILICHHS, HaXOJUTh TI'E€OMETPHUYECKHE
BEJIMYUHBI (ANTMHA, YTOJd, IJIOHaab, O0BEM) MPHU pEHICHHH 3anad W3 JAPYTuxX

y‘Ie6HBIX npeaMecTOB U U3 peanLHoﬁ KHU3HU,

P31 ymeHue CcBOOOJHO ONEPUPOBATH TMOHATUSAMH: NPAMOYTOJbHAs
cUCTEeMa KOOpPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOM3BEJICHUE BEKTOpAa HA YHUCIIO, Pa3JIOkKEHUE BEKTOpa Mo Oasucy,
CKAJIIPHOE TPOU3BEIEHUE, BEKTOPHOE IPOMU3BEACHUE, YOl MEXIY BEKTOPAMH;
YMEHUE MCIO0JIb30BaTh BEKTOPHBIM W KOOPAWMHATHBIA METOA JJIsl PEHICHUs
reOMETPUYECKUX 3aJad W 3aJa4 JPYrux Y4eOHBIX MPEAMETOB; OINEPUPOBATH
HOHATUSAMM: MaTpuua 2 X 2 u 3 X 3, onpeaenauTenb MaTpHUIbl, T€OMETPUUECKUIA

CMBICJI OITIPCACIIUTCIIA,

IIP32 ymeHrne MOAEIMpPOBATh pEAJIbHbIE CUTyallud Ha SI3bIKE MATEMAaTHKHU;
COCTaBJISITh BBIPAXKECHUsS, YPABHEHMS, HEPABEHCTBA U HX CHUCTEMBI 110 YCJIOBUIO
3a7a4d, WCCIENOBaTh IIOCTPOCHHBIE MOJEIU C HCIOJIB30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PE3yJabTaT; CTPOUTh MATEMATHYECKHE
MOJIEJIA C MTOMOIIBK) T€OMETPUYECKUX MOHSATUM M BEJIUYMH, PELIATh CBSI3AHHBIE C
HAMHU  TOPAKTUYECKUE  3aJa4M; COCTaBJISATH  BEPOSTHOCTHYK)  MOJAEIb U
MHTEPNPETUPOBATh TMOJIYYECHHBIM pE3yibTarT, peliaTh NPUKIAJAHBIE 3a]1a4d
CpPEACTBAMU MAaTEMAaTUYECKOTO aHAIM3a, B TOM YUCJIE COLMATIbHO-DKOHOMUYECKOTO

1 (HU3UYECKOTO XapaKTepa,;

P33 ymenue BwpIOMpaTh TOAXOMAINIMNA METOA [JIA PEIICHHS 3aJa4H;

IIOHUMAHHC 3HAYMMOCTH MATCMATHUKKM B HM3YYCHHHU IIPUPOJHBIX H O6H.[€CTB€HHI>IX
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IIPOLIECCOB U SIBJICHUI; YMEHHE PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMATHKHU B
HCKYCCTBE, YMEHHUE NPUBOJAUTH ITPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUNCKOMN
Y MUPOBOM MaTeMaTUYECKON HAYKH.

IIP34 cBOOOAHO oONEpUPOBATH TMOHATUSAMU: PAIMOHAIBHOE YHUCIIO,
OecKOHEeYHasl MepuoauyYeckas JIpoOb, MPOLEHTHI, HPPALHOHATIBHOE YHUCIIO,
MHOYKECTBA PALIMOHAIBHBIX U JICHCTBUTEIBHBIX YHACEI, MOAYJIb AEHCTBUTEIBHOTO
YKCclia; CTENEHb C LEJIbIM MOKa3aTeleM, HUCIOJb30BaTh MOAXOASANIYI0 (opmy
3aIMCU  JEUCTBUTENBHBIX YHCEN JUIsl PELIEHUS MPAKTUYECKUX 3adad M
Npe/ICTaBIICHUs] JaHHbBIX; CTENEHb C pPalMOHAJbHBIM I[OKa3aTelieM; Jorapupm

quciia, ACCATUYHBIC U HATYPAJIbHBIC JIOT apI/I(l)MBI;

P35 cBoOOAHO OmNEepUpOBaTh MOHATUSIMH: HATYpaJbHOE U II€JIOE YHUCIIO,
MHOECTBAa HAaTYPAJIbHBIX U IIEJBIX YHCEI, UCHOJIb30BaTh MPU3HAKU JIEITMMOCTH
ueneix uymcen, HOJ[ m HOK HarypanbHbIX 4YHceNn sl pEUICHHs 3ajad,
IPUMEHATHh AIropuT™ EBKIIMIA; ocTaTKa MO MOAYIIIO, 3allMChIBATh HATYpaJIbHBIC
YUCila B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUMCIICHUS; KOMIJIEKCHOE YUCIIO U
MHOXKECTBO KOMIUIEKCHBIX YHCEJI, IMPEACTABIATh KOMILUICKCHBIE 4YHCIIa B
anreOpanyecko U TPUTOHOMETPUUECKON (opMe, BBINOJIHATh apu(PpMETUYSCKUE

orepalyy ¢ HUMU U U300paXkaTh Ha KOOPJIMHATHOM TIOCKOCTH.

IIP36 cBoOOMHO oOlEpUPOBATh TMOHATHSAMH: TOXIECTBO, YypaBHEHUE,
HEPaBEHCTRBO, PaBHOCHUJIbHBIC ypaBHEHUSA u ypaBHEHUSI-CJICICTBUS,
PaBHOCUJIbHBIC HEPABEHCTBA;, MPUMEHSATH pPa3IMYHBIE METOJbl PEIICHUS
pallMOHANBHBIX W JPOOHO-pAIIMOHAJIBHBIX YpPaBHEHUM, MPUMEHSITH METO]
WHTEPBAJIOB Il PEIICHUS HEPAaBEHCTB;, CBOOOIHO OIEPHUPOBATH IOHATHIMU:
MHOTOYJIEH OT OJHOW INMEePEeMEHHON, MHOTOWICH C IEIBIMH KO3 (OHUITUCHTAMH,
KOpPHM MHOTOWIECHAa, TPUMEHATh JCJICHHE MHOTIOYJieHa Ha MHOTOYIEH ¢
octaTkoMm, Teopemy be3y u Teopemy Buera mis pemieHus 3agad; CBOOOJTHO
ONepUpoOBaTh TMOHATUSAMU: CHUCTEMa JIMHEWHBIX  YpaBHEHUM, MaTpHIIa,
ONPENICIINTENb MATPHUIBI 2 X 2 W €ro reOMETPUYECKUNA CMBICI, MCIOJb30BaTh

CBOMCTBa ONpEIeNUTENs 2X2 ISl BBIYUCICHUS €ro 3HAYCHUs, MNPUMEHATh
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ONPEACIUTENN I PELICHUs CHUCTEMBI JUHEUHBIX ypaBHEHUMH, MOJIEIUPOBATH
pealbHbIE CUTyallMU C IIOMOILIBI0 CUCTEMBI JIMHENHBIX YPABHEHUH, UCCIIEN0BATh
[IOCTPOCHHBIE ~ MOJEIM €  IOMOIUBID  MaTpull U ONPEACIIHUTEIIEH,
MHTEPIPETUPOBATH ITOIYYEHHBIN pE3yJIbTaT; UCIIOIb30BaTh CBOMCTBA ICHUCTBUH C

KOPHSMU JJIs MpeoOpa30BaHUsI BbIPAXKEHU;

P37 cBoOONHO omepupoBaTh MOHATUAMU: (YHKIHS, CHOCOOBI 3aaHUs
(GyHKIMK, B3aUMHO O0OpaTHble (QYHKIUK, KOMMO3UIMS (QYHKIMH, Tpaduk
(YHKUUHU, BBINIOIHATH dSJEMEHTapHble MpeoOpa3oBaHUs TpaduKoB (YHKIIUIA;
00JacTh OMNpeAeNeHUsT U MHOXECTBO 3HAYCHMM QYHKIUH, HYIU (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA; YETHBIC U HEUETHBIE (PYHKIINH, MEPUOTUYECKHE
(GYHKIIUU, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl U MHHHUMYMBbI
¢GbyHKIIMK, HaWOOJIbIIIEE W HAaWMEHbIEEe 3HAYeHHE (YHKIMU Ha TMPOMEXKYTKE;

CTCIICHHAasA (1)YHKIII/I$I C HAaTyYpPaJIbHbBIM H L CJIBIM

nokasaresieM, rpaduK CTENEeHHONW (QYHKIMU C HATYpPaJbHBIM M IIEJIbIM
nokasaresyieM, rpauk KOpHs n-oil CTeNeHU Kak (GYyHKIMH OOpaTHOM CTENEHU C

HaTypaJIbHBIM ITOKA3aTCJICM;

OIIepUPOBATh MOHATUSAMU: JIMHEHHAs, KBAPATUIHAS U APOOHO-IMHEHHAsS
(YHKIMH, BBITIOTHATH 3JIEMEHTAPHOE MCCIIEA0BaHNE U TTOCTPOCHUE UX IpauKOB;
noKaszaTelibHas W Jjorapudmuueckas (QyHKIIMHA, HMX CBOWCTBA M TrpaduKH,

MCITIOJIb30BaTh UX IPauKH JJIsl pEIICHUs YPaBHEHUM;

ITP38 cBoOoaHO oOmepHpoOBaTH IOHATHUSAMU: CHHYC, KOCHHYC, TaHICHC,
KOTAHI€HC YHCJIIOBOIO apryMeHTa; apKCHUHYC, AapKKOCHMHYC U apKTaHTCHC

YHUCJIIOBOI'O apryMcCcHTaA.

CBOOOIHO OTEpPUPOBATH TMOHATHSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTH,
OTIpEJICTICHNE  TPUTOHOMETPUYECKUX  (PYHKIIMI  YHCIOBOTO  apryMeEHTa;
UCIIOJIb30BaTh  Tpadukd  (QYHKIUH  JUIsI  WCCICAOBAHHUS  TPOIECCOB U
3aBUCHUMOCTEH MpHU PEIICHUU 3a]a4y U3 JPYTruX y4eOHBIX MPEAMETOB U pealibHOU

KU3HU, BBIpAKaTh GOpMYJIaMH 3aBUCUMOCTH MEXK]1y BETUUNHAMU;
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P39 cBOOOOHO oOmEepupoBaTh MOHATUAMH: apudmeTHyeckas U
reoMeTpuueckass mporpeccusi, OeCKOHEYHO yObIBaomlas TeoMeTpuyecKas
Mporpeccusi, JUHEHHBIM W HKCIOHEHUUAIbHBIA POCT, (OpMyna CIOKHBIX
IIPOLEHTOB; IIOCJIENI0BATEIbHOCTb, CIOCOOBI 3alaHus II0CJIEN0BATEIbHOCTEH,
MOHOTOHHBIE ¥ OlPAaHUYECHHBIC II0CJIECNOBATEIBHOCTH, IIOHUMATh OCHOBBI
3apOXKIACHMUSI MAaTEMaTHMYECKOTrO aHajiu3a Kak aHauu3a OECKOHEYHO Malblx;
HenpepbiBHbIE (DYHKIIMHM, TOYKM pa3pbiBa TIpaduka QYHKIUU, aCUMITOTHI
rpaduka GyHKUMM; YHKIUS, HEMPEpbIBHAS HA OTpPE3Ke, MPUMEHSATh CBOMCTBA

HENpepbIBHBIX (DYHKIMI AJis1 pelieHus 3a1a4;

ITP40 cB060OIHO ONEpUpPOBATH MOHATUSIMU: TIEPBasi U BTOPAsi IPOU3BOIHBIE
dyHKIMHU, KacaTenbHas K rpaduky GyHKIUHA. BBIYUCISITH MPOU3BOIHBIE CYyMMBbI,
NPOU3BEICHMS, YACTHOIO M KOMIIO3MIIMM ABYX (DYHKIIMH, 3HATh NMPOU3BOIHBIC
AJIIEMEHTAPHBIX (YHKIINIA; UCTIOIB30BaTh T€OMETPUUECKUM U (PU3UYECKUI CMBICI
OPOU3BOJHOM Ui pemieHus 3axad.  lcmone3oBaTh  NPOW3BOMHYIO IS
UCCIICZIOBaHNUA (YHKIMUM HAa MOHOTOHHOCTh M OKCTPEMYMBI; HAXOJIUTh
HauOoublllee M HAaUMEHbIIEE 3HAUEHUS (PYHKIMM HENPEpPBIBHONM Ha OTpPE3KE;
UCIOJIb30BaTh IPOU3BOJHYIO JUIA HAaXOXKICHHMsS HAWIY4IIEro pELICHHs B
OPUKJIAIHBIX, B TOM 4YHCIE COLMAJIbHO-DKOHOMUYECKUX, 3a7adax, i
OTIpEe/IENICHUs] CKOPOCTH W YCKOpPEHMs Ipoliecca, 3aJaHHOro (opmysol uiu

rpaduKoMm;

ITP41 cBoGOMHO oOmepuUpOBaTH MOHATHUSMU: MHOXKECTBO, OMEpPAIMUA HAJl
MHOXECTBAMU; OIpEJEICHUE, TEOpEMa, YpaBHEHHE- CIEJICTBHE, CBONCTBO
MaTeMaTUYeCKOTO OOBEKTa, JJIO0KA3aTEIbCTBO, PABHOCHWIBHBIE YpaBHEHUS U

HEpPABEHCTBA.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapar il ONHUCAHUA
pealbHBIX MPOLECCOB W SIBICHUM, MPU PEIICHUH 3a7ad4 U3 APYrUX Y4eOHBbIX

MPEIMETOB;

P42  cBoOOgHO  omMEpUpPOBATH  MOHSITUSMHU:  UPPALMOHAIbHBIE,

IIOKAa3aTCJIbHBIC M J'IOFapI/I(I)MI/IquKI/Ie HCPAaBCHCTBA, HAXOAWTb HX PCIICHHA C
27



IIOMOIIIBI0 PABHOCUJIBHBIX IE€PEXOJI0B; TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh HEOOXOAuMble (QOpPMYNbl I  pPEIICHHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB; CUCTEMAa M COBOKYIHOCTb YpPAaBHEHHU H
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIBHBIX, NPPALMOHAIBHBIX, TIOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB; OCYILECTBIATh OTOOP KOpHEH Mpu

PCHICHUN TPUTOHOMCTPUYCCKOI'O YPABHCHW,

IIP43 pemare pandoHaJIbHBIE, WPPALMOHAIBHBIE, IOKa3aTEJIbHBIC,
JorapuMUyYecKue ¢ TPUTOHOMETPUUECKHE YpaBHEHUS] U  HEPABEHCTBA,

coJIeprKalllie MOJIYJIM U TTapaMeTPBh;

HpHMeHHTB Fpa(l)I/IIIeCKI/IC MCTOABI OJIA PCIICHUA ypaBHeHI/Iﬁ N HCPABCHCTB,
da TAKKC 3a7la4 C IapamMcTpaMH, MOJACINPOBATH PCAJIbHBIC CUTYAIIMHW Ha A3BIKC
aJIFC6pI)I, COCTABJIATH BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBbI I10
YCIIOBHUIO 3a1a4¥, HCCICAO0BATL IIOCTPOCHHLIC MOIACIN C HCIIOJIB30BAHUCM

anmnapara anreOpbl, UHTEPIPETUPOBATh MOJYUYEHHBIN PE3yIbTaT.

P44 cTtpouth rpaduku KOMIIOZUIIMKM (PYHKIHUK C  TTOMOIIBIO
AJIIEMEHTAPHOTO MCCIIEIOBAHUS U CBOMCTB KOMIMO3UIINHU JABYX (PYHKIIUN; CTPOUTH
reoMeTpudyeckue oOpa3bl YpaBHEHHH W HEPABEHCTB Ha KOOPAMHATHOM
TUIOCKOCTH; CBOOOJHO OMEPUPOBATH MOHATHIMU: TPAQUKU TPUTOHOMETPUIECKUX
GyHKIUH; TPUMEHATHh QYHKIIUU 71T MOJCIUPOBAHUS U MCCIICOBAaHUS PEATbHBIX

MIPOIIECCOB.

11P45 CBOOOTHO ONEepHUpPOBATH MOHSATUAMMU: nepBooOpaszHas,
ompeeIEHHBIA MHTETPaJl, HAaXOJUTh MePBOOOPA3HBIE JIEMEHTAPHBIX (QYHKIUH H
BBIYUCIIATh MHTErpal 1mo ¢opmyie Herotona—JIeiiOHMIIA; HAXOAWTH ILIOIIAIH
IJIOCKUX (UTYp U 00BEMBI TEJ C TIOMOIIBIO MHTETpajia; UMETh IIPEACTaBICHUE O
MaTeMaTHYECCKOM MO/JICJTUPOBAHUH Ha npumepe COCTaBJICHUS
niddepeHIManbHpIX YpaBHEHHM; pellaTh MNPUKIAIHBIC 3aJa4d, B TOM YHCIE
COITMAJIbBHO-2KOHOMHMYECKOTO M (PU3MYECKOro  xapakTtepa, CpeacTBaMu

MaTEeMaTHYCCKOT'0 aHaIM3a.
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I1P46 cBOOOAHO ONEpPUPOBATh OCHOBHBIMHU NOHSTHSIMHU CTEPEOMETPUU MPHU
pEelIeHUM 3aJady W MPOBEJCHUU MaTEeMATHUECKHX pPACCYXKACHUH; NPUMEHSITH
AKCHOMBI CTEPEOMETPUU U CJIEJCTBUS U3 HUX NPUPEILICHUHA F€OMETPUUYECKUX 3a]1ay;
KJ1acCU(hULIPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B [IPOCTPAHCTBE,

IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

CBO6OIIHO OIICPUPOBATH ITIOHATUAMMU, CBsA3aHHBIMH C yriiaMu B

MPOCTPAHCTBEC: MCIKAY NIPAMBIMU B ITPOCTPAHCTBE, MCIKAY HpHMOﬁ U IINITOCKOCTHBIO,

IIP47  cBoOogHO  omepupoBaTh  MOHATHUSIMH, CBS3aHHBIMH  C

MHOT'OI'paHHUKaMH

CBOOOJIHO paclo3HaBaTh OCHOBHBIC BHJbI MHOTOTPAaHHUKOB(IIPH3MA,
nupamMuia, TPSMOYTOJbHBIM  Tapajienenunen, Ky0);  KiaccupUIUpOBATH
MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUSA JUIS  KJacCH(UKAIMH, CBOOOJIHO
ONEpUpPOBATh  IOHSATUSMH, CBSI3aHHBIMH C  CEYCHHMEM  MHOTOTPAaHHHKOB

IINIOCKOCTEIO,

BeimoHATE napasuiesibHOE, IIEHTPaIbLHOE " OpPTOTOHAJIBHOE
IPOCKTUPOBAaHUE (PUTYP HaA IUIOCKOCTH, BBINOJHATH H300pakeHUs Quryp Ha
IJIOCKOCTH; CTPOUTh CEUCHHMs] MHOTOTPAHHHMKOB Pa3JIMYHBIMH METO/JIaMH,
BBITIOJIHSITh (BBIHOCHBIC) IUIOCKHE YEPTEKU W3 PHUCYHKOB IPOCTHIX OOBEMHBIX
buryp: BHI CBepxy, COOKYy, CHH3Y; BBIYHCIIATH IUIOMAINA ITOBEPXHOCTEH
MHOTOTPAaHHUKOB (TIpU3Ma, MHpaMHUAa), TEOMETPUUYCCKUX TeJI C IMPUMEHCHHEM
bopmyur;

I1P48 cBOOOMHO OMEPHPOBATH MOHATHSAMH, COOTBETCTBYIOIIUMH BEKTOPaM
M KOOpJHWHATAaM B TMPOCTPAHCTBE;, BBIMOJHATH JCHCTBUS HaJ BEKTOPAMU;
CBOOOJIHO ONEPUPOBATh TOHATHEM BEKTOP B TPOCTPAHCTBE; BBHITIOIHATH
omepany HaJl BEKTOpaMH; 3aJaBaTh IUIOCKOCTh YpPaBHCHHEM B JIEKapTOBOU

CUCTCMC KOOpAMHAT,
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I1P49 pematek 3a7a4M Ha 1OKA3aTEIbCTBO MATEMATUYECKUX OTHOLICHUW W
HaXO0XXJICHUE TEeOMETPUYECKUX BEIWYUH, MPUMEHSS HM3BECTHBIE METOJbI MpHU
pelIeHnd MaTEeMAaTHYEeCKUX 3a7ad TMOBBIIIEHHOTO W  BBICOKOTO  YPOBHS
CJIIO)KHOCTH;, TPUMEHSTh MPOCTEUIINE MPOTPaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIMHUOHHBIC CUCTEMBI ITPU PCIICHUNU CTCPCOMCTPUUCCKUX 3aaY;

W3Bnekatp, mnpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHOOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTexkax U
PUCYHKax; NPUMEHATh TOJYYEHHbIE 3HAHWA HA MPAKTUKE: CpPAaBHUBATH U
aHAJM3HPOBATh PEAJbHBIE CHUTYallMH, IPUMEHATb W3yYECHHbIE TIOHATHS B
npolecce IMOUCKAa PEHICHUS MaTeMaTHUYecKu CQPOPMYIMPOBAHHOW MPOOIEMBI,
MOJENHNPOBATh peallbHblE CUTyallUM Ha S3bIKE TIE€OMETPUHU, HCCIEA0BATh
IOCTPOEHHBIE MOJENH C UCIOJIB30BAHUEM F'€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara aiareOphbl, pemaTh NPaKTHYECKHE 3aJa4d, CBS3aHHBIC C HAXOXKICHUEM
reOMETPUYECKUX BEJIWYUH; HMETh NpPEICTaBiICHUs 00 OCHOBHBIX 3Tamax

pa3BUTHUA TCOMCTPHUHN KaK COCTaBHOM 4acTH Q)YHIIaMGHTa Pa3BUTHUA TEXHOJIOTHM.

