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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
npodeccnoHanbHOro 0opazosanus 1o crnenuaibHoctu 38.02.08 TOPI'OBOE JIEJIO
(npuka3 Munobpuayku Poccun ot 19.07.2023 1. Ne 548)

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:
yI1yOJIeHHbIH.

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 Cpelsl;

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
CPEICTB; YMEHHME PACIIO3HABATh CAMMETPHIO B IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH IIPABUIIbHBIC
MHOTOTpaHHMKH;

I1P6 11. ymeHue oneprpoBaTh NOHATHIMH: JBIKEHUE B TPOCTPAHCTBE, OA00HBIE (PUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHHUE IIJIONIA i MOBEPXHOCTEH M 00bEMOB MOIOOHBIX (pUTYD MpH
peleHuu 3a1ay;

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

I1P6 13. ymeHue onepupoBaTh NOHATHUAMU: IPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAIIPHOE IPOU3BEIECHUE, YTOJI MEKIY BEKTOPAMH, CYMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOPA HA YKCJI0; HAXOAUTh C TOMOUIbIO U3YUYEHHBIX (POPMYJI KOOPIAUHATHI CEPEUHBI
OTpE3Ka, PACCTOSIHUE MEXKY ABYMS TOUKAMM;

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.

[IpenMeTHBIX (Ha yriayOJIeHHOM YPOBHE):

[IPy 1. ymeHne onepupoBaTh MOHATHUAMMU: ONPEIEICHUE, AKCUOMa, TEOPEMA, CIIEICTBUE, CBOKCTBO,
MPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKHU; yMEHHE (DOPMYIHPOBATH OOpaTHOE U
MIPOTUBOIOJIOKHOE YTBEPKICHHUE, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, UCIIOIb30BaTh METOA
MaTeMAaTHYE€CKOW MHIYKIINH; IPOBOAUTH JT0KA3aTEIbHbIE PACCYKICHHS MIPH PEIICHUH 33714, OLICHUBATH
JIOTUYECKYIO NMPABWIIBHOCTD PACCYKICHUM;

[IPy 2. ymeHune onepupoBaTh MOHATHUAMH: MHOKECTBO, ITOJIMHOKECTBO, ONEPALUN HAJl
MHO’KECTBAMU; YMEHHE UCII0JIb30BaTh TCOPETUKO-MHOKECTBEHHBIN aImapar Ui OUCaHWsl pEaJIbHbIX
IPOLIECCOB U SIBJICHUH U IIPU PELICHUHU 33134, B TOM YHCJIE U3 APYTruX y4eOHBIX PEAMETOB;

[TPy 3. ymMeHue onepupoBaTh MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, UK, Tpad Ha MITIOCKOCTH;
YMEHUE 3a/1aBaTh U ONMUCHIBATH I'padbl pa3INUHbIMU CIIOCOOAMM; UCIIOIb30BATh Ipadbl IPU PEIICHUH
3az1ay;



ITPy 4. ymeHue cBOOOAHO ONEpUpPOBATh MOHATUAMU: COUYETAaHHE, IEPECTAHOBKA, YMCIIO COYETaHUH,
YHCJIO IePEeCTaHOBOK; OMHOM HbloTOHA; yMeHNEe NPUMEHATh KOMOMHATOPHBIE (DAKThl U PACCYKIAECHUS JUIs
peleHus 3a1ay;

ITPy 5. ymeHue onepupoBaTh MOHATUAMU: HATypaJIbHOE YHCIIO, 11€JI0€ YNCII0, OCTATOK 110 MOJYJIIO,
paLMOHATIBHOE YUCII0, UPPALIMOHATIBHOE YHCII0, MHOKECTBA HATYPAJIbHbIX, LIEJIbIX, PALIMOHATIBHBIX,
JIeMCTBUTENBHBIX YUCEN; YMEHHE UCIIOJIb30BaTh IPU3HAKY JICIMMOCTH, HAMMEHbBIINH 00U AeTUTeNb U
HaMMeHbllIee o011ee KpaTHOe, allropuT™ EBKIInAa npu penieHny 3a/1a4; 3HaKOMCTBO C pa3IMYHbIMU
HNO3ULIMOHHBIMU CHCTEMaMH CUMCIICHUS;

[TPy 6. ymeHue cBOOOAHO ONEpUPOBATh MOHATUSAMU: CTENIEHb C IIEJIbIM MI0Ka3aTeleM, KOPEHb
HaTypajJbHOH CTENEeHHU, CTENEHb C PALMOHAIBHBIM [TOKa3aTeIeM, CTETIEHb C JeHCTBUTEbHBIM
(BeleCTBEHHBIM) TIOKa3aTeNeM, Jlorapu(M 4nciia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOIO YHCIIA;

[1Py 7. ymeHue onepupoBaTh MOHATUSAMU: TOXJIECTBO, TOKIECTBEHHOE NPeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPAaBHEHUH U HEPABEHCTB, PABHOCHIILHOCTh YPABHEHUI, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIIOHAJIbHBIE, [IOKA3aTeNIbHbIE, CTEIICHHbIE, JOrapupMUIECKUE,
TPUTOHOMETPUYECKHE YPAaBHEHHS, HEPAaBEHCTBA U CUCTEMbI; YMEHHE pellaTh ypaBHEHUs, HEpaBEHCTBA U
CHCTEMBI C IIOMOUIbIO Pa3IMYHBIX IPUEMOB; peIlIaTh YPaBHEHUs, HEPABEHCTBA U CHCTEMBI C TApaMeTPOM;
HNPUMEHSTh YPAaBHEHMS, HEPAaBEHCTBA, X CUCTEMBI JJIS pEIIEHUs] MaTeMaTUYeCKHX 3a/1a4 U 3aja4 U3
pa3nu4HbIX 001acTell HAYKH U peaTbHOM KU3HM,

[TPy 8. ymeHue cBOOOAHO ONepupoBaTh MOHATUAMU: rpaduk QyHKIMH, oOpaTHast QyHKIMS,
KOMITO3UIs (PyHKIUH, TMHEeHHas QyHKIMS, KBagpaTU4Has (GYHKLHUS, CTeNeHHas: GYHKIHUS C LIETIbIM
nokaszaTesieM, TPUrOHOMeTpuieckue (QyHKINU, 0OpaTHbIE TPUTOHOMETpHUUYECKUE (DYHKIMH, TIOKa3aTelbHas
u orapumMudeckas GyHKIIMU; yMEHUE CTPOUTH IrpaduKu PYHKUINH, BHIIOIHATH IPeoOpa30BaHuUs
rpaduKoB QyHKIH;

YMEHHUE HCTI0NIb30BaTh rpauku GYHKIUN AJIs1 U3YUESHHUS TPOLIECCOB U 3aBUCUMOCTEN IPU PEIICHUU
3a7a4 U3 APYrux y4eOHBIX MPEeIMETOB U U3 pealibHOM JKU3HU; BRIpaKaTh (POpMyJiaMu 3aBUCUMOCTH MEXKIY
BEJINYMHAMU;

yYMEHHE CBOOOIHO ONEPUPOBATH MOHATUAMU: YETHOCTH (PYHKITUH, TEPUOTUIHOCTD (YHKIINH,
OTPaHUYEHHOCTh (PYHKLMH, MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (YHKIMH, HAUOOJIbIIee U HANMEHBIIIEee
3Ha4YeHUs1 QYHKIHUU Ha IPOMEKYTKE; YMEHHE POBOJAMUTD UCCIIEI0BaHUE (DYyHKIINH;

YMEHHE HCTI0JIb30BaTh CBOMCTBA U rpadpuku HyHKIMIA AJ1s1 pEIeHUs] YPaBHEHUH, HEPABEHCTB U
3a/1a4u ¢ mapameTpaMmu; U300pakaTh Ha KOOPJAUHATHON MJIIOCKOCTH MHOXKECTBA PEIICHUIN YPaBHEHHH,
HEPaBEHCTB U UX CHCTEM;

[TPy 9. ymenue cBOOOAHO ONEpUpPOBATh MOHATUSAMU: TTOCIEA0BATENILHOCTD, apu(pMeTHIeckas
nporpeccusi, reoMeTpuiecKas mporpeccus, 0eCKOHEYHO YOBIBAIOIIast FTeOMETPUYIECKasi IPOTrPeccusi; yMEHHE
3aJaBaTh MOCIIEI0BATEIHHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYT;

[TPy 10. ymeHue onepupoBaTh MOHSATHSIMH: HEMPEPHIBHOCTH (PYHKIIUH, aCUMIITOTHI rpaduka
(GyHKIMH, IepBasi ¥ BTopasi MPOU3BOAHAs (YHKIIMU, TEOMETPUIECKHA U PU3NUECKUI CMBICIT IIPOU3BOIHOM,
nepBoOOpasHasi, ONpeAeIICHHbBIN HHTETPaJl; YMEHHE HAXOIUTh aCHMITOTHI Tpaduka QyHKINHI; yMEHHE
BBIYUCIISATH MIPOU3BOHBIE CYyMMBI, TPOU3BEICHNUS, YACTHOTO M KOMIIO3UIIUH (DYHKINI, HAXOIUTh YPaBHEHUE
KacaTelbHOM K rpaduKy QyHKIUY;

YMEHHE HCII0JIb30BaTh MMPOU3BOIHYIO ISl UCCIIE0OBAHUS (PYHKIUH, /U1 HAXOKICHUS HAMITYYIIIero
pelIeHust B MPHUKIIAAHBIX, B TOM YHCIIE COIMATbHO-3KOHOMUYECKUX B (PU3MYECKHX 3a/1a4ax, JUIs
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOUTh TUIOIIAAN U 00bEeMBI (PUTYD C TIOMOIIBIO HHTETPAIa;
NPUBOJIUTH MPUMEPBI MATEMAaTHUECKOTO MOJISIIMPOBAHUS C TOMOIIBI0 Ar(depeHInanbHbIX YpaBHEHUH;

[1Py 11. ymeHue onepupoBaTh MOHATHIMH: KOMIUIEKCHOE YHCIIO, COTPSKEHHBIE KOMIUICKCHBIE
qrcia, MOIyJb M apTyMEHT KOMIUIEKCHOTO YHciia, (hopMa 3amucy KOMITICKCHBIX YHCeN (TeOMEeTpHUecKasi,
TPUTOHOMETpHUYECKast U anreOpandeckas); yMeTh MPOU3BOANTH apu(METHUECKUE EHCTBUS C
KOMIUIEKCHBIMHU YHCJIaMU; TIPUBOUTH MTPUMEPHI HCITOJB30BaHHUS KOMIUIEKCHBIX YHCET;

[1Py 12. ymeHune cBOOOJHO ONEpUPOBATH MOHITUSIMU: CpeHEE apuPMeTUIecKoe, MeuaHa,
HauOoIbIIIee M HANMEHBIIIEE 3HAYCHHS, pa3Max, AUCIIEPCHs, CTAHIaPTHOE OTKIIOHEHHUE ISl OTIMCAHUS
YHCIIOBBIX JIAHHBIX; YMEHHE UCCIIEIOBATh CTATHCTHYECKUE TaHHBIE, B TOM YHCJIEC C IPUMEHEHUEM
rpau4eCcKUX METOJIOB U 3JIEKTPOHHBIX CPEACTB; Ipa)MueCcKu HCCIIEeI0BaTh COBMECTHBIC HAOIIOJCHUS C
MIOMONIBIO IMarpaMM pacCEeUBaHUs U JIMHEHHON PErpeccuu;

[TPy 13. ymeHue HaXOUTh BEPOSTHOCTH COOBITHI C UCIIOIH30BAaHUEM Ipad)UIECKUX METOJIOB;
IPUMEHATH JUIs PELIeHUs 3a1a4 (GOPMYJIbI CJI0KEHNUS U YMHOKEHHUS BEPOSTHOCTEN, (OPMYITy IOJIHOM
BeposTHOCTH, (popmyiry bepHyimu, komOuHaTOpHBIE (haKThl U (HOPMYJIBI; OLICHUBATh BEPOSITHOCTH



peaNbHBIX COOBITHIT; yMEHHE ONEPUPOBATH MOHATHAMU: CllydyaiiHasi BEJIMUMHA, pacIpeeeHne
BEPOSITHOCTEM, MATEMATHUECKOE OKUAAHUE, TUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHHE CITyYaliHOW BEJINYUHBI,
(GyHKIIMU pacmpeieleHus U IUIOTHOCTH PAaBHOMEPHOT0, TOKa3aTEIbHOTO M HOPMAJILHOTO pacIpeIeIeHU;
YMEHHUE UCI0JIb30BaTh CBOMCTBA U3YUEHHBIX PACIPEACIICHUN ISl peIEeHUs 3a/1a4; 3HAKOMCTBO C
HNOHATUSMHU: 3aKOH OOJIBIINX YHCET, METO/bI BRLIOOPOUHBIX UCCIIEIOBAHMI;, YMEHUE IPUBOAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIIUX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

[Py 14. ymeHue cBOOOIHO OMEPUPOBATH MOHATUSIMU: TOUKA, MPsAMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, MJIOCKUN yTOJ, IBYIPAHHBIN yTOJ, TPEXTPAHHBIN YTroJl, IEPECEKAIOIINECS], TapaiieIbHbIE U
CKpELIMBAIOIIMNECS NPSIMbIe, MAPAILIEIbHOCTb U MEPIEHIUKYIISPHOCTD NPAMBIX U INIOCKOCTEN, YTOJI MEKITY
IPSIMBIMH, YTOJI MEKIY IMIPSIMOU U TUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMHU; YMEHHUE UCIIOIb30BaTh MPU
pelLlIeHNH 3aj1ay U3y4YeHHbIe (DaKThl U TEOPEMBI IUTAHUMETPHH; YMEHHE OLEHUBATh Pa3Mepbl 0ObEKTOB B
OKpY aroIleM MUPE; YMEHUE ONEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK, CEYEHNE MHOTOTPaHHUKA,
IpaBUIbHBIM MHOTOIPAaHHUK, TPU3Ma, TUpaMuia, pUrypa u NOBEpXHOCTh BpALCHUs, LIUIHHIP, KOHYC,
map, chepa, pazBepTka MOBEPXHOCTH, CEYCHHS KOHYCa U IWINHPA, apajieIbHble OCH HJIM OCHOBAHHUIO,
ceueHue 11apa, II0CKOCTh, Kacaromasics chepbl, HWIMHIPA, KOHYCa; YMEHUE CTPOUTH CEUEHUE
MHOTOIpaHHMKA, U300paXkaTh MHOTOTPaHHUKH, (PUTYPHI M TOBEPXHOCTHU BPALICHHUS, X CEUYCHUS, B TOM
YUCIIE C TTOMOLIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHUE MPUMEHATh CBOMCTBA F€OMETPHUUECKUX HUryp,
CaMOCTOATENIbHO (hOPMYITUPOBATH ONPEIEICHUS N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3bI O CBOMCTBAX U
NpU3HAKaX FeOMETPUUECKUX (GuUryp, 000CHOBBIBAThH MU OIPOBEPraTh UX; yMEHUE IPOBOIUTH
KJIaccu(puKauo GUryp mo pa3aIuyHbIM IPU3HAKAM, BBITIOJIHATH HEOOXOIMMBIE TOTIOTHUTENIbHBIC
IIOCTPOCHHS;

[TPy 15. ymenue cBOOOIHO ONIEPHPOBATH MOHATHAMMU: TUIOIIAAbL (PUTYpBHI, 00beM QUTypHI, BETUYHHA
yIja, pacCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE MEX]y NPSAMBIMH, PACCTOSTHUE MEKITY
IUIOCKOCTSIMHU, TUIOIIAb C(hepbl, IIIO0MIAb TOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCa, IUIMHIAPA, 00beM
Ky0a, MpsMOYTOJIHOTO Napaiesienue a, MUpaMuIbl, PU3MbI, HWIMHAPA, KOHYCAa, I1apa; yMEHHe
HAXOJIUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (pUTyYD;

[TPy 16. ymeHue cBOOOTHO ONIEPUPOBATH MOHATHIMU: ABIKEHHE, TapaJJIebHBIN TIEPEHOC,
CUMMETpPHS Ha IJIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT, peoOpa3oBaHue 1moaoous, mogoousie Gurypsr;
YMEHHUE pacrlo3HaBaTh paBHBIC U M0I00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMEHHE UCII0JIb30BATh FEOMETPUUECKNE OTHOLICHUS, HAXOAUTh FEOMETPUUECKHUE BETUYMHBI (JUIMHA, YIoJ,
IOk, 00bEM) IIPH PEIEHNH 33134 U3 JPYIUX y4eOHbIX IPEAMETOB U U3 PeaIbHON KU3HU;

[TPy 17. ymeHue cBOOOTHO OTIEPHPOBATH MOHATHIMHU: IPSIMOYTOJIbHASI CHCTEMa KOOPMHAT, BEKTOD,
KOOPAMHATHI TOYKHU, KOOPMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOPA HA YHUCIIO, PA3JI0KEHHE
BEKTOpA 10 0a3ucy, CKaJIIpHOE MTPOU3BEIECHNE, BEKTOPHOE TPOU3BEACHUE, YTOJI MEX/ly BEKTOPAMH; YMEHUE
MCIIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ JUIsl pELICHHUs FTEOMETPUUECKUX 3ajau U 3a7a4 APYyTux
y4eOHBIX MPEIMETOB; ONIEPUPOBATH MOHATUAMH: MaTpula 2 X 2 u 3 X 3, onpeieTuTeN b MaTPHUIIbI,
FE€OMETPUUYECKUN CMBICIT ONPENETUTENS;

[1Py 18. ymeHue MoAenupoBaTh peajbHble CUTYAlUU Ha SI3bIKE MAaTEMATHUKH; COCTABIISTh
BBIPQXCHUSI, yPAaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4M, UCCIIEI0BAaTh IOCTPOEHHbBIE
MO/JIEJIH C UCIIOJIb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIN pe3yibTaT; CTPOUTh
MaTeMaTHYeCKHUEe MOJIEIH C MTOMOLIbI0 TEOMETPUYECKUX MOHATHI U BETMYMH, PELIATh CBSI3aHHbIE C HUMU
PAKTUUECKHE 33JIa4M; COCTABIIATH BEPOSITHOCTHYIO MOJIENb M MHTEPIPETUPOBAThH MOJYyUEHHBIH Pe3yJIbTaT;
pemaTh NPUKIAIHbIE 3a/1a4 CPEACTBAMU MaTEMaTHUYECKOI0 aHAJIN3a, B TOM YHUCIIE COLIMATIbHO-
SKOHOMMYECKOTO U (PU3NUYECKOr0 XapaKTepa;

[1Py 19. ymenue BbIOMpaTh NOIXOISIMIMI METOT AJIsl PELLIEHUS 3a7jaui; TOHUMAaHUE 3HAYUMOCTHU
MaTeMaTHKHU B U3yUYE€HUU MPUPOTHBIX U OOLIECTBEHHBIX MPOLIECCOB U SIBJICHUI; YMEHHE PAaclO3HABATh
MIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKU B UCKYCCTBE, YMEHUE MPUBOAUTH IPUMEPHI MAaTEMAaTUUYECKUX OTKPBITHH
POCCHIICKOM U MUPOBOM MaTEMATHYECKOW HAYKH.

