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Pabouas mporpamMma MOJJICKUT €KETOJHOW aKTyaju3allid B COCTaBe OCHOBHOW INpodeccHOHaNIbHOM 00pa3oBaTeNbHOH HpOrpamMmbl-

IIPOrpaMMBI IOATOTOBKH crienmanuctoB cpennero 3seHa (OITOII-IITICC3). Crenenus 06 akryammsanuu OITOII-ITIICC3 BHOCSTCS B JIHCT
axryanu3anuu OITOII-TITICCS.
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1. TACITIOPT PABOYEM ITPOT'PAMMbBI YYEFHOM JJUCHUTIIJIMHBI (ITPEJIMETA)
OY/In.0711 MATEMATHUKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl

Pabouass mporpamma yueOHOW mucuumiuHbl (npeamera) OV ]Im.07I1 MaremaTtuka sBisercs
YacThI0 MPOTpPaMMBI CpefHero (MonHoro) obmero obpaszoBanus 1o crneuuanbHoctu CIIO 23.02.08
CTpoUTEeNIBbCTBO KEJE3HBIX JOPOT, MYTh U MYTEBOE XO3SHUCTBO

Pa6ouas mporpamma OV In.0711 MartemaTrka MOXET OBITh UCIOJIb30BaHA B MPodeccroHaIbHON
MOAITOTOBKE, MEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIMHN paboUYHX MO Ipodeccusim:

14668 MonTtep nyTtu;
18401 Curnanmcr.

1.2. Mecrto yuyeoHoii aucuunaunbl (npeamera) B crpykrype OIIOII-IIIICC3:

B yuebnbix mmanax OITOII-IITICC3yveOHast nucnuminHa (IpeaMeT) BXOAUT B COCTaB OOIIMX
0011e00pa30BaTeNbHBIX YUYEOHBIX TUCHUILINH, (GOPMUPYEMBIX M3 005S3aTEIbHBIX MPEIMETHBIX 00IacTei
®I'OC cpennero obmiero obpazosanums, i crenuanbHocTeit CI10.C yuérom npoduiiss ocBamBaeMoin
CHEHaTbHOCTH (TEXHUYECKUil) TaHHAas TMCUIUIUIMHA U3ydaeTcsl yriIyOolIeHHo, peanu3yercs Ha 1 Kypcee.

1.3. TIlnanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOIM JHCHUIUIMHLI (IpeIMeTa):

1.3.1 Uenp yueOHON MUCHUIUIUHEI (TIpeaMeTa) — TpeOOBaHUs K pe3yabTaTaM OCBOSHUS yueOHOU
JTUCIUTUTUHEI (TIpEAMETa).

Pabouas nporpamma opreHTHUpPOBaHA HA JOCTUKEHHE CIIEYIOIINX IIeJICH:

- (opMHUpOBaHHME TIPEACTABICHUN 00 HACSIX M METOAAX MAaTEeMAaTUKH; O MaTeMaTHKEe Kak
YHHUBEPCATbHOM SI3bIKE HAYKH, CPEICTBE MOJICITUPOBAHUS SIBJICHHUM U MPOIECCOB;

- OBJIaJICHHE SI3BIKOM MATEMAaTHUKU B YCTHOHM M MHCbMEHHOU (hopMe, MaTeMaTHYECKUMH 3HAHUSAMU
U yMEHHUSMH, HEOOXOAUMBIMU Ui W3YYEHHUS LIKOJBHBIX €CTECTBEHHOHAYUYHBIX JAMCLMILINH,
MIPOJOIDKEHHS 00pa30BaHUs M OCBOSHHS M30paHHON CIIEMATBHOCTH HA COBPEMEHHOM YPOBHE;

- Ppa3BUTHE JIOTHUYECKOTO MBIIIJICHHUS, aQJITOPUTMHUYECKONH KYJIbTYpBl, MPOCTPAHCTBEHHOTO
BOOOpaXEHHUsI, MATEMaTHYECKOTO MBIIUICHUS! ¥ MHTYHIIMH, TBOPYECKUX CHOCOOHOCTEH, HEOOXOMMMBIX
IUI TIPOJIOJKEHUsT 00pa30BaHMs U JJIi CAMOCTOSITETIbHOM JIEATEIbHOCTH B 00JIaCTH MaTeMaTHKH U ee
MPUJIOKEHUH B OyAylIel npogeccuoHanbHOM AeATeIbHOCTH;

- BOCIHMTaHUE CPEACTBAMHM MAaTE€MAaTUKHU KYJIbTYphl JIMYHOCTH 4Yepe3 3HAKOMCTBO C HMCTOpHEH
pa3BUTH MaTEeMAaTHKH, HBOJIOIUEH MaTeMaTHYECKUX WACH; TOHUMAHUs 3HAYMMOCTH MaTeMaTHUKU IS
Hay4YHO-TEXHHUYECKOTro Iporpecca.

PesynbTarsl ocBOeHUS y4eOHOM THUCIUIIIMHBI

B pe3ynbrate nu3ydyeHus MaTeMaTHKH Ha IPO(QUILHOM YPOBHE 00yYarOIUICS TOJKEH:

3HATH/MOHUMATD:

- 3HaYeHHE MATeMaTUYeCKOW HayKW JAJisl PElIeHUs 3a7ad, BOSHUKAIOIIUX B TEOPHH M MPAKTHKE;
IUPOTY W OTPAHWYEHHOCTh TPUMEHEHHUS MATeMaTHYECKMX METOJOB K aHAIM3y W HCCIICIOBAHHIO
MIPOILIECCOB U SIBJICHUN B MPUPOJIE U OOIIECTBE;

- 3HaUEHHE TPAKTUKU W BOIPOCOB, BO3HUKAIONIMX B CAMOW MaTeMaTWKe, JUIi (OPMHPOBAHUS U
pa3BUTUS MaTEeMaTHUECKON HAYKH;

- WJCW PACHIMPEHUS YHCIOBBIX MHOXKECTB KaK CIIOCO0a MOCTPOSHHS HOBOTO MaTEMAaTHYECKOTO
amnmaparta JJsl pelieHus MPaKTUYeCKUX 3a/1ad U BHYTPEHHUX 3a/1a4 MaTeMaTHKH;

- 3HAUCHHE UJICH, METOJIOB U PE3YIHTATOB aNreOpbl 1 MATEMATHIECKOTO aHAN3a JJIsl IOCTPOCHHUS
MoJIeJIel peasIbHBIX MPOLIECCOB U CUTYaLUH;

- BO3MOXXHOCTH TE€OMETPHH JJIsl ONHCAHWs CBOWCTB PEAbHBIX MPEIMETOB W WX B3aHMHOTO
pacIoyioKeHus;

- YHUBEPCAJIbHBIN XapaKTep 3aKOHOB JIOTUKA MAaTEMAaTHYECKUX PACCYXICHUH, UX TPUMEHHUMOCTb
B PA3JIMYHBIX 00JIACTSIX YEIOBEUECKO eI TeTbHOCTH;

- pasznuuue TpeOOBaHUM, MPEAbSBISIEMbIX K J0Ka3aTeIbCTBAM B MaTeMaTHKE, €CTECTBEHHBIX,
COLIMATIbHO-9KOHOMHUYECKUX U TYMaHUTAPHBIX HayKaX, Ha MPAKTHKE,

- pOJIb AKCMOMAaTHKU B MaTeMaTHKe; BO3MOXKHOCTh MOCTPOEHUS MaTeMaTHUYECKUX TEOpHi Ha
AKCMOMATHYECKOM OCHOBE; 3HAUEHNE aKCHOMATHUKH ISl IPYTUX 00JacTei 3HaHUS U ISl TPAKTHKY;

- BEPOSITHOCTHBIX XapaKTep Pa3IMYHbIX MPOIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOILIEr0 MUPA.
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YwuciioBele U 6YKBCHHI)I€ BbIPAKCHUA

YMers:

- BBIIIOJIHATH apu(MeTHUECKUe ACUCTBUS, COYeTas YCTHbIE U IMCbMEHHBIE IPUEMbI, IPUMEHEHHE
BBIYUCIIUTEIIBHBIX YCTPOUCTB;

HaxXOJUTh 3HAYCHUS KOPHS HATYypaJbHOW CTENEHHU, CTEINEHU C PALMOHAIBHBIM I10Ka3aTeseM,
norapudma, UCIONb3ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIbHBIE YCTPOHCTBA; MOJB30BAaTHCS OLEHKON U
IIPUKUAKON ITPHU MPAKTUYECKUX pacueTax;

- IIPUMEHSATH IOHATHS, CBSI3aHHBIE C JECIMMOCTBIO LIEJIBIX YUCEN, IIPU PEIICHUH MATEMAaTHYECKUX
3azad4;

- HAaxOJWThb KOPHU MHOIOWIEHOB C OJHOW IIEPEMEHHOM, pacKJIagblBaThb MHOIOWIEHBI Ha
MHOKHUTEJIH;

- BBIIOJHATH JEHUCTBHUS C KOMIUIEKCHBIMHM YHCIAMH, I10Jb30BAaTbCsl TIE€OMETPUUYECKOU
UHTEpIIpETalled KOMIUIEKCHBIX 4YMCE, B IIPOCTEHINUX CIIy4asX HAXOIUThb KOMILIEKCHBIE KOpPHHU
YpaBHEHHH ¢ ICHCTBUTEIBHBIME KO PUIIMESHTAMH;

- MPOBOJUTH NPEoOpa3oBaHMsI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, BKIIOYAIOIIMX CTEHCHH,
panuKaibl, JorapumMbl 1 TPUTOHOMETPHYECKUE (PYHKITUH;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUUYECKOM NesTeIbHOCTH U IIOBCEAHEBHON
KU3HM IS

- IPAaKTUYECKUX pacyeToB MO GopmyliaM, BKItoUYas GOpMyJibl, COAEpKAIINE CTEIIEHH, PaJUKaIIbI,
Jorapu@msl U TPUTOHOMETpUUYECKUE (PYHKIUHU, UCTIONb3YsI IPU HEOOXOIMMOCTHU CIIPABOYHBIE MAaTEPHUAIIBI
U IPOCTEHIINE BBIUNCIUTEIbHBIE YCTPOUCTBA;

- IpruoOpeTeHNs] MPAKTUIECKOTO ONbITa JACITEIBHOCTH, MPEIIIECTBYIOMEH MpodecCHOHaTBHON, B
OCHOBE KOTOPOH JIEXKUT JaHHBIA y4eOHBIN IpeaMET.

OyHkuMu U rpaduKu

YMers!

- OINpeAeNATh 3HaueHHWE (PYHKIMU IO 3HAYEHHIO apryMEHTa MpU Pa3IUYHbIX CHOCO00ax 3alaHus
IN2EINIVIH

- CTPOUTH TpadMKU N3YYEHHBIX (DYHKIMH, BBIIOJIHATH IpeoOpa3oBaHus rpauKoB;

- ONUCHIBATH MO TpaduKy U MO GopMyJie OBEJCHNUE U CBOICTBA (QYHKIINT;

- peliaTh ypaBHEHUS, CUCTEMbl YpaBHEHHM, HEpaBEHCTBA, UCIOJb3Ys CBOMCTBA (QYHKUMH U HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOH 1€ATEIbHOCTU U TIOBCETHEBHOM
KU3HU JJIS:

- OMMCAHUS U UCCIIEOBaHMS C MOMOIIBIO (PYHKIMH pealbHbIX 3aBUCHMOCTEH, MPEICTaBICHUS UX
rpaduuecKu; HHTEpIpeTauu rpa(uKoB pealbHbIX MPOLIECCOB;

- IpUOOpPETEeHUs MPAKTUYECKOTO OMbITAa JEATEIbHOCTH, IPEIIIeCTBYIOLIEH nMpodeccuoHalbHOM, B
OCHOBE KOTOPOH JIC)KUT JaHHBIA y4eOHBIN TpeaMET.

Hauana MmaTeMaTH4YeCKOTO aHaJIn3a

YMers:

- HaXOJIUTh CYMMY O€CKOHEYHO YOBIBaIOIIEH T€OMETPUUECKON MPOTPECCHH;

- BBIYMCIATH NPOU3BOJHBIE M TEPBOOOpA3HBIE INEMEHTAPHBIX (YHKUUH, NMPUMEHssS INpaBUiia
BBIYHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIIOIb3YsI CIIPAaBOYHBIE MaTEPHUAIBI;

- UCCIIeI0BaTh (PYHKIIMH U CTPOUTH MX TPa(UKH ¢ TOMOIIbIO IPOU3BOIHOM;

- pemarh 3aa4u ¢ IPUMEHEHHUEM ypaBHEHUS KacaTelbHOM K rpaduKy QyHKIMHY;

- pelaTthb 3aJa4u Ha HaXOXKJeHHE HauOOJIbIIEro M HAUMEHbIIETo 3HaYeHNs QYHKIIUU Ha OTPE3KE;

- BBIUUCJIATH TUIONIA/1b KPUBOJIMHEHHON Tpanelnuu;

UCTOJB30BaTh MPUOOpPETEHHBIE 3HAHUS W YMEHHS B NPAKTHYECKOW JESITEIbHOCTH U
MIOBCETHEBHOM KU3HU JUISL:



- p€ICHUA TCOMCTPUYICCKUX, (pI/IBI/I‘IeCKI/IX, OKOHOMHYCCKUX U APYIruX NPHUKIAAHBIX 3a/la4, B TOM
qycie 3a7ad Ha HauOoJIpLIMEe M HAaUMEHbLIME 3HA4eHUs C INPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaJn3a;

- IpuoOpeTeHNs] NPaKTUYECKOT 0 ONbITA AEATEILHOCTH, IPEAIIECTBYIONIEH NpopecCuoHaNbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

YpaBHEHUs U HEPABEHCTBA

YMers:

- pemaTh palMOHaJIbHBIC, IIOKa3aTelIbHblE W Jiorapu(MUYEeCKUe ypaBHEHHS U HEpPaBEHCTBA,
HppaLMOHAIIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS, X CUCTEMBI;

- IOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA;

- pemaTh TEKCTOBBIE 33J1a4H C [IOMOLIBIO COCTABICHUs YPABHEHUN, U HEPABEHCTB, UHTEPIPETUPYS
pE3yJIbTaT C Y4eTOM OIPAaHUYECHUN YCIIOBUS 3aJa4uH;

- n300pakaTh Ha KOOPIWHATHOM IIOCKOCTH MHOXKECTBA PEIICHUI ypaBHEHUH M HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

- HaXOAWUTh MPUOIKEHHBIE PEIICHUS] YPaBHEHUH U UX CHCTEM, HCIIONb3Ys IpadUIecKuil METOI;

- peliaTh ypaBHEHMsI, HEPAaBEHCTBA M CHUCTEMbI C IMPUMEHEHHMEM TpapHuuecKuX NpeCTaBICHUH,
CBOMCTB (DYHKIIMI, IPOU3BOIHOM;

UCIOJb30BAaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
ITIOBCETHEBHOM KU3HM JUIA:

- IOCTPOECHMS U UCCIIEOBaHMS POCTEUIINX MAaTEMaTHUECKUX MOJEIIEH;

- IpuoOpeTeHNs MPAKTUIECKOTO OIBITA IEATEIFHOCTH, IPEAIIECTBYIOMIEH MPodecCHOHANBHOM, B
OCHOBE KOTOPOU JISKUT AAHHBIN Y4eOHBIH MpeaMeT.

DJeMEHTEI KOM6I/IHaTOpI/IKI/I, CTAaTUCTHUKHU U TCOPUHU BepOHTHOCTCﬁ

YMers:

- pelaTth NpocTeiine KOMOMHATOPHBIE 3a/la4l METOJIOM Iepedopa, a TaKXKe ¢ HCIOIb30BaHUEM
U3BECTHBIX (popmyi, TpeyronbHuka [lackans; Berancnars kodgduunents ounoma HetoToHa no opmyie
U C UCIIOJIB30BAaHMEM TpeyroybHuKa [Tackans;

- BBIUUCIIATH BEPOSITHOCTH COOBITHI HAa OCHOBE TMOJICUeTa YHCia UCXOA0B (TIpocTeHine ciiydan);

UCIIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUS B MPAKTUYECKOW JI€ATENbHOCTH U
IIOBCEIHEBHOM KU3HU JUIA:

- aHaJlM3a peaJbHBIX YHMCIOBBIX JIAHHBIX, IPEJCTABICHHBIX B BUJIE auarpamm, rpadukoB; aJs
aHaiIM3a MHQOPMAIMK CTAaTUCTUYECKOTO XapaKkTepa;

- IpUOOpETEeHUs MPAKTUUYECKOIO OIbITa ACSITEIbHOCTH, MPEAIIECTBYOMENH NpodhecCHOHATbHOM, B
OCHOBE KOTOPOH JIE)KUT JaHHBIA y4eOHBIN NpeaMET.

I'eomerpus

YMeTs:

- COOTHOCHUTH IUIOCKHE TeoMeTpuuecKkrue (QUrypbl U TpeXMEpHble OOBEKThl C MX OINHUCAHUSIMHU,
yepTekaMu, N300paKeHUSIMU; Pa3JIndaTh U aHAIM3UPOBATh B3AaUMHOE pacIoyiokeHue Guryp;

- 1300pakaTh TeOMETpUYECKUE PUTYPHI U TeNa, BHIIOIHATH YEPTEXK MO YCIOBUIO 3a/1a4H;

- peliaTb T€OMETPUYECKUE 3a/ayd, ONHPAsCh HA W3YYCHHBIC CBOWCTBA IUIAHUMETPUUYECKUX U
CTEepEOMETpUYECKMX (UTYp W  OTHOIIEHUH MEXAYy HHMM, NpPUMEHsAs anreOpandyeckuii u
TPUTOHOMETPUYECKUH ammapar,

- IPOBOJUTH JTOKA3aTENIbHBIE PACCYKICHHS IPU PEIICHUH 3a]a4, T0KA3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

- BBIYUCIIATH JIMHEWHBIE 3JIEMEHTBl U YIJIbI B NMPOCTPAHCTBEHHBIX KOHPUTYpalUsiX, 0OBEMBI U
TUTOIIAH TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TN M UX MPOCTEHITNX KOMOMHALIWH;

- IPUMEHATh KOOPAWHATHO-BEKTOPHBIA METOJ JJI1 BBIYMCIICHHS OTHOLICHHWH, PAaCcCTOAHUM U
YIJIOB;

- CTPOMTH CEUEHHS] MHOTOTPAHHUKOB M N300pakaTh CEYEHUS TeJl BPaIllCHUs:



WCIONIb30BaTh MPUOOPETCHHBIE 3HAHWA W YMEHHUS B TMPAKTUYECKOW JIEATEIHHOCTH U
MTOBCETHEBHOM >KU3HU IS

- HccienoBaHus (MOJCTUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CUTYallMii HAa OCHOBE M3YYEHHBIX
dhopmys u CBOKMCTB GuUryp;

- BBIUMCIICHUS JUIMH, IUIOHIa/Iel 1 00BEMOB pEaNbHBIX OOBEKTOB MPH PEIICHUH NMPAKTUYECKUX
3aJ1a4, UCIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPOHCTBA;

- IpuoOpeTeHNs] NPAaKTUIECKOTO OIbITA IEATEILHOCTH, IPEAIIECTBYIOMIEH MPo(ecCHOHANIBHOM, B
OCHOBE KOTOPOM JIKHUT JaHHBIA YI€OHBIN TIPEIMET.

1.3.3[1nanupyemsble pe3yabTaTbl OCBOEHHUS Y4EOHON NUCHUIUIMHBI (IPEAMETA):

Ocob6oe 3HaueHue y4yeOHas MUCHMIUIMHA (TIPEIMET) MMEEeT NMpu (OPMHUPOBAHUHM U PA3BUTHHU
00ImUX U IPOoeCCHOHATHHBIX KOMIIETEHITHIA.



Kon n nammenoBanmne
(popmupyembIX
KOMIIeTeHIN

Ils1anupyemMble pe3yJibTaThbl 0CBOCHUS Y4eOHOM TUCHMIVIMHBI(MPeaMeTa)

.JII/I‘lHOCTHbIe, MeTalpeaAMETHBIC

IpenmerHbIe

OK 01.Bsi6upath criocoOsI
pelieHus 3a1a4
npodecCuOHATBHON
NESTEIIbHOCTH, TPUMEHHUTEIHHO K
Pa3JIMYHBIM KOHTEKCTAM.