PS50  cBoGomHO  omepupoBaTh  MOHATHSMHU,  CBSI3aHHBIMHU  C
MUIUHAPUYECKON, KOHHYECKOWM M CcepudecKod IMOBEPXHOCTIMHU, OOBICHATH
CIOCOOBI TOJYUYEHHUs, C TeJlaMU BpAIICHUS: MIJIMHAPOM, KOHYCOM, cpepod u
IapoM; ¢ KOMOHMHAIIMSIMU TeNl BpAIIEHUS ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK,
BIIUCAHHBIM B cdepy W omucaHHbIH oKono cdepbl, cdepa, BIUCAHHAS B

MHOI'OI'PAaHHHUK HWJIX TCJIO BPpaIlCHH,

PacrioznaBath Tenma BpameHUSA(IUIMHIAP, KOHYC, cdepa W 1map)
OOBSCHATH CHOCOOBI MOJTYUYEHUsSI TEN BpALICHUS; KIACCH(PUIIMPOBATh B3aUMHOE
pacniosio)keHne chepbl M TUIOCKOCTH, BBIYUCISITH BEJIMYHHBI AJIEMEHTOB
MHOTOTPAaHHUKOB ¥ TeN BpalleHHUs, OOBEMBI W TUIOMAAM TIOBEPXHOCTEU
MHOTOTPAaHHUKOB W T€J BpalICHHUS, T'C€OMETPUYECKUX TeI C MPUMEHEHUEM
GbopMyIT; BBIYUCIATH COOTHOIICHUS MEXAY IUIOMIASIMH TOBEPXHOCTEH U

00BEMaMH TTOTOOHBIX TEJT;
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N300paxkatb  u3yuyaemble  (QUIYypbl,  BBIIOJTHATH(BBIHOCHBIE)IIOCKHE
YEepTEX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHII CBEpPXY, COOKY, CHH3Y,

CTPOUTH CCUCHMA TCJI BPAILICHUA,

IIP51 3agaBaTh IIIOCKOCTh YpPaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
pelarb eOMETPUYECKUE 3aJayd Ha BBIYMCIICHUE YIJIOB MEXIY MPSIMBIMU U
IJIOCKOCTSIMM, BBIYMCIICHUE PACCTOSIHUM OT TOYKM 0 IUIOCKOCTH, B LEJIOM, Ha

IMPUMCHCHHUEC BCKTOPHO-KOOPANHATHOI'O METOAA IIPHU PCIICHUH;

CBO6OIIHO ONICpUpPOBATL TMOHATUAMU, CBA3AHHBIMHU C JIBHKCHHCM B

IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

P52 BeIMOAHATH M300pa’K€HHUST MHOTOTPAHHUKOM U TeJl BpallleHUs Mpu
napajieIbHOM IEpEHOCEe, LIEHTPATbHOW CHUMMETPHUH, 3€pKaIbHON CHMMETpPHH,
IpU TMOBOPOTE BOKPYT MPsIMOM, MpeoOpa3oBaHUs MOAOOUS; CTPOUTH CEUECHHUS
MHOTOTPAaHHHUKOB M TeJl BpAalleHUsA: CEUEHUs LWIMHIpa (MapajienbHO U
HNEePIEHANKYJISIPHO  OCH),CEUeHHMs]  KOHyca(lapajleIbHOE  OCHOBAaHUIO U
OPOXOJsdINee dYepe3 BEPIIMHY), CEUEHHs I1apa; HCIO0JIb30BaTh METOJBI
IIOCTPOCHMSI CEYEHUW: METOJ CIEJ0B, METOJ BHYTPEHHErO IPOECKTUPOBAHHI,

METO/I TIEpeHOoca CEKYIIEeH TI0CKOCTH;

IIP53  noka3piBaTh  T'C€OMETPUUYECKHUE  YTBEPXKICHUS;  IPUMEHSTH
reoMeTpudyeckue  (pakTel A pemieHusT  CTePEOMETPUYECKHUX  3ajad,
MPEIIOIAraloMX HECKOJIBKO IIAaroB pPELICHUS, €CIW  yCJIOBUS INPUMEHEHUS
3aJlaHbl B SIBHOM MW HEsABHOW (opme; pemarh 3aaadyd Ha JA0Ka3aTeIbCTBO
MAaTEMAaTHYECKUX OTHOLICHUM M HAXOXJEHHUE TIE€OMETPUYECKHX BEJIUYMH;
MIPUMEHSATH POrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
P PELICHUU CTEPEOMETPUUYECKUX 3aJay; NPUMEHSTh IOJIyYCHHBIE 3HAHUs Ha
MPAKTUKE: CpPaBHUBATh, AHAIM3UPOBATH W OLCHHUBATh pPEAJbHBIC CUTYyalUH,
MIPUMEHATH U3YyUYCHHBIE TTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTOUCKA PEIICHUS
MareMaTH4ecKd CQPOPMYJIUPOBAHHOW MPOOJIEMBI, MOJICIUPOBATh pPeabHbIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEINU C

MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, alnapara aireopbl, pemarhb
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IMPAaKTUYCCKHUC 3adadr, CBA3AHHBIC C HAXOXKACHUCM TI'COMCTPHUUYCCKHUX BCIIMYHH,
HMCTb NPCACTABICHUSA 00 OCHOBHBIX 3Tamax pPa3sBUTHA T'COMCTPUHN KakK COCTaBHOM

yacTu (hyHJaMEHTa pPa3BUTHS TEXHOJIOTHIA.

ITP54cB0601HO omepupoBaTh MOHATUSAMU: Tpad, MIOCKUNA rpad, CBI3HBIMI
rpad, myTh B rpade, 1uemb, HUKI, JEPEBO, CTENEHb BEPLIMHBI, IEPEBO CIyYailHOrO
AKCIEPUMEHTA;  CIyYalHbId  JKCIEPUMEHT(OMBIT), ClydaliHOe  COOBITHE,
AJIIEMEHTApHOE CiIy4yailHoe COOBbITHE (3JI€MEHTapHbIM MCXOJ) CIYy4alHOrO OIbITa,
HaXOAUTh  BEPOSITHOCTH  COOBITMM B  ONbITAX C  PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU  COOBITHSIMU; HAXOAUTh M (HOPMYIUPOBATH  COOBITHS:
nepeceueHrue, OOBbEAMHEHHE TAaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOIOKHOE
JaHHOMY, HCIOJIb30BaTh JAMArpamMMmbl OJilliepa, KOOPAMHATHYIO MPSAMYIO [JIs
pelIeHHs] 3a/Jady, IMOJIb30BaThCS (POPMYJION CIIOKEHHSI BEpPOSITHOCTEH s

BEPOATHOCTEHN ABYX U TPEX CIIy4alHBIX COOBITHI;

ITPSS onepupoBaTh TOHATUAMHU: YCIOBHAsA BEPOSTHOCTh, YMHOKEHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHA, AEPEBO CIY4alHOTO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTU COOBITHI C IMOMOIIBIO MpPaBHJIa YMHOXXEHHs, JI€peBa
CJIy4ailHOTO OTbITa, HMCMIOJIb30BaTh (OPMYJIY TOJHON BEPOSTHOCTH, (HOPMYIY
Baiieca mpu pemeHun 3a1ad, onpeaesaTh HE3aBUCUMOCTh COOBITHH 110 dhopmylie
U [0 OpraHu3alMuM CIy4YalHOro OJKCHEPUMEHTA; MPUMEHATh HN3YUYEHHBIE
KOMOMHATOpHbIE  (OPMYJIBI IS TEPEUYUCICHUS  DBJIEMEHTOB  MHOXECTB,
AIIEMEHTAPHBIX COOBITUI CIy4alHOTO OIBITAa, pENICHUS 3aJad 10 TEOPHH

BEPOSATHOCTEM;

P56 cBoGOMHO omepupoBaTh MOHATHUSAMU: OWHAPHBIA CIYYalHBIA OIBIT
(ucnpiTaHuE), ycnex M HeyAada, HE3aBUCHUMbIE HCHBITAHUS, CEpUs HCIBITAaHUMH,
HaxoOJIUThb BEPOATHOCTH COOBITUI: B CEPUU HUCIBITAHUN [10 MEPBOro Yyclexa, B
cepuu UcChbITaHUM BepHymiu, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM M3
KOHEUYHOW COBOKYIHOCTH; CBOOOJHO ONEPUPOBATh MOHITUSIMU: ClydaiiHas
BEJIMYMHA, paclpeiesIeHHe BepOsITHOCTEH, uarpaMMma pachnpeiesieHus, OnHapHas
Clly4yaliHasi BEIMYMHA, TEOMETPUUECKOE, OMHOMUAILHOE pacipeeicHue.
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IIPS7 omnepupoBarh NOHATUAMU: COBMECTHOE pACIPEACICHUE IBYX
CIIy4ailHbIX BEJMYMH, HUCIOJIb30BaTh TaOJUIy COBMECTHOIO paclpeiesIeHUs
JIBYX CIy4alHBIX BEJIMYUH Ul BBIIACICHUS PACIpENeSICHUSA KaXKI0W BEIUYUHBI,

OIpCACICHNA HE3aBUCUMOCTHU CHy‘I&fIHBIX BCJIIMYHH,

CBOOOJHO  OMEepUpOBaTh IMOHATUEM  MATEMAaTHYECKOTO  OXUAAHUS
CIly4ailHOW BeTU4MHBI(paclpeeseHus) U AUCIePCUs, CTAaHAAPTHOE OTKIOHEHHE
CIIy4yallHOW BEJIWYMHBI, TPUMEHATh CBOKWCTBA MATEMATUYECKOTO OXHUAAHUSA U
CBOICTBA AMCHEPCUM CIy4yalHON BeIMYMHBI (paclpefesnieHus] MpU PEeHIeHUH
3a/lay,  BBIYUCISATH  MaTeMaTHYeCKOe  OXKHUJaHWE  OMHOMHUAIBHOTO U

reoMCETPHUICCKOTO paCHpCHGHGHHﬁ;

PS8 BbIuKCHATH BHIOOPOYHBIE XapAKTEPUCTHKU O JAHHOW BBHIOOpPKE U
OLICHUBATh  XAPAKTEPUCTUKU TEHEPAIIbHOM COBOKYIHOCTH JAHHBIX IIO
BBIOOPOYHBIM ~ xapakTepucTukaM. OIIeHUBaTh BEPOSTHOCTH COOBITHH U
IIPOBEPATH MPOCTEUIINE CTATUCTUYECKUE TUIIOTE3Bl, IOJIb3YSACh W3YyYEHHBIMU

pacipcCaciiCHUAMU.

OcBoeHHe colepKaHUs y4yeOHOTro  IpeaMeTa OVIL.0O6 ®uszuka

obecrieurBaeT JOCTIHKECHNE 00YUYAIOIIMMUCS CICIYIOMNUX O0MX KOMIIeTeHIM:

OK4 DddexktnBHO B3aMMOACHCTBOBaTH W pabOTaTh B KOJUICKTHBE U
KOMaH/IE.

B pesymprate ocBoenus yueOHoro mpeamera OVIL.03 Maremaruka
00ydJaromuiics J0JDKEH

3HaAmMb:

31 nmoOHATHE  pAIMOHAJIBHOTO  YHCJa, OECKOHEYHOM  JECATUYHOU
MepUOIMYECKOM IpOoOH; ONpeIeIeHue KOPHS N-i CTENEHH, €r0 CBOMCTBA; CBOMCTBA
CTEIICHH C paldOHAJbHBIM  IIOKa3aTelieM; CBOWCTBA  (PYHKIUHA, CXeMY
uccinenoBanus — (QYHKIIMU;  ONpeNeNieHHEe  CTENMeHHOW  (YHKIIMH; ITOHSITHE
HppallMOHAILHO YPaBHEHUS,

32 onpeneneHue NokazaTeJbHON GYHKIMU U €€ CBOMCTBA; METO/Ibl PELICHUS
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MOKa3aTeIbHbIX ypaBHEHUW M HEPABEHCTB W WX CUCTEM; MOHATUE Jorapudma,
OCHOBHOE€ JiIorapu(MHUUECKOe TOXKJIECTBO U CBOMCTBa Jsorapupmon; Gopmyny
nepexojia; omnpejaeneHue jorapudmuueckod QyHKIUU U €€ CBOMCTBA; MOHATHE
JorapuMUYECKOro  ypaBHEHMST M HEPaBEHCTBA;  METOABl  pEIICHUs
JorapuMUYECKUX  ypaBHEHUM;  allfOPUTM  pelIeHUus  JorapuMUYecKux
HEPABEHCTB; MOHATHE KOMOWHATOPHOM 3a/1aud U OCHOBHBIX METOJIOB €€ pEeIlICHHS
(mepecTaHOBKH, pa3MeElIeHUsl, coueTaHusi 0€3 MOBTOPEHUS U C TOBTOPEHUEM);
MOHSTUE JIOTMUECKOW 3a/laud; MpUEéMbl pElIeHUs] KOMOWHATOPHBIX, JIOTMUECKUX
3aJ1ay; JIEMEHTHI TpadOBOT0 MOIECIMPOBAHUS;

33 noHsATHA CUHYyCa, KOCUHYCA, TAHT€HCA, KOTAHT€HCa MMPOU3BOJIBHOTO YIJIA;
paauaHHONW Mephl yria; Kak OmpeaesisiTh 3HaKU CHHYCa, KOCHHyca M TaHTeHca
IIPOCTOT'0 apryMEHTa IO YETBEPTSAM; OCHOBHBIC TPUTOHOMETPUYECKUE TOXKICCTBA;
JI0Ka3aTeILCTBO OCHOBHBIX TPUTOHOMETPUYECKHX TOXIAECTB; (OPMYJBI CHHYCA,
KOCHHYCa CYMMBI M Pa3HOCTH ABYX YIJIOB; (OpPMYJbl JBOWHOIO YIJa; BBIBOJ
dbopMyn TpUBENEHHUS; OIpeAeieHHe apKKOCHMHYCa, apKCHHYycCa, apKTaHTeHca WU
(dbopMyIbl ISl pelieHnus] TPOCTEHITNX TPUTOHOMETPUUECKUX YpaBHEHUN; METOIbI
pEIIeHHs] TPUTOHOMETPUYECKUX YpaBHEHHH; 00JIaCTh OMpeNeNieHnss U MHOXKECTBO
3HAUYEHUN DIIEMEHTAPHBIX TPUTOHOMETPUUYECKUX (YHKIIMA, TPUTOHOMETPUUECKHUE
GbyHKIMM, X CBOMCTBA U IpadUKH;

34 OCHOBHBIE IOHATHUSI CTEPEOMETPUHN; AKCUOMBI CTEPEOMETPUU U CIICICTBHS
U3 AaKCUOM CTEpPEOMETPUM; IOHATHE [MOBEPXHOCTH TIE€OMETPUUYECKUX TEJ;
MPUKIIAJJHOE 3HAYECHHE TEOMETPUH; OIPEICICHUE MapauIeIbHOCTH MPSMBbIX;
BO3MOJKHbBIE CIy4aW B3aWMHOTO PACIOJIOKEHUS IBYX MPAMBIX B IPOCTPAHCTBE,
pAMOM M IUIOCKOCTH; OIPENEIICHUE MapasulebHbIX IUIOCKOCTEN; CBOMCTBA M
MPU3HAKY MAPAIIEIBHOCTU MPSAMBIX U IUIOCKOCTEH; OMNpEeNesieHHE yria MEexXIy
JIBYMsI TPSIMBIMU; ONpPEACJIICHUE TeTpa’jpa M MNapajUieenuneaa; MOHsATUE
MEPHNEHIUKYIIPHOCTA MPSIMOM M TJIOCKOCTH; CBOMCTBA M NPU3HAKHU
MEPHEHIUKYIIPHOCTA OPSIMBIX M TIJIOCKOCTEH; OINpeJeeHue MeprneHaAnKyIsipa u
HAKJIOHHOW; OIpeJeleHUue yria MEXIy NpsMOMl M IUIOCKOCTbIO; OMNpeAcsieHUE

NBYIPAaHHOTO yrja; TMOHSITUE MEPIEHAUKYISIPHOCTA IUIOCKOCTEN; TMOHSTHE
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TPEXTPaHHOTO YTJIA.

35 BuUABl MHOTOTPAHHUKOB; BHJBI TPAaBUIBHBIX MHOTOTPAHHUKOB U
DJIEMEHTOB WX CHMMETPHH; D3JIEMEHThI KOHyCa: BEpIIMHA, OCh, OOpasyromias,
OCHOBaHHE, OJJIEMEHTHl IWJIWHApA: OCHOBAHMSA, OCh, OOpasyromas; (OPMYIIbI
miomaad OOKOBOH M TIOJHOW TIOBEPXHOCTH UIWJIMHAPA, KOHYCA; DJIEMCHTHI
YCEUEHHOTO KOHYcCa; (OpMYyJbl IUIOMAAA OOKOBOM W IIOJTHOW TOBEPXHOCTH
UIMHApPA, KOHyCa M YCEYCHHOTO KOHyca; ompeneicHue cdepsl ©u IIapa;
ypaBHeHue cdepsl; popmyiy iomanu chepsl GopMynnsl 00beMa NPSIMOYTOIBHOTO
napajuielienunea; TeopeMy o o0beMe MpsMOW Tpu3Mbl; (Gopmyiny oObema
nunHApa; hopmyiy oobema mmapa; hopmyity miomaau chepsr;

B pesynbratre ocBoeHuss ydeO6Horo mpeamera OVYIL03 Maremaruka
o0ydJaromuiics J0JKEeH

ymenbo:

Y1 cBOGOAHO OmNMEpPUPOBATH OCHOBHBIMHM TMOHSTHUSIMU,  OIPEACIICHUSIMH,
OCHOBHBIMU BHUJIaMU OTIPEIETICHUN, OCHOBHBIMU BUJIAMU TEOPEM;

Y2 npoBoaUTh TOKa3aTeNbHBIE PACCYKACHUSI HE TOJIBKO JUIsi 0OOCHOBaHUS
UCTUHHOCTH YTBEPXACHUH, HO W B CHUTYyallUsIX TMOBCEIHEBHOW >XHU3HU, MpPH
pElIeHNH 3a7a4 U3 IPYTUX MPEIMETOB;

Y3  BHINONHATH  BBIYMCICHUS W CTaHIAPTHBIE  TOXK/IECTBEHHBIC
npeoOpa3oBaHusi  TPUTOHOMETPHUYECKUX,  JIOTApU(PMUYECKUX,  CTCTICHHBIX,
MPPALUOHAIBHBIX, I€HCTBUTEIBHBIX BBIPAXKECHUN;

Y4 pemath pazHble BUJBI MATEMAaTHYECKUX YPAaBHEHUU U HEPABEHCTB M MX
CUCTEM, PAa3IMYHBIMU METOJIAMU PEIICHHUSI;

Y5 BnajeTh OCHOBHBIMH TeopeMaMu U (opMysiamu, NPUMEHITh UX IMPHU
pEIICHNE U I0KA3aTeIbCTBE PA3HBIX MATEMATHUECKHUX 33]1a4;

Y6 cocrtaBisaTh W pemiaTh ypaBHEHHUS, HEPABEHCTBA, WX CHCTEMBI IPHU
pEIICHUH 3a7ad.

Y7 npumMeHsaTh  OpoCTEHIINE IIPOrpaMMHBIE CpelcTBa
MIPY PEIICHUU MaTEMaTHYECKUX 3a1a9;

Y8 MNPpUMCHATh MATCMATHYCCKHUC 3HAHUA K HCCICIOBAHHWIO OKPYIKAIOIICTO
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Mupa (MOoJenrpoBaHue (PU3MUYECKUX MPOIIECCOB, 3aa4l SKOHOMUKH).

5. COAEP/KAHE YYEBHOI'O INIPEJMETA

HaumenoBanue
pa3/iesioB U TeM

Coaepikanue yueOHOro Matepuasa u GopMbl OpraHu3anuu
AeTeJIbHOCTH 00y4YaloIMXCs

Pazjien Aaredpa

Tema 1.
HartypaabHbie U
KOMILJIEKCHbIE
yHciaa

Conepxxanue yueOHOro Marepuasa

MHOK€eCTBO, ONEepallii HaJl MHOKECTBAMHU M MX CBOMCTBA. /(narpaMmbl
Oiinepa — Benna. [IpuMeHeHne T€OpeTUKO- MHOKECTBEHHOIO amnmapara
Uist  perieHus 3amad.  PanuwonaneHbie  uyucia. OOBIKHOBEHHBIE U
JIeCSITUUHBIE APOOU, MPOLEHTHl, OECKOHEUHbIE MEPHUOIUYECKHE JIPOOH.
[Ipumenenue npobeil W MPOIEHTOB Ui PEIIeHUs MPUKIATHBIX 3a7ad.
[elictBuTenbHble 4ynclia. PanuoHanbHblE W HUpPpPAlMOHAIBHBIE YHCIIA.
Apudmernueckue omnepanuu ¢ ACWCTBUTENbHBIMU 4YMCIaMU. Momylb
NEMCTBUTENBHOTO YKCIa U ero cBoiicTBa. [IpubmmxénHblie BIYMCIIEHNS,
MpaBUJIa OKPYIJIEHUS, NMPUKUJKA U OIIEHKA pe3ysibTaTa BBIYMCICHUM.
OcHOBHBIE METOJBl pElIeHUus LENbIX U JIpOOHO-pallMOHAIBHBIX
YpaBHEHUN M HEpPaBEHCTB. JleleHHMe MHOTOWIEHAa Ha MHOTOWIEH C
ocratkoM. Teopema be3y. MHorowieHsl ¢ neabiMu Ko3hUIuEeHTaMH.
Teopema Buera.

Pemrenne cucrem JMHEWHBIX ypaBHEHHMH. Marpuna cHCTEMBI
JUHENHBIX ypaBHEeHMU. Omnpenenurens MaTpulbl 2X2,  €ro
F€OMETPUYECKHI CMBICI M CBOWCTBA; BBIYMCIICHHE €TI0 3HAYCHUS;
MIPUMEHEHHUE OIPEACIUTENS JUIsl PELICHUsS CHCTEMBl JIMHEHHBIX
ypaBHeHUH. PelleHne NpuUKIagHBIX 331a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUd HatypanbHble u nenbie yucna. [Ipumenenue
npuszHakoB aenuMocty nenbix uncen, HOJ u HOK, ocratkoB mo
MOZYII0, anroputMa EBkianaa s penieHus 3a1ay B LENIbIX YUCIIax.
Kommnekcusie uymcna. Anrebpandeckas M TPUTOHOMETpPUYECKAs
(hopMBbI 3aITUCH KOMILJIEKCHOTO uncia. ApudmMeTnyeckue ornepamuu

C KOMIUIEKCHBIMH 4yuciIaMu. M300pakeHrne KOMIUIEKCHBIX YKCel Ha
KOoOpauHaTHOU miockocTu. @opmyna Myaspa. Kopau N-oii ctenenu

U3 KOMIUIEKCHOro yucia. [I[puMeHeHHe KOMIUIEKCHBIX 4YuCeN Ui
pelieHus (GU3NUECKUX U FEOMETPUIECKUX 3a1a4

IIpakTH4eckue 3aHATHUA:
Pewenue 3a0au (kapmouex-3adanuil) no uzyueHHvlM memam. Ycmuolil
onpoc.

Tema 2.
Kopuu, crenenu n
Jorapugpmel

Tema 2.1
Kopnu u crenenn.

Conepxanue y4eOHOro Marepuasa

ApupmeTrueckuii KOpeHb HaTypajJbHOW CTENEHW M €ro CBOWCTBA.
[IpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUH, COJEpXKAIIUX CTENEHU H
kopHH. HWppanmonanbuble ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS
UppalMoHAIbHBIX ypaBHEHUH. PaBHOCHIIBHBIE MEPEXObl B pPelICHUU
UppalMoHaIbHBIX ypaBHeHUH. CBolicTBa W rpaduK KOpHS N-0if
CTeTeHU Kak (QYHKIUM O0OpaTHON cTemeHH C HaTypajJbHBIM
MIOKa3aTeNeM
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Tema 2.2
Jlorapudm.
Jlorapugm umcJia.

Jlorapudm uucna. CpoiictBa norapudma. [lecstuunbie u
HaTypaibHble Jorapudmel. [IpeoOpa3zoBanue BbIpakeHUi,
conepxamux jorapudmel. Jlorapupmuueckas GyHKIHS, €€
cBoiictBa u rpaduk. Mcmomp3oBanue rpaduxa (GyHKIUU

JUId pelieHusi ypaBHeHui. Jlorapudmuueckue ypaBHEHHS.
OcHoBHbIE METObI peleHus JorapuGMUUECKUX
YpaBHEHUM.

PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOTapu(MUUECKUX YPaBHEHUN

Tema 2.3
IIpeodpa3oBanue
ajiredpanvecKux
BbIPAKEHH .

Cremnenb C pallMOHAJIBLHBIM TOKa3aTeeM U €€ CBOMCTBA.

[okazatenpHast ¢QyHKIMs, €€ cBoiicTBa W Tpaduk. Mcmonb3oBaHue
rpaduka QyHKUNHU Ui PEIICHNs YpPaBHEHUH.

[loka3arenpHple  ypaBHEHHS. OcHOBHBIE ~ METOJBl  pElICHUS
noKa3zareabHbIX ypaBHeHU. KonTposabHas padora Ne 1

IIpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuil) no uzyueHHvlM memam. Ycmmoii
onpoc.

