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1. MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma obmieoOpaszoBarensHoro yaeonoro npeamera OVYIL.03
MareMaTtuka npeiHa3HauYeHA IJisl U3y4yeHus MaTeMaTuku B EHoTaeBckoM ¢unaie
I'BOY AO BO «AT'ACY» mnpu peanuszanmuu 00pa3oBaTeIbHONW MPOTrPAMMBbI
CpellHero oo1ero oopa3oBaHus B Mpeesiax OCBOCHHI OCHOBHOM 00pa30BaTeIbHOM
nporpammbl CITO (OITOIT CTIO) no mpodeccun 43.01.09 [1oBap, konaurep.

Pabouas mporpamma yaed6noro npeamera OVYIL.03 Marematnka pa3paborana
B cooTBeTcTBUM ¢ DenepaibHbIM TOCYJAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJApTOM cpenHero obmiero oOpa3oBaHuUs, YTBEepKAEHHBIM [Ipukazom
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot 17 mas 2012r.
Ne 413 (¢ wu3MeHeHUSIMHM U JIOTIOJHEHUsMH),Ha oOcHOBe DenepanabHOii
oOpazoBaTeabHON pOrpaMMbl CpeaHero o011ero oOpa3zoBaHus,
yrBepxkaeHHou] Ipukazom MunucrepcTsa npocsenieHus Poccuiickon denepanuun
ot 18 mas 2023r. Ne371 (c U3BMCHEHUAMH U JOTOJTHCHUSIMH).

OOyueHue MareMaTuke JAET BO3MOXKHOCTh PAa3BUBAaTh y YYaIIUXCS TOYHYIO,
palMoHaNbHYIO W MHPOPMATHBHYIO peyb, yMEHHUE OTOupaTh Hauboiee
MOAXO/SIINE SI3bIKOBBIE, CHMBOJUYECKUE, rpaduUeCcKrue CpeCTBa sl BIPAKEHUS
CY)KJICHUI U HAIJISIIHOTO UX MPEICTABICHUS.

HeobxoaumpiM KOMIIOHEHTOM 00111l KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABJIIE€TCSl OO0llee 3HAKOMCTBO C METOAaMHU TIO3HAHUS JEHCTBUTEIBHOCTH,
MPEACTABICHUE O MPEAMETEe M METOJE€ MAaTEMAaTHKH, €r0 OTIMYHUSAX OT METOJI0B
€CTECTBEHHBIX U TyMaHUTAPHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHUS
MaTeMaTUKHU JJi1 PEelIeHUs HAYYHBIX M MNPUKIAAHBIX 3a7ad. TakuM o00pazom,
MaTreMaTHdeckoe oOpa3oBaHHE BHOCHUT CBOM BKJIaJ B (OpMHUpOBaHHE oOOMIeH
KYJbTYpPhI YEJIOBEKA.

W3ydyeHne MaTeMaTWKH  CHOCOOCTBYET  ACTETHUYECKOMY  BOCHHUTAHUIO
YeJI0BEKa, MOHMMAHHUIO KPacoTbl U M3AIIECTBA MATEMAaTUUYECKUX PACCYKICHUM,
BOCIIPUSTHIO TEOMETPUUECKUX (HOPM, YCBOCHUIO UJEU CUMMETPHH.

Conepxanue mnporpammbl  yueOHoro mpeamera OVIL.03 Maremartuka

HaIpPaBJICHO HA JIOCTUKEHUE CIEIYIOIINX LEIEeH:



e hopmMupoBaHHe  I[EHTPAJIbHBIX MATEMATHUYECKUX TMOHATUNA  (YHUCIIO,
BEeTMYMHA, TeOMeTpudeckas ¢urypa, IepeMeHHas, BEPOATHOCTh, (PYHKITHS,
IIPOU3BOJIHAS, UHTErpan), o0ecreunBaronmx MIPEEMCTBEHHOCTD U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs O0yYaIOIINXCS;

® [IOJIBE/ICHUE YYaIlllUXCAd HAa JOCTYIIHOM [JIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMAaTUKU U OKPY>KAIOLIEro MHUPA, MTOHUMAHUID MAaTEMATHUKHA KaK
4acTH O0IIeH KyJIbTypbl YEJIOBEUECTBA;

® Da3BUTHE HWHTEJUICKTYaJIbHBIX MU TBOPYECKHX CIOCOOHOCTEH ydaluxcs,
MO3HABATEIIbHOM  AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHKY;

e (hopmupoBanre GyHKIUOHATHLHOM MAaTEMaTHYECKON TPaMOTHOCTH: YMEHHSI
pacrio3HaBaTh MaT€MAaTHYECKHUE aCMEKThl B PEANIbHBIX JKU3HEHHBIX CUTyallUsIX U
OpU HW3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HMX Ha SA3bIKE MaTeMAaTUKU W CO3/1aBaTh
MaTeMaTUYECKUE MOJEIHU, IPUMEHITh OCBOCHHBIM MaTeMaTUYECKHUI armapar s
pelieHrs MPaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPHPETUPOBATh U OlLICHUBATH
MOJTyYEHHbIE PE3YIIbTATHI.

[Iporpamma yrayOna€HHOTO YpOBHS TpeAHa3HAadeHa MJisi MPOQHIBHOTO
M3y4eHHUs] MaTeMaTuku. [Ipu BBIMOJHEHUM HSTOW MPOTPaMMbl MPEABSIBISIOTCS
TpeboBaHwUs, COOTBETCTBYIOIIIHE HaIPaBJICHUIO MaTteMaTuKa JUTSt
npodecCHOHaNbHON  AesTeNbHOCTU. BmecTe ¢ TeM BBIMYCKHUK TOJydYaeT
BO3MOXXHOCTh M3yUYMTh MaTE€MaTUKy Ha Topa3io Oojiee BBICOKOM YPOBHE, 4YTO
co3aacT pyHIaMEHT ISl TaJbHEHIIIETO CEPhE3HOTO U3YUCHHUSI MAaTEMATUKH B BY3€.

['maBHBIMU 3a7ja4aMu peanu3aluu nporpammel yaueobnoro npeamera OVYII1.03
Marematnka SBISIOTCS:

. oOecrieueHuss CHOPMUPOBAHHOCTH TMPEACTABICHUM O COIMAIBHBIX,
KYJbTYPHBIX U UCTOPUYECKHUX (PaKTOpax CTAaHOBJICHUS MATEMATUKH;

. obecrieueHus: CHOPMUPOBAHHOCTHU JIOTUIECKOTO, AITOPUTMHYECKOTO H

MaTCMaTH4ICCKOI'O MBIIIJICHU A,



. obecrieueHuss cHOPMUPOBAHHOCTH YMEHUW TPUMEHSTH IMOTYYEHHBIC
3HAHUS MPU PEIICHUU Pa3JIMYHbIX 33]1a4;

. oOecrieueHus: cHOPMUPOBAHHOCTU MPEJICTABIICHUNA O MaTEeMaTHKE Kak
YacTH  OOIIEYENIOBEYECKOM  KYJIbTYpPhl, YHUBEPCAJIBLHOM  SI3bIKE  HAYKH,
MO3BOJISIONIEM OMHUCHIBATH M U3y4aTh PEAIbHbIC MTPOLIECCHI U SIBJICHUS.

B pabouyio mnporpaMmy BKJIIOYEHO COJIEp)KaHUE, HANpPaBJICHHOE Ha
dbopmupoBaHre y 00ydaromuxcsi KOMIETSHIINH, HEOOXOAMMBIX JIJIsi Ka4E€CTBEHHOTO
ocBoenust OIIOIT CTIO na 6a3e 0OCHOBHOTO 0011IeT0 00pa3oBaHUsI — MPOrPAMMBbI

MOJATOTOBKY KBATU(PUIIMPOBAHHBIX padounx, ciayxamux (IITTKPC).

2. OBIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA

Marematuka  sBisercss  GyHIAMEHTAIbHOW  001Ieo0pa3oBaTEIbHBIM
OpPEeIMETOM CO  CIOKMBIIUMCS YCTOMYMBBIM  COJEpKAaHUEM H  OOIIUMHU
TpeOOBaHUSAMU K OJTOTOBKE 00YUYaIOIIUXCSL.

OO0mue e u3ydeHus MaTeMaTHKU TPAJUIIMOHHO PEAU3YIOTCS B YETHIPEX
HaIpaBJICHUSX:

1)  oOmiee npeacraBicHre 00 UACAX U METOAaX MaTEMATHUKH;

2)  WHTCIUICKTYaJIbHOE Pa3BUTHE;

3)  oBuaaeHHE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMCHUSIMH;

4) BOCIIATATENILHOE BO3AEIHCTBYE.

[Ipopunuzanus 1eneid MaTeMaTUYECKOTO OO0pa3oBaHUs OTpa)XaeTcss Ha
BBIOOpPE TIPHOPHUTETOB B OpraHU3allui yUeOHOU JeATEIbHOCTH oO0ydJaronuxcs. J{is
TEXHOJIOTUYECKOro mnpoduiiss npodeccuoHanbHOro o0pa3oBaHMsl BBIOOp LiEnel
CMeEIllaeTCcsl B MparMaTuyecKoOM HamlpaBlIeHUH, MPEIyCMaTPUBAIOIIEM YCUJICHHE U
pacupenue PUKIIATHOTO Xapakrepa U3y4eHUs MaTEeMaTHKH,
IIPEUMYIIECTBEHHOW OpPUEHTALUU HA AJITOPUTMUYECKUM CTWIb I103HABATEIbHOU
JESITEIIBHOCTH.

I[Ipu  ocBoenun npodeccuit  CIIO  TexHONMOrM4eckoro  MpoQuis

npoeccuoHaNbHOr0 00pa30BaHUs MaTeMaTHKa U3ydaeTcs 0oJiee yriryoJIeHHO, KaK
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npouIbHBIA  Yy4eOHBI MpeaMeT, YUMTHIBAIOLIUI creuupuKy OocBauBacMoOn
npodeccumu.

N3yuenne MaremMatuku Kak TOpoduiibHOrO  001Ie00pa3zoBaTEIHLHOTO
yu4e0HOro TpeaMeTa, YYUTHIBAIOIIETO CINEeUU(PUKYy OCBaWBAEMBIX CTYIACHTaAMU
npodeccuit CI1O unu cnermansHoctu CIIO, oOecrieunBaercs:

. BBIOOPOM PaA3JIMYHBIX MOAXO0/A0B K BBEJICHUIO OCHOBHBIX MOHSTUH;

. dbopMUpOBaHHEM CHUCTEMBbl YYEOHBIX 3a/laHui, O0eCIeYnBaIOIIUX
s exTUBHOE OCYIIECTBICHUE BRIOPAHHBIX 1EJIEBBIX YCTAHOBOK;

. oOoramieHueM CIeKTpa CTWIeH y4eOHON NesITEIbHOCTH 3a CYET
COrJIaCOBaHUSl C BEAYLIUMHU JIESITEIbHOCTHBIMU XapaKTEPUCTHKAMU BbIOpAHHOM
npodeccur / CIeUaIbHOCTH.

[IpodunbHas cocraBisOmas OTpakaeTcss B TPEOOBaHUSAX K IOJATOTOBKE
00y4aroluxcs B YaCTH:

. o011eil cCUCTEMBbI 3HAHUI: co/lepKaTeIbHbIE IPUMEPHI UCTIOIb30BAHMS
MaTEeMaTUYECKUX UAECH U METOJOB B IPO(ECCHOHATBHOMN 1€ATEIbHOCTH;

. YMEHMH: pa3iuyue B ypOBHE TpeOOBaHMM K  CJIOXKHOCTU
MPUMEHSEMBIX aJTOPUTMOB;

. IPAKTUYECKOr0 MCIHOJIb30BaHUSI MPUOOPETEHHBIX 3HAHUN M yMEHUI:
VHIMBUIYAJIbHOTO y4€OHOrO OIbITa B IMOCTPOCHHM MaTeMaTUYECKUX MOJeIeH,
BBITIOJIHEHUH UCCIIEA0BATENIbCKUX MPOEKTOB.

Conepxanne ydebnoro npeamera OVIL.03 Marematuka paspaboTaHo B
COOTBETCTBUH C OCHOBHBIMH COJIEPKATEIbHBIMU JIMHUSIMU OOy4YEHHsI MaTeMaTHKE:

. anreOpanyeckasl JTMHUSA, BKIIOYAIOIIAs CUCTEMATU3ALMIO CBEACHHUMN O
Yycliax; U3yuYeHHEe HOBBIX U 00001eHNE paHee U3YUeHHBIX Olepaluii (Bo3BeIeHNE
B CTEINEHb, U3BJIEYEHUE KOPHS, JOrapu(pMHUpPOBAHUE, CUHYC, KOCHHYC, TAHIEHC,
KOTaHTeHC M 0OpaTHbIE K HUM); U3y4YE€HHUE HOBBIX BHUJOB YUCIIOBBIX BBIPAKECHUN U
(bopMyJI; COBEpPIICHCTBOBAHME MMPAKTUUYECKHX HABBIKOB M BBIYMCIUTENILHOM
KyJbTYphl, PAacCUIMPEHHE U COBEPIICHCTBOBAHUE alreOpanyvecKkoro ammapara,
c(OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K PEHICHHIO

MAaTCMAaTUICCKUX U ITPHUKIIAJHBIX 3a1a4;



. TEOPETUKO-(PYHKIIMOHAIbHAS JTUHUS, BKIIOYAIOLIAsi CUCTEMAaTH3aIUIO
U paclldpeHHe CBEACHUH O (PYHKIUAX, COBEPUICHCTBOBAHHME TIpapUUeCcKUX
YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJECSIMH M METOJAMU MaTEMaTHYECKOIO
aHanm3a B 00BEME, MO3BOJISIONIEM HCCIENOBaTh d3JIEMEHTapHbIe (QYHKUUU |
pemary OpocTeMine reoMeTpudeckue, (U3MUecKue U Jpyrue IpHUKIaJHbIE
3a/1a4u;

. JVHUS YpaBHEHWW M HEPABEHCTB, OCHOBAHHAs HAa IIOCTPOCHUM U
UCCIIEJOBAaHUM MaTeMaTHYECKUX MOJIEJEH, NepeceKaroIascs ¢ anreopanyeckoi u
TEOPETUKO-(PYHKIIMOHAJIbBHOM  JIMHUSIMM W BKJIIOYAIOLIAs  pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHHUKH aJIreOpanyecKux MpeoOpa3oBaHU ISl PEIICHHS
YpaBHEHUH, HEPaBEHCTB U CHUCTEM; (OPMUPOBAHHME CIOCOOHOCTH CTPOUTH U
MCCIIE0BATh MPOCTEUIINE MATEMATUYECKUE MOJAENM MPH PEIICHUH MPHUKIATHBIX
3aJ1a4, 3a7a4 U3 CMEXHBIX U CIIEUAJIBHBIX TUCLHUILINH;

. reOMETpUYECKasl JUHMS, BKIIOYAIONIAsl HArJIHbIE MPEACTABICHUS O
IIPOCTPAHCTBEHHBIX (PUTypax U U3y4YE€HUE X CBOMCTB, (GOPMUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpPaXEHMsI, PpPAa3BUTHE CIIOCOOOB I'E€OMETPUYECKUX
U3MEPEHUN, KOOPAMHATHOTO W  BEKTOPHOIO  METONOB ISl PELICHUs
MaTeMaTUYECKUX U NPHUKIAJHBIX 3a1a4;

. CTOXAaCTUYECKasl JIMHUSA, OCHOBaHHAas Ha Pa3BUTHUM KOMOMHATOPHBIX
YMEHHM, TPEICTABICHUNA O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
OKPY’KaroLIEro MUpa.

B Ttemarnueckom maHe mnporpammbl yuyeOHoro mnpeamera OVYIILO3
Marematuka ydeOHbI MaTepuan TMpeacTaBieH B (opMe Uepenyroerocs
pa3BEPTHIBAHUS OCHOBHBIX CO/IEPKATEIbHBIX JIMHUHN (aIreOpandecKkoi, TEOPeTHKO-
(GyHKUIHMOHATIBHOM, YpaBHEHUI U HEPABEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOM),
YTO TMO3BOJSIET THOKO HCIOJNB30BaTh MX PpACHOJIOKEHHE U  B3aUMOCBS3b,
COCTaBJIATh pabouMii KajeHIapHbIN IJ1aH, MO-pa3HOMY uepenys yueOHbIe TeMbl
(rmaBpl y4yeOHHKA), y4uThIBag mpodmwib npodeccrnoHaaIbHOro 00pa3oBaHMUS,
cneuuduky ocauBaemorn npodeccun CIIO mmm cnenumansHoctu CIIO, rinyouny

HN3Yy4YCHUA MaTCpuallia, ypOBCHb INIOATOTOBKH CTYACHTOB I10 IPEAMCETY.



C uenpro peamu3anuu padboyedl MNporpaMMbl BOCHHMTAHHUS H3Yy4YEHHE
OVII.O3Marematuka BeAETCS B XOJI€ YPOUHOW M BHEYPOUHOM JESITEIIBHOCTH,
OCYHIECTBISIEMO (UIMAIOM, COBMECTHO C CEeMbEH W JPYTMMU HHCTUTYTaMu
BOCTIUTAHUSA.

Cornmacuo ®I'OC cpennero obmiero oOpa3oBaHMs, B COOTBETCTBUU C
wiaHoM BHeypouHoil nesrensHocTr OITOIT CITO no mpodeccun 43.01.09 Iloap,
koHauTep B xoae u3ydenus OVYIL.03 Marematuka B Teuenue 1, 2, 3 cemecTpoB
peanusyeTcss Kypc BHEYpOUHOH JesTenbHOCTH (Kypce «WHIuBHAyanbHBIM
npoekT»). O0bEM Kypca - 40 yacos.

B cootBercTBun ¢ yue6HbM muranoM OITOIT CITO mo mpodeccun 43.01.09
[ToBap, xonaurep B xone uzydyenus OVYII1.03 MaremaTuka 1o OKOH4aHUU CEMECTpa
NPOBOJUTCS TEKyIlas aTTecTalus, 3aJaHusi KOTOPOM OXBAaThIBAIOT BCE TEMBI,
U3YYEHHBIE CTYIEHTOM 3a cemecTp. Tekymas arrectanus 3a CEMECTP IPOBOJUTCS
B paMKaX NpPaKTHYECKUX 3aHATHH mo mpenMery. dopma NpoBeneHus TeKylen
aTTeCTallMl — KOHTPOJIbHBIE paOOTHI.

N3yuenune  obmieoOpazoBaTenbHOoro  yuyeOHoro  mpeamera OVYILO3
MaremaTuka 3aBeplIaeTcsl MOJBEIECHUEM HUTOroB B (hOpMe 3K3aMEHa B paMKax
IPOMEXYTOUHOM arrecTaui OO0y4yaroUMXcs B IPOILIECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ momyuenuem cpennero odmero oopazopanus (ITITKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE

VYyueonsiii npeamer OVYIL.03 MaremaTtuka siBiasieTcss y4eOHBIM MPEIMETOM
npeaMeTHor obnactu «Marematuka u uHopmarukay OI'OC cpegHero ob1Iero
oOpa3oBaHUs.

VYueb6nsiit npeamer OVIIL.03 MaTeMatrka BXOJIUT B COCTaB OOIIUX YYEOHBIX
OpeaIMeToB, O00s3aTeNbHBIX S  OCBOEHHUS  TEXHOJOTMYECKOro  mpoduis
npodeccuonansHoro odpazoanus ydebHoro tiana OITOIT CIIO (TTIIKPC) mo
npodeccun 43.01.09 I[loBap, koHAUTEP HA Oa3€ OCHOBHOTO OOIIETO 00pa30BaHUs C
NOJly4YeHUEM cpeaHero oodiero obpasoBanusd. Ha nzydenue ydyeGHOro mpenmMera

Ha yriyO0jaeHHOM ypoBHE oTBoauTcs 192 yaca



4. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
INPEJIMETA
OcBoenue coxaepxanusi ydeOHoro mnpeamera OVYIL.03 MaremaTtuka
o0ecrneunBaeT JOCTHKEHNE 00YyJaIOIUMUCS CIETYIOINUX Pe3yIbTaTOB:

Juunocmmnuix:

JIP6 paciupCHUC KU3HCHHOI'O OIIbITA W OIIbITa ACATCIBHOCTH B IIPOLCCCC

pealn3alii OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCHHUTATECIBHOMN JACATCIIBHOCTH,
B TOM 4YHMCJIC B HaCTH.

rpaxjaHCKOro BOCIMTAHUA

JIP6.1 cpopMHUpPOBAHHOCTh TPAKIAHCKON TMO3UIMH OOYyYarolerocs Kak

aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

JIP6.6 ymvmeHue B3aUMOJICHCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH B
COOTBETCTBHUHM C UX PYHKIUSIMU U Ha3HAUCHUEM,;

JIP6.35 npencTtaBieHrue O MaTeMaTHUYECKUX OCHOBax (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEIYyp TPakKIaHCKOTO oOIIecTBa (BHIOOPHI,

OTPOCHI U APYToE);

NAaTPHOTHYECCKOI'O BOCIIMTAHUSA

JIP6.36 copMHUpPOBAHHOCTh POCCHUMCKOW Tpa)xKAaHCKOW HJICHTUYHOCTH,
YBAXCHUS K MPOIUIOMY W HACTOSIIEMY POCCHUMCKONM MaT€MaTHKH, IIEHHOCTHOE
OTHOIIEHWE K JOCTHUXEHHUSIM POCCHMCKMX MaTEMaTUKOB U POCCUUCKOH
MAaTEMATHYECKOW IIKOJIbI, UCTIOJBb30BAHUE ATUX JOCTUAKECHUN B APYTUX HayKax,

TEXHOJIOTUSX, Chepax SIKOHOMUKH;

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

JIP6.11 oco3HaHuEe TyXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOIa;

JIP6.12 chopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHHS, JTHYECKOTO

MOBEACHMUS,



JIP6.14 oco3HaHue JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYyIIEro;

ICTECTHUYCCKOI'O BOCIIMTAHUSA

JIP6.37 »screTHueckoe OTHOILIEHHWE K MHUPY, BKJIIOYash OCTETHKY

MaTEMaTUYECKUX 3aKOHOMEPHOCTEM, 00BEKTOB, 3a7a4, PEIICHUM, pacCyKICHUM;

JIP6.38 BOCHpMMMYMBOCTE K MATEMATHYECKUM aCIEKTaM pPa3jIU4YHbIX

BHUI0OB HCKYCCTBA,

¢du3nyecKkoro BOCIUTAHUS:

JIP6.21 mnoTpeOHOCT, B (DU3UYECKOM COBEPIICHCTBOBAHUM, 3aHSATHUSIX
CIIOPTHUBHO-03JJOPOBHUTEIIBHON €SI TENBHOCTBIO;
JIP6.39 chopMUpOBAaHHOCTh YMEHUS IPUMEHATh MAaTEMAaTUUECKUE 3HAHUS

B MHTEpEcax 3JI0pOBOro U 0€30I1acHOTO 00pasa >KU3HHU;

JIP6.40 OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
NUTaHue, CcOAJlaHCUPOBAaHHBIM pEXUM 3aHATHA U OTAbIXa, peryJspHas

¢dbuznyeckas akTUBHOCTD ),

TPYAOBOI'O BOCIIMTAHUA

JIP6.23 TrOTOBHOCTh K TpPYyIy, OCO3HAaHHE IIEHHOCTH MAacCTEPCTBA,

Tpyoao0ue;

JIP6.25 unTepec k pa3nuyHbIM cepam mpodeccuoHaTbHON JeATeIbHOCTH,
yYMEHHUE COBEpIAaTh OCO3HAHHBIM BBHIOOp Oymyiiel Mpodeccuu M peaan30BbIBATH
COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

JIP6.41 roTOBHOCTh U CIOCOOHOCTh K MAaTEMaTUYECKOMY OOpa30BaHUIO U

CaM006p330BaHI/IIO Ha IPOTAKCHUU BCcel KHU3HU,

JIP6.42 TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEUIEHWH MPAKTUYECKHUX

3agad MaTeMaTHYEeCKOMN HaITpaBJICHHOCTH,

IKOJOIrNYCCKOI'0 BOCIIMTAHUA




JIP6.27chopMUpPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJbTYpPhl,  IOHHMAaHUE
BIIUSIHUASL COLMAIBbHO-DPKOHOMUYECKUX IMPOILIECCOB HA COCTOSIHUE MPUPOAHOM H
COLIMAJIBHOM CpeJibl, 0CO3HAHKE I100aTBHOTO XapaKTepa IKOJIOTHUECKUX MpooIieM;

JIP6.43 opueHTanusg Ha NPUMEHEHUE MAaTEMaTUYECKHX 3HAHUM I

peleHus 3a/1a9 B 00J1aCTH OKPYXKAIOIICH CPEJIbI;

JIP6.44 ninaHupoBaHKE MOCTYNKOB U OLIEHKH UX BO3MOKHBIX MOCJIEACTBUIM

JUJISL OKPY>KalOIEeH Cpeibl;

IHCHHOCTH HAVYHOI'O ITIO3HAHUSA

JIP6.45  chopMUpPOBAHHOCTH  MHUPOBO33PEHHUS,  COOTBETCTBYIOIIETO

COBPCMCHHOMY YPOBHIO PAa3BHUTHUA HAYKH H O6HIGCTB€HHOﬁ IIPAaKTHUKH,

JIP6.46 moHMMaHHE MaTEMATHYECKONW HAayKh Kak cdepbl 4eJIOBEHYECKOU

JCATCIBHOCTH, OTAlIOB eé Pa3BUTHA U 3HAYNMOCTH AJIA PA3BUTHA HUBUJIN3AIIUHN,

JIP6.47 oBrmaneHne SI3IKOM MAaT€MaTUKH M MATEMaTHYECKOW KyJIbTYypOU

KaK CpCACTBOM IMO3HAHHA MHPA,

JIP6.48 rOTOBHOCTH OCYIIECTBISAITh MPOEKTHYKO U HUCCIEI0BATEIbCKYIO

ACATCIIbHOCTb MHAWBUAYAJIbHO U B I'PYIIIIC.

Memanpeomemmnuix:

MP1 ocBoeHHbIC OOYyYAIOIIMMHUCA  MEXKIPEIMETHBIC  TOHATHS U
YHUBEpCAJIbHBIC  yueOHbIE  JEHCTBHS  (PETyJIsTHBHBIC, IO3HABATCIbHBIC,
KOMMYHUKATUBHBIC);

MP2 cnocoOHOCTh MX HCIIOJIL30BAaHHMS B ITO3HABATEILHON M COIMAJIBbHOU
IPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IUJIAHMPOBAHUIO U OCYILIECTBIICHUIO
y4eOHOM  ACSATEIBbHOCTH,  OpraHu3aluu  y4eOHOro  COTPYJHHMYECTBA  C
NEeJarori4ecKuMy  pabOTHUKAMH M CBEPCTHHKAMH, K YYaCTHIO B TOCTPOEHUU
WHIMBUTyaIbHON 00pa30BaTeIbHOM TPACKTOPUH;

MP3 oBnajeHue HaBBIKAMH Y4e€OHO-UCCIEI0BATEIBLCKOM, MPOECKTHON U

COHHaHBHOﬁ ACATCIIBHOCTH,
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MeranpeaMeTHble pe3yJbTaThl OCBOCHHMS OCHOBHOW 0Opa3oBaTEIbHOM

IIporpaMmsbl DOJIKHBI OTPaKaTh:

Qsnadenue VHUBEDCA/IbHbIMU yueoOHbiMU no3nasamelibHbimu

OeucCmeusimu.

a) 0a30BbIe JOrMYeCcKHe JeHCTBUA:

YVII[A26 BbISBIATE W XapAKTEPU30BATh CYILIECTBCHHBIEC IPHU3HAKHU
MaTeMaTUYeCKUX OOBEKTOB, TMOHATUM, OTHOLIEHUH MEXIy TMOHATUIMH,

dbopMyIHpOBaTh ONPEICTICHUS TOHITHH,

YVIIJ2.1 ycraHaBiauBaTh CYIIECTBEHHBIM TMPHU3HAK KIaccU(UKAIUH,

OCHOBAaHUA OJId O606H_ICHI/I$I M CpAaBHCHUS, KPUTCPUHU ITPOBOJUMOI'O aHAJIN34,

YVIIJA27 BocnpuHuMath, (GOPMYIHPOBATH W  TIPEOOPa3OBBIBATH
CYXKJIEHUS: YTBEPAUTEIbHbBIE U OTPULIATEIbHBIC, EIUHUYHBIC, YACTHBIC U O0IIHE,

YCIIOBHBIE;

YV A(MHN)3 BBISIBJISITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,
B3aMMOCBSI3M U TPOTHUBOpeuMss B (akrax, J[JAaHHBIX, HAOMIOJCHUIX U
YTBEPXKICHUSIX, Tpeajiarath KPUTEPUM [JI BBISIBJICHUS 3aKOHOMEPHOCTEH W

IIPOTHUBOPEUHNIL;

YVII/I28 nenatb BbIBOALI C HCHOJB30BAaHUEM 3aKOHOB  JIOTMKH,

ACAYKTUBHBIX 1 HHAYKTHUBHBIX YMOBaKJIIO‘{eHPlﬁ, YMO3aKHIO‘-ICHI/1ﬁ I10 aHaJIOT'HNH,

YVYIILA(MHN)6 MIPOBOJIUTH CaMOCTOSITEIIBHO JIOKa3aTelIbCTBA
MaTeMaTUYECKUX YTBEPKACHUN (MpsMbIE U OT MNPOTHUBHOTO), BBICTPAUBATh
apryMEHTAIMIO0, TPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH

COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

YVYIIJ29 BwiOupath crnoco0 penieHus y4eOHOM 3amaud (CpaBHUBATH
HECKOJIbKO BapHAHTOB PEIICHUS, BbIOMpaTh Hanbojee MOAXOMSAINIMA C YIETOM

CaMOCTOSATENbHO BbIIETIEHHBIX KPUTEPHEB).

0) 0230BbIE HCCJIET0BATEILCKHE TeHCTBUS:
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YVIII30

I/ICHOJIB3OB3TBBOHpOCBIKaKI/ICCJ'ICI[OBaTeHBCKHﬁHHCTPYMGHTHOSHEIHI/IH,

YVIIA31 dopmynupoBaTh BONPOCH], (UKCHPYIOUIUE MPOTUBOPEUHE,

npo0biemy,

YVYIIJI32 ycraHaBiauBaTh MCKOMOE M JaHHOE, (POpMHpOBATH THIIOTE3Y,

ApryMmCcHTHPOBATh CBOXO ITIO3UIINIO, MHCHHC,

YYILA(MMH)10mpoBoauts
CaMOCTOSITEJIbHOCIIIAHUPOBAHHBIMAIKCIIEPUMEHT,UCCIICIOBAHNE TI0 YCTAHOBJICHHUIO
OCOOCHHOCTEM MaTEMaTHYECKOTO OOBEKTa, SIBICHUSA, MPOIECCa, BBISBICHUIO

3aBUCUMOCTEHN MEXIy 00BEKTaMU, SIBJICHUSIMU, MPOIECCAMU;

YYIA(MHM)11 camocrosiTesbHO (HOpMYIUPOBATH 000OIIEHHS] U BBIBOIBI
0 pe3yibTaTaM MPOBEIEHHOTO HaOMIOJIEHUs, WCCIEI0BAaHUS, OIICHUBAThH

AJOCTOBCPHOCTD ITOJYUYCHHBIX PC3YJIbTATOB, BBIBOAOB U O606Hl€HHﬁ;

N SH)_I33 IIPOrHO3UPOBATE BO3MOKHOC PA3BHUTHUC IIPOLCCCA, a4 TaAKIKC

BBIIBUI'aThb IMPCAIIOJIIOKCHHUA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUSX.

B) padora ¢ naopmalmen:

YVI1 /134 BoisiBAATE A€PUUIUTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX IS

OTBCTA HA BOIIPOC MU AJIA PCHICHUA 3aJa49H,

YVIIJ 21.1 BeiOupaTh UHPOPMALIMIO U3 UCTOUHHUKOB PA3TUYHBIX THUIIOB,
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HUHGOPMAIUIO

pPa3IUYHBIX BUAOB U (POPM IpEICTABICHMUS;

YVIIA(MHN)15.1cTtpykrypupoBath uUHPOpMAIMIO, MPEACTABIATH €€ B

pasnuYHBIX GOopMax, WILTIOCTPUPOBATH TPpadUIECKH;

YVYIIJ35 ornenuBath HaASKHOCTH HHGOPMAIMU 1O CaMOCTOSITEILHO

chOpMYITMPOBAHHBIM KPUTEPHSIM.

