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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).

CocraBuTellb: Crupuna H.I'.

PabGouas mporpamMma paccMOTpeHa W yTBEpKIeHa Ha 3acedaHuu KadeIpbl T'YMaHHTAPHBIX U
€CTECTBEHHO-HAY4YHBIX TucHUIUIHH (mpoTokoi Nell ot 30.06.2023 r.)

/ ~ sn P H
3aBenyrommii kadeapoii: / 1 (/jﬁgf;au/ g Bacuiienko O.B.

Pabouas mporpamMma paccMOTpeHa M YTBEp:KJl€Ha Ha 3aceJaHUM MpeAMETHOU (LMKIOBOM) KO-
muccud (rporokoi Nell ot 30.06.2023 r.)

i
IIpeacenaresns mpeaMeTHOH (UKI0BOI) KOMUCCHHT //L 3Baruna O.B.
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1. MACHOPT PABOYEHN MPOI'PAMMBbI JAUCIIAITJINHBI
C00.01.03 «MaTeMaTHUKa»

1.1. O6aacTh NpUMEHEHHsI IPOTrPAMMBbI

Pabouas nporpamma mucnumimabel COO.01.03 «MatemaTukay sSBISETCS YaCThIO OCHOB-
HOW TIpod)eCCHOHATBHONW 00pa30BaTeNbHON MPOTPAMMEI MOATOTOBKH CIHEIHAIUCTOB CPETHETO
3BeHa 1o crenuaibHocTd 38.02.01 DxoHOMUKA M OYXTaITEPCKUNA VYeT (II0 OTPACIIIM).

1.2. Mecto aucuunjunsl B crpykrype OIIIICC3

Huctummmaa  COO.01.03  «MaremaTtuka»  sBIAeTCS  YYEOHOW  JTUCHUTLIAHOMN
o0s3aTenpHOM mpeaMeTHo obnactn «Matemaruka u nndopmarukay OI'OC cpemnero odriero
o0Opa3oBaHus U 0a30BOM AUCIUIUITMHON 00111e00pa3oBaTenbHOM moaroroBku CIIO u peanusyercs
B | 1 Bo |l cemecTpax mpu cpoke moaydeHus: CpeaHero npodeccuoHaibHOro 00pa3oBanus 2 roga
u 10 mecs1eB.

1.3. Henu 1 32124y JMCUMIJIMHBI, IVIAHUPYeEMbIe Pe3YJIbTAThl 0CBOEHHS y4eOHOM
JTUCHHUIINHEI

Henbto pucnumuinabl COO.01.03 «MatemaTrkay SBISETCS pa3BUTUE MPEACTABICHUM O
COLMAIbHBIX, KYJIbTYpPHBIX M HCTOPUYECKMX  (aKTOpax CTAHOBJIEHHS  MaTEeMAaTUKU;
(GopMUpOBaHHE  JIOTUYECKOrO,  aJITOPUTMHUYECKOTO W  MATEMaTHYECKOIO  MBIIICHHUS;
dbopMHpoBaHHE yMEHHUIl NPUMEHSTH IOJYyYEHHbIE 3HAHMUS IPHU PEIIEHUM Ppa3IM4YHBbIX 3a/1ay;
dbopMupOBaHHE NPEJICTABICHUH O MaTeMaTHKE KaK 4YacTH OOIIEeYeI0BEeUYeCKOM KyNIbTYpBI,
YHHUBEPCAJIBbHOM fA3bIKE HAayKH, IO3BOJISIIOIIEM ONMCHIBATH M M3y4yaThb peaJbHbIE MPOLECCHl U
SBJICHUS.

Vuebnas aucrumimHa COO.01.03 «MaremaTHka» OpPHEHTHpPOBaHAa Ha JIOCTHXKEHHE
CJIEAYIOLINX 3a1a4:

— cpopMHpOBaTh LEIOCTHOE IMPEJICTABICHUE O MAaTeMaTHKE, €€ POJIM B COBPEMEHHOU
CUCTEME 3HAHUM U MUPOBOH KYJIbTYpE;

— HN3Y4YUTh OCHOBHBIE MAaTEMATUYECKUE IOHATHS, HCIHOJb3YEMBIE ISl OIMCAHMS
Pa3IUYHBIX [IPOLIECCOB U SBJICHUM;

— c¢hopMUpOBaTh HABbIKM TNPUMEHEHUS MaTeMaTHYeCKMX METOJIOB ISl PpeIICHUS
IIPAKTUYECKUX 3aad.

IInanupyemMblie THYHOCTHBIC PE3yJIbTAThl OCBOCHHUA Y4eOHOM AN CUMIIIMHbI:

— c(hopMUPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpeCTBE MOJCIMPOBAHUS SBJICHHUH U MPOLIECCOB, UIEAX U METO/IaX MaTeMAaTUKU;

— T[OHMMaHWE 3HAYMMOCTH MAaTEeMAaTUKHU JUIsI HAYYHO-TEXHHUYECKOro Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIIEHHS K MaTeMaTHKE KaK K YacTH OOINEYeIOBEYECKOH KYIbTYPHI
yepe3 3HAKOMCTBO € UCTOPUEH pa3BUTHs MaTeMAaTUKHU, 3BOJIOMEH MaTeMaTUYeCKUX HJIeH;

—  pa3BUTHE  JIOTHUECKOTO  MBIIUICHHUs, MPOCTPAHCTBEHHOI'O  BOOOpa)KeHMUs,
QITOPUTMUYECKOHN KYJIbTYpPbI, KPDUTHYHOCTH MBIIIJICHAS HA YPOBHE, HEOOXOAUMOM TS OyayIien
npodeCcCHOHATBHOM 1eATeNbHOCTH, VIS POI0JIKEHUsT 00pa30BaHMs U caMOOOpa30BaHMS;

— OBJaJeHHEe MaTeMaTHMYeCKUMHM 3HAaHUSIMHM M yMEHHUSIMHM, HEOOXOJUMBIMH B
MIOBCEHEBHON JKM3HM, M OCBOCHHMSI CMEXHBIX €CTECTBEHHO-HAY4YHBIX JUCLMIUIUH H
JUCIUIUIMH TPO(ECCHOHANBHOTO [HWKJIA, JUIA TIOJNydeHus oOpa3oBaHHMA B 0O0NacTsIX, He
TpeOyroMmMX yriIyOoJeHHOM MaTeMaTH4eCKON TOArOTOBKU;
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— TOTOBHOCTh W CHOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpa30BaHHIO, HA
MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPa30BAHHUIO KaK
YCIIOBHIO YCIICITHOM MPO(eCCHOHAIBHON M OOIECTBEHHOM JEATEIIBHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTEIBHOW TBOPYECKOW W OTBETCTBEHHOM
eI TEIILHOCTH;

— TOTOBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH B
00pa30BaTeNIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIeIOBATEILCKOM, IPOSKTHOM B JIPYTHX
BHIAX OEITEIHLHOCTH;

— OTHOUIICHHE K MPO(EeCCHOHAIBHON NeATEeIHbHOCTH KaK BO3MOXXHOCTH y4acTHs B
PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TIPOOJIEM.

I[InanupyeMble MeTanpeMeTHbIE Pe3yJIbTAThl 0CBOEHUS] Y4eOHOM TUCIHUIITUHBI:

— YMEHHME CaMOCTOSITEIIBHO ONPEIEIATh LEIHU JACITEIBHOCTH M COCTAaBJIATh IUIAHBI
JESATEIIBHOCTH;  CaMOCTOSITENIBHO — OCYLLECTBIISITb, KOHTPOJIMPOBaTb U KOPPEKTUPOBATH
JIEeATEIbHOCTD; UCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI I TOCTUKEHUS ITOCTABICHHBIX LEIEH
U peaJin3alluy IJaHOB JEATeIbHOCTH; BBIOMPATh YCIIEIIHbIE CTPATETUU B Pa3IMUHBIX CUTYAIUSIX;

— yYMEHHME MNpPOAYKTHMBHO OOIIATHCSI W B3aUMOEWCTBOBATH B IPOLIECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTHIBATh TO3MIUU JAPYIHX YYaCTHHKOB JIEATEIBHOCTH, 3()(HEKTHBHO
pasperatb KOH()IUKTHI;

— BJIQJICHUE HABBIKAMHM I103HABATEJIbHOW, y4eOHO-HUCCIIEOBATENILCKOM M NPOEKTHON
NEeSITeTbHOCTH, HAaBBIKAMU  pa3pelieHus mpoOyieM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEJIBHOMY ITOMCKY METOZOB PEIICHUs NPAaKTUYECKUX 3a/ay, IPUMEHEHHUIO PAa3JIMYHBIX
METO/I0B ITI03HAHUS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHON HH(OpPMAIIMOHHO-TIO3HABATEILHON
NeSITeIbHOCTH, BKJIIOYAsi YMEHHE OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHHMKAX HH(MOpMAIHH,
KPUTUYECKH OLIEHUBaThb W WHTEPIPETUPOBATh HH(POPMALIMIO, TOIYYaeMYI0 M3 pa3IM4YHbIX
HUCTOYHHKOB;

— BIIAQJICHUE SI3BIKOBBIMHU CPEJCTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOXO
TOYKY 3PEHUS, UCII0JIb30BATh aICKBATHBIE S3bIKOBBIE CPENICTBA;

— BJQJICHUE HaBbIKaMM I103HABAaTEJIbHON pe(IeKCHH KaK OCO3HaHUS COBEpLIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMI, TPAHUL] CBOETO 3HAHUA U
HE3HaHMs, HOBBIX IIO3HABATEIbHBIX 3a/1a4 U CPEICTB I UX JOCTUKEHUS;

— IIeNeyCTPEMJIEHHOCTh B IOMCKAaX M NPUHATHM PELICHUH, COO0Opa3UTEeNbHOCTh U
UHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IPEACTaBICHUM; CHOCOOHOCTh BOCIHPUHHUMATH
KpacoTy U TapMOHHUIO MUDA.

IlnannpyemMble npeAMeTHBIE Pe3y/JIbTAThl OCBOCHHUSI YU4eOHOWH THCHMIIJIMHBI:

3HATH/ MOHUMATh:

— 3HAYECHHE MATEMATHYECKOW HAyKd NJIsi pEelIeHUs 3a7ad, BO3HUKAIOIINX B TEOPHH H
MpPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAHMUYECHHOCTh MPUMEHEHUS] MATEMATUUECKIX METOJIOB K
aHaJIM3y M UCCIICIOBAHUIO TIPOIIECCOB U SIBICHUN B MPUPOJIC U OOIIECTBE;

— 3HAYCHWE TMPAKTHKA ¥ BOIMPOCOB, BO3HHUKAIOMIUX B CaMOW MaTeMaTUKE ISt
GbOpMUPOBaHUS M PA3BUTHUS MATEMaTUYECKOW HAyKH; WCTOPUIO PA3BUTHUS TOHSATUS YHCIA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHS T€OMETPHH;

— YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTUKH MaTEeMaTHYECKUX PACCYKIEHUH, HX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UETOBEUECKOU JIEATEIHHOCTH;

— BEPOSITHOCTHBIN XapaKTep pa3IuyHbIX MIPOLIECCOB OKPYKAIOIIETO MUPA,

yMeTh:



— BBINOJIHATH apu(METHYECKUE NEHCTBHS HAJ YMCIaMU, COUETast YCTHBIE U MTUCHbMEHHBIE
OPUEMBl; HAXOAWUTh TNPHUOIIKEHHBIE 3HAYEHUS BEIUYMH M TOTPEIIHOCTH BBIYMCICHUIN
(abcomoTHAs M OTHOCUTENbHAS ); CPAaBHUBATH YUCIIOBBIE BBIPAKCHUS;

— HAaXOAWTh 3HAYCHMS KOPHS, CTEIEHH, JIorapu(mMa, TPUTOHOMETPUIECKUX BBIPAKECHHH
Ha OCHOBE OIpEJeNICHHs, HWCIOIb3ysd NpU HEOOXOTUMOCTH WHCTPYMEHTAIbHBIE CPE/ICTBA;
HI0JIb30BATHCS MPHONMKEHHOH OIIEHKOW IPH MPAKTUYECKUX pacyerax;

— BBINOJHATH NPEOOpa3OBaHUs BBIPAKEHUH, NPUMEHSS (QOPMYJbI, CBS3aHHBIE CO
CBOWCTBaMH CTETEHEH, Torapu(MoB, TPUTOHOMETPUIECKUX (PYHKITHUI;

— BBIYMCIATH 3HaYeHHE (QYHKIMU 1O 33JaHHOMY 3HAUYEHUIO apryMeHTa IpPU Pa3TUYHBIX
crioco0ax 3amanus (pyHKINY;

— OIpenensiTh OCHOBHBIC CBOWCTBA YHMCIIOBBIX (YHKIHMH, WIUIIOCTPUPOBaTh HMX Ha
rpadukax;

— CcTpouTh rpaduKu HM3Y4EeHHBIX (YHKIHMHA, WIUTIOCTPUPOBATH MO TrpaduKy cBoOHCTBa
9JIEMEHTApHBIX (QYHKITHIA;

— HCIIOJIb30BATh MOHATHE (DYHKIUH IS ONMCAHKS ¥ aHATN3a 3aBUCUMOCTEH BEIIMYHH;

— HaXOJWTh MPOU3BOIHBIC AIEMEHTAPHBIX (YHKIWN; UCIIOIB30BaTh MPOU3BOJHYIO IS
U3y4YCHUS CBOMCTB PYHKIMI M TOCTPOCHUS I'PaHUKOB;

— MPHUMEHSTh TPOU3BOIHYIO /ISl MPOBEICHHS NPUOIIMKCHHBIX BBIYMCICHUH, pelarh
3a[1a4u MPUKJIAHOTO XapaKTepa Ha HAXOKICHUE HAOOJIbIIET0 U HAMMEHBIIIETO 3HAYCHUS;

— BBIUMCIIATH B NPOCTEHIIMX CIIydasX IUIOMAAXM ¥ OOBEMBI C HCIOJIb30BAaHHEM
OIPEJICTICHHOTO MHTETPANa;

— pelaTh panuOHANbHBIC, TOKa3aTelbHbIE, JIOTapu(pMHUYECKUE, TPUTOHOMETPUYCCKHE
YpaBHEHHSI, CBOJSIIMECS K JMHEWHBIM M KBAJPATHBIM, a TAK)KE aHAIOTWYHBIC HEPAaBEHCTBA U
CHCTEMBI;

— HCTOJIB30BaTh TpaUUeCcKuil METO/I PEIICHHs ypPaBHEHUH U HEPABEHCTB;

— n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH pELICHUs YpaBHEHUI, HEpaBEHCTB H
CHCTEM C JIByMsI HEW3BECTHBIMU,

— COCTaBISATh W pEIIaTh YpPaBHEHHS W HEPABEHCTBA, CBS3BIBAIOIINE HEHW3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MPUKIIATHBIX ) 3aa4ax;

— pemath TpocTeImne KOMOMHATOPHBIC 3aJadd METOJIOM Iiepedopa, a Takke ¢
UCIIOJIb30BAHUEM U3BECTHBIX (OPMYII;

— BBIYUCIATH B MPOCTEHUIINX CITydasiX BEPOSITHOCTU COOBITUI Ha OCHOBE MOJCYETa Yyucia
HCXOJIOB;

— pemarh IUTAHUMETPHUYECKHME W TIPOCTEHINME CTEepeOMETpUYEeCKHe 3aJadd  Ha
HaXO0XJICHHE TeOMETPUUYECKUX BEJIMYMH (JIIMH, YTIIOB, IUIOIIaeid, 00BbeMOB);

HCNO0JIb30BATH NPUOOPETEHHbIC 3HAHUS U YMEHHUS B IPAKTHYECKOM eSITeJIbHOCTH U
NMOBCEeTHEBHOM KU3HHU JJIs:

— TPaKTUYECKHX pacdeToB 1o (opmynam, BKIrOYas (GOPMYJIbI, COAEpKaIME CTEMEHH,
paauKkanel, JorapudMbl U TPUTOHOMETpUYECKHE (YHKIIUU, UCHONB3YS MPH HEOOXOIUMOCTH
CIIPABOYHbBIE MATEPHAIIBI U MPOCTEUIIINE BEIYUCIUTENBHBIE YCTPONCTBA;

— OIMCAaHHA C TOMOINBI0 (DYHKIHMA pa3iuyHBIX 3aBHCHMOCTEH, TPEICTaBICHUS WX
rpadu4ecku, MHTEPIIpeTaluy rpauKoB;

— IOCTPOEHUS U UCCIIEOBAHMS TPOCTEHIIINX MaTeMaTHYECKIX MOJIeNeH;

— aHaJIM3a peaJbHBIX YMCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE AUarpamMm, rpauKoB;

— aHanM3a HHPOPMAIIMU CTATUCTHYECKOTO XapaKTepa;

— WccaenoBaHus (MOJCITMPOBAHMSI) HECIOKHBIX TPAKTUYECKAX CHUTyalluid Ha OCHOBE
U3y4EHHBIX (POPMYI U CBOMCTB QUTyp;



— BBIYUCICHHUS OOBEMOB M IUIOMIAJEH MOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TeN IpH

PCHICHUHN NPAKTUYICCKUX 3a/1a4.