Paszpnen I'eomerpust

Tema 3.
IIpsimble n
IVIOCKOCTH B
NPOCTPAHCTBE

Copep:xaHue y4e0OHOro MmaTepuaJja

OcHoBHBIE TIpOCTpaHCTBEHHbIE GuUrypbl. l[loHATHS CTepeomeTpuu:
TOYKa, TMpsAMas, IUIOCKOCTh, NPOCTPaHCTBO. (CHOBHBIE MpaBUJIa
M300paKEHUsT Ha PUCYHKE IUIOCKOCTH, TMMApPAUICTBHBIX MPSAMBIX
(oTpe3koB), cepeuHbl oTpe3ka. [IoHITHS: TTepeceKaronIrecs MIOCKOCTH,
nepeceKkarmmecs npsMas W IUIOCKOCTh;  MHOJYNPOCTPAHCTBO.
MHororpaHHukH, H300paKeHUE MPOCTEHIINX MPOCTPAHCTBEHHBIX
(dburyp, HECyImeCTBYIOIHUX OOBEKTOB. AKCHOMBI CTEPEOMETPHUU U
nepBbie cieacTBUs U3 HUX. CrocoObl 3a7aHus MPSMBIX M TUIOCKOCTEH B
npoctpanctBe. (OO003HA4YCHWS TIPAMBIX ©  IuIockocTed. CedeHws.
N3obpaxenne ceueHUi MUpaMuIbl, Ky0a U MPU3MBI, KOTOPBIC MPOXOIAT
yepe3 ux peopa. M3o0pakeHne nepecevyeHus MoJydYeHHBIX MIII0CKOCTEH.
PackpamuBanue MOCTPOEHHBIX CEUYEHUM pa3HBIMM IBEeTaMH. Meton
CIEHOB IJis MOCTpoeHUs ceueHuil. CBOMCTBA MepeceyeHUur MNpsIMbIX U
miockoctei. [locTpoenne cedyeHnit B mupamuje, Kyoe mo TpémM Toukam
Ha péoOpax. Co3maHue BBIHOCHBIX YEPTEXKEHW M 3alUCh II1aroB
MOCTPOCHHSI. [ToBTOpEHME IJIAHUMETPHU. Teopema 0
IpONOpIMOHANBHEIX oTpe3kax. [logoOue TtpeyronbHukoB. Teopema
Menenas. Pacu€rbl B ceYEeHHMSIX Ha BBIHOCHBIX ueprexax. Hcropus
pa3BUTHS TUIAHUMETPUM M CTEpeoMeTpuu. B3anMHOE pacnosioxkeHue
npsiMbIX B mpocTtpaHcTBe. CkpeniuBaromiyecss mnpsimbie. [IpusHaku
CKpeIMBaIMXcs npsMbiX. [lapamienbHbie npsMble B IMPOCTPAHCTBE.
Teopema O CymiecCTBOBaHMHM M €IMHCTBEHHOCTH MPSAMOMW MapajuieIbHOI
JAHHOW TIPSAMOM, TMPOXOMAIIEH 4Yepe3 TOUYKy MPOCTPAHCTBA U HE
JeXalled Ha JaHHOM NpsMou. JlemMma O mepeceyeHuH IapajulesibHbIX
IPSIMBIX IJIOCKOCTBIO. [lapamiensHOCTs TPEX mpsAMBIX. Teopema o Tpéx
napajyielbHbIX MpsMbIX. TeopeMa O CKpPEHNIMBAIOIIUXCS MPSMBIX.
[TapannensHoe npoekTupoBaHue. OCHOBHBIE CBOMCTBA MapajieIbHOTO
npoekTupoBaHus. W3o00paxkeHue pasHbIX GUTYp B MapaljielbHON
npoekuuu. LleHTpanbHass mpoekuus. Yroil ¢ COHANpaBlIE€HHBIMU
CTOpPOHaMHU. YTOJI MEXJYy HNpsIMbIMHU. 3aJadyd Ha JOKa3aTelbCTBO M
HCCIIEIOBAHUE, CBSI3aHHBIE C PACIIOJIOKEHUEM IIPSMBIX B IIPOCTPAHCTBE.
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[lonsaTHA: mapannenbHOCTh MNPSAMOM M IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipuznak  napauienpHOCTH HpsAMOM u  miockoctu.  CBoiicTBa
NapajIeIbHOCTH MPSAMON U IJIOCKOCTH.

I'eomeTrpuueckue 3a1auu Ha BBIYMCICHUE U JJOKA3aTEIbCTBO, CBA3aHHbIE
C MapajyIeNbHOCTBIO TMPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[locTpoeHune ceudeHus, MPOXOIAIIET0 YEpe3 JaHHYIO NpPSIMYI0 Ha
YepTexe M MNapajuIeIbHOrO ApYyrod mnpsaAmoil. Pacyér oOTHOIIEHHI.
[TapannenbHas MpOEKLMs, IPUMEHEHHUE JUIsl IOCTPOEHUS CEYEHUI KyOa
u napawienenunena. CpoiicTBa mnapaienenunena U HPU3MBL.
[TapamieneHble  1uiockoctu.  lIpu3Haku — mapayienbHOCTH  JIBYX
miockocreil.  Teopema 0 mapauieIbHOCTH M €AUHCTBEHHOCTH
IJIOCKOCTH, NPOXOJAIIEH Yepe3 TOYKYy, HE IMPUHAICKALIYI0 JAHHOU
IJIOCKOCTHU M ciencTBus u3 He€. CBOMCTBA MapaiesIbHbIX MIOCKOCTEH:
0 TapaJuIeJIbHOCTU MPSMBIX IE€PECEUEHHUs] MpPHU TNEPEeCeYeHUU JIBYX
napajuleNIbHbIX IJIOCKOCTEH TpeTbel; 00 OTpe3Kax MapaienbHbIX
NPSIMBIX, 3aKIIOUEHHBIX MEXAY MapajuleIbHBIMH IUIOCKOCTSIMH; O
MepeceyeHn TMpsAMOl ¢ JABYMS HapauIeIbHBIMH  IJIOCKOCTSMHU.
[ToBTopenue: Tteopema Iludaropa Ha TMIIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TpeyroyibHUKa. CBOHCTBAa Kyb0a M MIPSMOYIOJBHOTO
napajuienenunena.  BeluncieHne JUIMH  OTpe3KOB B KyOoe H
MpsIMOYTOJIBHOM Tapajuienenunene. lleprneHuKyIsspHOCTh NpAMOA M
mwiockoctu. [lpu3HaK NepneHAUKYISIPHOCTH MNPSIMOM U IUIOCKOCTH.
TeopeMa 0 CyllleCTBOBaHWHU U €AMHCTBEHHOCTH MPSIMOM, MPOXOASIIEH
4yepe3 TOYKY IPOCTPaHCTBA M INEPHEHAMKYISIPHOM K IIJIOCKOCTH.
[InockocTn M NEPHEHIUKYISAPHBIE UM IIpsiMas B MHOTIOI'DAHHUKAX.
[lepnennukynsap u HakioHHas. [locTpoeHne nepreHaUKYIApa U3 TOUKH
Ha npsmyro. Teopema o TpEX mepreHauKymsipax (mpsMast U oOpaTHas).
VYron MEXTY CKpEIIUBAIOIAMHUCS MPSAMBIMHU. IMownck
NEPHECHIUKYISIPHBIX  NPAMBIX € IOMOIIBK  IEPIEHIUKYISPHBIX
mockoctet OptoroHanpbHoe mnpoekTupoBanue. [loctpoenne cedenuit
Ky0a, MpU3Mbl, IPAaBUWIBHON NHUpaMHUIbl C TOMOIIbIO OPTOTOHAIBHOMN
npoekuud. CHMMETpUss B NPOCTPAHCTBE OTHOCHUTEIBHO IUIOCKOCTH.
[Inockoctu CUMMETpPUI B MHOTOTPaHHUKAX. [Ipusnak
NEPIEHAUKYJIAPHOCTH MIPSIMON M INIOCKOCTH KaK CIEACTBHE CUMMETPHUHU.
[IpaBunbHBIE MHOTOTpaHHHMKH. Pacd€r paccTOSIHMM OT TOYKH J0
wiockocTd. CrocoObl OMyCTUTh NEPHEHAMKYISAPbI: CUMMETPHUS, CABUI
TOYKH 110 NapajuleJbHON mpsMoil. CABUI 1O HEMapaJlJIeIbHON IPSMOH,
U3MEHEHHE paccTosHui. I[loBTopeHme: yroa Mexay NpsAMbIMH Ha
IUIOCKOCTH, TPUTOHOMETPHUS B IIPOM3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KocuHycoOB. [IoBTOpEHuE: yron Mexnay CKpeIUBaOIIUMHKCS IPSIMBIMU B
IIPOCTPAHCTBE. ['€OMETpUYECKHE METOJAbl BBIYMCICHHUS YIja MEXKIY
IpsIMBIMU B MHOTOTpaHHMKaX. J[Byrpanssiii yron. CBONCTBO JIMHEWHBIX
yriaoB JByrpaHHoro yria. llepnenaukynspaslie miockoctd. CBoiicTBa
B3alMHO MEPIEHIUKYIIAPHBIX IJIOCKOCTEHN. [Tpusnax
NEPIEHIUKYIAPHOCTH TUIOCKOCTEH; TEOpEeMa O MpsIMOM IepecedeHHus
IBYX  IUIOCKOCTEM  MNEPHEHIUKYJSAPHBIX  TPETbEM  IJIOCKOCTH.
[IpsiMoyronpHBIN  mapamienenunes; KyO; HM3MEpeHus, CBOWCTBa
NpSMOYTOJIBHOIO  Mapajuielenunena. lTeopema O AMAroHaiau
NPSMOYTOJIBHOTO  Mapajulesienunesa M CIEICTBUE U3 HEE.
CrepeoMeTpuueckue M MPUKIAIHBIE 3aaul, CBSI3aHHBIE CO B3aWMHBIM
PacroJIoKeHuEM IIPSIMBIX " IJIOCKOCTH. [loBTOpEHME:
CKPEILMBAIOIINECS MPSMbIE, NapajluIebHbIEe IIJIOCKOCTU B CTaHIAPTHBIX
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MHOTI'OTPaHHUKAX. [Tapa IapajuIeIbHbIX IJIOCKOCTEN Ha
CKpELIUBAIOIINXCA IPSAMBIX, PACCTOSHUE MEXAY CKPEIIMBAIOIIUMUCS
OpSAMBIMA B HIPOCTBIX cuTyauusax. OIlyckaHue NepleHAUKYIsSPOB,
BBIYMCIICHUE PACCTOSHUM OT TOYKM JO TOYKH; IPSIMOM; INIOCKOCTH.
Bbluncnenue pacCcTOSHUNM MEXKAYy CKPELIMBAIOLNIUMUCA IPSIMBIMU C
IIOMOIBIK  NEPHNEHIUKYIAPHON  IUIOCKOCTU. TpEXrpaHHBIA  yrod,
HEepaBeHCTBA Ul TPEXTpaHHBIX yrioB. Teopema [lucdaropa, Teopemsr
KOCHHYCOB U CHHYCOB JUISL TPEXTPAHHOTO yria. DJIeMEHTHI chepruuecKoi
TE€OMETPUH: F€0JE3NYECKUE JIMHUU Ha 3eMIle

IpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuil) no usyueHHvlM memam. Ycmuolil

onpoc.
Paznen KomOuHaTOpHKa, CTATHCTHKA M TEOPHUS BEPOSATHOCTEH

Tema 4. Conep:xxanue yueOHOro Marepuaja

I'padsi.

cayuaiiHble I'pad, cBs3ubIil rpad, mnpeacTaBiIeHHE 3aqayd C TMOMOIIBIO Trpada.
BeJIMYMHBI M Crenenp (BasieHTHOCTh)BepmnHBL [lyth B Tpade. llenu u 1UKIIBL
KOMOMHATOPHKA I'padsr Ha Tmockoctu. [epeBo ciydaiiHoro skcriepumenTa. CiydaidHbie

AKCTIEPUMEHTHI(OTIBITHI) M CITydaiHbIe COOBITHS. DJIEMEHTApHBIE COOBITHS
(ucxonwr). BeposiTHOCTE citydaitHOTO COOBITHS. BeposiTHOCTH COOBITHIA B
ONBITAX  C  PABHOBO3MOXXHBIMH  JJIEMEHTAPHBIMU  COOBITHSMHU.
[lepeceuenue, 0ObeAMHEHNE MHOMXKECTB M COOBITHUMN, MPOTHUBOIOJIOKHbIE
coOpITHs. Dopmysa CII0OKEHUS BEPOSITHOCTEH. YCIIOBHAsI BEPOSTHOCTH.
YMHOXeHue BeposTHOCTEH. Dopmyna  YCIOBHOM  BEPOSTHOCTH.
®opmyna nonHOW BeposATHocTH. Popmyna baiieca. HeszaBucumele
coOpiTusi. KomOuHaTtopHoe mpaBuio ymHoOkeHus. IlepecraHoBku u
(daktopuan. Ywmcino coueranmit. Tpeyrompauk I[lackams. Dopmyna
ouHoma HproTona. buHapHBIN ciaydaliHBIN OMBIT (MCIIBITAHUE),YCIIEX W
Heynada. He3aBucumeble ucneiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUI
no mepBoro ycmexa. Cepusi HE3aBUCUMBIX HUCHOBITaHUN bepHymim.
CrydaifHblii BBIOOD M3 KOHEYHOW COBOKYITHOCTH.

IIpakTnyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyyeHHviM memam. YcmHolil

onpoc.
Pasznesa I'eomeTpust

Tema S Conepxanue yueOHOro Marepuasa

Koopunatsi n [londatue BekTOpa Ha IUIOCKOCTH M B mpocrpaHcTBe. Cymma u
BEKTOPbI

pPa3sHOCTb BEKTOPOB, MpPaBWIO IHapajuleeNuIe]a, YMHOKECHUE
BEKTOpa Ha YHUCIIO, pa3oKEHUE BEKTOopa Mo Oaszucy Tpéx
BEKTOPOB, HE JIeKalluX B OJHOW IUIOCKOocTU. CKalsipHOE
IIPOU3BEJICHUE, BBIYKMCIEHHE yrjaa MEXAY BEKTOpaMH B
npocrpanctse. [Ipocreiimme 3amaun ¢ Bexkropamu. IloBTOopeHue:
KOOPJAMHATHI BEKTOPA Ha IJIOCKOCTH U B IIPOCTPAHCTBE, CKAISAPHOE
IIPOU3BEJICHUE BEKTOPOB, BBIUHUCIECHUE YIila MEXKIY BEKTOpPaMH B
IIPOCTPAHCTBE. YpPaBHEHHE IMPSAMOM, MPOXOIALICH Yepe3 [BE
TOYKHU. YPaBHEHHE IIJIOCKOCTH, HOPMallb, YPAaBHEHUE IIJIOCKOCTH B
oTpe3kax. BekropHoe mnpousBencHue. JIMHENWHbIE HEPaBEHCTBA,
JMHENHOE MPOrpaMMHUpPOBaHKUE. AHAIMTHUUECKUE METOMBI pacuéra
yria MexXAy MNpsAMBIMM M IUIOCKOCTSAMM B MHOIOI'DAHHMKAX.
dopmyna pacCTOSIHUSA OT TOYKHM 1O IIOCKOCTH B KOOpAMHATAX.
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HaxoxxneHue paccTOssHMM OT TOYKM JO IUIOCKOCTH B KyOe u
npaBuiIbHON nupamuzae. KonrponbHas padota Ne2

IpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuil) no uzyueHHvlM memam. Ycmmowii
onpoc.

Pa3znen Aaredpa

Tema 6. OcHOBBI
TPUTOHOMETPHH.

Conepxxanue yueOHOro MaTepuaja

CuHyCc, KOCHMHYC, TaHI€HC M KOTAaHT'€HC YHCIOBOTO apryMeHTa.
ApKCUHYC, apKKOCMHYC M AapKTaHI€HC YHCJIOBOTO apryMeHTa.
Tpuronomerpuyeckas OKPY>KHOCTb, orpeieJieHre
TPUTOHOMETpUUYECKUX (DYyHKIMH dYuciaoBoro aprymentra. OCHOBHbIE
TPUTOHOMETPUYECKHE (bopMyIIBL. [IpeoGpa3zoBanue
TPUTOHOMETPUUECKUX BbIpaKeHUH. PerieHune TpUroHOMETpUUECKHX
ypaBHeHHMA. TpuroHomerpudeckue GYHKIMA, WX CBOWCTBA U
rpapukn. OTOOp KOpHEH TPUTOHOMETPHUYECKUX ypPaBHEHHH C
MMOMOIIBIO TPUTOHOMETPUUYECKOMN OKPY>KHOCTH. Pemenne
TPUTOHOMETPUIECKUX HepaBeHCTB. KoHTposbHas pabota Ne3

Tema 7. ®yHKkunM
u rpadpukm.
Crenenneble,
nokasarteJjbHbIe,
JorapupmMuyeckue
U
TPUTOHOMETPHYECK
ue PyHKUMH.
OopaTtHble
TPUTOHOMETPHYECK
e PyHKUMHU

Conep:xaHue y4e0OHOro MmaTepuaJja

OyHKIUA, crocoObl 3aaanus GyHkuuu. B3anmHo oOpaTHbie (QyHKIIHH.

Komnoszumnus ~ gynkmuit.  I'padux  GyHkmuu.  DineMeHTapHbIE
npeobOpazoBanus TpadukoB ¢yHknui. OOmacTh ompeneaeHus |
MHOXECTBO 3HaueHuid ¢QyHkiuuu. Hymn dynkmuun.  [Ipomexyrku

3HAKOMOCTOSIHCTBA. U&THble W Heu€THble ¢yHKuuu. llepuoanueckue
¢byakaun. [IpoMexxyTku MOHOTOHHOCTH (YHKIUU. MaKCUMyMBI U
MUHUMYMBI QyHKIIMU. Hanbomnbiiee 1 HauMeHbllee 3Ha4eHne PyHKINUN
Ha TmpoMexyTke. JluHeliHas, KBaapaTU4yHas U APOOHO- JIMHEHHas
GbyHKIMH. DIIeMEHTapHOE HCCIEI0BaHUE U MOCTPOEHHE IPpauKOB STUX
¢byuknuii. CremeHb ¢ 1ensIM  MokazaTteneM. bunHom HeloToHa.
CrenenHass (yHKIHMS C HaTypadbHBIM M IENbIM TOKa3aTeneMm. Eé
CBOIcTBa U rpauK.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyuenHviM memam. Ycmuulil
onpoc.

Pazgea I'eomerpus
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Tema 8.
MHoOrorpaHHuKH 1
KpyIJble TeJa.
Tema 8.1
MHOrorpaHHHuKHU

Conepxxanue yueOHOro Marepuasa

MHororpanHuk u ero sneMeHThl. Ilupamuma. Buasl nwmpamun.
IIpaBunbHas nupamupa. Ilpusma. IlpsAmas v HakiIOHHas IPU3MBIL.
IIpaBunbHas npusma. Ilpamoin napamenenunen, [IpsMoyronbHbIit
napajuienenunen, Ky0. Bemmykimeie MHOrorpaHHukH. Teopema
Oiinepa. [IpaBuiibHBIE U OIYIPABUIbHBIE MHOIOTPaHHUKH

Tema 8.2
Tenau
NMOBEPXHOCTH
BpAallleHUus

Hunuuapuyeckass IMOBEPXHOCTb, 00pasylollve WIMHAPUYECKOU
nosepxHoctu. Iumuuap. Ilpsamon xpyrosod mwmHzap. llnomans
NOBEPXHOCTH IHIMHIpa. KoHWYeckass MOBEpXHOCTh, 0Opasyrommue
KoHHUYeckoil moBepxHOcTH. Konyc. CeueHue KOHyca IUIOCKOCTBIO,
MapajuIeIbHOM  IUIOCKOCTM  OCHOBAHMS.  YCEUEHHBIH  KOHYC.
N3obpaxenne KOHycOB M yCeUEHHBIX KOHYCOB. [lmomans GokoBoOi
MIOBEPXHOCTHU U TOJHOM MOBEPXHOCTHU KOoHyca. CTepeoMeTpuyecKue
3a/laud Ha JI0Ka3aTeJIbCTBO U BBIUMCIEHHE, MOCTPOCHHEM CEYEHUN
UWIMHApa, KoHyca. [IpuknagHble 3agaun, CBSI3aHHBIE C LIMJIMHIPOM.
Cdepa u map. Ilepeceuenue chepsl u mapa ¢ mIockocTeio. Kacanme
mapa u cdepsl MI0CKOCThI0. Bua u n3obpaxenue mapa. YpaBHEHUE
ctepsl. [Tnomane chepsr u e€ vacteit. Cummerpus chepsl U 1mapa.
CrepeomeTprueckue 3ajJaud Ha JOKa3aTeIbCTBO U BBIUMCIICHUE,
CBA3aHHBbIE cO cdepoll U mapoMm, IOCTPOCHUEM UX CEYEHMM
mockocThio. [Ipukiagaeie 3a1auun, CBsI3aHHbBIE CO chepoit U mapom.
[ToBTOpEHUE: OKPY)KHOCTh Ha IUIOCKOCTH, BBHIYMCICHUS B
OKPY)KHOCTH,  CTaHJapTHble  mojaoOus.  Pasnuunbie
KOMOMHAIIMKM TeJl BpalleHUs U MHOTOTPAaHHUKOB. 3aJayu

o teme «Tena ¥ MoOBEpXHOCTH BpalleHUsD

Tema 8.3
HN3mepenus B
reoMeTpuu

O6bEéM Tema. O0BEM TPSAMOYTOJILHOTO TMapajuielenuneaa. 3agaan 00
yIBoeHUU Kyba, O KBaapaType Ky0a;, O TpHCEKIUH yrija.
CrepeoMeTrpuueckue 3aJayd, CBSA3aHHbIE C OOBEMOM MPSIMOYrOJIHHOTO
napajuienenunena. Ilpuknanuele 3agaun, CBA3aHHBIE C BBIYMCICHHEM
o0Bpéma mpsMoyroipHOro mnapamienenumnena. O0bEM NpIMON MPU3MBIL.
CrepeoMeTpuueckue 3aJayd, CBSI3aHHBIE C BBIYHCICHUEM OOBEMOB
npsaMoit pu3Mebl. [IpukinanHeie 3aqa4n, CBsI3aHHBIE C 00BEMOM TIPSAMOM
npu3Mbl. Bbpluncriienue 0O0BEMOB Tel € TMOMOIIBIO OMPEIEIEHHOTO
uHTerpana. O0bEM HaKIOHHOUM mpu3Mbl, mupamuasl. Dopmyna oObEMa
nupamubl. OTHoOuIeHHEe OO0BEMOB MHPAMUJ C OOmMM YIJOM.
CrepeoMeTrpuueckue 3aJayd, CBS3aHHbIE C OObEMAMHM HAKIOHHOM
npusmbl, nupamunabl. [lpuknaaneie 3amaun 1o  TemMe «OOBEMBI
TEI»,CBA3aHHbIE C O0BEMOM HAKJIOHHOW TMPU3MBI, MHPAMUJBIL.
[Ipumenenne 06bEMOB. BeruncieHne pacctosHus A0 miockoctu. O0bEM
mnHApa. Teopema 00 00bEéMe npsiMoro muiauHpa. [Tnomaau 6okoBoit
U TIOJIHOM TOBEPXHOCTH LWIMHApa. Beluncienne oOBEMOB Tem C
MOMOIIBIO  OmpenenéHHoro wuHrerpaga. OO0béM koHyca. [lnomaau
OOKOBOH M MOJHON MOBEPXHOCTH KOoHyca. CTepeoMeTpuiecKue 3aaqH,
CBSI3aHHBIC C BBIUMCIICHHEM O0BEMOB IMIIMHIpA, KOHyca. [IpukiamHbie
3amgaun o TeMe «OO0bEMBI U IIomaa moBepxHoctel Ten. O0béM mapa
U IapoBoro cekropa. Teopema 00 oO0béme mapa. Ilmomans chepsl.
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CrepeoMeTprdeckue 3aJayd, CBS3aHHBIC C BBIYHCICHUEM OOBEMOB
rapa, mapoBOro CerMeHTa, IIapoBOro cexropa. IIpuknaaaepie 3a1a4u 1Mo
Teme «OO0BEMBI Tell»,CBsI3aHHBIE ¢ 00BEMOM IIIapa | IUIOMABI0 Chephl.
CooTHOIIEHNUT MEXKIy IUIOMAAIMU TIOBEpXHOCTEH U 0o0bEMamMu
noo6ubIX Ten. IlomoOHbIe Tenma B mpocrpaHcTBe. M3MeHeHue oObéma
npu nogo6un. CTepeoMeTpuiecKre 3a/1a4 CBSI3aHHbIE C BHIYMCICHUEM
00BEMOB Ten U moaael nosepxHocreil. Konrponabnas padora Ned

IpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyyeHHviM memam. YcmHulil
onpoc.

Paznen Hauana MmaTeMaTH4YeCKOro aHaJIHM3a

Tema 9.
ITocienoBaresibHOC
Ti. IIponsBoanas.