YVYIIA(MHN)16 dopmynupoBaTh npsiMble W OOpaTHbIE YTBEPKICHHS,

OTpUIAHUC, BBIBOAWUTL CJIACIACTBUA; PACIIO3HABATHL HCBCPHBLIC YTBCPKACHUA U
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HaXOAUTb B HUX OH_II/I6I(I/I,

YYIIA(MMHU)17 1poBOAUT, MATEMATUYECKUE OSKCIEPUMEHTHI, pPEIIaTh
3a7]a4M MCCJIEI0BATEIBCKOTO XapaKTepa, BbIIBUTATh MPEINOJI0XKECHUS, 10KA3hIBATh
WA  ONpOBEPrarb WX, MPUMEHSAS MHIAYKLUUIO, JACAYKIHUIO, AaHAJOTHIO,

MAaTCMaTHIYCCKUEC MCTOIBI,

Oesnaoenue VHUBEPCAIbHBIMU KOMMYHUKAMUBHLIMU OCUCH BUAMU.

YKA13 BocnpuHuMaTh U (GOPMYIUPOBATH CYKICHUS B COOTBETCTBUU C

YCIIOBUAMM U LCIIAAMU 06H.[€HI/I$I,

YK/I14 sicHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOUKY 3pEHUS B YCTHBIX U

IIMCBMCHHBIX TCKCTAaX,

YKJ/I15 naBaTh NOsICHEHHs] TIO XOAYy PEILICHHS 3a/1aud, KOMMEHTHUPOBATH

ITOJTYYEHHBIN PE3YIIbTAT;

YKA(MM)2 B xoae o0OCyX)IOeHUs 3aJaBaThb BOIPOCHl IO CYIIECTBY
oOcykgaeMol TeMbl, OpoOJIEMbl, pelaeMoW 3aJaud, BbICKA3bIBATh MJIEH,
HAIICJICHHBIE HA TIOMCK PEILICHHUS], COMOCTABIATh CBOM CYKICHHS C CYXKIACHUAMHU
JIPYTUX yYaCTHUKOB JAMAIora, OOHapyXMBaTh paziMiMe U CXOJCTBO MO3ULIUHI, B

KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS,

YKAMM)3 .1 npeacTtaBisdTb  pe3yabTaTbl  pelIEHUs  3aJaud,
HKCIIEPUMEHTA, HCCIEAOBAHUSA, MPOEKTa, CAMOCTOSTEIHLHO BHIOMpATh (QopmaT

BBICTYIUICHHUS C YYETOM 3a/1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

Osnadenue yHugepcaIbHbiMU PezyiAmueHbIMU 0CUCH GUAMU

a) CAaMOOPTraHu3AIUA:

YPA(MMU)1.1 cocTaBnsiTh IUIaH, alrOpUTM pEUICHMs 3aJauyd, BBIOUPAThH
CIocO0  pemieHuss ¢ y4€TOM MMEIOLUXCS PEecypcoB M COOCTBEHHBIX
BO3MO>KHOCTEHN, apryMEHTHPOBATh W KOPPEKTHUPOBATh BAPHUAHTHI PELICHHUUN C

y4€TOM HOBOU MH(OPMAITIH.

0) CAMOKOHTPOJIb:
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YPA(MH)2 BJIQJIETh HAaBbIKAMHM TIO3HABATEIbLHON pedIeKCuu Kak
OCO3HAHUSI COBEPIIAEMBIX JIEUCTBUA M  MBICIUTENIBHBIX MPOIECCOB, HUX
pe3ynbTaToOB; BJIAAETh CIIOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS Mpolecca u
pe3yJibTaTa PEIICHUsI MATEMATUYECKOMN 3a/1a4H;

YPA(MMN)3 npeaBuaceth TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH
pELIEHNH 3aayd, BHOCHUTb KOPPEKTHBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX

06CTO$IT6J'H)CTB, JaHHBIX, HaﬁﬂeHHBIX OH_II/I6OI(, BBISABJICHHBIX TPYHHOCTCﬁ;

YPJI(MHN)4o1icHMBaTh COOTBETCTBUE pE3yjbTaTa LEJIM W YCIOBUSM,
OOBSICHAITh TMPUYMHBI JOCTHUXKEHUS WIM HE JOCTH)KEHUS Ppe3yJIbTaToB

JEATEeIIbHOCTH, HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTBITY.

B) COBMECTHASA 1eATEJIbHOCTD:

YPA21 noHumaTh W WCHOJIB30BATh MPEUMYIIECTBA KOMAHIHOM U
UHAMBUAYAIbHON pPAaOOTHl MpH peUIeHHH Y4YeOHbIX 3a7ad, MPUHUMATH LEJb
COBMECTHOI JEATEIbHOCTH, MJIAHUPOBATh OPraHU3alMI0 COBMECTHOM paloTHI,
pacnpenenars BUAbl padoT, TOroBapUBaThCs, 00CYKIaTh MPOLECC U PE3YJbTaT

paboThI, 06001TIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

YP/122 y4dacTBOBaTh B IpyNIoOBBIX (opmax padoTbi(00CyXaeHus, 0OMEH
MHEHHMIA,«MO3TOBbIE IITYPMbD» U HWHBIC),BBINOIHATh CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM

YdaCTHHKaMH BBaHMO,Z[efICTBHﬂ.

Ilpeomemmnuix (y2nyod1eHHbLIL YPOBEHD):

IIP1 BnameHue MeToJaMH J0KAa3aTENbCTB, allOPUTMAMM PEIICHUS 3a4ady;
yMeHue (QopMyIupoBaTh OMpPEACIICHUSI, aKCHOMbI W TEOPEMbI, MPUMEHSTH HX,

IMPOBOJUTD JOKA3ATCIIbHBIC PACCYIKJICHHUA B XOJAC PCHICHUA 3a/1aq,

IIP2 ymeHue omepupoBaTh MOHATUSMU: CTENEHb YMCIIA, JIorapudm 4ucia;

YMCHHC BBINIOJIHATD BBIYHUCIICHUC 3HAYCHUM M HpeO6p330BaHI/I$I BI)Ipa)KeHI/Iﬁ 6{0)
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CTeeHAMH W  Jjorapudmamu, mpeoOpazoBaHusi  APOOHO-PALMOHAIBHBIX

BBIPAKEHU;

IIP3 ymeHue onepupoBaTh HNOHATUSMH: PAlMOHAIIbHBIC, UPPALIMOHAJIBHBIE,
noKa3aTelbHbIe, CTETIEHHBIC, Jorapu(pMUIecKre, TPUrOHOMETPUUYECKHE YPaBHEHUS

N HCPABCHCTBA, UX CUCTCMBI;

I1P4 ymenue onepupoBaTh NOHATUAMU: (QYHKIHS, HETIpEpbIBHAS (QYHKIHS,
IPOU3BOJHAs, IEepBOOOpa3Has, OIpPENEICHHbI HWHTErpajl; yMEHHE HaXOJIUTh
POU3BOJHBIE JJIEMEHTApHBIX (YHKIUH, HCHOJB3Ys CHPaBOYHBIC MaTepUabI;
UCCIIEIOBaTh B MPOCTEHIIMX CilydasX (YHKIUM Ha MOHOTOHHOCTb, HaXOJWTh
HanOOJIbIINE U HAMMEHBIINE 3HaYEHUsI PYHKUUN; CTPOUTH I'paQUKU MHOTOYJIEHOB
C  WCHOJIB30BAHMEM  ammapara MaTeMaTH4eCKOro  aHajliu3a;  IPUMEHSTHb
IIPOM3BOJHYIO IPU PpELICHUWM 3aJad Ha JBW)XKCHUE;, pelarbh IPaKTUKO-
OpUMEHTUPOBAHHbIE 3aJayd Ha HauOOJbIIME W HAUMEHbIIME 3HAYEHHUS, Ha

HaXOXIACHUC IIYTH, CKOPOCTH U YCKOPCHHA,

IIPS yMeHue omnepupoBaTb NOHATHUSAMHU: paluoOHaNbHas  (QYyHKIMS,
nokasatelbHass (yHKIMs, CTeneHHas QYyHKIus, Jorapudmuueckas QyHKIHS,
TPUTOHOMETPUUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHUE CTPOUTH Ipaduku
U3YYEHHbIX (PYHKUIMH, HUCHOJIB30BaTh TIpaUKd OpU H3YYEHUH MPOLECCOB U
3aBHCUMOCTEH, MpU pelIeHnH 3aJad U3 APYTUX y4eOHBIX MPEeIMETOB U 33Jay U3

peanbHOU XKU3HH; BhIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEJIMYMHAMU;

IIP6 ymeHue pemaTh TEKCTOBBIE 33a/1aud Pa3HBIX THUIIOB (B TOM YHUCJE Ha
MPOIICHTHI, IO W YacTHU, HAa JBUXKEHUE, pabOTy, CTOUMOCTh TOBAapOB U YCIYT,
HAJIOTH, 3aJa4i W3 OOJACTH YyMpaBIICHUS JTUYHBIMU U CEMEWHBIMU (PHHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPABHECHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBUIO
3a/layu, MCCJIEIOBATh MOJYYCHHOE pEIIeHHWE W OIICHWBATh MPaBAONOA00HOCTH

pE3yJIbTaTOB;

IIP7 ymenue onepupoBaTh NOHATUSMU: CpelHEe apuPpMETHUYECKOE,

MeIMaHa, HauOoJblllee U HaUMEHbIlIee 3HAuYeHUs, pa3Max, JAUCIEepCus,
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CTaHJIApPTHOE  OTKJIOHEHHE  YHCIOBOIO  Habopa;  yMEHHE  HM3BIEKaTh,
UHTEPIPETUPOBATh WH(GOPMALIMIO, PEACTABICHHYIO B TaOIUIaX, HA JUarpaMmax,
rpadukax, OTpakarollyl0 CBONCTBa peajbHBIX IMPOLIECCOB U  SIBJICHUM;
NPEICTaBISITh HMHPOPMAIMIO C IMOMOIIBI0 TaONMIl U JUarpaMM; HCCIEeI0BaTh
CTaTUCTUYECKHUE JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM rpaduyecKux METOJO0B U

QJICKTPOHHLBIX CPCACTB,

IIP8 ymeHne omepupoBaTh MOHATUAMM: CIYYaMHBIA OIBIT U CIYy4YalHOE
COOBITHE, BEPOATHOCTD CIYyYalfHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUuecKUX METOAOB; MNPUMEHATh (POPMYIIBI CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEHM, KOMOMHATOpHBbIE (AKThl U (POPMYJIbl NPU PELICHUU
3aJ1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4YaillHBIMU
BEJIMYMHAMU; YMEHHUE NIPUBOJIUTH MIPUMEPHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEIN B

IIPUPOAHBIX U O6HICCTB€HHI>IX SBJICHUAX

P9 yMenue onepupoBaTh MNOHATHSAMU: TOYKA, MpsIMasi, IIJIOCKOCTD,
MPOCTPAHCTBO, ABYIPAHHBIN YTOJI, CKPEIIMBAIOIINECS MPAMBIE, NAPATUIEIBbHOCTD U
MEPIEHAUKYJISIPHOCTD MPSMBIX U TIJIOCKOCTEH, YTOJI MEXAY OPSIMBIMH, YTOJ MEXKIY
MPSIMOM Y TIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTIMU;
YMEHHE HCIOJIb30BaTh IPH PEIICHUH 3aJad HM3y4YeHHBbIC (AaKThl M TEOPEMBI

IJIAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

IIP10 ymeHue onepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHMKA, Ky0, Tmapaieienunes, nOpu3Ma, nupamunaa, ¢urypa u
MOBEPXHOCTh BpAIlEHUs, LWIMHIP, KOHYyC, Mmiap, cdepa, ceyeHuss QUrypsl
BpallleHus, IUIOCKOCTh, Kacaromiasicss cdepbl, LUIUHApPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTU NUPaMUAbI, TPU3MbI, KOHYCa, LHUIUHAPA, MJIomaas chepbl, 00beM
Ky0a, NpSAMOYroJbHOTO MapajUlefienunena, MNUPaMUAbl, MPU3MBL, HIMHAPA,
KOHYycCa, IIapa; YMEHHe HM300pakaTh MHOTOIPAHHUKU M MOBEPXHOCTH BpallleHUS,

HX CCUCHHA OT PYKH, C IOMOINBIO YCPTCIKHBIX HHCTPYMCHTOB H JJICKTPOHHBLIX
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CPEICTB; YMEHHE pAaCIO3HABaTh CUMMETPUI0 B NPOCTPAHCTBE; YMEHHE

pacio3HaBaTh IPABHUJIbHBIC MHOT'OI'PAHHUKH,

P11 ymenuwe omnepupoBaTh MOHSATUSMU: JIBWKEHHUE B TMPOCTPAHCTBE,
noo0HbIe (UTYpbl B MPOCTPAHCTBE;, HCIOIB30BaTh OTHOIICHUE IUIOMIACH

MOBEPXHOCTEN U 00BEMOB TIOJIOOHBIX (GUTYpP MPU PEIICHUH 33]1a4;

IIP12 ymeHHe BBIUUCIATH T€OMETPUUYECKHME BEIWYUHBI (AJIMHA, YOI,
wionaab, 00beM, IUIOMIAJb MOBEPXHOCTH), UCHOJIb3Ys H3ydeHHbIE (OPMYJIbI U

METO/IBI;

IIP13 ymeHue onepupoBaTh IOHATHUAMM: HPSIMOYIOJIbHAs CHCTEMa
KOOpPJIMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISPHOE
IIPOU3BEICHUE, YTOJI MEXIY BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa
Ha YMCJIO; HAaXOAUTh C IMOMOIIbI0 M3YYEHHBIX (OpMYT KOOPAMHATHI CEPEAHHbI

OTPEC3Ka, paCCTOAHHUC MCKIY ABYMA TOUKAMMU,

P14 ymenue BpIOMpaTh MOAXOMSIIMA H3YYECHHBIH METOJ JUIS PEIICHUS
3a/1a4uM, paclio3HaBaTh MaTeMaTHyeckue (aKThl M MaTeMaTHYECKHE MOJICTH B
MPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX, B HCKYCCTBE, YMEHUE MPUBOIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITUM POCCHMCKOM M MHUPOBOM MAaTeMaTHYECKOU

HAYKHU.

P15 ymenue onepupoBaTh MOHATUAMU: ONPEIEICHUE, aKCUOMA, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0Ka3aTEeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH;
ymeHue (popmynupoBaTh O00paTHOE U  MPOTUBOMNOJOXKHOE  YTBEP)KICHHE,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI, UCIOJIB30BATH METOJ MAaTeMaTH4YECKOU
WHIYKLIWHW; TPOBOAUTH JIOKA3aTENIbHBIE PACCYXKICHHS IMPU PEIICHUM 3a/1ad,

OLIEHUBATH JIOTUYECKYIO MPABUIILHOCTD PACCYKICHUM;

IIP16 ymeHne ornepupoBaTh MOHATUSMU: MHOYKECTBO, MOJIMHOKECTBO,
omnepaluny HaJ MHOXECTBAMH; YMEHHUE MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN

arrapar I ONMCAHUS PEATbHBIX MPOLIECCOB U SBJICHUW W MPHU PELICHUHU 33/1a4, B
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TOM YHUCJIE U3 JPYTUX YUYEOHBIX TPEIMETOB;

IIP17 ymenue omepupoBaTh MOHATHAMH: Tpad, cBs3HBIM Tpad, Aepeso,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU

crioco0aMu; UCIOIb30BaTh Tpadbl PHU PEIICHUH 3a]1aY;

IIP18 ymenue CcBOOOJHO  OmEepUpOBaTh  MOHATUSMHU:  COYETAHHE,
NepPEeCTaHOBKA, YUCJIO COYETAHHM, YUCIIO TIepecTaHOBOK; OuHOM HbroToHA; ymeHue

IIPUMCHATD KOM6I/IHaTOpHI>I€ q)aKTBI " PACCYKACHUA MJISI PCIINCHHUA 3a1a4,

IIP19 ymenue oneprpoBaTh NOHATUAMM: HATYPAIbHOE YUCIIO, LEIOE YHUCIIO,
OCTaTOK 10 MOZYJIXO, PAllMOHAIBHOE YUCIIO, HPPALMOHAIBHOE YKCIIO, MHOKECTBA
HAaTypaJbHBIX, ULEJbIX, PAalAOHAIBHBIX, JECUCTBUTEIBHBIX YHCEI; YMEHHUE
UCIOJB30BaTh IMPU3HAKU JIEIMMOCTH, HAaWMEHBUIMM OOLIMH JAeTuTeNlh U
HauMeEHblllee oO0miee KpaTHoe, anropuT™M EBkianaa npu  pelieHud  3ajaad;

3HAKOMCTBO C pa3JIM4YHbIMU ITIO3UITUOHHBIMHA CUCTCMAaMU CHUCJIICHHA,

11P20 YMCHHUC CBO6OI[H0 OIICPHUPOBATE IMMOHATHAMHU: CTCIICHb C IICJIBIM
IIOKa3aTCJICM, KOPCHb HaTypaJIBHOﬁ CTCIICHHU, CTCIICHb C pPallOHAJIIBHBIM
IIoKa3aTcjICM, CTICIICHb C I[GfICTBI/ITCJIBHBIM (BCIHCCTBCHHBIM) IIOKAa3aTCIICM,

jorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

IIP21 ymeHue omnepupoBaTh MOHATHSAMU: TOXKIECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUN U HEPABEHCTB,
PAaBHOCHIIBHOCTh ~ ypaBHEHHiI, HEPAaBEHCTB WM  CHUCTEM, pallMOHAJIbHBIC,
uppalmoHaibHBbIE, MOKa3aTebHEbIE, CTEICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPaBHEHUSI, HEPABEHCTBA U CHCTEMbI; yYMEHHE pellaTh
YpaBHEHMS, HEPABEHCTBA M CHCTEMBI C IMOMOIIBIO PA3IUYHBIX MPUEMOB; peliaTh
yYpaBHEHMS, HEPABEHCTBA M CHCTEMbI C TapaMETpOM; MNPUMEHATh ypaBHEHUS,
HEpPABEHCTBA, UX CHCTEMBI IJI1 PEIICHUST MaTeMaTHYECKHX 3aJad W 3ajad M3

pa3IMyHbIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

P22 ymenue cBOOOAHO OMEPUPOBATH MOHATHUSMU: TpapuK (OYHKIHH,
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oOpaTtHas (QyHKUHMs, KOMIO3ULIUA (PYHKIMHA, TUHEHHAs (YHKIUS, KBaapaTuyHas
GyHKIUS, CTeNeHHas (QYHKIHS C LEJbIM IOKa3aTejaeM, TPUTOHOMETPUUECKHUE
¢yHkuuu, OOpaTHbIE TpPUTOHOMETpUYecKHe (GYHKIMH, TIOKa3aTeidbHas U
Jgorapumuyueckas (QyHKIHH, YMEHUE CTPOUTh Tpaduku (YHKIHUI, BBINOIHATH

npeodpazoBanus rpa@uKoB PyHKIINIM;

YMEHHUE HCIONb30BaTh rpaduku (YHKIMA A1 U3y4YEeHHUs] TPOLIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 337a4 U3 APYTUX yU4eOHBIX MPEAMETOB U U3 PEAIbHON

JKU3HU,; BbIPAKATb (l)OpMyJ'IaMI/I 3aBUCUMOCTHU MCIKAY BCINYHNHAMMU,

YyMEHUE CBOOOJHO ONEPUPOBaTh MOHATUSAMH: YETHOCTh (PYHKIUH,
NEPUOJIMYHOCTh (DYHKIIMU, OTPAHMYEHHOCTh (PYHKUIHUHU, MOHOTOHHOCTbh (DYHKIIUH,
KCTpeMyM (yHKIMM, HauOosplliee W HaUMEHbIlee 3HA4YeHUA (QYHKIUM Ha

IMPOMCIKYTKC; YMCHHC IIPOBOAUTDL UCCIICIOBAHUC q)YHKIII/II/I;

YMEHUE MCIOJb30BaTh CBOWCTBA W Tpaduku (PYHKUMNA I PELICHUS
YpaBHEHHUH, HEPABEHCTB M 33jau ¢ MapamMeTpaMu; u300paxkaTb Ha KOOPAWHATHOU

IIJJOCKOCTY MHOYKECTBA PEIICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM;

P23 ymenue cBOOOIHO ONMEPUPOBATH MOHATHSAMH: IMOCIEAOBATEIHHOCTD,
apumeTnyeckas MOporpeccHsi, TeoMEeTpUyYecKas Mporpeccusi, OECKOHEUYHO
yObIBarowas reoMeTpudecKas IIPOrpECCHS; yMEHUE 3a]1aBaTh

MOCJIE0BaTEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX (POpMYT;

I1P24 ymeHnue onepupoBaTh MOHIATHSIMH: HENPEPBIBHOCTh (DYHKLHH,
acCUMNTOTHl Tpauka (QYHKIUU, TepBas U BTOpas MNPOU3BOAHAS (DYHKIMH,
reOMETPUYECKUA W  (PU3MYECKH CMBICT  TPOU3BOAHON, TIEpPBOOOpa3Has,
ONpEJENCHHBIA MHTErpai; yMEHHE HaXOAUTh ACUMNOTOTHI rpaduka (QyHKINH,
YMEHUE BBIUUCIATH TPOU3BOJHBIE CYMMBbI, TPOU3BENCHUS, YacCTHOTO U

KOMITO3UIIMH (PYHKITUH, HAXOAUTH YpaBHEHUE KacaTelIbHON K rpaduky HyHKIINUU;

YMEHUE HCIOJIb30BaTh MPOW3BOAHYIO ISl MCCIEAOBAaHUA (PYHKUIMM, s

HaXOXKXACHUSA HAWJIIYUIHICTO PCHICHHUA B IIPUKIIAJHBIX, B TOM YHUCIIC COIHAJIBHO-
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DKOHOMHYECKUX © (UBUYECKUX 3aJadax, [JIs OINPEACIICHUS CKOPOCTH U
YCKOPCHHS; HAXOIUTh IUIOMAAM U OOBEeMBl (GUTYpP C TOMOIIBIO HWHTETpaja;
IPUBOJAUTH  IPUMEPBl  MATEMAaTHUYECKOTO  MOJCIUPOBAHUSA C  IIOMOIIBIO

mudpepeHnnanbHbIX ypaBHEHUMH;

IMP25 ymeHue oOmepupoBaTh MOHATHSIMH: KOMIUIEKCHOE  YHCIIO,
COTIPSDKEHHBIE KOMIUICKCHBIE YHCJIa, MOAYJIh W apTyMEHT KOMIUIEKCHOTO YHCIIa,
dbopMa 3amucu KOMIUIEKCHBIX YHCeNl (TeoMeTpHYecKasi, TPUTOHOMETpHUYecKas U
anreOpanyeckas); yMeTb  MPOU3BOAUTH  apU(METUYECKHE  JICUCTBHS  C
KOMITJIEKCHBIMUA YHCJIAMU; TPUBOJIUTH MPUMEPHI MCIOJIB30BAHHUS KOMIUICKCHBIX

YHCell,

P26  ymenue  cBOOOAHO  ONEPUPOBATH  MOHATUSIMU:  CpEIHEE
apumeTrnyeckoe, MeAuaHa, HauOoJblIee M HaWMEHbLIEE 3HAUEHUs, pa3Mmax,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHUE ISl ONMCAHUS YHMCIIOBBIX JAHHBIX; YMEHHE
UCCIIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM IpapuuecKux
METO/JIOB U DJIEKTPOHHBIX CPEACTB; TIpadUyecKd HCCIEA0BATh COBMECTHBIE

HaAOJIIOICHUS C IOMOIIBIO AUarpaMM PacCEMBaHUsI U IMHEHHOM perpeccuy;

P27 ymeHue HaXOAUTh BEPOATHOCTH COOBITHH C HCIOJIb30BAHUEM
rpauyecKux METOJAOB; NMPUMEHATh AJS PElIeHUs 3a1ad (OopMyJibl CIOKEHUS U
YMHOKEHHSI BEPOSATHOCTEH, (hOpMYJITy MOJTHOW BEPOSTHOCTH, (opmyiny bepryiy,
KOMOMHATOpHbIE (akThl U (OPMYJbl; OLIEHHUBATh BEPOATHOCTU peaJbHBIX
COOBITUH;  yMEHHME  ONEepUpOBaTh  MOHATHAMM:  CllydyailHas  BEJIMYMHA,
pacrpeneneHue BEpPOSITHOCTEM, MATEMaTUYECKOE OXHUAAHUE, JUCIIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIy4yalHOW BEIWYMHBI, (DYHKIHMH paclpeAesieHUus u
IJIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEJIbHOIO W HOPMAJIbHOIO PaCIpEEICHUN;
YMEHHE HCIIOJb30BaTh CBOMCTBA U3YUYEHHBIX PACIPEACICHUN I PEIICHUS 3a/1ay;
3HaKOMCTBO C TMOHSTHSMH: 3aKOH OOJIBIIUX YHCET, METOJbl BBIOOPOUHBIX
UCCJIEIOBaHMI; YMEHUE TPUBOIUTH MPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YHCEI

B IIPpUPOAHBIX U O6H_[€CTBCHHBIX SABJICHUAX
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ITP28 ymeHue CcBOOOMHO OMEPUPOBATH MOHATHSAMH: TO4YKa, MpsiMasi,
IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKAW YroJl, JABYTPAHHBIM YroOJ,
TPEXTPaHHBIA yTOJI, TEPECEKAIINEecs, TMapaICIbHBIE H CKPEIIMBAIOIIHECS
psIMbIE, MAPAUICTLHOCTh M MEPICHIUKYISIPHOCTD MPSAMBIX M IUIOCKOCTEH, YTroJ
MEXKTY TPSIMBIMH, YTOJI MEXKIY MPSIMON U TUIOCKOCTBIO, YTOJI MEKIY TIIOCKOCTSIMU;
YMEHHE WCIIOJIb30BaTh MPH PEIICHWW 3a7a4 W3YYCHHbIE (AKThI U TEOPEMBI
IUTAHUMETPHUH, YMEHHUE OICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MUPE;
YMEHHE OIEpPUPOBATh MOHATHSAMH: MHOTOTPAaHHHUK, CEYCHHE MHOTOTPAHHHKA,
MPaBUIBHBIA MHOTOTPAaHHUK, TMpHU3Ma, NHpaMuaa, (uUrypa ©W TMOBEPXHOCTH
BpalieHus, MWINHADP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUS
KOHyCa W IWIWHIpA, MapajulelibHble OCH WM OCHOBAaHHUIO, CEUCHHE II1apa,
IUTIOCKOCTh, Kacaromascs cdepbl, HWINHIpA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHMKA, W300pakaTb MHOTOTPaHHUKUA, (UTYpBl U  TOBEPXHOCTHU
BpAICHUs, UX CEUCHHUS, B TOM YHCJIE€ C IIOMOIIbIO AJIEKTPOHHBIX CPEJICTB; YMEHUE
MIPUMEHSTh CBOMCTBA TEOMETPUUCCKUX (UTYpP, CAMOCTOSATEIRHO (POpMYyIHpPOBATH
OTIpeJICICHHS] U3y4yaeMbIX (DUTyp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
TeOMETpUIECKUX (PUTYp, 000CHOBBIBAThH WJIA OMPOBEPTaTh UX; YMEHNE TIPOBOIUTH
Kiaccuukanuio GUryp mo pasidyHbIM MpPU3HAKAM, BBITIOJHITH HEOOXOIUMBIE

AOITIOJIHUTCIIBHBIC IIOCTPOCHUA

P29 ymeHue cBOOOJHO OMNEPUPOBATH MOHATHAMU: IUIOMIAAb (UTYPHI,
00beM (QUrypsbl, BEIMUMHA YIJIa, PACCTOSHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHHE
MEXAY NPSIMBIMH, PACCTOSHUE MEXAY MIOCKOCTAMH, IUIoNaab chepsbl, MIomaab
NOBEpPXHOCTH  NUPAMU[IbL, MPU3MBI, KOHyca, ULWIMHApa, O00beM KyoOa,
PSIMOYTOJIBHOTO Tapajijlesienuneia, MUPaMUbl, TPU3Mbl, IUIMHIPA, KOHYCA,

apa; yMeHHue HaXOIUTh OTHOIIIEHHE 00bEMOB MOJ00HBIX (DUTYD;

IMP30 ymenue CBOOOAHO  OMEPUPOBATH  MOHATUSMU:  JIBUKCHHE,
napajuleIbHbIA MEepeHOC, CUMMETPHS Ha TUIOCKOCTH M B NMPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue MoJ100us, MOAOOHBIE (PUTYpBI; YMEHHE pacro3HaBaTh PABHbIE U
noI00HbIe (UTYpBI, B TOM YHCJIE B MPUPOJE, UCKYCCTBE, apXUTEKTYpe; YMEHHE
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UCIIOJb30BaTh  F€OMETPUYECKUE  OTHOIIEHHUS, HaXOJUTh TI'€OMETPUYECKHUE
BEJIMYMHBI (JUIMHA, YToJ, IUIOWAdb, O0bEM) MpPHU PEHICHUU 3adad M3 JIPyrux

y‘-Ie6HI)IX mpcaMeETOB 1 U3 peaHBHOﬁ KHN3HU,

IIP31 ymenue cBOOOAHO OMNEPUPOBATH MOHATHAMHU: HIPSIMOYIOJIbHAS
CUCTEMa KOOpPJIMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATBl BEKTOpa, cymma
BEKTOPOB, IPOU3BEJCHUE BEKTOpAa HA YHUCIIO, Pa3jOKEHUE BEKTOpa Mo Oasucy,
CKaJISIPHOE TPOU3BEICHHE, BEKTOPHOE IPOU3BENEHUE, YrOJ MEXIY BEKTOpaMuy;
YMEHUE WCIONb30BaTh BEKTOPHBIA W KOOPAMHATHBIA METOJ MJIA PpPELIEHUs
FEOMETPUYECKHX 3aJad M 3a4ad JAPYTHX Y4YeOHBIX NPEIMETOB; ONEPUPOBATH
HNOHATUAMU: MaTpuia 2 X 2 u 3 X 3, OIpeAesuTeNs MaTPUILbI, T€OMETPUYECKUI

CMBICJI OIIPCACIINUTCIIA,

ITP32 ymeHHe MOAEIMpPOBaTh PEAlbHBIE CUTYallUH Ha S3bIKE MATEMaTHUKU;
COCTaBJISATh BBIPAKEHHS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IIO YCIOBHIO
3a1a4y, MCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHUEM allapara
anreOpbl, UTHTEPIPETUPOBATh MOJYYEHHBIH PE3yJbTaT; CTPOUTh MaTEMaTUYECKUE
MOJENHN C NMTOMOIIBIO T€OMETPUYECKUX MOHITUN W BEJIWYHH, PEIIATh CBA3AHHBIE C
HAMM IPAKTUYECKHE  3a1a4M; COCTaBJIATbH  BEPOSTHOCTHYK)  MOJEIb U
WHTEPIIPETUPOBATh IOJYYEHHBIA pE3yNbTaT; pemlaTh MPUKIAJHBIE 331a4u
CPEACTBAMHM MAaTEMATHUYECKOTO aHAJIN3a, B TOM YHCJIE COLUAIIBHO-3KOHOMHYECKOTO

U (PU3UYECKOT0 XapaKTepa;

P33 ymeHue BbIOUMpATh NOAXOMAIIMNA METON [JIs PEIICHUs 3aJlauu;
MOHMMAaHUE 3HAYMMOCTH MAaTEMAaTUKU B M3YYCHUHU MPUPOIHBIX U OOIIECTBEHHBIX
MIPOLIECCOB U SIBJICHUI; YMEHHUE PACIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATUKU B
HCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUNCKOU
Y MUPOBOM MAaTEMaTUYECKOU HAYKHU.

P34 cBOGOAHO oOmepUpoBaTh TMOHATHSAMU: paIlMOHAIBHOE YHCIIO,
OeckoHeuHasi Tmepuoanyeckas JpoOb, TPOILEHTHI, UPPANHOHATBLHOE YHUCIIO,

MHOJKCCTBA PAllMOHAJIbHBIX H ,HCfICTBHTeHBHBIX qucCeii, MOYJIb HeﬁCTBHTeHBHOFO
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quciia, CTCICHb C HCJIbIM II0KAa3aTCJICM, HCIIOJb30BATH ITOAXOIANIIYIO (bOpMy
3aI1nucu I[CﬁCTBHTGJ'IBHBIX qucesl A PCHICHHA IPAKTHYCCKUX 3adad H
NpCAaACTABJICHUSA HaHHBIX; CTCIICHb C pPAlMOHAJIbHBIM IIOKA3aTCIICM, JIOI’apH(bM

qucia, IeCATUYHBIC U HATYpaJIbHBICIOTapU(MBI;

ITP35 cBOoOOAHO OMEpUpPOBATH MOHIATHAMU: HATYPAIbHOE U II€JI0€ YHUCIIO,
MHOKECTBA HATyPaJbHBIX U LEJbIX YHCEN, UCIOJIb30BATh MIPU3HAKU JCIHUMOCTH
ueneix uucen, HOJ u HOK HaTypanbHbIX umMcen Mg peLICHHS 3ajad,
MIPUMEHSTh aNropuT™M EBKINMAA; OCTaTKa MO MOJYJIIO, 3alIMChIBaTh HATYpaJIbHbIE
YHCJIA B PA3JIMYHBIX MTO3UIMOHHBIX CUCTEMAX CUUCIICHHS; KOMIUIEKCHOE YHCIIO U
MHOJKECTBO KOMIUIEKCHBIX YHCEJ, TMPEACTABISATh KOMIUIEKCHBIE YHCIA B
anredpanuyeckoil U TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apuMETUIECKUE

orepaluy ¢ HUMU U U300pakaTh HaA KOOPIMHATHOM MIIOCKOCTH.

