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BBEJAEHUE

PaGouas mporpamMmMa npeamera sIBJISIETCS 4aCThiI0O OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbI CPETHETO
po(eCCUOHATILHOTO 00pa30BaHMS - IPOTPAMMBbI TIOJATOTOBKHU CIICIUAINCTOB CPEIHETO 3BEHA,
paspabortanHoii B cootBercTBUU ¢ PI'OC CI1IO

dI'OC CIIO ®enepalibHbIN rocyaapCcTBEHHBIN 00pa30BaTENIbHbIN CTaHIAPT CPETHETO
npodeccroHanbHOro 00pa3oBanus 1o crneunaibHoctu 40.02.04
OPUCTIPY AEHIIUA (npuka3z Munoopuayku Poccun ot 27.10.2023 1. Ne 798)

I1C

1. HEJIb OCBOEHMUS ITPEJIMETA

I{enu ocBoeHus yueOHOro npeamera «MareMaTukay:

- (opmupoBaHUE EHTPALHBIX MATEMATHUECKUX TIOHATUH (YUCII0, BEIIMYMHA,
reoMerpuueckas purypa, mepeMeHHasi, BEpOSITHOCTh, QYHKIIHSI, TPOU3BOIHAS, HHTETPAN),
00eCneYnBarOIINX IPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh MATEMAaTUYECKOTO 00pa30BaHUsl 00yJarOIINXCS;

- MO/IBEe/ICHNE O0yYaroIUXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MATEMATHKHU H OKPYKAIOIIETO MHUPa, TOHUMAHUIO0 MATEMATHKHU KaK 9acTH OOIIEH KyJIbTyphl YEIIOBEUCCTBA,

- pa3BHUTHE UHTEIUICKTYAIbHBIX M TBOPUYECKHUX CTIOCOOHOCTEH yJaluxcs, Mo3HaBaTEIIbHON
AKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHHU M, KPUTUUHOCTH MBIILJICHUS, MHTEpPECa K U3YUEHUIO MATEMATHKU;

- opmupoBaHUe QPYHKIIMOHATHHON MAaTEMAaTHYECKON IPAMOTHOCTH: YMEHHSI PAaCTIO3HABATH
MaTEeMATHYECKHUE ACTICKThI B PEATbHBIX KU3HEHHBIX CHUTYAIUSIX U IPH U3YYCHHUH JPYTHX YUCOHBIX
MPEMETOB,

- POSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, POPMYIHPOBATH UX HA SI3BIKE MATEMATHKU
¥ CO3/1aBaTh MaTeMaTUYECKHE MOJICTH, MPUMEHITh OCBOCHHBI MaTEeMaTUUECKHI anmapar Jyisl peleHus
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a71a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYyUYEHHBIE PE3yJIbTATHI.

VY4eOHbIi MpeIMeT OTHOCHTCS K TIpeaAMeTHON obnactn «Maremaruka u MHpopMaTikan» u sBiIsieTcs
00s13aTeIbHOM YacThio 001Ie00pa3oBaTenbHOTO 1KKIIa B cooTBeTcTBUU ¢ PI'OC cpennero od1ero
o0OpazoBaHwms

YpoBens ocBoeHHs yueOHOT0 nipenamera B cooTBeTcTBUM ¢ PI'OC cpeanero odiiero oopa3oBaHus:
0a30BbIi

Peanuzarmus conepkanust yaeOHOTO IpeIMETa MPEANoiaracT COOII0IeHNE TPUHITUTIA CTPOTOM
MMPEEMCTBEHHOCTH 110 OTHOIICHUIO K COJEPKaHMIO Kypca «MareMaTnkay Ha CTylIeHH OCHOBHOTO OOIIETO
o0OpazoBaHws.

Pesynbratom ocBoeHMs yueOHOTO ipenmeTa «MaTemaTrukay sBIsSeTCsl GOPMUPOBAHUE Y
00yJaroNMMUCS CIEAYIOIINX PE3YIbTATOB O0yUCHHUS:

JIMIHOCTHBIX:

JIP I'B 1. cpopMupoBaHHOCTH TPAXKAAHCKOHN MO3UIIMN 00YUAIOMIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUMCKOI0 OOLIECTBA; MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAaX
(OYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUH, POIETYP TPaKIaHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U JIPYTOE);

JIP I'B 6. yMeHMe B3auMOJEHCTBOBATh C COLIMAIIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C MX
(GyHKIUSMU ¥ Ha3HAUCHUEM;

JIP IIB 1. chhopmMupoBaHHOCTHh POCCUHCKOMN TPaXKIaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILIOMY H
HACTOAIIEMY POCCUMCKON MaTEeMaTUKHU;

JIP IHB 1. oco3HnaHue n1yXOBHBIX IIEHHOCTEW pOCCUICKOT0 HApO/1a;

JIP IHB 2. chopMupOoBaHHOCTH HPAaBCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBEICHHUSI, CBI3aHHOTO C
NPAaKTHYECKUM MMPUMEHEHHEM JOCTHUKEHUM HAyKU U JIEATEIbHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/1a
B IIOCTPOCHUE YCTONYHUBOTO OYIyIIEro;

JIP OB 1. acreTndeckoe OTHOIIEHUE K MUPY, BKIIFOYasi SCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, peUIeHHH, pacCcykIeHNUN, BOCIPUUMYHUBOCTh K MAaTEMaTHYECKUM
aCHeKTaM pa3InYHbIX BHJIOB UCKYCCTBA;

JIP ©®B 1. chopMUpOBaHHOCTh YMEHUS IPUMEHATH MaTeMaTHUECKUE 3HaHUS B MHTEpecax
3I0pOBOTO 1 Oe30macHOro o0pas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3[I0POBBIO (370pOBOE
nUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3nyecKas akTUBHOCTD);

JIP ®B 2. noTpeObHOCTh B PU3NIECKOM COBEPIICHCTBOBAHHUH, 3aHATUAX CIIOPTHUBHO-



03JI0pPOBUTEIILHOM IESTENIBHOCTHIO;

JIP TB 1. TOTOBHOCTB K TPY/y, OCO3HAHHUE IECHHOCTH TPYI0JIIOOHS;

JIP TB 2. TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMaTHUYECKOU
HaIlPaBJIECHHOCTH;

JIP TB 3. untepec Kk pa3nuyHbiM chepam npodeccuoHaNbHOMN 1eATeIbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKON U €€ MPUIOKEHHUSIMH, YMEHHE COBEPILIATh OCO3HAHHBIN BBIOOD Oynyiiel mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TIJIAHBI,

JIP TB 4. TOTOBHOCTH ¥ CIOCOOHOCTh K MaTEMaTHYECKOMY 00Opa30BaHUIO U CaMOOOPa30BAHUIO HA
NPOTSKEHUH BCEH JKU3HU;

JIP OkB 1. chopMupoBaHHOCTH SKOJIOTHUECKON KYJIbTYpPbl, IOHUMAaHHE BIUSHUS COLUATBHO-
HKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHON U COLMATILHON Cpeibl, 0CO3HAHHE ITI00ATbHOTO
XapakTepa 3KOJOrMYeCKUX MpolieM;

JIP OkB 2. opueHranus Ha IpUMEHEHUEe MaTeMaTUYeCKUX 3HAaHUM JJIs pelIeHus 3a1a4 B 00JacTu
OKPY’KaIOILEH Cpesbl

JIP OkB 3. akTuBHOE HETpUATHE AEHCTBUM, IPUHOCIIINX BPE OKPYKAIOILIEH Cpee;

JIP OkB 4. nuiannpoBaHue NOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM ISl OKpY KArOIIEn
Cpensbl;

JIP ITHIT 1. copmMHupOBaHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHUECKOW HAyKH Kak c(epbl
4eJI0BEUYECKOM AESITEIbHOCTH, 3TANIOB €€ PA3BUTHS U 3HAUMMOCTH AJIS1 Pa3BUTHUS LIMBUWIN3ALINH;

JIPIITHIT 2. oBnaneHue sI3pIKOM MaTEMaTUKU U MAaTEMAaTUYECKON KyJIbTYpPOH KaK CpEACTBOM
[O3HAHMS MUDA;

JIP ITHII 3. roTOBHOCTB OCYILIECTBIIATH IPOEKTHYIO U UCCIIE0BATENBCKYIO AESITEIBHOCTD
WHJUBUIyaJIbHO U B TPYIIIIE.

MeranpeameTHbIX:

MP ITYVY I BJIJ] 1. BoctipuHUMAaTh, (POPMYIHUPOBATH U IPEOOPA3OBBIBATE CYKICHUS:
YTBEPAUTENbHBIE U OTPULIATEIbHBIE, €MHUYHbIC, YACTHBIC U 00IIHE, YCIOBHBIE;

MP ITVVY ] BJIZL 2. BBIABIATE U XapaKTEPU30BaATh CYLIECTBEHHbIE IPU3HAKU MATEMATUUECKUX
00BEKTOB, MMOHATUNA, OTHOIICHUH MEXIY MOHATHAMH, (OPMYIUPOBATH ONPEACICHHS TOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JUIst 0000IICHUS M CPAaBHEHUS,
KpUTEPHUH IIPOBOJUMOTO aHAJIN3A;

MP ITYVY ] BJI/] 3. mpoBOIUTH CAaMOCTOSITENIHHO JTOKA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOTI'0), BHICTPAUBATh APTYMEHTALINIO, TPUBOIUTE IPUMEPBI U KOHTPIPUMEPBHI,
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI,

MP ITYVY ] BJI/L 4. BBIABIATE MaTEMaTUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBSA3H U IPOTUBOPEUUS B
(akTax, TaHHBIX, HAOIIOICHUSAX U YTBEPKACHUSIX, TIPEJIaraTh KPUTEPUH JUTSI BBISIBICHUS 3aKOHOMEPHOCTEH
Y IIPOTUBOPEYML;

MP ITYVY/ BJIJI 5. aenath BBIBOBI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MP ITYVY ] BJI[] 6. Be16upath cioco6 pemieHus yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pereHusi, BEIOMpaTs Hanbosee MOIXOAAIINHA C YIETOM CaMOCTOSITEIHHO BBICIICHHBIX KPUTEPHEB).

MP ITYVY ] BU/] 2. ucnonp30BaTh BONPOCH! KaK UCCIIEI0BATENbCKUI HHCTPYMEHT IMO3HAHUS,
(hopMynupoBaTh BOIIPOCH], (PUKCUPYIOIIHNE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HCKOMOE U JJaHHOE,
(hopMUpOBaTh FUIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MP ITYVY/ BU/] 3. npoBOANUTHh CaMOCTOSITEBLHO CINIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEN MaTeMaTHUeCKOro 00bEKTa, SIBICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN
MeX1y 00BbEKTaMHU, SIBJICHUSMHU, IPOLIECCAMU;

MP ITYV ] BU]I 6. camocTosiTensHO GOpMyITUPOBATh 000OIIEHHUS U BEIBOBI TT0 pe3yJIbTaTaM
MIPOBEJIEHHOTO HAOIIOICHNUS, UCCIIEJOBAHUSI, OLIECHUBATh JOCTOBEPHOCTH MOJIYUYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 00OOIIEHUI;

MP ITYVY/ BU/J] 7. nporHo3upoBaTh BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATH
IIPEANOIOKEHHS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSX.

MP ITYV]] PcU 1. BeiOupaTh nHPOpMAIIHIO U3 UICTOYHUKOB Pa3JIMUHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO PANIUYHBIX BUAOB U GOPM IPEICTaBICHHUS;

MP ITYV ]I PcU 2. ctpykTypupoBath HHGOPMAIIHIO, TIPEICTABIATH €€ B pa3IMYHBIX (hopmax,
WLTIOCTPUPOBATH IpapuuecKy;



MP [TYVY ]I PcH 3. onlennBaTh HAASKHOCTh HH(POPMAIIUU IO CAMOCTOATEILHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

MP [TYV]] PcU 4. BeisBasATh AebUIUTh HHGOPMAIMH, TaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha
BOMPOC U ISl PEIICHUS 3a]1a4H;

KYVY ] O 1. Bocipuaumats U GOpMyIHpPOBATh CYKJIEHUSI B COOTBETCTBUU C YCIOBUSAMU U LETSIMU
oO1IeHwsl, ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS T10 X0y PelIeHHS 3a/1a4l, KOMMEHTHUPOBATh MOMyUYEHHBIH Pe3ybTaT;

KYV]I O 4. B xone o6cyxaeHns 3a7aBaTh BOIPOCHI [0 CYLIECTBY 00CYK1a€MOM TeMBbI, IPOOIEMBI,
pelaeMoii 3a1a4u, BHICKa3bIBaTh UCH, HAIICJICHHBIE HAa TOUCK PEIICHHS, COTIOCTABIISITh CBOU CYXKICHHUS C
CYX/IEHUSIMH JPYTUX YUYaCTHUKOB AMAJI0ra, oOOHapy>KUBaTh pa3inyie U CXOJCTBO MO3ULIUHI, B KOPPEKTHON
¢bopme popMyIupoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMS;

KYV] O 5. npeacraBisaTh pe3yabTaThl pELIEHUS 3aa4H, SKCIIEPUMEHTA, UCCIIEI0BAaHU, IPOEKTA,
CaMOCTOSTENIEHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YUETOM 3a/]a4 MPE3eHTallMU U OCOOCHHOCTEN
ayJIMTOpUH.

PYV]I Co 2. cocTaBisTh IUI1aH, aJITOPUTM PELICHH 33a4u, BBIOUPATh CIOCO0 PEICHUs C y4eTOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI
peIIeHHi ¢ y4eToM HOBOW MH(POpMAaLIUH.

PYV ] Ck 1. npenBuaeTh TpyIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb TP PELICHNUHN 33Ja4H, BHOCUTD
KOPPEKTHBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, TAHHBIX, HAWEHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

PYV]I Ck 2. B1ageTh HaBbIKaMU NIO3HABATEIbHON Pe(PISKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JeMCTBUI M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJETh CIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLiECCa U pe3yJibTaTa pEIIeHUs MaTeEMaTHUECKOH 3ajauu;

PYV]] Ck 4. ouieHUBaTh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUAM, OOBSICHATH IPUUNHBI
JOCTIDKEHUS MM HEAOCTIKEHHS PE3YIbTaTOB AESTEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
npruoOpPETEeHHOMY OTIBITY.

KYV CA 1. noHuMaTh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON ¥ MHIMBUYaJIbHOU pabOThI
IpY peUICHNU Y4eOHBIX 3a/1a4,

KYVY ]I CH 3 npuHuMaTh 11eIb COBMECTHOM JIEATEbHOCTH, INIAHUPOBATH OPraHU3aIMi0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padoT, JOTOBAPUBATKLCS, O0CYKAATH MPOLIECC M PE3yIbTaT paboThl, 0000IIaTh
MHEHHS HECKOJIBbKUX JIIOIACH;

KYVYJ CA 4. orleHnBaTh Ka4€CTBO CBOETO BKJIA/1a B OOIIUI MPOAYKT IO KPUTEPHSIM,
c(OpMyIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUS;

KYVYJ CJ 6. yaacTBOBaTh B IpynIoOBbIX popMax padboTsl (00CykIeHNs, 0OOMEH MHEHUH, ""MO3TOBBIE
HITYpMbI" U UHBIE), BBIIIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOM JIEHCTBUS C IPYTUMH YIEHAMHU
KOMaH/Ibl.