Conep:xxanue yueOHOro Marepuasa

IlocnegoBaTenbHOCTH, CIIOCOORI 3aJaHus MOCIen0BaTeILHOCTEH. MeTos
MaTeMaTH4eCKO  WHAYKIWH. MOHOTOHHBIE W  OTPaHUYEHHBIE
rnocjeaoBarenbHOCTH.  McTopuss  aHanm3a  OECKOHEYHO — MaJbIX.
Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHedHO
yObIBaromass reoMmerpudeckas mporpeccusi. Cymma  OECKOHEUHO
yObIBaroIIe F€OMETPUYECKON IIPOTPECCUMU. JIunenHeIi 51
SKCIOHEHIMANBHBIA pocT. Yucno e. @opmyna CIOXKHBIX MPOIEHTOB.
Hcnons3oBanne mporpeccuu Ui pelIeHUsT  peajbHBbIX  3a1ad
MPUKIATHOTO Xapakrepa. HempepwsiBHbIE (GYHKIIMM W HMX CBOMCTBA.
Touka paspeiBa. AcuMnTOTHl TpadukoB GyHKIMH. CBOMCTBA (YHKIIHI
HEMPEPBIBHBIX HAa OTpe3ke. MeroJ HHTEepBajJOB I  PELICHHS
HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEPBHIBHBIX (OYHKIMHA I
pemienus 3axad. llepeas u  BTOpas TNPOU3BOJAHBIE  (PYHKLHUU.
Onpenenenue, TeOMETPUUECKUA W (U3UYECKUN CMBICT TPOU3BOJIHOM.
VpaBHeHue kacarenbHOW K Tpaduky ¢dyskmuu. [IpomsBomHbie
aneMeHTapHblXx  QyHkumii. [IpousBoaHas cymMMmbl, NIPOU3BEIEHUS,
4acTHOrO U Kommosuiuu ¢GyHkiuil. IlpuMenenne mnpou3BOAHON K
UCCIIeIOBaHUI0  (QYHKIUH HAa  MOHOTOHHOCTH U OKCTPEMYMBI.
Haxoxzaenue HamOOJbIIEr0o M HAUMEHBUIETO 3HAYEHHUS HEMPEPHIBHOM
¢byuknuu Ha otpeske. IIpuMeHeHune NPOU3BOAHON U HAXOXKACHUS
HAaWJIy4ylllero peuieHuss B NPUKIAJAHBIX 3aJadax, Ui OIpeaeseHUs
CKOPOCTH M YCKOPEHUS Mpolecca, 3alaHHOro GopMysoi Uit rpaduKkom.
Kommnozunua ¢ynknuii. ['eomerpuyeckre o0pa3bl ypaBHEHHH U
HEPAaBEHCTB Ha KOOPJAMHATHOM mockocTH. KoHTponbHas padora No5

IIpakTH4ecKkue 3aHATHA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyueHHvlM memam. Ycmuolii
onpoc.

Tema 10.AnTerpan
1 ero NpuMeHEeHHe.
IlepBooGpa3nas n
HHTErpaJl.

Conepxanue yueOHOro Marepuasa

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. [lepBooOpa3Hbie
neMeHTapHbIX  (yHkuuMid. IlpaBuna HaxoxJIeHHS MEpPBOOOpPA3HBIX.
HNurerpan. I'eomerpudeckuii  CMBICI  MHTErpana.  Bsluucienue
ompenenéHHoro wuHTerpaga mno ¢opmyine Herorona— JleliGHuna.
[IpumeneHune UHTErpana Juisi HaXOXKACHUS IOl TUIOCKUX Uryp U
00bEMOB F€OMETPUYECKUX TeJl. ITpumepsl pelieHuin
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middepeHInaNbHbIX ypaBHEHUH. MaremaTtndeckoe MOJIETHpPOBaHNE
peabHBIX MPOIECCOB C MOMOIIBIO Jr(QepeHInaNbHbIX YPaBHEHUH

IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no uzy4eHHvlM memam. Ycmuulil
onpoc.

Pa3nes KomOunaTopuka, cTaTHCTHKA U TEOPHUS BepOSTHOCTEH

Tema 11.
DJIeMeHThI TeoOpuu
BEPOSITHOCTEI.
DJIeMeHTbI
MaTeMaTH4YeCKO
CTATHCTHKHU

Conepxxanue yueOHOro Marepuasa

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlumarpamma
pacnpenenenus. Onepanuu Haja CilydallHBIMM BeTU4MHaMU. [Tpumepsl
pacnpenenenuii. buHapHas cnoydaiiHas BenuuuHa. [ eoMmeTrpuyeckoe
pacnpenenenue. buHomumanbHOe pacnpezneneHue. MaremaTHueckoe
OXXHJaHue ciydaiiHoW BennmuuHbl. COBMECTHOE paclpeiesieHHue JBYX
ciydaiiHbIX BenuuuH. HeszaBucumeble ciydaiinble BeanuuHbl. CBOMCTBa
MaTeMaTHYeCKOro OXKUAaHuA. MareMaTtudyeckoe OXHuaaHue OWHapHOU
CIIy4alHOM BeJIWYHMHBI. MaTeMaThu4ecKkoe OXUIAHUE TE€OMETPUUYECKOIrO
u OMHOMHMANbHOrO pachpeneneHuid. Jlucmepcuss W cTaHIapTHOE
oTkJIoHeHHe. Jlucnepcuss OMHapHOW ciydaitHOW BenmuuuHbl. CBOWMCTBA
mucriepcud. MaTemaThueckoe OKHUJaHWe MPOU3BENCHHS U TUCTepCus
CYMMBI HE3aBUCHUMBIX CITy9aHBIX BEJTUYMH. Jucnepcust
OoumHOMHMaNbHOTO pacnpeneneHus. HepaBenctBo YeOwiméBa. Teopema
YeoniméBa. Teopema beprymu. 3akon 00X dyucen. Beibopounsrit
METOJ HCcleAoBaHUd. ['‘eHepasbHass COBOKYIMHOCTh U CllydailHas
BbIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHU XapakTepucTukamu. OleHKa
CPEIHEr0 M JUCHEPCHUM T'€HEPATBHOM COBOKYITHOCTM C IOMOIIBIO
BBIOOPOYHBIX XapakTepucTuk. OIeHUBaHUE BEPOSTHOCTEH COOBITHIA 11O
BbIOOpKe. CTaTucTHueckas runoresa. [IpoBepka npocTelmmx runores ¢
NOMOILIBKD ~ CBOMCTB  M3y4eHHbIX  pacnpeaenenuil.  IIpumepsr
HENPEPBIBHBIX  CIy4yalHbIX  BeJMYMH.  @DyHKOUS  IUJIOTHOCTH
BeposiTHOCTH. PaBHOMepHOe pacmpenenenue. Ilpumepsl 3anad,
OPUBOJAIIMX K IOKA3aTEIbHOMY M K HOPMAJIbHOMY PACIPEIEICHUSM.
@yHKIUSA IUIOTHOCTH BEPOSATHOCTH TMOKA3aTEJIBHOTO paclpeieaeHusl.
OyHKIUA IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOIO paclpeieieHusl.
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX cOObITUH. [Ipumep
3ajauu, npuBojsauied K pacnpeneneHuto Ilyaccona. KoBapuanusa asyx
cinydaiipix  BenuuuH. Koaddunuent xoppemsuuu. CoBMECTHbIE
HAOIIOICHNS IBYX BEIUYUH. BHIOOpOUHBIN KOI(PPHUIIMEHT KOPPENIALIHH.
Paznmuune Mexay IMHEMHOM CBSA3BIO U IPUUYUMHHO- CJIEIACTBEHHOM
CBA3bI0. JInHelHas perpeccus.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyuenHviM memam. Ycmmoiil
onpoc.

Paznen Aureodpa

Tema 12.
YpaBHeHus u
CHCTEMBI
YPaBHEHHIA.

Conepxanue yueOHOro Marepuasa

OcHoOBHEBIC MCTOAbI PCIICHUSA TIOKA3aTCIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX
HCPAaBCHCTB. OcHoBHbBIC METO/bI peHICHUA HppaluOHAIILHBIX
HCPABCHCTB. Fpa(pnqecm/le MCTOZbI PCHICHHUA  HUPPALNUMOHAIBHBIX,
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HepageHncrsa.
Hcnouab3oBanue
CBOJCTB U
rpagukos
dyHkuuii npu
pelieHuu
YPaBHEHUI U
HEPaBeHCTB.

MOKa3aTeNbHBIX W JIOTapU(MHUECKUX YPaBHEHHH M HEPABEHCTB.
Cucrema M COBOKYNHOCTb YpaBHEHHUH. PaBHOCHIIBHBIE CHCTEMBI U
cucteMmbl- ciaenctBus. (OCHOBHBIE METOJbI PELIEHUS CHCTEM H
COBOKYITHOCTEM pPAalMOHAIBHBIX, MUPPALUOHAIBHBIX, IIOKA3aTEIbHBIX U
norapudmuueckux ypaBHeHuid. [IpuMeHeHHWE ypaBHEHUWH, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a/1a4 U 3a1a4 U3 Pa3JIMYHbIX
obnacted Haykd M peajJbHOM >KU3HU, HHTEpIPETalus IOJTY4EHHbIX
pe3ynbTaToB. PamuoHanbHBIE, HppALMOHAIBHBIE, IIOKa3aTElIbHbIC,
JorapupMHUUECKUe U TPUTOHOMETPUYECKUE ypaBHEHHS, HEPABEHCTBA U
cucteMbl ¢ napaMmerpamu.  IloctpoeHme M HcciaenoBaHUE
MAaT€MaTHYECKUX MOJEJNEW peaJpHbIX CUTyalud C  IOMOIIBIO
YpaBHEHUH, CHUCTEM YPAaBHEHUH W HEPABEHCTB C IapaMeTpaMH.
KonTtposnsnas pabora Ne 6

IIpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuil) no uzyueHHvlM memam. Ycmmoii
onpoc.

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

1. AJIFOpI/ITMI)I PCUICHUS MMOKA3aTCIbHBIX ypaBHeHI/Iﬁ U HCPABCHCTB.

0 9 N kWL

. BexTopsl: 3aueM OHU HaM?

. Bce 3aragku n npumenenune byteuiku Knelina.

. leomeTpuyeckue Gopmbl B UCKYCCTBE.

. l'eomeTtpus JloGaueBCKOro Kak mpuMep aKCHOMAaTUYECKON TEOPHUU.
. I'padbl 1 uX ©cONB30BaHUE

. I'padp1 1 ux npuMeHeHne B apXUTEKTYpeE.

. EcTb mu pm3nueckuii CMBICT B IPOU3BOIHON 1 ITEPBOOOPa3HOI?

9. 3aragku [{ukmnougsl.

10. 3aragounsie rpaduku

11. 3aragounsrii Mmup ppakranon

12. 3agaun MeXaHUYECKOTO MPOUCXO0XKICHUS (TEOMETPHUS MACC, SKCTPEMAIIbHbBIE

3a7a4n).

13. 3rakoMcTBO ¢ Tpadamu

14. MaTerpan u ero npuMeHEHUE B )KU3HU YEJIOBEKA.

15. Ucnonw3oBanue u npuMeneHue AudPpepeHuaibHbIX YpaBHEHUH.
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6. TEMATHYECKOE IINIAHUPOBAHTE 110 YYEBHOMY

MHNPEAMETY
No HaumenoBanue pasjesion Bcero Jexknuu IIpakTnyeckue
n/n 3aHATHA
1. AnreOpa u Havaja aHaIu3a 103 45 54
2. I'eomerpust 62 25 35
3 BepostHocTh U  CTaTUCTHKA, 19 10 9
JIOTHKa, TeopHsl rpaoB U KOMOMHATOPUKA
Utoro 184 80 98

[Tpu peanuzanuu coaepkanusi 001eo0pazoBaTeIbHOIO YY€OHOT0 MpeIMeTa
OVIIL.03 Marematuka B mpenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOTO

oO1rero oOpazoBaHus ¢ MoOJydyeHUeM cpeanero oomiero oopazosanus (IITIKPC):

Buja yueOHo# padoThbl O0bem yacos

O61beM 00pa3oBaTeIbHON MPOrpaMMBbI 190
Oobs13aTesIbHAs AyIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 184
B TOM YHCIJIE:

JIEKLIUA 80

MPAKTUYECKHUE 3aHATHS 98

KOHTPOJIbHBIE PAOOTHI 6
IIpome:xkyTounasi arrecrauusi B gopme: Ix3amena 6

7. YHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

7.1. Onucanume MaTepHAJIbLHO-TEXHHMYECKO  0a3bl, HEOOXOaMMOM  JJIs

OCYIIIeCTBJIEHHSI 00Pa30BaTeJILHOI0 NMpPoIecca

Ne | HanmeHOBaHHe crielUATbHbBIX OcCHalIEHHOCTD CHIeNHAIbHBIX IOMEIICHUI H
/11| NOMEIIEeHN M OMEeLeHH I 1S NOMEIICHUH JJIsl CAMOCTOATE/ILHOM padoThI
CaMOCTOSITEIbHOM PadoThI

45




KaOuner MaTeMaTuky Ist
MpOBEACHUST KOMOMHHPOBAHHBIX
(JIEKLIMOHHBIX), IPAKTUYECKUX
3aHSTUN, KOHCYJIIbTUPOBAHUS
CTYIEHTOB, TEKYILLEro KOHTPOJIS U
IIPOMEKYTOYHOU aTTECTALUH.

416200, ActpaxaHckas 001acTh,
EHoOTaeBckuil paiioH, c.

EnoraBka, yn.UnuepuHa, 23 «A»

Aynutopus Ne 54

Kommuiekt yueGHOM Mebenn

[IepeHOCHOM MYIBTUMEIUNHBIN KOMIUIEKT
Joctyn K nHPOPMALMOHHO —
TEJICKOMMYHUKAIIMOHHOMU ceTu «HTepHEeT»
Moienu reoMeTpruYecKiX QUTyp, HUPKYIIb,
TPaHCHOPTHP, TMHEWKA, TAOIUIIBI U TIAKATHI TI0
TEMaM MpeaMeTa

7-Zip GNU OTKpBITOE TUIIEH3UOHHOE
cornmamenne GNU GeneralPublicLicense
beccpouyno

AdobeAcrobatReader DC. OrtkpsbiToe
nuneH3nonHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouHo.

VLC media player GNU Lesser General
Public License, version 2.1 or later.
beccpouno

KasperskyEndpointSecurity. JIumen3ust
neiicrByet 0 16.03.2026

Yandex 6payzep. becrutatHoe mporpamMmmHoe
obecnieuenue. beccpouno

bubnnoreka, YMTaIbHBIN 3aJT

KommiekT yueOHoi Mebenun

[lepeHOCHOUW MYJTBTUMEIUNHBIA KOMITJIEKT
Hoctyn k nHGOPMAITMOHHO —
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHEeT»

3 aBTOMaTH3UPOBAHHBIX pabOYMX MECTa,
CTOJ - 4 TIT.,

CTys — 8 WT.,

[Tonkmtouenue k cetn MIHTEpHET

1 o0ecriedeHne JOCTyIa B AIIEKTPOHHBINA OPTal

YHUBCEPCUTETA U K DJICKTPOHHBIM OMOIMOTEYHBIM
CUCTeMaM

7-Zip GNU OTKpbITOE TUIIEH3UOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OrtkpsbiToe
nuueH3uoHHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General Public
License, version 2.1 or later.  Beccpouno
KasperskyEndpointSecurity.
Jlnnensusineiicteyerno 16.03.2026

Yandex Opaysep. becruiatHoe mporpamMmHoOe
obecrieuenne. beccpouHo
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7.2.Pexomenayemas quteparypa (u3 ¢eaepajbHOro nepeyHs)

a) OCHOBHas y4yeOHas JuTeparypa:

1. MaremaTuka: Yy4eOHUK [ CTYJEHTOB YUPEXKJAEHHUH CpeIHero
npogeccruoHanbHoro obpazoBanus (l-e u3zn.) / bammakoB M.MU. - Mocksa:
OO6uiecTBO C OrpaHUYEHHON OTBETCTBEHHOCTh OOpa30oBaTENIbHO-U3AATEIbCKUM
ueHtp "Axagemus", 2024. - 256 c.

2. MarteMaTuka: 3aJayHUK: YydyeOHOe mocoOue Uil CTYIEeHTOB
yuUpexIAEeHUNH cpeaHero mnpodeccuoHasbHoro ooOpazoBanus (l-e wuznp.) /
bammakos  M.M.;  OOmecTtBo ¢  OrpaHMYEHHON  OTBETCTBEHHOCTH
OOpa3zoBaTenbpHO-U3AATeAbCKUN HeHTp "Akagemus", 2024

0) nonmosIHUTEJIbHAS Y4eOHas auTepaTypa (B T.4. CJI0BApPH)

1. Anre6pa u Hauana MaremaTuieckoro ananmsa. 10-11 kmaccel. (0a30BbIi U
yray0neHHsiit ypoBan) — AnumoB ALILL., Konsrun FO.M. u ap.

2. 'eometrpust. 10 — 11 kiaccel. ba3oBelit U yriryOiaeHHBI YPOBHU. ATaHACsSH
JI. C., Byyty3oB B. @., Kagomues C. b..

B) lepeYeHb Y4eOHO-MEeTOANYeCKOro odecrneyeHus :

1. Y4eOHo-MeToIMUecKnii KoMIUIeKC 1o yueOHomy mpeamety OVII.03

Marematuka.

I) HHTEPHET-PeCcypChbl:

1. www. fcior. edu. ru (MadopManmnoHHBIE, TpPEHUPOBOUYHBIE U
KOHTPOJIbHBIE MaTEPHUAaJIbI).

2. www. school-collection. edu. ru (EmuHas xoJuleKIMH IUGPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

1) 3JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBbI:

1. DnexTpoHHO-0nOIMoTeuHascuctema«lPRbooks»

(http://www.iprbookshop.ru/)

2. OO0pazoBaTenbHO-U31aTEIBCKUI LEHTP «AxanemMusy

(http://www.academia-moscow.ru /)
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3. DnektponHas oopa3oBareibHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHU3ALMU OBYYEHUA IO YYEBHOMY
HPEIMETY JIA UHBAJIMIOB U JIMI] C OT'PAHUYEHHBIMH
BO3MOXHOCTSAMU 310POBbBAI.
Jist oOyyaromuxcsi M3 4Yucia WHBAIWAOB M JIUIL C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/JI0POBbSi Ha OCHOBAHMM IHCBbMEHHOI'O 3asBJICHUS Y4EOHBIM

OVII.03

npeameT Marematuka peanuzyerci ¢ Y4€TOM OCOOEHHOCTEH

HCI/IXO(I)I/IBI/I‘IGCKOI‘O pas3BUTHUA, WHAWBUIAYAJIBHBIX BO3MOXKHOCTEM M COCTOSIHUS

3J10pPOBbS.

9. KOHTPOJIb U OHUEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

NNPEIMETA
Pesynbrarel 00yueHus Kon [IpoBepsieMm | @opMBI 1 METOABI KOHTPOJISL U OLICHKH
(TMYHOCTHBIE, pe3yibTaTo | ble yMEHHS pPEe3YIHTAaTOB OOyUEHUS
MpEeMETHBIE, B Y 3HaHUA Tekyiuii KOHTPOJIb [Tpomexyr
METaInpeMETHBIC) OYHas
aTTecTanus
Jluynocmmnole
JIP6 pacmpenue JIP6. JIP6.1 | 31, 32,33, | Ilpakmuyeckue 3anamus | Ix3ameH
YKU3HEHHOTO OTbITA U 34, 35 6 (hopme pewenus
OIbITA AESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoaxenus
MpoILEeCcce peann3aluu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIbHON YCmHo20 onpoca.
NEeSTENbHOCTH,
JIP6.1chopMupoBaHHOCT
b IPAXKIaHCKOW MO3ULIUU
oOyuaromierocst Kak
AKTUBHOTO U
OTBETCTBEHHOI'O 4YJ€Ha
poccuiickoro oOIecTBa;
JIP6 pacmnpenue JIP6. JIP6.6 | 31, 32,33, | I[lpakmuueckue 3anamus | IK3ameH
YKU3HEHHOTO OIIbITa U 34, 35 6 popme peuienus
OIIbITa JESITEILHOCTHU B Y2, V2 V3, | saoau, evinoanenus
IIpOLECCE peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HallpaBJICHUHI 7. V8 Kapmouek-3a0anull,
BOCIIUTATEIBbHOMN YCmHO20 onpoca.
NEeSTENbHOCTH,
JIP6.6ymenune
B3aMMOJICIICTBOBATH C
COI[MATbHBIMU
WHCTUTYTaMH B
COOTBETCTBUU C UX
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(GYHKIHSIMU |
Ha3HAUYCHHUEM;

JIP6 pacuupenue JIP6. 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3ameH
YKU3HEHHOTO OTIbITA U JIP6.35 34, 35 6 popme pewtenus
OITBITA JICATEIBHOCTH B Y2, V2, V3, | 3a0au, svinonnenus
IpoLecce peanu3anuu Y4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIHTATEIIFHOM YCMHO20 onpoca.
JEeSITCILHOCTH,

JIP6.35 mpencraBieHue

0 MaTeMaTUYECKHUX

OCHOBAax

(YHKIIMOHUPOBAHUS

Pa3IUYHBIX CTPYKTYP,

SIBJICHUH, IPOLIEAYD

TPaKJIaHCKOTO OOIIECTBA

(BBIOOpBI, OTIPOCHI U

Apyroe);

JIP6 pacmimpenne JIP6. 31, 32, 33, | llpaxmuueckue 3ansimus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.36 34, 35 6 popme peutenus
OIbITA AESITEIILHOCTH B Y2, V2 V3, | 3a0au, svinoauenus
MpoILECcCe peann3alnun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlPaBJICHUI V7. V8 Kapmouek-3a0anuil,

BOCIIUTATEIbHON
NEeSATENBHOCTH,

JIP6.36
chOpMUPOBAHHOCTh
poccuiickoin

rpaXk JaHCKOM
WJICHTUYHOCTH,
YBaX€HHUA K IPOLUIOMY
U HacTosILIEMY
POCCHUICKOM
MaTEeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE
K JIOCTUKEHUSAM
POCCUHCKHX
MAaTE€MaTHKOB U
poccuiickon
MAaTeMaTHYECKOM
LIKOJIbI, UCIIOJIb30BAHUE
3TUX TOCTHKEHUH B
JIpYrux HayKax,
TEXHOJIOTHUsX, chepax
SKOHOMMUKHU;

YCmHO2O onpoca.
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JIP6 pacuupenue JIP6. 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.11 34, 35 8 popme peutenus

OITBITA ICATCIBHOCTH B V2, V2, V3, | 3a0au, svinonnenus

MpoLECCEe peann3alun V4, V5, V6, | konmponvuwix pabom,

OCHOBHBIX HallpaBJICHUI V7, V8 KapmoueK-3a0aHuli,
BOCIIHTATEIIFHOM YCMHO20 onpoca.

JEeITCILHOCTH,

JIP6.11 oco3nanue

JIyXOBHBIX LIECHHOCTEN

POCCHIICKOTO Hapo1a;

JIP6 pacmmpenue JIP6. 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.12 34, 35 6 (hopme pewrenus

OITBITA IEATEIBHOCTH B Y2, V2, V3, | 3a0au, svinonnenus

MpoLECCe peann3annun V4, V5, V6, | koumponvuvix pabom,

OCHOBHBIX HalpaBJIEHUH V7, V8 Kapmouek-3a0aHuli,
BOCIIHTATEIILHOM YCMHO20 onpoca.

JEeSITCILHOCTH,

JIP6.12chopmMupoBaHHO

CTh HPaBCTBEHHOTO

CO3HAHMA, STHYECKOTO

IOBEICHMS,

JIP6 pacmpenue JIP6. 31, 32, 33, | llpaxmuueckue 3ansimus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.14 34, 35 6 (hopme peurenus

OIbITA AESITEIILHOCTH B Y2, V2 V3, | 3a0au, svinoauenus

MpoILECcCe peann3alnun V4, V5, V6, | koumponvrvix pabom,

OCHOBHBIX HaIlPaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCITUTATEIbHOM YCMHO20 onpoca.