IIP36 cBOOOAHO oOMEpUPOBATH MOHIATHSAMHU: TOXKIECTBO, YpaBHEHUE,
HEPABECHCTBO,  PAaBHOCWJIBHBIE  YPaBHEHHUs] U yPABHEHUA-CIECACTBHUA,
PaBHOCUJIBHBIE HEPABEHCTBA; NPUMEHSATH pPAa3JIMYHBIE METOMbl PEIICHUA
palMOHAIBHBIX W JPOOHO-PAIlMOHANIBHBIX ypaBHEHWH, MPUMEHSATH METO]
WHTEPBAJIOB VISl PEIICHUSI HEPABEHCTB; CBOOOJHO OIMEPUPOBATH MOHATUSIMU:
MHOTOWIEH OT OJIHOM MEPEMEHHOW, MHOTOYJIEH C IeJBbIMU KO3 (UIIUEHTAMHU,
KOPHM MHOTOWIEHA, IPUMEHATH JECJIECHWE MHOIOWICHAa Ha MHOTOYIEH C
ocTaTkoM, Teopemy be3y u teopemy Buera mis peuieHusi 3aaad; CBOOOJHO
ONEPUPOBATh  NOHATUSMM: CHUCTEMA JIMHEWHBIX YpPaBHEHWMH, MaTpula,
ONPEAECTUTENb MATPUIBI 2 X 2 W €ro reOMETPUYECKHM CMBICH, HMCHOJIb30BaTh
CBOWMCTBA ONpEAEHuTeNs 2X2 ISl BBIUMCIEHUS €ro 3HAYCHUS, NPUMEHSTH
ONPEAECIUTENIA ISl PEIIEHUS] CUCTEMBl JMHEWHBIX YpPAaBHEHUMH, MOJEIMPOBATH
pEAIbHBIE CUTYAIIMU C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM, UCCIIEIOBATh
IIOCTPOCHHBIE ~ MOJEIM C  IOMOILIBID  MATpUll U ONPEHECIUTEIIEH,
VHTEPIPETUPOBATH MTOIYUYEHHBIN PE3YJIbTAT; UCIIOJIb30BaTh CBOMCTBA ICHCTBUH C

KOPHSIMU I Pe0Opa30BaHMS BbIPAKEHHUI;
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ITP37 cBOOOMHO OMEPUPOBATH MOHITHSAMH: (YHKIIHS, CIIOCOOBI 3aJaHMs
¢byHKIIMM, B3aUMHO oOOpaTHble (YHKIWH, KOMIO3UIMS (QYHKIUH, Tpaduk
(GYHKIIUH, BBIMONHIATH JJIEMEHTapHBIE MPeoOpa3oBaHUs TpPapUKOB (DYHKIIHIA;
o0nacTb ompeAeNeHUuss M MHOXXECTBO 3HAUCHMN (QYHKIUHU, HYIU (QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA; YETHBICMHCUETHRICYHKIINY, TEPUOTUICCKUEC
(GYHKIIUH, TTPOMEXYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMYMBI ¥ MHHUMYMBI
byHKIIMA, HauOOJbIIEE W HAWMEHbBIIEEe 3HAUCHUE (YHKIMH HA TIPOMEKYTKE;
CTereHHass (QYHKIMS C HATYPaJbHBIM U IENBIMIIOKa3aTeieM, TpaduK CTeIEHHON
(GYHKIIMM C HATypaJbHBIM H IEJBIM MOKa3aTeneM, Tpaduk KOpHS N-Od CTEHeHH

KakK (PyHKIIMU 0OpaTHOM CTENEHU ¢ HATypaIbHBIM MOKA3aTeNIeM;

ONEepUPOBATh MOHATUSAMU: JIMHEWHAs, KBaJpaTU4yHas U APOOHO-JIMHEHHas
(yHKUIHH, BBITOIHSTH 3JIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOEHUE UX IpadrKOB;
nokazaTtenbHasiiorapupmuueckass  (QyHKIUH, HX CBOWMCTBA U rpaduKu,

UCITIOJIB30BATh UX IPapUKH VISl pEIICHUS YpaBHEHUM;

11P38
CBO6OILHOOHepI/IPOBaTBHOHﬂTI/IHMI/I:CI/IHyc,KOCI/IHyc,TaHFeHC,KOTaHFGHC YUCJIOBOI'O

aprymMeHTa; apKCUHYC,apKKOCUHYCHAPKTAHT€HCYUCIIOBOTO apryMEHTA.

CB00OTHOOTIEPUPOBATHIIOHATUSIMU: TPUT OHOMETPUIECKASIOKPY>KHOCTD,
OTpEJICICHHEe  TPUTOHOMETPUYECKUX  (PYHKIIMH  YUCIOBOTO  apryMEHTa;
UCIOJB30BaTh rpadukd  GYHKIUW 718 UCCJEAOBaHUS  MPOILIECCOB U
3aBUCUMOCTEH MPU PElICHUU 3a7a4 U3 APYTUX YU4EOHBIX MPEIMETOB U PEaTbHON

JKNU3HH, BbIPpAXKaTh (bOpMy.TIaMI/I 3aBUCUMOCTHU MCKAY BCINYNHAMM,

P39 cBOOGOmHO omnepupoBaTh MOHATHSAMU:  apupMeTHUYecKas U
reoMeTpuyecKas Mmporpeccusi, OECKOHEYHO YOBbIBaloIlas TreoMeTpuiecKas
nporpeccusi, JUHEHWHBIH M HKCIOHEHUUAJIBHBIM pocT, (opMmyaa CI0XKHBIX
IPOLEHTOB; TOCIEA0BATEIbHOCTh, CHOCOOBI 3aJaHUs TOCJIEI0BATEIbLHOCTEMH,
MOHOTOHHBIE M OIPAaHUYEHHBIC IIOCIEHOBATEIBHOCTH, IIOHUMATh OCHOBBI
3apOKIEHHUSI MAaTEMaTHMYECKOIO aHajau3a Kak aHaiuu3a OECKOHEYHO MaJblX;

HETMpepbIBHbIE (DYHKIIMM, TOYKH pas3peiBa rpaduka G(yHKIUH, aCHUMITOTHI

24



rpaduka QyHkimMH; QyHKINS, HEIPEephIBHAS HA OTPE3KE, MPUMEHSITH CBOMCTBA

HENPEPBIBHBIX (DYHKUIUHN AT peLIeHUs 3a/1a4;

ITP40 cB06OIHO ONEpUpPOBATh MOHITUIMU: TIEPBasi U BTOPasi POU3BOIHbBIE
dbyHKIIMA, KacaTteabHas K Tpaduky GyHKIHH. BEIYUCTATE MPOU3BOIHBIC CYyMMBI,
MPOU3BEJCHUS, YACTHOTO W KOMIO3UIMU NIBYX (GYHKIMHA, 3HaTh MPOU3BOJHbIE
AJIEMEHTAapHBIX (YHKIIMIA; UCIIOIB30BATh T€OMETPUUECKUN U (PU3UUYECKUIM CMBICI
NPOU3BOJAHOM Il  pemieHus 3aaad. lcnosib3oBaTh  MPOU3BOAHYIO  JUIS
ucciaenoBaHusi (GYHKIMM HAa MOHOTOHHOCTh U OKCTPEMYMBI; HaXOJIUTh
HamOoJIblIeE W HavWMEHblllee 3HayeHUs (YHKUUHU HENPEPBIBHOW Ha OTPE3KE;
UCIIOJIb30BaTh MPOM3BOAHYIO I HAaXOXACHUS HAWIy4dlIero pemieHus B
NPUKIAIHBIX, B TOM 4YHUCIE COLUMAIBbHO-3KOHOMHYECKUX, 3aJadax, i
ONpEJENCHUs] CKOPOCTH M YCKOPEHHs Mpouecca, 3aJaHHOTO (OopMyJoll win

rpadukom;

ITP41 cBOOOAHO OIEpUPOBATH MOHSATHUSIMHU: MHOXXECTBO, OIEpalid Haj
MHO>KECTBaMU; OIpeJeJIeHUe, TEeopeMa, YpPaBHEHHUE- CIICJICTBUE, CBOWMCTBO
MaTeMaTHYECKOro O0BEKTa, J0Ka3aTeIbCTBO, PABHOCWUJIbHBIC YypaBHEHUS U

HEPAaBEHCTBA.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIA —anmapar sl OIKMCAHUs
peaJIbHBIX TPOIECCOB W SBJICHHWM, MPU PEHICHUU 3alad U3 APYIHX YYEOHBIX

MIPEIMETOB;

IMP42  cBoOOAHO  omepupoBaTh  MOHATUSIMH:  HpPpAIMOHAIBHBIC,
MoKa3aTelibHble W Jorapu(MUYECKUe HEPaBEHCTBA, HAXOIUTh HMX PEIICHUS C
MOMOIIIBI0O PAaBHOCUJIBHBIX TEPEXO0JIOB; TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSATh HEOOXOMUMble (OPMYJBI JJiIE PEIICHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;, CHUCTEMa M COBOKYIHOCTh YpaBHECHHH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CJIEJCTBUSI, HAXOUTh PELICHUS
CUCTEMBI U COBOKYIMTHOCTEMN pallMOHAIBHBIX, UPPALIMOHATIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUUYECKUX YPaBHEHHUI U HEPABEHCTB; OCYIIECTBISATh OTOOP KOpHEH IpH

pCLICHUH TPUTOHOMETPUYECCKOTO YPAaBHCHMS,;
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IIP43 pewars palUOHAIBHBIE, HPPAUMOHAIBHBIE, IOKA3aTEJIbHBIE,
JorapuMuyueckue ¢ TPUTOHOMETPHUYECKHE YpaBHEHHs U HEPABEHCTBA,

COoACpKaIMC MOAYJIN U ITaPpaMCTPHI,

[TpumensTh rpaduueckre METO bl TSl pEIIeHUs ypaBHEHUN U HEPABEHCTB,
a TaKKe 3aJay ¢ IapaMeTpaMu; MOJCIMPOBATH PEAJbHBIE CUTYAallUU HA S3BIKE
anreopsl, COCTaBJIAThH BBIpaXKCHU,
YPaBHEHMS,HEPABEHCTBANNX CUCTEMBITIOYCIOBUI033/1a41, NCCIIEI0OBATHIIOCTPOCHH
pl€ MOJEIM C UCIOJB30BAaHUEM ammapara anredpbl, HMHTEPIPETUPOBATH

ITOJTYYEHHBIN PE3YNIbTAT.

P44 crtpoutrh rpapukd KOMHOO3MIMU (QYHKUMA C  [OMOIIBIO
3JIEMEHTapHOI'0 MCCIEA0BAHUS U CBOMCTB KOMIIO3UILIMU JBYX (DYHKUUN; CTPOUTH
reoMeTpudyeckre o0pa3bl ypaBHEHM ¥ HEPABEHCTB Ha KOOPAUHATHOM
IUIOCKOCTH; CBOOOJIHO ONEPUPOBATH MOHATUAMU: TPpapUKU TPUTOHOMETPUUYECKUX

GyHKIMI; TPUMEHITh QYHKIUH I MOJEIMPOBAHUS U UCCIIEIOBAHUS PeabHBIX

TIPOIIECCOB.
11P45 CBOOOTHO OTEPUPOBATh HNOHSATUSIMU: nepBooOpazHasi,
ONpEIEIEHHBIN VHTErpall,

HAXOIUTHIIEPBOOOPA3HBICATIEMEHTAPHBIX PYHKIIUHUBBIYUCISTEUHTETPATTIOHOPM
yine Hprotona—JIeiiOnuma; HaxoauTh TUIOMAAN TUIOCKUX (UTYp U OOBEMBI TN C
MOMOIIBIO  WHTErpajia; MMETh  NPEICTAaBICHHE O  MaTeMaTHYECKOM
MOJICIMPOBAaHUU Ha TPUMEpPE COCTaBleHUs IUDPEpeHIMATBLHBIX YPaBHEHUN;
pemarh MPUKIATHBIC 3aJadd, B TOM YHCJIE COIMAIbHO-DKOHOMHUYECKOTO U

(U3MYECKOT0 XapaKTepa, CpeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.

ITP46 cBOOOAHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMHU CTEPEOMETPUH TIPH
pelIeHun 3a/1a4 U TPOBEACHUU MaTeMaTHYECKUX  PaCCyKJICHUM;
MPUMEHSATbAKCUOMBICTEPEOMETPUUUCIIEACTBUSIUZHUXITPUPEIIEHUU T€OMETPUUECKUX
3a/1a4; KIacCU(UITMPOBATHB3AUMHOEPACTIONOKECHUETIPSIMBIXB  IPOCTPAHCTRE,

IJIOCKOCTEW B MPOCTPAHCTBE, MPSMBIX M IJIOCKOCTEW B MpocTpaHcTBe;CBOOOIHO
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OICpupoOBaTh IOHATUAMH, CBA3AHHBIMHU C VyIJIaMHM B IIPOCTPAHCTBE. MCIKAY

IPSAMBIMH B IIPOCTPAHCTBE, MEXKAY NMPSAMOU U IUNIOCKOCTBIO;

IIP47  cBOOOJHO ~ OmMEpUPOBATH  MOHSATUSMH,  CBS3AHHBIMH  C
MHOrorpaHHukamMu; CBOOOHO pacrno3HaBaTh OCHOBHBIE BUJIBI
MHOTOTPaHHUKOB(TIpU3Ma, TUPAMHIA, MPSMOYTOJIbHBIA Mapajienenunesn, Kyo);
KJIacCU(PUIIMPOBAaTh MHOTOTPAHHUKH, BbIOMpas OCHOBAaHUS Jis KiaccU(UKAIUK;
CBOOO/IHO OIEpPUPOBATH MOHSATUSAMH, CBSI3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB

IIJTIOCKOCTBIO,

BelnonHATe  mapasuieNbHoE, LIEHTPAJIbHOE " OpPTOTOHAJILHOE
IPOEKTUPOBAHUE (PUTYp HA IUIOCKOCTb, BBINOJHATH H300pakeHHs] (QUryp Ha
IUIOCKOCTH; CTPOUTh CEYEHHS MHOTOTPAHHUKOB pa3JIMYHBIMU  METOJAaMH,
BBINIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX
¢duryp: Bug cBepxy, COOKy, CHHM3Yy; BBIUHCIATH IUIOMIAAU IOBEPXHOCTEN
MHOTOTPaHHUKOB (IIpU3Ma, MUpamMHuaa), T€OMETPUUYECKUX TeJl C NMPUMEHECHUEM
bopmy;

ITP48 cB0OOAHO OnepUpoBaTh NOHATUSMHU, COOTBETCTBYIOIIMMH BEKTOPaM
U KOOpAMHATaM B MPOCTPAHCTBE; BBINOIHATh JEHCTBUA HaJ BEKTOpPaMU;
CBOOOIHO ONEpUPOBATH TOHATHEM BEKTOP B IPOCTPAHCTBE; BBINOJHATDH

omepaluu HaJ BEKTOpaMH; 3aJaBaTh IJIOCKOCTh YPaBHEHUEM B JEKAPTOBOMU

CUCTEMC KOOpAUHAT,

I1P49 pemath 3a/aud Ha JOKA3aTEJIHLCTBO MaTEMAaTUYECKUX OTHOIIEHUM U
HAXOXJCHUE TE€OMETPUUYECKUX BEIWYMH, MPUMEHSAS HM3BECTHBIE METOJbI TP
pElICHUM MATEMAaTHYEeCKUX 3aJad TOBBIIICHHOTO W  BBICOKOTO  YPOBHSA
CJIOKHOCTH;, TPUMEHSITHh MPOCTEUINNE MPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCIHICHUU CTCPCOMETPUUCCKUX 3a1aq;

N3Bnekats, mnpeoOpa3oBbIBaTh W HWHTEPNPETUPOBATH HH(MOpPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (DUTypax, MpeACTaBICHHYIO Ha YepTekKaxX U

PUCYHKAX; IPHMCHATH IIOJYUYCHHBIC 3HAHMA Ha IIPAKTHUKE. CpaBHHBATb H
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aHAIM3UPOBAaTh pEAIBbHBIE CUTYyallud, NPUMEHSATh W3YYEHHbIE TOHATHS B
IpOIECCe TMOMCKAa PEIICHHUS MaTeMaTH4eCKH CQOpPMYITUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBaTh pEaJbHbIE CUTyallud Ha S3bIKE TE€OMETPUH, HUCCIENI0BATh
MOCTPOEHHBIE MOJIENIM C UCIOJIb30BAHUEM T€OMETPHUUYECKUX MOHSITUH U TEOPEM,
anmapara ajareOpbl, peliaTb NPaKTUYECKUE 3a/layM, CBA3aHHBIE C HAXOXKICHUEM
rE€OMETPUYECKUX BEIMYMH; HMETh IMPEACTaBICHUS OO0 OCHOBHBIX JTalax

pa3BUTHS TEOMETPUHU KaK COCTaBHOU YacTh (hyHIaMEHTa pPa3BUTHsI TEXHOJIOTHIA.

ITP50  cBoOOmHO  omepuUpoBaTh  NOHATHUAMM,  CBSI3AaHHBIMH  C
UUIMHAPUYECKOM, KOHUYECKOM U C(EepUUYecKOil MOBEPXHOCTAMH, OOBSICHITH
CHOCOOBI MOJYYEHHUs; C TeJlaMd BpallCHUS: LWJIMHAPOM, KOHYCOM, c(epol u
1apoM; ¢ KOMOMHALMAMU TE€J BpallleHUs U MHOTOIPAaHHUKOB: MHOTIOIPaHHUK,
BIIUCAaHHBIH B cdepy U OMUCAHHBIA OKOJO cdepbl, cdepa, BIUCAHHAST B

MHOTI'OI'PaHHUK HWJIN TCJIO BpAalllCHUA,

Pacno3naBaTh Tena BpameHus(IMWIMHAP, KOHYC, cdepa U I1Iap)
OOBSICHATH CHOCOOBI MOJTYYEHHMs] TEJ BpallleHUs]; KIacCU(UIIMPOBATh B3aWMHOE
pacroiokeHue chepbl M IUIOCKOCTH;, BBIYHCIATH BEIHYMHBI  DJICMEHTOB
MHOTOTPAaHHUKOB U TeJl BpallleHHs, OOBEMBI W IUIOMIAAM TMOBEPXHOCTEH
MHOTOIPaHHUKOB W T BpalleHHUs, TC€OMETPUUYECKUX TEJI C HNPUMEHEHHUEM
GbopMyJI; BBIUHUCIATH COOTHOIICHHUS MEXKAY IUIOMAIIMH TIOBEPXHOCTEH W

00BEMaMH TTOJIOOHBIX TEJI;

N3o00paxkath  u3ydaeMble  (QUTYPBI,  BBINOJHSATH(BHIHOCHBIC)IJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXY, COOKY, CHH3Y,

CTPOUTH CCUCHUA TCJI BpAIlICHU S,

IIP51 3agaBath MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CHUCTEME KOOPAMHAT;
peliaTh TeOMETPUYECKUE 3aJlaud Ha BBIYMCICHHE YIVIOB MEXAY MPSMBIMUA U
IJIOCKOCTSIMM, BBIYMCJIIEHHE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH, B LIEJIOM, HA

MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/1a MPU PEIICHUU;
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CBO60I[H0 OrncpupoBaTb IMOHATHAMU, CBA3AHHBIMH C JIBHWKCHHUCM B

MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

ITP52 BbINOMHATE M300pa’kK€HHUST MHOTOTPAHHUKOM M TEJl BPALLEHUS MpHU
[IapaJuIeIbBHOM TIEPEHOCE, LEHTPAIBHOM CUMMETPHUH, 3E€PKAIBHOW CHUMMETPUH,
IpU TOBOPOTE BOKPYT MPSIMOM, NMpeoOpa3oBaHUs MOAOOMS; CTPOUTH CEUEHUS
MHOTOTPaHHMKOB M TeJl BpalleHMs: CEYEHUs LUIuHApa (mapaieabHO U
NEPIIEHIUKYJIIPHO  OCH),CEUYEHUs  KOHyca(IapauleIbHOE  OCHOBAaHUIO U
OpOXOJsIlee dYepe3 BEpIIMHY), CEYEeHHs LIapa; UCIOJIb30BaTh METObI
IIOCTPOCHUS CEYEHWW: METOJ CIEA0B, METOJ BHYTPEHHErO IPOCKTUPOBAHUSA,

METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;

IIP53  noka3plBaTh ~ TE€OMETPUYECKHE  YTBEPKICHUS;  MPUMEHSTH
reoMeTpuyeckue  (akTbl Uil pPELIEHHA ~ CTEPEOMETPUYECKUX  3ajad,
MPEAIOJIAaralolMXx HECKOJBKO IIaroB pPELICHUs, €CIA  yCJIOBUS NPUMEHEHUs
3aJlaHbl B SIBHOM W HEsABHOW (opme; peliarth 3aJadyd Ha J0Ka3aTeIbCTBO
MAaTEMATUYECKUX OTHOLICHUA W HAXO0XIACHUE TIE€OMETPUYECKUX BEJIUYUH,
IIPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MpU PELICHUU CTEPEOMETPUUYECKUX 3aJ]a4; NPUMEHSTHh MOJYYCHHBIE 3HAHUS Ha
[PAKTUKE: CpaBHUBATh, AHAJIM3UPOBATH M OLCHUBATh pEaJbHbIC CUTYyallUH,
IIPUMEHATH U3YyUYECHHBIE TTOHSTHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MIOUCKA PEIICHUS
MaTEeMaTU4YeCKl CQPOPMYIMPOBAHHOM MPOOJEMBbI, MOIECIHPOBATH pEabHbIC
CUTyallud Ha $A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajareopsbl, pemaTh
MIPAKTUYECKNUE 3aJa4yd, CBSI3aHHBIE C HAXOXKIECHUEM T'€OMETPUYECKHUX BEIUYMH;
UMETh TIPEACTABJICHHS 00 OCHOBHBIX J3Talax Pa3BUTHsI T€OMETPHUH KaK COCTABHOMN

yacTu (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

ITP54 cBoGoHO OmepUpOBaTh MOHATHAME: Tpad), TIOCKUMA Tpad, CBSI3HBIMI
rpad, nyTh B rpade, 1emnb, LUK, I1ePEBO, CTENIEHb BEPILINHBI, IEPEBO CIIYyYaiHOTO
DKCIIEPUMEHTA;  CIyYalHBId  SKCHEPUMEHT(OMBIT), CIy4ailHO€  COOBITHE,

AJIIEMEHTApHOE CIIy4aiiHOEe COOBITHE (PJIEMEHTAPHBIA UCXOJ) CIYyYalHOTO OTBITA,
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HaXOJUTh  BEPOSATHOCTH COOBITUM B  ONBITaX C  PABHOBO3MOXKHBIMU
DIIEMEHTAapHBIMU  COOBITUSAMHU; HAXOAUTh U (HOPMYIHpPOBaTH  COOBITHS:
nepeceyeHre, OObEIMHEHUE NaHHBIX COOBITHM, COOBITHME, MPOTUBOMOJIOKHOE
JAHHOMY, HCIIOJIb30BaTh JAWarpaMMbl OWjepa, KOOPAWHATHYIO NPSIMYIO s
pelieHus 3a4ay, IO0Jb30BaThCA (HOPMYNION CHOXKEHHS BEPOATHOCTEH IS

BEPOSITHOCTEH JIBYX U TPEX CIy4alHBIX COOBITHI;

IIPSS onepupoBaTe MNOHATUSAMH: YCIOBHAas BEPOSITHOCTb, YMHOYKECHHE
BEPOATHOCTEW, HE3aBUCUMBIE COOBITHS, JEPEBO CIY4YailHOrO SKCIEPUMEHTA,
HaXOJUTh BEPOSITHOCTU COOBITUM C MOMOUIBIO IpaBWja YMHOXEHUS, JEepeBa
CIIy4ailHOTO OMbITa, HCMOJIb30BATh (OPMYIY MOJHON BEPOSTHOCTH, (HOPMYITY
balieca npu pemeHun 3aaay, ONpereisTh HE3aBUCUMOCTb COOBITHI 1O (popmyIie
U 10 OpraHu3aluy CIy4YalHOrO »SKCHEPUMEHTA; MPUMEHITh W3YYCHHbIC
KOMOMHATOpHbIE  (OpMyNbl s TMEPEUYUCTCHHUS  3JIEMEHTOB  MHOXECTB,
AJIEMEHTApHBIX COOBITHI CIy4ailHOrOo oOmbITa, pEIlIeHHs 3aJad [0 TEOpUu

BEPOSITHOCTEN;

P56 cBOGOMHO OmMepupoBaTh MOHATUAMH: OMHAPHBIN CITyYalHBIM OIBIT
(ucnipITaHue), ycnex U Heyjada, He3aBUCHUMbIC HCIBITAHUS, CEpUsl UCIIBITAaHUM,
HAXOJIUTh BEPOATHOCTU COOBITUN: B CEPUU HCIBITAHUN JI0 MEPBOTO ycIexa, B
cepuM HCTbITaHUNW bepHysuM, B OmbITe, CBI3aHHOM CO CIIyYailHBIM BBIOOPOM M3
KOHEUYHOW COBOKYITHOCTHU;, CBOOOJHO ONEPUPOBATh TMOHATUSMU: ClIydaiiHas
BEITMYMHA, pACTIPE/ICIICHIE BEPOITHOCTEH, AUarpaMMa pacrpezesieHus, OuHapHas

cllydaiiHasl BEJIMYMHA, TEOMETPUYECKOE, ONHOMUAIBHOE PAaCIPEIEICHHUE.

IIPS7 omnepupoBarb NOHATUSAMHU: COBMECTHOE pACHPEACICHUE JBYX
CIly4allHbIX BEJIMYUH, HCIOJB30BaTh TAOJMIly COBMECTHOTO paclpeaeeHus
JBYX CJIy4aWHBIX BEJIWUYUH JUIS BBIICICHUS PACIPENCIICHUs KaKI0U BEIWYMHBI,

OIIPCACICHUA HC3aBUCUMOCTHU CJ'Iy‘—IElfIHBIX BCINYHUH,

CBOOOJHO  OMEpHUPOBATH TMOHATHEM MAaTEMAaTUYECKOTO  OXKUIAHUS
CTy4yallHOW BEJIMUMHBI(pacipeesICHus) U TUCTIEPCUs], CTAaHIApPTHOE OTKJIOHEHUE

CIIy4YallHOM BEJIMYMUHBI, TPUMEHSATH CBOMCTBA MATEMATHUYECKOTO OKHIAHUA U
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CBOICTBa JUCHEPCHM CIy4allHOM BEIWYMHBI (pACIpPENENeHUs] NPU PELICHUU
3a/lay,  BBIYUCIIATH  MAaTEMaTHYECKOE  OXHJAHWE  OMHOMHAIBHOIO U

rcoMCTPHUICCKOTO pacnpeaeﬂeHHﬁ;

ITP58 BbIYMCHATH BHIOOPOUYHBIE XAPAKTEPUCTUKH IO JAHHOWU BHIOOpKE U
OLICHUBAaTh  XapaKTEPUCTUKU TEHEPAIbHOM COBOKYIHOCTH JAHHBIX IO
BBIOOPOYHBIM  xapakTepucTukaM. OneHUBaTh BEPOATHOCTH COOBITUH U
IPOBEPATh NPOCTEUIINE CTATUCTUYECKHUE THUIIOTE3bI, MOJIb3YSICh HW3YyYEHHBIMU

PaClpCaACICHUAMUA.

OcBoeHMe cojepKaHHMs  y4eOHOro MpeaMeTa OVIL.06 ®wusuka

obecrieunBaeT JOCTUAKEHNUE 00YUAIOITUMUCS CJICAYIOMMNX O0MX KOMIIEeTeH N :

OK4 DddexktBHO B3auMojaecTBOBaTH M pabOTaTh B KOJJICKTUBE U
KOMaH/I€E.

B pesynpraTte ocBoeHuss yuebnoro mpenmera OVIL.03 Maremaruka
oOydJaromuiics J0JKEeH

3Hamb:

31 ToHATHE  palMOHAJIBHOTO  YHCIIA, OCECKOHEYHOM  JCCATUYHOMN
NEePUOINYECKON APOOU; ONpeeieHre KOPHS N-i CTENEHU, €ro CBOMCTBA; CBOMCTBA
CTENIEHU C palHOHANBHBIM  TIOKa3aTelieM; CBOWCTBAa  (QYHKIHNA, CXEeMy
UCCIIEIOBaHUsT  (DYHKIMM; ONpEJeTIeHUEe CTENeHHOW (YyHKUMHU; TOHATHE
UPPALMOHATILHO YPaBHEHUS;

32 onpeneneHre nokazareabHON (PYHKIUMU U €€ CBOWCTBA; METO/IbI PELICHMUS
MOKAa3aTeJIbHbIX YPaBHEHUW W HEPABEHCTB U WX CHUCTEM; IMOHSATHE Jorapudpma,
OCHOBHOE JIOTapu(PMHUYECKOEe TOXKIECTBO M CBOMCTBa Jorapudmos; Gopmyry
nepexojia; onpeaeseHue Jorapu@Muueckord (yHKIMH U €€ CBOMCTBA; MOHSITHE
JorapuMUYECKOr0  YpaBHEHHMs] W HEpPAaBEHCTBA;  METOAbl  pELICHUs
JorapuMUYECKUX  YpPaBHEHUW;  alTOPUTM  peHIeHUus  JorapupMHUUYECKHX
HEPABEHCTB; MOHATHE KOMOMHATOPHON 3aJjaul U OCHOBHBIX METOJIOB €€ peleHUs
(mepecTaHOBKM, pa3MEUIEHUsl, cOYeTaHUs 0€3 MOBTOPEHUS M C TOBTOPEHUEM);

MOHSATHE JIOTHYECKOW 3a7auu; MPUEMBI pelieHusT KOMOWHATOPHBIX, JIOTUYECKUX
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3aJ1a4; JIEMEHTHI TPa(OBOTO MOJCITUPOBAHUS;

33 moHsATHS CHHYyCa, KOCUHYCA, TAHTCHCA, KOTAHT'€HCA MPOU3BOJILHOTO yIJa;
paJiaHHON MephI yria; Kak ONpeAesATh 3HAKU CHHYCa, KOCHHYyCa W TaHTeHCa
MIPOCTOTO apTyMEHTa 10 YETBEPTSIM; OCHOBHBIC TPUTOHOMETPHUECKHUE TOXKICCTBA;
JI0Ka3aTeNbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKICCTB; (POPMYIBI CHHYCA,
KOCHMHYCa CYMMBI M Pa3HOCTH JBYX YIJIOB; (OPMYJbI JBOWHOTO YIJia; BBIBOJ
dbopMyn TpHUBENEHUS; OMpEICIICHHE apKKOCHHYCa, apKCHHYyca, apKTaHTeHca U
(GbopMyIIBI JIsT PENICHUs MPOCTEHIIINX TPUTOHOMETPHUECKUX YPaBHEHUH; METOIbI
pEIICHNS] TPUTOHOMETPUUYECKUX YPaBHEHUH; 00JIaCTh OMPEACIICHUS W MHOKECTBO
3HAUYCHUN DJIEMEHTAPHBIX TPUTOHOMETPHUSCKUX (DYHKIMHA, TPUTOHOMETPHICCKUE
GbyHKIHUU, UX CBOMCTBA U rpad UKy,

34 OCHOBHBIE TIOHATHS CTEPEOMETPHH; AKCHOMBI CTEPEOMETPHUH M CJICICTBHSI
U3 aKCUOM CTEPEOMETPUU; TIOHSITHE TIOBEPXHOCTH T'C€OMETPUYECKUX TeJ;
NPUKIAAHOE 3HAYECHUE TEOMETPUM; OIpPEICICHHEe NapaUICIbHOCTA MPSIMBbIX;
BO3MOXKHBIC CIydad B3aWMHOTO PAaCIOJIOKCHHS JIBYX MPSMBIX B MPOCTPAHCTBE,
OpsMOM M TUIOCKOCTH; OIpEJEICHHE IMapauleNbHbIX IJIOCKOCTEH; CBOMCTBA M
MPU3HAKK TApaAJJICIBHOCTH TIPSAMBIX M IUIOCKOCTEH; OMpeeieHUe yria MEXIy
JIByMsl TPSIMBIMU; OIpEACICHHEe TEeTpadJpa W MapajuieNienuIea; TIOHATHE
NEPHEHANKYIIPHOCTH  TPSIMOM W TUIOCKOCTH; CBOWCTBA M NPU3HAKU
MEPICHANKYIIPHOCTH TPSIMBIX W TIJIOCKOCTEH; OMpECICHUE MEePICHINKYIIpa u
HAKJIOHHOM; Ompe/eNieHne yria MEXIy MNpsSMOW M IUIOCKOCTBIO; OMpelesieHue
JIBYTPAHHOTO YIJIa, TIOHATHE TMEPHEHANKYISIPHOCTH IUIOCKOCTEH; TIOHSATHE
TPEXTPaHHOTO yTJIa.