- TOTOBHOCTH K Tpydy, OCO3HaHHEC IIEHHOCTH
MacTepCTBa, TPYI0II00ue;
- TOTOBHOCTb K aKTHMBHOW  JIEATEIbHOCTH

TEXHOJIOTUYECKOM M COLUMAJIBHOW HaIpPaBJICHHOCTH,
CIOCOOHOCTD WHULIMUPOBATh, MJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTD;

- MHTEpEC K pa3MuHbIM cdepaMm mnpodeccHOoHaTbHON
JIeATEIIHHOCTH,

OsBjaaaenue YHHMBEPCAJIbHBIMH
Nno3HaBaTeJbHbIMHU JeCTBUSAMU:

a) 0a30BbIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOSITEIFHO (POPMYITUPOBATh U AKTyaTU3UPOBATH
mpo0GsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

y4eOHBIMU

- YCTaHaBJ'H/IB aTb CYHIGCTBGHHI)II\/’I HpI/I3HaK NN
OCHOBaHUSl N1 CpaBHEHHs, KiIaccu(UKAUA U
0000IIICHHS;

- OTpeNIeNATh 1eNU AesITeNbHOCTH, 33/]aBaTh TapaMeTPhl
U KPUTEPUHU MX JTOCTHKCHHUS;

- BBIBJISATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMbIX SBIICHUSX;

- BHOCHTH KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBAThH
COOTBETCTBHE PE3yJbTAaTOB IIEJISIM, OIEHUBATh PHUCKU
MOCJIE/ICTBUU NCATCIBHOCTH,

- pa3BUBaTh KPEATHBHOE MBIIUICHHE TPU PEIICHUU
KU3HEHHBIX TIPOOIIEM

0) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUS:

- BJAJCTh HABBIKAMH YYEOHO-MCCIIEOBATEIHCKON U
MPOEKTHON JEATeThHOCTH, HAaBBIKAMH pa3peIeHUs
npo0em;

- BBUBJSITH  NPUYUHHO-CIICJCTBEHHBIC CBSI3U U
aKTyaJIM3MpOBaTh 3aJlady, BBIIBUTATh THIIOTE3y €€
pellieHNsI, HaXOMUTh apryMEHTBHI JJIsl JOKa3aTebCTBa

-BJI/IETh METO/IaMH JI0KA3aTeNbCTB, AITOPUTMAMU PEIIECHUS
3a7a4; yMeHue (OpMyIHpOBaTh ONPEACICHUS, aKCHOMBI U
TEOPEMBI, IPUMEHSATh UX, IPOBOJIUTH JOKa3aTeIbHbIE
paccyX/1eHUs B X0JI€ pELICHHUs 3a/1ay;

- YMETh OIIEpUPOBATh MOHATUAMU: CTEIIEHb YUCIIA,
Jorapu@m YucIia; YMEHHE BBIIOJIHATH BHIYHCICHNAE
3HAa4eHUH U IPeoOpa30BaHUs BBIPAKEHUN CO CTETIEHAIMH U
Jorapupmamu, Ipeodpa3oBaHus IPOOHO-PAITHOHATEHBIX
BBIPKEHHUI;

- YMETb ONIEPUPOBATH MOHATUSAMU: PALlMOHAIIBHBIE,
uppalnyoHalbHbIe, T0Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U
HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: PYHKIIMS, HEIIPEPhIBHAS
GbyHKLMSA, TPOU3BOIHAS, IEPBOOOpA3HAas, ONPEACTICHHBIH
MHTETpall; yMEeTh HaXOJIUTh POU3BOHbBIE JIEMEHTAPHBIX
(byHKINH, UCTIONB3YsI CIPABOYHBIE MaTepHAIbL;
MCCIJIEIOBATh B MPOCTEHIINX CIIydasxX (PYHKIUU HA
MOHOTOHHOCTb, HAXO/IUTh HAUOOJBIINE U HAUMEHbBILINE
3HaYeHUs! QYHKIHI; CTPOUTH Ipa) KK MHOTOUJIEHOB C
MCII0JIb30BaHUEM allapaTa MaTeMaTUYeCKOrO aHaIN3a;
MIPUMEHSITH MPOU3BOJIHYIO MPU PELIEHUH 337a4 Ha
JBUKEHHE; peIIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4U Ha
HauOOJIbIINE M HAMMEHbIIINE 3HAYCHNS, HA HAXOXKJICHHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPUPOBATH MOHATHIMHU: PallMOHANIbHAs QYHKINS,
nokasareibHasi QyHKINS, CTeleHHas QyHKIuUs,
norapupmuyueckas GyHKUUs, TPUTOHOMETPHUECKUE
¢byHKIMHN, 00paTHbIE (YHKIIUU; YMEHUE CTPOUTH Ipauku
U3YyYEHHBIX (DYHKIIMA, UCIIOIB30BaTh IpaduKu pU
U3y4EHHH IIPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a1a4
U3 APYrux y4eOHBIX MPEIMETOB U 33/1a4 U3 peabHOU




CBOUX YTBEPI)KICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU
peIICHUS;
- QaHAJIU3UPOBATh MOJIYYCHHBIC B XOJI€ PEIICHHUS 3a1a4u
Pe3yJIbTaThI, KPUTUYCCKH OIICHHUBATh ux
JOCTOBEPHOCTbh, MPOTHO3UPOBATh M3MECHEHHE B HOBBIX
YCIIOBUSAX;
-yMETh [EPCHOCHTh 3HAaHUS B I[O3HABATCIBHYIO WU
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIbHOCTH;
- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX
obacTei;
- BBIIBHTaTh HOBBIC HJEH, MpejajaraTh OPUTHHAIbHBIC
MOJIXOJIbI U PEIICHUS;

U CIIOCOOHOCTH UX HCIIOJb30BaHUS B
[MO3HABATEIPHON M COIMAIbHOM MPAKTUKE

YKU3HH; BBIpaXaTh (POPMYITaMU 3aBUCUMOCTH MEXKIY
BEIMYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
YHCyIe Ha MPOLIEHTHI, 1OJIU U YacTH, Ha JIBUXKEHUeE, padoTy,
CTOMMOCTB TOBApOB M YCIyT, HAJIOTH, 33/1a4H U3 001aCcTH
yIpaBJIeHUs IMYHBIMU U ceMeHbIMU (prHaHCAMN);
COCTaBJIAITh BBIPAXKEHMSI, ypaBHEHHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBUIO 33J]a4H, UCCIIEJ0BATh MOITYYEHHOE
pelIeHe U OLEHUBAThH MPABAONOJ00OHOCTh PE3YIbTATOB;

- YMETh OIIEPUPOBATh MOHATHIMU: CPEHEE
apumernyeckoe, MeiMaHa, HauOOJIbIlIEEe U HAUMEHbLIIEE
3HA4YeHUs, pa3Max, AUCHEPCHs], CTAaHJapTHOE OTKJIOHEHHE
YKCI0BOT0 Ha0Opa; yMETh U3BJIEKATh, MHTEPIPETUPOBATH
uHpOpMalHIO, IPEACTaBICHHYIO B Ta0IMIax, Ha
Juarpammax, rpaukax, OTpaKarollyto CBONCTBA pealbHbIX
IPOLIECCOB U SIBJICHUM; PEACTABIATH HHPOPMALIUIO C
IIOMOMIbIO TaOJIUI] U JUarpamMmm; UCCIe10BaTh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauyecKux METO/I0B U 3JIEKTPOHHBIX CPEJICTB;

- YMETb ONIEPUPOBATH MOHATUAMU: CIIy4alHBIN OMBIT U
CiIy4aifHOE COOBITHE, BEPOATHOCTD CIIy4YalHOTO COOBITHS,
YMEHHE BBIYMCIIATE BEPOATHOCTD C UCIIOJIB30BAHUEM
rpauyecKux METO/I0B; IPUMEHSTH (POPMYIIbI CII0XKEHUS U
YMHOXXEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE (PaKThI U
(GbopMyIIbl IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4aifHBIMHU
BEJIMYMHAMU; YMEHNE IPUBOIUTH MPUMEPHI POSBICHUS
3aKOHa OOJIBIINX YKMCEN B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- YMETh ONIEPUPOBATH MOHATUSAMU: TOUKA, IpAMas,
IJI0CKOCTh, POCTPAHCTBO, ABYIPAaHHBIN yroJl,
CKPEIIMBAIOIINECS IPSIMBIE, TAPAIIIEIBHOCTD U
MEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEN, YTOJ MEXKIY
IPSIMBIMU, YTOJI MEKY IPSIMON U IUIOCKOCTBIO, YTOJI MEXKAY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH,
paccTOsHUE MEXKY MPSIMBIMU, PACCTOSITHUE MEXKIY




MJIOCKOCTSIMU; YMEHHUE UCIO0JIb30BaTh IIPH PEUICHUU 3a]1a4
M3Y4EHHbIE (PAKThl U TEOPEMBI IUIAHUMETPHUH; YMEHUE
OIICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

- YMETbh ONIEPUPOBATH MOHATUAMU: MHOTOTPAHHUK, CEYEHUE
MHOTOTpaHHUKA, Ky0, apasuiesiennure1, Ipu3Ma, nupamMmu/a,
¢burypa v moBepXHOCTb BpallleHUs, IIMIIMHIP, KOHYC, 11ap,
cdepa, ceuenus pUTypsl BpaleHHs], MIIOCKOCTb,
Kacaromasicsi chepbl, HIMIUHAPA, KOHYCA, IJI0AAb
MMOBEPXHOCTU MUPAMUJIbI, IPU3MbI, KOHYCA, LIUIUHIPA,
wiomaab chepsl, 00beM Kyda, MPSIMOYTOJILHOTO
napajuieJenumnesa, MUpaMu/ibl, MPU3MbI, TAIUHIPA, KOHYCA,
1apa; yMeHue u300paxxaTb MHOTOIPAaHHUKHU U TIOBEPXHOCTH
BpAaIEHUs, UX CEUCHUS OT PYKH, C TTOMOIIIbIO YePTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh MPAaBUIIbHBIE MHOTOIPAaHHHKU;

- YMETb ONEPUPOBATH MOHATUSIMU: IBUKECHUE B
MPOCTPAHCTBE, OI00HBIE (PUTYPHI B IPOCTPAHCTBE;
HCIOJIb30BaTh OTHOILLICHHE IUIOIAEH MOBEPXHOCTEN 1
00beMOB MOJOOHBIX GUTYp MIPH PEIICHUU 3a]1aY;

- YMETb BBIYUCIISITH TEOMETPUUYECKHE BETUUNHBI (JTHHA,
yroJI, TUIOMIA/lb, 00BEM, MIIONIAAb TOBEPXHOCTH ), HCTIONB3YS
H3y4eHHbIE (OPMYIIBI U METO/IBI;

- YMETbh ONEPUPOBATH MOHATUSIMU: IPSIMOYTOJIbHAS CHCTEMa
KOOPJMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHHUE, YTOI MEXIY
BEKTOpaMHU, CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpa Ha
YHCII0; HAXOJIUTH C MIOMOIIBI0 U3YYEHHBIX (hopMyI
KOOPJMHATHI CEPEIUHBI OTPE3KA, PACCTOSIHUE MEXKTY IBYMS
TOYKAMHU;

- YMETb BBIOMPATh MOIXOIAIINN U3YIEHHBIN METOT JJIS
pellIeHus 3a1a4uM, paclo3HaBaTh MaTeMaTHUeCKue (HakThl U
MaTeMaTUYeCKUE MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE MPUBOIUTDH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM
MaTeMaTUYECKON HAYKU.




- YMETh OIIEPUPOBATH MOHATHIMU: OIIpPeIeIeHUE, AaKCHOMA,
Teopema, ClIeICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENbCTBO,
paBHOCHIIbHBIEC (POPMYIIUPOBKH; YMEHUE (POPMYINPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJUTH
IPUMEPBI U KOHTPIPUMEPHI, UCTIOJIb30BaTh METO/T
MaTeMaTHYeCKOM MHAYKIUH; IPOBOAUTH 10Ka3aTeIbHbIE
paccyXIeHHs IIPU PEUICHNH 3a/1a4, OLIEHUBATh JIOTHUECKYIO
IIPAaBUIBHOCTb PACCYKICHUMH;

- YMETh OIIEPUPOBATH MOHATHIMHU: MHOXKECTBO,
HOJIMHOXECTBO, OIepallui HaJl MHOXKECTBAMH; YMEHHE
UCTIOJIB30BaTh TEOPETHKO-MHOKECTBEHHBIH armapar s
OINKCAHMsl pealibHBIX MIPOLIECCOB U SBJICHUN IPU PEIIEHUN
3aja4, B TOM YHCJIEe U3 JPYTrUX yU4eOHBIX PEAMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Tpad, CBA3HBIHN rpad,
JIepeBo, IUKII, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U
OIUCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIIOJIB30BATh
rpadpl IpU pEIICHUH 3a/1a4;

- YMETh CBOOOJTHO ONEPUPOBAThH MOHATUIMHU: COYETAHUE,
MIEPECTaHOBKA, YUCIIO COUETAHUHN, YUCIIO MTEPECTAaHOBOK;
O6unom HeloTOHA; yMeHHe MPUMEHATh KOMOMHATOPHBIE
(baxTBl ¥ pacCyKIeHHS ISl PEIICHUS 3a/1a4;

-yMeTb ONEePUPOBATH NOHATHSIMM: HATYPaJIbHOE YUCIIO,
IEJI0€ YHCII0, OCTATOK TI0 MOJYITIO, PAllMOHATIBLHOE YUCIIO,
UppalMoHAIbHOE YHCII0, MHOYKECTBA HATYPaJIbHbIX, IIEJbIX,
palMOHAIBHBIX, TEHCTBUTEIHHBIX YHCEIT, YMEHUE
UCIIOJIb30BaTh MPU3HAKY JIETMMOCTH, HAMMEHBIIIUHN 0OLITHi
JIeNUTeNTh M HAUMEHbIIee 0011ee KpaTHOe, allrOPUTM
EBKima npu pemeHnu 3ajay; 3HaKOMCTBO € Pa3TUYHbIMU
MO3UIIMOHHBIMHA CUCTEMaMH CYHCIICHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMU: CTEIIEHb C
IENTBIM TTOKa3aTesieM, KOpeHb HaTypalbHOW CTETICHH,
CTETIEeHb C PallMOHAJIBLHBIM IT0Ka3aTeNleM, CTETIEHb C
JIEHCTBUTEILHBIM (BEIIECTBEHHBIM) TIOKA3aTeIeM,
Jorapudm 4ucia, CHHYC, KOCHHYC ¥ TAaHTE€HC
IIPOU3BOJILHOIO YHCIIA;

- YMETh ONEPUPOBATH MOHATHIMHU: TOKIECTBO,
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TOKIECTBEHHOE NMpeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO,
cucTeMa ypaBHEHUI U HEPAaBEHCTB, PABHOCUIIBHOCTb
ypaBHEHHIA, HEPABEHCTB U CUCTEM, PALlMOHAJTIBHBIE,
uppalnyvoHalbHbIe, 10Ka3aTeIbHbIE, CTCIICHHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHIE YPaBHEHHS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh ypaBHEHHUS,
HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C [TApAMETPOM;
NPUMEHSTh YPaBHEHHSI, HEPAaBEHCTBA, NX CHCTEMBI IS
pelLeHHs] MaTeMaTUYECKUX 3a/1a4 U 33/1a4 U3 pa3InyHbIX
oOnacTel HayKu U peaJibHOM JKU3HH;

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: IpaduK
¢bynkunu, odpaTHas QyHKIHS, KOMITO3UIHS (DYHKITHIA,
JTUHeWHas QYHKIUS, KBaJpaTuyHas QyHKIM, CTeIIeHHAas
(YHKIHUS C LIETBIM ITOKa3aTelleM, TPUTOHOMETPHYECKHE
byHKIHM, 00paTHBIE TPUTOHOMETPUYECKUE (PYHKITUH,
nokaszaresbHas U orapupmudeckas GyHKINUN; yMEHHE
CTPOUTH TpapUKH (PYHKIHHA, BBINOJHATH IPe0Opa30oBaHUs
rpadukoB QyHKIMI;

YMEHHUE UCIOIb30BaTh rpaduku GYyHKIMN A1 U3ydEeHUs
MIPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a1a4 U3 IPYTuX
y4eOHBIX IPEMETOB U U3 PEANbHOM KU3HH; BHIPAXKAaTh
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHUE CBOOOHO ONEpUPOBATh MOHATUAMU: YETHOCTb
byHKINHY, TEPHOANIHOCTD (PYHKITUH, OTPAHUIEHHOCTh
(yHKIIMH, MOHOTOHHOCTh ()YHKILIMH, SKCTPEMYM (DYHKIIHH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYCHUST (PYHKIINU Ha
POMEXYTKE; YMEHHUE NMPOBOAUTH HCCIEI0BaHNE QYHKIIUY;
YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaUuKu GYHKITUH [Tt
peleHns ypaBHEeHUH, HEPaBeHCTB U 3a/1a4 ¢ TapaMeTpaMu;
n300pakaTh Ha KOOPIWHATHOM MJIOCKOCTH MHOKECTBA
peleHni ypaBHEHUH, HEPABEHCTB U UX CHUCTEM;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMHU:
MOCJIEI0BATENbHOCTD, apu(METHYECKast TPOrPECCHs,
reOMETpUYECKas MPOTrpeccus, OECKOHEYHO yObIBarOIIas
reoMeTpHUECKas MPOrPEcCHsl; YMEHHE 331aBaTh
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IIOCJIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIBIO
PEKYPPEHTHBIX (HOPMYIT;

- YMETb OIIEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTD
GbyHKLMHU, aCUMITOTHI Ipaduka GyHKIMHU, IIEpBasi U BTopast
MPOM3BOIHAS QYHKIIMH, TEOMETPHUECKUN U HUBHICCKUIN
CMBICJI IPOM3BOIHOM, IEPpBOOOpa3Hasi, ONPEIEICHHBIN
MHTETpajl; yMEHUE HAXOIUTh aCUMIITOTHI rpaduka
(GyHKLINU; YMEHHE BBIYUCIIAT IPOU3BOJHBIE CYMMBI,
MIPOU3BEACHUS, YACTHOTO U KOMITO3UINH (DYHKIIHH,
HaXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy (yHKIMHU;
YMEHHE HCII0JIb30BATh [TPOU3BOIHYIO JUIsl UCCIIE0BAaHUS
(byHKUUH, JUTsI HAX0XKICHHUSI HAWIy4IIero PelIeHus B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHUX U
(bu3nUecKkux 3a1a4ax, Ui OlpeleIeHUs] CKOPOCTH U
YCKOPEHUS; HaXOUTh IJIOLAAN U 00beMBbI UTYP C
MOMOILBIO UHTETrpaia; HPUBOAUTh IPUMEPHI
MaTEMaTUYECKOT0 MOJEIUPOBAHUS C IOMOIIBIO

TG epeHIaIbHbIX YPaBHEHUH;

