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1. MHOSACHUTEJIBHAS 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.

PaGouas mporpamma yueOnoro npeamera OVIIL.03 Maremaruka pazpaborana
B cooTBeTcTBUM ¢ DenaepalibHbIM  TOCYIApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM CpeaHero oodmero oOpa3oBaHus, yTBepkAEHHBIM [Ipukazom
MunucrtepctBa oOpazoBanusa u Hayku Poccuiickoit denepanuu ot 17 mas 2012r.
Ne 413 (¢ wu3MeHeHMSIMHM U JONOJHEHUAMH), Ha ocHoBe DenepanbHON
o0pa3oBaTeIbHOM MPOrpaMMbl CpeIHEro o00IIero 0o0pa3oBaHUs, YTBEPKAEHHOM
ITpukazom MunucrepcTBa npocseiieHus Poccuiickoit @eneparuu ot 18 mast 2023
r. Ne371 (c wu3MEHEHUSAMH U JIONOJHEHUSIMU), C Yy4E€TOM TpeOOBaHUI
@denepadbHOTO TOCYIApCTBEHHOTO 00pPa30BaTENBLHOIO CTaHAApTa CPEIHETrO
npodeccuonanpbHoro  crapgapra 1o npodeccun  29.01.33  Mactep 1o
V3TOTOBJICHUIO IIBEWHBIX W3JIEIUN, YTBepkAeHHOro IIpmkazom MuHHCTEpCcTBA
npocgernieHus Poccuiickoit @denepanun ot 26 ceHTs10pst 2023 r. Ne720.

OO0yuenue mMaremMatuke AaET BO3MOXKHOCTH Pa3BHBATh Y yUYalIUXCs TOYHYIO,
palMoHANIbHYI0O W HMHQOPMATHUBHYIO pe€Yb, YyMEHHE OTOWpaTh HamboJee
MOJIXOSIINE SI3bIKOBBIE, CHMBOJIMYECKUE, Ipa)UUeCKUe CPEeICTBA ISl BHIPAKCHHUS
CYXKJICHHI U HaTJISIAHOTO UX MPEICTaBICHUS.

Heo6xoaumMbIM KOMIIOHEHTOM OOLIEH KyJIbTyphl B COBPEMEHHOM TOJIKOBaHUH
ABJIAETCS O0Ilee 3HAKOMCTBO € METOJAMM TO3HaHUS JEHCTBUTENBHOCTH,
IIPEICTABIEHUE O MPEIMETE M METOJI€ MATEMATHKH, €ro OTIMYMAX OT METOJOB
€CTECTBEHHBIX W TyMaHUTapHbBIX HAayK, 00 OCOOCHHOCTSAX IPUMEHEHHUS
MaTeMaTUKU [JIsl PEIICHUsT HAay4yHbIX WU MPUKIAAHBIX 3anad. Takum oOpazom,
MaTeMaTH4ecKoe 00pa3oBaHHWE BHOCUT CBOW BKJIang B (GopMHUpOBaHHE OOIIEH

KYJIbTYpBI YEJIOBEKA.



N3yuenne wmaTeMaTUKH  CIOCOOCTBYET  ACTETUYECKOMY  BOCIHUTAHUIO
YeJIOBeKa, MOHMMAaHUI0 KPacOThl M M3AIIECTBA MAaTEMATHUYECKUX PacCyKIACHUH,
BOCIIPUSATHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UEU CUMMETPHH.

Conepxanue mnporpammbl  yueOHoro mnpeamera OVIL.O3 Marematuka
HaIPaBJICHO Ha JOCTHKEHUE CIEAYIOUIUX LIeJIeH:

e popMHpoBaHKE IEHTPAIbHBIX MaTeMaTHYECKUX  MOHATHH  (YuUCIO,
BEeJIMYMHA, TeoMeTpuueckass ¢urypa, TMepeMeHHasi, BEPOSITHOCTh, (PYHKIIUS,
POU3BOJIHAS, WHTEerpan), o0ecTeunBarOIIUX IPEEMCTBEHHOCTD u
NEPCIEKTUBHOCTh MAaTEMaTUYECKOT0 00pa30BaHUsl 00yUarOIINXCS;

® [IOJIBCJICHUE YYalllUXCsl Ha JIOCTYMTHOM JUIsi HUX YPOBHE K OCO3HAaHMIO
B3aMMOCBSI3M MAaTeMAaTHKHU W OKPYXKAIOIIETO0 MUpa, MOHMMAHUIO MAaTEeMaTUKH Kak
4acTu 0OIIeH KyJbTYphI YEJIOBEUECTRA;

® Pa3BUTHUE HWHTEJUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH yualiuxcs,
MO3HABATEIbHOM aKTUBHOCTH, HCCIEAOBATENbCKUX YMEHUW, KPUTHUYHOCTH
MBIIIJICHUS, UHTEpECca K U3yUYEHHUIO MaTeMaTUKU;

e hopmupoBanue GyHKIMOHAIBHOW MaTeMaTHUYE€CKOW TPaMOTHOCTH: YMEHHUS
pacno3HaBaTh MaTeMaTHYECKHE ACIMEKThl B PEaNbHBIX JKU3HEHHBIX CUTYaIUSX U
Opy U3YYCHUH JPYTUX YUeOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEpPHOCTEH, (GOpMyIHpOBaTh HMX Ha S3bIKE MaTEeMaTHKA M CO3/1aBaTh
MaTEMaTUYECKUE MOJENH, MPUMEHATh OCBOCHHBI MAaTeMAaTUUECKHU ammapat s
peuieHns NpPaKTUKO-OPUEHTUPOBAHHBIX 3a7ad, MHTEPHPETHUPOBATh U OLIEHUBATH
MOJIyYEHHBIE PE3YIIbTATHI.

[Iporpamma yrimyOn€HHOTO YpOBHS TIpeIHAa3HA4YeHA [JIsi TPO(HILHOTO
M3y4yeHUs MaTeMaTuku. [Ipu BBIMOJHEHHH STON MOpPOrpaMMbl MHPEIbSBISIOTCS
TpeOoBaHMs, COOTBETCTBYIOIIIHE HaIPaBJIECHUIO MaremMaTuKa JUISt
npoecCHOHaNBHON  JESITENbHOCTH. BMecTe ¢ TeM BBITYCKHHK MOJyYaeT
BO3MOXKHOCTh H3yUYHUTh MaTeMaTUKy Ha ropasao Oojiee BBICOKOM YpPOBHE, YTO
co3nact pyHIaMEHT Jis albHEUIEer0 CEPhEZHOT0 U3YUEHUsI MATEMAaTUKH B BY3€.

['maBHBIMU 3a7auamMu peanu3anuu nporpammel yueoHoro npeamera OVYIIL.03

MaremaTtuka ABJISIOTCS



. obecrnieueHus: C(HOPMUPOBAHHOCTU MPEACTABICHUNU O COLUAIBHBIX,
KyJbTYPHBIX U UICTOPHUECKUX (PaKTOPAX CTAHOBIICHUSI MAaTEeMAaTHUKH;

. obecrnieueHus: CPOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMUYECKOTO U
MaTEeMaTHYECKOTO MBIIIICHUS;

. oOecrniedeHnsi COPMUPOBAHHOCTH YMEHUN MPUMEHSITH MOTyUEHHBIC
3HaHUS MIPU PEIICHUH Pa3TUIHbIX 33124,

. obecniedeHus: c)OPMUPOBAHHOCTH TMPEICTABICHUI O MaTeMaTHKe Kak
4acTh  OOIIEYETOBEYECKOW  KYJIbTYpHl, YHUBEPCATbHOM  sI3BIKE  HAyKHW,
TIO3BOJISTFOIIEM OIMCHIBATh U U3YYaTh PealbHbIC MPOLIECCHI U SIBJICHHUS.

B pabGouyio mporpaMmy BKIIOUYEHO COJCpXKaHWE, HaIlpaBICHHOE Ha
dopmMupoBaHue y 00yJarONINXCsl KOMIIETEHIHA, HEOOXOIUMBIX JIJISi KAY€CTBEHHOTO
ocBoenus OIIOIT CIIO na 6a3e OCHOBHOIO 00IIero oOpa3oBaHUs — MPOrPAMMBI

MOJIFOTOBKH KBaNU(PUIIMPOBaHHBIX padouunx, ciayxamux (IITIKPC).

2. OBIIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

Marematuka  sBisgercs — (QyHIaMeHTaJdbHOW  00IIeoOpa3oBaTeIbHBIM
IPEeIMETOM CO  CJIOXKHUBIIUMCS  YCTOWYUBBIM  COJICp)KAHUEM W OOIIMMH
TpeOOBaHUSMH K TTOATOTOBKE 00YyUaIOIIMXCS.

OO01re 1eNM U3yYeHHsS] MaTEMaTUKHU TPAIUIIMOHHO PEATU3YIOTCS B YETHIPEX
HAIPABJICHHSIX

1)  oOmiee mpeacTaBieHue 00 HIESIX U METOJIaX MAaTEMAaTHKU;

2)  UHTEJUICKTYaJbHOC Pa3BUTHC;

3)  oBiajcHHE HEOOXOIUMBIMU KOHKPETHBIMHM 3HAHUSIMH M YMCHUSMHU;

4)  BocHHTATEIBHOE BO3JCHCTBHE.

[Ipodunuzamus 1eneii MaTeMaTHYECKOTO O00pa30BaHUS OTpakaeTCs Ha
BBIOOpPE IPUOPUTETOB B OpraHU3AIN YUSOHOH JIeITeIbHOCTH oOydarommxcs. s
TEXHOJIOTMYSCKOT0 Tpoduias mnpodeccrnoHaabHOro o0pa3oBaHUsS BBIOOp Iieici
CMeIaeTcs B IparMaTHYeCKOM HaIpaBiICHHUH, IPEIYCMATPUBAIOIICM YCHIICHUEC H

paciiupCHUC IIPUKIAJHOTO XapakTepa HN3YyUCHUA MaTECMaTHKH,



[IPEUMYILIECTBEHHONM OpPUEHTAllMd Ha AJITOPUTMUYECKUM CTUJIb IIO3HABATEIILHOU
JEeSTENbHOCTH.

IIpu ocBoennn mnpodeccuid CIIO coumanbHO-3KOHOMUYECKOTO MPOQPUILS
npodeccuoHaIbHOT0 00pa30BaHMs MaTeMaTHKa U3ydyaeTcs: Ooliee yriyOJIeHHOo, Kak
npoUIbHBIA  y4yeOHBI MPEAMET, YYMUTHIBAOIIUNA CNEenUu(PUKY OCBaUBaAEMOM
npodeccum.

N3yuenue MareMaTuku Kak MpoUIbHOTO  0011e00pa3oBaTeIbHOTO
y4eOHOro MpeaMeTa, YYUTHIBAIOIIETO CHEeUU(UKY OCBaMBAEMbIX CTYIEHTAMH
npodeccuii CI1O unu cnennansHocTH CIIO, obecnieunBaeTcs:

. BBIOOPOM pa3IUYHBIX OJIXO0/I0B K BBEJCHUIO OCHOBHBIX MOHATHI;

. dbopMHUpOBAaHUEM CHUCTEMbI Y4YEOHBIX 3aJlaHUl, OOeCTeUNBAIOIINX
s (PeKTUBHOE OCYIIECTBICHHE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

. o0OoraiieHueM CIeKTpa CTHJIeH Yy4eOHOM IeATeNbHOCTH 3a CYET
COIJIACOBaHMUS C BEAYIIMMHU JEATEIbHOCTHBIMM XapaKTEpPUCTUKAMU BBIOPAHHOM
npodeccuu / creruaibHOCTH.

[IpodunbHas coctaBidmoomas OTpakaeTcs B TPEOOBAaHUAX K IOATOTOBKE
00y4aroUXxcs B YaCTH:

. o011ei cucTembl 3HaAHUI: collepiKaTeIbHbIE PUMEPHI UCIIOJIb30BAHUS
MaTeMaTUYEeCKUX U U METOJI0B B MPOPECCUOHATIBHON J€ATENbHOCTH;

. YMEHUH: pa3nuyue B ypOBHE TpeOOBaHMM K  CIIOKHOCTH
IIPUMEHSAEMBIX aJITOPUTMOB;

. IPAKTUYECKOT0 MCIOJB30BaHUS NMPUOOPETEHHBIX 3HAHUW U YMEHUA:
WHIUBUYAJIBHOIO Y4€OHOIrO OIbITA B IOCTPOCHHH MaTEMaTHYECKUX MOJEIEH,
BBINIOJIHEHUH HUCCIIEA0BATENBCKUX TPOEKTOB.

Conepxanne ydeOHoro mpeamera OVYIIL.03 Maremarnka pa3paboTaHo B
COOTBETCTBHH C OCHOBHBIMH COZEPKATEIbHBIMU JIMHUAMHU O0yYE€HHS MATEMATHKE:

. anrebpandeckasi JUHUSA, BKIIOYAIOIIas CUCTEMATU3alUI0 CBEACHUN O
YHuCJax; M3y4YeHHe HOBBIX M 0000IIIeHHe paHee M3YUEeHHBIX orepaluii (BoO3BeICHNE
B CTEIEHb, M3BJICYEHUE KOPHS, JIOrapu(pMHpOBAHUE, CHUHYC, KOCHHYC, TAHIE€HC,

KOTaHI'CHC U 06paTHBIe K HI/IM), HN3y4YCHHUC HOBLIX BHJO0B YHMCJIOBBIX BBIpa)KCHI/Iﬁ "
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dbopMys; COBEpIICHCTBOBAHHE MPAKTUUYECKUX HABBIKOB U BBIYHCIUTEIHHOM
KyJbTYpbl, PacUIMPEHUE U COBEPILICHCTBOBAHME aireOpanyeckoro arnrapara,
c(hOpMUPOBAHHOTO B OCHOBHOM IIKOJiE, W €ro MPUMEHEHUE K PEIICHUIO
MaTeMaTU4YeCKUX U MPUKIIAIHBIX 3a]1ay;

. TEOPETUKO-()YHKIIMOHATIbHAS JIUHUS, BKJIIOYAOIIAs CUCTEMATH3ALIUIO
U paclIMpeHHe CBEACHUU O (DYHKIUAX, COBEPIICHCTBOBAHUE TrpadUuecKux
YMEHU; 3HAKOMCTBO C OCHOBHBIMH HJACSIMH MU METOJaMH MaTEeMaTUYeCKOTO
aHamu3za B 00BEME, TMO3BOJSIONIEM HCCIE0BAaTh JJIEMEHTApHbIe (DYHKIUU H
pemaTe TMpOCTEeHIINe TeoMeTpuueckue, (U3WYecKue u Jpyrue MPHUKIIaIHbIE
3a/1a4H;

. JUHUS YpaBHCHUW M HEPABEHCTB, OCHOBAaHHAsT HAa TOCTPOCHHH U
UCCJIEIOBAHUN MAaTeMaTUUYECKUX MOJIEJIeH, MepeceKaromascs ¢ aareopandeckon u
TEOPETUKO-QYHKIIMOHATLHON  JIMHUAMH W BKJIIOYAKONIAs  pa3BUTHE U
COBEPIIIEHCTBOBAHUE TEXHUKHU alreOpandecKux MpeoOpa3oBaHUM IS PEIICHHUS
YpaBHEHHI, HEPaBEHCTB W CHUCTeM; (OPMUPOBAHUE CIOCOOHOCTU CTPOUTH HU
UCCJIEA0BaTh MPOCTEUIINE MATEMATUYECKUE MOJIENU IPU PEIICHUU TPHUKIATHBIX
3a/1ad4, 3a7a4 U3 CMEKHbBIX U CIIEIUATIbHBIX TUCIUIUINH;

. reOMETPUYECKas JIMHUSA, BKIIOYAIONIAS HATJISIAHBIE MPEICTABICHUS O
POCTPAHCTBEHHBIX QUTYpaxX U U3yYEHUE MX CBOUCTB, (HOPMUPOBAHKE U PA3BUTHE
NPOCTPAHCTBEHHOTO  BOOOP&XEHMS, Pa3BUTHE CIHOCOOOB  T€OMETPHUYECKUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METOJIOB  [JJIsl  pEHIeHUs
MaTeMaTU4EeCKUX U MPUKIIAIHBIX 3a]1ay;

. CTOXacTHYECKas JIMHUS, OCHOBAHHAs HA Pa3BUTUU KOMOHMHATOPHBIX
YMEHUM, NPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTUUYECKUX 3aKOHOMEPHOCTSX
OKPY’KaIOLIEro MUpA.

B rtematnueckom miane mnporpammbl ydeOHoro mpeamera OVYIIL.O3
Marematrika y4eOHBIM MaTepuayn TpeJAcTaBieH B (Qopme Uepeayromierocs
Pa3BEPTHIBAHUS OCHOBHBIX COJEPKATENbHBIX JTUHUM (aJire0pandeckoi, TeOPEeTUKO-
(YHKIIMOHAIBHOM, YPAaBHEHUI 1 HEPABEHCTB, FT€OMETPUUYECKOM, CTOXaCTUUECKOM),

YTO TIO3BOJIIET THOKO MCHOIB30BaTh HX PAaCIIOJIOXKCHNC MW B3aMMOCBA3b,
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COCTaBJIATh pabouuii KaJICHIApHBIM IUIaH, MO-pa3HOMY dYepeays y4eOHbIe TEMbI
(rmaBbl y4eOHUMKA), yuuThIBasg Mnpoduwib MNpodhecCHoOHAIBLHOTO 00pa3oBaHuUsl,
cnenuduky ocBauBaeMoi npodeccun CIIO unm cnenumansHoctu CIIO, rnyouny
M3YyUYEHUs MaTepHuaia, ypoBEeHb MOJTOTOBKU CTYAEHTOB IO IPEAMETY.

C uenbro peanuzaiuu paboueit mporpammbl Bocniutanus uzydenue OVYII1.03
Marematuka BeA€TCd B XOAE€ YPOYHOM U BHEYPOUHOU JEATEIBHOCTH,
OCYIIECTBIISIEMON (DUIIMAIOM, COBMECTHO C CEMbeH M JPYTMMH WHCTUTYTaMH
BOCITUTAHMUS.

Cornacio ®I'OC cpeanero oOmiero oOpa3oBaHUs, B COOTBETCTBUHU C
miaHoMm BHeypouHoit aestenbHocTd OITOIT CITO mo npodeccun 29.01.33 Mactep
M0 M3rOTOBJICHUIO MIBEHHBIX u3nenuii B xoae uzydeHuss OVYIL.03 Maremartuka B
TedeHue 1, 2, 3 ceMecTpoB pealu3yeTcs Kypc BHEYPOUHOH JEATEeIbHOCTH (KYpC
«MHnuBUAYyanbHBINA IpoekT»). O0BEM Kypca - 32 yaca.

B cootBercTBUU ¢ yueObHBIM TuTanoMm OITOIT CIIO mo mpodeccun 29.01.33
MacTtep 1O U3rOTOBJICHUIO IIBEWHBIX wu3Aenuid B xoae wuszyudenus OVILO3
MaremaTnka 1o OKOHYaHUHU CEMECTpPA MPOBOJAUTCS TEKYILAsl aTTeCTalus, 3a1aHUs
KOTOpPOW OXBAaThIBAIOT BCE TEMbI, W3yYEHHbIE CTYIEHTOM 3a ceMecTp. Tekymas
aTTecTalus 3a CEMECTpP IPOBOAUTCA B paMKax MPAKTUYECKUX 3aHATUNA IO
npenmety. dopma npoBeeHUs TEKyIIEH aTTeCTallii — KOHTPOJIbHBIE PA0OTHI.

N3yuenue  obmeobpazoBaTenbHoro  yuebnoro  mpeamera  OVYILO3
MatemaTuka 3aBepiiaeTcs MOABEACHHEM HWTOrOB B ¢GopMe dK3aMEHa B paMKax
MPOMEKYTOUYHOM aTTecTalny OOYYAIOMIMXCS B TPOIECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ monyyenuem cpeanero oomiero odpazopanus (ITTTKPC).

3. MECTO YYEBHOI'O NIPEJJMETA B YYEBHOM IIJIAHE
VYueOnwiii mpeamer OVIL.03 Martemarrnka sSBIsSEeTCS y4eOHBIM ITPEAMETOM
npeaMmeTHor obnactu «Matematuka u mHbopmatukay PI'OC cpemnero obIIero
00pa3oBaHUsI.
VYueonsiit npeamer OYIL.03 MaTtemaTrka BXOAUT B COCTaB OOLIMX y4€OHBIX

npcamcEcToB, 00s3aTeIIbHBIX A4 OCBOCHHA COLNHMAJIBHO-3KOHOMMYCCKOI'O HpO(l)I/IJ'Iﬂ
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npodeccuoHanbHoro oopazoanus ydeOnoro miana OIIOIT CIIO (IIIIKPC) mo
npodeccun 29.01.33 Mactep 1Mo HM3rOTOBICHUIO IMIBEHHBIX H3JEAM Ha 0ase
OCHOBHOTO 00IIEro oOpa3oBaHUs C MOJIYYEHUEM CpEeIHEro oluiero oOpa3oBaHUsl.
Ha u3yuenue yyeOHOro npenMera Ha yriryOiaeHHOM ypoBHe oTBoauTcs 190 yacos,

B ToM unciie 106 yacoB Ha BApHUATUBHYIO YaCTh.

4. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
HNPEAMETA

OcBoenne coxaepkanust ydeObnoro mnpeamera OVIL.03 Maremaruka
oOecreynBaeT JOCTHKEHNE 00YUaIOIIUMUCS CIEAYIOIIUX Pe3yIbTaTOB:

Juunocmmnuix:

JIP6 pacinpCHUC KU3HCHHOTO OIIbITAa W OIIbITa ACATCIBHOCTHU B IIPOLICCCE

peaim3aliii OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCITUTATEIbHOM JACATCIIBHOCTH,
B TOM YHCJIC B HaCTHU:

FrPAXKJIAHCKOIro BOCIIMTAHHUA:

JIP6.1 chopMHUpOBAaHHOCTH Tpa)KAAHCKOW TO3UIIMA OOYYAIOIIETOCsS Kak

AKTHBHOI'O U OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6HIGCTBa;

JIP6.6 yMeHue B3aMMOJEHCTBOBaTH C COLUAJIBHBIMA HWHCTUTYTaMU B
COOTBETCTBHH C UX PYHKIIUSIMH U Ha3HAYCHHUEM;

JIP6.35 mpejacraBieHre 0 MaTEeMaTHYECKUX OCHOBAaX (DYHKIITMOHHPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBICHHUH, TPOIEAYp TpakIaHCKOro oOImiecTBa (BHIOOPHI,

OMPOCHI U APYTOE);

NAaTPUOTHIECCKOIo BOCIINTAHUA:

JIP6.36 chopMHUPOBAaHHOCTL POCCHUCKON TPAKIAHCKON HISHTUYHOCTH,
YBOXEHHUS K MPOIIJIOMY W HACTOSIIEMY POCCHMCKOM MaTeMaTHUKH, IIEHHOCTHOE

OTHOIICHUE K JOCTHXCHHUSIM POCCHUMCKHX MaT€MaTUKOB MW POCCHUCKOU
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MaTeMaTH4YE€CKOHN ITKOJIBbI, UCIIOJIB30BAHUC J3THUX I[OCTI/I)KCHI/Iﬁ B JIpYyIrux HayKax,

TEXHOJIOTHUSX, Cepax SKOHOMUKHU;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA

JIP6.11 oco3HaHME TYXOBHBIX LIECHHOCTEW pPOCCUHUCKOTO HAPOa;

JIP6.12 cpopMHpPOBAaHHOCTH HPABCTBEHHOT'O  CO3HAHUS, ATHUYECKOTO

MOBEJICHUS,;
JIP6.14 oco3HaHue JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAyIEro;

ICTETHIECCKOI'O BOCIIMTAHUA

JIP6.37 »screTnueckoe OTHOLIEHHE K MHpPY, BKJIOYas 3CTETHKY

MaTEMAaTHYCCKUX SaKOHOMepHOCTeﬁ, O6’I)GKTOB, 3ajgay, pemeHm”I, paccquleHm”I;

JIP6.38 BOCIIPUUMYHNBOCTE K MATCMATHYCCKHUM AaACIICKTaAM PA3JIMYHBIX

BHUJIOB UCKYCCTBA,

¢bu3nyecKoro BOCIUTAHNUSA:

JIP6.21notpe6HOCT B  (DU3WYECKOM COBEPIICHCTBOBAHUM, 3aHATHUAX
CIIOPTUBHO-0370POBUTENHHON IEATEIHHOCTHIO;
JIP6.39 chopMupoBaHHOCTh YMEHUS MPUMEHATh MaTEeMaTHYCCKUE 3HAHUS

B MHTEpPECAX 3I0POBOTO U Oe30macHOro o0pas3a KHU3HU;

JIP6.40 OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0pPOBbIO (370pOBOE
nuTaHue, CcOaJaHCUPOBAHHBIM PEXUM 3aHATUA M OTAbIXa, pEryJspHas

¢dusnueckas akTHBHOCTB ),

TPYAOBOI'O BOCIIMTAHMUA

JIP6.23roTOBHOCT K  TpyAy, OCO3HAaHWE IIEHHOCTH  MAacCTEPCTBa,

TPyAOJI00HE;

JIP6.25 untepec k paznuuHbiM chepaM npodecCuoHaNbHON AesTEIbHOCTH,
YMEHHE COBEpIIaTh OCO3HAHHBIN BbIOOp Oynyuied mnpodeccur U peann30BbIBAThH
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CcOOCTBEHHBIC JKU3HCHHBIE IIJIaHBI,

JIP6.41 TOTOBHOCTh M CITIOCOOHOCTh K MaTEMaTHUUYECKOMY OOpPa30BaHUIO U

caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH JKU3HU;

JIP6.42 TOTOBHOCTh K AKTMBHOMY YYaCTHIO B DPEIICHUU IMPAKTHYECKHUX

3a7a4 MaTeMaTH4EeCKOM HaITpaBJICHHOCTH,

IKOJIOIrH4E€CKOIro BOCIIMTAHUA

JIP6.27chopMUpOBaHHOCTh ~ 3KOJIOTMYECKOM  KyJIbTYypbl, [OHHMAaHHE
BJIUSIHUSI COLMAJIbHO-DKOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHOU M
COLIMAIbHOM CpeJibl, 0CO3HAHKE ITI00AIBHOI0 XapaKTepa dKOJIOIMUECKUX MpodIeMm;

JIP6.43 opueHTalMs HAa NOPUMEHEHHE MAaTEMaTUYECKUX 3HAHUN IS

peuICHusd 3a1a49 B o0JacTu 01<py>1<a10111€:171 CpCIbI;

JIP6.44 IIAHUPOBAHUC IMOCTYIIKOB U OLCHKH X BO3MOKHBIX HOCHG}ICTBI/Iﬁ

TUTSL OKPY KAFOIIeH Cpebl;

HEHHOCTH HAVYHOI'O IIO3HAHMWA .

JIP6.45  cpopMUpPOBaHHOCTH  MHUPOBO33PEHHS,  COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU;

JIP6.46 moHuMaHWe MaTeMaTHYECKOW HAyKHW Kak cdepbl YeloBEYECKOU

ACATCIIBHOCTH, 3TAIIOB ee Pa3BUTUA U 3BHAYUMOCTH I pa3BUTHUA HUBUIIN3aIIUHU,

JIP6.47 oBnageHue sI3bIKOM MAaTEMATHKU U MAaTEMAaTHYECKON KyJIbTYpOil Kak

CPCACTBOM IIO3HAHUS MHUPA,

JIP6.48 TrOTOBHOCTH OCYIIECTBIISITh MPOEKTHYID U HCCIEA0BATENbCKYIO

ACATCIbHOCTD MHANBUYAJIbHO U B I'PYIIIIC.

Memanpeomemmnuix:

MP1 ocBocHHBIC OOYYAIOIIUMHCS  MEXKIPEAMETHBIC  IOHATHA U
YHUBEpCAJbHBIE  y4eOHBIE  JIeMCTBUS  (perysiITUBHBIE,  TO3HaBaTEJbHbBIC,

KOMMYHHUKaTHBHBIE);
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MP2 cnocoGHOCTh MX HCIOJNB30BAaHUSA B IMO3HABATEIBHON M COLIMAIIBHOU
[IPAKTUKE, TOTOBHOCTh K CaMOCTOATEIIBHOMY IUIAHUPOBAHUIO U OCYLIECTBICHUIO
y4eOHOM  JAESATENbHOCTH,  OpraHu3aldh  Y4eOHOro  COTpYIJHUYECTBA  C
NeJaroruieckuMu paOOTHUKAMU U CBEPCTHUKAMH, K Y4YacTHUIO B TOCTPOCHUH
MHIUBUIYaIbHON 00pa30BaTeIbHON TPAEKTOPUY;

MP3 oBnageHue HaBbIKAMU Y4e€OHO-UCCIEN0BATEIbCKON, MPOEKTHOU H

COIIMAJIbHOM JICATEIIBHOCTH;

MeranpenMeTHble pe3ylbTaTbl OCBOEHHS OCHOBHOM 00pa3oBaTesibHOM

MporpaMmel JOJIKHBI OTPAXKATh:

Ognaoenue YHUBEPCAIbHbBIMU yueoOHbIMU noznaeameibHbiMu

oeucmeusimu.

a) 0a30BbIE JJOTHYeCKHEe TeCTBUA:

YVII[A26 BbISBISATH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKHU
MaTEMaTUYECKUX OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY TMOHITHUIMH,

bopMynrpoBaTh ONpeeIeHUs TOHITHH,

YVIIJI2.1 ycraHaBiuMBaTh CYIISCTBCHHBIM TNpH3HAK KiacCU(HUKAIIUH,

OCHOBaHHUS JIJIsi 0000IEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

YVYIIJ27 BocnpuHuMarh, GOpPMYIHpPOBaTH M IPeoOpa3OBBIBATH
CYXKICHUS: yTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EAUHUYHbBIC, YACTHBIE U 00IIue,

YCJIOBHBIE;

YYIIA(MHN)3 BbISABIATh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMOCBS3HU
1 TIpOoTHBOpeUns B (pakTax, JaHHBIX, HAOIIOICHUAX M YTBEPKICHHUIX, Mpe/IIaraTh

KPUTEPUU JJIS1 BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUI;

YVIIIA28 nenath BbIBOJABI C  HCIOJIBL30BAHUEM 3aKOHOB  JIOTHKH,

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

YYILI(MHN)6 MIPOBOJIUTH CaMOCTOSITEJIBHO JIOKA3aTEIbCTBA

MaTeMaTU4YeCKUX YTBEPKICHHH (IpsiMble M OT MPOTHUBHOIO), BBICTPAUBATH
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apryMeHTaluio, MPUBOAUTh TMPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBHIBATH

cOOCTBEHHEIC CYXKICHHWA 1 BBIBOJBI;

YVYII29 BoiOupath crnoco0 pemieHuss y4eOHOM 3amaud (CpaBHHMBATH
HECKOJIbKO BapHaHTOB PEIICHUS, BbIOMpATh HauOosiee MOAXOIAIINN ¢ y4éTOM

CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPHEB).