1.4. Konu4yecTBo 4acoB Ha 0CBOeHME Y4eOHOM M CUMIIIMHBI

YueOHnas Harpy3ka (Bcero) 340 yacoB, B TOM YucCIIe:

- o0s3aTenbHAs ayIuTOpHAs ydeOHas Harpy3ka oOydaromierocs - 320 yacos;

- caMocTosTeNbHas paboTta oOyuaromierocs — 12 yacos;

- IPOMEXKYTOYHAs aTTecTalnus — 6 yacos;
- KOHCYJIbTalluy — 2 yaca.

2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0béM UCHUIUINHBI U BUbI Y4eOHOH paGoThl

Buj y4eOHbIX 3aHATHI

O0BEéM yacoB

ceMecTp Hroro
1 2

YueOHasn Harpy3ka (Bcero) 150 190 340
O0s3aTenbHasi ayANTOPHAsi HATPYy3Ka (Bcero), B TOM 142 178 320
qucje:
- JeKINH 70 88 158
- IPAKTUYECKUE 3aHATHUS 72 90 162
CamocrosiTesibHass padora 8 4 12
PykoBoaCTBO NpaKTHKOMI
Kouncyabrauumn - 2 2
®opmMa NPOMEKYTOUHOI ATTECTAIMHU MO AUCHHUIIHHE
-nudpepeHnpoBaHHbIN 3aueT + - -
-OK3aMEH + -
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2.2. TemaTnueckuii iiaH u copep:xxkanme gucuuniauabl CO0.01.03 MaremaTuka

HaumenoBanue Copaepxxanue y4yeOHOro MaTepuasa, 1a00paTopHble M NPAKTHYECKHeE 3aHATHS, CAMOCTOATE/IbHAsI O0bem
pa3aesioB U TeM padoTa 00y4aImuxcs 4acoB
1 cemecTp
Pa3nes |. BBegenne
Tema 1.1. Jleknus, ypok. Marematuka B HayKke, TEXHUKE, S3KOHOMHKE, MH(OOPMAIMOHHBIX TEXHOJOTMAX U HPAKTUYECKON 5
Beenenue nesitenibHOCTH. Llenu u 3amaun n3ydyenust Mmarematuku npu ocsoenunu npogeccuit CI10 u cneunansHocreit CIIO.
Paznes |1. Uncaa n Beruncienns
Tema 2.1. Jlekuus, ypok. Hatypanbnbie u nenble uncia. [Ipumenenne npusHakoB aenumocty nensix uucen, HOJ nu 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 yncina. OObIKHOBEHHbBIE U JIECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHbIE IEPUOIM-
Tema 2.2 yeckue apoou. JleicTBUTENbHBIE Yyucia. PallnoHanbHble U MppallMOHAIbHbIE Ynucia. ApudMeTHuecKre onepauu ¢ 4
Mma 2.2. o . . i
M JNENCTBUTEIBHBIMU UucIaMu. Moylb AEHCTBUTENBHOTO YKMCla U ero cBoiicTBa. [IpubnmkEHHbIE BBIUMCIICHNUS, Mpa-
HO’KeCTBO i
. BUJIA OKPYTJICHUS, IPUKUAKA U OLICHKA PE3YJbTaTa BHIYUCICHHH.
AeHCTBUTEJIbHBIX YHCE "
IIpakTuyeckoe 3ansitue. [Iprmenenne 1po6eil U MPOLEHTOB AJIsl pelIeHUs NPUKIAAHbIX 3a7a4. [IpumMenenue npa- 4
BUJI OKPYIJIEHUS. M MOAYJISI NEMCTBUTEIBHOIO YHACTIA JUIsl PEIICHUS IIPUKJIAIHbIX 33a4.
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 YHCITaMU 4
Pazgen |11. ®ynkuuu u rpaguxn
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

¢dbysakiuy. CBOKCTBA JTMHEHHOM, KBaIPATUIHON, KyCOYHO-TMHEHHON U TPOOHO-TUHEHHOM (DYHKITHIA. 10
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-0ii CTeNen . IIpakTnueckoe 3aHsitue. PenieHue HppalMOHANBHBIX ypaBHEHUM. HaxokIeHwe 3HaYeHuM CTEeleHed C 6
Hppaumonanbuple |[PAIHOHATLHBIMU MOKA3ATEIIAMM.
ypaBHeHusi. CTeneHHast Jleknms, ypok. CpoiictBa M rpaduk KOpHA N-Off cTemeHM Kak (YHKUUM OOpaTHOM CTENEHH C HaTypajJbHBIM
dyHKIu nokaszaresieM CTeneHb ¢ LenbIM nokaszateneM. CreneHHas (QyHKIMs C HAaTypalbHbIM M I€JbIM IoKa3areneM. EE 6
CBOICTBa U rpaduKH.
IIpakTuyeckoe 3ansitme. Brluncnenne M cpaBHeHME KOpHeW N-oit creneHu. [IpeoOpa3oBaHus YMCIOBBIX
BBIpKEHHH, COZEepKalUX KOpHU N-0if creneHu. VccrnenoBaHue CTENEHHBIX (YHKIMH C HATypaJlbHBIM M LIEIBIM 6
MIOKa3aTelIeM.
Paszpen V. Iloka3zarejibHas, JorapupmMuyeckas, TPHrOHOMEeTpHYeCKHEe QPYHKIHHU
Tema 5.1. Jleknus, ypok. CreneHnp ¢ palioHaIbHBIM Moka3areieM u e€ cBoiicTBa. [lokasarenpHas QyHKIMS, €€ CBOWCTBA U
IToxa3aTenbHasn rpaduk. Mcnonbs3zoBanue rpaduka GyHKUMU 17 peuieHus ypaBHeHui. IlokasatenbHble ypaBHeHHs. OCHOBHBIE 6
dpyHkuus. METO/Ibl PEIICHUs] TOKA3aTENbHbIX YPABHEHUH.
IokazarenbHbIE . .
ypaBHeHus IIpakTHyeckoe 3ansTue. VccnenoBanue nokasareabHol QyHKIUH. Perienne nokazaTebHbIX YpaBHEHUI. 6
Jlekums, ypok. Jlorapupm uymcna. CpoiictBa norapupma. Jlecatuunble U HaTypajbHble JIOTapU(MBL
[IpeobpazoBanue BbIpakeHHH, conaepkaumux jorapudmsel. Jlorapupmuueckas ¢yHkuus, e€ cBoiicTBa U rpaduk. 6
Tema 5.2. Vcnonb3oBanue rpaduka GyHKIUY JUIs peLIeHUs] ypaBHEHHH.
ﬂorag;a:{bx:;t;ecxaﬂ IIpakTuyeckoe 3ansitue. Boruncnenue u cpaBHeHue Jorapudmos. JlorapupmMupoBaHue U NOTEHLUHUPOBAHUE 5
Jlorapudmuyeckune BYpakerii. =
Jlekuus, ypok. Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOJbI PELICHHS JOTapH(PMUUYECKUX YpaBHEHHH. 4
YpaBHenust PaBHOCWIIBHBIE TEPEXO0/Ibl B PEIICHUHU JIOTapU(PMUUECKUX YPABHEHUI.
IIpakTHyeckoe 3aHsiTHe. PenieHne Jorapu)MUUECKIX ypaBHEHUH. 6
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Jlekuus, ypok. Tpuronomerpuueckasi OKPYKHOCTb, OIpEICIIEHHE TPUTOHOMETPUYECKHX (QYHKIUN YHCIOBOTO
aprymenTa. CuHYC, KOCHHYC, TaHI'€HC M KOTaHI€HC YHCIOBOro aprymeHra. OCHOBHbIE TPUTOHOMETPUUYECKHE

dopmynel. Tpuronomerpuueckue GYHKIMH, WX CBOHCTBA W rpaduku. APKCHHYC, apKKOCHHYC U apKTaHTEHC 10
YHCJIOBOTO APIyMEHTA.
IIpakTHyeckoe 3anaTHe. PaguanHas Mepa yria. Beruncienue cuHyca, KOCMHYcCa, TAHI€HCA U KOTAHI'€HCA YUCIIA.
Tena 5.3 Pemenne 3amau Ha mpeoOpa3oBaHUe CYMMBI TPUTOHOMETPHECKHX GbyHKIMI B Mpou3BeAeHHE, NMpeoOpa3oBaHUe 10
TpuronomeTpHuecke MIPOU3BEICHUS TpI/IFOHOMeTpI/IlIeCKI/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 TPUTOHOMETPUYECKHE 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 reoMerpuyeckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH TE€OMETPUYECKOM 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 HEMPEPHIBHBIX (PYHKITUH ayis pemeHus 3aaad. [lepBas u BTopas mpousBoaHble GyHKIMHA. OmnpeneneHue, 12

¢pynxnun. Ilpoussonnas

reoMeTpuueckuil u ¢uszndeckuii cMbicn npou3BonHoW. [IpomsBoanbie 31emeHTapHbIX ¢GyHKUMA. [Tpom3BomHas
CYMMBI, IPOU3BEICHMS], YACTHOT'O U KOMIIO3HLIMH.
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IIpakTnyeckoe 3ansaTue. IlpaBuna u Gopmynsl auddepeHurpoBanus, 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 ¢ nomoubio |I[pakTuyeckoe 3aHsThe. [IpuMeHEHHE MPOU3BOAHON JJIsI HAXOXKACHHS HAWIYYIIETO PEIICHHS B HPUKIAIHBIX 8
NPOU3BOAHOM 3a/1a4ax, JJIs ONpeiesIeHUs] CKOPOCTH U YCKOPEHMsI poliecca, 3aJaHHOro (hopMyIiol win rpaduKoM Ha OTpPE3Ke.
Pasznen VII. IlepBooOpa3nasi u HHTerpaJ
Jlexkuusi, ypok. [lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpasHbIe IeMEHTAPHBIX (YHKITHIA.
Tema 7.1. [TpaBuia HaxoX/I€HUS IEpBOOOPA3HBIX ONpeeNéHHOro uHTerpana no gopmyne Hetorona-Jleitouuua. Ilpumenenune 10
MepBoodpasnas u  |MHTCIPAA JUIs HAXOXKICHHUS ILIOIIACH ILTOCKHX (buryp reoMeTpuIecKix Tel
HHTerpaJ IIpakTHyeckoe 3anaTHE. Boruncienne uaTerpainos. [IpuMeHerne nHTErpaia K BEIYMCICHHIO (PU3NIECKUX BETUYNH 10
U TJIOIIAJIeH.
Paspen VIII YpaBHeHusi M HepaBeHCTBA
Tema 8.1. Jleknms, ypok. OCHOBHbIE METO/Ibl pEIIEHHs MMOKA3aTeNbHbIX U JIOTapU(PMHUUECKUX HepaBeHCTB. OCHOBHBIE METObI
HppannonajbHble, |pEUICHUS HPPAMOHATBHBIX HEpaBEHCTB. | paduiyeckne METOIbl peleHHs HPPAIIMOHATBHBIX, TIOKa3aTeNIbHBIX U JIOTa- 8
noka3ateJibHble U |pU(MUYECKUX YPABHEHUI U HEPABEHCTB
Jorapupmuyeckue |[IpakTuyeckoe 3aHsiTHe. OCHOBHbIE NPHUEMBl PEIIEHUS MPPALMOHAIBHBIX, JIOrapu()MUUECKUX, TTOKA3aTeNbHbIX U 8
HEepaBeHCTBA TPUTOHOMETPHUYECKUX HEpaBeHCTB. Mcronbp30BaHne CBOWCTB M TpaduKOB (PYHKIIMI [T pelIeHNs HEPaBEHCTB.
Paznen IX. I'eomeTpus
Jlexkuusi, ypok. OCHOBHBIE MpOCTpaHCTBEHHBIE (urypbl. [loHATHA cTepeoMeTpuu: TOUKa, MpsMasi, MIOCKOCTb,
npoctpancTtBo.  [loHsATHSA:  mepecekaromuecss  IUIOCKOCTH, — IepeceKaloluecs mpsiMass U [JIOCKOCTH; 5
Tema 9.1. MOJYIPOCTPAHCTBO. MHOTOrpaHHMKH, H300paXeHHE MPOCTEHIINX TMPOCTPAHCTBEHHBIX (QUIyp. AKCHOMBI
BBeleHne B CTEpEOMETPHUH | TIEPBHIE CIEICTBH U3 HUX. MIcTOpHUs pa3BUTHSI CTEPEOMETPHH.
CTepeoMeTpPHIo IIpakTuyeckoe 3ansitne. OCHOBHbIE MpaBWJIa H300paKEHUS HAa PUCYHKE IUIOCKOCTH, IMapalljieNIbHbIX MPSMBIX
(oTpe3koB), cepeauHbl oTpe3ka. CriocoObl 3aaHus NPSMBIX U IUIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS TPSIMBIX U 2

miockocteit. Ceuenusi. M3o0pakenne cedeHui mupamMuabl, Kyoa v MpU3Mbl, KOTOPBIE IPOXOIAT 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 npsMou. Pacuér orHomenui. IlapamnenpHas NpoeKLHs, NPUMEHEHHUE Ul IIOCTPOCHUS
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 MHOTOIPaHHUKU.
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.
IIpakTHuyeckoe 3aHsATHE. BpluncieHne yria Mexay BEKTOpaMu B IpocTpaHcTBe. [Ipocremme 3a1a4un ¢ BEKTOpamu.
Tema 9.8. Jlexknms, ypok. O0béM Tena. O0bEM npsMoyrosibHOro napaienenumnena. CTepeoMeTpruuecKie 3a1auu, CBSI3aHHbIE C

O0bEM MHOTOrpaHHMKA

00BEMOM TpsiMOyTroJibHOTO Mapauienenunena. O0sEM npsmoi npusmsl. opmyna o0béma nupamuael. OTHOLIEHHE
00BEMOB MTUPAMHUJT C OOILITIM YTIIOM.

IIpakTnueckoe 3ansTue. CTepeoMeTpUUYECKUE 3a/1a4, CBA3aHHBIC C BBIYUCICHHEM OOBEMOB TPSIMOW MPU3MBI U
MUPAMU/IBL.

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]au, CBA3aHHBIE C BBIYMCIIEHHEM O0BEMOB LMIMHIpPA, KoHyca. O0BbEM mIapa U mapoBoro cekropa. 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 MHOKEHHE BeposiTHOCTEH. DopMmyiia yCIOBHOM BEPOSTHOCTH.
Hezasucumele coOBITHS.

BEpPOATHOCTE. o
VeloBHAs IIpakTuyeckoe 3ansTHe. Beiuucienue BeposTHOCTEN. Penienne 3a1au Ha He3aBUCHUMBIE U 3aBUCUMBIE COOBITHSI.
BEPOSAATHOCTD.
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 YMCIOBBIX JaHHBIX. PelieHne npakTH4ecKux 3afayd ¢ IPUMEHEHUEM CEpUU
MOCJIETOBATEIIbHBIX UCTIBITAHUH.

13




Tema 10.4
CayuaiiHble BeJTMYHHbI
U pacnpeaesieHust

Jlekuusi, ypok. CrnydaitHas BenuuuHa. PacnpeneneHue BeposiTHOCTeH. [‘eomeTpuueckoe pacmpenesieHHe.
bunomuansHOe pacnpezneneHne. MareMaTH4eCKOe OXUIAHUE CIIy4alHOM BEIWYMHBI. MaTeMaTH4ecKOe OXHUAAHHE
FEOMETPUYECKOr0 U OMHOMHUAIBHOTO pacopeneneHuil. Jlucnepcus u craHaaptHoe oTkioHeHue. CBoiicTBa
qucrnepcud. MareMaTuueckoe 0)KUJaHWe MPOU3BEACHUS M JUCIIEPCHs] CYyMMbI HE3aBHCHMBIX CIIy4allHbIX BEIMYUH.
Jlucniepcusi OMHOMHAIBLHOTO PACIIPEICICHHUS.

HpaKTI/I‘{eCKOC 3aHATHC. HpCIICTaBJIeHI/Ie YHUCJIOBBIX JAaHHBIX. Pemenne MNPaKTUYCCKUX 3ada4 C NPHUMCHCHUCM
BCPOATHOCTHBIX MCTOJIOB.

Tema 10.5
9J1eMEeHThI
MATEeMATHYECKOI
CTATHCTHKH

Jlekuusi, ypok. I'eHepasbHas COBOKYIIHOCTh U CllydailHas BbIOOpKAa. 3HAKOMCTBO C BBIOOPOYHBIMU
xapaktepuctukamu. OlIEHKa CpeJHero M JUCHEPCHUU TeHEePaTbHON COBOKYITHOCTH C MOMOIIbIO BBIOOPOYHBIX
XapaKTEPUCTHK.