- YMETb ONEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMILIEKCHOTO YHclia, opMa 3alluCu KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKas U
anreOpanyeckas); yMeTb IPOU3BOAUTH apu(PMETHUECKHE
JIECTBUS C KOMIIJIEKCHBIMU YU CIIAMU; IPUBOJUTH IPUMEPHI
MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONEPUPOBAThH MOHATHAMU: CPEAHEE
apudmernyeckoe, MeiaHa, HauOOJIbIlIee U HAUMEHbIIEee
3HAYEHMS, pa3Max, TUCIEPCHUs, CTAaHJaPTHOE OTKIOHEHHE
JUTSL OTUCAHUS YMCIIOBBIX JaHHBIX; YMEHUE HCCIIEI0BATh
CTaTUCTUYECKHUE JIAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpauuecKux METOOB U AJIEKTPOHHBIX CPE/ICTB;
rpaUecKy Hccae10BaTh COBMECTHbBIE HAOMIOICHUS C
ITOMOIIBIO AMarpaMM PacCEUBaHHUs U IMHENHON PETrpeCcCUH;
- YMETh HaXOJUTh BEPOSTHOCTH COOBITHI C
UCITOJIb30BaHUEM IpaUIeCKUX METOJIOB; IPUMEHSATH JUIs
penieHus 3a1a4 (OpMYJIbl CIIOKEHHUSI U YMHOKCHHS
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BEPOSTHOCTEH, (POPMYILY TOJHOM BEPOATHOCTH, (hOPMYITY
bepnymn, komOnHaTopHbIe (DaKThl U (HOPMYIIBI; OTICHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE ONIEPUPOBATH
HNOHATUSAMMU: CIy4aiiHas BEJIMYMHA, paclpesielieHre
BEPOATHOCTEN, MAaTEMaTUUECKOE OXKHUIAHNE, TUCIIEPCHS] U
CTaHJAPTHOE OTKJIOHEHHE CIIy4alfHON BEJIMUMHBI, (PYHKIIUU
pacnpeziesieHus: ¥ INIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOI0 U HOPMAJILHOTO PACIPEE/ICHH; yMeHue
HCIIOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIIPENCIICHUN IS
peleHus 3a/1a4; 3HaKOMCTBO C MNOHATUSAMU: 3aKOH OOJIBIINX
qrcesl, METO/IbI BEIOOPOYHBIX UCCIIEI0OBAaHUI; yMEHUE
HNPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIMX YUCEIl B
MPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIMHU: TOUKA,
npsimMasi, JI0CKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN
yroJi, IBYTPaHHBINA yroj, TPeXIPaHHbIA yrod,
IepeceKaroIIrecs, napaiieIbHble U CKPELUBAOIIUECS
IpsIMBbIE, TAPAJUIENBHOCTD U MEPIEHAUKYIISIPHOCTD IPSMBIX
U IJIOCKOCTEM, YTOJI MEXLY IPSIMBIMH, YIOJl MEXAY IIPIMOMN
U TUIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU; YMEHHUE
MCIIOJIb30BaTh IIPU PEILIEHUH 3a7a4 U3yuYeHHbIE (DaKThI U
TEOpPEMBI IIJIJAHUMETPUH; YMEHHUE OLIEHUBATH Pa3MeEpPbI
00BEKTOB B OKPYKAIOILIEM MUPE; YMEHHE ONIEPUPOBAThH
MOHSTHSMH: MHOTOI'PaHHUK, CEUEHNE MHOTOTPAHHHUKA,
MIPaBWJIbHBIN MHOTOTpaHHUK, IpU3Ma, upamMuia, Gurypa u
MOBEPXHOCTh BpaLeHUs, IUIIMH]IP, KOHYC, IIap, chepa,
pa3BepTKa NOBEPXHOCTH, CEYEHUs KOHYCa U LWINH]IPA,
IapajuleJIbHbIE OCH MM OCHOBAHMIO, CEUEHHE 11apa,
IJIOCKOCTh, Kacarommascs chepsl, HIINHIAPA, KOHYCA;
YMEHHUE CTPOUTh CEYeHHE MHOTOTpaHHHKA, U300paxaTthb
MHOTOTPaHHUKH, PUTYpPbI U TIOBEPXHOCTH BpAIlICHHUS, UX
CEYEHHUs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
yYMEHHE MPUMEHTh CBOWCTBA T€OMETpUYECKUX (puryp,
CaMOCTOSITENIHO (hOPMYITUPOBATH ONPEIEICHUS H3ydaeMbIX
¢buryp, BbLABUraTh TMIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reOMeTPHUECKUX (hPUTryp, 000CHOBBIBATH UIIH OMIPOBEPTaTh
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UX; YMEHUE NMPOBOJAUTH KIACCHPHUKAIHIO (PUTYD TTO
pasIMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE
JIOTIOJTHUTEIIbHBIE IOCTPOCHHUS;

- YMETb CBOOOHO ONIEPUPOBATH MOHATHIMU: IUIOLIA/Ib
¢burypsel, 006eM GUTYpHI, BEIUYHHA yTJIa, PACCTOSHHE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHUE MEXY IPSIMBIMH,
paccTosiHuEe MEXAY IIOCKOCTSIMHU, TUIOIIAAb CHEPHI,
IUIOIIAb TOBEPXHOCTH IMPAMHU/Ibl, IPU3MBI, KOHYCa,
LWIMH]pa, 00beM KyOa, IpSIMOYToJbHOTO
napaJiesienunea, IupaMuabl, PU3Mbl, LWIHHIPA, KOHYCA,
1apa; yMeHHEe HaXOIUTh OTHOIIEHUE 00EMOB MOJOOHBIX
¢uryp;

- YMETb CBOOOJTHO ONIEPUPOBAThH MTOHATUIMU: IBUKEHUE,
napajiesibHbl IepeHOC, CHMMETPHS Ha IUNIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00us,
1o100HbIe (PUTYpBI; YMEHUE pacllO3HABATh PaBHbIC U
1oA00HbIE (PUTYPBHI, B TOM YHCII€ B IPUPOJIE, UCKYCCTBE,
apXUTEKTYpE; YMEHHUE UCIIOIb30BaTh T€OMETPUUECKUE
OTHOIIEHMSI, HAXOAUTh F€OMETPUUECKHE BEIUUNHBI (IJIMHA,
yTroJ1, MJIO0UIa b, 00beM) IIPU PELICHUN 33134 U3 IPYTuX
y4eOHBIX IPEIMETOB U U3 PEATIbHOM JKU3HU;

- YMETh CBOOOJIHO ONEPUPOBATh MOHATHAMU:
MPSIMOYTOJIbHASI CHCTEMA KOOPAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOPA Ha YUCIIO, Pa3JI0KEHNUE BEKTOPA IO
6a3ucy, CKalIIpHOe MPOU3BEIEHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YTOJ MKy BEKTOpaMH; yMEHUE
UCIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIN METO IS
pelIeHns TeOMETPUYECKUX 33/1a4 U 33/1a4 IPYTUX y4eOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpua 2x2 n 3x3,
OTIpeIeNIUTENb MaTPUIIbl, TEOMETPUUECKHUI CMBICIT
ONpEAEINTENS;

- YMETbh MOJIEIMPOBATh PEAJIbHBIE CUTYAllUU Ha SI3bIKE
MaTeMaTHKH; COCTABIISATH BHIPAXKEHUS, ypaBHEHUS,
HEPaBEHCTBA U MX CHCTEMBI 10 YCIOBUIO 3aauH,
MICCJIEIOBATh TIOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM
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amnmapara anreOpbl, HHTEPIPETUPOBATH MOTYICHHBIH
pe3ynbTaT; CTPOUTh MaTEMAaTHYECKHE MOJIEIH C IIOMOIIBIO
FEOMETPUYECKUX MOHATUNA U BEJIUYUH, PEIIATh CBSI3AHHBIE C
HUMH [IPAKTHYECKUE 3a]]a4H; COCTABIIATH BEPOSTHOCTHYIO
MOJEJIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTar;
pemars NpUKIaJHbIe 33Ja4l CPEICTBAMH MATEMaTHYECKOTO
aHaJIM3a, B TOM YUCJIE COLIMAIIBHO-O)KOHOMUYECKOTO U
bu3nyecKoro xapaxkrepa;

- YMEHHUE BBIOUPATh MOJIXOAIIMNA METO IJIsl PEIICHUS
3a/1a4y; MOHUMAaHNE 3HAYUMOCTU MAaTEMaTUKHU B U3YYEHUHU
MPUPOTHBIX U OOIICCTBEHHBIX MTPOIIECCOB U SBIICHUH;
YMEHHUE Pacro3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKHU B
HCKYCCTBE, YMEHHUE IPUBOJUTH MPUMEPHI MATEMATHUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaTeMaTUYECKOU HAYKH

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPEJ/ICTBA MOKCKA,
aHaJM3a ¥ UHTePIpETaIn
UHPOpPMALIUU U
UH(POPMAIMOHHBIE TEXHOJIOTHH
JUIs BBITIOJIHEHUS 3a/1a4
npodecCHOHATbLHON
NeSITebHOCTH;

B 001acTH IEHHOCTH HAYYHOT'O NO3HAHMS:
-c()OpMHPOBAHHOCTh MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH U OOIIECTBEHHOHN MpPaKTUKHA, OCHOBAHHOTO Ha
Uajore  KyJlbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr'0 MECTa B MOJUKYJIBTYPHOM MHUDE;

- COBEpIICHCTBOBAHME SI3BIKOBOM M YHUTATEIbCKOM
KyJbTYpbl KaK CpEICTBAa B3aWUMOJECUCTBUS MEKIY
JIFOABMHU U MIO3HAHMS MUPA;

- OCO3HAaHHE IICHHOCTHM HAy4YHOH JEATEIIBHOCTH,
TOTOBHOCTb OCYILIECTBIISTh MIPOEKTHYIO u
HCCIIEI0BATENBCKYIO JEATENBHOCTh MHANBUIYAIBHO U B
rpymre.

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU

M03HABATEJILHBIMH J1efiCTBUSIMU:

B) paboTa ¢ uHpopmanuei:

- BJAJETh HAaBBIKAMH TMOJNy4eHHS WHPOpPMANUU W3
UCTOYHMKOB  DPa3HBIX  THUIIOB,  CaMOCTOSTEIbHO
OCYIIECTBIISITh TIOWCK, aHAJM3, CHUCTEMaTH3aIli0 |
MHTEpOpeTanuio HHGOpMAIMK Ppa3IMYHBIX BHUIOB U
dhopm mpeacTaBIeHNUs,

- CO37aBaTh TEKCThl B Pa3IMUYHBIX (opMaTax C y4eToM

- YMETh ONEPHPOBAThH MOHATHAMU: pallMOHATbHAs (QYHKIIHS,
nokasaresbHast byHKLU, CTeleHHast ¢byHKIMS,
JorapupmMuIecKas byHKIHA, TPUTOHOMETPHUUECKHE
¢byHkunu, odpaTHble (YHKIMH; YMEHUE CTPOUTH IpapuKu
U3YYEHHbIX (yHKUUH, HCHOIB30BaTh TrpaQuKud Mpu
U3y4EHHH MPOIIECCOB M 3aBUCUMOCTEHN, IPU pEIIeHUH 3a7a4
U3 JpYyrux Yy4eOHBIX MPEAMETOB U 3a/lady M3 peabHOU

JKU3HH, BbIPAKATH (I)OpMyJ'IaMI/I 3aBUCUMOCTH  MCKIAY
BCIIMYNHaAMU,
- YMCTb OneprupoBaTh IOHATHUAMMU TOXACCTBO,

TOKJIECTBEHHOE MTpeoOpa3oBaHue, ypaBHEHHE, HEPABCHCTBO,

CUCTEMa YpaBHEHUNW U HEPABEHCTB, PAaBHOCHIBHOCTH
YPABHEHUN, HEPABEHCTB M CHUCTEM, pallOHAJIbHBIE,
UPPALMOHAJIBHEIE, [IOKa3aTeNIbHbIE, CTECIICHHBIE,
jgorapudmuueckue,  TPUTOHOMETPUYECKHE  YpaBHEHUS,

HEpPaBEHCTBA M CHUCTEMbl; yMETh peEllaTb YypaBHEHUS,
HCPAaBCHCTBA U CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX ITPUCMOB;
pemarh ypaBHEHHs], HEPABEHCTBA U CUCTEMBI C TapaMETPOM;
IIPUMCHATE YpaBHCHHA, HCPABCHCTBA, HX CHUCTEMBI [JId
pemiCHUd MATCMATHYCCKUX 3ada4d W 3aad U3 Pa3JIMIHbIX
obyacTell HAyKU U peaIbHOW JKU3HH;

- YMCTb CBOGOIIHO ONCPpUPOBATH NOHATHUAMU: IBUIKCHUC,
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Ha3HA4YeHUS MHPOPMALMU U IENEBOW ayIUTOPHH,
BBIOMpas ONTUMaIbHYIO (OpMy TIpEeACTaBICHHUS U
BU3yaJIM3alluu,

- OILICHUBATh JIOCTOBEPHOCTbD, JIETUTUMHOCTD
nH(pOpMaINH, €€ COOTBETCTBUE IIPABOBBIM M MOPAJIHLHO-
THYECKUM HOpMaM;

- UCHOJB30BaTh CpeacTBa HMH(POPMANMOHHBIX U
KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTUH B  pEIICHUHU
KOTHUTHUBHBIX, KOMMYHHKAaTHUBHBIX u
OpraHU3aIMOHHBIX 33724 C COOJIOJCHUEM TpeOOBaHUI
OpPrOHOMMKH, TCXHUKN 6C3OHaCHOCTI/I, TUT'MCHBI,
pecypcocOepeXeH s, MPaBOBbIX W ITUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MTaCHOCTH;

- BJAJCTh HABBIKAMU pACIIO3HABAHUS W  3alUThHI

napauIeIbHBIA IEPEHOC, CHMMETPHSI Ha TIIOCKOCTH H B
MIPOCTPAHCTBE, TOBOPOT, TPeoOpa3zoBaHue MOA00H,
1o1I00HBIE PUTYPHI; YMETh PACIIO3HABATH PABHBIC U
1o100HBIC PUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYPE; YMETh UCTIOIB30BaTh T€OMETPUUECKUE
OTHOIIICHHUSI, HAXOJIUTh TEOMETPUICCKUE BEITUUNHBI (JITHHA,
YTOJI, TUTOMIA b, 00BEM) MTPHU PEIICHUU 33]1a4 U3 IPYTHX
y4eOHBIX IPEMETOB U U3 PEATBHOM KU3HU

nHpOpManuy, MH(POPMaIIMOHHON 0e30macHOCTH

JIMYHOCTH
OK 03. [1nanupoBatsb u B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS: -yMETb  ONEPUPOBATH MOHATHSIMHA:  PalOHAIBHEIE,
peaIn30BbIBaTh COOCTBEHHOE - c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHWSI, | HPPALIMOHAIBHEIE, [0Ka3aTelIbHbIE, CTEIICHHBIE,

npodeccuoHaIbHOE U
JUYHOCTHOE pa3BUTHE,
IPeINPUHIMATENbCKYIO
NeSITeNbHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHUS MO
IPaBOBOM M (PMHAHCOBOM
I'PaMOTHOCTH B pa3IMYHbBIX
KU3HEHHBIX CHTYaIlUsX;

ATUYECKOTO MTOBEJCHUS;
- CHOCOOHOCTH OIICHMBATh CHUTYallMI0 M MPHUHUMATH
OCO3HAHHBIE PEIIEHUs, OPUEHTHPYICh HAa MOpPAIBbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

- OCO3HaHWE JUYHOrO BKJIaJa B
YCTONYMBOTO OYIYyIIETro;

- OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJMUTEISAM U
(wnM) ApyruM YjieHaM CEMbHU, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPHUHATHUS LIEHHOCTEW CEMEWHOMN
KU3HU B COOTBETCTBHUM C TPAAULUSMU HApOJIOB
Poccun;
OBaanenue
JleliCTBUSIMHU
a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEJIPHO OCYIIECTBJIATh TO3HABATEIHHYIO

IIOCTPOCHHE

YHUBEPCAJIBHBIMM  PeryJsiTHBHbIMHU

jJorapuMuyuecKue, TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

-YMETH ONCPpHUPOBATH IMOHATUAMU: MHOTOI'PaHHHK, CCHCHHC
MHOTOTpaHHHKA, Ky0, Mapaijenenumnesa, npu3Ma, mupamMmmuia,
durypa ¥ TOBEPXHOCTb BpALICHUS, LWIUHAP, KOHYC,
IIOIIa/lb TOBEPXHOCTH MHUPAMUABI, TPU3MBI, KOHYCA,
HUTUHAPA, TUIomans chepbl, 00beM Ky0a, mMpsSIMOYTOJIbHOTO
napajuieNienumne1a, mupamMuabl, TpU3MbL, IUIUHAPA, KOHYCA,
mapa; yMeHue n3o00pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH
BpAIlleHUs], UX CEYCHHs] OT PYKH, C TOMOIIBID YEPTEKHBIX
HHCTPYMCHTOB M DJICKTPOHHBIX CPEACTB, YMCTH pPacCliO3HAThb
CUMMETPUIO B  TPOCTPAHCTBE; YMETh  PAclO3HAThH
IMpaBUJIbHBIC MHOTOT'PAaHHUKU

-YMETh ONEePUPOBATH MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpAWHAT, KOOPAWUHATHEI TOYKH, BEKTOP, KOOPAUHATBI

JeSTEeNbHOCTb, BBIBIATH TMPOOJIEMBbI, CTAaBUTh U | BEKTOPA, CKAISIPHOE MPOU3BEACHHUE, YOI MEXKIY
(bopmMynupoBaTh COOCTBEHHBIE 3a1a4n B | BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOpa HA
00pa3oBaTeNbHON  JEATENbHOCTH W SKM3HEHHBIX | YHCIIO; HAXOAMUTH C MOMOIIBIO U3YYEHHBIX (popmMyI
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CUTYaLUsX;
- CaMOCTOSITENIBHO  COCTAaBJIATh  IJIaH  PEIICHUs
npobIeMbl ¢ y4eTOM  HMMEIOIIUXCA  PECypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH U ITPEAIIOUYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYyAallUsIM;

CIOCOOCTBOBaTh  (DOPMUPOBAHUIO U MPOSIBICHHIO
IIMPOKOM DHPYIUIMH B Pa3HbIX 0O0JacTAX 3HAHUH,
IIOCTOSIHHO ~TIOBBIIIATh CBOM  0Opa3oBaTeNbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh IpUEMbl  pediieKcuu
CUTYyalllH, BBIOOPA BEPHOT'O PELLICHMS;
- YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh
pELIEHNUs 10 UX CHUIKEHUIO;

B) SMOLMOHAJIbHBI ~ HHTEIJIEKT,
C(OPMHUPOBAHHOCTB:!
BHYTPEHHEH MOTHMBALMH, BKIKOYAKOLIEH CTPEMIICHHE K
NOCTWIKEHMIO  LEId U yCIHeXy, ONTUMU3M,
VHHUIIMATUBHOCTb, YMEHUE JCHCTBOBaTb, HMCXOAA U3
CBOUX BO3MOXKHOCTEH;

- SMIATUM, BKJIIOYAIOLIEH CIOCOOHOCTh IOHHMMATh
SMOLMOHAIBHOE COCTOSHUE JPYTUX, YYUTBHIBATh €r0
IIPU OCYLIECTBJIEHUH KOMMYHHKAIMH, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHMUIO;

- COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH

JJIs1 OLCHKH

MpeIoIararo i

KOOPJHMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMs
TOYKaMU

BBICTPAUBaTh OTHOIIEHUS C JPYTMMH  JIIOABMH,
3a00TUTbCA, TPOSIBISITH HMHTEpEC U paspeliarb
KOH(QJIUKTBI
OK 04. DpdextuBHO TFOTOBHOCTh K CAMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M | - YMETh ONEPUPOBATH IOHATHUAMM: CIy4alHBIA OIBIT M
B3aMMO/IEIICTBOBATh U PabOTaTh B | CAMOOIPEIEICHHUIO; cilyyaifHoe CcOOBITHE, BEPOSTHOCTh CIYYaHHOTO COOBITHS;

KOJIJICKTUBE U KOMAaHJIEC,

-OBJIQJICHHEC HAaBBIKAMH Y4eOHO-HMCCIIE0BATEILCKOM,
MIPOEKTHOM M COIMAILHOM JIeATEbHOCTH;

OBaanenue YHHBEPCAJbHbIMH
KOMMYHUKATHBHBIMU JIEHCTBUAMM:

0) COBMECTHasl IeATEIIbHOCTh:

- IIOHUMATh u HUCIIOJIB30BATh MNpCUMylICCTBa

YMETh  BBIYHUCIATH  BEPOSTHOCTH C  HCIOJIb30BAHHUEM
rpaMUecKux METOAOB; MPUMEHATh (POPMYIIBI CIOKEHUS U
YMHOXEHHUSI BEPOATHOCTEH, KOMOMHATOpHbIE (aKTBl U
bopMynbl TIpHU pEIICHUH 3a]ad; OLCHUBATH BEPOSTHOCTH
peaNbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYallHBIMH
BEJIMYMHAMHU; YMEHHUE IPHUBOJAUTH IPUMEPHI MPOSBICHUS
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KOMaHIHOW ¥ UHIMBHUyaTbHOI paboThI;

- TIPHUHAMATh LEIM COBMECTHOM  JEATECIBHOCTH,
OpraHU30BbIBATH U KOOPAUHUPOBATH ACUCTBUA IO €€
JOCTHKECHUIO: COCTaBIIATh IU1aH JEUCTBUH,
pacupenenarb pojd € Y4eTOM MHEHHMM Y4aCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU PabOTHI;

- KOOPJAWHUPOBATh U BBHINOJHATH pabOTy B YCIOBHAX

peanbHOTO, BHUPTYAIbHOTO M  KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYLIECTBIISATh IMO3UTHBHOE CTpaTEruyecKoe
MOBEJICHUE B PA3JIUYHBIX CUTyalUUsAX, MPOSABISThH

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.
OBjajeHHe YHHMBEpPCAJBHBIMH  PeryJasiTUBHbIMH
JeHCTBUSAIMU:

I') IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI 1 apTYMEHTHI APYTUX JIOACH Mpu
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYrUX JIOAECH Ha
OIUOKHU;

