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1. HOACHUTEJBHAA 3AIINCKA

PaGouas mnporpamma  00mI€e00pa3oBaTENBLHOTO  Y4€OHOro  mMpeamera
OVII.03MaremaTnka npeiHa3HavYeHA i1 U3y4eHUs MaTeMaTuku B EHOTaeBCKOM
¢umane I'BOY AO BO «AT'ACY» mnpu peanusauumu 00pa3oBaTEIbHOMN
porpamMMbl CpPEHEr0 O00IIero oOpa3oBaHUs B Mpejerax OCBOCHHUS OCHOBHOM
oOpazoBarensHoil mporpammbl CITO (OIIOIT CIIO) mo mnpodeccun 43.01.09
[loBap, kKoHIHTED.

Pabouass mnporpamma yuebHoro mnpenmera OVYIL.0O3  Maremaruka
pa3pabotana B  cooTBeTcTBUM ¢  DeaepaibHbIM  TOCYAapPCTBEHHBIM
00pa3oBaTEIbHBIM CTAHAAPTOM CPEIHETO OOINEero 0Opa3oBaHUsl, YTBEPKIACHHBIM
[Tpukaszom MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit ®denepanuu ot 17
Mast 2012 r. Ne413 (c u3MeHEeHUsIMU M JOTIOJIHEHUSIMH ), Ha ocHOBaHUU KoHuenmuu
pPa3BUTHSI MaTeMaTUYeCKoro oopa3oBanus B PD, yTBep:kIEHHON pacnopsKeHUEM
[IpaButenscTBa Poccuiickoit @enepanuu ot 24 nexabps 2013 r. N 2506-p.

OOydeHne MareMaTUKe JAET BO3MOXHOCTh Pa3BUBAaTh Yy yHallIUXCS TOYHYIO,
palMoHaNIbHYI0 W MH(GOPMATHBHYIO peyb, YyMEHHe OTOupaTh Haubosee
MOAXOJISAIINE S3bIKOBBIE, CHMBOJIMUECKHE, TpauuecKkue CpeACcTBa IJis BhIpaKEHUS
CY)KJICHUI U HAIJISIIHOTO UX MPEICTABICHUS.

HeobxoaumpiM KOMIIOHEHTOM 00111l KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUHU
ABJSIETCA  OO0Iee 3HAKOMCTBO C METOJaMU TO3HAHUS JICHCTBUTEIIHLHOCTH,
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,
MaTteMaTHdeckoe oOpa3oBaHHE BHOCHUT CBOM BKIJIaJ B (OpMHUPOBAHHE OOIICH
KYJBTYpPBhI UEJIOBEKA.

N3yyenue wmaTeMaTHKU  CHOCOOCTBYET  JCTETUYECKOMY  BOCIHTAHHIO
YeJI0BEKa, MOHMMAHHUIO KPacoTbl U M3AIIECTBA MATEMAaTUUYECKUX PACCYKICHUM,
BOCIIPUSATHIO T€OMETPUIECKUX (DOPM, YCBOCHHUIO UAEH CUMMETPUH.

Conepxanue mnporpammbl  yudeOHoro mnpeamera OVIL.03 Maremaruka

HaIpPaBJICHO HA JIOCTUKEHUE CIEIYIOIINX LEIEeH:



e popMHpoBaHME IEHTPAJIbHBIX  MAaTEeMaTHYECKUX  TMOHATUU  (YHUCIIO,
BEeTMYMHA, TeOMeTpudeckas ¢urypa, IepeMeHHas, BEPOATHOCTh, (PYHKITHS,
MIPOU3BO/THAS, HWHTETpan), obecreYnBarOIINX MIPEEMCTBEHHOCTD U
MEePCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHMs 00yJaIOIUXC S,

® [I0JIBCJICHUE YYalllUXCSd Ha JIOCTYITHOM 11 HUX YypPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTUKU U OKPY>KaIoIero MUpa, MOHUMAHUI0 MaTEMaTHKU Kak
4acTH 0OIIIeH KyJIbTYpPHI YEJIIOBEUECTRA;

® Pa3BUTHEC HHTEIJIEKTYAJbHBIX M TBOPUYECKUX CIOCOOHOCTEH ydalmxcs,
MO3HABATEIbHOM  aKTUBHOCTH, HCCIEIOBATCIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIIUICHUS, HHTEepeca K M3YUCHUIO MaTeMaTHKH,

e popmupoBanue (PyHKIIMOHATLHOW MaTEMaTUYECKON IPAMOTHOCTH: YMEHHUS
pacmo3HaBaTh MaTEMaTHYCCKHE ACIICKThI B PEATBHBIX JKM3HCHHBIX CUTYalUSIX U
IpU M3YYCHUU APYTUX YYCOHBIX NPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh WX HA S3bIKE MaTEeMaTHKA H CO3/1aBaTh
MaTeMaTHYECKUE MOJIEIH, IPUMEHITh OCBOCHHBIM MaTeMaTHYECKUM arrapar Jjis
pEIICHNUS TPAKTUKO-OPUCHTUPOBAHHBIX 3a/1ad, WHTEPIPETUPOBAThL W OICHUBATH
MIOJTYYCHHBIC PE3YJIBTATHI.

[Iporpamma yrayOJ€HHOTO ypOBHS TIpeAHA3HA4YeHa IS TPOQPHUIBLHOTO
U3Y4YCHUS MaTeMaTHKW. [Ipw BBITIOJIHEHWH ATOW TPOTPAMMBI TIPEIBSBIISIOTCS
TpeboBaHwUs, COOTBETCTBYIOIIINE HaIpaBJICHUIO MaTeMaTuKa JUIS
npodecCHOHaNbHON  AesSTeNbHOCTU. BmecTe ¢ TeM BBIMYCKHUK TOJy4daeT
BO3MOYKHOCTh M3Y4YUTh MaTeMaTHKy Ha ropas3fo Oojee BBICOKOM YpPOBHE, 4YTO
co3aacT pyHIaMEHT ISl TaJbHEHIIIETO CEPhE3HOTO U3YUCHHUSI MAaTEMATUKH B BY3€.

['maBHBIMU 3a7ja4aMy peanu3aluy nporpammel yueonoro npeamera OVYII1.03
MartemMaTuka SBJISIOTCS:

. obecrnicueHue CHOPMUPOBAHHOCTH NPEACTABICHUNM O COIHUAJIBHBIX,
KYyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpaX CTAHOBIICHUS MaTeMAaTHKH;

. obecrieueHue cPOPMUPOBAHHOCTH JIOTHICCKOTO, AITOPUTMHUYECKOTO U

MaTCMaTH4ICCKOI'O MBIIIJICHU A,



. obecrnieueHrne CPOPMUPOBAHHOCTH YMEHUN MPUMEHSTH IMOJIY4YECHHBIC
3HAHWS TPU PEIICHUH PA3INYHBIX 33]1a4;

. obecnieueHue cHOpMHUPOBAHHOCTH TMPECTABICHUI O MaTeMaTHKE Kak
YacTH  OOIIEYENIOBEYECKOM  KYJIbTYpPhl, YHUBEPCAJIBLHOM  SI3bIKE  HAYKH,
MTO3BOJISIONIEM ONMCHIBATh M M3y4aTh PeaIbHBIC MPOLIECCHI U SIBJICHUS.

B pabGouyio mnporpaMMmy BKIIOYEHO COJIEp)KaHHE, HaIMpaBICHHOE Ha
dbopMupoBaHUE y OOYYAIOIIMXCS PE3yIbTaTOB KOMITETEHITHA, HEOOXOMUMBIX IS
kadecTBeHHOTo ocBoeHus: OIIOII CITO Ha 6a3e ocHOBHOIO 0O0Iero oOpa3oBaHus
— TporpaMMbl TOATOTOBKM  KBAIH(HUIIMPOBAHHBIX pabOYMX, CIyXKaIuX
(ITIIKPC).

2. OBIIAS XAPAKTEPUCTUKA YYEGBHOI'O ITPEJIMETA

Marematuka  sBisieTcss  (yHIaMEHTAIbHBIM  00I€00pa30BaTEIbHBIM
IPEIMETOM CO  CJIOXKUBIIMMCA YCTOMYMBBIM  COJEPKAHHEM M OOLIMMU
TpeOOBaHUSAMU K OJTOTOBKE 00YUYaIOIIUXCSL.

OO0mure nenu U3y4eHus MaTeMaTUKU TPAJAULIMOHHO PEATM3YIOTCS B UETBIPEX
HaIpaBJICHUSX:

1)  oOiee mpeacTaBiacHUE 00 UACIX U METOJAaX MaTEMATHKU;

2)  MHTEIUICKTYaJbHOE Pa3BUTHE;

3)  oBuaaeHHE HEOOXOAMMBIMU KOHKPETHBIMU 3HAHUSIMUA U YMCHUSIMH;

4) BOCIIATATENILHOE BO3AEIHCTBYE.

[Ipopunuzanus 1eneid MaTeMaTUYECKOTO OO0pa3oBaHUs OTpa)XaeTcss Ha
BBIOOpPE IPHOPUTETOB B OpraHU3aIlid YUeOHOU JeATEILHOCTH o0ydaronuxcs. Jis
TEXHOJIOTUYECKOro mnpoduiiss npodeccuoHanbHOro o0pa3oBaHMsl BBIOOp LiEnel
CMeEIllaeTCcsl B MparMaTuyecKoOM HamlpaBlIeHUH, MPEIyCMaTPUBAIOIIEM YCUJICHHE U
paciiMpeHue PUKIIATHOTO Xapakrepa U3y4eHUs MaTEeMaTHKH,
IIPEUMYILIECTBEHHONM OpPUEHTALlUM Ha AJITOPUTMUYECKUN CTWIb I103HABATEIbHOU
NESATEIbHOCTH.

I[Ipu  ocBoenun npodeccuit  CIIO  TexHONMOrM4eckoro  MpoQuis

npoeccuoHaNbHOr0 00pa30BaHUs MaTeMaTHKa U3ydaeTcs 0oJiee yriryoJIeHHO, KaK



npouIbHBIA Yy4eOHBIN MpeaMeT, YUHMTHIBAIOIIUN creuuduKy OCBanBaeMOM
npodeccumu.

N3yuenne MareMatukd Kak MOpouibHOro  00IIe00pa3zoBaTEIHLHOTO
yu4e0HOro TpeaMeTa, YYUTHIBAIOIIETO CINEeUU(PUKYy OCBaWBAEMBIX CTYIACHTaAMU
npodeccuit CI1O unu cnermansHoctu CIIO, oOecrieunBaercs:

. BBIOOPOM PaA3JIMYHBIX MOAXO0/A0B K BBEJICHUIO OCHOBHBIX MOHSTUH;

. dbopMUpOBaHHEM CHUCTEMBl YYEOHBIX 3aJaHUN, OOECIEUMBAIOIINX
s exTUBHOE OCYIIECTBICHUE BRIOPAHHBIX 1EJIEBBIX YCTAHOBOK;

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

[IpodunbHas cocTaBisOMIas OTpakaeTcss B TPEOOBaHUSAX K IMOATOTOBKE
00y4aroluxcs B YaCTH:

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

. YMEHMM: pa3iuyue B ypOBHE TpeOOBaHMM K  CIOXKHOCTH
MPUMEHSEMBIX aJTOPUTMOB;

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

Conepxanne ydeObnoro mpeamera OVYIIL.03 Marematuka paspaboTaHo B
COOTBETCTBUH C OCHOBHBIMH COJIEP>KATEIIbHBIMU JTMHUSIMHU OOYUEHUSI MAaTEMATUKE:

. anreOpanyeckasl JTMHUSA, BKIIOYAIOIIAs CUCTEMATU3ALMIO CBEACHHUMN O
Yycliax; U3yuYeHHEe HOBBIX U 00001eHNE paHee U3YUeHHBIX Olepaluii (Bo3BeIeHNE
B CTEINEHb, U3BJIEYEHUE KOPHs, JOrapupMHUpPOBAHUE, CHUHYC, KOCHHYC, TAHIE€HC,
KOTaHT€HC M 0OpaTHBIC K HUM); U3yY€HNE HOBBIX BHUOB YHCIOBBIX BBIPAKEHUN U
(bopMyJI; COBEpPIICHCTBOBAHME MMPAKTUUYECKHX HABBIKOB M BBIYMCIUTENILHOM
KyJbTYphl, PAacCUIMPEHHE U COBEPIICHCTBOBAHUE alreOpanyvecKkoro ammapara,
C(OPMUPOBAHHOTO B OCHOBHOHM WIKOJIE, W €ro MPUMEHEHHE K PEUICHUIO

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 0O0BEME, MO3BOJISIONIEM MCCIEA0BATh JJIEMEHTapHble (PYHKIUU U
pemary OpocTeMine reoMeTpudeckue, (U3MUecKue U Jpyrue IpHUKIaJHbIE
3a/1a4u;

. JVHUS YpaBHEHWW M HEPABEHCTB, OCHOBAHHAs HAa IIOCTPOCHUM U
UCCIIEJOBAaHUM MaTEMaTHUYECKUX MOJIEEH, EPEeCcEKAroIasAcs ¢ alreopandeckon u
TEOPETUKO-(PYHKIIMOHAIbBHOM  JIMHUSIMH M BKJIIOYAIOIlas  pa3BUTHE U
COBEPILIEHCTBOBAHUE TEXHHUKH aJIreOpanyecKux MpeoOpa3oBaHU ISl PEIICHHS
YpaBHEHUH, HEPaBEHCTB U CHUCTEM; (OPMUPOBAHHME CIOCOOHOCTH CTPOUTH U
MCCIIE0BATh MPOCTEUIINE MATEMATUYECKUE MOJEIH NPHU PELICHUH TNPUKIAJTHBIX
3aJ1a4, 3a7a4 U3 CMEXHBIX U CIIEMAIIBHBIX TUCLUILINH;

. reOMETpUYECKasl JUHMS, BKIIOYAIONIAsl HArJIHbIE MPEACTABICHUS O
IIPOCTPAHCTBEHHBIX (PUTypax U U3y4YE€HUE X CBOMCTB, (GOPMUPOBAHHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKEHMsI, pPA3BUTHE CIIOCOOOB TIE€OMETPUYECKHX
U3MEPEHUN, KOOPAMHATHOTO M BEKTOPHOTO  METONOB Il PELICHUS
MaTeMaTUYECKUX U NPHUKIAJHBIX 3a1a4;

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

B TtemarnueckoMm maHe mnporpammbl yueOHoro mpeamera OVYIIL.03
Marematuka ydeOHbI MaTepuan TMpeacTaBieH B (opMe Uepenyroerocs
pa3BEPTHIBAHUS OCHOBHBIX CO/IEPKATEIbHBIX JIMHUHN (aIreOpandecKkoi, TEOPeTHKO-
(GyHKUIHMOHATIBHOM, YpaBHEHUI U HEPABEHCTB, T€OMETPUYECKOM, CTOXaCTUYECKOM),
YTO TMO3BOJSIET THOKO HCIONB30BaTh HUX PACIONIOKEHHE U B3aUMOCBS3b,
COCTaBJIATh pabouMii KajeHIapHbIN IJ1aH, MO-pa3HOMY uepenys yueOHbIe TeMbl
(rmaBpl y4yeOHHKA), y4uThIBag mpodmwib npodeccrnoHaaIbHOro 00pa3oBaHMUS,
cneuuduky ocBauBaemoil npodeccun CIIO mmm cnenumansaoctu CIIO, rmyOuny

HN3Yy4YCHUA MaTCpuallia, ypOBCHb IIOATOTOBKHU CTYACHTOB I10 IPEAMCTY.



C uenpro peamu3anuu padboyedl MNporpaMMbl BOCHHMTAHHUS H3Yy4YEHHE
OVII.O3Marematuka BeAETCS B XOJI€ YPOUHOW M BHEYPOUHOM JESITEIIBHOCTH,
OCYHIIECTBISIEMON (UIMAIOM, COBMECTHO C CeMbEH W JPYTrUMU WHCTUTYTaMH
BOCTIUTAHUSA.

Cormacuo ®I'OC cpennero obmiero o0Opa3oBaHMs, B COOTBETCTBUU C
wiaHoM BHeypouHoil nesrensHocTr OITOIT CITO no mpodeccun 43.01.09 Iloap,
koHauTep B xoae um3ydeHuss OVYIL.03 Maremarnka B TedeHue 3-4 cemMecTpoB
peanusyeTcss Kypc BHEYpouHOW JestenbHocTH (Kypce «WHauBHIya bHBIM
poekT»). O0bEM Kypca - 46 vaca.

B cootBercTBun ¢ yue6HbM muranoM OITOIT CITO mo mpodeccun 43.01.09
[ToBap, konautep B xoxe uzydenuss OYIIl.03Marematuka o OKOHYaHUHM CEMECTpa
NPOBOANUTCA TEKYyIIas aTTecTalus, 3aJaHusi KOTOPOH OXBAaThIBAIOT BCE TEMBI,
U3yYEHHBIE CTYJIEHTOM 3a ceMecTp. TeKyllas aTTecTalus 3a CEMECTP MPOBOAUTCS
B paMKaxX NpPaKTHUYECKUX 3aHATHH mo mpenMery. dopma MpoBeneHUs TEKyllen
aTTeCTallii —KOHTPOJIbHBIE PaOOTHI.

N3yuenune  obmieoOpazoBaTenbHOoro  yuyeOHoro  mpeamera OVYILO3
Marematuka 3aBepinaeTcsl MOABEACHHEM HTOTOB B ()OpMe IK3aMEHa B paMKax
IPOMEXYTOUHOM arrecTaui OO0y4yaroUMXcs B IPOILIECCE OCBOCHUS OCHOBHOM

OIIOII CIIO ¢ momyuenuem cpeanero oomero odpazopanus (ITTIKPC).

3. MECTO YYEBHOI'O IPEJMETA B YYEBHOM IIJIAHE

VYueonsiii npeagmer OVYII.03MaremaTuka sBisieTcsi y4eOHBIM MPEAMETOM
npeaMeTHor obnactu «Marematuka u uHpopmatukay GI'OC cpennero obiiero
oOpa3oBaHUs.

VYuebnsiit npeamer OYIIL.03 MaTematrika BXOJIUT B COCTAB OOIIMX YUEOHBIX
OpeaIMeToB, O00s3aTeNbHBIX S  OCBOEHHUS  TEXHOJOTMYECKOro  mpoduis
npodeccuonansHoro oopazoanusi yueobnoro miana OIIOIT CIIO (IHIKPC) mo
npodeccun 43.01.09 [ToBap, koHAUTEP HA Oa3€ OCHOBHOTO OOIIETO 00pa30BaHUs C
NOJlyYeHUEM cpeAHero oodiero obpasosanus. Ha usyuenue yueOHOro mpeamera

Ha yri1yOJIeHHOM YPOBHE OTBOJIUTCS 226 4acoB.



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

Juunocmmuuix:
JIP 1 oco3Hanue 00y4aromuMuCcs POCCUUCKON TpaK1aHCKOW MICHTUIHOCTH;

JIP2 I'OTOBHOCTD K CaMOPAa3BUTHIO, CaMOCTOATCIIBHOCTH u

CaMOOIIPCACIICHUTO,
JIP3 nanmuuue MOTHUBAIIUH K O6y‘-IeHI/II-O N JINYHOCTHOMY PAa3BHUTHUIO,

JIPS TOTOBHOCTP M CHOCOOHOCTh OOYYalOIIHUXCA PYKOBOJCTBOBATHCA
chOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTALIUN, MO3UTUBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX

TPaIUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0IIECTBa;

JIP6 pacmmpeHHe KU3HEHHOTO OIBITa W OMBITA JECATEIBHOCTH B IIPOLECCE

pcain3anrn OCHOBHBIX HaHpaBHCHI/Iﬁ BOCHHUTATCIIHHOMN JACATCIIbHOCTU,
B TOM 4YHCJIC B HaCTH.

