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Pa6ouas nporpamma aucuuriinHel «MaremaTuka» paszpaboTaHa Ha OCHOBE:

®denepanbHoro 3akoHa 0T 29.12.2012 1. Ne 273-D3 (pen. ot 16.04.2022 r.) «O6 obpazo-
BaHuu B Poccuiickoit @eneparumy;

denepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeHero oomero oo-
paszoBanus (yrBepxac¢H [Ipukazom MunucrepcTBa oOpa3oBanus u Hayku Poccutickoii denepa-
uuu ot 17 mast 2012 r. Ne 4130, pen. ot 12.08.2022 1.);

denepanbHOTO TOCyIapCcTBEHHOTO oOpasoBarenbHoro crangapra (®I'OC) cpemnero
npodeccnoHansHOr0 00pa3oBaHus 1o crenuaibHocTu 38.02.01 DkoHOMHKA U OyXTalTepcKui
yueT (1o oTpaciisiM), YTBEPKJIECHHBIM MpHKa3oM MuHHcTepcTBa 00pazoBaHus U Hayku Poccuii-
ckoit @enepanuu ot 05.02.2018 r. Ne 69;

[IpumepHoii paboueii mporpamMmsbl cpeaHero oodmiero oobpazoBanus «MaremaTuka» (6a-
30BbIIl YPOBEHb)

[IpumepHoil mporpammbl BocnuTaHus (0go0peHa pemieHueM QeaepalbHOro y4eOHo-
METOJIUYECKOT0 00BEIMHEHHMSI 110 00IIeMy 00pa3oBanuto, mpotoko ot 02.06.2020 r. Ne 2/20).

CocraBHTelIb: Crupuna H.I'.

Pabouas nporpamma paccMOTpeHa U yTBEepXKJleHa Ha 3acelaHuu Kadeapbl TyMaHUTapHBIX U
€CTeCTBEHHO-Hay4YHbIX auciuiuimH ( mporokos Nell ot 18.06.2024 1.)

/
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3aBenyomuii kadgeapoii: Bacuaenko O.B.

Pabouas mporpamMma paccMOTpeHa M YTBEp:KJl€Ha Ha 3aceJaHUM MpeAMETHOH (LMKIOBOH) KO-
muccud (mporokorn Nel2 ot 26.06.2024 r.)

i
IIpeacenaresnb mpeaMeTHOH (UKI0BOI) KOMUCCHU //L 3Baruna O.B.

3asenyrommii oraesenuem CIIO - T'opnanos C.A.



1. MACIIOPT PABOYEMN [TPOT' PAMMOBI JUCHUITJINHBI
C00.01.03 «MaTeMaTHKa»

1.1. O6aacTh NpUMEHEHHsI IPOTrPAMMBbI

Pa6ouas nporpamma nmucuumimabel COO.01.03 «MatemaTukay SBISETCS YaCThIO OCHOB-
HOW TIpod)eCCHOHATBHONW 00pa30BaTeIbHON MPOTPAMMEI MOATOTOBKH CHEIHAIUCTOB CPETHETO

3BeHa 0o crenraibHocT. 38.02.01 «DKoHOMUKA U OyXraaTepckuii yuer (110 0TpaciasaM)y.

1.2. Mecto aucuumiimusl B ctpykrype OIIIICC3

Huctmmumaa COO0.01.03  «Marematuka»  siBIseTcss  y4eOHOM  AMCHUIUIMHOU
00s13aTeIbHON MpeaMeTHON obnactu «Maremarrnka U uHdopmatukay @I'OC cpennero oo6Iiero
oOpa3oBaHus ¥ 0a30BOH IUCHUIUIMHOMN o01ieo0pazoBarenbHoi noaroroBku CIIO u peanusyercst
B | 1 Bo Il cemecTpax mpu cpoke monaydeHus cpeaHero npodhecCuoHaIbLHOro0 00pa3oBaHus 2 rojaa
u 10 mecsiies.

1.3. Henu 1 3a7a4u JUCHUIJIMHBI, IVIAHUPYeMbIe Pe3yJIbTAThl 0CBOCHHS Y4eOHOM
JUCIUIINHDI

Henbto aucuumiuasl COO.01.03 «MaTtemaTtuka» sBISETCS pa3BUTHE MPEACTABICHUM O
COIIMAIBHBIX, KYJIBTYPHBIX W  HCTOPHUYECKUX  (DaKTOpax CTAHOBJICHUS  MAaTEMaTHKU;
GbopMHpOBaHHE  JIOTHYECKOTO, AITOPUTMHUYECKOIO M MaTeMaTHYeCKOr0  MBIIUICHHS;
dbopMHUpOBaHNE YMEHHUI MPUMEHATH TOJYYCHHBIC 3HAHUS TPU PEIICHWU PA3IMYHBIX 33]1a4;
dbopMupoBaHHE TPEJICTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIIe4YeNOBEeYeCKOH KYyIbTYpHI,
YHUBEPCATHHOM SI3BIKE HAyKH, MO3BOJISIONIEM OMUCHIBATH M M3y4yaTh peaJIbHbIE MPOIECCH U
SIBIICHHS.

VyeOnas nucuummHa COOQO.01.03 «MaremaThka» OpHUEHTHUPOBaHA Ha JOCTHIKEHHE
CIEAYIOIINX 3a4a4:

— chopMHUpOBaTh MENOCTHOE MPEACTABICHUE O MAaTEMAaTHKE, €€ POJIM B COBPEMEHHOM
CHCTEME 3HAaHUW U MUPOBOU KYJIBTYPE;

— H3Y4YUTh OCHOBHBIE MAaTEMaTUYECKHE TOHSATHSA, HCIOJIb3yeMble I OIHCAHUS
Pa3IMYHBIX MIPOLIECCOB U SIBJICHUI;

— chopMUpOBaTh HABBIKM TMPUMEHEHUS MaTeMaTH4YEeCKHMX METOJIOB HJsl PpeIICHHUS
MPaKTUYECKHX 3a]1a4.

HJ'laHl/IpyeMl)Ie JIMIHOCTHBIC PE3YJbTAThI 0OCBOCHUS y‘leﬁHOﬁ AUCHHUIIJIMHBI

— c(hopMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CPENCTBE MOJIEIUPOBAHMS SIBJICHUI U IIPOLIECCOB, UAEAX U METOJAX MAaTEMaTHKH;

— TIIOHMMaHH€ 3HAYMMOCTHM MAaTEMaTUKH JUII HAy4YHO-TEXHMYECKOro Iporpecca,
c(OpMUPOBAHHOCTh OTHOIIECHHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeIOBEYECKOH KYIbTYpbI
4yepe3 3HaAKOMCTBO C UCTOPUEH pa3BUTUS MaTEMATHUKH, BOJIIOLUEH MATEMAaTUYECKUX UACH;

—  Ppa3BUTHE  JIOTHYECKOTO  MBIIUIEHHs, MPOCTPAHCTBEHHOTO  BOOOpaXKEHMS,
AITOPUTMUYECKON KYJIbTYpPbl, KpHTUYHOCTH MBIIIICHUS] HA YPOBHE, HEOOXOAUMOM Jisi Oyayuieit
npodeCcCHOHATBHOM 1A TeNbHOCTH, VIS POI0JIKEHUsT 00pa30BaHMs U cCaMOOOpa30BaHMS;

— OBJaJeHHE MaTeMaTHMYeCKUMHM 3HAaHUSAMU M yMEHHSIMH, HEOOXOJIUMBIMH B
MIOBCEJTHEBHOM JKM3HHW, [UII OCBOEHHS CMEXHBIX €CTECTBEHHO-HAyYHbIX JUCLUUIUIMH H
JUCHUIUIMH TPO(ECCHOHANBHOTO LHMKJIA, I TOJXy4eHUs o0pa3oBaHMs B OO0JIACTIX, HE

3



TpeOyOmMUX yriayOJeHHON MaTeMaTHIECKOM TTOITOTOBKH;

— TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHMIO, B TOM YHCIE camMo00pa3oBaHUIO, Ha
NPOTSKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICUITHOW MPOo(hecCHOHATLHON U OOIIECTBEHHON ACSITETLHOCTH;

— TOTOBHOCTh UM CIIOCOOHOCTh K CaMOCTOSITEIPHOW TBOPYECKOW W OTBETCTBEHHOM
JIeATEIbHOCTH;

— TOTOBHOCTb K KOJUIGKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIIeIOBATELCKON, IPOSKTHOM U IPYTHX
BUJIaX JESITENbHOCTH;

— OTHOUIEHHE K MpOo(ecCHOHATBHON NeATeIbHOCTH KaK BO3MOXXHOCTH YYacTus B
PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIMICHAIMOHAILHBIX TTPOOIIEM.

HJIaHI/IpyeMbIe MeETalpeaAMETHBIC PE3YJIbTAThl OCBOCHUA yqeﬁﬂoﬁ JAUCHHUIIIMHBI:

— YMEHHE CaMOCTOSATENBHO OIpPEeNATh LeNU JESITEeIbHOCTHM M COCTaBIATh IUIAHBI
JESTEIIbBHOCTH;  CaMOCTOSITEJIbBHO  OCYLIECTBIISITb, KOHTPOJIMPOBaTb U  KOPPEKTUPOBATH
JeSITeIbHOCTD; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPChI Ul JOCTHKEHHsI TOCTABICHHBIX Lieien
U peajn3alyuy MIaHOB JIEATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErMH B PA3IMYHBIX CUTYALIUAX;

— yMEHHE NPOAYKTHBHO OOIIATHCS W B3aUMOICWCTBOBATH B IPOILIECCE COBMECTHOM
NESITEeIbHOCTH, YUYUTBIBaTh MO3MLUU JAPYIMX YYAaCTHUKOB JESATEIBHOCTH, 3((EKTUBHO
paspeniath KOH(INKTHL,

— BJIaJICHUE HaBbIKaMHM I103HABATEJIbHOM, Y4eOHO-HCCIEA0BATEIbCKOM M IPOEKTHOM
NEeSITEeIbHOCTH, HaBbIKAMU  pa3pellleHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY IOMCKY METOJIOB PELICHUs MPAKTUYECKUX 33/a4, IPUMEHEHUIO Pa3IMuHbIX
METO/I0B TIO3HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITE€IbHON HH(pOpMaIMOHHO-TI03HABATEIbHON
NeSITeIbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHMKAX HH(pOpMAaIMH,
KPUTHYECKH OIIEHMBAaThb W HMHTEPIPETUPOBaTh HH(OPMALIMIO, TOJYyYaeMYK0 H3 pa3IMYHBIX
VCTOYHUKOB;

— BIJIQJICHUE A3BIKOBBIMU CPEICTBAMU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JaraTb CBOIO
TOUKY 3pEHUS], UCII0JIb30BATh aJIeKBATHBIE S3bIKOBBIE CPE/ICTBA;

— BJIaJICHHE HAaBBIKAMU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUI U MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJAbTATOB U OCHOBAHMM, IPAHULl CBOETO 3HAHUSA U
HEe3HaHUs1, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJI UX TOCTHXKEHUS;

— LEJNEeYCTPEMJIEHHOCTh B TIOMCKAX M MPHUHATHH pEIIeHUH, CcooOpa3uTeNbHOCTh H
UHTYHUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIIOCOOHOCTh BOCIPUHHMATH
KpacoTy U FapMOHHIO MHpa.

Iliianupyemble npeAMeTHbIE Pe3yJbTATbHI 0CBOCHHUS YUeOHOI JUCUMIIIUHBI:

3HATh/ MIOHNMATh:

— 3HAQUYEHHME MATEMATHYECKONM HAayKd NJisl pelleHus 3a7ayd, BO3HUKAIOUIMX B TEOPUH U
HpaKTI/IKe; H_II/IpOTy " B TO XKE BpeMSI OFpaHI/I‘—IeHHOCTB HpI/IMeHeHI/ISI MATCMATHUYCCKUX MECTOJI0B K
aHAJIU3Y U MCCIIEOBAHUIO MPOIIECCOB U SIBICHUN B IPUPOJIE U OOIIIECTBE;

— 3HAYEHUE TMPAKTHUKA M BOIPOCOB, BO3HUKAIOIIMX B CAMOW MaTeMaTUKE IS
bopMUPOBaHUS M Pa3BUTHUS MATEMaTHUYECKOW HAyKH; HCTOPHUIO Pa3BUTUS TOHATUS 4YHCIIA,
CO3J]aHUsI MaTEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

— YHUBEpCAJIbHBIM XapakTep 3aKOHOB JIOTUKM MaTEMaTUYECKUX PACCYKIEHUU, HX
MIPUMEHUMOCTH BO BCEX 00JIaCTIX YEJIOBEUYECKOU IeITeTbHOCTH;

— BEPOSITHOCTHBIN XapaKTep Pa3IuIHBIX MIPOIIECCOB OKPYKAIOIIETO MUPA,
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yMeThb:

— BBINOJIHATH apu(METHUECKUE IEHCTBHS HAJl YHCIaMU, COUETast YCTHBIE U MTUCHbMEHHBIC
NPUEMBI; HAXOAWUTh TNPUOMMKEHHBIC 3HAUYEHUS BEJIMYMH U TOTPEIIHOCTH BBIYUCICHHUH
(abconroTHast M OTHOCUTENbHAS); CPABHUBATh YMCIIOBBIE BHIPAXKECHUS;

— HAaXOAWTh 3HAUCHMS KOPHS, CTENEHH, JIorapupmMa, TPUTOHOMETPUIECKUX BBIPAKECHHH
Ha OCHOBE OIIpEJeNICHHs, HWCHOIb3ysd MpU HEOOXOTUMOCTH WHCTPYMEHTAJIbHBIE CPE/ICTBA;
H0JIb30BAThCS MPHOIMKEHHON OIIEHKOM NPY NMPAKTUYECKUX pacueTax;

— BBINOJHATH NPEOOpa3oBaHUs BBIPAKEHUH, NPUMEHSS (QOPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETEHEH, Torapu(MOB, TPUTOHOMETPUIECKUX (PYHKITH;

— BBIYMCIATH 3HaYeHHE (QYHKIMU 1O 33JaHHOMY 3HAUYEHUIO apryMeHTa IpPU Pa3TUYHbIX
crioco0ax 3amanus (PyHKINY;

— OIpenensaTh OCHOBHBIC CBOWCTBA YHMCIIOBBIX (YHKIMH, WIUIIOCTPUPOBaTh HMX Ha
rpadukax;

— CTpouTh rpaduKd HM3Y4YEeHHBIX (YHKIHMHA, WLIIOCTPUPOBATh MO TrpaduKy CBOHCTBA
9JIEMEHTApHBIX (QYHKITHIA;

— HCTOJIb30BATh MOHATHE (DYHKIUH JUIs ONMMCAHMS U aHAJIN3a 3aBUCUMOCTEH BEJINYMH;

— HaXOJWTh MPOU3BOJTHBIC DJIEMEHTAPHBIX (PYHKIIMH; MCIOIb30BaTh IMPOU3BOIHYIO LIS
U3y4YCHUS CBOMCTB (PYHKIIMI M IOCTPOCHHS I'Pa(UKOB;

— HNPUMCHATH IMPOU3BOAHYIO IJI IMPOBCACHUA HpI/I6J'II/I)KeHHLIX BLIqHCHeHHﬁ, peuiaTtb
3ala4M IMIPUKIIAAHOT O XapaKTepa Ha HAXO0KACHUC HanOOJILIIECTO U HANMEHBIIIETO 3HA4YCHUA,

— BBIYUCIATH B HpOCTGfIIHHX cIydasax Iuiomagd H 00BEMBI C HCHOJIL30BAHUCM
OIIPECACIICHHOI'O HHTCTpAJIa;

— pelath paluoHaJbHbIC, MOKa3aTelbHbIC, JOrapu@MUUYEecCKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUs, CBOJSIIMECS K JTUHEHHBIM M KBaJpPaTHBIM, a TaKK€ aHAJIOTMYHBIE HEPABEHCTBA U
CHUCTEMBI;

— HCTOJb30BaTh rpaQuecKuii METOJ PEeIICHUS] YPaBHEHUI 1 HEPABEHCTB;

— m300pakaTh Ha KOOPAMHATHOM TIOCKOCTH pEIIEHUS ypaBHEHHUH, HEPAaBEHCTB U
CHCTEM C JBYMSI HEU3BECTHBIMH,

— COCTaBJISITh W pEIIaTh YpPaBHEHHUS M HEPABEHCTBA, CBSA3BIBAIOIINE HEU3BECTHHIE
BEJTMYMHBI B TEKCTOBBIX (B TOM UHMCJIE PUKIIAIHBIX) 3a7a9ax;

— pemiatb TpoOCTEWIMe KOMOMHATOPHBIE 3aJadd METOJOM Iepebopa, a Takke C
MCIIOJIb30BaHUEM M3BECTHBIX (hOPMYIT;

— BBIYUCTIATH B MPOCTEUIINX CIydasiX BEPOATHOCTH COOBITUI Ha OCHOBE MOJICUETa YHCIIa
HCXO/JIOB;

— pemarh IUIAHUMETPUYECKUE U TMPOCTEHIINE CTEPEOMETPHUUECKHE 3a/layd  Ha
HAXO0XJICHUE T€OMETPUUYECKUX BETMYHH (IJIMH, YTIIOB, IUIOMIAeH, 00beMOB);

HCNO0JIb30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHUSI B IPAKTHYECKOH 1eATeJIbHOCTH U
NMOBCEeTHEBHOM KU3HHU JJIs:

— TPaAKTUYECKHX pacdyeToB 1o (opmynam, BKIrOYas (GOPMYJIbI, COAEpKaIMe CTEMEHH,
paauKanel, JorapudMbl U TPUTOHOMETpUYECKHE (DYHKIIMH, UCIONB3YS MPU HEOOXOTUMOCTH
CIIPABOYHbBIE MATEPHAIIBI U MPOCTEUIIINE BEIYUCIUTEIBHBIE YCTPOUCTBA;

— ONHCAaHUA C TOMOIIBI0 (GYHKIMI pa3IWyHBIX 3aBUCHUMOCTEH, INpEACTaBICHUS HUX
rpadu4ecku, MHTEPIIpeTaluy rpahuKoB;

— MOCTPOEHUS U UCCIIEN0BAHUS IPOCTEUIINX MaTEMaTHUYECKUX MOJIEIIEH;

— aHaJIM3a peaJbHBIX YHCIOBBIX TaHHBIX, IPEACTABICHHBIX B BHJIE IMarpaMM, IpauKoB;

— aHanu3a HH(GOPMaLMU CTATUCTUYECKOTO XapaKTepa;
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— HccaenoBaHus (MOJETUPOBAHMS) HECIOKHBIX MPAKTUYECKUX CHUTyallud Ha OCHOBE
U3y4EHHBIX (DOPMYI U CBOMCTB QUTYD;

— BBIYUCICHUS OOBEMOB M IUIOIIAJACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MpU
pELICHUH IPAKTUYECCKUX 3a/1aY.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHHME YUEOHOM JUCUUIJIMHBI

Yueonasn Harpyska (Bcero) 340 yacoB, B TOM YHCIIE:

- o0s13aTeNbHAs ayIMTOpHAs yueOHast Harpy3ka ooydaromierocs - 320 yaca,
- camocTosTeapHas pabora obydaromierocs — 12 gacos;

- KOHCYJIbTalluy — 2 4aca,

- IPOMEXKYTOYHAs aTTecTanus — 6 4acos.



2. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI

2.1. O0bEéM TUCHUIIMHBI U BUAbI Y4e0HOii padoThI

Buj y4eOHbIX 3aHATHI

O0BEéM yacoB

ceMecTp Hroro

1 2
YueOHas Harpy3ka (Bcero) 150 190 340
O6sizaTeqIbHAs ayIMTOPHAsi HArpy3ka (Bcero), B ToM 142 178 322
4yHciie:
- KLU 70 88 158
- IPAKTUYECKUE 3aHATHUS 72 90 162
CamocrosiTesibHasi paGoTa 8 4 12
Koncynbranumn - 2 2
®opmMa NMPOMEKYTOUHOI ATTECTAIIMU TO TUCHHILIHHE
-nud hepeHIITPOBaHHBINA 3a4€T + - 6
-dK3aMCEH +
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2.2. TemaTnueckuii iiaH u copep:xxkanme gucuuniauabl CO0.01.03 MaremaTuka

HaumenoBanue Copaepxxanue y4eOHOro MaTepuasa, JadopaTopHble M NPAKTHYECKHeE 3AHATHS, CAMOCTOSAITeJIbHASI O0bem
pa3aesioB U TeM padoTa 00y4aImuxcs 4acoB
1 cemecTp
Pa3nes |. BBegenne
Tema 1.1. Jleknms, ypok. Marematuka B Hayke, TEXHUKE, S3KOHOMHKE, MH(OPMAIIMOHHBIX TEXHOJOTMAX U HPAKTUYECKOH 4
Beenenue nesitenibHOCTH. Llenu u 3amaun n3ydyenust Mmarematuku npu ocsoenunu npogeccuit CI10 u cneunansHocreit CIIO.
Paznes |1. Uncaa n Beruncienns
Tema 2.1. Jlekuus, ypok. Harypanbnble u nenble uyncna. [Ipumenenne npusHakoB aenuMoctu nensix uucen, HOJ u HOK, 5
HaTypaJ]],H],]e M 1eJble [OCTaTKOB 110 MOAYJIIO, AJITOPUTMA EBxnupa pis PCIICHHMA 3a4a4 B HCJIbIX YHUCJIAX.
qHcIa IIpakTHyeckoe 3ansTHe. Penienue 3a1ay ¢ LeabIMU M HATYPaJIbHBIMU YHCIAMHU. 2
Jlexuus, ypok. Panmonanbablie yncna. OObIKHOBEHHbBIE U JIECATUYHbIE APOOU, MPOIEHTHI, OECKOHEUHbIE MEPHOIU-
Tema 2.2 yeckue apoou. JleicTBUTENbHBIE Yyucia. PallnoHanbHble U MppallMOHAIbHbIE Ynucia. ApudMeTHuecKre onepauu ¢ 4
Mma 2.2. o . . o
M JNENCTBUTEIBHBIMU YuCIaMu. Moyllb AEHCTBUTENBHOTO YKCia U ero cBoicTBa. [IpuOamkEéHHbIe BRIYUCIIEHUS, IIpa-
HOKECTBO i
. BUJIA OKPYTJICHUS, IPUKUAKA U OLICHKA PE3YJIbTaTa BHIYUCICHHM.
AeHCTBUTEJIbHBIX YHCE "
IIpakTuyeckoe 3ansitue. [Iprmenenne 1po6eil U MPOLEHTOB AJIsl pelIeHUs NPUKIAAHbIX 3a7a4. [IpumMenenue npa- 4
BUJI OKPYTJIEHUS. M MOAYJISI J€MCTBUTEIBHOIO YHCIIA JUIsl PEILICHUS IPUKJIAJHBIX 3a1a4.
Jleknms, ypok. KommuiekcHble uncna. AnreOpandeckas (opma 3amMcu KOMIUIEKCHOTO uucia. Apudmerndyeckue 4
Tema 2.3. orepaluy ¢ KOMIUIEKCHBIMU yrciamu. M300paxkeHrne KOMIUIEKCHBIX YHCeN Ha KOOPIMHATHOM TJIOCKOCTH 3ajad.
KommiexkcHble yncia
JIpakTnyeckoe 3ansitne. ApupmMeTnyeckre orneparuy Hajl KOMIJIEKCHBIMUA YHCIIaMU 4
Paspea III. ®ynkuuu u rpapuxku
Jlekuus, ypok. ®ynkuus, crnocoObl 3ananus ¢GyHkuuu. B3anmuo oOpatHble ¢yHkumuu. Kommosuius ¢(yHKIMH.
I'paduk pynkumuu. DnemeHTapHBIE MpeoOpa3oBaHus rpagukoB ¢GyHku OOnacTb OmpeneneHuss U MHOXKECTBO
Tema 3.1. 3HayeHudt QyHknuu. Hymu ¢yakmum. [IpoMexyTku 3HaKomocTosHCTBa. UYETHBIE M HEYETHBIE (PYHKIMH. 10

DOyHKUUM U rpaduku

[Tepuonuueckne QyHkuuu. IlpomMekyTkn MOHOTOHHOCTH (YHKUMH. MakcUMymMbl M MHHMMYMBI (DYHKIUH.
Haubosnpiiee 1 HauMeHblee 3HaYeHne (QYHKIMM Ha IpoMexyTke. JInHeiHas, KBajpaTuyHas U JpoOHO-THHeHHas
byHKIIMKM DJIEeMEHTapHOE UCCIICIOBAHNE U TTIOCTPOCHHUE IPaPUKOB ITUX QYHKIINHN.
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IIpakTuueckoe 3ansitue. OnpenencHue Qynkuuid. Iloctpoenue u urenue rpadukoB ¢yHkwid. HMccraemoBanue

. N 9 N . . 10
¢ynkuuu. CoiicTBa JIMHEHHON, KBaIpaTUYHOM, KyCOUHO-IMHEHHOM U IpOOHO-TMHENHON (PYHKIHA.
Pa3nea IV. Crenenn u xopuu
Jlekuus, ypok. ApudmeTrnueckuii KOpeHb HATYpaJbHON CTENIEHH U eTr0 CBOMCTBA. 4
IIpakTnuyeckoe 3aHsiTHe. BpluMClIeHWE W CpaBHEHHWE KOpHEH. BbIMOTHEHHWE pacyeToB C  paguKaJaMH. 4
ITpeoOpa3oBaHMsl YUCIOBBIX BBIPAXKEHUI, COJEPIKAIIMX CTENEHU U KOPHHU.
Tema 4.1 Jlekuusi, ypok. HppanuonanbHbele ypaBHeHHA. OCHOBHBIE METOJbl PEUICHUS HPPAlMOHAIbHBIX YpPaBHEHM. 6
ApudmeTHuecKkHuii PaBHOCWIBHBIE EPEXOAbI B PELICHUHM HPPALMOHAJIBHBIX YPABHEHUM. _ _ _
KOpeHb n-oii cTenenu IIpakTuyeckoe 3ansitme. PemieHue uppauuoHalNbHBIX YypaBHeHuM. HaxoxaeHue 3HaueHW creneHel ¢ 6
Hppaumonanbuple |[PAIHOHATLHBIMU MOKA3ATEIIAMM.
ypaBHeHusi. CTeneHHast Jleknms, ypok. CpoiictBa M rpaduk KOpHA N-Off cTemeHM Kak (YHKUUM OOpaTHOM CTENEHH C HaTypajJbHBIM
dyHKIu nokaszaresnieM CTeneHp ¢ LenbIM nokaszateneM. CreneHHas (QyHKIMS C HAaTypallbHbIM M LEJbIM IoKa3areneM. EE 6
CBOICTBa U rpaduKH.
IIpakTuyeckoe 3ansitme. Brluncnenne M cpaBHeHME KOpHeW N-oit creneHu. [IpeoOpa3oBaHus YMCIOBBIX
BBIPQKEHHUM, COJEpKalIMX KOpHHU N-oif cremeHu. MccrnepoBaHue CTENEHHBIX (YHKIMHA C HATypaJlbHbIM U LIEIBIM 6
MOKa3aTelIeM.
Paszpen V. Iloka3zarejibHas, JorapupmMuyeckas, TPHTOHOMETPHUYECKHE (PYHKIHNH
Tema 5.1. Jleknus, ypok. CreneHnp ¢ palioHaIbHBIM Moka3areieM u e€ cBoiicTBa. [lokasarenpHas QyHKIMS, €€ CBOWCTBA U
IToxa3aTenbHasn rpaduk. Mcnonbs3zoBanue rpaduka ¢GyHKUMU JUisl peuieHus ypaBHeHuil. [lokazaTenbHble ypaBHeHUs. OCHOBHBIE 6
dpyHkuus. METO/Ibl PEIICHNUs] TOKA3aTeIbHbIX YPAaBHEHUH.
IokazarenbHbIE . .
ypaBHeHus IIpakTHyeckoe 3ansTue. VccnenoBanue nokasareabHol QyHKIUH. Perienne mokazaTelbHbIX YpaBHEHU. 6
Jlekums, ypok. Jlorapupm uymcna. CpoiictBa norapupma. Jlecatuunble U HaTypajibHble JIOTapU(MBL
T 5 [IpeobpazoBanue BbIpakeHHH, conaepkaumux jorapudmsel. Jlorapupmuueckas ¢yHkuus, e€ cBoiicTBa U rpaduk. 6
Mma 5.2. .
1 ema Vcnonb3oBanue rpaduka GyHKIUY JUIs peLIeHUs] ypaBHEHHH.
orapupMuyecKas
£ ® IIpakTuyeckoe 3ansitue. Boruncnenue u cpaBHeHue Jorapudmos. JlorapupmupoBaHve M NOTEHUUPOBAHUE 5
YHKIIUS. .
BBIPAKCHH.
Jlorapudpmuueckue P =
J— Jlekuus, ypok. Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOJbI PELICHHS JOTapH(PMUUYECKUX YpaBHEHHH. 4
yp PaBHOCWIIBHBIE TEPEXO0/Ibl B PEIICHUHU JIOTapU(PMUUECKUX YPABHEHUI.
IIpakTHyeckoe 3aHsiTHe. PenieHne J0orapuMUIECKUX YpaBHEHUH. 6
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Jlekuus, ypok. Tpuronomerpuueckasi OKPYKHOCTb, OIpEICIIEHHE TPUTOHOMETPUYECKHX (QYHKIUN YHCIOBOTO
aprymenTa. CuHYC, KOCHHYC, TAHI'€HC M KOTaHI€HC YHUCIOBOro aprymeHTra. OCHOBHbIE TPUTOHOMETPHUYECKUE

dopmynel. Tpuronomerpuueckue GYHKIMH, WX CBOHCTBA W rpaduku. APKCHHYC, apKKOCHHYC U apKTaHTEHC 10
YHCJIOBOTO APIyMEHTA.
IIpakTHyeckoe 3anaTHe. PagnanHas Mepa yriia. BeruncieHnue cuHyca, KOCUHYca, TAaHI€HCA U KOTaHI€HCa 4YucIia.
Tena 5.3 Pemenne 3amau Ha mpeoOpa3oBaHUe CYMMBI TPUTOHOMETPHECKHX GbyHKIMI B Mpou3BeAeHHE, NMpeoOpa3oBaHUe 10
TpuronomeTpHuecke MIPOU3BEICHUS TpI/IFOHOMeTpI/I‘IeCKI/Di (GYHKIMI B CyMMY. .
dynxumm. Jleknus, ypok. Peuienue NPOCTEHIIMX TPUrOHOMETPUYECKHX YPABHEHHH H HEPABEHCTB. Meroasl pemieHus 6
Tpuronomerpuueckue |TPHTOHOMETPUUECKHX yPABHEHHUH. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBHIPAKEHUH.
YPaBHCHMA N IIpakTuyeckoe 3ansiTMe. PemieHue 3agady Ha NPOCTEHIIME TPUTOHOMETPUUYECKHE YpPAaBHEHHS M HEPABEHCTBA. 8
BbIPA’KECHUHA [TpeoOpazoBaHre TPUTOHOMETPUUECKUX BBHIPAKEHUH.
CAMOCTOSATEJIBHAS PABOTA OBYUYAIOLIUXCA
CamocrosiTenbHas paboTa ¢ KOHCIIEKTaMH 3aHITHIA, METOAMYECKUMU MTOCOOUSIMHU:
- TIOATOTOBKA K YCTHBIM U MTUCBMEHHBIM OIPOCaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, IK3aMeHY; 8
- TopaboTKa MaTepHaioB ypoKa COCTaBICHUEM CXeM, TaOJIHIL;
- BBINOJHEHUE PacyeToB (110 3a/1aHHBIM YCIIOBHSIM)
Bcero 1 cemectp 150
2 cemecTp
Paznen V1. Hauana maTeMaTH4ecKoro anajimnsa
Jlexuus, ypok. IlocnenoBarenbHOCTH, crIOCOOBI 3aJaHUs MOCeN0BaTeIbHOCTEH. MOHOTOHHBIE U OrpaHUYEHHbIE
noclneaoBaTenbHOCTU. McTopus aHanm3a 0eCKOHEYHO ManbiX. ApudMeTudeckas 1 TeoMeTpUUecKas MPOTrPECCUU.
Tema 6.1. beckoneuno yoObIBaromas reoMerpudeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKON 4
HocnexosareasHoCTH H nporpeccuu. [Ipeaen nociaenoBaTeNbHOCTH.
Nnporpeccuu
IIpakTuyeckoe 3ansitue. UricioBas Mociae10BaTENbHOCTh, CIIOCOOBI €€ 3a/laHusl, BBIUMCICHUS YIEHOB IMOCIEI0Ba- 4
TEJIBbHOCTH. BhIuncnenue npezesna nocie10BaTeIbHOCTH.
Jlexuusi, ypok. HemnpepbiBHble ¢GyHKIIMM U uX cBoiicTBa. Touka pa3pbiBa. ACUMNTOTHI TpaduKOB (GYHKITHMA.
Tema 6.2. CpolicTBa (YHKIMI HENPEepBIBHBIX HA OTpe3ke. MeTon HMHTEpBajoOB Ui pelIeHHs HepaBeHCTB. [IpuMmeHeHue
HenpepbiBHBIE CBOMCTB HEMpPEPBIBHBIX (PYHKIMI 1151 pemeHus 3anad. [lepBas u Bropas mpousBonnble GyHKIMUA. OnpeneneHue, 12

¢pynxnun. Ilpoussonnas

reoMeTpuueckuil u ¢uszndeckuii cMbicn npou3BonHoW. [IpomsBoanbie 31emeHTapHbIX ¢GyHKUMA. [Tpom3BomHas
CYMMBI, IPOU3BEICHMS], YACTHOIO U KOMIIO3HIIHH.
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IIpakTnyeckoe 3ansaTue. IlpaBuna u Gopmynsl auddepenunpoBanus, Tadiuna MPOU3BOIHBIX 3JIEMEHTAPHBIX

¢bynkuuii. HccnenoBaHue (yHKIMHM € HOMOIIBIO Ipou3BoAHOM. HaxoxaeHue HamOousblIero, HaMMEHBLIETO 12
3HAYEHUS U SKCTPEMaIbHbBIX 3HAUCHUH (YHKITUH.
Tema 6.3. Jleknus, ypok. IIpumeHeHue Npou3BOAHOM K HCCIEAOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBI. 8
HccnenoBanue Haxoxxnenre HanOoJbIIero 1 HAMMEHBIIETO 3HAYCHNUS HEMPEPhIBHON (PYHKIIMU HA OTPE3KE.
(Gynxuumii ¢ nomoumpio |[pakTuyeckoe 3ansTue. [IpuMeHeHHe MPOU3BOMHON JUIS HAXOXKACHHMS HAWJIYYIIETO DEIICHHS B MPUKIAIHBIX 8
NPOU3BOAHOM 3a/1a4ax, JJIs ONpeiesIeHUs] CKOPOCTH U YCKOPEHMs Mpoliecca, 3aJaHHOro (hopMyIioi min rpa)uKoM Ha OTPE3KE.
Pasznea VII. IlepBooOpa3Hasi 1 HHTerpaJ
Jlekuus, ypok. [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBoOOpa3HbiX. [lepBooOpa3Hbie 3JIeMEHTApHBIX ()YHKIIUM.
Tema 7.1. [TpaBuia HaxoX/I€HUS IEpBOOOPA3HBIX ONpeeNEHHOro uuTerpana no gopmyne Hetotona-Jleitouuua. Ilpumenenue 10
MepBooOpasnast u  |MHTCIPAa JUIsl HAXOXK/ICHHS [UIOMACH MIIOCKUX (buryp reoMeTpuYecKux Tel
HHTerpaJj IIpakTHyeckoe 3anaTHE. Boruncienne uaTerpanos. [IpuMeneHne nHTErpata K BRIYMCICHHIO (U3NIECKUX BEIUINH 10
Y TUIOILAJEH.
Paspen VIII YpaBHeHusi M HepaBeHCTBA
Tema 8.1. Jlexknms, ypok. OCHOBHbIE METO/Ibl pEIIEHHs TOKA3aTeNbHBIX U JIOTapu(MHUECKIX HepaBeHCTB. OCHOBHBIE METO/IbI
HppaunuonajbHble, |pelIeHUS UPPAlMOHAIBHBIX HEPABEHCTB. I'paduueckre MeTo bl pelIeHns] HPPalMOHAIbHbBIX, TI0KA3aTEIbHbIX U JOora- 8
noka3ateJibHble U |pU(MUYECKUX YPABHEHUI U HEPABEHCTB
Jorapupmuyeckue |[IpakTudeckoe 3aHsiTHe. OCHOBHBIE NIPUEMBI PEIIEHUS MPPALMOHAIBHBIX, JIOTapU()MUUECKUX, OKAa3aTeIbHbIX U 8
HEPAaBEHCTBA TPUTOHOMETPUUECKUX HEpaBeHCTB. Vcrob30BaHue CBOMCTB U rpaduKkoB PYHKINMN I pellieHUs] HEPaBEHCTB.
Paznen IX. I'eomeTpus
Jleknms, ypok. OCHOBHBIE MpOCTpaHCTBeHHBIE (urypbl. [IoHATHS cTepeoMeTpuu: TOYKa, MpsMas, IIOCKOCTH,
npoctpancTtBo.  [loHsATHSA:  mepecekaromuecss  IUIOCKOCTH, — IepeceKaloluecs mpsiMass U [JIOCKOCTH; 2
Tema 9.1. MOJYIPOCTPAHCTBO. MHOTOrpaHHMKH, H300paXeHHE MPOCTEHIINX TMPOCTPAHCTBEHHBIX (QUIyp. AKCHOMBI
BBeleHne B CTEpEOMETPUH U MEPBbIe CIEACTBUS U3 HUX. VIcTOpUs pa3BUTHS CTEPEOMETPHUH.
CTepeoMeTpPHIo IIpakTuyeckoe 3ansitne. OCHOBHbIE MpaBWJIa H300paKEHUS HAa PUCYHKE IUIOCKOCTH, IMapalljieNIbHbIX MPSMBIX
(oTpe3koB), cepeauHbl oTpe3ka. CriocoObl 3a1aHus MPSAMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAYSHUS MPSIMBIX U 2

miockocteit. Ceuenusi. M3o0paxkenre cedeHui mupamMuabl, Kyoa v MPU3MbI, KOTOPBIE TTPOXOIAT yepes ux peéopa.
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Tema 9.2.
B3anmnoe
pacmnoJjiokeHue NpsaMbIX
B MIPOCTPAHCTBE

Jleknusi, ypok. B3aumHoe pacnonoxenue npsMbeix B IpocTpaHcTBe. CkpeniuBarouivecst npsmsele. I[Ipusnaku
CKpEIIMBAIOIIKUXCSA NpsAMbIX. [lapayuienbHble mnpsMble B NPOCTpaHCTBE. TeopeMa O CYHIECTBOBAHMHU U
€JMHCTBEHHOCTHU IIPSIMOM ITapajuIeIbHOM JAHHOW IIPSIMOM, MPOXOIALIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JIeKallleu
Ha JIaHHOM NpsAMOH. Jlemma 0 nepecedyeHny MapajjiesIbHbIX MPSMBIX IUIOCKOCTBIO. [lapaienbHOCTh TPEX MPSMBIX.
Teopema 0 TpEX mapayuIeNIbHBIX IPSAMBIX. TeopemMa O CKPEIIMBAKOLIUXCS IPSAMBIX. YTOJI C COHAIPaBICHHBIMU
CTOPOHAMU. YTOJ MEXAY IPSIMBIMHU.

IIpakTnuyeckoe 3aHsTHe. IIpU3HakM B3aMMHOIO pACIOJIOKEHUs MPAMBIX. YIOoid MeXAy IpsMbelMH. B3anMuoe
pacmonoXeHue MNpsAMBIX U IUIOCKocTed. IleprneHauKymnsip ¥ HakiIOHHAs K IUIOCKOCTH. YTOJd MEXAy IpsIMOH H
IJIOCKOCTBIO. TeopeMbl O B3aMMHOM PACIIOJIOKEHUHU IPSAMOM M IUIOCKOCTH. Teopema O Tpex NEepHeHAUKYJspax.
[Tpu3Haky ¥ CBOMCTBA MAapaJUIEJIbHBIX U NEPIEHAUKYISIPHBIX IUIOCKOCTEH. PaccTosiHME OT TOYKHM 10 IUIOCKOCTH, OT
IPSIMOM 10 IUIOCKOCTH, DPACCTOSHHUE MEKIAY IUIOCKOCTSMH, MEXAY CKPEUIMBAIOIIMMUCA MPSMBIMH, MEXIY
IIPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

Tema 9.3.
MapajeabHOCTH
NPAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

Jlekuus, ypok. IloHATHA: NMapauIeNbHOCTh NMPSAMOM M IIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak mapasuiesbHOCTH
IpsIMOM U TUIOCKOCTH. CBOMCTBA MapajlIeIbBHOCTH NPSAMOM U IJIOCKOCTH. [ 'eoMeTpuuecKkue 3a1auu Ha BBIYMCIICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C MApaJUIebHOCTBIO TMpPSAMBIX M IUIOCKOCTed B mpocTpaHcTBe. (CBolicTBa
napajuieaenunena u npusMsl. Iapamnensaelie miockoctu. IlpusHaku napamieabHOCTH ABYX IIIOCKOCTER. Teopema o
MapaJUICIbHOCTH W E€AMHCTBEHHOCTH IIJIOCKOCTH, IPOXOJSAIIEH dYepe3 TOYKy, HE NPHHAUICKANIYI0 JaHHOU
IUIOCKOCTH U ciencTBus U3 He€. CBOMCTBA MapajuIeIbHBIX MJIOCKOCTEN: O MapajuIeIbHOCTH NPSAMBIX MEPECEUCHUS
IpU NEPECEUEHUN JBYX NapauIeIbHBIX IUIOCKOCTEH TPEeThel; 00 OTpe3kax MmapauleIbHBIX MPSIMbIX, 3aKIFOUEHHBIX
MEXY NapaJuIeIbHBIMU IUIOCKOCTSMHU; O IIEPECEYCHUU NIPSIMOM C IBYMs MTapaJlIeIbHBIMU IIOCKOCTAMU

IIpakTnueckoe 3ansaTHe. IlocTpoeHHME cedyeHUs, NPOXOIAIIECIO 4YEepe3 JAHHYK IMpsSMYI0 Ha 4Yeprexe H
NapajuIeJIbHOro Apyrou mnpsMou. Pacuér ortHomenuit. llapamnensHas nmpoekuus, MPUMEHEHUE Ul OCTPOCHUS
ceueHMi Ky0a U nmapauieaenunesaa.