[TpenMeTHBIX (Ha 6a30BOM YpOBHE):

[1P6 1. BnazeHue METoJaMH JOKA3aTeNbCTB, AITOPUTMAMH PEIICHHS 337a4; yMeHUe (popMyIupoBaTh
olpezesieHus, aKCHOMbI U TEOPEMBI, IPUMEHSITh UX, IPOBOJUTH JI0KA3aTEIbHbIE PACCYKIECHUS B XO/1€
pelieHus 3a1ay;

[1P6 2. ymeHune onepupoBaTh MOHIATUSIMU: CTENIEHb YHCIIA, JOTapu(M YUCIIa; YMEHHE BBITIOIHATh
BBIUMCJIEHUE 3HAUYEHUN U TPeoOpa3oBaHMsl BBIPAXKEHUI CO CTENEHSIMH U Jorapudmamu, npeodpazoBaHus
JTPOOHO-PAIIMOHATBHBIX BRIPAKCHHUI;

I1P6 3. ymeHue onepupoBaTh NOHATUSAMU: PallMOHAIbHbBIE, UPPALIMOHAJIbHBIE, T0KA3aTEIbHbIE,
CTENEHHbIE, JIorapuPMUUECKHEe, TPUTOHOMETPUYECKUE YPAaBHEHUS! U HEPABEHCTBA, UX CUCTEMBI;

[1P6 4. ymeHue onepupoBaTh NOHATUAMU: (DYHKLMS, HENpepbIBHAsA QyHKLUS, TPOU3BOAHAS,
nepBooOpasHasi, onpeeIeHHbI HHTETpall; yMEHHE HaXOUTh MPOU3BOIHbIE 3JIEMEHTAPHBIX QYHKIIHH,
WCIIOJIb3YSl CIIPABOYHBIE MaTepUabl; UCCIEOBATh B MPOCTEUIINX CIIy4asiX (yHKIUH HA MOHOTOHHOCTD,
HaXOJUTh HAUOOJIbIINE U HAUMEHBIIINE 3HAYEHUS PYHKIIUI; CTPOUTH I'pa)KK MHOTOUJIEHOB C
HCIIOJIb30BaHUEM amlapaTa MaTeMaTUYECKOr0 aHaIu3a; MIPUMEHSTh [TPOU3BOIHYIO MPU PELICHUH 3a/1a4 Ha
JBUKEHHE; pelllaTh MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4l HA HAaWOOJIbIINE U HAMMEHbILINE 3HAYeHUS], Ha
HaXO0JIeHUE IyTH, CKOPOCTHU U YCKOPEHHUS;

[1P6 5. ymeHue onepupoBaTh NOHATUAMU: pallMOHANbHAS (PYHKLINA, TOKa3aTeNnbHast (PyHKINS,
creneHHas QpyHKIwus, jorapugmudeckas QyHKIUs, TPUTOHOMETpUUYECKHE (PYHKITUU, 0OpaTHBIC PYHKITNH;
yYMEHHE CTPOUTH TpaduKu N3YYeHHBIX (PYHKINN, NCTIOIH30BaTh IPaPUKU IPU U3YUEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPU pEUIeHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U 3a]]a4 U3 PealIbHOM KU3HH;



BBIpa)kaTh (OPMYJIaMHU 3aBUCUMOCTH MEX]y BETMYMHAMU;

ITP6 6. ymeHue pemaTh TEKCTOBBIE 33/1a4K Pa3HbIX TUIOB (B TOM YHCJIE HAa IPOLIEHTHI, 10JIU U YacTH,
Ha JIBH)KEeHUE, paboTy, CTOMMOCTh TOBApOB M YCIIYT, HAJIOTH, 337a4i U3 00JacTH YIIPaBIEHHsI JTUUYHBIMU U
ceMeWHBIMU (PMHAHCAMM); COCTABIIATh BBIPAKEHUS, YPAaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3aJa4u, UCCIIEI0BATh MOIYYEHHOE PELIeHHE U OLIEHUBATh MPaBA0IOJOOHOCTh PE3yJIbTaTOB;

ITP6 7. ymeHue onepupoBaTh MOHATUAMU: Cpe/iHee apuPMeTHIECKOe, MeMaHa, HauboIblIee U
HalMEHbIlIee 3HAaUeHUs, pa3Max, TUCIepCHsl, CTAHJAPTHOE OTKJIOHEHHE YMCI0BOT0 Habopa; yMEeHue
U3BJIeKaTh, MHTEPIPETUPOBATH HH(DOPMAILUIO, IPEICTABICHHYIO B Ta0IMLIAX, HA JUarpaMMax, rpaukax,
OTPaKaIOIIyI0 CBOMCTBA pealibHBIX MPOLECCOB U ABJICHU; MPECTABIATh HH(POPMALIHIO C TTOMOIIBIO
TaOJIMI U AMarpamMM; UCCIIE0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHCIIE ¢ IPUMEHEHHEM Irpapuueckux
METOJIOB U JIEKTPOHHBIX CPEACTB;

ITP6 8. ymeHue onepupoBaTh MOHATUAMU: CIIyYaiHbIM OMBIT U CllydyaifHOE COObITHE, BEPOSITHOCTD
CJIy4alfHOT'O COOBITHSI; YMEHHE BBIYMCIISATH BEPOATHOCTh C UCIOIb30BAHUEM IPpa)UIECKUX METOJIOB;
OPUMEHSATH (POPMYJIBI CIIOKEHUS U YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U (hOPMYJIbI IPU
pEeLIeHUH 3aj]ay; OLEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aifHIMHU BEJIMUUHAMU;
yYMEHHUE NPUBOJUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YHCEI B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJIICHUSX;

ITP6 9. ymeHue onepupoBaTh MOHATUAMU: TOUKA, IPAMasi, IJIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBIN
YTOJI, CKPEIIHMBAIOIINECS IPSIMBIE, TAPAJUIENBHOCTD U MEPIEHAUKYIIIPHOCTD MPSMBIX U TUNIOCKOCTEN, YToJl
MEXly MPSMBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI MEXAY TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKU
710 IJIOCKOCTH, PACCTOSIHUE MEXy NPSAMBIMH, PACCTOSTHUE MEKY IJIOCKOCTSIMU; YMEHUE UCIIOIb30BaTh
IIPU PELICHUH 33124 U3yUEeHHBIE (DaKThl U TEOPEMbI INIAHUMETPHH; YMEHHUE OLICHUBAThH pa3Mepbl 0ObEKTOB
OKpYKaroIlero MUpa;

ITP6 10. ymeHue onepupoBaTh NOHATHSIMH: MHOTOI'PAaHHHK, CEYEHUE MHOTOTPAaHHUKA, KYO,
napaieNnenurnen, npusma, nupamuia, purypa u HoBepXHOCTh BpallleHUs, IUIHHIP, KOHYC, IIap, chepa,
ceueHust (pUrypsl BpalieHus, MI0CKOCTb, Kacaromascst cepsl, UINHPA, KOHYCa, TUIOIAAb TOBEPXHOCTH
IUpaMUJIbI, TPU3MBI, KOHYCa, HMIMHAPA, III0MIaas cepsl, 00beM KyOa, MpsIMOYTOJILHOTO
napaienenunena, MupaMuabl, PU3MbI, HWIMHAPA, KOHYCa, apa; yMEeHHe n300pakaTh MHOTOTPAHHUKHU U
IIOBEPXHOCTH BPALLEHUS, UX CEUEHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B IPOCTPAHCTBE; YMEHUE pAacliO3HABaTh PABUIIbHbIC
MHOTOTpaHHMKH;

I1P6 11. ymeHue oneprpoBaTh NOHATHIMH: JBIKEHUE B TPOCTPAHCTBE, OA00HBIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHHUE IIJIONIA i MOBEPXHOCTEH M 00bEMOB MOIOOHBIX (pUTYD MpH
pelIeHNH 3a/1a4;

[1PG 12. ymeHue BBIYHUCIIATh T€OMETPUUECKUE BETUYHMHBI (JJIMHA, YTOJ, IJI0Ia b, 00bEM, TIJI0IIAIh
MIOBEPXHOCTH ), UCTIONB3Ys U3y4eHHBIE (POPMYIIBI U METO/IBI,

I1P6 13. ymenue onepupoBaTh NOHATUAMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, KOOPUHATbI
TOUYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKASIPHOE MPOU3BEACHHE, YTOJl MEX/y BEKTOPaMH, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YKCJI0; HAXOAUTh C TOMOUIbIO U3YUYEHHBIX (POPMYJI KOOPIAUHATHI CEPEUHBI
OTpe3Ka, pacCTOSHUE MEKIY JBYMs TOUKAMU;

I1P6 14. ymeHue BbIOMpATh MOAXOMALINI U3yUYEHHBIH METOJ AJIsl pELICHUS 3a/1a4H, paclio3HaBaTh
MaTemMaTuyeckue (pakThl © MaTeMaTHUYECKHE MOJIENU B IPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX, B
HCKYCCTBE; YMEHHE IPUBOJUTEH IPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTE€MaTHYECKOW HAyKH.

VYu4eOnslii npeaMer "MaremaTuka" cnocoOCTBYeT HOPMUPOBAHHUIO OOIMIMX KOMIETEHLIUHI:

OK 01. BeiOupatsb criocoOsbl pelnieHus 3aaad npodeccuoHalbHOM 1eATeNbHOCTH MPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonbs3oBaTh COBpEMEHHBIE CPECTBA MOMCKA, aHAJIW3A U MHTEPIIpeTallui HH(OpMaLuu U
MH(OPMAaLIMOHHBIE TEXHOJIOTUH I BHIOJTHEHUS 3a1a4 IPOo(eCCHOHATBHON eI TeIbHOCTH.

2.MECTO IIPEJJMETA B CTPYKTYPE OOII
[Ipenmer OTHOCUTCS K BapUaTUBHOM yacTH y4yeOHOro IUIaHa.

3. OBBEM ITPEJIMETA

[IpomexyTounas Yacos | |




aTTecranusa

KonraktHas pabora .(1o y4.3aH.)

Bcero 3a
ceMecTp | Bceero | Jlekmuu

[IpakTnueckue
3aHATHS,
BKJTFOYAst
KypcoBOe

MIPOEKTHPOBAHU

(S

Cemectp 1

4 | 64 | 34 |

30

Cemectp 2

3a4eT ¢ OIEHKOMN 138 138 60

78

202 202 94

108

0

5. TEMATUYECKHWM IJIAH

Tema

Yacos

HaumenoBanue TeMbl

Bcero
4acoB

KonraktHast pabora (110 y4.3aH.)

Jlekuun

IIpakTuuec

KHe
3aHATHA

Kontpons
CaMOCTOSITENbH
oii paboTsl

Cemectp 1

64

Tema 1.

HeiictButensusie yucna (JIP I'B 1,JIP 1B
1,JIPTB 1,JIP OxB 2, MPIIYVYI BJI] 2,
MPIIYVYI PcU 3, PYY Cx 2, TIPG 2,
I1P6 3, TIIPG 14)

12

Tema 2.

Oynkuuu (JIPTB 6, JIP TB 3, JIPOB 1,
JIP IHIT 1, MP ITYY A, BUJT 3, KYY O 1,
PYVY Co2, PYY Ck4, [IIP62,]IIP6 3,
I1PG 5, TTP6 14))

20

10

10

Tema 3.

Ocnossl Tpuronometpuu (JIP I1B 1, JIP ®B
2,JIP TB 3, JIP IHIT1 3, MP ITYVY I BJIA 1,
MP 1YV PcU 1, KYVYI O 5, IIP6 5,
I1P6

32

18

14

Cewmectp 2

138

Tema 4.

Hauana maremaTtudeckoro anammsa (JIP
JHB 1,JIP ®B 1, JIP TB 3, JIP [THII 2,
MPITYVIA BJIA 3, PYYA Ck 1, MP IIYVY [
bW/ 2, KYY CH 4, I1P6 4, I1P6 6, I1P6 7)

48

22

26

Tema 5.

DneMeHThl KOMOMHATOPUKH, TEOPHS
BeposaTHocTel u cratuctuka (JIP I'B 6, JIP
TB2,JIPOB 1,JIP OxB 4, MPIIVYVY/]]
BJIJL 5, MP ITYY ] BUJl 6, MP ITY Y]] BUJ
7, MPIIYYI PcU 1, KYV] CH 4, TIIP6
7,

12

Tema 6.

[Ipsimble ¥ TNIOCKOCTH B IPOCTPAHCTBE

(JIP IHB 2,JIP OB 1, JIP ®B 1, JIP OxB
2,JIP LIHIT 1, MP ITYVY I BJI/1 4, MP
Iyya pcll 4, KYVYI CJ 1, IIPG 1, ITP6
9,

28

12

16

Tema 7.

Mpuororpannuku (JIP I'B 6, JIP IIB 1, JIP
TB 1,JIP OkB 4, JIP IHII 2, MP ITVV ]
bJ1J12, KYVJOS5,PYVY] Co 2, 1IP6 10,
I1P6 11, ITP6 12, TIPG 14)

12




Tema 8.

Koopaunats! u Bextops! (JIP I'B 1, JIP JIHB
2, JIP TB 3, JIP OxB 2, JIP IIHII 2, MP

nyyasuae, PYVICkl, KYVICHG6,
I1PG 13,

TIP6 14)

14 6

11,

Tena u noBepxnoctH BpaueHus (JIP I'B 6,

JIPIIB 2, JIP ®B 2, JIP OB 1, JIP TB 4, JIP
Tema 9. [OkxB 1, JIP UHIT 3, MP ITYVY /] PcU 4, 16 8
PYV] Ck 2, KYVI CI 1,

T1P6 10, TIP6

Tema

Tema 10. Mcnionb3oBaHHEe MaTEMaTHIECKUX
nousituid. (JIP I'B 6, JIP I1B 1, JIP IHB 2,
JIP ®B 1, JIP TB 3, JIP IIHIT 2, MP ITY VY ]I
10. [BJIO6,, KYYIO4,PYYCk4, KYV]
CI 3, I1P6 1, ITP6.7, T1P6 9, ITP6 10, I1p6
11, TTPG 12, TTPG 14)

6. ®OPMBbI TEKYIIIEI'O KOHTPOJISA 1 TIPOMEKYTOYHOMN ATTECTAIIUA

HIKAJIBI OHEHUBAHUSA
Bun onienouHoro Kpurepun
Paznen/Tema AL on Ornrcanue OIEeHOYHOTO CPEICTBA PHTED
CpelCTBa OLICHUBAHUS
Texymuii koHTposb (ITpunoxenue 4)

Tema 1 CamocrositenbHas | Paborta cocrout u3 10 3amanuid, 2 Bapuanrta OneHuBaeTCs
' pabota Nel ot 2 110 5 6aju10B

Tema 2 CamocrositensHas | PaboTa cocrouT u3 6 3ananuii, 2 BapuaHnrta OrnecHuBaeTcs
pabota No2 ot 2 10 5 6amioB

Tema 4 CamocrositenbHas | Paborta cocrout u3 43ananuii, 4 BapuaHrta OueHuBaercs
’ pabota Ne3 ot 2 1o 5 0auioB

Tema 4 CamocrostensHas |Pabota cocrout u3 6 3ananuii, 4 Bapuanra OrenuBaeTcs
pabora Ne 4 ot 2 110 5 6a/mioB

Tema 4 CamocrositensHas | PaboTa cocrout u3 4 3ananuii, 4 Bapuanra OneHuBaeTcs
pabora No 5 ot 2 10 5 6amioB

Tema 4 CamocrositenbHas | Paborta cocrout u3 3 3amanmuii, 6 BApuaHTOB OneHuBaercs
' pabota No 6 oT 2 110 5 6aj10B

Tema 4 CamocrositenbHas | Pabota cocrout u3 1 3amanusi, S BapuaHnToB OueunuBaercs
' paborta Neo 7 ot 2 10 5 6amioB

Tema 5 CamocrositensHas | Pabota cocrout u3 3 3aganuii, 4 Bapuanra OuenuBaercs
pabora No 8 or 2 1o 5 6auIoB

Tema 6 CamocrositensHas |Pabora cocrouT u3 7 3amanuii, 2 BapuanTa OuenuBaercs
pabota Ne 9 ot 2 110 5 6a/mioB

Tema 6 CamocrositenbHas | PaboTa cocrout u3 7 3aganuii, 2 BapuaHnTta OrnecHuBaeTcs
pabota Ne 10 ot 2 10 5 6amioB

Tema 8 CamocrositenbHas |Pabota cocrout u3 3  3amanuii, 3 Bapuanra OrneHuBaercs
) pabora Ne 11 oT 2 10 5 6amnoB

Tema 4 Kontponbnas Pabota cocrout u3 3 3amanuii, 1 BapuaHt OuenuBaercs
pabora No | ot 2 110 5 6a/mioB

Tema 1-9 KonTponbnas Pabota cocrout u3 11 3axanwuii, 2 BapuanTa OneHuBaeTcs
paborta No 2 ot 2 10 5 6amioB

Tect coctout U3 5 3aJJaHUl OTKPBITOrO THUIA, 2
OueHuBaeTcs
Tema 2. Tect Ne 1 BapuaHTa

or 2 1o 5 6aioB




Tect cocTouT U3 6 3aJaHUI OTKPBITOTO THIA, 2

OnenuBaercs
Tema 3 Tect Ne 2 BapUaHTa 1l

oT 2 1o 5 6aioB

Tect cocrout u3 123agaHuii OTKPBITOTO TUIA, 2

Tema 7 Tect Ne 3 BapuaHTa OneruBactcs

or 2 1o 5 6autoB

Tectsl cocTosT U3 8 3aaHUI OTKPBITOrO TUIIA, 2

OrneHnuBaeTcs
Tema 9 Tect Ne4 BAapHUAHTa .

otT 2 1o 5 6amIoB

[Tpomexxyrounas arrectanus (Ilpunoxenue S)

Brter buner conepxurt:1- TeopeTuueckuii Bonpoc; 2-
2 cemecTp 10 mpaktrueckue 3aganus. KonudectBo 6mneroB | OueHuBaeTcs OT 2

(3a0) muddepeHIpoBaH 75, 10 5 GaoB
HOMY 3a4eTy

OIIMCAHUE HIKAJI OUEHUBAHUSA

[Tokazatens onenku ocsoenust OOII opmupyercs Ha OCHOBE OOBEAMHEHUS TEKYIIIETO KOHTPOJIS U
IPOMEXKYTOUHOM aTTecTalii 00y4aroIierocs.