IrpaKIAaHCKOro BOCIIMTAHUA

JIP6.1 chopMUPOBAaHHOCTh TPAXKTAHCKOW ITO3HMIIMK OOydYaroIIerocss Kak

AKTHBHOI'O 1 OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06HIeCTBa;

JIP6.4 rOTOBHOCTH ITPOTUBOCTOSTH HMICOJOTHU IKCTPEMU3Ma, HAIMOHAIM3MA,
KCceHO(OOMH, ITUCKPUMHUHAIIMM TI0 COIHAJIbHBIM, PEIUTHO3HBIM, PAaCOBBIM,

HallMOHAJIbHBIM ITPHU3HAKaAM;

NAaTPUHOTHYICCKOI'O BOCIIMTAHUA .

JIP6.9 1eHHOCTHOE OTHOIIEHHME K TOCYJapCTBEHHBIM  CHUMBOJIAM,

HCTOPUYCCKOMY H IPHUPOJHOMY HACICIUIO, IMaMATHUKAM, TpaaulHusAM HApPOIOB
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Poccnn, noctmxkennmsim Poccun B Hayke, MCKYCCTBE, CIOPTE, TEXHOJIOTHAX U

Tpynae,

AVYXOBHO-HPABCTBCHHOI'O BOCIINTAHHUA .

JIP6.13 crnocoOHOCTh OLIEHMBATh CUTYallMI0 W OPUHUMATh OCO3HAHHBIE

pemcHus1, OPUCHTHUPYACh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

ICTETHNYECCKOI'0O BOCIIMTAHHUA

JIP6.19 roTOBHOCTH K CaMOBBIDQXXEHHIO B pa3HbIX BHJAX HCKYCCTBA,

CTPEMJICHUC IIPOABJIATH KaUCCTBA TBOp‘IGCKOfI JIMYHOCTH,

¢du3nyecKkoro BOCIUTaAHUS:

JIP6.20 cdhopMupOoBaHHOCTH 3I0POBOTO M Oe30omacHOro oOpasza >KHU3HU,

OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMY 310POBbIO,

TPYAOBOI'O BOCIIMTAHUA

JIP6.26r0TOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHUIO U caMOOOpa30BaHUIO Ha

MPOTSIKCHUU BCEU KU3HH;

IKOJOINICCKOI'0 BOCIIMTAHUA .

JIP6.30ymeHre  MPOTHO3UPOBATh  HEOJAroNmpUATHBIE  JKOJOTHYECKUE

MNOCJICACTBUSA NIPCAIIPUHNMACMBIX HGﬁCTBHﬁ, MpeaoTBpallaTh UX;

IHECHHOCTH HAVYHOI'O ITIO3HAHMUA

JIP6.32 c(hopMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAayKM U  OOIIECCTBEHHOM MPAKTHKH,
OCHOBAHHOTO Ha IUAJIOTE KYJBTYpP, CIIOCOOCTBYIOIIETO OCO3ZHAHHUIO CBOETO MECTA B

MOJIMKYJIbTYPHOM MUDE;

Memanpeomemmnuix:
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MP1ocBoeHHBIC o0y4JaromuMucs MEKIPEAMETHBIC TTOHSTHSA u
YHUBEpCAJIbHbIE  yueOHble  JeHUCTBUS  (pEryJsiTUBHBIC, [O3HABATEJbHBIC,
KOMMYHHUKATHUBHBIC);

MP2 crocoOHOCTh MX HCHOJB30BaHHS B ITO3HABATEILHON U COIIMAIBLHOMN
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbHOMY IIJIAHMUPOBAHUIO U OCYILECTBICHUIO
y4eOHOM  ACATEIBbHOCTH,  OpraHu3aluu  y4eOHOro  COTPYJHHMYECTBA  C
MeJarOrMIeCKUMA  PabOTHUKAMH M CBEPCTHHKAMH, K YYAaCTHIO B TOCTPOCHUU
HWHJIMBUAYAJIbHONU 00pa30BaTeIbHOU TPACKTOPUH;

MP3 oBnaseHHe HaBbIKAMHU Y4YEOHO-HCCIEIOBATENIbCKOM, MPOEKTHON H

COITMAJIbHOM JICATCIHLHOCTH;

MeTaHpeﬂMeTHBIe pe3yiIibTaTbl OCBOCHHUA OCHOBHOU 06p330BaTeHBHOﬁ

IIporpaMmsbl JOJIKHBI OTPAKaTh:

Osnadenue yHugepcaibHbiMu y4eOHbIMU NO3ZHABAM EJIbHIMU OCUCHBUAMU.

a) 0a30BbIe JOrMYeCKHe JeHCTBUA:

YVIIA1 camoctodtensHo (OpMYIUpOBaTh M aKTyalH3UpoOBaTh NpoOiemy,

paccMaTpuBaTh €€ BCECTOPOHHE;

YYI/3 onpenenars nenu AEATEIbHOCTH, 331aBaTh MMAPAMETPbl U KPUTEPUU

X JOCTHXKXCHUA,

YVIIIS BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTh, OLICHUBATH COOTBETCTBHUE

PE3yJbTATOB 1IEJISIM, OLICHUBATH PUCKH MOCJIEACTBUM €SI TEIHHOCTH;

YVYIIA(MU)1 BbIABIAT, KayecTBa, XapaKTEPUCTHUKU MaTeMaTHUUYECKHUX
MOHATUM W OTHOIICHUH MEXAYy TMOHIATHUSAMU; (HOPMYIUPOBATh OMNpEACICHUs

MOHSITHH;

YVYIIA(MHU)3 BbISABIATH MaTE€MaTHYECKUE 3aKOHOMEPHOCTH, IPOBOJAUTH
aHAJIOTUM, BCKPBHIBaTh B3aMMOCBS3UM U TPOTHBOpeuusi B akTax, JIaHHBIX,

Ha6J'IIOI[eHI/I$IX U YTBCPKACHUAX, Hpcajaratb KPUTCPHUU JJISI  BbIABJICHHA
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3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

YYIA(MH)6 npoBOAUTE CAMOCTOATENBHO J10KA3aTEIbCTBA MATEMAaTHUUYECKHAX
yTBEpXKJAEeHUM (TpsMble M OT TNPOTUBHOTO), BBICTpAWBaTh AapryMEHTAIHUIO,
MIPUBOJNUTH TIPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CY)KICHUS U

BBIBOJBI,

0) 0230BbIE HCCJIET0BATEILCKHE NeHCTBHUS:

YVYII7 Bnagerb HaBbIKAMU Yy4e€OHO-HCCIICIOBATEIbCKON M IPOCKTHOU

NeSATEIbHOCTH, HaBBIKAMU pa3pelleHus MpoOeMm;

N SH)_IS CITOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIbHOMY IIOUCKY MCTOIOB

peIICHUS MMPAKTUYICCKUX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOA0B ITIO3HAHUWAA,

N SH)_I9 OBJIAACHUC BHAAMH ACATCIBHOCTH IIO ITOJYYCHHIO HOBOI'O 3HAHUA,
CIr0 HMHTCPIIpCTAlINH, HpCO6p330BaHI/IIO U IIPHUMCHCHHUIO B PA3JIMYHBIX y‘l€6HBIX

CUTyalusax, B TOM YUCJIC IIpU CO3daHUHU y‘le6HI>IX N COLIMAJIBHBIX ITPOCKTOB,

YVYIIA12 BbIABAATH NPUUUHHO-CIEJACTBEHHBIE CBSI3M W aAKTYaJIM3UPOBATH
3a7a4y, BBIIBUTIaTh THUIOTE3y €€ pEIICHUA, HaxXOAUTh AapryMEHThl s

JTI0Ka3aTesIbCTBa CBOUX YTBEPKICHUM, 3a/1aBaTh [MapaMeTPbl U KPUTEPUH PELLICHUS;

YVIIA13 ananu3upoBath MOJYyUYECHHBIE B XOJI€ PEUICHUS 33a/1a4l PE3YJbTaThI,
KPUTUYECKU OLICHUBATH UX JTOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX

YCIIOBUSIX;

YVIIA18 ymeTs uHTErpupoBaTh 3HAHMS U3 PA3HBIX IPEAMETHBIX 001acTel;

YYIIA(MH)10 npoBOAUTh CAMOCTOSATENIBHO CIUNIAHUPOBAHHBIN SKCIIEPUMEHT,
HCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHU4eCKOTO OOBEKTa,
MOHATHUS, TPOIEAYPHl, IO BBISBICHUIO 3aBUCUMOCTEH MEXKIy OOBEeKTaMH,

MOHATHUAMU, ITPOUCAYpPaMH, UCIIOJIB30BATh PA3JIMYHBIC MCTOIBI;

YVYIIA(MHN)11 camoctosTensHO GOPMYITHUPOBATh 000OIIEHUS U BBIBOJIBI TI0
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pe3ynbTaTaM  TPOBEACHHOTO  HAONMIOMEHWS,  WCCIEAOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTh  MOJYYEHHBIX  PE3yJbTAaTOB, BBIBOAOB U  000OILECHHUI,

IIPOTrHO3UPOBATH BO3MOKHOC UX PAa3BUTHUC B HOBLIX YCIIOBUAX,

B) padora ¢ uHopmalmen:

YVIIJ21 Bnaaeth HaBbIKaMU MOJy4YeHUs HHGOpPMAIMA W3 HCTOYHHUKOB
pPa3HBIX THIOB, CAMOCTOSITENIBHO OCYIIECTBISATh MOUCK, AHAIHN3, CUCTEMATU3ALUIO

Y MHTEPIpEeTalri0O HHPOPMaLUK PA3TUYHBIX BUIOB U (JOPM MPEICTABICHNUS,

YVIIA22 co3gaBaTh TEKCThHI B Pa3IMYHBIX (opMarax ¢ y4eTOM Ha3HAUYCHHUS
uHpopMaMu W IEJNEeBOM  ayJIUTOpUH, BbIOMpas ONTUMAIBHYIO (QopMy

NpCACTABJICHUA U BU3yalIU3allnuu,

YVIIA(MHN)1S ananusupoBaTh HUHPOpMAIMIO, CTPYKTYPUPOBATh €€ C
MOMOII[BI0 TAOJUII U CXEM, 00001IaTh, MOJEIUPOBATH MaTEMaTUUYECKHU: JETaTh
YepTeXKU M KpaTKUE 3alMCU 10 YCJIOBHUIO 3aJauyd, OTOOpakaTh rpaduyecKu,

3aMKChIBATH C MTOMOIIBIO (OPMYIT;

YVIIA(MHN)16 dopmynupoBath mnpsAMble U OOpaTHBIE YTBEPKICHUA,
OTpULIAHUE, BBIBOJUTH CJEACTBUS; pAacClO3HABaThb HEBEPHBIE YTBEPKICHUSA H

HaXOaAUThb B HUX OH_II/I6KI/I,

YYIHA(MHU)17 npoBOaUTh MAaTEMATUYECKUE SKCIIEPUMEHTHI, PEIIaTh 3a/1a4u
MCCIIEIOBATENIbCKOTO XapaKTepa, BBIABUIATh IPEANOJIOKEHUS, JOKa3bIBATh WIIH
ONpPOBEpPraTh UX, MPUMEHSS UHIAYKIUIO, NEIYKIUIO, aHAJOTHUI0, MAaTEMAaTUYECKUE

METO/IbI;

Osnadenue yHugepcaibHbiMU KOMMYHUKAMUBHLIMU OCUCHEUAMU.

a) o0IIeHMe:

YKJI2 pacnio3HaBaTh HeBepOAIbHBIE CPEICTBA OOIICHUS, IOHUMATh 3HAUCHUE
COIIMATILHBIX 3HAKOB, PACMO3HABaTh MPEANOCHUIKM KOH(MDJIUKTHBIX CHUTyalluidl u

CMSITYATh KOH(JIUKTHI;
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YKJ/I3 Bnanets pa3auyHbIMU CIIOcOOaMu OOIIIEHHS M B3aUMOICHCTBUS;

YK/IS pa3BepHyTO W JIOTHYHO M3JIaraTh CBOK TOYKY 3pE€HUA C

HCIIOJIb30BAHUCM A3BIKOBBIX CPCIACTB,

YKA(MHM)1 Bocnpunumate u (GOPMYJIHUPOBATh CYXACHUS, SICHO, TOYHO,

T'PaMOTHO BbIpaKaTb CBOIO TOYKY 3PCHUA B YCTHBIX H ITMCbMCHHBIX TCKCTAX,

0) COBMeCTHAA NeATEeJIbHOCTh:

YK/Jl6nnionnmaTte M HKCIOJAB30BaTh  NPEUMYIIECTBA  KOMAaHIHOW U

WHJMBUAYaIIbHOU PaOOTHI;

YK/A8npruHuMars L€ COBMECTHOW JEATEIBHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHUIO: COCTAaBIJISITh IUIAH JCUCTBHUM,
pacmpenensaTh PO C y4eTOM MHEHUM YYaCTHHKOB OOCYXJIAaTh PE3YJIbTaThl

COBMECTHOM paboThI;

YK/11ko0opaAuHUpPOBATh W BBINOJHATH padOTy B YCJIOBUSIX pEaJIbHOIO,

BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

YKA(MM)2 B xoae o0OCyXIOeHUS 3aJaBaThb BOIPOCHl IO CYIIECTBY
oOcykgaeMol TeMbl, MpoOJeMbl, pelIaeMol 3aJayd, BbBICKA3bIBaTh MHJIEH,
HAIICJICHHBIE HA TOWCK PELIEHUs; COMOCTABIATH CBOU CYXKICHHUS C CYKICHUSIMU
JIPYTUX YYaCTHUKOB JIMajiora; B KOppeKTHOU Gopme GopMyInpoBaTh pa3HOIJIacus

H BO3PAKCHUA,

YKA(MMN)3 npencraBisiTh JIOTUKY PEHIEHUS 3aa4d, J0Ka3aTelbCTBA
YTBEPKACHUSI, PE3yJIbTaThl M XOJl SKCHEPHUMEHTA, HCCJIEeNOBaHUS, IMPOEKTa B
YCTHOH W TMHCHMEHHOHW ¢opMe, MOAKPEIUIsisl MOSICHEHHSIMH, OOOCHOBAaHUSIMU B
BepOaJlbHOM U TpadUyeckoM BHUJE; CaMOCTOATEIbHO BbIOMpaTh QopMmar

BBICTYIIUICHUA C YHCTOM 3aJla4 IIPC3CHTAlUN U 0COOEHHOCTEM AyJUTOPUHA;

YKA(MMN)4 yuacTBOBaTh B TPYIIOBBIX (opmax paboThl (0OCYXIEHUS,

oOMeH MHEHHH, "MO3roBble IITYpMbl" WM JIPYTH€), HCIONb3Yysd MNPEUMYIIECTBa
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KOMaHJAHOM W WHOUBUAYaldbHOW pabOThl TMpU peHIeHHH Y4eOHBIX 3a/aay;
IUTAHUPOBATh OPTraHU3alMI0 COBMECTHOM palOThI, pacmpeneNsaTh BHIbI padorT,
JIOTOBAapUBAThCS, OOCYXXJIaTh MPOILIECC U pe3yjbTaT padoThl; 0000IIaTh MHEHUS

HECKOJILKMX JIFO/ICH;

YKI(MHWU)S BHINIOIHATE CBOIO YacTh PabOTBl M KOOPJAWHUPOBATH CBOH
JICUCTBHS C JAPYTMMM 4YJICHAMHU KOMAaHJIbl, OLICHUBATh KA4YECTBO CBOETO BKJIAJA B
o0t  MmpoAyKT TO  KpuUTepusiM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU

B3aUMOJIEUCTBUSL.

Osnadenue yHugepcaIbHbiMU PezyiamueHbIMU 0CUCH GUAMU.

a) CAMOOPraHU3AIUA:

YPI[I CaMOCTOATCIbHO OCYHICCTBIIATL IIO3HABATCIBbHYIO ACATCIBHOCTD,
BBIABJIATDH HpO6JICMI)I, CTaBHUTb U (bOpMYJ]I/IpOBaTB COOCTBEHHEIC 3aJadnu B

06p330BaT€HBHOﬁ ACATCIbHOCTH U ) KU3HCHHBIX CUTYAallUAX,

YP/2 caMOCTOSITENBHO COCTAaBJIATh IUIAH PEIICHHS MPOOJEMBI C Y4ETOM

UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUTCHUH;

YPJAS nenatb OCO3HAHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparthb

OTBETCTBEHHOCTh 3a PEIIICHHUC;
YP16 oniennBaTh MpruOOPETEHHBIH OIIBIT;

YPA(MM)1 cocTaBisTh IJIaH, aJrOPUTM PEIICHUS 3a7a4H, BHIOUPaATh CIOCO0
pEIICHUs] C Y4€TOM HUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH U

KOPPEKTUPOBATH C YYETOM HOBOI MH(pOpPMALINH;

0) CAMOKOHTPOJIb:

YP9 BnageTh HaBbIKaMHU I[I03HABATENIbBHONW pedieKCUH Kak OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, WX pE3YyIbTAaTOB U

OCHOBaHUI;
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YPA10 ucnonb3oBaTth NpueMbl peIeKCUU JUIsl OLIEHKU CUTYallMH, BhIOOpA

BEPHOT'O PEILICHUS;

YPJA(MMN)2 Bianetrh HaBbIKAMU MTO3HABATEIBLHON pedIeKCHU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIAJIETh
criocobamMu CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoIriecca M pe3ysibTaTa PEIICHUS

MaTeMaTUYECKOHM 3aa4H;

B) YOMOIMOHAJILHBIA MHTEJJICKT, IPEAN0Jaranmi ¢hopMupoBaHHOCTL:

YP/12camoco3Hadus, BKIIOYAIOMICTO CHOCOOHOCThL IIOHMMAaTh  CBOC
AMOIIMOHAJILHOE COCTOSIHME, BHJIETh HAIpPaBJICHHUS Pa3BUTHUA COOCTBEHHOM

AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

I') IPUHATHE Ce0d W IPVIUX JIOJACH:

YPJI17npunumath ceOs, TOHUMAs CBOM HEAOCTATKU U JOCTOMHCTBA;

YPA(MMN)3 npenBuaety TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH
peleHnn 3a7a4d, BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX

00CTOSATEILCTB, TAHHBIX, HAHJCHHBIX OITNOOK;

YPI(MHN)4 oneHMBaTh COOTBETCTBHUE PE3YJIbTaTa LU U YCIOBUAM, MEPY
COOCTBEHHOW  CaMOCTOSITEIbBHOCTH,  3aTpydHEHHUS, JehUIIUTHI,  OIIMOKH,
MPUOOPETEHHBIM OMBIT; OOBACHITh MPUUUHBI JOCTUKEHUS WM HEJOCTHKEHUS

PE3YIbTATOB ACATCIIBHOCTH.