VYuebnsiii mpeamet "Marematuka" ciocoOCTBYEeT POPMUPOBAHUIO:

OOIIMX KOMIIETEHIIHIA:

OK 01. BeiObupats criocoObI peieHus 3a1a4 MpoPecCHOHAIBHON AeATEIbHOCTH MPUMEHHUTEIBHO K
Pa3JINYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIC CPEACTBA TIOUCKA, aHAIM3a U MHTEpIpeTanuu nHpopmanuu, u
UH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl BBIMOJIHEHUS 3a/1a4 MPOPECCUOHANTBHON AEITeIbHOCTH.

2.MECTO IIPEJMETA B CTPYKTYPE OOII



HpenMeT OTHOCHUTCA K BapHaTHBHOﬁ qacCTu yqe6H0ro IIJ1aHa.

3. OFbEM ITPEJIMETA

IIpomexyTouHas
aTTecTanus

Yacos

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

Bcero 3a
CeMecTp Bcero | Jlekuum

IIpaxkTnyeckne
3aHATHS,
BKJIIOYas
KypCOBO€E

HPOEKTUPOBAHU

(¢

Cemectp 1

Dksaven 104 | 98 | s0 |

46

Cemectp 2

DK3aMeH 192 186 78

106

0

296 284 128

152

0

5. TEMATUYECKHAM ITAH

Tema

Yacos

HaumenoBanue TeMbl

Bcero
4acoB

KonraktHas padora (1o y4.3aH.)

Jlexmn

JIaGoparop
HbIE

IIpaxTuec
Kue
3aHATHSA

Camocr.
pabora

Konrponb
CaMOCTOSATEIIbH
oii paboThI

Cemectp 1

98

Tema 1.

HeiictBurensubie uncna (JIP I'B 1, JIP TB
1,JIPOxkB2, MPIIYVYIABJIA2,KYYIO
1, PYVY] Ck 1, ITP6 2, I1p6 3, TIp6 14, TPy
2, TPy 5, 1Py 11, TTPy 19)

20

10

10

Tema 2.

Oynxuuu (JIPTB 6, JIP TB 3, JIP 9B 1,
JIPIHIT 1, MP ITYY A BUJT 3, MPIIVVY]
Pc 2, KYYA OS5, KYVYI C/ 3, ITp6 2,
I1P6 3, IIp6 5, Ip6 14, TPy 6, [Py 7, ITPy
8, [1Py 19)

38

18

20

Tema 3.

OcnoBbl Tpuronometpuu (JIP I1B 1, JIP ®B
2,JIP TB 3, JIP LIHIT 3, MP ITYY I BJI/I 1,
KYY O 4,PYVYI Co 2, IIp6 5, I1p6 14,
I1Py 6, I[Py 7, [Py 18)

40

22

16

Cewmectp 2

186

Tema 4.

Hauana marematuueckoro ananusa (JIP
JHB 1, JIP ®B 1, JIP TB 3, JIP ITHII 2,
MP ITYY ] BJI 4, MP ITYY ] BU/I 2,
KYVYI CA 6, IIp6 4, I1p6 6, [Ip6 7, ITPy 9,
I1Py 10, ITPy 19)

66

28

38

Tema 5.

DneMeHTbl KOMOWHATOPUKHU, TEOPHS
BeposTHocTel u cratuctuka (JIP I'B 6, JIP
TB2,JIPOB 1,JIP OxB 4, MPIIVVY]
BUJ 6, MP ITYY PcU 1 PYVY ] Ck 4, ITP6
7, Ip6 8, IIp6 12, IIp6 14, 1Py 4, [Py 12,
I1Py 13, 1Py 19)

18

10

Tema 6.

[Ipsimble 1 TuIOCcKOCTH B TipocTpanctse ( JIP
JIHB 2,JIP OB 1, JIP ®B 1, JIP OxB 2, JIP
IHIT 1, MP ITYY A BJI 3, MP I1YVY [ PcU
4, TIp61, IIp6 9, I1p6 14, T1Py 1, I1Py 14,
[Py 15, 1Py 16 )

42

20

22




Tema 7.

Muororpanauku (JIP I'B 6, JIP T1IB 1, JIP
TB 1,JIP OB 3, JIP HHIT 2, MPIIYVY ]
bUJ 6, PYVYI Ck 2, IIP 610, ITp6 11, ITp6
12, TIp6 14, 1Py 14, ITPy 15, 1Py 16, I1Py
19)

16

10

Tema 8.

Koopaunats! u Bextops! (JIP I'B 1, JIP JIHB
2,JIP TB 3, JIP OxB 2, JIP IIHII 2, MP
noyvyabua 3, MP ITYVY I BJIA 2, TPy 16,
[1P6 13, TIPG 14, I1Py 17, [IPy 19)

14

Tema 9.

Tena u noBepxHoctu BpaueHus (JIP I'B 6,
JIP ©B 2, JIP OB 1, JIP TB 4, JIP OkB 3,

JIP LIHIT 3, MP ITYY ] BUJ1 6, MP IIYV 1
Pcl 3, KYVA C1 4, [1IIP6 10, IIP6 11,
[1P6

18

10

Hcnonp3oBaHne MaTeMaTHUCCKUX TTOHATHUH

Tema

(JIPI'B 6, JIP IIB 2, JIP IHB 2, JIP ®B 1,
JIP TB 3, JIP OxB 1, JIP LIHIT 2, MP
nyvyabJIAs, MPITYYJ BUA 7, MP

10. [IIYVY I PcU 2, I1P6 1, TTPG 7, ITPG 9, ITPO
10, I1P6 11, IIP6 12, I1P614,
I1Py.7,

[1Py 9, ITPy 10, IIpy 12, ITPy 15, ITPy 16,

12
[Py 1,

10

6. ®OPMBbI TEKYIIIEI'O KOHTPOJIA ¥ TIPOMEKYTOYHOMN ATTECTAIIUA

HIKAJIBI OIEHUBAHMUS
Bup ortenouHoro Kpurepun
Paznen/Tema AL on Ornucanue OIEHOYHOT0 CPEICTBA PHTED
Cpe/CTBa OLIEHHUBAHUS
Texynwuit kouTpoas (Ilpunoxenue 4)

Tema 1 CamocrositenbHas |Pabota cocrouT u3 5 3anmanuii, 2 Bapranrta OrneHuBaeTcs OT 2
) pabora Nel,2 o 5 bamwioB

Tema 1 CamocrositenbHas | Pabdota cocrout u3 10 3amanwmii, 2 BapuanTa OneHuBaeTcs ot 2
' pabora Ne3 10 5 6amioB

Tema 1 CamocrositensHas | Pabota cocrout u3 4 3ananuii, 4 Bapuanra OreHnBaeTcs OT 2
’ pabota Ne4 0 5 6aJuIoB

Tema 2 CamocrositensHas |Pabora cocrouT u3 6 3amanuii, 2 BapuanTa OueHuBaercs ot 2
' pabora Ne 5 10 5 6amioB

Tema 2 CamocrositenbHas | PaboTa cocrouT u3 6 3ananuii, 2 BapuaHnTta OrenuBaeTcs OT 2
) pabota No 6 710 5 6ayioB

Tema 4 Camocrostensaas |Pabota cocrout u3 4 3ananuii, 4 Bapuanra OneHuBaercs ot 2
’ pabora Ne 7 0 5 0aJuI0B

Tema 4 CamocrostensHas |Pabota cocrout u3 6 3ananuii, 4 Bapuanra OneHuBaeTcs OT 2
pabora No 8 10 5 6amioB

Tema 4 CamocrositensHas | PaboTa cocrouT u3 6 3ananuii, 2 BapuaHTta OrnieHuBaeTcs oT 2
’ pabota Ne 9 0 5 0aJuIoB

Tema 4 CamocrositenbHas | Paborta cocrout u3 3 3amanmuii, 6 BApUaHTOB OueHuBaercs ot 2
' pabota Ne 11 710 5 6asioB

Tema 4 CamocrositenbHas | PaboTa cocrout u3 1 3aganusi, S BapuaHnToB OneHuBaeTcs OT 2
' pabora No 12 10 5 6amioB

Tema 5 CamocrositensHas | Pabota cocrout u3 3 3aganuii, 4 Bapuanra OreHnBaeTCs OT 2
’ ota Ne I JIJIOB

abora Ne 13 05 0a




CamocTrosTenpHas

Pabora cocrout u3 7 3amaHuii, 2 BapuaHTa

OnenuBaeTcs OT 2

Tema 6. pabora Nel4, 15, 10 5 GaIon
16, 17
Tema 7 CamocrositenbHas | Pabora cocrout u3 8 3amanmii, 3 BapuanTa OueHuBaercs ot 2
' pabota No 18 70 5 6ajoB
Tema 8 CamocrositensHas | Pabdota cocrout u3 3 3aganuii, 3 BapuanTa OrneHuBaeTcs Ot 2
' pabora Ne 19 10 5 6amnoB
Tema 8 CamocrositensHas | Pabota cocrout u3 3 3ananmii, 4 BapuanTa OuenuBaercs ot 2
’ pabota Ne 20 10 5 6aJUIoB
Tema 2 KonTponbHas Pabora coctout u3 6 3anaHuii, 4 BapuaHra Ouenusaercs ot 2
’ pabora No | 0 5 bamios
Tema 4 KontponbHas Pabota coctrout u3 3 3amanuii, 1 Bapuanta OneHuBaeTcs ot 2
pabota No 2 710 5 6aioB
Tema 9 KonTponbHas Pabota cocrout u3 4 3ananuii, 4 BapuaHTa OrenuBaercs ot 2
’ pabora No 3 10 5 0aJUIoB
Tect cocrout M3 5 3agaHUM  3aKPBITOrO THIIA,
OneHuBaeTcs ot 2
Tema 2. Tect Neo 1 2
BAPHAHTA 10 5 GayioB
Tect cocTouT M3 5 3aaHUIl 3aKPBITOTO THMA, |
OneHuBaeTcs OT 2
Tema 3. Tect Ne 2 BapUaHTa
o 5 6annoB
Tect cocTouT U3 6 3aaHUl 3aKPBHITOrO THIIA, 2
OrnieHuBaeTcs ot 2
Tema 3. Tect Ne 3 BapHUAHTa
110 5 0aJUIOB
Tect cocrout u3 12 3aganuii 3aKpbITOro TUNA, 2
OnenuBaeTcs ot 2
Tema.7. Tect Ne 4 BapUaHTa
10 5 6amioB
TecT cocTouT u3 § 3aaHUi 3aKPBITOTO TUNA, 2
OnenuBaeTcs OT 2
Tema 9 Tect Ne 5 BapuaHTa
10 5 6aJUIoB
Tect cocTouT U3 8 3aaHUil 3aKpPBITOrO THIIA, 2
OneHuBaeTcs ot 2
Tema 9. Tect Ne 6,7 BApHUAHTA
10 5 0aJUIOB
Tema 4 CamocrositenbHas | Pabora cocrout u3 4 3ananmii, 4 BapuanTa OnenuBaeTcs OT 2
' pabota 10 70 5 6ajioB
Tema 1-9 KontponbHas Pabota cocrout u3 11 3aganuii, 2 Bapuanra OueHuBaercs ot 2
pabora 4 1o 5 6amioB
[Ipomexxyrounas arrectanus (IIpunoxenne 5)
buiter conepxut: 1- TeopeTnueckuii Bonpoc; 2-9
1 cemectp DK3aMeHAMOHHBIN | TpakTHueckue 3aaanus. KonumaecTBo OuineToB OrieHuBaeTcs ot 2
(Oxk) owier 30. 10 5 6ainoB
bunet conepxur:1- TeopeTnueckuit Bompoc; 2-6
2 cemecTp DK3aMEHAIMOHHBIN | TpakTHUeckue 3aaanust. KonudecTBo OuieToB OrneHuBaeTcs ot 2
(Oxk) owier 25. 10 5 6aiioB




OIMUCAHME HIKAJI OHEHUBAHUA

[Tokazatens onenku ocBoernust OOIT hopmupyercs Ha OCHOBE OOBEAMHEHUS TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTECTAIMK 00yJaronerocs.

[Tokazarenb pedTHHra 0 Ka)KJIOMY HPEIMETY BbIpaXKaeTcsl B MPOLIEHTAX, KOTOPBIM MOKa3bIBaET
YpOBEHb MOJITOTOBKHU CTYJICHTA.

Texkymuit koHTpOJb. Mcrionb3yeTcs S-0amibHas cuctema oneHuBaHus. OrieHka paboThl CTy/ICHTA B
TEYEHUH CEMECTpPa OCYIIECTBIISIETCS MPENOoAaBaTeIeM B COOTBETCTBUH € Pa3pabOTaHHON UM CHCTEMOM
OLIEHKH Y4eOHBIX JOCTHKEHUI B Mpolecce 00yueHus 1o JaHHOMY MPEAMETY.

B pabounx nporpamMmmax TUCHUIUIMH (TIPEAMETOB) M MPAKTUK 3aKPETICHBI BUbI TEKYIIETO
KOHTPOJISL, TUTAHUPYEMBIE Pe3yIbTaThl KOHTPOJIBHBIX MEPONPUATUN U KPUTEPUH OLIEHKU yUeOHBIN
TOCTHKEHUH.

B Teuenue cemecTpa nmpenogaBateneM NpOBOJUTCS HE MEHEE 3-X KOHTPOJIbHBIX MEPONPUATUH, IO
OLICHKE JIeATEIbHOCTH CTYACHTA.

[TpomexyTtounas arrectauus. Mcnonszyercs 5-6amibpHast cucteMa olieHnBaHus. O1ieHKa paboThl
CTYJICHTA 110 OKOHYAHHIO MpeaMeTa (4acTu MpeaMeTa) OCYIIECTBIIIETCS IPENoaaBaTesieM B COOTBETCTBUH C
pa3zpaboTaHHON UM CHCTEMOU OLIEHKU JOCTHUKEHHM CTyIeHTa B Mpoliecce 00yUeHUS M0 TaHHOMY IIPEIMETY.
[IpomexxyTouHas aTTecTalys Takke MPOBOAUTCS MO OKOHYAHUIO (POPMHUPOBAHUS KOMIIETEHIIUH.



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




Tema 1. de#ictBurensubie uncna (JIP I'B 1, JIP TB 1, JIP OxB 2, MPIIYYI BJIJ2, KYYI O 1, PYVY ] Ck
1, ITP6 2, ITp6 3, [Ip6 14, TPy 2, TPy 5, [1Py 11, TPy 19)

"Beenenue. JleiictBuTenbHbIe yuca"

O3HaKoOMIIEHHE C POJIBI0 MAaTEMATHKH B HAayKe, TEXHUKE, SKOHOMUKE, HH(POPMAIIMOHHBIX TEXHOJOTHSIX H
IPAKTUUECKOH edaTenbHocTH. O3HAaKOMIIEHHE C LIEJSIMU U 33Jja4aMi U3y4€HUs1 MaTEMaTUKHU IPU OCBOEHUU
npodeccuit CI10 u cnenmansaocreii CIIO.