Tema 9.4.
IlepnieHAUKYISIPHOCTH
NPAMBIX U IJIOCKOCTEH

B IPOCTPAHCTBE

Jlekuus, ypok. IleprieHquKyISpHOCT MPSAMOM U INIOCKOCTH. 1IpU3HaK neprneHuKyISpHOCTH IPSAMOM U IJIOCKOCTH.
Teopema 0 CyHOIECTBOBAaHMM W E€AUHCTBEHHOCTH TMPSMOM, MNPOXOAAIIEN Yepe3 TOYKy MpPOCTPAHCTBA U
NEPHEHAUKYIAPHOM K IUIOCKOCTH. [IIOCKOCTM W INEepHneHAMKYIsSpHbIE HMM IpsiMasi B MHOIOIPaHHUKAaX.
[lepnienaukynsip u HakiaoHHas. Teopema o Tp€x mnepneHAuKynspax (mpsmas U oOpaTHas). Yroia Mexay
CKpeUIMBaloIMMUcss OpsMbIMU. [locTpoeHune cedeHuil KkyOa, MpU3MBI, TMPaBUIBHON NHpPaMUIbl C TOMOUIBIO
OpPTOTOHAJIBHOW ITPOEKIIUH.

IIpakTuyeckoe 3ansTHe. IlocTpoeHue mnepneHauKyiaspa M3 TOYKM Ha mpsMyro. CUMMETpUs B IPOCTPAHCTBE
OTHOCHUTENIBHO IUIOCKOCTH. [Im0oCKOCTH cuMMeTpuii B MHOrOTpaHHHMKax. [Ipu3Hak mepneHAUKYISIPHOCTH MPSIMON U
IIJIOCKOCTH KAaK CJIEACTBUE cuMMeTpui. [IpaBuibHbIE MHOIOIpaHHUKU. Pacdér pacCTOSHMN OT TOYKHU [0 IIJIOCKOCTH.
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Tema 9.5.
YrJabl 1 paccToOSIHUS

Jlekuusi, ypok. ['eomerpuueckre MeTOJbl BBIYMCIEHUS yIJla MEXAY IpPSMbIMH B MHOTOTpaHHMKax JIByrpaHHbIH
yrojl. CBOWCTBO JIMHEHHBIX YIJ0B JAByrpaHHoro yria. llepnenaukymnsipHeie miaockocTd. CBOWCTBA B3aUMHO
NEPIEHAUKYISPHBIX IUIOCKOCTER. [Ipu3HaK NepneHIUKYISIPHOCTH IUIOCKOCTEH; Teopema O MPsAMOU IepeceUeHHUs
JIBYX IJIOCKOCTEH MEPHEHAUKYISIPHBIX TpeTbel IMITOCKOCTH. IIpsMOoyronpHbIN Mapaiienenunen; Ky0; W3MepeHws,
CBOMCTBAa MpPSIMOYTOJILHOTO MHapajenenunena. Teopema O AMaroHalnd MPsIMOYTOJIBHOTO MHapajuiesienunena u
CJIE/ICTBHE U3 HEE.

IIpakTuyeckoe 3ansaTue. CTepeoMETpUUECKUE U NPHUKIIAIHBIE 337a4H, CBA3aHHBIE CO B3aUMHBIM PaCIOJIO0KEHUEM
OpSAMBIX U IJIOCKOCTH. OIlycKaHWe NEPHEHIUKYJIAPOB, BBIYUCICHHE PACCTOSHUM OT TOYKU JO TOYKH; IPSIMOU;
IUIOCKOCTU. BBIYMCIIEHHE PAacCTOSHMM MEXKIY CKPEIIMBAOIMIMMUCS MPSIMBIMA C ITOMOIUBIO MEPIIECHIUKYIISIPHOU
IIJIOCKOCTH.

Tema 9.6. Jlekuus, ypok. MHororpanHuk u ero aemeHtsl. [lupamuna. Bunsl nupamua. [IpaBunpnas nupamuaa. IIpusma.
MHororpaHHUKH [Tpsimast n HaksioHHas npusMbl. [IpaBunbHas npusma. IIpsaMoil napaienenuien, IpsIMOYToJIbHbBIM Napasuleenumes,
ky0. Teopema Diinepa. [IpaBuibHBIC MHOTOTPAaHHHKH.
IIpakTHyeckoe 3ansTHe. Boinykiibie MHOrOrpaHHUKH. IIpaBuibHbIE MHOIOIPaHHUKHU.
Tema 9.7. Jlekuusi, ypok. IloHsiTe BekTOopa Ha IUIOCKOCTH M B mpocTpaHcTBe. CyMMa M pPa3HOCTb BEKTOPOB, IPaBUIIO
BekTopsbl B napasenenumesia, YMHOXKEHHE BEKTOpa Ha YHCIIO, pa3siokeHHe BEKTopa Mo 0a3ucy TpEX BEKTOPOB, HE JISKAIIUX B
NMPOCTPAHCTBE OJHOM TIOCKOCTH.
IIpakTHyeckoe 3ansTHe. Boruncienue yria Mexay BeKTopamu B mpocTpancTse. [Ipocreiiine 3agauu ¢ BEKTOpaMHU.
Tema 9.8. Jlexknms, ypok. O0béM Tena. O0bEM npsMoyrosibHOro napaienenumnena. CTepeoMeTpruuecKie 3a1auu, CBSI3aHHbIE C

O0bEM MHOTOrpaHHMKA

00BEMOM TpsiMOyToJibHOTO Napauienenunena. O0bEM npsmoi npusmsl. Popmyna o0bEMa nupamuipl. OTHOLIEHHE
00BEMOB MTUPAMHUJT C OOILITIM YTIIOM.

IIpakTnyeckoe 3ansaTue. CTepeoOMETpUUYECKUE 3a/1a4, CBS3aHHBIC C BBIYUCICHHEM OOBEMOB TPSIMOM MPU3MBI U
MpamMubl.

Tema 9.9.
Tena Bpamenus

Jleknusi, ypok. [{ummaapudeckas moBepXHOCTh, 00pa3yronme NUINHAPUYECKON moBepxHocTH. [{ummamp. [psmoii
KpyroBod I1wnuHAp. [lmomans moBepxHOCTH IUIMHApPA. KoHMYeckas MOBEPXHOCTb, OOpa3yIOIIUE KOHUYECKOU
noBepxHOcTH. Konyc. CedeHne KoOHyca IIJIOCKOCTBIO, MapajuieIbHOM TIJIOCKOCTH OCHOBAaHHUS. Y CEUEHHBIA KOHYC.
N300pakeHrne KOHYCOB M yCEYEHHBIX KOHYCOB. [lmomans O0OKOBOI MOBEPXHOCTH M MOJHOW MOBEPXHOCTH KOHYCA.
Cdepa u map. Ilepeceuenue cdepsl U mapa ¢ IMMIOCKOCThIO. Kacanume mrapa m cdepbl TUIOCKOCThIO. Bum u
u3oOpaxkeHue mapa. YpaBHenue cdepsnl. [Inomans chepbl u e€ vacteit. Cummerpust chepsl U mapa. Paznuunbie
KOMOMHAIIMU TeJl BPAalIeHHUsI U MHOTOTPaHHUKOB.

IIpakTnueckoe 3anaTue. CTepeoMeTpUUECKHUE 3a/1a4yl HA BBIYMCIIEHUE, TTOCTPOCHUE CEUCHHM LUIUHApPA, KOHYCA.
[TpuknagHbIe 3a1a4M, CBSI3aHHBIC C TUJIMHAPOM.
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Tema 9.10.
I1omaau noBepxXHOCTH
H 00bEMBI KPYIJIBIX TeJl

Jlekuusi, ypok. O0péM mmnmHapa. Teopema 00 00béMe mnpsMoro IwiauHApa. Ilnomaan OOKOBOM M TOJHOM
MOBEPXHOCTH IMHApa. O0bEM Konyca. [1nomanu 60KoBOW U MOJHON NMOBEpPXHOCTH KOHYca. CTepeoMeTpuyecKue
3a]a4, CBA3AHHBIC C BBIYMCIEHUEM O0BEMOB LMIHHIpPA, KoHyca. O0bEM 1apa U mapoBoro cexkropa. Teopema 00
00Béme mapa. [lnomans cheprr. CooTHOMEHHS MEXTY TUIOMAASIMI MOBEPXHOCTEH 1 00bEMaMu MOTOOHBIX Tell.

IIpakTnyeckoe 3ausitue. CTepeoMETPHUSCKHE 3a]]a41, CBI3aHHBIE C BBIYMCICHHEM 00BhEMOB I11apa. [Togo0HbIe Tena
B mpoctpaHcTBe. M3meHnenue oOwnéma mpu momoOmm. CTepeoMeTpHUYeCKUE 3aJaud, CBS3aHHBIC C BBIYHCICHHEM
00BEMOB TeJ U TJIOMIACH MTOBEPXHOCTEH.

Pa3nes X. Kom0nHaTopuka u Teopusi BeposATHOCTel

Tema 10.1
CayuaiiHble ONbITHI,
cJIy4yaiiHble COOBITHS U
BEPOSAITHOCTH COOBITHIH

Jlekuusi, ypok. CrnyyaiiHble 5KCIIEPUMEHTHI (OIBITHI) U CIy4aiHble COOBITHUS. DJIEeMEHTapHbIe COOBITUS (MCXObI).
BeposiTHOCTD citydaifHOTO COOBITHS. BeposiTHOCTH COOBITHII B OMNBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObiTusaMu KombunatopHoe npaBusio ymHoxxeHus. [lepectanoBku u dakropuan. Yucino coueranuii

JIEeMEeHTBI IIpakTuyeckoe 3ansTHe. PerieHne KOMOMHATOPHBIX 3a7a4. Pa3Merienus, coueTaHus ¥ epecTaHOBKHU.
KOMOMHATOPUKH
Tema 10.2 Jlekuusi, ypok. Ilepeceuenue, oObeIMHEHHE MHOXXECTB M COOBITHH, MPOTHUBOIOJIOXKHBIE COOBITHI. Dopmyra

Omnepanun Hax
MHOKEeCTBAMH U
coopITusIMH. CJI0:KEeHHE
U YMHOKeHHe

CJIO’KEHUSI BEPOSITHOCTEH. Y CIIOBHAsI BEPOSITHOCTh. Y MHOKE€HHE BeposiTHOcTed. dDopmyrna ycloBHON BEpOSTHOCTH.
Hezasucumele coOBITHS.

BEPOATHOCTEH.
YciaoBHas
BEPOSAATHOCTD. .
IIpakTuyeckoe 3ansTHe. Beruncienue BeposiTHOCTEN. Perienue 3a1ay Ha HE3aBUCHUMBIE U 3aBUCUMbBIE COOBITHSI.
He3aBucumblie coobITHS
Tema 10.3 Jlexknms, ypok. bunapHelii ciy4aiiHblii onbIT (MCHBITaHME), ycrex W Heynada. HezaBucumble ucnbitanus. Cepust
Cepun HE3aBHCUMBIX HCIBITAaHUN A0 mepBoro ycnexa. Cepust He3aBUCUMBIX ucnblTaHUM beprymmm. CinyvaiiHsiii BeIOOp U3
MOCJ1eI0BATEJbHBIX |KOHEUYHOW COBOKYITHOCTH.
HUCIIBITAHMH.

Hcnbitanusa bepuyaim.
CayyaiiHblil BbIOOD U3
KOHEYHOI
COBOKYITHOCTH

IIpakTuyeckoe 3ansiTue. [IpencraBienue YNCIOBBIX JaHHBIX. PellieHne npakTH4ecKux 3afad ¢ MIPUMEHEHUEM Cepuu
MOCJIETOBATEIIbHBIX UCTIBITAHUH.
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Jlekuusi, ypok. CiyuaiiHas BenuuMHa. PacnpeneneHue BeposTHocTeil. I'eomerpuueckoe pacmpeesieHue.
bunoMuaneHOe pacnpezaenenue. MaremMaTuueckoe OXHMJIaHHUE CIy4alHOM BelnMuMHbBI. MaremaTuyeckoe OXHIaHue

Tema 10.4 TEOMETPUYECKOTO W OWHOMHAIBHOTO pachpeseneHuil. Jlucrepcus W craHmaptHoe oTkioHeHHe. (CBoiicTBa 4
Cay4aiiHble BeJIMYMHBI | AUCIIEpCUHA. MaTeMaTUYECKOE OKUAAHNE NPOU3BEICHUS U JUCIEPCHUS CyMMBl HE3aBUCHUMBIX CIy4YalHbBIX BEJIWYHH.
U pacnpeneiaenuss | Jucnepcus OMHOMUAJIBHOTO PACHpPEIENICHHUSI.
IIpakTuyeckoe 3ansitue. [IpeacraBineHre YUCIOBBIX NaHHBIX. PelleHHe MPaKTUYECKUX 33]a4 C MPUMEHEHHEM 4
BEPOSATHOCTHBIX METOOB.
Jlekuusi, ypok. I'eHepasibHas COBOKYIIHOCTh U CllydailHas BbIOOpKAa. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OlIeHKa CpeJHero M JUCHEPCHUU TeHEePaTbHON COBOKYITHOCTH C MOMOIIbIO BBIOOPOYHBIX 6
XapaKTEPUCTUK.
Tema 10.5 IIpakTuyeckoe 3ansTue. [IpencraBienre YuCIOBBIX JaHHBIX. PelieHne npakTH4ecKux 3a1a4 ¢ IPUMEHEHUEM BEPO-
JIeMeHThI SATHOCTHBIX MeTO/10B. OIICHHBaHUE BEPOATHOCTEH COOBITHH O BBIOOPKE. BhIuncienne 10BepuTe-HOTO HHTEpPBAJIa 6
MaTeMaTHueckoii /YD1 OLCHKH 'CHEPAIbHON CpeaHen
CTATHCTHRH CAMOCTOATEJIBHASA PABOTA OBYYAIOIIIUXCSA
CamocrosTenpHas paboTa ¢ KOHCIIEKTaMU 3aHATHH, METOMYECKMMHU TTOCOOMSIMU:
- TOJTrOTOBKA K YCTHBIM M MMHCbMEHHBIM OIPOCaM, KOHTPOJIbHBIM paboTaM, 3a4eTy, IK3aMEHY; 4
- 10pabOTKa MaTepUalIOB ypoKa COCTaBIEHUEM CXEM, TaOJIMIL;
- BBINOJIHEHUE pacyeToB (110 3a/1aHHBIM YCIIOBHSIM)
Bcero 2 cemecrp: 190
Koncyabrauumn 2
IIpomexyToUyHas aTTECTALMSA 6
Bcero yacos 340
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3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI JUCHUITJIMHBI

3.1. UcnoJib30BaHNe AKTHBHBIX U HHTEPAKTHBHBIX (pOPM NpPOBeIeHUS

JUis TOATOTOBKY CHEIHAIMCTOB CPEIHETO 3B€HA B 00pa30BaTEIbLHOM IPOIECCE MINPO-
KO MCTIOJIB3YIOTCS Takue (GOpMBbI IPOBECHUS 3aHATUN KaK: JICKIHUS U TPAKTUICCKOE 3aHSITHE.
B o6pazoBaTebHOM IPOIECCE UCTIONIB3YIOTCS CISAYIONINE METOIBI O0yUeHUSI:

- CJIOBECCHBIC,
- IPAKTUYCCKUC,
- HpOGKTHHﬁ MCTOA.

[TpuMeHSIOTCS cleayoI1e COBPEMEHHbBIE 00pa30BaTEIbHbIE TEXHOIOTHH:
- KOJUIEKTUBHAs CUCTEMa O0yUYeHUs;
- TEXHOJIOTUSI COTPYIHUYECTBA;

AKTHBHBIC U HHTEPAaKTUBHBIC ()OPMBI IIPOBEICHHSI 3aHATHH, HCIIOJIb3yeMbIe B y4eOHOM poIiec-

ce
Cemectp | Bun 3anarus Tema 3ansaTHs AKTHUBHBII, UHTEPAKTUBHBIN
METOA
Jlexuus, ypok |Pa3BuTue NOHATHUSA O YHUCIIE. CrnoBecHble
Texims, ypox @yHKIMM HUX  CBOWCTBA W IIpoexTHbII
rpaduku.
1 cemectp |TIpakTHueckoe Crenenu u KOpHU [IpakTnueckue
3aHATHE
Onpenenenue norapupma. Oc- CrnoBecHble
Jlexuusi, ypoK [HOBHOE Jorapu(pmMuueckoe Tox-
JECTBO.
Jlexuusi, ypok |OCHOBBI TPUTOHOMETPHH. CrnoBecHble
IIpakTnueckoe| [IponsBonHas u ee IpuUMEHEHHE. [IpaxTnueckue
3aHATHE
Jlexuus, ypok (ITepBooOpa3Hasi u MHTErpal. CrnoBecHble
2 cemectp | JIekuus, ypok |YpaBHEHHs U HEPABEHCTBA. CrnoBecHble
[IpakTueckoe MHOrOrpaHHUKH. [IpakTnueckue
3aHATHE
Jlexuusi, ypok | Ds1eMeHThl KOMOMHATOPHKH. CrnoBecHble

3.2. Y4e0HO - MeTOIHYECKOE O0ecIIeuyeHne

CBCI[CHI/IH 00 OJICKTPOHHBIX IMOJIHOTCKCTOBLIX pECypcCax, NOCTYIl K KOTOPBIM obOecrnieunBa-
C€TCS HAa OCHOBAHWU NPSAMBIX TOT'OBOPOB.

[lepeyeHb NOKYMEHTOB, NOATBEPKAAIONINX HAIMYME/TPABO HUCIOIb30BAaHUS HU(QPOBBIX (SIEKTPOH-
HBIX) OubMoTek, I6C

Kontpakr Ne 146/1Y or 29.01.2024 (3BC
2024 1. ZNANIUM.COM>) 29.01.2024 — 28.01.2025
2025 5 JINIeH3UOHHBII KOHTPAKT No 01.12.2023 — 30.11.2024
' 10469/23PROF/362/1Y (D1neKTpOHHBIA pecypc T —
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf

CIIO «PROFobOpazoBanuey)
JIntensuonnblii KoHTpakT Ne 226//1Y ot
3. 25.07.2023 (3BC Opaiir - CIIO) 05.08.2023 — 04.08.2024
Kourpakr Ne IT/11-014029/12/0014/415/AT ot
4 29.12.2023 Ha OCTaBKY TOBApOB (IEepHoanYe- 01.01.2024 — 31.03.2024
' CKHX M3JaHHUI)
Jorosop Ne101/HDB/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
5. (HarmmonanmpHas 2JIEKTPOHHAS OMOINOTEeKa (TIpostoHTaIUsA 10
(HDEB)) 28.03.2027)
6. Konrpakt Ne 34/T or 1 1.03.202v4 Ha IpHo0- 01.04.2024 — 31.12.2024
pETEHNE HEPUOANYECKUX U3HAHUI
7 AKT BBOJAa B DKCIUIVATAIMIO ODJIEKTPOHHOU Becehotio
' 6ubmorexu BCAY Ne 33 or 19.01.2016 poHH

ObecnieueHHOCTh YU€OHOM JIMTEpaTYpO PH peaan3aiy padoyei mporpaMmbl

3.2.1.OCHOBHBIE UCTOUYHHKH:

1. Anmumos 1. A., Komsrun 0. M., TkauéBa M. B. u ap. Maremaruka: anredpa u
Hayajla MaTeMaTHYECKOTO aHalin3a, TeoMeTpus. Anredpa W Havajga MaTEMaTHYECKOTO aHa-
mu3a 10-11 kmacc. ba3oBenii 1 yriryOn€HHbINA YpoBHU. DieKTpoHHas Gopma yueOHuKa. — M.:
AO «M3parensctBo «lIpocBemenne», 2023. -463 c. - [OU] — Pexum npocrymna:
<URL:https://e.lanbook.com/img/cover/book/334391.jpg>.