Ilpeomemmnuix (yenyodiennslii ypoeens):

IIP1 BiameHue MeTOAaMHU JOKA3aTENbCTB, AJTOPUTMAMU PELICHUS 3a]ay;
yMeHue (QopMyIupoBaTh OMpPEACIICHUSI, aKCHOMbl W TEOPEMbI, MPUMEHSTH HX,

IMPOBOJUTE JOKA3ATCIJILHBIC PACCYKACHNA B XO4€ PCIICHUS 3a1a4;

P2 ymeHue omepupoBaTh MOHATHUSMHU: CTENEHb YUCIA, JOTapudM YHCIA;

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 ymenue omnepupoBaTh MOHATUSMH: PalMOHAIbHBIE, UPPALHOHAIIBHBIC,
MoKa3aTelbHbIE, CTETIEHHBIE, Jorapu(MuuecKkre, TPUTOHOMETPUYECKUE YPAaBHEHUS

N HCPABCHCTBA, UX CUCTCMBI;

I1P4 ymenue omnepupoBaTh MOHATHSIMH: (YHKIUS, HENpPEpbIBHAS (YHKIIHS,
IPOU3BOJHAs, IEepBOOOpa3Hasi, OIpPENEICHHbI HWHTErpall; yMEHHE HaXOJUTh
POU3BOJHBIE JJIEMEHTApHBIX (YHKIUH, HCHOJB3Ys CHPaBOYHBIC MaTepUabI;
UCCIIEIOBaTh B MPOCTEHIIMX CiydasX (YHKIUM Ha MOHOTOHHOCTb, HaXOJUTh
HanOOJIbIINE U HAMMEHBIINE 3HaYEHUsI PYHKUUN; CTPOUTH I'paQUKU MHOTOYJIEHOB
C  WCHOJIb30BAHMEM  almapara MaTeMaTU4YeCKOro  aHaiu3a, I[PUMEHATH
IIPOM3BOJHYIO IPU PpELICHUWM 3aJad Ha JBW)XKCHUE;, pelarbh IPaKTUKO-
OPUEHTUPOBAHHBIC 3aJayl Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUS, Ha

HaXOXIACHUC IIYTH, CKOPOCTH U YCKOPCHHA,

IIPS ymenue onepupoBaTh MOHATHUSAMHU:  palMOHAJIbHAsA  (YHKUHUA,
nokasatelibHass (yHKIMs, CcTeneHHas QYyHKIusA, Jorapudmuueckas QyHKIuS,
TPUTOHOMETPUUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHUE CTPOUTH Ipaduku
U3YYEHHbIX (PYHKLIMH, HCHOJB30BaTh TIpadUKH MNpU H3YYEHUH IMPOLECCOB U
3aBHCUMOCTEH, MpU pelIeHnH 3aJad U3 APYTUX y4eOHBIX MPEeIMETOB U 33Jay U3

peanbHON KU3HH; BhIpaXaTh (OpMYyIaMu 3aBUCUMOCTH MEK/y BEJIMYMHAMU;

I[TP6 ymenue pemiaTh TEKCTOBBIC 3a/lauyd pPa3HBIX THUMOB (B TOM YHCJIE Ha
MPOIIEHTHI, 10U W YacTHU, HA JABUXKEHUE, PabOTy, CTOUMOCTh TOBAapOB U YCIHYT,
HAJIOTH, 3aJa4i W3 OOJACTH YyIMpaBlICHUS JTUYHBIMU U CEMEWHBIMU (pHHAHCAMN);
COCTaBJISITh BBIPAKEHUS, YPABHECHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBUIO
3a/layd, MCCJIEIOBATh IMOJYYCHHOE pEIICHUE W OICHWBATh IPaBIONOA00HOCTh

pE3yJIbTaTOB;

IIP7ymeHue onepupoBaTh NOHATUSMU: cpefHee apu(pMeTUIecKoe, MeIMaHa,

HauOoJIbIlleE W HaUMECHBIIIEE S3HA4YCHUA, pasMax, JUCIICPCHA, CTaHAApPTHOC
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OTKJIOHEHHWE YHUCJIOBOIO Ha0opa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
uHbOpMaIMIO, TPEJICTaBICHHYI0O B Ta0nMlax, Ha Jguarpammax, rpadukax,
OTP@XAIOLIYI0 CBOMCTBA peEajbHBIX IIPOLECCOB U SBICHUN; IPEICTABIIATH
UH(GOPMAIIMIO C TOMOINBIO TAONWIl U JUArpaMM; HCCIIEN0BaTh CTATUCTHUYECKHE
JaHHbIC, B TOM YHUCJIE C NPUMEHEHHUEM TIpapUUEeCKUX METOJO0B U 3JIEKTPOHHBIX

CpCACTB,;

IIP8 ymeHne omepupoBaTh MOHATHSAMH: CIyYaWHBIM ONBIT W CIIy4alHOE
COOBITHE, BEPOATHOCTD CIYyYalfHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSTHOCTH C
UCIIOJIb30BAaHUEM TpaUUECKUX METOJO0B; NPHUMEHSATh (OPMYJbl CIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEHM, KOMOMHATOpHBbIE (AKThl U (POPMYJIbl NPU PELICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEJIMYMHAMU; YMEHHUE PUBOJANUTD IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHUCET B

IIPUPOAHBIX U O6HICCTB€HHI>IX SBJICHUAX

IIP9 ymeHue onepupoBaTh TMOHSATUAMHU: TOYKA, MpPsMas, IUIOCKOCTb,
MPOCTPAHCTBO, ABYIPAHHBIN yTOJI, CKPEIIUBAIOIINECS MPAMBIE, MAPATUIEIBHOCTD U
MEPIEHAUKYJISIPHOCTD MPSMBIX U TIJIOCKOCTEH, YTOJI MEXAY OPSIMBIMH, YTOJ MEXKIY
NPSIMOM Y TIJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTAMH, PACCTOSIHHE OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTIMU;
YMEHHE WCIOJIB30BaTh NPH PEIICHUH 3aJad H3y4YeHHbIC (aKThl M TCOPEMBI

IJIAHUMETPHUH; YMEHUE OIIEHUBATh Pa3Mephbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

IIP10 ymenue onepupoBaTh IOHATHSMU: MHOTOIPAHHUK, CEYCHUE
MHOTOTpaHHMKA, Ky0, Tmapaieienunes, nOpu3Ma, nupamunaa, ¢urypa u
MOBEPXHOCTh BpaIlEHUs, LWJIWHApP, KOHYC, Map, cdepa, cedeHuss QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromiasicss cdepbl, LUIUHApPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTU NUpPaMUAbl, MPU3MbI, KOHYCa, LWJIUHIpPA, MJIOMaab chepbl, 00beM
Ky0a, NpSAMOYroJbHOTO MapajUlefienunena, MNUPaMUAbl, MPU3MBL, HIMHAPA,
KOHYyca, IIapa; YMEHHe H300pakaTh MHOTOTPAaHHUKUA U MOBEPXHOCTHU BpallleHUS,

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

pacio3HaBaTh IPABHUJIbHBIC MHOT'OI'PAHHUKH,

P11 ymeHue omnepupoBaTh TMOHSATUSMU: [JIBJKEHHE B IPOCTPAHCTBE,
noo0HbIe (UTYpbl B MPOCTPAHCTBE;, HCIOIB30BaTh OTHOIICHUE IUIOMIACH

MOBEPXHOCTEN U 00BEMOB TOJIOOHBIX (UTYpP MPU PEIICHUH 33]1a4;

IIP12 ymeHue BBIUHCIATH TE€OMETPHUUECKHE BEIMYMHBI (JUJIMHA, YOI,
oAb, 00bEM, IUIOIIAJb MOBEPXHOCTH), HCIONIb3Yys W3Y4YEHHbIE (QOPMYJIbl U

METO/IBI;

IIP13 ymeHue omnepupoBaTh IOHATHUSAMM: IPSAMOYIOJIBHAsL — CHUCTEMA
KOOpPJIMHAT, KOOPJIMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAISPHOE
IIPOU3BEICHUE, YTOJI MEXIY BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa
Ha YMCJIO; HAXOAUTh C IMOMOIIBI0 M3YYEHHBIX (POPMYJ KOOPAHMHATHI CEPEIUHBI

OTPEC3Ka, paCCTOAHHUC MCKIY ABYMA TOUKAMMU,

P14 ymenue BBIOMpaATh TMOAXOIAIIUM HM3YYCHHBIH METOJ IS PCIICHHS
3a/1a4uM, paclio3HaBaTh MaTeMaTHyeckue (aKThl M MaTeMaTHYECKHE MOJICTH B
MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE, yMEHHUE MPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN POCCHUMCKOW M MHUPOBOM MaTeMaTHYECKOU

HAYKHU.

IIP15 ymenue onepupoBaTh NMOHATUAMH: OINPENECIEHUE, aKCMOMA, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0Ka3aTEeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH;
ymeHue (opmyaupoBaTh 00paTHOE U  MPOTHUBOIOJOXKHOE  YTBEP)KIEHUE,
IIPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPHI, UCIOJIB30BATH METOJ MAaTeMaTH4YECKOU
WHIYKLIWHW; TPOBOAUTH JIOKA3aTENIbHBIE PACCYXKICHHS IMPU PEIICHUM 3a/1ad,

OLIEHUBATH JIOTUYECKYIO MPABUIILHOCTD PACCYKICHUM;

IIP16 ymenue omnepupoBaTh TMOHITUSMH: MHOXECTBO, IOJMHOXECTBO,
Oomnepaluny HaJ MHOXECTBAMH; YMEHHE UCIIOIb30BaTh 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;

ITP17 ymeHnue onepupoBaTh NOHATUSAMU: Tpad, CBA3HBIN rpad, IepeBo, UK,
rpadp Ha TMJIOCKOCTH; YMEHHE 3a/aBaTb M OMNHUCHIBATH Tpadpl pPa3IUYHBIMU

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

P18 yMmenue cBOOOAHO  oOmEepUpOBaTh  MOHATUSMU:  COUYETAHHUE,
NepPEeCTaHOBKA, YUCJIO COYETAHHM, YUCIIO TIepecTaHOBOK; OuHOM HbroToHA; ymeHue

IIPUMCHATD KOM6I/IHaTOpHI>I€ q)aKTBI " PACCYKIACHHA I PCUICHUS 3a1a4;

IIP19 ymenue oneprupoBaTh NOHATUSMU: HATYPAIbHOE YHUCIO, LIEJOE YHCIIO,
OCTaTOK 10 MOZYJIXO, PAllMOHAIBHOE YUCIIO, HPPALMOHAIBHOE YKCIIO, MHOKECTBA
HAaTypaJbHBIX, ULEJbIX, PAalAOHAIBHBIX, JECUCTBUTEIBHBIX YHCEI; YMEHHUE
UCIOJB30BaTh INPU3HAKK JI€IMMOCTH, HAUMEHbIUUMN OOIMHA JenuTenb U
HauMeEHblllee oO0miee KpaTHoe, anropuT™M EBkianaa npu  pelieHud  3ajaad;

3HAKOMCTBO C pa3JIM4YHbIMU ITIO3UITUOHHBIMHA CUCTCMAaMU CHUCJIICHHA,

11P20 YMCHHUC CBO6OI[HO OIICpHUpPOBaATh IIOHATHAMH:. CTCIICHb C ICJIBIM
IIOKa3aTCJICM, KOPCHb HaTypaJIBHOﬁ CTCIICHHU, CTCIICHb C paluOHAJIbHBIM
IIOKa3aTcjICM, CTICIICHb C I[GfICTBPITCJIBHBIM (BCHICCTBCHHBIM) IIOKAa3aTCJICM,

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

IIP21 yMmeHue omnepupoBaTh MOHATHSAMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpPaBHEHUW M HEPaBEHCTB,
PaBHOCWJIBHOCTh ~ ypaBHEHMI, HEPAaBEHCTB W  CHUCTEM, pAIMOHAJIbHBIE,
uppalmoHaibHBbIE, MOKa3aTebHEbIE, CTEICHHBIE, norapudmuyeckue,
TPUTOHOMETPUUECKHUE YPaBHEHUSI, HEPABEHCTBA U CHCTEMbI; yYMEHHE pellaTh
ypaBHEHUS, HEPABEHCTBA M CUCTEMBI C IMOMOIIBIO Pa3UYHBIX MPHUEMOB; pEIIaTh
yYpaBHEHMS, HEPABCHCTBA M CHCTEMbI C TapaMeTpOM; MNPUMEHATh ypaBHEHUS,
HEpPABEHCTBA, UX CHCTEMBI IJI1 PEIICHUST MaTeMaTHYECKHX 3aJad W 3ajad M3

pa3IMyHbIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

IIP22 ymenue CBOOOJHO OMEPUPOBATH MOHATUAMH: Tpaduk ¢GYHKIUH,
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oOpatHass (QyHKUMS, KOMIO3ULUSA (PYHKUUN, TUHEWHAs (QYHKUIMS, KBaApaTUUHAS
GyHKIUS, CTeNeHHas (QYHKIHS C LEJbIM IOKa3aTejaeM, TPUTOHOMETPUUECKHUE
¢yHkuuu, OOpaTHbIE TpPUTOHOMETpUYecKHe (GYHKIMH, TIOKa3aTeidbHas U
Jorapudmuueckas (QyHKIMHM;, YMEHUE CTPOUTh Tpaduku (PYHKIUM, BBIMOIHSITH

npeodpazoBanus rpad@uKoB PyHKIINM;

YMEHHUE HCIONb30BaTh rpaduku GYyHKUMA [ HU3Yy4YEHUsS MPOLECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 337a4 U3 APYTUX yU4eOHBIX MPEAMETOB U U3 PEAIbHON

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

yMEHUE CBOOOJHO ONEpUPOBaTh MOHATUSIMHU: YETHOCTb  (DYHKIIUH,
NEPUOJIMYHOCTh (DYHKIIMU, OTPAHMYEHHOCTh (PYHKUIHUHU, MOHOTOHHOCTbh (DYHKIIUH,
KCTpeMyM (yHKIMM, HauOosplliee W HaUMEHbIlee 3HA4YeHUA (QYHKIUM Ha

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

YMEHUE MCIOJIb30BaTh CBOWCTBA W Tpaduku QYyHKUUMNA i1 pELICHUS
YpaBHEHHUH, HEPABEHCTB M 33jau C MapaMmMeTpaMu; U300paxaTb Ha KOOPAWHATHOU

IIJJOCKOCTY MHOYKECTBA PEIICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM;

ITP23 ymeHue cBOOOJHO ONEPUPOBATH MOHATUSMHU: TMOCIEI0BATEIBHOCTD,
apumeTnyeckas NOporpeccHsi, TeoOMEeTpUYecKas Mporpeccusi, OECKOHEUHO
yObIBarowas reoMeTpudecKas IIPOrpECCHS; yMEHUE 3a]1aBaTh

MOCJIE0BaTEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX (POpMYT;

ITP24 ymeHue onepupoBaTh MOHATHSMH: HENPEPHIBHOCTh (YHKIUH,
acCUMNTOTHl Tpaduka (QYHKOUU, TEepBas U BTOpas MPOU3BOJAHAA (PYHKIUH,
reOMETPUYECKUA W  (PU3UYECKHA CMBICT  TPOU3BOJHON, TEPBOOOpa3Has,
ONpEJENCHHBIA MHTErpai; yMEHHE HaXOAUTh ACUMNOTOTHI rpaduka (QyHKINH,
YMEHUE BBIUUCIATH TPOU3BOJHBIE CYMMBbI, TPOU3BENCHUS, YacCTHOTO U

KOMITO3UIIMH (PYHKITMH, HAXOAUTh YPAaBHEHHUE KacaTeIbHOU K TpaduKy QyHKITNH;

YMEHHUE WCIO0JIb30BaTh MNPOU3BOIAHYIO [JIsi HCCIECNOBaHUS (YHKIUN, IS

HaXOXKXACHUSA HAWJIIYUIHICTO PCHICHHUA B IIPUKIIAJHBIX, B TOM YHUCIIC COIHAJIBHO-
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DKOHOMHYECKUX © (UBUYECKUX 3aJadax, [JIs OINPEACIICHUS CKOPOCTH U
YCKOPEHHS; HAXOAUTh IUIOMAAM U 00BeMbl (GUTYp C TIOMOIIBI0O HHTETPAla;
IIPUBOJUTH  IPUMEPBI  MAaTEMaTHUYECKOTO  MOJCIMPOBAHHUS C  IOMOIIBIO

mudpepeHnnanbHbIX ypaBHEHUMH;

IIP25 ymenue onepupoBaTh NOHATHIMU: KOMIUIEKCHOE YUCIIO, CONPSIKEHHBIE
KOMITJIEKCHBIEC YHCIIa, MOIYJb U apTyMEHT KOMIUIEKCHOTO 4ucia, opma 3amucu
KOMILJIEKCHBIX YHuceN (TeoMeTpruiecKkasi, TPUTOHOMETpUYecKasl U ajaredpandeckas);
YMETh TPOU3BOIUTH apU(PMETHUECKUE IEUCTBHS C KOMIUICKCHBIMU YHCIIAMU;

IMPHUBOAUTH ITPHUMCPLI NCITIOJIb30BAHUA KOMIIJICKCHBIX YHUCCII;

IIP26  ymenue  CcBOOOJHO  ONEPUPOBATH  TMOHATUAMH:  CPEIIHEE
apupMeTHYecKoe, MeauaHa, HauOoJblliee W HAaWMEHbIIIEe 3HAYCHHUS, pa3Max,
JUCIIEPCHUS], CTAHAAPTHOE OTKJIOHEHUE ISl ONMMCAHUS YHCIOBBIX JAHHBIX; YMEHUE
UCCIIEIOBATh CTATUCTUYECKUE JaHHBIE, B TOM YKCIIE ¢ MPUMEHEHUEM rpaduueckux
METO/JIOB M DJIGKTPOHHBIX CPEACTB; TrpadUyecKu HCCIEA0BATh COBMECTHBIC

HaOJIIOICHUS C MOMOUIBIO JUAarpaMM PAaCCEMBAHMS U IMHEHHOMN perpeccuy;

P27 ymeHue HaXOOUTh BEPOSITHOCTU COOBITUA C HCIOIb30BAaHUEM
rpauyuecKkux METOJOB; MPUMEHATH ISl pelieHus 3a1ad (GOpMysbl CIOXKEHHUS U
YMHOKEHHS BEPOSATHOCTEH, (hOpMYJITy MOJTHOW BEPOSTHOCTH, opMyiny bepryiy,
KOMOWHATOpHbIE (akThl U GOPMYJBI, OICHUBATH BEPOATHOCTH peabHBIX
COOBITHI;  yMEHHE  ONEepUpOBaTh  MOHATUAMM:  CiydyailHas  BeJIMYMHA,
pacrpeneneHue BEpPOSITHOCTEM, MATeMaTU4YeCKOe OXXUAAHWE, IUCIIEpCHUS U
CTaHJAPTHOE OTKJIOHEHHE CIy4yalHOW BEIWYMHBI, (DYHKIHMH paCIpeAesICHUs H
IJIOTHOCTH PABHOMEPHOTO, ITOKA3aTEJIbHOTO M HOPMAJIBHOIO pPacHpeaciICHUM;
YMEHHE HCIIOJIb30BaTh CBOMCTBA U3YYEHHBIX PACIPEACIICHUN I PEIICHUS 3a/1ay;
3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJIBIIUX YHCEJ, METOAbl BBIOOPOYHBIX
WCCJICIOBAHMI;, YMEHHE TIPUBOIUTH MPUMEPHI MPOSBIICHUS 3aKOHA OOJIBIIINX YHCEIT

B IIPUPOAHBIX 1 O6H.[€CTBGHHI>IX SABJICHHUAX,

IIP28 ymenue CBOOOJHO OMNEPUPOBATH MOHSATUSAMHU: TOYKA, MpsMad,
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IIJIOCKOCTh, NPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKMM YIrOJI, ABYI'PAHHBIM yTIOJI,
TpEXTpaHHbIA yTOJd, MEpPEeCEeKaroUIecs, MNapajUIeIbHble W CKPELIMBAOIINECS
psIMbIE, MApajUIeIbHOCTh U MEPNEHAUKYJAPHOCTD MPSAMBIX U IUIOCKOCTEM, YroJl
MEXIY MPSAMBIMH, YTOJI MEKIY MPSMOM U TUIOCKOCTBIO, YTOJl MEXAY MIIOCKOCTSIMHU;
YMEHUE UCIOJIb30BaTh MpPH pEHICHUU 3aJlad M3y4YeHHbIe (AKTBI U TEOPEMbI
IUTAHUMETPUM;, YMEHHE OLIGHUBATh pa3Mepbl OOBEKTOB B  OKPYKArOIIEM
MUpPE;YMEHUE ONEPUPOBATH MOHATUSAMU: MHOTOTPAaHHUK, CEYEHUE MHOTOIPAHHHUKA,
NpaBUIbHBI MHOTOTPAaHHUK, TMpU3Ma, NOHpaMuaa, (urypa U MOBEPXHOCTb
BpallleHUs,, UWIUHAP, KOHYC, wap, cdepa, pa3BepTKa NOBEPXHOCTH, CEUEHUS
KOHyca W LWIWHIpA, MHapajUlelibHble OCH WM OCHOBAaHWIO, CEYECHHE 1Iapa,
IUIOCKOCTh, Kacaromascs cepbl, HWIMHIAPA, KOHYCa; YMEHUE CTPOUTH CEUEHHUE
MHOTOIpAaHHHMKA, HW300pa)kaTb MHOTOTPaHHUKH, (UIypbl W MOBEPXHOCTH
BpalICHUS, UX CEUYCHHUs, B TOM YHUCJIE C IIOMOLIBIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
IPUMEHATh CBOICTBA F€OMETPUUECKUX (UTYpP, CAMOCTOSATENIBHO (HOPMYIUPOBATH
OINpEENCHHS U3y4aeMbIX (PUTyp, BBIIBUTATh TMIIOTE3bI O CBOMCTBAX M MPU3HAKAX
reoMeTpuyecKkux (Guryp, 000CHOBBIBATh WJIM OIIPOBEPIaTh MX; YMEHUE MPOBOJIUTH
Kiaccupukanuo (GUryp mo pa3iaudyHbIM IPU3HAKAM, BBIMOJHITH HEOOXOIUMBbIC