[Ipubmmxennsie Berurciienus. Llenbie u pannoHanbHbie yncia. JelicTBUTeNbHbIC YKcia. BBecTH MOHATHS:
KOMIIJIEKCHOE YHUCJIO, CONPS)KEHHBIE KOMIIJIEKCHBIE YMCIIA, MOAYJIb U apTyMEHT KOMILJIEKCHOIO YHUCIIa,
(hopma 3anmcu KOMIUIEKCHBIX YHCeN (TeOMeTpHYecKasi, TPUTOHOMETpHUYecKast U anredpandeckas); yMeTh
MIPOU3BOAUTH apUPMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMH YHCIIAMU; IPUBOAUTH MPUMEPHI
UCIIOJIb30BaHUSI KOMIUIEKCHBIX YUCEIT;

"ApudmeTrueckuii KOpeHb HaTypajIbHON CTereHH"

O3HaKOMJIEHHE C IOHSTUEM KOPHSI N-il cTeNeHu, CBOMCTBaMU PauKaJIoB U IIpaBUJIaMU CPAaBHEHUS KOPHEH.
DopmyIHMpOBaHUE ONIPEAEIIECHUS KOPHS U CBOWCTB KOpHEW. BrIunciieHue u cpaBHEHNE KOPHEH, BBITIOJIHEHUE
IPUKUIKY 3HaUYeHus KopHs. [IpeoOpa3oBanue YMCIOBBIX U OyKBEHHBIX BBIPAXKEHHM, COIEpPIKaLUIX
paauKaIbL.

Boinonnenue pacdyetoB no popmysam, CoaepKaluM paguKaibl, OCYIIECTBIAS HEOOXOMMbIE TIOJICTAHOBKU
u npeobpazoBanus. Onpeenenrne paBHOCHIBHOCTH BBIpAXKEHUH ¢ pagukaiamu. Pemenue
HUPpAIMOHATIBHBIX YPaBHEHUHN.

3anuchIBaHUE KOPHS N-i CTETNIEHU B BUJIE CTETIEHHU C IPOOHBIM MOKa3aTeaeM U Ha000poT.
@opMyIMpOBAHKE CBOWCTB CTENEHEN. BhIunciieHne cTeNeHel ¢ palMOHAIBHBIM [TOKA3aTENIEM, BBIITOJTHEHUE
IPUKUIKY 3HAYECHUS CTEIICHH, CPaBHEHHE CTENEHEH.

[TpeoOpa3zoBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUN, COJIEPKAINX CTEIIEHHU, TPUMEHSSI CBOMCTBA
"PaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA' .

[ToHATHSA: MHOXKECTBO, NOJAMHOXECTBO, OIIEpallMy HaJ MHOKECTBAMM; UCIIOJIb30BAaHUE TEOPETUKO-
MHO>KECTBEHHBIH anmnapara Jjisl ONMCAHUS PEAJIbHBIX IPOLECCOB U SIBJICHUM U IIPYU PELICHUU 33]1a4, B TOM
YHclie U3 APYTUX Y4eOHBIX PEIMETOB.

O3HaKOMJIEHHE C TPOCTEHIINMU CBECHUSIMH O KOPHAX —alredpandeckux ypaBHEHUH, TOHATUAMU
MCCIIEIOBAHUS] YPABHEHUI U CUCTEM YPaBHEHUM.

N3yueHue Teopun paBHOCUIIBHOCTH YPaBHEHUH U ee npuMeHeHus. [IoBTopeHne 3anucu pemeHus
CTaHJapPTHBIX YPABHEHMI, IPUEMOB IPe0Opa30BaHusl ypaBHEHUH 715 CBEICHUS K CTAaHAAPTHOMY
YPABHEHHUIO.

"Pemenue uppanvoHaibHBIX YPAaBHEHUH U HEPABEHCTB"

[ToBTOpEeHME 3amKcH pelieHusl CTAaHIAPTHBIX YPaBHEHUN, IPUEMOB peoOpa3oBaHusl ypaBHEHUH 715
CBEJICHHUS K CTaHJIApTHOMY ypaBHEHHUIO. [IoHATHE HppallMOHAIBHBIX YPABHEHUI U HEPABEHCTB. AJITOPUTM
pELIeHUs] UPPALUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

CreneHsb ¢ pallMOHaJIbHBIM [10KA3aTEIEM
O3HaKOMIIEHHE C TOHITHEM CTEIECHH C I[CflCTBHTGJILHI:IM IIOKa3aTCJIEM.
HaXO)KI[CHI/Ie 3HAYCHWI CTCIICHU, UCIIOJIB3YA IIPU HGO6XOI[I/IMOCTI/I HHCTPYMCHTAJILHBIC CPCACTBA.




Tema 2. @ynkuuu (JIPI'B 6, JIP TB 3, JIP OB 1, JIP LIHIT 1, MP ITYYI BU/ 3, MPIIVVY ] PcH 2,
KYYI OS5, KYYACU 3, Ip6 2, [1P6 3, IIp6 5, I1p6 14, ITPy 6, ITPy 7, I1Py 8, I1Py 19)

"CrenenHast GyHKms"

O3HaKOMJICHHE € IOHATHEM NIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEN MEKIy IEpEeMEHHbIMU M3yuenue
HOHATHI: rpad, cBsI3HBIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 3a/1aBaTh U ONUCHIBATh Ipadbl
Pa3IMYHBIMU CIIOCO0AMU; UCIIOIB30BaTh I'padbl NpHU pelleHny 3a1a4. O3HaKOMIIEHHE ¢ TIOHATHEM Tpaduka,
oTpeieNIeHue IPUHAUICKHOCTH TOUKH rpaduky ¢pyHkuuu. Onpenenenue mno Gopmyie npocreimeit
3aBHCUMOCTH, BUJa ee rpaduka. BeipaxkeHue no ¢popmyiie oJHON NepeMEeHHON yepes3 Apyrue.
O3nakomiieHue ¢ onpezeneHrueM GyHKIuU, popMmynupoBanue ero. Haxoxnenue odiaactu onpeaesneHus u
o0ractu 3HaUYeHUM YHKINH

O3HakomJIeHHE ¢ TpUMepaMH (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH B pealIbHBIX MPOLIECCAX U3 CMEXHBIX
JuctuIuInH. O3HaKOMIIEHHE C I0Ka3aTeIbHBIMU PACCYKICHUSIMU HEKOTOPBIX CBOWCTB JIMHEWHOHN U
KBaJpaTUYHON (PYHKIMMHA, TPOBEICHUE UCCIIEA0BAaHMS TMHEHHON, KyCOUHO-TMHEHHOM!, TpOOHO-TMHEHHON 1
KBaJ[paTUUHON (PYHKIMH, MOCTpoeHue ux rpadukos. [loctpoenue u urenue rpadukoB GyHKIUH.

"TlokazarenbHast QyHKIMS"

[TokazaTenpHast GyHKIHS (IKCIIOHEHTA), €e CBOMCTBA U rpaduk. OBlageHne yMEHUEM TOHUMATh U YATATh
CBOICTBa U rpadUKH MOKa3aTeNbHON PyHKINN

"[loka3aTenbHble ypaBHEHUA"

Buapl moka3aTenbHbIX YpaBHEHUI

Meroasl pemieHus MoKa3aTeIbHbIX YPaBHEHUI

"[TokazaTenbHbIe HEpAaBEHCTBA"

[TokazarenbHble HEPABEHCTBA, METO/IbI UX PEIICHHUS.

CucrteMbl 1TOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

"Jlorapudmsr"

[Tonsatue norapupma. OcHOBHOE JOrapu(PMUUIECKOE TOXKIECTBO. JIeCATUIHBINA U HATYpaTbHbII
norapumsl. Hucso e. YopoieHue JorapuMUIecKiX BhIpaKCHUI

"CaoiicTBa sorapugmon"

Jlorapudm npousBeneHusI, 4aCTHOTO, CTeneHH. [Iepexoa K HOBOMY OCHOBaHHUIO.  YTIPOIICHUE
Jorapu(pMUUECKUX BBIpAXKEHUN

"Jlorapudmuueckas GpyHKIu"

Jlorapudmuueckas GyHKIHS €€ CBOMCTBA U rpad K.

Boruncnenue 3naueHuii GyHKIUM M0 3HaYeHHUIO apryMenTa. OnpezeneHue noaoKeH!s TOYKU Ha rpaduke
Hcnonbs3oBanre cBOMCTB GYyHKIMN JUTsl CpPaBHEHUS 3HaUECHUH cTerne-Hel u jorapudmos. [TloctpoeHue
rpa¢ukoB JiorapuPpMUIECKUX QHyHKIIHHA

"JlorapudpMuueckue ypaBHEHHS"

Bune! norapudmuueckux ypaBHeHUN

MerTobl penieHus JorapuMUIECKUX YPaBHEHHA.

CrniocoOsl pelieHus: MPOCTEHIINX U CBOASIIUXCS K HUM  JIOTapu(MUYECKUX YPAaBHEHUH.
"JlorapudmMuueckre HepaBeHCTBA"

Jlorapudmuueckre HepaBeHCTBA, METO/IbI UX PEIICHHUS.

Cucremsl norapuMUUECKUX YpaBHEHUI 1 HEPABEHCTB.




Tema 3. OcnoBsl Tpuronometpuu (JIP I1B 1, JIP ®B 2, JIP TB 3, JIP IIHII 3, MP ITYYA BJI/] 1, KYY O
4, PYY ]I Co 2, IIp6 5, TIp6 14, I1Py 6, ITPy 7, TTPy 18)

"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.

Omnpenenenue TpuroHoMeTpuueckux GpyHkiuil. CuHyc, KOCHHYC, TAHI'€HC, KOTAHT'€HC MPOU3BOJIBHOTO YIJIa.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YMCJIa. 3HAKU TPUTOHOMETPUUECKUX (DYHKIIHA.
"TpuroHomeTpuyeCcKue ToxkaecTBa"

dopMyMpoBaHUE ONMPEAETICHUN TPUTOHOMETPUUECKUX (DYHKIMIA /Il YIJIOB OBOPOTA M OCTPHIX YTJIOB
OPSMOYTOJIBHOTO TPEYTOJIbHUKA M 00BSICHEHHE X B3aUMOCBS3H

3aBUCHUMOCTb MEXKy CHHYCOM, KOCUHYCOM U TAHT'€HCOM OJHOIO U TOro *ke€ yria. Tpuronomerpuueckue
TOKJIECTBA

"Tpuronomerpuueckue Gopmybl"

CuHyc, KOCHHYC U TaHT'€HC YIJIoB o ¥ — o. [IpaBuia nepexosna oT OTpULATENILHOTO YIJIA K [TOJIOKUTEIbHOMY
DopMyJIbI CI0KEHUS

DopMyIIbI CI0KEHUS TPUTOHOMETPUIECKUX (PYHKITHI

"®opMyJibl 1BOIHOTO yria"

OcHoBHBIE (POPMYIIBI TPUTOHOMETPUH: CHHYC M KOCHHYC JIBOMHOTO yTJIa.

®opMyJIbl TOJIOBUHHOTO yTIiia

OcHoBHbIe (opMyIIbl TpUroHOMeTpuH: CHHYC U KOCUHYC MTOJIOBUHHOTO yTJia

"®opMmyJibl IpuBeACHUS"

Nzydenue ocHOBHBIX (popmyit TpuroHoMeTpuu. [Ipumenenne hopmMyin npuBeaeHUS ISl BHIYUCICHUS
3Ha4YEeHMM J11000T0 yria

"@OpMyIIbI CyMMBI U Pa3HOCTH TPUTOHOMETPUYECKHUX (PYHKIUH."

[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

"TpuroHoMeTpuyeCKue ypaBHEHUS"

Pemenue no ¢popmynaM U TPUTOHOMETPUUECKOMY KPYT'Y IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH.
[Ipumenenne 00X METOIOB pPELICHHS YpaBHEHUM (ITpUBEIEHUE K TMHEHHOMY, KBaJIpaTHOMY, METO/{
pa3oKeHusl Ha MHOKUTEIH, 3a-MEHbI IEPEMEHHON ) IPU PELLIEHUH TPUTOHOMETPHUUECKUX YpaBHEHUIN
"TpuroHomeTpuyeckrue HepaBeHcTna"

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




Tewma 4. Hauana matematudeckoro ananuza (JIP JIHB 1, JIP ®B 1, JIP TB 3, JIP ITHIT 2, MP ITYVY ] BJI|
4, MPIIYY BUJ 2, KYY CA 6, I1p6 4, I1p6 6, I1p6 7, I1Py 9, ITPy 10, ITPy 19)

"IIpenen Gpynkun"

[TonsiTue npenena ¢pyukuu. CoiicTBa nmpenena GpyHkuuu. MeToasl pacKpbITHS HEOPEEICHHOCTEH.
HenpepbiBHOCTD (hyHKIIUU

"I[IpousBoHas GpyHkIUU"

O3HaKOMJICHHE C TTIOHSITHEM MTPOU3BOTHOM

[IpousBoiHBIE AIEMEHTAPHBIX (PYHKIIMIA

YcBoenue npasui quddepeHIMpoBaHus, TAOIUIIBI TPOU3BOIHBIX AJIEMEHTAPHBIX (PYHKINN, TpUMEHEHUE
s muddepennupoBanus.JlokazarensctBo hopmyn quddepeHIpoBaHus MPOU3BOAHON (YHKIIHH C
UCIIOJIb30BaHUEM OIpeieJIeHHs MPou3BOAHON QyHkimu. Tabmuna npousBoanbix. Haxoxnenue
MIPOU3BOHON IIEMEHTAPHBIX  (PYHKIIHA.

[Ipumenenue npasun auddepeHunpoBanus GyHKIMNA 111 HAX0XKACHUS TPOU3BOIHON (pyHKIUN

"HaxosxaeHne mpou3BOJHON  (YHKIIUU MPUBEACHUEM K TaOIUIHBIM (hopMyam"

[IpumeneHnue cBOMCTB  MpoU3BOAHON 11 nuddepenmpoBanus GyHKIUN, IPUMEHEHHE ITPaBUII
g depeHIMpOBaHMSL.

Hcnonws3zoBanne Tadauisl 1udepeHnpoBanmst 17151 HAXO0XKIESHUS TPOU3BOIHOM,

IpUBE/ICHUE BBIPAXKEHHUH K TAOIMYHOMY BUIY

"I'eomeTpruyecKkuil  CMBICT IPOU3BOAHON QYHKIMHN"

N3yuenue u popMynupoBaHue €€ T€OMETPUUECKOI0 CMbICIA, U3YyYEHHE aIrOpPUTMa BbIUNCICHUS
MIPOM3BOIHOM HA IPUMEPE BBIYUCIICHUS  YIIIOBOro KO3 (ULIMEHTa KacaTeIbHO.

CocraBneHre ypaBHEHUS KacaTelIbHOM B 00IIIEM BHJIE.

" OU3UYECKHUI CMBICI TPOU3BOIHOM QyHKIIUK".

Wzydenue u popMyIHpOBaHUE €€ MEXaHUYECKOTO U TEOMETPHUYECKOTO CMBICIIA, H3YYSHHUE aJITOPUTMA
BBIYUCIICHUSI TPOM3BOIHOM HA MPUMEPE BHIYUCICHUS MTHOBEHHOM CKOPOCTH

"IIpou3BonHas cnoxHoi GyHkuuu". I[loHsATHE TPON3BOIHOMN cloXkHOM (yHKIMH. [IpaBuna

Qg QepeHIIMPOBaHUS CIOKHBIX (DYHKIHHA, UCTIONB3Ys TaONUIly TPOU3BOAHBIX. HaxoauTh Mpou3BogHBIE
CJIOKHBIX (DYHKUUH; BBIYUCIATH 3HAUCHUE IPOU3BOIHON (PYHKIIMH B YKa3aHHON TOUYKeE.

"[IpuMeHeHne MPON3BOTHON K UCCIICIOBAaHUIO (yHKIIHNA"

N3yuenue TeopeM o CBSI3U CBOWCTB (DYHKLUU U MPOU3BOAHOM, (POPMYIHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOIHOM HCCIeIOBaHUS (PYHKINH, 3aJaHHON (HOPMYITOH.

[Ipu3naku Bo3pactanus U yObIBaHUS QYHKIMH. DKCTpeMyM QyHkuuu. MccnenoBanue GpyHkuuu Ha
IKCTPEMYM.

BrinykinocTs ¥ BOrHYTOCTh rpaduka ¢pyHkiuu. Touku nepernda

"UccnenoBanue  (QYHKIHH 11O JAHHOMY aaTropuTMy"

N3yyenne TeopeM o CBSI3U CBOWCTB (DYHKIIMHU U POU3BOAHOM, (POPMYIHPOBKA UX.

[IpoBenenue ¢ MOMOIIBIO TPOU3BOTHOM UCCIEIOBAaHUS (PYHKIINH, 3aJaHHOU (HOPMYIIOH.