IIpakTnuyeckoe 3ansaTue. [IpencrasieHne YMCIOBBIX JaHHBIX. PelieHre MpakTHYECKNUX 3a1a4 C IPUMEHEHUEM BEPO-
ATHOCTHBIX MeTO/10B. OlleHHBaHUE BEpOATHOCTEH cOOBITHI MO BBIOOpKE. BhluncieHne 10BepuTebHOIO HHTEpBAJIa
JUIs1 OLICHKHU T€HEPAJIbHOM CpeiHen

CAMOCTOSATEJIBHAS PABOTA OBYYAIOLIINXCSA

CamocrosTenbHast paboTa ¢ KOHCIIEKTaMHU 3aHSITHIA, METOIMYECKUMHU TTOCOOUSIMU:

- TIOJITOTOBKA K YCTHBIM M MUCbMEHHBIM ONPOCaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, IK3aMeHY;
- TopabOTKa MaTepUaJIOB YPOKa COCTABIIEHUEM CXEM, TaOJIHII,

- BBINOJHEHUE PacyeToB (110 3a1aHHBIM YCIOBUSIM)

Bcero 2 cemectp:

190

Bcero yacos

340
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3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI JUCHUITJIMHBI

3.1. UcnoJib30BaHNe AKTHBHBIX U HHTEPAKTHBHBIX (pOPM NpPOBeIeHUS

JJist TOATOTOBKY CIIEIMAIUCTOB CPEHETO 3BEHA B 00pa30BaTEIHLHOM MPOIECCe MIUPO-
KO MCTIOJIB3YIOTCS TaKe (OPMBI POBEACHUS 3aHATUM KaK:

- CEMHUHap;

- KOMITBIOTEPHBIC CUMYIISIINH;

- TPYIIIOBBIEC TUCKYCCHH,

- DKCIIEPUMEHT,

- pellieHue TUIIOBBIX 3aJ1a4,

- Keiic-3a/laHue U Jp.

[TpuMeHSIOTCS CIeAYIOIINEe COBPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH:

- TEXHOJIOTHUS COTPYIHUYECTBA;

- TEXHOJIOTUS PAa3BUTHUS KPUTUUECKOTO MBIIIJICHHUS;

- MPOOJIEMHOT0 U JINYHOCTHO-OPUEHTUPOBAHHOTO 00yUYeHNS;

- “HOPMAITMOHHBIC TEXHOJIOTHH.

AKTHBHBIC U HHTEPAKTUBHBIC (POPMBI IIPOBEICHHSI 3aHATHH, HCIIOJIb3yeMbIe B y4eOHOM IpoIiec-

ce
Cemectp | Bun 3anarus Tema 3ansaTus AKTHUBHBII, UHTEPAKTUBHBIN
METOJ
Jlexuus, ypok |Pa3BuTHe MOHATHUSA O YHUCIE. ['pynnoseie qucKyccuu
TTexims, Ypok @OyHKIMA HUX  CBOWCTBA W I'pynnoBeie quckyccuu
rpadukmu.
1 cemectp |TIpakTnueckoe Crenenu u KOpHU Pemenune TUnoBBIX 3a1a4
3aHATHE
Onpenenenue norapupma. Oc- Keiic-3ananue
Jlexuusi, ypoK [HOBHOE Jorapu(pMuueckoe Tox-
JECTBO.
Jlexuusi, ypok |OCHOBBI TPUTOHOMETPHH. ['pynnoBele TUCKyCcCHH
IIpaxtueckoe| IIponsBoanas u ee NpUMEHEHHUE. Pemenune TUnoBBIX 3a1a4
3aHATHE
Jlexuus, ypok (ITepBooGpa3Hasi u MHTErpal. ['pynnoBeie TUCKyCCHH
2 cemectp |Jlekuus, ypok |YpaBHEHHs U HEPABEHCTBA. Keic-3ananue
[IpakTnueckoe MHOrOrpaHHUKH. Pemenne TunoBeIX 3a1a4
3aHATHE
Jlexuusi, ypok | Ds1eMeHThl KOMOMHATOPHKH. Keiic-3ananue

3.2. Y4e0HO - MeTOIHYECKOE O0ecIIeuyeHne

CBCI[CHI/UI 00 OJICKTPOHHBIX TTOJHOTCKCTOBBIX PECYypCax, NJOCTYIl K KOTOPBIM obecneunBa-

€TCS HAa OCHOBAHWH NIPAMBIX

JIOTOBOPOB.

[lepeyeHs JTOKYMEHTOB, ITOATBEPKIAMOIINX HAJTHMYNAC/TIPABO HUCIOIB30BAHUS IH(PPOBBIX
(9nexTpoHHBIX ) OubmuoTek, ObC
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Kontpakt Ne 656/1Y ot 30.12.2022. (OBC
«ZNANIUM.COM»)

01.01.2023 — 21.12.2023

Kontpakr Ne 411/Y ot 10.10.2022. (OEC
«JIaHbY)

12.10.2022 - 11.10.2023

JIunensuonuelil KoHTpakT Ne 225/1Y ot
25.07.2023 (OBC IOpaiit — BO)

05.08.2023 — 04.08.2024

JInnensunonuslii koHTPakT Ne 62//1Y ot

4 123.03.2023 (OBC HDB eLibrary) 01.01.2023 - 31.12.2023

i JIunien3uoHubi KOHTpakT Ne 226//1Y ot
3832 . 25.07.2023 (OBC IOpaiit — CIIO) 05.08.2023 — 04.08.2024
6. KonTpakr Ne 493/4Y ot 11.11.2022 (D1eKTpOH- 11.11.2022 — 11.11.2023

gble popmel vueOHnKkoB Ui CI10)

Jlorosop Nel01/HD5/2097 ot 28.03.2017
7. | (HaumoHanpHas 3y1eKTpoHHAs OMOIMOTEKA

(H3B))

28.03.2017 — 28.03.2022
(npononranus 10 28.03.2027)

Kontpakr Ne 8/AT ot 24.01.2023 Ha npuobpere-
HHE NEPUOINYECKUX ITEUATHBIX U3JaHUN

01.01.2023 - 31.12.2023

AKT BBOJIa B 3KCIUTyaTalui0 DIEKTPOHHOU Ouo-

nmuorexn BTAY Ne 33 or 19.01.2016 Becepouno

ObecreyeHHOCTh YUEOHOM JIUTEepaTypoil pu peaan3alnuu padboyeil mporpaMmmbl

3.2.1. OCHOBHbIE UCTOUYHHUKHU:

1. Amumos 1. A., Komsirun 10. M., Tkauéa M. B. u np. MaTtemaTuka: anredpa u Hadaia
MaTeMaTHYeCKOro aHaiu3a, reoMeTpus. Anrebpa M Hauyaja mMaTeMaTHdeckoro anaiausza 10-11
kjacc. bazoBblii u  yrnyOnéHHBIH ypoBHU. OnekTpoHHass ¢opma ydeOHuka. — M.: AO
«M3narensctBO «IIpocBemenuey, 2022. - [OU] — PexxuMm qoctyna: WHIMBUAYAIbHBIN.

2. Artanacsn JI.C., byry3os B.®., Kagomues C.b. u np. Maremaruka: anreOpa u Hayana
MaTeMaTHYecKoro aHanuza, reomerpus. ['eomerpus. 10-11 kmacc. ba3oBwlit U yriyOnE€HHBIN
ypoBHH. DiiekTpoHHas (opma yueOHuKa. - M.: AO «M3marensctBo «lIpocBemenuey, 2023. -
[OU] — Pexum goctyna: MHIMBUIyaJIbHBIN.

3.2.2. JIoToTHNATENbHBIE HCTOYHUKU:

1. bapaymkun B. B. Dnementsl BbIcmied MmaTeMaTuku. YdeOnuk. B 2-x Tomax. 1,
MartemaTuka. DiIeMeHTHl BbIciiell MaTeMaTuku: YueOHuk: B 2 tomax Tom 1. - Mocksa: OOO
«KYPCy, 2017 - 304 C. - [DU]. - Pexxum JIOCTYyTIA:
http://znanium.com/catalog/document?id=228758>

2. bapnymkua B. B. DnemeHThl BhICHIeH MaTeMaTHKW. YueOHHMK. B 2-x Tomax. 2,
MatemaTuka. DJIeMEHTHI BBICIIEH MaTeMaTHku: YueOHHK: B 2 tomax Tom 2 - Mocksa: OOO
«KYPCy, 2017 - 368 C. - [DU]. - Pexxum JIOCTYyTIA:
http://znanium.com/catalog/document?id=171895>

3. Ilumages, B. C. MaremaTuka: YueOnuk u npaktukyMm / [lunmaueB B. C. ; mox pen.
Tuxonoa A. H. - 8-e u3n., mep. u gom .- DnekTpoH. naH. - Mocksa: M3natenbctBo FOpaiir,
2019.- 447 c. - - [DU]. - Pesxum moctyma: https://urait.ru/bcode/489596>.
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.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%82-225_%D0%94%D0%A3-%D0%92%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%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%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%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%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%96-62-%D0%94%D0%A3_23.03.23.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/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.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/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.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
http://znanium.com/catalog/document?id=228758
http://znanium.com/catalog/document?id=171895
https://urait.ru/bcode/489596

4. I'yceB B. A. I'eomerpusi: YueOnoe nmocoodue / I'yceB B. A., Koxyxos U. b., [Ipoxodses
A. A. - 2-e u3a., UcTIp. U JOI1.- DNEKTpOH. 1aH. - Mocksa: U3znatensctBo HOpaiir, 2019.- 280 c. -
- [BU]. - Pexxum poctyma: https://urait.ru/bcode/474920>

3.2.3. Meronnueckue U3gaHus:

1. MaremaTuka: METOAMYECKHME YyKa3aHUSA [0 OCBOCHUIO  JUCHUIUIMHBI U
CaMOCTOSITENIbHOI pabdoTe s 00ydaromuxcsi Ha OCHOBE 0a30BOTO YPOBHS OCHOBHOI'O 0OIEro
00pa3oBaHUs MO CHEIUATBHOCTSIM CpeIHETO MpodeccuoHaAIbHOTO 00pazoBanus / BopoHexkckuit
rOCy/IapCTBEHHBIH arpapHbiii  yHuBepcuteT, OTaeneHue CcpegHero mnpogecCHOHATbHOIO
oOpazoBanus, Kadeapa rymMaHuTapHbIX M €CTECTBEHHO-HayuHbIX mauciumumd; / coct. H. T.
Cnupuna.- Boponex: BOpoHEXCKHII TOCymapCTBEHHBIM arpapHblii yHuBepcuteT, 2023 .-
[OU].— Pexxum noctyna: http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. [lepuoanueckue U3aHus

1. BectHuk BOpOHEKCKOro TOCyTapCTBEHHOTO arpapHOro YHUBEPCUTETA: TEOpeTHYe-
CKHUIl HHAYYHO-TIpaKTHYEeCKUi sxypHai / BopoHex. roc. arpap. yH-T - Boponex: BIAY, 1998-

3.3. MaTepuajibHO-TEXHHYECKOE H MPOrPaMMHOe o0ecrevyeHue

CBeJleHus 0 MPOrpPaMMHOM O0ECTICUeHUH OOIIEeTr0 Ha3HAYCHUS

No HazBanmue Pa3zmerienne
1 | Onepanmonnsie cuctembl MS Windows / Linux IIK s Hoé(lijg’gon cet
2 [Maketsr oducHbIx npunoxenuit Office MS Windows / 1K B nokanpHOM ceTn
OpenOffice BIr'AY
3 [Tporpammel 1uist mpocmoTpa ¢aiinos Adobe Reader / DjVu 1K B noKanbHOM CeTH
Reader BI'AY
4 Bpayzepsr Sunexc bpaysep / Mozilla Firefox / Internet 1K B noKaBbHOM CeTH
Explorer BIr'AY
IIK B n0KanbHOM ceTn
5 | AutuBupycnas nporpamma DriWeb ES BFAY
. IIK B s10KanbHOM ceTH
6 | IIporpamma-apxusarop 7-Zip BLAY
7 | Mynsrumenua npourpsiBatenb MediaPlayer Classic MK s HO];(?X’;OH cetH
8 | [Inardopma onnaitn-o0y4enus elLearning server TK B noKaLHoM cetn
BIr'AY
9 | Cucrema kommbroTepHoro TectupoBanus AST Test MK s Hoglaljxgon cetH

- CaiiTbl 1 MHQOPMALIMOHHBIE TOPTAIIBI
1. http://mMuno6pHayku.pd/ - MunuctepcTtBo obpazoBanusi PO;
2. http:/edu.ru/ - denepanbHbIii 00pa3oBaTENBLHBIN TOPTA;
3. http:/kokch.kts.ru/cdo/ -Tectuposanue online: 5 - 11 kmacchl;
4. http://school-collection.edu.ru/ — DnexTponHblii yueOHuk «Maremaruka B 1mkone, XXI|
BEKY.
5. http://fcior.edu.ru/ - nHpOpMaOHHBIE, TPEHUPOBOYHBIE U KOHTPOJBbHBIE MAaTEpUAIIBI

IloMemienus ojis BeAEHUS 06pa3OBaTCJ'IBH01"O npomnecca u OGOpy,Z[OBaHI/IC
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https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m7905.pdf
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http://school-collection.edu.ru/
http://fcior.edu.ru/

Ne HaumenoBanue o0beKTa, HOATBEPKIa- Anpec (MecTOnoi0XKeHne) 00beKTa, MoI-
n/m IOLIET0 HAJIMYKMe MaTepHalbHO- TBEP>KJIAIOLIET0 HAJIMYKMe MaTepHabHO-
TEXHUYECKOT0 oOecreueHusl, ¢ neped- TEXHUUYECKOT0 obecrneueHus (C yKazaHueM
HEM HOMEpa TaKoro 00beKTa B COOTBETCTBUU C
OCHOBHOT'O 000PY/IOBaHHS JIOKyMEHTaMH TI0 TEXHUYECKON HHBEHTAPU-
3aIT1H)

1 VYuebnast aymuropus ans nposeaenus | 394087, Boponexckas oGmacts, T. Bopo-
3aHATUH BCEX BHJIOB, B TOM 4HCIE | HEX, yia. Tumupszena, 21. 3manue y4eO-
TPYNIOBBIX W WHIMBUAYAIBHBIX KOH- | HOTO KOpIyca OTAENEHHUS CPEIHEro IMpo-
CyJbTallMii, TeKyllero KoHTpois u | (eccuonanpHoro obpasosanus (Kopmyc
npoMexxyrouyHoi — arrectauuu: koM- | CIIO, obGmexutue Ne 6)

IJIEKT y4eOHOU mebenu, neMoHcTparu- | Ayna. 107
OHHOE obopymoBaHue, y4eOHO-
HarJIsiIHbIe TOCOOUS

2 VYuebnas aymuropusi. Ilomemenue | 394087, Boponexckas oGmacts, T. Bopo-
JUISl CAaMOCTOSATEIIbHOM pabOTHhI: KOM- HexX, yn. Tumupszesa, 21. 3nanue yued-
IUIEKT y4eOHO# MeOenu, NEMOHCTpa- | HOTro KOpIlyca OTHIEIEHHUS CPETHEro Ipo-
IMOHHOE O0opyaoBaHHe, y4eOHO- deccuonanpHoro obpazoBanus (Koprmyc
HarjsgHele nocodus, kommnelotepHas | CIIO, obmexurue Ne 6)
TEXHUKA C BO3MOXKHOCTBHIO ITOIKIIIO- Ayn. 103
yeHust k cetu «HTepHeT» n obecrme-
YEHHEM JIOCTyIa B AJIEKTPOHHYIO HUH-
(hopMaImoHHO-00pa30BaTEILHYIO
cpeny

4. ®OHJI OUEHOYHBIX CPEJACTB, KOHTPOJIb U OHEHKA PE3YJIbTA-

TOB OCBOEHUSA JNCHUIIJINHBI

4.1. OueHka pe3yJIbTATOB OCBOEHUSI AU CHUILIMHBI

PesyabTaThl 00yueHus

(I)Ole)I U METOJAbI KOHTPOJISI H OCHKHU

Hepeuenb JAIUYHOCMHbIX pezyﬂbmamoe:
c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O
MaTe€MaTHUKE KaK YHUBEPCAJIbHOM S3BbIKE HAYKH,
CPEACTBE  MOJCIUPOBAHUA  SIBICHHU  H
MPOLIECCOB, UJIEAX U METOJIaX MAaTEMATUKH;

— MOHHMMAaHHE 3HAYUMOCTH MaTEMaTUKH JJIs
Hay4YHO-TEXHUYECKOTO mporpecca,
c(OpPMHUPOBAHHOCTH OTHOILIEHUS K MaTeMaTHKe
KaKk K 4YacTH OOIIeYeIOBeUEeCKOM KYJIbTYPHI
yepe3 3HAaKOMCTBO C HCTOpPUEH pa3BUTHS
MaTeMaTUKH, OBOJIONMEH MaTeMaTHYEeCKUX
UACH;

pa3BUTHE  JIOTUYECKOTO
MPOCTPaHCTBEHHOTO BOOOpaXKeHus,
AITOPUTMUYECKOW  KYIBTYPbI, KPUTHYHOCTH
MBIIIJICHUS Ha YpOBHE, HEOOXOIUMOM ISt
Oyayuieil mpodeCcCHOHATBHOU IeATENhHOCTH,
TSt MPOJIOJKEHHSI oOpa3oBaHus u
camMo00pa3oBaHMs;

— OBJIQJICHUEC MAaTEeMaTHYECKHMHU 3HAHHSIMHU
U YMCHUSMU, HCO6XO)II/IMBIMI/I B HOBCC}IHGBHOﬁ
KHM3HH, ISl OCBOCHHS CMEKHBIX €CTECTBEHHO-

MBIIIJIICHHA,

Dopmbl KOHMPONA 00YUEHUA:

- MpaKTHUYECKOEe 33a/laHHE€ NPUMEHEHUs Mare-
MaTHYECKMX METOJOB /ISl pELICHUs 3a/1ay;

- TEOPETUYECKHI1 BOIIPOC MO OCHOBHBIM Marte-
MaTH4YECKUM TOHATUSAM, HCIHOJIB3YEMBIM JUIS
OMMCAHUS Pa3IMUHBIX IPOIECCOB U SIBJICHUM.