ITokazarenb pedTHHra 0 KaKIOMY IPEIMETY BbIPaXaeTcsl B IPOLIEHTAX, KOTOPBIM 1MOKa3bIBaET
YpOBEHb IIOJITOTOBKU CTY/I€HTA.

Texymuii KOHTpOIb. Micrionb3yeTcs 5-0amibHas cucreMa oneHnBanus. OTnieHKa paOoThHI CTYICHTA B
TEYEHUH CEMECTPa OCYIIECTBIISIECTCS IPENOAaBaTEIEM B COOTBETCTBUH € Pa3pabOTaHHON UM CHCTEMOM
OLIEHKU Y4eOHBIX TOCTHKEHHUH B Mporiecce 00ydeHHs 10 JaHHOMY TPEMETY.

B pabouux nporpammax IUCHUILIAH (TIPEIMETOB) U MIPAKTUK 3aKPEIJIEHBI BUABI TEKYIIIETO
KOHTPOJIS, TUTAHUPYEMBIE Pe3yJIbTaThl KOHTPOJIBHBIX MEPOTIPUSITHI 1 KPUTEPUU OIIEHKH YICOHBIN
NOCTYDKEHUH.

B Teuenue cemecTpa npenogaBareneM NpOBOJANUTCS HE MEHEE 3-X KOHTPOJbHBIX MEPONPUITUH, IO
OLICHKE JIeATEIbHOCTH CTYACHTA.

[TpomexxyTounas arrectamnus. Mcnonb3yercs S-6anbHas cuctema oreHuBanus. O1ieHka padoThl
CTYyJI€HTa 110 OKOHYaHMIO MpeaMeTa (4acTu IpeaMeTa) OCYLIECTBIIIETCS IPENoaaBaTesieM B COOTBETCTBUHU C
pa3zpaboTaHHON UM CHCTEMOI OLIEHKU JOCTUKEHHH CTyIeHTa B Mpoliecce 00yUeHUs M0 TaHHOMY IIPEIMETY.
[IpomexxyTouHas aTTecTalys Takke IPOBOAUTCS MO OKOHYAHUIO (POPMHUPOBAHUS KOMIIETEHIINH.




Iloxa3aTesb OLIEHKH

Ilo 5-0a/JILHOM cUCTEME

XapakTepHCTHKA OKa3aTeJist

100% - 85%

OTJIIMYHO

O6J'Ia,HaI-OT TCOPCTUUCCKUMHU 3HAHUAMUA B IIOJITHOM O6’beMe,
IMOHUMAKOT, CAMOCTOATCIBHO YMCHOT IIPUMCHATD,
HCCICI0BATh, I/I,Z[eHTI/I(I)I/ILII/IPOBaTB, AHAJIIN3UPOBATh,
CUCTCMATU3UPOBATD, PACHPCACIATD 11O KATCTOPUAIM,
pacCcuuTaThb 1MOKa3aTeCIIu, KHaCCI/IQ)I/ILII/IpOBaTB,
pa3pa6aTLIBaTL MOZCIIN, AJITOPUTMHU3UPOBATL, YIIPABJIATD,
OpTraHnU30BaTh, IJIAHUPOBATH INPOUECChI UCCIICAOBAHNA,
OCYHICCTBJIATH OLUCHKY PE3YJIbTATOB HA BEICOKOM YPOBHC

84% - 70%

XOpOLIO

00J1aJat0T TEOPETUYECKUMHU 3HAHUSIMU B TIOJTHOM 00beMe,
IIOHUMAIOT, CAMOCTOSITEIBHO YMEIOT IPUMEHSAT,
UCCIIeI0BATh, UACHTU(DHUIIMPOBATH, AHATU3UPOBATH,
CUCTEMAaTU3UPOBATh, PACIIPEACIIATD 110 KATETOPHUSM,
paccuuTaTth MOKa3aTeNu, KIacCu(pHUIIMPOBATS,
pa3pabaTbIBaTh MOJICNIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHU30BaTh, INIAHUPOBATH IIPOLIECCHI UCCIIEIOBAHNS,
OCYILECTBISATh OLIEHKY PE3YyJIbTATOB.

MOFYT OBITH JOIMYHIEHbI HEAOYCTEBI, UCIIPABJICHHBIC
CTYACHTOM CaMOCTOSATCIIbHO B ITPOLCCCC pa6OTBI (OTBeTa

U T.1.)

69% - 50%

Y0BJIETBOPUTEIIHHO

00ya1a10T OOIMUMH TEOPETHUYECKUMHU 3HAHUSIMHU, YMEIOT
MIPUMEHATD, UCCIEA0BATh, HICHTU(PHUITUPOBATH,
aQHAIM3UPOBATh, CHCTEMATU3UPOBATh, PACIIPEACIIATE TI0
KaTeropusM, pacCYMTATh MTOKA3aTEIIH,
KJIAaCCU(HUITUPOBATH, pa3padaThIBATh MOJICIIH,
aIrOpUTMU3UPOBATH, YIIPABIIATh, OPraHU30BaTh,
TJIAHUPOBATH MPOIIECCHI HCCIIE0BAHMUS, OCYIIECTBIISATh
OIICHKY Pe3yJIbTaTOB Ha CPEIHEM YPOBHE.
JlomyckaroTes OIMOKH, KOTOPBIE CTYACHT 3aTPy IHACTCS
HCIIPABUTHh CAMOCTOSTEIBHO.

49 % u MeHee

HCYIOBJICTBOPHUTCIIBHO

00J1aJat0T HE MOJHBIM 00BEMOM 00X TEOPETUYECKUMU
3HAaHUSIMH, HE YMEIOT CAMOCTOSATENbHO IPUMEHSTD,
UCCIIe10BaTh, UIEHTU(PULINPOBATh, AHAJIU3UPOBATh,
CHCTEMaTH3UPOBATh, PACHIPEAEIATH [0 KATETOPUsIM,
paccuMTaTh MOKa3aTeNn, KIacCu(pUIUPOBATh,
pa3pabaTbIBaTh MOJIEINIHU, AITOPUTMHU3UPOBATD, YIIPABIATH,
OpraHu30BaTh, INIAHUPOBATDH MPOLIECCHI UCCIIEIOBAHUS,
OCYILIECTBIISATh OLIEHKY PE3YJIbTaTOB.

He cdopmupoBanbl yMEeHUS M HaBBIKH VIS PELICHUS
npodecCHOHATBHBIX 3a]a4

100% - 50%

3a4TCHO

XapaKTEepUCTHKA M0KA3aTelsl COOTBETCTBYET «OTIMYHOY,
«XOPOILO», «YIAOBIECTBOPUTEIHHO

49 % u MeHee

HC 3a4TCHO

XapPaKTCPUCTHKA ITOKA3aTCJIA COOTBECTCTBYCT
«HCYOOBJICTBOPUTCIIBHO»

7. COAEP KAHUME NIPEIMETA

7.1. Coneprkanue JeKIUA




Tewma 1. [HetictBurensubie uncna (JIP I'B 1,JIPTIB 1, JIP TB 1, JIP O5xB 2, MP IIYVYJ BJI/ 2, MP I[TYVY ]|
PcU 3, PYYA Ck 2, IIPG2,11P63, IIP6 14)

"Bpenenue. JlelicTBUTEIbHBIEC YKCIa"

O3HakoMJIEHHE C POJIbI0 MAaTEMAaTHKH B HayKe, TEXHUKE, SKOHOMUKE, HH(POPMAILIMOHHBIX TEXHOJIOTHSX U
IIPAKTUYECKOH AeATeabHOCcTH. O3HAaKOMIIEHHE C LIEJIIMU U 33Ja4aMy U3y4EHUsI MaTEMaTUKHU IIPU OCBOEHUU
npodeccuit CIIO u cneunansHocteit CI1O.. HucnoBsle MHOXKECTBA.

[Tpubnuxennsie Beruucienus. Llenble n parmonansHele yucia. JledcTBUTEIbHbIE YUCTA.

PaBHOCUIIBHBIE YpaBHEHUS 1 HEPABEHCTBA.

O3HakoMJIEHHE C MPOCTEHIIMMH CBEJICHUSMU O KOPHSAX — aireOpanyecKux ypaBHEHUH, MOHATHAMU
VICCJIEJOBAHMSI YPABHEHUN U CUCTEM YPaBHEHHUH.

W3yuenue Teopun paBHOCHUJIBHOCTH YPaBHEHUM U e€ ipuMeHeHus. [[loBTopeHne 3anucu peneHus
CTaHJApTHBIX YPAaBHEHU, IPUEMOB IPeoOpa30BaHus YpaBHEHUI I CBEACHUS K CTaHIAPTHOMY
YPaBHEHHIO.

Pemenne nppannoHalbHbIX YPaBHEHUN 1 HEPABEHCTB.

[ToBTOpEHUE 3anucy pelieHus CTaHAAPTHBIX YPaBHEHUH, IPHEMOB NPeoOpa3oBaHMsl ypaBHEHUN 115
CBEJICHMSI K CTaHJapTHOMY ypaBHEHHIO. [IoHATHE HppallnOHATBHBIX YPAaBHEHUI 1 HEPABEHCTB. AJITOPUTM
pelIeHNs NPPAaLMOHAJIBHBIX YPABHEHUI U HEPAaBEHCTB.

"ApupmeTrnueckuil KOpeHb HaTypajIbHOU cTeneHu"

O3HaKOMJIEHHE C IOHSATUEM KOPHSI N-il CTENEH!, CBOMCTBAMU PaJMKaJIOB U IIpaBHUJIaMU CPAaBHEHUSI KOPHEM.
DopMyIMPOBAHKE ONIPEACIICHUs] KOPHS U CBOMCTB KOpPHEW. BrIunciieHUE U CpaBHEHUE KOPHEH, BHIIIOJTHEHUE
NPUKUIKY 3HaueHUs KopHa. [IpeoOpa3oBanue YMCIOBBIX U OyKBEHHBIX BBIPAKEHUH, COJIEpKAIINX
paauKabl.

BrimonHenue pacueToB 1o ¢popmysiaM, CoOAepKALIM PauKaibl, OCYIIECTBISISI HEOOX0AUMBIE IOJICTAHOBKU
u ipeoOpazoBanus. OnpeaeneHue paBHOCHIBHOCTH BBIPAKEHUH C paJuKaIaMH.

"CreneHnsb ¢ palmoOHaIbLHBIM MTOKa3aTenem"

3anuchIBaHUE KOPHS N-i CTENEHU B BHJIE CTEIICHU C JPOOHBIM MOKa3aTejaeM U Hao00poT.

dopMyIMpOBaHKME CBOMCTB CTETNICHEH. BhIunciieHrne cTernenei ¢ parimoHAIbHBIM ITOKa3aTeNIeM, BBITTOTHECHUE
MPUKUIKKA 3HAYCHUS CTETIEHH, CPABHEHUE CTEIICHEH.

[IpeobpazoBaHue YUCITOBBIX U OYKBEHHBIX BBIPAKEHUH, COIEPKAIIMX CTEIIEHU, TPUMEHSS CBOWCTBA




Tema 2. ®ynkuuu (JIPI'B 6, JIP TB 3, JIP OB 1, JIP HHII I, MP ITYY I B/ 3, KYYI O 1, PYV ] Co 2,
PYV Ck4, 1IP62,1IP6 3,I1P6 5, I1P6 14))

"Crenennas pyHkuus"

Omnpenenenue ¢pynkuuu. HaxoxaeHnue obmacTu onpeeneHus 1 0071acTi 3HaUeHUH (QyHKIHH.
[Noka3zaTtenbHast QyHKIHS.

[Noxa3zaTtenbHast QyHKIMS (IKCTIOHEHTA), €e CBOMCTBA U Tpaduk. OBlaseHle yMEHUEM TIOHUMATh U YUTATh
CBOWCTBA U TrpadMKH MOKA3ATEIbHON (DYHKIIUH.

O3HakoMIIeHHE ¢ TpUMepaMH (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pEalbHBIX MPOIECCAX U3 CMEXHBIX
JUCIUILUINH.

"IlokazarenbHbIE YpAaBHEHUS U HEPABEHCTBA'.

Bunpl mokasaTesbHbIX YpaBHEHUM

Metonbl  pelIeHUs TOKA3aTEIbHBIX YPABHCHUIA.

[TokazarenbHble HEPABEHCTBA, METO/IbI X PELICHMUS.

Bunbl cucreM noka3aTesbHBIX YPaBHEHUH U HEPABEHCTB.

MeTo/1bl pelIeHNs] CUCTEM MOKa3aTeIbHbIX YPaBHEHUIN U HEPABEHCTB

"Jlorapudmer"

[Monstue norapudma. OcHOBHOE JOrapuPMHUIECKOE TOXKIECTBO. [IeCATUUHBIN U HATYpaTbHBIN
norapudmsl. Yncio e. Yrpomenue orapugmuyeckix BeipakeHnid. CBoiicTBa orapudmos.
Jlorapu¢m npousBeaeHUs, YACTHOTO, cTenieHu. [lepexo K HOBOMY OCHOBAaHHIO. Y TIPOLEHUE
Jaorapu(pMUYECKUX BbIpAXKEHUN

"Jlorapudmudeckast pyHKIHs"

Jlorapugmmueckas QyHKIUS €€ CBOWCTBA U rpaduK.

Boruncnenue 3naueHnii GyHKIUI 0 3HaYeHUIO apryMeHTa. OnpezeneHue nojaoKeH!sl TOUKU Ha rpaduke
Hcnonp3oBanne CBOMCTB (PYHKIHI U CpaBHEHUS 3HAYSHHI cTere-Hel u orapudmos. [Toctpoenne
rpadgukoB sorapupmMudeckux QyHKUINN

"Jlorapudmuueckre ypaBHEHUS! 1 HEpaBEHCTBA'.

Bunel norapugmuueckux ypaBHeHUN

MerTobl penieHus gorapuMUIEcKuX ypaBHEHUH.

CrniocoObl pelieHns: IpOCTEHIINX U CBOASIINXCS K HUM  JIOTapU(MUYECKUX YPaBHEHUH.
Jlorapudmuueckne HepaBeHCTBA.

Jlorapudmuueckne HEpaBEHCTBA, METOIBI UX PEIICHUSI.

CucreMsbl 1orapuMUUECKUX YpaBHEHUI 1 HEPaBEHCTB.




Tema 3. OcnoBsl Tpuronometpuu (JIP I1B 1, JIP ®B 2, JIP TB 3, JIP IIHII 3, MP ITYVY I BJI/] 1, MP
NYYJPcH 1,KYYI OS5, IIPOG S5, IIP6 14)

"N3mepenue yrios"

W3ydenue painaHHOrO METO/1a U3MEPEHHs YTJI0B BPAILllEHHUs U MX CBSI3U C IpaaycHOi Mepoil. M300paxeHune
YTJIOB BpalICHMsI HA OKPYKHOCTH, COOTHECEHUE BEJIMUUHBI yTIJla C €0 PACIIONI0KEHUEM.

OmnpeneneHue TPUrOHOMETPUIECKUX (PYHKIUI.

CuHyc, KOCHHYC, TAHT'€HC, KOTAaHT€HC MPOU3BOJILHOTO yriia. CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC YHCIIa.
3HaKU TPUTOHOMETPUYECKUX (PYHKLIUH

"TpuroHomeTpuyeCKue TOXKAeCTBA"

dopMyMpoBaHUE ONpeAEICHUN TPUTOHOMETPUUECKUX (DYHKIIMI JUIsl YIJIOB OBOPOTA M OCTPHIX YTJIOB
PSMOYTOJIBHOTO TPEYTOJIbHUKA 1 00BSICHEHHE X B3aUMOCBS3H

3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJHOTO U TOrO *ke€ yrja. TpuroHomerpuieckue
TOKJIECTBA

"Tpuronomerpudeckue Gopmybl"

CuHyc, KOCHHYC U TaHT€HC YIJIOB o ¥ — o. [IpaBuia nepexona oT OTpULIATENBHOTO YIJIA K [TOJIOKUTEIbHOMY .
@DOopMyIIbI CI0KEHUS TPUTOHOMETPUUECKUX (PYHKIIUI.