0) 0a30BbIE HUCCJIETOBATEJILCKHE TeHCTBUS:

YVYI/A30 ucnons30BaTh BONPOCHI KAaK HCCIEAOBATEIIBCKUNA HHCTPYMEHT

TIO3HAHUS,

YVIIA31 ¢dopmynupoBath BONPOCHl, (UKCUPYIOUIUE MPOTHUBOPEUME,

npoOJeMy,

YVYII/JI32 ycraHaBiuBaTh HUCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,

APryMCHTHUPOBATH CBOIO ITO3UIINIO, MHCHUC,

YYIILA(MH)10npoBoauTH CaMOCTOSITEJIBHO CILJITAHUPOBAHHBIN
AKCTICPUMEHT, UCCJIeIOBaHNE o YCTaHOBJICHUIO 0COOCHHOCTEH
MaTeMaTHYEeCKOTO OOBEKTa, SBJIEHUS, MPOIECcCa, BBIIBICHUIO 3aBUCHMOCTEH

MEXITy 00BEKTaMHU, SIBIICHUSIMH, TTPOIICCCAMH,

YYIIA(MHU)11 camocTosiTenbHO (GOPMYIUPOBATH 000OIIEHUSI U BBIBOIBI
o pe3yiabTaraM TPOBEAEHHOTO HAONIOJCHUS, WCCIICIOBaHMs, OIICHUBATDH

JI0OCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BEIBOJOB M 0000IICHUH;

YYI/33nporno3upoBaTh BO3MOXHOE pa3BUTHE IIpolecca, a TaKKe

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

B) padoTa ¢ nuadopMalue:

YV A34BoisaBasaTh neunutel nHGOPMAITUH, TaHHBIX, HEOOXOIUMBIX TS

OTBCTA HA BOIIPOC U AJIA PCIICHUA 3ada4Hu,

YVIIJ 21.1 BeiOupats uHPOPMAIIUIO U3 UCTOYHUKOB PA3TUYHBIX THUIIOB,
aHAJM3UPOBaTh, CHUCTEMATU3UPOBATH U HUHTEPHPETUPOBATH HH(MOpPMALIUIO

Pa3JIMYHBIX BUJOB U (DOPM MPEACTaABICHUS;
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YVYIIA(MHN)15.1 cTpykTypupoBaTh HH(POpMAalLMIO, TPEICTaBIATH €€ B

pasIuYHbIX opMax, WILTIOCTPUPOBATH IpadUUECKU;

YVIIJA3S ouenuBaTh HAaAEKHOCTh HH(OpPMALKMU MO CaMOCTOSATEIBHO

c(OpMYITHPOBAHHBIM KPUTEPHSIM.

YVYIIA(MHN)16 dopmynupoBaTh mnOpsMble W OOpaTHbIE YTBEPKICHUSA,
OTpULIAHUE, BBIBOAUTH CJEACTBUS; pACIIO3HABATh HEBEPHBIE YTBEPKICHUS U

HaXO4AUTh B HUX OH_II/I6KI/I,

YYIIA(MHU)17 n1poBOAUTh MATEMATHUYECKUE OSKCIEPUMEHTHI, pEeIIaTh
3aJ1a4l UCCJIEIOBATEIIbCKOTO XapaKTepa, BBIABUTATh MPEATIONO0KEHUS, JOKA3bIBATh
WA  ONpOBEprarb WX, TMPUMEHSAS HUHAYKIUIO, JEAYKIHUIO, aHaJIOTHIO,

MaTEMaTHYCCKUEC MCTOABI,

Osnadenue yHugepcanb HbIMU KOMMYHUKAMUBHOIMU OCUCM BUAMU.

YK/13 BocipuHuMaTh U (HOPMYIUPOBATH CY>KIEHHUS B COOTBETCTBHH C

YCIIOBHAMM U OCIIMU 06H_I€HI/IH,

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

IMMCBMCHHBIX TCKCTax,

YK151aBath NMOSICHEHUS MO XOJy PEUICHMS 3aJayd, KOMMEHTHUPOBATh

IIOJIyYECHHBIN pe3yJIbTarT;

YKA(MMN)2 B xome oOCyxAeHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyXmaeMol TeMbI, TpPOOJEMBbI, pelaeMol 3aJadd, BBICKA3bIBATh HJICH,
HAICJICHHBIE HAa MOUCK PEIICHUs, COMOCTABJISITh CBOU CYXKICHUS C CYXKICHUSIMU
JIPYTUX YYaCTHUKOB JHAJIOra, OOHAPYKUBATh Pa3lynie U CXOJICTBO ITO3UIIUM, B

KOppeKTHOU popme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

YKI(MN)3.1 IIPEJICTABIIATH pe3yabTaThl pelieHus 3a71a4u,
AKCHEPUMEHTA, HCCIEIOBaHUS, MPOEKTa, CaMOCTOSATEIbHO BbIOMpaTh (opmar

BBICTYIUUICHUS ¢ YUETOM 3aj1ay MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHUH.
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Ognadenue yHusepcanbHbIMU PeyaamugHbIMU OCUCH BUAMU.:

a) cCaMOOpPraHu3anus:

YPA(MMN)1.1 coctaBisTh IUIaH, aJITOPUTM peEIICHUs 3a7a4d, BBIOUpaTh
Croco0 pemeHuss ¢ y4€TOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBAaTh M KOPPEKTUPOBATH BapUAHTHl PEIICHUN C

y4€TOM HOBOW HH(OpMaALUU.

0) CAMOKOHTPOJIb:

YPJA(MHN)2 BnageTh HaBbIKAMHU I[IO3HABaTENbHOW peduiekcun  Kak
OCO3HAHUSI COBEpILIAEMBIX JCHCTBUM M  MBICIMTENBHBIX IIPOLECCOB, HX
pPE3yNIbTATOB; BIAJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJISI TMpolecca u
pe3yJibTaTa peleHUsl MaTEMAaTUYEeCKON 3a1a4H;

YPA(MMN)3 npeasuerb TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYThb IPH
pelIeHNN 3a7a4d, BHOCUTb KOPPEKTUBBI B JEATECIBHOCTbH HAa OCHOBE HOBBIX

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

YPI(MH)4o011eHUBaTh COOTBETCTBUE peE3yjibTaTa LEJIU U YCIOBUSIM,
OOBSCHATh TMPUYMHBI JOCTIKEHUS WJIM HE JIOCTIDKEHHUSI  Pe3yJbTaTOB

JEeSTENBHOCTH, HAXOUTh OIMUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

B) COBMECTHAA JIESATEJIbHOCThD:

YP/JI21 noHuMaTh ¥ HCHOJB30BAaTh MPEUMYIIECTBA KOMAaHAHON H
WHIUBUIYaIbHOH pabOThl TPU pPEIICHHH Yy4YeOHBIX 3a7a4, NPUHUMATH IETb
COBMECTHOW JNIE€SATEIbHOCTH, TUIAHHUPOBATH OPTaHU3AIMI0 COBMECTHON pPabOThI,
pacmpenensTh BUIALI paboT, TOrOBapUBATHCS, OOCYKIATh MPOIECC M PE3YIbTAT

paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

YP/I22 ydacTtBOBaTh B TPymmoBBIX (hopmax paboTel (0OCYyXIeHUs, 0OMEH
MHEHHM, «MO3TOBbIE HITYpPMbD» W HHbBIE), BBINOJHATH CBOIO YacTh PadOTHl U

KOOPpANMHHUPOBATL CBOU I[GI‘/'ICTBI/IH C ApyruMu 4YICHAMHM KOMaAHIbI, OILICHHUBATDH
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KauecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM

Y4aCTHUKaMHU BSaHMOHCﬁCTBHﬂ.

Ilpeomemmnuix (yenyod1ennslii ypoeens):

IIP1 BianeHue METONAMHM J1OKA3aTENbCTB, AJTOPUTMAMM PELICHUS 3a]ad;
yMeHHe (QOpMYIHUPOBATH OINPEACICHHS, aKCHOMBI M TEOPEMbl, MPUMEHSTh UX,

MPOBOAUTDL JOKA3ATCIIbHBIC PACCYKACHUS B XOAC PCHICHUA 3a1a4,

P2 ymenue onepupoBaTh MOHATHSAMU: CTENEHb YUCIHA, JOrapudm 4ucia;
YMEHHE BBIMOJIHATH BBIYMCICHHE 3HAYEHUH M MpeoOpa3oBaHMs BBIPAXKEHUN CO
cTeneHs MM U Jorapudpmamu, TpeoOpa3oBaHUs  JPOOHO-pALMOHATBHBIX

BBIPAXCHU;

I1P3 YMCHHUC OIICPHUPOBATH IMOHATUAMU: PALUOHAJIBHBIC, HPPAIUOHAJIBHBIC,
ITOKa3aTCJIBHBIC, CTCIICHHBIC, HOFapH(bMH‘IGCKHG, TPUTOHOMCTPHUYCCKUC YPABHCHUS

U HCPABCHCTBA, UX CUCTCMBI,

ITP4 ymeHnne onepupoBaTh MOHATUSAMU: (DYHKIWS, HEMpephIBHAS (QYHKITHS,
NPOW3BO/IHAS, TEPBOOOpA3HAasi, OMNpPEICICHHBI WHTErpajl; yMEHHE HaxOIUTh
IPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIIMHA, HWCIOJB3Ysl CIPAaBOYHBIC MAaTEPHAIIBI,
UCCIIEJIOBATh B TPOCTEHINNX clydasx (QYHKIMH HAa MOHOTOHHOCTH, HAXOIHUTh
HanOOJIBIIINE U HAMMEHBIIINE 3HaUYCHUs (DYHKIINM; CTPOUTH I'Pa) KU MHOTOWICHOB
C WCIONB30BAaHWEM  amnmapara MaTEeMaTU4YeCKOTO  aHaliu3a; MPUMEHATH
MPOU3BOJHYIO TPU PEIICHWH 3aJad Ha JIBW)KCHHE, pelaTh MPaKTUKO-
OpHMEHTUPOBAHHBIC 3aJa4yll Ha HAWOOJBIINE W HAUMEHBIINE 3HAYCHUSA, Ha

HaXOXJCHHUE NyTH, CKOPOCTH U YCKOPEHHS;

IIPS ymeHnue omepupoBaTh TMOHATUSAMHU: pallMOHANbHAA  (QYHKIUA,
nokasarenbHas (YyHKIHS, CTeneHHas QYHKIUSA, Jorapudmudeckas QyHKIHS,
TpuroHoMeTpudeckue (GpyHKIuu, oOpaTHble (YHKIIMU; YMEHHE CTPOUTH rpaduKu
M3Y4YCHHBIX (DYHKIMI, WCMONB30BaTh TpauKd TMPU H3YYCHUU TMPOIECCOB M

3aBUCUMOCTEH, NIPU PELICHUH 3aJa4d U3 JAPYTUX YYEOHBIX MPEAMETOB W 3ajJad U3
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peanbHON KU3HU; BbIpaxaTh (POPMYIAMHU 3aBUCUMOCTH MEKy BEIMUNHAMU;

IIP6 ymenue pemiath TEKCTOBBIE 3a/Jaud pa3HbIX TUIIOB (B TOM 4HCIIE Ha
MPOLIEHTHI, J0JIM M YacTH, Ha JBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HaJOTH, 3aJa4i U3 00JIaCTU yNpaBleHUs JUYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJIATh BBIPAKEHUS, YPaBHEHHUS, HEPAaBEHCTBA U HMX CUCTEMBbI MO YCIOBHUIO
3aJa4M, HCCJIENOBAaTh IIOJyYEHHOE pEIICHHE U OLIEHUBATh IPABIONOJO00OHOCTH

pE3yNIbTATOB;

IIP7 ymenue omnepupoBaTh TNOHATHIMHU: CcpefaHee apu(MeTHYECKOe,
MeauaHa, HauOonblllee W HAauMEHbLIee 3HayeHus, pasMax, JUcCHepcHus,
CTaHJApPTHOE  OTKJIOHEHME  YHCJIOBOrO  Habopa;  yMEHME  M3BJIEKaTh,
UHTEPIPETUPOBATH HHPOPMAIIMIO, TPEICTABICHHYIO B TAa0JIMIIaX, HA JUarpaMMax,
rpadukax, OTpaKarolIyl0 CBOMCTBAa pEaJbHBIX TPOIECCOB U  SBIICHHUIA;
OpeCTaBIATh MH(OpPMALMIO C IMOMOUIbIO TaOJNUI[ W JuarpamMMm; HCCIEI0BaTh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHUCJIE C IPUMEHEHHUEM IpapUuecKux METOJO0B U

QJICKTPOHHBIX CPCICTB,

IIP8 ymenue omepupoBaTh MHOHSATUSIMU: CIYYaWHBIM OMNBIT U CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIYyYaWHOTO COOBITHS; YMEHUE BBIYUCISTH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpadUUECKUX METOJIOB; MPUMEHATh (QOPMYIbI CIOXKECHHS |
YMHOKEHUSI BEpPOSTHOCTEH, KOMOMHATOpPHBIE (aKThl U (GOPMYJIBI MPU PEIICHUU
3a/1a4; OIEHWBATh BEPOSITHOCTU PEATbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYailHBIMH
BEITMYMHAMU; YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJIBIITNX YHCEI B

IIPUPOAHBIX U O6H.ICCTB€HHBIX SIBJICHHAX,

IIP9 ymenue onepupoBaTh MNOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, ABYTPAHHBIN YTOJI, CKPEIIMBAKOIIMECS TPSAMbIC, MAPAILICIIBHOCTD U
MEPIEHANKYIAPHOCTD MPAMBIX U TUIOCKOCTEM, YTOJ MEXKAY MPSIMBIMH, YTOJI MEXKIY
NpSAMOM U TUIOCKOCTBIO, YIrOJd MEXAY IJIOCKOCTSMH, PACCTOSIHUE OT TOYKH JO
IJIOCKOCTH, PACCTOSIHUE MEXJY NOPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTAMU;

YMEHUE HCIO0JIb30BaTh MPHU PEIICHUH 3a7a4 H3y4YeHHble (aKThl U TEOPEMBbI
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IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIEr0 MUPA;

IIP10 ymeHune onepupoBaTh NOHATHUSIMU: MHOTOTPAHHHUK, CEYECHHUE
MHOTOIpaHHMKa, Ky0, Napajenenunen, nOpusMma, nupamuna, ¢urypa u
MOBEPXHOCTh BpalleHUs, UWIUHAP, KOHYC, wap, cdepa, cedeHus (Urypsl
BpallleHMs], IUJIOCKOCTh, Kacaromasicsi cdepbl, LIWIMHIPA, KOHYCa, IUIONIA/b
MOBEPXHOCTH MUPAMUIbI, TPU3MBbI, KOHYyCa, IWIMHIpA, MIOMAaab cepbl, o0beM
Ky0a, MpsMOYroJIbHOTO TNapajulesienunena, TUPaMHuabl, TPU3MbI, IWIHHJpA,
KOHYyCa, 1Iapa; YMEHUE M300pa’kaTh MHOTOIPAaHHUKH M TOBEPXHOCTU BpalllCHHUS,
UX CEUEHHS] OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaTh CUMMETPUIO B MPOCTPAHCTBE, YMEHHUE

paciio3HaBaTh NPABUJIbHBIC MHOT'OTPAaHHUKU,

I1P11 YMCHHUC OIICpUPOBATH TMOHATHUAMHU: JABHIKCHHUC B TIPOCTPAHCTRBC,
HO,ZIO6HI>I€ (1)I/IprLI B IPOCTPAHCTBC, HCIIOJIB30BATh OTHOIICHHC HJ]OHIa,Z[Cﬁ

MOBEPXHOCTEHN 1 00bEMOB MOJOOHBIX (PUTYp MPHU PEIICHUH 3a]1aY;

IIP12 yMeHHe BBIYHCISATH T'E€OMETPUYECKHE BEIUYMHBI (IJIMHA, YTOJ,
oAb, 00bEM, IJIOMAh MOBEPXHOCTU), UCIONb3YysSd H3Y4YEHHBIE (DOPMYIBI H

METO/IbI;

IIP13 ymeHue onepupoBaTh MOHATUSAMH: MPSAMOYTOJbHAs CHUCTEMa
KOOpJIMHAT, KOOPAHMHAThl TOYKH, BEKTOP, KOOPAHMHATBI BEKTOpAa, CKAISIPHOE
MIPOU3BEICHUE, YTOJI MEXAY BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YHCIIO; HAXOAWTHh C IMOMOIINBI0 M3YYCHHBIX (POPMYN KOOPIHWHATHI CEPEIUHBI

OTPEC3Ka, paCCTOAHUC MCIKAY ABYMS TOUYKAMM,

P14 ymenwe BBIOMpaTh MOAXOIAIINNA HM3YYCHHBIM METOMA IS PEIICHHS
3a/1a4M, pacIo3HaBaTh MaTeMaTH4YeCKHe (aKThl WU MaTeMaTHYCCKHE MOJICIHA B
MPUPOAHBIX U OOIIECTBEHHBIX SBICHHUSAX, B MCKYCCTBE; YMEHHE IPHUBOJUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUA POCCUHUCKOM M MHPOBOW MaTeMaTUYECKOU

HAYKHU.
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IIP15 ymenue onepupoBaTh MOHATHIMU: ONPEIEICHUE, AKCHOMa, TEOPEMA,
CIIEJICTBHE, CBOWCTBO, MPU3HAK, J0Ka3aTeIbCTBO, PABHOCHIbHBIE (OPMYITUPOBKH;
ymMeHue (opmyaupoBaTh 00paTHOE U  IMPOTHBOINOJIOKHOE  YTBEP)KICHUE,
OPUBOANTH MPUMEPHl U KOHTPIPUMEPHI, UCMOIB30BAaTh METOJ] MaTeMaTUYECKOM
WHAYKIWUW; TPOBOIUTH JOKa3aTelIbHBIC PpACCYXACHHUS TpU pEIICHWH 3anad,

OLICHUBATh JIOTUYECKYIO MPABUIBHOCTD PACCYKICHUM;

I1P16 YMCHHUC OIICpUPOBATH IMOHATUAMU. MHOXCCTBO, ITOAMHOKCCTBO,
orncpanuu Haal MHOXCCTBAMHU, YMCHHUC HUCIIOJIbB30BATb TeOpeTHKO-MHO)KeCTBCHHBIﬁ
araapar ajrd OonmrncCaHusA peaJIbHbIX IMPOUICCCOB U SIBICHUN U IIpu pCUICHUU 3aJaY, B

TOM YHCJIC U3 JPYTUX y‘le6HBIX mpeaMETOB,

IIP17 ymenue omnepupoBaTh MOHSATUSAMH: Trpad, CBI3HBIN Trpad, aepeBo,
IUKJ, Tpad Ha IUIOCKOCTH; YMEHHWE 33JaBaTh W OMMCHIBATH Ipadbl pa3IuYHBIMU

CHOCO6aMI/I; HCIIOJIB30BaTh I’pa(i)BI ITIpH pCIICHNUH 3a1a1;

IIP18 ymenwe CBOOOJHO  ONEpUpPOBaTH MOHATHSAMHU:  COYETAHHE,
NepeCcCTaHOBKa, YHCIIO COUYETAaHUMN, YUCIIO MepecTaHOBOK; OMHOM HbloTOHA; yMeHue

NPUMEHSITh KOMOMHATOPHBIE (PAKThI M PACCYKICHUS JJIsl PEIICHUS 3a/1a4;

IIP19 ymeHue onepupoBaTh HOHIATUSMU: HATYPAIbHOE YUCIIO, LIEI0E YHCIIO,
OCTAaTOK [0 MOJYJIIO, PAllMOHAJIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO, MHOKECTBA
HATypaJIbHBIX, UEIbIX, pPAlUOHANbHBIX, JECHUCTBUTEIBHBIX YHCEN; YMEHHE
WCIIOJIb30BaTh TPHU3HAKH JICTUMOCTH, HAWUMEHBIIMA OO  JenuTenh U
HaWMEHbIlee oOmiee KpaTHoe, aiaropuT™M EBkimma mnpu pemieHud 3ajad;

3HAaKOMCTBO C pa3JIMYHbIMH IMO3UIMTMOHHBIMHA CUCTCMAaMU CUYHCIICHUA

IIP20 ymeHue cBOOOAHO OMEPUPOBATH MOHATUSIMHU: CTEMNEHb C UEIbIM
[0Ka3aTeyneM, KOPEHb HATypaJlbHOM CTEIEHW, CTENEHb C PaldOHAIbHBIM
MOKa3aTeJIeM, CTENEHb C JCHCTBUTENIbHBIM (BEIIECTBEHHBIM) IIOKa3aTeleM,

JIOFapI/I(i)M quciia, CMHYC, KOCMHYC U TaHI'CHC IIPOMU3BOJIBHOI'O YHCJIA,

IIP21 ymMeHue onepupoBaTh MOHATHUSAMHU: TOXKIAECTBO, TOXKICCTBEHHOE

20



npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHHN W HEPABEHCTB,
PaBHOCWJIBHOCTh ~ ypaBHEHUM, HEPAaBEHCTB U  CHUCTEM, pallMOHAIbHBIE,
UppalmoHaibHEIE, MOKa3aTeIbHEIE, CTCIICHHBIE, Jorapudmudeckue,
TPUTOHOMETPUUYECKUE YpaBHEHHUS, HEPABEHCTBA U CHUCTEMbI, YMEHHE peIlIaTh
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBbI C MOMOIILIO PA3JIMUHBIX MPUEMOB; peIlaTh
ypaBHEHUS, HEPaBEHCTBA U CHUCTEMBI C TapamMeTpoM; MPUMEHSITh YpaBHEHWUS,
HEpPaBEHCTBA, MX CHUCTEMbI JUIS PEIICHHS MaTEeMaTUYeCKUX 3a7ad U 3aJad u3

pa3TUYHbBIX 001acTeil HAYKH U pealbHOU KU3HH;

P22 ymenue cBOOOAHO OMNEPUPOBATH MOHATHAMU: Tpaduk GyHKUIUH,
oOpaTHast (QyHKIMs, KOMIO3ULMS (QYHKIMM, NUHEHHAs (QYyHKUHS, KBaJpaTHUHAS
GyHKIUsA, CcTeneHHas (QYHKIMS € LENbIM ToKa3aTejaeM, TPUTOHOMETPUUYECKUE
¢yHKIIMK, O0OpaTHble TPUTOHOMETpUYECKHe (YHKLIMM, T[OKa3aTelbHas U
norapupmuyeckas (YHKLIUUA; YMEHHE CTPOUTh rpaduku (GYHKUUN, BBITOJHSITH

npeoOpazoBaHus rpaduKoB QYHKITUH;

YMEHHE HCIOJIb30BaTh TIpapuku (GYHKIUNA [ U3y4EHUs MPOIECCOB U
3aBUCUMOCTEM MpU PEIICHUHN 33/1a4 U3 IPYTUX YUYeOHBIX IPEIMETOB U U3 peaTbHOM

’KU3HU; BBIpAXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXIY BETUUMHAMMU;

YMEHHE CBOOOJHO OICPUPOBATh IOHATHUAMHU: YETHOCTh  (DYHKIIHH,
NEPHOIUYHOCTh (DYHKIIMH, OIPaHUYCHHOCTh (PYHKIIUU, MOHOTOHHOCTH (DYHKIIHH,
dKCTpeMyM (YHKIHHM, HAWOOJbIIee W HaWMEHbIIEe 3HAYCHHS QYHKIUU Ha

MPOMEKYTKE; YMEHUE TIPOBOAUTH HCClIeI0BaHNEe (DYHKIINH;

YMEHHE WCIONb30BaTh CBOMCTBA W Tpaduku (QYHKIMH 7 pelieHus
YpaBHEHH, HEPABEHCTB U 3ajJlay C MapameTpamu; U300pakaTb HA KOOPAUHATHOMU

IJIOCKOCTH MHOKECTBA PELICHUN YPABHEHNM, HEPABEHCTB U UX CUCTEM;

IIP23 ymeHue cBOOOJHO ONEPUPOBATH MOHATHUSIMU: TOCIEIOBATEIHHOCTD,
apudmMeTHUecKas MpOrpeccHsi, TIeoMeTpuueckas mporpeccusi, OECKOHEUYHO
yOBbIBaro1ast reoMeTpudecKas porpeccus; YMEHHUE 3a71aBaTh

MOCJIeI0BATEILHOCTH, B TOM YHCJIE C OMOIIBIO PEKYPPEHTHBIX (HhOPMYII;
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I1P24 yMmeHue omnepupoBaTh MOHATUAMH: HENPEPBIBHOCTh (YHKILIHH,
aCUMNTOTHl Tpaduka (QYHKOUU, TepBas M BTOpas NPOU3BOJAHAA (PYHKIUH,
FEOMETPUUECKUA U (PU3MUECKUH CMBICT  TPOU3BOJHON, TMEepBOOOpa3Has,
ONpEJENCHHbI HHTErpai; yMEHUE HAaXOIUTh ACUMMTOTHI TIpaduka (yHKLIHH;
YMEHHE BBIYUCIATH TPOU3BOJHBIE CYMMBbI, MPOU3BEIAEHUS, YACTHOTO W

KOMITO3ULIUM (PYHKIIUI, HAXOAUTh YpPaBHEHHUE KacaTeJIbHON K rpa@uKy ¢ yHKLINU;

YMCHHUC HCIIOJIB30BATh TPOU3BOJIHYIO I HUCCICIOBAHUA (I)YHKHHﬁ, JJIsA
HAaXOXKACHUA HAWIIYYUIOCTO PCHICHUA B TPUKIIAAHBIX, B TOM YHCIC COIUAJIIBHO-
OKOHOMHMYCCKUX H q)HBI/I‘IeCKI/IX 3ajadax, A OHpPCACICHUSA CKOPOCTH U
YCKOPCHUA, HAXOAWUTH IUIOIIAIN U 00BEMBI (1)I/Il“yp C IIOMOIIIBIO HMHTCTpPAJIa,
IMPUBOJAHUTH IMPpUMCPBI MaT€MaTH4YCCKOI'O MOACIIMPOBAHUA C IIOMOIIIBIO

nuddepeHIuanbHbIX YPaBHCHUM;

IIP25 ymeHue omnepupoBaTh TMOHATHSAMHU:  KOMIUIEKCHOE  YHUCJIO,
COTPsDKEHHBIE KOMIUIEKCHBIE YKClia, MOAYJIh U apryMEHT KOMILJIEKCHOTO 4ucIa,
dopMa 3amucu KOMIUIEKCHBIX 4YHcesl (TeoMeTpuyeckasi, TPUTOHOMETpUUYecKas |
anrebpanueckas); yMeTb  INPOU3BOJUTH  apupMeTUYECKUe  JEeUCTBUS  C
KOMIUIEKCHBIMU YHUCJIaMH; MPUBOAUTH MPUMEPHl HCIOIB30BAHUS KOMILJIEKCHBIX

YHCel;

P26  ymMenue  CBOOOJHO  OINEPUPOBATH  TOHATHUSAMH:  CpeaHEe
apuMeTHYEeCKoe, MeIuaHa, HauOoINblliee W HAWMEHBIIEe 3HAYCHUS, pa3Max,
JUCIIepCHUs, CTaHAAPTHOE OTKJIIOHEHUE MJI ONMHCAHUSl YUCIIOBBIX JIAHHBIX; YMEHHE
MCCJIeI0BATh CTATUCTUYECKUE JIAHHBIE, B TOM YHCIIE C MPUMEHEHUEM IpaduIecKux
METO/IOB W OJJICKTPOHHBIX CPEACTB; TrpadUYecKd HCCIEA0BATh COBMECTHBIC

HAOJFOICHUS C TIOMOIIBIO JUArpaMM PacCEUBAHUS U IMHEHHOUN perpeccuy;

IIP27 yMeHHe HaXOIUTh BEPOSITHOCTH COOBITHM C MCHOJIB30BAHUEM
rpauyecKux METOAOB; MPUMEHSTH JJIsl peuieHus 3a1ad (popMylbl CIOKEHUS U
YMHOXEHUS BEPOSITHOCTEH, (hOpMYIly MOTHON BeposiTHOCTH, (popmyny bepHyiu,

KoMOuHaTOpHbIe (akThl W (GOPMYIbl;, OIEHUBATH BEPOSITHOCTU PpPEATbHBIX
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COOBITHI;  yMEHME  ONepUpoBaTh  MOHATUSAMH:  ClydailHass  BeJIWYMHA,
pacrpenencHue BEPOSITHOCTEM, MATEMaTUYECKOE OKHMIAHWE, JUCIEPCHS U
CTaH/JAPTHOE OTKJIIOHEHUE CIy4yalHON BEIWYMHbI, (DYHKLUHMH paCHpeAesieHUs U
IUIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEIBHOIO M HOPMAJIBHOIO PACIPENEIICHUI;
YMEHHUE UCIIOIB30BATh CBOMCTBA M3YyYEHHBIX PACIpPEICICHUN ISl PEIICHUS 3a1a4;
3HAKOMCTBO C TMOHATHUAMM: 3aKOH OOJIBIIMX YHUCEN, METOJbl BBIOOPOYHBIX
UCCJIeIOBaHUN; YMEHHUE MMPUBOAUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCENT

B IIPUPOIHBIX U O6H_ICCTBCHHBIX SABJICHUAX,

P28 ymenue cBOOOAHO OMEPUPOBATH MOHATUAMM: TOYKA, MpsMasd,
IJIOCKOCTh, MNPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHI YroJ, JABYTPaHHBIA Yroi,
TPEXTPAaHHBI yTOJ, NEpeceKaroluecs, NapajjiebHble W CKpELIHBAIOLINECS
OpsIMbIE, MApaUIEIbBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEW, YIoJl
MEXIYy MPSAMBIMH, YTOJI MEXKAY NPSIMOU U MIOCKOCTBIO, YTOJl MEXKY TUIOCKOCTSIMU;
YMEHHE HCIOJb30BaTh MPU PEIICHUH 3a7a4 H3y4YeHHbIE (AKTbl U TEOPEMBI
IUTAHUMETPUU; YMEHHUE OIEHWBATh pPa3Mephl OOBEKTOB B OKPYXKAIOIIEM MUDE;
YMEHUE ONEPUPOBATh IOHITUSMHU: MHOTOIPAaHHUK, CEUYEHHWE MHOIOTPaHHUKA,
NpaBWIbHBIA MHOTOTPAHHUK, TpU3Ma, NHpaMuiaa, Qurypa ©u TOBEPXHOCTH
BpallleHUs], IWIMHIP, KOHYC, Iap, cdepa, pa3BepTKa IMOBEPXHOCTU, CEUCHUS
KOHyca WM UWJIWHJpa, MapajUlebHble OCH WJIM OCHOBAaHHIO, CEUEHHE IIapa,
IUIOCKOCTh, Kacaromasics cepbl, MUINHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHUKA, W300pakaTb MHOTOTPAHHHUKH, (QUTYPBl H  TIOBEPXHOCTH
BpAlllEHUs, UX CEYECHMS, B TOM YHUCIIE C IIOMOIIBIO DJIEKTPOHHBIX CPEICTB; YMECHHE
MPUMEHSTh CBOMCTBA T€OMETPUYECKUX (PUTYp, CAMOCTOSTENBHO (OPMYITUPOBATH
onpeiesieHHs] U3y4aeMbIX (PUTYp, BbIIBUTaTh TUIIOTE3bl O CBOMCTBAX W MPHU3HAKAX
reoMeTpudecKux (puryp, 000CHOBBIBATH MJIM OMPOBEPTATh UX; YMEHUE MPOBOIUTH
Kiaccudukanuioo QUryp mo pazIudyHBIM TPU3HAKAM, BBITIOJHATH HEOOXOIUMEIE

AOIIOJTHUTCIIBHBIC IIOCTPOCHU A,

P29 ymeHue CcBOOOAHO OMEPUPOBATH MOHSATUAMH: IUIOWANAL (GUTYDHI,
00beM (pUrypsbl, BeTUYUHA yTia, pACCTOSIHUE OT TOYKHU J0 MJIOCKOCTH, PACCTOSIHUE
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MEX]y MPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSIMU, IUJIOMAAb cepsl, TIomaab
MOBEPXHOCTH  MHUpPAMHJbI, TPHU3MbI, KOHYyCa, M[HWIHHIApPA, OO0OBEeM KyoOa,
MPSAMOYTOJIBHOIO MapajulesienuIea, NUPaMHUbl, MPU3MBI, UIWHIPA, KOHYCA,

niapa; yMeHue HaXOJUTh OTHOILIEHUE 00BEMOB NOJIOOHBIX QUTYD;

P30 ymeHue CcBOOOAHO  ONEPUPOBATH  MHOHATUSIMHU:  JIBUKEHHUE,
napajuleIbHBIA MEPEHOC, CUMMETPHsSI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue Mojo0us, MoA0OHbIe (PUTYphI; YMEHUE paclio3HaBaTh PaBHbBIE U
1o 00HbIe (PUTYpPBI, B TOM YHUCJIEC B MPHUPOJE, UCKYCCTBE, apXUTEKTYpe; YMCHHE
UCTIONh30BaTh  I€OMETPUYECKHE  OTHOIICHHS, HaXOJUTh TI'E€OMETPHUYECKHE
BEJIMYUHBI (JTTMHA, YTOJd, IUIONaab, OOBEM) MPH pEHICHHH 3a]ad W3 JPYrux

y‘{€6HBIX npeaAMCTOB U U3 peaHBHOﬁ KHU3HU,

IIP31 ymeHue CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: TMPSAMOYTOJIbHAS
CUCTEMa KOOpJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJIUHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOM3BE/ICHUE BEKTOpAa Ha YHCIIO, Pa3IOkKEHUE BEKTOpa Mo Oaszucy,
CKaJISipHOE TPOM3BENICHHUE, BEKTOPHOE MPOU3BEIACHHUE, YIOoJl MEXAY BEKTOPaAMH;
YMEHHE UCIOJIb30BaTh BEKTOPHBI W KOOPJAWHATHBIM METOH JJisi penieHus
FeOMETPUYECKUX 3aJad W 3a7a4 JPYrux Y4eOHBIX MPEAMETOB; OINEPUPOBATH
NOHATUSAMU: MaTpulia 2 X 2 u 3 X 3, onpeAeauTeIb MaTPUIbl, TEOMETPUUYECKUN

CMBICJI OITIPCACIIUTCIIA,

P32 ymeHrne MOAEIMpPOBATh pealibHbIE CUTyallud Ha SI3bIKE MATEMaTUKHU;
COCTaBJISITh BBIPAXKECHUS, YPABHEHHS, HEPABEHCTBA M WX CHCTEMBI 110 YCJIOBHIO
3a7a4d, WCCIENOBaTh IIOCTPOCHHBIE MOJEIW C HCIOJb30BAaHUEM ammapara
anreOpbl, UHTEPIPETUPOBATH MOJYYEHHBIH PE3yIbTaT; CTPOUTh MaTEMaTUYECKUE
MOJIEJIA C MTOMOIIBK) T€OMETPUYECKUX MOHSATUM M BEJIWYMH, PEIIATh CBSI3AHHBIE C
HAMHU  TPAKTUYECKUE  3aJa4d; COCTaBJISATH  BEPOSITHOCTHYK)  MOJAEIb U
MHTEPNPETUPOBATh TMOJIYYECHHBIM pE3yibTaT, peliaTh NPUKIAJAHBIE 3a]1a4d
CpEACTBAaMU MAaTEMAaTUYECKOTO aHAIM3a, B TOM YUCJIE COLMAIbHO-DPKOHOMUYECKOTO

1 (pU3UYECKOro XapaKkrepa;
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P33 ymenue BbIOMpaTh NOAXOASIIMNA METOA [JIsl PEIICHHS 3aJayu;
MOHMMaHUE 3HAYMMOCTH MATEMAaTHUKU B M3YyYEHUU MNPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJIICHUN; YMEHUE PACIIO3HABATH IIPOSBICHUE 3aKOHOB MaTEMAaTUKU B
HCKYCCTBE, YMEHUE NIPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUM POCCUNCKOMN
Y MUPOBOM MaTeMaTUYECKON HAYKH.