Dopmbl ouenku pezyrbmamueHocmu 00y-
YeHuA: TPAAULIMOHHAS CUCTEMa OTMETOK B Oali-
Jax 3a KXyl BBIIIOJHEHHYIO paboTy, Ha OCHO-
B€ KOTOPBIX BBICTABIISIETCSI UTOIOBasi OTMETKA.

Memoovt KOHmMpONA HANPaeneHvl HA Npo-
6EPKYy YMEHUA 00yUaIOuuxca:

- BJIAZIETh HaBBIKAMHU aJITOPUTMUYECKOTO
MBIIUICHHUS;

- ONpeAeNsATh METOJ PeUleHus 3ajad, pazOu-
BaTh MPOLIECC PEIICHUS 3a/1a4l Ha JTallbl;

- HaXO/IUTh U OLIEHUBATh BEPOATHOCTH HACTYII-
JIEHUS] COOBITUH B MPOCTEHIINX MPAKTUYECKUX
CUTYalUsIX;

- OCYLIECTBIISATh KOPPEKIHIO (HCIpaBIIEHUE)
C/IeJIaHHBIX OUIMOOK Ha HOBOM YpPOBHE INpejsa-
raeMbIX 3aJIaHUH.

Memoovl oyenku pe3ynibmamos 00yueHusn:
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HAaYYHBIX JUCLUIMIINH u JUCHUILINH
po(eCCHOHAIBLHOIO I[HKJIA, I IOJTy4EHHUS
oOpazoBaHusi B 00JacTsX, HE TpeOyromuX
yrIyOJIeHHON MaTeMaTHYECKOU OrOTOBKH;
FOTOBHOCT M CIIOCOOHOCTH K
00pa30BaHMIO, B TOM YHUCIIE CAMOOOPa30BaHHUIO,
Ha TPOTSHKCHHHM BCEH JKHM3HH, CO3HATEIBHOE
OTHOIIICHHE K HEMPEePHIBHOMY OOpa30BaHMIO
KaK yCJIOBHIO YCICIIHOW MPo(ecCHOHATBHON 1
00I1IECTBEHHOM I€SITCILHOCTH,

TOTOBHOCTH CIIOCOOHOCTD
CaMOCTOSITEILHOU TBOPYECKOM
OTBETCTBEHHOM JI€SITEIHLHOCTH;

u K

u

— TOTOBHOCTh K KOJUICKTUBHOW pabore,

COTPYOHUYECTBY  CO  CBEpCTHHUKaMU B
00pa3oBaTeNbHOM, OOIIECTBEHHO TIOJIE3HOM,
y4eOHO-UCCIIeIOBATENIbCKON, MPOEKTHOM U
JpYrux BUAAX JEATEIbHOCTH;

— OTHOWmEHHE K  TNpodecCHOHATBHOM
NEeSTeIbHOCTH KaK BO3MOXXHOCTH Y4YacTHSl B
peicHUuN JIMYHBIX, 06H1€CTBGHHI)IX,
rOCy/1apCTBEHHBIX, 0OLIeHAIIMOHATBHBIX
npooeMm.

Ilepeuens memanpeomemmnuix pe3yibmamos:.

YMEHUE CaMOCTOSTENIBHO OIPENEIAThH
eI  ACATENIBHOCTH U COCTaBJIATH IJIAHBI
JIEATENLHOCTH; CaMOCTOATEIBLHO
OCYILECTBIIATD, KOHTPOJIUPOBATH 51
KOPPEKTUPOBATh JIEATEIBHOCTh; MCIOJIb30BaTh
BCE€ BO3MOJXHBIE pPECYPCBl I HOOCTHXEHUS
MOCTABJIICHHBIX IEJIe W pealn3aluy IUIAHOB

JEATEIIbHOCTH; BBIOWpATh YCIICILIHbIE
CTpaTEruy B PA3IMYHBIX CUTYaIUX;
— yMEHHE TPOAYKTHBHO OOIIATHCS U

B3aUMOJICHICTBOBaTh B IMPOIIECCE COBMECTHOM
ACATCIIBHOCTH, YYWUTBIBATH ITIO3WOHWH JPYTIHUX
YYaCTHUKOB  JEATENBHOCTH,  J3(PPEKTUBHO
paspeniaTh KOH(IJIUKTHI,

BJIaJCHHUC HaBbIKaMH HOSH&B&T@HLHOﬁ,

y4eOHO-UCCIIEZIOBATEIbCKOM M IPOEKTHOM
NesITeNIbHOCTH, HaBbIKaMU paszpeleHus
mpo0yieM; CIOCOOHOCTh U TOTOBHOCTH K

CaMOCTOATCIIBHOMY MOUCKY MCTOAOB PCIICHHA
MPaKTUYCCKUX 3a/1a4, IPUMCHCHHUIO PA3JIMYHBIX
METOJ0B ITIO3HAHUI,

CHOCOOHOCTH K
CaMOCTOSITENHLHON uH(OPMALIMOHHO-
HOSH&B&TGHBHOI\/'I JCATCIBHOCTH, BKJITOUasa
YMEHHE OpPHUEHTHPOBATHCS B  Pa3sIUYHBIX
HCTOYHHUKAX uHpopMaluu, KPUTHUYECKU
OIICHUBATh U UHTEPIPETHPOBATH HHPOPMAIIHIO,

TOTOBHOCTbH n

dbopMUpOBaHHE pe3yNbTaTa HTOTOBOM arTecTa-
MU M0 JUCUUIUIMHE Ha OCHOBE CYMMBI Pe3yilb-
TaTOB TEKYIIETO KOHTPOJIS.
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MOJIY4aCMYI0 U3 pa3IMIHbIX UCTOYHUKOB;

— BIAQJICHHE S3BIKOBBIMH  CPEICTBAMHU:
yYMEHHUE SICHO, IOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pCHHs, UCIOIb30BaTh aJICKBATHBIE
SI3LIKOBBIE CPEJICTBA;

— BIIAJICHUC HaBBIKAMHM I103HABATEIILHOM
pedieKCMM  KaKk OCO3HAHHS COBEPIIACMBIX
JNEUCTBUM M MBICIUTENBHBIX IIPOILIECCOB, HX
pEe3yNbTaTOB M OCHOBAaHWW, TPAHHI] CBOETO
3HAHWS W HE3HAHHS, HOBBIX ITO3HABATEIbHBIX
3a/1a4 U CPEJICTB ISl UX JTOCTHIKCHHUS;

— IENeyCTPEeMIIEHHOCTh B TIOMCKaX U
MPUHATANA PEIICHWH, COOOPa3UTEIbHOCTh H
WHTYWLIAS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX
MPEACTABICHUI; CIIOCOOHOCTh BOCHPHHHMATh
KpacoTy ¥ TapMOHUIO MUDA.

Ilepeuens npeomemmuulx pe3yibmamos:

B xo00e oceoenus oucyunnunvt odyuarowuiics
00719iCeH 3HAMb/NOHUMAND:

— 3HAYCHWE MAaTEMaTHYCeCKOW HAyKH JUIs
pelieHusl 3a/1ad, BO3HHMKAKOIIUX B TEOPHUU U
MPAKTUKE; IIHPOTY HU B TO IKE€ BpeMs
OTPaHUYCHHOCTh IPUMEHEHUS Marema-
TUYECKUX METOJIOB K aHAIIN3Y U UCCIICIOBAHHIO
MIPOIICCCOB M SIBJICHUH B IPUPOJC B OOIIECCTRBE;

— 3HAYCHUE TPAKTHKH H  BOIPOCOB,
BO3HHUKAIOIIMX B CaMOW MaTeMaTHKe JUIs
(dbopMUpOBaHUS U Pa3BUTUS MaTeMaTHYECKOU
HayKH; WCTOPHIO PAa3BUTHS TOHATHS YHCTIA,
Co37aHus MaTEeMaTHYECKOTrO aHaam3a,
BO3HHUKHOBEHHUS U PA3BUTHS T€OMETPHH;

—  YHHMBEPCAJIBHBIA  XapakTep 3aKOHOB
JIOTUKA MAaTeMaTHYEeCKUX PACCYXICHHUMA, WX
MIPUMEHUMOCTh BO BCEX obacTsax
YeJIOBCUCCKON ICATCILHOCTH;

— BEpOSITHOCTHBIM XapakTep pa3IMYHbIX
MIPOLIECCOB OKPY>KAIOIIETO MUPA;

yMeThb:

— BBINOJTHATh apUPMETHICCKHE JICHCTBUS
HaJ YUCIIaMH, COYeTass YCTHhIE U MUCHbMEHHbBIE
MIPUEMBI; HAXOJUTh NMPHUOIMKCHHBIC 3HAYCHUS
BeIMYMH W  TIOTPEUIHOCTH  BBIYHCICHUI
(aOcomoTHasE M OTHOCUTENbHAs); CPAaBHUBATH
YHCIIOBBIC BBIPAKCHHUS;

— HAaXOJIWUTh 3HAYCHHUS KOPHS, CTEICHH,
norapudma, TPUTOHOMETPUICCKUX BBIPAKECHUI
Ha OCHOBE ONPENEICHUS, WCIOIB3Ys MpH
HEO0OXOIMMOCTH MHCTPYMEHTAIbHBIC CPE/ICTBA;
MOJIb30BAaThCs TMPUOTUKEHHON OIICHKOW TMpH
MTPAKTUYECKHUX PAcUeTax;
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— BBINOJIHATH IPEOOPa30BaHUs BbIPAXKEHU,
pPUMEHSS (hopMmybl, CBSI3aHHBIC co
CBOWCTBaMHU CTEIEHEH, sorapudmMoB,
TPUTOHOMETPUYECKHUX (PYHKIIUH;

— BBIYUCIATH 3HAU€HUE (PYHKUUU IO
3aJJaHHOMY  3HAQY€HUIO  aprymMeHTa  IpH
pa3nuyHbIX croco0ax 3aganus QyHKIHUH;

—  OIpeneNaTh  OCHOBHBIE  CBOHCTBa
YUCIOBBIX (YHKUUH, WUIIOCTPUPOBATh HUX Ha
rpadukax;

— CTpPOUTHh I'paUKH H3YYECHHBIX (YHKIUH,
WUIIOCTPUPOBaTh 1O  rpaduKy  CBOWCTBA
AJIEMEHTAPHBIX ()YHKITHIA;

— HCIIONIb30BaTh MOHATHE (DYHKIUH IS
OIMCAaHMS U aHaJIM3a 3aBUCUMOCTEH BEJIMYUH;

— HaxoJUTh HPOMU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKIMH; HCIONB30BATh TPOU3BOJHYIO JUIS
U3y4eHHUs] CBOMCTB (QYHKIMH M IOCTPOEHUS
rpauKoB;

— PUMEHSTH IPOU3BOTHYIO ISt
MPOBEACHUSI  NPUOJIMKEHHBIX  BBIYHCIICHHH,
pelmaTh 3ajayd IMPHUKIAJAHOTO XapakTepa Ha
HaXOXXJCHHE HAUOOJBIIET0O W HAWMEHBIIETO
3HA4YEHUS;

— BBIUUCIATH B MPOCTEHHIMX CIIydasx
IOMAA W O0BEMBI C HCIOJIH30BAHUEM
OIpeJIeIEHHOT0 UHTErpaa;

— pemath paluuoHalbHbIE, MOKa3aTeJIbHbIE,

Jorapugmuyueckue, TPUTOHOMETPUYECKHUE
YpaBHEHUS, CBOAAILNMECS K JIMHEHHBIM W
KBaJPaTHBIM, a  TaKkxe aHAJIOTUYHbBIC

HEPaBEHCTBA U CHCTEMBI;

—  UCMOJNb30BaTh TIpadUyuecKuil  MeToA
peuIeHusl ypaBHEHH 1 HEPABEHCTB;

— n300paxarb Ha  KOOpJWMHATHOMN
IUIOCKOCTH PELICHHUs YpPaBHEHHUH, HEPaBEHCTB
U CUCTEM C JIBYMs HCHU3BCCTHBIMU,

— COCTaBIATh M pellaTh YpaBHEHUA U
HEpaBEHCTBA, CBA3BIBAIOIINE  HEU3BECTHBIE
BEJIMYHNHBI B TCEKCTOBBLIX (B TOM YHCIIC
MPUKIIAJHBIX) 3a/1a4ax;

— pemaTh MpocTeinne KOMOWHATOPHbIE
3aa4d  METOZOM Tmepebopa, a TaKke C
HCIOJIb30BAHNEM U3BECTHBIX (POPMYIT;

— BBIYUCIATH B MPOCTEHUIIMX CIIydasx
BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa
YHCIIa HCXO/0B;

- peuiaTtb ITAHUMETPHUICCKUEC u
IPOCTEHIINE CTepeOMETPUYECKHE 33Jadd Ha
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TPUT'OHOMETPHYCCKUEC

- OIMMCaHUA C

— IIOCTPOCHUA

XapakTepa,
— UCCIICIOBaAHHUS

HAXO0X/ICHUE T€OMETPUUSCKUX BEIHYWH (JITUH,
YIJI0B, TUIOIIA/ICH, 00bEMOB);

HCNOJIL30BATH NMPHOOPEeTEeHHbIEe 3HAHUS
H YMeHHsI B MPAKTHYECKOi /IesiTeJIbHOCTH
W NOBCEHEBHOM KU3HM JJIA:

— MPAKTUYECKUX PACUETOB MO (hopmymam,
BKJIIOYass (OPMYJIbL, COJACpIKAIIUE CTEICHH,
paauKabl, JorapuQmbl u
(GYHKIIUH, HUCIOJB3YS
IpH HEOOXOIMMOCTH CIIPABOYHBIC MAaTEpPHAIIBI
Y TIPOCTCHINNE BBIUMCITUTEIbHBIC YCTPOUCTBA;
NOMOIIBI0  QYHKIIUN
Pa3IMYHBIX 3aBUCHMOCTEH, MPEICTABICHUS HUX
rpaduyYecKy, HHTEPIPETALUU IPpadUKOB;

IIPOCTEUIINX MAaTEMAaTUYECKUX MOJCIIEH;
— aHaJIN3a pEeaJIbHBbIX YHCIOBBIX JAHHBIX,
IIPEJCTAaBICHHBIX B BUJIE AUarpamMmm, rpauKos;
— aHanu3a MHQOpPMAIMM CTaTHUCTUYECKOrO

HECJIOKHBIX ~ MPAKTHUYECKUX CUTyallud Ha
OCHOBE U3YYCHHBIX (hOPMYII U CBOMCTB (pUTYP;

— BBIYHCIIEHHST OO0OBEMOB U IUIOLIAAEH
MOBEPXHOCTEH TMPOCTPAHCTBEHHBIX T TMPHU
pEIICHUU MPAKTUYECKUX 3a]1ad.

n HCCIICAJOBaHUA

(MoaenupoBaHus)

4.2. XapaKTepI/ICTI/IKa OCHOBHbBIX BUOB J€ATCJIBbHOCTH 06yqalo1unxc51

Coaepixanue o0yueHHust

XapaKkTepuCcTHKA OCHOBHBIX BH/I0B JIeATEJIbHOCTH 00y4aK0 MU X-
csi (Ha YpOBHe Y4eOHbIX el CTBHIl)

Pazpgen |.

BBenenne

O3HaKOMJICHHE C POJIbI0 MATEMAaTUKH B HAyKe, TEXHUKE, SKOHOMHUKE,
I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTUAX U HpaKTHqGCKOﬁ ACATCIIBHOCTH.
O3HakoOMJIEHHE C IEeNsIMU U 33/JladyaMHi U3Yy4eHHUs MaTeMaTHUKU MPHU
ocsoeruu npodeccuit CI10 u cnenmansuocteit CI10

Paznea II. Yucia u BeIYucaeHus

HarypanbHble u HeJiblIe
qucaa

Broimonnenue apudmeTHUeckux ACWCTBUN HaJA 4YHUCIAMH, COuYeTas
YCTHBIE W MHUChbMEHHBIE NpueMbl. [I[puMeHeHne PU3HAKOB JEIMMO-
ctu. Haxoxnenune HOK u HO/J

MHuozxecTBO AeHCTBH-
TEJbHBIX YUCEJI

Haxoxnaenne npuOIMKEHHBIX 3HAUEHUN BEJIMYMH U MOTPEHTHOCTEN
BBIUUCIICHUH (a0COMIOTHON M OTHOCHTENIBHOI ); CpaBHEHHE YHCIOBBIX
BhIpakeHUI. HaxoxxaeHue ommOok B mpeoOpa3oBaHUSIX U BBIUUCIIE-
HUSX (OTHOCUTCS KO BCEM MTYHKTaM IMPOTrPaMMBI)

KoMmiiekcHbIe yncia

BrimonHenue apupMeTndeckux ornepauu ¢ KOMIUIEKCHBIMH YHCIIa-
Mu. M300pakeHNe KOMIUIEKCHBIX YHCEN Ha KOOPAUHATHOW IJIOCKO-
CTH 3a7ad.