"®opMyJibl 1BOIHOTO yria"

OcHoBHBIE (POPMYIIBI TPUTOHOMETPUH: CHHYC M KOCHHYC JIBOMHOTO yTJIa.

@®opMyJIbl TOJIOBUHHOTO yTJIA.

OcHoBHbIe (opMyIIbl TpUroHOMeTpuH: CHHYC U KOCUHYC MTOJIOBUHHOTO yTJia

"®opMmyJibl IpuBeACHUS"

Nzydenue ocHOBHBIX (popmyit TpuroHoMeTpuu. [Ipumenenne hopmMyin npuBeaeHUS ISl BHIYUCICHUS
3Ha4YEeHM J1F000TO yria.

@opMyIIbl CyMMBI M Pa3HOCTH TPUTOHOMETPUYECKUX (DYHKIIUH.

[IpeoOpazoBanust cyMM TPUTOHOMETPUIECKUX (DYHKIIMI B ipou3BeeHus. [I[peoOpa3zoBaHue Mpou3BeACHHIA
TPUTOHOMETPUYECKHX (PYHKIUN B CYMMBI.

"O6paTHble TpUroHoMeTpuyeckue QyHKIumn"

O3HaKOMIICHHE C TIOHATHEM OOPaTHBIX TPUTOHOMETPUYECKHUX (PYHKIINH.

Wzydenue onpeneneHnii apkcuHyca, apKKOCHHYCa, apKTaHT'€HCa Ynciia, OpMyIHPOBAHUE HX,
n300paKeHUE HA €IMHUYHON OKPYKHOCTH, IPUMEHEHHE NIPU PELIEHUH YpaBHEHUN
"TpUroHOMEeTpUYECKNE YPAaBHEHUS U HEPABEHCTBA' .

Pemenue no ¢popmynaM U TPUTOHOMETPUUECKOMY KPYT'Y IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
[Ipumenenne 00X METOIOB pPELICHHS YpaBHEHUM (ITpUBEIEHUE K TMHEHHOMY, KBaJIpaTHOMY, METO/{
pa3oKeHUsl Ha MHOXKHUTEIH, 3a-MEHbI [IEPEMEHHON) TIPU PELLIEHUN TPUTOHOMETPUUECKUX YPAaBHEHUH.
TpuronomeTpuuecKkrue HEPABEHCTBA.

Pemenue no ¢popmynaM U TPUTOHOMETPUUECKOMY KPYTY IPOCTEHIINX TPUTOHOMETPUUECKHX HEPABEHCTB.
[Ipumenenne 00X METOIOB pELICHHs YpaBHEHUH (ITpUBEIeHUE K IMHEHHOMY, KBaJIpaTHOMY, METO/{
pa3oKeHus: Ha MHOKHUTEIH, 3a-MEHbI IEPEMEHHON) TIPU PELLIEHUN TPUTOHOMETPUUECKIX HEPABEHCTB.
YMeHue oTMedath Ha Kpyre petieHus NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB
"Tpuronomerpuyeckue GyHKIUN"

O3HaKOMJIEHHE C IOHSTUEM HENPEPHIBHON NEPUOANYECKON PYHKIMH, (POPMYITHPOBAHHE CBONCTB CUHYCaA U
KOCHHYCa, TOCTPOEHUE UX I'padUKOB.

O3HakOMJIEHHE C TOHSITHEM FapMOHHYECKHUX KOJIeOaHUI U TpUMepaMu TapMOHUYECKUX KOJIeOaHUH 1is
OIMCAHUs MPOLIECCOB B (PU3UKE U APYTUX 00JACTIX 3HAHMUSL.

O3HaKOMJICHUE C TIOHATHEM Pa3pbIBHON MEPUOINYECKON (DYHKITIH

"I'padpuku TpUTOHOMETPUIECKUX PYHKITAN"

O3HakoOMJICHHE C TIOHATHEM Pa3phIBHON NEPHOINYECKON (DYHKIINH, (OPMYITHPOBaHUE CBOWCTB TAHTEHCA U
KOTaHIe€HCa, MOCTPOEHHUE UX TPapuKOB.

[Ipumenenne cBOMCTB (PYHKITUH 1)1 CPAaBHEHHS 3HAYEHUW TPUTOHOMETPUUECKUX (DYHKITUH, peleHus
TPUTOHOMETpHUUYECKUX ypaBHeHH. [locTpoenne rpadukoB 0OpaTHRIX TPUTOHOMETPUUECKUX (DYHKUIUN 1
ompeeseHue o rpadukam ux CBOMCTB. BrinmonHeHne npeodpa3oBaHus rpaguKkoB

Tpuronomerpuueckue GyHKIUU y = Sin X, Y = COS X, UX CBOMCTBA U Trpaduku

Tpuronometrpuyeckue GyHKIMH y = tg X, y = ctg X, UX CBOWCTBA U rpapuku




Tema 4. Hauanma matrematuueckoro ananmsa (JIP JIHB 1, JIP ®B 1, JIP TB 3, JIP IIHII 2, MP ITY VY ]I BJIJ1
3, PYYACx I, MP IIYVY ] BUJ 2, KYV]] CA 4, I1P6 4, T1P6 6, TTPG 7)

"TIpenen pyHkumu"

[Tonstue npenena gpyukuuu. CoiicTBa npenena pyHKuuu. MeToasl pacKpbITHSI HEONPEIEIEHHOCTEH.
HenpepoiBHOCT (DyHKIIUU

"IIpousBoaHas GyHKIN"

[Ipou3BoiHbIE 371€MEHTAPHBIX (PYHKIIHMA.

YcBoenue npasui quddepeHIpoBaHus, Ta0IULbI TPOU3BOIHBIX AJIeMEHTapHbIX (pyHKuui. [IpaBuna
g depeHIIMPOBaHMS CYMMBI TPOU3BEACHUS, YACTHOTO.

[Ipumenenue npasui quddepeHunpoBaHus QYHKIMHA U HAXOXKACHUS TPOU3BOIHON (PYHKIINH.
"T'eomeTpuyecKkuil  CMBICT IPOU3BOAHON QYHKIMH"

Nzydenue u GopMyIMpoBaHHE €€ T'€OMETPUUYECKOTO CMbICIA, N3YYEHHE aIrOpUTMa BbIUNCICHUS
IPOM3BOJIHON HA IIPUMEPE BBIUUCIIEHUS  YITIOBOTO KO3((PUIIMEHTa KacaTeabHOM.

CocraBneHre ypaBHEHUS KacaTelIbHOM B 00IIIEM BHJIE.

Du3nUeCKUil CMBICT TPOU3BOAHON (DYHKITHH.

N3yuenue u GopMynMpoBaHUE €€ MEXaHUUECKOTO CMBICIIA, U3yUEHHE aIrOPUTMa BBIYUCICHUS
IPOM3BOIHON Ha IPUMEPE BBIUMCIIEHUS] MTHOBEHHON CKOPOCTH.

"ITponsBoHas cioxxHoi ¢pyukuuu". [ToHsTHE TPONU3BOAHON c0kHOHU (yHKIMH. [IpaBuia

T epeHIMPOBaHUS CIOKHBIX (YHKIMH, NCTIONB3Ys TaONHUIly TPOU3BOAHBIX. HaxoauTe mpous3BoHbIE
CJIOKHBIX (DYHKLMI; BBIYUCIISTH 3HAUEHUE POU3BOJHON (PYHKIMH B yKa3aHHOM TOYKE.

"IIpuMeHeHne TPOU3BOJHON K HCCIEIOBAHUIO (DyHKITHA"

Nzydenue TeopeM 0 CBSI3M CBOMCTB (DYHKIIMH U MIPOU3BOAHOM, (HOPMYITUPOBKA HX.

[IpoBenenue ¢ MOMOIIBLIO TPOU3BOTHOM UCCIIEIOBAHUS (PYHKITHH, 3aJaHHOW (HOPMYIIOH.

[Tpu3Haku Bo3pactanust U yObIBaHUS QyHKIUHU. DKcTpeMyM QyHKuuu. VccnenoBanue GpyHKImu Ha
IKCTPEMYM

"HccnenoBanne  (GyHKUIWH 11O TaHHOMY alrOpuTMYy"

Nzydenue TeopeM o CBsI3M CBOMCTB (DYHKIIMH U IPOU3BOIAHOM, (HOPMYITUPOBKA HX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOTHOM UCCIICIOBAHUS (PYHKITHH, 3aJaHHOW (HOPMYIIOH.

Anroput™m ucciegoBaHus QyHKINHA

HccrnenoBanne (QyHKIUI 10 JTaHHOMY aITOPHTMY

[octpoenue rpadukoB GpyHKIUI

"Hau0osbIree ¥ HaMMeHbIIee 3HaYeHHE (PYHKIIUU Ha IPOMEKYTKE M Ha OTpe3ke"

Haubonbiiee n HanMeHbllIee 3HaueHHe QyHKLINU Ha TpoMexyTKe. [Ipumepsl Hcoab30BaHUs TPOU3BOAHOMN
JUISL HAXOXKJACHUS HAaWTYUIlIero pelieHusl B IPUKIIaHbIX, B TOM YHCJIE COLMAIbHO-9KOHOMHUYECKUX, 3a/1a4ax.
WHTtepnperanus pe3ysbTrara, y4eT pealbHbIX OTPaHUYEHUN

"Heonpenenenuslit naTerpan”

O3HakoMJICHHE C TIOHATHEM MHTETpaia u nepBoodpazHoit. Onpesenenne nepBooopa3Hoii;

ONpeAeICHUE HEONIPEEICHHOTO HHTErpaJIa U €r0 CBOMCTBA. [ €OMETpUYECKHUI CMBICT HEONTPEAECICHHOTO
WHTerpaa.

"MeToapl HHTETpUpOBaHUs"

W3ydenue npaBuiia BBIYUCICHUS IEPBOOOPA3HOI; (hOPMYJIIBI HHTETPUPOBAHUS; CIIOCOOBI BHIYUCICHUS
HEOIPEEIEHHOr0 UHTerpaiza. MeTol HEmoCpeICTBEHHOTO MHTETPUPOBAHMSI.

"OnpeneneHHbI UHTErpan”

Omnpenenenue ornpeeseHHOro HHTerpaia M3yuenue mpaBuia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—Jleioanna. CriocoObl BEIYMCIEHHS OTPEICICHHOTO HHTErpaJa.

"I'eomeTpruyecKkuii CMbICT ONIPEACICHHOTO NHTErpaa'.
[TonsiTne KpUBOIMHEHHOM Tpanenuu. Buapl kpuBoaumHEHHBIX Tpaneruii. CriocoObl BEIYUCICHUS TJI0IA1eH
KPUBOJMHEHHBIX TpaNeIuii C TOMOIIBIO0 OMPEICIEHHOIO HHTErpasia




Tema 5. DnemMeHTH KOMOMHATOPHUKH, TeOpHst BeposiTHOCTeH u ctatuctuka (JIP I'B 6, JIP TB 2, JIP OB 1,
JPOxB 4, MPIIYYIBJIJ5 MPITYYA BUJ 6, MP ITYYI BUJ 7, MP IIYY PcU 1, KYY ]I CII 4,
I1P6 7, ITP6 12, ITP6 8, ITPG 14 )

"Kombunaropuka"

O3HaKOMJICHUE C MOHATHIMU KOMOMHATOPUKH: Pa3MEIIEHUSIMH, COUCTAHUSIMH, TIEPECTAHOBKAMHU U
(dhopMynaMu Ui UX BBIYHCICHUS.

DJIEMEHTHI TEOPUU BEPOSTHOCTEH.

N3yyenue kiiaccu4eckoro OnpeaesieHrs BEpOSTHOCTH, CBONCTB BEPOSTHOCTH, TEOPEMBI O CyMMeE
BEPOATHOCTEH. PaccMoTpeHre mMpuMepoB BBIUUCICHHS BEPOATHOCTEN. Pelienne 3a1a4 Ha BBIYMCIICHHE
BEPOSITHOCTEH COOBITHIA.

"Cratuctuka"

JuckpeTHas ciiyyaiiHasi BEJIMUMHA, 3aKOH €€ pacnpeiesieHus. YUcIoBble XapaKTEePUCTUKHU JUCKPETHOM
CJIy4ailHON BEJIMYMHBI.

[IpencraBnenue naHHBIX (TaOIULBIL, JUArpaMMbl, TpaduKu), reHepaibHas COBOKYITHOCTb, BEIOOpKA,
cpennee apupmMerndeckoe, meauana. [lonarue o 3a1agax MaTeMaTHYECKOM CTaTUCTHKU.

Pemenne npakTuyeckux 3a1ad ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

"XapakTepucTuKa ciry4aiHbIX BEIUYUH"
O3HakoMJICHHE C TPE/ICTaBICHUEM YHCIOBBIX JAHHBIX M UX XapaKTepUCTHKaMU. PemeHre npakTH4ecKux
3a1a4d Ha 00pabOTKY YHCIIOBBIX TaHHBIX, BEIYUCICHHE UX XapaKTEePUCTHK




Tema 6. [IpsimMble ¥ TUIOCKOCTH B MPOCTPAHCTBE

(JIP IHB 2,JIP OB 1, JIP ®B 1, JIP OxB 2, JIP LIIHIT 1, MP ITYVY I BJIJ1 4, MP IIYY ]| Pc1 4, KYVYI C/
1,11P6 1, ITP6 9, IIP6 14)

"I[Ipenmet ctepeomerpun”

OcCHOBHBIE IOHATHUS CTEPEOMETPUH; AKCUOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX.

DopMyIMpOBKa U IPUBEACHUE JOKA3ATEIBCTB IPU3HAKOB B3aUMHOI'O PACIIOJIOKEHNUS MIPSIMBIX U
IUIOCKOCTEN. Pacrio3HaBaHue Ha yepTexkax U MOJEISIX PA3IMUHBIX CIIy4aeB B3aUMHOTIO PACIOI0KEHUS
IPSMBIX U IVIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKIECHUMN

"[TapannenbHOCTh NMPSIMBIX B IPOCTPAHCTBE"

[TapannensHble npsiMele B IpocTpadcTBe. [lapamnensHocTs npsiMoii U tiockocTy. [TpusHaku u cBolicTBa.
B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.

BrlnosHeHNE MOCTPOEHUS YIVIOB MEXY MPSMBIMH.

[IpumeHeHne MPU3HAKOB M CBOKCTB PACIIONIOKEHUS IPSIMBIX

N300pakeHne Ha pUCYHKaxX U KOHCTPYUPOBAHHE Ha MOJEISAX MPSMBIX, apauIeIbHbIX TNIOCKOCTEH
"ITapamienbHOCTb MI0CKOCTER"

[TapannensHble nnockoctu. IIpu3Hak u cBOMCTBA NapauIeabHbIX INIOCKOCTEN

Terpasap. [lapannenenunen.

Tetpasap u ero ocHOBHbIE XapakTepucTuku. [TonsTue napamienenunena.

[Toctpoenue ceueHui.

N3006paskeHre MHOTOTPaHHUKOB U BBIITOJIHEHHE OCTPOCHUS Ha U300paKEHUAX U MOJEISAX
MHOTOTPaHHHKOB.

Brruncnenue TUHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(DUTYpalUsX, apr'yMEHTHPOBAHNE
CBOUX CY)KJICHHMN. XapaKTepUCTHKA U N300PaKEHUE CEUCHHS.

"IlepneHIMKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEN"

[lepnennukynspHple  npsiMble B IpocTpaHcTBe. [lapamnensHple mpsiMble IEPIEHAUKYIIIPHBIC K
IJI0CKOCTH. [IpHU3HaK neprneH uKyIspHOCTH MPSIMOM U IUIOCKOCTH. TeopeMa 0 IpsIMOU NEepIIEeHIUKYIIAPHOU
K IJIOCKOCTH

"IlepnieHAUKYIISIp U HAKJIOHHBIE"

IIpuMeHeHre IPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX

N300pakeHne Ha pUCYHKaxX U KOHCTPYHUPOBAHHE HA MOJEIISX NEPIEHINKYJISIPOB U HAKIOHHBIX K TNIOCKOCTH
PaccrosiHus OT TOYKM 10 IUIOCKOCTH. PaccTossHre MeKy ITapajulesIbHBIMU IUIOCKOCTSMU. PaccTosiHue
MEXIY CKPELMBAIOLIMMUCS IPsAMBIMU. Teopema o Tpex NepreHIuKyspax.