35 BuUABl MHOTOTPAHHHWKOB; BHUJBl TMPABWIBHBIX MHOTOTPAHHUKOB U
DJIEMEHTOB WX CHMMETPHUH; DJEMEHTHl KOHYyca: BEpIIMHA, OCh, OOpasyromias,
OCHOBAHHE; OJJIEMEHTHl IWJIMHIpA: OCHOBaHUS, OCh, OOpasymwomas; (HOopMyJIbI
wiomaa OOKOBOM M TIONHOM TMOBEPXHOCTH UMJIWHApPA, KOHYCA; DJIEMEHTHI
YCEUEeHHOTO0 KOHyca; (opmyssl mmiom@aan OOKOBOW ¥ TIOJHOW IMOBEPXHOCTU
UINHApPA, KOHyCa W YCEUEHHOTO KOHyca; ompeaeineHne cdepbl U IIapa;

ypaBHeHue chepsl; hopmyiy momaau chepsl hopmysibl 00bemMa TPSIMOYTOJILHOTO
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napajielienumneaa; Teopemy O oObeMe NpsIMoi Tpu3Mbl; (GopMyry oO0bema
nmuInHApa; Gopmyy odbema mapa; popmyiry miomanau cqepsr;

B pesynprate ocBoenuss yueOnoro mpeamera OVYIIL.03 Marematuka
OOyYJarOIIHIICS TOHKECH

ymemo:

Y1 cBOOGOIHO oOmNEpUPOBATH OCHOBHBIMHU TMOHSTUSMU,  OIPEACIICHUSIMH,
OCHOBHBIMH BHJIAMU OTIPEJICIICHU, OCHOBHBIMH BUJAMU TEOPEM;

Y2 npoBoauTh AOKa3aTeIbHBIE PACCYXKIACHUS HE TOJBKO JJIi 0OOCHOBAHMS
UCTUHHOCTH YTBEPXKACHUMH, HO M B CHUTyalUsIX MOBCEIHEBHOM KU3HH, MPHU
pELICHUH 33a4 U3 IPYTUuX NPEeIMETOB;

Y3  BBHINOJHATH  BBIYUCIEHUS W CTAaHJAPTHBIE  TOXKJIECTBEHHBIC
npeoOpa3oBaHusi ~ TPUTOHOMETPUYECKUX,  JIOTapU(PMHUUECKUX,  CTEIEHHBIX,
UppalMOHAIbHBIX, TEHCTBUTEIbHBIX BBIPAKCHUIA;

Y4 pemath pa3Hble BUJIbl MATEMATHUYECKUX YPABHEHH M HEPABEHCTB U UX
CUCTEM, Pa3JIMYHBIMU METOJIaMH PEIICHHUS;

Y5 BnajeTh OCHOBHBIMU TEOpeMaMH M (POpMyJiaMH, MPUMEHATh UX MPH
pELIeHNE U TOKA3aTeIbCTBE PAa3HbIX MATEMAaTUUECKUX 3a/aY;

Y6 cocraBnsATh M peliaTh YpPaBHEHUs, HEPABEHCTBA, WX CHUCTEMBI IpHU
pelieHny 3aaad.

Y7 npuMeHsaTe  IpoCTENIINE IIPOIPaAMMHBIE CpeacTBanpu

pelIeHUH MaTEMAaTUYECKUX 3a]1ay;

Y8 npumeHATh MaTeMaTUYECKUE 3HAHMS K UCCIECIOBAHUIO OKPYXKAIOIIETO

Mupa (MOJEIUPOBaHNE (PU3NYECKUX TPOLECCOB, 3aJa4l S3KOHOMHUKH ).

S. COLEPKAHE YYEBHOI'O ITPEAMETA

HaumenoBanue Coaep:xanue yueOHOro Mmarepuasia u GopmMbl OpraHu3auuu
pa3iesioB M TeM AeATEeJbHOCTH 00y4aloLuXCs

Pa3zpnen Aaredpa

Tema 1. Conep:kanue y4eOHOT0 MaTepuaJa

HarypaibHble n

MHOkecTBO, Olepalyy HaJl MHOKECTBAMU U UX CBOMCTBA. Jlmarpammsbl
Oitnepa — Benna. [IpuMeHeHne TeOpETUKO- MHOKECTBEHHOIO arrapara
Il pemieHuss 3amad.  PamumonaneHble  uncna. OOBIKHOBEHHBIE |
JECATUYHBIE NPoOU, MPOIEHTHI, OECKOHEUHBIE MEPUOIUYECKUE APOOH.

KOMIIJIEKCHbIC
yucjaa
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[Tpumenenue apoGeil W MPOLEHTOB A pPEIICHUs MPHUKIATHBIX 3ajad.
JeiicTBuTenpHble 4ucia. PanvoHanbHBIE M MPPAlMOHAIBHBIE YHCIIA.
Apudmernueckrue oOrnepanuu ¢ JIeHCTBUTENBHBIMU 4YUCIaMu. Monynb
JEMCTBUTENIBHOTO Yuciia U ero coiictea. [IpubnuxEHHbIe BBIYMCICHHUS,
IIpaBWia OKPYIJVIEHUS, MPUKUIKA W OLIEHKAa pe3y/lbTaTa BBIYMCICHUM.
OCHOBHBIE METOJbl pPELIEHHA LENblX U JApPOOHO-palMOHAIBHBIX
YpaBHCHUN W HEPABEHCTB. JleJICHME MHOTOYIEHAa Ha MHOIOYIEH C
ocraTtkoM. Teopema be3y. MHorowiens! ¢ nensiMu Ko3dduuuenramu.
Teopema Buera.

Pemienne cucteM JMHEWMHBIX ypaBHEHUH. MaTpuiua CUCTEMBbI
JUHEHHBIX ypaBHeHu. Onpenenurens MaTpuibl 2%X2,  ero
TFEOMETPUYECKUN CMBICII M CBOWCTBA; BBIYMCIICHUE €r0 3HAYCHUS;
IIPUMEHEHUE OINpEACHUTEN [UIsl PELICHUs CUCTEMBl JIMHEWHBIX
ypaBHeHHH. PemeHue npuKIagHbIX 3a7ad € MOMOIIBIO CHCTEMBI
JUHENHBIX ypaBHeHM Harypanbnsle u nensie yucna. [Ipumenenue
npusHakoB aenumoctu nensix yucen, HOJ nu HOK, ocratkoB 1o
MOJyJII0, anroputMa EBkinia /i penieHus 3aa4 B LEIbIX YHciax.
KommnekcHble uuncna. AnreOpandeckas M TPUTOHOMETPHUECKAs
(GopMbI 3anKcu KOMIUIEKCHOTO 4ucia. ApupMeTHYeCKUe onepanuu

C KOMIUIEKCHBIMU 4nciiaMu. M300pakeHne KOMIUIEKCHBIX YHMCe Ha
KOOpAHMHATHOM I1ockocTH. Popmyna Myaspa. KopHu N-oi creneHn

U3 KOMIUIEKCHOIO 4ucia. IIpuMeHeHne KOMIIIEKCHBIX 4Yucen AJIs
penieHus (pU3MUECKUX U FeOMETPUUECKUX 3a1au

IIpakTH4yeckue 3aHATHS:
Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHviM memam. Ycmmoli
onpoc.

Tema 2.
KopHu, crenenu u
Jorapu(pmsl

Tema 2.1
KopHu u crenenu.

Coaep:xanue yueOHOIro MaTepuaJia

Apudmerndeckuil KOpeHb HaTypaJbHOW CTENEHM M ero CBOWCTBA.
[TpeoOpa3oBaHusl UYUCIIOBBIX BBIPAXKEHUH, COJEpXKAIIUX CTENEHU U
kopHH. HppanuoHanbHble ypaBHeHHs. OCHOBHBIE METOIbI PELICHUS
UpPPALMOHATIBHBIX YpaBHEHHH. PaBHOCHIIbHBIE NEPEXO/bl B PELICHUU
UppalMOHATBHBIX ypaBHeHMH. CBolicTBa M TrpaduK KOpHS N-oi
CTETIEHM Kak (YHKUUMH OOpaTHOM CTeMeHW C HaTypajJbHBIM
roKaszaresieM

Tema 2.2
Jlorapugm.
Jlorapugm yuciaa.

Jlorapudm uucna. CoiictBa snorapudma. JleciTUUHBIE U
HaTypaibHble Jorapupmel. [IpeoOpa3oBaHue BbIpakeHUil,
conepxanux jorapudmel. Jlorapupmuueckast GyHkus, e€
cBoiictBa u rpaduk. Vcnons3zoBanue rpaduxa (yHKIUN

JUIsl pemieHust ypaBHeHui. Jlorapudmuueckue ypaBHEHHS.
OcHoBHbIE METOJIbl ~ peUIeHHs]  JIOTapUPMUUYECKHX
YpaBHEHUM.

PaBHOCWIIbHBIE TEpEXObl B pEHICHUH JOTapU(PMHUUECKUX YpaBHEHHM
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Tema 2.3
IIpeoOpa3oBanue
ajiredpanvecKux
BbIPasKeHM .

CreneHb C pallMOHAIBHBIM TTOKa3aTesieM U €€ CBOMCTBA.

[Toka3zarenbHas (yHkuus, e€ cBoiictBa U rpadukx. McnonpzoBanue
rpaduka GyHKIUHU 171 peIICHHUs YPAaBHEHHH.

[Toka3arenbHble  ypaBHeHMs.  OCHOBHbIE ~ METOABI  pEIICHUS
nokasarelibHbIX ypaBHeHUI. KonTponbHas pabora Ne 1

IpakTnyeckmne 3aHATHS:
Pewenue 3a0au (kapmouek-3adanuii) no uzyyeHHvIM memam. Ycmuoii
onpoc.

Paznea I'eomerpust

Tema 3.
IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

Conep:kaHue y4eOHOT0 MaTepHuaJia

OcHOBHBIE TNpPOCTpaHCTBEHHble GUrypbl. IloHsATHs cTepeomeTpuu:
TOYKa, MpsMas, IUIOCKOCTh, NpOCTpaHCcTBO. (OCHOBHBIE IIpaBHiIa
n300paXEeHUs HAa PUCYHKE IUIOCKOCTH, MapaulIeNbHbIX HPAMBIX
(oTpe3koB), cepenunbl oTpe3ka.lloHsaTus: nepecekaroumecs MIOCKOCTH,
IepeceKaroIuecs  npsiMasi M IJIOCKOCTB;  IOJIYIIPOCTPAHCTBO.
MHOrorpaHHUKH, HW300paXEHHE TMPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOIIUX OOBEKTOB. AKCHOMBI CTEPEOMETPUU H
nepBbie creAcTBUs 3 HUX. CrocoObl 3aaHns MPSIMBIX U IJIOCKOCTEH B
npoctpacTBe. OOo3HaueHMsT MpsMbIX U IIockocTed. CedeHus.
N300paxeHue ceueHu mupaMuibl, Ky0a U MPU3Mbl, KOTOPbHIE IPOXOISAT
yepe3 ux péopa. M3o0paxeHue nepecedeHns NOIyYEHHBIX MJIOCKOCTEH.
PackpammBaHue MOCTPOEHHBIX CEUYEHHM pa3HbIMU LBETaMH. Meton
CJIEIOB AJIsl IIOCTPOEHHs cedeHHi. CBOMCTBA NEPECEUEHUN NPSIMBIX U
mwiockocteil. [locTpoenue ceyenuit B nupamuze, Kyoe no TpéM TOUKam
Ha péOpax. CozgaHMe BBIHOCHBIX UepTeXeW U 3aluch IIaroB
IIOCTPOCHHS. IToBTOpeHUE IIJITAHUMETPHH. Teopema 0
IPONOPLHMOHANBHBIX oTpe3kax. Ilogobue TpeyrompHHKOB. Teopema
Menenas. Pacy€rsl B CedeHMsIX Ha BBIHOCHBIX dYeprexax. Mcropus
pa3BUTHA IUIAHUMETPUHM U CTEPEOMETpUU. B3aumMHOE pacrnosiokeHue
npsiMbIx B mpoctpaHcTBe. CkpemuBaromuecs mnpsmele. [IpusHaku
CKpeluBaImuxcs npsameix. [lapamienpHbie NpsiMble B IPOCTPAHCTBE.
Teopema O CylIeCTBOBAHUU U €IMHCTBEHHOCTH MPSIMOW MapajuieIbHOM
JAHHOM NIPSAMOM, NPOXOIALIEH Yepe3 TOUYKYy IPOCTPAHCTBA U HE
JeXaled Ha JaHHOM INpsMOW. JleMMa o mepecedyeHMH mnapajliesIbHBIX
IPSAMBIX IIIOCKOCTBIO. IlapamienbHOCTh TPEX NpsiMbIX. TeopeMa o TpEx
MapaJUIeIbHBIX MNpsAMBIX. TeopemMa O CKpPEHIMBAIOMIMUXCA MPAMBIX.
[TapamnensHOe npoekTHpoBaHue. OCHOBHBIE CBOMCTBA NapauIEIbHOTO
npoektupoBanus. M3o0paxkeHue pasHbIX QUIYp B HapajuieIbHOU
npoekuuu. LleHTpanbHasg npoeknua. YToa ¢ COHaIlpaBICHHBIMU
CTOpPOHaMH. YTOJI MEXKJIy HIpsMBIMH. 3aJadyd Ha JI0KAa3aTEIbCTBO M
HCCJIEIOBAHNE, CBS3aHHBIE C PACIIOIOKEHUEM NPAMBIX B IIPOCTPAHCTBE.
[TonsATHA: MapawIeNbHOCTh NPSIMOM M IJIOCKOCTH B TNPOCTPAHCTBE.
[IpusHak mapamienbHOCTH MpsAMOM M miockoctu.  CBoiicTBa
MapaJUIEIbHOCTH MPSIMOU U IJIOCKOCTH.

I'eomeTpuyeckue 3aaun Ha BBIYUCIICHUE U 10KA3aTEIbCTBO, CBA3aHHBIC
C TApaUIENbHOCTBK) NPSIMBIX W IUIOCKOCTEM B  IPOCTPAHCTBE.
IlocTtpoeHne cedeHus, MPOXOAALIETO 4Yepe3 [aHHYK IpsIMyK Ha
YepTexke W MNapauiebHOrO APYrol mnpsMon. Pacyér oTHOmEHU.
[TapannensHas MpoeKMs, IPUMEHEHHE JJISl TIOCTPOCHUSI CEUEHUI KyOa
u napawienenunena. CBoiicTBa mapajjieNenunena | [NPU3MBIL.
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[TapayutenpHble  muockoctd.  IIpusHaku — mapajuleIbHOCTH  IBYX
miockoctel. Teopema 0 mapauieIbHOCTH W €AMHCTBEHHOCTH
IUIOCKOCTH, MPOXOISALIEH Yepe3 TOUKY, HE IMPUHAMICKAILYI0 JaHHOU
IUIOCKOCTH M ciencTBUA U3 He€. CBOMCTBA MapaUIeIbHbIX INIOCKOCTEH:
0 MAapaJUICJIbHOCTH MPSAMBIX IIEPECEUCHUs] IIPU IEPECEYCHUM JBYX
napajyieNIbHbIX IUIOCKOCTEH TpeTbed; 00 oTpe3Kkax mapaliesbHbIX
IPSAMBIX, 3aKIIOYEHHBIX MEKIY MapajuIeIbHBIMU IUIOCKOCTAMH; O
IIEPECEYCHUM MPSAMOM C€ JBYMS IapauUICIbHBIMH  IUIOCKOCTSIMHU.
[ToBropenue: Teopema Iludaropa Ha TUIOCKOCTH, TPUTOHOMETPUS
HIPSMOYTOJIBHOTO TpeyrojbHuKa. CBoiicTBa Kyb0a M IPSAMOYIOJIBHOTO
napajenenunena. BelunmcieHne  AIMH - OTPE3KOB B Kybe W
IPSIMOYTOJIBHOM Mapajuienenunesne. lleprnenaukyaspHOCTs NpsAMON U
IJIOCKOCTH. IIpu3HaK NEepHNeHAUKYISAPHOCTH MPSAMONM M IIJIOCKOCTH.
Teopema 0 CymECTBOBAaHMM M €QMHCTBEHHOCTH MNPSAMOM, MPOXOIALICH
4yepe3 TOYKY MPOCTPAHCTBA M IEPIEHIUKYIAPHOM K IUIOCKOCTH.
[InockocTM M NEPHEHIUKYJISApPHBIE MM IpsiMas B MHOTOIPaHHHUKAX.
Ilepnenaukynsip n HakioHHas. IlocTpoenue neprneHauKyisapa u3 TOYKU
Ha npsmyro. Teopema o Tpéx mepneHAUKYIsApax (mpsMas U oOparHas).
Yron MEXKIY CKpEIUBAIOIIUMUCS IPSIMBIMU. ITouck
NEPHNEHAUKYJSIPHBIX ~ IPSMBIX € I[IOMOIIBK  NEPHEHIUKYISIPHBIX
wiockocteil OproroHanbHoe NpoekThpoBanue. lloctpoenue cedenwmii
Ky0a, MPU3MBI, TPAaBWIBHON MHUPaMUIBl C TOMOIIBIO OPTOTOHAIBHOMN
npoekuud. CHMMeETpHsi B IPOCTPAHCTBE OTHOCHUTEIBHO IIJIOCKOCTH.
IInockoctn CUMMETpUI B MHOT'OI'PAHHUKAaX. [Ipu3nax
NEPIEHANKYIIPHOCTH IPSIMOM U INIOCKOCTH KaK CIEACTBHE CUMMETPHUHU.
IIpaBunpHBIE MHOIOrpaHHMKHM. Pacd€r paccTosHMH OT TOYKM 110
wiockocTd. CrocoObl OMYyCTUTh NEPHEHIUKYISAPbI: CUMMETpPUs, CIBUT
TOYKH MO MapajuieabHON npsMoil. CABUT MO HemapaylielbHON NPSMOH,
U3MEHEeHue paccrosHui. IloBTopeHme: yrom Mexay NpsAMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPUS B IPOU3BOJIBHOM TPEYTOJIBHUKE, TEOpeMa
KOCHHYCOB. [IoBTOpEeHHE: Yyroi MEXKAY CKPEIIUBAIOUMUCS IIPAMBIMU B
IIpoCcTpaHcTBE. ['eoMeTpuyeckre METOAbl BBIYMCIICHMS YIVIA MEXKIY
IPSIMBIMU B MHOTOTpaHHUKaX. J[ByrpaHHbIid yroa. CBOWCTBO JTMHENHBIX
yriaoB AByrpaHHoro yria. llepnenaukynspHsie 1iockoctH. CBolicTBa
B3aUMHO NEPIEHANKYJIAPHBIX IIJIOCKOCTEM. ITpusnax
NEPHEHAUKYISIPHOCTH IUIOCKOCTEH; TEOpeMa O MPSIMOW IepecedeHMs
JBYX  IUIOCKOCTEH  IEPHEHIUKYISPHBIX  TPETbEW  IJIOCKOCTH.
[IpsiMoyronbHBIM  Mmapanjenenuresn; Ky0; HW3MEpeHHs, CBOMCTBa
IpsAMOYIOJIBHOIO  Iapajlenenunena.  Teopema 0 AWaroHainu
IIPSAMOYTOJIBHOTO  TNapajUlesienunena MW CIEACTBHE W3 HeE.
CrepeoMeTpuueckue M NMPUKIAIHBIE 3a7au, CBSI3aHHBIE CO B3aUMHBIM

pacnoiaoKeHueM MPSIMBIX u IJIOCKOCTH. [ToBTOpEeHue:
CKpEIIMBAIOIINECS NPSIMBIE, MAapaJUIebHbIE MIJIOCKOCTU B CTaHIAPTHBIX
MHOTOTpaHHUKAX. [Tapa HapauIeIbHBIX IJIOCKOCTER Ha

CKPEILIUBAIOIINXCS MPSAMBIX, PACCTOSHUE MEXAY CKPEIIMBAIOLIUMUCS
IpPSAMBIMM B HPOCTHIX cHUTyanusax. OnyckaHune IepHneHIuKyIspoB,
BBIYMCIICHUE DPACCTOSIHUM OT TOYKM 1O TOYKH; IPSIMOU; IIOCKOCTH.
Beluncnenre paccTOSSHMH MEXKIAy CKPEUIMBAIOIIMMUCS MPSMBIMU C
IIOMOILBIO  MEPHNEHAUKYJIAPHON  IUIOCKOCTU. TpEXrpaHHBIA  Yroi,
HEpaBeHCTBA ISl TpEXrpaHHBIX yrioB. Teopema Iludaropa, Teopemsl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIia. DJIeMEHThI ChepruiecKoit
TeOMETPHUH: F€0JIe3NUECKUE JIMHUY Ha 3emiie
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IIpakTHYeckHe 3aHATHA:
Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHviM memam. Ycmmoiii
onpoc.

Paznen KomOuHaToOpuka, CTATHCTHKA U TEOPUS BEPOSATHOCTEM

Tema 4.

I'padnbl.
cJIy4aiiHbIe
BeJIMYHUHBI U
KOMOUMHATOpHKA

Conep:xanue yueOHOro MaTepuaJia

I'pad, cBsa3ublii rpad), MpeacTaBIeHHE 3aJayd C IOMOIIbI0 rpada.
Crenenp (BajeHTHOCTh)BepmnHbEL. [lyTh B Tpade. Llemu u 1UKIBL
I'padsr Ha mmockocTu. JlepeBo ciydaiftHOro 3KcriepumenTa. CiydaiHbie
HKCHEPUMEHTHI(OMBITH) U CIyYaifHBIE COOBITHS. DIEMEHTApPHBIE COOBITHS
(ucxozpr). BeposTHOCTH citydaitHOTo coObITHS. BeposTHOCTH COOBITHI B
OMBITaX  C  PAaBHOBO3MOXXHBIMM  3JIEMEHTAPHBIMH  COOBITHSIMH.
[lepeceuenue, 00beAMHEHNE MHOXKECTB U COOBITUMN, MPOTUBOIOJIOKHBIE
coObITus. DopMylia CIOXKEHUS BEPOSITHOCTEH. Y CIIOBHASI BEPOSTHOCTD.
YMHOXEHUE BepoATHOCTEH. Popmysia  YCIOBHOW  BEPOSATHOCTH.
@®opmyna nosiHOW BepostHOocTH. Dopmyna baiieca. HeszaBucumbie
coOpitusi. KomOunatopHoe mnpaBuno ymHoxkeHus. [lepectaHoBku u
¢daktopuan. Yucno coueranmit. Tpeyrompuuk I[lackans. dopmyna
6unoma HproToHa. bunapHbIil ciy4yailHBIA ONBIT (MCHBITAHUE),yCIIEX H
Heynaua. HezaBucumble ucnbitanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM
no nepBoro ycnexa. Cepusi HE3aBUCUMBIX HCIbITaHUK bepHym.
CrnyyaliHbli BBIOOP U3 KOHEYHOW COBOKYIHOCTH.

IIpakTH4yeckue 3aHATHS:
Pewenue 3aoau (kapmouex-3adanuii) no usyueHuvim memam. Ycmmuol
onpoc.

Paszpnen I'eomerpus

Tema 5
Koopaunars! u
BEKTOPbI

Coaep:xanue yue0HOro MaTepHuaJia

ITonsTe BeKTOpa Ha IIOCKOCTH M B IpocTpaHcTBe. CymMMa u
Pa3HOCTb BEKTOPOB, IPABUJIO MAapaUICIICIINAIEIa, YMHOKECHHE
BEKTOpa Ha 4YHUCIIO, pa3loKEeHHE BEKTOpa Mo 0Oa3ucy Tpéx
BEKTOPOB, HE JeXalMX B OAHOM MmiIockocTtu. CkaisipHOe
IIPOM3BEJICHNE, BBIUMCICHHE yIjga MEXAy BEKTOpaMH B
npoctpanctBe. [Ipocrenmme 3amaun ¢ Bekropamu. IlosTopeHue:
KOOPJHMHATHI BEKTOPA Ha IVIOCKOCTH U B IIPOCTPAHCTBE, CKAISIPHOE
IIPOU3BEJICHNE BEKTOPOB, BBIUHUCICHUE YIVIA MEXAY BEKTOpPAMH B
IIPOCTPAHCTBE. YpPaBHEHHUE IMPSAMOM, NPOXOIAIIEH Yepe3 [BE
TOYKHU. Y paBHEHHE IIJIOCKOCTH, HOPMaJlb, YPABHEHNE TUIOCKOCTU B
oTpe3kax. BekropHoe mnpowusBencHue. JIMHeiiHbe HEpaBEHCTBA,
JUHENHOE MPOrpaMMHUpPOBaHHUE. AHAJIUTHYECKHE METOABI pacdéra
yria MeXAy MNpsAMbIMH M IUIOCKOCTMM B MHOTIOIDAHHHUKAX.
@opMynia pacCTOAHHMS OT TOYKH JO IUIOCKOCTH B KOOpAMHATAX.
HaxoxneHue paccTOSHMM OT TOYKM 10 IUIOCKOCTH B KyOe u
npaBwibHON nupamuie. KontponbsHas padbora Ne2

IIpakTHYeckne 3aHATHSA:
Pewenue 3a0au (kapmouex-3adanuii) no u3yyeHHviM memam. Ycmmoii
onpoc.

Pa3znen Aaredpa

Tema 6. OcHOBBI

Conep:xanue yueOHOro MaTepuaJia
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TPUTOHOMETPHH.

CuHyC, KOCHMHYC, TAHM€HC M KOTAaHI'€HC YMCJIOBOI'O apryMEHTa.
ApKCUHYC, apKKOCMHYC W apKTaHI€HC YMCJIOBOIO apryMEHTa.
Tpuronomerpuyeckas OKPY’KHOCTBb, oIpeieieHue
TPUTOHOMETpUYECKUX (DYHKIUN 4YucioBoro aprymeHTa. OCHOBHBIC
TPUTOHOMETPHYECKHE bopMyIbI. [Ipeo6pa3zoBanue
TPUTOHOMETPUYECKUX BbIpAKEHUI. PelieHne TpUroOHOMETPUYECKUX

ypaBHeHuil. Tpuronomerpuueckue (yHKIHMH, HX CBOMCTBA W
rpaduku. OTOOp KOpHEH TPUTOHOMETPHUYECKHUX YpPaBHEHHH C
MTOMOILBIO TPUTOHOMETPUYECKOMN OKPY’KHOCTH. Pewenne

TPUTOHOMETpHUECKUX HepaBeHCTB. KoHTponbHas padorta Ne3

Tema 7. ®yHkuMu
u rpapuku.
CreneHHble,
NnoKa3areJibHbIe,
Jorapupmmuyeckue
"
TPUTOHOMETPHYECK
e PyHKIMH.
OopatHble
TPUTOHOMETPHYECK
e GyHKUMHU

Conep:xanue yueOHOro MaTepuaJia

@yHKuMs, cnocoObl 3ai1aHus QyHKUMH. B3auMHO oOpaTHbIE (YHKIIMH.

Komnosumuss  ¢yuknuit.  I'padux  dyHkumm.  DnemeHTapHbIE
npeoOpazoBanus rpadukoB ¢GyHku. OOJacTe ONpeneNeHHUS |
MHOXecTBO 3HaueHwid ¢yHkuuu. Hymu ¢ysknuu.  [IpomexyTku

3HaKomnocTossHcTBa. YEtHble u Heu€TtHble ¢GyHKIuu. [lepumomuueckue
¢byakuun. [IpomexxyTku MOHOTOHHOCTH (yHKIMH. MakcumMymbl U
MUHUMYMBI pyHKIru. Hanbombiiee 1 HauMeHbIIIee 3HAYCHUE ()yHKIHH
Ha TpoMexyTke. JluHeilHas, KBajpaTU4yHas U APOOHO- IHMHEHHas
GyHKIUH. DIIEMEHTapHOE HCCIICIOBAHUE M IMOCTPOCHHE IPahUKOB ITUX
¢yuknuii. CreneHp ¢ UenbIM MokazareneMmM. bunom Helorona.
Crenennass (yHKIUS C HaTypaJbHBIM M IIeNIbIM TOKa3aTeneM. Eé
CBOIiCcTBa U rpaduk.

IIpakTHyeckue 3aHATHA:
Pewenue 3a0au (kapmouex-3a0anuii) no uzy4eHHviM memam. YcmHulii
onpoc.

Paszpnen I'eomerpus

Tema 8.
MHOrorpaHHUKH 1
KpYyIJble TeJia.

Coaep:xanue yueOHOro MaTepuaJia

MHororpanauk u ero onemeHTsl. [lupammpa. Bunbl nupamu.
IIpaBunpHas nupamupa. [Ipusma. IlpsMas M HakIIOHHAs TPU3MBIL.

Tema 8.1 I I . I .
aBWJIbHAs IIpU3Ma. SAMOM IapalyIeIIETINIIE SIMOYTOJIBHBIN
MHOrorpaHHUKHU P P p p L HIpAMOYT
napajuienenunen, Kky6. Beimykible MHororpaHHuku. Teopema
Ointepa. [IpaBuiibHBIE 1 IOy PaBUIBHBIE MHOTOTPAHHUKH
:eMa 8.2 [MuiuHapuyeckass MOBEPXHOCTb, OOpasyollue LWIHHIPUYECKON
ejla u . .
oBEpXHOC noBepxHoctd. Hummaap. Ilpsmoit kpyroBoit uwmnuuap. Ilmomanb
NMOBEPXHOCTH
MOBEPXHOCTH IMIUHIpa. KoHudeckas moBepXxHOCTb, 00pa3 ue
BpalieHus P B Ap p ’ pasyrotll

KOHH4YecKord mnoBepxHOCTH. Konyc. CedeHne KOHyca IUIOCKOCTBIO,
MapajuleIbHOM  IUIOCKOCTH  OCHOBAaHUA.  YCEYEHHBIM  KOHYC.
N3o0pakeHne KOHYCOB M YCE€UEHHBIX KOHYCOB. [Llmomans GoxoBOM
MOBEPXHOCTU U TIOJHOM MOBEPXHOCTU KOHyca. CTepeoMeTpuyecKue
3ala4i Ha JIOKa3aTeIbCTBO M BBIYMCICHUE, TIOCTPOCHUEM CEUYCHHI
UMIMHApa, KoHyca. [Ipuknannble 3a1aun, CBA3aHHBIE C IWJIMHAPOM.
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Cdepa u map. [lepeceuenue cdepsl u mapa ¢ miockocToio. Kacanue
mapa 1 chepsl IIOCKOCThI0. Bua n n3obpaxkeHue mapa. Y paBHECHHE
coepsl. Ilnomane chepsl u e€ yacreit. Cummerpust chepbl U mapa.
CrepeomMeTpruecKue 3aJaud Ha JOKa3aTeIbCTBO U BBIUUCIICHHUE,
CBsS3aHHBIE CO CQepod | [mapoM, IOCTPOSHHUEM WX CCUCHUH
iockocThio. [Ipukiagnpie 3aauu, CBA3aHHbIE CO chepoit U MapoM.
[ToBTOpEHME: OKPYKHOCTh Ha TUIOCKOCTH, BBIYHCIICHHS B
OKPYXXHOCTH,  CTaHAapTHbie  momoOusi.  Pasnuunbie
KOMOWHAIIUM TeJI BpalleHUs] U MHOTOTPAHHUKOB. 3aJauu

1o TeMe «Tena U MOBEepXHOCTH BPALICHUS)

Tema 8.3
HN3mepenus B
reoMeTpuu

O6bém Tena. OOBEM MPSAMOYTOJIBLHOTO MapajieNenumneaa. 3axadun 06
yIBOGHWU Ky0a, O KBaapaType Kyba; O TPHUCEKIMU  yTJa.
CrepeoMeTpuueckue 3a/ayd, CBSI3aHHbIE C O0BEMOM MPSIMOYTOJIBHOTO
napamnenenunena. llpuknagaeie 3ama4yu, CBS3aHHBIE C BBIYKCICHHEM
00béMa MpsAMOyToiabHOTO Napayenenuneaa. O0bEM MPSIMON TPU3MBI.
CrepeomeTpuuecKie 3aladyd, CBSI3aHHBIE C BBIYHCICHHEM OOBEMOB
npsiMoi ipusMbl. [Ipukiagneie 3aqaun, CBA3aHHBIE ¢ 00BEMOM MPSMOI
npu3Mbl. BpruncneHne oO0BEMOB Tel C TMOMOIIBIO  OMPEeIEHHOTO
unterpana. O0bEM HAKIOHHOW MPU3MBI, mUpaMuabl. Popmyna oObEMa
nupamubl.  OTHOIIEHWE OO0BEMOB MHUPaMUA  C  OOLIMM  YIJIOM.
CrepeoMeTpuueckue 3aJayd, CBSI3aHHbIE C OOBEMAMHM HAKJIOHHOM
npusmbl, nupamunabl. [lpuknagneie 3amaun 1mo Teme «OOBEMBI
TEJ»,CBSA3aHHbIE C OOBEMOM HAKJIOHHOW TPHU3MBI, ITHPAMHIBL.
[Tpumenenne 00bEMOB. Brrunciaenne paccTosHUs 10 IOCKOCTH. OO0BEM
muHapa. Teopema 06 00bEMe npsmoro nuiuHapa. [Inomaan 60xkoBoi
U TIOJHOM MOBEPXHOCTH IWIMHApa. Bbruncienue oOBEMOB Tenl ¢
MOMOIIBbIO  ompeaenéHHoro uHTerpana. OO0béMm konyca. I[lmomamm
OOKOBOI1 U IOJIHOM MOBEPXHOCTH KOHyca. CTepeoMeTpuuecKre 3aJauu,
CBSI3aHHBIE C BBIYUCIICHHEM O0BEMOB IMIMHIpPA, KoHyca. [IpukmamHbie
3a1auu 1o Teme «O0BEMBI U UMM oBepXxHocTel Ten. O0BEM mIapa
W mapoBoro cekropa. Teopema o0 o0béme mapa. Ilnomans chepsl.
CrepeomeTpHuecKie 3alauyd, CBSI3aHHBIE C BBIYHCICHHEM OOBEMOB
1rapa, IapoBOro cerMeHTa, mapoBoro cextopa. [Ipukiaaneie 3a1auu 1Mo
Teme «OO0BEMBI TeN»,CBsI3aHHBIE ¢ 00BEMOM I1apa U IJIOLIA/IbI0 CQEepHI.
CooTHOIIEHNUST MEXIy IUIOMAASIMHA TOBEPXHOCTEH U  00BEMaMu
noaoOHbIX Ten. IlomoOHbIe Tenma B mpocTpaHcTBe. M3meHnenne oObéma
npu nogobun. CtepeoMeTpruyeckre 3aaul CBSI3aHHbBIE C BHIYMCICHUEM
00BEMOB Ten U TuIoIazael nosepxnocreil. Konrponsnas padora Ned

IIpakTHYeckne 3aHATHSA:
Pewenue 3a0au (kapmouek-3a0anuii) N0 U3y4eHHLIM MeMaM. YCmuowiil
onpoc.