Paszpea III. ®ynkuuu u rpaguku

DyHKIUM U TPadUKH

O3HakoOMJIEHHE C TOHITHEM MIEPEMEHHOM, PUMEPaMH 3aBUCUMOCTEN
MEXJy nepeMeHHbIMU. O3HaKOMJICHHE ¢ MOHATHEM rpaduka, ompe-
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JieNICHHE TPUHAIIS)KHOCTH TOUKH rpaduky yHkiun. OnpenencHue
1o gopmyIie npocTenieil 3aBUCMMOCTH, BUJa ee rpaduka. Borpaxe-
HUE 110 (hopMyJie OHOM MepeMeHHOH yepe3 aApyrue. O3HaKOMIICHUE
c onpexeneHueM GyHkUM, popmynupoBanue ero. Haxoxnenue o6-
JaCTH ONpeeNIeHHs U 00JIacTH 3HAYCHHUH (YHKIUU

Pasznes IV. Crenenu u kopuu

ApudmMernyecKuu Ko-
peHb n-oii crenenu. Up-
pPauMoOHAJIbHbIE YPaBHe-
HusA. CteneHHas QyHk-

nus.

O3HaKOMJIEHHE C MOHATHEM KOPHS N- CTENEHHU, CBOWCTBAMHU pajiu-
KaJIOB U NpaBUJIaMM CpaBHEHUS KOpHed. PopMyIupoBaHUE ONpene-
JICHUs1 KOPHS U CBOMCTB KOpHEW. BhIYKCIIEHHE U CpaBHEHHME KOPHEH,
BBINOJIHEHUE NPHUKUAKM 3HaueHus KopHdA. [IpeoOpa3oBanue uucio-
BbIX U OYKBEHHBIX BBIPQ)KEHMM, COJEpKalUX pajuKalibl. Beinonne-
HUE pacyeToB 1o (GopMyiiaM, COAEPIKAIUM PaJUKajbl, OCYILECTBIIAA
HE00XOAMMBIC TIOJICTAHOBKU M NpeoOpazoBanust. OnpeaeneHue pas-
HOCWJIBHOCTH BBIPQXXCHHMH C pajuKagamu. PelieHune uppanuoHab-
HbIX ypaBHEHUH. O3HAKOMJICHHE C TOHATHUEM CTENEHH C JAEUCTBU-
TENbHBIM INT0Ka3areneM. HaxoxneHne 3HaueHU CTENEHH, UCTIOb3Ys
pu HEOOXOAMMOCTH HHCTPYMEHTAJbHBIE CPEICTBA. 3alUCHIBAHHE
KOpHS n-i CTENeHW B BUJE CTENEHU C JPOOHBIM IOKa3aTeleM U
Hao00poT. POopMyIHpPOBAHHE CBOWCTB CTEleHEW. Brruncienue cre-
IIEHEN C PallMOHAJIBHBIM [10KA3aTeJIEM, BBIIIOJIHEHUE NTPUKUAKU 3HA-
YEeHUsI CTENEHU, cpaBHEHUE cTerneHel. [IpeoOpazoBanue 4MCIOBBIX U
OYKBEHHBIX BBIPOKEHHH, COJIEp)KAIUX CTENEHHU, NMPUMEHSS CBOIi-
cTBa. Pemienne nokasarenbHbIX ypaBHEHMH. O3HAKOMIIEHUE C IPHU-
MEHEHUEM KOpPHEH M CTENEHEH NPHU BBIYUCIIEHUN CPEIHUX, ACICHUU
OTpe3Ka B «30J0TOM CEYEHHW». PelleHue NpuKIajHbIX 3a4ad Ha
CJIOKHBIE TIPOLICHTHI

Paszpnen V. Iloka3arejbHas, JorapupmMuyeckas, TPHTOHOMETPHYECKHE (PYHKIHH

IHokasarenbHast pyHK-
nus. IlokasareabHble
YpaBHeHHS

O3HakomiieHHe C TrpaduKaMH TOKa3aTeIbHON M CTEMEeHHOM (yHK-
nui. Penienune rnokasaTenbHbIX YpaBHEHUH U HEPABEHCTB 110 U3BECT-
HBIM aJIropuT™MaM. BeinosiHeHue npeodpazoBanus rpaMKoOB.

Jlorapupmmuueckast
¢pynxuus. Jlorapudpmu-
yecKkHe YpaBHEHHS

Brinmonnenue npeobpa3oBaHuil BhIpaKeHUM, MpUMEHEHHE (HOPMYII,
CBSI3aHHBIX CO CBOMcTBamH JorapupmoB. OnpeaeneHue od6IacT JA0-
MYCTUMBIX 3HAYCHHUH JIOrapu(MHUUECKOTO BhIpakeHus1. Pernenue Jo-
rapuMHUYECKUX YpaBHEHHH

Tpuronomerpuyeckue
¢pynxuuu. Tpuronomer-
pHYecKHue YPaBHEHUS U

BbIPAKEHUSA

N3yueHne paamaHHOrO METOJAa M3MEpPEHUs YIVIOB BpPALICHUS U HX
CBSI3U C TrpagycHod Mepoil. M3o0pakeHue yrioB BpalleHUs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIINYMHBI YIJIA C €70 PACIOJIOKEHHUEM.
@dopMmynupoBaHHE OINpPEAETICHUH TPUTOHOMETPHUECKUX (YHKIMH
JUISL YTIIOB IIOBOPOTA M OCTPBIX YTJIOB NMPSMOYTOJIBHOTO TPEYTrOJIbHU-
Ka 1 00BsICHEHHE X B3aUMOCBs3U. Perienue no gopmynam u TpUro-
HOMETPUYECKOMY KpPYTy MPOCTEMIINX TPUTOHOMETPUUYECKHX YpaB-
HeHui. [IpuMeHeHne o0IuUX METO0B pelIeHUs ypaBHEHUN (TpuBe-
JIEHUE K JINHEMHOMY, KBaJpaTHOMY, METOJ Pa30KEHUsI HA MHOXH-
TENH, 3aMEHbl NEPEMEHHOH) NpPH PEIIEHUU TPUTOHOMETPHUUECKHUX
YpaBHEHUW. Y MEHUE OTMEYATh Ha KPyTe PeIIeHNs NPOCTEHIINX TPH-
TOHOMETPUYECKUX HEPABEHCTB

Pa3zgea VI. Hauana MmaTeMaTu4eckoro aHajin3a

ITocaenoBaTeILHOCTH B
nporpeccuu

O3HaKOMIICHHE C ITIOHSTHEM YHCJIOBOI IIOCICI0BAaTCIIBHOCTH, CIIOCO-
Oamu ee 3agaHus, BIYUCIICHUAMU €€ YJICHOB. O3HaKOMIJICHHE C TIO-
HATUEM IpEciia MOCICA0BATCIbHOCTH. O3HaKOMJIEHUE C BEIYHMCIIC-
HHUCM CYMMBI OCCKOHEYHOr0 YKCIIOBOTO psaAa Ha TpUMEpPEC BbIYUCIIC-

23




HUSI CyMMBI O0ECKOHEYHO yOBIBAIOIICH T€OMETPHUECKON TPOTPECCHH.
Pemrenue 3agau Ha npuMeHeHnEe HOPMYIIbI CyMMBI OECKOHEUHO YObI-
BaIONICH T€OMETPHUECKON MPOTPeCcCuu

HenpepbiBHbIE QyHK-
uuu. [IpousBognasn

O3HaKOMJICHHE C TIOHSITUEM MTPOU3BOAHON. M3yueHue u popmyaupo-
BaHUE €€ MEXaHMYECKOTr0 W TEeOMETPHUYECKOTO CMBICIA, M3yYCHHE
aJTOPUTMa BBIYMCIICHUS IMPOM3BOJHON Ha TNpPHMEPE BBIYUCICHUS
MI'HOBEHHOH CKOPOCTH U YTJIOBOTO K03()(hUIIMEeHTa KacaTeIbHOM.
CocraBneHne ypaBHEHHS KacaTelbHOH B 0OIIeM BHIE. YCBOCHHE
npaBui auddepeHunpoBaHms, TaOIUIBI MTPOU3BOAHBIX JJIEMEHTAp-
HbIX (YHKIMHA, MpUMeHEeHHe i auddepeHupoBaus (QyHKIIUH,
COCTaBJICHUS YPABHEHUS KacaTEIbHOM.

HccaenoBanue pyHkumi
¢ IOMOIIbI0 MPOU3BO/I-
HOH

N3ydenue TeopeM O CBSA3M CBOWCTB (DYHKIIUU U MPOU3BOIHOM, (hop-
MyJiupoBka ux. IIpoBeneHne ¢ Momolp0 NPOU3BOIHON HCCIIEN0BaA-
HUs QYHKIHMH, 33JaHHON (HOpPMYJIoil. Y CTaHOBJIEHUE CBSI3M CBOMCTB
(GYHKINU 1 TPOU3BOAHOM 10 uX rpadukam. [IpumeneHune npousBo-
HOM U1l pelieHus 3aJlad Ha HaXOXJICHHWE HauOoJbIIEro, HAauMEHb-
LIer0 3HA4YEHHUs U Ha HAXOXKJEHHE dIKCTpEMyMa

Pasznea VII. IlepBooOpa3Hasi m uHTErpaJ

IlepBooGpa3Has u nHTe-
rpaji

O3HakoMJICHHE C MTOHATHEM MHTErpasia u nepBoodpaznoil. M3yyenne
[IpaBUJIa BBIYMCIIEHUS NIepBOOOpa3Hoil U TeopeMbl HbtoToHa- Jleiio-
Huua. Pemienue 3a1a4 Ha CBA3b NEPBOOOPA3HON U €€ IPOU3BOJHOM,
BBIUMCIIEHUE TIepBOOOpa3HOM A naHHOH (yHkuuu. Pemenue 3anau
Ha IPUMEHEHUE UHTETpalia /Ui BbIYMCIEHUS (PU3UUECKUX BEIUYUH U
JIomaaei

Paszpea VIII. YpaBHeHHsI H HEPABEHCTBA

HppaunonaabHble, M0-
Ka3aTejbHbIe U JIOra-
pupMuYecKue HepaBeH-
CcTBa

O3HakomJIeHHE C OOLIMMHM BONPOCAMH PELICHHs] HEPAaBEHCTB U HC-
MOJIb30BaHUE CBOMCTB M TpaduKOB (YHKUIMH NpU pelIeHHH Hepa-
BEHCTB. Pelienue HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3nuuHbIX crnocoOoB. [IpumMeHeHre MaTeMaTHYecKuX METOJOB IS
peleHus coiepKaTeNIbHbIX 3a/1a4 U3 pa3IMYHbIX 001acTeil Hayku U
NpakTUKU. MHTEpnpernpoBaHue pe3ysbTaTOB € y4ETOM DPEAIBHBIX
OrpaHUYECHUN

Pa3nen IX. I'eomerpus

BBenenue B crepeomer-
puio

O3HakOMJIEHHE C TOHATUSMHU TOYKA, MpsAMasi, TNIOCKOCTb, IPOCTPaH-
CTBO, IEPECEKAOLIMECS IIJIOCKOCTH, IepeceKaronyecs npsamas Hu
IJIOCKOCTh; MOJYNIPOCTPaHCTBO. [IpuMeHeHe akcCHoM CTEPEOMETPUN
u ciencteus u3 Hux. [loctpoeHue cedeHuit W M300pakeHUil mpo-
CTEMIINX MPOCTPAHCTBEHHBIX (PUTYP.

B3aumHoe pacnoJioske-
HHUE NPSAMBIX B IPO-
CTPAaHCTBE

DopMynHMpoOBKa U IPUBEACHUE 10KA3ATENBCTB IPU3HAKOB B3aUMHOIO
PacIoIOKEHUS MPAMBIX U IJIOCKOCTEMN. Pacrio3HaBaHue Ha yepTexax
M MOJIEIIAX PA3JIMYHBIX CIIy4acB B3aMMHOI'O PACIOJIOKEHHS MPSAMBIX
U IUIOCKOCTEHN, apryMEHTUPOBAHHE CBOUX CYKICHUH. BpimosiHeHue
IIOCTPOEHHUS YIJIOB MEXKY IPSIMBIMH, IIPSIMOU U INIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMU 1O ONMCAHWIO M Paclo3HaBaHME MX Ha moneisx. [Ipu-
MEHEHHE INPU3HAKOB U CBOMCTB PACIIOJIOKEHUS IPSAMBIX U IUIOCKO-
CTE! IIPU pEeNICHUH 3a]1a4.

IHapanneabHoCTH NPs-
MbIX U ILIOCKOCTEH B
NMPOCTPAHCTBE

DopMynMpOBaHKUE ONPEAECICHUHN, IPU3HAKOB U CBOWCTB INapaljieib-
HBIX IUIOCKOCTEW, NIBYIPAaHHBIX W JIMHEWHBIX YIIIOB. IIpumenenue
IIPU3HAKOB U CBOMCTB PACIIOIOKEHHUs IPSAMBIX U IIJIOCKOCTEN IIPHU
peumieHuu 3anad. PemeHue 3amad Ha BBIYMCIEHUE T€OMETPUUYECKHUX
BeanM4MH. O3HAKOMJIEHHUE C MOHATHEM NApAJUIEIBbHOIO0 IPOEKTUPOBA-
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HHS U €T0 CBOMICTBAMHU

IlepnieHAUKYISAPHOCTH
NPSIMBIX U IJIOCKOCTEN B
NMPOCTPAHCTBE

DopMyIUpOBaHUE OINPEAEICHUM, PU3HAKOB U CBOWMCTB INEPICHIU-
KYJISIPHBIX IIJIOCKOCTEW, IBYTPAHHBIX M JIMHEHUHBIX yrioB. IIpumene-
HUE INPU3HAKOB M CBOMCTB PACIIOJIOKECHHS NPSAMBIX U IJIOCKOCTEH
IIpY peuieHuu 3aaad. PenieHue 3aaad Ha BBIYMCIICHUE IE€OMETpUYe-
CKHX BEJINYMH.

Yriabl u pacCTosAHUA

OnucelBaHWE pacCTOSHUSA OT TOYKU 1O IUIOCKOCTH, OT NPSMOM 110
IIJIOCKOCTH, MEXAY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOLIUMHUCS IIpsi-
MBIMH, MEX]y TIPOU3BOJIBHBIMH (PUTYpaMH B MPOCTpaHCTBE. Bbruuc-
JICHUE JIMHEHHBIX JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX KOH(U-
rypanusx, apryMEHTUPOBAHUE CBOUX CYKJICHHM.

MHOrorpaHHuKH

Omnucanue U XapaKTEpUCTHKA Pa3lIMYHbIX BHUIOB MHOI'OI'DAaHHHMKOB,
MEPEYHCICHNE UX 3JIEMEHTOB U CBOMCTB. M300paskeHre MHOTOTrpaH-
HUKOB M BBINOJIHEHHE INOCTPOCHMS Ha M300paKEHUSIX U MOJAEIIX
MHOTOTPaHHHUKOB. XapaKTepUCTHKA M M300paKCHHE CEYCHUs, pas-
BEPTKM MHOTI'OI'PDAaHHMKOB, BBIYMCIIEHHE IUIOIIAJeH IMOBEPXHOCTEH.
[loctpoenue mnpocTedmnx ceyeHU KyOa, NpU3MBL, MNHPAMUIbL.
[Ipumenenue (akToB U cBeAeHUN U3 IuIaHUMETpUU. O3HAKOMIIEHUE
C BUJaMHU CUMMETPUN B IPOCTPAHCTBE, (HOPMYIMPOBAHUE OIpEIEe-
HUH U cBOMCTB. XapakTepuCTUKa CUMMETPUHU TeJl BPALLCHUS] U MHO-
rorpaHHuKkoB. IIpuMeHeHne CBOWCTB CUMMETpPUU IPU PELICHUU 3a-
nau. Mcnonp30BaHne NpUOOPETEHHBIX 3HAHUM AJs MCCIelOBaHUs U
MOJIETTMPOBAaHUS HECJIOKHBIX 3ajad. M300paxeHne OCHOBHBIX MHO-
TOI'PaHHHMKOB U BBIIIOJHEHNUE PUCYHKOB 10 YCJIOBUSIM 3a/1a4

BexTopsbl B npocTpan-
CTBe

O3HakoOMJIEHHE C MOHATHEM BeKTOpa. M3yueHue nekapToBOl cucTe-
MbI KOOpJIMHAT B IIPOCTPAHCTBE, IIOCTPOEHUE 0 3aJaHHBIM KOOPAH-
HaTaM TOYEK M IJIOCKOCTEH, HaXOKAEHUE KOOpAUHAT ToueK. Haxox-
JIeHUE YpaBHEHUH OKPYKHOCTH, c(epbl, MIOCKOCTU. Brruncienue
pacCTOSTHUN MEXJy TOYKaMu. M3ydeHHne CBOMCTB BEKTOPHBIX BEJIH-
YUH, IIPaBUJ PA3JI0KEHUsS BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE,
MIPaBUJI HAXOXKJEHUS KOOPAHMHAT BEKTOpPA B IIPOCTPAHCTBE, IPaBUI
JNEUCTBUM C BEKTOpaMH, 3aJaHHBIMU KoopAauHaTamu. IIpumenenue
TEOPHUM IIPU PELICHUH 3aJa4 Ha JEHCTBUA C BeKTOopamu. M3yuenue
CKAJIIPHOTO IIPOU3BEIAEHUS BEKTOPOB, BEKTOPHOIO ypaBHEHUS IIps-
MOM M IUIOCKOCTH. [IprMeHeHHMe Teopuu IpH pelIeHUuH 3a1ad Ha
JEUCTBUS C BEKTOpPaMH, KOOPIAUHATHBIA METOJ, IIPUMEHEHUE BEKTO-
POB Ul BBIUMCIIEHUSI BEJIMUMH YIJIOB U paccTOSHUM. O3HaKOMJIEHHE
C J0Ka3aTeIbCTBAMHU TEOPEM CTEPEOMETPUM O B3aUMHOM pPacIoJIo-
YKEHUU NPSIMBIX U MIJIOCKOCTEN C MCIIOIb30BAHUEM BEKTOPOB.