P34 cBOOOIHO oOMNEepUpPOBaTH MOHATUAMH: pPAIMOHAJIBHOE YHCIIO,
OecKkoHeuHasl TMepuoauyeckas JIpoOb, MPOLEHTHI, HPPALHOHATIBHOE YHUCIIO,
MHOYKE€CTBA PAllMOHAJIBHBIX U ACHCTBUTEIIBHBIX YUCEIl, MOAYJb IE€UCTBUTEIBLHOIO
YyCclia; CTENEHb C LEJIbIM MOKa3aTeleM, HUCIOJb30BaTh MOAXOASANIYI0 (opmy
3allUCH  JCUCTBUTEIBHBIX YHCEN JUIsl pPELICHUSA IPAKTUYECKUX 3a1ad U
NpE/ICTaBIICHUs] JaHHBIX; CTENEHb C PAlMOHAJIBHBIM I[OKa3aTelieM; Jorapupm

quciia, ACCATUYHBIC U HATYPAJIbHbBIC HOI“apI/I(l)MBI;

P35 cBoOOAHO OmNEpUpOBaTh MOHATUSAMH: HATYPaJbHOE U IIEJIOE YHUCIIO,
MHOKE€CTBA HATYPaJbHBIX U LEJIBIX YHCEJ, UCIIOJIb30BATh IPU3HAKUA JACITUMOCTH
ueneix uyucen, HOJI m HOK HarypanbHbIX 4YHceN sl pEUICHHs 3ajad,
IPUMEHATHh AIropuT™ EBKIIMIA; ocTaTKa O MOZAYIIIO, 3alIMCHIBATh HATYpaJIbHbIC
YyUCila B Pa3JIMYHBIX NO3UIIMOHHBIX CUCTEMAX CUMCIICHUS; KOMIUIEKCHOE YUCIIO U
MHOXKECTBO KOMIUIEKCHBIX YHCEJ, IMpPEACTABIATh KOMILUICKCHBIE 4YHCIIAa B
anreOpanyecko U TPUTOHOMETPUUECKON (opMe, BBITOJIHATh apu(PpMETUUSCKUE

orepalyy ¢ HUMU U U300paXkaTh Ha KOOPJUHATHOMN TIOCKOCTH.

P36 cBoOOAHO oOmepupoBaTh TMOHATUIMHU: TOXACCTBO, YypaBHEHHE,
HEPABEHCTBO,  pPaBHOCWUJIbHBIE  YpPaBHEHHS U  YPaBHEHHS-CJIEIICTBUSI,
pPaBHOCWIbHBIE HEPABEHCTBA, TMPUMEHSTh PA3JIMYHbIE METOMbl  PEeIICHUs
pPaIMOHANIBHBIX W JPOOHO-PAIIMOHANIBHBIX YpaBHEHWH, TMPUMEHATH METO]
WHTEPBAJIOB JUIsl PEUICHUS HEPaBEHCTB; CBOOOJHO OMEPUPOBATH MOHITHUSIMU:
MHOTOWICH OT OJIHOW TEePEMEHHOW, MHOTOWICH C NEeNbIMUA KO3 (dUIIMeHTaMH,
KOPHM MHOTOYJICHA, TNPUMEHATHh JEJICHHEe MHOTOWIEHAa Ha MHOTOWICH C
octaTkoM, Teopemy be3y m Teopemy Buera mus pemeHus 3amad; cBOOOTHO

ONEpPUPOBaTh MOHATUSIMH: CUCTEMA JIMHEWHBIX YpPaBHEHWUM, MaTpHULA,
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ONpENENNUTENb MATPULBl 2 X 2 U €ro reOMETPUYECKUUA CMBICH, HCIIOIb30BATh
CBOMCTBA ONpeAENHTENE 2X2 Il BBIYMCICHHS €ro 3HA4YE€HUs, NPUMEHSITh
ONPENEINUTENN Il PEUICHUS CUCTEMBI JIMHEHHBIX YpPAaBHEHUMH, MOIEIUPOBATH
peanpHbIE CUTYyallH C MOMOIIBIO CUCTEMBI JJMHEWHBIX YPABHEHUN, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJENM C  I[OMOLIBIO  MaTpull U OIpPEHCIUTEIIEH,
MHTEPIPETUPOBATH ITOIYYEHHBIN pE3yJIbTaT; UCIIOIb30BaTh CBOWCTBA IEUCTBUH C

KOPHSIMU J1JIs1 TpeoOpa30BaHusl BhIPAKEHHUIA;

P37 cBoGOnHO omepupoBaTh MOHATUAMU: (YHKIHS, CHOCOOBI 3aaHUs
(GyHKIMU, B3aUMHO O0OpaTHble (QYHKIMK, KOMMO3UIMSA (QYHKIMH, Tpaduk
(GyHKIMHU, BBIIONHATH dSJEMEHTapHbIe MpeoOpa3oBaHus TrpaduKoB (YHKIIHIA;
00JacTh OMNpeAeNeHUsT W MHOXECTBO 3HAYCHMM (YHKIUH, HYIU (QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSTHCTBA; YETHBIC U HEUETHBIE (PYHKIINH, MTEPUOTUYECKHE
(GYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl U MHHHUMYMBbI
(¢yHKIMM, HaunOoJblllee W HAaUMEHbIIee 3HaueHue (QYHKIUM Ha MPOMEKYTKE;

CTCIICHHAaA (1)YHKHI/I$I C HAaTyYpPaJIbHBIM H L CJIBIM

mokaszaTesieM, rpauK CTENeHHOW (YHKIUU C HATYpaJbHBIM U IICJIBIM
nokasareseM, rpaduK KOpHS N-Od CTeneHW Kak (YHKIIMU OOpaTHON CTENEeHU C

HaTypaJbHbIM [IOKA3aTEIIEM;

OIIepUPOBATh MOHATUSAMU: JIMHEHHAs, KBAPATUIHAS U APOOHO-IMHEHHAs
(YHKITUH, BBITIONHATDH 2JIEMEHTAPHOE UCCIIEOBAaHUE U TTIOCTPOCHHE MX IPaPUKOB;
MoKasarenbHas W JorapupmMudeckas (QyHKIHH, WX CBOHCTBA H Tpadukwy,

MCITIOJIb30BaTh UX IPapuKH IS PEIICHUs YPaBHEHUM;

ITP38 cBoOoaHO oOmEepHpoOBaTh IMOHATHUSAMU: CHHYC, KOCHHYC, TaHICHC,
KOTAHIT€HC YHCJIOBOIO apryMeHTa; apKCHUHYC, AapKKOCHHYC U apKTaHTCHC

YHUCJIIOBOI'O apryMcCcHTa.

CBOOOIHO OTEpUpPOBATH MOHATHSIMH: TPUTOHOMETPUYECKAS OKPYKHOCTH,
ompe/ieficHhe  TPUTOHOMETPUUECKUX  (YHKIMI  YKMCIOBOIO  apryMEHTa;

UCIONb30BaTh  rpadukd  GYHKOUEA s UCCIEAOBaHUSA  MPOLIECCOB U
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3aBUCUMOCTEN MPHU pelIeHUH 3a4a4d U3 JPYIHX y4eOHBIX MPEIMETOB U pealbHOU

JKU3HH, BbIPAXKATb q)OpMYJ'IaMI/I 3aBUCHUMOCTHU MCIKAY BCINYNHAMMU,

P39 cBOOOAHO oONEpUPOBATH MOHATUAMH: apumeTHyeckas U
reoMeTpuueckass mporpeccusi, OeCKOHEYHO YyObIBalollas TeoMeTpuyecKas
Iporpeccusi, JUHEHHBIM W HKCIOHEHUUAJIbHBIA POCT, (GOpMyna CIOXKHBIX
IIPOLEHTOB; IIOCJIENI0BATEIbHOCTb, CIOCOOBI 3alaHus IOCIENI0BATEIbHOCTEH,
MOHOTOHHBIE ¥ OrpPaHUYCHHBIE IIOCIEIOBATEIILHOCTA, IIOHUMATh OCHOBBI
3apOKIACHMSI MATEMaTHMYECKOTrO aHajiu3a Kak aHaiuu3a OECKOHEYHO Malblx;
HenpepbiBHbIE (YHKIMHM, TOYKM pa3pbiBa TIpaduka (QYHKIUU, aCUMITOTHI
rpaduka GyHkuuu; QYHKIUS, HEMPEPbIBHAS HA OTpE3Ke, MPUMEHSThH CBONCTBA

HCTIPCPBIBHBIX (I)YHKIII/If/i I pCIICHUA 3a1a4,

ITP40 cB060IHO OMEpUpPOBATH MOHATUSMU: TIEPBasi U BTOPAsi IPOU3BOIHBIE
byHKIMHU, KacaTenbHas K rpaduky GyHKIUHA. BBIYUCISITH MPOU3BOIHBIE CYyMMBbI,
POU3BEICHHS, YACTHOTO M KOMIIO3MIIMM ABYX (DYHKIIMH, 3HATh MPOU3BOIHBIC
AIIEMEHTAPHBIX (YHKIINIA; UCTIOIB30BATh T€OMETPUUECKUN U PUBUYECKUIM CMBICI
OPOU3BOAHOM Mg pemieHus 3anad.  lcrnonp3oBaTh  NPOU3BOAHYIO IS
UCCIIeIOBaHUsA (PYHKIIMM HAa MOHOTOHHOCTb M DKCTPEMYMBI, HaXOJHUTb
HauOoJbIlIee W HAaUMEHbIIEe 3HAYCHHS (PYHKIMU HEMPEPHIBHOM HA OTPE3KE;
UCIIOJIB30BATh MPOU3BOJHYIO [UJISi HAXOXIAEHUS HAWJIy4dllEero pemieHus B
OPUKIAOHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMUYECKHX, 3aj]ayax, i
OTIpe/IeNICHUs] CKOPOCTH W YCKOPEHMs Ipoliecca, 3aJaHHOro (opmynol wiu

rpadukom;

ITP41 cBoGOMHO omepupoBaTh MOHATHUSMU: MHOXKECTBO, OMEpAI Ha
MHOXECTBAMU; OIpEJEICHUEe, TEOpeEMa, YpaBHEHHE- CIIEJCTBHE, CBONCTBO
MaTeMaTU4eCKOro OOBEKTa, JOKa3aTeJbCTBO, PABHOCWIbHBIE YpPaBHEHHUS U

HEpPABEHCTBA.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIM —ammapar il OINHCAHUA
pealbHBIX MPOLIECCOB W SIBJICHUM, MPU PEIICHUH 3aJad4 U3 APYruX Y4eOHBIX

MIPEMETOB;
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P42  cBoOoaHO  omepupoBaTh  MOHATUAMH:  HppalUMOHANIbHBIE,
MOKAa3aTeNbHbIE W JIOTapu(MHUUECKHE HEPABEHCTBA, HAXOJUTh HMX PEUICHUS C
IIOMOIIIBI0O PABHOCUJIBHBIX IE€PEXOJI0B; TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh HEOOXOAuMble (QOpPMYNbl JJIi pELICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB; CUCTEMAa M COBOKYIHOCTb YpPAaBHEHHU H
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHHUS
CUCTEMBI U COBOKYITHOCTEN pallMOHAIbHBIX, HPPALMOHAIbHBIX, IOKa3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB; OCYILECTBIIATH OTOOP KOpHEH Mpu

PCHICHUN TPUTOHOMCTPUYCCKOI'O YPABHCHW,

IIP43 peware pandoHaJIbHBIE, HWPPALMOHAIBHBIE, IOKa3aTEJIbHBIC,
norapuMuUyYecKue ¢ TPUTOHOMETPUYECKHE YypaBHEHHMS W HEPABEHCTBA,

CoJIeprKalllie MOJIYJIM B TTapaMeTphl;

[TpumensTh rpaduueckue METOIbI 7Sl PEelIeHUs YpaBHEHUN 1 HEPABEHCTB,
a TaKXKe 3aJady ¢ lapaMeTpaMM; MOJCIMPOBATH PEAIBHBIE CUTYallUU Ha SA3bIKE
ayreOppl, COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M HUX CHCTEMBI IO
YCIIOBUIO 3aJlayd, HCCIIEN0BAaTh IIOCTPOCHHBIE MOJEIUA C HCIOJIB30BAHUEM

anmapara anreOpbl, UHTEPIPETUPOBAThH MOTYUYCHHBIN PE3yNbTaT.

P44 cTtpouth rpadWiku KOMIIO3MIIMM (PYHKIUA C  ITOMOIIBIO
DJIEMEHTApHOTO HMCCJICOBAHUS M CBOMCTB KOMITO3UITUHU NIBYX (DYHKIIUH; CTPOUTH
reoMeTpudyeckue oOpa3bl YpaBHEHHHA W HEPABEHCTB HA KOOPAMHATHOM
MJIOCKOCTH; CBOOOIHO ONEPUPOBATH MOHITUSMU: TPadUKU TPUTOHOMETPUUECKHUX
GyHKIUH; TPUMEHATHh QYHKIIUU 71T MOJCIUPOBAHUS U MCCIIECOBAHUS PEATbHBIX

MIPOIIECCOB.

11P45 CBOOOTHO ONepHUpOBaThH MOHSATUAMMU: nepBooOpaszHas,
onpeAeaEHHbI HHTETPaJl, HAXOAUTh MEPBOOOPA3HbIC AIEMEHTAPHBIX (PYHKIIMN U
BBIYUCIIAT, MHTErpanl mo ¢opmyie Herotona—JIeiiOHMIA; HAXOAWTH ILIOIIAIH
IJIOCKUX (PUTYP B 00BEMBI TEJI C TIOMOIIBIO MHTETpajia; UMETh MPEACTABICHUE O
MaTeMaTHYECKOM MO/ICJIMPOBAHUH Ha npumepe COCTaBJICHUS

mudpepeHManbHbIX YpaBHEHUN; pellaTh MPUKIAJHbIC 33/laud, B TOM YHUCIE
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COIIMAJIBHO-DKOHOMMYECCKOI'O u (1)I/ISI/II-ICCKOFO XapakTepa, cpeacrBaMu

MAaTEMATHYCCKOI'O aHa/JIu3a.

ITP46 cBOOOAHO ONEPUPOBATH OCHOBHBIMU MOHATHUSIMU CTEPEOMETPUU MPU
pelIeHUH 3a/7ady W MPOBEJACHUU MAaTEeMAaTHUECKUX PACCYXKACHHUH; TPUMEHSITH
aKCHOMBI CTEPEOMETPUHN U CIEACTBHS U3 HUX NIPU PEIICHUH F€OMETPUUYECKUX 3a]1ay;
KJ1acCU(hULIPOBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B [IPOCTPAHCTBE,

IUIOCKOCTEH B MPpOCTPAHCTBC, IPAMBIX U IIOCKOCTEM B IMPOCTPAHCTBC,

CBO6OIIHO OIICPUPOBATH ITIOHATUAMMU, CBsA3aHHBIMH C yriiaMu B

IPOCTPAHCTBE: MEKY IPSAMBIMU B POCTPAHCTBE, MEXKAY MPSMON U INTIOCKOCTHIO;

IIP47  cBoOogHO  omepupoBaTh  MOHSATHUSIMH, CBSI3aHHBIMH  C

MHOT'OI'paHHUKaMH

CB0OOOIHO pacro3HaBaTh OCHOBHBbIE BHUJbl MHOTOIPAHHUKOB (IPU3MA,
nUpaMuaa, MOPsSMOYTOJBHBIM  Mmapamienenunesn, Ky0); KiIacCHPUIUPOBATH
MHOTOTPAaHHUKH, BbIOMpas OCHOBaHUSA i KjlacCUUKAIMH, CBOOOJIHO
ONEpUpPOBATh  IOHATHUSMH, CBSI3aHHBIMU C CEYEHUEM  MHOTOIPAHHUKOB

IINIOCKOCTHIO,

BrimosiHATh napajjiesbHOE, IIEHTPAJILHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAaHUE (PUTYP HA IUIOCKOCTH, BBINOJHATH H300pakeHUs Quryp Ha
IUIOCKOCTH; CTPOUTh CEUEHHS MHOTOTPAaHHUKOB pPa3IUYHBIMH METOJaMH,
BBHITIONHATH (BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
duryp: BuUA CcBepxXy, COOKy, CHHU3Y; BBIUHUCIATH TUIOMIAAM TOBEPXHOCTEH
MHOTOTPAaHHUKOB (MpU3Ma, MUpPaAMUA), TEOMETPUUYECKUX Tell C MPUMEHEHHEM
bopmya;

ITP48 cB0oOOAHO ONIEpUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM
M KOOpJAWHATAM B TIPOCTPAHCTBE; BBIMONHITH JCHCTBUA HAJ BEKTOPAMU;
CBOOOJHO OMEpHUPOBATH TOHATHEM BEKTOP B TPOCTPAHCTBE; BBHIMOIHATH

Onepaldy HaJl BEKTOpPaMHU; 3aJaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOMU

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 Tena BpameHus (IWIMHAP, KOHYC, cdepa W Mmap) u
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; BBIYUCISITH COOTHOIICHUS MEXAY IUIOMIAASIMU TIOBEPXHOCTEH U

00BEMaMH TTOTOOHBIX TEJT;
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N300paxxatb  u3yuyaemble  (UIYypbl,  BBIIOIHATH(BBIHOCHBIE)IIOCKHE
YEepTEX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BHII CBEpPXY, COOKY, CHH3Y,

CTPOUTH CCUCHMA TCJI BPAILICHUA,

IIP51 3agaBaTh MIIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME 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 TNOHATHUAMH, CBA3AHHBIMHX C JIBWXCHHCM B

IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

P52 BeIMOAHATH M300pa’K€HHUST MHOTOTPAHHUKOM U TeJl BpallleHUs Mpu
napajieIbHOM IEpEHOCEe, LIEHTPATbHOW CHUMMETPHUH, 3€pKaIbHON CHMMETpPHH,
OpU TOBOPOTE BOKPYT MPsIMOM, MpeoOpa3oBaHUs MOAOOUS; CTPOUTH CEUCHHS
MHOTOIPAaHHUKOB W TeJl BpAIEHUS: CEYECHHs LWIMHApPA (Mapajule]bHO U
HNEePIEHANKYJISIPHO  OCH),CEUeHHMs]  KOHyca(lapajleIbHOE  OCHOBAaHUIO U
OPOXOJsdINee dYepe3 BEPIIMHY), CEUEHHs I1apa; HCIO0JIb30BaTh METOJBI
IIOCTPOCHMSI CEUYEHUH: METOJ CIEJOB, METOJ BHYTPEHHEro IPOEKTUPOBAHUS,

METOJ TIEpeHOoca CEKYIIEH MII0CKOCTH;

IIP53  noka3piBaTh  T'C€OMETPUUYECKHUE  YTBEPXKICHUS;  IPUMEHSTH
reoMeTpudyeckue  (pakTel A pemieHusT  CTePEOMETPUYECKHUX  3ajad,
MPEIIOIAraloMX HECKOJIBKO IIAaroB pPELICHUS, €CIW  yCJIOBUS INPUMEHEHUS
3aJlaHbl B SIBHOM MW HEsSBHOW (opme; pemarh 3ajadud Ha J0Ka3aTeIbCTBO
MAaTEMAaTHYECKUX OTHOLICHUM M HAXO0XJCHUE T'E€OMETPUYECKUX BEJIIMYMH;
MIPUMEHSATH POrPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
P PELICHUU CTEPEOMETPUUYECKUX 3aJay; NPUMEHSTh IOJIyYCHHBIE 3HAHUs Ha
MPAKTUKE: CpaBHUBATh, AHAIM3UPOBATH W OLECHUBATh pEAIbHBIE CUTYallHH,
MIPUMEHSATh U3YyUYCHHBIE MTOHATHS, TEOPEMBI, CBOMCTBA B MPOLIECCE MTONCKA PELICHUS
MareMaTH4ecKd CQPOPMYJIUPOBAHHOW MPOOJIEMBI, MOJICIUPOBATh pPeabHbIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEINU C

HCIIOJIb30BaHUEM I'€OMETPUUYECKUX TIOHSITUN U TEOpEM, armnapara ainreOpsl, pemarhb
31



IMPAaKTUYCCKHUC 3adadr, CBA3AHHBIC C HAXOXKACHUCM TI'COMCTPHUUYCCKHUX BCIIMYHH,
HMCTb NPCACTABICHUSA 00 OCHOBHBIX 3Tamax pPa3sBUTHA T'COMCTPUHN KakK COCTaBHOM

yacTu (hyHJaMEHTa pPa3BUTHS TEXHOJIOTHIA.

IIP54 cBoOoaHO omepupoBaTh MOHATUAMU: Tpad, IOCKUNA Tpad, CBI3HBIM
rpad, myTth B rpade, 1uemnp, LUK, JEPEBO, CTENEHb BEPLIMHBI, IEPEBO CIyYailHOrO
AKCIEPUMEHTA;  CIyYalHbId  JKCIEPUMEHT(OMBIT), ClydaliHOe  COOBITHE,
AJIIEMEHTApHOE CiIy4yailHoe COOBbITHE (3JI€MEHTapHbIM MCXOJ) CIYy4alHOrO OIbITa,
HaXOAUTh  BEPOSITHOCTH  COOBITMM B  ONBITAX €  PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU  COOBITHSIMU; HAXOAUTh M (HOPMYIUPOBATH  COOBITHS:
nepeceueHrue, OOBbEAMHEHHE TAaHHBIX COOBITHH, COOBITHE, MPOTHUBOIOIOKHOE
JaHHOMY, HCIOJIb30BaTh JAMArpamMMmbl OJilliepa, KOOPAMHATHYIO MPSAMYIO [JIs
pelIeHusl 3aJady, TMOoJb30BaThCsA (OPMYJIONH CIIOKEHHS BEpOSITHOCTEH s

BEPOATHOCTEHN ABYX U TPEX CIIy4alHBIX COOBITHI;

ITPSS onepupoBaTh TOHATUAMHU: YCIOBHAsA BEPOSTHOCTh, YMHOKEHHE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHA, AEPEBO CIY4alHOTO HKCIIEPUMEHTA,
HaXOAUTh BEPOATHOCTU COOBITHI C IMOMOIIBIO TpaBWia YMHOXKEHHS, JIepeBa
CIIy4ailHOTO OTBITA, MCIOJB30BaTh (OPMYITY MOJHOW BEPOSTHOCTHU, (POPMYILY
Baiieca mpu pemeHun 3a1ad, onpeaesaTh HE3aBUCUMOCTh COOBITHH 110 dhopmylie
U [0 OpraHu3alMuM CIy4YalHOro OJKCHEPUMEHTA; MPUMEHATh HN3YUYEHHBIE
KOMOMHATOpHBIE  (OPMYINIBI /I TMEPEUYHCICHUS  DJIEMEHTOB  MHOXKECTB,
AJIEMEHTAPHBIX COOBITUH CIy4yalHOTO OTBITA, PEHICHHS 3a7ad IO TEOpUHU

BEPOSATHOCTEM;

P56 cBoGOMHO omepupoBaTh MOHATHUSAMU: OWHAPHBIA CIYYalHBIA OIBIT
(ucnpiTaHuE), ycnex M HeyAada, HE3aBUCHUMbIE HCHBITAHUS, CEpUs HCIBITAaHUMH,
HaxOJIUThb BEPOATHOCTH COOBITHI: B CEpUU HUCIBITAHUN 1O MEPBOro ycrexa, B
cepuu UcChbITaHUM BepHymiu, B ONbITE, CBI3aHHOM CO CIy4allHbIM BBIOOPOM M3
KOHEUYHOW COBOKYIHOCTH; CBOOOJHO ONEPUPOBATh MOHITUSIMU: ClydaiiHas
BEJIMYMHA, paclpeiesIeHHe BepOsITHOCTEHN, uarpaMma pacipeieseHus, OnHapHas
cily4yaliHasi BEJIMYMHA, TEOMETPUUECKOE, OMHOMUAIBHOE paclpeiesieHHE.