AJTOpUTM UCCIEeTOBaHUS (YHKIINH

HccnenoBanne GyHKIUI 10 JAHHOMY alTOPUTMY

[TocTtpoenue rpadukoB QyHKIMIA

"Hauboblee u HaMeHblllee 3HaueHne (QYHKIUU Ha POMEXKYTKE U Ha OTpe3ke"

Haubonbiiee n HanMeHbIlIee 3HaueHne (GYHKIUU Ha MPOMEXyTKe. [IpumMepsl HCoap30BaHuUs MPOU3BOIHOMN
JUTSL HAXOXKACHUS HAaWTY4IlIero PelieHusl B IPUKIIATHBIX, B TOM YKCJE COIMAIbHO-9KOHOMHUECKHX, 3a/1a4ax.
WNuTtepnperanus pe3ynbrara, y4eT peaibHbIX OTpaHHYeHUN

"HeonpezneneHHslil naTerpan”

O3HakoMJIeHHE C TIOHATHEM MHTErpaia u neppooOpasHoii. OnpeeneHue nepBooopasHoii;

OIIpEeCIICHUE HEONIPEIETIEHHOTO UHTETpajla U €ro CBOMCTBA

"MeTo bl HHTErPUPOBAHUS HEOTIPEAEIEHHOTO HHTEerpana'.

Nzydenue npaBuiia BEIYUCICHUS TIEPBOOOPA3HOIA; (HOPMYJITBI HMHTETPUPOBAHHS,
CTIIOCOOBI BEIYUCIICHHS HEOTIPEIETICHHOTO HHTETpaJa;

MeTo/1 HEOCPEACTBEHHOTO HHTETPUPOBAHUS




"HaxoxaeHue nepBoodpazHoil PyHKIIMH METOI0M MOJCTaHOBKH"

HaxoauTh HeonpeneneHHble HHTETPajibl, CBOAAIIUECS K TAOJMYHBIM C IOMOIIBI0 OCHOBHBIX CBOMCTB U
MPOCTEHUIINX TPEeoOpa30BaAHUN;

BBIJICTISITH IEPBOOOPA3HYIO, YAOBIETBOPSIONIYIO 33JaHHBIM HaYaIbHBIM YCIOBHUIM

Haxoxzaenue nepBoodpazHoit GyHKIIMH METOOM MOJCTAHOBKHU

"OnpeneneHHbIN HHTErpan”

Omnpenenenue ornpeeseHHOro UHTerpana M3yuenue nmpaBusia BEIYUCIEHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—IJleii6anna. CriocoObl BEIYMCIEHHS ONPEIEICHHOTO HHTErpaja

"I"eoMeTpHUYECKUI CMBICI ONIPENIETIEHHOIO UHTErpana"

HOHSATHE KPUBOJIUHEWHON Tpamnelyu, Crioco0bl BEIYMCICHHS TUI0IIAIe KPUBOJIMHEHHBIX Tpaneuuil ¢
IIOMOMIBIO OIIPENEICHHOIO HHTETpaIa.

@U3NYEeCKUl  CMBICI ONIPENEICHHOIO HHTETpalla

HOHSATHE KPUBOJUHEWHOM Tpareiuu, Cioco0bl BOCCTAHABIMBAThH 3aKOH JBMKEHHS 110 3a/JaHHON CKOPOCTH,
CKOPOCTb 110 YCKOPEHHIO, KOJIMYECTBO JIEKTPUUECTBA IO CUJIE TOKA U T.[.

Tema 5. DnemMeHTh KOMOMHATOPHUKH, TeOpHst BeposiTHOCTeH u ctatuctuka (JIP I'B 6, JIP TB 2, JIP OB 1,
JIP 5xB 4, MPIIYVYI BU/ 6, MPITYY/] PcH 1 PYVY ] Cx 4, I1P6 7, I1p6 8, I1p6 12, I1Ip6 14, TPy 4, [1Py
12, TTPy 13, TPy 19)

"Kombunaropuka"

N3yuenue npaBuia KOMOMHATOPUKH

Pemenne koMOMHATOPHBIX 3a71a4 METOJIOM Tiepebopa u 1Mo mpaBuily yMHOKEeHHS. O3HaKOMIICHHE C
MOHATHUSAMH KOMOMHATOPUKH: pa3MEIICHUSIMHU, COUCTAaHUSIMH, TIEPECTAaHOBKaMHU U (GOpMYyJIaMu IS UX
BbrurciaeHus. O0bsCHEHHE U IpUMeHeHue GopMyJT AJisl BBIUKMCICHUS pa3MEeleHH, IEPeCTaHOBOK U
COUYeTaHMI NMpu pereHnn 3aaa4d. O3HakomieHue ¢ Ouaomom HetoToHa u TpeyroabHukom Ilackars.
Pemenne npaktuyeckux 3anad

"OneMEHTBI TEOPUH BEPOSITHOCTEMN"

N3yuenne ki1accu4eckoro OonpeesieHNs BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI O CYMME
BEpOSITHOCTEN. PaccMoTpeHne mpuMePOB BBIYUCIICHUS BEPOSITHOCTEM.

"Craructuka"

JluckpeTHas ciydaiiHasi BEIMUMHA, 3aKOH €€ pacipeieneHus. YnucaoBble XapaKTEpUCTUKU JUCKPETHON
CJIIy4ailHOM BEJIMYMHBI.

[IpencraBnenne JaHHBIX (TAOIUIIBI, TUATPAMMBIL, TpaQHKH), TeHEpaIbHas COBOKYITHOCTb, BRIOOPKA,
cpeanee apupmeTnueckoe, Mmeauana. IIoHsTHE 0 3a1auax MaTeMaTHYECKON CTaTUCTUKU.

Pemenue npakTuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METO/IOB.

"XapakTepucThKa ciiy4alHbIX BeTUYUH"

O3HaKkoOMJIEHHE C MPECTABIEHUEM YUCIIOBBIX JAHHBIX U UX XapaKTepUCTUKaMHU. PellieHne npakTuueckux
3a/1a4 Ha 00pabOTKY YMCIOBBIX JaHHBIX, BHIYMCICHUE UX XapaKTEPUCTUK

"Hcnonp30BaHrE MaTeMaTUYECKUX METOOB B MPO(ecCHOHANbHOM e TenbHOCTH"

[IpumeHeHne MaTeMaTHYECKUX TIOHATUN B IPAKTUUYECKOM IeATEIHHOCTH: TIOHATHE TPOIEHTA; CPETHETO
apuMeTUYECKOT0,; TEOMETPUIECKOT0 U (PU3MUYECKOTO CMBICIIA MPOU3BOIHON U OTPEAeIEHHOTO0 UHTErpaa.




Tema 6. IIpsimbie u mockoct B mpoctpanctse ( JIP JIHB 2,JIP OB 1, JIP ®B 1, JIP 3B 2, JIP IHIT 1,
MP ITYVY I BJIA 3, MP ITYVY I PcU 4, TIp61, T1p6 9, I1p6 14, ITPy 1, 1Py 14, TPy 15, TTPy 16 )

"IIpenmer crepeomeTpun"

OcCHOBHBIE IOHATHUS CTEPEOMETPUU;

AKCHOMBI CTEPEOMETPUU U CIAEACTBUS U3 HHU.;

dopMyIupOBKa U MPUBEACHUE JOKA3aTENbCTB IPU3HAKOB B3aUMHOT'O PACIIOIOKEHUS MPSIMBIX U
miockocTell. Pacro3HaBaHre Ha yepTekax U MOJIEJSX Pa3IMYHBIX CIIy4aeB B3aUMHOTO PACIOI0KEHUS
MPSIMBIX U IJIOCKOCTEHN, apryMEHTUPOBAHUE CBOUX CYXKIACHUN

"[TapamienbHOCTh NPSIMBIX B IPOCTPAHCTBE"

[TapannensHble npsMbie B TpocTpaHcTBe. [lapaiienbHOCTh NpsiMOH U TIOCKOCTH. [Ipr3HaKy U CBOMCTBA.
B3aumHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE.

DopmyJIMpOBaHUE ONPEAECICHUM, TPU3HAKOB U CBOMCTB MapaUICIbHBIX — IJIOCKOCTEH.

BelnosHeHNE NOCTPOEHUS YIVIOB MEXKY NPSMBIMH.

[IpuMeHeHNne MPU3HAKOB U CBOKWCTB PACIIONOXKEHHS MPSMBIX

N300pakeHne Ha pUCYHKax U KOHCTPYUPOBaHHE HAa MOJAEISAX NPSAMBIX, TapAJUIEIbHBIX INIOCKOCTEH
"B3zanmMHOE pacmnoyioKeHHE NPSIMBIX B TPOCTPAHCTBE"

IIepecekaronyecs, napajuieIbHbIE U CKPEIIUBAIOIINECS IPSMBIE. YTIIBI C CO HAPABICHHBIMU CTOPOHAMH.
Yroa Mexay NpsIMbIMU B ITPOCTPAHCTBE.

@opMyIMpOBKa U IPUBEACHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOI'0 PACIIOJIOKEHUS IPSIMBIX U
IUIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax U MOJEISAX PA3IMUHBIX CIIy4aeB B3aUMHOTO PACIIOIO0KEHUS
IPSMBIX U INIOCKOCTEH, apryMEHTUPOBAHUE CBOUX CYKIECHUN

"[TapannenbHOCTh MIIOCKOCTER"

[TapannensHble mnockoctu. IIpu3Hak u cBOMCTBA NapauIeIbHBIX INIOCKOCTEN

Terpasap. [lapamnenenunesn. CBoiicTBa napasieienuIeaa.

"Terpasap u napauienenunen”

Tetpasap u ero ocHOBHbIE XapakTepucTuKH. [ToHsaTHE Mapamienenunena

"[Toctpoenue ceueHuin"

N300pakeHne MHOTOrpaHHUKOB U BBIIIOJIHEHHE OCTPOCHUS Ha U300paKEHUAX U MOJEIAX
MHOTOTPaHHUKOB.

Brruncnenue TUHEMHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(DUTYpaLUsiX, apr'yMEHTHPOBAHNE
CBOUX CY)XKJCHUH. XapaKTepUCTUKA U U300paKEHNE CEUCHUS

"IlepnieHAUKYASIPHOCTD NMPSAMBIX U INIOCKOCTEN"

[lepnennukynsipHble  mpsiMble B IpocTpaHcTBe. [lapamienpHple mpsiMble TEPIEHANKYIIIPHBIE K
II0CKOCTH. [Ipu3HaK nepneHMKyISIpHOCTH MIPSIMON U TUIOCKOCTH. Teopema o npsMOi NepneHaNKYIIpHON
K IJIOCKOCTH

"IlepnieHAUKYIISIp U HAKJIOHHBIE"

[IpumeHeHne MPU3HAKOB U CBOWCTB PACIIONIOKEHUS IPSIMBIX

N300pakeHne Ha pUCYHKaxX U KOHCTPYUPOBAHHE HA MOJAEISAX NEPIEHIMKYJISIPOB U HAKIOHHBIX K MJIOCKOCTH
Paccrostnust OT TOUKHM 10 TWIOCKOCTH. PaccTosiHMe Mexy napauieabHbIMU INIOCKOCTSMU. PaccrosiHue
MEXly CKPELMBAIOIIMMUCS NPAMbIMHU. TeopeMa o Tpex NepIeHIUKYIIpax

"IlepnieHIUKYASIPHOCTD IIIOCKOCTEMN"

Yros Mexay NpsMOH U IUIOCKOCTBIO. JIByrpaHHbIi yroi. JIMHEHHBIN yroy JByIrpaHHOrO yIja.
[IeprieHquKyIApHOCTD IUIOCKOCTEN. IIpU3Haku u cBOMCTBa.

[Ipumenenue Teopun A1t 000CHOBAHUS IOCTPOCHUHN U BBIUMCIICHUH. APryMEHTHPOBAHUE CBOUX CYXKACHUI
"IIpsimoyronbHbIN napaienenunen”

[ToHsATHE PAMOYTOIBHOIO MapaAUIEIEIUIIENA U €T0 XapaKTEPUCTUKU. OnucaHue U XapaKTepUCTHKA
Pa3IUYHBIX BUJOB MHOTOI'PaHHUKOB, IIEPEYUCIECHUE X DJIEMEHTOB U CBOMCTB.

N3006paskeHre MHOTOTPaHHUKOB U BBIITOJIHEHHE OCTPOCHHS Ha M300paKEHUAX U MOJEISAX
MHOTOTPaHHHKOB.

Brruncienne TUHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX KOH(DUTYpalUsiX, apryMEHTHPOBAHNE
CBOUX CY)KICHUHU.




Tema 7. Muororpannuku (JIP I'B 6, JIP I1B 1, JIP TB 1,JIP OB 3, JIP ITHIT 2, MP IIYY/ BUJ 6, PYV ]|
Cxk 2,IIP 610, ITp6 11, IIp6 12, IIp6 14, ITPy 14, ITPy 15, 1Py 16, TPy 19)

"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{
3, MP ITYVY I BJIA 2, TPy 16, ITP6 13, I1P6 14, [1Py 17, IIPy 19)

"[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 nmoBepxuoctu Bpamenus (JIP I'B 6, JIP ®B 2, JIP 3B 1, JIP TB 4, JIP OxB 3, JIP ITHII 3,
MP ITYVYI BUJL 6, MP ITYY ] PcU 3, KYYII CI1 4, TIIP6 10, ITP6 11, ITP6 12, ITPy 14, TPy 15, ITPy 16,
[TPy19)

"Hunuaap"

Hunuanap. OcHoBaHuE, BbICOTA, OOKOBask MOBEPXHOCTh, 00pa3yomas, pa3BepTka. OceBble ceUeHUS U
CeYeHHs, mapasuieabHble OcHOBaHu0.  O0beM u ero usmepenue. MHrerpansHas ¢popmyna oobema.
®opmynel 06beMa IIUHAPa. QOpMYIIBI IIIOUIAAN TOBEPXHOCTEH IIMIIUHIpPA

"Konyc"

Konyc. Yceuennslit konyc. OcHOBaHuE, BBICOTA, OOKOBas MOBEPXHOCTh, 00pa3yroias, pazsepTka. OceBbie
CEYEHHUS U CeUeHUs, apasieibHble ocHoBaHUI0. Dopmyrna oobema koHyca. DopMyiia Tiomam
MIOBEPXHOCTEH KOHYCA.

"V cedeHHbI KOHyC"

Yceuennslii konyc. OcHOBaHUE, BBICOTA, OOKOBast MOBEPXHOCTh, 00pa3yroias, pazsepTka. OceBble ceueHus
U CEUYEHMUs, MapajuiesibHble OCHOBaHUIO. [loHsATHE yceueHHOoro kKoHyca. [1no1aas noBepXHOCTH YCEUEHHOTO
KoHyca. O0beM yceueHHOro KOHyca

"Ccepa. Llap"

[ap u chepa, ux ceuenus. KacarenpHas IiockocTs k cepe. Dopmyrsl 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 1, MP ITYY B/ 3, MP YV PcH 2,
KYYA OS5, KYVYI CA 3, IIp6 2, I1P6 3, I1p6 5, I1p06 14, TPy 6, [1Py 7, I1Py 8, IIPy 19)
[IpakTuueckas padora Ne6. "[lokazarenbHble ypaBHEeHUS"

BoInonHuTh 3aaHKsI ¢ UCIIOJIB30BAHUEM METOJIOB  PELICHHs MOKa3aTebHbIX YpaBHEHUI
BoinonHuTh 3a71aHKsI Ha pellieHue MOoKa3aTelIbHbIX YpaBHEHUH MpeIBapUTEIbHO MTPeo0pa3oBaB €ro K
KBaJPaTHOMY

[Ipaktrueckas padota Ne7. "[loka3zarenpHble HepaBeHCTBA"

Pemienne nokazaresbHbIX HEPABEHCTB

BbInonHUTE 33/1aHUS HA peLIeHNe TI0Ka3aTeNIbHbIX HEPAaBEHCTB NIPeBapUTEIBLHO IPeo0pa3oBaB ero K
CTaHJapTHOMY BHUY

[Ipaktrueckas padota Ne8. "[lokazarenpHble HepaBeHCTBA"

Pemienune noka3aTenbHbIX HEPABEHCTB

BbInosnHuTh 3a1aHKs Ha pelIeHne 0Ka3aTesIbHbIX HEPABEHCTB IPeABapUTENILHO IPeoOpa3oBaB ero K
KBaJPaTHOMY

[Ipaktrueckas padota Ne9. "[lokazarenbHble ypaBHEHHS M HEpaBeHCTBA"

Pemienune nokazaTenbHbIX ypaBHEHHH

Penienne nokazaresbHbIX HEPABEHCTB

Pemienue cucrem noka3aTenbHbIX YPaBHEHHUI U HEPABEHCTB

[Ipaktrueckas padota Nel0. "Jlorapudpmsr"

[IpeoOpazoBaHue BeIpaKEHHM, COAEPIKALINX JIOTapU(MBI

nepexoj K HOBOMY OCHOBaHHMIO.

VYnporeHue 10rapupMUUECKUX BbIPaKEHUH.