O0béM MHOTOrpaHHHMKA

W3yuenune TeopeM O BBIYMCIEHUH oObeMa KyOa, mapaiiesenunena,
MAPaMUJIbl U APYTUX MHOTOTPAaHHHUKOB. PemieHue 3amad Ha mpuMme-
HeHHe (OpMyJ BBIYMCIECHUS 00BEMOB MHOTOTPaHHUKOB. O3HAKOM-
JIEHUE C METOJIOM BBIYHCIIEHUSI 00bEMOB MHOTOI'PaHHUKOB.

Tena BpaleHnus

O3HakoMJIeHHE C BUJAAMHU TeJl BpalleHus, (opMymupoBaHHE HX
onpenenaeHui u cBorcTs. opmyIupoBaHUE TEOPEM O CEUYEHHUH IIapa
IUTOCKOCTBIO U TIOCKOCTH, KacaTeNlbHOU K cepe. XapaKTepucTHKa U
n300pakeHue Tell BpallleHus, X pa3BepTKU, cedeHus. PerieHue 3a-
Jlad Ha TIOCTPOEHUE CEUEHUH, BBIYMCIIEHUE JJINH, PACCTOSHUH, YIJIOB,
mwronaned. I[lpoBeaeHne mokazaTeNbHBIX PACCYKIACHUW TPHU pele-
Huu 3ana4. [IpumeHeHne CBOWCTB CUMMETPUU IIPU PELICHUU 3a/1a4
Ha Tejla BpallleHus, KoMOMHauuioo Ten. M3o0pakeHne OCHOBHBIX
KpYIJIbIX T€J U BBIIIOJHEHUE PUCYHKA 110 YCIOBHIO 331a4U
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Inomaam noBepxXHoOCTH
U 00bEMBI KPYIJIBIX TeJl

O3HakoMJIeHHE C TOHATHSAMH IUIOMAJd ¥ 00beMa, aKCMOMaMU W
cBoiicTBamu. PerieHue 3amad Ha BBIYMCICHHE IUIOIMAACH IUIOCKHX
¢buryp ¢ mpuMeHEHHEM COOTBETCTBYIOIIUX (opMmyn u (akToB u3
IaHUMeTpuH. M3ydeHue GpopMyi As BBIUUCICHUS IIIOMIAACH IO-
BEPXHOCTEHl MHOTOTPaHHUKOB M Ten BpamieHus. O3HaKOMIIEHHE C
METOJIOM BBIYMCIICHUS IUIOIAAN TOBEpXHOCTH cdeprl. Pemienue 3a-
Jla4 Ha BBIYUCIICHHUE IUIOMIAJICH MOBEPXHOCTH U 00BEMOB MPOCTPaH-
CTBEHHBIX TEJl.

Pazgen X. KomOnHaTopuka u Teopusi BepOSITHOCTEM

Cay4aiiHble ONBITHI,
cly4yaiiHble COOBITHS H
BEPOSAATHOCTH COOBITHH
JJ1eMeHThl KOMOUHATO-

PUKH

O3HaKoOMJICHHE C MOHATUSAMH KOMOMHATOPUKU: Pa3MEIICHUSIMU, CO-
YeTaHUSIMM, MEepecTaHOBKaMM U (opMynamMu IJii MX BBIYUCIIECHUS.
W3yuenmne npaBuiia KOMOMHATOPUKM W NMPUMEHEHHE NPU PELICHUU
KOMOMHATOPHBIX 3a/1a4. Perenne KOMOMHATOPHBIX 3a7ay METOJOM
nepebopa U 1o mpaBwiry yMHOkeHUs. OObsICHEHUE U TPUMEHEHUE
(dbopMy A1 BBIYUCICHUS pa3MelleHu, IepecTaHOBOK U COYETaHUN
npu pemieHnd 3axad. O3HakomiieHue ¢ 6mHomom Herotona u Tpe-
yrosbHUKOM Ilackans. Pemenue mpakTuueckux 3amad ¢ HCIHOJIB30-
BaHHWEM MOHATUM U NpaBuwil KoMOumHaATOpuKU. M3ydyeHue kiaccuue-
CKOT'O ONPEEIIEHUS BEPOATHOCTH, CBOWCTB BEPOSITHOCTH, TEOPEMBI O
CyMME BeposiTHOCTEN. PaccMoTpeHne npuMepoB BBIYMCIIEHUS BEPO-
atHocTel. PereHue 3a1a4 Ha BBIYMCICHUE BEPOSITHOCTEN COOBITHH.

Onepauuu HaJ MHOMKe-
CTBAMH M COOBITHSIMHU.
CioxeHue U YMHOKeHH e
BEPOSATHOCTEM. Y CJI0B-
Has BeposiTHOCTH. He3a-
BHCHMBbIE COOBITHS

O3HakoMJIEHHE C MOHATUAMU MHOKECTBA, IepecedeHue, o0beInHe-
HUE MHOXXECTB U COOBITHH, POTHBOIOJIOXKHBIE cOObITHA. 3yueHue
MOHATHUS YCIIOBHAsl BEpOsATHOCTh. Pemnienue 3amad, ucnonb3ys ¢op-
MyJly YCIOBHOHU BEPOSTHOCTH.

Cepuu nocienoBaresib-
HbIX HcnbITanuii. Ucnbi-
Tanus bepuynau. Cay-
YailHbIHA BBIOOP U3 KO-
HEYHOH COBOKYNHOCTH

O3HakOMJIEHHE C MOHATUAMH OMHApHBIN CIy4aiHbIN OonbIT. Peenue
MIPAaKTUYECKUX 3a7a4 HAa CEpUI0 HE3aBUCUMBIX HCIbITaHUU. M3yye-
Hue ucnbiTanuil bepuynu. [lonarue coyyaitHoro BeiGbopa U3 KOHeu-
HOW COBOKYITHOCTH.

Cayuaiinble BeJJUYHHBI
U pacnpeaeaeHust

O3HaKOMIICHHE C MOHSATHAMH cnyqaﬁHaﬂ BCJIMYMHA, PaCIpCaCIICHUC
BEPOATHOCTHU, MATEMATHYCCKOC OXUIAAHUC, OUCIICPCHL. I/IsyquHe
OMHOMMHAJIBHOTO H reOMCTPUYCCKOTO PACTIPCACICHUA CHy‘I&fIHOfI
BEIINYMHEBI. Pemenne 3aa4 Ha HaXO0XJCHUEC MAaTCMAaTHYCCKOI'O OXXH-
AaHuA, TUCIICPCUN U CTAHAAPTHOI'O OTKJIIOHCHUS. I/ISY‘ICHI/Ie CBOICTB
MAaTEMAaTUUICCKOTO OXKHUIAAHUA U JUCIICPCUH.

DJIeMeHThI MaTeMaTH4e-
CKOH CTATUCTHUKH

O3HakoMJIEHHE C TOHATUSIMU T€HEpalIbHAsE COBOKYITHOCTb U CIIy4ail-
Hasg BBIOOpPKA. 3HAKOMCTBO C BBIOOPOYHBIMH XapaKTEPUCTHUKAMHU.
OueHka cpeqHero M AUCHEPCHHM T€HEepaJbHOW COBOKYMHOCTH C MO-
MOIIIBI0 BBIOOPOYHBIX XapakTepucTUK. OIEHWBAHHE BEPOSTHOCTEH
COOBITHIA 11O BBIOOpKE. BhIurcieHne JOBEpUTEILHOTO HHTEpBaa JIIs
OIIEHKU T€HEPAIbHOM CpeaHeEn

4.3. Kputepum olleHKM pe3yJbTaTOB 00y4YeHust

4.3.1. Kputepuu olleHKH IK3aMeHa

OrneHka sK3aMeHaropa,
YpOBEHb

Kpurepun

26




«OTJIMYHOY, BRICOKHM
YPOBEHb

OOyuaromuiicss  ToKa3ajl ~ NPOYHbIE  3HAHMA  OCHOBHBIX
MIOJIOKEHUH Y4eOHOM IUCLUIUIMHBI, YMEHHE CaMOCTOATENIbHO
pelmaTtb KOHKPETHBIE IPAKTUYECKHME 3aJa4d  IOBBILICHHOMN
CJIO’KHOCTH, CBOOO/IHO MCIIOJIb30BATh CIIPABOYHYIO JIUTEPATypy,
Jies1aTh 000CHOBAHHBIE BBHIBOJIBI

«XOpOUIO», OBBIIIEHHBIN
YPOBEHb

OOyuvaromuiics  MOKa3aJl  MPOYHBbIE  3HAHHUS ~ OCHOBHBIX
MOJIOKCHUH Y4eOHON JUCHMIUTUHBI, YMEHUE CaMOCTOSITEIBHO
peniaTh KOHKPETHbIE IPAKTUYECKUE 3a7a4d, IPEAYCMOTPEHHBIE
pabodeil mporpaMmoi, OPHEHTUPOBATHCS B PEKOMEHIOBAaHHOU
CIPaBOYHOM  JUTEpaType, yMeEEeT MPaBWIbHO  OLEHUTh
MOJIY4YCHHBIE PE3YJIbTATHI.

«yZIOBJIETBOPUTEIILHOY,
IIOPOrOBBIM YPOBEHB

OOyuaromuiicsi TMOKa3aJl 3HAaHWE OCHOBHBIX  ITOJIOYKEHUU
yu4eOHOW JWCHMIUIUHBI, YMEHHE TMOJYYUTh C TIOMOIIBIO
MpernojiaBaTesist MpaBUWIbHOE pelieHue KOHKPETHOU
MPAKTUYECKOW 3a/J1a4d W3 4YHCla MPEeIyCMOTPEHHBIX paboueit
MPOrpamMMoOM, 3HAKOMCTBO C PEKOMEHIOBAHHOM CITPAaBOYHOM

«HCYOOBJCTBOPUTCIBLHO»

IIpu orBere o0Oyuwaromierocst BbIIBUIUCh CYIIECTBEHHbIE
mpoOesnbl B 3HAHUSAX OCHOBHBIX  TOJOXEHHH  y4eOHOM
JUCHUIUIMHBL, HEYMEHHUE C TIOMOIIbIO MPENOoaBaTelIs NOJy4YUTh
MpaBIWJIbHOE pPEIIeHHE KOHKPETHOM NpPaKTHUYECKOH 3amadyu u3
yuclia TMPEeAyCMOTPEHHBIX pabodeil mporpamMmoil  ydeOHOU
JUCIUTLTAHBI

4.3.2. Kputepumu oneHku 1 depeHIuPOBAHHOIO 3a4eTa

Oruenka sK3amMeHaropa,
YpOBEHb

Kpurepuu

«3auTeHo (OTJIIMYHO)», BbI-
COKHH YpPOBEHb

oOyuaronuiics riIy0oKo U IPOYHO YCBOMJI BECh MPOTPaMMHBIN
MaTepHuall, MCUEpIIbIBAIOIE, MOCIEI0BATENbHO, TPAMOTHO U
JIOTMYECKU CTPOWHO €ro M3JIaraeT, He 3aTPYIHSAETCS C OTBETOM
IIpU BUJOU3MEHEHHUH 3aJaHMs, CBOOOJIHO CIIpaBIseTCs € 3aja-
YaMU U TIPAKTHYECKUMU 3aIaHUSIMH, TIPaBUIBHO 00OOCHOBBIBAET
MPUHATBIE PEIIEHUs, YMEET CaMOCTOSATENIbHO 0000IaTh U U3-
JaraTe MaTepual, He JIOMycKasi OMNOOK.

«3a4TeHo (Xopo1o)y,
MOBBIINICHHBIN YPOBCHb

oOyJaroluiicss TBEpPIO 3HAeT MPOrPaMMHBIM MaTepuan, rpa-
MOTHO M MO CYIIECTBY H3JIaraeT €ro, He JOIYCKaeT CyIle-
CTBEHHBIX HETOUYHOCTEN B OTBETE HA BOIIPOC, MOXKET IIPaBUJIb-
HO TIPUMEHSTh TEOPETUUYECKHE TOJIOKEHUS U BJIaJieeT He00Xo-
JMMBIMA YMEHUSMH M HaBBIKAMU IIPU BBIIIOJHEHUU IIPAKTHYE-
CKMX 3aJITaHUH.

«3auyTeHo
(YZIOBJIETBOPUTEIILHO)»,
MOPOTOBBIA YPOBEHB

00yyJaroImuiicsi yCBOMUJI TOJIBKO OCHOBHOM MaTepHai, HO He 3Ha-
€T OTJENbHBIX JIeTalel, TOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO
NpaBUIIbHBIE (POPMYTUPOBKH, HApylIaeT MOCIEJ0BATEIbHOCTD
B H3JIO)KEHUU MPOrPaMMHOTO MaTepuana W HCHBITHIBACT 3a-
TPYAHEHUs B BBITIOJHEHUH NMPAKTHYECKUX 3aaHUH.

«He 3auteno
(HeyIOBIIETBOPUTEIHHO)»

oOyJaromuiicss He 3HaeT 3HAYUTENIHLHON YacTH MPOTPAMMHOTO
Marepuaia, JOMyCKaeT CYIIECTBEHHbBIE OIMUOKH, C OONBITMMHI
3aTPy/AHEHUSIMU BBITIOJIHSIET MPAKTUUECKUE 3a/IaHUs, 3a/1a4H.

4.3.3. Kputepuu o11eHKH NMPOMEKYTOYHOM aTTeCTALHH

OneHka, ypoBeHb

Kpurepun

((OTJ'II/ILIHO», BBICOKHIM YPOBCHb O6yanOH1HfICH MMpaBUJIbBHO OTBCTUJI HA TCOPCTHICCKUC
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Borpockl. [Tokaszan oTianyHble 3HAHHUS B paMKax y4eo-
HOro Mmarepuana. [IpaBUIBHO BBINOJHWI IIpaKTHYE-
ckue 3ananus. [Tokazan oTiMyYHbIE YMEHUS U BaJeHUs
HAaBbIKAMU IPUMEHEHUsS IOJIyYCHHBIX 3HAaHUW U yMe-
HUH [IpU peUIeHuH 33/1a4 B paMKax y4eOHOTro mMarepu-
asa. OTBETWJI Ha BCE JONOJIHUTEIbHBIE BOIIPOCHI

«XO0po110», MOBBIIEHHBIN YPOBEHb

OOyuaromuiics ¢ HEOOIBITUMU HETOUYHOCTSIMH OTBE-
THJI Ha TEOpPETHYECKUe BOMpOChl. [lokasan xopoire
3HaHUS B pamKax y4yeOHoro marepuana. C HeOOIb-
[IMMH HETOYHOCTSIMU BBIITOJHUI MPAKTHUSCKHE 33/1a-
Hus. ITokaszan XOopomue yMCHUA U BJIAACHUSA HAaBbIKA-
MH TIPUMEHEHHUS TIOJYYCHHBIX 3HAHUHA U YMEHHH MpH
peUICHUM 3a/1a4 B pamKax ydyeOHoro martepuaina. Ot-
BETHJI Ha OOJIBIIMHCTBO JAOMOJHUTEIBHBIX BOIIPOCOB

«Y IOBIETBOPUTEIBHOY, 0A30BBIH ypo-

BC€Hb

OOyuarommiicsi ¢ CyIeCTBEHHBIMH HETOYHOCTSIMH OT-
BETUJI Ha TeopeTHueckue Bompocsl. Ilokazan ynosie-
TBOPUTEJIbHBIE 3HAHUS B paMKaxX y4eOHOTro MaTepuara.
C cyl1eCTBEHHBIMU HETOYHOCTSIMH BBIIIOJHUII IIPAKTH-
yeckue 3ananus. Ilokaszan ynoBIETBOPUTEIIBHBIE yMe-
HUS U BJIAJICHUS HABBIKAMU NTPUMEHEHHS MOJYYEHHBIX
3HAHMM W YMEHUH IIpU pELICHUH 3aJad B pPaMKax
yuebHoro martepuana. JlonycTuin MHOro HETOUHOCTEH
IIPU OTBETE HA JIONOJIHUTEIIbHBIE BOIPOCHI

((Hey,I[OBJ'IeTBOpI/ITCJ'ILHO», HU3KUH

OOyuaromuiics MpU OTBETE HA TEOPETHYECKHE BOIPO-
Chbl M TP BBIMOJHEHUU MPAKTUUECKUX 3aJaHUM IPO-
JEMOHCTPHUPOBAT HEIOCTATOYHBIA YpOBEHb 3HAHHM H

YPOBEHb YMEHUH TpU pEIIeHUH 33/1a4 B paMKax y4yeOHOro ma-
Tepuana. [Ipu oTBeTax Ha IOMOJHHUTEIBHBIE BOIPOCHI
OBLI0 A0MYIICHO MHOXXECTBO HEIIPABHUJIbHBIX OTBETOB
4.3.4. KpuTepuu OlleHKH KOHTPOJIBHBIX padoT
OreHka, Kpurepun
YpoBeHb
«OTJIMYHO), BBICOKHI PaboTa, BeImOIHEHHAS ITOJIHOCTHIO O€3 OIIHOOK M HEJI0YETOB
YPOBEHb
«XOpOoto», MTOBBIIIICHHBIN Pa60Ta, BBIITOJIHCHHAA ITOJIHOCTBIO, HO ITPH HAJIWUYHWU B HEl He
YPOBEHb Oosee oHON Herpy0Ooil ommOKK U OJHOTrO HexoueTa, He Oolee