AOITIOJIHUTCIIBHBIC IIOCTPOCHUA,

I1P29 ymenue cBOOOIHO ONEPUPOBATH MOHATUSIMHU: TIOMIAAL (GUTYPBI, 00bEM
burypsl, BeJIMYUHA YTJIa, PACCTOSTHUE OT TOUYKH JIO IJIOCKOCTH, PACCTOSTHUE MEXKTY
NPSAMBIMH, PACCTOSHHE MEXAY IUIOCKOCTSAMH, IUlomaab cdepbl, II0maIs
MOBEPXHOCTH  THPaMUIbI, TPU3MBI, KOHYca, IHIWHApa, o0OBeM Kyba,
MPSIMOYTOJILHOTO TapaJiyIeNIeTUIe/la, MUPAMUJIbI, TPU3MBbI, ITWIMHAPA, KOHYCA,

1iapa; yMeHHe HaXOIUTh OTHOILIEHHE 00bEMOB MOJA0OHBIX (DUTYD;

IMP30 ymenwe CBOOOJHO  ONEPUPOBATH  TMOHATHUSAMH:  JBIKCHHUEC,
napaJieIbHBIA TIEPEHOC, CHMMETPHUS Ha TJIOCKOCTH ¥ B IIPOCTPAHCTBE, IMTOBOPOT,
npeoOpa3zoBaHue Mo00us, MOA00HBIE (DUTYPHI; YMEHUE PACIIO3HABATH PAaBHBIC U
1oTI00HBIC (PUTYPHI, B TOM YHCIIE B MPUPOJIE, UCKYCCTBE, apXUTEKTYpe; YMEHUE
UCITOJIb30BaTh ~ I'€OMETPUYCCKHE  OTHOIICHHS, HAXOAUTh TE€OMETPUYCCKUE
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BEJMYMHBI (JUIMHA, YTOJ, IJIOWAaAb, 00bEM) NpU PEIICHUWH 3aJad U3 JIPYrux

y4eOHBIX MPEAMETOB U U3 PEabHOM KU3HH;

P31 ymenue cBOOOAHO ONEPUPOBATH MOHITUIMU: NPSIMOYTOJIbHAS CUCTEMA
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOU3BEJICHUE BEKTOpA HA YHKCIIO, PA3J0KEHUE BEKTOpa MO 0a3zucy, CKaJIspHOE
IIPOU3BEJCHUE, BEKTOPHOE IPOU3BEIAECHUE, YroJ MEXAY BEKTOPAMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPAWHATHBIA METOJI I PEIICHHS] TEOMETPUUECKHUX
3a/1ay U 3a7a4 APYTUX YYEOHBIX MPEAMETOB; ONIEPUPOBATH MOHATUAMU: MaTpULa 2

X 2 1 3 X 3, onpeAenIuTeNb MaTPULbI, TEOMETPUYECKUI CMBICH ONPEIEITUTENS;

IIP32 ymMeHHe MOAEIMPOBAaTh PEANbHBIC CUTYallUH Ha S3bIKE MATEMaTHUKU;
COCTaBIISATh BBIPAKEHMs, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI II0 YCIOBHIO
3a1a4i, MCCIIENOBAaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHUEM allapara
anreOpbl, UTHTEPIPETUPOBATH MOJYUYECHHBIH PE3yJIbTaT; CTPOUTh MATEeMaTHYECKUE
MOJEIHN C IIOMOIIBIO T€OMETPUYECKUX MOHATUN U BEIWYMH, PELIATh CBA3AHHBIE C
HAMHM TPAKTUYECKHE 3aJa4M; COCTaBILITh  BEPOSITHOCTHYKD MOJEIb U
MHTEPIIPETUPOBATh IOJYYEHHBIA pE3yNbTaT; peliaTh MPUKIAJHBIE 33a4d
CPEACTBAMHM MAaTEMATHUYECKOTO aHAJIN3a, B TOM YHUCJIE COLMAIIbBHO-3KOHOMUYECKOTO

1 (pU3UYECKOro XapaKkTepa;

IIP33 ymeHue BBIOMpaATh NOAXOAANIUNA METOA JJIsl PCIICHHS 3aadu;
MOHMMAaHUE 3HAYMMOCTH MATEMAaTUKU B M3YYCHUU MPUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHUI; YMEHHE PaclO3HAaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
HCKYCCTBE, YMEHHE MPUBOIUTH MPUMEPHl MATEMATUYECKUX OTKPBITUN pOCCUICKON
Y MUPOBOM MAaTEMaTUYECKOU HAYKU.

B pesynbraTte ocBoenus yueOHoro mpenmera OVIIL.03 Marematukana
YTIIyOJICHHOM ypOBHE OOyYaromuiics JOJIKEeH

3Hamp:

31 ToHATHE  palMOHAIBHOTO  YHCIA, OCECKOHEYHOH  JCCATHYHOM

NEePUOIMYECKON APOOU; ONpeeieHre KOPHS n-i CTENEHU, €ro CBOMCTBA; CBOMCTBRA
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CTETICHU C pallMOHAIbHBIM NOKAa3aTeNIeM;CBOMCTBA (DYHKIIUHN; CXeMY HCCIICJOBAHUS
GyHKIIUM;  OmpeeNieHue CTENeHHOW (YHKIHMM, TIOHATHE HPPALUOHAIBHO
YpaBHEHUS;

32omnpeneneHne noka3aTebHON QYHKIMU U €€ CBOMCTBA; METO/IbI PEIICHUS
[IOKAa3aTeNIbHBIX YPAaBHEHUW M HEPABEHCTB M HMX CUCTEM; IOHATUE Jorapugma,
OCHOBHOE€ JIOrapu(hMUYECKOE TOXKIAECTBO M CBOICTBa Jjorapupmos; ¢GopMyiy
nepexoja; omnpeaesieHne jJorapudMudeckord (GyHKIMH U €€ CBOWCTBA; MOHATHE
Jorapu(pMHUECKOro  ypaBHEHUST U HEpPaBEHCTBA;  METOAbl  pEIICHHUS
Jorapu(pMUUECKUX  YpaBHEHUH;  aJITOPUTM  pEHICHHS  JIOTapU(PMUIECKIX
HEPABEHCTB; MOHATHE KOMOMHATOPHOW 3aa4l U OCHOBHBIX METOJIOB €€ peIIeHUs
(mepecTaHOBKM, pa3MEIIEHUs, COueTaHUs 0e3 MOBTOPEHUS U C IOBTOPEHUEM);
MOHSTHE JIOTHUECKON 3a7aud; MPUEMBI pPEHICHHS KOMOMHATOPHBIX, JOTHYECKHUX
3a]1a4; 3JIEMEHTHI rpa)OBOro MOJIETUPOBAHUS;

33noHATHS CUHYyCa, KOCUHYCA, TAHI€HCA, KOTAaHI'€HCa MIPOU3BOJIBHOIO YIJa;
panvaHHOW Mephl yIiia; Kak OIpenemsTh 3HaKW CHHYCa, KOCHHyCa M TaHTEeHCa
IPOCTOTO apryMEHTa IO YETBEPTSIM; OCHOBHBIE TPUTOHOMETPUUECKHE TOXKJIECTBA;
JI0Ka3aTENbCTBO OCHOBHBIX TPUTOHOMETPHUYECKUX TOXKIECTB; (POPMYIBI CHHYCA,
KOCHMHYCa CyMMBbl M Pa3HOCTH JABYX YIJIOB; (OpMYJbl JABOWHOTO YIJa; BBIBOJ
dbopMynl TpHUBENEHUS; ONpEICIIEHNE apKKOCHHYCAa, ApKCHHYyca, apKTaHI'€HCa U
bopMyIbI AT PEIICHUs MPOCTEHIIINX TPUTOHOMETPHUECKUX YPAaBHEHUH; METOIbI
pellieHusl TPUrOHOMETPUUYECKUX YpaBHEHUI; 00JacTh ONMpPENeIeHUs] U MHOXKECTBO
3HAYEHUH AIEMEHTAPHBIX TPUTOHOMETPHUECKUX (PYHKIIHI; TPUTOHOMETPUUECKUE
(GyHKUHHU, UX CBOWCTBA U rpaduKy;

340CHOBHBIE MTOHITHS CTEPEOMETPUU; aKCHOMBI CTEPEOMETPUU U CIICACTBHUS
U3 aKCHOM CTEpPEOMETPUU; TIOHSATHE TIOBEPXHOCTH TEOMETPUUYECKUX Tel;
NPUKIAJHOE 3HAUYEHHE TEOMETPHUH; OIpeAeSieHHe NapauIeIbHOCTU MPSIMBIX;
BO3MOXKHBIE CIy4Yau B3aMMHOIO PAaCIOJIOKEHHUS JABYX MPSAMBIX B MPOCTPAHCTBE,
OpsIMOM M TUIOCKOCTH; OTpeAeNICHUE MapalieNbHBIX IJIOCKOCTEH; CBOWCTBA U
NPU3HAKK TNapajuIeTbHOCTU MPSIMBIX M IJIOCKOCTEH; ONMpeAeNICHUE YIJia MEeXIy

JIBYMsl TNPSAMBIMU; OIpEAEICHHEe TEeTpadapa W MapajuleNienuIea; IOHATHE
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NEPHEHANKYIIPHOCTH  TPSIMOM W TUIOCKOCTH; CBOWCTBA W NPU3HAKU
MEPHEHIUKYJIIPHOCTU OPSIMBIX M TUIOCKOCTEH; OMNpeleeHrue MEepneHAnKyIsipa u
HAKJIOHHOM; Ompe/eNieHue yria MEXIy MNpsSMOM M IUIOCKOCTBIO; ONpelesieHue
JIBYTPAaHHOTO yIja; TMOHSITUE NEPHEHAUKYISIPHOCTU TUIOCKOCTEH; TMOHSITUE
TPEXTPaHHOTO yTJIa.

35BuABl  MHOTOTPAHHUKOB; BHJbl MPABWIbHBIX MHOTOIPAaHHUKOB U
AJIEMEHTOB WX CHUMMETPHUU; HJIEMEHThl KOHYyCa: BEpIIMHA, OCh, OOpasyrolas,
OCHOBAaHME; OHJIEMEHTHl IWJIMHJIpAa: OCHOBaHUS, OCh, OOpasymomas; (OopMyJIbI
miomaad OOKOBOM M TOJHOM TOBEPXHOCTH UMJIMHJIPA, KOHYCA; DJIEMEHTHI
YCEYEHHOTro KOHyca; GopMyJibl IUIOMAAM OOKOBOM U TMOJHON TMOBEPXHOCTH
IUWIMHApPA, KOHyCca M YCEUEHHOTO KOHyca; ompeaeieHue cdepbl U IIapa;
ypaBHeHue chepsl; hopmyiy miomaau chepsl Gopmysibl 00bemMa IPIMOYTOILHOTO
napajieienumneaa; Teopemy O oObeMe NpsIMoil Tpu3Mbl; (QopMyiny oObema
nuInHApa; popmyny odbema mapa; Gopmyiy miomanu cepsr;

B pesynbrate ocBoeHus yueOHoro mnpeamera OVIIL.03 Marematuka Ha
yrayOJIeHHOM YPOBHE 00YYaIOUUNCs JTOJIKEH

ymembo:

¥Y1cBobomHOOIEpUPOBaTh  OCHOBHBIMH  TOHSITUSIMU,  OIPEACIICHUSIMH,
OCHOBHBIMHU BHJIaMU OTIPEJICTICHUI, OCHOBHBIMHU BHJIaMU T€OPEM;

¥Y2npoBoauTh 0Ka3aTelbHbIE PACCYXKIACHUS HE TOJIBKO Jisi 000CHOBAHUS
WUCTUHHOCTH YTBEP)KJICHUN, HO M B CUTyallUsX MOBCEAHEBHOM KHU3HHU, MPHU
pelIeHnH 3a1a4 U3 APYrux IpeaMeTOB;

Y 3BBITIOJTHSATH BBIYHCIICHUS u CTaHJapTHBIC TOXIECTBEHHBIC
npeoOpa3oBaHUs  TPUTOHOMETPUYECKUX,  JOTAapU(PMUUYECKUX,  CTEMEHHBIX,
UPpALMOHATBHBIX, TCHCTBUTEIIBHBIX BhIPAKECHUN;

Y4pemars pa3Hble BHUJIBI MATEMAaTUUECKUX YPAaBHCHWM U HEPABEHCTB U MX
CUCTEM, PAa3JINYHBIMU METOJIAMU PEIICHMUSI,

¥Y5BnageTh OCHOBHBIMH TeopeMaMu W (OpMyJaMH, TPUMEHITh HX IIPH
PEIICHUH U JIOKA3aTeIbCTBE Pa3HbIX MATEMATUUIECKUX 3a71aY;

Y6cocTapisaTh M peliaTh ypaBHEHHUS, HEPABEHCTBA, WX CHCTEMBI IpHU
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PCIICHUN 3aaa4.

Y T7upumMeHsTh

pocTenIme OpOrpaMMHBIE  CpPEICTBAa  MpHU

PCIICHUU MAaTCMATHYCCKHUX 3ad/1a4,

Y8upuMeHsaTh MaTeMaTHYECKUE 3HAHUS K MCCIEIOBAHUIO OKPYKAIOIIETO

Mupa (MOoJeIpoBaHne (PU3NYECKUX MPOLECCOB, 3a]Ja4l SKOHOMUKH ).

5. COJIEPXAHE YUEBHOI'O IPEJIMETA
HaumeHoBaHune Conep:xanue yueOHOro Marepuasia u popMbl OPraHu3anNU
pa3/iesioB U TeM AeSITeJIbHOCTH 00Y4YAIOIIMXCS
1 2
BBeaenne MaremaTuka B HayKe, TEXHUKE U DKOHOMUKE. MaremaTuka B

UH()OPMAIIMOHHBIX TEXHOJIOTUSIX M MIPAKTHUECKOM e TEIbHOCTH.
Llenu n3ydenns MmateMaTuku mpu ocBoeHuu npodeccuii CI10. 3agaun
U3y4eHHs] MaTeMaTUKU npu ocBoeHuu npodeccuii CIIO.

Paznen Aareopa

Tema 1.
PasBurtne nousarus
0 YHcJIe

Coaep:xaHue yueOHOIro MaTepHaJia

HarypanbHble u nienble yncnia. PanioHaneHble yncia.
Apudmerndeckue AeMCTBUS HAJl pallMOHATILHBIMHU YUCIAMHU.
JerictButenbHble uncna. MppannoHnansHbie yncia. [Tpubnmxennbie
BbIyKCiieHns. OTHOCUTEIbHAS MTOTPeTHOCTh. Pacuér morpenrHoctu
CYMMBI U IPOU3BE/ICHHUS.

Pacuér morpemHocTr u3MepeHus JIMHBI 1 00bEMa. KoMrmiekcHbIe
yrcna. ApupmMerndyeckue TeHCTBUS Ha KOMIUIEKCHBIMH YHCIIaAMU.

IIpakTH4eckHe 3aHATHA:
Pewenue 3a0au (kapmouex-3adanuii) no uzyuennvim memam. Ycmuwiii
onpoc.

Tema 2.

KopHu, crenenn u jorapupmsl

Tema 2.1
KopHu u crenenu.

Coaep:xanue yueOHOro MaTepuaJia

Omnpenenenue crenenu. CoiicTBa cteneHed. KopeHb N-oli CTENeHH.
CaoiicTBa KOpHE# N-0if cTreneHu. Pemenne 3a1a4 ¢ UCMONIb30BaHUEM
KopHel. MppannonanbHele ypaBHeHUs. PellieHne nppanoHalbHbIX
ypaBHeHuH. CTeNeHb ¢ pallmoOHAIBHBIM Moka3arenaemM. CBoHcTBa
CTEIEHEHN ¢ PAllMOHAILHBIMU [TOKa3aTeNIIMU. Beruncienue crenesen
yepe3 KopHu. [IpuBeneHue creneneil K 0JHOMY OCHOBaHHIO
[TpeoOpa3oBanue BoipaxkeHU. PemieHne npocTedmx ypaBHEHHUH.

Tema 2.2
Jlorapugm.
Jlorapugm uncia.

Jlorapudmsl. Onpenenenue. Coiicta gorapugmon. OCHOBHOE
JorapupmMuuecKoe ToxkaAecTBo. [Ilepexon Kk HOBOMY OCHOBaHHIO
norapudmos. Jlorapupmuueckas ¢pynkuus. CoiicTBa u rpaduk
norapudmuueckoit pynkiuu. Jlorapudpmuueckue ypaBHEHUS.
Jlorapugmuueckue HepaBeHcTBa. CUCTEMBI JIOTapU(PMUIECKUX
YpaBHEHUM.

Tema 2.3
IIpeoOpa3oBanue
ajredpanyecKnux
BbIPaKEHH .

[Toka3zarensHas ¢pyHkuus. CoiicTBa U rpaduk nokazaTeabHON
¢yukun. [TokasarensHble ypaBHeHuUs. [loka3zaTenbHble HEpaBEHCTBA.
CucreMsbl IOKa3aTEIbHBIX YPABHEHUI.

KonTponbhas padora Nel
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IIpakTHYeckHe 3aHATHA:
Pewenue 3a0au (kapmouex-3adarnuii) no uzyuennvim memam. Ycmuwiii
onpoc.

Paznea I'eomerpust

Tema 3.
IIpsimblie u
IUIOCKOCTH B
NPOCTPAHCTBE

Conep:xanue yueOHOro MaTepHaJia

Jlornueckoe cTpoeHne Kypca reOMeTpuu. AKCHOMBI CTEPEOMETPHH.
CrnencTBusl aKCMOM CTEpPEOMETpUU. B3anMHO€E pacnosyiokeHue npsMbIX
B IIpocTpaHcTBe. [lapamienbHOCTh MPSAMON U IUNIOCKOCTH.
[TapayuienpHOCTB TUIOCKOCTEN. IIepreHAKYIAPHOCTD IPAMOM U
II0CKOCTH. [IepneHanKysIp 1 HaKJIOHHAsA. YTOJI MEXIY NPSMBIMH.
Yrois Mexay NpsIMOM U IUIOCKOCTBIO. JIBYrpaHHBINA yroi. YToJI MEeXKIy
IUIOCKOCTSIMH.

IlepnenquKyISIPHOCTD ABYX IIOCKOCTEH. ['eomeTpuueckue
npeoOpa3oBanus npocrpancTsa. [lapannenshblil nepeHoc. Cummerpust
OTHOCHUTEJIBHO INIOCKOCTH. IlapamienbHoe NpoeKTHpOBaHHUE.
N300paskeHre NpOCTPaHCTBEHHBIX (UTYD.

IIpakTuyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyuenHvlmM memam. Ycmmoiii
onpoc.