Paznen Hagajsa MmaTeMaTH4ecKoro aHaJnu3a

Tema 9.

‘ Conep:kanue y4eOHOT0 MaTepHuaJia
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ITocaenoBaTeIbLHOC
TU. [IpouzBoanas.

ITocnenoBaTenbHOCTH, CIOCOORI 3aJaHKs MMOCIEA0BATENILHOCTEH. MeTo
MaTeMaTUYeCcKOl  MHAYKUUMU. MOHOTOHHBIE U OrpaHUYEHHBIE
nocienoBarenbHOCTA.  Mcropus  aHanmm3a  OECKOHEYHO — MaIbIX.
Apudmernueckass U reoMeTpuueckas HIporpeccMd. beckoHeuHO
yObIBaromiass reomerpudeckas mporpeccusi. Cymma OECKOHEUHO
yObIBaroei F€OMETPUYECKOU IIPOrPECCUMU. JInnelHbII U
DKCIOHECHIMAIBHBIA pocT. Yucno e. @opmysna CIOXKHBIX INPOLIEHTOB.
Hcnonp3oBaHWe MpOrpeccMu Uil  pPEUIeHMs]  peajbHBIX  3a]ad
NPUKIAJHOTO XapakTepa. HempepblBHbIE (YHKIMHM W HMX CBOWCTBA.
Touka paspbiBa. AcuMnTOTH rpadukoB GyHKIMA. CBOMCTBA (PYyHKITHI
HENPEpBIBHBIX HA OTpe3ke. MeTol HHTEpBAJIOB JJsl  pELICHUS
HepaBeHCTB. [IpuMeHeHHe CBOICTB HENpPEpHIBHBIX (QYHKUUH A7
pemwenust 3ajgad. llepBas M BTOpas IPOM3BOAHBIE  (DYHKIMH.
Onpenenenue, reOMETpUYECKUl U (PU3NYECKUII CMBICT NPOU3BOIHOM.
VYpaBHeHue KacarenbHOH K rpaduky QyHkuumu. IlpomsBomHbIE
aJieMeHTapHbIX  (yHKUMHA. Ilpous3BogHass CyMMBl, HpPOHM3BEAEHUS,
YacTHOIO W Kommo3uiuu QyHkuuil. [IpuMmeHeHue Npou3BOAHOM K
UCCIICIOBAaHUIO  (YHKIIMH HAa  MOHOTOHHOCTP M OKCTPEMYMBI.
Haxoxxnenne HauOOJbIIEr0 W HAWMEHBIIEro 3HAYEHMs HENpepbIBHON
¢byHkunu Ha otpeske. IIpumeHeHHe NPOU3BOAHOM AT HAXOXKJIEHHS
HAaWIy4lllero pelleHuss B MPHUKIAJHbIX 3ajadax, Uid OIpelesICHUs
CKOPOCTHU M YCKOPEHHUs Ipoliecca, 3alaHHOro (opMysIoi Hiu rpadukom.
Komnosunus  ¢ynkuuii. ['eomerpuueckue o00pa3bl ypaBHEHMH U
HEPaBEHCTB Ha KOOPAMHATHOM 11ockocTH. KoHTpoabHas pabora Ne5

IIpakTH4yeckue 3aHATHS:
Pewenue 3aoau (kapmouex-3adanuii) no usyuennvim memam. Ycmmoii
onpoc.

Tema 10.AnTerpan

Coaep:xanue yue0HOro MaTepHaJia

U ero nNpuMeHeHue.
IlepBooGpa3nas u
HHTerpaJ.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO INepBooOpa3zHbix. [lepBooOpa3Hbie
arieMeHTapHbIX (yHKuMHA. IlpaBuwia HaXoXXIEHHUS NEPBOOOPA3HBIX.
Wurerpan. I'eomerpudeckudl  CMbICI  HUHTETpana.  Bsluucinenue
onpenenéHHoro wuHTEerpania 1o ¢Gopmyne Heiorona— JlelOHuna.
[TpuMeHeHne UHTETpaa Ui HaXOXAEHUS TUIOIaAel MIOCKUX GUryp u
00BEMOB reOMETPUUECKUX TeN. ITpumepsl peleHni
mubdepeHIMaNbHBIX ypaBHEHUN. MareMaTudeckoe MOJIETUpPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU epeHIInanbHBIX YpaBHEHHIH

IIpakTHYeckHne 3aHATHSA:
Pewenue 3a0au (kapmouek-3adanuil) no uzyyeHHvIM memam. Ycmuoii
onpoc.

Pasznen KomOuunaTropu

Ka, CTATUCTHKA U TCOPUHA BCpOHTHOCTeﬁ

Tema 11.

Coaep:xanue yueOHOro MaTepuaJia

DJIeMEeHTBI TeOPUH
BEpPOATHOCTEI.
J1eMEeHThI
MaTeMaTH4eCcKOoM

CinyvaitHass BenuuuHa. Pacnpenenenue BeposATHocTed. [[marpamma
pacnpenenenus. Onepannu Haj CIy4YalHbIMH BeIWYUMHAMH. [Ipumepsbl
pacupeneneHuid. buHapHas ciyvaiiHas BelM4YuHA. ['eomeTpuyeckoe
pacupeneneHue. buHOMuManbHOE pacmpeneneHue. MaremaTuueckoe
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CTAaTUCTHKH

OXKHUJaHUE ciaydyallHOW BenuuuHbl. COBMECTHOE pacIpeleleHHE IBYX
cily4aiHbIX BenuuuH. He3zaBucuMble citydaiiHble BeanuuHbl. CBOMCTBA
MaTeMaTHYeCKOro OXujaaHus. MaremaTuueckoe OXuJaHHe OuMHapHOU
CIIy4allHOM BeNW4YMHBL. MaTeMaTH4ecKOoe OXKUIaHUE NeOMETPUYECKOrO
U OuHOMHANBbHOrO pacnpeneneHui. Jlucrnepcuss W CTaHAAPTHOE
oTkioHeHue. Jlucnepcusi OMHApHOW CirydaiiHOW BenwduHbI. CBOHCTBA
qucnepcud. Matematnueckoe OKUIAHWE MPOM3BENCHUS W JUCIEPCUs
CYMMBI HE3aBUCHMBIX CIIy4aiHbIX HMucnepcus
OounomuanbpHOTO pacnpeneneHus. HepasenctBo YeObiméBa. Teopema
Yeowmméra. Teopema beprymmm. 3akon Gonbimx yncen. BeiOopouHbiii
METOJl MCCIEAOBAaHMW. ['eHepanpHas COBOKYIHOCTb U CllydalHas
BbIOOpKa. 3HAKOMCTBO C BBIOOPOYHBIMM XapakTepucTHkamu. OleHka
CPENHEr0 M AUCIEPCUM TI'€HEPAIBHOM COBOKYIIHOCTH C IIOMOILIBIO
BbIOOPOYHBIX XapakTepucTHK. OleHMBaHUE BEPOSTHOCTEN COOBITUH IO
BbIOOpKe. CTatuctuyeckas runoresa. [IpoBepka mpocTelmx rumnores ¢

BCJIMYHH.

MOMOIIbI0  CBOMCTB  W3Y4YEHHBIX  pacmpeneneHuid.  [Ipumepst
HENPEPBIBHBIX  CIy4YalHbIX  BeMMYUH.  DYHKIMS  IUIOTHOCTH
BepoATHOCTH. PaBHOMepHOe pacnpeneneHue. Ilpumepsr  3apauy,

HNPUBOJALIMX K MOKA3aTeJIbHOMY U K HOPMAJIbHOMY PaclpeesICHUSIM.
@OyHKIUSA IJIOTHOCTU BEPOSITHOCTH IOKA3aTEJIbHOTO pPACIpPEICICHUS.
OyHKIUSA [JIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pPacHpeeiIeHUsl.
[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCUMBIX cOObITHH. [Ipumep
3a1auy, NpuBoIALIed K pacupenenenuro Ilyaccona. Kopapuanus asyx
CIIy4alHbIX Koadduuuent xoppensauuu. CoBMeCTHBIE
HaOIOIEHUs IBYX BEIUYUH. BHIOOPOUHBINA KOIPPUIIMEHT KOPPENIALINU.
Pasnuune Mmexny IMHEWHOW CBSA3BI0O M INPUYMHHO- CJIEICTBEHHOU
CBs3b10. JIMHEHas perpeccus.

BCJINYHH.

IIpakTHyeckHe 3aHATHA:
Pewenue 3a0au (kapmouek-3adanuii) no uzyyeHHviM memam. Ycmuoii
onpoc.

Paznen Auredpa

Tema 12.
YpaBHeHus u
CHCTEeMBbI
YPaBHEHHI1.
HepaBencrsa.
Hcnouab3oBanue
CBOWCTB U
rpagpuxos
Gysxkumii npu
peleHuu
YPABHEHUI U
HEpPaBeHCTB.

Coaep:xanue yue0HOro MaTepuaJia

OCHOBHBIE METO/BI pEIIeHHs MOKa3aTeIbHbIX U JIOTapU(PMUUIECKUX
HepaBeHCTB.  OCHOBHBIE ~ METOIBI  PEIIEHUS  MPpalMOHAIbHBIX
HepaBeHCTB. ['paduueckne MeToabl pEIIEHUS UPPALUOHAIBHBIX,
MOKa3aTeIbHBIX M JIOTapU(PMUYECKHX YpaBHEHHMH U HEPaBEHCTB.
CucreMa U COBOKYINHOCTb YpaBHEHHMH. PaBHOCHIIbHBIE CHCTEMBI U
cuctembl- cieacTBUs. OCHOBHBIE METOJBI PELIEHUS CHUCTEM H
COBOKYIIHOCTEM pALMOHAJIBHBIX, MPPAMOHAIBHBIX, MOKA3aTEIbHBIX M
JorapupmMHuuecKux ypaBHeHHH. [IpuMeHeHHe ypaBHEHUH, CHCTEM U
HEPaBEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1a4 M 3a1a4 U3 Pa3JIMYHbIX
oOnacTeil HayKM W peaqbHOW >KU3HHM, HMHTEPIPETAs MOJIY4EeHHBIX
pe3ynbTaToB. PanMoHanpHBIE, HWpPpALMOHAIBHBIE, IOKa3aTelIbHbBIE,
JorapupMHUECKUE U TPUTOHOMETPUUECKHUE YpaBHEHHsI, HEPABEHCTBA U
cuctembl ¢ mapaMmerpamu.  IloctpoeHme m HccnenoBaHME
MaTeMaTU4YeCKUX MOJEJIEH pealbHBIX CUTyallud C  IIOMOIIBIO
YpPaBHEHUN, CHUCTEM YPAaBHEHHM W HEPABEHCTB C NapaMeTpaMH.
KonrtposnbHas padora Ne 6
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IIpakTHYeckHe 3aHATHA:
Pewenue 3a0au (kapmouek-3adanutl) no uzyueHHviM memam. Ycmmoiii
onpoc.

TeMbl HHAUBUAYAJBHBIX ITPOCKTOB

[—

. AJITOPUTMBI pELICHHUS IOKA3aTENbHBIX YPABHEHU 1 HEPABEHCTB.

. Bextopsl: 3auem oHu Ham?

. Bce 3aragku u npumenenne bytouiku Kieitna.

. "'eometpuyeckue Gopmbl B UCKYCCTBE.

. 'eomeTtpus JIobaueBCKOro Kak mpuMep aKCHOMaTHUYECKON TEOPHH.
. I'padbl 1 ux ucnosb30BaHue

. I'padbl 1 uX MpUMEHEHUE B APXUTEKTYPE.

. EcTb mu puznueckuit CMbICT B TPOU3BOIHON U MTEPBOOOPA3HOM?

O© 00 3 O U b~ W DN

. 3aragku Lluknoner.

10. 3aragounsle rpaduku

11. 3aragounsrit Mmup ppakraion

12. 3agaun MEXaHUYECKOTO MPOUCXOKIAEHUS (TECOMETPHS MaccC, IKCTPEMAJIbHbIE
3a7a4m).

13. 3nakoMcTBO ¢ rpadamu

14. NHTETpan u €ero NpuMEeHEHUE B )KU3HU YEIOBEKA.

15. Ucnonb3oBanue u npuMeHeHue nudpepeHnaibHbIX YpaBHEHU.

6. TEMATUYECKOE IIVTAHUPOBAHHUE 110 YYEBHOMY

MNPEIMETY
Ne HaumenoBanue pasae/on Beero Jlexkuun IIpakTHueckue
n/n 3aHATHSA
1. AnrebpanHavanaaHain3a 103 45 54
2. I'eomeTpus 62 25 35
3. BepositHOCTB U  CTaTUCTHKA, 19 10 9
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JIOTHKa, TeOpHUArpa(oBUKOMOMHATOPUKA

Hroro 184 80 98

[Ipu peanuzanuu comepkaHus 001eo0pa3oBaTEILHOTO Y4€OHOTO MpeIMeTa
OVII.03 Marematuka B mpenenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO

oO1rero o0pazoBanus ¢ noxyyeHueM cpeanero odmiero oopazosanus (I1ITKPC):

Bun yuyeOHo# padoThI O0bem yacoB
O0bem o00pa3oBaTeIbHOI IPOrpaMMBbl 192
Oo6s13aTesibHAsI ayUTOPHAs ydyeOHAasi HATPy3Ka (Bcero) 184
B TOM YHCJIC:
JIEKIIAN 80
MPAKTUYECKHE 3aHITUS 98
KOHTPOJIbHBIC PAaOOTHI 6
CamocrosiTenbHble pabOTh 2

IIpome:xxyTounass arrecrauus B gopme: skzamena 6

7. YHEBHO-METOJNYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1. Onucanue MaTepUAJIbHO-TEXHHYECKON  0a3bl, HeoOXoauMoM  JJId

oCyIIecTBJIEHHsI 00Pa30BaTeILHOTO MPoIecca

Ne | HammeHoBaHMe crieliHATIBHBIX OcHalEeHHOCTH CIEeNHATbHBIX IOMELEHUH U
/11 | NOMEIEeHN I M TOMeIeHU I IS NMOMeNIeHHH Il CAMOCTOATEJIbHOI PadoThI
CaMOCTOSITEJILHOI padoThI

Kabuner mareMaTHku JUis e KomrmuiekT yueGHoM Mebenu

1. |mpoBeneHuss KOMOMHUPOBAHHBIX e IlepeHOCHON MyIBTUMENUMHBIA KOMIUIEKT
(JIEKIIMOHHBIX ), TPAKTUYECKUX e JlocTyI K HHMOPMALHOHHO —
3aHATHI, KOHCYETHPOBAHHSI TEJICKOMMYHUKALIMOHHOU ceTu «HTepHeT»
CTYACHTOB, TCKYINCTO KOHTPOJIA 1 e Moyenu reoMeTpruecKuX GUryp, UPKYJIb,
NPOMEKYTOYHOH aTTECTALUH. TPaHCIOPTHP, IUHEHKA, TAOIHIIBI U TUIAKATHI 110

TeMaM TIpeMeTa
416200, AcTpaxaHckas 00J1acTh,

EnoTaeBckuii paiios, C. 7-Zip GNU OTkpbITOE TUIIEH3UOHHOE

Enoraeka, yn.Unuepuna, 23 «A» cornamenue GNU GeneralPublicLicense
beccpouno

Aymutopust Ne 54 AdobeAcrobatReader DC. OTtkpbiTOe
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nuieH3uoHHoe cornamenue GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
Bbeccpouno.

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

KasperskyEndpointSecurity. JInmnen3us
neuctByet 10 16.03.2026

Yandex 6pay3ep. becruiatHoe mporpaMmHoe
obecnieuenue. beccpouno

bubanoreka, YNTaIBLHBIN 341

KommekT yaeOHO#I Mebenn

[lepeHOCHOW MYIbTUMEAUNHBIN KOMIUIEKT
Joctyn k HHPOPMAITMOHHO —
TEJIEeKOMMYHUKaMOHHOU ceTn « HTepHeT»

3 aBTOMaTH3UPOBAHHBIX PA0OYUX MECTa,
cTOJI - 4 1IT.,

CTyJ — 8 WT.,

[Tonkmrouenue k cetn MHTEpHET

1 o0ecrieueHne JOCTYyIa B AIEKTPOHHBIN MOPTaT

YHHUBEPCUTETA U K DJIEKTPOHHBIM OUOIMOTEUHBIM
cucreMam

7-Zip GNU OTKpbITOE TUIICH3HOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OtkpbiTOe
nmuneH3nonHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

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

Yandex Opaysep. becruiatHoe nporpammHoe
obecnieuenue. beccpouno

7.2.Pexomenayemas ureparypa (u3 ¢eaepajbHOro nepevHs)

a) OCHOBHAasI yueOHasi JuTeparypa:
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1. Marematuka: y4eOHHMK JJIsI CTYACHTOB YUPEXKJCHUU CPEIHETO
npodeccuonanbHoro obpazosanus (l-e msza.) / bammakoB M.MU. - Mocksa:
OO611ecTBO C OTPaHUYEHHON OTBETCTBEHHOCTh OOpa3oBaTeIbHO-U31aTEIbCKUM
ueHtp "Akanemus", 2024. - 256 c.

2. MareMaTuka: 3aJadyHUK: YydyeOHoe TMocoOue [ CTYyAEHTOB
yupexaeHud cpeaHero npodeccuoHanpHoro obpaszoBanus (l-e wusznp.) /
bammvakos  M.HM.;  OOmectBo ¢  OrpaHMYEHHON  OTBETCTBEHHOCTH
OOpa3zoBaTenbHO-U3AaTeAbCKUN IeHTp "Akanemus", 2024

0) ZonoJIHMTE/IbHAA Y4eOHas JuTeparypa (B T.4. CJI0BAPH)

1. Anre0Opa 1 Hauana Mmarematuyeckoro ananusa. 10-11 kmaccel. (0a30BbI U
yrayonenHbiit ypoBuu) — AnumoB AL, Konsrun FO.M. u np.

2. 'eomerpus. 10 — 11 xkmaccel. 6a30BbIN U yTrayOJCHHBIN YPOBHU. ATaHACSH
JI. C., byry3oB B. @., Kangomues C. b..

B) IlepeYeHb YU4eOHO-METOAMYECKOro odecneyeHus :

1. VYyebHo-MeToanueCKruii KOMIUIeKC 1o yuyeOHomy mpeamery OVII.03

MaremaTtuka.

I') HHTePHET-PeCcypChI:

1. www. fcior. edu. ru (MudopmarmonHble, TPEHUPOBOYHBIE U
KOHTPOJIbHBIE MaTEPHUAJIbI).

2. www. school-collection. edu. ru (Emumnas xomaekiuu mudpoBbIX
o0pa3oBaTeIbHBIX PECYPCOB).

1) JIEKTPOHHO-0MOJIMOTEeYHbIE CUCTEMBbI:

1. DekTpoHHO0-0nOInoTeuHascucrema«|PRbooks»

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

2. OO6pa3zoBaTebHO-U3AATEIBCKUI HEHTP «AxageMusy
(http://www.academia-moscow.ru /)

3. DnekTpoHHas obpa3zoBaTenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHU3AIIUMU OBYYEHUA 110
YYEBHOMY HPEIMETY JJISA UHBAJIM1OB U JINLL C
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OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbBAI.

I[JDI O6yT—IaIOIHI/IXC$I N3 YuCjla HWHBAJIWJIAOB W JIMII C OI'PaHUYCHHBIMH

BO3MOKHOCTSAMHU 3O0pPOBbA Ha OCHOBAHMM IIMCBbMCHHOI'O 3adABJICHUA y‘le6HBII>’I

MpEIMET

OVIIL.03 Maremaruka

peanu3yercsi ¢

y4ETOM

0COOEHHOCTEN

HCI/IXO(i)I/ISHIIeCKOI“O Pa3BUTHA, WHIAWBUIYAJIBbHBIX BO3MOKHOCTEH U COCTOSHHUS

3A0POBbA.

9. KOHTPOJIb 1 OLHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

INPEAMETA
Pesynbrarel 00yueHus Kon [TpoBepsiem | @OpPMBI U METOBI KOHTPOJISI U OIICHKU
(JIMYHOCTHBIE, pe3yabTaTo | b€ YMEHHS pe3yIbTaTOB OOYUEHHUS
MIpeIMETHBIE, B Y 3HAHUS Texkymuit KOHTPOJIb [Ipomexyt
METanpeIMETHbIE) OYHas
aTTecTanus
Jluynocmmuule
JIP6 pacmmpenue JIP6. JIP6.1 | 31,32,33, | I[lpakmuueckue 3auamus | IK3ameH
JKU3HEHHOI'0 OIIbITa U 34, 35 8 popme pewierus
OTIBITA JEATEILHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MPOLIECCE PeATU3AIUN V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HalpaBJIeHUI V7, V8 Kapmouek-3a0aHuli,
BOCTIHTATEIHHON YCMHO20 onpoca.
JesTeTLHOCTH,
JIP6.1cpopmMupoBaHHOCT
b FPakAaHCKOM MO3ULIHUH
oOyuJarorerocsi Kak
AKTUBHOTO U
OTBETCTBEHHOT'O 4JieHa
POCCHICKOTr0 OOIIIEeCTBA;
JIP6 pacmmpenue JIP6. JIP6.6 | 31, 32,33, | Ilpaxmuueckue 3anamus | IK3ameH
JKU3HEHHOTO OTIhITA U 34, 35 6 popme peutenus
OIbITa AESITEILHOCTHU B Y2, V2 V3, | saoau, svinoanenus
IIpoLIeCcCe peann3anuu V4, V5, V6, | konmponvueix pabom,
OCHOBHBIX HaIlpaBJICHUHI y7, V8 Kapmouex-3a0anull,

BOCIIUTATEIIHLHOMI
JIEeSTEIbHOCTH,
JIP6.6ymeHne
B3aUMOJEHCTBOBATh C
COIATbHBIMU
WHCTUTYTaMH B
COOTBETCTBHH C X

GYHKIUSAMH 1
Ha3HAYCHUEM;

YCMHO20 onpoca.
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JIP6. 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
JIP6 pacmmpenue JIP6.35 34, 35 6 (hopme pewenus
KH3SHCHHOTO OIIBITa U V2, V2, V3, | 3a0auy, évinoanenus
OIIbITa ACATCIIPHOCTH B V4, V5, V6, | konmponvuwix pabom,
Tponecce pearsanimn V7, V8 Kapmouek-3a0anuti,
OCHOBHBIX HANPABIICHHIi yemmozo onpoca.
BOCIUTATEIbHOI
NESTEIbHOCTH,
JIP6.35 npencraBieHue
0 MaTEMaTUYECKHUX
OCHOBAx
(YHKLMOHMPOBAHUS
Pa3IMYHBIX CTPYKTYP,
SIBJICHUU, POLETYP
Ipa)KAaHCKOro 001ecTBa
(BBIOOPBI, OTIPOCHI U
Apyroe);

JIP6. 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
JIP6 pacmmpenue JIP6.36 34,35 6 hopme pewenus
AKH3HCHHOT'O OIIBITA H V2, V2, V3, | 3a0auy, evinonanenus
OIIbITA ACATCIIPHOCTH B V4, V5, V6, | konmponvuwix pabom,
Hponeccee peannsannm V7, V8 Kapmouek-3a0anuti,

OCHOBHBIX HaIlpaBJICHUH
BOCITMTATEIBHOM
JIeSITEILHOCTH,

JIP6.36
c(hopMUPOBAHHOCTH
pOCCHICKOM
TpaXKJaHCKOMN
HWJICHTHYHOCTH,
YBaXE€HUS K MPOLLIOMY
Y HACTOAIIEMY
POCCUNCKOMN
MaTEeMAaTHKU,
LICHHOCTHOE OTHOIIICHHUE
K JOCTIDKECHUSIM
POCCUNCKUX
MaTEMAaTHKOB U
POCCUICKOMN
MaTeMaTH4IeCKOM
IIKOJIBI, HCIIOJb30BAHUE
STHUX IOCTIKEHUH B
JIpYruX HayKax,
TEXHOJIOTHSX, chepax
SKOHOMUKH;

YCMHO20 onpoca.
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JIP6. 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
JIP6 pacmmpenue JIP6.11 34, 35 6 (hopme pewenus
KM3HCHHOT'O OIIbITA 1 V2, V2, V3, | 3a0au, evinoanenus
OIIbITA ACATCIPHOCTH B V4, V5, V6, | konmponvuwix pabom,
Tponecce pearsanimn V7, V8 Kapmouex-3a0anut,
OCHOBHBIX Hal'[pleJ'IeHI/II/I yemuozo onpoca.
BOCIIMTATEILHOM
eITEIbHOCTH,
JIP6.11 oco3nanue
JTyXOBHBIX IICHHOCTEH
POCCUICKOTO HApoa,
JIP6 pacuiupenue JIP6. 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
’KU3HEHHOTO OTIbITa U JIP6.12 34, 35 8 popme pewienus
OonbITa AESITEILHOCTHA B Y2, V2 V3, | 3a0au, evinoanenus
IIPOLIECCE pealln3alu V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUH V7. V8 Kapmouek-3a0anutl,
BOCIIMTATEILHOM YCMHO20 onpoca.
eITEILHOCTH,
JIP6.12chpopmupoBaHHO
CTh HPAaBCTBEHHOT'O
CO3HaHUs, STUYECKOTO
IIOBEICHHS;
JIP6 pacmmpenue JIP6. 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
JKU3HEHHOI'0 OIIbITa U JIP6.14 34, 35 8 popme pewierus
OIIBITA JICATEIHFHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MPOLIECCE PeATN3AIUN V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HalpaBJeHUI V7, V8 Kapmouek-3a0aHuli,
BOCIIUTATEIBLHOMN YCMHO20 onpoca.
JIEITENHHOCTH,
JIP6.14 oco3nanue
JIMYHOT'O BKJIA/1a B
MOCTPOCHUE
YCTOMUYMBOTO OYAYIIETO;
JIP6. 31, 32, 33, | Ilpakmuueckue 3ansimus | IK3ameH
JIP6pacumpenye JIP6.37 34,35 6 (hopme pewenus
JKH3HCHHOTO OIIBITA U V2, V2, V3, | 3a0au, evinonnenus
OmbITa NCATCILHOCTH B V4, V5, V6, | konmpononwix pabom,
HIPOLECCE pealli3alliu V7, V8 Kapmouek-3a0anuti,

OCHOBHBIX HaIlpaBJICHUN
BOCIIMTATEIbHON
JeSITeNIbHOCTH,
JIP6.37 screTnyeckoe
OTHOLIEHHE K MUDY,
BKJIIOYasi 3CTETUKY
MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4,
penieHui,
pacCyKIeHUN;

YCMHO20 onpoca.
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JIP6pacmmpenue JIP6 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
YKU3HEHHOTO OIbITA U JIP6.38 34, 35 6 hopme peuwterus
OTBITA JEATEILHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MpoIEecce peaau3alnuu V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HalpaBJIeHUI V7, V8 Kapmouek-3a0anuli,
BOCIHUTATEIbHON YCMHO20 onpoca.
JESITEIIbHOCTH,

JIP6.38

BOCTIPUUMYHUBOCTD K

MaTeMaTHYeCKUM

ACTICKTaM Pa3InIHBIX

BUJIOB HCKYCCTBA;

JIP6pacmmpenue JIP6 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
’KU3HEHHOTO OTbITAa U JIP6.21 34, 35 6 hopme peuterus
OTIBITA JEATEIHLHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MPOLIECCE PeATU3AIUN V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HalpaBJIeHUI V7, V8 Kapmouek-3a0aHuli,
BOCTHUTATEIHHON YCMHO20 onpoca.
JESITCIIbHOCTH,

JIP6.21 noTpeOHOCTD B

bu3nIECKOM

COBEpIICHCTBOBAHUU,

3QHSTHSIX CIOPTHBHO-

037I0POBUTEIHHON

JIEeSATEITLHOCTBIO;

JIP6pacmvpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ansamus | IK3amen
YKU3HEHHOTO OTIbITa U JIP6.39 34, 35 8 (hopme peuwienus
OIbITa AESITEILHOCTHU B Y2, V2 V3, | saoau, svinoanenus
IIPOLIECCE peaTn3alnuu V4, V5, V6, | konmponvueix pabom,
OCHOBHBIX HaIlpaBJICHUHI y7, V8 Kapmouex-3a0anull,
BOCTIMTATEIILHON YCMHO20 onpoca.
NEeSITENIbHOCTH,

JIP6.39

c(hOpMUPOBAHHOCTh

YMEHHSI IPUMEHSTh

MaTeMaTUYeCKue 3HaHUs

B MHTEpecax 370pOBOTO

u Oe3zomnacHoro o0pasa

YKU3HU;

JIP6pacmmpenune JIP6 31, 32,33, | IIpakmuueckue 3ansamus | Ik3ameH
KU3HEHHOTO OTbITA U JIP6.40 34, 35 8 popme pewienus
OMBITA JEATEILHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MpOoLECCe peannu3aluun V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HaIlpaBJICHUN V7, V8 Kapmouex-3a0aHull,

BOCIIUTATEIbHON
JIeATEeTbHOCTH,

JIP6.40 oTBETCTBEHHOE
OTHOILIEHHE K CBOEMY
3I0pPOBBIO (310POBOE
MUTaHueE,
cOanaHCUPOBaHHBIM
PEXKUM 3aHATUI U

YCMHO20 onpoca.
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OTIbIXa, peryisipHas

buzndeckas

AKTHUBHOCTD),

JIP6pacuipenue JIP6 31, 32, 33, | llpakmuueckue 3anamus | IK3ameH
’KU3HEHHOTO OTIbITa U JIP6.23 34, 35 8 popme pewienus
OonbITa AESITEILHOCTHA B Y2, V2 V3, | 3a0au, evinoanenus
Mpoliecce peann3alnu V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HaIlpaBJICHUH V7. V8 Kapmouek-3a0anutl,
BOCITUTATEIHHOMN YCMHO20 onpoca.
NESITeIbHOCTH,

JIP6.23roTOBHOCTD K

TPYIy, OCO3HAaHUE

LIEHHOCTH MacTEpCTBa,

TPYIOJTFOOHE;

JIP6pacmmpenue JIP6 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
JKU3HEHHOI'0 OIIbITA U JIP6.25 34, 35 8 popme pewierus
OTIBITA JEATEIHLHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MPOILIECCE PeATN3AIUU V4, V5, V6, | koumponvuwvlx pabom,
OCHOBHBIX HalpaBJIeHUI V7, V8 Kapmouek-3a0aHuli,
BOCIHUTATEIHHON YCMHO20 onpoca.
JIeSATeTLHOCTH,

JIP6.25 unrtepec k

pa3nuuHbIM cepam

npodeccuoHanbHOM

JIeSATeTbHOCTH, YMEHUE

CoBepIIaTh OCO3HAHHBIN

BBIOOp OyyIIeit

npodeccuu u

peaTn30BhIBATH

COOCTBEHHBIE

YKU3HCHHBIC TIJIAHbL;

JIP6pacmmpenue JIP6 31, 32,33, | IIpakmuueckue 3anamus | Ik3ameH
JKU3HEHHOTO OTIbITa U JIP6.41 34, 35 6 popme peutenus
OIbITa AESITEILHOCTHU B Y2, V2 V3, | saoau, svinoanenus
IIpOLIECCE peaTn3aluu V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUI y7, V8 Kapmouex-3a0anull,
BOCITUTATEIHLHOMN YCMHO20 onpoca.
NEeSITENIbHOCTH,

JIP6.41 roTOBHOCTH 1

CIIOCOOHOCTH K

MaTEeMaTHYECKOMY

00pa3oBaHUIO U

caM000pa30BaHMIO Ha

MPOTSKEHUH BCer

KH3HU;

JIP6pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ansimusi | IK3ameH
KU3HEHHOTO OTbITA U JIP6.42 34, 35 6 hopme peutenus
OMBITA JEATEILHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MIpoLIECcCE peann3anuu V4, V5, V6, | konmponvuwix pabom,
OCHOBHBIX HaIlpaBJICHUN V7, V8 Kapmouexk-3a0aHull,

BOCIHUTATEIHLHOMN

YCmHO20 onpoca.
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JACATCIIbHOCTH,

JIP6.42 rOTOBHOCTH K
aKTUBHOMY Y4YacCTHIO B
pEUICHUH MPAKTUYECKUX
3a7a4 MaTeMaTHIeCKOM
HaIlpaBJIECHHOCTH;

JIP6pacmmpenue
YKU3HEHHOTO OIBITa U
OTBITA JEATEILHOCTH B
MPOLIECCE pean3aliu
OCHOBHBIX HallpaBJICHUN
BOCIHUTATEIbHON
JIeATEeTbHOCTH,

JIP6.27
c(hopMUPOBAHHOCTH
3KOJIOTUYECKOU
KYJIbTYpHbI, IOHUMaHHE
BIIUSTHUS COLMATBHO-
HKOHOMHUYECKHUX
MIPOLIECCOB HA COCTOSTHUE
IIPUPOJHON U
COLIMATILHOM Cpeibl,
OCO3HaHUE I1100aIbHOr0
xapakrepa
HKOJIOTUYECKHUX
po0Jem;

JIP6
JIP6.27

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

Ipakmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouyek-3a0anutl,
YCMHO20 onpoca.