[Ipaktuueckas padora Nell. "Jlorapudmsr"

[IpeobpazoBaHue BbIpaKEHH, COAEPIKALINX JIOTapU(MBI

[lepexoa kK HOBOMY OCHOBaHHUIO.

BrinonHeHue 3a1aHuii ¢ UCTIOJIb30BAaHHEM OCHOBHOT'O JIOTapU(MUUECKOTO TOXKIECTBA
[IpakTuueckas padora Nel2. "Jlorapudgmuueckue ypaBHeHHs"

Pemienue norapupMuueckux ypaBHEHH

[IpakTuyeckas padora Nel3. "Jlorapupmuueckue ypaBHeHHs"

Pemienue norapupMudeckux ypaBHEHHsI, IPUBOASIIMECS C IIOMOLIbIO IPe0Opa30BaHU K KBaJPaTHOMY
[IpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEPIKaHuUE (COJepKAHNUE PUKIIATHOTO MOTYJIs)
[IpaxkTuyeckas padora Nel4. "Jlorapudmuyeckue HepaBeHCTBA"

Pemienune norapupMuueckux HEpaBEeHCTB

Pemienue cuctem gorapupMHUUECKUX ypaBHEHUN

[IpaxTuyeckas padora Nel5. "Jlorapudmuyeckre HepaBeHCTBA"

Pemienune norapupMuueckux HEpaBEHCTB

Pemenue norapu(pMuueckux HEPABEHCTB, IPUBOAIIUXCS IIyTEM NIPe0Opa30BaHUN K KBaJPaTHOMY
Pemienue cuctem gorapupMHUUECKUX ypaBHEHUN




Tema 3. Ocnossl Tpuronometpuu (JIP I1B 1, JIP ®B 2, JIP TB 3, JIP IIHIT 3, MP ITYYJ BJIZ 1, KYY] O
4, PYVY ] Co 2, I1p6 5, TIp6 14, I1Py 6, ITPy 7, IIPy 18)

[Mpaktudeckas padora Nel6. "OcHOBHBIC MTOHATHS"

CooTHoIIEHNS MeX 1y TPajyCHON U paJuaHHONW MEpaMH yria.

Cunyc, KOCHHYC, TAHT'€HC, KOTAaHTEHC yucia. TpuronomMmerpuueckue (pyHKIMH YHCIOBOTO apTyMEHTa, 3HAKH
UX 3HAYCHUH

BrInonHenne npakTUYeCKUX 3aJaHni 110 TAHHOW TeMe

[IpakTuueckas padora Nel7. "Tpuronomerpuueckue ToxaecTpa’

3aBUCUMOCTb MEX]Iy CUHYCOM, KOCUHYCOM U TAHI'€HCOM OJHOT'O U TOro *e€ yriyia. Tpuronomerpuieckue
TOKJIECTB.

Haxonuth Tpuronomerpuieckie pyHKIUU MO0 3HAUEHUSAM OJTHOM U3 HUX

BrinosiHeHNE MPAKTUYECKUX 3aJaHUI

[IpakTuueckas padora Nel8. "Tpuronomerpuueckue popmyst"

BbrauciaTe 3Ha4eHUs] TPUTOHOMETPUYECKUX (DYHKITHHA € 331aHHON CTETIEHBIO0 TOYHOCTH;
[Ipeo6pa3oBbIBaTH TPUTOHOMETPUUYECKUE BBIPAXKEHUSI, HCIIOJIb3Ys TPUTOHOMETpUUYECKHE (POPMYIIbI
Omnpenenenye 3Haka TPUTOHOMETPUUECKUX QYHKIUI

VYpouienre TpUroHoOMeTpUYECKUX BhIpaXKEHUN

[IpakTuueckas pa6ora Nel9. "dopmyisl Tpuronomerpun"

Boruncnsate 3Ha4eHNs] TPUTOHOMETPUUECKUX (QYHKIUH € 3alaHHOM CTENEHbI0 TOYHOCTH;
[Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAXKEHUS, UCIIOIB3YSI TPUTOHOMETPUYECKUE (POPMYJIBI
VYrpouieHre TpUroHOMeTpUYECKUX BBIPAXKEHUN € UCTIOIb30BaHUEM (POPMYJT TPUTOHOMETPUU
[IpakTuueckas padora Ne2(. "IIpeoOpa3zoBaHusl TPUTOHOMETPUUECKUX BbIpaKeHHI"

BoruncnsaTe 3Ha4eHHs] TPUTOHOMETPUUECKUX (QYHKIUH € 3aJaHHOM CTENEHbI0 TOYHOCTH;
[Ipeo6pa3oBbIBaTH TPUTOHOMETPUYECKUE BBIPAKEHUS, UCIIOIbB3YSI TPUTOHOMETPUYECKUE (POPMYJIBI
BrrurciieHue TpUroHOMETPUYECKUX BhIPAYKEHHI

[Ipaktrueckas padorta Ne 21. "YmpoleHrne TPUrOHOMETPHUECKUX BhIpaKeHUI"

Bbrancnare 3HaueHUs TPUTOHOMETPUUECKUX (DYHKIMH € 3aJaHHON CTENEHbIO0 TOYHOCTH;

[Ipeo6pa3oBbIBaTH TPUTOHOMETPUUYECKUE BBIPAKECHUS, UCIIOJIB3YSl TPUTOHOMETPUYECKUE (POPMYJIBI

[Ipumenenue Gopmys CyMMBbI U pa3HOCTH TPUTOHOMETPUUECKUX (DYHKIUHN AJIsl YIIPOLEHUS
TPUTOHOMETPUUYECKUX BBIPAXKEHUN

[TpakTuueckas padota No22. "TpuroHomeTpuueckue ypaBHeHUs"

Pemats npocreiine TpUroHOMETPUUECKHUE YPAaBHEHUS;

PemaTh HecoKHBIE ypaBHEHHUS, CBOAAIIUECS K MIPOCTEHIINM C IIOMOIIBIO TPUTOHOMETPUUECKUX (POopMYIT
HaxoxzaeHnue apkcuHyca, apKKOCHHYcCa, apKTaHT€HCa YKCIa.

Pemenne TpUroHoMeTpHUECKUX ypaBHEHUN

[IpodeccronanbHO-OpHEHTUPOBAHHOE COJIEpKaHUE (CoIep KaHNe TPUKIIATHOTO MOIYJIS)

[Tpaktrueckas padorta Ne23. "TpuroHoMeTprUUEeCKHUE BEIPAKCHHS "

Boruncnsate 3Ha4eHus] TPUTOHOMETpUUECKUX QYHKIUH ¢ 3a/laHHOM cTeneHbio TouHocTH; [IpeoOpa3oBbIBaTh
TPUTOHOMETPUUYECKUE BbIPAXKECHHUS, UCIIOJIB3YSl TPUTOHOMETPUYECKUE (GOPMYIIBI;

Ctpouts rpadvku TPUrOHOMETPHUUECKUX (PYHKIIMI U HA HUX WLTIOCTPUPOBATH CBOWCTBA (DYHKITUH;
[IpumeHsTh reoMeTpuUecKre npeodpa3oBanus (CABUT U AePOpPMAIIHIO) IPH MOCTPOSHUH TPAPUKOB;
Pemath npocreline TPUrOHOMETPHUUECKHUE YPABHEHUS; PEIlIaTh HECIOXKHbBIE YPaBHEHHsI, CBOASIINECS K
MPOCTEHIIKUM C TIOMOIIBbIO TPUTOHOMETPUIECKHX (HOPMYIT;

Pemats npocreiinie TpUrOHOMETPHUECKHUE HEPABEHCTBA

YrpolieHne TPUrOoHOMETPHUUECKUX BBIPAXKEHUI ¢ UCTIONIB30BaHUEM (POPMYI TPUTOHOMETPUHU




Tema 4. Hauana marematuueckoro ananusa (JIP JIHB 1, JIP ®B 1, JIP TB 3, JIP ITHII 2, MP I1YVY ]I BJIJI
4, MP ITYYA BU 2, KYYII C/ 6, I1p6 4, ITp6 6, IIp6 7, I1Py 9, I1Py 10, ITPy 19)

[IpakTuyeckas padora Ne24. "Breruncnenue npenenoB GyHKIUU"

PackpeiBaTh HEONIPEEIEHHOCTH

BrinonHenue 3a1aHuii Ha BBIYMCICHUE TPEAEoB QyHKIMH

[IpakTuyeckas padora Ne 25.

"Bpruuciienue npeaesnoB GyHKIun'"

Bunbl HeonpeIeNneHHOCTEN U aNrOpUTM MX PACKPHITHS. BhINOIIHEHNE IPaKTUYECKUX 3aaHUN Ha
PacKpbITHE HEOIIPENEIEHHOCTEN C UCIIOJIB30BAHUEM AJITOPUTMA.

[IpakTuyeckas padbora Ne26. "HaxoxaeHue nponu3BogHod  (GyHKIMH"

Brinonnenue 3a1aHuii He MPUMEHEHUE CBOMCTB  MPOM3BOJHOM It [uddepeHpoBanus GyHKINH,
[Ipumenenue npasui quddepeHpoBanus GyHKINH,

Hcnonp3oBanue Tabnuis! auddepeHunpoBanus 1uid HaX0KICHUS TPOU3BOTHON

[Ipaktrueckas paborta Ne27. "[I[puMenenne nmpou3BoHON GyHKIIUN"

Haxoxzaenue ckopoctu u3MeHeHUs! (YHKIIMH B TOUKE;

Haxoxaenue yrimoBoro ko3 duimeHTa KacaTeabHOU

CocraBieHue ypaBHEHHUS KacaTeJIbHOM

HaxoxaeHne cKopocTH U yCKOpEHUs Ui MPoLecca, 3aJaHHOT0 (GopMyJIoi Uil rpaduKkoM
[IpakTrueckas pabora Ne 28

"IIpou3BoHas CIOXKHOM GyHKIIUH"

Pemenue 3ananuii Ha HAXOKAEHUE MPOU3BOIHOM CIIOKHOM (PYHKIIMU C UCTIOTIB30BAaHUEM TAOIHIIBI
nuddepeHpoBaHus.

[IpakTuueckas padora Ne29". Meroab! uccinenoBanus QyHKIUU C IPUMEHEHUEM NTPOU3BOIHOM"
Heo0xoauMbie 1 10CTaTOYHBIE YCIIOBHS BO3pacTaHus U yObIBaHUs (DYHKIINH, CYIIECTBOBAHUS KCTPEMyMa.
[IpuMeHsTh NPOU3BOAHYIO AJIsl HAX0XK/IEHUS IPOMEKYTKOB MOHOTOHHOCTH U 3KCTPEMYMOB (DYHKIIUU
Brinonnenue 3aganuii Ha ucciiejoBaHue (QYHKIMU HAa MOHOTOHHOCTD

[Ipaktrueckas padota Ne 30". "MeToasl uccinenoBanus GyHKIIMU C MPUMEHEHHEM MPOU3BOIHON"
Heo6xoauMeble 1 1OCTaTOYHBIE YCIIOBHUS BBITYKIOCTH M BOTHYTOCTH rpaduka QpyHkiuu. Onpenenenue
TOUYKH repernda. [I[puMeHsITh MPOU3BOIHYIO I HAX0XKICHUS TPOMEKYTKOB BEITYKIIOCTH W BOTHYTOCTH
rpaduka pyHkuuu. BeimonHenue

3alaHuil  Ha uccieoBaHne (YHKIUU Ha BBITYKIOCTh M BOTHYTOCTb.

[IpakTuueckas pa6ora Ne 31. "[Toctpoenue rpadgukoB QyHKIHi"

[TpoBOIUTH HCCIICTOBAHUS U CTPOHUTD I'PpaKN MHOTOWICHOB

Boinonnenue 3aganuii Ha UccieoBaHue  (PYHKUIMN O JAHHOMY aJlTOPUTMY; TOCTPOEHUE TpaduKoB
byHKIII

[Ipaktrueckas pabota Ne 32. "Hccnenopanue ¢yHKIMMA U TOCTpoeHUe ux rpaduxos. MccnenoBanue
(GyHKIUH 0 U3y4eHHOMY alroputMy. BelnonHenue 3aganuii Ha uccieoBanrue GyHKIUU U TIOCTPOCHHE
rpaduka.

[IpodeccronanbHO-OPHEHTUPOBAHHOE COIEpKAHUE (CoMIepKaHUE TIPUKITATHOTO MOTYJIS)
[Ipaktrueckas padota Ne33". "HaxoxaeHne HanOOJBIIEro U HAMMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
MPOMEKYTKE."

Haxoauts Hanbomplliee 1 HaMMeHbIlIee 3HaYeHHs] PYHKIIMH, HEMPEPHIBHON Ha MPOMEKYTKE;

Pemath HecnoXHbIe TPUKIIATHBIC 33/Ja4H HA HAX0XK/IeHUE HAMOOJIBIINX U HAMMEHbBIINX 3HAYeHUI
peabHBIX BETUYHH.

Brinonnenue 3aganuii HA  HaXO0XA€HUE HAUOOBILIETO U HAMMEHbILIEr0 3HaYCHUS (PYHKIIMH

[IpakTuyeckast pabora Ne34". "HaxoxneHue HauOOIbIIET0 1 HAUMEHBINETro 3HaUeHHs! (PyHKIIH Ha
oTpeske."

HaxoauTe Hanbopliee 1 HaMMEHbIIIee 3Ha4eHUs PYHKIIUH, HEMPEPHIBHON HAa OTpE3Ke.

Pemrate npukiagHbie 331241 Ha HAXOXKACHNE HANOOIBITNX M HAMMEHBITUX 3HAYEHUH peallbHBIX BEJTUYNH.
BrimonHenue 3a1anmii HA  HaXOXKACHUE HAWOOJBIIETO U HAMMEHBIIETO 3HAYeHUsT PYHKIIMU Ha OTPE3KE.




[Tpaktrueckas padora Ne35. "Haxoxxnenue nepBoodpazHoi GpyHkimun"

HaxoauTe HeonpeaeneHHble HHTETPajbl, CBOASIINECS K TAOJMUHBIM C IOMOIIbIO OCHOBHBIX CBOMCTB U
MIPOCTEHUIINX TPEeoOpa30BaAHUM;

Bboiienste nepBooOpasHyto, y10BIETBOPSIONIYIO 33JaHHBIM HauyalbHbIM yCJIOBUSM

Haxoxaenue nepBoodpazHoil (PyHKIIMHU METOAOM HEIOCPEICTBEHHOIO MHTETPUPOBAHUS
u.llpaktuueckas pabota Ne 36. "Haxoxnenue nepsooOpa3Hoit pyHKIIMHU METOIOM MOACTaHOBKH'.
Anroput™ npeoOpa3oBaHus MOABIHTErPATbHOMN (PyHKIMH, IpUBOAALIEH K TaOIMYHOMY BUY. BeinonHeHue
3aJJaHUi Ha HaX0XKJIeHHE NepBOOOPa3HOM (yHKIIMHM METOJOM MOACTaHOBK

[IpakTuyeckas padbota Ne37. "Beruncienue onpeaeneHHOro MHTErpajia METOI0M HEMOCPEICTBEHHOTO
MHTETpUpOBaHUs"

Bbraucnare onpeneneHHblii HHTErpall ¢ MOMOIIbI0 OCHOBHBIX CBOMCTB U (opMyJsl HetoToHa-JleiiOHmIa
BoinonHenue 3agaHuii Ha BEIYMCIIEHHUE ONPEACIEHHOIO0 HHTErpajia METOI0M HENIOCPEICTBEHHOTO
MHTETPUPOBAHUS

[IpodeccronanbHO-OpUEHTUPOBAHHOE CO/IEPKaHuUE (COJepKAHNE TPUKIIATHOTO MOTYJIs)
[IpakTuyeckas padora Ne38. "HaxoxxaeHue miomaaen miockux Guryp"

Bbraucnare miomaam miockux Guryp

BrimonHenue 3a1aHuii Ha BBIYMCICHNE TUIOMIAAEH TNIOCKUX UTyp

IIpaxkTuyeckas padora Ne39. "HaxoxxaeHue ruiomaaen miockux Guryp pa3amaHoro suaa"

MeToab! Hax0XIeHUS MJIOIIA U MIIOCKOH (PUTYpBI, TOJTy4eHHON MPU MOCTPOCHUH IPahUKOB.
BrinonHenue 3aannii Ha BEIYUCIICHHE TUTOMIA/IeH TUIOCKUX QUTyp

[Ipaxtuyeckas padora Ne40. "Mcnonp3oBaHue METOI0B MaTEMAaTHYECKOTO aHanu3a"

HaxoauTe HeonpeaeaeHHbIe HHTETPaJibl, CBOASIINECS K TAOJMUYHBIM C IIOMOIIbIO OCHOBHBIX CBOMCTB U
MPOCTEUIINX MPEOOpa3OBaHMIA;

Briiensate nepBooOpasHyto, yA0BIETBOPSIONIYIO 3aJaHHBIM HaualbHBIM YCIOBHIM

BhINONMHUTE 331aHUS HA HAXOKJICHUE TIEpBOOOpa3HON (DyHKIIMU

[IpakTuueckoe 3ansarue Ne 41,

[ToBTOpEHNE y4eOHOT0 U MPAKTUYECKOT0 MaTepHala Mo U3y4eHHOI TeMe
Haxosxnenne npou3BojHON GYHKIIMK OJTHOW TTEPEMEHHOMN

Haxosxnenne nepBooOpa3Hoii (pyHKITUU OJTHON TIEPEeMEHHOM
[IpumeHeHne onpeeIeHHOro HHTerpaa

[IpakTuueckas pabora Ne 42.