- pa3BHUBaTh CIHOCOOHOCTh TMOHHMMATh MHP C TO3UIIUHU
JPYTOro 4eoBeKa

3aKOHa OOJIBIIMX YHCEeN B NPHUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- yMeTh CBOOOJHO OMNEPUPOBATH IMOHATHUSMHU: CTEHCHb C
LeNbIM [OKa3aTeleM, KOpeHb HaTypalbHOW CTEINEeHH,
CTETIEHb C pPAlMOHAJBHBIM IIOKa3aTeJeM, CTEeNeHb C
JEHCTBUTENbHBIM (BeIIeCTBEHHBIM) MOKa3aTeleM,
gorapupM  yHMchIa, CHHYC, KOCHHYC W  TaHICHC
MIPOU3BOJIBLHOTO YUCIIA;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHAMH: Tpaduk
bynkun, obpaTtHas (QyHKUMA, KOMMIO3UIMS (DYHKIUH,
nuHeWHas (QYHKIUS, KBaapaTU4Has (QYHKIWS, CTEHCHHAs
GyHKIMS C LeJabIM TOoKa3aTesleM, TPUTOHOMETPUUYECKHE
¢yHkuMu, oOpaTHbIE TPUTOHOMETPHYECKHE (YHKIIHH,
MoKasarenbHas W Jorapugmuueckas (yHKIUU; YMETh
cTpouTh Tpaduku (YHKIWH, BBIIOIHATH MpPeoOpa3oBaHUs
rpadukoB QyHKINIH;

- YyMETh HWCHOJB30BaTh TpapuKu (QYHKIUH UIS W3YdEeHUS
IPOIIECCOB U 3aBUCHMOCTEH MPH peIIeHUN 3a7au U3 APYrux
y4eOHBIX TPEIMETOB M W3 peallbHOW KHM3HH; BBIPAaXKaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BETMUNHAMU;

- CBOOOJTHO OIEPHPOBATH MOHITHAMHU: YETHOCTh (DYHKIIHH,
NEePUOANYHOCTh (DYHKIMH, OTPAaHUYCHHOCTh (DYHKINH,
MOHOTOHHOCTb GbyHKIUY, JKCTPEMYM ¢byHKIUY,
HauOoJblllee W HaWMEHbIlee 3HadeHWs (QYHKIMM Ha
MIPOMEKYTKE; YMETh MPOBOJMTH UCCIIEIOBaHHE (QYHKIINH;

- YyMETh UCHOJIB30BaTh CBOWMCTBA M Tpaduku QYHKIUN IS
peleHus ypaBHEHH, HEPaBEHCTB M 3a]a4 C TapaMeTPaMu;
n300pakaTh Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBA
pEelIeHNI YpaBHEHWIA, HEPABEHCTB M X CUCTEM

OK 05. OcymiecTBiasTh YCTHYIO U
MHCbMEHHYIO KOMMYHHUKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccuiickoit ®exneparuu ¢
Y4ETOM 0COOCHHOCTEH
COIIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

B o01acTH 3cTETHYECKOr0 BOCIIUTAHUSA

- ACTETUYECKOE OTHOIICHHUE K MUPY, BKIIOUAs ICTETHKY
ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
Tpy/Zia ¥ OOIIECTBEHHBIX OTHOIIEHUH;

- CIIOCOOHOCTH BOCIPUHUMATH PA3UYHBIC BUIBI
HCKYCCTBa, TPAOULMNA U TBOPYECTBO CBOETO M JPYTHUX
HapoJIOB, OIIYIIAaThb AMOIMOHAIILHOE BO3JCICTBUE

- yMeTh OIIepUPOBATH MOHATHUSMHU: cpenHee
apuMeTHYeCKoe, MeJMaHa, HauOoJblliee W HaWMEHbBIIEEe
3HA4YEHUs, pa3Max, AMCIEpCUsi, CTaHJIAPTHOE OTKJIOHEHHE
YHCIIOBOTO HAa0Opa; YMEHHE M3BJIEKAaTh, HHTEPIPETHPOBATH
uHpOpMaLMIO,  TpPEACTAaBICHHYI0 B  Ta0nuuax, Ha
JrarpamMMax, rpadukax, OTpaKaromlylo CBOMCTBA PEalbHBIX
IPOIECCOB M SBJICHWN; NPEACTABIATh HMH(GOPMAIMIO C
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HCKYCCTBA;
- yOeXIEHHOCTh B 3HAUYMMOCTH [UISl JIMYHOCTU U
o0IIecTBa OTEYECTBEHHOTO M MHPOBOTO HCKYCCTBa,
STHUYECKUX KYJIbTYPHBIX TpPagulUil U HapOIHOIO

TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HbIX BHJAX
HCKYCCTBA, CTpEMJICHHE MPOSIBIISITH KadyecTBa
TBOPYECKOH JIMYHOCTH;

OBnazieHue YHUBEPCATBHBIMA KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

a) obuieHue:

- OCYIIECTBISAITh KOMMYHHUKallMd BO BceX cdepax
JKU3HU,

- pacmo3HaBaTh HEBepOaJIbHBIC CPEACTBA OOIICHUS,
IIOHUMATh 3HAUYCHHE COITMAJIbHBIX 3HAKOB,
pacrno3HaBaTh NPEANOChUTKH KOH(DIUKTHBIX CUTYallui U
CMSTYaTh KOH(JIUKTHI;

- Pa3BEpHYTO U JIOTUYHO HU3JaraTh CBOKO TOUKY 3PEHHS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

IIOMOIIBIO TaGHI/II_[ )51 AuarpamMmm; HUCCICA0BATh
CTaTUCTUYCCKUEC JOAaHHBIC, B TOM YHCJIC C IPUMCHCHUEM
I‘pa(i)I/I‘IeCKI/IX MCTOHOB U 3JICKTPOHHBIX CPCACTB,

- yMeThb ONepUpoBaTh MOHATUSMHU: TOUYKa, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYT'paHHbBIN yrod,
CKpeIIHBaOIINecs psiMbIE, napauieNbHOCTh u

NEPIEHIUKYJIAPHOCTD MPSAMBIX M IUIOCKOCTEH, Yrojl Mexay
MPSAMBIMH, YTOJI MEKY NPSIMON U INIOCKOCTBIO, YTOJ MEXKIY

IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKM O IUIOCKOCTH,
paccTosiHue  MEXAY TMPSMBIMH, PACCTOSHUE  MEXKAY
IUIOCKOCTSIMU;

- YMETh HCHOJb30BaTh MPU PEIICHUH 3a7ad H3YYCHHBIC
(dakThl W TEOpEeMbl IUTAHUMETPUHM; YMEHHUE OIICHHBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MUpPa

OK 06. [IposiBIIATH rpa’1aHCKo-
HNaTPUOTHYECKYIO TO3ULHIO,
JEMOHCTPUPOBATh OCO3HAHHOE
NIOBEJICHUE HA OCHOBE
TPaZULIHOHHBIX POCCUHCKHUX
JTlyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C
y4€TOM rapMOHU3aLUU
MEXHAIIMOHAIBHBIX U
MEXPETUTNO3HBIX OTHOILIEHUH,
IPUMEHSTH CTaHAAPTHI
AHTUKOPPYIMLHUOHHOTO
MIOBE/ICHUS;

- OCO3HaHHE 00yJaromuMucs
rpak1aHCKOM UJCHTUYHOCTH;

- LEJICHANpPABICHHOE pa3BUTHE BHYTPEHHEW MO3ULUU
JINYHOCTH  Ha  OCHOBE  JYXOBHO-HPABCTBEHHBIX
IeHHOCTeH HapOJI0B Poccuiickoi ®denepanuy,
HMCTOPUYECKUX U HAIIMOHATBHO-KYJIBTYPHBIX TPaJUIIHM,
(¢bopMUpOBaHHE CHUCTEMBI 3HAYUMBIX  I[EHHOCTHO-
CMBICJIOBBEIX YCTaHOBOK, AHTUKOPPYILIMOHHOTO
MHPOBO33PEHMS,  IPABOCO3HAHHUS,  DKOJOTHYECKOMN
KYJIbTYpbI, CIIOCOOHOCTH CTaBHTh II€IM W CTPOUTH
’KM3HEHHBIE IIJIaHBI;

B yacTu rpaxaaHcKoro BOCHMTAHMS:

POCCUNCKON

- OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U TIPABOIOPSIKA;

- MPUHSITHE TPaAUIIMOHHBIX HAI[MOHATILHBIX,
0011eueI0BEYECKUX T'YMaHUCTHYECKHUX u

ACMOKPATUYCCKUX HGHHOCTGP'I;

- YMETh OIIEPUPOBATh MOHATUAMU: MPSIMOYTOJIbHAS CUCTEMA
KOOPJWHAT, KOOPAWHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKAJSIPHOE MPOU3BEACHUE, YTOJ MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHIE BEKTOpA Ha
YHCII0; HAXOAUTh C TOMOIIBIO U3YYEHHBIX (hOpMYIT
KOOPJWHATHI CEPEeIMHBI OTPE3Ka, PACCTOSTHUE MEXKIY IBYMSI
TOUYKaMHU;

-yMeTb BBIOMPATH TOAXOSIIAN U3yISHHBIH METOJI IS
peleHus 3aauu, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHYECKHE MOJIEIH B TPUPOTHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHE IPUBOAUTH IPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTHYeCKOM HayKH.

- YMETh OIEPHPOBATH MOHITUSMHU: CIyYalHBIA OMBIT U
CIIy4aifHOE COOBITHE, BEPOSTHOCTh CIIYYalHOTO COOBITHS;
YMETb  BBIYHUCIATH BEPOSTHOCTH C  HCIOJIb30BAHHUEM
rpaMUeCcKuX METOAOB; MPUMEHATh (POPMYIIBI CIIOKEHUS U
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- TOTOBHOCTb MPOTUBOCTOSATh UJEOJIOTHH SKCTPEMU3MA,
HallMOHAJIN3Ma, KCeHO(POOWH, JTUCKPUMHHAIMHM TIO0
COLIMAJIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIMOHAILHBIM
MIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B
MHTEpecax Tpa)xJaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOyTpaBIeHUN B 0011e00pa3oBaTeILHOM
OpraHU3alMM U IETCKO-FOHOIIECKUX OpraHu3alusix;

- yYMEHHE B3aUMOJICHCTBOBAaTH C  COLUAIBHBIMU
WHCTUTYTaMH B COOTBETCTBUU C HUX QYHKIHSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K TyMaHUTapHOW U BOJIOHTEPCKOMN
e TeTbHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTh  POCCHUUCKOM  TpaKJaHCKOU
WJEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBa OTBETCTBEHHOCTH Iiepes PomuHoMu,
TOpIOCTH 3a CBOW Kpal, CBOXO PoauHy, CBOM A3BIK U
KYJIBTYPY, MPOIILIOE u HacTosLIee
MHOT'OHAIIMOHAJILHOTO Hapoja Poccuu;

- IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM
CUMBOJIaM, UCTOPHUYECKOMY M MPUPOJHOMY HACIEAMIO,
MaMSATHUKAM, TpaJAUIIHAM HapoJI0B Poccun,
noctwxkeHusiM Poccun B Hayke, HMCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX U TPY/IE;

- ujeiHas yOeXJIeHHOCTh, TOTOBHOCTh K CIIY’KCHUIO U
3amute OTeyecTBa, OTBETCTBEHHOCTD 3a €ro Cyas0Y;
OCBOEHHBIE O0YYAIOIIMMHUCS MEXKIIPEIMETHBIC MTOHSATHUS
Y yHHBEPCAIbHBIC y4eOHBbIE NEUCTBUS (pEryasiTUBHBIC,
M03HaBaTENIbHbIE, KOMMYHUKATUBHBIE);

- CIOCOOHOCTh WX HCIIOJIH30BAHMS B MTO3HABATEIHHOU U
COLIMAIbHOM MPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBIIEHUIO
y4eOHOM  NeATeNbHOCTH, OpraHu3aluu  y4eOHOro
COTPYIHUYECTBA C IEJArorMuyecKuMu paOOTHUKAMH U
CBEPCTHUKAMHM, K  YY4acTHIO B  TOCTPOCHUU

YMHOXXEHHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (DAaKThl U
GbopMynbl IIpU pEIIEHUU 3aJad; OLEHMBATH BEPOSATHOCTHU
peaIbHbIX  COOBITHI; 3HAKOMCTBO CO  CIy4aillHBIMHU
BEIMYMHAMHU; YMEHUE MPUBOAUTH IMPUMEPHI MPOSBICHUSA
3aKOHa OOJIBIIMX YHCEN B TNPHUPOIHBIX M OOIIECTBEHHBIX
SBIICHUSAX
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WHIMBUYAIbHOM 00pa30BaTeNbHOM TPAEKTOPUH;
- OBJIaZICHNE HABbIKAMH Y4eOHO-HCCIIe10BaTEIbCKOH,
IIPOEKTHOM Y COLMAIILHOMN NEATEIBHOCTH

OK 07. CopneiictBoBath
COXPaHEHHIO OKPY)KAOIIEH
Cpenbl, pecypcocOepexeHHIo,
NPUMEHSTH 3HaHUS 00
W3MEHEHUU KJIMMAaTa, IPUHIUIIBI
OEpeKITMBOTO TIPOU3BOJICTBA,

3¢ peKTUBHO IEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITUX;

- HE TMpPUHUMATH JCHCTBUA, MNPUHOCAIIUE BpE.
OKpY>Kalolleu cpene;

- YMETh MIPOTHO3UPOBATH HeOJIaronpusTHHIC
HKOJIOTMUECKHE  TOCIEACTBUS  MpeANpPUHUMAEMbIX

JENCTBUMN, IPEAOTBPAILATh UX;

- pacuIMpUTh ONBIT JEATEIBHOCTH 3KOJIOTMYECKOil
HalpaBJIeHHOCTH;

- pa3pabaTbIBaTh IJIAH PEUICHHs MPOOJIIEMBI C YYETOM
aHaIn3a UMEIOIINXCS MaTepHalIbHbIX u
HeMaTepuaIbHBIX PECYpPCOB;

- OCYILECTBJIATh LIEJICHANIPABICHHBIM MOUCK NepeHoca
CPEACTB U CIIOCOOOB ACHCTBUS B NMPO(HECCHOHAIBHYIO
cpeay;

- yMETb IE€PEHOCUTh 3HAHUS B II03HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEIEATEIbHOCTH;

- mpeayiaraTb HOBbIE NPOEKTHI, OLEHUBATh HUJAECU C
MO3ULMM HOBU3HBI, OPUTMHAJIBHOCTH, INPAKTUYECKOU
3HAYUMOCTH;

- JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTh
KOPPEKTUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3YJIBTATOB LIEIAM

- YMETb ONEepUpPOBaTh MOHATHAMHU: (PYHKIHS, HEPEPHIBHASL
GbyHKIUS, TPOU3BOAHAS, IMEPBOOOpa3Hasi, OIpeaeIeHHBIN
UHTErpajl; yMeTh HAaXOJIUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX

byHKIHH, HCIIONb3YS CIIPaBOYHbIE MaTepHuabl;
UCCIIEIOBaTh B  MPOCTEMINMX ciydasx (yHKOUM Ha
MOHOTOHHOCTb, HAaxXOJIUTh HAWOONbLINE U HAUMEHbIINE

3Ha4eHUs1 (YHKUMUHA; CTPOUTH IpadUKd MHOTOYJICHOB C
UCIIOJIB30BAHUEM aNlapara MAaTeMaTHYeCKOro aHaIH3a;
OPUMEHATh TPOU3BOAHYIO TpU pPELIeHHH 3aJad  Ha
JBW)KEHUE; PelaTh MPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H Ha
HauOoJbIINE M HAUMEHbLIME 3HA4YEeHUs, HAa HaXOXKICHUE
MyTH, CKOPOCTU U YCKOPEHHS,

- yMeTh OIEpPUpPOBaTh MOHATUAMHU: JIBKEHHE B
POCTPAHCTBE, MONOOHBIE (QHUTYpBl B  MPOCTPAHCTBE;
UCMOJb30BaTh OTHOIIEHHE IUIOMAJeH IOBEpXHOCTEH U
00BeMOB MOJOOHBIX (GUTYp MPH PEIICHUHU 3a/1aY;

- YMETh BBIYMCIATH T'€OMETPUYECKHE BEIUYMHBI (JUIMHA,
yToJ1, IUIOIA/Ab, 00bEM, IIIOIA/Ab MOBEPXHOCTH), UCTIONIB3YS
U3y4eHHbIE (POPMYIIBI U METOBI

IIK.4.2 OpopMisATh OTYETHYIO U
TEXHUYECKYIO0 JOKYMEHTAII0 B
nporecce PYKOBOJICTBA
BBINOJIHSEMBIMU paOOTaMHU.

- TOYHOCTb U TPaMOTHOCTBH Oq)OpMJ'IeHI/IH TEXHOJIOTHYECKOH AOKYMCHTAIIUU;
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B pesynbrare ocBoeHus yuyeOHOW AMCHUUIUIMHBI CTYAEHT JOJDKEH (OpPMHUPOBATH CIEAYIOIINE
JIMYHOCTHBIE pe3ynbTathl (Hanee — JIP):

JIP.2 IIposiBisronuii akTUBHYIO TPAXKJAHCKYIO MO3UIMIO, TEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
MPUHIUIIAM YECTHOCTU, MOPSAJIOYHOCTU, OTKPBITOCTH, SKOHOMUYECKH AKTHUBHBIA W YYacCTBYIOLIUU B
CTYJCHUYECKOM M TEepPPUTOpPUAIHLHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 10OpPOBOJIHYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YUaCTBYIOUIHHA B ACATEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIHIA.

JIP.4 TIposBIasrOmMN U JEMOHCTPUPYIOIINN YBOXKEHHE K JIFOISM TPYy/ia, OCO3HAIOIINKA IEHHOCTh
cooctBenHoro Tpyna. Crpemsmuiicis K (QOPMHPOBAHUIO B CETEBOM cpele JUYHOCTHO H
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAN.

JIP.23 [TomyueHne o0y4JaromMMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CaMOpeaTn3aus TMYHOCTH.