32



IIPS7 omnepupoBarh NOHATUAMU: COBMECTHOE pACIPEACICHUE IBYX
CIIy4ailHbIX BEJMYMH, HUCIOJIb30BaTh TaOJUIy COBMECTHOIO paclpeiesIeHUs
JIBYX CIy4alHBIX BEJIMYUH JUIA BBIJACICHUS PACIPENCIICHUS KaKIOW BEIUYUHBI,

OIpCACICHNA HE3aBUCUMOCTHU CHy‘I&fIHBIX BCJIIMYHH,

CBOOOJHO  OMEepUpOBaTh IMOHATUEM  MATEMAaTHYECKOTO  OXUAAHUS
CIIy4aliHOM BEJINYHUHBI (pacmipenenenus), [IPUMEHATH CBOMCTBa
MaTeMaTUYECKOI0 OXKUJIAHUS IIPU PELICHUU 3a7a4, BBIYUCIIATH MATEMATUYECKOE

O’KuJaHUe OMHOMHUAIBHOIO U TEOMETPUUYECKOTO PACIIPEIEICHUN;

CBOOOJIHO ONEpPUPOBATH MOHATHUEM JUCIEPCHUsi, CTAaHAAPTHOE OTKJIOHCHHE
CIy4alHOM BEJWYMHBI, IPUMEHATh CBOMCTBA JUCHEPCHUU CIIYYalHOW BEJIIMYUHBI
(pactipeneneHus NMpU PEUICHUH 3a/1ad, JUCIEPCUI0 U CTaHIAPTHOE OTKJIOHCHHE

reOMEeTPUYECKOr0 U OMHOMUAJIBHOTO paclpe/esIeHNH;

ITP58 BbIYMCIATH BHIOOPOUYHBIE XapAaKTEPUCTUKHU TIO JAHHOW BBIOOPKE U
OLICHUBAaTh  XapaKTEPUCTUKH TIE€HEPAJbHOW COBOKYIMHOCTH JIaHHBIX IIO
BBIOOPOYHBIM  XapakTepucTukaM. OIleHMBaTh BEPOSTHOCTH COOBITUH U
IPOBEPSTh MPOCTEUIINE CTATUCTUYECKUE THUIOTE3Bl, IMOJIb3YACh H3YYEHHBIMU

pacnpenencHUsIMU;

P59 mnpuBoAWTH NpUMEPHI 3ajJad, MPUBOIAIIMX K TMOKa3aTeIbHOMY
pacrpeneneHuto, 3a1ad, OPUBOASIIIMX K HOPMAJbHOMY pPacHpeaesICHUIO.
OnepupoBaTh MOHATUSAMU: (DYHKIMS TUIOTHOCTH BEPOSITHOCTH MOKAa3aTEIHHOTO
pacnpeneneHus, byHKIHSA IJIOTHOCTH BEPOATHOCTHU HOPMAaJIbHOT' O
pacupeneneHusi,  (QYHKIOUS  IJIOTHOCTH U CBOWCTBA  HOPMAJIBLHOTO
pacmpeneneHus;  OmpeaensiaTb  Kod(PPUIMEHT  JUHEHHOW  KOppemsIuy,

BBEIOOPOYHBIN KO3 DUIIMEHT KOppesuu.";

OcBoenue coaepxkanust ydyeOHoro mpeamera OVYIL.0O3 MaremaTuka

obecrieunBaeT JOCTIHKCHHUE 00yUJarOITUMHUCS CIICAYIOMMUX O0UX KOMITeTe HIIU

OK4 DddexkTuBHO B3aMMOAEHCTBOBaTh W pabdOTaTh B KOJUICKTHBE W

KOMaH/JC.
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B pesynbrate ocBoenuss yudeOHoro mpeamera OVIL.03 Maremartuka
oOyyJaromuiics: JoJKEeH

3Hamb:

31 noHSATHE  pallMOHAJIBHOIO  YHcia, OECKOHEYHOW  JAECATUYHOMN
MEPUOANYECKOM Ipo0u; onpeiesieHne KOPHS N-il CTENEHU, €ro CBOWCTBA; CBOMCTRA
CTeNeHM C pallOHaJbHBIM  TIOKa3aTeleM; CBOWCTBa  (PYHKIMH; CXeMy
UCCIIeIOBaHUsA  (PYHKIUU; ONpelIeNieHue CTENEeHHOW (YHKUHMH;, TOHATHE
UPPALMOHAIBHO YPaBHEHUS;

32 omnpeneneHue MokazaTeJbHOW (GYHKIIMU U €€ CBOMCTBA; METO/Ibl PEIICHUS
MOKa3aTeIbHBIX YPAaBHEHUN W HEPABEHCTB M MX CHCTEM; IOHSATHE Jorapudma,
OCHOBHOE JIorapu(MHUUecKoe TOXKJIeCTBO U CBOMCTBa JorapudmMoB; Gopmyiy
nepexojia; ompenaeneHue yorapupmuueckod GyHKIMHM U €€ CBOMCTBA; MOHSITHE
JorapuMUYECKOr0  ypaBHEHHS M HEPABEHCTBA;  METOAbl  pEHICHUs
JorapuMUYECKUX  YpaBHEHUH;  aNrOPUTM  peHieHus  JorapupMUYECKHUX
HEPABEHCTB; MOHATHE KOMOMHATOPHOM 3a7a4ll U OCHOBHBIX METOJIOB €€ pelleHus
(mepecTaHOBKH, pa3MENICHUs, COYETaHUs Oe3 MOBTOPEHUS M C IMOBTOPEHHEM);
MOHSITHE JIOTUYECKOW 3a/layu; MPHUEMBI PEHICHUS KOMOWMHATOPHBIX, JIOTMYECKUX
3a/1ay; JIIEMEHTHI TPadOBOTO MOIECIUPOBAHUS;

33 noHsATHA CUHYyCa, KOCUHYCA, TAHT€HCA, KOTAaHT'€HCa MMPOU3BOJIBHOTO YTJIa;
paguaHHONW Mephl yria; Kak ONpEeAeNsITh 3HAKU CUHYCa, KOCMHYCa W TaHI€HCa
MIPOCTOTO APryMEHTa I10 YETBEPTAM; OCHOBHBIE TPUTOHOMETPUYECKUE TOKIAESCTBA;
JI0Ka3aTeICTBO OCHOBHBIX TPUTOHOMETPUYECKUX TOXIECTB; (OPMYINBl CHUHYCA,
KOCHHYCa CyMMBI M Pa3HOCTH ABYX YIJIOB; (hOPMYJbI JBOWHOTO YIJia; BHIBOJ
dbopMynn TpuUBENEHUS; OIpECICHHEe apKKOCHMHYca, apKCUHYyCa, apKTaHTeHca WU
dbopMyIBI ISl pelIeHUs] TPOCTEUIITUX TPUTOHOMETPUIECKUX YPaBHEHHUH; METOIBI
pelIeHrs TPUTOHOMETPUYECKUX YPAaBHEHUM; 00JacTh ONpPEAEICHUS U MHOMXECTBO
3HAYEHUN DIIEMEHTAPHBIX TPUTOHOMETPUUYECKUX (YHKIHA, TPUTOHOMETPHICCKHUE
GyHKIMY, UX CBOMCTBA U rpaduKH;

34 OCHOBHBIEC IOHATHS CTEPEOMETPUU; AKCHOMBI CTEPEOMETPHUU U CIIC/ICTBUSA

N3 aKCHOM CTCPCOMCTPHH, IIOHATHUC IIOBCPXHOCTH TICOMCTPHUUCCKHUX TCII;
34



MPUKJIAHOE 3HAYCHUE TEOMETPUH; OIPEACICHHE TMapaICIbHOCTH TMPSMBIX;
BO3MOXHBIC CIydad B3aMMHOTO PACIOJOXKEHHUS NBYX MPSMBIX B MPOCTPAHCTBE,
MPSMON ¥ TUIOCKOCTH; OIPEACIICHHE IMapauIebHBIX IJIOCKOCTEH; CBOWCTBA U
MPU3HAKH MApaJUICIIBHOCTH TPSAMBIX MU IUIOCKOCTEH; OMpEeeeHUE yriia MEXIy
IBYMS TPSMBIMH; OIPEACIICHHE TeTpa’Apa U IMapajuieJienuIeaa; IOHATHE
MEPICHANKYIIPHOCTH  TPSIMOM W TJIOCKOCTH, CBOWCTBA HW  INPU3HAKHU
NEPICHIUKYIAPHOCTH TPSIMBIX U IJIOCKOCTEH; OINPEACIICHHE TCPICHIUKYISIpa |
HAKJIOHHOW; OMpeJeNieHne Yrila MEXIy MpsIMOW M IJIOCKOCTBIO; OIpeaelicHHe
JBYTPAHHOTO yIJIa; TOHATHE TNEPICHIAMKYIIPHOCTH IUIOCKOCTEH; TIOHSITHE
TPEeXTPaHHOTO yTJa.

35 BUABI MHOTOTPAHHHUKOB, BWJIBI TPAaBUIbHBIX MHOTOTPAHHUKOB U
9JICMCHTOB WX CHMMETPHH; D3JIEMEHThI KOHYyCa: BEpIIWHA, OCh, OOpa3yroIas,
OCHOBaHHE, OJJIEMEHTHI IWJIWHApPA: OCHOBAHHS, OCh, OOpasyromas; (OpPMYIIbI
wion@aa OOKOBOM M TMOJHOW MOBEPXHOCTH UWIMHAPA, KOHYCA; SJIE€MEHTHI
YCEUEHHOTO KOHYcCa; (OopMyIbl IUIOMAAA OOKOBOM W TOJHOW TIOBEPXHOCTH
IWIMHIpa, KOHyca W YCEYEHHOro KOHyca; ompeneneHue cdhepsl W 1I1apa;
ypaBHeHue cepsl; popmyny miomanu chepsl GopMysl 00beMa MPSIMOYTOIBHOTO
napajuielieliuiea; TeopeMy o oObeMe NpsiMOil mpusMbl; GopMyny oObema
muImHApa; Gopmyiry oobema 1mapa; hopmyIry Iiomannd chepsr;

B pesynbrate ocBoenus yueOHoro mpeamera OVYIL.03 Maremaruka
00ydJaromuiics J0JDKEH

ymemp:

Y1 cBoOogHO oOmMEpUpOBaTH OCHOBHBIMU TOHSTHSIMH, OIPEACICHUSIMH,
OCHOBHBIMU BHUJIaMU OTIPEJICTICHUI, OCHOBHBIMHU BUJIAMU TEOPEM;

Y2 npoBOIUTH TOKa3aTENbHBIC PACCYKIACHHUS HE TOIBKO JUIsi 0OOCHOBAHUS
UCTUHHOCTH YTBEPXKACHUH, HO W B CHUTYyallUsSX TOBCEIHEBHOW J>KHU3HHU, TPH
pEIICHNH 337249 U3 IPYTUX MPEIMETOB;

Y3  BHINONHATH  BBIYMCICHUS W CTaHIAPTHBIC  TOXK/IECTBCHHBIC
npeoOpa3oBaHusT  TPUTOHOMETPUYECKUX,  JOTApUPMHUUYECKHUX,  CTCIEHHBIX,

MPPALUOHAIBHBIX, I€HCTBUTEIBHBIX BBIPAXKECHUN;
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Y4 pemate pa3Hble BUIbl MAaTEMATHUYECKUX YPAaBHEHUW M HEPABEHCTB U UX
CUCTEM, Pa3JINYHBIMU METOJAMHU PELICHNS;

Y5 Bnazerb OCHOBHBIMHM TeopeMaMu U (opMmyiamMu, NPUMEHITh UX IPHU
pEelIEHNE U T0KA3aTEIbCTBE PA3HBIX MATEMAaTUYECKUX 3aa4;

Y6 cocraBnsaTe M pemiaTh YpaBHEHUS, HEPABEHCTBA, WX CHCTEMBI IIPU
penieHny 3aaa4.

Y7 npuMeHATh  IpOCTEUIINE IpOrpaMMHBbIE CpeacTBa
[IPU PELICHUN MAaTEMAaTUYECKUX 3a/1ay;

Y8 npumeHsATh MaTEMaTHYECKUE 3HAHMS K HCCIEIOBAHHUIO OKPYKAIOIIETrO
mMupa (MoaenupoBaHue GU3HNUECKUX MPOILIECCOB, 3aa4l SKOHOMUKH).

5. COAEPKAHE YYEBHOI'O IPE/IMETA

HaumeHoBanue Coaep:kanue yueOHOro Matepuasa u GopMbl OpraHu3auu
pa3iesioB U TeM AeITeJIbHOCTH 00y4YalommXxcst
Pazgen Aaredopa
Tema 1. Copep:xaHue y4e0HOro MmaTepuaJja
Hatypanbubre n MHOK€eCTBO, ONepali HaJl MHOKECTBAMHU M MX CBOICTBa. J(narpamMmbl
zzr;;e“ﬂ“e Ditnepa — Benna. [IpuMeHeHrne TEOPETUKO- MHOKECTBEHHOTO amapara

uig  peuwieHus 3anad. PanumonanbHbple  uncia. OOBIKHOBEHHBIE U
JECATUYHBIE APOOH, MPOIEHTHI, OECKOHEYHBIC MEPUOANYECKHE APOOH.
[Ipumenenne npobeil ¥ MPOLEHTOB Ui PEIIeHUs MPUKIATHBIX 3a7ad.
JlefictButenbHble 4yKcia. PanuoHanbHble W MpPpAalMOHAIBHBIE YHCHA.
Apudmernueckue omepanuu ¢ ACHCTBUTEIbHBIMU 4YHMcCIaMU. MoOIylb
NEHCTBUTENLHOTO YKCIa U ero cBoiicTBa. [IpubmmkEHHbie BIYUCIICHUS,
npaBuja OKPYIJIEHHS, MPUKHUJKA W OLEHKA pe3yibTaTa BBIYUCIICHUU.
OcHOBHBIE METOJBI pElIeHUs ILENbIX M JIPOOHO-pallMOHATIBHBIX
YpaBHEHUH M HEpaBEHCTB. JleleHHe MHOTOWIeHa Ha MHOIOWIEH C
ocratkoM. Teopema be3y. MHorouneHsl ¢ nensiMu Ko3hhUIIUEHTaMH.
Teopema Buera.

Pemienne cucrem nHMHEMHBIX ypaBHEHMI. Marpuua cucTeMbl
JUHEHHBIX ypaBHeHMH. OmnpenenuTens MaTpulpl 2X2,  €ro
F€OMETPUYECKHI CMBICI U CBOWCTBA; BBIYMCIICHUE €r0 3HAYCHUS;
NPUMEHEHUE ONPENEIUTENs Ui PEUIEHUsT CHUCTEMbl JIMHEHHBIX
ypaBHeHUH. PelieHne mnpuUKIaJHBIX 3a1a4 C MOMOIIBIO CHCTEMBI
JMHEWHBIX ypaBHeHUd HatypaneHble u nensle yucna. I[Ipumenenue
npu3HakoB Aenumoctu uenbix uucen, HOJ u HOK, ocratkoB mo
MOZYII0, anroput™Ma EBkianaa as penieHus 3a1ay B ENIbIX YUCIIax.
KommnekcHsie uymcna. Anrebpamdeckas M TPUTOHOMETpPUYECKAS
(hopMBI 3aITUCH KOMITJIEKCHOTO 4yucia. ApudMeTndeckue ornepanuu

C KOMIUIEKCHBIMH yuciaMu. NM300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOpIMHATHOH mutockocTH. @opmyna Myaspa. Kopau n-oii crenenn

W3 KOMIUIEKCHOTO uucia. [IpruMeHeHne KOMIUIEKCHBIX 4YMCen s
penieHus pU3NIECKUX U TeOMETPUUYECKHX 33/1a4
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IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHvlM memam. Ycmuolil
onpoc.

Tema 2.
KopHu, crenenu u
Jorapugmel

Tema 2.1
KopHu u crenenu.

Conepxxanue yueOHOro Marepuasa

ApupmeTruecknii KOpeHb HATypajJbHOW CTENEHW M €ro CBOWCTBA.
[IpeoOpa3oBaHusi YUCIIOBBIX BBIPAKEHUH, COJEp)KAIIUX CTENEHU U
kopHu. Hpparnmonanbubie ypaBHeHUs. OCHOBHBIE METOJbl PELICHUS
HppalMOHAJIbHBIX YpaBHEHUH. PaBHOCHIIbHBIE MEPEXOJIbl B PEIICHUU
VppaluoOHabHBIX ypaBHeHMH. CBoiicTBa U rpaduk KopHs N-oif
CTeNeHH Kak (QYHKIUM OOpaTHOM CTENEeHH C HaTypalbHbIM
HoKa3arenem

Tema 2.2
Jlorapugm.
Jlorapugm uncJia.

Jlorapudm uucna. CoiictBa sorapudma. JlecaTUUHBIC U
HaTypayibHble Jorapudmel. IIpeobpazoBanue BbIpaxeHH,
conepkauux jorapudmel. Jlorapudpmuueckas dpyHkius, eé
cBoiictBa u rpaduk. Mcnonp3zoBanue rpaduxa (yHKIUN

JUid pemieHusi ypaBHeHu#. Jlorapudmuueckue ypaBHEHHS.
OcHOBHBIE ~ METOJBI  peuieHus  JIOTapu(MUUYECKUX
YpaBHEHUH.

PaBHOCHIIbHBIE TEPEXO/Ibl B PEIIEHUH JIOrapu(PMUUECKUX YpaBHEHUN

Tema 2.3
IIpeoOpa3oBanue
ajaredOpanveckux
BbIpasKeHH .

CreneHb ¢ paliMoHaIbHBIM MTOKa3aTeNeM U €€ CBOMCTBA.

[TokazarenvHass ¢yHkmus, e€ coiicTBa W rpaduk. Mcnosp3oBanue
rpaduka QyHKIMM IJIs pEIICHUST ypaBHCHUM.

[lokazarenbHble  ypaBHeHHsA.  OCHOBHbIE  METOJBI  pELICHUS
NoKa3aTeNbHBIX ypaBHeHUH. KoHTponsHas padorta No 1

IIpakTnyeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no usydeHHolM memam. Ycmmoiil
onpoc.

Pa3znes I'eomeTpus

Tema 3.
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Copep:xaHue y4e0HOI0 MaTepuaja

OcHoBHBIE TpocTpaHCTBeHHble (¢urypbl. IloHsATHs cTepeomeTpuu:
TOYKa, MpsAMas, IUIOCKOCTb, NPOCTpaHCTBO. (OCHOBHBIE IIpaBHiIA
U300paKEHUs] HAa PUCYHKE IUIOCKOCTH, MapajUIeNIbHBIX MPSMBIX
(oTpe3koB), cepeauHbl oTpe3ka. [IoHATHS: nepecekaromecs MI0CKOCTH,
nepecekapmuecss  OpsMmas M IUIOCKOCTh;  IOJIyNPOCTPAHCTBO.
MHOrorpaHHuKy, H300pa’keHHe HPOCTEHIIUX  MPOCTPAHCTBEHHBIX
¢Guryp, HeCylecTBYIOIIUX OOBEKTOB. AKCHOMBI CTEPEOMETPHUH U
nepBble cieAcTBUs U3 HUX. CrnocoObl 3aaHus MPSMBIX U MJIOCKOCTEH B
npoctpaHcTBe. OOo03HaueHWst MpsAMbIX U IUIockocTe. CedeHus.
N300paxenue ceueHUi nupaMubl, Kyda U MpU3Mbl, KOTOPbIE TPOXOASAT
yepe3 ux pédpa. M3o0paxkeHne nepeceyeHns MOTyYEeHHBIX MIOCKOCTEH.
PackpamrBanue NOCTPOCHHBIX CEYEHUM pasHbIMU LBeTaMu. Meron
CIIEI0OB Ui NOCTPOEHUs cedeHMi. CBOMCTBA NEPECEUEHUM NPAMBIX U
wiockoctelt. [locTpoenue cedeHuit B mupamuje, Kyoe rmo TpéM TOUKaM
Ha péOpax. CoznaHue BBIHOCHBIX YepTeXel U 3aluch IIaroB
IIOCTPOCHMSL. IToBTOpeHune IIJIAHUMETPUU. Teopema 0
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MPONOPLUHUOHANBHBIX oTpe3kax. llomobue TpeyronbHukoB. Teopema
Menenas. Pacuérel B ceyeHUMSAX Ha BBIHOCHBIX ueprexkax. Mcropus
pa3BUTUs IUIAHUMETPUM U CTEPEOMETpUU. B3auMMHOE pacroJIoKEHUE
npsMbelXx B rnpoctpaHcTBe. CkpemmuBatomuecs npsmble. Ilpusnaku
CKpeuuBamuxcs npsaMelx. [lapamiensHbele NpsiMble B IIPOCTPaHCTBE.
Teopema O cyliecTBOBaHMM U €AMHCTBEHHOCTH IMPSIMOW MapajuleIbHOU
JAHHOM IIPAMOM, NPOXOIAIIEH 4Yepe3 TOYKYy IPOCTPAHCTBA M HE
JeXalle Ha JaHHOM IpsMol. JleMMma O nepecedeHMM INapajulelbHbIX
IPSIMBIX IIIOCKOCTBIO. [lapamtensHOCTh TpEX npsAMbIX. Teopema o Tpéx
NapaJulebHBIX MpsMBIX. TeopeMa O CKpPEUIUMBAIOIIUXCS IPSMBIX.
[TapannensHoe npoekTupoBaHue. OCHOBHbBIE CBOMCTBA MapajjiebHOIO
npoexktupoBanus. W3o00paxeHue pasHbIX GUIYyp B MNapajulesbHON
npoekuuu. LleHTpanbHas mpoeknus. Yroia ¢ COHANpPaBICHHBIMU
CTOpOHAMHU. YTOJN MEXIy MNpsAMBIMH. 3aJadydl Ha JI0Ka3aTeIbCTBO H
HCCIIE0BAHNUE, CBS3AHHBIC C PACIIOJIOKEHUEM MPSMBIX B IIPOCTPAHCTBE.
[lonATHA: mapauIeNTbHOCTh NPSMOM M INIOCKOCTH B IPOCTPAHCTBE.
[Ipu3znak  napauienpHOCTH HpAMOM u  miockoctu.  CBoiicTBa
MapajuIeIbHOCTH IPSIMOU U IJIOCKOCTH.

['eomeTpuueckue 3a1a4 Ha BBIYMCIEHUE U JOKA3aTEIbCTBO, CBSI3aHHBIE
C TApaJUIEIbHOCTBIO NPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE.
[TocTpoenne cedeHus, MNPOXOJAIIETO 4YEpPe3 JAaHHYI NPSIMYyK Ha
yepTexe M NapauIeIbHOrO Jpyrod mnpsamoi. Pacy€r oTHOmEHHi.
[TapannenbHas MPOEKIMs, MPUMEHEHHE JUIsl IOCTPOEHUS CeYeHH KyOa
u mnapawienenunena. CBoiicTBa mapaiesenuneqa W IPU3MBL.
[Tapamnensnble  mnockocTd.  IIpu3Hakm — mapaulenpHOCTH  IBYX
mwiockoctei. Teopema 0 MapaIeIbHOCTH W €IUHCTBEHHOCTHU
IJIOCKOCTH, MPOXOAAILIEH 4Yepe3 TOUYKy, HE INPHHAUICKAUIYI0 JaHHOU
IUIOCKOCTH U ciieACTBUS U3 He€. CBOMCTBA MapajiebHbBIX MIOCKOCTEM:
0 NApaJUIEIbHOCTH MPSAMBIX IIEPECEUEHUSI IPH IEPECEYCHHH JIBYX
napajjieNbHbIX IUIOCKOCTEH TpeTbed; 00 OTpe3Kax mapajliedbHbIX
OPSMBIX, 3aKIIOYEHHBIX MEXAY NapauIeIbHbIMH IUIOCKOCTAMM; O
IEPECEYCHUH MpSAMOM ¢ JABYMS IHapalUIeIbHBIMM  IIJIOCKOCTSMH.
IloBTOpenue: Teopema Ilugaropa Ha IUIOCKOCTH, TPUTOHOMETPUS
IPSMOYTOJIBHOTO TpeyrojbHuKa. CBoiicTBa Ky0a M HIPSAMOYTOJIBHOTO
napauienenunesa. BbruumcieHune  AIMH - OTPE3KOB B Kybe H
IPSIMOYTOJIBHOM napaienenunene. IlepneHaukyaspHOCTs HpsIMOW U
wiockocTd. IIpu3Hak NEepHneHIUKYIAPHOCTH MNPSAMOM U IJIOCKOCTH.
Teopema 0 CyliecTBOBaHMM U €QUHCTBEHHOCTH IPSAMOM, MPOXOIALICH
yepe3 TOYKYy IpPOCTPaHCTBA M MEPHEHAMKYISPHONM K IIJIOCKOCTH.
[Inockocty M NEpHEHIUKYIApPHBIE UM IIpsMas B MHOIOI'DAHHUKAaX.
[lepnennukynsap u HaxkioHHas. [locTpoeHne nepreHauKyIsApa U3 TOUKU
Ha npsMmyro. Teopema o TpEX mepreHAuKyIspax (mpsmas U oOpaTHas).
Yron MEXKIY CKpELIMBAOLUMUCS IPSAMBIMHU. ITouck
NEPIEHIUKYJIAPHBIX MPSAMBIX €  TIOMOIIBK  IEPIEHIUKYISPHBIX
wiockocteil OpToroHanbHOe INpoekTupoBaHue. [locTpoenue cedeHmit
Ky0a, MpU3MBbl, MPAaBUWIBHON NHpaMHUIbl C TOMOIIbIO OPTOTOHAIBHOMN
npoekuud. CHMMETpUs B NPOCTPAHCTBE OTHOCHUTEIBHO IUIOCKOCTH.
ITnockoctu CUMMETpUH B MHOTI'OTPaHHHUKAX. [Ipusnaxk
NIEPIEHAUKYIISIPHOCTH MIPSMOM U INIOCKOCTU KaK CJIEICTBUE CUMMETPUU.
IIpaBunbHBIE MHOrOrpaHHUKU. Pacd€r paccTrosHUM OT TOYKH 110
wiockocTd. CrnocoObl OMYCTUTh MEPHEHAUKYISAPBI: CUMMETPHUS, CABHUT
TOYKH M0 NapajuleapHON mpsMoil. CABUr 10 HeNapaJlIesIbHON IPSIMOH,
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U3MeHeHHue pacctosgHuil. IloBropeHme: yrom Mexay NIpsMBIMH Ha
IIJIOCKOCTH, TPUTOHOMETPHUS B IIPOU3BOJIBHOM TPEYrOJIbHUKE, TeOpema
KOCHHYCOB. IIoBTOpEHHE: yroy Mexay CKpeIMBaOIUMHUCS PSIMBIMU B
poCTpaHcTBe. ['eoMeTpUUecKre METOJbl BBIYUCIICHMS YIVIA MEXKIY
HPSMBIMA B MHOTOTpaHHUKaX. J[ByrpaHHbli yroj. CBOMCTBO JMHEMHBIX
YIJIOB JABYrpaHHOro yria. IlepneHaukynspHbsle miaockocTd. CBoHcTBa
B3aUMHO MEPIICH UK YJISIPHBIX IIJIOCKOCTEN. [Ipuznax
NEPIEHANKYJIAPHOCTH IUIOCKOCTEH; TeopeMa O MPsAMOU IepecedeHus
JBYX  IUIOCKOCTEH  IEpPIEHIUKYJSIPHBIX  TPETbEW  INIOCKOCTH.
[IpsmoyronpHblli  mapaienenunesn; KyO; HW3MepeHHs,, CBOMCTBa
IPsAMOYIOJIBHOTO  IMapajuenenunena. TeopeMa O JMaroHanu
OPSIMOYTOJIBHOTO  TMapajuleNIeNIdIea W CICICTBUE U3 HEE.
CrepeoMerprueckue M MPUKIAIHBIE 3aJaul, CBSI3aHHBIE CO B3aUMHBIM

PacroJioKeHuEM MPSIMBIX u MJIOCKOCTH. [loBTOpeHwue:
CKpEILMBAOIINECs MpsSMbIe, MapaiielbHble IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTpPaHHUKAX. [Tapa napajuIeIbHbIX IJIOCKOCTEN Ha

CKPELIUBAIOIIMNXCA MPSAMBIX, PACCTOSHUE MEXAY CKPEIIMBAIOIINMHUCS
NpsAMBIMH B TNIPOCTBIX cHUTyauusax. OnyckaHue IepHneHauKYIsIpoB,
BBIUMCJICHUE PACCTOSHUM OT TOYKH JIO TOYKH; IPSIMOM; IIOCKOCTH.
Brluncnenune paccTosSHUNM MEXIy CKPEHIMBAIONIUMUCA NPSIMBIMH C
IIOMOIIIBIO  TNEPIEHIUKYISIPHOW  IUIOCKOCTH. TpEXrpaHHBIM  yrou,
HepaBeHCTBa i TpEXrpaHHbIX yriaoB. Teopema Iludaropa, teopembl
KOCHHYCOB W CHHYCOB JIJIsl TPEXTPAHHOTO yTiia. DJIEMEHTHI ChepruaecKoi
TCOMETPHH: I'€0Ie3UYECKUE JIMHAN Ha 3eMiIe

IIpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuil) no uzyueHHvlm memam. Ycmmuolil
onpoc.

Pasnesn KomOuHaTopuka, CTATHCTHKA U TEOPHUS BEPOATHOCTEM

Tema 4.

I'padwi.
cJy4aiiHbIe
BeJIUYMHBI H
KOMOHMHATOPHUKA

Conep:xaHue y4eOHOro MmaTepuaJja

I'pad, cBsa3HbIil Tpad, mpeacraBieHHE 3alayd € TMOMOIIBIO Tpada.
Crenenp (BanmeHTHOCTh)BepwnHbL. [lyre B rpade. Llemu W LUKIBL.
I'padsr Ha iockoctu. [epeBo ciydaiiHoro skcriepumenTa. CiydaiiHbie
AKCIIEPUMEHTBI(OTBITHI) M CITydaiHbIe COOBITHS. DJIEMEHTapHbIE COOBITHUS
(ucxonwr). BepossTHOCTB CitydaitHOTO COOBITHS. BeposiTHOCTH COOBITHIA B
OTMbITAX C  PaBHOBO3MOXKHBIMU  DJIEMEHTAPHBIMH  COOBITHSIMHU.
[lepeceuenue, 0ObeAMHEHNE MHOMKECTB M COOBITUMN, MPOTHUBOIOJIOKHBIE
coObIiTus. DopMmyIa CIIOKEHHSI BEPOATHOCTEH. Y CIOBHAsI BEPOSTHOCTD.
YMHOXkeHue BeposiTHOcTel. @opMmyna  yCIOBHOM  BEPOSTHOCTH.
®opmyna mnosiHOM BepositHocTH. Dopmyna baiteca. HezaBucumblie
coObiTusi. KomOunatopHoe mnpaBuiio ymHokeHus. [lepectaHoBku
¢daktopuan. Yucno coueranuil. TpeyronapHuk Ilackans. dopmyna
6unoma HproToHa. buHapHbIi ciiyyaifHbIl ONBIT (MCIIBITaHUE),ycHIEX U
Heynada. HeszaBucumeble ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITaHUM
no mnepsoro ycmexa. Cepus HE3aBUCUMBIX HCIBITaHMN bepHymm.
Crydaiinblii BBIOOp M3 KOHEYHOM COBOKYITHOCTH.

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyueHHoIM memam. Ycmuuolil
onpoc.

Pazgea I'eomerpus

Tema 5

\ Conepxanue yueOHOro Marepuaja
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KoopauHatsl u
BEKTOPbI

[lonsTHe BekTOpa Ha IJIOCKOCTUM M B InpoctpaHcTtBe. Cymma u
Pa3HOCTh BEKTOPOB, MPABWIO MapajuleJeNUIea, YMHOKEHUE
BEKTOpa Ha YHCIO, pasJoKEHHWE BEKTopa Mo 0Oa3ucy TpEx
BEKTOpPOB, HE JEXKalUMX B OJHOW IuIockocTu. CKansipHOe
POU3BE/ICHUE, BBIYMCIEHUE yrjia MeEXAY BEKTOpaMu B
npoctpanctBe. I[Ipocreiimme 3amaun ¢ Bekropamu. IloBTropeHue:
KOOpJMHATHI BEKTOPA HA IUIOCKOCTU U B IPOCTPAHCTBE, CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB, BBHIYMCIECHUE YIJIa MEXJIY BEKTOpaMU B
IIPOCTPAHCTBE. YPaBHEHHE MPSAMOM, NPOXOJAUIEH Yepe3 [Be
TOYKH. YpaBHEHHUE IJIOCKOCTH, HOpMaJjb, YPABHEHHUE INIOCKOCTH B
oTpe3kax. BekropHoe mnpowusBencHue. JIuHeliHble HEpPaBEHCTBA,
JMHENHOEe MporpaMMHUpOBaHKEe. AHAIUTUYECKUE METObl pacuéra
yria MexAy MpsSMBIMM M IUIOCKOCTSIMH B MHOTIOTpaHHHKaXx.
®dopmyna paccTOsiHUS OT TOYKH JO IUIOCKOCTH B KOOpJMHATaX.
Haxoxpaenue paccTosHUNH OT TOYKM JO IJIOCKOCTH B Ky0e H
npaBuwiIbHOM nupamue. KontponsHas padora Ne2

IIpakTHYecKue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuil) no usyueHHvlM memam. Ycmmoii
onpoc.

Pazgen Aaredopa

Tema 6. OcHOBBI
TPUTOHOMETPHH.

Conep:xanue yuyeOHOro marepuaJja

CuHyCc, KOCHMHYC, TAaHI€HC M KOTAaHT'€HC YHCIOBOTO apryMeHTa.
ApKCUHYC, apKKOCHMHYC M AapKTaHI€HC YHCJIOBOTO apryMEHTa.

Tpuronomerpuyeckas OKPY>KHOCTb, orpeieyieHre
TPUTOHOMETpUUYECKUX (PYHKIUN 4YucaoBoro aprymentra. OCHOBHbIE
TPUTOHOMETPHUUECKUE (bopMyIBL. [IpeoGpa3zoBanue

TPUTOHOMETPUUECKUX BbIpaKEHUH. PerieHune TpUroHOMETPUUECKHX
ypaBHeHHMIA. TpuroHomerpudeckue GYHKIMHA, WX CBOHCTBA U
rpajuku. OTOOp KOpHEH TPUTOHOMETPUUYECKHX YpaBHEHUH C
MOMOIIBIO TPUTOHOMETPUUECKON OKPY>KHOCTH. Pemenue
TPUTOHOMETPHUUECKUX HepaBeHCTB. KoHTpoibHas padoTta Ne3

Tema 7. ®yHkunu
H rpaukm.
CreneHHble,
NnoKa3areJibHbIe,
Jorapugpmuyeckue
"
TPUTOHOMETPHYECK
ue QyHKUHH.
OopaTtHble
TPUTOHOMETPHYECK
ue PyHKUMHU

Conepxxanue y4eOHOro Marepuasia

OyHKuMs, cnocoObl 3aaanusa GyHKUUUd. B3aumHO oOpaTHbIe (YHKIIHMH.
Komnozunus ~ ¢yaknuit.  I'padux  dyHkuuu.  DneMeHTapHbIE
npeobOpa3oBanus rpaguxkoB ¢QyHkuuid. OOnacTe omnpeneneHus U
MHOXecTBO 3HaueHMH ¢yHkuun. Hymn dynknun.  [Ipomexyrku
3HaKonocTostHcTBa. Y&THble M HeuéTHble (yHkuuu. Ilepuonmueckue
¢ynkuuu. I[IpoMexyTku MOHOTOHHOCTH (GYHKUMH. MakcuMyMbl U
MUHUMYMbI pyHkuMu. Hanbonbliee 1 HauMeHbllee 3HadeHne QpyHKIuu
Ha TmpoMexyrke. JIuHeiHas, KBaapaTuuyHas W JpOoOHO- JUHEHHas
¢GyHKIMU. DIIEeMEHTapHOE MCCIIEJOBAHUE U TIOCTPOCHHUE TPaPUKOB ITUX
¢ynkuuii. CremeHp ¢ LenbIM  ToKaszareneM. buHom HeloToHa.
CrenenHass (yHKUUS C HaTypaJbHBIM M IENbIM Moka3aTenem. EE
CBO¥cTBa U rpauK.
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IpakTHyeckune 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHvlM memam. Ycmuolil
onpoc.