Paznen KoMOMHATOpHKA, CTATHCTHKA U TEOPHsI BEPOSTHOCTEMH

Tema 4.
KomOunaropuka.
DJIeMEeHTBI
KOMOUHATOPUKH

Conep:xanue yueOHOTro MaTepuaJia

OcCHOBHBIE IOHATUS KOMOMHATOPUKH. 3a/1a4i Ha MOJICUYET YUCIIa
[IepECTaHOBOK. 3a/1a4y Ha MOCUYET YMCiIa pa3MelieHuil. 3agauu Ha
nojcueT yucia coueranuit. @opmyna ounoma Herotona. CpoiicTBa
OnHOMHHANBHBIX K03 durmentoB. Tpeyronsauk [Tackans. [IpaBuna
komOuHaTtopuku. [IpaBuno cnoxxenus. [IpaBuno ymHoxenus. IlpaBuio
BKITIOYCHUS-UCKITIOUCHHS.

IIpakTHyeckHe 3aHATHA:
Pewenue 3a0au (kapmouex-3adanuti) no uzyuennvim memam. Ycmuwiii
onpoc.

Paspnen I'eomerpus

Tema 5
Koopaunars! u
BEKTOPbI

Coaep:xanue yue0HOro MaTepuaJia

[IpstmoyronbHast (AexkapToBa) cucTeMa KOOPAMHAT B IPOCTPAHCTBE.
Bekrop Ha mockoctu. CBOMCTBAa BEKTOPOB Ha INIOCKOCTH. CBSA3b
MEXIy KOOpAMHATAMHU U BEKTOPaMH. Y paBHEHHUE NPSIMON. Y paBHEHHE
cdepsl. YpaBHeHue miockoctu. CepeanHa oTpeska. Bektopsl B
npocTtpaHcTBe. Monyib BekTopa. PaBeHCTBO BekTOpoB. CliokeHHe
BEKTOPOB. Y MHOKEHHME BEKTOPA HA 4nCiI0. Pa3noxkenue BeKTopa 1o
HaIlpaBJIEHUsIM. YTOJ MeXAy AByMs BeKTopaMmu. [Ipoeknus BekTopa
Ha ocb.Koopaunats! Bekropa. CKkansipHOE IPOU3BEIEHUE BEKTOPOB.
CBoOIICTBa CKAISIPHOTO POU3BEAECHUS BEKTOPOB.

KonrtposnbHast pabota Ne2.

IIpakTHYeckne 3aHATHSA:
Pewenue 3a0au (kapmouek-3a0anuii) no u3y4eHHvlM memam. Ycmuoiii
onpoc.

Pa3znen Aaredpa

Tema 6. OcHOBBI

Conep:xanue yueOHOro MaTepuaJia
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TPUTOHOMETPHH.

Tema 6.1
OcHoOBHBIE
MOHATHS.
OcHoBHBIE
TPUTOHOMETPHYECK
He TOXK/ecTBa.
IIpeoOpa3oBanue
NMPOCTERIIUX
TPUTOHOMETPHYECK
UX BbIPAaKEeHUI.

N3mepenue yriios. IlepeBos U3 rpalyCHONM MEpHI yIJla B paJuaHHYIO U
obpatHo. BpamarensHoe aBuxkeHue. Berancienne KoopanHaT
HEKOTOPBIX TOYEK OKPYKHOCTH. OIpesieIeHre OCHOBHBIX
TPUTOHOMETPUUYECKUX onepanuil. @opmyibl npuseneHus. opMyIibl
0AHOTrO aprymeHTa. @opmyiibl cioxeHus. @opMyIibl IBOMHOTO
aprymenTa. ©@opMyJibl IOJIOBUHHOTO apryMmeHTa. @opMyJibl CyMMBbI U
pasHoctH. [IpeoOpa3oBanue Boipaxenuid. CBoiicTBa 1 rpaduk
¢ynkunu cunyc.Ilocrpoenue rpaduka pynkuuu cunyca.CBoiicta u
rpaduk ¢pynkuuit kocunyca.lloctpoenune rpaduka GyHkIHn
kocunyca.CpoiicTBa u rpaduk ¢yHKIUN TaHTeHca. CBONCTBA U
rpaduk ¢pyHkuuit koranrenca. [Ipeodbpazosanue rpaguxos
TPUTOHOMETPUUYECKUX (QYHKLUIH

Tema 6.2
Tpuronomerpuyec
KHe YPaBHEHUSA U
HepaBeHCTBa

ApKcuHyc, apKKOCUHYC, apKTaHreHc. Haxoxnenue 3HaueHui
apKCUHYCa, apKKOCHHYCa, apKTaHreHca. CTaHIapTHbIE PELLICHUs
ypaBHeHUN. YacTHBIE Cilydan JUIs PEIICHHs] IPOCTEHIINX
ypaBHeHM. AnreOpanyeckue npeodpa3oBaHusi TPUTOHOMETPHUUECKUX
ypaBHeHUI. TpUroHoMeTpuYeCKUEHEPaBEHCTBA. Penienre npocTenmx
TPUTOHOMETPUYECKUX ypaBHEHUI. Pellienne ypaBHEHUI METOIOM
3aMEHBbI IEPEMEHHOMN

ITonwxenue nopsaka ypasHenus. Vcnonb3oBanue
TPUTOHOMETPHUYECKUX (POPMYIT CIOKECHHUS U CICICTBUI U3 HUX.
OpnHOpOIHBIE YpPaBHEHUS.

KontponsHas padora Ne3

IIpakTH4yeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyuennvim memam. Ycmuwii
onpoc.

Tema 7. ®ynkuun
U rpauKH.
CreneHHble,
NoKa3areJbHbIe,
Jorapupmuyeckue
u
TPUTOHOMETPHYECK
ue GyHKUMH.
OopaTtHble
TPUTOHOMETPHYECK
e GyHKuHuU

Conep:xxanue yueOHOro MaTepuaJia

Oynkuuu. O651acTh ONpeeaeHHs] U MHOXKECTBO 3HAUEHUH.
Haxosxnenue o6iacTy onpeeseHns U BBIYUCICHNE 3HAaUeHUH
¢ynkuil. CiocoOs! 3ananus GyHkuuu. I'paduk pyHkumy.
Uccnenosanue Gpynkuuu no ee rpapuky. CBoiCTBa PYHKIIHIA.
YeTHOCTh M HEUEeTHOCTh PyHKIMI. OrpaHMYEHHOCTD (DYHKIUI.
[TepuoanunocTh PyHKIMNA. MOHOTOHHOCTD (PYHKIUNA. DKCTPEMYMBI
¢bynkunii. Hanbonpuiee 1 HauMeHbIIee 3Ha4eHUs (PyHKIHI.
I'padmueckas unTepnperanus. ApudmeTnyeckue onepanuu Haj
¢byukuusamu. [Ipumeps! GyHKIIMOHANBHBIX 3aBUCUMOCTEN. JInHeiHbIe
¢byHkun. MHorouneHHble GQyHKIUU. ParioHanbHble QYHKIUH.
Crenennble QyHKIMU € IpOOHBIM Moka3aTeneM. OCHOBHBIE
TpuroHoMmerpuueckue GpyHkuuu. [lokasarensHble u orapupmMudeckue
¢ynkuuu. O6paTHble QYHKIUH.

IIpakTHYeckHne 3aHATHSA:
Pewenue 3a0au (kapmouex-3adarnuii) no uzyuennvim memam. Ycmuwiii
onpoc.

Paszpnen I'eomerpus

Tema 8.

‘ Conep:kanue y4eOHOT0 MaTepHuaJia
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MHOrorpaHHUKH 1
KpyIJble TeJia.

[IpoctpancTBO U ero xapaktepucTuku. [IpocTpancTBeHHbIE TENA.
Muororpannuku. [Tpusma. [apamnenenunen. [Tupamuna, eé

Tema 8.1 JJIEMEHTBI.

MHororpaHHMKH

Tema 8.2 [IpsimMo#t uuHAp, ero aieMeHTsl. [IpsamMoil KoHyc, ero 3J1€MEeHTHI.
Tena u VYceuénnsrii konyc. Ceuenus konyca. [llap. Cdepa.

NOBEPXHOCTH

BpAallleHUs

Tema 8.3 O6mwem u ero msmepenne. Enunnib: n3mepenus oobema. O0beMbl
HN3mepenus B MHOTOrpaHHUKOB. O0BbEM U IJIOLIa1b TOBEPXHOCTH KyOa. O0beM 1
reoMeTpuu IUIOIIAAb MOBEPXHOCTH Napayvienenuneaa. O0beM U miomaib

MOBEPXHOCTU IpU3Mbl. OOBEM U MIIOIIA b TOBEPXHOCTH MUPAMUBI.
O0bemsl Ten BpamieHust. O0beM | oMb TOBEPXHOCTH Iapa.
O06beMm U TIonIab NOBEpXHOCTH KOHYyca. O0BEM U III0Ima b
MOBEPXHOCTU LUITUHIPA.

KonTponbnas pabota N4

IIpakTuyeckue 3aHATHS:
Pewenue 3a0au (kapmouex-3a0anuii) no uzyuenHvim memam. Ycmmoiii
onpoc.

Paznen Hauana MmaTeMaTH4eCcKOro aHAJIHM3a

Tema 9.
IlocaenoBaTebHOC
TH. IIpouzBognas.

Coaep:xanue yue0HOro MaTepHuaJia

Yucnossle nocaenoBaTesbHOCTH. CIIOCOObI 3aaHNs U CBOICTBa
YHCJIOBBIX MOcenoBaTesbHOCTEN. [Ipupanienre aprymenra u
¢yskun. OnpeneneHue Mpou3BoIHON. PopMyIbl
muddepeniponanus. Popmyssl CyMMBbI U Tpou3BeieHHs. DOpMyIIbI
YMHOXXEHHS QYHKIIMH Ha YUCII0 U YacTHoro. Juddepermpopanue
CJIOXKHBIX GpyHKUUH. [Tpon3BonHas mokazaTesbHON (QYHKIMH.
[TpousBoaHas norapupmudeckoit pynkuuu. [IponsBoaHas cTeneHHON
¢bynkuuu. ['eomeTpudeckuii cMbICT TPOU3BOIHON. MexaHWYecKHUi
CMBICJI TPOU3BOHON. MeToa nHTEpBaoB. [JJocTaTouHbIN NpHU3HAK
BO3pacTaHus, yobIBaHUS QyHKIMH. VccienoBaHue HenpepbIBHON
(GyHKIIMM HA MOHOTOHHOCTb. [IpM3Haku MaKCUMyMOB, MUHHMYMOB
¢ynkunu. OTbICKaHUE TOUEK FKCcTpeMyMa ¢pyHkuuu. Hanbonbee n
HauMeHblIee 3HayeHne GpyHkuuu. Cxema uccieoBaHus QyHKIIUH.
[Toctpoenue rpagukoB GyHKIMHA.

KonTponbHas padorta Ned

IIpakTHYeckne 3aHATHA:
Pewenue 3a0au (kapmouex-3adarnuii) no uzyuennvim memam. Ycmuwii
onpoc.

Tema 10.AnTerpan
U ero nNpuMeHeHue.
IlepBooGpa3nas u
HHTerpaJ.

Coaep:xanue yueOHOro MaTepuaJia

Omnpenenenue nepoodpazHoii. OCHOBHOE CBOHCTBO NMEPBOOOPA3HOM.
Tpu npaBuia BeIYMcIeHus nepBoodpazHoil. Mnterpan.3anaya o
IJIONIAAN KPUBOJUHENHOMN Tpaneuuu. M3mepenue niomamm.
Axcuomsl miomanu. ®opmyna Hetoron-Jlelouuna. Beruncnenne
IJIOIIAJeH KPUBOJIMHENHBIX Tpanenui. IIpocTpancTBEHHBIE TEna.
3agaua 006 oObeMe MPOCTPaHCTBEHHBIX Tell. MHTerpanbHas Gpopmyna
o0bvema. BriBo U3BECTHBIX (OpMYII.
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IIpakTHYeckHe 3aHATHA:
Pewenue 3a0au (xapmouex-3adarnuii) no uzyuennvim memam. Ycmuwiii
onpoc.

Paznen KomOuMHaTopuka, CTAaTHCTHKA U TEOPHUS BEPOSATHOCTEM

Tema 11.
DJIeMeHTbI TEOPUHU
BEpPOATHOCTEI.
DJIeMeHThbI
MaTeMaTH4eCcKO
CTATHUCTUKHU

Coaep:xanue yueOHOro MaTepHaJia

CobrbiTre. BepositTHOCTb cOOBITHS. ClIOKEHHE U YMHOXKCHHE
BeposaTHocTe. [lonsTre o He3aBuCMMOCTH COOBITUHN. J[UCKpeTHas
CilydaiiHas BEIMYMHA. 3aKOH paclpeesieHusl AUCKPETHOM ciaydaiiHon
BennuuHbl. [ToHsTHE 0 3akoHe Oonbiux yncen. [IpeacraBnenue
naHHbIX. ['eHepanbHas coBOKymHOCTh. Beibopka. Cpennee
apudmernueckoe. Meauana. 3a1aqi MATEMaTUIECKOM CTAaTUCTHKH.

IpakTnyeckune 3aHATHS:
Pewenue 3a0au (kapmouex-3adanuii) no uzyuennvim memam. Ycmuwii
onpoc.

Pa3znen Auredpa

Tema 12.
YpaBHeHus u
CHCTEMBI
YPaBHEHHI.
HepagBencraa.
Hcnouab3oBanue
CBOICTB U
rpagpuxosn
(ynxuuii npu
pelieHnu
YPABHEHUIl U
HEpPaBEeHCTB.

Coaep:xanue yue0HOro MaTepuaJia

VYpaBHEHHUS U CUCTEMBI ypaBHEHUN. JINHEHbIE U KBaJpaTHbIE
YPaBHEHHUS U CUCTEMBI ypaBHEHUI. PallnoHabHbBIE ypaBHEHUS U
CUCTEMBI ypaBHEeHH. VppalinoHaIbHbIE YPABHEHUS U CUCTEMBI
ypaBHeHui.IlokazarenbHble ypaBHEHHUS U CUCTEMBI YPABHEHUM.
TpuroHomeTprudecKkue ypaBHEHHs U CUCTEMBI YPABHEHUM.
HepasencrBa. PannonansHbie HepaBeHcTBa. MppannoHaibHble
HepaBeHCTBA. [lokasaTenbHbple HEpaBeHCTBA. TpUTOHOMETPUYECKUE
HEPAaBEHCTBA. PABHOCWIIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM.
OCHOBHBIE IIPUEMBI UX pelIeHUs. Pa3nokeHre Ha MHOKUTENH.
Beenenue HoBbIX Hem3BecTHBIX. [lomcTanoBka. ['paduueckuii MmeTo.
KonTponbHas padota Ne6

IIpakTHyeckHe 3aHATHA:
Pewenue 3a0au (xapmouex-3adanuii) no uzyuennvim memam. Ycmuwiii
onpoc.

6. TEMATUYECKOE IIVTAHUPOBAHMUE 110 YYEBHOMY

HNPEAMETY

Ne HanmeHnoBaHue pa3jesioB v TeM Bcero Jleknuu IIpakTHYecku
/i € 3aHATHUSA
1. BBenenue 2 1 1
2. Anrebpa 1 Havaa aHaIIN3a 101 30 73
3. I'eomeTpus 60 25 53
4 BepositHOCTB U CTaTUCTHKA, 19 10 16

JIOTHKa, TeOpHsl rpad)oB 1 KOMOMHATOPUKA

Utoro 209 66 143
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[Tpu peanuzanuu comepxkaHusi 00IIe00pa30BaTEIHLHOTO YI€OHOTO TIPeIMeTa

OVII.03Marematuka B mpenenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO

oO1rero o0pazoBanus ¢ noiaydeHueM cpeanero odmiero oopazosanus (I1ITKPC):

Bun yueOHo# padoThI O0bem yacoB
O0bem o0pa3oBaTeIbHOI POrpaMMBbl 226
Oo6s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATpy3Ka (Bcero) 226
B TOM YHCIIE:
TEKIUN 66
MIPaKTUYECKHUE 3aHITUS 143
VY4eOHBIM ITaHOM HE
nabopaTopHBIC 3aHATHUSL
PEAYCMOTPEHO
KontponbHbie paboThl 3
Y4eOHBIM ITaHOM
CamocTosrenbHas pabora o0yyaroerocs
HE MPEyCMOTPEHO
Koncynpranumn 2
IIpomexyTouHasi arrectanusi B popme 3K3aMeHa 12

7. YA EBHO-METOANUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME ITPOI'PAMMBI YYEBHOTI'O ITPEJIMETA

7.1. Onucanme MaTepHaJbHO-TEXHUYECKOH 0a3bl, HEOO0X0aAUMOH JIA

OCylIeCTBJIEHHsI 00Pa30BaTEILHOIO MPoIecca

Ne | HanumeHoBaHue crienMAJIbLHBIX
1I/T1 | IOMeIlleHUH ¥ MTOMeIleHH | 1JIs1
CaMOCTOSITEILHOH padoThI

OcCHalEHHOCTH CIeNHATbHBIX IOMELEHUH U
NMOMEeNIeHHH I CAMOCTOATEJIbHOI PadoThI

Kabuner maremaTuku Juis .
1. |npoBeneHHs KOMOMHUPOBAHHBIX .
(JIEKIIMOHHBIX ), TPAKTUYECKUX o

3aHATUN, KOHCYIbTUPOBAHUS
IIPOMEKYTOUHOM aTTECTAL[UH.
416200, AcTpaxaHckas 0071acTh,
EnoTaeBckuii paiios, C.

EnotaBka, ym.Ynuepuna, 23 «A»

Aynuropus Ne 54

CTYACHTOB, TCKYIICT'O KOHTPOJIA U °

KommuiexT yueOHoM Mebenu

[IepeHOCHON MYIBTUMEAUNHBIN KOMIUIEKT
Joctyn Kk HHPOPMAITMOHHO —
TEJIEKOMMYHHUKallMOHHOM ceTH « HTepHeT»
Monenu reoMeTpudeckux GUryp, LUpKyib,
TPAHCIIOPTHUP, TUHEIKA, TAOIUIIBI U MJIAKATHI 110
TEMaM MpeaMeTa

7-Zip GNU OTkpbITOE JTUIIEH3UOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OrtkpbiToe
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muueH3nonHoe cornamenne 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
nerctByet 10 16.03.2024

Yandex Gpaysep. becrmiaTHoe mporpaMmMHOe
obecnieuenue. beccpouno

2 | bubnnoreka, YMTaIBLHBIN 341

KommekT yue6HOH Mebenn

IIepeHOCHON MYIBTUMEAUNHBIN KOMIUIEKT
JlocTyn Kk M”HPOPMALMOHHO —
TEJIEKOMMYHUKAIIMOHHOMU ceTu «HTepHeT»

3 aBTOMaTU3UPOBAHHBIX PabOYHMX MECTa,
CTOJ - 4 mT.,

CTyJ — & WT.,

[Monkmrouenue k cetn MHTEpHET

1 o0ecrieueHne TOCTYyIa B AIIEKTPOHHBIN MOPTaT

YHHUBEPCUTETA U K JIEKTPOHHBIM OMOJIMOTECUHBIM
CUCTEMaM

7-Zip GNU OTKpbITOE TUIIEH3UOHHOE
cornamenue GNU GeneralPublicLicense
beccpouno

AdobeAcrobatReader DC. OrtkpsiToe
nuueH3uoHHoe cornamenne GNU
GeneralPublicLicense.

Apache Open Office. Apache license 2.0
beccpouno.