JIESITECILHOCTH,

JIP6.14 oco3nanue

JIMYHOI'O BKJIAJa B

MMOCTPOCHUE

YCTOMYHMBOTO OYAYIIETO;

JIP6 pacuipenue JIP6. 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.37 34, 35 6 (hopme pewrenus

OIbITA OESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoaxenus

IpoLEecce peanru3anuu V4, V5, V6, | koumponvrvix pabom,

OCHOBHBIX HaIlpaBJICHUI Y7, V8 Kapmouek-3a0anuil,

BOCIIUTATEIILHOM
JIEATEIIbHOCTH,
JIP6.37 screTnueckoe
OTHOIIEHHUE K MUY,
BKJIIOUAsl ICTETUKY
MaTeMaTHYECKUX
3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4,
pelieHui,
pacCyXIeHUN;

YCmHOCO onpoca.
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JIP6 pacumiupenue JIP6 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.38 34, 35 6 popme peuieHus
OTIBbITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
MpoLECCEe peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HalpaBJICHUI V7, V8 KapmoueK-3a0aHuli,
BOCIIUTATEIHLHOMN YCmMHO20 onpoca.
NEeSTETHLHOCTH,

JIP6.38

BOCIIPHUMYHUBOCTH K

MaTeMaTHICCKHM

acCmeKTaM Pa3JIMYHbIX

BHJIOB HCKYCCTBA;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.21 34, 35 6 (hopme peutenus
OTIBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
MpOoLECCe peann3alunun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HalpaBJIEHUH V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEILHON YCMHO20 onpoca.
NEeSITETHHOCTH,

JIP6.21 notpeOHOCTH B

bu3mIecKoM

COBEPIIICHCTBOBAHUH,

3aHSTHSX CIIOPTHBHO-

03JI0POBUTEIBHOM

JeSITeNIbHOCTBIO;

JIP6 pacmpenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.39 34, 35 6 (hopme pewrenus
OIbITa AESITEILHOCTH B V2, V2 V3, | 3a0au, evinoauenus
MpoILECCe peann3alun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCITUTATENBHOM YCMHO020 onpoca.
NeSITEeNIbHOCTH,

JIP6.39

chOpMUPOBAHHOCTh

YMEHHS IPUMEHSATh

MaTeMaTH4eCKUe 3HAHUS

B MHTEpEcax 3/10POBOTO

u Ge3omacHoro oopasa

KU3HU;

JIP6 pacmnpenue JIP6 31, 32,33, | Ilpakmuueckue 3ansamus | Ik3amen
YKW3HEHHOTO OIbITA U JIP6.40 34, 35 6 popme peutenus
OIIbITa JESITEILHOCTHU B Y2, V2 V3, | saoau, evinoanenus
IIpOLECCE peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUI 7. V8 Kapmouek-3a0anull,

BOCITUTATEIbHOU
NESITEIHOCTH,

JIP6.40 oTBeTCTBEHHOE
OTHOIIIEHHUE K CBOEMY
3J10pPOBBIO (310pOBOE
MIUTaHUE,
cOanaHCUpOBaHHBIHI
PEXKUM 3aHATUN U

YCmHOCO onpoca.
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OT/bIXA, pEryJsipHast

¢busnueckas

aKTUBHOCTD ),

JIP6 pacmiupenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3ameH
YKU3HEHHOTO OTIBITa U JIP6.23 34, 35 6 ghopme pewrenus
OTIBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
IpoLecce peanu3anuu Y4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEIHLHOMN YCmMHO20 onpoca.
NEeSITETLHOCTH,

JIP6.23 roTOBHOCTD K

TPy1y, OCO3HaHUE

[IEHHOCTH MacTEPCTBa,

TPYIOTIOOHE;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.25 34, 35 6 (hopme pewrenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpOoILECCe peann3alnun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEILHON YCMHO20 onpoca.
NEeSITETHHOCTH,

JIP6.25 nntepec k

pasIuYHBIM cepam

npodeccCuoHaNbHOM

NesITeNIbHOCTH, YMEHHE

COBEpIIaTh 0CO3HAHHBIN

BBIOOD Oyymeit

npodeccuu u

pealin30BbIBATh

cOoOCTBEHHBIC

YKU3HEHHBIC [UIaHBI;

JIP6 pacupenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.41 34, 35 6 (hopme pewrenus
OIbITA OESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoaxenus
IpoLEecce peanru3anuu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI Y7, V8 Kapmouek-3a0anuil,
BOCITUTATENBHOM YCMHO20 onpoca.
NeSITeNbHOCTH,

JIP6.41 roTOBHOCTH U

CIIOCOOHOCTH K

MaTeMaTH4YeCKOMY

00pa3oBaHUIO U

caMo00pa3oBaHUIO Ha

MPOTSHKEHUH BCE

KU3HU;

JIP6 pacumpenune JIP6 31, 32,33, | IIpakmuueckue 3auamus | IK3ameH
YKU3HEHHOTO OIIbITa U JIP6.42 34, 35 6 popme peuieHus
OTBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, svinonnenus
IIPOLIECCE peaTn3aluu V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUN V7, V8 Kapmouex-3a0aHui,

BOCHHUTATEIbHOMU

YCmHOcO onpoca.
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JIeATEIILHOCTH,

JIP6.42 rOTOBHOCTH K
AKTUBHOMY YYaCTHIO B
PELICHUHU TPAKTUYECKUX
3aJa4 MaTeMaTHYeCKOM
HAIPAaBJICHHOCTH;

JIP6 pacmupenue
KU3HEHHOTO OIBITA U
OTIbITA JIEATEIBHOCTHU B
IIPOLIECCE peaTU3aLiN
OCHOBHBIX HallpaBJICHUN
BOCIUTATEIbHOMN
NEeSITENIbHOCTH,

JIP6.27
c(hopMUPOBAHHOCTH
3KOJIOTUYECKOMN
KYJIbTYpbI, IOHUMaHHUe
BIIUSIHUS COLIUATIBHO-
HKOHOMMYECKUX
IIPOLIECCOB HA COCTOSTHUE
MIPUPOTHON U
COLIMAIBHON Cpepl,
OCO3HAaHHUE TJI00aJIbHOTO
Xapakrepa
JKOJIOTUYECKHUX
pooseM;

JIP6
JIP6.27

31, 32, 33,
34, 35
V2,V2 V3,
V4, V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen

JIP6 pacmmpenue
’KM3HEHHOT'O OIIBITA U
OIIBITA NEATEIBHOCTH B
MpoIIeCcCe peaTn3alum
OCHOBHBIX HaIpaBJICHUI
BOCIIMTATEIbHOM
JIEITEILHOCTH,

JIP6.43 opueHTanus Ha
MIPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH
JUTS peIIeHUs 3a/1a4 B
obnacTu oKpyXarolen
CpeIibl;

JIP6
JIP6.43

31, 32, 33,
34, 35
V2, V2, V3,
Y4, V5, Ve,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Drzamen

JIP6 pacmipenue
KU3HEHHOTO OTBITA U
OTBITA JIEATEILHOCTH B
IIpOLIECCE peanu3anuu
OCHOBHBIX HaIlpaBJIeHUI
BOCIIUTATEIbHOMN
NEeSTENbHOCTH,

JIP6.44 muianupoBanue
MOCTYIIKOB U OLICHKU UX
BO3MOKHBIX
MOCIIEICTBUM ISt
OKPYKaIOLIEH CPEJIbl;

JIP6
JIP6.44

31, 32, 33,
34, 35
Y2,¥V2, V3,
V4, V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme peurenus
3a0au, bINOJHEHUS
KOHMPOJILbHBIX pabom,
KApmo4ex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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JIP6 pacumiupenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.45 34, 35 6 popme peuieHus
OITBITA ICATCIBHOCTH B V2, V2, V3, | 3a0au, svinonnenus
MpoLECCEe peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HallpaBJICHUI V7, V8 KapmoueK-3a0aHuli,
BOCIIHTATEIIFHOM YCMHO20 onpoca.
JEeITCILHOCTH,

JP6.45

c(hOpMHUPOBAHHOCTH

MHPOBO33PEHHS,

COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO

pPa3BUTHUS HAYKU U

00IIeCTBEHHOH

TIPAKTHKH;

JIP6 pacmmpenue JIP6 31, 32,33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.46 34, 35 6 popme pewtenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoanenus
MpOoLECCe peann3alnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anutl,
BOCIIUTATEIbHOM YCMHO20 onpoca.
JIEeSITEILHOCTH,

JIP6.46 mornMaHme

MaTeMaTHUYEeCKON HayKH

Kak cepsl

YeJIOBEYECKOU

JIeATEIIbHOCTH, 3TAoB €€

Pa3BUTHSA U 3HAUUMOCTH

JUTSI pa3BUTHSI

LIMBUIIN3AIINM;

JIP6 pacupenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.47 34, 35 6 (hopme pewrenus
OIbITA AESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoauenus
MpoILEeCcce peann3aluu V4, V5, V6, | koumponvruix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIbHOM YCMHO20 onpoca.
IEITEILHOCTH,

JIP6.47 oBnangeHue

SI3BIKOM MAaTEMATHKH U

MaTeMaTUIECKOH

KYyJIbTYPOH Kak

CPEICTBOM IMO3HAHUS

MUPA;

JIP6 pacumpenune JIP6 31, 32,33, | IIpakmuueckue 3auamus | IK3aMeH
YKU3HEHHOTO OIIbITa U JIP6.48 34, 35 6 popme peuieHus
OIbITa JESITEILHOCTHU B Y2, V2 V3, | saoau, evinoanenus
IIpOLECCE peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUN V7, V8 Kapmouex-3a0aHui,

BOCHHUTATEIILHOMN
JIeATEILHOCTH,
JIP6.48 roTOoBHOCTE
OCYIIECTBIISTh

YCmHOCO onpoca.
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MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JIeSITeIILHOCTh
WHJIUBUIyaJIbHO U B

rpymIe.

Memanpeomemnuoie

MP1 ocBoeHHEBIE MPI 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
00yJaroIUMHUCs YVIII6, 34, 35 6 ¢hopme pewrenus
MEXIPEIMETHbBIE YVIII10, V2, V2, V3, | 3a0au, seinonnenus
TIOHSATHUS U YVIIIAILL, V4, V5, V6, | koumponvuvix pabom,
YHUBEpPCAJIbHBIE YVIIA17, V7, V8 Kapmouek-3a0aHuli,
y4eOHbIE JeUCTBUSA YKI3.1, YCMHO20 onpoca.
(perynsiTUBHBIE, YPJ16,

MO3HABaTEJbHBIE, YP/10,

KOMMYHHKATHUBHBIE); YPI17

YVIIae, YYIII10,

YVIIALL, YVYITIA17,

YKI3.1, YPJ6, YPA10,

YPI17

MP2 cnocoOHOCTh UX MP2 31, 32, 33, | llpaxmuueckue 3ansimus | IK3ameH
KCMOJIb30BAHUS B VVIII3, 34, 35 6 (hopme pewrenus
MO3HAaBATEILHOU U YVIII6, V2, V2 V3, | 3a0au, svinoanenus
COILMAJIBHOM MPAKTHUKE, YVIIALS5.1, | V4, V5, V6, | konmponvubix pabom,
TOTOBHOCTE K VK2, V7. V8 Kapmouek-3a0anuil,
CaMOCTOSITEILHOMY YPI1.1, YCMHO20 onpoca.
IJTAHUPOBAHUIO U YPJI2,

OCYILECTBJIICHUIO YPJI3,

yueOHoM nestenpHocTH, | YP14

OpraHu3auu yueoHoro

COTPYJHHYECTBA C

MeJarornyecKuMu

pabOTHUKAMHU U

CBEPCTHUKAMH, K

Y4aCTHIO B MOCTPOCHUHU

WHJIMBUIyaJIbHOU

o0pa3oBaTeNbHOM

TPaeKTOPUU;

YVIIA3, YVIII6,

YVIIA15.1, YK]I2,

YP1.1, VP2, YPA3,

YPJ14

MP3 oBnageHue MP3 31, 32,33, | Ilpakmuueckue 3ansamus | Ik3amen
HaBBIKaMH y4eOHO- YVIII7, 34, 35 6 popme peuieHus
HUCCIEN0BATENBCKOM, VYVIII9, V2, V2, V3, | 3a0au, evinonrnenus
MIPOEKTHOM U YVIII12, V4, V5, V6, | konmponvuwvix pabom,
COIIMAIbHOU YVII21, V7, V8 KapmoueK-3a0anull,
JEATENBHOCTH; YP/9, YCmHO20 onpoca.
YVYIA7, YYII9, YPI10

YVIII12, YVIII21,
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VP19, YPJ(10

Ilpeomemmnoie

ITP1 Bnanenue Vgi 31, 32, Ilpakmuueckue 3anamus | Ixk3ameH
METOIaMU YVYIAMUN) | 33, 34,35 | 6 popme pewenus
JI0Ka3aTelIbCTB, 6, V2, V2, 3a0a4, 8bINOJIHEHUS
anroputMmamu pemenuss | YYIII(MN) | V3, V4, KOHMPOAbHBIX pabom,
3a/1a4; yMEHHUE 17, V35, Ve, Kapmouek-3a0anuil,
bopMyITupoBaTh YKAMWN)3. | V7, V8 YCMHO20 onpoca.
omnpeneseHus, akcuombl | 1

¥ TEOPEMBI, IPUMECHSTh

WX, TPOBOJIUTH

JOKa3aTeIIbHbBIE

pacCcyXJICHHUS B XOJIe

pelIeHus 3a/1a4;

YVITJI(MIN)6,

YVITI(MIN)17,

YKIA(MWN)3.1

P2 ymenue 11P2 31,32, 35 | llpakmuueckue 3ansimus | IK3ameH
OTIEPHPOBATH yviiagmn) | vi, y2, 6 ghopme pewrenus
HOHATUIMMU: CTEIIECHD 3, V3, V4, 3a0ay, 8bINOJIHEHUS
yucia, jorapudm uucna; | YVIIIA(MN) | V5, V6, KOHMPOAbHBIX pabom,
YMEHUE BBITIOTHATh 6, V7 V8 Kapmouek-3a0anuil,
BhIuncieHue 3HaueHuid u | YYIII(MUN) YCMHO20 onpoca.
npeoOpazoBaHus 10

BBIPAKEHUI CO

CTETICHSIMH U

norapudmamu,

npeoOpa3oBaHus

IPOOHO-PALIMOHATBHBIX

BBIPAKCHUI;

YVIII(MU)3,

YVIIA(MN)6,

YVITII(MI)10

IIP3 ymenue 1IP3 31,32, 35 | llpakmuueckue 3ansmus | IK3ameH
ONIEPUPOBATH YVIII(MW) | VI, V2, 6 popme peutenus
MOHSTHUSIMHU: 3, V3, V4, 3a0ay, 8bINOJIHEHUS
pauuoHalbHbIE, YVIII(MH) | V5, Ve, KOHMPObHBIX pabom,
HppaluoOHaJIbHbBIE, 6, Y7, V8 Kapmouek-3a0anuil,
MoKa3aTeIbHbIC, YVYII(MN) YCMHO20 onpoca.
CTETCHHBIC, 10

norapuMuIecKue,

TPUTOHOMETPUYECKHE

YpPaBHCHUA U
HEpPaBCHCTBA, UX
CHCTEMBI;
VYTIZI(MI)3,
VYTIJI(MN)6,
VYTIJI(MA)10
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I1P4 ymenue
OIEpUpPOBATH
MOHATUAMH: (PYHKIIHSA,
HenpepbIBHAs QPyHKINA,
MIPOU3BO/IHAS,
nepBooOpasHas,
OIPENEIICHHBIN
MHTETPaJ; YMEHHE
HAXOJUTh MIPOU3BOHbIE
AIIEMEHTAPHBIX
GbyHKIUH, HCTIONB3YS
CIpaBOYHBIC MaTEPHAJIBI;
HCCIIEeI0BATh B
MIPOCTENIINX CITyqasix
dbyHKIUM HA
MOHOTOHHOCT,
HaXOJUTh HAUOOJIBIINE U
HaMCEHBIIHE 3HAYCHUS
(GyHKIININA; CTPOUTH
rpad¥Ky MHOTOYJIEHOB C
HCI0JIb30BAHUEM
anmapara
MaTeMaTH4YeCKOTro
aHaJIN3a; IPUMEHATh
IIPOU3BOIHYIO IIPU
pelIeHnH 3aa4d Ha
JBMKEHUE; pelaTh
MIPAKTUKO-
OpPUEHTUPOBAHHBIE
3aJjaud Ha HauOoJIbIINE
Y HaMEHbILINe
3Ha4yeHus, Ha
HaXO0XXJCHHUE IyTH,
CKOPOCTH M YCKOPEHUS;
YYIIAMU)11,
YYIIA(MN)6,
YYIA(MI)10

11P4
VVII(MI)
11,
VVIII(MI)
6,
VVTII(MU)
10

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

PS5 ymenue
OIIepUPOBAThH
HOHATUSAMMU:
panuoHanbHas pyHKIUSA,
NoKa3aTeNbHas
GbyHKIMS, CTENeHHAs
dynkums,
norapupmMuyecKas
bynkums,
TPUTOHOMETPHUUYECKHE
GbyHKIHMH, 0OpaTHBIE
GyHKIUYT; yMEHHE
CTPOMTH TpaPUKH
U3YUYEHHBIX (DYHKIIHH,
UCIOJIb30BATh TPaPUKH

11P5
YYIII(MU)
15.1,
YYIII(MU)
6,
VYIII(MU)
10

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7, V8

Ipaxmuueckue 3anamus
6 (hopme peutenus
3a0au, GbINOJHEHUS
KOHMPOJIbHBIX pabom,
KApmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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MIPU U3YYCHHUU
IPOLIECCOB U
3aBUCUMOCTEH, IIPU
peleHnH 3aa4 13
APYrux y4eOHBIX
MIPEIMETOB U 3a]1a4 U3
peabHOM )KU3HU;
BBIpaXXaTb (opMylIaMu
3aBHCUMOCTH MEXITY
BEJIMYNHAMH;
YVYIIAMHU)15.1,
YVIIA(MN)6,
YYIA(MN)10

ITP6 ymenue pemarb
TEKCTOBBIE 3a/1a41
Pa3HbIX TUIOB (B TOM
qrcIie Ha TIPOIICHTHI,
TIOJIM ¥ 9acTH, Ha
JBUKEHHE, padoTy,
CTOMMOCTH TOBapOB U
YCIIyT, HAJOTH, 3aa4u
13 00J1aCTH YIpaBIeHUS
JUYHBIMA ¥ CEMEHHBIMU
(hMHAaHCAMM); COCTABJISTh
BBIPAXKECHUs, ypaBHEHMS,
HEpaBEHCTBA U UX
CHCTEMBI I10 YCIOBHUIO
3aJjauu, UCCIIEe0BATh
MOJIy4EHHOE pelleHUE U
OLICHUBATb
IIPaBJIONOA0OHOCTh
pe3yibTaToB;
YYIIAMU)11,
YYIIAMU)16,
YKIA(MI)4

11P6
VVTII(MI)
11,
VVYTII(MI)
16,
VKJI(MW)4

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme pewtenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

IP7 ymenue
OIIepUPOBAThH
MOHATHUSIMU: CpeJlHee
apupMeTHIecKoe,
MezanaHa, HauboJiplIee U
HauMeHblIIee 3HaYCeHNU,
pa3max, 1ucrepcus,
CTaHJapTHOE
OTKJIOHEHHUE YHCIIOBOTO
Habopa; ymeHue
U3BIIEKATh,
HUHTEPIPETUPOBATh
nH(pOpMaIIHIO,
MIPEJICTABICHHYIO B
Ta0INIax, Ha
auarpammax, rpadukax,
OTPaKaIOIIYI0 CBOKCTBA

1pP7
YYIII(MU)
3,
YYIII(MU)
17,
YYIII(MU)
10

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
Y7, V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, GbINOJHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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pEATbHBIX MTPOLIECCOB H
SIBJICHUI; TIPEJICTABIISIT
nH(OPMAIIHIO C
MTOMOIIBIO TAOHIL 1
Jrarpamm; UCCIeI0BaTh
CTAaTHCTUYECKUE JIaHHEIC,
B TOM YHCIIE C
MIPUMEHCHHEM
rpaUueCcKuX METOJ0B U
AJIEKTPOHHBIX CPEJICTB;
YVITJI(MUA)3,
YVITI(MIN)17,
YVITJI(MI)10

IIP8 ymenue
OTIEPHPOBATH
MOHATHSAMM: CIIy9alHbIN
OTIBIT U CIIy4alHOE
coObITHE, BEPOSITHOCTD
CITy4aitHOTO COOBITHS;
YMEHHE BBIYUCIIATH
BEPOSTHOCTH C
HCI0JIb30BAHUEM
rpaduyecKkux MeToI0B;
MIPUMEHSTH (POPMYJIIBI
CIIOKEHHSI 1 YMHOXKEHUS
BEPOSITHOCTEH,
KOMOMHATOPHBIC (PAKTHI
1 hopmyssl ipu
pELICHNUH 3a]1a4;
OIICHUBATh BEPOSITHOCTH
pealIbHBIX COOBITHIA;
3HAaKOMCTBO CO
ClIy4aHbIMU
BEJTMYMHAMU;, YMEHUE
MIPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEI B
MIPUPOIHBIX U
0011eCTBEHHBIX
SIBJIICHUSAX;
YVIII(MU)1,
YVITII(MN)6,
YVITII(MI)10,
YKA(MMN)3.1

1IP8
VVTII(MI)
1,
VVTII(MI)
6,
VVYTII(MU)
10,
VKJI(MI)3.
1

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme pewtenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

ITP9 ymenue
OIIEPUPOBATH
MOHATUAMMU: TOUKA,
psiMast, MJIOCKOCTB,
IIPOCTPAHCTBO,
JIBYTPaHHBIN yIroJl,
CKpELIUBAIOIIHECS
IIpsIMBIE,

11P9
YYIIJI(MH)
3,
YYIIJI(MHA)
6,
YYIIJI(MHA)
17

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 hopme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0anull,
YCcmHo20 onpoca.

Drzamen
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apajuIeIbHOCTD U
MIEPIEHIUKYIIPHOCTD
MPSAMBIX U IUIOCKOCTEM,
yroJl MeXAY NpSIMbIMU,
YroJ MEXAY IpsAMOU U
IJIOCKOCTBIO, YroJl
MEXAY IIOCKOCTSIMH,
paccTosiHUE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSIHUE
MEXAY NPSIMbIMU,
paccTosiHUE MEXTY
IJIOCKOCTSIMU; YMEHHUE
MCI0JIb30BATh MIPU
pelIeHnH 3a1a4
M3YYEHHbIE (PaKThl U
TEOPEMBI TNIAHUMETPUH;
YMEHHE OLIEHUBATh
pa3Mepbl 0OBEKTOB
OKPY’KaIOILIEro MUPa;

YVITJI(MUN)3,

YVITJI(MN)6,

YVITJI(MI)17

P10 ymenue IIP10 31,32, 35 | llpakmuueckue 3ansimus | IK3ameH
OTIEPHPOBATH Yviiamn) | vi, y2, 6 (hopme pewrenus

OHSITUSIMMU: 3, V3, V4, 3a0a4, 8bINOJIHEHUS

MHOTOTpaHHUK, ceueHue | YVIII(MUN) | V5, V6, KOHMPOAbHBIX pabom,
MHOTOTpaHHUKa, KyO, 11, V7 V8 Kapmouek-3a0anuil,
napajuieJenuIie], YVYIIA(MN) YCMHO20 onpoca.