Pazgea I'eomerpust

Tema 8.
MHoOrorpaHHuKH 1
KpYyIJble TeJa.
Tema 8.1
MHOrorpaHHHuKHU

Conepxxanue yueOHOro Marepuasa

MHororpanHuk W ero anemeHTthl. [lupamupa. Bunpbl nupamun.
[IpaBunbHas nupamupa. Ilpusma. IlpsAmas ¥ HakiIOHHas IPU3MBIL.
[IpaBunbHas npusma. Ilpamoin napamnenenunen, [IpsMoyronbHbIit
napajuienenunen, Ky0. Bemmykimeie MHOrorpaHHukH. Teopema
Oiinepa. [IpaBuiibHbIE U MOTYIPABUIbHBIE MHOTOTPaHHUKH

Tema 8.2
Tenaun
MOBEPXHOCTH
BpAallleHUus

Hunuuaapuyeckass MOBEPXHOCTh, 00pasylollve UIMHAPUYECKON
noBepxHocT. Immuuap. Ilpsmoi kpyroso mwmHzap. llnomans
noBepxHocTH LWiIMHIpa. KoHudeckass moBepxHOCTh, oOpa3zymoline
KoHHU4eckoil moBepxHOcTH. Konyc. CeueHue KOHyca IUIOCKOCTBIO,
MapajuIeIbHOM  IUIOCKOCTM  OCHOBAHMS.  YCEUEHHBIH  KOHYC.
N3obpaxenne KOHycOB M yCce€U€HHBIX KOHYCOB. [lmomanbs GokoBOM
MOBEPXHOCTH M TOJHOM MOBEPXHOCTH KOoHyca. CTepeoMeTpuyecKue
3a/laud Ha JI0Ka3aTelbCTBO U BBIUMCIEHHE, MOCTPOCHHEM CEYEeHUN
UWIMHApa, KoHyca. [IpukmanHbie 3agaun, CBSI3aHHBIE C LIMJIMHAPOM.
Cdepa u map. Ilepeceuenue chepsl u mapa ¢ mIockocTeio. Kacanme
mapa u cepbl I0CKOCThIO. By 1 n3o00paxenue mapa. YpaBHEHHE
ctepsl. [Tnomane cheprsr u e€ vacreit. Cummerpus chepsl U mapa.
CrepeomeTprueckue 3aJaud Ha JO0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO cdepod W IapoM, TOCTPOECHHEM UX CEUCHUU
mIockocThio. [Ipukiiagaeie 3a1auun, CBsI3aHHbBIE CO chepoit U mapom.
[ToBTOpEHUE: OKPY)KHOCTh Ha IUIOCKOCTH, BBHIYMCICHUS B
OKPY)KHOCTH,  CTaHJapTHble  mojaoOusi.  Paznuunbie
KOMOHMHAIIMKA TeNl BpAllleHWss U MHOTOIPAHHUKOB. 3a/lauu

1o TeMe «Tena U MOBEpXHOCTU BPALICHUS»

Tema 8.3
HN3mepenus B
reoMeTpuu

O06bém Tena. OOBEM HPSAMOYTOJBHOIO Mapajulenenunena. 3axadd oo
yIBOGHMH KyOa, o0 KBajaparype Ky0Oa; O TpUCEKUUH yrIJa.
CrepeomeTpuueckie 3aJadyu, CBA3aHHbIE ¢ 0OBEMOM HPSIMOYIOJIBHOIO
napauienenunena. Ilpuxiagusle 3amadu, CBA3aHHBIE C BBIYHUCICHHEM
00BbéMa mpsMoyrosibHOro napasenenunena. O0bEM MpsIMON MPU3MBI.
CrepeomeTpuueckie 3ajauyd, CBSA3aHHbIE C BBIYHUCIECHUEM OOBEMOB
npsaMoit pu3Mebl. [IpukinanHeie 3a1a4n, CBI3aHHBIE C 00BEMOM TIPSAMOM
npusMbl. Bbluncienue 00BEMOB Tel C IHOMOILIBIO OHPEEIEHHOIO
uHTerpaina. O0bEM HAKIOHHOW MpU3MbI, UpaMuibl. Popmyna o6bEMa
nupamupl. OTHOIIEHHE O00BEMOB MUPAMUJ c ol0uwmm yriom.
CrepeomeTprueckue 3aJadyM, CBA3aHHbIE C OObEMaMU HaAKIOHHOMN
npus3Mbl, nupamuabl. [lpukmagaele 3agaun 1mo TemMe «OOBEMBI
TEJI»,CBA3aHHbIE € OOBEMOM HAKIOHHON MpPHU3MBI, NHPaMUIbI.
[Tpumenenune o0bEMOB. Beruncienue pacctosHus 10 WIockocTH. O0bEM
uununapa. Teopema 06 00bEMe npsimoro mumHApa. [lnomanm 6okoBoi
U TIOJHOW TOBEPXHOCTH LWIMHApA. Bpluncnenne oOBEMOB Ten ¢
MOMOIIBI0  ompenenéHHoro uHterpaga. OObEM konyca. [lnomanu
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OOKOBOI U TOJIHOM MOBEPXHOCTH KoHyca. CTepeoMeTpruyecKkue 3aaau,
CBSI3aHHBIC C BBIUYMCIICHHEM O0BEMOB IUIMHIpA, KOHyca. [IpukiamHbie
3amgaun 1o TeMe «OO0bEMBI U IUIoma I moBepxHocTel Ten. O0béM mapa
U 1mapoBoro cekropa. Teopema o0 oObéme mapa. [Tnomanb cdepsr
CrepeomeTpuieckue 3aJayud, CBSI3aHHBIE C BBIYUCICHHUEM OOBEMOB
1Iapa, mapoBOTro CETMEHTa, IApOBOTO cekTopa. [IpuKinaaHpie 3a1a4u 1Mo
Teme «OO0BEMBI TEI»,CBSI3aHHBIE ¢ 00BEMOM IIIapa | IUIOMABI0 ChEephl.
CooTHOIIEHUS MEXKIy IUIOMAAIMHA TIOBEPXHOCTEH U 0o0bEMamMu
nooOubIX Ten. [lomoOHbIe Tenma B mpocTpaHcTBe. M3MeHenue oObéma
npu nogo6un. CTepeoMeTpuiecKre 3a/1a4 CBSI3aHHbBIE C BHIYHCICHUEM
00BEMOB Ten U moaael nosepxHocreil. Konrponabnas padora Ned

IpakTnyeckue 3aHATHS:
Pewenue 3aoau (kapmouex-3adanuii) no uzyueHuvim memam. Ycmmoii
onpoc.

Paznen Hauana MmaTeMaTH4YeCKOro aHaJaHM3a

Tema 9.
ITocaenoBaTeabHOC
. [IponsBoanas.

Copep:xxaHue y4eOHOro marepuaja

IlocnemoBaTeaLHOCTH, CIIOCOOKI 3aJaHKs MOCISA0OBAaTENLHOCTEN. MeTo
MaTeMaTH4eCKOW  WHAYKIWH. MOHOTOHHBIE W  OTPaHUYCHHBIE
rnmocjenaoBarebHOCTH.  McTopuss  aHanm3a  OECKOHEYHO — MaJbIX.
Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHedHO
yObIBaromass reoMmerpudeckas mporpeccusi. Cymma  OECKOHEYHO
yOBIBarOIICH reoMeTpUYECKOM MPOTPECCUMU. JIuneitnbIit u
SKCIOHEHIMANBHBIA pocT. Yucno e. @opmyna CIOXKHBIX MPOIEHTOB.
Hcnonb3oBanue mporpeccud Uil PELIEHUS  pealbHBIX  3ajad
MPUKIAIHOTO XapakTepa. HempepriBHbIE (YHKIIMM W HX CBOWCTBA.
Touka paspeiBa. AcuMnTOTHl TpadukoB GyHKIMH. CBOMCTBA (YHKIIHI
HENpPEpBhIBHBIX Ha OTpe3ke. MeTon HHTEpBAJIOB JJsl  pEIICHUS
HepaBeHCTB. [IpuMeHeHHEe CBOWMCTB HENPEPHIBHBIX (GYHKIUN Ams
pemienus 3azad. llepeas u  BTOpas MPOU3BOJAHBIE  (PYHKIHUU.
Onpenenenue, TeOMETPUUSCKU W (U3UMYECKUN CMBICT TPOW3BOJIHOM.
VYpaBHenue KkacaTenbHOM K rpaduky ¢dyHkuuu. [IpousBoaHbie
aneMeHTapHblXx  QyHkumii. [IpousBoaHas cymMMmbl, TpPOU3BEICHUS,
4acTHOrO U KoMmmosuiuu ¢GyHknuil. IlpuMeHneHne mTpPOU3BOAHON K
UCCIIeIOBaHUI0  (QYHKIMH HAa  MOHOTOHHOCTH U IKCTPEMYMBI.
Haxoxzaenne HamOOJbIIEr0 M HAUMEHBIIETO 3HAYEHHUS HEMPEPHIBHOM
¢byakuu Ha otpeske. I[IpuMeHeHue NPOU3BOAHON U HAXOXKACHUS
HAWIY4IIEro peIIeHHs B MPUKIAAHBIX 3aJadyax, i OIpeleeHUs
CKOPOCTH M YCKOPEHUS Mpolecca, 3a[aHHOro GopMysIoi Uit rpaduKom.
Kommnoszuiusa ¢ynknuii. ['eomerpudeckre o0pa3bl ypaBHEHHH U
HEPAaBEHCTB Ha KOOPJAMHATHOM mockocTH. KoHTponbHas padora No5

IIpakTHYecKue 3aHATHSA:
Pewenue 3a0au (kapmouex-3aoanuii) no usyyeHnviM memam. Ycmmoiii
onpoc.

Tema 10.AnTerpan
1 ero NpuMeHeHHue.
IlepBooGpa3nas n
HHTErpaJ.

Conepxanue yueOHOro Marepuasa

ITepBooGpa3Has, OCHOBHOE CBOWCTBO mepBooOpasHbIX. [lepBooOpasHble
aneMeHTapHbIX  (QyHKkuuMid. IlpaBuna HaxoxaeHHS MEpPBOOOpPA3HBIX.
Hurerpan. I'eomerpudeckuit  CMBICI  HMHTErpana.  Beluucienue
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onpenenénHoro wuHTerpana mo ¢opmyne Herotona— JleitbHuna.
[IpumeneHne MHTErpana JUIsk HAXOXKACHUS IJIOMIaJel TUIOCKUX (QUryp u
00BEMOB reOMETPUYECKUX TEJL. ITpumepsl peueHuin
middepeHInaNbHbIX ypaBHEHUH. MaremaTtndeckoe MOJIETHpPOBaHNE
peaJIbHBIX MIPOLIECCOB C MOMOILIBIO JUPPEpEeHINATbHBIX YPABHEHUH

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

Pa3nes KomOunaTopuka, cTaTHCTHKA U TEOPHUS BepOSTHOCTEH

Tema 11.
DJIeMeHThI Teopuu
BEPOSITHOCTEI.
DJIeMeHTbI
MaTeMaTH4YeCKO
CTATHCTHKHU

Conepxxanue yueOHOro Marepuasa

Crnyuaiinas BenuuuHa. Pacmpenenenue BeposiTHOCTed. Jlmarpamma
pacnpenenenus. Onepanuu Haja ciydallHBIMM BeTU4MHaMU. [Tpumepsl
pacnpenenenuii. buHapHas cnydaiiHas BenuuuHa. [ eoMmeTrpuyeckoe
pacnpenenenue. buHomumanbHOe pacnpezneneHue. MaremaTHueckoe
OXHJaHue ciydaiiHoW BenuuuHbl. COBMECTHOE pacHpelesieHHue ABYX
Clly4JailHeIX BenuuuH. He3aBucnMmele citydailiHble BenM4YnHBI. CBOMCTBa
MaTeMaTHYeCKOro OXKHAaHUA. MareMaTtudyeckoe OXujaaHue OWHapHON
CIIy4alHOM BeJIWYMHBI. MaTeMaThudecKkoe OXUIAHUE T€OMETPUUYECKOTO
u OMHOMHMaNBHOTO pachpeneneHuid. Jlucmepcuss u  craHAapTHOE
oTkJIoHEeHHe. Jlucnepcust OmHAapHOUW CiiydaitHOW BenmnuuHbl. CBOWMCTBA
mucriepcud. MaTemaThueckoe OKHUJaHWe MPOU3BENCHHS U TUCTepCus
CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJINYMH. Jucnepcus
OoumHOMHMaNbHOTO pacnpeneneHus. HepaBenctBo YeOwiméBa. Teopema
YeopiméBa. Teopema beprymu. 3akon 60abmux yucen. BeioopouHsbIii
METOJ HCcleAoBaHU. ['‘eHepasbHass COBOKYIMHOCTh M CllydailHas
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHU XapakTepucTukamu. OleHKa
CPEIHEr0 M JUCHEPCHUM T'€HEPATbHOM COBOKYITHOCTM C IOMOIIBIO
BBIOOPOYHBIX XapakTepucTHK. OIeHHBaHHE BEPOSTHOCTEH COOBITUH IO
BbIOOpKe. CTaTucTUueckas runoresa. [IpoBepka nmpocrelmmx runores ¢
NOMOILIBK0 ~ CBOMCTB ~ M3y4eHHbIX  pacnpeaenenuil.  IIpumepsr
HENPEPBIBHBIX  CIy4yalHbIX  BeJMYMH.  @DyHKOUS  IUJIOTHOCTH
BeposiTHOCTH. PaBHOmMepHOe pacmpeneneHue. Ilpumepsl 3anaq,
NPUBOJAIIMX K MOKA3aTEIbHOMY U K HOPMAJIbHOMY pPACIPEACICHUSIM.
@yHKIUA IUIOTHOCTH BEPOSATHOCTH IMOKA3aTEJIbHOTO paclpeieieHusl.
OyHKIUA IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOIO paclpeieieHusl.
[TocnenoBaTenbHOCTh OJIMHOYHBIX HE3aBUCUMBIX coObITUH. [Ipumep
3ajauu, npuBojsauied K pacnpeneneHuto Ilyaccona. Koapuanms nByx
ciyyaiiHpix  BennuuH. Koaddumument koppemsiuuu. CoBMecTHbIE
HaOMIoIeH!sl BYX BeMUYMH. BbIOOpOUHBIH K03 PULIMEHT KOPPETALHH.
Paznmuune Mexay JIMHEWMHOM CBSA3BIO U IPUUYMHHO- CJIEACTBEHHOMU
CBA3bI0. JInHelHas perpeccus.

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

Pa3nen Auredpa

Tema 12.
YpaBHeHnus u
CHCTEeMbI

Conepxanue yueOHOro Marepuaja

OcHoOBHEBIC MCTOAbI PCIICHUSA T[IOKA3aTCIIbHBIX U J'IOl“apI/I(I)MI/I‘-ICCKI/IX
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YPaBHEHHUIA.
HepageHncrsa.
Hcnouab3oBanue
CBOJCTB U
rpagukos
GyHkuuii npu
pelieHuu
YPaBHEHUI U
HEPaBeHCTB.

HepaBeHCTB.  OCHOBHBIE  METOABl  PELIEHHS  UPPALUOHAIBHBIX
HEpaBeHCTB. ['paduueckue MeETOABl pEIHICHUS HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX W JIOTapU(MHUECKUX YPaBHEHUH M HEPABEHCTB.
CucremMa M COBOKYMHOCTb YpaBHEHHUH. PaBHOCHIIBHBIE CHCTEMBI U
cucteMmbl- ciaenctBus. (OCHOBHBIE METOJbI PELIEHUS CHCTEM H
COBOKYITHOCTEM pPAalMOHAIBHBIX, MUPPALUOHAIBHBIX, IIOKA3aTEIbHBIX W
aorapuMUUEcKuX ypaBHeHHH. [IpiMeHeHWe ypaBHEHUH, CHCTEM U
HEPaBEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a/1a4 U 3a1a4 U3 Pa3JIMYHbIX
obnacTed Haykd M peaJbHOM >KM3HM, HHTEpPHpPETALUs IOJTY4YE€HHBIX
pe3ynbTaToB. PamMoHanbHBIE, HppALMOHAIBHBIE, IIOKa3aTENIbHbIC,
JAorapupMUUECKUe U TPUTOHOMETPUYECKUE ypaBHEHHS, HEPABEHCTBA U
cucteMbl ¢ mapamerpamu.  IloctpoeHme M HccaenOBaHUE
MaTeMAaTUYEeCKUX MOJIEIEH  pPEANbHbIX CHTyallud C  ITOMOIIBIO
YpaBHEHUM, CHCTEM YPAaBHEHUH U HEPABEHCTB C IapaMeTpaMH.
KonTtponbnas pabora Ne 6

IIpakTHyeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuil) no usyueHHvlM memam. Ycmmoii
onpoc.

TeMbl HHAUBUAYAJIBbHBIX IIPOCKTOB

0 9 O L A~ LN =

. AITOpUTMBI pelIEHUs OKA3aTeIbHbIX YPAaBHEHU 1 HEPABEHCTB.

. BexTopsl: 3aueM OHU HaM?

. Bce 3aragku n npumenenune byteuiku Knerina.

. leomeTpuyeckue Gopmbl B UCKYCCTBE.

. 'eomerpus JlobaueBCKOTro Kak MpUMep aKCHOMATHYECKON TECOPHH.
. I'padbl 1 uX UCTIONB30BAaHUE

. I'padb1 1 ux npumMeHeHne B apXUTEKTYpE.

. EcTp 1t pusnyeckuii cMpICT B IPOU3BOIHOM U TIEpBOOOpA3HON?

9. 3aragku [{ukmouasl.

10. 3aragounsie rpaduku

11. 3aragounsrii Mmup ppakranon

12. 3agaun MEeXaHMYECKOTO MPOUCXOXKICHUS (TEOMETPHUSI MACC, IKCTPEMAJIbHbIE

3a7a4n).

13. 3rakoMcTBO ¢ Tpadamu

14. MaTerpan u ero npuMEHEHNE B KU3HU YEIIOBEKA.

15. Ucnonw3oBanue u npuMeHeHue AudPpepeHuaibHbIX YpaBHEHUH.
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6. TEMATHYECKOE IINTAHUPOBAHHUE 11O 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:
JIEKIIUA 80
MPAKTUYECKHUE 3aHATHS 98
KOHTPOJIbHBIE PAOOTHI 6
CamocTrosiTesibHasi padoTa 00y4aroierocs Y4eOHBIM IJIAHOM He
NpeayCMOTPEHO
KoncyabTanumn Y4yeOHBIM IIAHOM He
NpeayCMOTPEHO
IIpomexkyTounass arrecraums B popme: IK3amena 6

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

7.1.  OnucaHue  MaTepuaIbHO-TeXHHMYECKOW  0a3bl, HeoOXOOMMON IS

OCYIIIeCTBJIEHHSI 00Pa30BaTeJILHOI0 NMpPoIecca

Ne | HanmeHOBaHHe crielUAIbHBIX OcCHalIEHHOCTH CNIeHAIbHBIX IOMEIICHUI H
/11| NOMEIeHN M MOMeLeHH I A5 MOMEIIeHUH JJIsl CAMOCTOATEJILHOM padoThl
CaMOCTOSITEIbHOM PadoThI
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1. |KaOuner maTeMaTHKH. VYuebHast ayquTOpHs JUIs IPOBEICHHS y4eOHBIX
3aHATHIM:

1. Mocka yueOHas

. . 2. Pabouee mecTo mpernogaBaTens

MpIMEBSH apyr EHOTacBCKii,  C. 3. KoMmrmekT yueOHoM Mebenu Ha 25 der.
EnotaeBka, yn. Uwmuepuna, nom 4. Harmsjeie nocobus,

23a, 510 xBM, 2 orax, MAaKeThl TCOMETPUYICCKUX TEJI, YSPTCIKHBIC
nomernenue Ne54 NPHHATTEKHOCTH

5. Kanbkynsitopsl — 15 mr.

6. CraunoHapHbI MyJIbTUMEANUHBINA KOMILIEKT
7. Joctyn K nH(pOpMAaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»

416200, AcrpaxaHckas o001acTh

2. |Tlomemenue st 1. Kommekt yueOHOM Mebenu Ha 25 yet.
CaMOCTOSITENIbHOM pabOTHI: 2. KoMmiekT yueOHO-HarIsIIHBIX TOCOOU

3. Kommbroreps! - 8 miT.

N 4. CtaniioHapHbINA MYJIbTUMEIUINHBIA KOMIUIEKT
MYHHUHTIATIBHBIA OKPYT'| 5 Hoctyn k nHGOpMaIMOHHO-

EnoTaeBckuii, c. EHOTaeBk: . N
OTaceciad, C oTacBika, yi TEJIEKOMMYHUKAIIMOHHOMU ceTn «MHTepHeT»
Unuepuna, nom 23a, 64,1 kB.M.,

2 srax, noMmenieane Ne51

416200, AcrpaxaHckas o001acTh

7.2. Pexomenayemasi aurepatrypa (43 (eaepajibHOro nepevdHs)

a) OCHOBHas yueOHasi JuTeparypa:

1. bammakoB, M. WM. MaremaTruka: y4eOHUK IS CTYJIEHTOB
yupeKIeHUuH cpeanero npodeccuonaabuoro oopasosanus / M. . bammakos.
(1-e u3xa.), - MockBa: Akagemus, 2024. — 288 ¢. — TekcT: HEMOCPEICTBEHHBIH.

2. bammakoB, M. . MaremaTuka: 3ajauyHuK: y4eOHOEe TOcoOHe s
CTYJICHTOB YUpEXICHUU cpeaHero nmpodeccuoHaapbHoro obpaszosanus / M. .
bammakoB. (1-e wu3am.), - MockBa: Akamgemms, 2024. - 250c. — Tekcr:
HENOCPEICTBCHHBIM.

0) nonoJIHUTeIbHAS Y4eOHas JuTepaTrypa (B T.4. CJIOBApH)

1. Anrebpa n Hauana matematTudyeckoro ananuza. 10-11 kmaccel. (0a30BbIi 1

yriyonenHsiil ypoBHu) — AnumoB LI A., Konsrun FO.M., TkaueBa M.B. [u ap.]. —

N3n-eo AO "UzmarenbctBO "lIpocBemenume", 2025. — 463 c. — Tekcr:
HETIOCPEICTBCHHBIN.
2. Teomerpus. 10 — 11 kmaccel. ba3oBbiit m yrinyOn€HHBIA YpPOBHU -

Atanacan JI. C., byry3zoB B. ®., Kagomues C.B. [mu gp.]. — Uzg-Bo AO

"UsnmarenscTBo "[Ipocremenue", 2025. — 288 c. — TekcT: HEMOCPEICTBECHHBIH.
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B) IlepeYeHb Y4e0HO-METOAMYECKOro odecneyeHms:

1. VYyebHo-MeToIuuecKkuil koMmIuieke o yueObnomy mpeamery OVIIO3

MaremaTtuka.

r) UuTepHeT-pecypcesbi:

1. ®enepanbHblii LEHTP HMHPOPMALMOHHO-O00PA30BATENbHBIX PECYpCOB. —
OIIMOP. - URL.: https://web.archive.org/web/20191121151247/http://fcior.edu.ru/
— TexcT : PEKTPOHHBIM.

2. Enunas xomnekuuss mu@poBbix oOpaszoBarenbHbix pecypcoB. - URL:
https://web.archive.org/web/20160330173433/http://school-collection.edu.ru/  —
TeKcCT : DIEKTPOHHBIM.

1) 3JIEKTPOHHO-0MOJIMOTEYHbIE CHCTEMBbI:

1. DNEeKTPOHHO-OMOINOTEUHAS cucrema «IPRbooks»
http://www.iprbookshop.ru

2. O06pa3zoBaTenbHO-U31aTENLCKUI HEHTP «AKaeMHs»
(http://www.academia-moscow.ru)

3. DnexTpoHHas oOpa3oBaTebHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHU3ALUU OBYUYEHUA IO YYEBHOMY
HNPEAMETY IJIsA UHBAJINJOB U JIMI] C OTPAHUYEHHBIMUA
BO3MOXKHOCTSAMU 310POBbBSI.
Jlnst oOydaromuxcsi W3 YWcia WHBAIUAOB M JUIl C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSi Ha OCHOBAHMM MUCBMEHHOTO 3asBJICHUS Y4YEOHBIN
mpeamer OVIL.03 Marematuka peanuszyercs ¢ Yy4€TOM  OCOOCHHOCTEH

HCI/IXO(i)I/IBI/I‘-IeCKOFO pa3BUTHUA, HWHIAWBHUIYAJIbHBIX BO3MOKHOCTEM U COCTOSHHS

310POBBSI.
9. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEIMETA
PesynbTarsl 00yueHus Kon IIposepsieM | DoOpMBI U METOABI KOHTPOJIA U OLIEHKH
(JINYHOCTHBIE, pe3yibTaTo | ble YMEHMs pe3ynbTaTOB 00YUEHHUS
IIpEIMETHBIE, B Y 3HAHUS Tekymuil KOHTPOJIb ‘ IIpomexyr
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http://moodle.aucu.ru/

MeTanpeIMETHBIE) OYHas
aTTeCTalus
Jluunocmmuote
JIP6 pacmiupenue JIP6. JIP6.1 | 31, 32,33, | Ilpakmuueckue 3auamus | IK3ameH
YKU3HEHHOTO OTIbITa U 34, 35 6 (hopme pewrenus
OITBITA JICATCIBHOCTH B V2, V2, V3, | 3a0au, svinonnenus
MpoIIeCcCe peaTn3aluu V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIHTATEIIFHOM YCMHO20 onpoca.
JESITCILHOCTH,
JIP6.1chopmMupoBaHHOCT
b IPa’KTaHCKOU MTO3HUIIAH
oOydaronierocs Kak
aKTUBHOI'O U
OTBETCTBECHHOT'O YJICHA
POCCHUHCKOTO 00I11eCTBA;
JIP6 pacupenue JIP6. JIP6.6 | 31, 32,33, | IIlpakmuyeckue 3anamus | Ix3amen
YKU3HEHHOTO OTbITA U 34, 35 6 (hopme pewrenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpoLECcCe peann3alnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIHTATEIbHOM YCMHO20 onpoca.
JeATeIIbHOCTH,
JIP6.6ymeHue
B3aMOJEHCTBOBATE C
COITMAJTBHBIMHU
WHCTUTYTaMH B
COOTBETCTBUH C HX
GyHKIUSIMHA U
Ha3HAYCHHEM;
JIP6 pacuiupenue JIP6. 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.35 34, 35 6 (hopme pewrenus
OIbITA AESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoaxenus
MpoILEeCcce peann3aluu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,

BOCIIUTATEIbHOM
IEITEALHOCTH,

JIP6.35 npencraBieHue
0 MaTEMaTHYECKHUX
OCHOBAax
(GYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP,
SIBJIEHUM, IIPOLIEYP
Ipa)KJaHCKOTO 00IIecTBa
(BBIOODBI, OIIPOCHI U

Apyroe);

YCmMHOCO onpoca.
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JIP6 pacmiupenue
YKU3HEHHOTO OIbITa U
OTIBbITA JIEATEILHOCTH B
IIpoLecce peanu3anuu
OCHOBHBIX HallpaBJICHUN
BOCIIUTATEIbHOM
NEeSTETHLHOCTH,

JIP6.36
c(hOpMHUPOBAHHOCTh
pOCCHIICKOM

rpaXk JaHCKOM
UJIEHTUIHOCTH,
YBaXXEHUS K IPOLIIOMY
Y HaCTOSIIIIEMY
pOCCHIICKOM
MaTeMaTHKH,
IIEHHOCTHOE OTHOIIICHUE
K JIOCTHKEHUSM
POCCHICKHX
MaTeMaTHKOB U
pOCCHIICKOM
MaTeMaTU4eCKON
IITKOJIBI, UCTIOJTH30BAHUE
STHUX JOCTH)KEHUU B
JOpYrux HayKax,
TEXHOJIOTHUSX, chepax
9KOHOMMKHU;

JIPG.
JIP6.36

31, 32, 33,
34, 35

V2, V2, V3,
V4, V5, Ve,
V7,V8

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

Dxzamen

JIP6 pacuiupenue
’KM3HEHHOT'O OIIbITA U
OIIBITA NESATEIbHOCTH B
MpoIIeCcCe peaTn3alnu
OCHOBHBIX HaIlpaBJICHUIN
BOCIIMTATEIbHOM
JIEITEILHOCTH,

JIP6.11 oco3Hanme
JyXOBHBIX IIECHHOCTEH
POCCUICKOTO HapoO/Ia;

JIPG.
JIP6.11

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

IIpaxmuyeckue 3auamus
6 (hopme pewrenus
3a0au, GbINOIHEHUS
KOHMPONLHBIX pabom,
Kapmouek-3a0anuil,
YCMHO20 onpoca.