2. Aranacsu JI.C., byry3oB B.®., Kagomues C.b. u ap. Matemaruka: anrebpa u
Hayaja MaTeMaTH4YecKoro aHanusa, reomerpus. l'eomerpus. 10-11 kmacc. bazoBbii u
yr1yOnéHHbI ypoBHH. DieKTpoHHas ¢opma yueOHuka. - M.: AO «M3narensctBo «IIpo-
CBEIIICHUEY, 2023. - 287 C. - [DU] - Pexum JOCTYyTIA:
<URL:https://e.lanbook.com/book/334397>

3.2.2. JlonmoIHUTEIbHBIC UCTOYHHUKH:

1. bapaymkun B. B. Dnementsl Bbicmied MmareMatuku. YuyeObHuk. B 2-x Tomax. 1,
MaremaTtuka. DJIeMEHTHI BbICIIeH MaTteMaTuku: YueOHHK: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCp, 2020 - 304 C. - [DU]. - Pexum
nocryna: <URL:https://znanium.com/catalog/document?id=353019>

2. bapnymkun B. B. DnemeHnTtsl BbIcmIeld MaTeMaTHKd. YueOHuWK. B 2-x Tomax. 2,
MaremaTuka. DjIeMeHThl BBICIIEH MaTeMaTHKH: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KYPCy, 2020. - 368 C. - [DU]. - Pexum JIOCTYyTIA:
<URL:https://znanium.com/catalog/document?id=346041>

3. Ilumages, B. C. Maremarnka: YueOHuk u npaktukym / [llunmages B. C. ; mon pen.
Tuxonoa A. H. - 8-e u3n., mep. u gom .- DnekTpoH. naH. - Mocksa: M3natenbctBo FOpaiir,
2021.- 447 c. - [DU]. - Pesxum moctyma: <URL:https://urait.ru/bcode/469417>.

4. I'yceB B. A. T'eomerpusi: Yuebnoe nocodue / I'yceB B. A., Koxyxos U. b., [Ipokodses
A. A. - 2-e w311, HCIIP. | JIOM.- DJIEKTPOH. naH. - MockBa: M3narensctBo KOpaiit, 2021.- 280 c. -
- [BU]. - <URL:https://urait.ru/bcode/474920>.

3.2.3. Meronuueckue U3aaHus:
1. MaremMaTuka: METOAMYECKHE YyKa3aHUS 110 OCBOCHUIO JIUCHUIUIMHBI U
CaMOCTOSITENILHON paboTe s 00ydJaromuxcsi Ha OCHOBE 0a30BOTO YPOBHS OCHOBHOTO OOIIEro
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https://library.vsau.ru/wp-content/uploads/2023/12/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://e.lanbook.com/img/cover/book/334391.jpg
https://e.lanbook.com/book/334397
https://znanium.com/catalog/document?id=353019
https://znanium.com/catalog/document?id=346041
https://urait.ru/bcode/469417
https://urait.ru/bcode/474920

00pa3zoBaHus MO CIECIHATBHOCTIM CPEIHETO MpodecCuoHaIbHOr0 00pa3oBaHus / BopoHexxckuit
TOCY/IapCTBEHHBI arpapHbiii  yHUBepcuteT, OTIOeneHne CpeaHero mpoecCHOHATBHOTO
oOpazoBanus, Kadenapa rymMaHuTapHbIX U €CTECTBEHHO-HAayuyHbIX auciumuiuH; / coct. H. T
Cnupuna.- Boponex: BopoHexXckuil TrocynapCTBEHHbIM arpapHblii yHuBepcurter, 2023 .-
[OU].— Pexum noctyma: <URL:http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. llepuoanueckue U3 JaHus

1. BectHuk BOpOHEXKCKOr0 TOCYAapCTBEHHOTO arpapHOro yYHHUBEPCHTETA: TEOpeTHYE-
CKU1 MHAYYHO-TIpaKTHYeCKui sxypHai / BopoHex. roc. arpap. yH-T - Boponex: B['AY, 1998-

3.3. MaTepua/IbHO-TEXHHYECKOE U MIPOrpaMMHOe odecriedeHne

CBCI[CHI/IH O IIPOrpaMMHOM obecrnieyeHu O6H.I€FO Ha3HAa4YCHU

Ne Ha3Banue Pasmenienue
1 | Onepaumonnsie cucreMbl MS Windows / Linux TK B HO];(IEJX’;OH cotn
5 [MakeTs! oducHbix npuaoxennit Office MS Windows / ITK B 1OKaIbHOM CETH
OpenOffice BI'AY
3 [Mporpammel s mpocmoTtpa daiinos Adobe Reader / DjVu [1K B ji0KaJIbHOM CETH
Reader BI'AY
4 bpayzepsr SAunexc Bpaysep / Mozilla Firefox / Internet 1K B nokanpHOM ceTn
Explorer BIr'AY
IIK B jI0KanBHOM CeTH
5 | AntuBupycnas nporpamma DrWeb ES BLAY
. IIK B jI0KanBHOM CETH
6 | IIporpamma-apxusarop 7-Zip BLAY
7 | Mynsrumenua npourpsiBatenb MediaPlayer Classic K s no}glalf;on cet
8 | [lnardopma onnaiin-o0y4enus eLearning server TK B sioKaitbHoH ceth
BIr'Ay
9 | Cucrema kommbroTepHoro tectupoBanust AST Test K s no}glalf;on cet

- CaiiTbl 1 HTHQOPMAIIMOHHBIE TOPTAJIbI
1. http://MmunoGpHayku.pd/ - MunucrepcTBo obpazoBanus Pd;
2. http:/edu.ru/ - ®denepanbHbiii 00pa30BaTEIBHBINA MTOPTAT;
3. http:/kokch.kts.ru/cdo/ -Tecruposanue online: 5 - 11 kmaccsr;
4. http://school-collection.edu.ru/ — DnexTponHblii yueOHuK «Maremaruka B 1mkose, XXI|
BEKY.
5. http://fcior.edu.ru/ - uapOpMAIIOHHBIC, TPEHHPOBOUHBIC U KOHTPOJBbHBIE MAaTEPHAIIBI

[Tomentenus ass BefieHHsi 00pa30BaTeIbHOIO Mpolecca U 000pyA0BaHNE

Ne HaumenoBanue o0bexTa, MOATBEPXK/1a- Anpec (MecTonosioXeHne) 00beKTa, Mo/I-
n/m IOIIET0 HAIMYHEe MaTepHaIbHO- TBEPIKAAOIIETO HATMYNE MaTepUATbHO-
TEXHUYECKOT0 00ecIeueHus, ¢ nepey- TEXHUYECKOT0 obecreueHus (C yka3aHueM
HEM HOMEpa TaKOro 0OBEKTa B COOTBETCTBUU C
OCHOBHOT'O 000pYy10BaHHUsI JOKYMEHTaMH 110 TEXHUYECKOW UHBEHTAPH-
3a11un)
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http://catalog.vsau.ru/elib/metod/m7905.pdf
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Y4yeOHass ayauTopusi JJsi TPOBEACHHUS
3aHATHH BCEX BHUJOB, B TOM 4YHCJE
IPYNIOBBIX ¥ HWHAWBUAYAIbHBIX KOH-
CyJIbTaIlMi, TEKYIIEro KOHTPOJIS U
MPOMEXKYTOUYHOW  aTTeCTallMh:  KOM-
IJICKT y4eOHOW Mebenu, TeMOHCTpaIlu-
OHHOE obopynoBaHue, y4eOHO-
HarJIsIIHbBIE TTOCOOMS

394087, Boponexckas obnacts, T. Bopo-
HeX, yil. TumwupsszeBa, 21. 3nanue yueo-
HOTO KOpITyca OTIEJCHHS CPETHETO IPOo-
deccuonanpHoro obpaszoBanus (Kopmyc
CIIO, o6mmexutue Ne 6)

Ayn. 103

VYyebnas aymurtopus. [lomemienue
JUISL CAMOCTOSITEIIbHOW PabOThI: KOM-
IUIEKT y4eOHOH mebenu, AeMOHCTpa-
IUOHHOE O00OpyAOBaHWE, Yy4eOHO-
HarJsIIHbIE TTOCOOMSI, KOMIBIOTEpHAs
TEXHUKAa C BO3MOYXHOCTBIO TIOIKIIIO-
yeHust k cetu «HTepHeT» n obecrme-
YCHUEM JIOCTYIA B AJICKTPOHHYIO MH-
(hopMaImoHHO-00pa30BaTEILHYIO

cpeny

394087, Boponexckas obnacts, T. Bopo-
HeX, yil. TumwupsszeBa, 21. 3nanue yueo-
HOTO KOpITyca OTIEJCHHS CPETHETO IPOo-
deccuonanpHoro obpaszoBanus (Kopmyc
CIIO, o6mmexutue Ne 6)

Ayn. 103
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4. ®OHJ OLUEHOYHBIX CPEJICTB, KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJINHBbI
4.1. OueHka pe3y/JbTATOB OCBOCHUS JUCIHHUILIMHBI

Pe3ysibTaThl 00y4eHus

Hepeueub JAUYHOCMHbBIX pe3)Jib-

Ilepeuens memanpeomemnsix pe-

Ilepeuens npeomemmuuix pesynb-

@®opMbI U METO/IbI KOHTPOJIS ¥
OlIeHKH

mamoe. 3yabmamoes: mamoe.
— c(OPMHPOBAHHOCT | —  yMEHHE  CAMOCTOSTENHHO | B XOI€ OCBOCHHS IUCLHILIUHBL 00y- | Dopmbl KOHMPOA 00yUenua:
OPEICTABICHUNA O MAaTeMaTUKE | ONPENEAaTh LENU IEATEIbHOCTH HaIOLMHCH I0IKEH - IPaKTHYECKOE 3aJaHue I10 pa-
KaK  YHUBEpPCAJIbHOM  S3BIKE | U COCTaBJITh Mtanpl | SMATH/MONMMATE: . bore ¢ mHpopManuei, JOKyMEH-
HayKH, CPEJCTBE MOJEIMPOBAHNS | ESATENBHOCTH; CaMOCTOATeNpHO |~  3HAYCHHC  MAaTCMATHUYCCKOH | TaMu, JIMTEPATYPOU;
SBJICHHIl U IIPOLECCOB, MIACSX H | OCYIIECTBIATh, KOHTPONHMpoBaTh | HAYKH  JUIS  PCILICHMS  33/a4, | - yCTHBIA ONpPOC (IPaKTHYECKHX

METOAdaX MaTCMaTHUKU,

— IIOHUMAaHUuC 3HAa4YNMOCTHU
MaT€MaTHuKHU JUISA HAay4YHO-
TEXHUYCCKOI'O mporpecca,

c(hOpMUPOBAHHOCTh  OTHOIIICHUSI
K MareMaTHKe Kak K 4YacTu
0OIIEYeIOBEYECKON  KYJIBTYpHI
gyepe3 3HAKOMCTBO C HCTOpHEH
PasBUTHA MaTEMAaTUuKU,
HBOJIIOIUEH MaTeMaTHYeCKUX
HACH;

— pa3BuTHE JOTHYECKOTO
MBILUIEHUS,, TPOCTPAHCTBEHHOTO
BOOOpaKeHUs, aTOPUTMHUYECKOMN

KYJIBTYPHI, KPUTUYHOCTH
MBIILUICHUS Ha YPOBHE,
HeoOXoauMoOM  Juis  Oyayluei
npodecCuoHATBHON
JeSITeNbHOCTH, JUIS TPOIOJIKEHUS
oOpazoBaHHs u
camMo00pa3oBaHMUs;

— OBJIaACHHUC MaTCMaTHYCCKHUMMU

U KOPPEKTUPOBATH ACATCIbHOCTD,
HUCIIOJB30BaTb BC€ BO3MOKHBIC

pecypchl TUIS JTOCTHKEHUS
MMOCTABJIEHHBIX nesen 51
peanu3auuu MJIAHOB
JIesATeTbHOCTH; BBIOMPATH
yCHEIIHbIE CTpaTeruu B
Pa3IUYHBIX CUTYAIIHSIX;

— yMEHUE MIPOTyKTUBHO
o0maThCcsi ¥ B3aUMOJICHCTBOBATH
B npouecce COBMECTHOM
JIeATETbHOCTH, YYUTHIBATH
MO3UIIMA  APYTHX  YYaCTHUKOB
JIESITEIIBHOCTH, 3pPeKTUBHO
paspeniaTh KOH()IUKTHI,

— BIIAJICHUE HaBBIKAMHU
MO3HABATEJIbHOM, y4eOHO-
HCCIIEIOBATENILCKOW U MMPOEKTHOM
JIeATEeITbHOCTH, HaBBIKAMU
pasperieHus npo0em;
CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MTOUCKY

BO3HHKAKOMIINUX B TCOpHUHn u
IIPAKTHUKE; HMHUPOTY U B TO IKC

BpeMs OTPaHUYEHHOCTh
IPUMEHEHUs  MaTeMa-THYECKUX
METO/I0B K aHaIu3y u
UCCIIEJJOBAHUIO  TIPOLECCOB  H

SIBJIGHUI B IPUPOJIE U OOILECTBE;

—  3HayeHWe  TMpaKTUKU U
BOIPOCOB,  BO3HUKAIOIIUX B
caMon MaTeMaTHKe JUTS
dbopMUpOBaHUA M Pa3BUTHUSA
MaTeMaTHYECKOU HAyKU;
HUCTOPUIO  Pa3BUTHUS  TOHATUSA
qyucna, CO3J1aHusA
MaTeMaTH4ECKOI0 aHaJIN3a,
BO3HUKHOBEHHUS U DPa3BUTHUSA
TEOMETPHH;

—  YHUBEpCAJIBHBII  XapakTep

3aKOHOB JIOTUKHX MAaTEMAaTHUYCCKUX
paccyXaeHH, UX MPUMEHUMOCTD
BO BCEX 001aCTIX YeJ0BEYECKOI
ACATCIIbHOCTH,

—  BEPOATHOCTHBIM  Xapakrep

3aJlaHMM, 3a7a4 Uil IIPOBEPKHU
YMEHUH U HAaBBIKOB);

- KOHTPOJIbHBIE Pa0OTHI;

Dopmvl ouenku pesynbmamue-
Hocmu 00yyenua:

TpaJMLINOHHASI CUCTEMA OTMETOK
B Oayulax 3a KaKJIyl0 BBIIOJIHEH-
HYIO0 paboTy, Ha OCHOBE KOTOPBIX
BBICTABJISIETCS. UTOIOBAsi OTMETKA.
Memoowvt Koumponsa nanpaeine-
Hbl HA NPOBEPKY yMeHUA 00yua-
owuxca:

- HCIIOJIb30BATh MOJy4YEHHbBIE
3HAHUS [Tl pellieHHs] TpaKTHye-
CKHUX 3aJa4;

- QaHAJTU3UPOBATD;

- BJIaIETh HaBbIKaMU aJITOPUTMHU-
YECKOr'0 MBIIIJICHUS;

- ONpeleNsiTh METOJ pelIeHUs
3aj1a4, pa3OuBaTh MPOIECC pere-
HUS 3a/1a4M Ha JTarbl;

- HAaXOJMTh U OIL[CHUBATH BEPOSIT-
HOCTH HACTYIUIEHUS COOBITHI B
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3HAHUSMH u YMCHUSMH,
HEO0OXOIMMBIMU B TOBCEIHEBHOMN
KU3HU, JUISI OCBOCHHS CMEXHBIX
€CTECTBEHHO-HAYYHBIX
TUCTIATLTAH u TUCIIATLTAH
npodeccnoHaNbHOTO IUKIA, IS
noilyyeHus  oOpa3oBaHUs B
o0acTax, HE TpeOyrommx
yrayOJeHHOW — MaTeMaTH4eCKOU
MOAITOTOBKH;

— TOTOBHOCTh U CHOCOOHOCTH K
o0pa3oBaHWIO, B TOM HYHCIEC
caMo00pa3oBaHUIo, Ha
MPOTSIKEHUN BCEMl KWU3HU;
CO3HATENFHOE  OTHOIIEHHE K
HENPEPHIBHOMY o0pa30oBaHUIO
Kak YCIIOBUIO YCIIEIHOM
npogecCuoHAITbHON u
OOIIIECTBEHHOH eSATETbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOATENIbHONM TBOPYECKOH H
OTBETCTBEHHOI 1eATEIHHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOU
pabote, COTPpYOHUYECTBY  CO
CBEPCTHUKAMH B
o0pa3oBaTenbHOM, OOIIECTBEHHO
TIOJIC3HOH, yueOHO-
HCCIIEA0BATENIBCKOM, MPOEKTHON
U APYTUX BHUJIAX JEATEIbHOCTH;

— OTHOIIICHHE K
npodecCuoHATBHON
JESTEIbHOCTH KaK BO3MOYXHOCTH
ydyacTusi B pEIIeHUU JIUYHBIX,

METOJIOB PEUICHUS MPAKTHUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [T03HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K
CaMOCTOSATEIBHOM
UH(POPMALMOHHO-
[T03HABATEJILHON  JEATEIBHOCTH,
BKJIIOYAst YMCHHE
OPHUEHTUPOBATLCA B PA3IMYHBIX

HMCTOYHMKAX uH(popMaluuy,
KPUTHUYECKU OLICHUBATh u
WHTEPIPETUPOBATH

uH(pOpMALIMIO, TOJIy4aeMyl0 U3
Pa3IUYHBIX UCTOYHHUKOB;

— BJIaJICHHC SI3LIKOBBIMU
CpeicTBaMu: YMEHUE  SICHO,
JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOYKY 3pEHHUs, HCIOJb30BaTh
aJICKBaTHBIC SI3BIKOBBIE CPEJICTBA;
— BIIaJICHUE HaBBIKAMH
MO3HABATENbHON pedrekcun Kak
OCO3HAHUS COBEPIIIAEMBIX
JOEUCTBUI W MBICIUTEIBHBIX
MPOIIECCOB, HX PE3yJbTaTOB M
OCHOBaHUM,  TpaHUI]  CBOETO
3HaHUS W HE3HAHWs, HOBBIX
MO3HABATEJIbHBIX 33]1a4 U CPEJICTB
IUIS UX JOCTYDKEHUS;

— [eNeyCTPEMIIEHHOCTh B
MOUCKAX WU NPUHITHU PEIICHUH,
COO00pPa3UTENbHOCTh U MHTYHUIUS,
Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
MIPEACTABICHU; CI0COOHOCTH

Pa3IMYHbIX
OKPYKaroIlero MUpa,
yMeTh:

IPOIIECCOB

— BBINOJHATH apuU(PMETHYECKHE
JEUCTBUS HaJ YUCIIAMH, COYeTas
YCTHBIE U IUCBbMEHHBIE IIPUEMBI,

HAXOUTh npUOIMKEHHBIE
3HauEHUs BEJIMYMH u
MOTPEIIHOCTH BBIUMCIICHUI
(abcontoTHAasE U OTHOCHTEIIbHAS);
CpPaBHHBATh YHCIIOBBIC
BBIPAXKECHMUS,;

— HaxoAWThb 3HAYEHUS KOPHS,
CTETeHH, norapudma,
TPUTOHOMETPUUECKUX
BBIPAKEHU Ha OCHOBE
onpeseNeHusi, HCHOIb3ysl MpH
HE00X0IMMOCTH
WHCTPYMEHTAJIbHbIE  CPEJCTBA;
I10JIb30BaThCS NpUOINKEHHOM
OLICHKOW TpU  MPAKTUYECKUX
pacuerax;

— BBINOJHATH NPEoOpa3OBaHUS
BBIPaKCHUI, MIPUMEHSAA
(hopMyIbI, CBSI3aHHBIE co
CBOMCTBaMH CTETICHEH,
J0rapuQmoB,

TPUTOHOMETPUUECKUX (PYHKIIMIA;
— BBIUMCIATH 3HAUCHHE (PyHKUIHU
o 3a7aHHOMY 3HAYEHHIO
apryMeHTa  IOpd  Pa3JIUYHBIX
crioco0ax 3afaHus (yHKINH;

- ONpCaACIsATh OCHOBHBIC

IIPOCTEUIINX ITPAKTUYECKUX CH-
Tyanusx;

- OCYUIECTBJIATh KOPPEKIHIO (HC-
MpaBJICHUE) CACITAHHBIX OIITHOOK
Ha HOBOM YPOBHE IpeIaraeéMbIxX
3aaHUN.

Memoouvl oyenku pe3ynbmamog
odyuenusn:

dbopMUpOBaHHE PE3yIHTATOB
POMEKYTOUYHOM aTTECTAINH 110
JTVCIUTUTMHE Ha OCHOBE CyMMBI
pe3yJIbTAaTOB TEKYIIErO KOHTPOJIS.
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0OI1IECTBEHHBIX,
rOCyJIapCTBEHHBIX,
00IIIeHAIIMOHAIBHBIX TTPOOJIEM.

BOCIIPUHUMATD
TapMOHHIO MUpA.