" IIpuMeHeHue onpeaeaeHHoro nurerpana”

I'eomeTprueckuii cMbICT OnpeeNieHHOTo HHTerpaia. OU3n4ecKuid CMBICIT OTIPEICIIEHHOTO HHTETpaa.
BrimonHenue 3a1anus Ha OIpe/esieHne KOHKPETHBIX T€OMETPUIECKUX B (PU3NYECKUX BEJIMYHMH C IIOMOIIBIO
OIIPEIETICHHOT0 HHTETpaJa.




Tema 5. DnemeHThl KOMOMHATOPHUKH, TeOpUsl BeposiTHOCTeH u ctatuctuka (JIP I'B 6, JIP TB 2, JIP OB 1,
JIPOxB 4, MPIIYVI BUI 6, MPIIYVY I PcU 1 PYVY ]| Ck 4, ITP6 7, I1p6 8, I1p6 12, IIp6 14, IIPy 4, IIPy
12, 1Py 13, IIPy 19 )

[IpodeccronabHO-OPHEHTUPOBAHHOE COJIEpIKAHUE (COIepP KaHNEe TIPUKIIATHOTO MOTYJIS)

[IpaxTuyeckas padota Ne 43. "DneMeHTHl TEOpPUU BEepOSITHOCTEH"

O1neHnBaTh MO OTHOCUTENHHON YaCTOTE COOBITHS €r0 BEpOSITHOCTh, 1 HA00OPOT;

[TocunThIBaTH BEPOSITHOCTD COOBITHS, MOJB3YSICh KIIACCHYECKUM ONPEACTICHUEM BEPOSITHOCTU U UCTIOIB3Y I
npocTeiie KOMOMHATOPHBIE CXEMBI;

BbI4uciaTh BEpOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHI, TPOM3BEACHUSI HECOBMECTHBIX COOBITHH,
IPOM3BE/ICHUS HE3aBUCUMBIX COOBITHH.

Pemenne koMOMHATOPHBIX 33124 Perienue 3a1a4 Ha ornpeiesieHue BEpOATHOCTH COOBITHS
[IpakTuyeckas pabota Ne 44. "BeruucieHne XapakTepUCTHK CIyYalHbIX BETMYHUH".

MeToap! oTydeHus TaHHBIX O CITy4aiiHOW BEJIMYHHE U CIIOCOOBI MX odopMiieHus. BrInoHeHne 3a1aHuii
Ha OIpe/ieJIeHNe MaTeMaTHUYECKOI0 0KUIaHUs, TUCIIEPCHUH, CPEHETO KBAJPAaTUYHOIO CIIy4aitHON
BEJIMYUHBI

[IpodeccrnonansHO-OPUEHTUPOBAHHOE CO/IEPIKaHuE (COepKaHNE TPUKIIATHOTO MOTYJIs )

[IpakTuueckas padora Ne4S. "KomOnHaTOpuKa, CTaTUCTUKA U TEOPUS BEpOsITHOCTEN"

OneHuBaTh MO0 OTHOCUTEIBHOM YaCTOTE COOBITUS €r0 BEPOATHOCTh, U HA00OPOT;

[TopcunThIBaTH BEPOSTHOCTH COOBITHS, MOIB3YSICh KIIACCUYECKUM OIPEAEICHUEM BEPOSITHOCTU U UCTIONb3YSI
npocTelIe KOMOMHATOPHBIE CXEMBI;

BbIuncnsaTh BEpOSATHOCTH CyMMBbl HECOBMECTHBIX COOBITHI, TPOU3BEIEHUSI HECOBMECTHBIX COOBITHIH,
IIPOU3BENICHUS HE3aBUCUMBIX COOBITHUH.

Pemenue 3aiay Ha onpeneneHre  CTaTUCTHUECKUX MapaMeTpoB

[IpakTuueckas pabora Ne 46.

[IpuMeHeHne MaTeMaTU4eCKuX MOHATHN. BeIlnonHeHne 3aqanuii Ha:

oTpesiesIieHue CKOPOCTU U YCKOPEHUS IBUKEHUS;

orpeziesieHue MaKCUMAJIbHBIX 1 MUHUMAJIbHBIX Pa3MepPOB KOHKPETHON BEIMUMHBI; BBIYMCIEHUE TUIOIAAeH
3a/laHHBIX YYaCTKOB.




Tema 6. IIpsimbie u mockoctu B mpoctpanctse ( JIP JIHB 2,JIP OB 1, JIP ®B 1, JIP 3xB 2, JIP IIHIT 1,
MP ITYVY I BJIA 3, MP ITYY I PcU 4, T1p61, T1p6 9, I1p6 14, ITPy 1, 1Py 14, TPy 15, ITPy 16 )

[IpakTuueckas pabora Ne 47. Axcuomsl ctepeomerpun. OCHOBHBIE MOHATHS cTepeoMeTpui. ['paduyeckoe
MIpe/iCTaBICHNE YCIOBUS 3a1aul. BblieneHune 3J1eMeHTOB B yCIIOBUSAX 3a/1a4, HEOOXOIUMBIX JJIs €€
peteHus. BeimosHeHre 3a1aHIi HA UCTIOJb30BaHUE aKCHOM CTEPEOMETPHUH U CIICICTBUS U3 HUX.
[IpakTrueckas padota Ne 48. "3amaun Ha mapaJIETLHOCTh MPSAMBIX B MPOCTPAHCTBE"
VYcraHaBnmuBaTh B IPOCTPAHCTBE MAPAIUICTLHOCTD MPSIMBIX, TIPSIMOU U TIFIOCKOCTH, JIBYX TUIOCKOCTEH,
WCIIOJIB3YS IPU3HAKK U OCHOBHBIE TEOPEMBI O TTAPAIICITBHOCTH

Pemenue 3a1ay Ha onpe/eieHre B3aMMHOI'O PACIlOIOKEHUS MIPSIMBIX B IIPOCTPAHCTBE

[Toctpoenue ceuenuit

[Ipaktrueckas pabota Ne 49. "3agaun Ha mapaywIeIbHOCTh TUIOCKOCTEH"

YcTaHaBnuBaTh B IPOCTPAHCTBE MapaJICIbHOCTD MPSAMBIX, IPSAMOM U MJIOCKOCTH, JIBYX IJIOCKOCTEH,
UCIIOJIB3YS PU3HAKU U OCHOBHBIE TEOPEMBI O MapalIeIbHOCTH.

Pemenue 3aga4 Ha mapaieIbHOCTh TIIOCKOCTEN

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJIEPKaHUE (COJEPIKaHUE MMPUKIIATHOTO MOTYJIs)
[TpakTrueckas padota Ne 50.. "3amaun Ha MOHATHS TETPAdp U Mapaienaenumnesn"

BoruncnsaTe 35eMeHThl TeTpaspa U napajieienune/a.

Pemenue 3aay Ha onpe/eneHrne XapakTepUCTUK TeTpadipa U napajuieNenumnea.

[Ipaktrueckas padorta Ne 51. "ITocTtpoenue ceuenuit". Buasl cedyeHuil. ANTOPUTM MOCTPOCHUS CCUCHHIM.
Brinonnenue 3aganuii Ha TOCTPOEHUE CEUCHUH Pa3IMYHOrO BUJA.

[IpakTrueckas padota Ne 52. "3amaun Ha mapaIeIbHOCTh MPSMBIX M TUIOCKOCTEH B MMPOCTpaHCTBE"
YcTaHaBnMBaTh B MPOCTPAHCTBE MapaAIICIILHOCTD MPSAMBIX, MPSIMOH U IJIOCKOCTH, JIBYX IJIOCKOCTEH,
UCTIOJB3YS IPU3HAKU 1 OCHOBHBIE TEOPEMBI O MapalIeIbHOCTH.

Pemenue 3a1auy Ha onpe/ieieHre B3aMMHOTO PACTIONIOKEHHSI MIPSIMBIX U IIOCKOCTEN B IPOCTPAHCTBE
ITocTpoeHue ceueHunit

[IpakTuueckas padora Ne 53. "3agaun Ha NepIEHAUKYIAPHOCTD NPSAMBIX U TIOCKOCTEN"

[IpumeHsTh NpU3HaAK NEPHIEHAUKYISIPHOCTH MPSIMON U IUIOCKOCTH, TEOPEMY O TpeX MEPHEHIAUKYISpax sl
BBIUMCJIEHHSI YTJIOB M PACCTOSIHUM B IIPOCTPAHCTBE.

Pemenue 3a1ay Ha onpeieneHre B3aMMHOTO PACIIONIOKEHUSI TPSIMBIX M IJIOCKOCTEN B IPOCTPAHCTBE
[Ipaktrueckas padota Ne 54. "3amaun Ha NEPHIECHANKYISIPHOCTh MEXKY NMPSMON U TNIOCKOCTHIO"
[IpumeHsTh NpU3HAK NEPHEHAUKYISIPHOCTH MPSIMON U IUNIOCKOCTH, TEOPEMY O TpeX MEPHEeHIUKYISpax sl
BBIUMCJICHHSI YTJIOB M PACCTOSIHUM B IPOCTPAHCTBE.

Pemenue 3a1ay Ha TeopeMy O Tpex MEPHEHAUKYISIPAX

[IpakTuueckas padora Ne 55. "[Ipu3zHak nepneHAUKYISIPHOCTH MPSAMOM U MIIOCKOCTH".

[IprMeHeHne IPU3HAKOB U CBOMCTB PACIOJIOKEHUS IPSIMBIX U IIocKocTel. [locTpoeHne n HaxoxX1eHHne
3JIEMEHTOB B YCJIOBHUAX 33Ja4M,JAI0IIHUX BO3MOKHOCTb IPUMEHEHUS TEOPEMBI O TPEX MEPHEHAUKYIISIpax
JUISL pellieHus 3a1aui. BeinonHeHne 3a1aHuii Ha MPUMEHEHUE TEOPEMBI O TPEX MepHeHANKYJIIpax.
[Ipaktrueckas padbora Ne  56. Yroa Mexay npsiMoi U IIIOCKOCTRIO. [IpaBuiia HaXOKIEHUS yTiia MEXITY
npsAMOM U TI0cKocThIO. [IpoBeaeHne HeOOXOJMMBIX IOCTPOCHHE AJIS OIIPEIeICHHs] JMHEHHOTO yIila
JBYTPaHHOI'O yria. BelloHEHUE 3a1aHUI HA TOKA3aTEIbCTBO NEPICHANKYISIPHOCTH IIJIOCKOCTEN;
BBIUMCJICHUE BEJIUYHMHBI IMHEHHOTO yTila IBYTPAaHHOIO yIJIa.

[Ipaktrueckas padora Ne 57. "Pemenue 3amaq"

Bbrancnare 1 u300paxxatb OCHOBHBIE 3JIEMEHTHI.

Pemenue 3ana4y Ha MOHATHE MPSAMOYTOJIBHOTO MApAJUICIICIUIIENA




Tewma 7. Muororpanauku (JIP I'B 6, JIP I1B 1, JIP TB 1,JIP OB 3, JIP LIHI1 2, MP IIYY BU/ 6, PYVY ]
Cxk 2,IIP 610, ITp6 11, TIp6 12, ITp6 14, TPy 14, I1Py 15, [1Py 16, 1Py 19)

[IpakTuueckas pabora Ne 58. "[Ipuzma u ee OCHOBHbIE XapaKTEPUCTUKU'.

Breraucnare u I/1306pa)KaTB OCHOBHBIC DJICMCHTHI ITPSAMBIX ITPU3M

Pemenue 3a1a4 Ha onpe/ieneHre II0NIaid MOBEPXHOCTU  MTPU3MBIL,

Pemenue 3amau Ha onpeneneHue oObeMa MPU3MbI

[IpakTuueckas padota Ne 59. " Buasl mpuszm".". Buasl mpr3m 1 ©X OCHOBHBIE 3JIEMEHTHI. BrimonHenue
3a/laHui Ha ONpPEJIeTICHUE HIIEMEHTOB MPU3MBI.

[Ipaktuueckas padota Ne 60. "3amaun Ha TOHATHE TUPAMUIB"

Boruncnsate u n300pakaTh OCHOBHBIE 3JIEMEHTBl  TUPAMU/I.

Pemenue 3anay Ha onpe/eneHre IOy MOBEPXHOCTH MPaBUILHONW MUpaMuIa

Pemenue 3anay Ha onpenenenre o0bemMa NPaBUIbLHOW — MHUPaMUJIbI

[IpaxTuyeckast padora Ne 61. "Buasl mupamun”. Buasl nupamMu 1 uX OCHOBHBIE XapaKTEPUCTUKHU.
BrinonHenue 3a1aHuii Ha BBIYMCIIEHUE OCHOBHBIX XapaKTEPUCTUK MUPAMUbI IO YCIOBUIO 3aJa4H.
ITpodeccronanbHO-OpUEHTHPOBAHHOE COJIEPAKAHUE (COAEPKAHNE IPUKIIAJHOTO MOJTYJIs)

[IpakTuyeckas padora Ne 62. "3anaun Ha MOHATHE NTPABHILHBIC MHOTOTPAHHUKH"

Bbraucnars 1 n300pakaTh OCHOBHBIE AJIEMEHTHI MPSMBIX MIPHU3M, TUPAMUJL; CTPOUTH MPOCTEHIIINE CEUSHHS
MHOTOTPaHHHUKOB; BBIYUCIIATH U U300pakaTb OCHOBHBIE 3JIEMEHTHI.

Pemenue 3a1a4 Ha ornpeeieHNe IUIOMIAN MOBEPXHOCTH U 00beMa MPaBUIIbHBIX MHOTOTPAHHUKOB

Tema 8. Koopaunats! u Bextops! (JIP I'B 1, JIP IHB 2, JIP TB 3, JIP OB 2, JIP IIHIT 2, MP I[TYVY ] BUJI
3, MP IIYVY I BJIJ] 2, ITPy 16, I1P6 13, ITPO 14, [IPy 17, TIPy 19)

[Ipaktrueckas padota Ne 63.. "JleiicTBus ¢ BekTopamu"

OTKIIapIBaTh BEKTOP OT JaHHOM TOUYKH. [10JI630BaThCSI TPaBUIIAMH CTPOUTH CYMMY, Pa3HOCTh BEKTOPOB,
BEKTOP, MOJTyYAIOMIMKACS TP YMHOKESHUU BEKTOPA Ha YnCIIO. [IpuMeHsTh BEKTOPHI K PEIICHHIO 3a/1a4.
Pemenne 3a1a4 Ha TOCTPOCHNE BEKTOPOB

Pemenue 3a1a4 Ha IEHCTBHSI C BEKTOPaAMHU

[IpakTuueckas padora Ne 64. "KomnnHeapHsle 1 KOMILIaHaApHbIE BeKTOpa". Y ClI0OBHE KOJJIMHEAPHOCTH U
KOMILIAaHAPHOCTH BEKTOPOB. BhINIOTHEHNE 3a/1aHUiT Ha HAXOXKICHUE KOJUTMHEAPHBIX U KOMILTIAaHAPHBIX
BEKTOPOB IO YCJIOBUIO 3a/1a4H.

[IpakTrueckast padota Ne 65.. "MeTo1 KOOpIUHAT B MPOCTPAHCTBE"

Pemrate mpocreiimme 3a1aun B KOOPAWHATAX M UCTIOIH30BATH MX TPHU PEIICHUH 00JIee CII0KHBIX 3a1a4.
Pemrenue 3a1a4 Ha HAXOXKACHUE KOOPMHAT BEKTOPA, 3aJJAHHOTO KOOPAMHATAMH Havajla U KOHIA
Pemienne 3a1a4 Ha HAXOXKICHUE UTMHBI BEKTOPA

Pemenue 3a1ay Ha HA  1OKA3aTENbCTBO KOJJTMHEAPHOCTH BEKTOPOB

[IpodeccroHabHO-OPHEHTUPOBAHHOE COJIEpIKAHUE (CONepP KaHNEe TIPUKIIATHOTO MOTYJIS)
[IpaxTuyeckas padora Ne 66.. "[IpumMeHeHre CKaIIPHOTO MTPOU3BEICHUS BEKTOPOB"
Boluncnenue ckansipHOro Npou3BEAEHHS BEKTOPOB

Boruncnenue yria Mexy BEKTOpaMu

Pewienne TpeyronbHUKOB




Tewma 9. Tena u noBepxuoctu Bpamenus (JIP I'B 6, JIP ®B 2, JIP OB 1, JIP TB 4, JIP OxB 3, JIP ITHII 3,
MPIIYVYA BN 6, MP ITYVY PcU 3, KYY CA 4, IIP6 10, ITP6 11, IIPG 12, ITPy 14, TIPy 15, ITPy 16,
[1Py19)

[Ipaktrueckas padota Ne 67. "3amaun Ha TOHATHE IMIHHpA"

Borancnare 1 u300pakaTb OCHOBHBIE 2JIEMEHTHI MPSIMBIX KPYTOBBIX IIMJIMH/PA.