Drzamen

JIP6 pacmipenue
KHU3HEHHOTO OTIbITA U
OIbITA AEATEIBHOCTU B
npolecce pealn3alnuu
OCHOBHBIX HalpaBJICHUN
BOCIHTATENILHON
NeSATeIbHOCTH,
JIP6.12chopMupoBaHHO
CTb HPaBCTBEHHOTO
CO3HAHUS, STHYECKOTO
TIOBEJICHHUS;

JIPG.
JIP6.12

31, 32, 33,
34, 35

Y2, ¥V2, V3,
V4, V5, Ve,
Y7,V8

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, GbINOJHEHUS
KOHMPOJILHBIX pabom,
KApmo4ex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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JIP6 pacumiupenue JIP6. 31, 32,33, | Ilpakmuueckue 3ausamus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.14 34, 35 8 popme peutenus
OTIBbITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
MpoLECCEe peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HallpaBJICHUI V7, V8 KapmoueK-3a0aHuli,
BOCIIUTATEIHLHOMN YCmMHO20 onpoca.
NEeSTETHLHOCTH,

JIP6.14 oco3HaHue

JIUYHOTO BKJIAJA B

MMOCTPOCHUE

YCTOMYMBOTO OYAYIIETO;

JIP6 pacmmpenue JIP6. 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.37 34, 35 6 popme pewtenus
OTIBITA JIEATEITHLHOCTH B V2, V2, V3, | 3a0au, seinonnenus
MpoLECCe peann3annun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HalpaBJIEHUH V7, V8 Kapmouek-3a0aHuli,
BOCIIUTATEILHON YCmMHO20 onpoca.
NEeSTETHHOCTH,

JIP6.37 screTnueckoe

OTHOIIICHHE K MUY,

BKJTFOYAs ICTETUKY

MaTeMaTHYECKUX

3aKOHOMEPHOCTEH,

00BEKTOB, 3a1a4,

pELICHHI,

paccyXJIeHUI;

JIP6 pacmmpenue JIP6 31, 32, 33, | llpaxmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.38 34, 35 6 (hopme pewtenus
OIbITA AESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoauenus
MpoIECcCe peann3alun V4, V5, V6, | koumponvruix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCITUTATENBHOM YCMHO020 onpoca.
NeSITENbHOCTH,

JIP6.38

BOCIIPUUMYHUBOCTb K

MaTeMaTH4YEeCKUM

aCTeKTaM Pa3IuYHbIX

BHJIOB ICKYCCTBA;

JIP6 pacmnpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ansamus | Ik3amen
YKW3HEHHOTO OIbITA U JIP6.21 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,

BOCIHTATENILHON
NeATeIbHOCTH,

JIP6.21 notpeGHOCTH B
¢buznueckom
COBEpILIEHCTBOBAHUH,
3aHATHUSAX CIIOPTUBHO-
03JI0POBUTEIILHOU

YCmHOCO onpoca.
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JIESITEILHOCTBIO;

JIP6 pacmiupenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.39 34, 35 6 popme peuieHus
OTIBITA JIEATEILHOCTH B V2, V2, V3, | 3a0au, seinonnenus
IpoLecce peanu3anuu Y4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HallpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEIHLHOMN YCMHO20 onpoca.
NEeSITETLHOCTH,

JIP6.39

c(hOpMHUPOBAHHOCTh

YMEHHUS TIPUMEHSTh

MaTeMaTH4eCKUE 3HAHUS

B MHTEpECcax 370pOBOTO

u Ge3omacHoro obpasa

KU3HH;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTbITA U JIP6.40 34, 35 6 popme pewtenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpOoLECCe peann3alnun V4, V5, V6, | koumponvruix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEILHON YCMHO20 onpoca.
NEeSITETHHOCTH,

JIP6.40 oTBETCTBEHHOE

OTHOIIIEHHE K CBOEMY

3I0POBBIO (310POBOE

MUTaHUe,

cOaaHCUPOBAHHBIN

PEXKUM 3aHITUH U

OTJIbIXa, peryyspHas

dbuzuveckas

AKTUBHOCTB),

JIP6 pacupenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.23 34, 35 6 (hopme pewrenus
OIbITA OESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoaxenus
NpolEecce peanru3anuu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI Y7, V8 Kapmouek-3a0anuil,
BOCITUTATENBHOM YCMHO020 onpoca.
NeSITeNbHOCTH,

JIP6.23 roTOBHOCTH K

TPYIy, OCO3HAHUE

LIEHHOCTH MacTEpCTBa,

TpYyAOI00He;

JIP6 pacumpenune JIP6 31, 32,33, | IIpakmuueckue 3auamus | IK3ameH
YKU3HEHHOTO OIIbITa U JIP6.25 34, 35 6 popme peuieHus
OIbITa JESITEILHOCTHU B Y2, V2 V3, | saoau, evinoanenus
IIpOLECCE peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUI 7. V8 Kapmouek-3a0anull,

BOCIIUTATENbHON
NEeSTENbHOCTH,
JIP6.25 unrepec k
pa3nugHbBIM cepam

YCmHOCO onpoca.
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npodeccuoHaIbHO N
ACATCIIBHOCTH, YMCHUC
COBEpLIATh OCO3HAHHBIN

BBIOOD Oymymieit

npodeccun u

peann30BbIBATH

COOCTBEHHBIE

JKM3HCHHBIC TUIaHEL;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.41 34, 35 6 ghopme pewrenus
OITBITA JICATCIBHOCTH B V2, V2, V3, | 3a0au, svinonnenus
MpoLECcCe peann3alnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HalpaBJIEHUH V7, V8 KapmoueKk-3a0aHuli,
BOCIIHTATEIIbHOM YCmMHO20 onpoca.
JEeSITCILHOCTH,

JIP6.41 TOTOBHOCTE 1

CIIOCOOHOCTH K

MaTeMaTHIeCKOMY

00pazoBaHUIO U

caMm000pa30BaHMIO Ha

MPOTSHKEHUU BCEH

JKU3HU,

JIP6 pacmpenue JIP6 31, 32, 33, | llpakmuueckue 3ansimus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.42 34, 35 6 (hopme pewrenus
OIbITA AESITEILHOCTH B V2, V2 V3, | 3a0au, evinoauenus
MpOoLECCe peann3alnun V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlPaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCITUTATEIBbHOM YCMHO20 onpoca.
JIESITECILHOCTH,

JIP6.42 TOTOBHOCTH K

AKTUBHOMY y4YacTHIO B

pelIeHUN MTPAKTUYECKUX

3aJa4 MaTeMaTHYECKOM

HaIpaBJICHHOCTH;

JIP6 pacmmpenue JIP6 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
YKU3HEHHOTO OIbITA U JIP6.27 34, 35 6 popme peutenus
OIIbITa AESITEILHOCTH B Y2, V2, V3, | saoau, evinoanenus
NpoLEecce peanru3anuu V4, V5, V6, | koumponvrvix pabom,
OCHOBHBIX HaIlpaBJICHUI Y7, V8 Kapmouek-3a0anuil,

BOCIIUTATEIbHOMN
NEeSATENbHOCTH,

JIP6.27
chOpMUPOBAHHOCTh
JKOJIOTMYECKOMN
KYJIbTYpbl, HOHUMaHUE
BIIMSIHUS COLIUATIBHO-
SKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE
IIPUPOTHON U
COLIMAJIBHOU Cpepl,
0CO3HaHME TTI00ATBHOTO
XapaxkTepa

YCmMHOCO onpoca.
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OKOJOTHYCCKHUX

pooeM;

JIP6 pacumiupenue JIP6 31, 32,33, | Ilpakmuueckue 3ausmus | Ik3ameH
YKU3HEHHOTO OIbITa U JIP6.43 34, 35 6 popme peuieHus
OITBITA JICATEIBHOCTH B V2, V2, V3, | 3a0au, svinonnenus
IpoLecce peanu3anuu Y4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HalpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIHTATEIIFHOM YCMHO20 onpoca.
JESITCILHOCTH,

JIP6.43 opuenTaius Ha

MIPUMEHEHUE

MaTeMaTUUYECKUX 3HAHUM

JUTSI pelieHus 3a/1a4 B

o0nacTu oKpyXxaroen

CpeIibl;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIBITa U JIP6.44 34, 35 6 popme pewtenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpOILECCEe peann3alnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIbHOM YCMHO20 onpoca.
JIEeSITEILHOCTH,

JIP6.44 niiannpoBaHue

MTOCTYIKOB W OIICHKH UX

BO3MOKHBIX

HOCJEeACTBUHN 1A

OKPY)KaIOLIEH CPeIbl;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ansmus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.45 34, 35 6 (hopme pewrenus
OIbITA AESITEIILHOCTU B V2, V2 V3, | 3a0au, svinoauenus
MpoIECcCe peann3alun V4, V5, V6, | koumponvruix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIMTATEIbHOM YCMHO20 onpoca.
JIEITEILHOCTH,

JP6.45

c(hOpMUPOBAHHOCTH

MHPOBO33PCHHS,

COOTBETCTBYIOIIETO

COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKH U

0011eCTBEHHOU

MIPAKTHKH;

JIP6 pacumpenune JIP6 31, 32,33, | IIpakmuueckue 3auamus | IK3aMeH
YKU3HEHHOTO OIIbITa U JIP6.46 34, 35 6 popme peuieHus
OIbITa JESITEILHOCTHU B Y2, V2 V3, | saoau, evinoanenus
IIpOLECCE peann3alun V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUI 7. V8 Kapmouek-3a0anull,

BOCIIUTATEIIBHOM
JICATEIIBHOCTH,

JIP6.46 monnMmanue
MaTeMaTH4eCKON HayKu
Kak cepbl

YCmHOCO onpoca.
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YeJI0BCUCCKOMN
JIeATSIILHOCTH, DTAIOB e¢
paBBI/ITI/ISI 1 3BHAYUMOCTHU
JUTSL pa3BUTHS

LUBUIM3AIUH;

JIP6 pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3amen
YKU3HEHHOTO OTIbITa U JIP6.47 34, 35 6 popme pewtenus
OITBITA ICATCIBHOCTH B V2, V2, V3, | 3a0au, evinoanenus
MpoIIeCcCe peaTn3aluu V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJIEHUI V7, V8 KapmoueKk-3a0aHuli,
BOCIIUTATEIILHON YCMHO20 onpoca.
JIeATeIIbHOCTH,

JIP6.47 oBnanenne

SI3bIKOM MaTEMAaTHUKH H

MaTeMaTUIEeCKOMH

KYJIbTYpOH Kak

CPEIICTBOM TMO3HAHUS

MUpa;

JIP6 pacupenue JIP6 31, 32, 33, | llpakmuueckue 3ansmus | IK3ameH
YKU3HEHHOTO OTbITA U JIP6.48 34, 35 6 popme peutenus
OIIBITA AESITEIILHOCTH B V2, V2 V3, | 3a0au, svinoauenus
MpOILECCEe peann3alnun V4, V5, V6, | koumponvuvix pabom,
OCHOBHBIX HaIlpaBJICHUI V7. V8 Kapmouek-3a0anuil,
BOCIIUTATEIIEHOM YCMHO20 onpoca.
JeATeIIbHOCTH,

JIP6.48 roTOBHOCTH

OCYIIIECTBIISTh

MMPOEKTHYIO U

HCCIIEI0BATEIIbCKYIO

JEATEIIbHOCTD

WHIMBUIYAJIbHO U B

rpymme.

Memanpeomemnuie

MP1 ocBOCHHEIE MPI 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
oOyuaronumMucs YVI1/6, 34, 35 6 popme peutenus
MEXIPEIMETHBIE VYVIII10, Y2, V2, V3, | saoau, evinoanenus
MHOHATHS U VVIIIILI, V4, V5, V6, | koumponvrvix pabom,
YHUBEPCAIbHBIE VVIII17, Y7, V8 Kapmouek-3a0anuil,
yueOHbIe JeHCTBHS YKI3.1, YCmHo20 onpoca.
(perynsTUBHBIE, YPJ16,

[103HABATEJIbHBIE, YP/10,

KOMMYHHUKaTHBHBIE); YP17

YVILI6, YVIII10,

YVILI11, YVITI17,

YKJ3.1, YPJ16, YPA10,

YPJI17

MP2 ciocoOGHOCTh UX MP2 31, 32, 33, | Ilpakmuueckue 3ausmus | Ik3ameH
WCIIOJIb30BAHUS B YVIIA3, 34, 35 6 hopme peutenus
IMO3HABATCIILHOM U VVIII6, V2, V2, V3, | 3a0au, évinoanenus
COIIMAIbHOM MPAKTHUKE, YVIIA15.1, | V4, V5, V6, | koumponsHbix pabom,
TOTOBHOCTb K YK]I2, Y7, V8 KapmoueK-3a0anull,
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CaMOCTOSITEIIbHOMY YP/1.1, YCMHO20 onpoca.
IUIAHUPOBAHUIO U YP/12,

OCYIIECTBJICHUIO YP/13,

yueOHo nestensHocTH, | YP/I4

OpraHu3anuy yueoHoro

COTPYIHUYECTBA C

MeJaroTHIeCKuMu

paboTHUKAMU U

CBEPCTHHUKAMH, K

YYaCTHIO B IIOCTPOCHHUH

VHIUBUTyJIbHOU

00pazoBaTenbHON

TPACKTOPHH;

YVIIA3, YVYIII6,

YVIIAL15.1, VK2,

YPI1.1, YPI2, YVPI3,

YPJ14

MP3 oBnaneHue MP3 31, 32, 33, | llpakmuueckue 3ansimus | IK3ameH
HaBBIKAMU y4eOHO- VYVIII7, 34, 35 6 popme pewenus
HCCIIEIOBATENHCKOM, VYVIII9, V2, V2 V3, | 3a0au, svinoanenus
MPOEKTHOU U YVII12, V4, V5, V6, | koumponvuvix pabom,
COIIMAIbHOMI YVII21, V7. V8 Kapmouek-3a0anuil,
JEATEIIbHOCTH; YPJ19, YCMHO20 onpoca.
YVIIA7, YYIIO9, YP10

YVIIA12, YVITO21,

YP9, YPJI10

Ilpeomemmnoie

IIP1 BnameHme 1IP1 31, 32, llpakxmuueckue 3ansamus | IK3ameH
METOIaMU YVIIA(MN) | 33, 34,35 | 6 popme pewenus
JIOKa3aTeIIbCTB, 6, V2, V2, 3a0a4, 8bINOJIHEHUS
anroputMamu pemenus | YYIIJI(MN) | V3, V4, KOHMPOAbHBIX pabom,
3a/1a4; yMCHHUE 17, V5, Ve, Kapmouek-3a0anuil,
hopmyIupoBaTh YKAMWN)3. | V7, V8§ YCMHO20 onpoca.
onpejeneHus, akcuomMbl | 1

U TEOPEMBIL, IPUMEHSThH

UX, IPOBOJUTH

J0Ka3aTeJIbHbIE

paccyXJIeHHUs B X0J1e

pelieHus 3a1ay;

YVIII(MN)6,

YVIIA(MN)17,

YKA(MMN)3.1

P2 ymenue 1IP2 31,32, 35 | Illpakmuueckue 3auamus | Ik3ameH
OIIEpUPOBATH YVYIIAMN) | VI, V2, 6 popme peuienus
MOHSITUSIMHU: CTEIIEHD 3, V3, V4, 3a0ay4, 8bINOJIHEHUS
qucia, Jorapudpm uucna; | YYIIIA(MU) | V5, Ve, KOHMPONbHBIX pabom,
YMEHHE BBINIOJIHATh 6, V7, V8 Kapmouex-3a0aHuil,
BeIuncnenue 3HaueHuit u | YYIII(MN) YCMHO20 onpoca.
npeoOpa3oBaHus 10

BBIPaXKEHUH CO

CTETICHSIMH |
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norapupmamu,

npeoOpa3oBaHMs

JIPOOHO-PAIMOHATBHBIX

BBIPAKECHUH;

YVITJI(MU)3,

YVITJI(MIN)6,

YVITI(MI)10

ITP3 ymenue 1IP3 31,32, 35 | Ilpakmuueckue 3anamus | IK3ameH
OTIEPUPOBATH yyviiamn) | Vi, y2, 6 ghopme pewrenus
MOHATHUSIMH: 3, V3, V4, 3a0a4, 8bINOJIHEHUS
panoHaIbHbIC, YVIagMmNn) | Vs, Ve, KOHMPONbHBIX pabom,
HppalMOHaIbHBIE, 6, V7, V8 KapmoueKk-3a0aHuli,
MoKa3aTebHBIC, YVYIIA(MN) YCMHO20 onpoca.
CTEICHHBIE, 10

JorapupmMuueckue,

TPUTOHOMETPUICCKHE

YpaBHEHUS U

HEPaBEHCTBA, UX

CUCTEMBI;

YVITJI(MUN)3,

YVITJI(MIN)6,

YVITJI(MI)10

P4 ymenue I1P4 31,32, 35 | llpakmuueckue 3ansimus | IK3ameH
OTIEPHPOBATH YvIiiamn) | vi, y2, 6 (hopme pewrenus
MOHATUSMH: QYHKITUS, 11, V3, V4, 3a0a4, 8bINOJIHEHUS
HenpepsiBHas pyakiusa, | YYIIIA(MW) | V5, V6, KOHMPOAbHBIX pabom,
MIPOU3BOTHAS, 6, V7 V8 Kapmouek-3a0anuil,
nepBooOpasHas, YVYIIA(MN) YCMHO20 onpoca.
oTpeneIeHHbIN 10

UHTETpaJl; YMCHUE
HAXOJIUTh MPOU3BOIHBIC
AIIEMEHTAPHBIX
GbyHKIUH, HCTIONB3YS
CIPaBOYHBIC MaTEPHAJIbI;
UCCIIEIOBATh B
MPOCTEHIIMX CITydasxX
GyHKIIMHM Ha
MOHOTOHHOCTb,
HAXOJIUTh HAUOOJIBIIIUE U
HAaMMCHBIINE 3HAYCHUS
(GYHKIHIA; CTPOUTD
rpaduKy MHOTOYJIEHOB C
HCIOJIb30BaHUEM
amrmapara
MaTeMaTH4eCKOTO
aHaln3a; MPUMEHSTh
MIPOU3BOJIHYIO MIPU
pElIeHnH 3a1a4 Ha
JIBUKCHHE; PEIIaTh
MIPaKTHKO-
OpUEHTUPOBAHHBIC
3aJlau Ha HauOOJIbIIINe
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U HAUMCHBIIINEC
3HAYCHHUS, HA
HaXO0XIACHUC nmyru,
CKOPOCTH M YCKOPEHHUS;
VYIIIMI)11,
VYIIJI(MN)6,
VYIIJI(MU)10

IIPS ymenue
OIIepUpOBAThH
MOHATHUSIMMU:
paloHaabHas GyHKLHSA,
roKasareabHast
(byHKIIMS, CTETIEHHAS
bynxuus,
Jorapugmuyueckas
bynxuus,
TPUTOHOMETPUUECKHE
¢byHKIMH, 00paTHbIE
(GyHKIMM; yMEHUe
CTPOUTH TpapuKu
W3YYEHHBIX (QYHKIUH,
HCI0JIb30BaTh I'paduKu
MIpU U3y4EHUH
IIPOLIECCOB U
3aBUCUMOCTEM, MpH
peLIeHnH 3aa4 13
IPYTUX Y9eOHBIX
IIPEIMETOB U 3a]1a4 U3
peabHOM )KU3HU;
BbIpaXkaTb (opMysaMu
3aBHCUMOCTH MEXIY
BEJIMUYUHAMU;
YYIIA(MU)15.1,
YYIIA(MN)6,
YYIA(MU)10

I1P5
VVTII(MU)
15.1,
VVIII(MU)
6,
VVTII(MI)
10

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

Ipaxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen

IIP6 ymenue pemarb
TEKCTOBBIE 3a1aUH
Pa3HBIX THIOB (B TOM
YHUCJIe Ha MPOIEHTHI,
JIOJIA K YaCTH, Ha
IBUXKEHHE, padoTy,
CTOMMOCTH TOBapOB U
yCIyT, HAJIOTH, 33241
13 00JIaCTH yIpaBIEHUS
JIMYHBIMHM U CEMEHHBIMU
(buHaHCaMM); COCTABIATH
BBIPKEHUS, YPABHEHHUS,
HEPaBEHCTBA U UX
CUCTEMBI TIO YCIIOBHIO
3a7a4M, UCCICAOBATh
MOJIyY€HHOE PEIICHHUE U
OIICHHUBATh

11P6
YYIII(MU)
11,
YYIII(MU)
16,
YKI(MU)4

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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MPaBAOIO00HOCTh
PE3yJIbTAaTOB;
YVIIAMU)11,
YVIIA(MU)16,
YKJI(MIN)4

IIP7 ymenue
OTIEPHPOBATH
MOHATHUSIMH: CpeJlHEee
apu(pMeTHIECKOEe,
MeJraHa, HauOoJIbIIee U
HaMMEHbIIIee 3HAYCHNUS,
pa3max, Iucrepcus,
CTaHJApTHOE
OTKJIOHEHHUE YHCIIOBOTO
Habopa; ymeHue
W3BIICKATh,
WHTEPIPETUPOBATH
uHpopmaluio,
MIPEJICTaBICHHYIO B
TabauIax, Ha
auarpammax, rpadukax,
OTPAKAOIILYO CBOWCTBA
peaTbHBIX MPOIECCOB U
SBJICHUI; IPECTABIAT
HH(pOpMAITHIO C
MTOMOIIBIO TaOIHIL U
JMarpaMM; UccilIe0BaTh
CTaTUCTHUYECKHE JJAHHBIE,
B TOM YHCJIE C
IIPUMEHEHHEM
rpau4ecKux METoI0B U
3JIEKTPOHHBIX CPEJICTB;
YYIIA(MN)3,
YYIIAMU)17,
YYIA(MU)10

1IP7
VVIII(MI)
3,
VVIII(MI)
17,
VVTII(MU)
10

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

Ipakxmuyeckue 3anamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHOo20 onpoca.

Dxzamen

P8 ymenue
OIIepUPOBAThH
MOHATUSAMU: CIIy4alHbIN
OIIBIT U CIIy4aifHOE
COOBITHE, BEPOSATHOCTD
CIIy4ailfHOTO COOBITHS;
YMEHUE BBIYUCIATD
BEPOSATHOCTH C
UCMOJIb30BAHUEM
rpadu4ecKux METO/IOB;
HMPUMEHSATH (POPMYJIBI
CIIO’KEHHUSI U YMHOKEHUS
BEPOSITHOCTEH,
KOMOMHATOPHbIE (PAaKThI
1 GOPMYIIBI TIPH
pelIeHnH 3aa4;
OLICHUBATh BEPOSATHOCTH

11P8
YYIII(MU)
1,
YYIII(MU)
6,
VYIII(MU)
10,
YKI(MU)3.
1

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

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

Drzamen
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peanbHBIX COOBITHH;
3HAKOMCTBO CO
CIy4YalHbIMHU
BEJIMYMHAMU; YMCHHE
MPUBONUTD TIPUMEPBI
MIPOSIBIICHUS 3aKOHA
OOJIBIIKMX YHCETI B
MIPUPOIHBIX U
00IIeCTBCHHBIX
SIBIICHUSX;
YVIIA(MN)1,
YVITJI(MIN)6,
YVIIA(MKN)10,
YKJ(MI)3.1

P9 ymenue
OTIepUpOBaThH
MOHATHSMU: TOUKA,
npsiMasi, IJIOCKOCTb,
MIPOCTPAHCTBO,
JBYTPAaHHBIN yroJl,
CKpeIMBaOIIHecs
MIpsIMBIE,
napajyuieNbHOCTh U
MEPIEHIUKYIIIPHOCTD
MPSAMBIX U IIOCKOCTEMH,
YTOJI MEXAY NPSIMBIMU,
YIoJI MeXAY MPAMOU 1
IIJIOCKOCTBIO, YroJl
MEXKy IIIOCKOCTSIMH,
paccTosiHue OT TOYKHU J0
IIJIOCKOCTH, PacCTOSIHUE
MEXKy PSMBIMH,
pacCTOsTHUE MEXIY
IJIOCKOCTSIMU; YMEHUE
HCIIOJIb30BATh NIPU
peuieHuu 3a1a4y
U3Y4EHHbIE (aKThl U
TEOPEMBI INIAHUMETPUH;
YMEHUE OLICHUBATH
pa3Mepbl 00BEKTOB
OKPYXAaIOLIEro MUPa;
YVYIIA(MN)3,
YYIIA(MN)6,
YYIAMM)17

1IP9
VVTII(MU)
3,
VVTII(MU)
6,
VVYTII(MI)
17

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

IIpakmuyeckue 3auamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Dxzamen

ITP10 ymenue
OIIEpUPOBATH
MOHATHSMMU:
MHOTOTPaHHUK, CEUEHUE
MHOTOI'paHHHKa, KYO,
napajuleJenunesn,
Ipu3Ma, NUpamMuaa,
¢durypa v moBEpXHOCTh

P10
YYIIJI(MH)
3,
YYIIJI(MHA)
11,
YYIIJI(MHA)
17

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

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

Drzamen
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BPALICHUS, [IHIHH]P,
KOHYC, 1map, cdepa,
ceueHHst pUrypsl
BPALICHUS, TUIOCKOCTB,
Kacaromascsi cepsl,
WIMH]IPA, KOHYCA,
IUIONIA/(b TIOBEPXHOCTH
MUPAMHU/IBI, IPU3MBI,
KOHYca, IWIHHPA,
wiomazas chepsl, 00beM
Ky0a, MpsSMOYTOJIbHOTO
napaJiesienurnea,
MUPAMHU/IBI, TIPU3MBI,
WITMH]IPA, KOHYCA,
rapa; yMeHue
n300paxkarth
MHOTOTPaHHUKH U
MOBEPXHOCTH BPAIICHHUS,
UX CEUYCHUS OT PYKH, C
MOMOII[BIO YSPTEHKHBIX
HHCTPYMEHTOB U
ANEKTPOHHBIX CPEJICTB;
YMEHHUE pacrio3HaBaTh
CHMMETPHIO B
MPOCTPAHCTBE; YMECHHUE

pacrno3HaBaTh

MpaBUJIbHbIE

MHOTOTPaHHUKH;

YVIII(MU)3,

YVIIA(MU)11,

YVIT(MI)17

P11 ymenue I1P11 31,32, 35 | llpakmuueckue 3ansmus | IK3ameH
OTIEPHPOBATH YVYIIAMN) | VI, V2, 6 (hopme pewtenus
HOHATUAMHU: ABmwxkenue B | 10, V3, V4, 3a0a4, 8bINOJIHEHUS
MIPOCTPAHCTBE, YVYIIAMA) | V5, Ve, KOHMPOAbHBIX pabom,
noao0HbIe (GUTYPHI B 16, Y7, V8 Kapmouek-3a0anuil,
MIPOCTPAHCTBE; YVYIIA(MN) YCMHO020 onpoca.
WCII0JIb30BaTh 17

OTHOIIICHHE TUIOIIa /e

MOBEPXHOCTEN U

00BEMOB ITOJ00OHBIX

buryp npu pemeHun

3a/ay;

YVITII(MI)10,

YVIIA(MU)16,

YVIII(MI)17

P12 ymenue I1IP12 31,32, 35 | Illpakmuueckue 3auamus | Ik3amen
BBIYUCIIATH YVIII(MW) | VI, V2, 6 hopme peutenus
reOMEeTPUYECKUE 11, V3, V4, 3a0au, 8bINOIHEHUS
BENMUYMHEI (JUtnHA, yron, | YYIIA(MN) | V5, V6, KOHMPOIbHBIX pabom,
ILIOIIAab, 00BEM, 16, V7, V8 Kapmouek-3a0anull,
ionaap nosepxuoctu), | YKJ(MI)2 YCMHO20 onpoca.
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UCIIOJIb3Ys U3yUCHHBIC
(hOpMYyITBI B METOIBI;
YVIIAMU)11,
YVIIA(MU)16,
YKJI(MI)2

IP13 ymenue
OTIEPHPOBATH
MOHATHSMH:
PSIMOYTOJIbHASI CHCTEMA
KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP,
KOOpAMHATHI BEKTOPA,
CKaJIIPHOE
MPOU3BEICHNE, YTOJI
MEX]ly BEKTOpaMH,
CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOPA
Ha YHUCII0; HAXOUTh C
MTOMOTIIBO U3YYEHHBIX
(hopmMya KOOPAUHATHI
CepeIMHBI OTpE3Ka,
paccTosTHAE MEXTY
JBYMSI TOYKAMHU;
YVITII(MI)10,
YVIIA(MU)15.1,
YKAMMN)3.1

TIP13
VVIII(MI)
10,
VVTII(MI)
15.1,
YKI(MU)3.
1

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

Ipakxmuyeckue 3anamus
6 (hopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHOo20 onpoca.

Dxzamen

P14 ymenwue BHIOMpATH
MOIXOASIIUN N3yYEHHBIN
METOJ AJIs PELICHUS
3a/1ayy, pacro3HaBaTh
MaTeMaTH4eckue (hakThbl
Y MaTeMaTHYECKUE
MO/IEJIH B IPUPOJIHBIX U
00I11eCTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE;
yYMEHUE NPUBOAUTH
MIPUMEPBI
MaTeMaTHYECKUX
OTKPBITUI POCCUHUCKOHN U
MUPOBOU
MaTeMaTHYECKON HAYKH.
YVIIA(MU)11,
YVIIA(MN)17,
YKIA(MUN)2

P14
YYIIJI(MHN)
11,
YYIIJI(MHN)
17,
YKI(MH)2

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

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

Drzamen

ITP15 ymenue
ONIEPUPOBATH
MMOHSATHSIMM:
onpeieJIeHUE, aKCuoma,
Teopema, CIEJCTBUE,
CBOMCTBO, IPU3HAK,
JTI0Ka3aTeNbCTBO,
PaBHOCUJIbHBIE

TIP15
YYII(MN)
3,
YKAMN)2,
YPJI(MU)2 ,
YPJI(MI)3

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

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

Drzamen
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(hOpMyITUPOBKH; yMEHUE
¢dbopmynupoBatb
obpatHOe 1
POTUBOIIOJIOKHOE
yTBEpXKJICHHE,
MIPUBONUTH TPUMEPHI U
KOHTPITPUMEPHI,
UCII0JIb30BATh METO/T
MaTeMaTHYECKOM
WHIYKIMH; TPOBOINUTH
JI0Ka3aTeIIbHbIC
paccyXJIeHHs Ipu
pELICHUY 3a/1a4,
OLICHUBATh JIOTHYECKYIO
MIPaBUIBHOCTD
paccyKJIeHun
YYIII(MU)3,
VKI(MU)2, VPJI(MU)2
, YPJI(MID)3

P16 ymenue
OTIEPHPOBATH
TTOHSATHUSIMH: MHOKECTBO,
MTOJIMHOKECTBO,
omnepanuu Haj
MHO>XECTBAMH; YMEHUE
WCIIOJIb30BAThH
TEOPETUKO-
MHOYECTBEHHBII
anmapar JJs OIMCaHus
peanbHBIX IIPOLIECCOB U
SIBJICHUH U IPU PEIICHUN
3a/1a4, B TOM YHCJIE U3
IPYTUuX Y4eOHBIX
MPEAMETOB;
YVIIA(MU)16,
YKAMMN)2, YPA(MI)2
, YPJI(MIN)4

TIP16
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

P17 ymenue
OTIepUPOBATH
MOHATUSMH: Tpad,
CBSI3HBIU Tpad, 1epeBo,
LUK, Tpad Ha
IUIOCKOCTH; YMEHUE
3aJ]aBaTh U OMUCHIBATh
rpadbl pa3nuYHBIMU
criocobamu;
UCMOJb30BATh Tpadbl
IIPU pPeLIeHUH 3a7ay;
YVYIIA(MN)3,
YYIIA(MN)10,
YYIAMN)17

TIP17
YYIII(MU)
3,
VYIII(MU)
10,
YYIII(MU)
17

31, 32,
33,34, 35
y1y2,
V3, V4,
V5, Ve,
Y7,V8

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

Drzamen

I1P18 ymenue cB00OHO

I1P18

31,32, 35

Hpakmuqecmte 3AHAMUA

Dxzamen
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OIepUpOBATH
MOHATUSIMU: COYETAHUE,
IIepECTaHOBKA, YHCIIO
COYECTaHUM, YUCIIO
MepecTaHOBOK; OMHOM
Herotona; ymenue
MIPUMEHSTh
KOMOMHATOPHBIE (PaKTHI
U PAcCYKICHUS s
pelieHus 3a/1ay;
YVIIA(MU)16,
YKIA(MW)2, YPA(MU)2
, YPJI(MIN)3

VYIIA(MHA)
16,
YKIAMN)2,
YPI(MU)2 ,
YPJI(MH)3

Vi, V2,
V3, V4,
V5, Ve,
V7,V8

6 hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOILHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

IIP19 ymenue
OTICpUPOBATH
MOHATHSMH:
HaTypaJIbHOE YHCJIO,
I[EJI0€ YHUCII0, OCTATOK TI0
MOJIYJTIO, PaIllHOHATILHOE
9HCII0, HPPAMMOHATEHOES
9HCII0, MHOKECTBA
HATypaJIbHBIX, IEJIBIX,
parMoHaIbHBIX,
NeHCTBUTENBHBIX YHCEN,;
YMEHHE HUCII0Ib30BaTh
MIPU3HAKU JETMMOCTH,
HaNMEHBIINNA 00U
JeNUTeNb U HauMEHbIIIee
oO1ee kpaTHoe,
anroput™m EBkimaa npu
pELICHUH 3a]1aY;
3HaKOMCTBO C
pa3IUYHBIMU
MO3UILIMOHHBIMU
CUCTEMaMH CUUCIICHUS;
YVIII(MN)6,
YVIIA(MU)11,
YVIII(MN)17

TIP19
VVTII(MI)
6,
VVTII(MI)
11,
VVYTII(MI)
17

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

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

Dxzamen

P20 ymenue cBOOOIHO
OTIEPHPOBATH
MOHATHSIMM: CTEIEHD C
LIEIBIM ITOKa3aTesieM,
KOpEHb HaTypaibHOUI
CTETICHH, CTCTICHbD C
paroHaIbHBIM
IIOKa3areyieM, CTEICHb C
JIEUCTBUTEIILHBIM
(BEIIECTBEHHBIM)
rokasaresnem, Jorapudm
YHUCIa, CHHYC, KOCUHYC U
TAHT€HC MTPOU3BOJIBHOTO
YHCHa;

T1P20
YYIII(MU)
16,
YKI(MU)2,
YPJI(MU)2 ,
YPJI(MWN)4

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

Ipaxmuueckue 3anamus
6 (hopme pewrenus
3a0au, GbINOJHEHUS
KOHMPOJILHBIX pabom,
KApmo4ex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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VYIII(MI)16,
YKI(MI)2, YPI(MU)2
, YPII(MIN)4

IIP21 ymenue
OIepUpOBAThH
MOHATHUSIMH: TOXJIECTBO,
TOXJIECTBEHHOE
npeobpa3oBaHue,
yYpaBHEHHUE,
HEpaBEHCTBO, CUCTEMA
YpPaBHEHUU U
HEPABEHCTB,
PaBHOCHJIBHOCTb
YpaBHEHUH, HEPABEHCTB
U CUCTEM,
paloHaIbHbIE,
HppalMOHaIbHBIE,
MoKasaresbHbIE,
CTETeHHBIE,
JorapugmMuueckue,
TPUTOHOMETPHUECKHE
YpaBHEHHUS, HEPaBEHCTBA
U CUCTEMBI; yMEHHUE
pelars ypaBHEHUS,
HEPABCHCTBA U CUCTEMBI
C TIOMOIIBIO Pa3JINYHbIX
IIPUEMOB; PEIIaTh
YPaBHEHHs, HEPABEHCTBA
U CUCTEMBI C
[1apaMeTpoM; IPUMEHSATh
YPaBHEHUH,
HEPABEHCTBA, UX
CUCTEMBI JJIs PELICHUS
MaTeMaTH4ECKUX 3a7a4d U
3a/1a4 U3 pa3In4HbIX
obracrteii HayKu U
pETBHOM XKU3HU,
YYIIA(MU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MI)3

P21
VVTII(MU)
16,

YKI(MA)2,

YPI(MU)2 ,

YPJI(MU)3

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

Ilpakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouek-3a0anuil,
YCcmHo20o onpoca.