Dxzamen

JIP6pacmmpenue
’KU3HEHHOTO OTbITa U
OTIBITA JESATETHLHOCTH B
IIPOLIECCE peaIU3aLNH
OCHOBHBIX HallpaBJICHUN
BOCITUTATEIbHOMN
JesTeTLHOCTH,

JIP6.43 opueHTalus Ha
MPUMEHEHUE
MaTeMaTUYECKUX 3HAHUI
JUTSL peIlieHus 3a/1a4 B
o0nacTu OKpyX)aromiei
CpeJibl;

JIP6
JIP6.43

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

IIpakmuueckue 3anamus
8 popme pewierus
3a0a4, 8bINOIHEHUS.
KOHMPOIbHBIX pabom,
Kapmouek-3a0aHu,
YCmMHO20 onpoca.

Dx3zamen

JIP6pacmmpenue
JKU3HEHHOTO OIIBITa 1
OMBITA JEATEILHOCTH B
IIpoLIeCcCe peann3anuu
OCHOBHBIX HaIlpaBJIeHUMN
BOCIIUTATEIbHON
JIeATEeTbHOCTH,

JIP6.44 nnanupoBaHue
MOCTYIKOB M OLIEHKU UX
BO3MOYKHBIX
MOCIEACTBUM ISt
OKPYKaIoIle CpeJibl;

JIP6
JIP6.44

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

Ipaxmuueckue 3anamus
6 hopme peuterus
3a0au, 8bINOTHEHUS
KOHMPOIbHBIX pabom,
Kapmouex-3a0anull,
YCMHO20 onpoca.

Drzamen
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JIP6pacmmpenue JIP6 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
YKU3HEHHOTO OIbITA U JIP6.45 34, 35 6 hopme peuwterus
OIIBITA JICATCIBHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MpoIEecce peaau3alnuu V4, V5, V6, | koumponvuwvix pabom,
OCHOBHBIX HalpaBJIeHUI V7, V8 Kapmouek-3a0anuli,
BOCIIUTATEIBLHOMN YCMHO020 onpoca.
JIeITEIIbHOCTH,
JP6.45
c(hOpMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
00I11eCTBEHHOI
MPAKTUKH;
JIP6pacmmpenue JIP6 31, 32, 33, | Ilpakmuueckue 3ansamus | IK3amen
YKU3HEHHOTO OTIbITa U JIP6.46 34, 35 8 ¢hopme pewienus
OnbITa AESITEILHOCTU B V2, V2 V3, | 3a0au, évinoanenus
MPoILIeCCe peaTn3aluu V4, V5, V6, | koumponvrulx pabom,
OCHOBHBIX HaIlpaBJICHUH V7. V8 Kapmouek-3a0anutl,
BOCIIMTATEILHOM YCMHO20 onpoca.
JeITEIILHOCTH,
JIP6.46 nonnmanue
MaTeMaTUYeCKO HayKu
Kak cepbl
YeJI0BEUECKOM
JNCSITEIbHOCTHU, ITAIOB €€
pa3BUTHUSA U 3HAYHUMOCTH
JUTSL Pa3BUTHS
UBUIN3AIUY;
JIP6pacmmpenue JIP6 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
JKU3HEHHOTO OIIbITa U JIP6.47 34,35 6 ¢hopme peuwienus
OITBITA JIESATEIIFHOCTH B V2, V2, V3, | 3a0au, evinonnenus
MIPOLECCE peaanu3alun V4, V5, V6, | koumponvuwix pabom,
OCHOBHBIX HalpaBleHUI V7, V8 Kapmouek-3a0anuli,
BOCIIMTaTEILHOM YCMHO20 onpoca.
JIEITENHHOCTH,
JIP6.47 oBnagcHue
SI3LIKOM MaTEMATHKU U
MaTeMaTU4eCKOMn
KYJIbTYpOH KaKk
CPEICTBOM MO3HAHUS
MUDA;

JIP6 31, 32, 33, | Ilpakmuueckue 3ansimusi | IK3ameH
JIP6pacimipenme JIP6.48 34, 35 6 (hopme pewenus
KU3HCHHOT'O OTIbITA 1 V2, V2, V3, | 3a0au, evinoanenus
OmbITa NCATCILHOCTH B V4, V5, V6, | konmpononwix pabom,
HpoIecce peansanm V7, V8 Kapmouex-3a0anut,

OCHOBHBIX HallpaBJICHUN
BOCIIMTATEIbHON
JIeSATEITbHOCTH,

JIP6.48 roToBHOCTH

YCMHO20 onpoca.
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OCYIIECTBIISITh
MIPOEKTHYIO U

M CCJIEIOBATEIBCKYIO
JIeATEIbHOCTh
WHJUBUIYaJIbHO U B
rpyIIe.

Memanpeomemmnule

MP1 ocBoeHHEBIE MPI 31, 32,33, | llpakmuueckue 3auamus | Ik3ameH
00yJaronuMucs YVII6, 34, 35 6 hopme peuterus
MEXIPEAMETHbIE YVIIA10, V2,¥V2, V3, | 3a0au, eeinonnenus
IIOHATHA U YVIII11, V4, V5, V6, | koumponvrwvix pabom,
YHHUBEpCAIbHbIE YVIIAL7, V7, V8 Kapmouek-3a0anuli,
y4eOHbIC ACHCTBUS YKI3.1, YCMHO20 onpoca.
(perynsTuBHBIE, YPJ16,

IMO03HaBaTEIIbHBIE, YP10,

KOMMYHUKaTHBHbIE); YPI17

YVILI6, YYIIA10,

YVYIIALL, YYIIA17,

YK3.1, YP6, YP/10,

YPA17

MP2 cr1ioco6HOCTE UX MP?2 31, 32, 33, | llpakmuueckue 3auamus | Ik3ameH
HCIIOJIb30BaHMUS B YVIIA3, 34, 35 8 popme pewierus
MMO3HABATEIIFHON 1 YVIIJ6, V2, V2, V3, | 3a0au, evinonnenus
COLIMAJIBHOW MPAKTHUKE, YVIIA15.1, | V4, V5, V6, | koumponvhsix pabom,
TOTOBHOCTD K YKI2, V7, V8 Kapmouek-3a0anutl,
CaMOCTOSATEIIBHOMY YPA1.1, YCmMHO20 onpoca.
TJTAHUPOBAHUIO U YP]12,

OCYILIECTBJIIEHUIO YP/13,

yueOHoM nestenbHOCTH, | YPJI4

OpraHu3aIHi Y4eOHOTO

COTPYTHUYECTBA C

MeAarorn4yecKuMu

paboTHUKaMHU U

CBEPCTHUKAMH, K

YYaCTHIO B TOCTPOCHHUH

WHAUBUYaIbHON

o0OpasoBarenbHON

TPaeKTOPHH;

YVIIA3, YVYIIJ6,

YVIIA15.1, VK2,

YPAL.1, YPI12, YPA3,

YPJ14

MP3 osmaaeHme MP3 31, 32, 33, | llpakmuueckue 3ansamus | IK3ameH
HaBbIKaMU y4eOHO- YVIIA7, 34, 35 6 ¢hopme peuienus
HCCIIEIOBATEIIHLCKOM, YVII9, Y2, V2 V3, | sa0au, svinonnenus
MIPOEKTHOMN 1 YVIIA12, V4, V5, V6, | konmponvuwix pabom,
COLMAIIBHOM YVIIA21, V7, V8 Kapmouek-3a0anutl,
JIEATEIIbHOCTH; YPJ19, YCMHO20 onpoca.
YVIIA7, YYIII9, YP/10

YVIIAL12, VVIIA21,
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YP9, YPA10

Ilpeomemnuie

ITP1Bnanenue meronamu | IIP1 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
JIOKa3aTeNIbCTB, YVIIA(MN) | 33, 34,35 | 6 popme pewenus
QITOpUTMaMHU pemeHust | 6, V2, V2, 3a0a4, 6bINOTHEHUs
3a/1a4; yMCHHUE YVIIIMN) | V3, V4, KOHMPOIbHBIX pabom,
dbopmynupoBaTh 17, V3, Ve, Kapmouek-3a0anuli,
onpeneneHus, akcuombl | YKIA(MUM)3. | V7, V8§ YCMHO20 onpoca.

U TEOPEMBI, IPUMEHATh | 1

UX, IPOBOJUTD

JI0Ka3aTebHbIe

paccyXJIeHus B X0/Ie

peleHus 3a1ay;

YVIII(MN)6,

YVIIIMN)17,

YKA(MIN)3.1

ITP2 ymenue 1IP2 31,32, 35 | Illpakmuueckue 3anamus | IK3ameH
ONEepUpOBaATH YVIIA(MN) | VI, V2, 8 popme pewierus
MOHATUSIMH: CTEIIEHD 3, V3, V4, 3a0a4, 6bINOJIHEHUS
yucna, norapudm uucna; | YYIIIA(MU) | V5, V6, KOHMPOIbHBIX pabom,
YMEHHE BHIIOJIHATh 6, V7, V8 Kapmouek-3a0aHuli,
Bbluncienue 3HaueHuit u | Y YIII(MN) YCMHO20 onpoca.
npeoOpazoBaHus 10

BBIPXKEHUM CO

CTETICHSIMH U

JorapupmMamu,

npeoOpa3oBaHUs

JTPOOHO-PAIMOHATBHBIX

BBIPAKECHMI;

YVIII(MN)3,

YVIII(MN)6,

YVIIIMN)10

ITP3 ymenue 1IP3 31,32, 35 | Ilpakmuueckue 3anamus | IK3ameH
OIIepUpOBATH YVYIIAMN) | VI, V2, 6 ¢hopme peuwienus
MOHSATUSIMH: 3, V3, V4, 3a0a4, 6bINOJIHEHUS
panuoHalbHbIE, YVIII(MN) | V5, V6, KOHMPOIbHBIX pabom,
UppalMOHAIIbHBIE, 6, V7, V8 Kapmouek-3a0anuli,
MIOKa3aTeNbHbIE, YVIIA(MN) YCmMHO20 onpoca.
CTENCHHEIE, 10

JorapupMUUEcKue,

TPUTOHOMETPHUYECKHE

YpaBHCHUA U
HEpaBEHCTBA, UX
CHCTEMBI,
VYIIJI(MU)3,
VYIIMU)6,
YYIJIMM)10
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ITP4 ymeHue
OTIepupOBaThH
HNOHATUAMHU: (PYHKITHS,
HenpepbIBHAS (DyHKIHUSA,
IPOM3BOJIHAS,
nepBooOpasHasl,
ONPEAECIECHHBIN
UHTETpa; yMEHHE
HaXOJIUTh IPOU3BOIHbIC
3JIeMEHTapHBIX
byHKUIMH, HCIOTB3YS
CIPAaBOYHbBIEC MAaTEPUAIIBI;
UCCIIEIOBATh B
MPOCTEHIINX CITydasx
GyHKIIUY Ha
MOHOTOHHOCTb,
HAXOJUTh HauOOJbIINE U
HaMMEHBIIINE 3HAYCHUS
GbyHKIMI; CTPOUTD
rpaduKi MHOTOWIECHOB C
MCIIOJIb30BaHUEM
ammapara
MaTeMaTH4ECKOTO
aHaM3a; MPUMEHSTh
MIPOU3BOIHYIO MIPU
pelIeHnn 3a1a49 Ha
JBUKEHHE; peIIaTh
NPaKTHUKO-
OpPUEHTHPOBAaHHbIE
3a/1a4 Ha HauOOoJIbIINeE
U HauMeHbIlne
3HA4YCHUs, HA
HaXOXXJCHHE MYTH,
CKOpPOCTH M YCKOPEHUST;
YVIIAMN)11,
YVIII(MN)6,
YVIIIMN)10

11P4
VYIIJI(MHN)
11,
VYIIJI(MHN)
6,
VYIIJI(MHN)
10

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

Ilpakmuyeckue 3anamus
6 hopme peuwterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen

IIPS ymenue
OIIepUpOBATH
TIOHSATHSIMH:
pannoHagbHas QyHKIMA,
noka3aresabHast
byHKLUS, CTeNeHHas
I INIGE
JorapupmMuuecKas

I INIE
TPUTOHOMETPUUECKHE
byHKIIMHM, 0OpaTHBIE
byHKLINYU; yMEHHE
CTPOUTH rpapuKu
U3YYEHHBIX (DYHKIIHH,
MCIO0JIb30BaTh Irpaduku

IIP5
VYIIJI(MHA)
15.1,
YYIIJI(MU)
6,
YYIII(MU)
10

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

IIpakmuueckue 3aHamus
8 popme pewierus
3a0a4, 8bINOIHEHUS.
KOHMPONbHBIX pabom,
Kapmouex-3a0aHu,
YycmHoz2o onpoca.

Oxzamen
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IIPU U3Y4YECHUU
IIPOLIECCOB U
3aBUCUMOCTEH, IIPH
pEILIECHUN 3a1a4 U3
JIpYrux yu4eOHbIX
IIPEIMETOB U 3a/1a4 U3
peanbHOU KU3HU;
BbIpa)kaTh (popMysiaMu
3aBUCUMOCTH MEXAY
BEJIMYNHAMU;
YVYIIAMN)15.1,
YYIIA(MN)6,
YYIaAMN)10

IIP6 ymenue pemarb
TEKCTOBBIE 3a]1a41
pa3HbIX TUIOB (B TOM
YHCIIe Ha TPOIICHTHI,
JIOJIU ¥ YacTH, Ha
JBWDKEHUE, padory,
CTOUMOCTH TOBapOB U
yCIIyT, HAJIOTH, 33/1a49H
U3 0071aCTH yIpaBIeHUS
JUYHBIMHU B CEMEHHBIMU
(MHAaHCAMM); COCTaBJIATh
BBIPXCHHUS, YPABHCHUS,
HEPaBEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO
3a/1a4yM, UCCIIEI0BATh
MOJTyYCHHOE PEIICHHE U
OIICHUBATh
MPaBIOMNOI00HOCTD
pe3ynbTaToB;
YVYIIAMN)11,
YVYIIA(MN)16,
YKI(MIN)4

TIP6YYTIJI(
MI)11,
VYIIJI(MHA)
16,
VKI(MI)4

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

Ipakmuueckue 3ansamusi
8 popme pewenus
3a0a4, 8bINOJIHEHUs
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCmHO20 onpoca.

Drzamen

IIP7 ymenue
OTIEpUPOBATH
MOHITUSIMH: CPETHEE
apu@meTnyeckoe,
MearaHa, HanboblIee u
HauMeEHbBIIIee 3HAYCHUS,
pa3Max, Tucnepcus,
CTaH/JapTHOE
OTKJIOHEHUE YHCIIOBOTO
Habopa; yMmeHue
U3BIIEKATD,
UHTEPIPETHPOBATH
UH(OpMaLHIO,
MPEJICTABICHHYIO B
Ta0IHIax, HA
JIuarpaMmmax, rpadukax,
OTpakarollyr0 CBOMCTBA

1P7
YYTII(MU)
3,
YYTII(MU)
17,
VYTIJI(MU)
10

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

Ipaxmuueckue 3anamus
6 popme peutenus
3a0au, 8bINOJHEHUS
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHutl,
YCMHO20 onpoca.

Drzamen
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peabHBIX MPOIECCOB U
SIBTICHUI; TIPEACTABIISTh
UH(POPMALIUIO C
MIOMOIIBIO TAOJIHI U
JiarpaMuM; UCCIe10BaTh
CTaTUCTHYECKHUE JAHHBIC,
B TOM YHCIIE C
PUMEHCHUEM
rpaduuecKuX METOI0B U
AJIEKTPOHHBIX CPEJICTB;
YVIII(MN)3,
YVYIIA(MUN)17,
YVIII(MN)10

IIP8 ymenue
OTIepUPOBATH
MOHITUSIMH: CITy4ailHbIN
ONBIT U CIIy4ailHOE
coObITHE, BEPOATHOCTD
CIIy4altHOTO COOBITHS;
YMEHHE BBIYHCIIATH
BEPOSATHOCTH C
HCIIOJIb30BaHUEM
rpaduuecKux METOIOB;
IPUMEHSTH (POPMYIIBI
CIIOKCHHSI I YMHOXKCHHS
BEPOSITHOCTEH,
KOMOWHATOPHBIE (haKThI
U GOpMYJIBI ITpH
pelIeHNH 3a1ad;
OIICHUBATh BEPOSITHOCTH
peaTbHBIX COOBITHIA;
3HaKOMCTBO CO
CIy4allHBIMU
BEJIMUYMHAMU; YMEHUE
MPUBOUTH TPUMEPHI
MIPOSIBIICHUS 3aKOHA
OOJBIINX YKCeN B
MIPUPOJTHBIX U
00I11eCTBEHHBIX
SIBIICHUSX
YVYIIA(MN)1,
YVIII(MN)6,
YVYIIA(MN)10,
YKJI(MI)3.1

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

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

Ipakmuueckue 3ansamusi
8 popme pewenus
3a0a4, 8bINOJIHEHUs
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCmHO20 onpoca.

Drzamen

IIP9 ymenue
OIIEpPUPOBATH
MOHATUSMHU: TOYKA,
npsiMasi, IJI0CKOCTb,
IIPOCTPAHCTBO,
JBYT'PAaHHBIN yTOJI,
CKPEIIMBAIOIINECS
IIpsIMBIE,

11P9
YYIIJI(MU)
3,
YYIII(MU)
6,
VYIII(MU)
17

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

Ipakmuueckue 3anamus
8 popme pewierus
3a0a4, 6bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHul,
YCmMHO20 onpoca.

Oxzamen
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NapauIeIbHOCTD U
NEePIEHINKYIPHOCTb
IIPSIMBIX U IIJIOCKOCTEM,
yroJl MeXAY IPSMBIMH,
YIOJI MEXIY IPSIMOU U
IUIOCKOCTBIO, YTOJI
MEXY INIOCKOCTSAMH,
paccTosiHUE OT TOYKH 110
IJIOCKOCTH, pAaCCTOSIHUE
MEXy NPSIMBIMH,
paccTosHuE MEXIY
IUIOCKOCTSIMH; YMEHUE
UCII0JIb30BaTh IpU
peLIeHnH 3a1a4
U3y4eHHBIE (PAKTHI U
TEOpEMbI IJIAaHUMETPUH;
YMEHHE OLICHUBATb
pa3Mepsl 00BEKTOB
OKPY’KaIOIIEro MUpa;

YVIII(MN)3,

YYIIA(MN)6,

YVIII(MN)17

ITP10 ymenue 1IP10 31,32, 35 | Illpakmuueckue 3anamus | IK3ameH
ONEepUpPOBaATH YVIIA(MN) | VI, V2, 8 popme pewierus

MOHATUSIMH: 3, V3, V4, 3a0a4, 6bINOJIHEHUS

MHOTOTpaHHUK, ceueHue | YYIIIA(MU) | V5, V6, KOHMPOIbHBIX pabom,
MHOTOTpaHHHKa, KYO, 11, V7, V8 Kapmouek-3a0aHuli,
napajuleJenumen, YVIIA(MN) YCmMHO20 onpoca.

pU3Ma, NIpaMu/a, 17

¢urypa 1 noBepxHOCTb
BpAICHUS, IIIITHH/IP,
KOHYC, 11ap, chepa,
cedeHus Gurypsl
BpAIIEHHUS, TNIOCKOCTb,
Kacaromascsi cepsl,
IIMHIpA, KOHYCa,
IUIOIAAb MOBEPXHOCTH
MUPaMUJIBL, TPU3MEI,
KOHYcCa, HUJINH]PA,
mIomaas chepol, 00bemM
KyOa, MpsIMOYTOJILHOT'O
napaienenurea,
NUPAMUJIbL, TPU3MBI,
IUIMHIpA, KOHYCA,
1apa; yMeHue
n300paxxaTh
MHOTOT'PaHHUKH U
MIOBEPXHOCTH BpAIICHUS,
UX CEUEHUS OT PYKH, C
MIOMOIIIBIO YEPTEIKHBIX
UHCTPYMEHTOB U
DIIEKTPOHHBIX CPEJICTB;
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YMEHHE paclo3HaBaTh
CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE

pacro3HaBaTh

MIPaBUIILHBIC

MHOTOT'PaHHUKH;

YVYIIA(MN)3,

YVYIIAMN)11,

YVYIIA(MN)17

P11 ymenue [1P11 31,32, 35 | I[lpakmuueckue 3auamus | IK3ameH
ONEepUpPOBaATH YVIIAMN) | VI, V2, 8 popme pewienus
MOHATUAMH: nBxenue B | 10, V3, V4, 3a0ay, 8bINOJHEHUS
MIPOCTPAHCTBE, VYVIIAMN) | V5, V6, KOHMPOIbHBIX pabom,
1o100HbIE PUTYPHI B 16, y7. V8 Kapmouek-3a0anutl,
MIPOCTPAHCTBE; YVILI(MN) YCMHO20 onpoca.
HCIOJIL30BATh 17

OTHOIIICHHUE ILIOIIAACH

MOBEPXHOCTEH U

00BEMOB ITOJO0HBIX

buryp npu perieHuu

3a/a4;

YVYIIA(MN)10,

YVYIIA(MN)16,

YVYITI(MIN)17

ITP12 ymenue I1P12 31,32, 35 | Illpakmuueckue 3anamus | IK3ameH
BBIYUCIISITh YVIIA(MN) | VI, V2, 8 popme pewierus
reOMETPUUECKHIE 11, V3, V4, 3a0ay, 8bINOJHEHUS
BeJMYUHEI (uinHa, yron, | YYIIIA(MUW) | V5, V6, KOHMPOIbHBIX pabom,
ILIONIAb, 00BEM, 16, Y7, V8 Kapmouek-3a0anuil,
iomaab nopepxuoctu), | YKJI(MUN)2 YCmMHO20 onpoca.
UCTIOJB3YS U3yUCHHBIC

(bOopMyITBI U METOIBI;

YVYIIAMN)11,

YVIIJI(MN)16,

YKJ(MI)2

IIP13 ymenue I1P13 31,32, 35 | llpakmuueckue 3auamus | Ik3ameH
OTIEpUPOBATH YVYIIAMN) | VI, V2, 6 popme peutenus
MMOHSTHUSAMH: 10, V3, V4, 30004, 6bINOJIHEHUS
npsimoyroJyibHas cuctema | YYIIII(MUN) | V5, Ve, KOHMPOIbHBIX pabom,
KoOpauHaT, koopauHatel | 15.1, y7, V8 Kapmouex-3a0anull,
TOYKH, BEKTOP, YKIA(MUN)3. YCMHO20 onpoca.
KOOPJMHATHI BEKTOPA, 1

CKaJIspHOE
IIPOU3BENICHUE, YT O
MEXly BEKTOpaMHu,
CyMMa BEKTOPOB,
MIPOU3BE/ICHNE BEKTOPA
Ha YNCJI0; HAXOJUTh C
MOMOIUIbIO U3YUEHHBIX
(bopMyn1 KOOpAUHATHI
CepeIuHbl OTpe3Ka,
paccTOsIHUE MEKIY
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ABYyMA TOYKaMH,
YYIIJI(MU)10,
VYIJIMH)15.1,
VKI(MH)3.1

I1P14 ymenue BrIOUpaTh
MOJXOISIIINI U3YYEHHbIN
METO/1 JUISl PEILICHUS
3aJja4uu, pacro3HaBaTh
MaTeMaTH4ecKue (GpaKThl
U MaTeMaTU4YecKue
MO/IEJIA B MIPUPOJIHBIX U
00LIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;
yYMEHHE MPUBOJIUTH
IPUMEPHI
MaTeMaTHYeCKHUX
OTKPBITHI POCCUICKON U
MUPOBOM
MaTeMaTUYECKON HAYKH.
YVIIA(MW)11,
YVIIA(MN)17,
YK(MIN)2

TIP14
VYIIJI(MHN)
11,
VYIIJI(MHN)
17,
VKI(MU)2

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

Ilpakmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouyek-3a0anutl,
YCmMHO20 onpoca.

Dxzamen

ITP15 ymenue
OTIepupOBaThH
MOHSATUSMU:
orpezieNieHue, aKCHoMa,
TEeopeMa, CIeACTBUE,
CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO,
paBHOCUIIbHBIE
(bOopMyITUPOBKH; YMEHUE
dbopmynupoBaTh
obpaTtHoe u
IIPOTUBOIOJIOXKHOE
YTBEpXKACHUE,
MPUBOAUTH IPUMEPHI U
KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJ
MaTeMaTU4YeCKOMN
WHIYKUIWW; TPOBOIUTD
JT0Ka3aTeJbHbIE
paccyXIeHus pu
pelleHny 3a1ad,
OLICHUBATh JIOTHYECKYIO
MPaBUJILHOCTD

pacCy IeHUM
YVYIIAMN)3,
YKAMMN)2, YPII(MUN)2
, YPJI(MI)3

TP15
VYIIJI(MHA)
3,
VKA(MU)2,
YPJ(MI)2,
VPI(MH)3

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

Ipakxmuueckue 3anamus
6 hopme peutenus
3a0au, 8bINOJHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 Onpoca.

Dx3zamen
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IIP16 ymenue I1P16 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
OTIEpUPOBATH YVIII(MN) | 33, 34,35 | 6 popme pewenus
MOHSATHSIMH: MHOXECTBO, | 16, Vi, ¥V2, 3a0a4, 6bINOJIHEHUS
IMOJIMHOKECTBO, YKI(MN)2, | V3, V4, KOHMPOIbHBIX pabom,
omnepaluu Hajl YPIAMUN)2, | V5, V6, Kapmouek-3a0anutl,
MHO>KE€CTBaMHU; YMEHUE YPAMW4 | V7, V8 YCMHO20 onpoca.
UCIIOJIb30BATh

TEOPETUKO-

MHOKE€CTBEHHBIN

amnmapar JJisi ONMCaHUs

peaTbHBIX MPOIECCOB U

SBJICHUH U NIPU PELICHUU

3a/1a4, B TOM YHUCJIC U3

JIPYTUX YU4EOHBIX

MPEIMETOB;

YVIIA(MHW)16,

YKIA(MUN)2, YPI(MI)2

, YPJI(MIN)4

P17 ymenue I1P17 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
ONEepUpOBaATH YVIIA(MW) | 33,34, 35 | 6 popme pewenus
HOHSTUSMMU: Tpad, 3, Viy2, 3a0ay, 8bINOTHEHUs.
CBSI3HBIU Tpad, 1epeBo, YVIIA(MN) | V3, V4, KOHMPOILHBIX pabom,
UK, rpad Ha 10, Vs, Ve, Kapmouek-3a0anutl,
IJIOCKOCTH; YMEHHUE YVIIA(MHW) | V7, V8 YCmMHO20 onpoca.
3a71aBaTh U ONUCHIBATH 17

rpadsl pa3nuYHBIMU

crocobamu;

HCIIONIb30BATh Tpadbl

IIPH PEIICHUU 33]1aY;

YVYIIA(MN)3,

YVYIIA(MN)10,

YVYIAMN)17

ITP18 ymenue csobonno | [1P18 31,32, 35 | Illpaxmuueckue 3anamus | IK3ameH
OIIepUpOBATH YVYIIAMN) | VI, V2, 6 ¢hopme peuwienus
MOHATHSMHU: coueTtanue, | 16, V3, V4, 3a0ay, 8bINOJIHEHUs.
MepEeCTaHOBKA, YUCIIO YKI(MN)2, | V5, V6, KOHMPOIbHBIX pabom,
COYETaHUM, YUCIIO YPAMN)2, | V7, V8 Kapmouek-3a0anuil,
NEPEeCTaHOBOK; OMHOM YPI(MIN)3 YCMHO20 onpoca.
Herotona; ymenue

MPUMEHSITh

KOMOHMHATOPHBIE (PaKThI

U pacCyKIeHUS st

peIIeHus 3a/1a9;

YVYIIA(MN)16,

YKI(MIN)2, YPI(MI)2

, YPJI(MI)3

P19 ymenue I1P19 31, 32, Ilpaxmuueckue 3auamus | IK3amen
OTIepUpPOBAThH YVYIIAMN) | 33,34,35 | 6 popme pewenus
IMOHSTUSAMU: 6, Vi, V2, 3a0ay, 8bINOJHEHUS
HaTypaJabHOE YUCJIO, YVYIIA(MN) | V3, V4, KOHMPOIbHBIX pabom,
LEeI0€ YUCI0, OCTaTOK 1Mo | 11, V35, Ve, Kapmouek-3a0anutl,
Moy, patmoHanpHoe | YYIIII(MW) | V7, V8 YCMHO20 onpoca.
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YHCII0, UPPALMOHATEHOE
YHCII0, MHOXKECTBA
HATYpaJIbHBIX, IENbIX,
paloHaIbHbIX,
JEHCTBUTENLHBIX YHCET;
YMEHHE HCIOJIb30BATh
MPU3HAKU ACITUMOCTH,
HAaNMEHBIINNA 00NN
JEUTETh ¥ HAUMEHBIIICe
oO1ee KkpaTHoe,
anroput™ EBkiuna npu
pEeIlIeHUH 3a/a4;
3HAKOMCTBO C
pa3IMYHbIMU
MO3UIIUOHHBIMU
CUCTEMaMHU CUHCIICHUS;
YVYITA(MN)6,
YVYIIAMN)11,
YVIII(MN)17

17

ITP20 ymenue cBoOOIHO
OTIepUPOBATH
MTOHSATHSIMH: CTEIIEHD C
LIEJIBIM ITOKa3aTelIeM,
KOpEHb HAaTypaJlbHOU
CTEIIEHH, CTEIIEHD C
paroHaIbHBIM
IIoKa3aTeyieM, CTEIIEHb C
ENCTBUTEIbHBIM
(BeILIeCTBEHHBIM)
roKazaresnem, Jorapudm
YHCIIa, CHHYC, KOCHHYC H
TaHTE€HC MTPOU3BOJIBLHOTO
YUCIIa;

YVIIJI(MN)16,
YKIAMMN)2, YPA(MUN)2
, YPJI(MIN)4

TIP20
VYII(MI)
16,
YKI(MH)2,
VPI(MU)2,
YPI(MI)4

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

Ipakmuueckue 3anamus
8 popme pewienus
3a0a4, 6bINOJIHEHUs
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCMHO20 onpoca.