VLC media player GNU Lesser General Public
License, version 2.1 or later.  Beccpouno
KasperskyEndpointSecurity.
Jlnuensusneiicreyerno 16.03.2024

Yandex Opaysep. becruiatHoe mporpammHoe
obOecnieuenue. beccpoyHo

7.2.Pexomenayemas Jureparypa (u3 ¢eaepajbHOro nepevHs)

a) OCHOBHAsI y4eOHasi IUTepaTypa:

1. Maremaruka. Anre0pa U Hayajla MaTeMarhyeckoro ananusa. 10 kiacc.

VYriyOnennsiit ypoBeHb. YueOHuk - Mep3msak A. I'., Homuposckwuii 1. A., [lonsikos
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B. M.; non penaxkumen llomonsckoro B. E.. M3zparensctBo [Ipocsemenue— M.
2021r.

2. Martemartuka. Anrebpa U Hayalla MaTeMaTU4YecKoro aHanmsa. 11 kiacc.
YrnyOneHHbIi ypoBeHb. YueOHuk - Mepamsk A. I'., Homuposckwii 1. A., [Tomskos
B. M.; mon pemakumen Ilomonsckoro B. E.. UzmarensctBo [Ipocsemenne— M.
2021r.

3. Maremaruka. ['eomerpusd. 10 kiacc. YriayOeHHbIA ypOBEHb. YUEeOHUK
- Mep3maixk A. I'., Homuporckuit [. A., IlomskoB B. M.; mom pepakuuei
[Tononsckoro B. E.. U3narensctBo [IpocBemenne— M. 2021r.

4, Maremartuka. ['eomerpusd. 11 kiacc. YriayOieHHbI ypOBEHb. YUeOHUK
- Mep3msaixk A. I'., Homuporckuit [[. A., IlomskoB B. M.; moa pepakuueit
[Tononsckoro B. E.. U3narensctBo [IpocBemenne— M. 2021r.

0) nonoJiHMTeIbHas Y4eOHas JuTeparypa (B T.4. CJIOBAPH)

1. Anre6pa u Hauaja MmareMaTudeckoro aHanu3za. 10-11 kmaccel. (0a30BbIN U
yrayOneHHbiil ypoBHu) — AnumoB A.IL., Konsirun FO.M. u np.

2. 'eometpust. 10 — 11 knaccel. ba3oBslii u yriayOaeHHbIN YpOBHU. ATaHacsH
JI. C., byry3oB B. ®@., Kagomies C. b.

B) MepeyeHb Y4eOHO-MeTOIHYEeCKOro 00ecneyeHns:

1. YueOHo-MeToau4YecKnii KoOMIuIeKe 1o yueOHomy npeamery OVIIL.03

MaremaTtuka.

I') MHTEPHET-PeCypPChl:

1. www. fcior. edu. ru (MudopmalmoHHblE, TPEHUPOBOYHBIE U
KOHTPOJIbHBIE MAaTEPHUAJIbI).

2. www. school-collection. edu. ru (Emunas xomnekiuu mudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB).

1) 3JeKTPOHHO-0MOJIHOTEYHbIE€ CUCTEMBbI:

1.  DnektpoHHO-OMOMMOTeuHascucTema<lPRbooks»

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

2. OO6pa3oBaTebHO-U3AATEIBCKHUI LIEHTP «AxageMusy
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http://www.iprbookshop/

(http://www.academia-moscow.ru /)

3. DnekrpoHHas oOpazoBaTenbHas cpena http://moodle.aucu.ru

8. OCOBEHHOCTHU OPTAHU3AIIUU OBYYEHUA 11O
YYEGBHOMY NPEJIMETY JJIsd UHBAJIMJIOB U JIUII C
OI'PAHUYEHHBIMH BO3ZMOXKHOCTAMMU 3/10POBbAI.

Jist oOydarommxcs W3 Yuclia WHBAIUAOB M JIMI[ C OrPAaHUYEHHBIMU
BO3MOXXHOCTSIMUA 3JIOPOBbSI HAa OCHOBAaHUM NHUCHMEHHOTO 3asBJICHUS Y4e€OHBIN
npeamer OVIL.03 Marematuka peanuszyercsi ¢ Yy4€TOM OCOOEHHOCTEH
NcUuxo(U3NYECKOr0 Pa3BUTHUSI, WHIUBUAYAIBbHBIX BO3MOXKHOCTEM U COCTOSIHUS

3JI0POBBSI.

9. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O

IMPEJIMETA
PesynbTarsl 00yueHus Konx | IIposeps @OpMBI U METOJIbI KOHTPOJIS U OLICHKU
(IMYHOCTHBIC, IPEIMETHBIE, | PE3y eMbIC pe3ynbTaTOB OOYUECHHUS
MeTaIpeAMETHBIC) JIbTa | YMEHMA Tekymuii KOHTPOJIb [TIpomexyToun
TOB | W 3HAHUSA asi aTTecTaIus

JAUYHOCMHbLE
JIP1 oco3nanme JIPI | 31,32, 35 | [lpakmuueckue 3anamus ¢ | Ixzamen
00yJaromuMucs VI1,V2, | ¢popme pewenus 3aoau,
POCCHICKOM Tpa)kaaHCKOMN V3, V4, 8bINOIHEHUS. KOHMPOJIbHBIX
WIECHTHYHOCTH; V5, Ve, pabom, kapmouex-3a0anuii,

Y7, V8 YCMHO20 onpoca
JIP2 TOTOBHOCTE K JIP2 | 31,32, 35 | [Ipakmuueckue 3anamusi 6 Oxzamen
CaMOPa3BUTHIO, VI, V2, | popme pewenus 3aoau,
CaMOCTOSITEIbHOCTH U V3, V4, BbINOJHEHUS KOHMPOJIbHbIX
CaMOOTIPE/ICTICHUTO V5, V6, | pabom, kapmouek-3adanuii,

Y7, V8 YCMHO20 onpoca.
JIP3 nHanumume motuBanmu Kk | JIP3 | 33,34 Ilpaxmuueckue 3ansamus 8 Ikzamen
00yYEHHUIO U TUYHOCTHOMY V2, V2, | ¢popme pewenus 3adau,
Pa3BUTHIO V3, V4, BbINOIHEeHUS KOHMPOJIbHBIX

V5, V6, | pabom, kapmouex-3adanuii,

V7, V8 YCMHO20 onpoca.
JIPS roToBHOCTH U JIPS5 | 32, 33, Ilpakmuueckue 3auamus ¢ | Ixkzamen
CIOCOOHOCTh 35 ¢opme pewenus 3a0av,
o0OyJarmuxcs V2, V2, | evinonnenus konmponvHulx
PYKOBOJICTBOBATHCS V3, V4, pabom, kapmoueKk-3a0anutl,
chopMUPOBaHHOMN V5, V6, | yemnoeo onpoca.
BHYTPEHHEHN NO3ULMEN V7, V8
JTUYHOCTH, CUCTEMOM
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http://moodle.aucu.ru/

LIEHHOCTHBIX OPUEHTALIHH,
MMO3UTUBHBIX BHYTPEHHUX
yOeKIeHUIH,
COOTBETCTBYIOLIUX
TPaJULIMOHHBIM EHHOCTAM
POCCHIICKOTO 00111eCTBa

JIP6 pacunpenue JIPG6. | 31, 32, Ilpakmuueckue 3anamus ¢ | Ik3ameH
’KU3HEHHOTO OTbITa U JIP6. | 33, 34, ¢opme pewenus 3adau,
OTIBITA IEATEITHHOCTH B 1 35 8bINOIHEHUSL KOHMPOTbHBIX
Mpolecce peaanu3alnuu V2 V2 pabom, kapmouek-3a0anuii,
OCHOBHBIX HaIlpaBJICHUHI V3, V4, | yemnoeo onpoca.
BOCIIMTATEILHONU V5, Ve,
JIESITEILHOCTH, B TOM YHCIIE y7, V8
JIP6.1 chopmMupoBaHHOCTH
rpakIaHCKOW MO3ULIMHU
oOyuJaromerocsi Kak
AKTUBHOTO U
OTBETCTBEHHOTO YJiCHa
pOCCHIACKOTO 00IIeCTBa
JIP6 pacuinpenue JIPG6. | 31, 32, llpakmuueckue 3anamus 6 | Ik3ameH
JKU3HEHHOTO OIIbITa U JIP6. | 33, 34, Gopme pewtenus 3adau,
OTIBITA IEATEITHHOCTH B 4 35 8bINOIHEHUSL KOHMPOTbHBIX
MpoIecce peaanu3aluu Y2, V2, pabom, kapmouek-3a0anuil,
OCHOBHBIX HaIlpaBJICHUI V3, V4, | yemnoeo onpoca.
BOCIHTATEILHOMN V5, Ve,
JESITEILHOCTH, B TOM YHCIIE y7. V8
JIP6.4 roToBHOCTH
MIPOTUBOCTOSATH UICOTIOTHH
HKCTpPEMH3MA,
HAI[MOHAJIN3MAa,
KceHo(hoouu,
JTUCKPUMUHAIINH 110
COLIMATIbHBIM,
PEUTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM;

JIP6. | 31,32, Ilpaxmuueckue 3ansamus 6 OKx3amen
JIP6 pacumpenne JIPG6. | 33, 34, (opme pewenus 3a0au,
KU3HCHHOTO OTIbITa 1 9 35 BbINOJIHEHUSL KOHMPOTIbHBIX
OIIbITa NEATCIBHOCTH B V2, V2, | pabom, kapmouex-3a0anuii,
fiponecee peamsaiinn . V3, V4, | yemnozo onpoca.
OCHOBHBIX HalpaBJIeHUI V5, V6,
BOCTIMTATEIHHON V7. V8

NEeSITENLHOCTH, B TOM YHCIE
JIP6.9 nenHocTHOE
OTHOIIIEHHUE K
roCyJapCTBEHHBIM
CHMBOJIaM, HCTOPUIECKOMY
Y IPUPOJHOMY HACJENIO,
MaMATHUKAM, TPAIALIHSIM
HaponoB Poccun,
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nocTmxeHusaM Poccuu B
HayKe, HICKYCCTBE, CIIOPTE,
TEXHOJIOTHUSX U TPYAE;

JIP6. | 31,32, Ilpakmuueckue 3anamus 6 Oxzamen
JIP6 pacmmpenue JIPG6. | 33, 34, popme pewenus 3aoau,
KM3HCHHOT'O OIIbITA 1 13 35 BbINONIHEHUS KOHMPOTbHBIX
OIIbITa ACATCIPHOCTH B V2, V2, | pabom, kapmouex-3adanu,
Tponecce pearusanimn V3, V4, | yemnozo onpoca.
OCHOBHBIX HaIIPaBIICHUMH V5. V6,
BOCIIUTATEIBHOM V7. V8
NIeATeIbHOCTH, B TOM YHCIIE
JIP6.13 cnocobHOCTh
OLIEHUBATH CUTYALUIO
IPUHAMATh OCO3HAHHBIE
pELlIEHHs, OPUEHTHPYACH Ha
MOpPaJIbHO-HPABCTBEHHbIE
HOPMBI ¥ IIEHHOCTH;

JIP6. | 31,32, Ilpakmuueckue 3anamus 6 Orzamen
JIP6 pacupenne JIP6. | 33, 34, popme pewenus 3a0au,
KA3HCHHOTO OTIRITA 1 19 35 BbINONIHEHUS KOHMPOTbHBIX
OIbITA ICATEILHOCTH B V2, V2, | pabom, kapmouek-3adanui,
TPOTCCCE pealsallil. V3, V4, | yemnozo onpoca.
OCHOBHBIX HAIIPaBIECHHI V5. VG,
BOCIIUTATEILHON V7. V8
JeATEIBHOCTH, B TOM YHCIIE
JIP6.19 roTOBHOCTH K
CaMOBBIPKEHHIO B PA3HBIX
BHJIaX MCKYCCTBA,
CTpEMIICHHE MIPOSBIIATE
Ka4eCcTBa TBOPYECKOMN
JUYHOCTH;

JIP6. | 31,32, Ilpakmuueckue 3auamus 6 Oxzamen
JIP6 pacumpenne JIPG. | 33, 34, (opme pewenus 3adau,
KA3HCHHOTO OTIRITA 1 20 35 BbINONIHEHUS KOHMPOTbHBIX
OIbITa ACATCIRHOCTH B V2, V2, | pabom, kapmouek-3adanuil,
TpOTECCE peansalint V3, V4, | yemuozo onpoca.
OCHOBHBIX HAIIPaBIECHHI V5. V6,
BOCIIUTATCIIbHOU y7} A%

NESTEIILHOCTH, B TOM YHUCIIE
JIP6.20 chopmupoBaHHOCTH
3JI0pOBOTO M O€30M1acCHOTO
o0pa3a Xu3HH,
OTBETCTBEHHOTO
OTHOIIICHUA K CBOEMY
3J10pOBBIO;
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JIP6. | 31,32, Ilpakmuueckue 3auamus 6 Dxzamen
JIP6 pacmmpenue JIPG6. | 33, 34, popme pewenus 3a0ay,
KA3HCHHOTO OTIBITA 1 26 35 BbINONIHEHUS KOHMPOTbHBIX
OIIbITa ACATCIIPHOCTH B V2, V2, | pabom, kapmouex-3adanu,
Tponecce pearsanimn V3, V4, | yemnozo onpoca.
OCHOBHBIX HamlpaBlIeHUI V5. V6,
BOCTIUTATEIILHOU V7. V8
NESITEIbBHOCTH, B TOM YHUCIIE
JIP6.26 TOTOBHOCTH 1
CIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

JIP6. | 31,32, Ilpaxmuueckue 3ansamus 6 Oxzamen
JIP6 pacuupenne JIPG6. | 33, 34, (popme pewenus 3aday,
KU3HCHHOTO OIIbITa 1 30 35 BbINONHEHUS KOHMPOLbHBIX
OmbITa NCATCILHOCTH B V2, V2, | pabom, kapmouex-3a0anuii,
fiponiecee peamsaiimn. V3, V4, | yemnozo onpoca.
OCHOBHBIX HalpaBlICHUI V5. V6,
BOCIHUTATEIHHON V7. V8
JESITCIILHOCTH, B TOM YHUCIIC
JIP6.30 ymenue
IIPOTHO3HPOBATH
HeOIaronpusITHbIC
IKOJIOTHYECKUC
MOCIIEACTBUS
e IITPUHIMACMBIX
NEeNCTBUI, MPeI0TBpaIlaTh
ux,
JIP6 pacmmpenue JIP6 | 31,32, IIpaxmuueckue 3anamus 6 | IKk3ameH
JKU3HEHHOTO OTIbITa U JIPG6. | 33, 34, ¢opme pewenus 3a0av,
OIBITA JESITEILHOCTH B 32 35 8bINOJIHEHUSL KOHMPONbHBIX
MPOIIECcCe peaTn3aluu V2, V2, | pabom, kapmouek-3adanuii,
OCHOBHBIX HaIlpaBICHUN V3, V4, | yemnozco onpoca.
BOCIIUTATEIbHON V5, Ve,
JEITEIbHOCTH, B TOM YHCJIIE y7, V8
JIP6.32 chopmMupoBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU H
0O0I11eCTBEHHOM NMPaKTHKH,
OCHOBaHHOTO Ha JHAJIOTe
KYJIBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;
Memanpeomemuule
MP1 ocBoeHHBIE MPI | 31, 32, Ilpakmuueckue 3anamus ¢ | Ixzamen
00yJaroIUMHUCS 33, 34, ¢opme pewenus 3a0au,
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MCKIPCAMCETHBIC TIOHATUA

35

6blNOJIHEHUS KOHMPOJIbHblLX

Y YHUBEPCAJIbHBIC yUeOHbBIE V2, V2, | pabom, kapmouek-3adanuii,
JercTBUs (pEryssiTUBHEIC, V3, V4, | yemnoeo onpoca.
IMO3HaBaTEeILHBIE, V5, Ve,

KOMMYHHUKaTHBHbIE); V7, V8

YVIIIAS, YVYIIIS,

YVIIA13, YVIII18,

YVIIA22, YKI3, YK5,

YKI6, YKI8, YK/I11,

YPJ6, YPII10, YPII17

MP2 crocoOHOCTE BX MP4 | 31,32, Ilpakmuueckue 3ansamus 6 Oxzamen
UCIIOJIb30BAHUS B 33, 34, Gopme pewtenus 3a0av,
M03HABATEJIbHON 1 35 BbINOJIHEHUSI KOHMPOJIbHBIX
COIMAIbHOM MPAKTHKE, V2, V2, | pabom, kapmouek-3adanuii,
TOTOBHOCTD K V3, V4, YCMHO20 onpoca.
CaMOCTOSITEIIBHOMY Vs, Ve,

TUIAHUPOBAHUIO U V7. V8

OCYIIIECTBJICHUIO y4eOHOU

JIeATeTLHOCTH,

OpraHu3anuy yueOHoro

COTPYJIHUYECTBA C

MeAarornIecKuMu

pabOTHUKAMU U

CBEPCTHHUKAMH, K YIaCTHIO

B ITIOCTPOCHUH

VHIUBUYyAJIBHOMN

o0Opa3oBaTeNnbHOI

TPACKTOPHH;

YVYIIAL, VYIII3, YVIIAS,

YVIIA18, YK/2, YPAL,

YP/12, VPS5, VPJI12

MP3 osnagenune HaBeikamMu | MP5 | 31, 32, Ilpakmuueckue 3anamus 6 Oxzamen
yueOHo- 33, 34, @opme pewenus 3a0ad,
HCCJIeI0BATENbCKOM, 35 8bINOJIHEHUS KOHMPONbHbIX
MIPOEKTHOM M COLMAIbHOMN y2, V2, pabom, kapmouex-3a0anuii,
JIEATEIIbHOCTH; V3, V4, | yemnoeo onpoca.