Dxzamen

P22 ymenue cB0OOIHO
OTIepUPOBATH

MOHATUSAMMU: rpadux

byHKIHH,
byHKIHS,
GbyHKIHH,

obpaTHas
KOMITO3HUIIUS
JIMHENHAs

GbyHKIMS, KBajpaTH4YHAas

byHKIHS,
byHKIHS

CTCIICHHAs
C OCJIbIM

IIOKa3aTcJICM,
TPUTOHOMCTPUUICCKHUC

byHKIHH,

obOpaTHBIe

T1P22
VY3,
YVIIJIG,
VVYTIIIS.1,
VK2,
VP11,
VP12

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

Ilpakmuueckue 3anHamus
6 hopme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHo20 onpoca.

Drzamen
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TPUTOHOMETPHUUECKUE

byHKIHH,
noKa3aTesbHas u
norapuMuIecKas
GbyHKIWH; YMEHHE
CTPOUTH rpaduKu
GyHKIMHA,  BBINOJHATH
peoOpa3oBaHMs

rpaduKoB QYHKITHIA;

yMEHHE
HCIO0JIb30BaTh Tpaduku
GyHKIME A u3ydeHust

IIPOLIECCOB u
3aBUCUMOCTEN npu
pelmieHud  3a7ad U3
OPYrUx Y4EOHBIX
peIMETOB u u3
peanbHOI JKU3HU;
BbIpaXKaTb  (opMynamMu
3aBHUCHUMOCTHU MEeXIy
BEJTMYMHAMU;
yMeHue

CBOOOJIHO OTIEPUPOBATH
MOHATUSAMHU:  YETHOCTh
byHKINH,
MEPUONIHOCTD
dbyHKINH,
OTPaHUYCHHOCTh
byHKINH,
MOHOTOHHOCTh
byHKINH, AKCTPEMYM
dbyHKIMH, HAUOOJIBIIEE U
HaMCHBIIEE 3HAYCHUS

byHKIIMN Ha
MPOMEXYTKE;,  YMCHHUE
MIPOBOJTUTH

HCCICOOBAHHUC (I)YHKI_II/II/I;

yMeHue
UCIOJb30BaTh CBOMCTBa
u rpaduku GyHKUUN A7
pelieHust  ypaBHEHHi],
HEpaBEHCTB M 3aJay C
napameTpamu;
n300paXxkaTh Ha
KOOpAWHATHOU
IUIOCKOCTH ~ MHOXECTBa
pelieHuin YpaBHEHU,
HEPaBEHCTB U UX CHCTEM;
VYVYIIA3, YVILIG6,
YVIIA15.1, YKI2,
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VP/1.1, VP2

I1P23 ymenue cB0OOHO
OTIEPHPOBATH
MOHATUSAMHU:
H0CJIEZI0BATEIbHOCTD,
apupmeTHyecKas
porpeccus,
reoMeTpuiecKas
nporpeccusi, 6eCKOHEYHO
yOBIBaroIas
reoMeTpuiecKas
MPOTPECCHUsT; yMEHHE
3a7aBaTh
MOCIIEIOBATEIIHLHOCTH, B
TOM YHCJIE C TOMOIIBIO
PEKYppEHTHBIX (hopMmyiI;
YVYIIAMUN)16,
YKIA(MW)2, YPA(MN)2
, YPII(MIN)4

T1P23
YYIIJI(MHA)
16,
YKI(MU)2,
YPI(MU)2 ,
YPI(MI)4

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

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

Dxzamen

P24
OTICpUPOBATH
MTOHATHSIMH:
HENpPEepHIBHOCTH
GyHKIMM,  aCUMIITOTHI
rpadguka byHKINH,
nepsast u BTOpas
npou3BoHAs (YHKIUH,
reOMETPUYECKUI u
buznueckuit CMBICTT
MPOU3BOTHOM,
nepBooOpasHas,
OIpeeICHHbIN
UHTErpa;
HAXOUTh
rpaduka

YMEHHUE

YMCHHE
ACHMIITOTHI

GbyHKIIY;
yMEHHUE BBIYHCIIATH
MPOU3BOJIHBIC  CYMMBI,
MIPOU3BEICHHUS, YACTHOI'O
Y KOMITO3UIMH (DYHKIINH,
HaXOIUTh ypaBHCHHUE
KacaTelnbHOW K Tpaduky

GbyHKINH;

YMEHHE

HCII0JIb30BATh

IIPOU3BOIHYIO JUIst
uccneoBaHus (QyHKUIUH,
ISt HaXO0XJICHUS
HaWIY4IlEro peuieHus B
NPUKIAJAHBIX, B  TOM
quclie COLIMAJIBHO-

T1P24
VVTII(MI)
1,
VVYTII(MI)
6,
YYIIJI(MH)
10

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

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

Dxzamen
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HKOHOMHUYECKUX u
busnueckux  3amadax,
1St OTIpe/IeIeHuUs
CKOPOCTH M YCKOpEHHS;
HaXOJUTh IUIOWAAA U
00BEeMBI ¢buryp c
MOMOIIBIO  MHTErpaa;
MPUBOHTH PUMEPHI
MaTeMaTHYEeCKOTO
MO/ICITUPOBAHUS c
MTOMOIIBIO

T pepeHInanbHbIX
YPaBHEHU;
YVIIA(MU)1,
YVIIA(MN)6,
YYIAMN)10

I1P25 ymenue
OTICpUPOBATH
TMTOHATHSIMH:
KOMITJIEKCHOE YHCIIO,
COTIPSHKCHHBIC
KOMITJICKCHBIC YHCIIA,
MOJYJIb U apTyMEHT
KOMIIJIEKCHOTO YHUCIIa,
dhopma 3amnucu
KOMITJIEKCHBIX YHCEN
(reomeTpuyeckas,
TPUTOHOMETpHYECKas U
anreOpandeckas); yMeTh
MIPOU3BOIUTH
apudmeTnyeckue
TIEUCTBUS C
KOMILJIEKCHBIMU
YHClIaMU; TPUBOIUTH
MIPUMEPBI
HCI0JIb30BaHUSA
KOMILJIEKCHBIX YHCET
YVIIA(MU)11,
YKAMN)2 ,
YPAMMN)I1.1,
YPZI(MIN)4

TP25
YYIIJI(MH)
11,
YKA(MU)2 ,
YPI(MI)1.
1,
YPIA(MI)4

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

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

Dxzamen

I1P26 ymenue cBoOOIHO
OTIepUpPOBATH
MOHSTHAMH: CpEHEe
apupMeTHIecKoe,
MenuaHa, HauboJbIlee U
HaMMeHbIIIee 3HAUCHHUS,
pa3max, aucrepcus,
CTaH/IapTHOE
OTKJIOHEHHUE IS
OTIMCAHUS YUCIOBBIX
JTaHHBIX; YMCHUE

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

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

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

Drzamen
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HCCIIEIOBATh
CTaTUCTHYECKHE JJAHHBIE,
B TOM YHCJIE C
pUMEHEHHEM
rpaduuecKuX METOJ0B U
AIIEKTPOHHBIX CPEJICTB;
rpaduvecku
MCCIIEIOBATh
COBMECTHBIE
HaOIIOIEHUS C
MTOMOIIBIO THarpamMm
pacceuBaHus U
JIMHEWHOU PErpeccuu;
YVIIA(MN)3,
YVIIA(MN)6,
YYIAMN)16

P27 ymeHnune HAXOOUTh
BEPOSTHOCTH COOBITHIA C
HCI0JIb30BAHUEM
rpaduyecKkux MeToI0B;
MIPUMEHSTH JUTSI PEIICHUS
3a1a4 hopPMyITbI
CJIOKECHUS W YMHOXKCHHUS
BEpPOSATHOCTEH, popMyITy
MOJIHOW BEPOSTHOCTH,
dhopmyny beprysm,
KOMOMHATOPHBIC (PAKTHI
1 (popMyIIBI; OTICHUBATH
BEPOSITHOCTH peabHbIX
COOBITHI; YMCHHE
OTIepUpOBaThH
MOHATHAMHU: ClTy4dailtHast
BEJTMYMHA,
pacnpezeneHue
BEPOSITHOCTEH,
MaTeMaTH4ecKoe
OKUJaHHe, TUCTIEpCUs U
CTaHJIapTHOE
OTKJIOHEHHE CITy4yallHOU
BEITUYMHBI, PYHKIIUU
pacnpeeneHus u
MJIOTHOCTHU
PaBHOMEPHOTO,
MOKa3aTeIbHOTO U
HOPMaJIbHOTO
pacrnpeieneHuii; yMeHue
WCIIOJIb30BATh CBOMCTBA
W3YYEeHHBIX
pacnpeneneHui st
pelieHus 3a/1a4;
3HAKOMCTBO C
MOHATHSIMU: 3aKOH

TP27
YYIIJI(MH)
3,
YYIIJI(MH)
6,
YKI(MH)3,
VKI(MI)4

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

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

Dxzamen
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OOJIBIIMX YHCEII, METOIbI
BBIOOPOYHBIX
HCCIIE0BAaHUN; YMEHHE
MIPUBONUTH TIPUMEPBI
MPOSIBJICHUS 3aKOHA
OOJIBIIINX YHCET B
MPUPOIHBIX U

OOIIECTBEHHBIX

SIBJICHUSIX;

YVITJI(MUA)3,

YVITI(MIN)6,

YKIA(MWN)3, YKJ(MIN)4

I1P28 ymenue ceobomno | [TP28 31, 32, Ilpakmuueckue 3ausamus | Ik3amen
OTIEPUPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
MMOHSATHSIMHM: TOYKa, 16, Vi, y2, 3a0a4, 8bINOJIHEHUS
npsiMasi, MII0CKOCTh, YKIA(MN)2, | V3, V4, KOHMPOAbHBIX pabom,
MPOCTPaHCTBO, 0Tpe3ok, | YPAMU)2 , | V5, V6, KapmoueKk-3a0aHuli,
Jy4, TIOCKUHN yroI, YPAMWN4 | V7, V8 YCMHO20 onpoca.

JBYTPAaHHBIN yroJl,
TpEXTPaHHBbIN yroJl,
nepeceKarommecs,
napajuieNibHble U
CKpeIlMBAOIIHEeCs
IpsiMBbIE,
apaJUIeIbHOCTD U
HEPIECHIUKYIAPHOCTD
MPSAMBIX U ITIOCKOCTEMH,
YTOJa MEXIY IPSIMBIMH,
YIoJI MeXAY MPSAMOU 1
IJIOCKOCTBIO, YroJl
MEXAY IUNIOCKOCTSAMY;
YMEHHE UCIIONIB30BaTh
IIPY PELICHUH 3a]a4
U3y4YeHHbIE (PAKTHI U
TE€OPEMBI IUNIAHUMETPUH;
YMEHHE OLICHUBATh
pa3mepbl 00BEKTOB B
OKPY’KaIOILIEM MHUPE;
YMEHHE OIIEPUPOBATH
MOHATUSIMMU:
MHOTOTPaHHUK, CEUECHUE
MHOTOTPaHHUKA,
MIPaBUJIbHBIN
MHOTOTPaHHUK, IIPU3Ma,
nupamuzaa, purypa u
MIOBEPXHOCTD BpAILICHHUS,
LWINHIP, KOHYC, 1Iap,
cdepa, pa3BepTka
MIOBEPXHOCTHU, CEUEHUS
KOHYCa U IIWINHJPA,
NapajuleIbHbIE OCH UIIN
OCHOBAHUIO, CEYECHHE
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1apa, II0CKOCTb,
Kacaromascsi cepsl,
LWIMHpA, KOHYCA;
YMEHHE CTPOUTH CEUECHUE
MHOTOT'paHHHKA,
M300paxarhb
MHOTOT'PaHHUKH,
(GUrypsI 1 TOBEPXHOCTH
BpaIleHHs], UX CCUCHHS,
B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX CPE/ICTB;
YMEHHUE TIPUMEHSTh
CBOMCTBA
r€OMETPUYECKUX PUTYp,
CaMOCTOSITEJILHO
(dbopMynupoBarth
onpeseNneHus
n3y4aeMbIX Quryp,
BBIIBUTATh THITOTE3HI O
CBOMCTBAX M MPHU3HAKAX
reOMEeTPUYECKUX PUryp,
000CHOBBIBATH WJTH
OTpOoBEpraTh UX; yMEHUE
IIPOBOJIUTH
knaccuduraiuo Guryp
10 Pa3JInYHbIM
MIPU3HAKAM, BBIIOJHSATh
HE00X0IUMBIE
JIOTIOJIHUTEIbHbBIE
IIOCTPOEHMUS;
YYIIAMU)16,
YKIA(MW)2, YPA(MU)2
, YPII(MIN)4

I1P29 ymenue cBoOOIHO
OTICpPUPOBATH
MMOHATHSAMM: IIJIOIIA/Ib
burypsl, 00beM QUTypHI,
BEJIMYMHA YIJIa,
paccTosiHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHHE
MEX]Ly IPSIMBIMH,
paccTosiHUE MEXITY
IIOCKOCTSIMH, TLIOIIAAb
cdepsl, MIomaIh
MMOBEPXHOCTHU
MUPAMUJIBI, IPU3MBI,
KOHYCa, IWIHHIPA,
o0BeM Kkyo0a,
MPSIMOYTOJIBHOTO
napajuieNienumnenaa,
MUPAMUJIBI, IPU3MBI,
IWIMH/pA, KOHYCca,

T1P29
YYIJI(MU)
11,
YKI(MU)2 ,
YPJ(MU)1.
1,
YPJ(MUN)4

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

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

Drzamen
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1rapa; yMeHUE HaXOUTh
OTHOIIICHHE 00bEMOB
no1I00HBIX PUryp;
YVIII(MI)11,
YKIAMHN)2 ,
YPA(MIN)I1.1,
YPI(MIN)4

P30 ymenue cBoOOIHO
OTIEPHPOBATH
MOHATHUSIMU: IBUKCHUE,
MapajuIeIbHbIN IIEPEHOC,
CUMMETpPHS Ha
TUTOCKOCTH H B
MPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue
noa00us, 1oJ00HbIE
¢burypsl; yMeHue
pacrio3HaBaTh paBHbBIE U
1mo100HbIE QUTYPHL, B
TOM YHCJIE B IPHPO/IE,
HCKYCCTBE, aPXUTEKTYPE;
YMEHHE HUCII0JIb30BaTh
reOMETPUIECKUE
OTHOILIECHMS, HAXOIUTh
reOMETPUYECKUE
BEJIMYUHBI (JUIMHA, YTOJl,
MJI0IA T, 00BEM) TIPH
peLIeHNH 3aa4 13
IPYTUX Y9eOHBIX
IIPEIMETOB U U3
peabHOM )KU3HU;
YYIIA(MN)3,
YYIIA(MN)6,
YYIIA(MU)10,
YYIIAMU)16,
YKIA(MIN)3.1

TIP30
VVIII(MU)
3,
VVYTII(MI)
6,
VVTII(MU)
10,
VVYTII(MI)
16,
VKJI(MI)3.
1

31, 32,
33, 34, 35
Vi, V2,
V3, V4,
V35, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen

IT1P31 ymenue cBo00aHO
OTICpUPOBATH
ITOHSATHSIMH:
NPSIMOYTOJIbHASI CHCTEMA
KOOpJIMHAT, BEKTOP,
KOOPJMHATHI TOYKH,
KOOPJIMHATHI BEKTOPA,
CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA
Ha YHUCIIO, PA3JIOKEHUE
BEKTOpa Mo 6a3ucy,
CKaJSIpHOE
MIPOU3BEACHUE,
BEKTOPHOE
MPOU3BEACHUE, YT O
MEX]Ty BEKTOPaMHU;

TP31
YYIII(MU)
11,
YYIII(MU)
16,
YKI(MU)2

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

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

Drzamen
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YMEHHE UCIOJIb30BaTh
BEKTOPHBIN U
KOOPJMHATHBIA METOL
JUISL PELIEHUS
reOMETPUYECKUX 3a7a4 U
3a/1a4 APYrux y4eOHbIX
MPEIMETOB;
OIEpUpPOBATH
MOHSATUSAMM: MaTpuUlia 2 X
2 1 3 X 3, onpenenuTeNb
MaTpHIIbI,
F€OMETPUYECKUN CMBICTT

OTIPEICITUTEIS,

YVIII(MN)11,

YVITJI(MI)16,

YKI(MUN)2

P32 ymenue 11P32 31, 32, Ilpakmuueckue 3auamus | Ik3amen
Mo ienupoBath peanbHbie | YYIII(MUW) | 33, 34,35 | 6 popme pewenus

CUTYaIlNH Ha SI3BIKE 16, V2, V2, 3a0a4, 8bINOJIHEHUS

MareMmatuku; coctasisate | YKI(MN)2, | V3, V4, KOHMPOAbHBIX pabom,

BbIpaXKeHus, ypasHenus, | YPA(MU)2 , | V5, V6, Kapmouek-3a0aHuli,

HEPaBEHCTBA U UX YPAMW4 | V7, V8 YCMHO20 onpoca.

CUCTEMBI IO YCIOBHIO
3aJlauu, UCCIIEeI0BATh
MOCTPOECHHBIE MOJIENIN C
HCII0JIb30BaHUEM
ammapara anreophl,
UHTEPIPETUPOBATH
MOJIyY€HHBIN pe3yJIbTaT;
CTPOUTD
MaTeMaTH4eCK1e MOAEIU
C TIOMOIIIbIO
reOMETPUUECKUX
MOHATHI U BEJIUYUH,
pelaTh CBsI3aHHbIE C
HUMU TIPAKTHUYECKUE
3a/1a4M; COCTABIISTh
BEPOSITHOCTHYIO MOJIEITb
Y UHTEPIIPETUPOBATD
MOJIy4YEHHBIH pe3yabTarT;
pelaTh MpUKIaIHbIe
3a/lauM CpeICTBaMU
MaTeMaTH4eCKOTO
aHalu3a, B TOM YHUCJIEe
COIIMAIBHO-
SKOHOMHUYECKOTO U
(bU3MYECKOTO XapaKTepa;
YVyIaMmun)le,
YKAMMN)2, YP(MI)2
, YPJI(MIN)4
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ITP33 ymenwue Boioupars | [1P33 31, 32, Ilpaxmuueckue 3anamus | Ik3amen
noaxoasaui meron st | YYIII(MUN) | 33, 34,35 | 6 hopme pewenus
pelieHus 3a/1a4uu; 11, V2, V2, 3a0a4, 8bINOJHEHUS
nonuManue 3Haunmoctu | YKA(MN)2 , | V3, V4, KOHMPOIbHBIX pabom,
MareMmatuku B uzydenuu | YPIAA(MU)1. | V5, V6, Kapmouek-3a0anuil,
MIPUPOJHBIX U 1, V7, V8 YCmHo20 onpoca.
OOIIECTBEHHBIX YPA(MN)4

MPOLIECCOB U SIBJICHUIA;

YMEHHE pacro3HaBaTh

MPOSIBIICHUE 3aKOHOB

MaTeMaTHKH B

HCKYCCTBE, YMCHHE

MIPUBOJIUTH TIPUMEPHI

MaTeMaTHIEeCKIX

OTKPBITHHA POCCUICKOMN U

MHPOBOH

MaTeMaTUYECKON HAYKH.

YVIII(MN)11,

YKAMN)2 ,

YPAMMN)I1.1,

YPI(MIN)4

I1P34 cBoGOaHO 11P34 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH YVIIAMUN) | 33, 34,35 | 6 popme pewenus
OHSITUSIMMU: 3, V2, V2, 3a0a4, 8bINOJIHEHUS
paInoHaIbHOE YUCIIO, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
OecKoHeYHas 6, V5, Ve, Kapmouek-3a0anuil,
nepuoandeckas Apoonb, YyIiamn) | vz, v§ YCMHO20 onpoca.
MIPOIICHTHI, 16

MppaMOHAIBFHOE YHCIIO,
MHOECTBa
palMOHAIBHBIX U
JEHCTBUTEIILHBIX YHCEI,
MOJTYITb
JEHCTBUTEIILHOTO YHCIIA;
CTEMNEHb C LEIbIM
MOKa3areleMm,
UCIIOJIb30BATh

MOJIXO IS0 (hOPMY
3aIUCH JACHCTBUTEIHHBIX
YHCeN JUTS PeLICHUS
NPaKTHYECKUX 3a7a4 U
MIPEJCTAaBICHNS JaHHBIX;
CTETIEHb C
panroHaIbHBIM
nokaszaTesiem; Jorapupm
qHCIIa, IECATUYHBIE U
HaTypaJbHbIE
JorapuQmsl;
YVYIIA(MN)3,
YVYIIA(MN)6,
YYIA(MN)16
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ITP35 cBoOo1HO
OTNIEpPUPOBATH
MOHATHSIMHU:
HaTypajJbHOE U 1IeJI0e
YHUCJI0, MHOKECTBA
HATypaJIbHBIX U IEJIBIX
YHUCEeJI, UCTIOIB30BATh
MIPU3HAKU JEIUMOCTH
uensix yucesn, HOJ u
HOK HarypanbHbIx
YUCEJ JUISl PEIICHUS
3a/1a4, MPUMEHSTh
anroput™ EBkinna;
OCTaTKa o MO0,
3aIUCHIBATh
HaTypaJIbHBIC YHCIIa B
Pa3IUYHBIX
MTO3UITMOHHBIX CHCTEMaX
CUHCJICHHUSI;
KOMIUIEKCHOE YHCIIO U
MHOYECTBO
KOMIUIEKCHBIX YHCEII,
MIPEACTABIATH
KOMILJIEKCHBIE YHCIia B
anreOpandecKou u
TPUTOHOMETPUUYECKOI
(dhopme, BBITIOTHATH
apupMeTHIECKHE
orepanuy ¢ HUMHU U
n3o0pakaTh Ha
KOOPJIMHATHOM
MJIOCKOCTH.

YVIIA3, YVYIII6,
YVIIAL5.1, YK]I2,
YPNI1.1, YP]I2

T1P35
VVYIIJI3,
VVTIJI6,
VVIIIS.1,
VK2,
YPI.1,
VP2

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

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

Dxzamen

IT1P36 cBoOo1HO
OTICpUPOBATH
MMOHATHSIMH: TOKJIECTBO,
ypaBHCHHE,
HEPABCHCTBO,
PaBHOCHJIbHBIC
ypaBHCHHS U ypaBHEHUSI-
CICACTBHS,
PaBHOCHIIbHBIE
HEPaBEHCTBA; MPUMEHSITh
pa3IMYHbIE METOIbI
pelIeHUs paroHATbHBIX
U ApoOHO-
paroHaTBLHBIX
ypaBHCHUH, IPUMCHSTh
METO/1 UHTEPBAJIOB ISt
pelIeHNs HePaBEHCTB;

TIP36
YYIII(MU)
3,
VYIII(MU)
6,
YYIII(MU)
10,
YYIII(MU)
16,
YKI(MI)3.
1

31, 32,
33,34, 35
Y2, 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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cBOOOJTHO OTIEPUPOBATH
MOHSATUSAMH: MHOTOWJICH
OT OJJHOM IIEPEMEHHOH,
MHOTOYJIEH C IIEJILIMU
KodpureHTamu,
KOpHU MHOTOWICHA,
MIPUMEHSTH JIeJICHUE
MHOTOYJICHA Ha
MHOTOYJIEH C OCTATKOM,
Teopemy besy u Teopemy
Buera qns pemenust
3a/1a4; CBOOOIHO
OTIEPHPOBATH
MOHSATUSAMHU: CUCTEMA
JIMHEWHBIX YPAaBHEHUH,
MaTpulla, OTMPEICTUTEINb
MaTpullbl 2 X 2 U ero
T€OMETPUUYECKHI CMBICI,
KCIOJIb30BATh CBOMCTBA
OTIpEAECTUTENS 2X2 1JIst
BBIYUCIICHUS €TO
3HAYCHMS, IPUMCHSTH
OTIPEICTTUTENH JITISI
peuIeHust CHCTEMBI
JINHEMHBIX YpaBHCHUH,
MO/JIEIMPOBATH PEAIbHBIE
CUTYAalLlUH C IIOMOIIIBIO
CUCTEMBI JIMHEUHBIX
YpaBHEHUH, UCCIIEIOBATh
IIOCTPOEHHBIE MOJIETH C
ITOMOIIIBIO MaTPUL U
onpeaeuTeNeH,
WHTEPIPETUPOBATH
MOJIY4YEHHBIN pe3ysbTar;
HCIIOJIb30BATh CBOMCTBA
JICCTBUH C KOPHSIMU JIJTS

npeoOpa3oBaHus

BBIPKECHUH;

YYIIA(MU)3,

YYIIA(MN)6,

YYIIA(MHW)10,

YYIIA(MU)16,

VKI(MI)3.1

ITP37 cB0OOIHO T1P37 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OIIepHPOBAThH YVIIA(MN) | 33, 34,35 | 6 hopme pewenus
MNOHATUAMM: (PYHKIIHSA, 11, Vi, V2, 3a0au, 8bINONHEHUS
crocoObl 3a7aHus YVIIA(MN) | V3, V4, KOHMPOJIbHBIX pabom,
(GyHKIMH, B3aUMHO 16, V5, Ve, KapmoueK-3a0anull,
oOpaTHble PYHKIUH, YKAMU)2 | V7, V8 ycmuo2o onpoca.

KOMIO3ULUS GYHKIUH,

rpaduk QyHKINH,
BBITOJIHATh
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3JIEMEHTapHbIE
npeoOpa3oBaHMs
rpaduKoB QYHKIIHI;
o0nacTh onpeeeHus
1 MHOKECTBO
3HaYeHU QyHKLHUH,
Hy"IH (QyHKIHH,
IIPOMEKYTKH
3HAKOINOCTOSIHCTBA;
YETHBIC U

HEUYETHBIC
byHKIIUY,
MEepUOIUUECKHE
byHKUINH,
MIPOMEKYTKH
MOHOTOHHOCTH
(GYHKIMH, MAKCUMYMBI
Y MUHAMYMBI
¢dbyHKIMM, HauboJIbIIee
Y HauMeHbllee
3HaYeHHe PYHKIUU Ha
MIPOMEXKYTKE;
CTerneHHas (pyHKIus ¢
HaTypalbHbIM U LEJIBIM

MoKa3aTesieMm,
rpaduK CTETICHHOU
byHKIIUA C
HaATYpaJIbHBIM H IEJIBIM
nokaszaTtesieM, rpapuk
KOPHS N-0# CTETICHU
KaK (QyHKIIHH
00paTHOM CTENeHH ¢
HATYpaJbHBIM
MOKa3aresneM;

OIIepUPOBATH
MOHATUAMMU: JIMHEHHa,
KBaJ[paTU4HAas U
IpOOHO-JIMHEHHAS
(GyHKLUY, BBIIOJIHATD
3JIEMEHTapHOE
UCClieIOBaHUE U
MOCTPOEHHE UX
rpauKoB;
NoKa3arenpHas u
norapu@muueckas
(GyHKIMHU, UX CBOMCTBA
U rpadukw,
UCMOJb30BATh UX
rpaduKy Il pereHust
YPaBHEHUH;
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VYIIIMID11,
VYIIZI(MA)16,
VKJ(MI)2

ITP38cBo6oaHO
OIepUpPOBATh
IIOHATUAMMU. CI/IHyc,
KOCI/IHyc, TaHI'CHC,
KOTAHI'€HC YUCIIOBOIO
apryMeHTa; apKCHUHYC,
ApKKOCHHYC U
apKTaHMe€HC YHCIIOBOTO
apryMeHTa.

CBob6oaHO
OTIepUpOBaTh
TOHSTUSMU:
TPUTOHOMETPHYIECKAS
OKPYXHOCTb,
oTIpesieNieHne
TPUTOHOMETPUICCKHIX
(GyHKIMHM 4HCI0BOTO
apryMeHTa;
WCTIOJH30BAaTh
rpaduku QyHKIUN 1715
UCCIICIOBAaHUS
MIPOIIECCOB H
3aBUCUMOCTEN MpH
pelIeHNH 3a1a4 13
IPYTUX Y9eOHBIX
MPEIMETOB U PeaTbHOM
KU3HH, BBIPAKATH
dhopmynamu
3aBHCUMOCTH MEXTY
BEJIMYNHAMH,

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

TIP38
VVIII(MU)
10,
VVIII(MI)
16,
VVTII(MI)
17

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

Ilpakmuyeckue 3anamus
6 ghopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCmHo20 onpoca.