Kpacoty

u

CBOWCTBA YHCIOBBIX (YHKIHUH,
WILTIOCTPUPOBATh ux Ha
rpadukax;

— CTpOUTH TpapUKu H3yYEHHBIX
GYHKIMHA, WUIIOCTPUPOBATh O

rpaduxy CBOICTBa
AJIEMEHTAPHBIX (QYHKITHIA;
- UCIIOJIb30BATh HOHSTHE

GyHKIMM 1L OMHCAHUS U
aHaJIM3a 3aBUCUMOCTEN BEJIMYUH;
— HaXOAWTh IIPOU3BOJIHBIE
3JIEMEHTapHBIX G yHKIHI;
UCIIOJIb30BaTh IIPOU3BOJHYIO VIS
U3yYCHHsI CBOMCTB (YHKIHUH U
HOCTPOEHUS I'paUKOB;

— NPUMEHATh IPOU3BOJHYIO AJIS
MIPOBEICHUS NpUOIMIKEHHBIX
BBIUNCJICHUM, pemarb 3aJadu
OPUKJIAAHOTO  Xapakrepa  Ha
HaXOXXJeHWe HauOOJIbLIEr0 U
HauMEHBIIIETO 3HAUCHUS;

— BBIUHUCIATH B IPOCTEHIIMX
cllyyasix IUIOIAAM M OOBEMBI C
UCIOJIb30BAHUEM OIPEIEIIEHHOTO
UHTETpaa;

— pemars paloHalIbHbIE,
MOKa3aTelbHbIE,
JorapupmMuyUEcKue,
TPUTOHOMETPHUUYECKHE YPaBHEHUS,
CBOAAIIMECS K JIMHEHHBIM W
KBaJIpaTHBIM, a TaKKe
AQHAJIOTUYHBIE HEpPaBEHCTBA W
CHUCTEMBI;
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— HCIOJIb30BaTh rpaduyeckuii
METOJ] pPELICHUS YPaBHEHHH U
HEPABEHCTB;

— n300paXkaTb Ha KOOPJIUHATHOM
IJIOCKOCTH PELICHUsl YpaBHEHUH,
HEPAaBEHCTB M CHUCTEM C ABYMs
HEU3BECTHBIMU;

—  COCTaBJLAITb M  peuiaTthb
YPaBHEHH U  HEPABEHCTBA,
CBA3BIBAIOLINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM
Yyclie IPUKIIAHBIX) 3a/1a4ax;

— perarb IIpOCTEUIINE
KOMOHMHATOpPHBIE 337a4U METOJIOM
nepebopa, a TaKXe c
UCIIOJIb30BAaHUEM M3BECTHBIX
dopmysr;

— BBIUUCIATH B IPOCTEHIIMX
cllyyasix BEpPOSITHOCTH COOBITHUIH
Ha OCHOBE IIOJCYETa YHCla
HCXOJIOB;

— pemarbh IUIAHUMETPUUYECKHE U
MPOCTEUIIINE CTEPEOMETPUUYECKHUE
3a/1auu Ha HaXO0XJIEHNE
reOMEeTPUUYECKUX BEIUYUH (IJIMH,
YTJIOB, TUIOMIAIel, 00HEMOB);
HCI0JIb30BATH NPHOOpPETEeH-
Hble 3HAHUSA M YMeHHMS B
NPAKTHYECKOM 1esITeJbHOCTH

U MOBCEAHEBHOM KU3HM JJIS:

— TMPaKTUYECKUX PACUYETOB IIO
¢dopmynaM, Bkmoyas (HOpMyIIb,
COJIEprKallie CTENEHH, PaJuKabl,
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J0rapuQmbl u
TpUrOHOMETpHUUYecKrue (yHKIUH,
HCIIONIB3YSl TIPH HEOOXOAMMOCTH
CIpaBOYHbIE  MaTepHUabl u
MPOCTEUIINE  BBIYUCIUTEIHHBIC
YCTPOMCTBA;

—  ONHWCAaHHUA C  [OMOIIBIO
GbyHKIMN pa3IMyYHbIX
3aBUCHUMOCTEH,  MpeACcTaBICHUS
uX TpapUUeCcKH, WHTEPIPETAIIH
rpadguKoB;

— TOCTPOEHUS U HCCIEIOBaHUS
OPOCTEHINX ~ MaTEeMAaTHYECKUX
MoOJIeNeH;

— aHajM3a peabHBIX YHCIIOBBIX
JAHHBIX, TIPEJICTABICHHBIX B BHJIE
nuarpamm, rpadukos;

— aHanm3a uH(popMaIuu
CTaTHUCTUYECKOTO XapaKTepa;

— HCCIIEIOBaHUS
(MOnenupoBaHMs)  HECIOXKHBIX
MPAKTUYCCKUX  CHTyallMid  Ha
OCHOBE W3YYEHHBIX (opmyn u
CBOMCTB (puryp;

—  BBIYHCICHHS OOBEMOB |
IIoLaaen MMOBEPXHOCTEN
MPOCTPAHCTBEHHBIX ~ TeI  TIPH
pEIIeHUN MTPAKTUYECKHX 3a7ad.
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4.2. XapaKkTepuCcTHKA OCHOBHBIX BUJIOB JI€SITEJIbHOCTH 00y4al0IIHXCS

Copnepxanue o0yyeHus

XapakTepucTHKa OCHOBHBIX BH/I0OB J1eSITE€JIbHOCTH 00y4YalommXx-
csl (Ha ypOBHe y4eOHBIX el CTBHII)

Pazpen 1. BBenenue

BBeaenue

O3HaKOMJICHHE C POJIbI0 MAaTEMaTHKH B HayKe, TEXHHKE, SKOHOMUKE,
MH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUYECKOH eATEIIEHOCTH.
O3HakOMJICHHE C LEIIMHU M 3aJadyaMH W3y4eHUS MAaTEMAaTHUKU TPH
ocoennu npodeccuit CI1O u cneunansuocret CI10

Pasnea II. Ynciaa u BeIYMCJIeHUSA

HartypaJjbHble u nesbie
yucaa

Brimonnenue apudmeTHdecKux MEWCTBUI Haa YHCIIaAMH, COYETas
YCTHBIE ¥ MHUCbMEHHBIE TpUEMBbL. [IpuMeHeHrne npu3HaKoOB ACIUMO-
ctu. Haxoxaeane HOK u HO/J

MHuo:xecTBO 1eiCTBH-
TeJBHBIX YU CEJI

Haxoxaenne npuOImKeHHBIX 3HAUYEHUH BEIIMYMH W MOTPEIIHOCTEH
BBIYUCIICHHH (a0COFOTHOM M OTHOCUTEIIBHOMN ); CPAaBHEHHE YHCIIOBBIX
BbIpaxkeHuil. HaxoxaeHne ommOoK B MpeoOpa3oBaHUAX U BhIUUCIIC-
HUSAX (OTHOCUTCS] KO BCEM ITYHKTaM MPOTrpaMMbl)

KoMmmiekcHbIe 4nciia

Brimonnenue apI/I(l)MeTI/I‘-IeCKI/IX onepanyv ¢ KOMIIVICKCHBIMU YHUCJIa-
MH. I/Iso6pa>I<eHHe KOMIIJICKCHBIX YHCCJI Ha KOOpHHHaTHOfI IIJIOCKO-
CTH 3aJa4.

Paznea I11. ®ynkunu u rpagpuku

DOyHKIUH U rpauKu

O3HaKOMJIEHHE C TOHATHEM [IEPEMEHHOM, IPUMEPAMH 3aBUCUMOCTEN
MeXJy nepeMeHHbIMU. O3HaKOMJIEHHE ¢ NOHATHEM rpaduka, ornpe-
JIeTICHHE PUHAIIC)KHOCTH TOUKH rpaduky pyHkmun. OnpeneneHue
1o gopmyIie npocTeiieil 3aBUCMMOCTH, BUJa ee rpaduka. Borpaxe-
HUE 110 (hopMyJie OHOM MepeMeHHOl yepe3 Apyrue. O3HaKOMIICHUE
c onpeneneHueM GyHkuu, popmynupoBanue ero. Haxoxnaenue 06-
JIACTH ONpeJieNieHns U 001acTy 3HaYeHUN QyHKIUU

Pa3nes IV. Ctenenn n KOpHH

ApupmMeTHYecKHil KO-
peHb n-oii crenenu. Up-
panMoHaIbLHbIC YPaBHe-
Hus. Crenennasi QpyHk-

oM.

O3HaKOMJIEHHE C MOHATHEM KOPHS N- CTENEHHW, CBOMCTBAMHU paliu-
KaJOB W MpaBWIaMU CpaBHEHUs KOpHerH. DopMynrpoBaHUE OIpee-
JIEHUsI KOPHS U CBOMCTB KOpHEW. BeIunciieHne U cpaBHEHHE KOPHEH,
BBINOJIHEHUE NPHUKUAKK 3HaYeHHus KopHs. IIpeoOpasoBanue uucio-
BbIX U OYKBEHHBIX BBIpQ)KEHMM, COJIEpKalNX paauKaibl. Beinonne-
HHUE PacyeToB Mo (opMyiiaM, COAEPIKAIIUM PauKajbl, OCYIECTBIIASA
He0oOX0IMMBbIE MOACTAaHOBKU U IMpeodpa3oBaHus. OmnpeneraeHue pas-
HOCWJIBHOCTH BBIPQXKCHHMH C paguKagamu. PelleHune uppannoHalb-
HbIX ypaBHEHUH. O3HAKOMJIEHHE C TOHSATHUEM CTENEeHH C JEeUCTBHU-
TENbHBIM NTOKa3areneM. HaxoxneHne 3HaueHUN CTENEHH, UCTIOIb3Ys
MpU HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPEICTBA. 3alKChIBaHUE
KOpHS N-i CTENeHW B BUJE CTEMEHU C JPOOHBIM IOKa3aTeleM U
Hao00poT. POpMyIHpPOBaHHE CBOWCTB CTElNeHeW. Brrancienue cre-
IIEHEN C pallMOHAJIBHBIM I10KA3aTeNIEM, BBIIIOJIHEHUE NIPUKUIKU 3HaA-
YeHUsl CTEeTeHU, cpaBHEHUE cTeneHel. [IpeoOpa3oBaHue YUCIOBBIX U
OYKBEHHBIX BBIPDOKEHHH, COJEp)KAIIUX CTENEHH, MPUMEHsSs CBOM-
cTBa. Pemenue nokaszarenbHbIX ypaBHEHUN. O3HAKOMIIEHHME C IpH-
MEHEHUEM KOpPHEH M CTENEHEH MpHU BBIUUCIEHUN CPEIHUX, ACIEHUU
OTpe3Ka B «30JIOTOM CEYEHUW». PerieHue NpuKIagHbBIX 3a7ad Ha
CJIOKHBIE TIPOLICHTHI

Paszpnea V. Iloka3aTeabHas, JorapupmMudeckas, TPUrOHOMeTPUYecKHe (PYHKIUH

IHokazarenbHass QyHK-
nud. Iloxka3areabHbIE

O3HakoMJIeHHE ¢ rpa@UKaMu IOKa3aTeIbHOM M CTeneHHOW (yHK-
1uil. PerieHre nokasarenbHbIX YpaBHEHUH M HEPABEHCTB 110 U3BECT-
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YPaBHEHHs HBIM aJITOpuT™MaM. BeinosnHeHnue npeodpazoBanus rpaMKoB.
Jlorapudmuueckas Boinonnenue mpeoOpa3oBaHUl BBIpAXKEHUN, MPUMEHEHHE (opMyd,
(yHkuus. CBSI3aHHBIX CO CBOMCTBaMu JiorapupmoB. Onpenenenre 06aacTu J10-
Jlorapudmmuueckue MyCTUMBIX 3HaYEHUI JorapuMUUecKoro BelpaxeHnus. Pemenue jo-
YPaBHEHUS rapu(MUUECKUX YPAaBHCHHM
N3yueHnne paauaHHOrO METO/la M3MEpPEHHUs YIJIOB BpPALICHUS U UX
CBA3U C rpaaycHol Mepoil. M3o0paxeHue yrioB BpalieHus Ha
OKPY’KHOCTH, COOTHECEHUE BEJTMYMHBI YTJIa C €r0 PACHOJI0KEHUEM.
@opMyJIUPOBAHUE OINPEIAECIEHUN TPUTOHOMETPUUECKUX KUUH
Tpuronomerpuyeckue pMYJHP p P P yu
dbymKIHm JUISL YTJIOB IIOBOPOTA M OCTPBIX YTJIOB NMPSAMOYTOJIBHOTO TPEYrOJIbHU-
y ) Ka 1 00BsICHEHHE UX B3aUMOCBs3U. Pemnienue o popmynam u TpUro-
Tpuronomerpuyeckue N
ABHCHMSE 1 HOMETPUYECKOMY KpPYTy MPOCTEMIIMX TPUTOHOMETPUUECKUX YpaB-
yp HeHuid. [IpuMeHeHne oOIUX METOJI0B pelIeHUs ypaBHEHHUN (TIpUBe-
BbIPaKEHU S

JCHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ Pa3JIOKEHUS Ha MHOXH-
TENH, 3aMEHbl NEPEMEHHOI) NpPHU PELIEHUH TPUTOHOMETPHUUECKUX
YPaBHEHHUI. Y MEHHE OTMEYaTh Ha KPYre PEIIEHUs IPOCTEHIINX TPU-
TOHOMETPUYECKUX HEPABEHCTB

Pa3znea VI. Hauaia MmaTeMaTH4ecKOro aHajan3a

ITociienoBaTeJLHOCTH U
Nnporpeccuu

O3HaKOMJIEHHE C MTOHATHEM YHMCIOBOW IOCIEN0BATENBHOCTH, CIIOCO-
O0amu ee 3a/1aHUs, BHIYMCICHUSMU ee wieHOB. O3HAaKOMJICHHE C TIO-
HATUEM Mpefeia MOocae10BaTeIbHOCTH. O3HAKOMIIEHUE C BBIUMCIIE-
HUEM CYMMbI OECKOHEUHOTO YMCIIOBOTO psAlia Ha MpUMeEpPEe BBIUUCIIE-
HUS CyMMBI O0ECKOHEYHO YOBIBAIOIICH I€OMETPHUSCKON TIPOTPECCHH.
Pemenue 3anau Ha npumeHeHne GOPMYIIbI CyMMbI OECKOHEYHO YOBbI-
BaIOILIEH T€OMETPUUECKON NpOrpeccuu

HenpepbiBHbIe QyHK-
uuu. IIpousBognas

O3HakoMJIEHHE C TOHATUEM NPOU3BOJHOMN. M3ydyeHue u popmyaupo-
BaHHE €€ MEXaHWYECKOr0 M TIeOMETPUYECKOrO CMbICIA, H3yUCHUE
QITOPUTMA BBIYMCICHHUS TPOU3BOJAHON Ha IMpHUMEpE BHIYUCIECHUS
MIHOBEHHOM CKOPOCTH U YIJIOBOTO KO3(pPHUIIMEHTa KacaTelbHOM.
CocraBieHue ypaBHEHHUs KacaTelbHOM B 00LIeM BHJIE. YCBOEHHE
npaBwil nuddepeHpoBaHusi, TabIUIBl MPOU3BOAHBIX 3JIEMEHTap-
HBIX (QYHKUMH, nNpuMeHeHue ais auddepeHuupoBaHus (QyHKIU,
COCTaBJICHUsI YPaBHEHUsI KacaTeIbHOM.

HccnenoBanue pyHkumii
¢ IOMOIIBLI0 MPOU3BO/I-
HOI

N3yuenune TeopeM O CBA3M CBOMCTB ()YHKIMU M MPOU3BOAHOM, pop-
MyJIMpoBKa ux. [IpoBeneHne ¢ moMOLIpI0 MPOU3BOJHON HCCIIENOBA-
HUS (QYHKIMH, 337aHHOM (QopMyIioif. YcTaHOBIIEHUE CBSI3U CBOMCTB
(GyHKIIMU U TPOU3BOIHON 1O uX rpaduxam. IlpuMenenue nmpousBo-
HOW JJIsl pelleHus 3a/lay Ha HaxoxXJeHHe HauOoJbIIEero, HauMEHb-
1IEr0 3HAYEHHUsI U HA HAXO0KJICHHE DKCTPEMyMa

Pa3nes VII. IlepBooOpa3Hasi 1 MHHTerpaJ

IlepBooOpa3Has u uHTe-
rpaj

O3HakOMJIEHHE C TIOHATHEM WHTErpana u nepBoobOpasHoii. M3yueHue
MpaBWJIa BBIYMCICHUS TIepBo0oOpa3Hoil u Teopembl HbioTona- Jleit6-
Hula. Pemienue 3amad Ha CBs3b MEpBOOOPA3HON U €€ POU3BOTHOM,
BBIYHUCIICHHE TIepBOOOpa3HON i AaHHOW GyHKIuH. Pemenue 3amaq
Ha MPUMEHEHNE WHTeTpalia /Ui BBIYUCIEeHUS (PU3MUECKUX BEIHMYUH U
Iontaaei

Paszpnen VIII. YpaBHeHHs H HEPABEHCTBA

HppauuonajabHbie, 10-
Ka3aTeJbHbIE U JIOra-
pudmMuYecKue HepaBeH-
CcTBa

O3HakoMJIeHHE ¢ OOMIMMM BOIPOCAaMH PEIICHHsS] HEPABEHCTB U HC-
M0JIb30BaHUE CBOMCTB M TpaduKoB (YHKUMH NpU pelIeHHH Hepa-
BEHCTB. PelieHrie HEpaBEHCTB U CUCTEM HEPABEHCTB C MPUMEHEHUEM
pa3nuyHbIX crnocoboB. IIpuMeHeHre MaTeMaTHYecKUX METOJIOB JUIs
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pElIeHUs COeP KAaTeIbHBIX 3a7a4 U3 Pa3IUYHBIX 00JaCTe HAyKu U
npakTuku. MHTEepnpernpoBaHue pe3ysabTaToOB € YY4ETOM pPEATbHBIX
OrpaHUYCHUH

Paznea IX. I'eomerpus

BBenenue B crepeomer-
puio

O3HaKOMJIEHHE € TOHATUSAMU TOYKA, NpsAMas, IIIOCKOCTh, IIPOCTPaH-
CTBO, IEpEecEeKaroluecs: IJIOCKOCTH, IepeceKaronecs npsamas |
IJIOCKOCTB; OJIYNIPOCTPaHCTBO. [IpMeHeHne akcuoM CTEpEeOMETPUHI
u cneactBus u3 Hux. [locrpoenue ceueHuil U U300pa>keHUM Mpo-
CTEHUIIINX MPOCTPAHCTBEHHBIX (pUTYP.

B3aumMHoe pacnoJio:ke-
HHe NPSAMBIX B NPO-
CTpaHCTBe

DopMyIUpOBKA U IPUBEACHUE AOKA3ATEIbCTB IPU3HAKOB B3AUMHOIO
pacIoyIoKeHus NPAMBIX U INIOCKOCTEN. Pacrio3zHaBaHue Ha yepTekax
U MOJEJSX Pa3IM4YHBIX CIy4aeB B3aUMHOI'O PACIOJIOKEHHUS MPSAMBIX
U IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOMX CYKJICHHUU. BrinonHeHue
IIOCTPOCHHUS YIJIOB MEXKIY NPSAMBIMH, IIPSIMOU U IIJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU 10 ONKMCAHMIO M PACIO3HABaHHUE UX Ha mouensax. Ilpu-
MEHEHHUE NPU3HAKOB U CBOMCTB PACIOJIOKEHUS NMPSAMBIX M IJIOCKO-
CTEH MMPHU PEIICHHUH 3a]1a4.

IMapanieJbHOCTH NPS-
MBIX H IIJIOCKOCTEH B
NMPOCTPAHCTBE

DopMyIMpOBAaHUE ONPEICIICHUH, IPU3HAKOB U CBOMCTB Iapasuleib-
HBIX IUIOCKOCTEW, IBYI'PAHHBIX W JIMHEWHBIX YIVIOB. IIpumenenue
IIPU3HAKOB U CBOWCTB PACIIOJIOKEHUS INPSAMBIX U IUIOCKOCTEH IIpU
peumieHuun 3anad. PemeHue 3a7ad Ha BBIYMCICHUE T'€OMETPUYECKHX
BeaM4HUH. O3HAKOMIIEHHUE C MTOHATHEM NapaJuIEIbHOIO IPOEKTUPOBA-
HUsI U €0 CBOMCTBAMU

IlepnieHAUKYJISIPHOCTH
NPSIMBIX U IJIOCKOCTEl B
NMPOCTPAHCTBE

DopMyIMpOBAaHUE OIPEAEICHUM, MPU3HAKOB U CBOWCTB INEPIICHIU-
KYJISIPHBIX IIJIOCKOCTEW, IBYTPAHHBIX WM JIMHEHWHBIX yrioB. [Ipumene-
HUE INPU3HAKOB M CBOMCTB PACIOJIOKEHMS NPSAMBIX U IJIOCKOCTEN
IIpY penieHuu 3aaad. PenmieHue 3a7ad Ha BBIYMCIICHUE T€OMETpHYE-
CKMX BEIIMYMH.

Yribl 1 paccTOSAHUA

OnucelBaHHE PacCTOSHUS OT TOYKU JO IIOCKOCTH, OT NMPSAMOM 110
IIJIOCKOCTH, MEXAY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOLIUMHUCS IIPs-
MBIMH, MEX]1y TPOU3BOJIBHBIMU (UTYpaMU B MPOCTpaHCTBE. Bbrumc-
JICHUE JIMHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(HU-
rypanusx, apryMEHTUPOBAHUE CBOMX CYKJICHHM.