YVILA7, YYIII9, V5, Ve,

YVIIA12, YYITO21, YP9, V7, V8

YP/10

npeomemmole

ITP1 Bnagenue MetogamMu 1IPI 31, 32, | llpakmuueckue 3anamus 8 Okzamen
JIOKA3aTeIIbCTB, 33,34, | popme pewenus 3a0au,
AITOPUTMAMU PEICHUS 35 8bINOJIHEHUS KOHMPONbHBIX
3a/1a4; yMeHHUE V2, V2, | pabom, kapmouex-3adanuti,
bopmynupoBaTh V3, V4, | yemnozo onpoca.
OmpeIeNeHus, aKCHOMBI 1 V35, Ve,

TEOPEMBI, IPUMEHATD UX, V7, V8

MIPOBOJIMTH JTOKA3aTeTbHbBIC

paccyXJIeHHUs B X0JIe
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pelIeHus 3a/a4;

YVIII(MN)6,

YVIIIMN)17,

YKAMUN)3

ITP2 ymenue onepupoBats | [IP2 | 31,32, | llpakmuueckue 3anamus ¢ | JK3ameH
HOHATUSMU: CTEIIEHb 35 popme pewenus 3a0ad,
qucia, Jorapudm 4rcia; VI, V2, | evinonnenus koumponohvix
YMEHHE BBITIOTHATH V3, V4, | pabom, kapmouex-3adanuti,
BBIYMCJICHUE 3HAYCHUHN U V35, V6, | yemnoeo onpoca.
npeoOpa3oBaHus V7, V8

BBIPAKEHUM CO CTENIECHSIMHU

U jjorapudpMamMu,

npeoOpa3oBaHus ApoOHO-

paLMOHATIBHBIX

BBIPAKECHMI;

YYII (M),

YVIII(MN)6,

YYTIIA(MIM)10

ITP3 ymenue onepupoBats | [IP3 | 31,32, | llpakmuueckue 3anamus ¢ | JK3ameH
MOHATUSIMU: 35 Gopme peutenus 3adau,
panroHaIbHbIE, VI, V2, | evinonnenus konmponohvix
HUppalMOHAJIbHEIC, V3, V4, | pabom, kapmouex-3adanuti,
MOKa3aTeJIbHBIE, V35, V6, | yemnoeo onpoca.
CTEIIEHHBIE, V7. V8

JorapupMUIEcKue,

TPUTOHOMETPUUYECKHE

yYpaBHEHHS U HEPaBEHCTBA,

UX CHUCTEMBI;

YVIII(MN)1,

YVIII(MN)6,

YVIII(MN)10

[1P4 ymenue onepupoBats | [IP4 | 31,32, | llpakmuyeckue 3ansamus ¢ | JK3ameH
HOHATUAMU: (PYHKIIHS, 35 @opme pewenus 3a0ad,
HenpepbiBHAS QyHKIHUSA, VI, V2, | ebinonnenus konmponohvix
MIPOU3BOHAS, V3, V4, | pabom, kapmouek-3adanuil,
nepBooOpazHasl, V5, V6, | yemnozo onpoca.
OIIPEIEIICHHBII UHTETPA; V7, V8

YMEHHE HaXOUTh
IIPOU3BOHBIE
3JIEMEHTapHbIX PYHKIUH,
MCIIOJIb3YS CIIPABOYHbIE
MaTepuaibl; UCCIIE0BATh B
IIPOCTEHMIINX CITydasx
byHKIMHA HA
MOHOTOHHOCTb, HAXOJIUTh
HauOoJIbIINE U
HAauMEHBIINE 3HAYECHUS
GbyHKIMI; CTPOUTD
rpauKu MHOTOUJICHOB C
HCIIOJIb30BAaHUEM arrapaTa
MaTEMaTHUYECKOT0 aHaJIN3a;
PUMEHSTh IPOU3BOIHYIO

41




MIPH PEIICHUH 3a7a49 Ha
JIBUKCHHE; PEIIaTh
MPAKTHKO-
OpPUEHTUPOBAHHBIC 32JIa4YH
Ha HanOOJIbIINE U
HavMEHBIINE 3HaYEHHs, Ha
HAXO0XJICHUE TYTH,
CKOPOCTH M YCKOPEHHUS;
YVYIIAMN)1,
YVITI(MN)6,
YVYIIA(MN)10

IIP5 ymenue onepupoBaTh
HNOHATUSAMMU: pallMOHaJIbHAs
byHKLUS, TOKa3aTeIbHAS
GbyHKLUSA, CTeNeHHas
byHKIIHS,
JorapupmMuyecKas
byHK1IHS,
TPUTOHOMETPUUYECKHE
(GyHKIIMM, 0OpaTHBIE
GyHKLINU; YMEHHE CTPOUTD
rpaduKy U3y4eHHbIX
(GyHKIMH, UCII0JIB30BATh
rpaduKy Ipu U3y4eHUn
IPOLIECCOB U
3aBUCUMOCTEH, Ipu
pELIeHNH 3a]1a4 U3 IPYrux
y4eOHBIX IPEAMETOB U
3a71a4 U3 peajbHON KU3HU;
BbIpa)kaTh (popMysIaMu
3aBUCHUMOCTH MEXITY
BEJIMYNHAMU;
YVYIIAMN)1,
YVYIIAMN)6,
YVIII(MN)10

1IP5

31,32,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3aoau,
8bINOIHEHUS KOHMPOJbHBIX
pabom, kapmouek-3a0anuil,
VCMHO20 onpoca.

Oxzamen

[TP6 ymenue pemarb
TEKCTOBBIE 33]]a4l Pa3HbIX
TUIIOB (B TOM YHMCIIE Ha
HPOLIEHTHI, J0JIU U YacTH,
Ha JIBWJKEHUuE, padboTy,
CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a/1a4H U3
00J1acTH ynpaBJeHUs
JMYHBIMU ¥ CEMEHHBIMA
(buHaHCAMM); COCTABIISATH
BBIPQKEHUS, YPABHCHHS,
HEpaBEHCTBA U X CHCTEMBI
0 YCJIOBHUIO 3a71auH,
UCCIIEIOBATh MOJyYEHHOE
pelIeHre U OI[CHUBATh
PaBAONOI00HOCTh
pe3yJIbTaTOB,

1IP6

31,32,
35

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

Ipaxmuueckue 3ansamus 6
Gopme peutenus 3adau,
BLINOJIHEHUS KOHMPOTbHBIX
pabom, kapmouex-3a0anuii,
VCMHO20 onpoca.

Dx3zamen
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VYIIAMUW)11,
YYIII(MU)16,
VKI(MU)4

IIP7 ymenue onepupoBaTh
HOHATUSIMU: CpeJlHee
apudmeTnueckoe, MeIuaHa,
HauboJIbIIee U
HauMEHbIIIEE 3HAYEHUS,
pasmax, Jucrepcus,
CTaH/IapTHOE OTKJIIOHEHHE
YHCIIOBOTO HabOpa; yMEeHUE
U3BJIEKATb,
UHTEPIPETUPOBATH
uH(OpMaLHIO,
IPEJCTAaBICHHYIO B
Tabynuax, Ha AMarpaMmax,
rpadukax, OTpakaroIlyro
CBOMCTBA peabHBIX
IPOLIECCOB U SIBJICHUM;
IPEJICTaBIISITh
MH(}OpPMAaLIKIO ¢ TOMOIIbIO
TaOJIMI U AUarpamu;
HCCJIEI0BATh
CTaTUCTHYECKHUE JJTAaHHbIC, B
TOM YHCJIE C IPUMEHEHUEM
rpau4ecKux METOJIOB U
AIIEKTPOHHBIX CPE/CTB;
YVIII(MN)1,
YVIII(MN)6,
YVYIAMN)10

1IP7

31,32,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3aoau,
8bINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
VCMHO20 onpoca.

Oxzamen

ITP8 ymeHnue onepupoBaTh
MOHATUSAMH: CITy9alHbIN
OTIBIT U CIy4aiHOe
coObITHE, BEPOATHOCTD
CJIy4aifHOTO COOBITHS;
YMEHUE BBIYHCIISTH
BEPOSITHOCTD C
HCIIOJIb30BaHUEM
rpau4ecKuX METOJIOB;
MPUMEHSTH (POPMYIIbI
CJIO’KEHUS U YMHOXKEHUS
BEPOSATHOCTEH,
KOMOUHATOpHBIE (DAKThI U
(hOpMYJIIBI IPH PEIICHUH
3a]a4; OLIEHUBATh
BEPOSITHOCTH PEaTbHBIX
COOBITHI1; 3HAKOMCTBO CO
CITy4aifHBIMU BEJTHYNHAMH,
yMEHUE NPUBOIUTH
IIPUMEPHI TPOSBICHUS
3aKoHa OOJIBIIMX YHCEN B

1IP8

31,32,
35

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

Ipaxmuueckue 3ausamusi 6
¢opme pewenus 3a0au,
BbINOIHEHUS. KOHMPOTIbHbIX
pabom, kapmoueKk-3a0anuil,
YCMHO20 Onpoca.

Orzamen
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MPUPOAHBIX U
O6I_HGCTBCHHI)IX SIBJICHUSAX
YYIIA(MI)I,
VYIII(MN)6,
YYIJIMU)10

ITP9 ymeHnue onepupoBaThb
HOHATUAMM: TOUKA, NIpsMas,
IJIOCKOCTh, IPOCTPAHCTBO,
JIByrpaHHbIN yTOJI,
CKpEIMBAIOIINECS IIPSIMBIE,
HapajieIbHOCTh U
NEPIEHIUKYIIPHOCTD
HPSMBIX U IIJIOCKOCTEH,
YroJl MeXAY IPSIMbIMU,
yroJl MeXAy NpsAMON U
IJIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH JI0 IJIOCKOCTH,
paccTosiHuEe MEXIy
HPSIMBIMU, PACCTOSIHUE
MEXy TUIOCKOCTSIMU;
YMEHHUE UCII0JIb30BaTh MPH
pEeLIeHNH 3a]1a4 U3yYEHHbIE
(baxThl 1 TEOPEMBbI
IUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mephl
00BEKTOB OKPYKAOILIEr0
MUDPA;

YVYIIAMN)1,
YVYIIAMN)6,
YVIIIMN)10

11P9

31,32,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3adau,
8bINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
VCMHO20 onpoca.

Oxzamen

[TP10 ymenue onepupoBarth
HOHSTHAMM:
MHOTOTPaHHUK, CEYEHUE
MHOT'OIpaHHHKa, KYO,
napasulieJenunes, npusma,
nupamuia, purypa u
MOBEPXHOCTh BpallleHus,
LWIMH]P, KOHYC, 11ap,
cdepa, ceueHus Gurypsl
BpallleHUs, TUIOCKOCTb,
Kacaromiascs chepsl,
LWIMH]Ipa, KOHYCa,
IUI0IA/lb TOBEPXHOCTHU
NUPAMU/IbL, TPU3MBI,
KOHYca, [IWINHIPA,
wiomaab chepbl, 00beM
Ky0a, IpsIMOYTOJIbHOTO
napajuleJenunena,
MUPaMUJIBL, TTPU3MBI,
IWIMHpa, KOHYca, [1apa;
yYMEHHE U300pakaTh

1IP10

31,32,
35

Vi, V2,
V3, V4,
V5, Ve,
V7,8

Ipaxmuueckue 3ansamus 6
Gopme peutenus 3adau,
BLINOIHEHUS KOHMPOTbHBIX
pabom, kapmouex-3a0anuii,
VCMHO20 onpoca.

Dx3zamen
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MHOTOTPaHHUKH U
IIOBEPXHOCTH BpAIEHUS, UX
CEYEHUs OT PYKH, C
HOMOILBIO YEPTEHKHBIX
MHCTPYMEHTOB U
3JIEKTPOHHBIX CPEJICTB;
YMEHHE paclo3HaBaTh
CUMMETPHIO B
IIPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh [IPABUIIbHbIE

MHOTOT'pPaHHHKH;

YVIII(MU)1,

YVIIAMN)6,

YVIII(MN)10

[1P11 ymenue onepupoBars | [IP11 | 31,32, | I[Ipakmuyeckue 3anamusi 8 Ox3zamen
MOHSITUSIMU: JIBUJKCHUE B 35 Gopme pewenus 3a0au,
MIPOCTPAHCTBE, MOA0OHBIE V1, V2, | evinonnenuss KonmpoibHuix
(Gurypsl B IpOCTPAHCTBE; V3, V4, | pabom, kapmouex-3a0anuil,
HCIIOJB30BaTh OTHOIIIEHUE V35, V6, | yemnozco onpoca.
ioniaiel NOBEpXHOCTEN U V7, V8

00BeMOB MOJOOHBIX GUTYD

IIPU PEIICHUU 33]1aY;

YVIII(MN)1,

YVYIIAMN)6,

YYTIIA(MIM)10

[1P12 ymenue BbIUUCIATH IIP12 | 31,32, Ipakmuueckue 3ansamusi 8 Dxzamen
T€OMETPUUYECKHE BEIIMUNHbI 35 Gopme peutenus 3adau,
(nmuHa, yroi, oAb, VI, V2, | evinonnenusi KOHMpOIbHbIX
00beM, TIIoLIa/lb V3, V4, | pabom, kapmouex-3a0anuii,
MOBEPXHOCTH ), UCIIOJIBb3YS V35, V6, | yemnozo onpoca.
U3y4eHHbIE (POPMYIIBI U V7, V8

METO/IBI;

YVIIAMN)11,

YVIIA(MN)16,

YKAMW)4

ITP13 ymenue onepuposars | [IP13 | 31,32, | Ilpakmuueckue 3anamus ¢ | JK3ameH
MOHSTUSIMU: 35 ¢opme pewenus 3a0au,
IIPSAMOYTOJIBHAS CUCTEMA VI, V2, | evinonnenus koHmpoaoHvix
KOOpJMHAT, KOOPAHUHATHI V3, V4, | pabom, kapmouek-3aoanuii,
TOYKH, BEKTOP, V5, V6, | yemnozo onpoca.
KOOPJIMHATHI BEKTOPA, V7, V8

CKaJISIpPHOE MPOU3BECHUE,
YroJI MeXAy BEKTOpaMHU,
CyMMa BEKTOPOB,
MIPOU3BE/IEHNE BEKTOpa Ha
YHCII0; HAXOIUTH C
MOMOIUIbIO U3YUEHHBIX
(bopMys1 KOOpAUHATHI
CepeIuHBI OTpe3Ka,
paccTosiHuE MEXKIY ABYMsI
TOYKaMH;

YVIII(MN)1,
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VYIII(MU)6,
VYIJIMM)10

[1P14 ymenue BbIOUpaTh
MOJXOISIIINI N3yYEHHbIN
METOJ IJIsl PELIEHUS
3a/1ayy, pacro3HaBaTh
MaTeMaTHYeCKue (PaKThl U
MaTeMaTU4eCcKre MOJEIH B
MPUPOJIHBIX U
OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHUE
MPUBOAUTH IPUMEPHI
MaTE€MaTU4YECKUX OTKPBITUH
POCCHUICKON ¥ MUPOBOM
MaTeMaTUYECKON HAYKH.
YVIIA(MW)11,
YVIIAMN)16,
YKA(MIN)4

1IP14

31,32,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3adau,
8bINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
VCMHO20 onpoca.

Oxzamen

[1P15 ymenue onepupoBarthb
MOHSTUSIMH: OIIPEJICIICHNUE,
aKcuoma, Teopema,
CJIEJICTBUE, CBOWCTBO,
IPU3HAK, 10Ka3aTEIbCTBO,
paBHOCUJIbHBIC
(bOopMyIUPOBKH; YMEHUE
dbopmynupoBath 06paTHOE
U TIPOTUBOIIOIOKHOE
YTBEp)KJEHHE, TPUBOIUTD
MIPUMEPHI U
KOHTPIPUMEPHI,
MCIIOJIb30BaTh METOJ
MaTeMaTHYeCKOM
WHIYKIIAH, TIPOBOIUTH
JI0Ka3aTesbHble
paccyXIeHHs TP PEIICHUN
3aJa4, OLEHUBATh
JIOTUYECKYIO MPaBUIIbHOCTh
pacCyKIEHUN;
YVIIIMN)1, YKI(MN)S,
YPAMMUN)2 , YPA(MIN)3

IIP15

31,32,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3adau,
BbLINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
YCMHO20 onpoca.

Dx3amen

ITP16 ymenue onepupoBaTh
MOHATUSAMHU: MHOXECTBO,
MTOJMHOKECTBO, OIEpaALK
HaJl MHOKECTBAMHU; YMEHHUE
KCIIOJIb30BaTh TEOPETUKO-
MHO’KE€CTBEHHBIN armnapar
JUUISL ONIMCAHUS PEATTbHBIX
MPOLECCOB U SIBJICHUMN U
MIpY PENIECHNH 3a7a4, B TOM
qHCcIie U3 APYTUX YIeOHBIX
MPEIMETOB;

YVYIIA(MN)1,

IIP16

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
Vs, V6,
V7, V8

Ipaxkmuueckue 3anamus 6
Gopme peutenus 3a0av,
BbINOJIHEHUSI KOHMPOJLbHBLX
pabom, Kapmouex-3a0anuii,
YCmHO20 onpoca.

Dxzamen
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VYIII(MU)6,
VYIJIMM)10

ITP17 ymenue onepuposarts | [IP17 | 31,32, | Illpakmuueckue 3anamus ¢ | IKk3ameH
MOHATUSMHU: Tpad), CBA3HBIN 33,34, | popme pewenus 3adau,
rpad, n1epeBo, LUK, rpad 35 8bINOIHEHUSL KOHMPOTbHBIX
Ha IJIOCKOCTH; YMEHHE YV1V2, | pabom, kapmouex-3adanuti,
3a7]aBaTh U ONUCHIBATH V3, V4, | yemnoeo onpoca.

rpadsl pa3TuIHBIMU V5, Ve,

croco0aMu; UCIOJIb30BaTh V7, V8

rpadbl Ipu peleHuy 3aaa4;

YVYIIA(MN)1,

YVITII(MN)6,

YVYIIA(MN)10

ITP18 ymenue cBoO0OaHO IIP1S8 | 31,32, Ilpaxmuueckue 3ansamus 6 Oxzamen
OTIEPUPOBATH MOHSATUIMHU: 35 Gopme pewenus 3a0au,
coYeTaHue, epecTaHOBKa, V1, V2, | evinonnenuss KonmpoibHuix
YUCJIO COYETaHUM, YUCIIO V3, V4, | pabom, kapmouex-3adanuti,
MePECTaHOBOK; OMHOM V35, V6, | yemnozco onpoca.
HeroToHa; ymenue V7, V8

MPUMEHSITh

KOMOHWHATOPHBIE (PAKTHI U

paccyXAeHUs ISl pEIIeHUs

3a1a4;

YVIII(MU)1,

YVYITA(MN)6,

YVITI(MN)10

[TP19 ymenue onepuposarts | [IP19 | 31,32, | Illpakmuueckue 3anamus ¢ | IK3ameH
MNOHSTUAMM: HaTypaJbHOE 33,34, | dpopme pewenus 3aoau,
YHCIIO0, 11€JI0€ YHCJIO, 35 8bINOIHEHUS KOHMPOTbHBIX
OCTaTOK 10 MOAYJIIO, V1, V2, | pabom, kapmouex-3a0anuil,
palMOHATBHOE YHCIIO, V3, V4, | yemnoeo onpoca.
UPPALMOHATILHOE YHCIIO, V5, Ve,

MHO’K€CTBa HaTypaJIbHbIX, V7, V8

LENbIX, PAIIMOHAIBHBIX,

JEHCTBUTEILHBIX YHCET;

YMEHHE HCIOJIb30BaTh

MPU3HAKU JACITUMOCTH,

HaVMEHBIINH 00U

JIEJITETh ¥ HANMEHBIIICe

o0111ee KpaTHOE, allrTOPUTM

EBxnmpa npu pemeHnn

3a/1a4; 3HAKOMCTBO C

pa3IMIHBIMH

MO3UIIHOHHBIMH CUCTEMaMU

CUHCIICHHUS;

YVYIIA(MUN)1,

YVYITA(MN)6,

YVYIIA(MN)10

[TP20 ymenue cBoOOIHO 1IP20 | 31, 32, | Ilpakmuueckue 3anamus 6 Oxzamen
ONEPUPOBATH MOHATUIMHU: 33,34, | dpopme pewenus 3adau,
CTETICHb C LEJTBIM 35 8bINOIHEHUS] KOHMPOTbHBIX
MOKa3areneM, KOPeHb V1, V2, | pabom, kapmouek-3adanul,
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HaTypaJbHOH CTEIICHU,
CTEIEHb C PAllMOHAIBHBIM
II0Ka3aTeJIeM, CTEIIEHb C
JEHCTBUTEIbHBIM
(BEIIECTBEHHBIM)
HokasareseM, Jorapudm
4HCJIA, CUHYC, KOCUHYC U
TAQHI'€HC [IPOU3BOJILHOTO
4UCIIa;

YYIIA(MN)1,
YVIIAMN)6,
YYTIIA(MIM)10

V3, V4,
V5, Ve,
V7, V8

YCMHO20 onpoca.

[1P21 ymenue onepupoBarhb
MOHATUSAMHU: TOXKIECTBO,
TOXKJIECTBEHHOE
npeoOpazoBaHue,
YpaBHEHUE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH U
HEPaBEHCTB,
PaBHOCUJIBHOCTh
ypaBHEHUM, HEPABEHCTB U
CUCTEM, PALIMOHAJIbHBIE,
WppalMOHAJIbHEIE,
MOKa3aTeNbHbIE,
CTEIICHHBIE,
norapudmuueckue,
TPUTOHOMETPUYECKHUE
YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI; YMEHHUE pEIIaTh
YpaBHEHUs, HEPABEHCTBA U
CHUCTEMBI C IIOMOIIBIO
pPa3IMYHBIX TPUEMOB;
pemiaTh ypaBHEHUS,
HEpaBEHCTBA U CUCTEMBI C
napameTpoM; MPUMEHSTh
ypaBHEHUSI, HEPABEHCTBA,
UX CHUCTEMBI JUIsl pEeLIECHUs
MaTeMaTUYECKUX 3a/1a4d U
3a/1a4 U3 pa3IMYHbIX
oOnactell HayKu U
peanbHOU KU3HU;
YVIIA(MN)I,
YVIII(MN)6,
YVYIAMN)10

11P21

31, 32,
33, 34,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3adau,
BbINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anutl,
YCMHO20 onpoca.