[lepneHIUKYIAPHOCTD IIIOCKOCTEM.

VYros Mexay NpsMOM U IUIOCKOCTBIO. JIByrpaHHbIi yroi. JIMHEHHBIN yros JByIrpaHHOrO yIja.
[IepnieHquKynsspHOCTS IUTOCKOCTEN. IIpU3Haku u cBoOWCTBa.

[Tpumenenne Teopun st 000CHOBAHUS TIOCTPOCHUH M BEIUMCIICHUH.

"IIpstmoyronbHbIN Napaienenunesn”

[ToHsTHE IPAMOYTOIBHOTIO MapaUIeCNUIEA U €r0 XapakTepucTuku. OnucaHue U XxapakTepUuCTHKa
Pa3JINYHBIX BUJIOB MHOTOIPAHHUKOB, IIEPEUHUCIICHNAE UX 3JIEMEHTOB U CBOMCTB.

N300paskeHre MHOTOTPaHHUKOB 1 BBIITOJIHEHHE OCTPOCHHS Ha M300paKEHUAX U MOZEIISX
MHOTOTPaHHUKOB.

Brranciienne TUHEHHBIX 3JIEMEHTOB U YTJIOB B POCTPAHCTBEHHBIX KOH(DUTYpaNusix, apryMEHTHPOBAHNE
CBOUX CYXKIECHUM.




Tema 7. Muororpannuku (JIP I'B 6, JIP I1B 1, JIP TB 1,JIP OxB 4, JIP ITHIT 2, MP ITYY BJIZ[ 2, KYVY]J
O05,PYVYI Co 2, ITP6 10, ITP6 11, ITPG 12, I1P6 14)

"ITonsitTue MHOrOorpanHuka. [Ipuzma”

[ToHsATHE O rEOMETPUYECKOM TeJIE U ero noBepxHocTu. Muororpanuuku. IIpusma. [lapamienenunen u ero
CBOMCTBA.

MHororpaHHMKH, BEpIINHbI, peOpa, TpaHu MHOTOrpaHHuKa. PazBepTka. MHOTOTpaHHble yribl. Beimykisie
MHOTOTPaHHUKH.

[Tpusma, ee ocHOBaHMsI, OOKOBBIE pedpa, BEICOTA, OOKOBasi MOBEPXHOCTH. [IpsiMas u HaKJIOHHAs pU3Ma.
IIpaBuibHas npusma

"ITupamua"

[Mupamupa, ee ocHoBaHMEe, OOKOBBIE pedpa, BEICOTa, OOKOBas MOBEPXHOCTh. CHMMETPHS B MUPAMU/IE.
Ceuenus nupamubl. Y ceueHHas nupamua. [lnomanp noBepxHOCTH M 00bEM  IHPAMUBL.

"IIpaBuiIbHBIE MHOTOI'PaHHUKH"

Terpasap, ky0, okTasap, ©Kocadap u Aoaeka’ap. CuMMeTpHst MpaBUILHBIX MHOTOTpaHHUKOB. [logo6ue Te.
OTHOWIEeHUS MIoLIaIei MOBEPXHOCTEH U 00bEMOB MOIOOHBIX TET

Tema 8. Koopaunats! u Bexktops! (JIP I'B 1, JIP IHB 2, JIP TB 3, JIP OxB 2, JIP IIHII 2, MP ITYVY 1 BU{
6, PYYACk1,KYYICH6,I1P6 13, TIIPO 14)

"[ToHsiTue BEeKTOpa B MpOCTpaHCTBE"

Monaynb BekTopa. PaBeHCTBO BEKTOPOB. JI€HCTBHS C BEKTOpaMU: CII0OKEHUE BEKTOPOB U YMHOKEHHUE
BEKTOpPA Ha YUCJIO.

CyMMa HECKOJIBKUX BEKTOPOB

Komnnuneapnsle 1 koMIIIaHapHbIe BEKTOPHL. PaznokeHue no TpeM HeKOMIUTAaHAPHBIM BEKTOPaM.
Boruncnenue yriia Mexay npsMoil v MiI0CKOCTHIO.

"MeTo1 KOOpJMHAT B IPOCTPAHCTBE"

[IpsimoyrombHas (qekapToBa) cucTeMa KOOpAMHAT B IMpocTpaHcTBe. DopMylia pacCTOSIHUS MEXKAY ABYMS
Toukamu. YpaBHeHus cepsl. . [Ipoexius BekTopa Ha ock. KoopanHatel BekTopa. [lekapToBbI KOOPAUHATHI
B IIPOCTPAHCTBE.

KoopauHaTsl TOYKM U KOOPAUHATEL  BEKTOpA.

CBsi3b MEXly KOOPAWHATAMU BEKTOPOB M KOOPIAWHATAMH TOUKHU

[Ipocreiimre 3a1a4n B KOOpAUHATAX

"CkansipHO€ MPOU3BEICHUE BEKTOPOB"

CkanspHoe MpoU3BEICHUE BEKTOPOB.

Hcnonb30BaHne KOOPAMHAT U BEKTOPOB MPH PEIICHUN MAaTeMaTUYECKUX U MPUKIAIHBIX 3324
Brruncnenue ckanasipHOTO MPOU3BEICHHS BEKTOPOB

Brruucnenue yria Mexay BeKTOpaMu

Pemienue TpeyronbHUKOB

Tewma 9. Tena u mosepxuoctu Bpamenus (JIP I'B 6, JIP I1B 2, JIP ®B 2, JIP 5B 1, JIP TB 4, JIP 3xB 1, JIP
IIHIT 3, MP ITYY Pc1 4, PYVI Cx 2, KYYA CA 1, TIP6 10, I1P6 11, I1P6 12)

"Humuaap"

Hunmuuap. OcHoBaHME, BBICOTA, O0KOBasi IOBEPXHOCTH, 00pa3ytomias, pazsepTka. OceBble ceUeHUs U
ceUeHUs, mapajjiebHble OCHOBaHUIO.  OO0BeM u ero usmepenue. HrerpanpHas ¢popmysa oobema.
®dopmynsl 00beMa muIuHapa. opMyITbI TIIOMIAAN TOBEPXHOCTEH IMIIUHIPA

"Konyc"

Konyc. Yceuennsriit konyc. OcHoBaHUe, BEICOTA, OOKOBas MOBEPXHOCTh, 00pa3yromas, pa3BepTka. OceBbie
CEUEHHUS U CeUeHUs, mapasuieiabHble ocHoBaHUI0. Dopmyra oobema KkoHyca. PopMyiia MomaIm
MOBEPXHOCTEH KOHYCA.

"V ceueHHslil KoHyc."

VYceuennslii konyc. OCHOBaHuE, BHICOTa, OOKOBast MOBEPXHOCTh, 00pa3yrolas, pazsepTka. OceBble ceueHus
U CeueHus, mapajienbHble oOcHOBaHUIO. [loHATHE yceueHHOTro KoHyca. [1nomans mnoBepxXHOCTH yCeYEeHHOTO
KoHyca. O0beM yceueHHOro KOHyca

"Cdepa. lap"

[ap u chepa, ux ceuenus. KacarenpHas miockocTs k chepe. Dopmyssl o0beMa mapa U miomanu chepsl.




7.2 ConeprkaHue MPaKTHYECKUX 3aHATHH 1 1a00paTOPHBIX padboT

Tema 2. ®ynkuuu (JIPI'B 6, JIP TB 3, JIP OB 1,JIP HHIT I, MP ITYYI BUJ 3, KYYA O 1, PYV ] Co 2,
PYVYI Cx4, IIP62,11P6 3, IIP6 5, [1PG 14))

[Ipaktrueckas padota Ned. "IlokazarenbHble ypaBHCHHS"

Pemienue noka3arenbHbIX ypaBHEHUH

MeTtonpl  pelieHus TOKa3aTebHbIX YPAaBHEHUI

[TpakTrueckas padota Ne5. "[loka3aTenpHble ypaBHEHUS U HEpaBEHCTBA"
Pelienne noka3aTenbHbIX YpaBHEHHI

Pemenue nokasareabHbIX HEPABEHCTB

Pemenne cucreM noka3aTeNbHBIX YPaBHEHUN U HEPABEHCTB
[Ipaktrueckas padota Ne6. "Jlorapudmsr"

[IpeoGpazoBanue BhIpaKEHUH, COAEPKAIINX JTOTAPHUPMBI

nepexo]l K HOBOMY OCHOBaHHIO.

VYpouienue gorapupMUuecKux BeIpaKeHUH.

[Ipaktuueckas padora Ne7. "Jlorapudpmuueckue ypaBueHus"

Pemenne norapudmMuueckux ypaBHEHUN

[IpakTuueckas pabora Ne§. "Jlorapupmuyeckue HepaBeHcTBa"

Pemenne norapudmuueckux HepaBeHCTB

Pemenue cucrem norapudmMudeckux ypaBHeHUH




Tema 3. OcnoBel Tpuronomerpuu (JIP I1B 1, JIP ®B 2, JIP TB 3, JIP IIHII 3, MP IIYVY A BJI/] 1, MP
OYYAPU 1,KYYJ OS5, IIP6 S, IIP6 14)

[Ipaktrueckas padota Ne9. "OcHoBHBIC TOHATHA"

Pagnannoe nsmepenue yrioB u Ayr. COOTHOLIEHUS] MEXY I'PayCHON U paJuaHHOW MEepaMu yria.
CuHyc, KOCHHYC, TaHT'€HC, KOTAHT€HC Yncia. TpuroHomerpudeckue GyHKIUN YUCIOBOTO apryMEHTa, 3HAKU
WX 3HAYEHUHN

[Tpaktuueckas padora Nel(. "Tpuronomerpuueckue ToxaecTra"

dopMyIupOBaHUE ONPeAEICHII TPUTOHOMETPHUUECKUX (QYHKIUI JIJIs1 YTJIOB IOBOPOTA M OCTPHIX YTJIOB
PSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE X B3aUMOCBS3H

3aBUCHUMOCTh MEXK]y CHHYCOM, KOCHHYCOM U TAHT€HCOM OJHOTO U TOTO ke yria. Tpuronomerpuieckue
TOXKJIECTBA

[Ipaktrueckas padota Nell. "Tpuronomerpudeckue Gopmynr"

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUUYECKUE BBIPAKEHUS, HCIIOJIb3Ys TPUTOHOMETpHUECKUe (hOpMYIIbI
Omnpenenenne 3Haka TPUTOHOMETPHUUECKHUX (QYHKITUI

YrporieHre TPUroHOMETPUYECKUX BhIPAXKESHUN

[Ipaktuueckas padora Nel2. "dopmyibl TpuronomeTpun"

VYrporieHre TPUrOoHOMETPUUECKUX BBIPAKEHUI ¢ UCTIOIb30BaHUEM (POPMYI TPUTOHOMETPUU
[IpakTuueckas padora Nel3. "VmpouieHue TpUrOHOMETPUIECKUX BhIpaKEHUI"

[Ipumenenue Gopmysn CyMMBbI U pa3HOCTH TPUTOHOMETPUUECKUX (DYHKIIUH AJISl YIIPOIEHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUN

[Ipaxktuyeckas padora Nel4. "TpuroHomerpudeckue ypaBHeHus"

HaxoxneHnue apkcuHyca, apKkKOCHHYCa, apKTaHI'€HCa YHCIIa.

PelieHne TpuroHoMeTpUUECKUX YPaBHEHUM

[IpakTuueckas padora Nel5. "Tpuronomerprudeckue BoIpakeHus"

VYnpoleHre TPUroHOMETPUYECKUX BBIPAKEHHUH € MCIIOIb30BaHUEM (OPMYI TPUTOHOMETPUU
[IpeobpazoBanue rpa@uKOB TPUTOHOMETPUUECKUX (PYHKIIUI.




Tewma 4. Hauana matematudeckoro ananuza (JIP JIHB 1, JIP ®B 1, JIP TB 3, JIP ITHIT 2, MP ITYVY ] BJI
3, PYVYACx I, MPITYVYA BN/ 2, KYY CU 4, I1P6 4, I1P6 6, ITP6 7)

[IpakTuueckas padota Nel6.

"Beruncienue npenenoB GpyHKIuR"

Brinonnenue 3aganuii Ha BEIYMCIICHHUE MIPEIEioB (YHKIUN METOIOM HEMOCPEICTBEHHON MOJICTAHOBKH U
UCIIOJIb30BaHUEM AJITOPUTMA PACKPBITUSL HEOMIPEAETCHHOCTEH.

[TpaxTrueckas padorta Ne 17.

"HaxoxaeHue npou3BogHOW  QyHKImH'".

[Ipumenenue cBOMCTB  mpou3BOAHOM 1y nuddepenupoBanus GyHKIUN
[Ipumenenue npasun quddepeHIupoBaHus QyHKIIHMA

Hcnonb3oBanue Tabmuisl AuddepeHInpoBaHus sl HAXOXKICHHS POU3BOIHOM

[IpakTuueckas pabora Nel8. "[Ipumenenue npou3BoaHON pyHKIMH"

Haxosxxnenue yrioBoro koddduimenTa KacateabHON

CocraBrieHue ypaBHEHUS KacaTeIbHOU

Haxosxnenne ckopoCTH ¥ YCKOpPEHUs IS TIpoliecca, 3aJaHHOTO (hopMyIioi win rpadukoM
[IpakTuueckas padora Ne 19

"IIpon3BoHas CIOKHON QyHKIMH"

Pemenne 3amannii Ha HAX0XKICHHUE MPOU3BOTHOM CIIOKHOW (PYHKITUU C UCTIOJIB30BAHUEM TAOIHIIBI
nudepeHpoBaHus.

[IpaxTuyeckas padora Ne 20. "MeTtobl nccie0BaHUS (PYHKIUN C IPUMEHEHUEM POU3BOJHOMR"
Heo0xoauMele U 10CTaTOYHBIE YCIOBHS BO3pacTaHus U yObIBaHUs (DYHKIIMH, CYIIECTBOBAHUS SKCTPEMyMa.
[IpuMeHATh MPOU3BOAHYIO ISl HAXO0XKICHHS TPOMEXYTKOB MOHOTOHHOCTH U SKCTPEMYMOB (DYHKITHH
BrinonHenue 3a1anuii Ha ucciae0BaHue GYHKIMU HA MOHOTOHHOCTb

[TpaxTuyeckas padora Ne 21.

"TlocTpoenue rpagukoB GyHKIHHA"

[IpoBOUTH HCCIIEOBAHUS M CTPOUTDH I'PpaMKH MHOTOYJICHOB

BrinonHenue 3aanmii Ha uccaenoBanue  (YHKIUN MO JaHHOMY aJrOpUTMY; TIOCTPOCHUE TpaduKoB
byHKIUI

[Ipaxtuyeckas padora Ne 22. "HaxoxxaeHne HanOOIbIIETO U HAMMEHBIIIETO 3HAYeHUS! PYHKIUHU"
BrimonHenue 3a1aHuii HA  HaXOXKAEHUE HaWOOJIBIIETO U HAMMEHBIIIETO 3HAYeHUS (PYHKIUU

[TpakTuueckas paborta Ne 23. ""Haxoxk1eHue HauOOIbIIET0 ¥ HAMMEHBIIET0 3HaUeHUs QYHKIUU Ha
oTpeske."

Haxomuths Hanbomnbliiee 1 HauMeHbIIIee 3HaUYeHUS (PYHKINH, HEMTPEPHIBHON Ha OTPE3KE.

PemaTh npuknaaHbie 3aa4M Ha HAXOXKICHHE HAUOOIBIINX M HAMMEHBIINX 3HAYEHUN pealbHbIX BETUYHH.
Brinonnenue 3agannii HA  HAXO0XICHUE HAMOONBIIEro ¥ HAMMEHBIIETO 3HaYeHHs (PYHKIIUU Ha OTpE3Ke.

[IpakTuueckas padora Ne 24. "Haxoxxnenue nepBoodpa3Hoit GyHKIUN'"

Haxoxxnenne nepBooOpa3Hoi (PyHKIIMH METOIOM HEMOCPEICTBEHHOTO MHTETPUPOBAHHMS
[Ipaktrueckas padota Ne 25. "HaxoxaeHnue nepBooOpa3Hoi (yHKIIMH METOIOM HETIOCPEICTBEHHOTO
UHTETpUpOBaHUs".