JIP.30 OcymecTBisSOMUANA TOUCK M HUCHOJb30BaHWE HMHPOpMAlMKA, HEOOXOAUMOW s
3¢ (EKTUBHOTO BBITOTHEHUS PA3IUYHBIX 33124, TPOPECCHOHATHHOTO M IMYHOCTHOT'O PAa3BUTHSI.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUILJIMHBI (ITPEJIMETA)
2.1. O0beM y4eOHOM NMCHUILINHBI (MPeAMeTa) U BUAbI Y4eOHOH padoThI

Bup yueOHoii paboTbl

O0BEéM B yacax

O0bEéM o0pa3oBaTeIbHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 340
B TOM YHUCIJIE:
OCHOBHOE coJIep:KaHue 274
B TOM YHUCIJIE:
JIEKIINH, YPOKHU 172
IIPAKTUYECKUE 3aHITHSI 102
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COIePKAHUE 32
B TOM YHCIIE!
TEOPETHYECKOE 00ydYCHHE 20
MPAKTUYECKHUE 3aHSITUS 12
IIpoMe:kyTOUHasI aTTECTALMSA 34

Ilpomerncymounas ammecmavus 6 ghopme 3x3amena (1 cemecmp)

Ilpomesncymounas ammecmavyusn 6 ghopme sxzamena (11 cemecmp)
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2.2. TemaTuyeckuii IJIaH U cojiep:kanue yueoHo qucuuminnsl (mpeavera) OY In.0711 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIETEHIITUH
Conep:kaHue y4e0OHOro MaTepuasa, IpakKTU4ecKue 3aHATHS, Oo0bem (OK) n
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITe/IbHAs padoTa 00y4aromuXxcs 4yacos JIHYHOCTHBIE
pe3yJIbTaThI
(JIP)
Paznea 1.
YucioBblie 1 OyKBEeHHbIE 14
BbIpakeHus. PazBurue noHaTHs o
ymcIIe.
BBenenue. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
OsznakomiieHHe oOyJamomuxcs ¢ ¢GopMamMH TeKylmed M MPOMEKYTOYHOH aTTeCTallWy,
OCHOBHOM M JOIOJIHUTENBHOM JIMTEPaTypol IO Kypcy MAMCLMIUIMHBI WU IPOBEACHUE
MHCTPYKTaXKa [0 TEXHUKE OE30MMACHOCTH.
Tema 1.1.Yucna u BeUncCICHUS. Maremarnka B HayKe, TEXHUKE U IIPAKTUUYECKOM neATenbHOoCTH. Llenu u 3anaun n3ydeHus 2
Bripaxkenus u npeoOpa3zoBaHusl. MaTeMaTHKH Npu ocBoeHuu crnenuainbHoctei CIIO.
JleiicTBUS HAZl OJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
JeCATUIHBIMU po0smMu. [leiicTBus co creneHssMu.PopMysbl COKpaIIEHHOIO YMHOXEHHUS.
VYrpouieHne BbIpaXeHU.
Tema 1.2. HatypanbHbie, 1ieTbIe, Conep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
paloHaIbHbIE, UPPALlMOHAIbHbBIE Jennmocts nensix uncen. [lenenue ¢ octatkoM. Cpasnenus.Pemenue 3anau ¢ 2
quca. 1[EJI0YHMCIIEHHBIMU Hen3BeCTHbIMU. HaTypanbHble, 1ieble U pallMOHAIbHbIE YUCIIA.
Tema 1.3. [lelficTBUTENBHBIE YUCIIA. Copepxxanue yyeOHOIo MaTepuasa JIP 2,4,23,30
[TpuOnmxeHHbIE BBIYUCIIECHUS. JeiictBurenpHbie yncna. ApudmMerndyeckue neicTBUs Haja ynciaMu. CpaBHEHHE YHCIIOBBIX
BbIpaXEHUI. Pelenne 3a1au ¢ 1eJI0YNCIEHHBIMY HEN3BECTHBIMU. OnpeaieieHue MOy 2
JIEHCTBUTEILHOTO YUCIIa, CBOMCcTBAa MOy is. [IpubmmkenHbie Beraucienns. HaxoxaeHme
NpUOJIMKEHHBIX 3HAUYCHUH BEJIMYHMH U TIOTPEIIHOCTEH BhIUMCIIEHUH (aOCOIIOTHON U
oTHOCUTeNbHOM). [TpuOarkeHHbIe BHIYMCICHUS U pellIeHre TPUKIIaJHBIX 3a/1a4.
Tema 1.4. [IpakTuueckoe 3aHsATHE Copepxxanue y4yeOHOro MmarepuaJia 2 JIP 2,4,23,30
Nol «Yucina v BBIYUCICHUSD) ITpakTrueckoe 3anaTue Nel nmo reme «Hucna v BBIYACICHUS»
Tema 1.5.JIunelinble paBHEHUS U Conepxxanue yueOHOIro MaTepuaJia 2 JIP 2,4,23,30
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1 2 3 4
HepaBeHCTBA. CHCTEMBl TMHEHHBIX Jlunelinble, KBapaTHbIC, IPOOHO-JIMHEHHBIE ypaBHEHHS U HepaBeHCTBA. CIIOCOOBI pelIeHus
YpaBHEHU. CHCTEM JIMHEHHBIX ypaBHEHUM. CHCTEMbI IMHEHHBIX HEPABEHCTB.
Tema 1.6. [IpakTuueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
No2 «JIuneliHble ypaBHEHUS U [IpakTnueckoe 3anatue Ne2 no teme «JIuHeiiHbIE ypaBHEHHS U HEPABEHCTBA 2
HEPABEHCTBA»
Tema 1.7. Pemienue IIpodeccnoHaLHO-OPMEHTHPOBAHHOE COIeP:KAHUE OK 01
npoeCCHOHATBHBIX 3ajad. [TpocThie mpOLEHTHI, pa3Hble CIOCOObI UX BblunciaeHUs. CliokHbIe POLEeHThI. [Ipo1ieHThI B 2 JIP 2,4,23,30
npodecCHOHATIBHBIX 3aJayax.
Pasgean 2. 8
DYyHKIUH.
Tema 2.1. Onpenenenue 4nciaoBon Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
(GyHKLINU ¥ clIOCOOBI ee 3a/1aHusl. Oynkuuu. O6acTh onpeieieHns 1 MHOXKeCTBO 3HaueHuil. ['padux ¢pynkuuu. [locrpoenue
CaoiicTBa (yHKIHU. rpaduKoB QYHKIUH, 3aJaHHBIX Pa3MTUYHBIMU crioco0amu. CBOMCTBA (DyHKIIHA:
MOHOTOHHOCTb, Y€THOCTh M HEYETHOCTD, IEPUOANYHOCTb, OTPAHUYEHHOCTh. [IpoMexyTKH
BO3pacTaHus U yObIBaHMsI, HANOOJbIIIEE U HAUMEHbIIIEE 3HAaYSHUsI, TOUKH SKCTpEMyMa
(JIOKaIbHOT'O MaKCUMyMa U MUHUMYMA). Buinyknocms ¢ynxyuu. I'padudeckas 2
uHTepnpeTanys. [[pumeps! (yHKIIMOHATBEHBIX 3aBUCUMOCTEH B peabHBIX MpoIeccax u
apneHusx. [IpeobpazoBanus rpadMKoB: MapauieNbHbIM NEPEHOC, CHMMETPUS OTHOCUTEIIBHO
ocell KOOpJMHAT U CUMMETPHUS OTHOCUTENILHO Hayaia KOOpJAUHAT, CHMMETPHUS OTHOCUTEIIBHO
npsAMOM Y = X, pacmsdicenue u cocamue 80016 ocetl Koopounam. IToHATHE 0 HETIPEPBIBHOCTH
Gynkuuu. OcrosHble meopemvl 0 HenpepbleHbIX PYHKYUSX.
Tema 2.2.Pemenne 3anau. Copepxanue yueOHOro Mmarepmuasa JIP 2,4,23,30
CrenenHas GyHKIMS C HaTypaJlbHBIM MIOKa3aTelleM, €€ CBOMCTBA U rpaQuK. Bepmukanvhble u
20pU30HMANbHbIE ACUMNIMOMbL 2paduros. I paguxku OpoOHO-TUHEUHbIX (YHKYUIL. 2
[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOicTBa U rpaduk. Jlorapupmuueckas QyHKuus,
ee CBOicTBa U rpaduk.
Tema 2.3. OOparHas QpyHKIuS. Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
Cnoxnas ¢pyHkuus (komno3unus). Bzaumuo oOpatubie pynkumun. O6acTh onpeaeaeHus 1 2
o0nacTh 3HaueHu oOpatHoil pynkumu. I'paduk odparnoit pynkiun. Haxoxaenue ¢pyHkuuy,
00paTHOI TaHHOM.
Tema 2.4. [IpakTuueckoe 3aHsTHE IIpogeccrnoHaILHO-0PHEHTHUPOBAHHOE COAEPKAHUE 2 JIP 2,4,23,30
No3  «DyHKIHNY. [Tpaktrueckoe 3ansaTue Ne3d o teme «OyHKIIUN.
Paznea 3. 32
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Tpuronomerpus.
Tema 3.1. Yucioast OKpy>KHOCTb. CopnepxxaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Yucnosast OKpyKHOCTb. UMCII0Bast OKPYKHOCTh HA KOOPAMHATHOM INIOCKOCTH.
Tema 3.2. Cunyc u kocunyc, TanreHc | Cojep:kanue yueOHOro MaTepuaJia JIP 2,4,23,30
1 KOTaHI'€HC. CuHyC, KOCUHYC, TAHT'€HC 1 KOTAHI'€HC YUCIIA.
Tema 3.3. Tpuronomerpuueckue CopepxaHue y4eOHOIro MaTepuasa JIP 2,4,23,30
(yHKIIMU 9MCIIOBOTO apryMEHTA. CuHyc, KOCUHYC, TAaHT'€HC, KOTAHT€HC MPOU3BOJIBHOTO yriia. Panuannasa mepa yria. Cunye,
Tpuronomerpuueckue GyHKIUU KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTHU ABYX YIJIOB. CHHYC U KOCUHYC ABOWHOIO yIJIa.
YIJI0BOI'O apryMeHTa.
Tema 3.4.Ilpaktuueckoe 3ansatue Ne4 | Comep:kaHue y4eOHOT0o MaTepuasa JIP 2,4,23,30
«HucnoBast OKpyKHOCTBY. ITpakTueckoe 3anstue Ned no teme «HucaoBast OKpy>KHOCTbY.
Tema 3.5.OyHKIIH y=COSX, Y=SINX Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
ux cBoiicTBa u rpadpuku. yHKIUU Tpuronomerpuueckue GyHKIMU y=COSX, Y=SINX, UX CBOICTBA U rpaduKu, IEPUOJUIHOCTb,
y=10X, y=CtgX ux cBOWCTBa U OCHOBHOU mepuoj. TpuroHomerpudecknue GyHKIuU y=tgx, y=CtgX, ux CBOWCTBa U TpaduKH,
rpaduKu. NEPUOANYHOCTb, OCHOBHOM MEPUOI.
Tema 3.6. OOpatHble Copaepixanue ydyeOHOIro MaTepuasa JIP 2,4,23,30
TPUTOHOMETpHUUYECKHE (DYHKIUH. ApKCHHYC, apKKOCHHYC, apKTaHT€HC, apKKOTaHTeHC uncya. OOpaTHble TPUTOHOMETPUUECKUE
(GYHKIIMH, UX CBOWCTBA U IpaQUKH.
Tema 3.7. IIpeoOpazoBaHue Copepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
rpa¥KOB TPUTOHOMETPUUYECKUX [Tpeobpa3zoBanne rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHUM, IPUMEHEHUE T€OMETPUUECKUX
GyHKIHH. npeoOpa3oBaHuil (CABUT U Jeopmalius) Mpu nocTpoeHnu rpadpukos. ['apmonnyeckue
Kosie0aHus. Penienne npukiagHbIx 3a4a4.
Tema 3.8.IIpaktudeckoe 3ansarue Ne5 | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
«['papuxu ocCHOBHBIX [TpakTrueckoe 3ansTue N5 no teme «I'paduku OCHOBHBIX TPUTOHOMETPUUYECKUX (PYHKIIHI.
TPUTOHOMETPHUYECKUX (DYHKIUI».
Tema 3.9. Tpuronomerpuueckue Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
(GYHKIIMU CYMMBI M pa3HOCTH OcHoOBHBIE TPUTOHOMETpHUUECKUE TOKAECTBA. DopMyIibl ipuBeneHUsA. POpMyYIIbl CIOKEHUS.
aprymMeHToB. OCHOBHbIE @opmyibl  yaBoeHUs. DPopmyabl nonroeuHHo20 yena. Buipaoicenue mpuconomempuueckux
TPUTOHOMETPUYECKHE TOKIECTBA. @yHKYULL Yepe3 ManeeHc NONOBUHHO20 apeyMeHmda.
Tema 3.10. IIpeoOpa3oBanue cymm u | Comep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
pou3BeAcHNH Tpuronomerpuueckux | [IpeoOpa3oBaHusi CyMMBbI TPUTOHOMETPUYECKUX (YHKIUI B IPOU3BEACHUE U TIPOU3BEICHHS B
GhyHKIHIA. CyMMY.
Tema 3.11. IIpakTnueckoe 3ansTue IIpojeccnoHaILHO-0PHEHTHPOBAHHOE COAEPKAHUE JIP 2,4,23,30
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Ne6 «IIpeobpazoBanue [Tpaktuyeckoe 3anstue Ne6 o treme «lIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUIN.
TPUTOHOMETPUUYECKUX BBIPAKEHUI.
Tema 3.12. [Ipocreiimue Copaepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
TPUTOHOMETPUUYECKUE YPAaBHEHUS U [Tpocreiimue TpuroHoMeTpu4ecKue ypaBHeHus. Pelenns TpuroHoMeTpu4eckux ypaBHEHU. 9
HEPaBEHCTBA. IIpocmerivuue mpuconomempuueckue nepagencmea. CriocoObl peleHus IPOCTEHIINX
TPUTOHOMETPUUYECKUX YPABHEHUHN M HEPABEHCTB.
Tema 3.13. OcHOBHBIE METO/IBI Copepxxanue yueOHOIro MaTepuasa JIP 2,4,23,30
peLeH s TPUTOHOMETPUUYECKHUX Pemienue TpUroHOMETPUYECKUX YPABHEHUI C IOMOIIBIO YHCIOBOW OKPYKHOCTH; pelleHUEe
ypaBHeHH. OTHOPOTHBIE TPUTOHOMETPUYECKHX YPAaBHEHHI C IOMOIIBI0 OCHOBHBIX METOJOB: 3aMEHBI MEPEMEHHOH, 9
TPUTOHOMETPUUYECKUE YPABHEHHUS. pa3JIOKEHUS] HAa MHOXKUTENW. PelieHue OJHOPOIHBIX TPUTOHOMETPHUUECKUX YpaBHEHUH.
[Ipumenenne ¢Gopmyn npeoOpa3oBaHUsl TPUTOHOMETPHUECKUX (YHKIMHM TPH pEIICHUH
TPUTOHOMETPUUYECKUX YPAaBHEHUH.
Tema 3.14.1IpakTuueckoe 3aHaTue Copeprxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
Ne7 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansatue Ne7 1o reme « TpuroHomeTpuyeckrue ypaBHEHUS! U HEPaBEHCTBAY. 2
YpaBHEHHSI 1 HEPABEHCTBAY.
Tema 3.15. Pemenue IIpodeccnonaIbHO-0PHEHTUPOBAHHOE COAEPIKAHUE IIK 2.4
npodeccuoHaNbHbIX 3a/1a4. [IpeoOpa3oBaHus TPUTOHOMETPUUECKHUX BbIpakeHUU. PopMmyna mepexona OT CyMMBbI ABYX JIP 2,4,23,30
GyHKIMH ¢ pa3nuyHbBIMH KO3()(UIMEeHTaMU B OJHY U3 TPUTOHOMETPHUYECKHX (DYHKIHI. 2
Pemenne THMOBBIX 3a7ad Ha NpUMEHEHHE (GOPMYN TMPH TPeoOpa3OBaHUH BBIPAKECHHM.
Vcnionb30BaHuE CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIIMHU B MPO(eCCHOHAIBHBIX 33/1a4ax.
Tema 3.16.1IpakTuyeckoe 3anarue Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
Ne8 «Tpuronomerpudeckue [Tpaktuyeckoe 3ansaTue Ne§ o reme «TpuroHomerpudeckue GyHKIUN. 2
GyHKITUN.
Pa3nea 4.
Havana matemaTu4eckoro 16
anaausa. [lpousBognas pyHkuum.
Tema 4.1. Yucnoseie Copaepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
nocneaoBarenbHOCTH. [Ipenen Onpenenenre YUCIOBOM MOCIEN0BATENBHOCTH. [[puMepbl YMCIOBBIX MOCIEI0BATEIILHOCTEN.
YHCIIOBOM MMOCIE10BaTEILHOCTH. CriocoObI 3a1aHUS U CBOMCTBA YUCIIOBBIX MTOCIIEI0BATEIbHOCTEN. BhIuncieHne 4ieHoB
ITpenen pynkuuu. nocienosarenbHocTU. [loHsTHE O IIpeaene nocienoBaTenbHOCTH. CylllecTBOBaHUE Mpeiena 2

MOHOTOHHOM OTpaHUYEHHOU IOCIEA0BATENBHOCTHU. JJIMHA OKPYKHOCTH U IUIOLIaAb Kpyra
KaK IIpeJielibl ocIe10BaTeIbHOCTEH. beckoHeuHO yObIBatoIIas reoMeTpruecKas porpeccHs
u ee cymMma. Teopemvul 0 npedenax nocnedosamenvrnocmei. Ilepexod k npedenam 6
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Hepagencmeax. CyMMHpPOBaHUE M0OCie10BaTeNbHOCTEN. [ToHSTHE O HEIPEPBIBHOCTH
bynkuuu. OchosHvle meopemul 0 Henpepblghvlx pyukyusax. [lonamue o npedene ynxkyuu 6
mouke. Ilosedenue ¢hynxyuil na beckoneynocmu. Acumnmomal.
Tema 4.2. Onpenenenue Coaep:xanue yueOHOIro MaTepHuaJia JIP 2,4,23,30
IIPOU3BOJHON. Brruncnenue [TonsiTe o mpou3BoAHON PyHKIMH, PUZNIECKUNA U TECOMETPUIECKUN CMBICI TIPOU3BOTHOM.
IIPOU3BO/IHBIX. Juddepenuman Gpynxuuu. [IponsBoaHble CyMMBI, pa3HOCTH, IPOU3BEICHHS U YACTHOTO.
[Tpon3BoiHBIE OCHOBHBIX 3JIEMEHTapHbIX GyHKUUN. BTopas npoussoanas. Bropas
pou3BO/IHAs U ee pusnueckuil cMpica. HaxoxxaeHue ckopocTu JiIs mporuecca, 3alaHHOro
dbopmyioii u rpadukom. BeraucieHre mpon3BOIHBIX.
Tema 4.3. [ludpdepennupoBanne Copnepixanue y4eOHOro MaTepuasa JIP 2,4,23,30
CIIOKHOU ()YHKITHH. IIpoussoonvie croschotl (komnozuyuu) u oopamnou ynxyui. Croxxaas QyHKIUsS
JuddepenunpoBanue odpaTHOM (xommozutus Gyukiwii). Juddepenmposanne dpyukimn y = f(kx+m).
byHKIHN.
Tema 4.4. [IpakTuueckoe 3aHATHE IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
Ne9 «IIpouzBoaHast pyHKIUMY. [TpakTrueckoe 3ansaTue Ne9 no teme «IIponsBogHas GyHKIUN.
Tema 4.5. YpaBHenue kacarenbHol kK | Coep:kaHue yueOHOro MaTepuaa JIP 2,4,23,30
rpaduKy QyHKIHH. VYpaBHeHUe KacaTeNbHOU K TpapuKy QYHKIMU. AITOPUTM COCTABIICHUS YPaBHEHUS
KacaTeNbHOU K rpaduKy QyHKIUH.
Tema 4.6. IIpumenenue npoussoguoil | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
IUIsL MiCCTIeTOBaHUs (yHKIIHU. [TpuMeHeHne POU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMIA U TIOCTPOCHUIO TPAPHKOB.
BeprukanbHble 1 TOPU30HTAIBHBIE ACUMITOTHI TpaduKoB. I paghuxu OpobHo-1uHeliHbIX
Gdynxyuil.
Tema 4.7. Ilpumenenue npoussoguoil | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
TUTsL HAXOKICHUST HAMOOJBITNX U Hcrionp30BaHue MPOU3BOAHBIX TIPH PEIICHUN YPaBHEHUH U HEPABEHCTB, TEKCTOBBIX,
HAaMMEHBIINX 3HAUYCHUH BEJINYHH. (GU3MUECKUX U TEOMETPUUYECKHX 3a7a4, HaX0XKJICHUH HauOOJIbIINX U HAUMEHBIINX 3HAUYCHHH.
[TpuMepbI HCTIOTB30BaHMS IPOU3BOTHON JJIST HAXOXKICHUS HAWITYUIIIETO PEIICHHS B
NPUKIAJHBIX 331a4ax. HaxoxkieHrne cKopocTu A polecca, 3a1aHHOro (GopMysion win
rpaduKoM.
Tema 4.8. [IpakTuueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30

Nel0 «IIpumeHnenue nmpou3BOAHOM
byHKIHN.