MHororpaHHuKu

OnucaHue U XapakTEpUCTHKA PA3JIUYHBIX BUJOB MHOTOTPAaHHHUKOB,
MIEPEUNCIICHUE UX JIEMEHTOB U CBOMCTB. M300paskeHne MHOrOrpaH-
HUKOB M BBINOJIHEHHE MOCTPOCHHMS Ha M300paKEHUSX U MOJAEIIX
MHOTOTPAaHHUKOB. XapakTEepUCTUKAa M H300pa)K€HHE CEUeHUus, pas-
BEPTKM MHOTIOTPAHHUKOB, BBIYMCIIEHHE IUIOIIAJECH MOBEPXHOCTEH.
[locTpoenue mnpocTedmnx cedyeHU KyOa, NpPU3MBIL, MNHPAMUIbL.
[Ipumenenue (HakToB U cBeACHUH U3 IUIAaHUMETpUU. O3HAKOMIICHHE
C BUJIaMH CUMMETPU B IPOCTPAHCTBE, (HOPMYIHPOBAHUE ONpeere-
HUN U CBOMCTB. XapaKTEpUCTUKA CUMMETPUH TEJl BPALICHUS] U MHO-
rorpaHHukoB. [IprMeHeHne CBOMCTB CUMMETPUH MPU PEUICHUH 3a-
nau. VMcnonb30Banne NMpHOOPETEHHBIX 3HAHUI 7Sl MCCIeIOBaHUS U
MOJIETTUPOBaHUSl HECIOKHBIX 3ajad. M300pakeHne OCHOBHBIX MHO-
TOIPaHHUKOB U BBINOJIHEHUE PUCYHKOB IO YCJIOBUSM 3a1a4

BekTops!l B npocTpaH-
cTBE

O3HakOMJIEHHME C MOHATHEM BEKTOpa. M3yueHue nekapToBOW cUCTe-
MBI KOOpJIMHAT B MPOCTPAHCTBE, IOCTPOCHUE IO 33JaHHBIM KOOPU-
HaTaM TOYEK M IIJIOCKOCTEH, HaXOXKICHUE KOOpPAUHAT ToueK. Haxox-
JIeHUE YpaBHEHHMH OKpYKHOCTH, c(epshl, IIIOCKOCTH. Brlumcienue
paccTosiHUM MeX1y TouKaMu. V3ydeHue CBONWCTB BEKTOPHBIX BEJIU-
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YUH, IIPaBUJ PA3JI0KEHUsS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIpaBWJI HAaXOXJECHHUsS KOOPAUHAT BEKTOpa B IIPOCTPAHCTBE, IPABUI
JEUCTBUM C BEKTOpaMH, 3aJaHHbIMU KoopauHataMu. lIpumenenue
TEOpUU INpU PELICHUH 3a7ad Ha JCHCTBUS ¢ BEeKTOpaMmHu. M3yuenue
CKAJIIPHOTO IIPOU3BEJECHUSI BEKTOPOB, BEKTOPHOI'O ypaBHEHUS IIps-
MO M mockocTu. [IpumeHeHHe TeopuM IpH PEIIEHUH 3ajad Ha
JEHCTBUS C BEKTOPaMH, KOOPIAMHATHBIA METOJ, IPUMEHEHHUE BEKTO-
POB Ul BBIYUCIICHHS BEJIMYUH YIJIOB U pacCcTOAHUNA. O3HaKOMIICHHE
C JI0Ka3aTeIbCTBAMHU TEOPEM CTEPECOMETPHHM O B3aMMHOM DPACIIOJIO-
JKEHHUH NPSIMBIX U INIOCKOCTEH C MCIIOIb30BaHUEM BEKTOPOB.

O0béM MHOTOrpaHHMKA

N3yuyeHue TeopeM O BBIYUCICHUH oOBbeMa KyOa, MmapajulesienuIesa,
NUpaMHUIbl U IPYrMX MHOTOTPAaHHMKOB. PemieHue 3agad Ha mpuMe-
HeHHe (HOpMyYJ BBIYMCICHUS 00BEMOB MHOTOTPAHHUKOB. O3HAKOM-
JICHHE C METOJIOM BBIYHUCIIEHUS] 00bEMOB MHOIOIPaHHHUKOB.

Tesa BpaleHus

O3HakoMJIEHME C BHJAAMU Tell BpalleHus, (OpMyIHpOBaHUE HUX
ornpezeneHuil 1 cBoiicTB. DopMyITUpPOBaHUE TEOPEM O CEUCHUU IIapa
IJIOCKOCTBIO U IJIOCKOCTH, KacaTeJIbHOM K cepe. XapaKTepucThKa u
n300paXkeHue Tell BpallleHUs, UX Pa3BEpTKH, ceueHus. Pemienue 3a-
Jla4 Ha IIOCTPOEHUE CEUEHUH, BBIYMCIIEHUE JJIMH, PACCTOSHUMN, YIJIOB,
wiomaaei. [IpoBenenue goka3aTeNbHBIX PACCYXKIACHHUM MpU pere-
Huu 3a1a4. [IpumeHeHne CBOWCTB CUMMETPHUH IPHU PEILIECHUU 3a/1a4y
Ha Tella BpalleHus, KoMOMHanuio Ten. M3o0pakeHue OCHOBHBIX
KpYTJIbIX TEJ U BBIIIOJHEHUE PUCYHKA 110 YCIOBHIO 331a4U

ILi1omaam MoBEepXHOCTH
U 00bEMBI KPYIJIBIX TeJl

O3HakOMIIEHHE C MOHATHAMHU IUIOIIAAM M O00OBbeMa, aKCHOMaMU U
cBoMicTBaMu. PemeHue 3ajad Ha BBIYMCICHHE INIOMIANCH IINIOCKUX
buryp ¢ mpuMEHEeHHEeM COOTBETCTBYIOIIMX (opmyn u (akToB W3
wiaauMeTpun. M3ydenune GopMylt i BBIYUCICHHS TUIOMIACH TI0-
BEPXHOCTE MHOTOTPAHHUKOB M Tell BpaunieHus. O3HaKOMIIEHHE C
METOJIOM BBIYMCIICHUS TIJIOMIAN MTOBEPXHOCTU cephl. Pemenue 3a-
Jla4 Ha BBIYMCIICHHE TUIONIA/Iel TOBEPXHOCTH U 00BHEMOB MPOCTPaH-
CTBEHHBIX TEJl.

Pa3nes X. KomOnnaTopuka v Teopusi BepoOiTHOCTEI

CayuaiiHble ONbITHI,
cJay4yaiiHble COOBITHS H
BEPOSITHOCTH COOBLITHH
DJieMeHThl KOMOUHATO-

PHMKH

O3HakoMJIEHHE C MOHATUSAMU KOMOWHATOPUKH: pa3MEIlEeHUsIMH, CO-
YeTaHUSIMH, TepecTaHOBKaMU U (opMyslaMU JJIsl MX BBIYUCIICHUS.
W3yuenune npaBuiia KOMOMHATOPUKM W NPHUMEHEHHE NpPU PELIeHUU
KOMOMHATOpHBIX 3a/ad. Perenre KOMOMHATOPHBIX 3aJlad METOJIOM
nepebopa u Mo mpaBuily yMHOXeHUs. OObsICHEHHE M NpHUMEHEHHE
(dbopMyI1 11 BBIYUCIIEHUS Pa3MEIlleHUH, IEPECTAHOBOK M COUYETaHUI
npu peuieHuu 3aaad. O3HakomsieHue ¢ 6uHomoMm HeroToHa U Tpe-
yronepHUKOM [lackans. PemieHue mpakTUYECKHX 3aJad C HCIOJb30-
BaHUEM MOHATUH W MpaBWJl KOMOWHATOpUKH. M3yueHue kiaccuye-
CKOI'O OIPEEIICHNS] BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI O
CyMME BEpOSATHOCTEN. PaccMOoTpeHue NpuMepoB BBIYUCIIEHUS BEPO-
ATHOCTeH. Perenue 3a1a4 Ha BRIYUCIICHUE BEPOATHOCTEH COOBITHH.

Onepanum Ha/X MHOKe-
CTBAMM U COOBITUAMMU.
CroxeHue 1 yMHOKEHHE
BEPOSITHOCTEM. Y CII0B-
Has BepossTHOCTBL. He3a-
BHCHMBbIE COOBITHUS

O3HakOMJIEHHE C MOHATUSAMHM MHOKECTBA, IepecedeHne, o0beauHe-
HUE MHOXECTB U COOBITHH, MPOTHBOMOJIOXKHBIE COObITUA. V3yueHue
MOHATHS YCIIOBHAsi BEPOATHOCTh. Pemenue 3anad, ucnoinb3ys ¢Gop-
MyJly YCIIOBHOM BEPOSTHOCTH.

Cepun nocJie1oBaTeb-

O3HakoMJIEHHE ¢ TOHATHSIMU OMHAPHBIN Cly4yaiHbIi onbIT. Pemenue
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HbIX UcnbITaHuil. Ucnbl-
tanus bepnyaau. Cay-
YailHbIA BBIOOP U3 KO-
HEYHOI COBOKYITHOCTH

MPaKTUYECKUX 3a7a4 Ha CEpUI0 HE3aBUCUMBIX UCHbITaHUU. W3yue-
Hue ucnbiTannii bepuynmu. [lonsTre ciydaifHOro BhIOOpa U3 KOHEY-
HOW COBOKYITHOCTH.

CayuaiiHble BeJIMYMHBI
U pacnpeneeHust

O3HakOMJIEHHE C MOHATHAMM CllydaiiHas BEJIMYMHA, PACIIPENEICHUE
BEPOATHOCTH, MaTeMaTUUYeCKOe OXKHJaHue, aucnepcus. M3yuenue
OMHOMUHAIBHOTO M TEOMETPUYECKOTO PACHpENeICHHs CIIydaliHON
BenMYMHBI. Pemenne 3aa4 Ha HaX0XKJIEHUE MATEMaTHYECKOTO 0XKH-
AaHuA, TUCIICPCUN U CTAHAAPTHOI'O OTKJIIOHCHUA. I/I3yT-IeHI/I€ CBOMCTB
MaTEMaTHYECKOTr0 O’KUJaHUS U TUCTIEPCUU.

JJIeMeHThLI MaTeMaTH4e-
CKOH CTATHCTHUKH

O3HakoMJIeHHE ¢ TOHATUSIMU T€HEpalibHasi COBOKYITHOCTh U CITy4ai-
Hasg BBIOOpPKA. 3HAKOMCTBO C BBIOOPOYHBIMH XapaKTEPHUCTHUKAMHU.
OueHka cpeaHero M AUCHEPCUHM TeHEepaJbHOW COBOKYIMHOCTH C IO-
MOIIIBIO BBIOOPOYHBIX XapaKTepucTuk. OIEHUBAHHE BEPOSTHOCTEH
coObITHH 110 BEIOOpKE. BhIuncieHne JOBEpUTENHLHOTO HHTEPBAa AJIs
OIIEHKU T€HEPAIIbHOM CpeTHEN

4.3. Kputepum olleHKH pe3yJbTaTOB 00y4YeHHus

4.3.1. KpuTepuu olleHKH IK3aMeHa

Onenka, ypoBeHb

JOCTHIXXCHUA KOMIICTCHIINHN

Onucanue KpUTEepHeB

«OTINYHO», BEICOKUH

OOyuaronuiics Moka3ajl TIOJHbIE U T[NIyOOKHE  3HAHMS
IIPOrpaMMHOT0 MaTepuasia, JIOTMYHO W apryMEHTHUPOBAHO
OTBETWJI Ha BCE BOIPOCHI 3K3aMEHALMOHHOIO OWJeTa, a Takxke
Ha JONOJHHUTEIbHBIE BOIPOCHL, CHOCOOEH CaMOCTOSATENIBHO
pelaTh CI0XKHbIE 3a]1a4l AUCHUILINHBL.

«XO0opomo», MpOJABUHYTHIN

OOyuvaromuiics TBEpAO 3HAEeT NPOrpaMMHBIM  Marepual,
IPaMOTHO €ro H3JlaraeT, He JIOMYCKaeT CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE, JJOCTATOYHO IMOJTHO OTBETHJI Ha BOTIPOCHI
9K3aMEHAIIMOHHOTO OujieTa M JIONOJHMUTENbHBIE BOIPOCHI,
CIIOCOOEH CaMOCTOSATENIbHO —peIlaTh CTaHJapTHBIE 3a7add
JMCLUIUIMHBL.

«Y IOBIETBOPUTEIBHOY, TO-

POTOBBII

OOyyaromuiics Mmokaszajl 3HaHHE TOJBKO OCHOB IPOIPaMMHOTO
Marepuana, YCBOWJI €ro IOBEPXHOCTHOIO, HO HE JOMyCKal
rpyOBIX OMIMOOK WJIM HETOYHOCTEH, TpeOyeT HaBOAIINX
BONPOCOB NIl TPaBUIBHOTO OTBETa, HE OTBETHJ Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI, CIIOCOOCH pemaTh CTaHJIApPTHHIC
3aJla4y¥l TUCIUIUIMHEI C TOMOIIBIO IPEToAaBaTesl.

«HCYILOBJ'ICTBOpI/ITe.HBHO»,
KOMIIETCHII M HE OCBOCHA

OOyuvaromuiics HE 3HAeT OCHOB MPOrPaMMHOTO MaTepuana,
JOTTyCKaeT TpyOble OMMUOKHM B OTBETE, HE CIIOCOOEH pemiaTh
CTaHJApTHBIE 3a/auyd  JUCUUIUIMHBI Ja)Ke€ C IOMOIIbIO
npenojaBaTes.

4.3.2. Kputepuu ouenku 1uddepeHnnpoBaHHOro0 3a4eTa

OneHka, ypoBeHb

JOCTHXXCHHA KOMIICTCHIIMH

Ornncanne KpUTepreB
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«OTINYHO», BEICOKUH

OOyuaromuiicss ToKa3ajql TOJHbIE U TIyOOKHE 3HaHUS IIPO-
rpaMMHOTO MaTepHaja, JIOTHYHO M apryMEHTHPOBAHO OTBETHII
Ha BCE BOINPOCH! SK3aMEHALMOHHOIO OMiIeTa, a TakXkKe Ha JI0-
MOJHUTENBHBIE BOIPOCHI, CIOCOOEH CaMOCTOSITENBHO pelaTh
CJIO’KHBIC 3371a4¥l TUCIUILINHBI.

«X0opol1110», MPOJIBUHYTHII

OOyuaromuiicsi TBEpJI0 3HAET IPOTrPAMMHBIM Marepuai, rpa-
MOTHO €T0 M3Jaraer, He JIOMYCKaeT CYIIECTBEHHBIX HETOYHO-
CTeil B OTBETE, AJOCTATOYHO IOJIHO OTBETUJI Ha BOIMPOCHI IK3a-
MEHAI[MOHHOTO OWJIeTa U JTOTIOJHHUTEIBHBIC BOIPOCHI, CIIOCO-
OCH CaMOCTOSITENIbHO pellaTh CTaHAapTHBIC 3a7aud JUCHUTLIH-
HBI.

«Y 1OBIETBOPUTEIBHOY, TIO-
POTOBBII

OOyuaromuiics 1Mokas3ajl 3HaHHE TOJILKO OCHOB NPOTPAMMHOIO
MaTepuasa, yCBOWI €ro IOBEPXHOCTHOIO, HO HE J0IyCKall Irpy-
ObIX OIMOOK MJIM HETOYHOCTEH, TpeOyeT HaBOAIIMX BOIPOCOB
JUTSL TIPABUJIBHOTO OTBETA, HE OTBETUJI HA JIOMOJIHUTEIBHBIE BO-
MIPOCHI, CIIOCOOEH pellaTh CTaHAAPTHBIC 334a4u JUCIUILTUHBI C
TTOMOIIIBIO TTPETO/IABATEIIS.

«Hey,I[OBJ'IeTBOI)I/ITeHBHO»,
KOMIICTCHII M HE OCBOCHA

OOyuvaromuiics He 3HAeT OCHOB IPOrPAMMHOTO MaTepuaia,
JIOIyCKaeT rpyOble OIMIMOKU B OTBETE, HE CIIOCOOEH peliaTh
CTaHJapTHbBIC 33/1aYU JUCHUIUIMHBI J1aKe C TOMOIIBIO MPEMo-
JlaBaTels.

4.3.3. KpuTepuu olleHKH KOHTPOJIBHBIX padoT

OueHka, ypoBeHb
JOCTHIKCHUS] KOMITIETCHIIUH

Onucanue KpUTepHes

«OTINYHOY», BEICOKUH

Pabora, BINOJHEHHAS [TOJIHOCTHIO 0€3 OIIHOOK U HEI0YETOB

«Xopo1o», MPOABUHYTHIN

PaGora, BBIMIONIHEHHAS MONHOCTHIO, HO MIPH HAIMYUU B HEll He
OoJiee 0IHOM HErpyOOU OMIMOKHM M OJTHOTO HeJoueTra, He Oolee
JIBYX HEI0YETOB

«Y 1OBIETBOPUTEIIBHOY,
IIOPOTOBBIN

OOyuvaromuiics NpPaBUIBHO BBINOJIHUI He MeHee 2/3 Bcell
paloThI WK JoMycTUII He OoJiee 0 JHON rpy0oii OIIMOKK U IBYX
HEJ04YETOB, He OoJiee 0J1HOM rpyOoi u 0J1HOM HerpyOoil oIMOKU

«HCYI[OBJ'IGTBOpI/ITeHBHO»,
KOMIIETCHII U HE OCBOCHA

OOyyaromuiics MPaBUIIBHO BBIMIOJHEHO MeHee 2/3 Bcell paboThl

4.3.4. KpuTepuu OueHKH YCTHOIO opoca

OreHka, ypoBeHb JTIOCTHKE-
HUS KOMIETCHIIUN

Omnucanue KpUTEpUEB

«3a4TeHOY, BEICOKHI

OOyyaromuiics 1€MOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepuaa,
YETKO BBIPA)KAET CBOIO TOUKY 3PEHMS 10 pacCMaTpuBaeMOMY BO-
IIpOCy, NPUBOJ COOTBETCTBYIOIINE IPUMEPHI

«3auTeHO», IPOIBUHYTHIH

OOyuaromumiicss JeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuala,
HO JIOMYCKA€eT OTJEJIbHbIE MOTPEUTHOCTH B OTBETE.

((32[‘-ITGHO)), HOpOI‘OBLIfI

OOyyJaromuiics TEMOHCTPUPYET CYIIECTBEHHBIE MPOOENHI B 3HA-
HUSIX MaTepuaia, TOMyCKaeT OMMOKH B OTBETAaX

«He 3auTenoy», KOMIETEHITHS
HE OCBOCHA

OO0yuaromumiicsi AEMOHCTPUPYET HE3HAHWE MaTepuaia, JOMycKa-
€T rpyOble OMOKU B OTBETAX
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4.4. OueHo4HbIe CPeaCTBA ISl IPOBEICHUs TEKYIero KOHTPOJIsl yCIIeBaeMOCTH
3agaHus 1J KOHTPOJbHBIX padoT

1. Pe3ynbrarom okpyriaenus uncna 1,1763 ¢ TOUHOCTBIO 10 COTBIX SIBISIETCS YUCIIO:

1) 1,18,

2)1,17,

3) 0,18,

4) 1,20,

5) 1,176

2. BeimosauTe 1€MiCTBUS:

olB g 1.2
8 8 15 15

3. Beimonaute aevicteus: 1,2 + (1,05 -0,4 -1,5).

4. BhIIIOJIHATE JIEJIEHUE: llé : 3ﬂ.

5. HaiiguTe 3HaueHHE BBIPAYKCHMUS:

2
(3y5) .
a) —fs_

w| o,

-
W=
o

1
6. Yopoctute: a®s%a®e ©

5 5 1
g2 +| ql2g 8

3 5 5 1
8.Ymopocture: a%¢? :{alze BJ

Slw

7. Yapocture: a

9. Beluuciure;

a)(5+i)-2+3i),
4j

0)—.