Dxzamen

ITP21 ymenue
OIIepUpOBATH
MOHSTUSIMU: TOXKJIECTBO,
TOKJIECTBEHHOE
npeoOpazoBaHue,
YpaBHEHHE,
HEPaBEHCTBO, CUCTEMA
YpaBHEHUU U
HEPaBEHCTB,
PaBHOCHUIIBHOCTD
YpaBHEHUI, HEPABEHCTB
U CUCTEM,
paloHaIbHbIE,
UPpALMOHAIILHBIE,
HOKa3aTelbHbIE,
CTETICHHBIE,

TP21
VVIIJI(MH)
16,
VKI(MU)2,
YPII(MW)2 ,
YPJ(MI)3

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

IIpakmuueckue 3aHamus
8 popme pewierus
3a0a4, 8bINOIHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHu,
YycmHoz20 onpoca.

Oxzamen
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JorapupMHUEcKue,
TPUTOHOMETPUUYECKHE
ypaBHEHHS, HEPAaBEHCTBA
U CUCTEMBI; YMEHHE
pemarb ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI
C TIOMOUIBIO Pa3TMYHBIX
IIPUEMOB; pelaTh
ypaBHEHHS, HEPAaBEHCTBA
U CUCTEMBI C
napamMeTpoM; IPUMEHSTh
yYpaBHEHH,
HEpaBEHCTBA, UX
CHCTEMBI AJIs peIIeHUs
MaTeMaTHYECKUX 3aj1a4 1
3aj1a4u U3 pazIMuHbIX
oOyactell HayKu U
pEATIbHOM )KU3HU;
YYIIA(MU)16,
YKAMMN)2, YPA(MUN)2
, YPII(MI)3

I1P22 ymenue cBoOOIHO

OIepUpOBAThH
HOHATUAMU: rpaduk
byHKIIH, obOpaTHas
(GyHKIUS, KOMIIO3UIMUS
byHKIMH, JINHEWHAS
GyHKIUMS, KBaJpaTHYHAS
byHKLU, CTETeHHas
GyHKIUS ¢ LENbIM
rokasaresem,
TPUTOHOMETPHUYECKHE
byHKkuHN, oOpaTHbIe
TPUTOHOMETPHUYECKHE
byHKIHIH,
nokazaresbHas 17§
JorapupmMuyuecKas
byHKIINY, yMEHUe
CTPOUTH rpaduku
GyHKIWH,  BBITOTHATH
npeoOpazoBaHus

rpadukoB QpyHKUINH;

yMEHHE
UCTIONB30BaTh  rpaduku
GYHKIMA 719 U3Y9EeHHS
IIPOLIECCOB u
3aBUCUMOCTEN pu
pelmieHuy  3a7ad U3
JIPYTHX y4eOHBIX
IIPEIMETOB u u3

T1P22
VY3,
VYTIJI6,
VVYIIIIS.1,
VK2,
VP11,
VP12

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

Ipakmuueckue 3anamus
8 popme pewenus
3a0a4, 6bINOJIHEHUs
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCMHO20 onpoca.

Dxzamen
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peanbHOU JKU3HU;
BBIpOXKaTh  (GopmyIaMu
3aBUCHUMOCTH MEXTY
BEJIIMYMHAMU;

YMEHHUE
CBOOOJTHO  OIIEPHUPOBATH
NOHATUSIMH:  YETHOCTh
dyHkiuy,
NEPUOTUIHOCTD
dyHKiuy,
OTPaHUYCHHOCTh
dyHkiuy,
MOHOTOHHOCTb
GyHKIMH,  OKCTPEMyM
dbyHKIMHM, HanOoJIbIIIEE U
HAaUMCHbBIIIEe 3HAYCHUS
byHKIIUN Ha
MPOMEXKYTKE;,  YMEHUE
IPOBOJIUTH

uccie[oBanne QyHKIINU;

yMeHue
UCIIOJIb30BaTh CBOMCTBA
U rpaduku QyHKIUH 1715
peleHus YPaBHEHUH,
HEPaBEHCTB M 3a7a4 ¢
napaMeTpamy;
n300paxkarhb Ha
KOOPJAMHATHOU
IIJIOCKOCTH ~ MHOYKECTBA
pelIeHu YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;
YVIIA3, YVIIJ6,
YVIIA15.1, YKI2,

YP/1.1, YP]I2

I1P23 ymenue ceoboauo | [1P23 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
OIIepUpOBATH YVYIIA(MUN) | 33,34, 35 | 6 popme pewenusa

MOHSTUSAMU: 16, Vi, V2, 3a0a4, 6bINOJHEHUS
MOCJIEI0BATEIbHOCTD, YKAMMN)2, | V3, V4, KOHMPOIbHBIX pabom,
apudmMeTuueckas YPAMN)2, | V5, V6, Kapmouek-3a0anuil,

nporpeccus, YPAMU)4 | V7, V8 YCMHO20 onpoca.

reoMeTpHYeCKast

nporpeccusi, 06CKOHEYHO
yOBbIBaroIas
reoMeTpHYecKas
IIPOrpeccusi; yMeHue
3a/1aBaTh
MOCIIEI0BATEIbHOCTH, B
TOM YHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (hopmyIt;
YVIII(MN)16,
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YKI(MU)2, YPI(MU)2
, VPII(MI)4

[IP24ymenue
OTIepPUPOBATH
MOHSTUSIMHU:
HETPEPHIBHOCTD
GyHKIIMM,  aCUMIITOTHI
rpadpuka byHkuuy,
nepBast u BTOpast
npou3BoHas (YHKIIUH,
reOMETPUYECKUI u
buznueckuit CMBICT
MIPOU3BOIHOM,
nepBooOpasHas,
onpeeIeHHbIN
UHTETpa; yMEHHue
HAaXOIUTh  ACHUMIITOTHI
rpaduka byHKINY;
yMEHHE BBIUUCIIATH
NPOM3BOJIHBIE  CYMMBI,

MIPOM3BEICHUS, YaCTHOTO
Y KOMITO3HUIINH (PYHKITUH,
HaXOJHUTh ypaBHEHUE
KacaTeIbHOH K rpaduky

byHKIUY;

YMEHHE
HCII0JIb30BaTh
IIPOU3BOJHYIO JUISL
ucciae0BaHus (QyHKITUH,
JUIS HaXO0XJACHUS
HAWIy4Ilero pelieHus B
IPUKIAIHBIX, B  TOM
yucie COLIMAJIBHO-
DKOHOMUYECKUX u
busznueckux  3ajayax,
JUIS OIpeeIECHUs
CKOPOCTH U YCKOpEHHS;
HaxXOIWTh IUIOIIAJU U
00BeMBI ¢buryp c
IIOMOLIBI0  HMHTErpana;
MIPUBOJIUTH MIPUMEPBI
MaTEMaTHUYECKOT O
MOJIETTUPOBAHUS c
MIOMOMUIBIO
nuddepeHImaTbHBIX
YpaBHEHUN;
YVYIIAMN)1,
YVIII(MN)6,
YVYIAMN)10

T1P24
VYIIJI(MHA)
1,
VYIIJI(MA)
6,
VYIIJI(MHN)
10

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

Ilpakmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouyek-3a0anuil,
YCMHO20 Onpoca.

Dxzamen
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ITP2S ymenue
OTIepupOBaThH
MOHSITHSIMH
KOMIUIEKCHOE YHCIIO,
COTIPSIKCHHBIE
KOMIUIEKCHBIE YHCIIa,
MOJIyJIb U QpTyMEHT
KOMIUIEKCHOTO YHCIIa,
dbopma 3anucu
KOMIUIEKCHBIX YHCEI
(reomerpuueckas,
TPUTOHOMETPHUYECKas U
anrebpandeckas); yMeTh
MIPOU3BOIUTH
apudmeTnuecKkue
NENCTBUA C
KOMIUICKCHBIMA
YHUCIIAMU; TIPHUBOIUTH
MIPUMEPBI
UCTIOJIb30BaHUS
KOMIUIEKCHBIX YUCEI
YVYIIAMN)11,
YKAMHN)2 ,
YPAMWN)I.1,
YPII(MIN)4

TIP25
VYIIJI(MHN)
11,
VKAMU)2 ,
YPJ(MI)1.
1,
YPI(MI)4

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

Ilpakmuyeckue 3anamus
6 hopme peuwterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen

I1P26 ymenue cBoOOIHO
OTIepPUPOBATH
HNOHATUSMU: CpeJlHee
apu@meTnyeckoe,
MenuaHa, HauOoJbIIee 1
HaMMEHbIIIee 3HAYCHUS,
pasmax, 1ucrepcus,
CTaHJAPTHOE
OTKJIOHEHUE IS
OTHCAHMSI YUCIOBBIX
JTAHHBIX; yMEHHE
UCCIIEI0BaTh
CTaTUCTHYECKHUE TAHHEIE,
B TOM YHUCIJIE C
IPUMEHEHUEM
rpadu4ecKux METOJ0B U
DIIEKTPOHHBIX CPEJICTB;
rpaduvecku
UCCIIEIOBATh
COBMECTHBIE
HaAOJIFOEHYS C
MIOMOIIBIO AUarpamMm
pacceuBaHHs U
JIMHENHOH PErpecCcuu;
YVIII(MN)3,
YVIII(MN)6,
YVIII(MN)16

TIP26
YYIII(MU)
3,
YYTII(MU)
6,
YYTII(MU)
16

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

Ipakmuueckue 3anamusi
8 hopme pewenus
3a0a4, 6bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouexk-3a0anul,
YCmHo20 onpoca.

Drzamen
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P27 ymenue HaXxoauTh
BEPOSITHOCTH COOBITHH C
HCII0JIb30BaHUEM
rpauuecKkux MEeToOB;
MPUMEHSTD VISl PEIICHUS
3a1a4 GOPMYIIbI
CJIOKEHHUS U YMHOXKECHHUS
BEPOATHOCTEH, hopMyIy
IIOJIHOM BEPOSITHOCTH,
dbopmyny beprysm,
KOMOWHATOPHBIE (haKTHI
u GOpMYyIIbl; OLIEHUBAThH
BEPOSITHOCTH PeaIbHbIX
COOBITHI; yMEHHUE
OIepUpOBATH
MOHITUSIMH: CITy4daiiHas
BEIIMYMHA,
pacnpenenexme
BEPOSITHOCTEH,
MaTeMaTH4eCcKoe
OKUJaHUE, TUCTIEpCUs U
CTaH/IapTHOE
OTKJIOHEHME CIIyYalHOU
BEJIMYMHBI, DYHKIIUN
pacrpezeneHus u
IJIOTHOCTH
pPaBHOMEPHOTO,
MOKa3aTeNbHOTO U
HOPMAaJIbHOTO
pacnpeneneHnil; ymeHue
HCII0JIb30BaTh CBOMCTBA
M3YYEHHBIX
pacrpeneneHui 1ist
pelieHus 3a1ay;
3HAKOMCTBO C
MOHSTUSMHU: 3aKOH
OOJIBIINX YKCEN, METOIBI
BBIOOPOYHBIX
MCCJIEI0BAHUI; YMEHHUE
MPUBOJIUTE TIPUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIIINX YHCETT B
MPUPOJHBIX U
0OIIECTBEHHBIX
SIBIICHUSX;
YVYIIAMN)3,
YVIII(MN)6,
YKIAMMN)3, YK(MIN)4

TP27
VYIIJI(MHN)
3,
VYIIJI(MHN)
6,
VKI(MH)3,
VKI(MI)4

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

Ilpakmuyeckue 3anamus
6 hopme peuwterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen
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I1P28 ymenue cBoOOIHO
OIIepUPOBATH
HNOHSTHUSMU: TOUKA,
npsimMasi, JI0CKOCTD,
IIPOCTPAHCTBO, OTPE30K,
Jy4, IJIOCKUH yToJ,
JBYT'PaHHBIN yTOJI,
TPEXTPAaHHBIN yroJI,
nepeceKaroImecs,
napauleJIbHbIEC U
CKpEIIMBAIOIINECS
psIMBIE,
[apajuIeIbHOCTD U
NEPIEHIUKYIIPHOCTD
IIPSIMBIX U IIJIOCKOCTEM,
YroJI MEXAY IPSMbIMU,
YTOJ MEXIY IPSIMOU U
IJIOCKOCTBIO, YIOJl
MEXY INIOCKOCTSMY;
YMEHHE HCII0JIb30BATh
IIPY PELICHUN 3a]a4
U3y4eHHbIE (PAKTHI U
TEOpPEMBI IIJITAHUMETPUH;
YMEHHE OLICHUBATh
pa3mepbl 0OBEKTOB B
OKpYXaroIleM MHUPE;
YMEHHE OIIEPUPOBATH
MOHSITUSMU:
MHOT'OTPaHHHK, CEUEHUE
MHOTOTpaHHUKA,
MIPaBUIIbHBIN
MHOTOTPaHHUK, PU3Ma,
nupamuia, purypa u
MOBEPXHOCTh BpallleHus,
LWIMH]P, KOHYC, 11ap,
ctepa, pa3BepTKa
MOBEPXHOCTHU, CEUEHUS
KOHYCa U IIWINHJPA,
napauleJIbHbIE OCU UIIU
OCHOBaHUIO, CEYECHUE
11apa, MIOCKOCTb,
Kacaromiascs chepsl,
LWIMH]PA, KOHYCA;
YMEHHE CTPOUTH CEUEHUE
MHOT'OTpaHHHKA,
n300paxkaTh
MHOT'OTpaHHUKH,
¢burypsl 1 MOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS,
B TOM YHCJIE C TIOMOILBIO
AIIEKTPOHHBIX CPEACTB;
YMEHHE IPUMEHSITh

TIP28
VYIIJI(MHN)
16,
VKA(MU)2,
YPJ(MI)2,
VPI(MU)4

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

Ilpakmuyeckue 3anamus
6 hopme peuwterus
3a0au, 8bINOIHEHUSA
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen
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CBOMCTBA
reoMeTpuueckux Gpuryp,
CaMOCTOSITENTEHO
dbopmMyIupoBaTh
OTIpeieIeHus
n3y4JaeMbIX puryp,
BBIJIBUTATh THIIOTE3bI O
CBOWCTBaX W MpPHU3HAKAX
reoMeTpuuecKux Guryp,
00OCHOBBIBATh HJIH
OTPOBEPraTh MX; yMCHUE
IPOBOJTUTH
KJaccupukanuio Guryp
10 PA3JINYHBIM
MpU3HAKaM, BBIITOTHSTh
HeoOXO0aUMBIE
JIOTIOTHUTEIILHBIC
MIOCTPOCHHS,
YVIIA(MHN)16,
YKIA(MUN)2, YPI(MI)2
, YPII(MIN)4

I1P29 ymenue cBoOOIHO
OTIepUPOBATH
MMOHATHSIMH: TUIOIIA/b
¢burypsl, 00beM GUTypHI,
BEJIMYKMHA yTIa,
PacCTOSIHHAE OT TOYKH JI0
MJIOCKOCTH, PACCTOSIHUE
MEKTY TIPSIMBIMH,
paccTOsSTHUE MEXTY
IJIOCKOCTSIMU, TIJIOIIAIb
cdepsl, MIomaIh
MOBEPXHOCTH
MUPaAMUJIBI, TPU3MBI,
KOHYCa, IWINH]IPA,
00beM Kyo0a,
MPSIMOYTOJIBHOTO
napajureNienumne/a,
UPaAMUJIBI, TPU3MBI,
[IUIAH]IPA, KOHYCA,
11apa; yMeHUE HaXOIUTh
OTHOIIIEHUE 00HEMOB
NoJ00HBIX (HUTYp;
YVYIIA(MN)11,
YKIAMMUN)2 ,
YPAMMN)I1.1,
YPI(MIN)4

TIP29
YYII(MU)
11,
YKI(MU)2 ,
VPI(MI)1.
1,
VPI(MU)4

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

Ipakmuueckue 3anamus
8 popme pewenus
3a0a4, 6bINOJIHEHUs
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCMHO20 onpoca.

Dxzamen
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P30 ymenwne cBoboano | [TP30 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
OTIEpUPOBATH YVIII(MN) | 33, 34,35 | 6 popme pewenus
MOHATHSIMHU: IBHXKEHHE, | 3, Vi, ¥V2, 3a0a4, 6bINOJIHEHUS
napajuieiabHbIi nepenoc, | YYIIII(MUN) | V3, V4, KOHMPOIbHBIX pabom,
CUMMETpHS Ha 6, Vs, Ve, Kapmouek-3a0anutl,
MIJIOCKOCTH M B YVYIIAMN) | V7, V8 YCMHO020 onpoca.
pOCTpaHcTBe, moBopot, | 10,

npeoOpa3oBaHue YVIII(MN)

o001, TOT00HbIE 16,

burypsl; yMeHue YKI(MU)3.

pacrno3HaBaTh paBHple 1 | 1

mo00HbIe PUTYPHI, B

TOM YHUCJIE B IPUPOJIE,

UCKYCCTBE, apPXUTEKTYPE;

YMEHHE UCIOJIb30BATh

TreOMETPHUYUCCKUE

OTHONICHHUS, HAXOHTh

TEOMETPHUYCCKUE

BEJIMYMHBI (JJIMHA, YTOJ,

iouiaib, 00beM) pu

pEILICHUH 33124 U3

JIPYTUX y4eOHbIX

NPEMETOB U U3

pEATIbHOM )KU3HU;

YVIII(MN)3,

YVYITA(MN)6,

YVIIA(MN)10,

YVYIIA(MN)16,

YKJ(MI)3.1

ITP31 ymenue ceobonno | ITP31 31, 32, Ipaxmuueckue 3anamus | IK3ameH
OTIEpUPOBATH YVIIA(MN) | 33, 34,35 | 6 popme pewenus
MMOHSTHUSAMH: 11, y2, V2, 30004, 6bINOJIHEHUS
npsimoyroJyibHas cuctema | YYIIII(MUN) | V3, V4, KOHMPOIbHBIX pabom,
KOOpPJIMHAT, BEKTOP, 16, V5, Ve, Kapmouex-3a0anull,
KOOpJMHATHI TOUKH, YKAMUN)2 | V7, V8 YCmMHO20 onpoca.

KOOPIWHATHI BEKTOPA,
CyMMa BEKTOPOB,
MIPOU3BEJCHUE BEKTOPA
Ha YHCIIO, Pa3JI0KEHUE
BEKTOpa 1o 0a3ucy,
CKaJIsIpHOE
MIPOU3BEJICHUE,
BEKTOPHOE
IIPOU3BEJICHUE, YTOJI
MEXIy BEKTOPAMH;
YMEHHE UCITOIb30BaTh
BEKTOPHBIN U
KOOPJAWHATHBIA METO/T
JUISL pelleHus
reOMETPUYECKUX 3a/1a4 U
3a/1a4 IpYrux yueOHbIX
MIPEIMETOB;
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ONEepUpPOBATH
MOHATUSIMH: MaTpula 2 X
2 u 3 X 3, onpeenuTeNb
MaTpHLbL,
T€OMETPUUYECKUN CMBICIT
ONpPEIETUTENS;
YVIIA(MN)11,
YVIIIA(MHU)16,
YKAMUN)2

MP32ymenue
MOJEIUPOBATh pEaJIbHbIC
CUTyallH Ha S3bIKE
MaTeMaTUKH; COCTABIIATh
BBIPAKECHMUSI, YPABHEHUS,
HEpPAaBEHCTBA U UX
CHUCTEMBI 110 YCIIOBHIO
3a/1a4, UCCIIEN0BATH
MIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM
anmapara anreOpsl,
MHTEPNPETUPOBATH
MOJIYYEHHBIA pe3yibTarT;
CTPOUTH
MaTeMaTUYeCKHe MOJENH
C IOMOILBIO
F€OMETPUUECKHUX
MMOHATHUU U BEIUYMH,
penaTh CBs3aHHBIE C
HUMH MTPAKTUYECKUE
3a71a4M; COCTABIIATh
BEPOATHOCTHYIO MOJIEb
Y UHTEPIPETUPOBATH
MIOJIy4EHHBIA pe3yibTarT;
pemarh NpUKIaIHbIE
3a/1a4u CpeCTBaMuU
MaTeMaTU4YECKOro
aHaJIn3a, B TOM YHCIIe
COLIMAJIBHO-
SKOHOMHMYECKOTO U
(U3UYECKOTO XapaKTepa;
YVYIIA(MN)16,
YKIAMUN)2, YPA(MU)2
, YPJI(MIN)4

T1P32
VYIIJI(MU)
16,
YKI(MU)2,
VPA(MU)2,
YPJ(MI)4

31, 32,
33,34, 35
V2, ¥2,
V3, V4,
V35, Ve,
Y7, V8

Ipakmuueckue 3ansmus
8 popme pewienus
3a0ay, 8bINOJHEHUS
KOHMPOILHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Drzamen

ITP33ymenue BHIOMpAThH
TIOTX OIS METOJ JIIS
pelLIeHHs 3a/1auu;
NOHWMaHHE 3HAYUMOCTH
MaTeMaTHKHU B U3yYEHUHU
TIPUPOIHBIX U
0O0I11eCTBEHHBIX
MPOLECCOB U SIBJICHUI;
yYMEHHE Pacro3HaBaTh

I1P33
YYIIJI(MU)
11,
YKI(MI)2 ,
YPJ(MI)1.
1,
YPJ(MI)4

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

Ipakmuyeckue 3anamus
6 hopme peutenus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouex-3a0anull,
YCMHO20 onpoca.

Dxzamen
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MPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B
UCKYCCTBE, YMEHHE
MPUBOJUTH PUMEPHI
MaTeMaTUYECKUX
OTKPBITUI POCCUICKOMN 1
MUPOBOMU
MaTeMaTHYeCKON HAYKH.
YVIIA(MN)I11,
YKAMN)2 ,
YPAMUN)I.1,
YPII(MIN)4

ITP34cBob01HO
OIepupoOBaThH
TIOHSITHSIMH
paloHaIbHOE YHUCIIO,
OeckoHeuHas
nepuoanyYecKas apoob,
MPOIICHTHI,
UPpaLMOHATIEHOE YHCIIO,
MHOXECTBA
paloHaNbHbBIX U
JEHCTBUTEILHBIX YHCE,
MOJ1yJIb
JEUCTBUTEIILHOTO YHCIIA;
CTEMEHb C LENbIM
MIOKa3aTeleM,
UCIIOJIb30BATh
MOAXOASIIYI0 (hopmy
3aMmucH JeHCTBUTENBHBIX
YHCeN IS PeIICHHUs
MPAKTUYECKUX 3a7a4 U
MIPEJICTaBICHUS TaHHBIX;
CTETEHb C
paroHaIbHBIM
noKazaresem; Jorapupm
qucia, 1eCATUUHBIE U
HATypaJbHBIC
JorapuMsl;
YVIII(MN)3,
YVIII(MN)6,
YVIII(MN)16

T1P34
VYTII(MH)
3,
VYIIJI(MHA)
6,
VYIIJI(MHA)
16

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

Ilpakmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 Onpoca.

Dxzamen

ITP35cB0o601HO
OIepUpOBATH
MOHSTUSIMU:
HaTypaJIbHOE U LIEJ0e
YHCII0, MHOXKECTBA
HATypPaJbHBIX U LIEJbIX
YHCell, UCTO0Ib30BaTh
IPU3HAKU AETUMOCTU
nensix yucen, HO/ u
HOK natypansHBIX

TIP35
VY3,
YVYIIIG,
VY151,
VKJI2,
VP]I1.1,
VP2

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

Ipakmuueckue 3anamus
8 hopme pewierus
3a0a4, 6bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHul,
YCmMHOo20 onpoca.

Dxzamen
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YUCEJ JJIS1 PEeIICHUS
3a/1a4, IPUMEHSTh
anroputMm EBkiniaa;
OCTaTKa 10 MOJYJIIO,
3alUChIBaTh
HaTypaJbHbIE YHCIIA B
Pa3IUYHBIX
MO3ULIMOHHBIX CUCTEMAX
CUHCJICHHUS;
KOMILIEKCHOE YUCJIO U
MHOECTBO
KOMILJIEKCHBIX YHCEll,
MIPEACTABIISThH
KOMILJIEKCHBIE YUCIIA B
anredpanvecKkoi u
TPUTOHOMETPUYECKOMN
¢dbopme, BBITTOTHATh
apupMeTuIecKue
ONEpalK C HUMH U
n300paxarb Ha
KOOPJIMHATHOMN
MIJIOCKOCTH.

YVII A3, YVIII6,
YVIIA15.1, VK2,

YPI1.1, YP/I2

P36 cBoGOIHO I1P36 31, 32, Ilpaxmuueckue 3auamus | IK3ameH
OTIEpUPOBATH YVYIIAMN) | 33,34,35 | 6 popme pewenus
MOHATHIMH: TOXKIECTBO, | 3, Y2, V2, 3a0a4, 6bINOJIHEHUSA
ypaBHEHUE, YVIIAMN) | V3, V4, KOHMPOIbHBIX pabom,
HEpaBEHCTBO, 6, V5, Ve, Kapmouex-3a0anull,
PaBHOCUJIbHBIE YVIIAMN) | V7, V8 YCMHO20 onpoca.
ypaBHeHMs U ypaBHeHus- | 10,

CIEeICTBUSA, YVIIA(MN)

PaBHOCHUJIbHBIE 16,

HepaBeHCTBa; npuMeHsTh | YKI(MUN)3.

pa3IuYHbIE METOBI 1

pEILIEHUs PallMOHAIbHBIX
U ApoOHO-
paloHaIbHBIX
ypaBHEHUH, TPUMEHSTh
METO]I UHTEPBAJIOB JUIs
pelleHns] HEPABEHCTB;
CBOOO/THO OTIEPUPOBATH
MOHSTUSIMHA: MHOTOWJIEH
OT OJJHOM IIEPEMEHHOM,
MHOTOYJIEH C LEIBIMU
Ko PunmeHTamu,
KOpPHHM MHOTOYJICHA,
IIPUMEHSITDH JEJICHNE
MHOTOYJIeHa Ha
MHOTOYJIEH C OCTATKOM,
teopemy besy u reopemy
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Buera ns pemenus
3a7a4; CBOOOHO
ONEepUpPOBaATH
MMOHATHUSIMH: CUCTEMA
JIMHEUHBIX YPABHEHUH,
MaTpulia, ONpeIeTUTeNb
Matpuiel 2 Y 2 u ero
T€OMETPUUYECKUIN CMBICTI,
HCIIOJIB30BaTh CBOMCTBA
onpeaenutens 242 niist
BBIUKCJICHHS €0
3HAYEHUs, IPUMEHSATh
ONPEAECTUTENM JJISI
peUIeHUs] CUCTEMBbI
JIMHEUHBIX YPABHEHUH,
MOJIETIUPOBATh peaibHbIC
CUTYAIIMH C TIOMOIIIBIO
CUCTEMBI JIMHEHHBIX
YpaBHEHUM, UCCIIEI0BATH
MMOCTPOEHHBIE MOJEIH C
MIOMOIIBIO MaTPHIL U
ONpEeAECIUTENEH,
MHTEPNPETUPOBATH
IIOJIYYECHHBIA pe3yibTarT;
HCITIOJIF30BaTh CBOMCTBA
JICUCTBUIA C KOPHAMH TSI

npeoOpa3oBaHus

BBIPAKEHU;

YVIII(MN)3,

YVIII(MN)6,

YVIIAMN)10,

YVIII(MN)16,

YKAMMN)3.1

IP37cBo6oaHO I1P37 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
OTIepPHPOBATH YVYIIA(MUN) | 33,34, 35 | 6 popme pewenusa
noustusMu:  pyakms, | 11, Vi, V2, 3a0au, 6bINOTHEHUS
CTIOCOOBI sagmaamua | YYIIA(MU) | V3, V4, KOHMPOIbHBIX pabom,
GyHKIHH, B3aumHo | 16, V35, Ve, Kapmouek-3a0anuli,
obparusle  Qynkuuu, | YKAMU)2 | V7, V8 YCMHO20 Onpoca.
KOMIIO3ULUS (PYHKLUH,

rpadux byHKIUY,

BBITOJIHATh

JIIEMEHTapHBIE

npeoOpazoBaHus

rpadgukoB  QyHKIMIL;

o0nacTe omnpeaeneHus

" MHOXECTBO

3HaYeHUH  (yHKLUH,

HYyJIN byHKIUY,

IPOMEKYTKH

3HaKOTIOCTOSTHCTBA;

YETHBIE u
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HEUYETHBIE
byHKIUH,
NePUOTNIECKUE
byHKINH,
IPOMEKYTKU
MOHOTOHHOCTH
(GyHKINH, MaKCUMYMBI
u MUHUMYMBbI
¢bynkunu, HaubobIIee
u HalMeEHblIee
3HaYeHue (yHKIUU Ha
IPOMEKYTKE;
cTerneHHast (QyHKIUS C
HaTypaJbHbIM U LEJIBIM

[OKa3aTeseM,
rpaduk CTETIeHHON
byHKUIUM c

HATYPaJIbHBIM U IIEJIBIM
nokasarenemM, rpaduk
KOpHS N-OM CTENEeHU
KakK byHKIIIH
o0paTHOM CTeneHu ¢
HATypaJIbHBIM

MOKa3aTeseM;

OIIEPUPOBATH
IIOHATUAMMU: JII/IHef/'IHaﬂ,
KBaJ[paTHYHAs u
JTpOOHO-JIMHEWHAS

(GYHKIIUHM, BBIIOTHATH

3NIEMEHTAapHOE
UCCIIeIOBaHHe U
HOCTPOEHHE 170
rpauKoB;
HOKa3aTenbHas u
JorapupmMuyecKast
(GyHKIMM, UX CBOMCTBA
u rpadukw,
UCTIOJIb30BaTh 170

rpaduKy ISl peleHus
YpaBHEHUN;

YVYIIAMN)11,
YVYIIA(MN)16,
YKJ(MI)2
ITP38cB0OOOIHO I1P38 31, 32, Ilpaxmuueckue 3auamus | IK3amen
OIIepPHPOBATH YVYIIAMN) | 33,34,35 | 6 popme pewenus
HOHATHAMMU: cunyce, | 10, V2, V2, 3a0au, 8bINONHEHUS
KOCHHYC, tanrenc, | YYIIAMN) | V3, V4, KOHMPOIbHBIX pabom,
KOTAHIE€HC YHCJIOBOTO 16, Vs, Ve, Kapmouek-3a0anutl,
aprymenTa; apkcunyc, | YYIIAMM) | V7, V8 YCmMHO20 onpoca.
17

ApKKOCHHYC u
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ApPKTaHT€HC YHMCIOBOIO
apryMeHTa.

CBobogHO
OIIepHPOBATH
HOHSATHAMHU:
TPUTOHOMETpUYECKas
OKPYXHOCTB,
oIpesieNIeHne
TPUTOHOMETPHUUYECKUX
(GYHKIMHA ~ YHCIOBOTO
apryMeHTa;
UCTIOJIb30BATh
rpaduku GYHKUUH IS
UCCIIEIOBAaHHS
IPOIIECCOB u
3aBUCHMOCTEH npu
pemeHnn  3agad W3
JIpYrux yueOHBIX
IPEJMETOB U peaibHOM
KHU3HH, BBIpA)XaTh
dbopmynamu
3aBHCUMOCTH  MEXKIY
BEJINYMHAMU;

YYIII(MU)10,
VYIIJI(MA)16,
YYIJIMU)17

ITP39 cBoGoaHO
ONEepUpPOBATH
MOHATHSIMH:
apudmernyeckas u
reoMeTpuyecKas
nporpeccusi, 0eCKOHEYHO
yOBbIBaroIas
reoMeTpuyecKas
IIpOTpeccHs, JIMHEHHbBIN
¥ DKCIIOHEHITHAIbHBII
pocTt, popMyIa CI0KHBIX
MIPOIICHTOB;
MOCJIE0BATEILHOCTD,
CITOCOOBI 3aJaHUS
MOCJIe0BATEILHOCTEH,
MOHOTOHHBIE B
OTpaHUYECHHBIE
MTOCJICA0BATEILHOCTH,
IMOHUMATh OCHOBBI
3apOKICHUS
MaTEMaTHYECKOI0
aHaJIi3a KaK aHaJin3a
OCCKOHEYHO MaJIbIX;
HeTpepbIBHBIC (QYHKITNH,
TOYKH pa3pbiBa rpaduka

TIP39
VYIJI(MH)
11,
VKI(MN)2,
YPI(MID)1.
1,
YPIA(MI)4

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

IIpakmuueckue 3anamus
8 popme pewierus
3a0a4, 8bINOIHEHUS.
KOHMPOIbHBIX pabom,
Kapmouek-3a0aHul,
YCmMHO20 onpoca.