CrniocoOsI mpeoOpa3oBaHus MOABIHTETPAIbHON PYHKIIMU, TPUBOAIIECH K TaOIMYHOMY BUAY. Brinonnenue
3a/IaHAI Ha HaXO0XKJICHHUE TIEPBO0OPa3HOM (PYHKITMK METOJIOM HEMOCPEACTBEHHOTO HHTETPUPOBAHUSI.
[IpakTuueckas pabora Ne26. "Brruucienue onpeaeneHHOro uarerpaia”

Boruncnenue onpeneneHHOro HHTerpaa.

Pemenue 3a1ay Ha MpUMEHEHHE OMPEIEIIEHHOTO UHTErpaja JIIsl BBIYUCIIEHUS (PU3UUYECKUX BEJIMYUH U
IUIOIIAEH.

[IpakTuueckas padota Ne 27.. "HaxoxaeHue miomaaei miockux puryp"”

BoruncnsaTe miomanm miockux Guryp




BrinonHenue 3a1aHuii Ha BIYMCICHNE TUIOMIAAEH TNIOCKUX QUTyp

[IpakTuueckas pabora Ne 28.

" [IpumMeHeHre onpeieIeHHOro uHTerpana'

I'eomeTpuuecknii CMBICI ONPENEIECHHOIO HHTETpasia. PU3NYECKUM CMBICII ONPEAEIIEHHOIO HHTErpasa.
BrinonHeHue 3a1aHus Ha OIpe/iesieHne KOHKPETHBIX T€OMETPUYECKUX U (PU3NYECKHX BEJIMYMH C IIOMOIIIBIO
OIIPEAEIEHHOT0 HHTErpaa.

Tema 5. DneMeHTh KOMOMHATOPHUKH, TeOpHst BeposiTHOCTEH u ctatuctuka (JIP I'B 6, JIP TB 2, JIP OB 1,
JIPOxB 4, MPIIYYI BJIA S5 MPITYYA BUL 6, MP ITYYJI BU 7, MP ITYV ]I PcU 1, KYV ]I C/1 4,
I1P6 7, I1P6 12, ITP6 8, ITPG 14 )

[IpodeccronanbHO-OpHEHTUPOBAHHOE COJIEpKaHUE (COIep KaHe MOJTYJIS)

[IpakTuueckas padora Ne29. "KomOuHaTopuka, CTaTUCTUKA. DIIEMEHThI TEOPUU BEpOsTHOCTEH"
Brinonnenue 3aanuii Ha onpeieeHue

OTHOCHUTEIIbHBIX YaCTOT COOBITHUS; CTATUCTUYECKOTO OMPEIEICHUS BEPOSITHOCTH;

O1eHKy BEpOSITHOCTH COOBITHS; TEPBUYHYIO 00paOOTKY CTATUCTUYECKUX JaHHBIX; rpaduuecKkoe ux
MPE/ICTaBICHHUE; HAX0XKACHUE CTATUCTUYECKUX YUCIOBBIX XapaKTEPUCTHK

[IpodeccrnonanbHO-OPUEHTHPOBAHHOE COIEpKAHUE (COIEP KAHNE MOJTYJIS )

[IpakTuueckas padora Ne 30. "Brrunciienne xapakTepUCTUK CIy4YaiiHbIX BEJIMYUH".

MeTo/1bl ONTy4eHUS JaHHBIX O CIIy4allHOM BeJIMYMHE U CrI0cOObl MX opopmiieHUs. BoinonHenue 3aganuit
Ha OIpe/ieJICHNEe MaTeMaTUUYECKOr0 0’KUIaHUs, TUCIIEPCUH, CPETHETO KBAJJPAaTUYHOIO CITy4YaitHON
BEJIMYMHBI.

[IpodeccronanbHO-OPHEHTHPOBAHHOE COIEpKaHUE (CoIepKaHUE TIPUKITATHOTO MOYJIS)

[IpakTuueckas padora Ne 31.. "KomOuHaTtopuka, CTaTUCTUKA U TEOPUSI BEPOSITHOCTEH"

OneHuBaTh MO0 OTHOCUTENBLHOM YaCTOTE COOBITUS €r0 BEPOSATHOCTh, U HA000POT;

[lopcuuThIBaTH BEPOSITHOCTH COOBITHS, MOIB3YSICh KIACCUYECKUM OIPEAETICHUEM BEPOSTHOCTH U HCTIONb3YSI
npocTeiire KOMOMHATOPHBIE CXEMBI;

Bbruncnare BEpOsSTHOCTH CyMMbl HECOBMECTHBIX COOBITHI, IPOM3BEAECHUS HECOBMECTHBIX COOBITHH,
IPOM3BE/ICHUS HE3aBUCUMBIX COOBITHI.

Pemienue 3ana4 Ha onpejesieHue  CTaTUCTUYECKUX NapaMeTpoB.




Tema 6. IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

(JIP IHB 2,JIP OB 1, JIP ®B 1, JIP OxB 2, JIP IHIT 1, MP ITYVY BJIJT 4, MP IIYY ]| Pc1 4, KYVYI C/]
1,11P6 1, ITP6 9, IIP6 14)

[IpakTuyeckas padora Ne 32. Akcuomsl crepeomeTprn. OCHOBHBIE IOHATHS cTepeoMeTpun. ['paduueckoe
npezcTaBiIeHNe YCIOBUS 3a/1a4l. Bbiienenue 3JeMEeHTOB B yCIOBUAX 3a/1a4M, HEOOXOJUMBIX ISl ee
pelieHus. BeinoaHeHne 3a1aHui Ha UCIIOJIB30BAHUE AKCHOM CTEPEOMETPHUH U CIIEICTBUS U3 HUX.
IIpakTuyeckas padora Ne 33.

"3azauu Ha NapayuIeIbHOCTD MPSMBIX M IUIOCKOCTEH"

Pemenue 3anay Ha onpeeneHne B3aMMHOIO PACIIONIOKEHUS IIPSIMBIX B IIPOCTPAHCTBE.

Pemenue 3anau Ha napajiesIbHOCTh INIOCKOCTEN

[IpaxkTuyeckas padora Ne 34. "3agaun Ha MOHATHUS TETPAdAp U napasuienenunen”

Pemenue 3anau Ha onpeneneHne XapakTepUCTUK TeTpa3ipa U apajuleenuneia

[Ipaktuyeckas padora Ne35. ""Iloctpoenue ceueHuit"

Pemenue 3a1au Ha onpeieeHne B3aMMHOTO PACIIONIOKEHHSI IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE
[Toctpoenue ceuenui

[Ipaktrueckas pabota Ne36. "3agaun Ha MepHEHIUKYIIPHOCTD MPSMBIX U INTIOCKOCTEH"

Pemenue 3a1ay Ha onpeieneHre B3aMMHOTO PACTIONIOKEHHSI MIPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
[IpakTrueckas padota Ne37. "3agaun Ha ePHIEHANKYIISIPHOCTD"

Pemenue 3a1ay Ha TeopeMy O Tpex MEPHIEHAUKYIISIPAx

[Tpaktuueckas padota Ne 38. "[Ipu3Hak neprneHIUKYIIPHOCTH MPSIMON U TIIIOCKOCTH'".

[IprMeHeHre MPU3HAKOB U CBOMCTB PACIIONIOKEHUS NMPAMBIX U IIIOCKocTel. [locTpoenune n HaxoxaeHue
3JIEMEHTOB B YCJIOBHUAX 33Ja4M,JAI0IIHUX BO3MOXXHOCTh IPUMEHEHHUS TEOPEMBI O TPEX MEPIEHIUKYISIpax
JUISL pellieHus 3aaun. BeinomHeHne 3a1aHuii Ha MPUMEHEHUE TEOPEMBI O TPEX MepHeHANKYIpax.
[Ipaktrueckas padora Ne 39. "Pemenue 3amaq"

Pemenue 3a1ay Ha MOHATHE MPSMOYTOJIBHOTO MapasieNenuneaa

Tewma 7. Muororpannuku (JIP I'B 6, JIP I1B 1, JIP TB 1,JIP OB 4, JIP LIHII1 2, MP ITYV I BJI/1 2, KYVY]
O05,PYVY] Co 2, I1P6 10, ITP6 11, TTP6 12, TTPG 14)

[Ipaktrueckas padota Ne 40. "3agaun Ha MOHATHE TPU3MBI"

Pemenue 3aay Ha onpeeneHre IO NOBEPXHOCTH  IPU3MBI.

Pemenue 3anay Ha onpenenenrne o0bemMa MpU3MBbI.

[IpakTuyeckas padora Ne 41. "3anaun Ha NOHATHE MUPAMUIBI"
Bbruncnare 1 n300pakaTb OCHOBHBIE JIEMEHTHl  [THUPaMMUJIL.

Pemenue 3anau Ha onpeeneHye IonaaM NIOBEPXHOCTH  [TUPAMMIBL.
Pemienue 3a1a4 Ha onpeneneHye oobemMa MUPAMUIBI.

[IpakTuueckas padora Ne 42. "3agaun Ha MOHATHE NMPABUIbHBIE MHOTOTPAHHUKH"
Pemenue 3a1ay Ha onpe/esieHre TUIONIAaIu TOBEPXHOCTH U 00beMa MPaBUIIbHBIX MHOTOTPAaHHUKOB




Tema 8. Koopaunate! u Bexrops! (JIP I'B 1, JIP IHB 2, JIP TB 3, JIP OxB 2, JIP ITHII 2, MP IIYVY 1 BUJ
6, PYVICx1,KYVCHG6,I1P6 13, TIPG 14)

[MpakTuueckas padora Ne 43, "JleiicTBus ¢ BekTopamu"

Pemenue 3a1ay Ha MOCTPOEHNE BEKTOPOB

Pemenue 3ai1ay Ha 1EHCTBUS C BEKTOpaMU

[IpakTuueckas padora Ne 44. "KomnnHeapHble M KOMILIaHApHbIE BEKTOpa". Y ClI0BUE KOJJIMHEAPHOCTH U
KOMIUIAHapHOCTU BEKTOPOB. BhinoHeHne 3aJaHuil Ha HaX0XACHUE KOJUIMHEAPHbBIX U KOMIUIAHAPHBIX
BEKTOPOB [0 YCJIOBUIO 3a/1a4H.

[IpakTuueckas padora Ne 45.

"MeTo KOOpAMHAT B IPOCTpaHCTBE"

Pemenue 3a1ay Ha HaXOXKACHUE KOOPJMHAT BEKTOPA, 3alaHHOT0 KOOpAMHATAMH Havyala U KOHIIA.
Pemenue 3a1ay Ha HaXOXKACHHUE JUIMHBI BEKTOPA.

Pemenue 3a1ay Ha Ha  1OKA3aTENbCTBO KOJJIMHEAPHOCTH BEKTOPOB.

[IpumeHeHue cKansipHOro IPOU3BEIEHUS BEKTOPOB.

Borunicnenue yriia Mexy BEeKTopaMu

Pemenne TpeyronbHUKOB

[IpakTuueckas pabora Ne 46. "[IpumeHeHe cKalIpHOTO MPOU3BEACHUS BEKTOPOB"

Boruncnenue ckansipHOro npou3BeeHHs] BEKTOPOB

Boruncnenue yriia Mmexay BeKTOpaMu

Pemrenne TpeyroibHUKOB.

Tewma 9. Tena u mosepxuoctu Bpamenus (JIP I'B 6, JIP I1B 2, JIP ®B 2, JIP OB 1, JIP TB 4, JIP 3xB 1, JIP
[MHIT 3, MP ITYVY Pc 4, PYY]I Cx 2, KYYA CA 1, TIP6 10, ITP6 11, TTPG 12)

[IpaxTrueckas padota Ne 47.

3a/aun Ha TIOHATHE ITUITHHPA.

Pemenue 3a1au Ha onpeiesIeHUE TapaMeTPOB UITUHIPA

[Ipaxtuyeckas padora Ne 48. "3anaun Ha nmoHsATHE KOHyca"

Boraucnare 1 n300pakaTh OCHOBHBIE SJIEMEHTHI;  HAXOIUTh OOBEM  KOHYCAa; HAXOAUTH IUIOLIAN
IIOBEPXHOCTEH KOHYCa

Pemrenue 3a1a4 Ha BBIYHCIICHHUE TUIOMIAIeH 1 00BEMOB KOHYCa

[MpakTudeckas padora Ne 49. "3agaun Ha moHsATHE cephl 1 mapa”

Brraucnare 1 n300pakaTh OCHOBHBIE SJIEMEHTHI IIapa; HAXOIUTh 00BEM  IIapa;

HaXOAMTH ILJIOLIA/Ib TIOBEPXHOCTH 1Iapa.

Pemenue 3anay Ha onpenenenre napaMeTpoB chepsl U 1mapa

[Tpaktudeckas padora Ne 50. "B3zauMHoe pacmnosoxeHue cepbl U MIOCKOCTH".

[TonsTHe kacatenpbHON U CeKyIllel IIOCKOCTeN. BU bl B3aUMHOTO paciosIoKeHus cepbl U KacaTeIbHOU U
CEKyLIEeH IUIOCKOCTE!. BhINoNHeHNe 3aJaHui Ha pacyeT apaMeTpOB B 3aBUCUMOCTH OT PACIIOIOKEHHUS
IUIOCKOCTH.

Tema 10. Tema 10. Mcnmons3oBanue matematuueckux noustuid. (JIP I'B 6, JIP I1B 1, JIP IHB 2, JIP ®B 1,
JIPTB 3, JIP HHIT 2, MP ITYVY A BJIA 6, , KYY1 O 4, PYY/ Ck 4, KYY] C/ 3, I1P6 1, ITP6.7, [1PG 9,
I1P6 10, I1p6 11, ITPG 12, I1P6 14)

[Tpaktuueckas padora Ne 51. "Buasl ypaBaenuit" CriocoObl mpeoOpa3oBaHUs ¥ BIYUCICHUS
anredpandeckux BbIpaykeHUil. Buibl ypaBHEHHUI 1 MeTO/Ibl UX pelieHus. BolnonHenue 3aganuii Ha:
BBIUMCJIEHUE BBIPAKEHUH, cofiepKaIUX apu(pMETUUECKUI KOPEHb; YIIPOILEHUE BbIPAXKEHUH, COJEPKAIINX
CTENEHb C PAllMOHAIBHBIM IOKa3aTeNIEM: PELLIEHUE YPaBHEHHUM

[IpakTuueckas padora Ne 52. "Buibl HepaBeHCTB U METObI UX pelieHus". Buabl palinoHanbHBbIX,
NOKa3aTeNbHbBIX U JIOrapu(PMUYECKUX HEPABEHCTB U METO/IbI UX pellieHus. BrinonHenue 3ajanuii Ha
pelIeHre HEPABEHCTB Pa3IM4yHOIO BUAA

[IpakTuueckas padora Ne 53 "Buasl reomerpruyeckux ¢puryp". Bunpl miaockux Gpuryp 1 METOblI
BBIUMCJICHUSI UX MTapaMeTpoB U Iuiomaaeil. Buabl npocTpaHCTBEHHBIX QUIYpP U METO/IbI BBIUUCICHUS UX
napaMeTpoB. BelnonHeHe 3a1aHuii Ha pacyeT mapaMeTpoB (PUrypbl, yKa3aHHOHN B YCIOBHUHU 3aJIa4H.
[IpakTuueckas pabora Ne 54. "MaremaTrueckue MOHITH "

Boinonnenue 3aganuii Ha yueOHbBIN MaTepual, IpeIoKEeHHbIN B 3aJaHUsIX U1 MoAroToBkH K BIIP.