Oxzamen

[1P22 ymenue cBOOOAHO
OTIepUPOBATH MOHATHIMU:
rpadux GpyHKIHIH,
oOpartHas QpyHKIuS,
KOMIO3UIMS (PYHKIIHH,
JTUHeWHas pyHKIus,
KBaJ[paTUYHAsT PYHKIIHS,
cTerneHHast yHKIHUS ¢

1IP22

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
Vs, V6,
V7, V8

Ipakmuueckue 3anamusi 6
Gopme peutenus 3a0av,
BbINOJIHEHUSI KOHMPOJLLHBLX
pabom, Kapmouex-3a0anuii,
YCmHO20 onpoca.

Dxzamen
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LEJIBIM TTOKa3aTesIeM,
TPUTOHOMETPUUYECKHE
¢ynkunu, odpaTHbIe
TPUTOHOMETPUUYECKHE
¢byHKIMY, TOKa3aTeNbHAs U
JorapupmMuyecKas
byHKINU; yMEHHE CTPOUTD
rpaduku GyHKIUH,
BBITIOJIHATH
npeoOpa3zoBanus rpadUKoB
GyHKIUH;

YMEHHUE UCII0JIb30BaTh
rpaduku GyHKIUHN IS
U3y4EeHMsI TPOLIECCOB U
3aBUCUMOCTEN IIPU
pELIeHUH 3a]a4 U3 APYTUx
y4eOHBIX IPEIMETOB U U3
pEATbHOM )KU3HU;
BbIpa)kaTh (popMysiaMu
3aBHCUMOCTH MEXIY
BEJINYMHAMU;

yMEHHUE CBOOOIHO
OIIEpUPOBATH MOHATHIMU:
YEeTHOCTh (DyHKIIUH,
HEPUOJIMYHOCTb (DYHKIINH,
OTPaHUYEHHOCTH (PYHKIINH,
MOHOTOHHOCTb (DYHKIIHH,
AKCTPEMYM (YHKIIUH,
HauOosblIee U
HaMMEHBIIIEe 3HAYCHUS
(GYHKLIUU Ha TPOMEKYTKE;
YMEHHUE TPOBOANTH
uccienoBaHue QyHKINH;
YMEHHUE UCIOIB30BaTh
CBOWCTBA U IrpaduKu
(GYHKIMH 1S perieHus
yYpaBHEHM, HEPAaBEHCTB U
3aJa4 C MmapaMeTpamu;
n300paxarh Ha
KOOPAWHATHOM IIOCKOCTH
MHOX€ECTBa peIIeHui
ypaBHEHUH, HEPABEHCTB U
UX CHCTEM;

YVIII(MN)1,
YVIII(MN)6,
YVIII(MN)10

[1P23 ymenue cBoOOHO
OTIEPHPOBATH TOHATHSIMU:
M0CJIEI0BATEIbHOCTb,
apudmMeTruecKas
nporpeccus,
reoMeTpuIecKas

1IP23

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
Y5, Ve,

Ilpakmuueckue 3auamusl 6
¢opme pewenus 3a0av,
8bINOIHEHUS KOHMPOTbHBIX
pabom, kapmoueKk-3a0anull,
ycmHoz2o onpoca.

Oxzamen
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nporpeccusi, 06CKOHEYHO
yObIBaromas
reoMeTpuvecKas
nporpeccus; yMeHue
3aJ1aBaTh
HIOCJICI0BATEIBHOCTH, B
TOM YHCJIIE C TIOMOILBIO
PEKYPPEHTHBIX (HOPMYI;
YV AMN)I,
YYIIAMN)6,
Yyuamm)10

V7, V8

[1P24 ymenue onepupoBaTh
TOHSATHSIMH:
HENPEepPbIBHOCTb (PYHKIMH,
aCHMIITOTHI rpaduka
GbyHKLUY, IepBas U BTOpas
POU3BOIHAS (PYHKITUH,
reOMEeTPUYECKUH U
duznyecKuil CMbICI
MPOU3BOJHOM,
nepBooOpasHasi,
OIpeIeIeHHbIN UHTErpa;
YMEHHUE HaXOIUTh
aCHMIITOTHI rpaduka
(GyHKIIUN; yMEHUE
BBIYHUCIIATH IPOU3BOIHbIE
CYMMBI, TIPOU3BE/ICHUS,
YaCTHOT'O ¥ KOMITO3UIIMU
GyHKIMMA, HAXOIUTD
ypaBHEHHE KacaTeJIbHOM K
rpaduky GyHKINU;
YMEHHUE UCIIOIb30BaTh
IPOU3BOIHYIO JUIS
uccie0BaHus (QYHKIMM,
JUIsl HAXOXKJICHUS
HAWIY4Ilero peueHus B
NPUKIIAJHBIX, B TOM YHCIIe
COLIMATIbHO-3KOHOMHMYECKUX
U QU3MUECKUX 3a1adax, s
oTpezieNieHUsl CKOPOCTH U
YCKOPEHHUSI; HaXO/IUTh
oA u ¥ 00beMbl GUTyYp
C TIOMOUIbIO MHTETpaa;
MPUBOJIUTH TIPUMEPHI
MaTeMaTH4eCKOTo
MOJIETTUPOBAHUS C
MIOMOMUIBIO
nuddepeHImaTbHBIX
YpaBHEHUN;

YVIII(MN)1,
YVYIIAMN)6,
YVIII(MN)10

11P24

31, 32,
33, 34,
35

V1, V2,
V3, V4,
V5, Ve,
V7, V8

Ipakxmuueckue 3auamusi 6
@opme pewenus 3a0ad,
BbINOIHEHUS KOHMPOTbHBIX
pabom, kapmoueKk-3a0anuil,
YCMHO20 Onpoca.

Oxzamen
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ITP25 ymenue onepupoBarthb
MOHITUSIMH: KOMILJIEKCHOE
YHCII0, COMPSKECHHBIE
KOMIUIEKCHBIE YHCIIa,
MOJyJIb U apTyMEHT
KOMIUIEKCHOTO YHCIIa,
dbopmMma 3amucu
KOMIUIEKCHBIX YHCEI
(reomerpuueckas,
TPUTOHOMETPHYECKAas U
anrebpandeckas); yMeTh
MIPOU3BOIUTH
apudmeTHuecKue AeUCTBUS
C KOMILIEKCHBIMU YHCIIaMH;
NPUBOUTH IPUMEPHI
UCIIOJIb30BaHUS
KOMIIJIEKCHBIX YHCET;
YVIII(MN)1,
YYIIA(MN)6,
YVIII(MN)10

1IP25

31, 32,
33, 34,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3aoau,
8bINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
VCMHO20 onpoca.

Oxzamen

[TP26 ymenue cBOOOIHO
OTepUPOBATH MOHITUSIMHU:
cpennee apudmeTrdeckoe,
MeAraHa, Hanboblee u
HAaUMEHbBIIICe 3HAYCHUS,
pa3Max, qucnepcus,
CTaH/IAPTHOE OTKJIOHCHHE
JUTSL OTTUCAHUSI YHCIIOBBIX
JAHHBIX; YMEHUE
HCCIIeIOBATh
CTaTHCTUYECKUE JIAHHEIC, B
TOM YHUCJIE C IPUMEHEHUEM
rpauIeCcKux METO/IOB U
AIIEKTPOHHBIX CPEJICTB;
rpaduyuecku uccienoBarhb
COBMECTHBIE HAOJIOICHHUSI C
MOMOIIIBIO AHArpaMM
pacceuBaHus U JTMHEMHOMN
perpeccuu;

YVYIIA(MN)1,
YVYIIA(MN)6,
YVYIIA(MUN)10

1IP26

31,32,
35

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

Ipaxmuueckue 3anamus 6
Gopme pewenus 3adau,
BbINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
YCMHO20 onpoca.

Dx3zamen

I1P27 ymenune HaXOqUTh
BEPOSITHOCTH COOBITHH C
HCITOJIb30BAaHNEM
rpau4ecKux METOJIOB;
NPUMEHSTD JUIS PeIleHus
3aa4 (POPMYIIbI CIOKEHHUS
Y YMHOXXEHUS
BEPOSITHOCTEN, GOpMYILy
IIOJIHOM BEPOSITHOCTH,
dbopmyny beprysm,

1IP27

31, 32,
33, 34,
35

Vi, V2,
V3, V4,
Vs, V6,
V7, V8

Ipakmuueckue 3anamus 6
Gopme peutenus 3a0av,
BbINOJIHEHUSI KOHMPOJLbHBLX
pabom, Kapmouex-3a0anuii,
YCmHO20 onpoca.

Dxzamen
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KOMOWHATOpHbIE (DAaKThI U
(GhOpMyJIBI; OIIEHUBATH
BEPOSTHOCTH PEATbHBIX
COOBITHI; yMEHUE
OTIEpUPOBATH MTOHITHSIMH:
Clly4aifHasi BETUYMHA,
pacnpezeneHue
BEPOSATHOCTEH,
MaTeMaTHYECKOe
OKUJaHUE, TUCTIEPCUs U
CTaH/IaPTHOE OTKJIIOHEHHE
CIIy4ailHON BEJIMYHUHBI,
(byHKUIMY pacpeeTeHus U
IUIOTHOCTH PAaBHOMEPHOTO,
MOKA3aTeIbHOTO U
HOPMAJIbHOTO
pacnpenesieHuil; ymeHue
HCIIOJIB30BaTh CBOKCTBA
W3YYEHHBIX pacrpeaeneHuit
JUTSL PEIICHUS 33]1a9;
3HAKOMCTBO C MOHSATUSIMU:
3aKOH OOJILIIMX YHCE,
METO/IbI BHIOOPOYHBIX
WCCIIEIOBAHUI; YMEHHE
MPUBOJUTH PUMEPHI
MPOSIBIICHUS 3aKOHA
OOJIBIINX YKCeN B
MIPUPOJTHBIX U
OOIIECTBEHHBIX SIBIICHUSX;
YVYITA(MN)3,
YVYIIA(MN)6, YKA(MN)3,
YKJ(MIN)4

[TP28 ymenue cBoOOAHO
OIIEpUPOBATH MOHATHIMHU:
TOYKa, IpsiMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K,
Jy4, IUIOCKUH YToJl,
JIBYT'PaHHBIN yTOJI,
TPEXTPAaHHBIN yroJl,
NIEPECEKAIOIINECH,
napajuleJbHbIE U
CKpEIIMBAIOIINECS MPSIMBIE,
NapauIeIbHOCTD U
NEePIEeHIUKYIIPHOCTD
IPSIMBIX U IIJIOCKOCTEH,
YroJl MeXAy IpsSIMbIMH,
yroJI MeXAy IpsIMOM U
IUIOCKOCTBIO, YTOJ MEKIY
IUIOCKOCTSIMU; YMEHUE
MCIIOJIb30BaTh MpHU
pEILIEHNN 3a1a4 U3Y4CHHbIE
(bakKThl U TEOPEMBI

1IP28

31, 32,
33, 34,
35

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

Ipakxmuueckue 3anamusi 6
Gopme peutenus 3adau,
BbINOIHEHUS. KOHMPOTbHbIX
pabom, kapmoueKk-3a0anuil,
YCMHO20 Onpoca.

Dx3zamen
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IUIAHUMETPHUH; YMEHUE
OLICHUBATh pa3Mephl
00BEKTOB B OKPYKAOILLIEM
MUPE; YMEHHE ONEPUPOBATD
TOHSITHSIMH
MHOTOTPaHHUK, CEYCHUE
MHOTOT'paHHHKA,
MPaBWIbHBIN
MHOTOTpaHHHK, [TPU3MA,
nupamua, purypa u
MIOBEPXHOCTh BPALICHUS,
UWIMH]IP, KOHYC, Iap,
cdepa, pa3BepTKa
MOBEPXHOCTHU, CEUCHUS
KOHYyCa U LIWINHJPA,
napasuieNbHbIe OCH WU
OCHOBaHUIO, CEUYEHHUE 111apa,
IJIOCKOCTh, KacaroIasics
cdepsl, HUIUHIPA, KOHYCA;
YMEHHE CTPOUTH CEUECHUE
MHOTOTPaHHHKA,
n300paxkarhb
MHOTOTPaHHUKH, PUTYPHI U
MIOBEPXHOCTH BPAIICHUS, HX
CEYCHUS, B TOM YHCIIE C
MIOMOUIBIO AJIEKTPOHHBIX
CPEICTB; yMEHUE
IIPUMEHSATH CBOWCTBA
reoMeTpuuecKux uryp,
CaMOCTOSITENILHO
bopmynupoBaTh
OTpeieNIeHUs] U3y4aeMbIX
buryp, BELIBUTaTh
TUIIOTE3bI O CBOMCTBAX U
pU3HaKax
FeOMETPUUECKUX PUryp,
000CHOBBIBAThH WIIH
ONpOBEPraTh UX; yMEHUE
POBOJIUTH
kiaccudukanuio Guryp mo
pa3IMYHBIM MMPU3HAKAM,
BBITTOJTHATH HEOOXOIMEBIC
JIOTIOJTHUTEIIbHbIE
MOCTPOCHUS,
YVIII(MN)1,
YVIII(MN)6,
YVYIAMN)10
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[TP29 ymenue cBOOOIHO 1IP29 | 31,32, | llpakxmuueckue 3aHamus 8 Dxzamen
ONEpPUPOBATH MOHITUIMH: 33,34, | popme pewenus 3adau,
wiomaab Gpurypsl, 0osem 35 8bINOIHEHUSL KOHMPOTbHBIX
burypsl, BeIUMYnHAa yria, V1, V2, | pabom, kapmouex-3adanuti,
pacCTOSIHUE OT TOYKH 0 V3, V4, | yemnoeo onpoca.
MIJIOCKOCTH, PACCTOSTHUE V5, Ve,

MEXy NPSMBIMH, V7, V8

paccTosTHUE MEXITY

TUIOCKOCTSIMHU, TUIOIIAh

chepsl, MI01IaH

MOBEPXHOCTU MTUPAMU/IBI,

PU3MBIL, KOHYCA,

MUIHHIPA, 00BeM Ky0a,

IPSIMOYTOJIBHOTO

napaenenunesa,

MUPAMHU/IBL, TPU3MBIL,

IWIMHpA, KOHYca, [1apa;

YMCHHE HaXOIUTh

OTHOIIEHHE 00BEMOB

NnOJ00HBIX (QUTYD;

YVIII(MU)1,

YVIII(MN)6,

YVYIIA(MIN)10

[TP30 ymeHue cBOOOAHO IIP30 | 31, 32, | llpaxmuueckue 3ansmus 8 OKxzamen
OTIEPUPOBATH MTOHATUIMHU: 33, 34, | popme pewenus 3aoau,
JBUKEHUE, [TapaJlIeIbHbIN 35 6bINOJHEHUS KOHMPOJIbHbIX
NIEPEHOC, CHMMETPHUSI Ha V1, V2, | pabom, kapmouek-3aoanuii,
MJOCKOCTH U B V3, V4, | yemnozco onpoca.
IIPOCTPAHCTBE, ITOBOPOT, V35, Ve,

npeoOpa3oBaHue 1Mo00us, V7, V8

10/100HbIE PUTYpBI; YMEHUE
pacro3HaBaTh paBHbIE U
10/100HbBIE PUTYPBI, B TOM
quciie B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE;
YMEHHE UCII0JIb30BAThH
reoMeTpUUYECcKre
OTHOLICHHUS, HAXOAUTH
F€OMETPUUYECKHE BETUUNHBI
(U1MHa, yToJI, IIIoLIalb,
00beM) TIpH pEIIeHNHN 3a/1a4
U3 APYrux y4eOHBIX
MPEIMETOB U U3 PEaTbHON
YKU3HU;

YVYIIAMN)L,
YVIII(MN)6,
YVyIaAMmNnl1o,
YVIII(MN)16,
YKAMUM)1
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[TP31 ymenue cBoOOIHO
OINIEpPUPOBATH MOHATHSIMHU:
IPSIMOYTOJIbHAs CUCTEMA
KOOPJIMHAT, BEKTOP,
KOOpJMHAThl TOUKH,
KOOPJIMHAThI BEKTOPA,
CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOPA HA
YHCII0, PA3JI0KEHHE
BEKTOpa 1o 0azucy,
CKaJISIpHOE NPOU3BECHUE,
BEKTOPHOE MPOU3BE/IEHHE,
yroJl MeX/1y BEKTOpaMu;
YMEHHUE UCII0JIb30BaTh
BEKTOPHBIN U
KOOP/IMHATHBIN METOJ IS
peLIeHHs FEOMETPUUECKUX
3a/1a4 U 3a/1a4 JIpyrux
y4eOHBIX IPEMETOB;
OIEpUPOBATH MOHITUSIMHU:
Marpuna 2 x 2 u 3 x 3,
OIpEeAEIUTENb MaTPULIBI,
reOMETPUYECKUIN CMBICIT
OIIpeEIUTENS;
YYIIA(MUN)1,
YYIIA(MN)6,
YYIAMN)10

1IP31

31, 32,
33, 34,
35

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

Ilpakmuueckue 3anamusl 6
¢opme pewenus 3aoau,
BbINOIHEHUS KOHMPOTIbHBIX

pabom, kapmouek-3a0anuil,

YCMHO20 onpoca.

Oxzamen

55



ITP32 ymenue
MOJICJINPOBATh PEAIbHBIE
CUTyallUH Ha S3bIKE
MaTE€MaTHUKH; COCTABIIATh
BBIPAKCHMS, YPABHEHHS],
HEPaBEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 33/1a4U,
HCCJIEI0BATh IOCTPOCHHbIE
MOJIEIIN C UCIIOJIB30BAHUEM
anmnapara anreOpsl,
UHTEPIPETUPOBATH
MOJIyYEHHBIN pe3yibTarT;
CTPOUTH MATEMATHUYECKUE
MOJIEJIN C TOMOILIBIO
F€OMETPUYECKUX TTOHATHI
Y BEJIMYMH, peuiaTh
CBSI3aHHBIE C HUMH
IIPaKTUYECKHE 3aa4H;
COCTaBJISITh BEPOSITHOCTHYIO
MOJEIIb U
MHTEPIPETUPOBATH
IIOJIYYECHHBIA pe3yibTarT;
pelarb NpUKIaIHbIe
3a/1a4U CpeACTBaMU
MaTeMaTU4YeCcKOro aHajusa,
B TOM YHCJIE COLIUAIBHO-
3KOHOMHUYECKOTO U
(UBUYECKOTO XapaKTepa;
YVIII(MN)6,

YV AMN)11,
YVIIAMN)10,
YVYIIAMN)15,
YVIIIMN)17

11P32

31, 32,
33, 34,
35

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

Ipaxmuueckue 3anamus 6
¢opme pewenus 3aoau,
8bINOIHEHUS KOHMPOTbHBIX
pabom, kapmouek-3a0anuil,
VCMHO20 onpoca.

Oxzamen

ITP33 ymenue BbIOMpaTh
HNOAXOJALINM METO IIs
pelIeHus 3a/1a4H;
MIOHMMAHHE 3HAYUMOCTHU
MaTeMaTUKHU B U3y4YE€HUU
IIPUPOJHBIX U
0OLIECTBEHHBIX MPOIIECCOB
U SIBJICHUI; yMEHME
pacrio3HaBaTh IIPOSIBICHUE
3aKOHOB MaTEMaTHKU B
UCKYCCTBE, YMEHHE
IPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOM
MaTEeMaTU4YeCKON HayKH.
YVYIIIMWM)11,YK(MN)2
, YPAMI)1, YPI(MI)4

1IP33

31, 32,
33, 34,
35

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

Ipaxmuueckue 3ausamusi 6
Gopme peutenus 3adav,
BbINOIHEHUS KOHMPOTbHBIX
pabom, kapmouex-3a0anuii,
VCMHO20 onpoca.

Orzamen
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