JIBYX HEJJOUYETOB

«YZOBJIETBOPUTEIIBLHOY,
IIOPOTOBBIM YPOBEHB

OOyuaromuiicss MpaBUJIBHO BBHINOJIHUI HEe MeHee 2/3 Bceid
paboThl WK TOMYCTHII HE Oosiee 0JHOM TpyOoii OMMOKHU U IBYX
HEI04eTOoB, He OoJiee 01HOM rpy0oii U OHON HerpyOoi olMOKH

«HEYOOBJCTBOPUTECIBLHO

OO6yuaromuiicst MpaBWJIBHO BHITIOJIHEHO MeHee 2/3 Bceil paboThI

4.3.5. KpuTepnu olleHKH YCTHOTO Onpoca

OneHka, ypOBeHb

Kpurepun

«OTIUYHOY, BBICOKUH ypO-
BEHb

BeicraBisiercsi, eciu oOydaromuiicss MOCHIEI0BaTeNbHO, YETKO,
CBSI3HO, 0OOCHOBAaHHO U 0€30IIMO0YHO M3NIaraeT y4yeOHbIN mare-
pHai; aeT OTBET B JIOTMUYECKOW MOCIEI0BATEIBHOCTU C UCTIONb-
30BaHUEM HpHHSITOﬁ TCPMHUHOJIOTUH, ITOKAa3bIBACT IMOHHWMAHUNC
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CYIIHOCTH PACCMAaTPUBAEMBbIX IOHATUM, SIBICHUN U 3aKOHOMEp-
HOCTEH, TEOpUH, B3aMMOCBS3€H; yMEET BBIACIATD INIABHOE, CaMO-
CTOSITENIBHO ITOATBEPKIATh OTBET KOHKPETHBIMHM IPUMEpaMH,
(bakTamMM; CaMOCTOATEJIBHO aHAIM3UPYeT U 0000IIaeT TeopeTH-
YeCKUH MaTepuall; CBOOOJHO YCTaHABIMBAECT MEXKIIPEIMETHBIE
(Ha ocHOBe paHee NPUOOPETEHHBIX 3HAHUI) U BHYTPHUIIPEIMET-
HBIE€ CBSI3U; YBEPEHHO U 0€30LIMO0YHO MPUMEHSET MOJIyYEHHbIE
3HAHUA B PELIECHUU HOBBIX, PaHEE HE BCTPEYABIIMXCS 3a1ad; pa-
[IUOHAIBHO UCIOJB3YeT CIPABOYHBIE MaTepHalibl, YICOHHK, 0-
IIOJIHUTENIBHYIO JIUTEPaTypy, HPUMEHSET YHOPSANOYCHHYIO CH-
CTEMY YCJIOBHBIX O0O3HAUE€HUH MpPHU BEIECHUM 3aIHCEH, COIMpPO-
BOXKJIAIOIUX OTBET; JOIYCKAaeT B OTBETE HEAOYETHI, KOTOPBIE
JIETKO MCIPABIISIET MO TPEOOBAHUIO MPENOIaBaTEIIsl.

«X0po110», MOBBIIIEHHBIN
YPOBEHb

BeicraBisiercs, eciu 0OydyarolMHCS MOKa3blBAE€T 3HAHUE BCETO
U3Yy4EHHOI0 y4yeOHOro Marepuana; JaeT B OCHOBHOM IIpaBHJIb-
HbIH OTBET; y4eOHbIN MaTepuall u3jiaraeT B 000CHOBaHHOM JIOTH-
YeCKOW MOCIIeA0BATENbHOCTH, IIPU 3TOM JIOIYCKAaeT OJHY HEerpy-
Oyro ommOKy MM He Oosee ByX HEJOYETOB B HCIIOJIb30BAaHUU
TEPMUHOJIOTHH y4eOHOTO MpEeMeTa, KOTOPBIE MOXKET MCIIPABUTH
CaMOCTOSTENIbHO; aHAIMU3UPYET U 00001IaeT TeOPEeTUYECKUI Ma-
Tepual; co0JIt01aeT OCHOBHBIE MpPaBUia KyJIbTYpbl YCTHOU peun;
IOPUMEHSET YINOPAJOYEHHYIO CHUCTEMY YCJIOBHBIX O0O3HaYeHUH
IIPU BEJICHUU 3aIIUCEH, COMPOBOXKIAIOIINX OTBET.

«Y 10BIIETBOPUTENHHOY, Oa-
30BBIl YPOBEHb

BricTaBnsiercs, ecnu 00y4aromuiics: J€MOHCTPUPYET YCBOEHHUE
OCHOBHOTO COJICp)KaHHs y4eOHOTO Marepuayia, HMEeT MPOOebl,
HE MPENSATCTBYIOLIUE JajdbHEHIIeMy YCBOCHHUIO y4eOHOro mate-
pualia; MPUMEHSET TOJyYCHHBIC 3HAHMS TP OTBETEC HA BOIPOC,
aHaNM3e TPEIJIOKEHHBIX CHUTyalluid Mo o0pasily; JOMycKaeT
OMMOKU B UCTIOJIH30BAHUHM TEPMHUHOJIOTHH YY€OHOTO MPEIMETa;
MOKA3bIBAET HEIOCTaTOUYHYIO C(HOPMUPOBAHHOCTh OTAEIBHBIX
3HaHWI U YMEHUI; BBIBOJBI M 0000IIEHUS apTyMEHTHPYET ci1abo,
JOTTYCKaeT B HUX OLIMOKH; 3aTpyIHSETCS MpH aHalu3e U 0000-
MICHUH y4eOHOTO MaTepuaa; JaeT HEMOJHBIC OTBETHI HA BOIIPO-
CBI TIPETIOIaBaTeNsl UM BOCIPOU3BOIUT COEPKaHUE paHee Mpo-
YUTAHHOTO Y4eOHOTr0 TEKCTa, c1ab0 CBSI3aHHOTO C 3aJJaHHBIM BO-
MPOCOM; HCHONB3YyeT HEYMOPSAJOUYECHHYIO CHCTEMY YCIOBHBIX
0003HAYCHHI TP BEJICHUU 3aITUCEH, COMPOBOXKIAIOIINX OTBET.

«HeynoBineTBOPUTEIILHOY,
HU3KNH YPOBEHb

BeicraBisiercs, ecnu oOydaronuiicsa: He pacKpbll OCHOBHOE CO-
Jiep’kaHue yueOHOro marepuana B Ipejenax MOCTaBICHHBIX BO-
MPOCOB; HE YMEET MPUMEHATh MMEIOIIHNECS 3HAHUSI K PEIICHUIO
KOHKPETHBIX BOIPOCOB M 3aj1ay 1Mo 00pasily; JOMYCKaeT B OTBETE
Ooree ABYX IpyObIX OMIMOOK, KOTOPhIE HE MOKET HCIPABUTH Jla-
’Ke MPHU OMOIIM 00y4aroIUXCsl U MpernojaBaTes.

4.4. OneHOYHBIE CPeICTBA /ISl NPOBeIEHNUs TEKYIero KOHTPOJIsl yCIIeBaeMOCTH

Bonpocs! 1y KOHTPOJIBHBIX padoT

1. PesynbraToMm okpyrienus uncia 1,1763 ¢ TOUHOCTBIO 10 COTHIX SBISETCS YUCIIO:

1) 1,18,
2) 1,17,
3) 0,18,
4) 1,20,
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5) 1,176

2. BeimosiauTe E€ficTBUS:
a)—+—; 0) 1 - E
8 8 15 15

3. Beinonnure neiicreus: 1,2 + (1,05 -0,4 -1,5).

2 4
4. BBITIOJIHUTE JIeTICHHE: 11€ : 35.
5. Haiinure 3HaueHNE BbIPayKEHU:
2
GyS) .
a) ———;
15
B) V28 - 52 ;
1511
6. Yupocrure: a36%a’e

35 5 1
7. Yupocrure: a‘6? ;| at?¢ 8

3 5 51
8.Yupocrute: a*6? 1| a*?¢ 8

9. Beruuciure:

a)(5+i)—2+3i),
4j

0)—.

) 1+i

10. Haitaure o61acTh onpeieneHns QYHKIME U 0671acTh 3HAYeHuH GyHKmun y = v/16 — x° .
11. IIpoBepbTe GYHKIHIO HA YETHOCTD y = X*+ X.
12. Haiimute nynu QyHKImu y = x+/x —1

13. o rpaduky HexoTopoii pyHkuuu y= f (X) HaliAUTE TPOMEKYTKH BO3PACTAHUS

14. TIo Tpad¥Ky QyHkunn » 1y movdpumainiomy ta pavyune vap JSITHTE, SBISCTCS JTH
GbyHKIMS YeTHOM nian HedyeTHOH. OTBET MOSICHUTE.

a)

y“
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6
yll )

-]

I X
01
T) I
y4 /
1 /
N
o X
E"‘"—-

15. To rpaduky ¢pynkuu y= f(X), n300pakeHHOMY Ha PUCYHKE OTPEIICIIUTE:
a) MPOMEXKYTKH BO3PACTaHHS M YObIBAHHS JaHHOW (YHKIIUH;

0) ee HaUMEHbIIIEE 3HAUCHHUE;
B) HyJIU (DYHKLIUH.

16. HaiimuTe MHOXKECTBO 3HAUCHUH (DYHKIIHH:

a) y=2"-2;

1 X—2
s
1 X+1
B) y:_(gj .

17. Haiigute o6macTh onpeneiaeHust QyHKIIUN:

a) y=log,(2x—6)
6) y =log, (1-4x)
3

18. Pemmre ypaBHenue: 10g2(2x-1) = 3.

1
19. Penmute ypasrerue: 27" " = a1
1Iog34
20. Berunciure: 32
21. Pemmre HepaseHcTso: 87" > y

22. Berauciute: 16%°°%10
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23.

24.

25.

26.

217.

28.

29.

30.
31.

32.

33.
34.

35

36

37

38
y

39

40

41

42

Pemmte HepaBenctso: 10ga(7 — X) < 3.

PemmuTe ypaBHeHue: 72 — 14 - 7* =5,

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

Haiigute nponsBoaHyo QyHKIMH: ¥ = X + ¢2%,

Haiinure 3HaueHue npou3BogHON GyHKIMHU: y =¢e* B Touke Xo = 0.
Haiizure npomssoauyo pyakuun: y = e

Pemmure ypaBHeHue: c0S5x —Ccos9x = 3sin7x,

Pemmure ypaBHeHue: si_n 2X = \/E -Sinx. _
Pemmre ypasuenue: SINSX - COS3X = SIN6GX - COS 2X.

2 . . 3
Pemute ypaBHenue: COS“ X — 3SINX - COSX = SIN—.
mmmew%mmw5§n2x—4aﬁxsmx+3uxzx=2.
Pemmre ypasrenne: /3 C0S° X — sinX - cosX = 0.

. 2
. JIOKa’KUTe TOKIECTBO: 1-sin 2« — 1-tga .
1+sin2a \l+tga
- JIoKaXuTe TOKIECTBO: tg (f +a)= M .
4 cos2a

. JlokaxuTe TOXIECTBO: 1 — sin? o — cos? o = Esinz 20

. Ton xakum yrmom k ocum OX HakIOHEHa KacaTenbHas, NPOBEIECHHAs K KPUBOM

=x3-x2 -7x+6 B TOUKY MO(Z; —4)?
Inx +2
. Haiitu Toukm skctpemyma Qynknuu: ) = ——— .
X
. Joxkasatb, uro ¢pynkuus Y = X + 5 BO3pAcTact Ha BCEU YUCIIOBOU IPSMOM.
1+ X
. HaHo: f(x) _ 2 + 2. Haititu cymmy xopuent ypasuenus f (x) = f/(x)-
2—-X

. Uccnenyiite pynkuuto Yy = x® — E x* +3 Ha MOHOTOHHOCTH aKkcTpemymsl. Haiture

HauGombIIee 3HaueHne GYHKIMH Ha oTpeske [-1; 1].

43
a)

0)

. Beruricniure wHTErpan:
2

J.(sz —4X+ %)dx

1 X

.f(\/; —%/x)dx

32



sin 3xdx

O e | 3

B)

44, Berauciute miomma s GUTypsl, OrPaHHYCHHOM THHAAME: Y = 6+ X — X2, Yy =6—2X.
45, TToctpouts ceuenue BKL. Touku K u L — cepenunsl pedep. Jlokaxkure, 4To MOCTPOSHHOE

CCUCHUC — MapaJlJiCJIOrpaMM.

) ‘Cl D1

A

46. Haiinure mmomane rpanun ADC. Pe6pa AB, BD, BC — paBHBI U Bce IJIOCKHE YIIIbI TIPU

BepiinHe D — mpsimble.

D
A\ C
2
B

47. B ocaoBanunu mupamuasl SABCD nmapamnenorpamm. [Iposectu ceuenue uepes pedpo AD u

Touky K pedpa SC. O6bscHUTD, Kakas GUrypa noydniach B CEUCHHH.
S

B

48. TToctpouTts ceuenue miockoctbio PTN, rie Touku P u T — cepenunst pedep AS u BS.

OO0BsICHUTD, KaKasi pUrypa NOJy4nIIach B CEUCHUH.
s

B
49. TlocTpouTs cedenue iockocTbio NMP.
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50. IToctpouTts ceuenne ACP, rae P — cepeauna pedpa. OOBICHUTH, Kakas Gurypa mojyqausiach

B CCUCHUU.
Bl

C1l

D1

Al M

YcrHbli onpoc

1. Yto Takoe 0ObIKHOBEHHAs JIpo0Ob? 3amuch 0OBIKHOBEHHOU JIpoOu. OCHOBHOE CBOWCTBO
npo6u. [IpuBecTr mpuMepHI.
2. CrnoxeHue U JelieHne OOBIKHOBEHHBIX JIPOOCH ¢ pa3HbIMH 3HaMeHaTesiMu. [IpuBectu

IIPUMEPBL.

3. YMHOXEHHE W BBIYMTAHHWE OOBIKHOBEHHBIX JIpO0€i C pa3HbIMH 3HAMEHATEISIMHU.
[TpuBecTu mpuMepsI.

4. Yto Takoe necsatuyHas Apoos? 3anuck AecITHIHON qpoou. [IpuBecTu nmpumepsl.

5. CnoxeHue U JeneHne AecaTUUHbIX Apooeil. [IpuBectn mpumepsl.

6. YMHOXEHHUE U BRIYUTAHUE JIECATHYHBIX Jpo0ei. [IpuBecTn mpumepsr.

7. Yto Takoe anredpandeckas qpoOb. [IpuBectu npumepsl.

8. OcHOBHOE CBOMCTBO anreOpanyeckoit a1poou. [IpuBecT nmpumepsr.

9. Cnoxenue u genenue anredpanyeckux apoodeil. I[lpusectu mpumepsl.

10.
11.
¢ JIIO0BIM

Brrunranve u yMHOXKEHUE anredpandeckux apoodeit. [IpusBectu npumepsi.
Yro Takoe cTeneHb ¢ HaTypajlbHbIM NoKa3areneM? CTeneHb MOJ0KUTEIbHOIO YHcia
nokasareiaeM. CTelneHb OTPULATENBHOIO YHUCIA C YETHBIM IOKazareseM. CTencHb

OTpULATCIIbHOTO YHCJIa C HCYCTHBIM ITOKA3aTCJICM. HpI/IBeCTI/I IMPUMCPHEIL.

12.
13.

CBolicTBa CTENEHH C 1eJbIM MoKa3zareneM. [IpuBect npumepsl.
UYro Takoe ypaBHeHue? KopHu ypaBHeHHs? UTO 3HAYUT pEUIMTH YypaBHEHHE?

IIpuBectn mpuMepsL.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

AnroputMm pemieHus ypaBHeHui. [Ipusectu npumMepsl.
Anroput™ pereHus ApoOHOro ypaBHeHus. [IpuBecty npumMepsl.
KBanpatHslii KopeHb. ApudmMeTHuecKkuil KBaJpaTHblii KopeHs. [IpiuBecTu mpumepsl.
CoiicTBa apudmMernyeckoro kBaapaTHoro kopHs. [IpuBectu npumepsl.
VpaBHeHue X* = a ¥ ero KOpHH. IIpuBeCTH IpUMeEpBI.
CaoiicTBa KBaipaTHbIX KopHeH. [IpuBectu nmpumep.
Kybunueckuii kopens. [IpuBecTu nmpumepsl.
Jaiite onpenenenue 4ucaoBor QyHKIUH.
UYro Takoe apryMeHT QyHKIUU?
Urto Ha3wIBaeTCs 001aCThIO OnpeaeseHus PyHKIuu?
Yro Takoe 001acTh 3HAUEHUS PYHKITUHN?
Uro HazbiBaeTcs rpaduxom GyHKIN?
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26. Kakue npeoOpazoBanus rpadukoB ¢yHKIUN Bbl 3HaeTe? [lepeunciure.