7.3.1. [IpumMepHBIE BOMPOCHI IS CAMOCTOSATEILHON TOATOTOBKH K 3a4€Ty/9K3aMEHY
[Tpunoxenue 1

7.3.2. IIpakTuyeckue 3aJaHus IO IPEIMETY JUIsl CAMOCTOATEIBHOM MOJTOTOBKH K 3a4eTy/3K3aMeHy
ITpunoxxenue 2

7.3.3. [lepeyeHn KypcoBBIX paboT
He npenycmotpeno

7.4. DeKTpoHHOE MOPTQOINO 00yIAFOIIETOCs
Marepuansl He pa3MeIaTCs

7.5. Meroandeckre peKOMEHIAINH 10 BBITIOJIHEHUIO KOHTPOJIBHOM paboThl
He npenycmorpeno

7.6 Meronnueckre peKOMEHAINH 110 BBIMOJIHEHUIO KYPCOBOM pabOThI
He npenycmotpeno

8. OCOBEHHOCTHU OPI'AHU3AIINU OBPA3OBATEJIBHOI'O
MHPOLHECCA ITO ITIPEAMETY JIs1 JIMIY C OT'PAHUYEHHBIMU BO3SMOXHOCTAMUAU
310POBbs

Ilo 3aaenenuro cmyoenma

B nensix 70CTYNHOCTH OCBOEHHS IIPOrPaMMBbI JUIsl JIUL] ¢ OTPAHUUYEHHBIMUA BO3MOKHOCTSIMH 310POBbS
pu HeoOXOAMMOCTH Kadeipa oOecrieunBaeT CIeyONIe YCIOBUS:

- 0cOOBI¥ MOPSAZIOK OCBOCHHUS NPEIMETA, C YIETOM COCTOSHUS UX 3710POBbS;

- 3JIEKTPOHHbIE 00pa30BaTeNIbHbIE PECYPChI IO MpeIMETY B (hopMax, aanTUPOBAHHBIX K OTPAHUYCHUSIM
UX 310POBbS;

- W3y4yeHHE MpeaMeTa MO HHIAMBHIYaJbHOMY Y4eOHOMY IUIaHy (BHE 3aBHCHUMOCTU OT (OpPMBI
o0yueHus);

- DJEKTpOHHOe oOOydyeHHe M JUCTAaHLMOHHbIE O0pa3oBaTEIbHBIE TEXHOJOTHH, KOTOpHIE
peayCcMaTpUBaOT BO3SMOXHOCTH MpUeMa-nepeadyd HPOPMAalLKu B TOCTYIHBIX U HUX (hopMax.

- goctyn (yHaleHHBIH JIOCTYyH), K COBPEMEHHBIM MpO(ecCHOHAIbHBIM 0a3aM JaHHBIX U
MH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPbIX onpezaeneH PIT/L.

9. MEPEYEHb OCHOBHOM ¥ IONMOJJTHUTEJIbHON YYEBHOM JINTEPATYPBHI,
HEOBXO/JUMOM J1JIs1 OCBOEHUS ITPEJIMETA
Caiit 6udamorexu YpI'ly
http://lib.usue.ru/

OcHoBHasi JIuTEpaTypa:

2. Kapm A. I1., Bepuep A.JI. Marematuka. bazoBslit ypoBeHb. B 2 wactax. YacTs 1 [DaekTpoHHbIN
pecypc]:Yuebnoe nocobue A 00pa3oBaTeNIbHBIX OpraHU3alfil, peau3yoIuX 00pa30BaTEIbHbBIE
IporpaMMBbI CpeIHero MmpodeccnoHanbHOro 00pa3oBanus : YueOHoe mocobue. - Mocksa: AO
"N3narensctBo "lIpocBemenne", 2025. - 321 — Pexxum goctymna:
https://znanium.com/catalog/product/2220160



3. Kapm A. I1., Bepuep A.JI. Matemaruka. ba3oBslif ypoBeHb. B 2 yacTsax. Hacts 2 [DeKTpOHHBIN
pecypc]:YuebHoe nocobue /it 00pa3oBaTENbHBIX OpraHU3aIiil, pean3yomux 00pa3oBaTeIbHbIE
porpaMMBbI CpeIHero MpodeccnoHanbHOro 00pa3oBanus : YueOHoe mocobue. - Mocksa: AO
"UznarensctBo "[IpocBemienue”, 2025. - 257 — Pexxum goctyna:
https://znanium.com/catalog/product/2220161

4. Amumos 11I. A., TkaueBa M. B., Kossirun FO. M., ®enoposa H. E., [llaGynun M.1. Maremaruxka.
Anrebpa u HavyaJla MaTeMaTUIeCcKoro aHanusa. bazoBeiit ypoBeHb. YuebHoe nmocodue mist CI1O
[DnexTponHsIit pecypc]:YuedHnoe nocobue. - MockBa: AO "UznarensctBo "[Ipocsemienue"”, 2025. - 561 —
Pexxum noctyna: https://znanium.com/catalog/product/2220393

5. Atanacsa JI. C., byty3oB B. @., Kagomies C.b., I[To3nsk 2. I'., Kucenesa JI.C. MartemaTuka.
I'eomeTtpus. ba3oserit yposens. Yuebnoe nocodue mist CI1O [DnexkTponHBI pecypc]: YuebHoe mocobue. -
Mocksa: AO "U3natensctBo "[IpocBemenne"”, 2025. - 305 — Pexxum gocrymna:
https://znanium.com/catalog/product/2220394

JlonoJsHuTeILHASA JIUTEPATYpa:

2. Nopodeena A. B. Matemaruka. COOpHUK 3a1a4 [ DNEKTPOHHBIN pecypc|:yueOHO-IPaKTHUECKOe
nocobue s cro. - Mocksa: FOpaiit, 2024. - 176 — Pexum noctyna: https://urait.ru/bcode/537122

3. I'mcun B. b., Kpemep H. III. Matemartuka. [IpakTukym [ DneKTpOHHBIN pecypc]:ydeOHUK I CHO.
- Mockaa: Opaiit, 2025. - 202 — Pexxum noctyna: https://urait.ru/bcode/562342

4. Kpemep H. ILI., Koucrantunosa O. I'., ®puaman M. H. Maremaruka it KoJUIeIKen
[DmexTpoHHBI pecypc]:yuebnuk s cro. - Mocksa: FOpaiit, 2025. - 408 — Pexum nocryma:
https://urait.ru/bcode/560553

5. llIunauer B. C., TuxonoB A. H. MaTemaTuka [ DJIeKTpOHHBIN pecypc|:y4eOHUK U MPAKTUKYM JIJIst
cro. - Mocksa: FOpaiit, 2025. - 447 — Pexxum nocryna: https://urait.ru/bcode/560662

6. Makcumona O. J[. OCHOBBI MaTEMaTUYECKOI'O aHAJIN3a: HEPABEHCTBA U OLICHKHU [ DJIEKTPOHHBIN
pecypc]:yueOnuk ms cro. - Mocksa: FOpaiit, 2025. - 188 — Pesxxum noctyna: https://urait.ru/bcode/564943

10. NIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOI Ui, BKJIIOYAS IEPEYEHB
JIMHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIIUMOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAMH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYIIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O NPEJIMETY
IepeyeHb JHIIEH3NOHHOTO POTPAMMHOIO O0ecTIeYeHNs

Astra Linux Common Edition. orosop Ne0417-IT10/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u Kontpakt Ne 35-Y/2018 ot 13.06.2018, Akt Ne YT213 ot 17.12.2018. Cpok neiicTBHsI TUIIEH3UH
- 6e3 orpaHMYEHUS CPOKa.

MoiiOduc cranmaptasii. Cornamenue Ne CK-281 ot 7 utons 2017. [lata 3akmrouenus - 07.06.2017.
Cpoxk neiicTBUs IULEH3UH - €3 OTpaHUYEHNUS CPOKaA.

Ilepeyenb HHGPOPMALHOHHBIX CIPABOYHBIX CHCTEM, pecypcoB HHPOPMAIMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « AHTEepHEeT»:



11. OMUCAHUE MATEPUAJIbHO-TEXHAYECKOM BA3bI, HEOBXOIUMOM JIJI
OCYHUIECTBJIEHUSA OBPA30OBATEJIBHOI'O ITPOLHECCA IO TIPEJIMETY

Peanmzanust yueOHOro mpenMeTa OCYIIECTBISETCS C HCIOJIB30BAHMEM MAaTepPHaIbHO-TEXHHYECKOU
6a3pl YpI'OVY, obecnieunBaroiiieil MpoBeIeHUE BCEX BUOB YUEOHBIX 3aHATUI U HAyUYHO-HUCCIIEI0BATEIbCKON U
CaMOCTOSITENIbHOM pabOThl 00yYaroIMXCs:

CrienuaibHBIC TTOMEIIECHUS MPEICTABIAIOT OO0 yueOHbIe ayUTOPUN JUTSI TIPOBEJACHHS BCEX BHUJIOB
3aHSTHIA, TPYIITIOBBIX U HHIUBUAYATHHBIX KOHCYJIBTAIHH, TEKYIIETO KOHTPOJIS U MPOMEKYTOTHON aTTECTAIIHH.

[Tomemenust yIsi CaMOCTOSATEIBLHON pabOThl 00YUYAIOIMIUXCS OCHAIICHBI KOMITBIOTEPHOM TEXHUKOU C
BO3MOXKHOCTBIO TOAKIIOYeHUST K cetu "MuTepHer" u oOecmedeHHWEM JOCTynma B  JJIEKTPOHHYIO
nH(pOpMaMOHHO-00pa3oBaTeNbHYIO cpexy Ypl DY,

Bce momereHnss YKOMITICKTOBAHBI CIICITHAIM3HPOBAHHON MEOCIbI0 U OCHAIECHBI MYJIbTHMEIUHHBIM
obopyoBaHrueM crienio0opyaoBaHueM (MHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHBIM, HHBIM KOMITBIOTEPHBIM),
JOCTYNIOM K MH(OPMAIMOHHO-ITOMCKOBBIM, CIIPABOYHO-IIPABOBBIM CHCTEMaM, 3JIEKTPOHHBIM OHUOIMOTEUHBIM
cuctemaMm, 0a3aM JaHHBIX JEHCTBYIOIIErO 3aKOHOJATENbCTBA, HMHBIM HMH(DOPMAIMOHHBIM pecypcam
CITY KallTuMU JIJIs1 IPEJICTaBIECHUs YyueOHOM nH(MOpMaIuu O0JIBIIION ay IUTOPHUH.

Jnst mpoBeeHs 3aHSATUN JIGKIIMOHHOTO THUIA Mpe3eHTAllMu U JIpyrue yuyeOHO-HariasaHble 1mocolus,
o0ecrneunBaroIe TeMaTHYECKUE UILTIOCTPAIIIH.



IIpunioxenne 1
K paboueii nporpamme
7.3.1. lIpuMepHBIe BONPOCHI AJIsl CAMOCTOSTE/IbHOI MOATOTOBKH K
auddepeHIUPOBAHHOMY 3a4eTy

Anre0pa
1. Uro Ha3bIBaeTcs npeaenoM GyHKIUN?
2. Boruncnenue npezenoB GyHKIUHN € TOMOIIBIO0 PACKPBITHS HEONPEIETICHHOCTEH.
3. Omnpenenenne Npon3BOJHOM.
4. [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKINH.
5. [IpaBuna nudepeHpoBaHus.
6. Tabnuira mpon3BOIHBIX
7. I'eomeTpuueckuii CMbICIT TPOU3BOIHOM
8. MexaHn4ecKnid CMBICI IIPOU3BOIHOM.
9. VYpaBHEHME KacaTeIbHOM.
10. Bospactanue u yObiBaHME (PYHKIIHU.
11.  DkcrpemMyMmsl GyHKLIUH.
12.  Anroputm uccienoBaHusl GyHKIIMH Ha SKCTPEMYM
13.  IlpumeHeHHE MPOU3BOJHON K MOCTPOCHUIO IpauKOB (PyHKITHIA
14.  Cxema noctpoeHus rpadpuxos
15. HawuOonbluee 1 HaUMeHblIIee 3HaUCHNE (PYHKLIMU Ha UHTEpBAJIE.
16.  HauOGospiiee 1 HanMeHbIIIee 3HAUCHUE (PYHKIIUU HA OTPE3KE.
17.  Anroput™ uccienoBaHus GyHKIMM Ha HauOOJbIIee U HAUMEHbIIIEee 3HaUeHUe
18  UYro Ha3biBaeTcs nepBooOpa3sHON GpyHKIUU?
19.  Yrto Ha3bIBaeTCSI HEONPEAEIEHHBIM UHTEIPAJIOM.
20.  CaoiicTBa HEOMPEIETCHHOTO UHTETpaja
21.  Talnwiia UHTETPANOB.
22.  BpluucieHHEe HEONpeAeeHHbIX HHTETPAJIOB METOA0OM HEMOCPEICTBEHHOTO
MHTETPUPOBAHUS.
23.  BpluncieHue HeoNpeAeIeHHbIX HHTETPAJIOB METOAOM OJICTAHOBKH.
24.  OmnpeneseHHBIM HHTETpal.
25.  ®opmyna Herotona — JleiiOnuma.
26. T'eomeTpHyecKHil CMBICT ONPEAETICHHOTO0 HHTETpaja
27.  Bebluucnenue miomaaei ¢ MOMOIIbIO HHTErPAIOB.
28.  Kak HaiiTu yacTh OT yucna?
29.  Kak HaiiTH 4ncio 1o ero yactu?
30.  Kak HaliTu IpOLEHT OT YKCIIa U YUCIIO MO €ro nporeHTam?
BeposiTHOCTH U CTATHCTHKA.
1. YwucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MATEMATUYECKOE 0)KHMJIaHUE, TUCTIEPCUS
U CTaHJapTHOE OTKJIOHEHHUE.

2. MaremaTnueckoe oxxujaHue OMHApHOH CiTydyailHOM BETUYHHBI.

3. Maremaruyeckoe 0XHJIaHHE CYyMMBbI CITy4aiHbIX BEJTUYUH.

4.  MaremaTuueckoe oXuJaHue U aucrepcus I 'eomeTpuueckoro 1 OMHOMUAIBHOTO

pacripeieneHusl.
5. 3akoH 0OJBIIUX YHCENT U €Tr0 POJb B HAyKe, IPUPOAE U OOIIECTBE.
6. Br100pOoYHBIi METOT MCCIICIOBAHUIA.
I'eomerpus

1. AKCHOMBI CTEPEOMETPHH.
2. Kakue npsiMbie B IpoCTpaHCTBE HAa3bIBAIOTCS MapaljIeIbHBIMU?



PN W

10.
11.

12.
13.
14.

15

16.
17.
18.
19.
21.
22.
23.
24.
25.
26.
27.

[Ipu3Hak napauieabHOCTH MPSIMBIX B IPOCTPAHCTBE
Kaxkne nminockocTy Ha3pIBarOTCS NapajiieIbHbIMA?
ITpu3Hak napasuIeaIbHOCTH INIOCKOCTEN

[Tpu3zma. Ilnomans NOIHON NOBEPXHOCTH, OOBEM.

Kak MoryT ObITh pacroyioskeHbl IpsSMbIe B IPOCTPaHCTBE?
Kak MoryT ObITh pacroyioxkeHbl MII0CKOCTH?

IIpusma.

[Inomanpe MoHON MOBEPXHOCTH MTPU3MBI

O0Bem npu3mMbl
[Tupamupa.
ITnoujanp MoJIHOM MOBEPXHOCTH MUPAMUIBI
O6beM nupaMuIbl

Hunuuap.
[Inomane mMoHON MOBEPXHOCTH HUIMHAPA
O6beM uIuHIpa
Konyc.
IInoujanp MoJIHOM MOBEPXHOCTH KOHYCa
O06bem KoHyCa
VYceuennslit konyc. [lnomane noiaHoit noBepxHoctu. OObEM.
Cdepa. Ypasuenue chepsl. [Lnomaas moBepxXHOCTH.
[ap. O6wem mapa.
DopMyJIbl I HAXO0XKACHUS IJIOMAAEH IIOCKUX QUryp.
ITonsATHE BIMCAHHOW U OIIMCAHHOM OKPYXKHOCTH.
[ToHsiTHE BIMCAHHOTO U LIEHTPAIBLHOTO YIJIOB



IIpunoxenne 2
K padoyeii mporpamme

7.3.2. IlpakTH4yecKue 3aaHus N0 y4eOHOMY NpeAMeTy AJIsl CAMOCTOSITeIbHOM NMOATOTOBKH

K AU pepeHHPOBAHHOMY 3a4eTy

2 cemecTp
Tema 4. Hauajia MaTeMaTH4YeCKOIr0 aHAJIHN3A

3ananue 1.
Haiitu npenenst pyHkumun

. 2 x-3
1. )1{1_1)1}(x - 6x+5) 1. 31C1n14x >
Ortser. 0. Ortser. 5/14
4 2
2. lim == 2. lim 2=
x—00X — 8x x—o0 X
Ortser. -1. OtBeT. -1
3 1i 3+x . x2—2x
im 3. lim
x_>_39—x2 YD 2—x
Ortser. 1/6. OtBeT. -4.
4. lim—* 4. lim =2
x—0V 1+ x2-1 r—aVx+5-3
OrtBerT. 2. OtBeT. 6.