Mpu3Ma, MupamMu/a, 17

¢burypa v MmoBEpXHOCTb
BpaIleHs], IAIUH/ID,
KOHYC, 1map, cdepa,
ce4YeHUS (PUTYPBI
BpaIlleHUs], TUIOCKOCTb,
Kacaromascsi cepsl,
WINHpA, KOHYCa,
TUTOIIA b IOBEPXHOCTH
MUPAMUJIBI, IPU3MBI,
KOHYCa, IWIHHIPA,
momak chepol, 00beM
KyOa, PsSMOYTOJILHOTO
napajuieNienumnenaa,
MUPaMUIbI, IPU3MBI,
HWJINHPA, KOHYCAa,
apa; yMeHue
MU300paxarhb
MHOTOTPAaHHUKHU U
MTOBEPXHOCTH BPAIICHHUS,
WX CEYCHHSI OT PYKH, C
MTOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U
AIIEKTPOHHBIX CPEJICTB;
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YMEHHE paclo3HaBaTh
CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE

pacmo3HaBaTh

MIpaBUIIbHBIE

MHOTOTPaHHUKH;

YVITJI(MUA)3,

YVIII(MN)11,

YVITJI(MI)17

P11 ymenue P11 31,32, 35 | Ilpakmuueckue 3anamus | IK3ameH
OTIEPUPOBATH yyviiamn) | Vi, vy, 6 (hopme pewrenus
MOHATHAMH: aBIxkenne B | 10, V3, V4, 3a0a4, 8bINOJIHEHUS
MPOCTPAHCTBE, YVIIAMHN) | V5, Ve, KOHMPOAbHBIX pabom,
1oi00HbIE (QUTYPHI B 16, V7, V8 KapmoueKk-3a0aHuli,
MPOCTPAHCTBE; YVYIIA(MN) YCMHO20 onpoca.
KCIMOJIb30BATh 17

OTHOIIEHHUE TTONIANEH

MOBEPXHOCTEN U

00BEMOB T10100HBIX

¢buryp npu peueHuu

3ajad;

YVITJI(MI)10,

YVITJI(MI)16,

YVIII(MI)17

P12 ymenue I1P12 31,32, 35 | llpakmuueckue 3ansamus | IK3ameH
BBIYUCIIATH YvIiamn) | vi, y2, 6 (hopme pewrenus
T€OMETPUYIECKHIE 11, V3, V4, 3a0a4, 8bINOJIHEHUS
BEeNIMYUHEI (THHA, yroa, | YVIIIA(MUN) | V5, V6, KOHMPOAbHBIX pabom,
IUIoIAaah, 00beM, 16, V7 V8 Kapmouek-3a0anuil,
IJI01a s nmoBepxuocru), | YKIA(MIN)2 YCMHO20 onpoca.
WCIO0JIb3YS U3yUEHHBIE

(bopMyIbl U METOIBI;

YVIIA(MU)11,

YVIIA(MU)16,

YKIA(MUN)2

P13 ymenue I1IP13 31,32, 35 | llpakmuueckue 3ansamus | IK3ameH
ONIEPUPOBATH YVIII(MW) | VI, V2, 6 popme peutenus
MOHSITHUSIMHU: 10, V3, V4, 3a0ay4, 8bINOJIHEHUS
npsMmoyroibHas cucrema | YYIIA(MN) | V5, V6, KOHMPObHBIX pabom,
KOOpAHMHAT, KoopauHatel | 15.1, Y7, V8 Kapmouek-3a0anuil,
TOYKH, BEKTOP, YKI(MUN)3. YCMHO020 onpoca.
KOOpPJIUHATHI BEKTOPA, 1

CKaJISIpHOE
IIPOU3BEACHUE, YT OJI
MEXK]ly BEKTOpamH,
CyMMa BEKTOPOB,
IIPOU3BEACHNE BEKTOPA
Ha YUCJIO; HAXOJIUTh C
MTOMOIIBIO U3YUYEHHBIX
(bopMyn KOOPIMHATHI
CepeNHBbI OTpE3Ka,
pacCcTOSIHUE MEXY
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ABYM: TOYKaMMU,
VYTIZI(MI)10,
VYII(MA)15.1,
VKJ(MI)3.1

I1P14 ymenue BbIOMpATh
MOJAXOJAIIUI U3Y4ECHHBIN
METO/1 JUIs PEeLEeHUs
3aJauy, paclo3HaBaTh
MaTeMaTH4ecKue (aKThl
1 MaTeMaTH4YEeCKue
MOJIENIU B IPUPOIHBIX U
OOI11eCTBEHHBIX
SIBIICHUSX, B UCKYCCTBE;
YMEHHE NPUBOINUTH
MIPUMEPBI
MaTeMaTH4YEeCKHX
OTKPBITHHA POCCUICKOMN U
MHPOBOH
MaTEeMaTHYECKON HAYKH.
YVIIA(MU)11,
YVIIA(MU)17,
YKAMN)2

TIP14
VVIII(MI)
11,
VVII(MU)
17,
YKII(MH)2

31,32, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

P15 ymenue
OTIepUpOBAThH
MOHATHSIMHU:
oTnpezeNieHue, akcCuoMma,
TeopemMa, CIIeJICTBHE,
CBOMCTBO, MPU3HAK,
JI0Ka3aTeNIbCTBO,
PaBHOCHIIbHBIE
(bOopMyITUPOBKHU; yMEHUE
hopmyIupoBaTh
oOpartHoOe U
MIPOTUBOIIOJIOKHOE
YTBEPXKICHUE,
MIPUBOJIUTH MPUMEPHI U
KOHTPIPUMEDPBI,
HCII0JIb30BAaTh METO/T
MaTeMaTH4eCKOU
WHIYKIIUW; TPOBOIUTH
J0Ka3aTeJIbHbIE
paccyXJeHus pu
pelIeHnH 3ajad,
OLIEHUBATh JIOTMUECKYIO
MPaBUJIBHOCTh
pacCcyXIeHUU
YVIII(MUA)3,
YKAMMN)2, YPA(MI)2
, YPII(MI)3

TP15
YYIIJI(MHN)
3,
YKA(MH)2,
YPI(MU)2,
YPI(MI)3

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOILHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen
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P16 ymenue 1IP16 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OTNIEpPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MMOHATUSMM: MHOKECTBO, | 16, Vi, y2, 3a0a4, 8bINOJIHEHUS
MIOIMHOKECTBO, YKIA(MN)2, | V3, V4, KOHMPOIbHBIX pabom,
omnepaluu Haj YPAMN)2, | V5, Ve, Kapmouek-3a0anuil,
MHO>ECTBAMH; YMEHHUE YPAMW4 | V7, V8 YCMHO20 onpoca.
MCII0JIb30BATh

TEOPETUKO-

MHO>KECTBEHHBI

ammapart Jisl OTIMCAHUS

pEATBHBIX TTPOIIECCOB H

SIBJICHUH U NIPU PEIICHUN

3aJ1a4, B TOM YHCJIC U3

JOPYTrux y4eOHbIX

MPEIMETOB;

YVITJI(MI)16,

YKAMMN)2, YP(MI)2

, YPJI(MIN)4

P17 ymenue 11P17 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
MOHATUSMH: Tpad, 3, Vi1y2 3a0a4, 8bINOJIHEHUS
CBSI3HBIN Tpad), AepeBo, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
UK, Tpad Ha 10, V5, Ve, Kapmouek-3a0anutl,
MIJIOCKOCTH; YMEHHUE YyIiamn) | vz, v§ YCMHO20 onpoca.
3a7aBaTh U OIHCHIBATH 17

rpadbl pa3IuIHBIMHU

croco0amu;

HCIIOJI30BaTh rpadbl

MIpH pEIIeHUH 3a]1a4;

YVIII(MU)3,

YVIIA(MI)10,

YVIII(MI)17

P18 ymenwne ceo6omHo | ITP18 31,32, 35 | Ilpakmuueckue 3ausamus | Ik3amen
OTIEPHPOBATH YVYIIAMN) | VI, V2, 6 (hopme pewrenus
MOHATHSMM: coueTaHue, | 16, V3, V4, 3a0a4, 8bINOJIHEHUS
IepecTaHOBKa, YUCIIO YKAMMN)2, | V5, Ve, KOHMPObHBIX pabom,
COYETaHMI, YUCIIO YPAMN)2, | V7, V8 Kapmouek-3a0anuli,
MepeCcTaHOBOK; OMHOM YPJI(MU)3 YCMHO020 onpoca.
Hsrorona; ymenue

MPUMEHSITh

KOMOHMHATOPHBIC (PAKTHI

U pacCyKISHUS AT

pelieHus 3a1ay;

YVITIA(MU)16,

YKAMMN)2, YPI(MI)2

, YPJI(MIN)3

ITP19 ymenue I1P19 31, 32, IIpaxmuueckue 3anamus | Ik3ameH
OTIepUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MOHATUSAMM: 6, Vi, V2, 3a0au, 8bINOIHEHUS
HaTypaJbHOE YHUCJIO, YVIII(MH) | V3, V4, KOHMPOIbHBIX pabom,
1[e10€ YHCI0, OCTaToK 1o | 11, V5, Ve, Kapmouek-3a0anull,
Moayio, patmoHasneHoe | YVIII(MH) | V7, V8§ YCMHO20 onpoca.
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YHCII0, UPPALMOHATBHOE
YHCII0, MHOYKECTBA
HATypaJIbHBIX, IENbIX,
paIoHaIbHBIX,
JNCHCTBUTENHHBIX YHCENT,
YMEHHE HCII0JIb30BaTh
MIPU3HAKU JCITUMOCTH,
HaNMEHBIINHA OO
JeTUTENh 1 HAaUMEHBIIIEe
oOIiee KpaTHoe,
anroputM EBximna npu
peleHnn 3a1a4;
3HaKOMCTBO C
Pa3TMIHBIMU
MTO3UITHOHHBIMHU
CHCTEMaM¥ CUHCIICHHUS;
YVIIA(MN)6,
YVIII(MN)11,
YVYIAMN)17

17

P20 ymenwue cBOOOIHO
OTICpUPOBATH
MMOHSTHUSMM: CTEIEHD C
LIEJIBIM ITOKa3aTesIeM,
KOpPEHb HATypaJIbHOM
CTEIICHH, CTEIICHb C
panoHaIbHBIM
IOKa3aTeyeM, CTCIICHb C
NEUCTBUTEILHBIM
(BEIIECTBEHHBIM)
roKasaresem, Jiorapudm
YHUCIa, CHHYC, KOCUHYC U
TaHT€HC MMPOU3BOJIHLHOTO
qucia;

YVIIA(MA)16,
YKIA(MN)2, YPJI(MU)2
, YPJI(MIN)4

TIP20
VVYTII(MI)
16,
VKJI(MA)2,
YPI(MU)2,
YPIA(MI)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
Vs, V6,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

P21 ymenue
OIIEpUPOBATH
HMOHATHUSIMU: TOXKJIECTBO,
TOKJIECTBEHHOE
npeobpa3oBaHue,
YPaBHEHHUE,
HEPaBEHCTBO, CUCTEMA
YPaBHEHUH U
HEPAaBEHCTB,
PaBHOCHJIBHOCTb
YPaBHEHUH, HEPABEHCTB
U CHUCTEM,
paloHaIbHbIE,
UppalMOHAIIbHBIE,
[I0Ka3aTeJbHbIE,
CTEIIEHHBIE,

P21
YYIII(MU)
16,
YKI(MU)2,
YPJI(MU)2 ,
YPJI(MU)3

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme peurenus
3a0au, 8bINOJHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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norapupMUIEcKue,
TPUTOHOMETPHUUYECKHE
ypaBHEHUS, HEPABEHCTBA
" CUCTCMbI; YMCHUC
peiaTh YpaBHCHUA,
HCPaBCHCTBA U CUCTCMBbI
C TIOMOUIBIO Pa3TMYHBIX
MIPUEMOB; peIIaTh
YpaBHEHUs, HEPABECHCTBA
U CUCTEMEI C
rmapaMeTpoM; IIPUMEHITh
YpaBHEHUH,
HEPaBEHCTBA, UX
CHUCTCMBI IJId pCIICHUA
MaTEMaTHYCCKUX 3a/a4 U
3aaa4 U3 pasjiIn4HbIX
oOnactell HayKu U
peabHOM )KU3HU;
YVYIIAMU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MI)3

P22 ymenue cB0OOIHO

OTIEPHPOBATH
MTOHSATHSMH: rpaduk
dbyHKINH, oOpatHas
GyHKIHS, KOMIIO3UIUS
byHKINH, JTUHEWHas
GbyHKIUS, KBaJgpaTHIHAS
byHKIHS, CTEeIeHHAs
GbyHKIUS ¢ ICIBIM
MoKa3aTeseM,
TPUTOHOMETPHUYECKHEC
byHKINH, oOpaTHbIe
TPUTOHOMETPHUYECKHE
GbyHKIMH,

noka3aTesibHas u
norapupmMuIecKas
GbyHKINH; YMEHHE
CTPOHTH rpaduku
GyHKIUH,  BBIMOJHATH
npeoOpa3oBaHUs

rpaduKoB QYHKIHII;

yMeHue

UCIOJb30BaTh rpaduku
GyHKUIUN A0 U3ydeHHs
IPOLIECCOB u
3aBUCUMOCTEH npu
pelieHMH  3amad U3
OpYTux y4eOHBIX
IPEIMETOB " u3

TP22
VVYIIJI3,
VVYTIJIG,
VVYIIIS.1,
VK2,
VP11,
VP12

31, 32,
33,34, 35
Vi, V2,
V3, V4,
Vs, V6,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme peurenus
3a0au, 6bINOIHEHUS
KOHMPONLHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen
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peanbHOM KU3HU;
BbIpaXaTh  (opMylIaMu
3aBHCUMOCTH MEX Ty
BEJIMYUHAMH;

yMeHHue
cBOOOJTHO  OTEPHUPOBATH
MOHATUSAMHU:  YETHOCTH
bynkumny,
MEPUOUIHOCTD
bynkumny,
OTPaHUYEHHOCTh
bynxumm,
MOHOTOHHOCTh
GbyHKIMH, IKCTPEMYM
¢GbyHKIMK, HanboJIblIee U
HaMEHbIEe 3HAYCHUS
byHKIIMN Ha
MIPOMEKYTKE;  YMEHHE
MIPOBOJTUTH

nccnenoBanue QyHKIUH;

yMeHHUe
WCIIOJIb30BATh CBOMCTBA
U rpaduku GyHKIUN 1715
peleHus YpaBHEHUH,
HEpPaBeHCTB W 3aJady C
napaMeTpamu;
M300paxxaTh Ha
KOOPJIMHATHOM
IJIOCKOCTH  MHO’KECTBa
peleHn YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;
YVIIA3, YVYIII6,
YVIIAL5.1, YK]I2,

YPJI1.1, YP/I2

P23 ymenue cBobonno | [1P23 31, 32, Ilpaxmuueckue 3auamus | Ik3amen
ONIEPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus

MOHSITHUSIMHU: 16, Vi1, yV2, 3a0ay4, 8bINOJIHEHUS
MOCJIEIOBATEILHOCTb, YKI(MN)2, | V3, V4, KOHMPOAbHBIX pabom,
apudmernueckas YPAMN)2, | V5, Ve, Kapmouek-3a0anuli,

nporpeccus, YPAMWN)4 | V7, V8 YCmHo20 onpoca.

reoMeTpuuecKas

nporpeccus, 6eCKOHEUHO
yOBIBaroIas
reoMeTpuiecKas
Mporpeccus; yMeHue
3a/1aBaTh
MOCJIEIOBATEILHOCTH, B
TOM YHUCJIE C IOMOIIBIO
PEKYPPEHTHBIX (hopMyIT;
YVITJI(MI)16,
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YKI(MN)2, YPI(MU)2
, YPII(MI)4

P24 YMEHUE
OIepUpOBAThH
MOHATHSIMMU:
HENPEPBIBHOCTh
(GYHKIWHM,  aCHMIITOTHI
rpaduka ¢byHKIUH,
nepsast u BTOpas
Ipou3BOJIHAs (YHKLHUH,
r€OMETPHUUYECKUI u
¢buznueckuit CMBICII
MPOU3BOJHOM,
nepBooOpazHasi,
OIpENETICHHBIN
UHTErpa; yYMEHUE
HaXOJUTh  ACHUMITOTHI
rpaduka GyHKIHNY;
yMEHHE BBIYHCIISTh
MIPOU3BOJIHBIE  CYMMBI,

MIPOU3BEICHUSI, YaCTHOTO
Y KOMITO3HUINH (yHKITUH,
HaXOJIHUTh ypaBHEHHUE
KacaTtelbHOW K rpaduky

byHKINH;

yMeHHE
UCTIOJIb30BATh
POU3BOIHYIO TSt
uccienoBaHus (QYHKINH,
TSt HaXOXKICHHS
HaWJIy4lIero pEIICHUs B
OPUKIAJHBIX, B  TOM
qucie COLIMAJILHO-
HKOHOMHUYECKUX "
¢usmueckux  3agavax,
hibiv | OTIpe/IeTICHUS
CKOPOCTH M YCKOPEHHUS;
HaXOJUTh IUIOUIATH W
00BEMBI buryp c
MOMOIIBIO  MHTErpaia;
NPUBOJIUTH pUMEpPBI
MaTeMaTH4YeCKOTO
MO/IeITUPOBAHUS c
HOMOIIBIO
mddepeHnanbHbIX
YPaBHEHUH;
YVYIIA(MN)1,
YVYIIA(MN)6,
YYIAMM)10

TIP24
VVIII(MI)
1,
VVIII(MU)
6,
VVIII(MI)
10

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen
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I1P25 ymenue
OIEpUpPOBATH
MOHATUSAMHU:
KOMIIJIEKCHOE YHCIIO,
COIPSDKEHHbIE
KOMILJIEKCHBIE YHCIIa,
MOJYJIb U PTyMEHT
KOMILJIEKCHOTO YHUCIIA,
dbopma 3anmcu
KOMIIJIEKCHBIX YHCET
(reomeTpuyeckas,
TPUTOHOMETPHUYECKAs U
anredpanyveckasi); yMeTb
MIPOU3BOIUTH
apudmernyeckue
JENCTBHS C
KOMIIJIEKCHBIMU
YHCIIaMK; IPUBOIUTH
IPUMEPHI
HCI0JIb30BAHUS
KOMITJIEKCHBIX YHCEN
YVIIA(MU)11,
YKIA(MWN)2 ,
YPAMMN)I1.1,
YPI(MIN)4

TP25
YYIIJI(MHA)
11,
VKI(MH)2,
VYPI(MI)1.
1,
YPI(MU)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

P26 ymenue cBOOOIHO
OTIepUpOBAThH
MOHATHUSMU: CpEHEe
apudMeTHIecKoe,
MeraHa, HauOoJjbllee U
HauMeHbIIIee 3HauUeHus,
pa3Max, Tucrnepcus,
CTaHJIapTHOE
OTKJIOHEHUE ISt
OTIMCAHUS YUCIIOBBIX
JAHHBIX; YMEHHUE
UCCIIEeI0BATh
CTaTHUCTUYECKUE JIaHHBIE,
B TOM UHCJIE C
MIPUMEHEHHEM
rpaduyecKux METOA0B U
AJIEKTPOHHBIX CPEJICTB;
rpadudecku
UCCIeI0BaTh
COBMECTHBIE
HaOIIOICHUS C
MIOMOIIIBIO THAarpaMMm
pacceuBaHus U
JIMHEWHOU PETPeCcCuu;
YVYIIA(MN)3,
YVYIIA(MN)6,
YYIIAMU)16

TIP26
YYIIJI(MHN)
3,
YYIIJI(MHN)
6,
YYIIJI(MH)
16

31,32, 35
Vi, V2,
V3, V4,
V35, Ve,
V7, V8

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCMHO20 onpoca.

Drzamen
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P27 ymenue HaXOOUTh
BEPOSITHOCTH COOBITHH C
WCTOJIb30BAHUEM
rpaduuecKuX METOOB;
MPUMEHSTH [Tl PEIICHUS
3amaq hopmyIbl
CIIOKECHHSI I YMHOXCHUS
BEpOSATHOCTEH, popmyiry
IIOJIHOW BEPOSITHOCTH,
dbopmyny bepryimy,
KOMOHMHATOPHBIE (PaKThI
1 (popmyIIbl; OLICHUBATH
BEPOSITHOCTH PEATbHBIX
cOOBITHI{; yMEHHE
OTIEPHPOBATH
MOHATUSMH: CITy4arlHast
BEITUYHHA,
pacripeniesieHue
BEPOSITHOCTEH,
MaTeMaTHIEeCKOE
OKHJIaHWE, TUCTICPCUS U
CTaHJApTHOE
OTKJIOHEHHE CITy4YallHOU
BEJTMYUHBI, QYHKIIUU
pacnpeneneHus u
IJIOTHOCTHU
paBHOMEPHOTO,
MOKa3aTeIbHOro U
HOPMaJIbHOTO
pacnpeseneHuil; yMeHue
HCI0JIb30BaTh CBOICTBA
W3YYEHHBIX
pacnpeneneHui ans
pelIeHus 3a/1a4;
3HaKOMCTBO C
MOHATHSAMU: 3aKOH
OOJIBIINUX YUCEI, METOIBI
BBIOOPOYHBIX
UCCIIeIOBAaHUI; YMEHHE
MIPUBOJIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YUCEIN B
MIPUPOIHBIX U
00I11eCTBEHHBIX
SIBJIICHUSX;
YVIII(MUA)3,
YVITII(MN)6,
YKA(MWN)3, YKJ(MIN)4

P27
VVII(MI)
3,
VVII(MI)
6,
YKI(MA)3,
VKJI(MW)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen
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I1P28 ymenue cBoOOIHO
OIEpUpPOBATH
MOHATUSMU: TOUKA,
npsiMasi, INIOCKOCTb,
IIPOCTPAHCTBO, OTPE3OK,
Jyd, IJIOCKUH yroJl,
JBYTPAaHHBIN yroJl,
TpEeXTpaHHbIN YroJl,
IepeceKaroImmecs,
napajuleJibHble U
CKpELLMBAIOIIHECS
NpsIMBbIE,
NapajyuieNbHOCTb U
MEPIEeHIUKYJIIPHOCTD
MPSIMBIX U INIOCKOCTEH,
YToJ MEXIY IpSIMbIMU,
YTOJI MEXAY IPIMOMN U
IJI0CKOCTBIO, YroJl
MEXY MIIOCKOCTSIMH;
YMEHHE HUCI0JIb30BaTh
MIPH pelIeHUH 3a]1a4
U3YYEHHbIE (PaKThl U
TEOPEMBI TNIAHUMETPUH;
YMEHHUE OLIEHUBATh
pasMepbl 00BEKTOB B
OKpYXKaloIlleM MUPE;
YMEHHUE ONEepUpOBaTh
HNOHATUSAMMU:
MHOTOI'PaHHUK, CEYEHUE
MHOTOI'DaHHHKA,
MPaBUIbHBIN
MHOTOI'PaHHUK, NIpU3Ma,
nupamuza, purypa u
MIOBEPXHOCTb BPAILLCHMS,
LWINHAP, KOHYC, 1Iap,
cdepa, pa3BepTka
MIOBEPXHOCTHU, CEYEHHUS
KOHYCa U LWINHApa,
napaJiesibHble OCH WU
OCHOBAHHUIO, CEUCHHE
11apa, iIoCKoCTh,
Kacaroascsi cepsl,
LWINHIpPA, KOHYCA;
YMEHHE CTPOUTH CEUECHUE
MHOTOTpaHHHKA,
M300paxarhb
MHOTOTPaHHUKH,
(GUrypsl 1 IOBEPXHOCTH
BpAILICHHUS], UX CEUCHMUS],
B TOM UHCJIE C IOMOIIbIO
JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh

T1P28
YYIIJI(MHA)
16,
VKI(MI)2,
YPI(MU)2 ,
VYPI(MI)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen
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CBOMCTBA
reoMeTpuIecKux Guryp,
CaMOCTOSITEIIEHO
¢dbopmynupoBatb
OTIpe/IeIeHUs
n3ydaeMbIX Guryp,
BBIIBUTaTh THITOTE3HI O
CBOMCTBAX M IPHU3HAKAX
reOMETPUIECKUX HuUryp,
000CHOBBIBATH WA
OTIPOBEPraTh UX; YMEHUE
MIPOBOJTUTH
KJ1accupUKanuio Guryp
M0 Pa3InIHBIM
MIPU3HAKAM, BBITIOTHSATH
HE0OX0IUMBbIE
JOTIOJTHUTEITHHBIE
MTOCTPOCHHS,
YVYIIAMU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MIN)4

P29 ymenue cBoOOIHO
OTICpUPOBATH
MOHATHSAMHU: TUIONIA]Th
¢burypsl, 00beM GUTYPHI,
BEJIMYMHA YIIIa,
paccTosiHuEe OT TOYKH JI0
TUTIOCKOCTH, PACCTOSTHHE
MEX]Ty IPSIMBIMH,
paccTosIHUE MEKITY
TUTOCKOCTSIMU, IIJIONIA]Th
cdepsl, II01Ia b
MOBEPXHOCTH
MUPaMUJIBI, IPU3MBI,
KOHYCa, IWIHHIPA,
o0BeM Kky0a,
PSIMOYTOJIBHOTO
napauiesienurea,
MUPAMUJIBI, IPU3MBI,
WINHPA, KOHYCa,
1apa; yMeHUE HaXOIUTh
OTHOIIIEHHE 00HEMOB
1oJI00HBIX QUryp;
YVIIA(MU)11,
YKI(MN)2 ,
YPAMN)I1.1,
YPJI(MIN)4

TIP29
VYIIJI(MA)
11,
YKI(MH)2 ,
YPI(MI)1.
1,
YPI(MI)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
Vs, V6,
V7, V8

IIpaxmuyeckue 3anamus
6 (hopme peurenus
3a0au, 6bINOIHEHUS
KOHMPONLHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen
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P30 ymenwne cBobomno | [TP30 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OTNIEpPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
IMOHATUSIMH: JABIDKEHHE, | 3, Vi, y2, 3a0a4, 8bINOJIHEHUS
napajuiensHbiil nepenoc, | YYIIAMUN) | V3, V4, KOHMPOIbHBIX pabom,
CUMMETpHS Ha 6, V35, Ve, Kapmouek-3a0anuil,
TIJIOCKOCTH U B yyviiagmn) | vz, V8 YCMHO20 onpoca.
POCTpaHCTBE, MoBopoT, | 10,

npeoOpa3oBaHme YVIII(MN)

10100Ms1, TTOJOOHBIE 16,

¢burypsr; ymenue YKAMMN)3.

pacrno3HaBaTh paBHple 1 | 1

1o100HbIE QUTYPHL, B

TOM YHCJIC B IPUPOJIC,

HCKYCCTBE, apXUTEKTYPE;

YMEHHE HCITOJTb30BaTh

reOMETPHUCCKUE

OTHOIICHHUS, HAXOUTh

TreOMETPHYCCKUE

BEJIMYUHBI (JIJTMHA, YTOJ,

I011a/1b, 00bEM) MpU

pEIICHNH 331a4 U3

JIPYrux y4eOHbIX

MIPEIMETOB U U3

peabHOM )KU3HU;

YVIII(MUA)3,

YVIII(MN)6,

YVITII(MI)10,

YVIII(MU)16,

YKA(MHN)3.1

P31 ymenue ceobomuo | ITP31 31, 32, Ilpaxmuueckue 3auamus | IKk3ameH
OTIEPHPOBATH YVIIA(MN) | 33, 34,35 | 6 popme pewenus
HOHSATUIMHU: 11, V2, V2, 3a0a4, 8bINOJIHEHUS
npsiMoyrosibHas cuctema | YVIIII(MU) | V3, V4, KOHMPOAbHBIX pabom,
KOOPJMHAT, BEKTOP, 16, V5, Ve, Kapmouek-3a0anuil,
KOOPJIMHATHI TOUYKH, YKAMN)2 | V7, V8 YCMHO20 onpoca.