[Tpaktrueckoe 3ansaTue NelO o reme«lIpuMeHeHre MPOU3BOTHON (YHKITUN.
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Paspean S.
I'eomeTpusi. [IpsiMble U MJIOCKOCTH 32
B IIPOCTPAHCTBe.
Tema 5.1. Axcuomsl crepeomerpur, | Coaep:kanue yueOHOro MaTepuasia OK 04
HEKOTOPBIE CIIEICTBUS U3 HUX. I"'eomeTpus Ha ruiockocTH. [IpsiMble U MIIOCKOCTH B TpOCTpaHcTBE. OCHOBHBIE MOHATUS JIP 2,4,23,30
cTepeoMeTpuu (TOoUKa, MpsiMast, INIOCKOCTh, IPOCTPAHCTBO). [lonsamue 06 akcuomamuyeckom 2
cnocobe nocmpoenus ceomempuu. bpeitH-punr «lIpuMeHeHne akcuom cTepeoMeTpUn U UX
CIEICTBUI.
Tema 5.2.IlpakTudeckoe 3aHITHE Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
Nell «IIpumenenue akcuom [Ipaktuueckoe 3ansatue Nell no reme«lIpuMeHeHre akCUOM CTEpPEOMETPUN» 2
CTEPEOMETPUI.
Tema 5.3. [TapamnensHocTs npsAMbIX, | Coaep:kanue yueOHOro MaTepuasia JIP 2,4,23,30
MPSIMON U TUIOCKOCTH. B3aumHoe pacnionoxeHue JByX IpsIMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, TapAIIICIIbHbBIE
[TapanmnenbHOCTb IIIOCKOCTEN. U CKpeluBaromuecs npamMsle. [lapannensHslie npsMele B npoctpadcTse. [lapaninenbHocTs 2
IIPSIMOM M INIOCKOCTH, IPU3HAKKU U CBOMCTBA. PaccTosiHME MEX Ay NapajljieIbHBIMU
IUIOCKOCTAMH. B3auMHoe pacnionoxenue IByX miockocteil. [lapaninenbHOCTh IIIOCKOCTEN,
IIPU3HAKYU U CBOMCTBA. TeopeMbl 0 napaJuIebHbIX MIIOCKOCTSIX.
Tema 5.4. [IpakTiueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel2 «[lapannenbHOCTh NPSMBIX U [TpakTueckoe 3ansaTue Nel2 no reme«llapamienbHOCTb IPSIMBIX U MIIIOCKOCTEM». 2
IIJIOCKOCTEMN.
Tema 5.5.CkpemuBaronyecs Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
IPSIMBIE, YTOJI MEKIY MPSAMBIMH. PaccTosHre Mexny CKpeIMBaOIUMUCS NpsAMbIMU. ONpeaeeHue CKPEeIUBAIOIIUXCSI 9
IpsIMBIX, 0003HaYEHHE, MPU3HAK CKPEIINBAIOIINUXCS MPSAMBIX. YTOJI MEXAY NPSIMbIMU B
IIPOCTPAHCTBE.
Tema 5.6.1IpakTrueckoe 3aHsTHE Copepxxanue yueOHOIo MaTepuasa 5 JIP 2,4,23,30
Nol3 «Yron Mexay npsSIMbIMI. ITpakTueckoe 3ansaTre Nel3 mo TeMe«YToa MexX1y TPSIMbIMU).
Tema S.7.Terpasap u Copaepxxanue yueOHOro MmaTepuasa
napasienenunesn. Pemenue 3amgad. Onpenenenne TeTpadapa, napamenenunena. CpoiicTsa napamienenumnena. [locrpoenue 2 JIP 2,4,23,30
ceyeHuil. Penienue TMNOBBIX 3a/1a4
Tema 5.8. [IpakTnueckoe 3aHATHE Copepxxanue y4yeOHOIro MaTepuasa 2 JIP 2,4,23,30
Nel4 «Terpasap. Ilapamnenenunen» | Ilpaktuueckoe 3anstue Nel4 no teme«Terpasap. [lapamnenenuneny
Tema 5.9. [leprieHIUKYyIAPHOCTH Conep:kanue y4eOHOT0 MaTepuaJa 2
IIPSIMOM U TUIOCKOCTH. YTOJI MEXAY Ilepecekaroniuecs, napaJiIeIbHbIE U CKPEIUBAOIINECS TIPSIMBIE. YTOJI MEXIY IPSIMBIMU B JIP 2,4,23,30
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IPSIMOM U TIOCKOCTBIO. npoctpanctse. [leprnenaukynsapHocTs npsiMbIX. [lapamienbHOCTh U NEPIEHIUKYISIPHOCTD

IPSIMOM U TUIOCKOCTH, IIPU3HAKU U CBOMCTBA. llepreHauKysap U HaKJIOHHAS K INIOCKOCTH.

VYrois Mexay NpsAMOM U IUIOCKOCTBIO. PacCTOsIHUSA OT TOYKHU 110 INIOCKOCTH. PaccTostHue ot

IPSIMOM 10 IVIOCKOCTH. Teopema o Tpex neprneHauKyisapax. Paccrosnue mexay

NapajuIeJIbHBIMU IIJIOCKOCTSIMU. PaccTosiHue MKy CKpelMBatOIIMMHUCS IPSMBIMU
Tema 5.10.IIpakTrueckoe 3aHsTHE CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
Nel5 «llepnenaukyssp u [TpakTrueckoe 3ansatue NelS no reme «lleprneHAUKYIsSp U HAKIIOHHBIEY. 2
HAKJIOHHBIE.
Tema 5.11./IByrpansslii yroi. Copepxanue yuyeOHOro MaTepuasa JIP 2,4,23,30
[lepneHuKyIsIPHOCTD IJIOCKOCTEH. [lepneHAuKyISIPHOCTD MJIOCKOCTEH, MPU3HAKU U CBOMCTBA. JIByrpaHHBI yroJil, TMHEHHBIH 2

yroJl ABYTPaHHOIO yria. Yo MeXIy IIIOCKOCTSIMHU.
Tema 5.12.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Nel6 «llepnennukynsipHbie [TpakTrueckoe 3ansaTue Nel6 no reme «llepneHaANKyIApHBIE TNIOCKOCTH. 2
IIJIOCKOCTU.
Tema 5.13. U300paxenue IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COleP:KaAHME JIP 2,4,23,30
IIPOCTPAHCTBEHHBIX (PUTYD. [TapannensHoe npoekTHpoBanue. OpTOroHaaIbHOE NPOEKTUpOBaHUe. [11ouaow

OpPMO2OHANILHOU NPOEKYUU MHO20Y20abHUKA. VI300paskeHne NpoCTpaHCTBEHHBIX QUTYP. 2

Llenmpanvnoe npoexmuposanue. B3auMHOe pacroyiokeHUe MPOCTPAHCTBEHHBIX (QUTYP.

[TpsiMble M IJIOCKOCTH B apXUTEKTYpPE U CTPOUTEIILCTBE.
Tema 5.14. [IpakTuueckoe 3aHsATHE Copepxanue yueOHOro MaTepuasa JIP 2,4,23,30
Nel7 «IIpoctpancrBennbie purypbl». | [Ipaktuueckoe 3anstue Nel7 «[IpocTpaHcTBEHHbBIE PUTYPBI». 2
Tema 5.15.TIpakTrueckoe 3aHsATHE Copaepxxanue yueOHOro MmaTepuasa 2 JIP 2,4,23,30
No18 «Crepeomerpusi» ITpakTrueckoe 3ansaTue Nel8 no reme«CrepeoMeTpus»
Tema 5.16.06061menme n Copaepxanue yueOHOIro MaTepuasa OK 06
cHCTEMaTH3aInsI 3HAaHWH. O6o06menue u cucremarusarus 3nannid. [logsenenue utoros 3a | cemectp. JIP 2.4,23,30

2

Pa3neua 6.
YucioBbie H OyKBEHHbIE o4
BbIpaskeHus. CTeneHu U KOPHH.
Tema 6.1. Kopens N-Hoii creneHu. Copepxanue y4yeOHOIro MmarepuaJia 2 JIP 2,4,23,30

O3HakomyIieHHE OOydJammxcs ¢ (opMamMu TEKyIIeH © MPOMEKYTOYHOM aTTeCTalluu,
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OCHOBHOM M JOIOJHUTEIBHOM JIMTEPATypOM M0 KypCy MJUCLUMIUIMHBI W IPOBEACHUE
MHCTPYKTaXa [0 TEXHUKE O€30I1aCHOCTH.
Kopenb crenenu n > 1 u ero coiictsa. Pemienne ynpaxxHeHUH ¢ UCIIOJIb30BAaHUEM CBOWCTB
KOPHsI N-HOU CTEIECHHU.
Tema 6.2. [IpeoOpazoBanue Copaepxxanue yyeOHOro MaTepuasa JIP 2,4,23,30
BBIPAXECHUH, cofepKauX pagukainsl. | CTEeHb ¢ pallMOHAJIIBHBIM IT0OKA3aTelleM U ee cBoicTBa. [loHsaTHE O cTeneHu ¢
JEHCTBUTENBHBIM N0Ka3aTenaeM. CBOWCTBA CTENEHU C JEHCTBUTEIbHBIM [1I0KA3aTEIEM.
[TpeoOpa3oBaHus BBIpAXKEHUN, COAECPIKALIMX paauKaibl. JleficTBUs Ha/l CTENEHsIMHU ¢
JeMCTBUTENLHBIMU TTIOKa3aTessiMUu. O000IIeHNE TOHITHS CTENeHU. TOXIeCTBEHHBIE
npeoOpa30BaHusl CTeNeHEN C NeHCTBUTEIbHBIMU IOKA3aTENISIMU.
Tema 6.3. Oyuxn Y = W Hx Conep:xaHue yuedOHOro MaTepuasa § § JIP 2,4,23,30
. Omnpenenenne QyHKIUHU, TpadUKU U CBOMCTBA (QYHKIUH.
CBOMCTBA U rpaduKu.
Tema 6.4. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Nel9«Panukansl». ITpakTrueckoe 3anstTue Nel9 no reme«Paaukanb.
Tema 6.5.Crenennblie QyHKIMH. Copepxxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Omnpenenenne creneHHoN QyHKIMU. CteneHHas GyHKIUS C HATypaJIbHBIM ITOKa3aTeeM.
Tema 6.6.CteneHHble QYHKITUHU, UX Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
CBOMCTBA, rpauKH. I'paduku u cBoiicTBa creneHHbIX pyHKIMH. [locTpoeHne rpadukoB cTENEeHHBIX PYHKIIUM.
CreneHHas (yHKIIMS C HAaTypaJlbHBIM IIOKa3aTeleM, €€ CBOMCTBA U IpaduK.
Tema 6.7.Pemenue IIpogeccrnoHa/IbLHO-OPHEHTHUPOBAHHOE COAEPKAHUE OK 01
npodeCCHOHATIbHBIX 3aJiau. Pelenue nppalvoHaIbHBIX YpaBHEHUN. Pelenue npukiaaHbIX 3a1a4. JIP 2,4,23,30
Tema 6.8.1IpakTnueckoe 3anaTHe Copaepxxanue y4eOHOro MaTepuasa JIP 2,4,23,30
Ne20«CTeneHr 1 KOpHM». ITpakTnueckoe 3ansaTue Ne20 o reMe«CTeneHn 1 KOPHUY.
Tema 6.9.I1oka3zarenbHas pynkuus ee | Coaep:kaHue yuedOHOro MaTepuasa JIP 2,4,23,30
CBOMCTBA U TpaduK. [Toka3zarenbHas ¢pyHKIMA (IKCIIOHEHTA), ee cBoiicTBa U rpaduk. [Toctpoenue rpadgukos
MOKa3aTeNbHBIX (QYHKIIMHA, CXOACTBO U pa3Inyie CBONCTB rpauKoB.
Tema 6.10. IIpakTnueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
No21 «ITokazaTenbpHast HyHKIIHS. [Tpaktuueckoe 3anstue Ne21 o teme «IlokazarenpHas QyHKIH.
Tema 6.11. [TokazaTenbHble Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
YpaBHEHHSI. OmnpezneneHne NOKa3aTeIbHOTO YpaBHEHHsI, CIOCOOBI pelIeHNs TOKa3aTeIbHBIX YPAaBHEHUH.
Tema 6.12. IIpakTuueckoe 3aHsaTHe Copepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30

Ne22 «Iloka3zarenbHble ypaBHEHUSY.

[Ipaktuueckoe 3anstue Ne22 no reme «IlokazaTenbHble ypaBHEHUSD.
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Tema 6.13. [lokazarenbHble Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
HEpPaBEHCTBA. OnpezneneHue N0Ka3aTeIbHOIO HEPABEHCTBA, CIOCOOBI PELICHUs [T0Ka3aTeIbHbIX HEPABEHCTB.
Penienne nmokaszarebHBIX YpaBHEHUH U HEPABEHCTB PA3JIMYHBIMU CITIOCOOAMHU.
Tema 6.14.1IpakTudeckoe 3anaTne CopnepixaHue y4eOHOTro MaTepuasa JIP 2,4,23,30
No23 «IlokazarenpHbie HepaBeHCTBaY. | [IpakTuueckoe 3ansaTre No23 no teme «IlokazareapbHble HEPABEHCTBAY.
Tema 6.15.I1onsTue norapudma. CopaepxaHue y4eOHOIro MaTepuasa JIP 2,4,23,30
Jlorapudm ymncna. OcHOBHOE JOrapu(MUIECKOE TOKIAECTBO.
Tema 6.16. Jlorapudpmuueckas Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
¢byHKIUS, ee CBOWCTBA U rpaduK. Jlorapudmmueckas QyHKIUs, €€ CBOWCTBA U TpaduK.
Tema 6.17.1IpakTrHueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Ne24 «I"paduxu norapupmMuaecKux [Tpaktuyeckoe 3anstue No24 o Teme «I paduku morapupMudeckux GyHKIHI».
byHKIHI.
Tema 6.18.CBoiicTBa orapupmos. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
Jlorapugm npou3BeaeHHs, YACTHOTO, CTENICHN; IEPEX0/] K HOBOMY OCHOBAaHHIO. JlecATHUHBIN
Y HAaTypaJIbHBIN JIorapu(Mpl, YUCIIO €.
Tema 6.19.1IpakTudeckoe 3anarue Copaepixanue ydyeOHOIro MaTepuasa JIP 2,4,23,30
Ne25«Jlorapugms». ITpaktuyeckoe 3anstue Ne25 no Teme «Jlorapudmsy.
Tema 6.20.Pemenue 3agau. Copaepxxanue yuyeOHOIro MaTepuasa JIP 2,4,23,30
[TpeoOpa3oBaHus BEIpAKEHH, BKIIOYAIOLINX apU(PMETUYECKHE OTIEpallnH, a TaKXKe
oIepaluio BO3BEICHNUS B CTENIEHb U Olepalyio JiorapupmupoBanus. Haxoxnenue 3HaueHuit
Jorapugma 1o nMpou3BoJILHOMY OCHOBaHUIO. [Iepexo/1 OT OHOr0 OCHOBAHUS K JIpyromy.
Borunicnenue u cpaBHeHue Jorapu@moB. Pemenne ynpaxHeHUI Ha UCIIOJIb30BaHNE CBOMCTB
J0rapupmMoB, IPUMEHEHUE KAJIbKYJIITOPOB /ISl BEIUUCIICHUS
norapupmoB.JlorapudmrpoBanne u MOTEHIIMPOBAHNE BHIPAKEHU.
Tema 6.21. Jlorapugmuueckue Copaepxxanue yyeOHOIro MaTepmuasa JIP 2,4,23,30
YpaBHEHUS. Omnpenenenue jgorapudmuyueckoro ypaBHeHus. CriocoObl perieHnii JorapupmMuaeckux
ypaBHeHM. Pemenne gorapugmMuueckiux ypaBHEHUH pa3HbIMU criocobamu. OmnpeeneHue
Jorapu(pMUUEcKOro HepaBeHCTBA, CIIOCO0kI ero penleHus. Pemenne norapupMuyeckux
HEPABEHCTB.
Tema 6.22.Jlorapupmuueckue Copepxxanue y4yeOHOIro MaTepuasa JIP 2,4,23,30
HEPAaBEHCTBA. Omnpenenenue norapupMUIecKoro HepaBeHCTBa, CIIOCOOBI ero penieHus. Pemenue
JOrapu(pMHUECKUX HEPABEHCTB.
Tema 6.23.11pakTudeckoe 3aHaTne Copepxxanue yueOHOIro MaTepuasia JIP 2,4,23,30
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Ne26 «Jlorapudpmuueckue [Tpaktudeckoe 3anstue Ne26 no Teme «Jlorapupmuueckue ypaBHEHUS .

YPaBHEHHUSY.

Tema 6.24.1IpakTudeckoe 3aHaTue Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30

No27«Jlorapudmuueckue [TpakTrueckoe 3ansTue Ne27 no teme «JlorapupmMuyeckre HepaBEeHCTBAY. 2

HEPABEHCTBAY.

Tema 6.25./TuddepenpoBanue Conep:kanue y4eOHOT0 MaTepuaJia JIP 2,4,23,30

nokaszarenbHOu u orapudmuyeckori | AuddepenunpoBanme mokasareabHON U J0rapuMUIecKon GyHKINH. 2

byHKIHi.

Tema 6.26.Pemienue IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE OK 01

npoecCHOHANBHBIX 3ajau. Jlorapugmuueckas crnupaib B apXUTEKTYpe U CTpOUTeNbCTBE. Perienue 3a1au mo teme 2 JIP 2,4,23,30
«Jlorapudmuueckne ypaBHEHUs U HEPABEHCTBAY.

Tema 6.27.1IpakTrHueckoe 3aHsITHE Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30

Ne28«Jlorapudmuueckast pynxmus». | [Ipakruueckoe 3anstre Ne28 o teme «Jlorapupmudeckas GyHKIH.

Paznea 7.

Hayana maTreMmaTH4ecKoro 20

anaau3a. UHTerpan u ero

NpHMeHeHHe.

Tema 7.1.I1epBooOpa3zHasi. Copaepxxanue ydyeOHOro MaTepuasa JIP 2,4,23,30
[TepooOpaznas. [leppooOpasHble 3neMeHTapHbIX QyHKIMi. [IpaBua BeruncieHus 2
1epBOOOPaA3HBIX.

Tema 7.2.Beruucnenue Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30

HEONPEIEICHHOTO UHTErpasa. Heonpenenennsiit nuuterpan u ero cBoiicrsa. OcHOBHBIE (OPMYJIBI HHTETPUPOBAHMSI, METOJ 2
HENOCPEACTBEHHOTO MHTETPUPOBAHMUSL.

Tema 7.3.1IpakTnyeckoe 3aHaTHE Copaepxxanue y4eOHOro MaTepuasa 2 JIP 2,4,23,30

Ne29«HeonpeneneHHbIN HHTErPAI». ITpakTnueckoe 3ansaTue Ne29 no reme «HeonpeneneHHbI HHTErpa».

Tema 7.4.Onpenenennsiii uarerpan, | Coaep:kanue yueOHOro Matepuasia JIP 2,4,23,30

¢dopmyna Hertotona-JleitbHuna. [Tnomanp kpuBonUHEHHOM Tpamneruu. [lonstre 06 onpeneneHHoM uHTerpane. Popmyna 2
Heiotona - JleiiOnuna.

Tema 7.5.Breruncienue Copaepxxanue yyeOHOIro MaTepmuasa 2 JIP 2,4,23,30

OIIPENEICHHOTO HHTETpaa. Brruncienne onpeaeneHHoro HHTerpaa.

Tema 7.6.1IpakTrueckoe 3aHsATHE Copepxanue y4yeOHOIro MmarepuaJia 2 JIP 2,4,23,30

No30«OmnpeesieHHbI HHTErpa». ITpaktuueckoe 3ansatue Ne30 no reme «OnpeaeneHHbIA HHTETpa».