Dxzamen

I1P39 cBoOo1HO
OTIePUPOBATH
MOHATHUSMHU:
apupMeTHIECKas U
reoMeTpuuecKas
nporpeccus, 66CKOHEYHO
yOBIBaroIas
reoMeTpuiecKas
MPOrpeCCHsl, TUHEUHBIN
Y DKCTIOHEHIIUATbHBIN
poct, hopMyna CIOKHBIX
MPOIIEHTOB;
MOCJIEIOBATENLHOCTb,
CIIOCOOBI 3aJaHUs
MOCJIEIOBATETLHOCTEH,

TIP39
YYIII(MU)
11,
YKI(MU)2 ,
YPJI(MI)1.
1,
YPI(MWN)4

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

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

Drzamen
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MOHOTOHHBIE U
OTpaHUYEHHBIE
I10CJIEJOBATEIbHOCTH,
IIOHUMAaTh OCHOBBI
3apOKACHUS
MaTeMaTH4YECKOro
aHaJIM3a KaK aHaJln3a
OECKOHEYHO MaJlbIX;
HenpepbIBHbIE (QYHKIIHH,
TOYKH pa3pbiBa rpaduxa
(YHKIMH, aCHMITTOTHI
rpaduka QyHKINY;

(G yHKIMS, HETIpepbIBHAS
Ha OTpe3Ke, IPUMEHSTh
CBOMCTBA HENPEPBIBHBIX
GYHKIUN 1S peIIeHust
3azay;

YVIII(MN)11,

YKAMN)2 ,

YPAMMN)I1.1,

YPI(MIN)4

I1P40 cBoGoaHO 11P40 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH VYVIIAMUN) | 33, 34,35 | 6 popme pewenus
MOHSTUSAMMU: TIEpBasi U 3, Vi, V2, 3a0a4, 8bINOJIHEHUS
BTOpasi MPOU3BOIHBIC YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
(dbyHKIIMM, KacaTelbHas K | 6, V5, Ve, Kapmouek-3a0anuil,
rpaduky GyHKIIAH. YyIiamn) | vz, v§ YCMHO20 onpoca.
Boraucnars 16

MIPOU3BOIHBIE CYMMBI,
MIPOM3BEICHUSI, YACTHOTO
1 KOMIIO3HITUH JABYX
(dbyHKIMHA, 3HATH
MIPOM3BOTHBIC
AJIEeMEHTAPHBIX
(YHKIIMI; KCTIOJIB30BaTh
T€OMETPUYCCKUI 1
(bM3UYECKUI CMBICIT
MIPOM3BOTHOM JIJIst
perieHus 3a1ad.
Hcnonb3oBarh
MIPOU3BOJIHYIO IS
UCCIe0oBaHUS PYHKINUN
Ha MOHOTOHHOCTh U
AKCTPEMYMBI; HAXOIUTh
HanoOoJblIee U
HaMMEHBIIIEEe 3HAYCHHS
(GYHKIIMHM HETIPEPBIBHON
Ha OTPE3KE;
HCIIOJIB30BaTh
MIPOU3BOIHYIO IS
HaXOXKIEHUS
HAWTYYIIETro PelieHus B
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NPUKIIAHBIX, B TOM
YHCIIE COLUAIBHO-
YKOHOMUYECKUX,
3ajaqax, 1y
OIIPEJENICHUsI CKOPOCTHU
U YCKOPEHUS Iporecca,
3aJJaHHOTO (POPMYJIIOi
WIH TpapuKOM;
YVYIII(MU)3,
YYIII(MN)6,
YYI(MUN)16

ITP41 cBoOoIHO
OTICpUPOBATH
IIOHATUAMU .
MHO>KECTBO, onepam/m
HaJ MHOXXECTBaAMHU,
oTIpeJIeNIeHUE, TeOpeMa,
ypaBHEHHUE- CIICJICTBUE,
CBOMCTBO
MaAaTEMATHUYCCKOTO
00BeKTa,
JI0Ka3aTeIbCTBO,
PaBHOCHUIIBLHBIE
ypaBHEHUS U
HEpPaBEHCTBA.

Hcmons30BaTh
TEOPETUKO-
MHO>KECTBEHHBIM
amnmapar JJIsl OTTMCaHUS
peanbHBIX MPOIECCOB U
SIBJICHUM, TIPU
pelIeHuN 3a1a4 13

IPYTUuX Y4eOHBIX
MPEIMETOB;

VYIJIMU)16,
YKI(MU)2, YPJI(MU)2
, YPJI(MU)3

TIP41
VVTII(MI)
16,
YKI(MA)2,
YPI(MH)2 ,
YPI(MU)3

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

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

Dxzamen

I1P42 cBoOoHO
OTICpUPOBATH
MTOHATHSIMH:
UppalMoHalbHBIE,
MMOKa3aTelbHbIE U
norapupmMuIecKue
HEPaBEHCTBA, HAXOJIUTh
WX PEIICHUS C TOMOIIBIO
PaBHOCHIIBHBIX
MePEeX0/I0B;
TPUTOHOMETPHUUECKOE
HEPaBEHCTBO, TPUMEHSTH
HE00X0IuMBbIe (HOPMYITBI
JUIsL pEeIIeHUs OCHOBHBIX

T1P42
VVIII3,
VVILI6,
YVYIII15.1,
VK2,
VYPJI1.1,
YPJI2

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

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

Drzamen
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TUIIOB
TPUTOHOMETPUUECKUX
HEPaBEHCTB; CUCTEMA U
COBOKYITHOCTb
YPaBHEHUH U
HEPABEHCTB,
PaBHOCHJIbHBIE CHCTEMBI
U CUCTEMBI-CIIEJICTBUS,
HaXOJUTh PEIICHUS
CUCTEMBI U
COBOKYITHOCTEMN
paloHaIbHbIX,
MppalMOHAJIbHBIX,
MOKa3aTeIbHbIX U
Jorapu(PMUUIECKUX
YpaBHEHUU U
HEPABEHCTB;
OCYILIECTBIISITH OTOOP
KOpHEH IIPHU pelIeHUN
TPUTOHOMETPHUYECKOTO
YpaBHEHUS;

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

YP/1.1, YP]I2

11P43 pewats | [1P43 31, 32, llpakxmuueckue 3ansamus | IK3ameH
paloHaIbHBIC, YVIIAMN) | 33, 34,35 | 6 popme pewenus
WpparoHaIbHEIE, 11, V2, V2, 3a0a4, 8bINOJIHEHUS
MoKa3aTeIbHbIC, YVIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
morapuMudeckue U 16, V5, Ve, Kapmouek-3a0anuil,
TPUTOHOMETPUUYECKHUE YKIAMN)2 | V7, V8 YCMHO20 onpoca.

ypaBHEHUS u

HEPaBEHCTBA,

coJiepKaliue MOIYIH U
napameTphl;

[Ipumenars
rpaduyeckue MeTOIbI
JUIS pellieHus ypaBHEHUN
Y HEPABEHCTB, a TAKXKE
3a/1a4 ¢ mapaMeTpamu;
MOJENUPOBAThH peaabHbIe
CUTYaIlUH Ha SI3bIKE
anreOphl, COCTABIATH
BBIpAKEHUS1, yPaBHEHUS,
HEpPaBEHCTBA U UX
CUCTEMBI IO YCIIOBUIO
3a/1ayu, UCCIIEI0BAThH
MMOCTPOEHHBIE MOJIETHU C
HCIIOJIb30BAHUEM
ammapara anreopsl,
WHTEPIPETUPOBATH
MOJTYYEHHBIN pe3ysbTar

80



VYIIIMID11,

YVIII(MN)16,

YKIA(MUN)2

I1P44 ctpouts rpaduxu | [1P44 31, 32, Ilpaxmuueckue 3anamus | Ik3amen
kommno3uiuu ¢pyukiuid ¢ | YVIII(MUW) | 33, 34,35 | 6 popme pewenus
IIOMOIIBIO 3, V2, V2, 3a0a4, 8bINOJIHEHUS
3JIEMEHTapHOTO yyiamn) | vs, v4, KOHMPOAbHBIX pabom,
HCCIIEOBAHNSA U CBOUCTB | 6, V5, Ve, Kapmouek-3a0anuil,
KOMIIO3HUIIUH ABYX yyviagmn) | vz, V8 YCMHO20 onpoca.
(byHKIUH; CTPOUTH 10,

reoMerpuueckue odpasel | YVYIII(MN)

YpaBHEHUH U 16,

HEPaBEHCTB Ha YKI(MUN)3.

KOOPJIMHATHOM 1

IUIOCKOCTH;, CBOOOJIHO

OTICpUPOBATH

MOHATHAMU: TpaPUKU

TPUTOHOMETPUICCKHIX

(GyHKIMM; TPUMEHATH

GyHKIUM JUTS

MOJICITUPOBAHUS U

WCCIICIOBAHUS PEaTbHBIX

TIPOIIECCOB.

YVIII(MUA)3,

YVIII(MN)6,

YVITII(MI)10,

YVIIA(MU)16,

YKA(MHN)3.1

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

3NIEMEHTAPHBIX (QYHKIHN
Y BBIYUCIISITH HHTErpasl
no ¢popmyine Hprorona—
JleliOHMIIa; HAXOTUTH
TUTOIIA/T! TITIOCKUX
¢buryp u 06bEMBI TET C
MIOMOIIBIO UHTETPAa;
UMETh MPEJICTABICHHUE O
MaTeMaTH4eCKOM
MOJICTTUPOBAHUH Ha
pUMepe COCTaBIICHHS
mddepeHnanbHbIX
ypaBHEHHIA; peliaTh
NPUKJIaJHbIC 33a]1a4H, B
TOM YHCIIE COLUATBHO-
HKOHOMHYECKOTO U
(bHU3MUECKOTO XapakTepa,
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CpeacTBaMu
MaAaTEMATUUYCCKOI'O
aHaJin3a

YYII(MU)3,
YKI(MW)2, YPII(MH)2
, YPII(MU)3

I1P46 cBoGOAHO
OTIEPUPOBATH
OCHOBHBIMU ITOHSTUAMHA
CTEPEOMETPUH IIpH
peleHuu 3aaay u
MIPOBEACHUU
MATEMATUYCCKUX
pacCyXIeHUI;
HpI/IMerlTB AKCHUOMBI
CTEPEOMETPUU U
CJIICOCTBHUA N3 HUX
NpUPENICHUN
T€OMETPUUECKHX 3a]1a4;
KJ1acCU(pULIPOBAThH
B3aMMHOE
pacnonomeHHe HpSIMI)IX B
MIPOCTPAHCTBE,
IUIOCKOCTEH B
MPOCTPAHCTBE, MPSMBIX
H INIOCKOCTEH B
MPOCTPAHCTBE;

CBo0OonaHo
OTICpPUPOBATH
IMOHATHSIMH, CBSI3aHHBIMH
C yrjlaMu B
MIPOCTPAHCTBE: MEXKIY
MPSIMBIMU B
MIPOCTPAHCTBE, MEXKTY
MPSIMOM U TJIOCKOCTBIO;

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

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

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

I1P47 cBoOoHO
OTICpUPOBATH
MOHSATHSIMH, CBI3aHHBIMHU
C MHOTOTPaHHUKAMHU;

CB00OTHO pacmo3HaBaTh
OCHOBHBIE BH/IBI
MHOTOT'PaHHUKOB(ITPH3M
a, MUpaMu/a,

IIPSAMOYT OJIbHBIN
napajuienenumnesn, Kyo);
KJIaccu(pUIUPOBAThH
MHOTOT'PaHHUKH,

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

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

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

Drzamen
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BBI6I/IpaSI OCHOBaHUA IJIA
KITacCU(UKAIUH;
cBOOOJTHO OTIEPHPOBATH
IIOHATUAMU, CBA3aHHBIMU
C ceueHHeM
MHOTI'OIr'paHHUKOB
IUIOCKOCThIO;

BrinonHsaTh
napajuiesibHOE,
[EHTPAILHOE U
OpTOTOHAJILHOE
MPOEKTUPOBAHNE
¢buryp Ha MIOCKOCTb,
BBITIOJTHSATH
n300paxeHus: Gpuryp
Ha TUIOCKOCTH; CTPOUTH
CCUCHHS
MHOTOTPaHHUKOB
Pa3TUIHBIMHU
METO/IaMH, BBITIOJIHSTH
(BBIHOCHBIE) TJIOCKUE
YepTEeIKU U3 PUCYHKOB
MPOCTHIX 0OBEMHBIX
¢buryp: BUI CBEpPXY,
cOOKYy, CHU3Y;
BBIYHCIIATH TUIOIIAIU
MOBEPXHOCTEMN
MHOTOTPaHHUKOB
(mpu3Mma, mupamua),
TreOMETPUUECKUX T C

MIPUMEHECHHUEM

opmyu;

YVYIIAMN)11,

YKIA(MN)2 ,

YPA(MN)I.1,

YPJI(MIN)4

I1P48 cBoGOAHO 11P48 31, 32, Ilpaxmuueckue 3auamus | Ik3amen
ONIEPUPOBATH YVIII(MU) | 33, 34,35 | 6 popme pewenus
MOHATUSIMH, 3, V2, V2, 3a0ay4, 8bINOJIHEHUS
COOTBETCTBYIOIIMMHU YVYIIAMN) | V3, V4, KOHMPOAbHBIX pabom,
BEKTOpPaM U 6, V5, Ve, Kapmouek-3a0anull,
KOOpAMHATaM B YVYIIAMN) | V7, V8 YCmMHO20 onpoca.
IIPOCTPAHCTBE; 16

BBINOJTHATH JICHCTBUS
HaJl BEKTOPaMH;
cBOOOJTHO OTIEPUPOBATH
TIOHSITHEM BEKTOP B
POCTPAHCTBE;
BBITOJTHATH OTEPaIn
HaJl BEKTOPaMH;
3a7aBaTh IUIOCKOCTh
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YpPaBHEHHUEM B
JIEKapTOBOM CHUCTEME
KOOpJMHAT;
YVYIAMUA)3,
YVYIAMN)6,
yyiammMyle

P49 pemars 3amgaun
Ha JI0Ka3aTeIbCTBO
MaTeMaTUICCKUX
OTHOIIICHUH u
HaXO0XJICHHE
r€OMETPUYECKUX
BEJIMYUH, MIPUMEHSIS
W3BECTHBIE METO/IBI TIPU
peleHnun
MaTeMaTUYECKUX 3aaad
MMOBBIIIEHHOTO u
BBICOKOT'O YPOBHSI
CIIOJKHOCTH,
MIPUMEHSATH
MpoCTeIne
MpOTpaMMHBIE
CpeacTBa u
3JIEKTPOHHO-
KOMMYHUKAI[MOHHbIE
CHUCTEMBI TIPU PEIICHUU
CTEPEOMETPUUECKUX
3aj1a4;

W3Bnekars,
npeoOpa3oBHIBATh U
HMHTEPIIPETUPOBATH
nHpopMaITHIO 0
IPOCTPAHCTBEHHBIX
reOMETPUIECKUX
dburypax,
NPEACTaBICHHYIO Ha
4epTekax U pUCYHKaX;
NPUMEHSATH MTOJTy4eHHbIC
3HAHMA Ha MPAKTHUKE:
CpaBHHBATH U
aHAJIM3UPOBATh
peanbHble CUTYaIUH,
MPUMEHSATh U3y4YEHHbIE
MOHATHUSA B IpOLIECCe
MOMCKA PeLIeHUs
MaTeMaTH4YeCKU
copMyIUpOBaHHON
npooJemsl,
MOJIEIUPOBATH peasibHbIE
CUTYallUu Ha S3bIKE
Te€OMETPHUH, UCCIIE0BATh

TIP49
VVTII(MU)
3,
VVIII(MI)
6,
VVTII(MI)
10,
VVYTII(MI)
16,
VKJI(MA)3.
1

31, 32,
33,34, 35
V2, V2,
V3, V4,
V35, Ve,
V7,V8

Ipaxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, 8bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouex-3a0aHuil,
YCmMHO20 onpoca.

Dxzamen
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IIOCTPOEHHBIE MOJIENIU C
WCTOJIb30BAHUEM
T€OMETPHYCCKUX
MOHATUH U TEOPEM,
ammapara anreopsl,
pelraTh MPaKTHICCKHIEe
3aJjauM, CBSI3aHHBIC C
HaXO0XK/JICHUEM
TCOMETPHYCCKUX
BEIIUYHH; UMETh
IIpe/icTaBIeHUs 00
OCHOBHBIX dTarax
Pa3BHUTHS TECOMETPHH KaK
COCTaBHOM 4acTH
dbyHIaMeHTa pa3BUTHS

TEXHOJIOTHI

YVYIIAMUA)3,

YVIIA(MN)6,

YVYIIAMN)10,

YVIIAMUA)16,

YKIA(MIN)3.1

ITP50 cBoGoaHO T1P50 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEpUPOBATH VVIII3, 33, 34, 35 | 6 popme pewenus
MMOHATUSIMH, YVIII6, V2, V2, 3a0a4, 8bINOJIHEHUS
CBSI3aHHBIMU C VYVII15.1, V3, V4, KOHMPOAbHBIX pabom,
HWIMHAPUYECKOM, VK2, V5, Ve, Kapmouek-3a0anuil,
KOHUYECKOUN 1 YPI1.1, V7, V8 YCMHO20 onpoca.
chepudeckoi YP/I2

MTOBEPXHOCTSAMH,

O0OBSCHATH CIIOCOOBI
MOJTyYCHUS; C TEeIaMu
BpaIICHUS:
[WIAHIPOM, KOHYCOM,
cdepoii u mapom; ¢
KOMOWMHAIUSIMH Tell
BpaIllCHUS U
MHOTOT'PaHHHKOB:
MHOTOI'PaHHHUK,
BITMCAHHBIN B chepy U
OIMCaHHBIN OKOJIO
cdepsl, chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU
TEeJIO BpAIICHHUS;

PacnosnaBath Tenna
BpalieHUs (UIHH]ID,
KOHYC, cdepa U map) u
O0OBSICHATH CIIOCOOBI
MOJTY4EHUS TeI
BpAIICHNUS;
KIIaCCU(HUITMPOBATH
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B3aMMHOE
pacrionoxxenue chepsl
U IUIOCKOCTH;
BBIYHCIISITH BETHYHHBI
3JIEMEHTOB
MHOTOTPaHHUKOB U TEIl
BpalieHus, 00bEMbI U
IJI0LIAAN
IIOBEPXHOCTEH
MHOTOTPaHHUKOB U TEIl
BpaIeHHs,
Tr€OMETPUUECKUX TETI C
MIPUMEHEHHEM
(hopmyI; BEIYUCISITH
COOTHOIIIEHUS MEXTY
IIOUIAIIMHU
ITIOBEPXHOCTEN U
00BEMaMHU TOI00HBIX
Te;

N3obpaxaTh
n3y4aeMble GUTypHI,
BBITIOJIHATH(BBIHOCHBIE)
IJIOCKHE YEPTEkKH U3
PUCYHKOB MPOCTHIX
00BEMHBIX PUTYD: BUTT
CBEpXY, COOKY, CHU3Y,
CTPOUTH CEUEHUS Tell
BpAIllCHHUS;

VY13, YYIIJIG,

VYIIIIS.1, VK2,
VP/1.1, YPII2

IIP51 3agaBath
IJIOCKOCTh YpaBHEHUEM
B JICKAPTOBOM CHCTEME
KOOPJIMHAT; pelaTh
T€OMETPHUYCCKHE 33 ]a4H
Ha BBIYHCJICHHUE YIJIOB
MEXIY MPSIMBIMU U
IUIOCKOCTSIMH,
BBIYUCIICHUE PACCTOSHUN
OT TOYKH JIO INIOCKOCTH,
B 1I€JIOM, Ha IPUMEHEHHE
BEKTOPHO-
KOOPAMHATHOTO METO/a
IIPU PEILICHUY;

cBOOOTHO
OTIePUPOBATH
[MOHATHSIMH,
CBSI3aHHBIMU C
JIBOKEHUEM B

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

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

Ipaxmuueckue 3anamus
6 (hopme pewtenus
3a0a4, 6bINOJHEHUS
KOHMPOJILHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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MPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;

VYIIJI(MI)3,
YKI(MN)2, YPI(MU)2
, YPII(MU)3

IIP52 BBITIOTHATH
M300paKeHUS
MHOTOTPAaHHUKOM H TeJ
BpAIICHUS TIPH
napajuieIbHOM
MEePEeHOCe, LIEHTPATBHOMN
CUMMETpPHH, 3€pKaJIbHON
CUMMETPHH, TIPH
MTOBOPOTE BOKPYT
MIPSIMOM,
npeodpazoBaHus
MoI00Us; CTPOUTH
CeUeHUs
MHOTOTPAaHHUKOB U TEJ
BpAIICHHS: CCUCHHS
IUATUHIpA (MapauieTbHO
Y TIEPIICHIUKYISIPHO
OCH),CeUeHUS
KOHYyca(mapauiebHOe
OCHOBAHUIO U
MPOXOIslIee uepe3
BEpIINHY), CCUCHUS
11apa; UCIoJib30BaTh
METO/IbI IIOCTPOCHUS
CEUEHUI: METO/I CJIEIOB,
METO/1 BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]T
MepeHoca Cexymien
IJIOCKOCTH;
YVIIA(MU)11,
YVIIA(MU)16,
YKIA(MUN)2

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

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

Ipakxmuyeckue 3anamus
6 ghopme pewrenus
3a0au, bINOIHEHUS
KOHMPOJIbHBIX pabom,
Kapmouek-3a0anuil,
YCMHO20 onpoca.

Dxzamen

IIP53 noxa3wniBaTh
r€OMETPHYCCKHIE
YTBEPKICHHUS;
MPUMEHSITh
reoMeTpuueckue (hakThl
JUIS PEIICHUS
CTEPEOMETPUUYECKUX
3a/1a4, MpeanoIararomnx
HECKOJIBKO IIIaroB
peuieHus1, € yCIOBUS
MIPUMEHEHHUS 3a/IaHBI B
SIBHOM M HESIBHOM
dbopme; pemiaTh 3a0a9U
Ha J0Ka3aTeIbCTBO

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

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

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

Drzamen
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MaTeMaTHYECKUX
OTHOUIEHUN U
HAax0XKJICHHUE
reOMETPUUECKHUX
BEITUYHH; IPUMEHSTH
MIPOTrpaMMHBIE CPEJICTBA
Y 3JIEKTPOHHO-
KOMMYHUKAI[UOHHBIC
CUCTEMBI IIPU PEIICHUN
CTEPEOMETPUUECKUX
3a/1a4; IPUMEHATD
MOJTy4YCHHBIC 3HAHUS Ha
MPaKTUKE: CPABHUBAT,
aHATM3UPOBATH U
OIIEHUBAThH PEAIbHBIC
CUTYaIUH, IIPUMEHSATH
W3y4YEHHBIE TIOHSTHS,
TEOpPEMBI, CBOMCTBA B
MpoLecce Moucka
pereHus
MaTeMaTHYECKH
chopmMyTUpPOBAHHOM
poOIeMsl,
MOJENUPOBAThH PeabHbIE
CUTYaIlMH Ha SI3bIKE
TeOMETPHH, UCCIIE0BATh
MOCTPOECHHBIE MOJIENIN C
HCII0JIb30BaHUEM
reOMETPUUECKUX
MOHSITUI U TEOPEM,
amnmapara anreopsl,
peuaTh MpaKTH4YeCcKHue
3aJlauu, CBSI3aHHbBIE C
HaX0XJICHUEM
reOMETPUUECKUX
BEITUYMH; UMETh
npeicTaBIeHHs 00
OCHOBHBIX 3Tarax
Pa3BUTHSI TEOMETPHUH KaK
COCTAaBHOM 4acTu
dbyHIaMeHTa pa3BUTHS

TEXHOJIOTUH.

YVIII(MHN)6,

YVIIA(MH)11,

YVYIII(MH)10,

YYIIAMM)15.1

Yyiamm)17

TTP54 cB06GOTHO 11P54 31, 32, Ilpakmuueckue 3anamus | Ik3ameH
OIIepUpPOBATH VYVIIA(MN) | 33, 34,35 | 6 popme pewenus
HOHATHAMH: rpad, 11, Vi, V2, 3a0a4, 6bINOIHEHUs]
IIOCKUiA rpad, VYKAMM)2, | V3, V4, KOHMPONbHIX pabom,
CBS3HBIN Tpad, yTh B YPAMU)1. | V5, V6, Kapmouex-3a0anull,
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rpade, 1enp, MUK,
JIEpEBO, CTENIEHb
BEPIIHMHEI, IEPEBO
CIIy4alHOTO
IKCIIEPUMEHTA;
CIIy4alHbIN
AKCHEPUMEHT(OMBIT),
Cily4aitHoe cCOOBITHE,
3JIEMEHTapHOE
Cily4JaitHoe cCOOBITHE
(3meMeHTapHBIN UCXO0.T)
CIIy4alHOT'O OTIBITA,
HaXOJUTh BEPOSTHOCTH
COOBITHH B OTIBITAX C
PaBHOBO3MOKHBIMH
AJIEMEHTaAPHBIMHA
COOBITHSIMH; HAXOTUTh
1 GOpMyIUpOBaThH
COOBITHSI: TIEpECeUeHue,
00beAUHEHNE TAaHHBIX
COOBITHI, COOBITHE,
MIPOTHBOIIOJIOKHOE
TAHHOMY,
HCII0JIb30BATh
JyarpaMmbl Dusepa,
KOOPJIUHATHYIO
MPSIMYIO JUISl peIICHUS
3aJ1a4, MoJIb30BaThCA
hopmyIoit ClIoXKEHUS
BEPOSITHOCTEH JUIst
BEPOSITHOCTEH JIBYX U
TpeX CIy4alHbIX
COOBITHIA;

VYIII(MI)11,
VKI(MU)2 ,
YPA(MI)1.1,
VYPI(MI)4

1,
YPI(MU)4

V7,V8

YCmHO2O onpoca.

ITPSS onepupoBars
MOHATUAMMU: YCIIOBHAs
BEPOSITHOCTD,
YMHOXEHUE
BEPOSITHOCTEH,
HE3aBUCHMBbIE COOBITHS,
JIEPEBO CIIy4allHOTO
JKCIIEpUMEHTA,
HaxOJUTb BEPOSATHOCTH
COOBITHI ¢ TOMOIIBIO
IIpaBUJIa YMHOKEHUS,
JepeBa CIIy4aitHOTO
OIIBITA, UCIIOJIB30BATh
¢dbopmyny noaHoH

TIP55
YYIII(MU)
3,
YYIII(MU)
6,
VYIII(MU)
16

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

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

Drzamen
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BEPOSTHOCTH, (popmyIry
baiieca npu pemenun
3a]1a4, ONPENEIATh
HE3aBUCUMOCTb COOBITUI
o GopmyIie u 1o
OpraHu3auu
CIIy4alHOTO
AKCIEPUMEHTA;
MPUMEHSTH U3yUEHHbIE
KOMOHMHATOPHBIE
bopmynbl st
MIEPEYUCIICHUS
3JIEMEHTOB MHOKECTB,
AJIEMEHTApHBIX COOBITUI
CIIy4alHOT'O OTIBITA,
pelieHus 3a1a4 1o
TEOPHUU BEPOSTHOCTEN;

YVITJI(MUN)3,

YVITJI(MN)6,

YVITJI(MI)16

ITP56 cBoGO HO 1IP56 31, 32, llpakxmuueckue 3ansamus | IK3ameH
OTIEPHPOBATH VYVIIAMUN) | 33, 34,35 | 6 popme pewenus

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

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

Heymaua, HezaBucumble | YVIIII(MW) | V7, V8 YCMHO20 onpoca.

WCIIBITAHUS, CEPUS 17

WCIBITAHUN, HAXOIUTh
BEpPOSTHOCTH COOBITHIA: B
CepUHU UCIBITAHUH 10
MIEpPBOro ycrexa, B Cepuu
ucnbiTanui bepuysmim, B
OTIBITE, CBSI3aHHOM CO
CllydaifHbIM BBIOOPOM M3
KOHEYHOU
COBOKYITHOCTH;
CBOOOJHO OTIEPUPOBATH
MOHATHAMHU: CITy4daitHast
BEITUYMHA,
pacnpezeneHue
BEPOSATHOCTEN,
auarpamma
pacrpeaeneHus,
OuHapHas ciydaifHas
BEITUYMHA,
F€OMETPUUYECKOE,
OMHOMHUATBHOE
pacrnpeneneHue;
YyIamm)io,
YVIII(MU)16,
YVITI(MIN)17
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P57 OIIEPUPOBATH
MOHSATUSMH:
COBMECTHOE
pacrmpeziesieHue  JIByX
CIy4alHbIX  BEJIMYHH,
WCIIOJIb30BaTh TaOIUIlY
COBMECTHOTO
pacrnpeneneHus
CIy4alHbIX  BEJIIMYHH
TUTSt BBIJICTICHUS
pacrnpeneneHus

KaX oM BEJIMYMHBI,
ompeieIeHuUs
HE3aBHUCHUMOCTHU
CIy4alHbIX BEJIMYMH;

ABYX

CBOOOJTHO
OTIEPUPOBATH TIOHITHEM
MaTeMaTHYeCKOTO
0KMJIaHHS  CIIy4alHOU
BEJIMYUHBI(pacrpeaene
HUS) W JUCHepcus,
CTaHJapTHOE
OTKJIOHEHHME CITy4aillHOM
BEJIMYMHBI, MPUMEHSITH
CBOMCTBA
MaTeMaTH4eCKOTro
OXXHJAHUI U CBOMCTBA
JUCTIEPCUM  CITy4allHOM
BEJTUYHMHBI
(pacnpenenenus
pelieHuu
BBIYHCIISITh
MaTeMaTH4ecKoe
OKUJJaHKE
OMHOMHAIBHOTO u
reOMETPUYECKOro
pacnpeneneHuit;

VYIIJIMI)11,

VYIIJI(MA)16,
VKJ(MH)2

npu
3ajad4,

TIP57
VVII(MI)
11,
VVIII(MI)
16,
VKJ(MH)2

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

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

Dxzamen

IIP58 BeruncIsIThH
BBIOOPOYHBIE
XapaKTePUCTUKH TIO
JTAHHOU BBIOOPKE U
OIICHHUBATh
XapaKTEePUCTUKH
reHepaIbHOU
COBOKYITHOCTHU JTAHHBIX
0 BBIOOPOYHBIM
XapaKTePUCTHKAM.
OrneHnBaTh BEPOSITHOCTU

T1P58
YYIII(MU)
11,
YKI(MI)2 ,
YPJ(MU)1.
1,
YPI(MWN)4

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

Ipakmuueckue 3anamus
6 popme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHo20 onpoca.

Drzamen

91



COOBITUH U IPOBEPATH
IIPOCTEMIINE
CTaTUCTHUYECKHE
THIIOTE3bI, MOJIb3YSCh
M3YyYECHHBIMU
pacupeneneHusIMH.
YYIIAMU)11,
YKA(MWN)2 ,
YPAMMN)I1.1,
YPI(MIN)4

P59 npuBoanTH
MIPUMEPHI 3a/1a4,
TIPUBOIAIUX K
MOKa3aTeIbHOMY
pacripeniesieHuIo, 3a/1a4,
TIPUBOISAIUX K
HOPMaJIbHOMY
pacrpeeieHuIo.
OnepupoBaTh
MOHATHAMU: (PYHKIIHAS
TJIOTHOCTH BEPOSITHOCTH
MOKa3aTeILHOTO
pacrpeneneHus,
(YHKIIUS TUIOTHOCTH
BEPOSITHOCTH
HOPMaJIbHOTO
pacnpezeneHus,
(YHKIUS TUTIOTHOCTH H
CBOMCTBAa HOPMAJILHOTO
pacnpezeneHus;
OTIPEeIATh

K03 puImeHT TMHEHHOM’
KOPpeJsAIu,
BBIOOPOYHBIN

ko3 durmeHt
Koppenanuu."
YVIIA(MU)11,
YKAMN)2 ,
YPAMMN)I1.1,
YPII(MIN)4

TIP59
VVTI(MI)
11,
VKJI(MA)2,
YPI(MU)L.
1,
YPI(MU)4

31, 32,
33, 34, 35
Vi, V2,
V3, V4,
V35, Ve,
V7,V8

Ipakxmuyeckue 3anamus
6 (hopme pewrenus
3a0a4, Kapmouek-
3aA0aHUl, YCMHO20
onpoca.

Dxzamen

OK4 >ddextuBHO
B3aMMO/ICHICTBOBATD U
paboTaTh B KOJIJICKTHBE
1 KOMaH/IE;
YK(EHIT)2,
YK(EHIT)3

OK4
VKJ(EHIT)2,
VKJI(EHIT)3

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

Ilpakmuueckue 3anHamus
6 hopme peutenus
3a0a4, 8bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmoyex-3a0anutl,
YCmHo20 onpoca.

Drzamen
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