KOOpPJIMHATBI BEKTOPA,
CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA
Ha YHCJI0, PA3JI0KEHHUE
BEKTOpa 1o 6a3ucy,
CKaJISIpHOE
IIPOU3BENICHHUE,
BEKTOPHOE
IIPOU3BEACHHE, YTOJI
MEXKy BEKTOpaMu;
YMEHHUE UCIOJIb30BaTh
BEKTOPHBIN U
KOOPAMHATHBIA METOL
JUIsL peLeHus
reOMETPUYECKUX 3a/1a4 U
3aja4 ApYrux y4eOHbIX
IIPEAMETOB;
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OTNIEPUPOBATH
MOHSATUAMU: MaTpULa 2 X
2 1 3 X 3, onpenenuTeNb
MaTpHIIbI,
F€OMETPUUYECKUI CMBICTT
ONIPEIEIUTENS;
YVYIAMU)11,
YVIagMmuM)le,
YKI(MN)2

I1P32 ymenue
MO/JIENIMPOBATH PEAIbHBIC
CUTYaI[MH Ha SI3bIKE
MaTeMaTHKHU; COCTABIISATh
BBIPAKEHUS, YPAaBHEHUSI,
HEpaBEHCTBA U UX
CUCTEMBI IO YCIOBHIO
3a/1a4y, UCCIIEI0BATH
ITOCTPOEHHBIE MOJIENH C
HCIIOJIb30BAHUEM
anmapara anreopsl,
UHTEPIPETUPOBATH
MTOJTY4EHHBIN pe3ynbTar;
CTPOUTH
MaTeMaTH4EeCKHE MOAEIN
C TIOMOIIBIO
Tr€OMETPUYECKUX
MOHSITHH U BEJINUHH,
pelarTh CBSI3aHHbIE C
HUMH IIPAKTHYECKUE
3a/1a4M; COCTABIIATh
BEPOSITHOCTHYIO MOJIEIIb
U UHTEPIPETUPOBATH
IIOJIy4YEHHBI pE3yJIbTaT;
pelaTh MpUKIaIHbIe
3a/la4M CPEeICTBAMHU
MaTeMaTH4eCKOro
aHaJln3a, B TOM YHUCJIE
COLIMAJIBHO-
9KOHOMMYECKOTO U
(bU3MYECKOro Xapakrepa;
YYIIA(MU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MIN)4

TIP32
VVIII(MI)
16,
YKI(MA)2,
YPIA(MH)2 ,
YPI(MU)4

31, 32,
33,34, 35
V2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

ITP33 ymenue BoIOMpaTh
TIOJIXO IS METO/T TSI
peLIeHus 3a/1a4H;
MOHUMaHUe 3HAYNMOCTH
MaTeMaTuKU B H3yYCHUU
MIPUPOTHBIX U
00I11eCTBEHHBIX
MPOLIECCOB U SIBJICHUIA;
yYMEHHE paclo3HaBaTh

T1P33
YYIII(MU)
11,
YKI(MI)2 ,
YPI(MI)1.
1,
YPI(MWN)4

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 popme peutenus
3a0a4, 8bINOITHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0anull,
YCmHO20 onpoca.

Drzamen
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IIPOSIBJICHUE 3aKOHOB
MAaTE€MAaTHUKU B
UCKYCCTBE, YMCHHE
IIPUBOJUTH IIPUMEPBI
MAaTEeMaTHYECKUX
OTKPBITHHA POCCUICKOHN U
MHPOBOH
MaTeMaTHYECKON HAYKH.
YVIIA(MU)11,
YKAMN)2 ,
YPAMMN)I1.1,
YPAMN)4

ITP34 cBoboaHO
OTICpUPOBATH
MOHATHSIMH:
paIMoHaILHOE YHUCIIO,
OeckoHEeYHast
nepuoandeckas Apoonb,
MTPOIICHTHI,
HPPAIMOHAIEHOE YHUCIIO,
MHOECTBa
paIMoHaIBHBIX
JNCHCTBUTEILHBIX YHCE,
MOJYJIb
JIEMCTBUTEIIFHOT'O YHCIIa;
CTETIEeHb C LEJIbIM
MoKasaresem,
HCII0JIb30BATh
MOIXOATIYIO (hopmy
3aMMcu JeHCTBUTENbHBIX
YyCeN JJIsl peleHus
MPAKTUYECKUX 33134 U
MIpE/ICTaBJICHUS IaHHBIX;
CTETEHb C
paloHaIbHbIM
rokasaresem; Jiorapupm
qucla, JeCATUYHbIC U
HaTypalibHbIE
JorapuQmsl;
YVIII(MU)3,
YVIII(MN)6,
YVIII(MI)16

T1P34
VVTII(MI)
3,
VVYTII(MI)
6,
VVTII(MU)
16

31, 32,
33, 34, 35
V2, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3anamus
6 (hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHuil,
YCMHO20 onpoca.

Dxzamen

ITP35 cBoGo1HO
ONIEPUPOBATH
MTOHSATHSIMH:
HaTypaJbHOE U LEN0e
YHUCJI0, MHOKECTBA
HATypaJIbHBIX U IENIbIX
YHUCel, UCIOJIb30BaTh
MIPU3HAKU JETUMOCTH
uenbix yncen, HOJ u
HOK HarypanbHbIX

TP35
VY3,
YVIIJIG,
VVYTIIIS.1,
VK2,
VP11,
VP2

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 popme peutenus
3a0a4, 8bINOIHEHUS.
KOHMPOIbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHO20 onpoca.

Drzamen
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qycesl AJIs PeLeHus
3aJ1a4, IPUMEHSTh
anroputMm EBKinna;
OCTaTKa 110 MOJYIIO,
3aMHChIBaTh
HaTypaJIbHbIE YUCIIA B
pa3IMYHbIX
MTO3ULMOHHBIX CUCTEMAX
CUHCJICHMUS;
KOMILJIEKCHOE YHUCIIO U
MHOKECTBO
KOMIIJIEKCHBIX YHCell,
MIPE/ICTaBISATh
KOMIIJIEKCHBIE YHCIIa B
anreOpandeckou u
TPUTOHOMETPUYECKOMN
(dhopme, BBITIOTHATH
apudmeTnyeckue
orepanuy ¢ HUMHU U
n300paxaTh Ha
KOOPJIMHATHOM
MJIOCKOCTH.

YVIIA3, YVIII6,
YVIIA15.1, YK]2,

YP/1.1, YP]I2

ITP36 cBoOO HO I1P36 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMN) | 33, 34,35 | 6 popme pewenus
MOHATUSIMU: TOXKIECTBO, | 3, V2, V2, 3a0a4, 8bINOJIHEHUS
ypaBHEHUE, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
HEPaBEHCTBO, 6, V5, Ve, Kapmouek-3a0anuil,
PaBHOCUJIbHBIE YVIIAMN) | V7, V8 YCMHO20 onpoca.
ypaBHeHUs U ypaBHeHUs- | 10,

CJIEJICTBUS, YVYIIA(MN)

PaBHOCUJIbHBIE 16,

HepaBeHCTBa; npuMeHsaTs | YKII(MUW)3.

pa3IMYHbIE METOIbI 1

pELICHHUs pallMOHATBHBIX
U 1poOHO-
palMOHAIBHBIX
ypaBHEHH, TPUMEHSThH
METO/ HHTEPBAJIOB IS
peLIeHUs] HEPABEHCTB;
cBOOOJTHO OTIEPUPOBATH
MOHSATHSAMH: MHOTOYJICH
OT OJJHOM IIEPEMEHHOMN,
MHOTOYJICH C LEJIBIMU
K03 puLreHTaMH,
KOPHU MHOTOYJICHA,
NPUMEHSATH JICTICHUE
MHOTOYJICHA Ha
MHOTOYJICH C OCTaTKOM,
teopemy besy u Teopemy
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Buera qns pemienus
3a1a4; CBOOOIHO
OTNIEPUPOBATH
MOHATUSAMHU: CUCTEMA
JIMHEWHBIX YPABHEHUH,
MaTpulla, OMPEICTUTEINb
MaTpulbl 2 X 2 U ero
F€OMETPUYECKHI CMBICII,
KCIOJIb30BATh CBOMCTBA
OTpeneTuTeNs 2X2 ist
BBIYUCIICHUS €T0
3HAYEHMUS, MPUMEHSTH
OTIPENEeTUTENH JIJIst
pelIeHus: CUCTEMBI
JIMHEWHBIX YPAaBHEHUH,
MO/IETUPOBATH PEATbHBIC
CUTYaIIUH C TIOMOIIIBIO
CHUCTEMBI JIMHEWHBIX
YpaBHEHUH, UCCIIEIOBATh
MTOCTPOCHHBIE MOJIETTH C
MTOMOTIIBIO MATPHIL
OTIpEeaETUTENEH,
WHTEPIPETUPOBATH
MOJIyY€HHBIN pPe3yJIbTaT;
HCIIOJIb30BATh CBOMCTBA
JIEUCTBUIM C KOPHAMU IS

npeoOpazoBaHus

BBIPAKEHU;

YVIIA(MN)3,

YVIIA(MN)6,

YVYIAMN)10,

YVIIAMU)16,

YK(MI)3.1

I1P37 cBoOomHO I1P37 31, 32, Ilpakmuueckue 3anamus | Ix3amen
OTIEPHPOBATH YVIIIA(MU) | 33,34,35 | 6 popme pewenus
MOHATUSAMU: (PYHKIIHS, 11, Vi, y2, 3a0ay, 8bINOJIHEHUS
crocoObI 3aJaHus YVIII(MH) | V3, V4, KOHMPOAbHBIX pabom,
(GyHKIMH, B3aUMHO 16, V5, Ve, Kapmouek-3a0anuli,
oOparHbIe PYHKITUH, YKAMN)2 | V7, V8 YCMHO20 onpoca.

KOMITO3UIMS (PYHKINH,
rpaduk QyHKINH,
BBITIOJTHSTH
3JIEMEHTapHbIE
npeoOpa3oBaHUs
rpaduKoB QYHKIHII;
o01acTh ornpeaeneHus
U MHO>KECTBO
3Ha4eHUH YHKIUH,
HYIU QYHKIIHH,
IPOMEKYTKU
3HAKOIMOCTOSIHCTBA,;
YETHBIE U
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HEUYETHBIE
dynkmmy,
[IEPUOIUUECKHE
dynxumny,
IIPOMEKYTKH
MOHOTOHHOCTH
(GyHKIMU, MAKCUMYMBI
Y MUHAMYMBI
¢byHKIMH, HANOOJIbIIIEE
1 HauMeHblliee
3Ha4YeHue PYHKIUHN HA
MIPOMEXKYTKE;
CTerneHHas (PyHKIus ¢
HaTypaJIbHBIM U LIE€JIbIM

MoKa3aresem,
rpauK CTETIEHHOU
GbyHKIMH C
HaTypaJIbHBIM U LIEJIBIM
rokasaresuem, rpaduk
KOpHS N-OW CTETEHU
KaK QyHKIHUU
00paTHOM CTETIEHU C
HaTypaJbHbIM
MOKAa3aTeseM;

OTIepUpPOBATH
MOHATHUSMHU: JINHEHHA,
KBaJpaTHU4YHas U
TpOOHO-JIMHEHHAS
(GYHKIIMH, BBITIOJHATH
3JIEeMEHTapHOe
UCCIIeIOBaHUE U
MIOCTPOCHUE UX
rpauKoB;
rokaszaTebHas u
norapudmMudeckas
(GyYHKIMH, UX CBOMCTBA
U rpaduKH,
HCIIOJIb30BaTh UX
rpaduKy IS perieHus
YPaBHEHUI;

YVIIA(MU)11,
YVIII(MU)16,
YKI(MUN)2
P38 cBoGOIHO TIP38 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OIepUpoOBaTh YVIIA(MN) | 33, 34,35 | 6 hopme pewenus
HOHSTHAMHM: CHHYC, 10, Y2, V2, 3a0a4, 6bINONHEHUs.
KOCHHYC, TAaHT'€HC, YVIII(MH) | V3, V4, KOHMPOIbHBIX pabom,
KOTAHT€HC YUCIIOBOTO 16, V5, Ve, KapmoueK-3a0anull,
aprymMeHTa; apKCUHYC, YVYIIaMNn) | vz, V8 YCmHO20 onpoca.
17

aApKKOCHUHYC U
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ApKTaHI'€HC YHCIIOBOTO
apryMeHTa.

CBoOoaHO
OIIepUpOBaTh
MOHATHAMU:
TPUTOHOMETPHUECKAs
OKPY>KHOCTb,
olpeieNieHue
TPUTOHOMETPUUECKHUX
(GyHKIUH 9UCIOBOTO
apryMeHTa;
HCI0JIb30BATh
rpaduku QyHKUUN 115
UCCIIEIOBAaHUS
IIPOLIECCOB U
3aBUCHMOCTEHN IIPU
pElIeHNH 3aa4 U3
JIPYrux y4eOHbIX
MIPEAMETOB U PEaIbHON
KU3HU, BEIPAKATH

dbopmynamu

3aBUCHUMOCTH MEX]TY

BEJTMYMHAMU;

YVITII(MI)10,

YVIIA(MU)16,

YVIII(MI)17

I1P39 cBoGoaHO I1P39 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
HOHSITUIMMU: 11, Vi, V2, 3a0a4, 8bINOJIHEHUS
apudMeTHIecKas u YKIAMN)2, | V3, V4, KOHMPOAbHBIX pabom,
reoMeTpuyIecKas YPAMMN)IL. | V5, Ve, Kapmouek-3a0anuil,
nporpeccus, 6eckoneyHo | 1, V7, V8 YCMHO20 onpoca.
yObIBaroIas YPA(MN)4

reoMeTpuyecKas
Mporpeccusi, TMHEUHbBIN
Y DKCIIOHEHIIUATIbHBIN
poct, hopMyma CIOKHBIX
MIPOLIEHTOB;
MOCJIEIOBATENLHOCTb,
CHIOCOOBI 3aJaHUs
MOCJIeIOBATETFHOCTEH,
MOHOTOHHBIE U
OTpaHUYEHHBIC
MOCJIeIOBATEIHLHOCTH,
MMOHUMATh OCHOBBI
3apOKICHUS
MaTeMaTH4YeCKOTO
aHallM3a KaK aHaln3a
OCCKOHEYHO MaJlbIX;
HenpepbIBHBIE (YHKIIHH,
TOYKH pa3pbiBa rpaduka
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(YHKIMH, aCHMITTOTHI
rpaduka QyHKIIH;
(byHKIMS, HETIPEphIBHAS
Ha OTpe3Ke, IPUMEHSTh
CBOMCTBA HENPEPBIBHBIX
GYHKIWH JUTSE pEIICHHST
3ajay;

YYIIAMU)11,

YKAMN)2 ,

YPAMUN)I.1,

YPI(MIN)4

ITP40 cBoOoaHO 11P40 31, 32, Ilpakmuueckue 3auamus | Ik3amen
OTIEPHPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
MOHATHSMMU: TIepBas U 3, Vi, V2, 3a0au, 8bINOIHEHUs.
BTOpasi MPOU3BOIHbBIC Yyiagmn) | vs, v4, KOHMPOAbHBIX pabom,
GbyHKIIMH, KacaTenpHas K | 6, V35, Ve, Kapmouek-3a0aHuli,
rpaduky QyHKIUH. YVIIAMU) | V7, V8 YCmMHO20 onpoca.
Beraucnsate 16

MIPOU3BOJIHBIC CYyMMBEI,
MIPOU3BEICHHUS, YACTHOTO
Y KOMIIO3HIIHH JIBYX
GbyHKIMHA, 3HATH
TIPOU3BOTHBIC
3JIEMEHTaPHBIX
(YHKIIMI; KCTIOJIB30BaTh
FeOMETPUUYECKUI U
(UBUYECKUN CMBICTT
MPOU3BOTHOM JJIst
pelIeHus 3a/1au.
Hcnonb3oBarh
MIPOU3BOJIHYIO JUIS
UCCleoBaHus PYHKINN
Ha MOHOTOHHOCTb U
AKCTPEMYMBI; HAXOIUTh
HauOoJIbIIICe U
HauMEHbBIIIee 3HAYCHUS
(GYHKIMYM HETPEPBIBHON
Ha OTPE3KE;
UCII0JIb30BATh
MIPOU3BOIHYIO IS
HAXO0XJICHUS
HAWTYYIIEro pemieHus B
MIPUKIAIHBIX, B TOM
YHCIie COIMATbHO-
SKOHOMHYECKHUX,
3a/avax, Jist
oTpe/ieNieHUs] CKOPOCTH
U YCKOpEHUS TpoIriecca,
3aJlaHHOTO (POpPMYITON
WIH TpapHrKOM;
YVIII(MUN)3,
YVITJI(MIN)6,
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VYTII(MI)16

ITP41 cBoGoaHO
OTICpUPOBATH
IIOHATUAMU .
MHOXKECTBO, OHepaHI/II/I
HaJ MHOXXECTBaAMHU,
OTIpeJIeIICHUE, TeOpeMa,
ypaBHEHUE- CIICJICTBUE,
CBOMCTBO
MaAaTEMATHUUYCCKOI'O
00BbEKTA,
JI0Ka3aTeIbCTBO,
PaBHOCHJILHBIE
YpPaBHEHHUS U
HEPaBCHCTBA.

Hcnonb3oBarh
TEOPETUKO-
MHO>KECTBEHHBII
ammapar JJisi OTTUCAHUS
peanbHBIX MPOIECCOB U
SIBJICHUH, TIpU
peIleHuy 3a1ad u3
IPYTUuX Y9eOHBIX
MIPEAMETOB;

VYIIJI(MI)16,

VKI(MU)2, VPJI(MU)2
, YPJI(MI)3

TP41
YYIIJI(MHA)
16,
YK(MU)2,
YPI(MU)2 ,
YPI(MU)3

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

I1P42 cBoOoHO
OTIepUpOBATH
MOHATHIMHU:
UppalMoHabHBIE,
MoKasareJbHble U
norapupmMuuecKue
HEPaBEHCTBA, HAXOJUTh
WX PEIICHUS C TOMOIIbIO
PaBHOCHIIBHBIX
MIePEeX0/I0B;
TPUTOHOMETPHYECKOE
HEPaBEHCTBO, IPUMEHSATH
He00xoIuMBbIe (HOPMYIIBI
JUIS PEIIeHUs OCHOBHBIX
TUTIOB
TPUTOHOMETPHUYECKHUX
HEPaBEHCTB; CCTEMa U
COBOKYITHOCTb
YPaBHEHUH U
HEPaBEHCTB,
PaBHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIICJICTBUS,
HAXOJUTh PEIICHHS

T1P42
VY3,
YVIIJIG,
VYIS, 1,
VK2,
VP11,
VP12

31, 32,
33, 34,35
V2, ¥2,
V3, V4,
V5, Ve,
V7, V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, 6bINOJHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCMHO20 onpoca.

Drzamen
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CUCTEMBI U
COBOKYITHOCTEMN
paloHaIbHbIX,
UppalMOHAJIbHBIX,
II0Ka3aTEeIbHbIX U
JOTapUPMUICCKIX
YpaBHEHUU U
HEPABEHCTB;
OCYILIECTBIISATH OTOOP
KOpHEH IIPU pelIeHUN
TPUTOHOMETPUYECKOTO
YpaBHEHUS;

YVIIA3, YVIII6,
YVIIAL5.1, VK2,

YP/1.1, YP/I2

11P43 pemaTh 11P43 31, 32, Ilpakmuueckue 3auamus | Ik3amen
palnoHaIbHBIE, YVIIAMUN) | 33, 34,35 | 6 popme pewenus
HppaIoHaNIbHEIE, 11, V2, V2, 3a0a4, 8bINOJIHEHUS
MoKa3aTeIbHBIC, YVIigAMN) | V3, V4, KOHMPOAbHBIX pabom,
norapuMudecKkue U 16, V5, Ve, Kapmouek-3a0anutl,
TPUTOHOMETPUICCKHE YKAMN)2 | V7, V8 YCMHO20 onpoca.

YpaBHECHHUS u

HEPaBCHCTBA,

CoJIepKaIue MOIYJIN U
napameTphl;

[Ipumenars
rpagu4IecKue METOIbI
JUISl pEIIeHUs] ypaBHEHU N
Y HEPABEHCTB, a TAKXKe
3a/1a4 ¢ mapaMeTpamu;
MOJENUPOBAThH peajbHbIe
CUTYaIlUH Ha SI3bIKE
anredpbl, COCTABIATH
BBIPAKEHUS, YPAaBHEHUSI,
HEPaBEHCTBA U UX
CHCTEMBI TI0 YCIOBHIO
3aJ1a4M, UCCIIEeI0OBATh
MIOCTPOCHHBIE MOJIENIN C
HCIOJIb30BaHUEM
amnmapara anreopsl,
HUHTEPIPETUPOBATH
MOJIy4YEHHBINH pe3yabTar
YVIIA(MU)11,
YVIII(MU)16,
YKI(MUN)2
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I1P44 ctpouts rpaduxu | [1P44 31, 32, Ilpakmuueckue 3anamus | Ik3amen
kommo3uiuu ¢pyukuuii ¢ | YYIIIA(MUN) | 33, 34,35 | 6 popme pewenus
IIOMOIIBIO 3, V2, V2, 3a0a4, 8bINOJIHEHUS
3JIEMEHTapHOTO yyiamn) | vs, v4, KOHMPOIbHBIX pabom,
HCCIIEOBAHNS U CBOMCTB | 6, V5, Ve, Kapmouek-3a0anuil,
KOMIIO3HUIIUH ABYX yyviiagmn) | vz, V8 YCMHO20 onpoca.
(byHKUIUI; CTPOUTH 10,

reoMerpuueckue odpasel | YVYIII(MN)

YpaBHEHUH U 16,

HEPaBEHCTB Ha YKI(MUN)3.