Pentenue 3a1a4 Ha omnpe/esieHUe apaMeTpoB LUIMHPA

[IpodeccroHanbHO-OpUEHTUPOBAHHOE CO/IEPKaHUE (COJepKAHNE PUKIIATHOTO MOTYJIs)

[IpakTuueckas padora Ne 68. "3agauu Ha MOHATHE KOHYyca"

Bbruncnare 1 U300pakaTb OCHOBHBIEC JIEMEHTHI; HAXOOUTh 00BEM KOHYCa; HAXOJIUTh IJIOIIAIN
MOBEPXHOCTEH KOHyca

Pemienue 3a1a4 Ha BeIYMCICHHE TUTONIAIeH M 00BEMOB KOHYCa

[IpakTuyeckas padora Ne 69. "Buabl koHycoB".

Buzbl KOHYCOB M X OCHOBHBIE XapaKTEpUCTUKH. OmpeielIeHHe U IOCTPOSHNUE OCHOBHBIX XapaKTEPUCTUK
KOHYca. BbInonHeHye 3a1aHui Ha IOCTPOEHKUE U BBIYUCIIEHHUE [1apaMETPOB KOHYCA, YKa3aHHbIX B YCJIOBUU
3a/1a4H.

[Ipaktuyeckas padora Ne 70. "3agauu Ha nousaTHe chepsl U mapa"

CtpouTth MpoCTeHIINe CeUeHUs; BBIYUCIATD IUIOIAIN ITUX CEUYCHUN. BBIYUCIATD U N300paXkaTb OCHOBHBIE
3JIEMEHTHI 11apa; HaXOUTh 00BEM  IIapa; HAXOIUTh IUIOIIA/b TIOBEPXHOCTH IIapa.

Pemienue 3a1a4 Ha onpeeneHre napaMeTpoB cepsl U mapa

[IpakTnueckas 71.

"Ccdepa u map" OcHOBHBIE XapakTepUCTHKH cepsl U mapa. [loctpoenue ceuenuit cepsl u mapa.
BrlnonHeHue 3a1aHuii Ha BBIYMCIIEHUE XapaKTEPUCTHK, YKa3aHHbBIX B YCIOBUU 3aJJa4H.

Tewma 10. Mcnonp3oBanne Mmaremarnueckux noustuid (JIP I'B 6, JIP I1B 2, JIP JIHB 2, JIP ®B 1, JIP TB 3,
JIP OB 1, JIP HHIT 2, MP ITYY A BJIA 5, MP ITYY A BUJ 7, MP ITYVY 1 PcU 2, T1P6 1, I1P6 7, T1P6 9,
I1P6 10, TTP6 11, ITP6 12, [1P614, IIPy 1, IIPy.7, [IPy 9, I1Py 10, IIpy 12, ITPy 15, ITPy 16, [1Py 18, 1Py
19)

[Ipaktrueckas padorta Ne 72. "Bunpl ypaBHeHuit" CrnocoObl mpeoOpa3oBaHUs U BBIYUCICHUS
anredpandyeckux BhIpaykeHUil. Buabl ypaBHEHHI 1 MeTOIbI UX pelleHus. Boimonnenue 3aganuii Ha:
BBIUMCJICHHE BBIPAKEHUH, cofiepKalluxX apuMeTHUECKIil KOPEHb; YIPOIIEHUE BBIPAXKEHUHN, COJEPIKAIINX
CTEIEHb C PALMOHAJIBHBIM [TOKA3aTeJIeM: PELICHUE YPaBHEHUI

[IpakTrueckas padorta Ne 73. "Buabl HEpaBEHCTB U METOIbI UX pelieHus". BUabl parinoHanbHbBIX,
MOKa3aTeNbHBIX U JOrapu(PMUYECKUX HEPABEHCTB M METObI UX pellleHus. BrinonHenue 3aganuii Ha
pELICHNE HEPABEHCTB PA3IMYHOIO BUIA

[IpakTrueckas pabota Ne 74. "Beruucnenue nporeHToB". HaxoxkaeHue mporeHTa oT Yucia, yucia 1mo ero
IPOLEHTY, GOpMyJia CIOKHBIX MPOLIEHTOB. BriNnonHeHne 3ajaHuii Ha pacyeT MPOIEHTOB O YCIOBUIO
3a/1auu.

[Ipaktuueckas padora Ne 75. "Buasl reomerpudeckux ¢puryp". Bumasl miockux Guryp u METO bl
BBIUMCJICHHSI UX TTApaMEeTPOB U TUIomaaeil. Buabl mpocTpaHCTBEHHBIX PUTYpP U METOJIbI BEIYUCICHHS X
napaMeTpoB. BeimonHeHe 3a1aHuii Ha pacyeT mapaMmeTpoB (PUTyphl, yKa3aHHOHN B YCIOBHUHU 3aJIa4H.
ITpakTuueckas padora Ne 76. "MaremaTuueckue noHATUs".

Brinmonnenue 3aganuii Ha yueOHBIN MaTepual, IpeIoKEeHHBIN B 3aJaHHsIX Ui 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. Amumos 11I. A., Konsrun FO. M., TkaueBa M. B., ®enoposa H. E., 1labyaun M.U. Anrebpa u
Hayvana Marematudeckoro ananmu3a. 10-11 kiaccel. ba3oBblit 1 yriyOneHHbIH ypOBHH. Y 4eOHUK
[DnexkTponHsliil pecypc]:Yuebnuk. - MockBa: AO "UsnarensctBo "lIpocsemenue”, 2025. - 465 — Pexxum
noctyna: https://znanium.com/catalog/product/2220137

3. ArtanacsH JI. C., byty3oB B. @., Kagomues C.b., [To3nsk 9O. I'., Kucenesa JI.C. I'eomerpus. 10-11
KJacchl. ba3oBelii ¥ yriyOnéHHBIN YpOBHU [ DNeKTpOHHBIHN pecypc]: YuebHuk. - Mocksa: AO
"N3narensctBo "lIpocBemenne", 2025. - 289 — Pexxum noctymna:
https://znanium.com/catalog/product/2220140



4. Mepansak A.I'., Homuposckuii I.A., [TonskoB B.M. Anreopa. 10 kinacc. YriyOsieHHBIH YpOBEHb
[DnexTponnsbIit pecypc]: YueOnuk. - Mockba: AO "U3znatenscTBo "[Ipocsemnienue", 2024. - 481 — Pexxum
nocrtyra: https://znanium.com/catalog/product/2174793

5. Mep3ansak A.I'., Homuposckuii I.A., ITonskoB B.M., [lononsckuit B.E. Anre6pa. 11 knacc.
VYriryOneHHbIH ypoBeHB [ DIIeKTpOHHEIHN pecypc]:Yueonuk. - Mocksa: AO "M3narenscto "IIpocsemnienune",
2024. - 417 — Pexxum noctymna: https://znanium.com/catalog/product/2174794

JonosHUTeILHAS JIUTEpPaTypa:

2. lopodeena A. B. Matemaruka. COOpHUK 3a1a4 [DIEeKTPOHHBIN pecypc|:yueOHO-IPaKTHUECKOe
nocobue st cro. - Mocksa: FOpaiit, 2024. - 176 — Pexxum noctyna: https://urait.ru/bcode/537122

3. I'mcun B. b., Kpemep H. IlI. MaTtematuka. [Ipaktukym [D71eKTpOHHBIN pecypc|:ydeOHUK s CIIO.
- Mockaa: IOpaiir, 2025. - 202 — Pexxum noctyna: https://urait.ru/bcode/562342

4. lllunaves B. C., TuxonoB A. H. MatemaTtuka [ DIeKTpOHHBIN pecypc|:yueOHUK U TPAKTUKYM JIJIst
cro. - Mocksa: FOpaiit, 2025. - 447 — Pexxum nocryna: https://urait.ru/bcode/560662

5. Maxkcumona O. JI. OcHOBBI MaTeMaTHYECKOT'0 aHAIN3a: HEPABEHCTBA U OLEHKHU [ DIEeKTPOHHBIN
pecypc]:yueOHuk mis cro. - Mocksa: FOpaiit, 2025. - 188 — Pesxxum noctyna: https://urait.ru/bcode/564943

10. MIEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOTUiA, BKJIIOYAS TEPEYEHB
JIMHEH3UOHHOI'O TPOTPAMMHOI'O OBECIIEYEHUSA U UTHO®OPMAIIUNOHHBIX
CIIPABOYHBIX CUCTEM, OHJIAH KYPCOB, UCITIOJIB3YEMbBIX ITPY OCYHIECTBJIEHUA
OBPA30OBATEJIBHOI'O ITPOLHECCA 11O NPEJIMETY
IlepeyeHb JUIIEH3NOHHOTO MPOTPAMMHOTIO O0ecTIeYeHNUs

Astra Linux Common Edition. Jloroop Ne0417-I10/2019 ot 08.05.2019, Axt NeSk000343 ot
24.05.2019 u Kontpakt Ne 35-Y/2018 ot 13.06.2018, Akt Noe YT213 ot 17.12.2018. Cpok neicTBHsI TUIIEH3UH
- 6e3 orpaHMYEHUS CPOKa.

Moi#tOduc cranmaprasii. Cornamenue Ne CK-281 ot 7 utons 2017. [lata 3akmouenus - 07.06.2017.
Cpoxk neiicTBUS JIULEH3UH - 0€3 OTpaHUYEHNUS CPOKa.

IIepeyenb HHGPOPMALHOHHBIX CIPABOYHBIX CHCTEM, pecypcoB HHPOPMAIHOHHO-
TeJIeKOMMYHUKAIMOHHOU ceTH «AHTEepHeT»:



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.
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IIpunioxenne 1
K paboueii nporpamme
7.3.1. IIlpuMepHbIe BONPOCHI IUIs1 CAMOCTOSATEIbHOI MOATOTOBKH K 3K3aMeHY

Bonpocsl k 3x3ameny 1 cemectp
Anreopa

Kakyto posib urpaet maremaTuka B npopeccun?
Ponb MaTeMaTHKU A1 U3yUEHUS CMEXHBIX TUCIUIUINH
Kak nHaiitn 9acth oT uncna?
Kak nHaiitu yncno no ero yactu?
Kak HaliT¥ IPOLEHT OT YKcia U YUCIIO 110 €T0 MpOoLeHTaM?
Kakue ypaBHeHMs 1 HEpaBEHCTBA HAa3bIBAIOTCSI PABHOCUIIbHBIMU?
MeTtopl pelieHns: ypaBHEHUN 1 HEPABEHCTB
Kakue ypaBHeHMs Ha3bIBAIOTCSI UPPALUOHAIBHBIMU?
ANTOpUTM pELIEHUs] UPPALMOHATIbHBIX YPAaBHEHUI U HEPABEHCTB
Kakoii kopenb Ha3bIBaeTcs apupmeTuyeckum?
Apudmerndeckuil KOpeHb HaTYpaJbHON CTENIEHH U €ro CBOMCTBa
CreneHs ¢ paloHaJIbHBIM [TOKA3aTEJIEM U €€ CBOWCTBA
[Toka3zarenbHas GyHKIMS €€ CBOMCTBA U rpaduk Juist a> 1.
ITokazaTenpHas ¢pyHkus ee cBoiicTBa M rpaduk mia 0 <a <1
Jlorapudmuueckas pynkuus, ee cBoiicta u rpaduk g a > 1
Jlorapudmuueckas pyHkuus, ee cBorcTBa U rpaduk 11 0 <a <1
Kakue ypaBHEHMs Ha3bIBAIOTCS 1I0KA3aTEIbHBIMUA?
Byl nokasarenbHbIX YpaBHEHHN
ANTOpPUTM pelIeHUs IOKa3aTENIbHBIX YPaBHEHUN
Kakue HepaBeHCTBa Ha3bIBAIOTCS MMOKA3aTEIbHBIMU?
ANTOpPUTM pEIIEHUS IOKa3aTENbHBIX HEPABEHCTB
[Tonsitue norapudma
OcHoBHOE Jorapu(pMuIecKoe TOXKIECTBO
CoiicTBa norapudmon
Kak 0003HauaeTcs qecaTUUHbIN Jorapudm U HaTypajibHbIH Jorapupm?
Kakne ypaBHeHHsI Ha3bIBaIOTCS JIoTapupMudecKumMu?
Bunsl norapudmMudeckux ypaBHeHUi
ANTopUTM peleHus JorapupMUIecKuX ypaBHEHUN
OnpeneneHne TPUTOHOMETPUUECKUX (DYyHKITHIA
Kakue HepaBeHCTBa Ha3bIBAOTCS JIOTaPUPMUUECKUMHU?
Bunsl norapudmMudeckux HepaBeHCTB
Kaxoit pa3aen MareMaTuku Ha3bIBa€TCS TPUTOHOMETPHUEH?
OnpeneneHre TPUTOHOMETPUUECKUX (DYyHKIIHIA
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
OcHoBHbIE (HOPMYIIBI TPUTOHOMETPUH
Bunbl TpHrOHOMETPUYECKUX YPABHEHUI
AJNrOpUTM peleHHst TPUIOHOMETPUYECKUX YPaBHEHUH

CpoiicTBa TpUrOHOMETpUYECKUX (DYHKUUN U UX TpaduKu

Bonpochl k 3k3aMeHy 2 cemecTp
Auredpa
Yrto Ha3pIBaeTCs npeneaoM GyHKIun?
Brraucnenue npeenoB GyHKIIUH ¢ TOMOIIBIO0 PACKPBITHS HEOMIPEICTICHHOCTEH.
Onpenenenre NpoOU3BOTHOM.
[Tpou3BoIHBIEC ATIEMEHTAPHBIX (PYHKITHIA.



5. [IpaBuna nuddepeHpoBanus.
6. Tabmuira mpon3BOIHBIX
7. I'eomeTpuueckuii CMbICIT TPOU3BOIHOM
8. MexaHn4eCcKnid CMBICI IIPOU3BOHOM.
9. YpaBHEHME KacaTeIbHOM.
10. Bospactanue u yObiBaHHE (QYHKIIHH.
11.  DkcrpemMyMmbl GyHKLIUH.
12.  Anroputm uccienoBaHusl GyHKIIMH Ha SKCTPEMYM
13.  IlpumeHeHHE TPOU3BOIHON K MOCTPOCHUIO IpaKOB (PyHKITHI
14.  Cxema nmoctpoeHus rpadpuxos
15. HawuOonbluee 1 HaUMeHblIIee 3HaUeHNE (PYHKIIMU Ha UHTEpBAJIE.
16.  HauOGospmiee u HanMEHbIIIEE 3HAYCHUE (PYHKITUU HA OTPE3KE.
17.  Anroput™m uccnenoBaHus GyHKIMM Ha HauOOJbIIee U HAMMEHbIIIEee 3HaUCHUEe
18  UYrto HazbpiBaeTcs nepBooOpasHON pyHKIUU?
19.  Yrto Ha3bpIBaeTCSI HEONPEAEIEHHBIM UHTETPAJIOM.
20.  CaoiicTBa HEOMPEIETECHHOTO HHTETpaja
21.  Talnwiia UHTETPAIOB.
22.  BpluucieHue HEONpeAEIeHHBIX HHTErPAJIOB METOIOM HEMOCPEICTBEHHOTO
MHTETPUPOBAHUS.
23.  BpluncneHue HEONpPeaEIeHHBIX HHTErPAIOB METOI0M ITOACTAHOBKH.
24.  OmnpeneseHHBIN HHTETpal.
25.  ®opmyna Herotona — JleitOHuna.
26. I'eomMeTpuYECKHI1 CMBICI ONIPEAEIEHHOIO HHTErpaia
27.  Bbruucnenue mwiomaaei ¢ MOMOIIbIO0 HHTErPAIOB.
28.  Kak HaiiTu yacTh OT yucna?
29.  Kak HaiiTi 4ncio no ero yactu?
30.  Kak HaliTu IpOLIEHT OT YKCIIa U YUCIIO MO €ro nporeHTam?
BeposiTHOCTB M CTATHCTHKA.
1.  YwucnoBble XapaKTEPUCTUKH CIyYalHBIX BEJIMYMH: MATEMATUYECKOE 0XKHMJIaHUE, TUCTIEPCUS
Y CTaHJIaPTHOE OTKJIOHEHHUE.
2. MaremaTnueckoe oxxujjaHue OMHApHOH CiTydyailHOM BETUYHHBI.
3. MaremaTnueckoe 0KUAAHUE CYyMMBI CIIy4alHBIX BEJIUYHH.
4.  MaremaTnueckoe oXuJaHue U Aucrepcus I 'eomeTpuueckoro 1 OMHOMHUAIBHOTO
pacnpeneseHusl.
5. 3akoH 0OJBIIUX YHCENT U eTr0 POJb B HAyKe, MPUPOE U OOIIECTBE.
6. Br160pouHBIif METOT UCCIIETOBAHHIA.
I'eomerpus
1. AKCHOMBI CTEPEOMETPHH.
2. Kakue npsiMpie B IpOCTpaHCTBE HAa3bIBAIOTCS MAapalIeIbHBIMU?
3. [Ipu3Hak napayieIbHOCTH MPSIMBIX B IIPOCTPAHCTBE
4. Kakue nnockocty Ha3bIBalOTCS NapaieabHbIMU?
5. ITpu3Hak napayuieaIbHOCTH INIOCKOCTEN
6. [Tpusma. Ilnomans NoIHON NOBEPXHOCTH, OOBEM.
7. Kak MoryT ObITh pacoyioskeHbl IpsSMbIE B IPOCTpaHCTBE?
8. Kak MoryT ObITh pacIoyioKeHbl III0CKOCTH?
0. [Tpuszma.
10. [Tnomaap MoJIHOM MOBEPXHOCTH MPU3MBI
11. O06BeM pU3MbI
12.  Iupamuna.