3ananme 2. HaiiTu npon3BoaHbie QPyHKIMIA
4
1. y=% -7 +9x - 12

_x6 2x0
Ly=3-7;18x3

S 2 X4
Ortser. y :7-21X +9. Otser. y ZE—X +8
2 1 2
2. =9x +5-— 2. y=2 3+———
Yoo x3 g yTER T2 3x .
O =9 —+ = O =6 —+—
TBET. y o TBET. y x 2 G
3 y=55x-23x 3. y= 3\/_+2\/_
1 2 3
OrBer.y =c— ——— OtBeT. y SR
5sz?l 533X 3\/— 63%&
4 == 4. V==+_—
R e
Ortser. y= _—54+ La OtBerT. y=—
5xVx  3xVx 2xVx
5.
3apanmue 3.

Hanucate ypaBHeHHe KacaTeJbHOM.

2.y =x*- 2X B TOUKE Xo= 2.
OtBer. y =2x - 4

l.y= x2- 7x+10 B Touke Xo= 1.
OrtBer. y = -5x19.

1
3.y =x%+ 3x B Touke X = -2. 4.y =x-x’; x, :E.
OtBer. y =-x — 4. Otser. y = 0,25

3aganue 4.

4

3
xVx



1. Haiitn skcTpeMyMbl GyHKIMU y = X 3 — 9x. Oteer. x = —V3- 1. max; x =V3 -
T. min.

2. Haiitu sxcTpeMyMbl QyHKIMH Y = X 3 — 6x 2 + 9. Otser. x=0-T. max; X =4-T. min.

o . — v 4 2 — \/5 — \/5 —
3. HaiinuTe Touku skcTpemyMa QyHKuuu: y =x*+x°+ 8. OtBer. X = S Xx=-—73x=0.
4. HaiiauTe Touky skcTpeMyMma QyHKmum: y = x4 42 x2+ 8. Ortser. x = -1; x =1; x =0.
3ananme S.

1. Ha pucynke nzobpaxen rpaduk pynkuuu y = f(x), onpeneneHnoil Ha ureppaie (—5; 5).
HaiinnTe KOIMYeCTBO TOUEK, B KOTOPBIX KacaTteiabHas K rpaduKy QyHKIMH MapaiebHa
IpsIMOM y = 6 WJIM COBIIAJAET C HEMl.

R y=f(x)

-5 O\l / \ 5§ |x

OrtBet.4.

2. Ha pucynke nzo6paxken rpaduk GpyHkiuu f(x) u kacaTenpHas K 3ToMy rpaduky,
npoBeAE€HHAs B TOUKE X(. Haliaure 3HaueHue npons3BoaHoi Gpynkiuu f(x) B Touke Xo.

YA

\ . 7 x, 1 O g o~

Otsert. — 0,2
3. Ha pucynke u3o0paxén rpaduk pynakuuu y=f ( X) 1 KacatenpHasi K HEMY B TOUKE C
abcruccoit xo. Haitnure 3HaueHue nponsBoaHol ¢GyHKmH f( X ) B TOUKE Xo.



—O Xo QO 2 X

Ortser. 0,25.

4. Ha pucynke n3o0paxkeH rpaduk npousBoaHoi Gpynkuuu f(x), onpeneneHHoi Ha
untepBane (—10; 2). Haiiaure KoarmuecTBO TOYEK, B KOTOPHIX KacaTelbHast K rpaduky
¢ynkuuy f(x) napamiensHa npsaMoit y =—2x — 11 wiu coBnaznaer ¢ Hel.

VA
y=f(x) _
{ l\.
f \ 1
3 ¥ 4 1‘ >
—10 ) « s X
! “ ,.",/ b
“ y : I"._ .a",/ L%
y,
et \\/J

Ortser. 5.
5. Ha pucynke nzo6paxen rpadpuk ¢pynkiuu y=f (x), onpeneneHnoi Ha unrepnaie (-4; 9).
HaiinuTte KoauuecTBO TOYEK, B KOTOPBIX Nipou3BoaHas GpyHkiuu f (x) paHa 0.

[ AY L1 1]
y = flx)

o ™

\

I 2\ 1 l‘i\ ]
\

iy
b,

9 X

—t | 4| X ‘

K f b \

l | ‘[’
OrTBer. 4.

6. Ha pucynke nzo0pakeH rpaduk npou3BoaHou GpyHkiuu f(X), onpeaeneHHon Ha
untepBaine (-11; 3). Haiiaure nmpomexyTtku Bo3pactanus ¢pyHkuuu f(x). B oTsete
YKKUTE JUTHHY HauOOJIBIIETO U3 HUX.



Df I\ |, f

3
1l
‘\h

OrtBer. 6.

7. Ha pucynke uzo0paxkeH rpaduk npousBogHon GpyHkuuu f(x), onpeneneHHoi Ha
untepsaie (-10;14). Haiigure konmruecTBo Touek MmakcumyMa GyHkimu f(x),
MPUHAJIeKAIUX OTpe3Ky [-8;13].

r ; ! I y |
EEEEEEEEEEN AN

| - + 1 —— oo NG
0 / I .__ |, i IH L 14 X

N T INH T

Otger. 1.

3aganue 6. BLIuucJauTh.

1
4 4
N3 - 352 N8x +1)°dx
L QX - 3x7)dx 5 1d )
2 -
8
0 19
TBET. 4. Orger. i
° dx T dx
3. . X 4. O
Osmz(g- % A3x+4
Ortger. -3( ctg % + 1) OTBE)T.%.
3ananmue 7.

Haiigure miomanb Gurypsl, orpaHUI4eHHON TUHUSIMU
1. y=x>+2x+2 un y=x+4 Otser. 4,5.

2. y=4-x’uy =Xx+2  Orser. 4,5

Tema 5. D1eMeHTHI KOMOMHATOPHKH, TEOPHS BEPOSITHOCTEH H CTATHCTHKA



1. B cOopHuke OunetoB mo Ouonoruu Bcero 25 OuseroB. Tonbko B JOByX Oumierax
BCTpevaeTcsi Bompoc o rpubax. Ha skx3ameHe BBIMYCKHUKY JOCTa€Tcsi OAWH CIIy4alHO
BbIOpaHHBIN OuUeT U3 3Toro cOopHuka. Haiinure BeposSsTHOCTH TOrO, UTO B ATOM OuIieTe
OyZIeT BOImpoc o rpudax.

Otser. p=0,08

2. BeposatHOCTh TOro, 4TO MOTOp XOJOAMJIBHHKA HPOCITY>KUT Oomnee 1 roxa, paBHa
0,8,a BEpOsITHOCTH TOTO, YTO OH MPOCITYKUT OoJee 2 net, paBHa 0,6. KakoBa BEpOATHOCTH
TOT0, 4YTO MOTOP HPOCIY>KUT Oojee 1 roga, Ho He Gozee 2 net?

Otser. p =0,2.

3. B knacce 16 yuamuxcs, cpeau Hux asa apyra —Baaum n Cepreit. Yuammxcs
Clly4aiiHbIM 00pa3oM pa30uBaroT Ha 4 paBHbIe rpyImisl. Haliaure BepoSTHOCTH TOTO, UTO
Baaum u Cepreii okaxyTcsi B OJHOU TpyIIIIE.

OtBet: p=0,2

3agaHusl Ha IOBTOPEHHE
1. JauHblii  y4acTOK  UMEET bopmy MPSIMOYTOJIBHUKA CO CTOPOHaMU 25 METpPOB
u 30 MeTpoB. X0351H IJIaHUPYET OOHECTH €ro 3a00pOM U pa3AeIUTh TaKUM e 3a00poM
Ha JIBE€ YacCTH, OJIHA U3 KOTOPbIX UMeeT popMy KBaapaTa. Hailiiute cyMMapHyto JUIMHY
3abopa B MeTpax. OTBet. 135 mMeTpoB.
2. Kakoii yron (B rpagycax) o0pa3yloT MUHYTHasl 1 yacoBas cTpenku B 16:00?7

Ortsert. 120 °.

3. Ilnan mectHOCTH pa3OuT Ha kieTku. Kaxnmas
KJIeTKao0o03HauaeT kBajapaT 1 M < 1 m. Haligure
TJIOMIAh y4YacTKa, N300paXEHHOTO HA TUIaHE.
OTBer naiiTe B KBaIpaTHBIX METpax.

Otser. 12 M 2.

4. Bopna B cocye MWIMHAPUIECKONW POPMBI HAXOAUTCS HA YPOBHE >
h @ 80 cMm. Ha kakom ypoBHE OKa)KeTCsl BOJIa, €CJIH €€ TIEPEIIUTh
B JIpyrod MWIMHAPUYECKUM COCYHI, Yy KOTOPOro paauyc
OCHOBaHUS B 4 pa3za Ooibllie, 4eM y JaHHOTO?
OTBeT faliTe B CAHTUMETPaAX.

OTBeT. 5 cm.
5. Ha  xneruaroir  Oymare ¢
pasmepoM  kinetku 1< 1
n3o0paxeHna Tpamneuus. Haiinure \
JUIMHY CPEIHEW JMHUM DTOMU
TpaneIuu.
Ortser. 6.

Tema 8. KoopanHaThl 1 BeKTOPbI
3ananue 1.
1. Yro Ha3bIBaeTCs MPSIMOYTOIBHON CHCTEMOM KOOPAUHAT B IIPOCTPAHCTBE?
2. YeMmy paBHa JUTHHA BEKTODA, 3a1aHHOTO CBOMMH KOOPIAMHATAMI: @ { X, Y, Z}?



Ortger. |§| = fxz +y? +22

3. Kak HaliTu cKajsipHOE TPOU3BEACHUE BEKTOPOB: a {Xl,yl, Zl} 1 B {Xz,yZ, ’zz}?
OTBeT. 5) b= X1Vi+Y1Y21T212;

4. Bexropsr: a{-1;6;4}, B{2; — 1:3}, ¢{5;2; — 4}. HaiiTi KOOpIMHATEI BEKTOPA:
= a-38+2C.
Otser. d = (3;13; -13)

5. Kaxue 3 JaHHBIX BEKTOPOB KOJLTHHEapHH!: @ {— 2;3;5}, B{3; — 3:2}, ¢{6; - 9; — 15}.
Ortser. a || C.

6. Hansl Toukn : A (2;5;6) uB (3;4; —2) u C (1: — 3:4) . [loctpouts Tpeyronsauk ABC,
Haiti yron B, mnmuny meanansr AK.
Oter./ B =arccos 0,12; |AK| =6,7.

3amanue 2.

1. Kakue npsimble B IPOCTPAHCTBE HA3bIBAIOTCS NMEPIEHAUKYIIpHBIMU? Kak MOTyT OBITH
pacmoI0KeHbI IEPICHIUKYISIPHBIE IPSIMbIE B TPOCTPaHCTBE?

2. Yrto Ha3BIBAETCS YIJIOM MEXKIY MPSMON U TIOCKOCTHIO?

3. Kak HaliTu BenTM4YMHY JBYIPAHHOIO yria?

4. Yto Ha3bIBaeTCs MPOEKLMEH HAKIOHHOM Ha INIOCKOCTh?
Ko Bcem 3a1anusiM cies1aTh HeO0X0AMMbIe YePTeKH

5. 3amaua. B tpeyromsuuke ABC pano: yroa C =90 °. AC=6cm, AB = 10cm. Yepes
Bepiinny C nposeaena npsmas CK nepneHaukynsipHas K IIIOCKOCTH TPEYTOJIbHUKA
ABC, npuuem CK=6¢cm. Haiitu KB.
Otser. KB = 10 cMm.

3ananmue 3.

1. . BeluvcnuTh miomabs NoJHONW MOBEPXHOCTH MPABUIBHONM TPEYrOIbHONW MUPAMU/IBI, BCE
pebpa KOTOpoii paBHBI 4CM.
Otser. 16 V3cm?.

2. Bprancnautb 00beM MPaBUIBLHON YETHIPEXYTOJIBHON MUPAMHUIBI CO CTOPOHON OCHOBAHUS
paBHO 6 CM U BBICOTOI1 4 cM.
Otser. 48 cm’.

3. . Beiuncnuth miomaab NoJHON MOBEPXHOCTH MPABUILHON YETHIPEXYTOJIbHON MUPaMHUIbI
CO CTOPOHON OCHOBaHUS paBHOM 6 cM U anodeMoii paBHOI 3V3em.
Orser.36(1+V3) eM?.

4. BpUUCIUTD MJIOMIAAb TOJHON MOBEPXHOCTH MPABUIHLHOTO TETPasdpa, Bce pedpa
KOTOpOTO paBHBI 6 CM.
Otser. 36V 3cM?.

5. Haiinute 06beM npaBUIIbHON TPEYTOJIbHON MPU3MBI, €CITH CTOPOHA OCHOBAHHUS PaBHA 6
cM, a 6okoBOe pedpo 5V3 -~
Otsert. 27 cM’.

6. Bpruucnure 00beM NPSIMOYTOJIBLHOTO Napajlieenuneaa, UMEIOIIEro pa3Mep: 343 CM,
46 CM, 242 em.
Otser. 144cm’.

7. BplunMCIMTh IUIOMIAJb TOJHONW IOBEPXHOCTH MPSIMOYTOJIBHOIO Mapajuielenunena, B
OCHOBAHHUU KOTOPOTO JISKHUT KBAJPaT CO CTOPOHOM paBHOM 5 cM, a O0OKOBOE peOpo paBHO
6 cM.
Otser. 170 cm?.

8. BwuucauTh MWIIOMIAI TOTHOW MOBEPXHOCTH U 00BEM KyDa ¢ pedpoM paBHEIM 3 CM.
OrtBer. 54cm?, 27cm?

9. HaiitT 00beM NMpsIMOYTOJILHOTO MapaljieNienuIea CO CTOPOHAMH OCHOBAHUS 2CM U 3¢CM,

U BEICOTOM ScM.

Ul



Otser. 30cMm’.
3ananue 4.
1. Tlnomiaas ocHOBaHMs IMIKMHAPA paBHa 10p cm 2, BeicoTa paBHa 3 cM. Halitu 06bem
LHWIMH]pA.
Orser. 307tem?,
2. Haiit BBICOTY KOHYyCA, €CJIH IUIOMIAIb ET0 OCEBOTO CEUYEHHs PaBHa 61M 2, a IIOmaIb
OCHOBaHMs paBHa 97t 1M 2,
OtBeT. 21M.
3. 1llap nomyueH BpaleHHEM MONYKpyra miomanso 10p cM? Bokpyr quamerpa. Haiitn

00beM 1apa.
160

OTBerT. = 5 rtem?.
4. BplcoTa IMIMHPA PaBHA 6CM, a IJIOMIAAb €ro oceBoro cedeHus 60 cm 2. Haiitu 06bem
LMTHHIPA.

Ortser. 1507tem?.
5. Haiitu 06beM miapa, eciii pacCTOsIHUE OT LIEHTpa I1apa J0 IMIOCKOCTH CEUCHHS PaBHO

2cM, a paauyc CeYeHHsl paBeH J5em

Otser. 36 Tem?.

6. OceBbIM ceUeHHEM LIWIMHIPA SIBISIETCA KBaapaT. Paguyc ocCHOBaHUS HUIMHIpA paBeH 3
cM. Haiitu o0beM nunuuapa.

Ortser.3671CM°.

7. Kaxk u3ameHuTcs 00beM 1apa, eciii €ro pajnyc yBEIUIUTh B 2 pa3a?

Otser. YBenuuutcs B § pas.

8. BrlcoTa nunMHIpa paBHa 4 cM, a IIIOIIAb ero oceBoro ceuenus 40 cm 2. Haiitu 00bem
HWIMH]pA.
Otser. 1007tem?

9. IIpsAMOyronbHBIN TPEYTOJIBbHUK C KaTeTaMu 23¢cM U 4CM BpaIlaeTcsi BOKPYT OOJIbILIEro
karera. Berunciuth 06beM 00pa3oBaHHOTO IIPU STOM BpallleHUH KOHYcA.
Otsert.122,711cM>.

10. Kak u3MeHuThCsI 00beM LHWIMHIPA, €CIU JUAMETpP €ro OCHOBAaHUS YBEIMYUTH B 2 pa3a, a
BBICOTY YMEHBIINUTH B 4 paza?

Otser. He nu3menurcs.

11. Beicora konyca paBHa 10 cM, oOpasytomas — 8§ cM. Haliti o6bem konyca.

Otser.1207cMm?’.

1. BsicoTa muunapa — 6¢M, paauyc — 3cMm . HaliauTe miiomnaab mojgHOM MOBEPXHOCTH U
00beM UITUHIpA.
OrtBer. S4mem?; 54mtem?.

2. Jlano ypaBHeHue chepbl: X 2 — 2x +y 2 + 6y + z2 — 4z = 11. Haiigure miomans cdhepbl u
o0beM mmapa.

Ortser. 1007tcM?; % Tiem?.