)1+ i

10. Haiiiure 0671aCcTh ONpeeeHns GpYHKIUK i 061acTh 3HAYeHHMT hyHKkimn y = /16 —x°
11. IIpoBepbTe GyHKIHIO HA YETHOCTD J = X*+ X.
12. Haiigure Hynu pyHKImn y = xv/x —1

13. Tlo rpaduky HekoTopoii pyHkuuu y= f (X) HaliAUTE MPOMEKYTKH BO3PACTAHUS

24
14 HO Ppa(I)I/II\J Wyunuar y 1\/\Jy KIOUVUPUMVILLIVIVLY 11U vy TN OHpC,I[CJ'II/ITC, ABJISACTCA JIU

v GbyHKIMS yeTHOM nin HeueTHOH. OTBET MOSICHUTE.

a)

xlf

\O — 31




0)

yll
\ .
ON H X

v/ B)

NV
+ X
01
r)

Z | [

-
X

—

15. To rpaduky pynkuun y= f(X), n300pakeHHOMY Ha PUCYHKE OIpEICIHUTE:
a) MPOMEXYTKH BO3pacTaHUs U YObIBaHUS JAHHON (PYHKIINH;
0) ee HauMEHblIIee 3HAaYCHUE;
B) HYJIM (QYHKIIMH.
16. Haiigute MHOXKECTBO 3HAYCHUI (QYHKITUU:

a) Yy=2"-2;

1 X—2
vy
1 X+1
B) Y=—(Ej .

17. Haitnute o6macth onpeaeneHus PyHKIUU:

a) y=log,(2x—-6)
6) y=log, (1-4x)

3
18. Pemute ypaBuenwue: 10g2(2x-1) = 3.
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1
19. Pemmmre ypasHenue: 27" = —

81
lIog34
20. Beraucnure: 32
1
21. Pemmre Hepaenctso: 87 > 3

22. Boruucaure: 16%°°%1°

23. Pemnre HepaBenctBo: 10ga(7 — X) < 3.

24. Pemute ypaBHenue: 7X2 — 14 - 7% =5,

25. Pemmre HepaBenctBo: logz (X — 1) < log7 2 + logz 3.

26. Haiiute npon3BoaHyio QYHKIME: y = X + €%,

27. HaiinuTe 3HaueHHe Npou3BOIHON GyHKIMHU: y =e* B Touke Xo = 0.
28. Haiinute npon3BOAHYyIO GYHKLIUU: ¥ = e2x1

29. Pemute ypaBHeHHE: COS5X —C0OS9X = 3sin7X,

30. Pemte ypaBHeHue: si_n 2X = \/E -SINX. _
31. Pemmre ypasuenue: SINSX - COS3X = SIN6GX - COS2X.

i . 31
32. Pemnre ypaBHEHUE: (;052 X —3sINX-COSX = Sin—.

33. Pemmte ypaBHeHHe: 5sin® x — 4 CosX - SinX + 3¢0s® X = 2.
34. Pemmre ypasHenne: /3 cos? X — sinx - cosx = 0.

. 2
35. JIOKa)KUTE TOKIECTBO: 1-sin 2« — (1_tgaj )

1+sin2a \l+tga
36. JlokauTe TOKACCTBO: tg (Z +a)= 1+sin2a
Cos2a

37. JlokakuTe TOXKACCTBO: 1 — sin® o — cos? ¢ = lsinz 20 -

38. Ilog xakum YrijioM K OCH OX HAKJIOHCHAa KacCaTCjibHasA, IMPOBCACHHAA K KpHBOﬁ

y=x3—x2 —7X+63TquyM0(2; —4)?

Inx +2
39. Haiitu TOukM 2KCcTpeMyMa QyHKIMHU: ) = ———— .
X
40. Toxasatb, uro Qpynkuus Yy = X + 5 BO3pacTacT Ha BCEU YUCIIOBOU IPSMOM.
1+ X
41. ano: ¢ (X) _ 2 4 2. Haititu cymmy xopuent ypasuenus f (x) = f'(x) .
2-X

3 y
42. Uccnenyiite ko Y = X2 — = x% +3 Ha MOHOTOHHOCTB ¥ 9KCTpeMyMbl. Haiiaure
y YH 5 pemMy

HauOoJIblIee 3HaUeHNE (QYHKIIMU Ha OTPE3Ke [— 1 1] :
43. Beruucnure MHTETpal:
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? 2
a) I(ZXZ —4X+ Fjdx
1

6) [ (x —/x)dx

sin 3xdx

C—w|a

B) 0
44, BorauciuTe miomans GUrypsl, OrpaHHUCHHOMN THHUSIME: Y = 6+ X — X2, Yy =6—2X.

45, TToctpouts ceuenue BKL. Touku K u L — cepenunsl pedep. Jlokaxkure, 4To MOCTPOSHHOE

CCUCHUC — IapalICIIOTpaMM.
Bl Cl

NN
"N

A D

46. Haiinute momans rpanu ADC. Pebpa AB, BD, BC — paBHBI U BCe IJIOCKHE YIUIBI MIPH
BepiurHe D — npsimble.

D

B

47. B ocnoBanuu nupamuasl SABCD napannenorpamm. I[IpoBectu ceuenue uepes pedbpo AD u
touky K pedpa SC. O0bsacHUTD, Kakas GUTypa MOTyInIach B CEUCHHH.

48. TToctpouTts ceuenue miockoctbio PTN, rie Touku P u T — cepenunst pedep AS u BS.
OObACHUTD, KaKas (pUrypa noayyunach B CE4CHHUH.
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B

49. TToctpouts ceuenue miockoctbio NMP.
M

N

50. IToctpouTts ceuenue ACP, rne P — cepenuna pedpa. O0bIcHUTD, Kakas pUrypa noaydmuiach
B CCUYCHHUM.
Bl Cl

D1
Al M

YcrHblii onpoc

1. Yro Takoe OOBIKHOBEHHas NpoOb? 3amuch OOBIKHOBEHHOW IpoOu. OCHOBHOE CBOMCTBO
npoOu. IIpuBectu npumepsl.

2. CnoxeHne W JelieHHUEe OOBIKHOBEHHBIX Apo0Oeill ¢ pa3HbIMH 3HamMeHaresssMu. llpuBecTn
IIPUMEPBHI.

3. YMHOXEHHE ¥ BBIYMTAaHHE OOBIKHOBEHHBIX JpoOel ¢ pa3HbIMH 3HaMeHaresiMu. [IpuBecTu
IIPUMEPBHI.

4. Yto Takoe necsaTuyHas ApoOn? 3anuch AecITHYHON Apoou. [IpuBecTu mpumepsl.

5. CnoxeHue U JeneHue AecaTiuHbIX Apooeil. [IpuBectu mpumeps!.

6. YMHOXEHHE 1 BRIYUTAHUE NECITUIHBIX ApoOeit. [TpuBecT npumepsl.

7. Yto Takoe anrebpandeckas ApoOb. [IpuBecTr mpumepsl.

8. OcHOBHOE CBOMCTBO anreOpandeckoit npoou. [IpuBecTr mpuMepsl.

9. Cnoxenue u geneHue anredpandeckux apoodei. [Ipusectu mpumepsl.

10. BerunTanue 1 yMHOKEHHUE anreOpandeckux apodeit. [IpuBectu mpumepsr.

11. Yro Takoe cTemeHb ¢ HaATypajbHbIM MokaszareneM? CTeneHb MOJOKUTEIBHOTO YHUCIA C
mo0piM  mokaszaTteneM. CTeneHb OTPULIATENBHOIO YHCJIA C YeTHbIM Toka3ateneM. CreneHb
OTPHULATENILHOIO YMCIIa C HEYETHBIM MTOoKa3areneM. [IpuBecTu npumepsl.

12. CpoiicTBa CTENICHHM C TEJTBIM TIOKa3aTesieM. [IpuBecTr IpruMepsl.

13. Yto Takoe ypaBHeHnue? KopHu ypaBHeHus? Uro 3HauuT pemnth ypaBHeHue? [IpuBectu
MIPUMEPBHI.

14. Anroput™m perienus ypaBHeHui. [IpuBecTu npumepsl.
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15. Anroputm perieHust ApoOHOTO ypaBHeHUs. [IpuBecTH mpuMepsl.

16. KBanpaTHblit KopeHb. ApuMeTHUECKUI KBaIpaTHBINA KopeHb. [IpuBecTu mpumepsl.

17. CoiicTBa apu(MeTHUECKOTO KBaApaTHOTrO KopHA. [IpuBectu npumepsl.

18. Ypasnenue x% = a u ero kopHu. [IpuBecTH IpUMepEI.

19. CroticTBa KBagpaTHBIX KOpHEH. [IpuBecTu mpumep.

20. Kybuueckwuii kopens. [IpuBectu mpumepsl.

21. JlaiiTe onpeeieHue YuCiIoBOU (PyHKITHH.

22. Yo Takoe apryMeHT QpyHKIun?

23. Urto Ha3bIBaeTCs 00J1aCThIO OnpeesieHus] GQyHKIUN?

24. Yto Takoe 061acTh 3HAYCHUS DYHKITAN?

25. Uro Ha3bIBaeTcs rpagukoM QyHKIHHN?

26. Kakue npeoOpaszoBanus rpadukos ¢pynkuuii Bel 3Haete? [lepeuncnure.

27. JlaiiTe onpeneneHrue YETHOW PyHKITUH.

28. Kakas (hyHKIMS Ha3bIBaE€TCS HEUETHOM?

29. HazoBute oco6eHHOCTh Tpaduka YETHON PYHKIIUH.

30. KakoBa ocobeHHOCTh rpaduka HeUETHON PyHKIUU?

31. Kakas ¢yHKIMS HAa3bIBaeTCs MEPUOIUIECKON?

32. Kakast pyHKIHMS Ha3bIBaeTCsl BO3PACTAOIIECH Ha MHOXKecTBE P?

33. Kakas ¢yHkuus Ha3pIBaeTcs yObIBarollel Ha MHOxecTBe P?

34. Kakast Touka Ha3bIBa€TCsl TOUKOM MUHUMYMa (PyHKIHH?

35. Kakas Touka Ha3bIBaeTCsl TOYKOM MakcuMyMa (QyHKIIUU?

36. Kak Ha3pIBaOTCSI TOYKM Max U min?

37. Chopmynupyiite onpeaeneHue goraprudma, OCHOBHbIE CBOMCTBA Jorapu(pmos.

38. Uto Takoe paguaHHas Mepa yria?

39. CchopmynupyiiTe OCHOBHbIE TPUTOHOMETPHUECKHUE TOKIECTBA.

40. Pemenne npocTeHIINX TPUTOHOMETPUYECKII ypaBHEHH.

41. Jlaiite ompeneneHHe MNPOU3BOAHON (GYHKIUHU, cHOpMynHpyiTe OCHOBHBIE IpaBUIIa
g depeHInpOBaHHUSL.

42. YpaBHeHUE KacaTelbHOU K rpaduKy (yHKIUH.

43. ChopmynupoBaTh CBOMCTBA Mapaliesienunea

44. Jlatb onpenenenHue Terpasapa. Hazpare ero sneMeHTs

45. Jlath onpenenenue napasuienenumnena. HazBaTe ero ajnemMeHTs

4.5. O1neHoyHbIe CpeacTea 1Jisi IPpOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTaluu

Bonpocs! aist nuddpepeHInpOBAHHOIO 3a4eTa

1. Ilenble u paliMOHaIbHBIE YHCTIA.

2. JleficTBUTENbHBIE YHCTIA.

3. IlpubnmxeHHbIe BBIYUCICHHUS.

4. KoMmekcHble yucia.

5. Apudmernyeckue onepanun HaJl KOMIJIEKCHBIMUA YHCIaMU.

6. OGnacTp omnpeneneHuss 1 MHOKECTBO 3HAYEHMI; rpaduK (QYHKIHUU, TOCTPOCHUE TPaPUKOB
(GyHKIMH, 33JaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

7. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh ()YHKITHI.

8. O6mnacTh onpezeneHus U 00IacTh 3HaUCHUH 00paTHON (QYHKIIMH.

9. I'padpuk obpatHO# GHyHKIINH.

10. Kopens n-oii creneHw.

11. KopHu HaTypaiabHOU CTENEHH U3 YUCIIa U UX CBOICTBA.

12. TIpeoOpa3oBaHue UPPALTIOHAIBHBIX BBIPAKEHUH.

13. Crenenu ¢ parioHaILHBIMU TTOKA3aTENSIMHU, UX CBOICTBA.

14. TIpeoOpa3oBaHUE CTENEHHBIX BBIPAKEHHI, UCTIONIb3YS CBOMCTBA CTEMIEHEH.

15. Crenenu ¢ AeHCTBUTENHLHEIMY ITOKA3aTEIAMH, UX CBOMCTBA..
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16. Jlorapudm. OcHOBHOE JTOTapU(DMHUIECKOE TOKIACCTBO.

17. lecsiTnuHbIC M HaTypaJbHBIE JIOTAapU(MBI.

18. IlpaBwiia neiicTBUiA ¢ JorapuMamH.

19. Onpenenenue nokaszarenbHOH PyHKINH, €€ CBOICTBA U rpaduK.
10. Onpenenenus porapudmMudeckor yHKIIMH, €€ CBOMCTBA U IPaduK.
21. Pemenue npocTeimmx noka3areabHbIX U JJorapu(MUIECKUX YPAaBHEHHH U HEPABEHCTB.
22. PaguanHas Mepa yria.

23. CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YUCIIa.

24. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

25. ®opMyIbl IPUBEICHUSL.

26. CHHYC ¥ KOCHHYC JIBOMHOTO yTJIa.

28. ApKCHHYC, apKKOCHHYC, apKTAaHT€HC YHCTIa.

29. Ilpocreiinyie TPUrOHOMETPUYECKHE YPAaBHEHHUS.

30. Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U IpadUKH.

3ananus A 1updepeHuMpPoOBAHHOIO 3a4eTa
3aganue Ne 1. Unciia 1 BLIYHCJIEHAS

1

1. Beimonnure neiCTBUA: 8= 4 2 ﬂ -3.

2. BeimosHuTE N1€HiCTBUS: 13 3.

4 7
3. Boimonaute nedcTBusd: — - 1 - i .
8 9 16
84
28-12

5. dano: z; =3+1, z, =—-1+3i, Toraa Moaynb NPOU3BEACHHUS | Z; - Z, | paBeH ...

4. BBIIOJTHUTE NEUCTBUA:

6. Kommiekcroe wmcmo 1+2i B TpHUrOHOMETpUUECKO# (opme r(COSg0+iSing0) uMeeT
MOZYJIb, PABHBIH ...

1)5

2) V3

3)1

4) V5
3ananne Ne 2. @yHKIHMH, UX CBOIicTBa M rpaduku
1. Ha ogHOM M3 ClieAyIOIMMX PUCYHKOB H300pakeH Tpaguk HEUYETHON QyHKIMU. YKaKuTe

3TOT PUCYHOK.
BRWY

)
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2. YKaXuTe MHOKECTBO 3HaUeHUI (pyHKIMH, TpaduK KOTOPOH N300paskeH Ha PHCYHKE.
1) [-3;7)

2) [-3; —2] U [2; 5]

3) [-4: 3]

4) [-4;, -1)u(-1 3]

25

3. Haiigure o6nacts onpenenenus Gpynkuuu | (X) =

3-4x’

1) [0; 3) U (3; +x)

2) [0; +o0)

3) [0; 81) U (8L +0)
4) (—o0; 81) U (8L +x)

4. Yxaxure rpapuk GyHKIIMH, Bo3pacTarolieii Ha otpeske [—3; 2].

o
=Y
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5. Ykaxwute rpaduk He4eTHON (DYHKIIHH.

1)

vy A

o

y A

=

[E2Y
o

2)

\

3)

Y

’/

[ERN

<Y

4)
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3ananue Ne 3. KopHu, crenenu u jorapugmsl
1 1
= 3=

9m2 -m 2
m-3

1. Yopocture BblpaxeHue:

1) 9m’
2) 9m
3)9

]
mﬁ

2. Beruucnure: \/4 4827 .
1) 36
2) 18;
3) 6;
4)12.
2 4
3. IIpescTaBbTe B BUE CTENIEHU BBIPAKEHHE: D 3.53,
8
1) 25°
8
2) 59
3) 252

4) 52
3
4. Boraucrure: 252 — 0,25,
1) 37,25;
2) 14.75;
3) 124,75;
4) 26,25.

5. Ynpoctute BbIpaXKeHHUE: 3\/ 25b2 3 5b4 .

1) 5h2
2) 25b

3) 3\/ 5h2
4) 5b

6. Haiiure 3HaYeHNe BEIPAKEHUS |0g5 b, ecin Iog5 b3 =09.

1) 27;

2) 6;

3) 3;

4)12.

7. Beraucnure: log, 0,04+ 21og, 5.

1) 0;

2)3;

3) -1,

4) 10g:5.

8. Haiinure 3nauenue log,;(9b), ecmmlog, b =>5.
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1) -8;
2) 10;
3)7;

4) 25,

1)05x1
9. YKaxuTe NpoMexKyToK, KOTOPOMY MPUHAIIICKHUT KOPEHb YPABHEHHUS (—j =4.

1) [- 3;- 1),
2)[-1,1);
3) [1;3);
4) [3; 5).

10. Ykaxure NpoMeKYTOK, KOTOPOMY IIPUHAIICIKUT KOPEHD YPABHEHHS
log, (x +1) = log, (3x)

1) (- o0;-1)

2) (-1,0)

3) [-10]

4) (0;+ o)

11. Cpenu 3amanHbIX QYHKIMI yOBIBAIOIIUMHE SIBIISIOTCS:

po X
1) Y1=(§j
1 X
2) Y2 :(E)

3) Y3 = 5_X
X+3
T
4) Y4 = —(Ej
5) y5 — 2X+1 _ 3
6) Y6 = —2%

12. Ykaxwute rpaduk QpyHKIMH, 3aaHHO0K popmyoit  y = 0,57,

13. Vka)kuTe MHOKECTBO 3HaYeHHi QpyHkuuu: Y = 2 X45.
1) (5; + o0);
2) (0; + o0);
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3) (= o0; + 0);

4) (7; + ).
14. Jlorapudmudeckoii He siBisieTcss QyHKIUSA, 3aqaHHast POPMYIIOii:
1) y= IOg1 X
2
2) Y= Iogﬁ \/;
3) y=2""
4) y =log, [x]
5) y =log ; x

6) y =loggs (—x)

15. Jlna kakoi M3 yka3aHHbIX (DYHKIMHA 0OJAacThIO ONpEAETCHUs SBIACTCS MPOMEXYTOK

(2;+oo)

1) y=log,(x—3)
X
2) y=log,| =
)y gz(zj
3) y=log,(2-x)
4) y=log,(x-2)
5) y=Ilg(2-x)
16. Ykaxxute puCyHOK, Ha KOTOPOM HM300paxkeH rpa@uk GyHKIUU
a) y= Iogl X;
4
6) y=Ilog, x.
1)
¥
A
[
— > X
0
1
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5)
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17. ®ynkius 3agana rpaduKoMm:

Ay

:

0/1 CX

Vkaxure 00J1acThb OIpECaACICHUSA:
1) (—oo; + oo)

2) (0;+0)
3) (01]

4) (1; + oo)
5) [L+)

18. VkaxuTe Bce 3HAUEHHUs apryMeHTa, I KoTopsix pynknus Y = 19 (X + 2) +1g (3 — X)

OIIpCaciICHA:
1) (-2;3)
2) (—o0;=2)U(3;+0)
3) (—2;+oo)
4) (—00;3)
5) (3;+)

20. I'paduk dpyukipn Y = 109, X mosxer GbITh nonyden u3 rpaduka Gynkmun Y =109, X:
3

1) cMMMETPUYHBIM OTOOpaXKEHUEM OTHOCUTENBHO ocH Oy ;

2) CUMMETPUYHBIM 0TOOpaXKEHHEM OTHOCUTENBHO ocu OX ;

3) cxaTueM OTHOCUTENbHO ocu OX ;

4) pacTsKeHHEM OTHOCUTENBHO ocu OX ;

5) ocTaHeTCs TeM Ke.

21. Ha ogHOM M3 pUCYHKOB N300paxeH rpaduk QyHKIHA Y = |Og3 X.

YKaxuTte 3TOT PUCYHOK.
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yA
|
1\
X
o[ 1 >
1)
VA
1 —
0l /1 X
|
2) J
yA
1
ol 1 x
3)
yA ]
|
1
ol 1 X
4)

3aganmne Ne 3. OCHOBBI TPHTOHOMETPHH
i : I
1. Yopocrure BeIpaxkenue Sin o Sin 2o + COS(E + ) + COSaCos 2a. .

1)0;

2) 2cosa,;

3) cosa + sinag,;
4) cosa. — sina.

2 2

2. Vipoctute Bepaxenne 3C0S~ X + 3sin“ X—6.
1)1,
2) -5;
3) 3;
4) -3.
1 T
3. Haiigure tg o, ecmu COS.=—= © — E <a< 0.

V5

1) 0,5;
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2) 2;
3) -0,5;
4) -2.

33
4. Pemute ypaBHeHue COS| —+ X [=—.
2 2

1) (—1)”‘1%+7zn, neZ

2) i%+27zn, neZz

3) (—1)”1%+7zn, neZ

4) (—1)”%+7zn, nez

1

5. Pemnte ypaBHenue Sin3X = >

) (-D)"-LZ+En nez

9 3
2) i%+2—§n, neZ
3) (—1)”-%+%n, nez
4) ig+2—;n, neZ

8. Haiimute kopeHb ypaBHeHHs SIN2X — 4C0SX = 0, mpuHa uIexKamuii orpesky [27; 37].

i

1) —
3

5r

2) 2
9n

3) 4
L3

4 6

9. Vkaxure Hanbomnbiree 3HadeHne Gyrkuun Y =1—COS 3X.
1) 1;
2) 2;
3) 0;
4) 4.
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10. Ha pucynke n3o0paxxeH rpaduk GyHKIHH:

y
: : £ : :
3k /7 A VI TR
3 i 2. 2
1) Y =CtgX;
2) y=sinX;
3) y=1gx;
4) y =—1gx;
5) y=1tg2x.