13.
14.

15

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

[1nomans mMoJHOM MOBEPXHOCTU NTUPAMUIbI

O6beM nupaMuIsl

Humnaap.

[Inomane MoIHON MOBEPXHOCTH HMIMHAPA

O06beM uIHHIpa

Konyc.

[1nomans mMoIHOM MOBEPXHOCTU KOHYCa

O06Bem KoHYyCa

VYceuennslit konyc. [lnomane noiaHoi noBepxHocTu. OOBEM.
Cdepa. Ypasuenue cepsl. [Lnomaas moBepxHOCTH.
[Map. O6wem mapa.

DopMyJIbl T HAaXO0XKACHUS IJIOMAAEH IIOCKUX QUryp.
IToHsATHE BIMCAHHOW U OITUCAHHOM OKPYKHOCTH.
[ToHsiTHE BIMCAHHOTO U LIEHTPAJIBHOTO YTJIOB



IIpunoxenne 2
K padoyeii mporpamme

7.3.2. IlpakTH4yecKue 3aaHus N0 y4eOHOMY NpeAMeTy AJIsl CAMOCTOSITeIbHOM NMOATOTOBKH
K IK3aMeHY

e

B

1 cemecTp

Haiigure 3HaYeHne BhIpaKeHHs 6, 7 3,2=2,4.

Orser. 84

WBany Ky3pmuuy Hauncnena 3apadotnas miata 20 000 py6aeii. 13 31oii cymMMBI
BBIYUTACTCS HAJIOTHA JOX01bI hr3udeckux il B pazmepe 13%. Ckonbko pyoseit oH
HOJIyUYUT TOCJIE YIUIAThI IOJOXOJHOrO Hajgora?

Ortger. 17 400 pybneit

EI'D no ¢usuke caaBanu 25 BBITYCKHUKOB IIKOJIBI, YTO COCTABISAET TPETh OT OOIIEro
YKCJia BBITYCKHUKOB. CKOJIBKO BBIITYCKHUKOB 3TOM IIKOJIbI He CAABAJIM SK3aMEH 10
¢buzuke?

Otget. 50 BBITYCKHUKOB

[Tnomans 3emenb  (QepMepCcKOro  XO3dWCTBA, OTBEACHHBIX IMOJ  IMOCAIKY
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYp, COCTAaBIISIET 24 reKkrapa U paclpeiesieHa MEXIY
3€pHOBBIMU M OBOLIHBIMH KYJIETYpaMH B OTHOIIEHUH 5:3 cOOTBETCTBEHHO. CKOJIBKO
TeKTapoB 3aHUMAIOT OBOLIHbBIE KYJIbTYpbI?

Ortser. 9 rexrap

banouka iorypra croutr 14 py6neit 60 xoneek. Kakoe HauOoibliee KOIMYECTBO
0aHoYeK Horypra Mo>kHO Kynuth Ha 100 pyOGuneii?

Otger. 6 OaHOUEK

Kunorpamm mopkoBu crout 40 py6neit. Oner kynun 1 kr 600 r MmopkoBu. CKOJIBKO
pyOJel caaun oH ToJpKeH noxy4yuth co 100 pyOneit?

Otger. 36 pyOuneit

YcTaHOBUTE COOTBETCTBHE  MEXKAY  BEJIMYMHAMM M UX  BO3MOXKHBIMU
3HAYEHUSMU: K  KaXIOMYy  DBJIEMEHTY nepBoro  crosbna  moadepute
COOTBETCTBYIOIIIMKA  3JIEMEHT U3 BTOPOTo CTOJIOLA.

BEJIMYMNHBI 3HAYEH
ns
A Macca B3pOcCJIoro 4yejaoBeKa 1) 8T
b macca rpy30Boro aBToMoOMIIS 2) 5r
B macca kaurn 3) 65«kr
I  macca myroBuisl 4) 300r

TabIUIE  TIOJ Ka)K 101 OYKBOH, COOTBETCTBYIOIIEH BEJIMYMHE, YKAKHUTE

HOMEpEE BO3MOXKHOIO 3HAYEHUS.

Alb| BT
3 ]1 |4 |2

9. CrpowurenbHas GupMa IUIaHUPYeT KynmuTh 70 M> MEHOGIOKOB Y OJHOTO M3 TPEX

nocTaBIIUKOB.L{eHBI ¥ YCITOBHUS JOCTaBKU MTPUBEICHBI B TAOIHUIIE.

Croumo CrouMocT

ITocraBig CTh b JlonmoTHUTEIbHEIE

UK IIeEH00JI0 JIOCTaBKHU YCIIOBHUS




KOB (py6.)
(py6.3a 1 M%)
A 2600 10 000 Her
b 2800 8000 [Ipu 3akaze ToBapa Ha cymmy cBbime 150
000py6neit nocraBka OecruiaTHas
B 2700 8000 IIpu 3aka3ze ToBapa Ha cymmy cBbiiie 200
000py0Oaelt JocTaBKa OecriaTHas

CkonbKo py0Jeil Hy>KHO 3aIUIaTUTh 3a CaMylo JICIEBYIO MOKYTIKY C JOCTaBKOM?
Otser. 192 000 py6ueit
10. Ha pucyHke *KMpHBIMH TOUKaMHM ITOKa3aHa [[eHa 0JI0Ba HA MOMEHT 3aKpbITHsI OUP>KEBBIX TOPTOB
BoBce paboune aHU ¢ 3 no 18 centsadps 2017 rona. [lo ropuzoHTaNM yKa3bIBalOTCS 4HCia
Mecsilia, IO BEPTUKAJIN — IleHa TOHHBI oyioBa B jojutapax CLHA. J{is HarfisaHOCTH KUpPHBIE
TOYKH HAa PUCYHKE COCAMHCHBI JIMHUSIMU.
Omnpeznenure MO PUCYHKY, KAKOT'O YHCIIA [IeHa 0JI0Ba HA MOMEHT 3aKpPbITHS TOProB BIICPBbIC

3a JaHHbINA nepuoa crana paBHa 14900 nomnapos CIIA 3a ToHHY.

15 200
15 100
15 000
14 900
14 800
14 700 {— [

14 600 ™~/

14 500 4

OtBert. 7 ceHTsI0ps
Korna kakas-au0ynp korika uaét no 3abopy, néc [lapuk, sxuBymmii B Oy1ke BO3Je 1oMa,
00s13aTenpHO JaeT. BoibepuTe yTBepKIeHUS, KOTOPbIE BEPHBI PU MPUBEIEHHOM yCIIOBUU.
1) Ecnu [llapuk He naeT, 3HAYUT, MO 3a00py UAET KOIIKA.

2) Ecnu lapuk MOTYMT, 3HAYUT, KOIIKA 110 3a00py HE UAET.

3) Ecnu o 3a6opy unét uépnas komka, [llapuk He maet

4) Ecnu mo 3a60py noiaér Oenas komika, [llapuk Oyaet masTs.

B oTBeTe 3anuimmnTe HOMepa BRIOPAHHBIX YTBEPKACHUN 0€3 MPOOENIOB, 3aMsAThIX U IPYTHX
JIOTIOTHUTEIbHBIX CUMBOJIOB.

11.

OrTBer. 2; 4.

3aganme 1.
(x—6)(x+1)<0 Ortser.x€(-1;6)
(4x-5)(2-x)=0 Ortser. x €[ 1,25;2]

[

2
3,
4.
5
6

x2-6x -7<0
ﬂ>

x+4 —

N

.\/_

N

3 436 7 1111215341718

TemaNel. [leiicTBuTeIbHBIE YK

Otser. x €[ -1; 7]

OTtBer. X € [ - 00; -4] U [ 1; + 0]

2
3l OtBer. x € (-4; 1) U (4; +0)

OtgerT. x € (-0; -2) U (2; 5)

x—4

2
x—4

<
x-5 0




3aganue 2.

Pemmmte ypaBHEeHUs:

D= x =3 DVx+2 =43-x

OrtBerT. -8 Ortser. 0,5

3)1- x =x+1 HA2x+5-Jx+6 =1,
Ortser. 0 Ortser. 10

3aganue 3.

1.YIpocTuTh BBIPAKEHUs: a) g/ yzj Otser. y? ; 6) g/a2 4/p* )ZOTBGT. a b’ ; .B)
6

?\/%}gzb Q  Orser.a?b; r) (\/; X/E) OtBer. a3 b 2.
4]

4
2.BbIYHMCIUTDB: 2) %+6\/272 - \/3\/6—4 Otser.3; 0) 3\/11- J57 ><3\/11+\/§ OtBer.4.

5

B) g/lzs w3t 2 Ortser.4,5. r)3 33 4418 >§/4l - Y4256  Otser.0,5.
45 8 2

117 - 33 x4/17 + 33 Otzer. 4

3
3. YIpocTUTH BhIpaKeHHe: %/ Va" + ?/3\/ a* 2 Orser. 2a 2.
(%]

Yxey? Wj OrgeT.0

3amanue 4.
1) 121%16.11 18 QOrger. 121  5) 3572.77%2:5%2 Orger. 875
11
6,5 /357,
2) % Ortger. 9. 6) (2 13222 4) Otser. V2
RN
5/ 2/ 3772
3) 579259  OrtBer. 5 7) 5 Ortger. 4
6
443728
4) 2 Oteer. 16 8)b%:b7-b? ecimub=04 Orser. 0,4
Tema 2. ®yHKIIUN
3amanuel.
1. Peumre ypasuenue 27 ' =81 OtBeT.X = %

2. Pemmre ypasuenne 0,257 =27 Orger. x =-2
3. Pemmte ypaBuerne 777 - 5% =98 Otser. x =2
4

. Pemmte ypaBuenne 9 +3 =437 Ortser. x=1; x =0.

3aganue 2. Pemuure HepaBeHcTBa

Sx-1 3x42 247 43x I - 1) ('53
1) 4% >16 2) 11 £121 3) 09 <¢—+
ed%¢
OrtBer. x <-5. OrtBer. X €[ -2; 0,5] OTtBeT. X € (- 00;1) U (3; +00)
.6
4) 0’54.\'+3 3 0,56,\'-1 5) 7,\-1-5,\~ < gig 6) 14.\—3 +X £196.
el o

Orser. x > 2. Ortger. x € (2; 3). Ortser. x € [-2; 1]



3aganue 3.

BoiumeauTs: a) 927 ;

|
6) 2log, 6- Elog1 400 +3log, /45 .
3 3 3
OrTBerT. 625. OrtBer. 4.
3ananue 4.

Pemmts ypasrenue: log, x° + log ;x =3 Ortser. x = 3.

Pewuts ypaBuenue: log, x =9log,, 8 - log, 4 Otser. x=2".

Pemuts ypaBuenue: log, x - 2log, x =9 OtBer. X =8

2

Pemuts ypaBrenue: log, x =2log 3 +4log,; 2 Ortser. x = 36

3aganue 5.
Pemmts norapudmudeckre HepaBeHCTBA

1. log,,x - log,(x- 2) <log,,» 2. logy,(x-5)£2

OtBer. x > 5,5
4. log,(5- 4x) <log;(x-1)
OTtBer. x> 1,2

OtBer. x € (3; +0)
3. log,,,(2x+1)>-2
OrtBert. X <1,5

Tema 3. OCHOBBI TPHTOHOMETPHUH
3ananue 1.

J_—[OKaSaTB TOXACCTBA

| cos’a =(1— sina )><1+sina) cosa _l+sine

1- sina cosa

3. (sina - cosa )2 =1- sin2a 4. 2¢cos’ z- cos2z =1

5. cos’z-sin' z =cos2z 6. Sin 2z Z(sinz+cosz>2 -1

3ananue 2.
Haiinure coso, ecau sino @ 0,8 1 90wz B o M 180w .

Ortser. cos a= - 0,6.

2 cemecTp
Tema 4. Hauayia MaTeMaTH4YeCcKOro aHaJIn3a
3aganue 1.
Haiitu npenens! GpyHKIMH
1. lim(x? - 6x+5) 1. lim2=2
4x-2
x—1 x—4
Ortser. 0. Ortser. 5/14
e L o342
2. lim == 2. lim =X
x—s00 X — 8% x—oo X
Ortser. -1. Ortser. -1
. 3+x . x2—2x
3. lim 5 3. hmz—
x—-39-X x—-2 7
Ortser. 1/6. Ortser. -4.
. 2 . x4
4. lim 4. lim
x—0V 1+ x?-1 x4 Vx+5-3
Ortser. 2. OrtBer. 6.




3aganue 2. Haiitu npousBoanbie pyHKIUMH

4 6
=X 73 _ _0 2
1. y 5 7x° +9x — 12 L.y 1 105+8X 3
Ortser. y’=%-21x2+9. OtBer. y 27—x4+8
2 1 2
2. =9x +— — 2. y=2x3+—
Y ; Y 5x 2 3x .

Otger. y _9'T0 ol Otser. y = 6x 2 —+§
3. y=5G- 205 3 y= 3(+2J_
OtBer. y = — — 3—. OtBer. y =

\{LXT} 53\/? 3 \/_ 6 \/_
4. Y= -7- 4, V=24 _—

W A

5 =3 4

OtBer. y= —+ — OtBeT. y=—F— ——

X 3xx 2 5
5.
3ananmue 3.

Hanucatbh ypaBHeHHe KacaTe/bHOIA.
1.y =x*-7x+10 B Touke xo= 1. 2.y =x*- 2X B TOYKE Xo= 2.
Otger. y = -5x+9. OtBer. y =2x -4
1

3.y = x*+ 3X B TOUKe Xo= -2. 4.y =x- x°; x, =—.
OtBer.y =-x—4. Ortser. y = 0,25
3ananue 4.
1. Haiitn skcTpeMyMbl GyHKIMU y = X 3 — 9x. OtBeT. X = —V3- T. max; X =V3 —
T. min.
2. Haiitn skcTpeMyMbl QyHKImH y = X ° — 6x 2 + 9. Otser. x=0-T. max; X =4-T. min.
3. Haiigure Touku skcTpeMmyMa QyHKIUU: Y = x4*+x%+8. OtBer. X = \/75, X=- \/75; x=0.
4. Haiinure Touku sxkctpemyma GpyHkmun: y = x* +2 x 2 + 8. Otger. x = -1; x =1; x =0.
3ananme S.

1. Ha pucynke nzobpaxen rpapuk pynkuuu y = f(x), onpeneneHHon Ha uHTepBaie (—5; 5).
Haiigure konmdecTBO TOYEK, B KOTOPBIX KacareiabHas K TpaduKy (GYHKIMH MMapajijiesibHa
NPSIMON y = 6 WUJIM COBIA/IAET C HEM.



Ortser.4.

2. Ha pucynke nzobpaxen rpaduk pynkmun f(x) u kacarenbHast K 3TOMy rpaduky,
poBeAEHHAs B TOUKE X(. Haliaure 3HaueHue nponsBoaHoi GpyHkiuu f(x) B Touke Xo.

VA

Otsert. — 0,2
3. Ha pucynke uzo0paxén rpaduk ¢pyskuun y=f ( X) u kacarenbHas K HEMY B TOUKE C
abcruccoit xo. Haiimure 3HaueHne npon3BoaHON QyHKIMH f( X ) B TOUKE X,.



—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

Orset. 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

kateTa. Berancnuts 00beM 00pa30BaHHOTO MIPH STOM BpAIICHUH KOHYCA.
Otsert.122,711cM>.

10. Kak u3MeHuThCsI 00beM LHWIMHIPA, €CIU JUAMETpP €ro OCHOBAaHUS YBEIMYUTH B 2 pa3a, a
BBICOTY YMEHBIINUTH B 4 paza?
Ortsert. He nu3amenunrcs.

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

Otser.1207tcMm?,

12. Beicota nununapa — 6¢m, paauyc — 3cM . Halinure muiomaas nogHONW NOBEPXHOCTU U
00beM UITUHIpA.
OrtBer. S4mem?; 54mtem?.

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

Otser. 100mem?; 2L rren’.
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