Tema 7.7.HaxoxaeHue miomnagu Conep:kanue y4eOHOT0o MaTepuaJia 2 JIP 2.4,23,30
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KPUBOJIMHENHOM Tpaneuuy. OCHOBHBIE CITydaH pacloyOKEHUs IIOCKOH (PUTypBI, aITOPUTM pEIICHHs 3a1a4n Ha
BBIUMCJICHHUE MIJIOIAIHN.
Tema 7.8.1IpakTrueckoe 3aHsTHE Copaepxxanue yueOHOro MaTepuasa JIP 2,4,23,30
No31 «Beruucienue miomaau IIpakTnueckoe 3ansaTue Ned1 no teme «BorruucieHue mionaan KpUBOJIUMHEHHON Tpareum. 2
KPHUBOJIMHEHHOHN TPAIICLIUNY.
Tema 7.9.Pemienue 3anau ¢ IIpodeccnoHaLHO-OPMEHTHPOBAHHOE COIeP:KAHUE OK 01
IIPUMEHEHHUEM HHTETPAJIOB. [Tpumeps! mprMeHeHHs HHTeTpajia B (pru3uke u reoMmeTpud. [Ipumepsl HCTIONB30BaHUS 2 JIP 2,4,23,30
IIPOM3BOJHON Ul HAXO0XACHHS HaWIy4dllero peleHus B IpUKIagHbIX 3aa1adax. Haxoxnenue
CKOPOCTH JIJIsI TIPOIIecca, 3a1aHHOT0 (YOPMYIION HITH rpaduKoM.
Tema 7.10.IIpakTudeckoe 3anarue IIpodeccnoHaIbHO-OPHUEHTHPOBAHHOE COJIeP:KAHME 2 JIP 2,4,23,30
Ne32«Wuterpan u ero npumenenue». | [Ipakruueckoe 3anstue Ne32 o teme «MHTErpai u ero npuMeHEHHE.
Pa3pea 8.
I'eomerpus. Koopaunarel u 22
BEKTOPBI
Tema 8.1. Bextops! B mpoctpancTBe. | Coaep:kaHue y4eOHOro MaTepuasa JIP 2,4,23,30
BexTopsl. Moayne Bektopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB U YMHOKEHHE 5
BeKTOpa Ha uncio. KommmHeapHsle BEKTOpEL. Pa3oxkeHne BeKTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM.
Tema 8.2.1IpakTnueckoe 3aHsATHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2,4,23,30
Ne33 «KomnHeapHble BEKTOPBIY. ITpakTueckoe 3ansTue Ne33 no reme «BekTopbi».
Tema 8.3.KomruiaHapHbIE BEKTOPBI. Copepxanue yueOHOro MmaTepuasa JIP 2,4,23,30
Komrutanapaeie BEKTOpBI. Pasiioxkenne no TpeM HeKOMILTaHapHBIM BekTopam. [IpaBuiio 2
napauleJenunena.
Tema 8.4.1IpakTnyeckoe 3anaTHe Copaepxxanue y4eOHOro MaTepuasa 2 JIP 2,4,23,30
Ne34«KommanapHble BEKTOPBI». ITpakTnueckoe 3ansaTue Ne34 o reMe «KommiaHapHbIE BEKTOPBIY.
Tema 8.5.KoopauHaTel TOUkH 1 Copaepxxanue y4yeOHOro MaTepuasa JIP 2,4,23,30
KOOpJMHATHI BEKTOPA. Koopaunats! u BeKTOpHI. JleKapTOBBI KOOpAUHATHI B IIpocTpaHcTBe. DopmMyna paccTosHUsA
MEXIY ABYMS TOUKaMU. Popmyna paccmosanus om mouku 00 niockocmu.lIpoekuns Bekropa 2
Ha ocb. KoopaMHATHI BEKTOpA, CBSI3b MEX]ly KOOpPIANHATaMHU BEKTOPA U KOOPAWHATAMHU
To4YeK./[elCTBUS C BEKTOpaMH, 3alaHHBIMH KOOPIMHATAMH.
Tema 8.6.1IpakTrueckoe 3ansTHE Copepxxanue y4yeOHOro MmarepuaJia JIP 2,4,23,30
No35«KoopauHaTel TOUKH 1 [TpakTuueckoe 3ansatue NedS no reme «KoopiMHATBI TOUKU U BEKTOPa». 2

BCKTOPaA».
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Tema 8.7. Cxansproe npoussenenue | Coaep:kaHue yueOHOro MaTepuasa JIP 2,4,23,30
BEKTOPOB. VYron mexnay Bektopamu. CKajsipHOE IPOU3BEIEHUE BEKTOPOB. PopmMyra i BHIYMCICHUS 2
YIJI0B MEXKAY OPSIMBIMU U TUIOCKOCTSIMU B IIPOCTPAHCTBE.
Tema 8.8. JIBrkenus. Coaep:xxanue yueOHOro MaTepuaJia JIP 2,4,23,30
BekropHoe ypaBHEHHE IPAMOM U INIOCKOCTH. Vcnosib30BaHuEe BEKTOPOB IIPH JI0KA3ATEIbCTBE 5
TEOpeM CTepeoMeTpuu. [lonsamue o cummempuu 6 nNpoOCMpaHcmee(YeHmpaibHas, 0cesas,
3epranvras). llapannenbHblid mepeHoc.
Tema 8.9. IIpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
No36 «[Ipou3BeicHIE BEKTOPOBY. [Tpaktuueckoe 3anstue Ne36 no reme «lIpousBenenre BEKTOPOBY.
Tema 8.10. Pewienue IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COIePsKAHUE JIP 2,4,23,30
npoeCCHOHATBHBIX 3ajad. BektopHoe mpocTpaHcTBO B Mpo(hecCHOHANBHBIX 3a/1a4ax. Pemenune 3a1a4 mo reme 9
«KoopauHatel 1 BeKTOpbI». Vconap30BaHNe KOOPAUHAT U BEKTOPOB MPU PEILIEHUHN
MaTeMaTUYECKUX U MPHUKIAIHBIX 3a]au.
Tema 8.11.1IpakTrueckoe 3aHsATHE Coaep:xanue yueOHOro MaTepuaJia 2 JIP 2,4,23,30
Ne37«KoopnuHaTel U BEKTOPBD». ITpakTueckoe 3anstue Ne37 no reme «KoopanHATEI U BEKTOPBI».
Paznen 9.
I'eomerpusi. MHOrOrpaHHMKH. 40
Tema 9.1. IlonsTie MHOrOrpanHuka. | Cojaep:kaHue yueOHOro MaTepuasa
Muororpanauku. Bepiumsel, peOpa, rpaHu MHOTOrpaHHUKa. Pazeepmxa. Muozoepanmvie 2 JIP 2,4,23,30
yenvl. Boinyxknvie munocoepannuxu. Teopema Dunepa.llapannenenunen. Kyo6.
Tema 9.2.1Ipu3ma. Copepxanue yueOHOro MmaTepuasa
[Tpusma, ee ocHOBaHus1, O0KOBbIE pedpa, BbICOTA, OOKOBast MOBEPXHOCTh. [Ipsimast u 2 TP 2.4.23.30
HakJIOHHAas npusMa. [IpaBuibHasg npusma. Perenue TUIoBbIX 3a1a4 Ha BBIYMCIICHUE >
TUIONIA/IM TOBEPXHOCTH PU3MBIL.
Tema 9.3.1Tupamua. Copaepxxanue yyeOHOIro MaTepmuasa
[Tupamua, ee ocHoBaHUE, OOKOBbIE pedpa, BbICOTA, OOKOBas MOBEPXHOCTh. TpeyroypHas
nupamuja. [IpaBunbpHas nupamuaa. ¥YceuenHas nupamMua. CeueHnss MHOTOTPaHHUKOB. 9 TP 2.4.23 30
[Toctpoenue ceuenuii. [IpencraBnenre o MpaBMIBHBIX MHOTOTPAHHHUKAX (TETpadap, KyoO, >
OKTasIp, 10JIeKadip U ukocayap). CuMmeTpus B KyOe, B mapajiesienue/ie, B Ipu3sMe u
npamMue.
Tema 9.4.1IpaBunbHble Copepxxanue yueOHOTro MaTepuasa
MHOTOTPAaHHUKH. Ceuenus MHOrorpanHukoB. [Toctpoenue ceuenuil. [IpencraBienue o mpaBUIIbHBIX 2 JIP 2,4,23,30

MHOTOTpaHHHKaX (TeTpa’ip, Ky, OKTarap, JoJeKa’Ip U ukocasyap). Cummerpus B Kyoe, B
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napajuleJienunesie, B Ipu3Me U Nupamuie.
Tema 9.5.IIpakTnueckoe 3ansaTHe Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
Ne38«IIpusma u nupamuga. ITpakTueckoe 3ansatue Ne38 no reme «lIpusma u nupamugar. T
Tema 9.6.Pemienue 3anau Conep:kanue y4eOHOT0 MaTepuaJia
Pemenue 3agau no reme «MHOrorpaHHuKu». MICronap30BaHle TEOPUH IO MHOTOIPAHHUKAM JIP 2,4,23,30
IPY PELICHUH NPUKIAIHBIX 3a]1a4.
Tema 9.7.IlpakTrueckoe 3aHsATHE Copeprxanue yueOHOIro MaTepuasa
JIP 2,4,23,30
No39«MHOrorpaHHuKm. [Ipaktnueckoe 3anstue Ne39 no reme «MHOTOrpaHHUKNY.
Tema 9.8. Hymmunmp. Coaep:xanue yueOHOro MaTepuaJia
Tena u noBepxHoctu BpaueHus. Lunuaap u konyc. OcHOBaHMe, BbICOTa, OOKOBas TP 2.4.23.30
MOBEPXHOCTh, O0pasyromas, pa3Beptka. Ocesvie ceuenus u ceuenus, napaienbhsie T
OCHOBAHUIO.
Tema 9.9. Konyc. Copepxanue yueOHOro MmaTepuasa
Konyc. Yceuennsiit konyc. OCHOBaHHE, BBICOTa, OOKOBAs MOBEPXHOCTh, 00pa3yroIasi, TP 2.4.23.30
pasBepTKa. dniunc, eunepbona, napabona Kkax cevenus kowyca. Lununopuueckue u T
KOHUYeCKUe N08epxXHOCHU.
Tema 9.10.IIpakTudeckoe 3anarne Copepxanue yueOHOro MaTepuasa TIP 2.4.23.30
No4Q«llumuuap, KOHYC». [TpakTdeckoe 3ansTue Ned0mo Teme «{wmHIp, KOHYCY. T
Tema 9.11.Cdepa u map. Copepxxanue yueOHOro MmaTepuasa
[Tap u cdepa, ux ceuenus. Kacarenbnas miockocts k chepe. Chepa, snucanuas 6 TP 2.4.23.30
MHO202PAHHUK, cghepa, ONUCAHHASA OKOJIO MHO202pAHHUKA.Y PaBHEHUS cepbl U niockocmu. T
B3aumnoe pacnionoxenue chepsl u mockoctu.[lnomaas noBepxHoctu chepsl, mapa.
Tema 9.12.Pemenue 3anau. Copaepxxanue yueOHOro MmaTepuasa
[Tnomany noBepxHocTE KOMOMHUPOBAHHBIX FeOMETpHUecKUX Tell . CBONCTBO OMCCEKTPUCHI
yIJ1a TpeyrojibHuKa. Perenne TpeyronbHUKOB. Berunciaenne OuccekTpuc, MeauaH, BbICOT, TP 2.4.23.30
paanycoB BIMCAHHOW M ONTMCAHHOM OKpYX)HOCTeW. DOpMyJIbl IUTOIMIAIA TPEYTOJIBHUKA: T
¢dopmyna ['epoHa, BeIpakeHHE IUIOLIAIM TPEYTOIbHUKA Yepe3 paJnyc BIMCAHHON U
ONMCAHHOM OKpYXHOCTE!. PelieHne THIIOBBIX 3a/1a4.
Tema 9.13.IIpakTHueckoe 3aHsATHE Copaepxxanue yyeOHOIro MaTepmuasa
JIP 2,4,23,30
Nod1«Cdepa, mapy. [Tpaktnueckoe 3ansTue Nedl no reme «Cdepa, mapy».
Tema 9.14.06bM NpSIMOYTOJIBHOTO Copepxxanue y4yeOHOro MmarepuaJia
napajuiesenumnesaa, mpsMon mpusmel, | OObeMBbI TE U IUIOMIAIN UX TTOBEpXHOCTEH. [lonamue 06 obveme mena. Omuowerue JIP 2,4,23,30

LUAJIUHIPA.

06bem08 no0obHbIX mel. BpuuciieHne yrioB ¢ BEpIIMHOM BHYTPH U BHE Kpyra, yria MexXIy
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XOPJAOHW U KacaresibHOW. TeopeMa 0 Mpou3BeAeHUH OTPE3KOB XopA. Teopema o KacaTesIbHON U
cekymel. Teopema o cyMMe KBaapaToB CTOPOH U AMAroHajell mapauienorpaMmma.
Tema 9.15. [IpakTnueckoe 3aHsTHE IIpogeccrnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE 2 JIP 2.4.23 30
Nod2«O06BEMBI MHOTOTPAaHHUKOB). ITpaktrueckoe 3ansaTue Ned?2 no reme «O0BEMBI MHOTOTPAHHUKOB)). T
Tema 9.16.00bEM HaKITOHHOK Copaepxxanue yueOHOIro MaTepuasa
MIPU3MBI, TUPAMUJIBI U KOHYCA. ®opmyisl 00beMa NUpaMuIbl U KoHyca. DopMysibl IUIOMIAIM TOBEPXHOCTEH IUIUHAPA U 5 TP 2.4.23.30
KoHyca. aTerpansHas ¢popMyiia o0bemMa: BEIYUCICHHE 00BEMOB TEJI 11O TUIOIIA/ISIM €T0 >
napaJuIeIbHBIX CEUCHUH.
Tema 9.17. O6béMm mapa u wiomaas | Coaep:kaHue yuedOHOro MaTepuasia
cepsl. ®opmynsl 06beMa 1mapa u miomaan chepsl. O6bEM IAPOBOTO CErMEHTA, IIAPOBOTO CIOA, 2 JIP 2,4,23,30
CEKTOopa.
Tema 9.18.1Togo0ue Te. Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
[Togo6ue e T
Tema 9.19. Pemenue Copepxxanue yueOHOro MaTepuasa
npoecCHOHANBHBIX 3ajiau. PacueT o6beMa BMECTUMOCTH BellecTB. BriucanHble U ONUCaHHbIE MHOTOYTOJIbHUKH.
CBolicTBa U MPU3HAKY BIMCAHHBIX U ONMHMCAHHBIX YETHIPEXYTOJIbHUKOB. | eoMeTprueckue
MecTa Touek. Perienune 3a1a4 ¢ MOMOIIbIO T€OMETPUUYECKUX MPeoOpa3oBaHuil U 2 OK 02
reoMeTpuueckux Mect.Teopema Yesvl u meopema Menenas. dnnunc, eunepoona, napabona JIP 2,4,23,30
Kak ceomempuyeckue mecma moydex. Hepazpewumocms Knaccuueckux 3a0a4 Ha
nocmpoenue.Kelc — craguu «PelieHne TUIOBBIX 3a/1a4 Ha BBIYUCIEHUE IUIOMAACH 1
00BEMOBY.
Tema 9.20. [IpakTrueckoe 3aHsTHE Copaepxxanue yuyeOHOIro MaTepuasa 5 TIP 2.4.23 30
Ne43«O06bEMBI TEM. [Tpaktuyeckoe 3ansTue Ne43 no Teme «OObEMBI TEI». T
Paspnen 10.
YuciaoBbie H OyKBEHHbIE 18
BbIpa:keHusi. KomiuiekcHble yncJa.
Tema 10.1. KoMmiuiekcHsle uncna u Copaepxxanue yyeOHOIro MaTepmuasa
apudmeTryecKue ornepamnu HaJ KommuiekcHble uncna. ['eoMmerpuueckas HHTEpIpETals KOMIJIEKCHBIX YHCE. 9 TP 2.4.23 30
HUMU. JleiicTBUTENBHAS U MHMMAsl YaCTh,MOAYJIb U ApIYMEHT KOMIUIEKCHOTO yncia. KoMmuekcHo P
COTIPSKEHHBIE YHCIIA.
Tema 10.2. KoMmiekcHble uncna. Copepxanue y4yeOHOIro MmarepuaJia
Tpuronomerpudeckasi hopma 3aMCH KOMIUIEKCHBIX Yrcesl. ApudMeTUIECKHe ISHCTBHS Hal 2 JIP 2,4,23,30

KOMIIJICKCHBIMH YHCJIAMH B pa3HbIX (hopMax 3arucH.
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Tema 10.3.IIpakTudeckoe 3anarue Copaepxxanue yueOHOro MaTepuasa
Ne44«JleiicTBUS ¢ KOMIIICKCHBIMH [IpakTuueckoe 3ansaTue Ned44 no teme «/lecTBUSI C KOMIUIEKCHBIMU YHCJIaMH B JIP 2.4,23,30
qHcIaMy B anireOpandeckoi popmey. | anreOpandecko popmey.
Tema 10.4. KommuiekcHsle yncia u Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
KBaJIpaTHbIC YpaBHEHMUSI. Pemenue kBaapaTHBIX ypaBHEHUI C OTPULIATENIBHBIM TUCKPUMUHAHTOM. CTT
Tema 10.5.1IpakTrueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia
Ne45«KBanparHblie ypaBHEHHUS C [TpakTueckoe 3ansaTue Ne45 o reme «KBagpaTtHble ypaBHEHMsI C OTPULIATEIIbHBIM JIP 2,4,23,30
OTPHUIATENbHBIM TUCKPUMUHAHTOMY. | JTUCKPUMHHAHTOM.
Tema 10.6.Bo3Benenue Coaep:xanue yueOHOIro MaTepuaJia
KOMILIEKCHOTO YHCJIa B CTEIEHb. Boszseoenue 6 namypanvnyto cmenens (ghopmyna Myaspa). Ochosnas meopema anzedpul. TIP 2.4.23.30
W3Bneuenue KopHeil U3 T
KOMIUJIEKCHOTO YHUCIIA.
Tema 10.7. [IpakTuueckoe 3ansTHE Copepxxanue yuyeOHOIro MaTepuasa
Ne46 «Bo3BeaeHne KOMILUIEKCHOTO [Ipaktuueckoe 3anstue Ned6 no reMe «Bo3BegeHrnEe KOMIIJIEKCHOTO YUCIa B HATYpalbHYIO JIP 2,4,23,30
qlcJia B HATYPaJIbHYIO CTETIEHbY. CTETIEHbY.
Tema 10.8. ®opmsl 3anucu Copaepxxanue ydyeOHOro MaTepuasa
KOMILIEKCHBIX YHCEIL. Anrebpanueckasi U TPUTOHOMETpUYecKast (POPMBbI 3aMTMCH KOMIUIEKCHBIX YHCEl. JIP 2,4,23,30
ApudmeTrnueckue NeiCTBUS HaJl KOMIUIEKCHBIMU YHCIaMH B pa3HbIX (hopmax 3amuc.
Tema 10.9. IIpakTnueckoe 3ansTHE IIpodeccnonaIbHO-0PHEHTUPOBAHHOE COAEPIKAHUE
Nod7 «JlevicTBust Hag KoMIieKCHBIMU | [IpakTuueckoe 3anstue Ne47 mo teme «JlefcTBus HaJl KOMITJIEKCHBIMUA YUCJIAMH B Pa3HBIX JIP 2,4,23,30
YHCIaMHU B pa3HbIX popMax 3anucuy. | hopMmax 3aluchy.
Paszpen 11.
JIeMeHTbI KOMOMHATOPHUKH,
CTATUCTUKHU U TEOPUH
BeposiTHOCTeil. OCHOBHbIE NOHATHS
KOMOUHATOPUKH.
Tema 11.1. OcHOBHBIE IOHATHSA Copaepxxanue yyeOHOIro MaTepmuasa
KOMOMHATOPUKH. [TooyepeaHslit 1 OJTHOBPEMEHHBIN BHIOOP HECKOIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOKECTBA.
dopmyIia ynciIa NepecTaHOBOK, COUETaHUH, pa3MelieH!. Perenne KoMOMHATOPHBIX 3aj1ay. JIP 2,4,23,30
®dopmyna ounoma HeroTona. CBoiicTBa OMHOMHAIBHBIX KOA(GGUIIMEHTOB. TpeyrobHUK
ITackaus.
Tema 11.2.1IpakTrueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJa
JIP 2,4,23,30

Ned8 «IlepecTaHOBKH, pa3MEIICHNUS,

[IpakTuueckoe 3anarue Ne48 no reme «llepecTaHOBKH, pa3MELIEHUS, COUETAHUSY.
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COUYETAHUSI.
Tema 11.3.Pemenue 3anau. CopnepxxaHue y4eOHOTro MaTepuasa 2 OK 05
Pemenne koMOMHATOPHBIX 3a7a4. JIP 2,4,23,30
Tema 11.4.1IpakTrueckoe 3aHsTHE IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE
2 JIP 2,4,23,30
Ned49 «KomOuHaTopukay. [Tpaktuyeckoe 3anstue Ne49 no teme «KomOuHaToprkay. >
Pa3zpen 12.
DJieMeHTbl KOMOMHATOPHUKH,
CTATHCTHKHU H TEOPHH 10
BeposATHOCTE.OCHOBHbBIEC TOHATHUS
TeOPHUHU BEPOSITHOCTEIN.
Tema 12.1. OcHOBHbBIE IOHATHS Copepxxanue yueOHOIro MaTepuasa
TEOPHUH BEPOATHOCTEH. DneMeHTapHbIe U CI0XKHbIE cOOBITUS. PaccMoTpeHue ciyyaeB U BEPOSITHOCTh CyMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTD TPOTHBOMOJIOKHOTO COObITHS. [lonamue o
Hezasucumocmu cobvimuii. Bepossimuocme u cmamucmuyecKkas 4acmoma HacmynjieHus 2 OK 07
coovimus. Knaccudeckasi BEpOSTHOCTHASI CXeMa JIJIsi paBHOBO3MOXHBIX UCTIbITaHUH. [IpaBuino JIP 2,4,23,30
TEOMETPUUECKUX BEPOATHOCTEN. Vcnonp30BaHNEe KOMIIBIOTEPHBIX TEXHOJIOTUI JJIs CO3AAHUS
0a3pl naHHbIX. BeposTHOCcTHAs cxema bepuymiu, Teopema bepnyiiu, nonstue
MHOTOTPaHHMK PacIpeICIeHHUs.
Tema 12.2.IIpakTudeckoe 3aHaTue Copaepxxanue yuyeOHOIro MaTepuasa 5 TP 2.4.23 30
Neb50 «Teopust BeposITHOCTEI . ITpakTnueckoe 3ansaTue Ne50 o reme «Teopust BEpOSITHOCTEN . CT
Tema 12.3.051eMeHTEI Copepxanue yueOHOro Mmarepuasa
MaTeMaTU4eCKOW CTaTUCTUKH. Tabmuunoe u rpaduyeckoe MpeACTaBICHUE TaHHBIX. Yucnogvlie xapakmepucmuxu psoos 2 JIP 2,4,23,30
OQHHbIX.
Tema 12.4.1IpakTrueckoe 3aHsATHE Copaepxxanue y4yeOHOro MaTepuasa 5 OK 03
No51 «MartemaTtndeckas cratuctukay. | [Ipakruueckoe 3anstie NoS1 mo teme «MaTemaTndeckast CTATUCTHKAY. JIP 2,4,23,30
Tema 12.5.Pemienne IIpogeccrnoHa/IbLHO-OPHMEHTHUPOBAHHOE COACPKAHUE 5 OK 01
npoecCHOHATIbHBIX 3aJ1au. BeposTHOCTH B 3a/1a4ax TEXHOJIOTHYECKOTO MPpOoduiIs. JIP 2,4,23,30
Paszpnen 13. 18
YpaBHeHHS U HEPABEHCTBA.
Tema 13.1. O6mmue metons! pemienus | Coaep:kaHue y4eOHOTo MaTepHajia
YpaBHEHHUH. Pemienue panoHanbHbIX, TOKa3aTeIbHBIX, JIOTAPU(YMUIECKUX U TPUTOHOMETPUIECKUX 9 TP 2.4.23 30
4,23,