11.Yérnas unu HeuétHas Qpynkuus | (X) =1+cosx?

1) uétHas;
2) Heu€THas;
3) uu y€THas1, HU HEUETHAS.

12. HaiimuTe MHOXKECTBO 3HAUCHUH QYHKIIMA p =SiN X+ 2 .
1) [-1;1];

2) [0; 2];

3) [1; 3];

4) [2; 3].

Bonpocs! aus 3k3amMena

. [Ipenen nocnenosatenbHocTH. [Ipenen pyHkumu.
. IToHsiTHE O TPOU3BOIHON PYHKIUH, €€ TE€OMETPUUECKUNA U (PU3UUECKUIN CMBICI.
. [Ipon3BOIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHUS, YACTHOTO.
. ITpon3BO/IHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKIUH.
. YpaBHEHHE KacaTelIbHOM.
. Bo3pacranue u yobiBanue QyHKIMHU. DKCTPEMyMbl (PYHKIHH.
. Bropas npousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.
. [lpumeHeHne NpOU3BOTHON K HCCIIEIOBAHUIO (DYHKIIMN U IOCTPOEHUIO TPahUKOB.
[IpuMepsl MCHONIB30BaHUS NPOW3BOJHOM I HAXOXIACHUS HAWIYYIIErO pPEIICHHS B
MIPUKJIAJHBIX 33a4ax.

10. TlepBooOpa3Has, MpaBUIIO HAXOXAECHNS, OCHOBHOE CBOMCTBO MEPBOOOPA3HOM.

11. HeonpeieneHHbIN 1 ONPEAEIIEHHBIN U UHTETpaJl.

12. ®opmyna Herorona—IJleiiOHuna. Beruucienne nHTErpaios.

13. TlpumMeHeHHE ONPENEIEHHOTO MHTErpajga JUlsl HaXOXKICHMs IJIOLAAM KPUBOJIMHENHHOU
TpameunH.

14. PaBHOCHIIBHOCTD YpaBHEHUH.

O AU A WN —
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15. OcHOBHBIEC TPUEMBI PEIICHHS YpaBHEHUH (pa3sIoKEHUE HA MHOXKHUTEIN, BBEJICHUE HOBBIX
HEM3BECTHBIX, MMOJACTAaHOBKA, TPaQHUECKUI METON).

16. Cucrembl ypaBHEeHUH. PaBHOCUIILHOCTD CHCTEM YpaBHEHUH.

17. PaBHOCUIIBHOCTD HEpaBeHCTB. OOIACTh JOMYCTUMBIX 3HAUYCHUI HEPABEHCTB.

18. OcHOBHBIE TPUEMBI PEIICHUS HEPABEHCTB.

19. OcHOBHBIE TOHATHSI KOMOUHATOPUKH.

20. 3agayu Ha MOJCYET YUCia pa3MEeIlICHUM, IepEeCTaHOBOK, COYETaHUM.

21. CobbITHE, BEPOSTHOCTh COOBITHSA, CIIOKEHHE W yMHOXKeHHE BepositHocTel. [lonsatue o
HE3aBHCUMOCTH COOBITHI.

22. llpencraBieHue JaHHBIX (TaONWIBI, AWAarpaMMbl, rpaduku), BLIOOpKA, CpeaHee
apudmernueckoe, Mearana, Moja psiaa. Ilonarue o 3a1ayax MaTeMaTUYECKOM CTaTUCTUKU

23. B3auMHO€E pacnojioKEeHUE IPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.

24. CnoxeHue W BBIYMTAHHUE BEKTOPOB. YMHOXXEHHE BeKTOpa Ha uuncio. KomruianapHbie
BEKTOpA.

25. KoopauHAThI TOUYKH U KOOPAUHATHI BekTopa. CKalsgipHOE MPOU3BEIEHNUE BEKTOPOB.

26. Ilpusma. [Ipsimas u HakiioHHas npusma. [IpaBunbHas npusma.

27. lapannenenunen. Kyo0.

28. Ilupamupa. [IpaBunbHas nupamuaa. YceueHHas nupamuaa. Terpasap.

28. LlmimHap U KOHYC. Y CEUYEHHBIN KOHYC.

29. lllap u cdepa, X cedeHusl.

3aaHus 1J5 IK3aMeHa
3aganue Ne 1. Hauaina MaTeMaTH4ecKoOro aHaJim3a
1. Haitaute npoussoanyto pynkuun Y = (X —3)COSX .

1) y'=cosx+ (x—3)sinx
2) y'=(x—-3)sinx—cosx
3) y'=cosx—(x—3)sinx
4) y'=—sinx

2. Ha pucynkax n3oOpakeHsl rpaduku GyHKIMHA U KacaTeIbHbIE K HUM B TOUKE @. YKaXHUTe
(GyHKILIMIO, TPOU3BOIHASI KOTOPOH B TOUKE a paBHa 1.

Ay /
y=f(x)/
// I
Z/ a_ ol x
/ 1
1)
A
y
y=;(x
1 /
o a —
11 X
2)
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A
y £ —
y=h(x)
1
oL/ >
1.y a X
=1
3)
Ay
J
1
-1 1 N o
40...a X
=1
{
y=P\r)
4)
y . x —18
3. HaiinuTe 3HaueHUe NPOU3BOJHON PYHKIUHN Y = B TOUKE Xq = — 3.
X

1)2; 2)0; 3)-2; 4)-3.

4. Haiijiure pou3BOAHYIO QyHKIME Y = e + 3x°.

-1, 6x

3

1) y'=xe
2) y'=e*+ x
3) y'=eX + 5x°

4) y'=e* + 6x

5. ®ynkius y = f(X) 3amana Ha mpomexyTke [—6; 4]. YKaxuTe MPOMEKYTOK, KOTOPOMY

IMpUHAJICI)KAT BCC TOUKU 3KCTPEMYMaA.

1) [-6;0] Y 1
2) [0; 4] y=F(X)
3) [-2;3]
4) [-3; 1] \ /' A&
—
6. HpI/I \\ /

JABUXXCHUH

A 4

TeJIa 10 MPSAMOU -6 \ / 0 4 X paccrosiHue
S (B MeTpax) oT N HayaJlbHOMI
TOYKHU JBUKCHUSI U3MEHSIETCS

0 3aKOHY

qepes

3
S(t) = 3 —t?+t-1 (t — Bpems nBMKeHMs B ceKyHaax ). Haiiaure ckopocts (M/C) Tena

4 CGKYH,Z[BI TI0CJIC HaYaJia IBUXXCHHU .
1) 1,75;
2)7,5;
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3) 3;
4) 9.

7. Beraucnure 3HaueHHUE NMPOU3BOIHON PyHKIMH y = SIN X — 2x B Touke xo = 0.
1)1,

2) 0;

3) -3;

4) -1.

8. Haiiiute 3HaueHue IPOM3BOAHOM DyHKIHH Y = X -8 B TouKe X =1.
1) 2e;

2) e;

3)1+e;

4)2 +e.

9. g pynkuun y = 2CO0S X HaiauTe nepBooOpasHyto, rpaduk KOTOPOM MPOXOIUT Uepe3

Touky M (g ; 24j :

1)Y =2sinx+24
2) Y =2sinx+ 22
3) Y =-2sinx+ 26
4)Y =2cosx+ 22

10.Ykaxure nepsoobpasuyo pynxiun F(X) =2 —sinXx.
1) F(x) = 2x — cosx

2) F(x) = x2 + cos X

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3ananune Ne 2. YpaBHeHMS U HEepaBeHCTBA

1. Kakoe u3 ypaBHeHUH ABIETCS IPOOHO-PALIIOHAIBHBIM:
2
X

2
2) 2X _3X:1;
13
3) X—3 :ﬂ;
2Xx+1 X

4) 2x+8=14(7-x)?

x> x-1 1
2. Pemnre ypaBHeHUE — + —— = — !
2 6 2
1) 2;
2) -1;
3) 1;
4) 3.
1
3. Pemnre ypaBHenue —+ ——=0:
X Xx-—4
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1) -2;
2) 5;
3) 2;
4) -1.

4. Ha pucyHke n300paxeHsl rpaduku GyHKIUH

y =f(X) u y=09(X), 3a0aHHBIX HA IPOMEKYTKE =
VKaXHUTe MHOKECTBO BCEX 3HAYCHHIA X, JIJISI KOTOPBIX /
BBINOJIHsIETCS HepaBeHCTBO f (X) > g (X). /

[-3; 6].

SN
X
N

//,

1)[-1,5] : 0 1
N[ 3 2] L[4 6] - | \
3)[-3,-1] U [5; 6] y X) »
4) [ 2; 4]

XY

1
(@

(x—2)(4x+3) 50

5. Pemute HepaBeHCTBO
x+4

1) {—4;—%} U [2; + o)
2) (—o0; —4) U [—%; 2}
3) (—4;— ﬂ U [2; + )

1 3X—7
6. Pemnte HepaBeHCTBO (g) >0,04.
1) (= 3)

13

3) (3; + )

o3

7. Pewnre HepasernctBo 52 °F —1>0.

1) —oo'gj
'3
2) —oo'g:|
'3
)
3)| =+
3

o1



2
4) | —;+©
3

8. Pemmte nepasencteo log, (2 —0,5x) > —1.

1) [0; 4)
2) (= ; 0]
3) (4; + )
4) (4, 6]

3aganue Ne 3. I'eomerpus
1. B kaKkux II0CKOCTSX JIeKaT OCHOBaHMS IPU3MBbI?
a) B IPOTUBOIIOJIOKHBIX;
0) B JIIOOBIX;
B) B MapajuieIbHbIX.

2. Kakoe HaMeHbIIIee YuCiIo pedep MOKET UMETh Ipru3Ma?
a)3;
0) 6;
B) 9.

3. [Ipopomxute npeanoxxenue: OCHOBaHUS YCEUEHHOW MUPAMHUIBL...
a) paBHBIC MHOTOYTOJILHUKH;

0) Mo100HBIE MHOTOYTOJIbHUKHY;

B) JItOObIE MHOTOYTOJIbHUKH.

4. bokoBeie pE€Opa MPU3MBL. ..

a) OHHU MapajuIeNbHBI MEXITY COOO0H;

0) OHM MEePNEHAUKYISIPHBI OCHOBAHHIO;
B) OHH PaBHBI U TTApAJIJIEIbHBI.

5. CKonbKO AMaroHajieit uMeeT napasuienenumnen’?
a)4;

0) 12;

B) 6.

6. Kakoif MHOrOrpaHHUK UMeeT 7 rpaHei?

a) CeMUYTOJIbHAs TUPaMH/Ia;

0) NATUYTOJIbHAS PU3MA;

B) IIECTUYTOJIbHAS MUPAMUIA U TISTHYTOJIbHAS TTPU3Ma.

7. KakoMy MHOTOTrpaHHUKY NPUHAUIEKUT Cleyroliee cBoicTBO: "KBaapaT 1uaroHaan paBeH
CyMMe KBaJIpaToB TPEX €ro u3MepeHuii"?

a) MapaJjiesenuIeny;

0) mpsiMOMY Mapajieenurneny;

B) IPSAMOYTOJIbHOMY NapaJuIeIEIUIENy.

8. MHOTOTpaHHUK, COCTABIICHHBIH U3 MIECTUYTOJIbHHUKA U TIECTH TPEYTrOJILHUKOB, HA3bIBACTCS
a) IIECTUYTOJIbHOU MPU3MOI;

0) MIeCTUYTOIHHON MUPAMHION;

B) YCEUEHHOU MUPAMUION.

9. Anogema - 3T0 BHICOTA ...

a) BbICOTA MPABUIILHON MUPaMUIBL;

0) BbIcOTa OOKOBOI rpaHy MPaBUIILHON MHUPAMUJIbL;
B) OOKOBOI1 rpaHu 1000 MHPaMU/IBL.
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10. B ocHOBaHMM PpU3MbI pABHOCTOPOHHHUM TPEYTOIHHUK, & OOKOBBIC TPAHH -
napajuienorpaMmbl. Takasi mpu3ma siBISETCSL. ..

a) HAKJIOHHOWM;

0) paBWIBHOIL;

B) IIPSIMOIA.

11. Hanst Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa nnuHa otpe3ka AB?
a) v 113

b) V42

c) v 32

d) V8L

e) 2132

12. Ykaxkurte napy KOJUIMHEAPHBIX BEKTOPOB:
a) al1;4;5) y b(0;8;-1]

b) @(2;8;-1) y b(4;16;-2)

¢) @(0;0;0) , b(8;4;3]

d) @l1;2;2) y b(-1;2;2)

e) @(1;-3;4) , b(4;-3;1]

13. MoryT 111 BeKTOPBI OBITh KOJUTMHEAPHBIMH, HO HE PaBHBIMH?
a) 1a;
b) Her;

C) HE JIOCTATOYHO JIaHHBIX.

-

14. Bexrop M(4:-8;6] oproronanen sexropy 1! . Vkakute KoOpAUHATLI BekTopa 1! :
a) ni—-1;-2;-3)
b) ni1;2;3)
c) fl—2;2;4]
d) ni2;—2;-4)
e) fil—=2;-2;4)

15. Beraucinuth KOOpIUHATHI ceperHbl oTpeska AB, ecu A(-10; 2; 3) u B(0; 16; -7).
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a) (5,-8;2]

b) (—5;9;-2]
¢) (—5;8;2)

d) (5:9:-2]

e) (—10;14;-4)

16. Uemy paBeH MOIYJIb BEKTOpA MN , ecmn M V3;42;45 N 213;342;45
a) 1§
b) V13
C) V1T

d) Y V3+V2

e) 15—#15

17. TIpu xakoM TonoskutensHoM N Bektopsr 01511 ¢ (=2;n+1; =2 ouroronanmpme?
p P P

a)-2;1;b)1;¢)1;2;d)2;e)-2.

18. JIpa pebpa npssMoyrosbHOro napasuienenunesna pasusl 10 u 3, a 00beM napanenenunena
pasen 360. HaiiTu muiomaas MOBEPXHOCTH ITOTO MapajuiesIorpaMmma.

19. Ecnm kaxxmoe pedpo KyOa yBeIHYUTh Ha 1, TO TUIOMIAb €r0 TOBEPXHOCTH YBEIHMYUTCS Ha
90. Haiitu pebpo xyda

20. BokoBple pedpa nMpaBUIILHOW MHUPAMUJIBI B3aHMHO MEPIICHANKYISPHBI, KQXK0€ U3 HIX
paBHoO 6. Haiitu 00beM nupaMu/sbl.

21. PeOpa npaBmiibHOTO TeTpa’apa paBHbl 4. HaiiTu miomans cedeHus, NpoxosIero yepes
Cepe/IMHBI YEeThIpeX ero pedep.

22. Panpuyc ocHOBaHMS IUJTUH/PA paBeH 3 ¢M, a ero obpasyromas - 7 cMm. Halitu miomans
OCEBOI'0 CEUYCHMSI.

23. Jlanwl qBa mapa. Paguyc Broporo mrapa B 7 pa3 MeHbIIIe paauyca nepBoro. Bo ckoibko
pa3 mIom@aab NOBEPXHOCTH IEPBOTO IIapa OOJIbIIE IUIONIAIU TTOBEPXHOCTH BTOPOT0?

24. TInomaas MOBEPXHOCTH MEPBOTO mapa B 49 pa3 0oJIbIIe TUIOIAAH TOBEPXHOCTH BTOPOTO
mapa. Bo ckonbko pa3z 06bemM mepBoro mapa 0osbline oobema BTOporo?

25. B munmnapudeckuit cocyn Hamuiau 10 ky0. cM Bozbl. B Bojly MOJTHOCTBIO OTPY3HIIN
netanb. [Ipyu 7TOM ypoBeHb JKUIKOCTH B cocyze yBennuuics B 2,4 pa3a. Haiitu o6beMm aeranu (B KyO.
cM).

3ananue Ne 4. D1eMeHTbl KOMOMHATOPHUKHY U TEOPUHU BEPOSITHOCTEH

1. meeTcst Tpu rpynibl CTYJEHTOB: B iepBoi 11 denoBek, Bo BTOpoil 18 denoBek, B TpeTbei
o4



20 genoBek. KomnuecTBO crmoco00B BhIOOpa TPOWKH CTYACHTOB, B KOTOPOMW MO OJHOMY CTYICHTY W3
Ka)KJI0! TPYIIIbL, PAaBHO. ..
1.11-18-20;
5 11+18+20
g
3 11-18-20 ;
3
4.11+18+20.

2. Yucao crioco00B NOCTABUTH 5 UeJIOBEK B o4yep€ab paBHO...

3. B cioBe «WORD» wmenstor mectamu OykBBI. Torjga KOJHYECTBO BCEX BO3MOKHBIX
Pa3IMYHBIX «CIIOBY PABHO...

1.8;

2.16;

3. 4;

4,24,

4. B xopoOke 6 1BeTHBIX KapaHaamieid. Yucino cnocoboB BeIOpaTh TPH U3 HUX PABHO. ..
5. Yucno cnoco6oB BeIOpaTh U3 TPyIIibl B 20 CTYIEHTOB CTAPOCTY U 3aMECTUTENSI PABHO. ..

6 U3 smuka, rae HaxoauTes 15 neraneii, mpoHnymepoBaHHbIX OT 1 10 15, TpeOyeTcst BBIHYTH 3
netanu. Torna KOJTU4ecTBO BCEBO3MOKHBIX KOMOWHAIIMM HOMEPOB BBIHYTHIX JI€TajJei paBHO. ..
151
121
15!

S 31121’
3. 31;
4. 151,

7. Uncno Tpex3HAYHbIX YHCEN, KOTOPbIe MOKHO COCTaBUTh M3 YETHIPEX KapTouek C Iudpamu
1,2,5,7, paBHo...

8. bpocatoT nBe MoHeThl. CoObiTHE A — «repO Ha nmepBoi MoHeTe» U B — «uudpa Ha BTOpOit
MOHETE) SIBJISIIOTCA. . .

1) coBMeCTHBIMU

2) 3aBUCUMBIMU

3) HECOBMECTHBIMU

4) HE3aBUCUMBIMU

9. I[Ba CTpPCJIKA MMPOU3BOIAT IO OJHOMY BBICTPCITY. BCpO}ITHOCTB nomnagaaHuvs B EJIb IICPBOTO
H BTOPOTI'O CTPCIIKOB paBHbI 0,8 58 0,75 COOTBCTCTBCHHO. Torz[a BCPOATHOCTH TOI'O, YTO L CJIb 6YI[CT I10-
pa’keHa, paBHa...

1) 0,40

2) 0,95

3) 0,55

4) 0,60
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10. UrpansHas kocTh OpocaeTcst ouH pa3. Torga BEpOATHOCTh TOTO, UTO HA BEPXHEH rpaHu
BBITAACT HC MCHCC IIATH OYKOB, PaBHA...

1) 1/6

2) 1/2

3)1/3

4) 5/6

11. Ha ntuniedepme ecTh TOJIBKO Kyphl M TYCH, IpHYEM Kyp B 4 pa3a OoJibliie, 4eM ryceu.
Haiinute BepoATHOCTB TOT0, YTO CIIy4aiiHO BBIOpaHHAs Ha 3TOW (hepMe NTULIA OKAKETCS TYCEM.

1)0,4

2)0,2

3)05

4)0,6

12. B crane 50 xopoB. U3 Hux 15 kopoB 1-i mopopl, ocTaiabHbie — 2-i mopoabl. Haiiiure Be-
POSITHOCTH TOTO, YTO CIy4ailHO BEIOpAaHHAS HA CTaJa KOPOBA OKAKETCS 2-1 MOPOJIBI.

104

2)0,5

3)0,6

4) 0,7

13. Ha cknazie umeercst 6 MHXXEHEPHBIX U 5 OyXralTepcKUX MUKPOKAJIBKYJIATOPOB B OJIMHA-
KOBBIX yrnakoBkax. CiydyaliHbIM 00pa3zoM OepyT 4 ynakoBku. HaiiTu BEposITHOCTh TOTO, YTO B HUX

OKaykeTcs 2 HHXXCHCPHBIX MUKPOKAJIBKYJIATOPA,

14. B ciyuaiiHOM 3KCIIEPUMEHTE MOHETY OpOCHIIN TpH pa3a. KakoBa BEpOSITHOCTh TOTO, UTO
Ope BhINaJl POBHO JiBa paza?
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IIpunoxenue 1

JIMCT neproanvecKux MpPoBepoK padoyeil MporpaMMsl
U MH(GopMaIUsA 0 BHECEHHBIX H3MEHEHHUAX

JlomKHOCTHOE JTHIIO,
MIPOBOJIUBIIIEE MIPO-
Bepky: ©.1.0.,
JOJKHOCTh

Hara

[ToTrpebHOCTH
B KOPPEKTHPOBKE
yKa3aHHEM COOTBET-
CTBYIOIIMX Pa3/IesiOB
paboueii mporpaMmbl

Wudopmanus o BHECEHHBIX
MU3MEHEHHSIX
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