Dx3zamen
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(byHKLINU, aCUMOTOTHI
rpaduka QyHKIUH;
byHKLUS, HETTPEPBHIBHAS
Ha OTpe3Ke, IPUMEHSTh
CBOMCTBA HENIPEPBIBHBIX
GYHKIMHA 1S peIIeHUs
3a1a4;

YVYIIAMN)11,

YKAMMN)2 ,

YPAMN)1.1,

YPI(MIN)4

ITP40 cBoOOIHO 11P40 31, 32, Ilpakmuueckue 3auamus | IKk3amen
ONEepUpPOBaATH YVYIIAMN) | 33,34,35 | 6 popme pewenus
MOHATUSIMU: TIEPBas U 3, Vi, V2, 3a0ay, 8bINOJHEHUS
BTOpasi MPOU3BOIHbBIC YVIIAMN) | V3, V4, KOHMPOIbHBIX pabom,
dbyHKIIMM, KacaTeabHas K | 6, V5, Ve, Kapmouek-3a0anutl,
rpaduky QyHKINH. YVIIAMN) | V7, V8 YCMHO20 onpoca.
Beraucnars 16

MIPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YaCTHOTO
Y KOMITO3MIINH JIBYX
byHKIMi, 3HATH
MIPOU3BOIHBIC
3JIeMEHTapHBIX
(GYHKIIMI; KCTIOJIB30BaTh
FeOMETPUYECKUI U
(bU3UYECKU CMBICI
MIPOU3BOAHOM IS
penieHus 3aaad.
Hcnonp3oBath
MIPOU3BOHYIO JIJIsI
uccienoBanus pyHKIUN
Ha MOHOTOHHOCTH U
HKCTPEMYMBI; HAXOAUTh
HauboJbIIee U
HaWMEHbIIIEe 3HAUCHUSI
(GYHKIINHY HETIPEPHIBHOM
Ha OTPE3KE;
HCII0JIb30BaTh
MIPOU3BOHYIO JIJIsI
HaXO0XJICHUS
HaWJTy4IIeTro PEIIeHHs B
MPUKIAIHBIX, B TOM
YHUCJIEe COIUATBHO-
HKOHOMHUYECKHUX,
3amavax, Js
ONpeIeTICHUsI CKOPOCTH
¥ YCKOPEHHUsI poIiecca,
3a/1aHHOTO (POPMYIIOi
WK rpaduKoM;
YVYIIA(MN)3,
YVIIJI(MN)6,
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VYIII(MH)16

I1P41
ONEepUpOBaATH
MOHATHSIMH:
MHOECTBO, OIepaluu
Hal MHOKECTBAMHU;
omnpeJieJIeHue, TeopemMa,
ypaBHEHHUE- CJICJICTBHE,
CBOMCTBO
MaTEMaTHYECKOIO
00BEKTa,
JI0KAa3aTeJIbCTBO,
paBHOCHIIBLHBIE
ypaBHEHUS u
HEpaBEHCTBA.

¢BOOOIHO

Hcnons3oBars
TEOPETHKO-
MHO’KECTBEHHBIN
amnmapar s ONMCAHUS
pEaIbHBIX IIPOLECCOB U
SBJICHUH, npu
peuieHuy  3ajad U3
IPYTUX y4eOHBIX
IIPEIMETOB;

YYIII(MI)16,
YKJ(MU)2, YPJI(MU)2
, YPJI(MU)3

T1P41
VYIII(MU)
16,
YKI(MU)2,
VPA(MU)2,
YPJ(MI)3

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

Ilpakmuueckue 3ansmus
8 popme pewienus
3a0ay, 8bINOJHEHUS
KOHMPOILHBIX pabom,
Kapmouek-3a0anutl,
VCMHO20 onpoca.

Drzamen

ITP42 cBo6oano
OIepupoOBaThH
HOHSATHSAMMU:
HppalMOHAIIBHBIE,
noKa3aTeJbHbIE U
jorapudmuueckre
HEpaBEHCTBA, HAXOIUTh
UX pElIeHUs C TIOMOIIbIO
PaBHOCHJIBHBIX
Nepexo/10B;
TPUTOHOMETPHUUECKOE
HEPABCHCTBO, IPUMCHATH
HEo0XoAuMbIe (OPMYITbI
AJI1 pEICHUA OCHOBHBIX
THUIIOB
TPUTOHOMECTPHYCCKUX
HEPABEHCTB; CUCTEMA U
COBOKYITHOCTb

T1P42
VY3,
VVYTIJI6,
VVYIIIIS.1,
VK2,
YPJII.1,
VP12

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

Ipaxmuueckue 3anamus
6 popme peutenus
3a0au, 8bINOJHEHUS
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHutl,
YCemHo20 onpoca.

Drzamen
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YpaBHEHUU U
HEPaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEICTBUS,
HAXOJUTbh PELICHUs
CHUCTEMBI U
COBOKYITHOCTEM
palMOHAIbHBIX,
UPPaLMOHAIIBHBIX,
MOKa3aTeJbHBIX U
norapuGMUIEeCKUX
ypaBHEHUU U
HEPABEHCTB;
OCYIIECTBIISATH OTOOP
KOpHEH IIPU pelIeHUuU
TPUTOHOMETPUYECKOTO
YpaBHEHUSI;

YVIIA3, YVYIIJ6,
YVIIA15.1, YK]I2,

YP/1.1, YP]I2

11P43 pemiarhb 11P43 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
panuoHalbHbIE, YVIIA(MWN) | 33,34, 35 | 6 popme pewenus
UppaLMOHAIIbHBIE, 11, V2, V2, 3a0ay, 8bINOTHEHUs.
MOKa3aTeNbHbIE, YVIIA(MN) | V3, V4, KOHMPOIbHBIX pabom,
norapupmuueckne u | 16, Vs, Ve, Kapmouek-3a0anutl,
TPUTOHOMETPUUECKHUE YKAMN)2 | V7, V8 YCmMHO20 onpoca.

ypaBHECHUS u

HEPaBEHCTBA,

coJiep KaIie MOy U
napameTphl;

IIpumeHATH
rpaduyueckre MeTO b
JUISL pEUIEHUs] YPaBHEHUI
Y HEPaBEHCTB, a TAKXKe
3a/1a4 ¢ IapaMeTpamu;
MOJICJIUPOBATH PEAIbHBIC
CUTYaIlH Ha SI3bIKE
anreOpsbl, COCTABIIAThH
BBIPA)KEHMSI, YPAaBHEHUS],
HEpaBEHCTBA U UX
CHUCTEMBI TI0 YCIIOBHIO
3a/1auu, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIH C
HCITOJTh30BaHUEM
amnmapara anreopsl,
WHTEPIPETHPOBATH
MOJIYYeHHBIH pe3yNbTaT
YVIIA(MN)I11,
YVYIIA(MN)16,
YKIA(MI)2
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[1P44 ctpouts rpaduku | [1P44 31, 32, Ipaxmuueckue 3anamus | IK3ameH
kommosuru pyaknuid ¢ | YYIIII(MWN) | 33, 34, 35 | 6 popme pewenus
IIOMOII[BIO 3, Y2, V2, 3a0a4, 8bINOJHEHUS
3JIEMEHTAPHOTO YVIIIMN) | V3, V4, KOHMPOIbHBIX pabom,
HCCJIEIOBAHUS U CBOWCTB | 6, V5, Ve, Kapmouek-3a0anutl,
KOMIIO3UIINH JABYX YVYIIAMN) | V7, V8 YCMHO20 onpoca.
(GyHKLUH; CTPOUTH 10,

reomerpuueckue oopasel | YVIII(MUN)

YpaBHEHUN U 16,

HEpaBEHCTB Ha YKI(MU)3.

KOOPJAMHATHOM 1

IUIOCKOCTH; CBOOOHO

OTIepUpPOBATH

MOHITUSIMU: TPAPUKU

TPUTOHOMETPHUYECKHIX

byHKIMI; TPUMEHSTh

GyHKIMM U1

MOJICTTUPOBAHUS U

HCCJICIOBAHUSI PEAIbHBIX

MPOIIECCOB.

YVIII(MN)3,

YVYIIA(MN)6,

YVIIA(MHN)10,

YVYIIA(MN)16,

YKA(MIN)3.1

ITP45 cBoGogHO [1P45 31, 32, Ilpaxmuueckue 3auamus | IK3ameH
OTIEpUPOBATH YVIII(MN) | 33,34, 35 | 6 hopme pewenus
MMOHSTHUSAMH: 3, y2, V2, 30004, 6bINOJIHEHUS
nepBooOpazHasl, YKAMMN)2, | V3, V4, KOHMPOIbHBIX pabom,
onpeenEHHbII YPAMN)2, | V5, V6, Kapmouex-3a0anull,
WHTErpaJl, HaXOIUTh YPAMWN)3 | V7, VS8 YCMHO20 onpoca.
nepBooOpasHble

AJIEMEHTApHBIX (PYHKUINN
U BBIYMCIIATH HHTETpal
no ¢popmyine HeroToHa—
JletibHMIa; HAXOIUTH
TIUIOINAAM TIOCKUX
¢buryp u o0BEMBI TEI C
MOMOIIBIO UHTETpaia;
UMETb MPECTABICHHUE O
MaTeMaTHYeCKOM
MOJICITMPOBAaHUH Ha
pUMeEpe COCTaBIICHUS
nuddepeHImaTbHBIX
ypaBHEHMIA; penaTb
NPUKJIAIHBIC 3a7a49H, B
TOM YHCJI€ COLIMATbHO-
YKOHOMHYECKOTO U
¢u3nUecKoro xapakrepa,
CpeacTBaMu
MaTeMaTH4eCKOro
aHaM3a
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VYIII(MU)3,
VKJI(MH)2, YPJI(MU)2
, YPII(MI)3

I1P46 cBoboano | [TP46 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
ONEepUpOBaATH YVIIA(MU) | 33,34, 35 | 6 popme pewenus
ocHOBHbIMU rnoHsATHAMH | 10, V2, V2, 3a0ay, 8bINOJIHEHUS.
CTEpEeOMETPUU npu | YYIIIA(MHN) | V3, V4, KOHMPOILHBIX pabom,
peLIeHNN 3a/1a4 u | 16, Vs, Ve, Kapmouyek-3a0anutl,
MIPOBECHUU YVIIA(MHW) | V7, V8 YCMHO20 onpoca.
MaTeMaTHYECKUX 17
pacCyXIEHHI;
HPUMEHSTh AKCHOMBI
CTEPEOMETPUHU u
CIIEJICTBUS u3 HUX
TPUPEIICHUN
FCOMETPHUYCCKUX 3ajady;
KJIacCH(PUIUPOBATH
B3aMMHOE
pacIIoJIoKEeHUE TIPSIMBIX B
IIPOCTPAHCTBE,
IJIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX
51 TJIOCKOCTEM B
MIPOCTPAHCTBE;
CBo0OoHO
OTIepupOBaThH
MTOHSTUSIMH, CBSI3aHHBIMH
c yriaamu B
MPOCTPAHCTBE:  MEXIY
TPSIMBIMH B
MPOCTPAHCTBE,  MEXIY
IIPSIMOM U IIOCKOCTBIO;
YVYIIA(MN)10,
YVIIJI(MN)16,
YVYIIA(MN)17
11P47 cBobomno | [TP47 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
OTIEpUPOBATH YVIIA(MN) | 33, 34,35 | 6 popme pewenus
MOHATHSIMH, CBA3aHHBIMHU | 11, V2, V2, 3a0ay, 6bINOJIHEHUS.
C MHOTOTPaHHUKAMU; YKAMWN)2, | V3, V4, KOHMPOIbHBIX pabom,
CBoGoHo YPAMN)L. | V5, V6, Kapmouex-3a0anull,
pacrno3HaBaTb OCHOBHBIC 1, V7, v8 yemioeo onpoca.
YPIA(MN)4

BU/IBI
MHOTOTPaHHUKOB(TTPU3M

a, MUpaMua,
MPSAIMOYTOJIBHBIN
napajuienenunen, Kyo);

81



KJIaccu(pUIpoOBaTh
MHOT'OI'DaHHHKH,
BbIOMpasi OCHOBaHUS IS
KJaccuukanuu;
CBOOOJTHO  OIEPUPOBATH
HOHATHUSMHU, CBA3aHHBIMU
c CeueHHeM
MHOI'OI'PaHHUKOB
IUIOCKOCTBIO;

Beinonnsate
napajuleIbHOE,
LEHTpaIbHOE u
OpTOrOHAJILHOE
MIPOEKTUPOBAHUE
buryp Ha IJIOCKOCTb,
BBITIOJHATH
n3o0paxkenust  uryp
Ha IJIOCKOCTHU; CTPOUTH
CeueHus
MHOTOT'PaHHHKOB
pa3INYHbIMH
METOJaMH, BBIIOJHSTH
(BBIHOCHBIE)  IIJIOCKHE
YEpTEXKHU U3 PUCYHKOB
OPOCTBIX  OOBEMHBIX
duryp: BHUI CBEpXY,
cOOoKYy, CHU3Y;
BBIUNCIATh  IJIOLIAAM
ITOBEPXHOCTEN
MHOTOTPaHHHKOB
(mpusma, mHpaMuia),
FEOMETPUUECKUX TeN C

MPUMEHEHUEM

hopmyur;

YVYIIAMN)11,

YKIAMWN)2 ,

YPAMMN)I.1,

YPII(MIN)4

ITP48 cBoOoIHO I1P48 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
OTIEpUPOBATH YVIIA(MN) | 33, 34,35 | 6 popme pewenus
MMOHATHSIMH, 3, V2, V2, 3a0ay, 6bINOJIHEHUS.
COOTBETCTBYIOIINMHI YVIIA(MN) | V3, V4, KOHMPOIbHBIX pabom,
BEKTOPaM U 6, V35, Ve, Kapmouex-3a0aHull,
KOOpPJINHATaM B YVIIAMN) | V7, V8 YCMHO20 onpoca.
IIPOCTPAHCTBE; 16

BBIIIOJIHATH HeﬁCTBHﬂ
HaJl BEKTOpaMH;
CBOOOJHO ONIEPUPOBATH
MOHSATHEM BEKTOP B
IPOCTPAHCTBE;
BBINOJIHATH ONEpPaIiH
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Haa BCKTOpaMu;
3aaBaTh IIJIOCKOCTH
YpPaBHEHHUEM B
HeKapTOBOﬁ CUCTEMC
KOOpJMHAT;
VYIIJI(MA)3,
YYTI(MIN)6,
VYIIJIMN)16

[1P49 pemats 3amauu
Ha JI0Ka3aTeIIbCTBO
MaTeMaTH4YeCKUX
OTHOIICHUH nu
HaXO0KJICHUE
FEOMETPUUECKHUX
BEJIWYMH, MPUMEHSIS
W3BECTHBIC METOIbI TIPU
peuieHumn
MaTEMaTHYECKUX 3aJad
MTOBBIIIEHHOTO n
BBICOKOI'O YpOBHSI
CJIOJKHOCTH;
MIPUMEHSATD
MpoCTenIIne
MporpamMMHBIE
CpeacTBa n
3JIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE
CHUCTEMBI IIPU PELIECHUHU
CTEPEOMETPUUECKUX
3a/1ay;

H3Baekarn,
peoOpa3oBLIBATh U
UHTEPIPETHPOBATH
UH(POPMALIUIO O
IPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX
¢durypax,
IpEe/CTaBICHHYIO Ha
YepTekax U pUCYHKAX;
IPUMEHSTH MOJTyYSHHbIE
3HaHUS Ha TPaKTHKE:
CpPaBHHBATh U
aHATM3UPOBATH
peasbHbIE CUTYaIUH,
NPUMEHSTh U3ydYeHHbBIE
HOHSATHS B IpoLecce
MIOWCKA PEIICHUS
MaTeMaTHYECKU
chopmynupoBaHHOMN
npoOJIeMsl,
MOJICITUPOBATh PeaIbHbIE

TIP49
VYIIJI(MHN)
3,
VYIIJI(MHN)
6,
VYIIJI(MHN)
10,
VYIIJI(MHA)
16,
VKI(MH)3.
1

31, 32,
33,34, 35
V2, V2,
V3, V4,
V5, V6,
V7, V8

Ilpakxmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen
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CUTYaIlUX Ha S3BbIKE
reOMETPHUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIEIIH C
UCIIOJIb30BaHUEM
reOMETPHUYECKUX
TIOHATHI U TEOPEM,
anmnapara ajareOpsl,
pelaTh MpakTUYECKUe
3aJa4u, CBSA3aHHBIE C
HaXO0KJCHUEM
reOMETPHUYECKUX
BEJIMYMH; UMETh
npeCTaBIeHUs 00
OCHOBHBIX 3Tarnax
Pa3BUTHS T€OMETPHH KaK
COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHUS

TEXHOJIOTUI

YVIII(MN)3,

YVYIIA(MN)6,

YVIIA(MHN)10,

YVYIIA(MN)16,

YKA(MIN)3.1

I1P50 cBobomguo | ITP50 31, 32, Ilpaxmuueckue 3auamus | IKk3ameH
OTIEpUPOBATH YVII3, 33, 34,35 | 6 popme pewenus
MOHSTHUSAMH, YVIII6, Y2, V2, 3a0ay4, 8bINOJIHEHUS
CBSI3aHHBIMU c | YVILA15.1, | V3, V4, KOHMPOIbHBIX pabom,
LWJIMHIPUYECKOM, YK]I2, V5, Ve, Kapmouex-3a0anull,
KOHMYECKOU u | YPI1.1, V7, V8 YCMHO20 onpoca.
cepuueckoit YPI2

MOBEPXHOCTSIMH,

O0BACHATL  CIIOCOOBI
MOJTyYEHUs; C TelaMHu
BpAIICHUS:
WITAHIIPOM, KOHYCOM,
chepoit u mApoM; C
KOMOMHALIMSIMHU Tel
BpaICHUS u
MHOTOT'PaHHHKOB:
MHOTOTPaHHHK,
BITUCAHHBIH B cepy U
OITMCaHHBII OKOJIO
cdepsl, cdepa,
BIIMCAaHHAs B
MHOTOTPaHHHUK 381071
TEJIO BpAIllCHUS;

Pacmnio3naBarts
Tena
BpaleHus (IUIHHID,
KOHYC, cepa u map) u
00BACHATH CIIOCOOBI
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MOJTyYeHUS
BpallleHus;
KJaccu(puIpoBaTh
B3alMHOE
pacrionoxxeHue chepol
u IJIOCKOCTH;
BBIUUCIISTh BEITUYHUHBI
3JIEMEHTOB
MHOTOTPAHHUKOB H TEJ
BpallleHusi, OObEMBI H
TUTOIIAH
MMOBEPXHOCTEH
MHOTOTPAHHUKOB H TEJ
BpallleHus,
TEOMETPHYECKUX TEeN C
IpUMEHEHHUEM (HOPMYIL;
BBIYUCIISATH
COOTHOIIICHUS
IOUIAIIMH
MMOBEPXHOCTEN 5
o0BpéMaMHu  OJIOOHBIX
TEN,

TCJI

MEKY

N3obpaxaTh
u3ydaemble  (UTYpHI,
BBITIOJTHSITH(BBIHOCHBIE)
IUIOCKHE YEPTeXHU U3
PUCYHKOB MPOCTBIX
00BEMHBIX (GUTYp: BHUJ
CBEpXY, COOKy, CHH3Y,
CTPOHUTH CEYCHHUS Tel
BpALICHHUS;

VYIIJI3, VVIIIG,
VVIII15.1, VK2,

YP/1.1, YP]I2

I1P51 3agaBath | [IP51 31, 32, Ilpakmuueckue 3auamus | Ik3ameH
miockocTh  ypaBHeHueM | YYIIII(MW) | 33, 34, 35 | 6 popme pewenus

B JCKapTOBO#l cucreme | 3, V2, V2, 3a0a4, GbINOTHEHUs.

KOOpJIMHAT; pemats | YKI(MUN)2, | V3, V4, KOHMPOIbHBIX pabom,
reoMmerpuueckue 3amauu | YPA(MUN)2, | V5, V6, Kapmouex-3a0anull,

Ha BbuKciIeHue yriaoB | YPAMW)3 | V7, V8§ YCMHO20 onpoca.

MEXAy  TNpSAMBIMU U
IJIOCKOCTSIMH,
BBIYHCIICHHE PACCTOSHUMN
OT TOYKH JO TUIOCKOCTH,
B 11€JIOM, HAa IPUMEHEHNE
BEKTOPHO-
KOOpAMHATHOTO METOoJ1a
TP PEIICHUN;

CcBOOOIHO
OIIEPHPOBATH
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MOHSITUSIMH,
CBSI3aHHBIMU c
JIBUKEHUEM B
MPOCTPAaHCTBE,  3HATh
CBOMCTBA JIBUKCHUM;

VYIIJI(MA)3,
YKI(MH)2, YPI(MU)2
, YPJI(MIN)3

[TP52 BBIMOJMHATH
N300paKCHHS
MHOTOIPAaHHUKOM U TeJ
BpallleHUs [IpH
napajuieIbHOM
nepeHoce, HEeHTPATbHOM
CUMMETpPUH, 36pKATBHON
CUMMETpUH, TpU
MOBOPOTE BOKPYT
MPSIMOH,
npeoOpa3oBaHUs
no100ust; CTPOUTH
CeUYeHUs
MHOTOTPAaHHHUKOB U TEJ
BpaICHUS: CEUCHUS
UWIMH]pa (MapauieIbHO
U IEPIEHANKYIISPHO
OCH),CeUCHUS
KOHyca(mapasuieibHOe
OCHOBaHHIO U
IPOXOJsIIee yepes
BEPILKHY), CEUCHUS
1apa; UCIoab30BaTh
METO/Ibl TOCTPOEHUS
CEUYCHMII: METOJ CIICIOB,
METO/1 BHYTPEHHETO
MIPOEKTUPOBAHUS, METOT
MEepeHoca CeKyuIen
MJIOCKOCTH;
YVIIA(MN)I11,
YVYIIA(MN)16,
YKJ(MI)2

TIP52
VYIIJI(MHN)
11,
VYIIJI(MHA)
16,
VKI(MU)2

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

Ipakmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen

IIP53 noxka3biBaTh
TEOMETPUUECKUE
YTBEPXKICHHUS,;
IIPUMEHSITh
reoMerpuueckre haKkThbl
JUISl pELICHHUS
CTEePEOMETPUYECKUX
3a/1a4, peAoararomx
HECKOJIbKO I1aroB
pELIEHNs, €CIIN  YCIOBHUS
PUMEHEHHUS 33]]aHbl B

TIP53
YYIIJI(MU)
6,
YYIII(MU)
11,
YYIIJI(MU)
10,
YYIIJI(MU)
15.1
VYIIJI(MU)
17

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

Ipakmuueckue 3anamus
8 popme pewierus
3a0a4, 6bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHul,
YCmMHOo20 onpoca.

Oxzamen
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SIBHOUW U HESIBHOM
dbopme; pemaTh 3a1a41
Ha JJ0Ka3aTelbCTBO
MaTeMaTUYECKUX
OTHOLIEHUH U
HaxO0XJICHUE
F€OMETPUUECKHUX
BEJIMYUH; IPUMEHSATH
MIpOrpaMMHBIE CPEICTBA
Y DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUN
CTEPEOMETPUUYECKUX
3a/1a4; IPUMEHSATh
MOJIy4eHHBIC 3HAHUS Ha
MIPaKTHUKE: CPABHUBATD,
aHaJIM3UPOBATh U
OIICHUBATDH PEAIbHBIC
CUTYallH, IPUMEHSITh
W3y4YEHHBIC MIOHSTHS,
TEOpEMBI, CBOICTBA B
MpoILIecce MOncKa
penieHus
MaTEeMaTUYECKH
c(hopMyIUpPOBaHHOMN
po0JIeMBl,
MOJICJINPOBATh PEAIbHbBIE
CUTYaIUH Ha S3bIKE
T€OMETPUH, UCCIEA0BATh
MOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHUEM
TEOMETPUUECKHUX
MIOHATHHN U TEOPEM,
anmnapara anreOpsl,
pemarb NpakTHYECKUe
3a/1a4u, CBS3aHHBIE C
HAaXO0XJICHHEM
TEOMETPUUECKHUX
BEJIMYMH; UMETh
IpeJICTaBIeHUs 00
OCHOBHBIX 3Tanax
Pa3BUTHS TEOMETPUU KaK
COCTaBHOM 4acTH
dbyHIaMEHTa pa3BUTHUS
TEXHOJIOTHM.
YVIIA(MN)6,
YVYIIAMN)11,
YVIII(MN)10,
YVYIIA(MN)15.1
YVIII(MN)17
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[1P54
OIIepUpOBATH
MOHSTUSIMU: rpad,
IUIOCKUIN rpad,
CBS3HBIA rpad, MyTh B
rpade, memb, UK,
JIEpeBO, CTENEHb
BEPLINHEI, JIEpEBO
CIIy4aitHOTO
IKCIIEPUMEHTA;
CITy4aHBII
AKCIEPUMEHT(OIIBIT),
ciy4yaiiHoe  cOOBITHE,
3JIEMEHTapHOE
cly4ailHOe  coObITHE
(371eMeHTapHBIA UCXOM)
CIIy4aifHOTO OTIbITA,
HaXOJUTh BEPOSTHOCTU
COOBITHII B ONBITaX C
PaBHOBO3MOKHBIMH
3JIeMEHTapHBIMU
COOBITUSIMM; HAXOAUTh
u dbopmynupoBath
COOBITHSI: IEPECEUEHHUE,
0o0beIMHEHNUE JIAaHHBIX
COOBITHIA, coOkITHE,
MPOTUBOMOJIOKHOE
JTAaHHOMY,
UCII0JIb30BaTh
JarpamMmmbl
KOOP/IMHATHYIO
OpSIMYIO JUISl pelleHust
3a1a4,  IOJIb30BAThCS
dbopmysoi  CIIOKEHUS
BEPOATHOCTEN s
BEPOSITHOCTEW JIBYX U
Tpex CIIy4alHBbIX
COOBITHI;

YYIAMU)11,
YKI(MI)2 ,
YPJ(MI)1.1,
YPJ(MI)4

cBOOOIHO

Diinepa,

T1P54
VYIIJI(MHN)
11,
VKAMU)2 ,
YPJ(MI)1.
1,
YPI(MI)4

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

Ilpakmuyeckue 3anamus
6 hopme peuwterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouek-3a0anutl,
YCMHO20 onpoca.

Dxzamen

ITP55 onepupoBars
MOHSTUSIMU: YCIIOBHAs
BEPOSATHOCTb,
YMHOXEHHUE
BEPOSITHOCTEN,
HE3aBHCUMBIE COOBITHS,
JIEPEBO CIy4aHOTO
HKCIIEPUMEHTA,
HaXOJUTh BEPOSITHOCTH

TIP55
VYTIJI(MU)
3,
YYTIJI(MU)
6,
YYTIJI(MU)
16

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

Ilpakmuyeckue 3anamus
6 hopme peutenus
3a0au, 8bINOJHEHUS
KOHMPOIbHBIX pabom,
Kapmouex-3a0aHull,
YCMHO20 onpoca.

Dxzamen
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COOBITHIA C TOMOIIIBIO
MpaBUJIa yMHOXKEHHUS,
JIepeBa CIIy4alHOr O
OTIbITa, UCIIOJIb30BATh
dbopMyIy MOTHON
BEPOATHOCTH, (HopMyITy
baiteca npu penieHun
3aja4, ONpeaessiTh
HE3aBUCHMOCTH COOBITHI
1o popMyJIe H 1Mo
OpraHu3aluu
CIIy4aitHOTO
IKCIIEPUMEHTA;
MPUMEHSTh U3yYCHHbIE
KOMOMHATOPHbIE
bopMyIbl ISt
NePEYUCIICHUS
AJIEMEHTOB MHOXECTB,
3JIEeMEHTAPHBIX COOBITUI
CJIIy4aiiHOTO ONBITA,
pelleHus 3a1a4 1o
TEOPHUH BEPOSTHOCTEN;

YVIII(MN)3,

YVYITA(MN)6,

YVIII(MHN)16

ITP56 cBoOOIHO I1P56 31, 32, Ilpaxmuueckue 3auamus | IK3ameH
OTIEpUPOBATH YVYIIAMN) | 33,34,35 | 6 popme pewenus

MOHSITUSIMH: OMHAPHBIHA 10, i, V2, 30004, 6bINOJIHEHUS

CITy4alHBIN OTBIT YVIIAMN) | V3, V4, KOHMPOIbHBIX pabom,

(ucmpITaHKe), yCnex u 16, V5, Ve, Kapmouex-3a0anull,

Heynaua, HezaBucumeie | YYIIII(MWN) | V7, V8§ YCMHO20 onpoca.

UCIIBITAHUS, CepUs 17

UCIBITAaHUH, HAXOIUTh
BEPOSTHOCTH COOBITHIL: B
CEpHUHU UCIIBITAHUH 10
IIEPBOTO yCIIEXa, B CEPUU
ucneiTanuil bepnyim, B
OIIBITE, CBS3aHHOM CO
Clly4aifHbIM BBIOOPOM M3
KOHEYHOM
COBOKYITHOCTH;
CBOOOJHO ONIEPUPOBATH
MOHATHUSIMU: ClTydaiiHast
BEJIMYMHA,
pacpeneneHue
BEPOSATHOCTEN,
auarpamma
pacnpeneneHus,
OuHapHas ciyuyaiiHas
BEJINYMHA,
reOMETPUYECKOE,
OMHOMHUATIBHOE
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pacrpeiesieHue;
YYIIJI(MU)10,
YYIII(MI)16,
VYIII(MH)17

I1P57 OIIEpPUPOBATH
MOHATUSIMU:
COBMECTHOE
pacupeneneHue  JIByX
CIy4allHbIX  BEJIMYHH,
UCIIOJIb30BaTh TaOIUILy
COBMECTHOTI'O
pacnpeneneHus
CIyYallHbIX  BEJIUYHH
JUTS BBIJICJICHUS
pacrpeneieHus

KK 01 BEJINYMHBI,
ONpeeIeHUs
HE3aBUCUMOCTH
CIIyYaHBIX BEJIUYMH;

IBYX

cBOOOIHO
OIEpPUPOBATH
MOHSITUEM
MaTeMaTH4eCKOro
0XKMJIaHUS CIIy4aiiHOU
BEITMYUHBI(pacpeaen
eHusl) U JHcCIepcus,
CTaHJapTHOE
OTKJIOHEHHE
CIIy4ailHON BEJIMYMHBI,
IIPUMEHATH  CBOWCTBA
MaTeMaTU4eCcKoro
OXXHUJaHUS U CBOMCTBa
JUCIIEPCUU CITy4alHOMN
BEITUYUHBI
(pactipenienieHust  MpH
pelieHnn 3azad,
BBIYUCIISITh
MaTeMaTH4eCcKoe
0’XKHJIaHHE
OMHOMUATBLHOTO u
T€OMETPUYECKOTO
pacrpeeneHui;

VYIIIMI)11,

YYIII(MU)16,
VKI(MI)2

TP57
VYIIJI(MHA)
11,
VYIIJI(MHA)
16,
VKI(MU)2

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

Ilpakmuyeckue 3anamus
6 hopme peuterus
3a0au, 8bINOIHEHUS
KOHMPOIbHBIX pabom,
Kapmouyek-3a0anutl,
YCMHO20 onpoca.

Dxzamen

ITP58 BEIUHMCAATE
BBIOOpOYHBIE
XapaKTePUCTHKH TI0
JAaHHOM BBEIOOPKE U
OIICHHUBATh
XapaKTePUCTUKU

TIP58
YYII(MU)
11,
YKAMH)2 ,
YPJ(MID)1.
1,

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

Ipaxkmuueckue 3anamus
8 hopme pewierus
3a0a4, 6bINOJHEHUS.
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCMHO20 Onpoca.

Oxzamen
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reHepaJIbHOU
COBOKYITHOCTH JaHHBIX
110 BEIOOPOYHBIM
XapaKTepUCTHKAM.
OneHuBaTh BEPOATHOCTU
COOBITHI U IPOBEPATH
IIPOCTEUIIINE
CTaTUCTUYECKUE
TUIIOTE3bl, 10JIb3YSCh
W3Y4YECHHBIMU
pacrpeeIeHUsIMHU.
YYIIA(MU)11,
YKAMWN)2 ,
YPAMMUN)I.1,
YPA(MIN)4

YPI(MN)4

OK4 >ddextuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE
1 KOMaH/E;
YKJ(EHIT)2,
YKI(EHIT)3

OK4
YKJ(EHIT)2

VKJI(EHIT)3

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

Ipakmuueckue 3anamus
8 hopme pewienus
3a0a4, 6bINOJIHEHUs
KOHMPOIbHBIX pabom,
Kapmouex-3a0anul,
YCmHO20 onpoca.

Dxzamen
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