ypaBHEHUI U HEpaBEHCTB. Penienre nuppallMOHAIbHBIX YpaBHEHUN U
Hepasercma. PaBHOCUIILHOCTH ypaBHeHHH. crionb30Banue cBOiCTB U rpadukoB GyHKIMN
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1 2 3 4
IIPU PELICHUN YPABHECHUM.
Tema 13.2.IIpakTudeckoe 3anaTue Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Neb52 «Pemienne ypaBHEHHID. ITpakTueckoe 3ansaTue Ne52 no reme «PenieHue ypaBHEHUIN. T
Tema 13.3. O6mue metos! pemienus | Coaep:kaHue y4eOHOro MaTepHajia
HEPABEHCTB. JlokasarenbcTBa HepaBeHCTB. HepaBeHCTBO 0 cpeiHeM apupMETUIECKOM U CpEeTHEM
T€OMETPUUYECKOM JIBYX UHcell. PereHune pamoHaibHbIX, TOKA3aTeNIbHBIX, JOTapu()MHUICCKIX 2 JIP 2,4,23,30
Y TPUTOHOMETPUYECKUX HEPABEHCTB. PelieHne nppanroHalbHbIX
HEPaBeHCTB.PaBHOCUIIBHOCTD HEPABEHCTB.
Tema 13.4. Pemenuie ypaBHeHUl U Copaepxxanue y4yeOHOIro MaTepuasa
HEPABEHCTB. Hcnonb3oBanue cBOMCTB U rpaguKoB (QPYHKIMH IPU pEIEHUU YpaBHEHUH U HEPaBEHCTB.
Merton untepBaiioB. 300pakeHre Ha KOOPAMHATHOM MIIOCKOCTH MHOYKECTBA PEIICHUN
YpaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMU U X cUCTeM. Pelienue ypaBHeHUN 1 2 JIP 2,4,23,30
HEPaBEHCTB C MOAYJIEM, PACKPBIBasi MOAYJb IO ONPEACTICHNIO, TPAQUUECKH U UCTIOIb3Ys
cBOMcTBa (PYHKUMI BXOJAIINX B BbIpaXKeHUe. PellieHne ypaBHEHUI U HEpaBEHCTB C IBYMs
NIEPEMEHHBIMH.
Tema 13.5. IIpakTuueckoe 3aHsTHE Copepxanue yueOHOro MmaTepuasa 5 JIP 2.4.23.30
No53 «Pemenne HepaBEHCTBY. [TpakTuueckoe 3anstue Ne53 no teme «PereHue HepaBEHCTBY. 7T
Tema 13.6. CricTeMbl ypaBHEHUIA. Copaepxxanue ydyeOHOIro MaTepuasa
3ana4yu ¢ mapameTpamu. OcHOBHBIE IPUEMBI PELICHUS CUCTEM YPaBHEHMI: MOACTaHOBKA, AJIreOpandecKoe CI0KEeHHE,
BBEJICHNE HOBBIX IIEPEMEHHBIX. PABHOCUIIBHOCTh YpaBHEHHU, HEPABEHCTB, CUCTEM. Pemenue 2 JIP 2,4,23,30
CUCTEM YPaBHEHUH C ABYMs HEM3BECTHBIMHU (IIpocTelIMe TUIIbl). Pemenue cucrem
HEPABEHCTB C OJIHOM NEPEMEHHOM.
Tema 13.7. IIpakTnueckoe 3aHsTHE Copaepxxanue yyeOHOIro MaTepmuasa 5 TIP 2.4.23.30
No54 «CucteMbl ypaBHEHUIN. IIpaktnueckoe 3anstue Ne54 no reme «CHCTeMBbl ypaBHEHUIN». P
Tema 13.8. [IpakTuueckoe 3ansTHe Copepxxanue yueOHOIro MaTepuasa 5 TIP 2.4.23.30
No55 «ITapameTpsi». ITpakTnueckoe 3anstue NeS5 no treme «IlapameTpbi». >
Tema 13.9.Pemienune IIpojeccnoHaILHO-0PHEHTHUPOBAHHOE COAEPKAHUE
npodeccuoHanbHbIX 3ajad. HaxoxneHrne Hen3BeCTHOM BETMYHMHBI B 3ajjauax TexHojoruyeckoro npoduis Ilpumenenue 9 TP 2.4.23 30
MaTeMaTHYECKUX METOJIOB JJISl PEIICHUS COAEPIKAaTENIbHBIX 3a/1a4 U3 Pa3InYHbIX 00JacTel P
HAyKM M IIpakTUKu. MHTepnperanus pe3yapTaTa, y4eT peaabHbIX OTPaHUYCHHMN.
Paznea 14.
YucsoBble 1 OyKBEHHbIE 14

BBIPAXKCHMUA. MHoro4jeHsbl.
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1 2 3 4
Tema 14.1. MHOrouseHs! 0T 01HON Copaepxxanue yueOHOro MaTepuasa
MIEPEMEHHOM. MHorouieHsl OT OJHOU NepeMeHHOM. J[eTMMOCTh MHOTOWIEHOB. [[enenre MHOTrO4JIEHOB C
ocTaTKoM. ParoHanpHbIe KOPHU MHOTOYJICHOB C IENbIMU K03 unmentamu. Cxema 2 JIP 2,4,23,30
T'opnepa. Teopema be3y. Uncio kopHeit MHOTousieHa. @DOpMyIibl COKPAILIEHHOTO YMHOXEHHUS
JUIs crapmux creneneil. buaom HeroTona.
Tema 14.2. MHOrO4JIEHBI OT Conep:kanue y4eOHOT0 MaTepuaJia
HECKOJIbKUX [TEPEMEHHBIX. MHnozounenvl om HeCKOIbKUX NePeMEHHbIX, CUMMempuyecKue MHo2o4ietbl. MHOTOUJIEHbI OT 2 JIP 2,4,23,30
JIBYX NIEPEMEHHBIX.
Tema 14.3. [IpakTuueckoe 3ansTHE Copepxanue yuyeOHOro MaTepuasa 5
JIP 2,4,23,30
No56 «MHorowyieHs». IIpakTuueckoe 3anstue Ne56 no reme « MHOTOWIECHBI». T
Tema 14.4. YpaBHEeHUsI BBICIINX Copepxxanue yueOHOTro MaTepuasa
CTEIICHEH. Pemenne ypaBHEHMI BBICIIUX CTENEHENH: METOAOM Pa3JI0KEHHs] HA MHOKUTEIU U METOJIOM 2 JIP 2,4,23,30
BBEJICHNS] HOBOW IIEPEMEHHOM; METOJI pEHICHUSI BO3BPATHBIX YPaBHEHUM.
Tema 14.5. [IpakTuueckoe 3aHsTHE Coaep:xanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne57 «YpaBHeHuns BeICIINX IIpakTnueckoe 3ansTue Ne57 «YpaBHEHMS BBICIINX CTEIIEHEN. CTT
CTETICHEN. CamocrosiTeibHas padoTa odyuyarommxcs: Ne41 1
Pemenne sk3aMeHallMOHHBIX 3a/1a4 110 TeMe «MHOTrOUJIeHbD.
Tema 14.6. Pemenue IIpojeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE
npodeccroHaNbHbBIX 3ajad. HaxoxneHrne Hen3BeCTHOM BEMUYHMHBI B 3a7jauax TeXHOJIOru4eckoro mpodums. Pemenue 2 JIP 2,4,23,30
ypaBHEHUH BBICHINX CTENICHEN Pa3IMYHBIMU METOJIAMHU.
Tema 14.7. O60061eH1E U Copepxanue yueOHOro MmaTepuasa 5 TP 2.4.23 30
CHUCTEMATH3AINI SHAHUMN. O6o06menue u cucreMaruzanus 3Hanuii. [logsenenue uroros 3a Il cemectp. > T
Bcero: 306
IIpoMeKyTOYHAA aTTeCTal A 34
IIpomexyTouHas aTTecTauMsa: NUcbMeHHbIN 3k3aMeH (I cemecmp)
IIpomexyTouHas aTTecTanus: nucbMeHHbIi dk3ameH (11 cemecmp)
Hror 340

JIist XapaKTepUCTUKH YPOBHSI OCBOCHHSI Y1€OHOTO MaTepHalia UCTIOIb3YIOTCS CIEAYIoNre 0003HAUYCHHUS:

1. — o3HaKOMUTENBHBIN (y3HABAHHE paHEe U3yUYEHHBIX 0OBEKTOB, CBOCTB);

2. — penpOAYKTHUBHBIHN (BBITOIHEHUE IEATETBHOCTH 10 00pa3Ily, MHCTPYKIUH WIH MOJI PYKOBOJCTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBHITTOJTHEHHE JICATEIILHOCTH, PEIIEHHE TPOOJIEMHBIX 3a7adq).
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3. YCJIOBUS PEAJIN3AIINA ITPOTPAMMBbI YYEBHOM JUCIUITIJINHBI

3.1 TpeGoBaHnusi K MUHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

VYuebHas TUCHUIUIMHA PeAIn3yeTcs B ydeOHOM KaOMHETe MPUKIIATHON MaTeMAaTUKH.

O06opynoBaHue yueOHOT0o KabuHeTa:

— II0CaJI0YHbIE MECTA 10 KOJIMYECTBY 00YyUaroIIUXCs;
— pabouee MeCTO IpenoaaBaTes;
— METOJIMYECKHE MaTepHallbl 10 AUCHHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyIOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBAaTh COBPEMEHHBIM TpeOOBaHMAM O€30MacHOCTH U
HaAEKHOCTH, IMpelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAIBHOTO HCIOJB30BaHUs KaOWHETa, ¢
LENBI0 U3YYCHHs] COOTBETCTBYIOIIEH TUCHMIUIMHBI, MYJIbTHUMEAMIHOE 00OpyIOBaHUE (IIPOEKTOP M
MPOEKIIMOHHBIN PKpaH WK UHTEPaKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaunmenoBanue CIICHUAJIBHOI'O IOMCHICHUA: IIOMCIICHUC OJIA CaMOCTOSITEIIHbHOM pa6OTBI,
UYuranpHeiii 3a1. OCHAIIEHHOCTD: pabodee MecTo, KOMIbIOTep (HOYTOYK) € AOCTYyNoM K ceTn « HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHATUM, TPYIIOBBIX KOHCYJIbTAWM, WHIMBUAYAJIbHBIX KOHCYJIbTAlMW, TEKYIIEro KOHTPOJI,
MIPOMEXYTOUHOH aTTecTanuu, Y4eOHas ayAUTOPHH, OCHAIIEHHbIE O0OpPYJAOBaHHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOydeHus. OcHameHHOCTh: KommiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUINHBINA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIPOCTPAHSEMOr0 POrPAMMHOI0 o0ecreYeHus :

Microsoft Office 2010 Professional Plus (ITakernporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITakermporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

CepBuceiD1OCOpUIIC

AutoCAD

KOMIITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanunuenHass BO3MOXXHOCTb JlocTymna oOyuatomierocss k OMOC u3 moboit Touku, B KOTOPOM
UMeeTCsl JOCTYIl K HMH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW cetn «lHTepHeT» (mamee - ceThb
«HTEepHeT»), KaK Ha TEPPUTOPUN OPTAHU3AIINH, TaK U BHE €€.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NPOorpaMmsbl

Jns peanuzanuu mnporpamMmbl OUOIMOTEUHBIN (DOHI 00pa30BaTENbHON OpraHU3alUU JI0JKEH
UMETb MeYaTHbIe U/UIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
U1l UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

ITepeyenb pexoMeHayeMbIX Yy4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 0a3bl JaHHbIX 0M0JIMOTEeYHOr0 hoHaA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Havanma marematuueckoro aHanmmsa 10- 11 kmaccel: ydeOHUK aJig 0O0I1e00pa3oBaTENbHbBIX
opraHu3aiuii: 6a3oBblii ypoens: B 2 4. U. 1/ A.I'. Mopakosuy, I1.B. Cemenos, —11-e u3n., crep. — M.:
Mmuemosuna, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiarebpa ¥ Hayajla MaTeMaTHUYECKOTO aHalIHu3a, TeOMEeTpHs.
Anrebpa m Havaja maremaTuueckoro aHaimmza 10- 11 kmaccel: yueOHUK aisi 00rieoOpa3oBaTenbHBIX
opranu3zanuii: 6a3oBbiii ypoBeHs: B 2 4. Y. 2 / [A.I'. Mopakosuy u ap.]; nox pea. A.I'. Mopakosuua. —11-
e u3a., crep. — M.: Muemo3suHa, 2022. — 271c.
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JlonoTHUTeIbHbIEe HCTOYHUKH (/17151 BBITTOJIHEHUSI BHEAYTUTOPHOM CaMOCTOSATEIbHON paboThI):

1. AnexcanmpoB A.Jl. Maremaruka: anrebpa W Havajga MaTeMaTHYeCKOro aHanuza. ['eomerpus. 10-11
KJIacchl: y4eb./uis obmeoopazoBar. Opranuzanmii: 6a30Bblid U yriryoln. ypoBHu / A.Jl. AnekcaHapos,
A.JIL. Bepuep, B.1. Peixuk. — 3-e uza. — M.: IIpocsemnienne,2018. — 255 c.

2. bammaxoB, M.I1. Matemaruka: yueOHUK [DaekTpoHHBIN pecypc] / M.U.bammakos —2-e usn., crep.
— MockBa: KHOPYC, 2021. — 394 ¢. — (Cpennee mpodeccuoHaibHoe oOpa3zoBaHue). Pexxum
noctyna: https://book.ru/book/939220

Ilepuoauueckune U3TaHUA:
Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX JOPOr

Ilepeuenb npodeccHoHaIbHBIX 623 JaHHBIX H HH(YOPMAIMOHHBIX CIPABOYHBIX CHCTEM:

1. Dnextponnast wuHpopMamoHHast oOpa3oBarenbHas cpega OpUIIC. - Pexum nocryma:
http://mindload.ru/

2. CIIC «KouncynbtanT [Tmrocy» - Pexxum mocryna: http://www.consultant.ru/

3. Hayunas snextponnas 6ubnmorexa eLIBRARY.RU- Pexxum nocryna: https://elibrary.ru/

4. OBC Y4eOHO-METOIMYECKOTO IEHTpa MO OO0pa30BaHHIO Ha HKEJIE3HOJOPOKHOM TPAHCIOPTE
(Db YMILI K/T) - Pexxum nocryna: https://umczdt.ru/

5. OBC usnmarenscrBa «Jlaub»- Pexxum mocryma: https://e.lanbook.com/

6. O5C BOOK.RU- Pexum nocryna: https://www.book.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHMSI YUEBHOM JUCIHUIIJINHBI
KouTponb u oleHKa pe3ylbTaToB

OCBOCHHMSI y4eOHOH  JAUCITUTUIMHBI

OCYIICCTBIIACTCA

npenoaaBaTeyicM B IIPOLUCCCC MPOBCACHUA MPAKTUYCCKUX 321H$ITI/II71, TCCTUPOBAHUS, @ TAKIKC BbIIIOJIHCHUA
06yLIaI-OI_HI/IMI/ICH HHIWBUAYaJIbHBIX BaﬂaHHﬁ.HpOMC)I(YTOIIHaﬂ arrecragusa B (bopMe IHUCBMCHHOTI'O

OK3aMCHa.

Oo6mue komnerenuuu (OK), Tu4HOCTHBIE

Tun oneHoYHBIX

Pa3JIMYHBIM KOHTEKCTaM.KOHTEKCTaM
JIP 2,4,23,30

P12, Tema 12.5

Paszpnen/Tema .
pe3yabTatsl (JIP) 8 MeponpUuATHH
OK 01.Bsibupats crnoco6sl pemenusi | P1, Tema 1.7, TectupoBanue
3a/1a4 npodeccuonansHoii | P6, Tema 6.7, 6.26 VYcrHbIl onpoc
JEATEeNIbHOCTH,  npuMmeHutTenbHo Kk | P7, Tema 7.9 Pe3ynbTaT BbINOTHEHUS

BHEAYJIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpEICTBa IIOMCKa, aHaJIu3a U
UHTEpIpeTanuu nHHopMaluu u
WH()OPMAIIMOHHBIC TEXHOJIOTHH IS
BBITIOJTHEHUS 33124 IPO(heCcCUOHATLHOM
NESITEIbHOCTH.

JIP 2,4,23.30

P9, Tema 9.19

TectupoBanue

VYeTHBII onpoc
Pe3ynbrar BeINONIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

OK 03. IlnanupoBaTh U peann30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
MpeNPUHUMATEIbCKYIO IeITeIbHOCTh B
npodeccruonanbHoil chepe,
MCIOJIb30BaTh 3HAHUS IO TPABOBOM U
(MHAHCOBOW TPAMOTHOCTH B Pa3IMIHBIX
KU3HEHHBIX CUTYaIUsIX.

JIP 2,4,23,30

P12, Tema 12.4

TectupoBanue

YcrHbIit onpoc
PesynbTar BeIIOTHEHUS
MPAKTHYECKHUX padoT
PesynbTar BeIIOTHEHUS
BHEAYJIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 04. DddexTuBHO
B3aMMOJIEHICTBOBATh U pabOTaTh B

KOJUIEKTUBE U KOMAH/IE.
JIP 2,4,23,30

P5, Tema 5.1

TectupoBanue

YceTHBIT onpoc
PesynbTar BeIIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 05. OcymecTBisaTe YCTHYHO U
IIICBMEHHYI0  KOMMYHMKAIlMl0  Ha
roCyJ1IapCTBEHHOM si3blke Poccuiickoit
@enepani ¢ y4eToM 0OCOOEHHOCTEH
COLIMAJIBHOTO " KYJIbTYPHOTO
KOHTEKCTa;.

JIP 2,4,23,30

P11, Tema 11.3

TectupoBanue

YcTHBII onpoc
PesynbTar BeIIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

OK 06. ITposBasTE rpak1aHCKO-
MaTPUOTHYECKYIO MTO3ULIHUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPaJULIMOHHBIX
POCCHUICKHX TYyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C YUYETOM
rapMOHM3ALUU MEKHALMOHAIIBHBIX U

P5, Tema 5.16

TectupoBanue

VYeTHbII onpoc
PesynbTar BeIIOTHEHUS
MPaKTUYECKUX padboT
Pesynbrar BeIIOTHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITEJIbHBIX paboT
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MEXPETUTHO3HBIX OTHOIIECHUH,
IIPUMEHSTH CTaHIApPThI
AHTUKOPPYIILIMOHHOTO OBEJCHHUS.
JIP 2,4,23,30

OK 07. CopelicTBOBaTh COXpAHEHUIO

P12, Tema 12.1

TectupoBanue

OKpYy>Karolen Cpenbl, YcrHbIi onpoc
pecypcocOepexeHuIo, MIPUMEHSITD PesynbTar BeIIOTHEHUS
3HaHUS 00 W3MCHECHHMU  KJIMMATa, BHEAYJIUTOPHBIX
MIPUHLIMUIIBI OepexKIIMBOrO CaMOCTOSITENIbHBIX PaboT
MIPOU3BOJICTBA, a¢heKTHBHO

JIECTBOBATH B Ype3BbIYAHBIX

CUTYaIHsX.

JIP 2,4,23.30

[IK.4.2 Odopmusate ordetHyro u | P1,Tema 3.15 TectupoBanue
TEXHUYECKYIO JIOKYMEHTALIUIO B YcTHBIN onpoc
MPOIIECCe PYKOBOJACTBA BBIMOJHICMBIMU Pe3ynbrar BhITIOJIHEHUS
paboTtamu. BHEAYTUTOPHBIX

JIP 2,4,23,30 CaMOCTOSITEIIbHBIX padOT

5. HEPEYEHbB UCITOJIB3YEMbBIX METOJOB OBYYEHUSA
5.1 IlaccuBHBIE: JICKIIUU, TECTUPOBAHUE TI0 pa3jieiaMm.

5.2 AKTHUBHBIE H HHTEPAKTHBHBbIE: KCIUC — CTaJ MK, OpEHH-PHHT.
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