KOOPJIMHATHOM 1

IUIOCKOCTH;, CBOOOJIHO

OTICpUPOBATH

MOHATUAMU: TpaPUKU

TPUTOHOMETPUICCKHIX

(GYHKIMM; TPUMEHATh

GyHKIMM JUTS

MOJICITUPOBAHUS U

WCCIICIOBAHUS PEaTbHBIX

TIPOIIECCOB.

YVITJI(MUN)3,

YVITJI(MIN)6,

YVITJI(MI)10,

YVII(MU)16,

YKA(MWN)3.1

I1P45 cBo60 HO I1P45 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMN) | 33, 34,35 | 6 popme pewenus
OHSITUSIMMU: 3, V2, V2, 3a0a4, 8bINOJIHEHUS
nepBooOpasHas, YKI(MN)2, | V3, V4, KOHMPOAbHBIX pabom,
onpenenEHHbIN YPAMN)2, | V5, Ve, Kapmouek-3a0anuil,
HUHTETpaJl, HAXOAUTh YPJ(MU)3 V7, V8 YCMHO20 onpoca.
nepBooOpa3HbIe

3NIEMEHTAPHBIX (QYHKINN
Y BBIYUCIISITH MHTErpasl
no ¢popmyine Herorona—
JleliOHMIIa; HAXOTUTH
TUTOIIA/T! TITIOCKUX
¢buryp u 06bEMBI TETI C
MOMOIIBIO UHTETPAa;
UMETh MPEICTABICHHUE O
MaTeMaTH4eCcKOM
MOJICTTUPOBAHUH Ha
pUMepe COCTaBIICHHS
mddepeHnanbHbIX
yYpaBHEHHIA; peliaTh
NPUKJIaJHbIC 33a]a4H, B
TOM YHCJIE COIMAIBHO-
HKOHOMHYECKOTO U
(du3MUECKOTO XapakTepa,
CpelncTBaMu
MaTeMaTH4ecKoro
aHaIM3a
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VVII(MN)3,
YKI(MN)2, YPI(MU)2
, YPII(MU)3

I1P46 cBoGOAHO
OTIEPUPOBATH
OCHOBHBIMU ITOHSTUAMHA
CTEpEOMETPUH IIpH
peleHuu 3aaay u
MIPOBEACHUY
MAaTEMATUUYCCKUX
pacCyXIEHUI;
HpI/IMeHSITB AKCHUOMBI
CTEPEOMETPUU U
CIICOCTBHUA N3 HUX
NpUPENICHUN
TEOMETPUUECKHX 3a]1a4;
KJ1acCU(pULPOBAThH
B3aMMHOE
pacnonomeHHe HpSIMI)IX B
MIPOCTPAHCTBE,
IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX
H INIOCKOCTEH B
MPOCTPAHCTBE;

CBo0OoaHo
OTICpPUPOBATH
IMOHATHSIMH, CBSI3aHHBIMH
C yrjlaMu B
MIPOCTPAHCTBE: MEXKIY
MPSIMBIMU B
MPOCTPAHCTBE, MEKIY
MPSIMOM U TIOCKOCTBIO;

VYIIZI(MI)10,
VYIIJI(MA)16,
VYIIJI(MA)17

TIP46
VVIII(MI)
10,
VVYTII(MU)
16,
VVYTII(MI)
17

31, 32,
33,34, 35
V2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

I1P47 cBoOoHO
OTIepUPOBATH
MMOHSATHSIMH, CBI3aHHBIMHU
C MHOTOTPaHHUKAMHU;

CB0OOTHO pacmo3HaBaTh
OCHOBHBIE BH/IBI
MHOTOT'PaHHUKOB(ITPH3M
a, MApaMu/a,

IIPSAMOYT OJIbHBIN
napajuienenumnesn, Kyo);
KJIacCu(QUITUPOBATH

T1P47
YYIII(MU)
11,
YKI(MU)2 ,
YPJ(MU)1.
1,
YPI(MI)4

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
Y7,V8

Ilpakmuueckue 3anamus
6 popme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPONbHBIX pabom,
Kapmouex-3a0anutl,
YCmHo20 onpoca.

Drzamen
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MHOTI'OI'paHHUKU,

BBI6I/IpaSI OCHOBaHUA IJIA

KJIacCU(UKAIUH;
cBOOOJTHO OTIEPHPOBATH

IIOHATUAMU, CBA3aHHBIMU

C CEYEHHEM
MHOI‘OI‘paHHHKOB
IIJIOCKOCTBIO;

BrimonHsaTh
napajuiesibHOe,
[EHTPAILHOE U
OpTOTOHAJILHOE
MPOEKTUPOBAHNE
¢buryp Ha MIOCKOCTb,
BBITIOJTHSATH
n300paxeHus: Gpuryp
Ha TUIOCKOCTH; CTPOUTH
CCUCHHS
MHOTOTPaHHUKOB
Pa3TUIHBIMHA
METO/IaMH, BBITIOJTHSTH
(BBIHOCHBIE) MJIOCKHE
YepTeKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX
¢buryp: BUI CBEpPXY,
cOOKYy, CHU3Y;
BBIYHCIIATH TUIOIIATU
MOBEPXHOCTEMN
MHOTOTPaHHUKOB
(mpu3Ma, mupamua),
TreOMETPUUECKUX T C

MIPUMEHECHHUEM

opmyu;

YVYIIAMN)11,

YKIA(MN)2 ,

YPA(MN)I.1,

YPI(MN)4

I1P48 cBoGOAHO 11P48 31, 32, Ilpaxmuueckue 3auamus | Ik3ameHn
ONIEPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MOHATUSIMH, 3, V2, V2, 3a0ay, 8bINOJIHEHUS
COOTBETCTBYIOIIMMHU YVIII(MH) | V3, V4, KOHMPOIbHBIX pabom,
BEKTOpPaM U 6, V5, Ve, Kapmouek-3a0anull,
KOOpAMHATaM B YVYIIAMN) | V7, V8 YCmMHO20 onpoca.
IIPOCTPAHCTBE; 16

BBITOJTHATH JICHCTBUS
HaJl BEKTOpaMH;
cBOOOJTHO OTIEPUPOBATH
TIOHSITHEM BEKTOP B
POCTPAHCTBE;
BBITOJTHATH OTEPaIn
HaJl BEKTOPaMH;
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3aJ1aBaTh IJIOCKOCTh
YpPaBHEHHUEM B
JIEKapTOBOM CHUCTEME
KOOpJMHAT;
YVYIAMUA)3,
YVIIAMUN)6,
yyiammMyle

P49 pemars 3amgaun
Ha JI0Ka3aTeIbCTBO
MaTeMaTUICCKUX
OTHOIIIEHUM n
HaXO0XJICHHE
r€OMETPUYECKUX
BEJIMYMH, MIPUMEHSIS
W3BECTHBIE METOIBI TIPU
peleHnn
MaTeMaTUYEeCKUX 3amad
MMOBBIIIEHHOTO u
BBICOKOT'O YPOBHSI
CIIOJKHOCTH,
MIPUMEHSATH
MpoCTeIne
MporpaMMHBbIE
CpeacTBa u
3JIEKTPOHHO-
KOMMYHUKAI[MOHHbIE
CHUCTEMBI TIPU PEIICHUU
CTEPEOMETPUUECKUX
3aja4;

W3Bnekars,
npeoOpa3oBHIBATh U
HMHTEPIIPETUPOBATH
nHpopMaITHIO 0
POCTPAHCTBEHHBIX
reOMETPUIECKUX
dburypax,
IPEACTaBICHHYIO Ha
4epTekax U pUCYHKaX;
NPUMEHSATH MTOJTy4eHHbIC
3HAHMA Ha MIPAKTHUKE:
CpaBHUBATh U
aHAJIM3UPOBATh
peanbHble CUTYaIUH,
PUMEHSATh U3y4YEHHbIE
MOHATHUSA B IpOLIECcCe
MOMCKA PeLIeHUs
MaTeMaTH4YeCKU
copMyIUpOBaHHON
npooemsl,
MOJIEIUPOBATH peasibHbIe
CHTYallUU Ha S3bIKEe

TIP49
VVII(MU)
3,
VVTII(MU)
6,
VVTII(MI)
10,
VVTII(MU)
16,
VKJI(MI)3.
1

31, 32,
33, 34, 35
V2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewtenus
3a0au, bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen
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TeOMETPHUH, UCCIIEA0BATD
IIOCTPOEHHBIE MOJIENIN C
WCTOJIb30BAHUEM
T€OMETPHYCCKUX
MOHATUH U TEOPEM,
ammapara anreopsl,
pelraTh MPaKTHICCKHIEe
3aJjauM, CBSI3aHHBIC C
HaXOXKJICHUEM
TCOMETPHYCCKUX
BEIIUYHH; UMETh
Mpe/icTaBIeHUs 00
OCHOBHBIX dTarax
Pa3BHUTHS TECOMETPHH KaK
COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS

TEXHOJIOTHI

YVIIA(MA)3,

YVIIA(MN)6,

YVYIIAMN)10,

YVYIIAMUA)16,

YKJI(MIN)3.1

ITP50 cBoGoaHO 11P50 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIepUPOBATH VVIII3, 33, 34,35 | 6 popme pewenus
MMOHATUSIMH, YVIII6, V2, V2, 3a0a4, 8bINOJIHEHUS
CBSI3aHHBIMU C YVII15.1, V3, V4, KOHMPOAbHBIX pabom,
HWIMHAPUYECKOM, VK2, V5, Ve, Kapmouek-3a0anuil,
KOHUYECKOUN 1 YPI1.1, V7, V8 YCMHO20 onpoca.
chepudeckoi YP/I2

MMOBEPXHOCTSMH,

O0OBSCHATH CIIOCOOBI
MOJTyYCHUS; C TEeIaMu
BpaIICHUS:
[UIMHIPOM, KOHYCOM,
cdepoii u mapom; ¢
KOMOMHAIUSIMH Tell
BpaIlleHUS U
MHOTOT'PaHHHKOB:
MHOTOT'PaHHHUK,
BITMCAHHBIN B chepy U
OIMCaHHBIN OKOJIO
cdepsl, chepa,
BITMCAHHAs B
MHOTOTPaHHUK WU
TEeJIO BpAIICHHUS;

PacnosnaBath Tenna
BpalieHUs (IUIHH]ID,
KOHYC, cdepa U map) u
O0OBSICHATH CIIOCOOBI
MOJTy4EHUS TEJ
BpAIICHNUS;
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KJIaccu(puIpoBaTh
B3aMMHOE
pacrionoxxenue chepsl
Y TUIOCKOCTH;
BBIUUCIIATH BEJIMYNHBI
AIIEMEHTOB
MHOTOTPaHHUKOB U TEIl
BpalieHus, 00bEMbI U
TUTOTIA M
IIOBEPXHOCTEN
MHOTOTPaHHUKOB U TEIl
BpaIeHus,
TE€OMETPUYECKUX TeJl C
IpUMEHEHHEM
(hopmyI; BEIYUCISITH
COOTHOILIEHUS MEXTY
TUTOIIASIMH
ITIOBEPXHOCTEN U
00BEMaMHU TOI00HBIX
Te;

N3obpaxaTh
n3y4yaeMble GUTyphI,
BBITIOTHATH(BEIHOCHBIC)
IJIOCKHE YEPTEkKH U3
PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUT
CBEpXY, COOKY, CHU3Y,
CTPOUTH CEUEHUS Tell
BpaIllCHHUS;

VY13, YVIIJIG,
VVYIIIIS.1, VK2,
VPJ1.1, YPJI2

IIP51 3agaBath
IIJIOCKOCTh YpaBHEHUEM
B JICKAPTOBOM CHCTEME
KOOPJIMHAT; peaTh
T€OMETPHUYCCKHE 3a]a4H
Ha BBIYHCJICHHUE YIJIOB
MEXIY MPSIMBIMU U
IUIOCKOCTSIMH,
BBIYUCIIEHUE PACCTOSHUN
OT TOYKH JIO INIOCKOCTH,
B 1I€JIOM, Ha IPUMEHEHHE
BEKTOPHO-
KOOPAMHATHOTO METO/a
MIPU PEILICHUY;

cBOOOTHO
OTIePUPOBATH
[MOHATHSIMH,
CBSI3aHHBIMU C

TIP51
YYIJI(MU)
3,
YKI(MU)2,
YPJI(MU)2 ,
YPJI(MU)3

31, 32,
33, 34,35
V2, ¥2,
V3, V4,
V5, Ve,
Y7, V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, GbINOJHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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JIBUKCHUEM B
MPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

VYIIJI(MI)3,
VKI(MW)2, YPII(MU)2
, YPII(MU)3

IIP52 BBITIOTHATH
M300paKeHUS
MHOTOTPAaHHUKOM H TeJ
BpAIICHUS TIPH
napajyieIbHOM
MEePEHOCe, LIEHTPAITbHOMN
CUMMETpPHH, 3€PKAJIbHON
CUMMETPHH, TIPU
MTOBOPOTE BOKPYT
MIPSIMOM,
npeoOpazoBaHus
MoI00Us; CTPOUTH
CeUeHUs
MHOTOTPAaHHUKOB U TEJ
BpAIIICHHS: CCUCHHS
IUATUHIpA (MTapauieTbHO
U TIEPIICHIUKYISIPHO
OCH),CeUeHUS
KOHYyca(mapauiebHOe
OCHOBAHUIO U
MPOXOIslIee uepes
BEpIINHY), CESUCHUS
1iapa; UCIoJib30BaTh
METO/IbI IOCTPOCHUS
CEUEHUI: METO/I CJIEIOB,
METO/1 BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]T
MepeHoca cexyuien
IJIOCKOCTH;
YVIIA(MU)11,
YVIIA(MU)16,
YKI(MN)2

TIP52
VVII(MU)
11,
VVTII(MI)
16,
VKJI(MH)2

31, 32,
33, 34, 35
V2, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewtenus
3a0au, bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen

IIP53 noxa3wniBath
reoMeTpUUYECKue
YTBEPKJICHUS;
MIPUMEHATH
reoMeTpuueckue (hakThl
JUISL peLIeHUs
CTEPEOMETPUUYECKUX
3a/1a4, Ipearnoaararommnx
HECKOJIBKO II1aroB
pelieHus1, e yCIOBUS
MIPUMEHEHHUS 3aaHbI B
SIBHOM M HESIBHOM

T1P53
YYIIJI(MH)
6,
YYIIJI(MH)
11,
YYIIJI(MH)
10,
YYIIJI(MH)
15.1
YYIIJI(MHA)
17

31, 32,
33,34, 35
Y2, V2,
V3, V4,
V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0a4, GbINOJHEHUS
KOHMPOJILbHBIX pabom,
KApmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen

88



dbopme; pemaTh 3a1a9u
Ha JI0Ka3aTesIbCTBO
MaTeMaTHYECKUX
OTHOILICHUI U
HaxO0XJICHHUE
FEOMETPUUECKHUX
BEJIMYUH; TPUMEHSATH
MPOTrpaMMHBIE CPEJICTBA
Y BJIEKTPOHHO-
KOMMYHUKAI[UOHHBIC
CUCTEMBI IIPU PEIICHUN
CTEPEOMETPUUECKUX
3a/1a4; IPUMEHATH
MOJTy4CHHBIC 3HAHUS Ha
MPaKTUKE: CPABHUBAT,
aHATM3UPOBATH U
OIIEHUBAThH PEAIbHBIC
CUTYaIlNH, TIPUMEHSTh
M3y4YEHHBIEC TIOHSTHS,
TEOpPEMBI, CBOMCTBA B
MpoIiecce MoucKa
pereHus
MaTeMaTHYECKH
chopmMyIUpPOBaAHHOM
poOJIEMBI,
MOJENUPOBATH PeabHbIE
CUTYaIlMH Ha SI3bIKE
TeOMETPHH, UCCIIE0BATh
MOCTPOECHHBIE MOJIENIN C
HCII0JIb30BaHUEM
reOMETPUUECKUX
MOHSTUH U TEOPEM,
anmapara anreopsl,
peuaTh MpaKTH4YeCcKHue
3aJlauu, CBSI3aHHbIE C
HaX0XJICHUEM
TreOMETPHUECKUX
BEITUYMH; UMETh
MpeicTaBIeHHs 00
OCHOBHBIX 3Tarax
Pa3BUTUSI TEOMETPHUH KaK
COCTaBHOM 4aCcTH
(dbyHIaMeHTa pa3BUTHS
TEXHOJIOTHH.
YVITII(MN)6,
YVIIA(MU)11,
YVITII(MI)10,
YyIaMmmMn)1s.1
YVYIAMUN)17
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I1P54 cBoGo1HO
OIEpUpPOBATH
MOHATHAMHU: Tpad,
TUIOCKU# rpad,
CBSI3HBIU Tpad, MyTh B
rpade, 1enp, MUK,
JIEpeBO, CTENIEHb
BEPIIIHMHEI, IEPEBO
CIIy4alHOTO
OKCTIEPUMEHTA;
CIy4alHbII
AKCHEPUMEHT(OMBIT),
Ciy4aitHoe COOBITHE,
3JIEMEHTapHOE
Ciy4JaitHoe COOBITHE
(3meMeHTapHBIN UCXO0.T)
CIIy4alHOT'O OTIBITA,
HaXOJUTh BEPOSTHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTaPHBIMHU
COOBITHSIMH; HAXOTUTh
1 (GopMyIupOBaThH
COOBITHS: TIEpEeCeUYCHHE,
o0BeIMHEHNE JaHHBIX
COOBITHH, COOBITHE,
MIPOTUBOIIOJIOKHOE
JTaHHOMY,
HCI0JIb30BATh
JyarpaMmbl Jusepa,
KOOPJIUHATHYIO
MPSIMYIO JUISL pEIICHUS
3aJ1a4, MOJIb30BaThCsA
(bopMyIoi ClI0KEeHHUS
BEPOSITHOCTEH U1t
BEPOSITHOCTEH JIBYX U
TpeX CIy4alHbIX
COOBITHIA;

VYIJIMI)11,
YKI(MU)2 ,
YPI(MU)1.1,
YPJ(MUN)4

T1P54
YYIIJI(MHA)
11,
VKI(MH)2,
VYPI(MI)1.
1,
YPI(MU)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ilpakxmuyeckue 3anamus
8 popme peutenus
3a0au, 8bINOIHEHUS
KOHMPONILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

IIPSS onepuposats
MOHATUAMMU: YCIIOBHAs
BEPOSITHOCTD,
YMHOKEHHUE
BEPOSITHOCTEH,
HE3aBUCUMBbIE COOBITHS,
JIEPEBO CIIy4aHOIO
JKCIIEpUMEHTA,
HaXOJUTh BEPOSITHOCTU

TIP55
VYTII(MU)
3,
VYTII(MU)
6,
VYTII(MU)
16

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 hopme peutenus
3a0a4, 8bINOIHEHUS.
KOHMPONbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHO20 onpoca.

Drzamen
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COOBITHIA C TOMOTIIBIO
IIpaBUJIa YMHOXKEHHUS,
JIEPEBA CIIY4alHOTO
OIIbITa, UCII0JIb30BAThH
dbopMyITy MOTHOU
BEPOSTHOCTH, (popmyIry
baiteca npu pemenun
3aJ1a4, ONpPENeIATh
HE3aBUCUMOCTb COOBITUI
o GpopmyIie u 1o
OpraHu3anuu
CIIy4aiHOTO
AKCIEPUMEHTA;
MPUMEHSTH H3yICHHBIC
KOMOMHATOpHbIE
dbopMyIbl U1t
MIEPEYUCIICHUS
3JIEMEHTOB MHOKECTB,
AJIEMEHTAPHBIX COOBITHI
CIIy4aHOT'O OTIBITA,
pelIeHus 3a1a4 1o
TEOPUU BEPOSTHOCTEH;

YVITJI(MUN)3,

YVITII(MN)6,

YVIII(MI)16

ITP56 cBoOOaHO I1P56 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMN) | 33, 34,35 | 6 popme pewenus

TOHSATUSMH: OMHAPHBIN 10, Vi1, V2, 3a0a4, 8bINOJIHEHUS

CITyJaiHBIA OTIBIT YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
(ucnpITaHKE), yCIIeX U 16, V5, Ve, Kapmouek-3a0anuil,

HeyjJa4ya, He3aBUCUMbIE YVIIAMN) | V7, V8 YCMHO20 onpoca.

WCIIBITAHUS, CEPUS 17

UCIBITAHUN, HAXOIUTh
BEPOSITHOCTH COOBITHIL: B
CepUHU UCIBITAHUH 10
MIEPBOro ycrexa, B Cepuu
ucneiTanuii bepuymnu, B
OTIBITE, CBSI3aHHOM CO
CllydaifHbIM BBIOOPOM H3
KOHEYHOU
COBOKYITHOCTH;
cBOOOJTHO OTIEPUPOBATH
MOHATHAMHU: CITy4daitHast
BEITUYMHA,
pacnpeeneHue
BEPOSITHOCTEH,
auarpamma
pacmpeseneHus,
OuHapHas ciydaifHas
BEITUYHHA,
reOMeTpPHYECKOe,
OMHOMHUATBHOE
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pacmpeseneHue;
VYIIJIMI)10,
VYIIJIMI)16,
VYIII(MI)17

Ps7 OIIEPUPOBATH
MTOHSATUSAMH:
COBMECTHOE
pacrmpenenieHue  JIByX
CIy4alHbIX  BEJIMYHH,
WCIIOJIb30BaTh TaOIUIlY
COBMECTHOTO
pacrpeeneHus
CIy4alHBIX  BEJIMYHH
TUTSt BBIJICTICHUS
pacrpeeneHus

KaX oM BEJIMYMHBI,
ompeieIeHus
HE3aBUCHUMOCTHU
CIy4alHbIX BEJIMYMH;

NBYX

CBOOOJTHO
OTICPUPOBATH MOHSATHEM
MaTeMaTHIeCKOTO
OXUJAHUS  CIy4alHOU
BEJIMYUHBI(pacrpeaesne
HUS) W JUCIIepCHs,
CTaHJIapTHOE
OTKJIOHEHHME CITy4aillHOM
BEJIMYMHBI, MPUMEHSITh
CBOICTBa
MaTeMaTH4eCKOro
OXKUJAHUSI U CBOICTBa
JUCTIEPCUM  CIy4aliHOM
BEJTUYHMHBI
(pacnpenenenus
pelieHuu
BBIYHCIISTH
MaTeMaTH4eCcKoe
OKUJIAaHHE
OMHOMHAIBHOTO u
reOMETPUYECKOro
pacrpeneneHun;

VYIIJIMI11,

VYTIJI(MA)16,
VKJ(MH)2

npu
3aj1ad4,

TIP57
VVIII(MU)
11,
VVTII(MI)
16,
YKI(MH)2

31, 32,
33, 34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

IIP58 BeruncIITH
BBIOOPOYHBIE
XapaKTePUCTHKH TIO
JTAHHOU BBIOOPKE U
OIICHUBATh
XapaKTePUCTUKHI
TeHEPAILHOU

T1P58
YYIII(MU)
11,
YKAMNW)2 ,
YPI(MI)1.
1,
YPI(MIN)4

31, 32,
33,34, 35
Vi, V2,
V3, V4,
V5, Ve,
V7,V8

Ipakmuueckue 3anamus
6 popme peutenus
3a0a4, 6bINOIHEHUS.
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anull,
ycmuo2o onpoca.

Drzamen
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COBOKYITHOCTH JaHHBIX
10 BEIOOPOYHBIM
XapaKTePUCTUKAM.
OneHuBaTh BEPOSATHOCTU
COOBITUH U IPOBEPATH
IIPOCTEMNIINE
CTaTUCTHUYECKHE
THIIOTE3bI, MTOJIBb3YSChH
M3yYECHHBIMU
pacIpeelIeHUSIMH.
YYIIAMU)11,
YKIA(MN)2 ,
YPAMUN)I1.1,
YPI(MIN)4

OK4 >dpdextuBHO
B3aMMO/ICMCTBOBATh U
paboTaTh B KOJJIEKTUBE
Y KOMaH/Ie;

YK (EHIT)2,

YK (EHIT)3

OK4
VKJI(EHIT)2

VKJI(EHIT)3

31, 32,
33, 34, 35
Vi, V2,
V3, V4,
V35, Ve,
Y7, V8

IIpakmuyeckue 3auamus
6 ghopme peurenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen
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