27. JlatiTe onpenencHue YETHON (yHKITHH.

28. Kakas pyHKIMS Ha3bIBAETCS HEYETHOM?

29. HazoBute ocobeHHOCTh rpaduka YETHOM (HyHKIIHUH.

30. KakoBa ocobeHHOCTh Tpaduka HeUETHOU DYHKITHH?

31. Kakast pyHKIMS HAa3bIBAETCS MIEPHOIMUECKON?

32. Kakas (pyHKIHS Ha3bIBA€TCSl BO3pACTalOIIe Ha MHOXecTBe P?

33. Kakas ¢yHKIMs Ha3bIBaeTcs yObIBaroleil Ha MHOXecTBe P?

34. Kakast Touka Ha3bIBA€TCs TOYKOW MUHUMYyMa (QyHKITUN?

35. Kakast Touka Ha3bIBaeTCsS TOUKOM MakcCUMyMa (yHKIUU?

36. Kak Ha3pIBalOTCSA TOYKHM max U min?

37. Chopmynupyiite onpepeneHue Jorapugma, OCHOBHBIE CBOKWCTBA JIOrapru(MOB.

38. Urto Takoe panuaHHas Mepa yria’?

39. ChopmynupyiiTe OCHOBHBIC TPUTOHOMETPHUECKHUE TOKICCTBA.

40. Penienre npocTeHIUX TPUTOHOMETPUIECKH YpaBHEHUH.

41. JlaiiTe ompepaesieHUE TMPOU3BOIHONW (DYHKIUHU, CPOPMYITUPYHUTE OCHOBHBIC MPaBHIIA
nuddepeHIpoBaHuS.

42. YpaBHEHHE KacaTeIbHOHN K TpaduKy () yHKITHH.

43. CopmynupoBaTh CBOMCTBA MapauieIenune1a

44. Jlatw onpenenenue Terpasapa. Ha3BaTe ero ajnemMeHThI

45. Jlate onpeaeneHue napauienenumena. Ha3BaTe ero sajeMeHThI

4.5. OueHo4HbIe cpeaCcTBa /s IPOBeAeHUsI NIPOMEKYTOYHOM aTTecTAlNU
Bonpoch 1J1s1 IPOMEKYTOYHOH aTTeCTALMU
1. Ilenble ¥ pauMOHAIbHBIE YUCIIA.
2. JIeicTBUTEIbHBIC YHCIIA.
3. [IpubnxeHHbIC BBIYUCICHHUS.
4. KoMIieKkcHbI€ Yucha.
5. Apudmernueckue onepanuy HaJl KOMIIJIEKCHBIMHA YHCIaMH.
6. OOnacte ompeneneHuss ¥ MHOXKECTBO 3HAYCHWH; TpapuK (QYHKIUH, MMOCTPOSHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.
7. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh ()YHKITUH.
8. Obnacte omnpenesneHus 1 001acTh 3HaUeHUI 00paTHOM PyHKIMH.
9. I'paduk oOpaTHOM QYHKIUH.
10. Kopensb n-oii creneHH.
11. KopHu HaTypaiabHOW CTENEHH U3 YUCIIa U UX CBOMCTBA.
12. IIpeoOpa3oBaHue UPPALMOHAIBHBIX BBIPAKECHHH.
13. CreneHu ¢ paniMOHATLHBIMHE ITOKA3aTEIISIMHU, HX CBOMCTBA.
14. TIpeoOpa3oBaHue CTENEHHBIX BBIPAKEHH, UCTIONIb3YS CBOMCTBA CTEIEHEH.
15. Crenenu ¢ neficTBUTEIbHBIME [TOKA3aTEISIMH, UX CBOMCTBA..
16. Jlorapudm. OcCHOBHOE JTOrapru(PpMHUUECKOE TOXKIECTBO.
17. lecsiTuHble U HaTypaJIbHbIE JIOTAPU(PMBI.
18. IIpaBuina neiicTBuii ¢ Jorapupmamu.
19. Onpenenenne noka3areabHON QYHKINH, €€ CBOICTBA U rpaduK.
10. Onpenenenus gorapupmuueckoid GyHKINHU, €€ CBOUCTBA U TpaduK.
21. PemieHWe TPOCTEHIIMX TIOKA3aTENbHBIX W JIOTAPH(PMHUYCCKHX ypaBHEHUH U
HEpPaBEHCTB.
22. PajquaHHas Mepa yria.
23. CuHyc, KOCUHYC, TAHI'€HC U KOTAHT€HC YHUCIIa.
24. OCHOBHBIE TPUTOHOMETPHUYECKHE TOKIECTBA.
25. ®opMyIibl IPUBEICHUS.
26. CuHYyC ¥ KOCHHYC JIBOWHOTO yTJIa.
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28. ApkcuHYyC, apKKOCUHYC, apKTaHT€HC YUCIIA.
29. [IpocrTeiine TPUrOHOMETPUYECKHE YPAaBHEHHUS.
30. Tpuronomerpuueckue GyHKIIUU, UX CBOMUCTBA U TpadUKH.

Bonpocs! ais 3xk3aMeHna

. [Ipenen mocnenoarensuocth. [Ipenen Gpyakuu.
. [TonsTHE O IPOM3BOAHON QYHKIIMH, €€ TECOMETPUUSCKHN M (PU3UUECKHI CMBICIT.
. IIpon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.
. IIpon3BO/IHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
. YpaBHEHHE KacaTeJIbHOM.
. Bo3pactanue u yobiBanue QyHKIMU. DKCTPEMYMBbI (DYHKIUH.
. Bropas npousBoaHasi, ee TeOMETpHUECKUI U (PU3NIECKUNA CMBICIL.
. IlpumeHeHne nNpou3BOJHOMN K MCCIEIOBAHNIO (DYHKIIMH U IIOCTPOEHUIO TPA(PUKOB.
. IIpumepsl Hcnonb30BaHMs MPOU3BOAHON /JIsl HAXOXKIEHUS HAWIYYLIEro pEeUIeHHs B
HPUKJIAJHBIX 33/1a4ax.

10. [TepBoOoOpazHasi, MpaBMIIO HAXOXKICHHSI, OCHOBHOE CBOICTBO IEPBOOOPA3HOM.

11. HeomnpeneneHHbli 1 ONpeIeCHHbIH U UHTErpall.

12. ®opmyna Herotona—Jleitonuia. Berancinenue HHTETpaos.

13. IIpuMeHeHHe onpeIeIeHHOro HHTerpaja Uil HaX0XKICHHs U101 KPUBOJIUHEHHOM
Tparneuuy.

14. PaBHOCUJILHOCTH ypaBHEHUH.

15. OcHoBHbIE IPUEMBI PELIEHUS YpaBHEHUU (pa3iioKeHHE Ha MHOXKUTENHU, BBEJICHUE
HOBBIX HEM3BECTHBIX, [10/ICTAHOBKA, IrpauuecKuii MeTox).

16. Cucremsl ypaBHEeHUH. PaBHOCHIIBHOCTD CHCTEM YpaBHEHUH.

17. PaBHOCHIIBHOCTD HepaBeHCTB. O0IacTh JONYCTUMBIX 3HAUYEHUN HEPaBEHCTB.

18. OcHOBHBIE IPUEMBI PEIICHUSI HEPABEHCTB.

19. OcHOBHBIC MOHATHS KOMOMHATOPUKH.

20. 3agauun Ha MOJICYET YHCIIa pa3MEIICHHH, MePeCTAaHOBOK, COUCTAHU.

21. CobbITHE, BEPOSITHOCTD COOBITHUS, CIOKEHUE U YMHOXKEeHUE BeposTHocTel. [loHsTue
0 HE3aBUCUMOCTHU COOBITHH.

22. llpexncraBieHue MAaHHBIX (TaOuWIBI, AUarpamMMmbl, TpapHuKu), BBHIOOpKA, CpeaHee
apudmernueckoe, Meauana, Moaa psjaa. [lonstue o 3a1auyax MaTeMaTHUYE€CKON CTAaTUCTUKH

23. B3auMHOe pacroyio’keHue MpsIMbIX U IMJIOCKOCTEN B IPOCTPAHCTBE.

24. Ciio)xeHHE M BBIYMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa HA 4rciio. Komruianapabie
BEKTODA.

25. KoopanHaTB TOYKH ¥ KOOPAWHATHI BeKTOpa. CKaIsipHOE IPOM3BEICHUE BEKTOPOB.

26. [Ipusma. Ilpsamas u HakoHHas npusMma. [IpaBunbHas npusma.

27. Tapamnenenuren. Kyo6.

28. [upamupa. [lpaBunbHas nupamuaa. Y cedenHas nupamuia. Tetpasap.

28. nnuHap v KoHyC. Y CEYeHHBIN KOHYC.

29. lllap u cdepa, ux ceyeHus.

OCOoO~NO O WDN -

3agaHuda 14 JK3aMeHa
3aganue Ne 1. Hayaya MaTeMaTH4ecKOro aHaJim3a
1. Haiinure npousBoanyio pyukimun Y = (X —3)COS X .

1) y'=cosx+ (x—3)sinx

2) y'=(x—3)sinx—cosx

3) y'=cosx—(x—3)sinx

4) y'=-sinx

2. Ha pucynkax nzo0paxeHsl rpapuky (pyHKIMIA 1 KacaTelbHbIe K HUM B TOUKE a. Y KaKUTe
(GyHKIMIO, MPOU3BOAHAS KOTOPO B TOUKE a paBHa 1.
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Ay /
y=f(x)/
// .
/
Z/ a. o1l x
VA =1
1)
A
y
y=§(x
1 /
0 + a -~
1.1 X
i
2)
_‘A
y /-
~“y=h(x)
1
o[ -
g a X
=1
3)
~
1
-1 1 Q _
Jo a X
=1
y=p(x)
4)
. . x —18
3. HaiiguTe 3HaueHUe NPOU3BOJHON QYHKIIUH Y = B TOUKE X, = — 3.
X

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

4. HaiiuTe mpou3BOIHYIO (DyHKIHH y:ex + 3X2.
1) y’=xex_1+ 6X

2) y'=e"+ x>
3) y'=eX + 5x°
4) y'=e* + 6x

5. Oynkius y = f(X) 3amana Ha mpomexyTke [—6; 4]. YkaxuTe MPOMEeKyTOK, KOTOPOMY
IIPUHAJUIEKAT BCE TOUKU IKCTPEMyMa.
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1) [-6; 0] y 1
2) [0; 4] y=F(x)
3) [-2;3]

4)[-3;1
) [ ] \ / \\’

6. [Ipu aBMXEeHUN Tena \\ / o
npsiMoi paccrosinue S (B _
MeTpax) OT Ha4aJbHOMN N TOYKH
JIBOKCHUS H3MEHSICTCS 1o
3aKOHY

3

S(t) = 3 —t?+t-1 (t — Bpems nBHKeHUA B cekyHaax). Haiiaure ckopocTts (M/c) Teaa yepes

v

/
N

4 CeKYHI[BI II0CJIC HaYaJia IBUXCHHU .
1) 1,75;

2) 7,5;

3) 3;

4) 9.

7. Beraucnute 3HaueHUE MPOU3BOIHON PyHKIIMH y = SiN X — 2x B Touke xo = 0.
1)1,

2) 0;

3)-3;

4) -1.

8. Haiinute 3HaueHune npous3BOAHON QyHKIUU y=X- ex B TOUKE X, = 1.
1) 2e;

2) e;

3)1+e;

4)2 +e.

9. st dyukimu Yy = 2COS X Haiiute mepBoodpasHyro, rpahuk KOTOPOii IIPOXOIHT Yepes3

TOYKY M(g ; 24) .

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

10.Ykaxute nepBoodpasuyto pyukuun F(X) =2 —sinX .
1) F(x) = 2x — cosx

2) F(x) = x2 + cos X

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3aganmne Ne 2. YpaBHeHHS U HEPABECHCTBA

1. Kakoe u3 ypaBHeHUH ABISETCS IPOOHO-pAIIIOHATBHBIM:
2
X
1) 3" 4x+1=0;
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2

2X —3x:1;
13

3) X—3 :ﬂ;
2x+1 X

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

2)

x2 x-1 1
2. Pemmte ypaBHeHUE — + —— = — |
2 6 2

1) 2;

2) -1,

3) 1;

4) 3.

1
3. Pemnre ypaBHeHne —+ —— =0:
X Xx-4

1) -2;

2) 5;

3) 2;

4) 1.

4. Ha pucyHke n300paxeHbl rpaduku GyHKINH
y=f(xX) u y=g(X), 3a1aHHBIX HA NPOMEKYyTKE
[-3; 6]. YkakuTe MHOKECTBO BCEX 3HAUCHHIA X, JIJISI

KOTOPBIX BBINOIHSAETCS HepaBeHCTBO f (X) > g (X).

1 [-19]
2) [-3;-2] U4 6]
3) [-3;-1] v [5; 6]
4) [-2; 4]

(x-2)@x+3) _ o

5. Pemite HepaBeHCTBO
x+4

D{—m—%}u[2+w)
enou[-32
m[—m—f}u[2+w)
o[- otao

l 3x—7
6. Pemure HepaBeHCTBO (g) >0,04.
1) (=05 3)

33

3) (3; +0)
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o[-

7. Peunte HepaBernctBo 52 % —1> 0.

1) | — oo, E
'3
2) | —oo; 2
'3
2
3)| —=;+
3
2
4) | —;+ o
3
8. Pemnre nepasencrso 10g, 5(2—0,5x) > 1.
1) [0 4)
2) (= ;0]
3) (4; + )
4) (4, 6]

3ananue Ne 3. 'eomeTpusn
1. B kakux IJIOCKOCTSX JIEKAT OCHOBAHUS MTPU3MBbI?
a) B IPOTHUBOIIOJIOXKHBIX;
0) B JIIOOBIX;
B) B MapaieiabHbIX.

2. Kakoe HauMeHbIIIee 9uciio pedep MOKET UMETh Ipu3Ma?
a) 3;
0) 6;
B) 9.

3. llpomomxwure npemmoxkenne: OCHOBaHUS YCEUEHHON TUPAMHU/IBL. ..
a) paBHbIE MHOTOYTOJIbHUKH;

0) Mo100HBIE MHOTOYTOJIbHUKHY;

B) JIFOOBIE MHOTOYT OJIbHUKH.

4. bokoBeie pE€Opa MPU3MEL. ..

a) OHM NapajieNIbHbl MEXy COOOM;

0) OHM NEepPIEHANKYISIPHBI OCHOBaHMIO;
B) OHM paBHBI U MapaJUICIbHBI.

5. CKObKO TMaroHale UMeeT mapasuiesenumes?
a) 4,

0) 12;

B) 6.

6. Kakoif MHOTOTpaHHUK HMeeT 7 TpaHei?

a) CEMUYTOJIbHAs TUPaMMJIa;

0) mATUYyTroJIbHAS IPU3MA;

B) IIECTUYTOJIbHAS IUPAMUJA U MIATUYTOJIbHAS [TPU3MA.

7. KakoMy MHOTOrpaHHUKY IPUHAJUIEKUT clieayrolee cBoicTBo: "KBaapaT nuaronanu paBeH
CyMMe€ KBaJIpaToB TPEX €ro u3MepeHui"?

a) mapaJuIeNIeIuIe 1y,

0) npssMoOMYy MapaJuleenuIeay;
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B) MIPSMOYTOJILHOMY NapajuleNenuneny.

8. MHOrorpaHHHK, COCTaBIICHHBIA U3 MECTHYTOIHHUKA U IIECTH TPEYTOJbHUKOB, HA3bIBACTCS
a) MEeCTUYTOJIBLHON IPU3MOIA;

0) IECTUYTOIBHON MUPAMUION;

B) YCEUEHHOW MTUPAMUION.

9. Anogema - 310 BBICOTA ...

a) BBICOTA MTPABWIBHOW ITMPAMU/IBI;

0) BbICOTa OOKOBOI rpaHy MPaBUIILHON UPaMU/IbL;
B) OOKOBOW IrpaHu JIFOOOW MUPAMU/IBI.

10. B ocHOBaHMH MTPU3MBI PABHOCTOPOHHUH TPEYTOJILHUK, 3 OOKOBBIC TPAHU -
napajuienorpaMmmbl. Takasi mpusma sBISETCS. ..

a) HaKJIOHHOW;

0) MpaBUIIbHOM;

B) IPSMOH.

11. danst Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa anuHa otpe3ka AB?
a) v 13
b)
c) v
d) v
e) 2v32

wl 4
| &l &l

oo
frry

12. VxaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) @(1;4;5) y b(0;8;-1]
b) @(2;8;-1) y b(4;16;-2)
¢) @(0;0;0) , b(8;4;3]
d) @(1;2;2) y b(-1;2;2)
e) @(1;-3;4) , b(4;-3;1]
13. MoryT 1 BEKTOpPbI OBITh KOJJITMHEAPHBIMU, HO HE PaBHBIMH?
a) na;
b) Her;

C) HE IOCTATOYHO JTAHHBIX.

-

14. Bexrop mi4;-8;6) OpPTOrOHAJIEH BEKTOPY . Vkaxure KOOpAMHATHI BekTopa M :

a) ﬁ{—l,‘—E;—3]

by Al1;2;3)
C) ﬁi—2,2,4]
d) i(2;—-2;—4)
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15. BeIuciuTh KOOpAUHATEL cepenntbl oTpe3ka AB, ecim A(-10; 2; 3) u B(0; 16; -7).
a) l::S!I_B;E]

b) (—5;9;-2]
c) (—5;8,2)

d) (5;9;-2]

e) (—10;14;-4)

16. Uemy paBeH MOY/Ib BEKTOpA MN , ecmu M V3:42;45 N 243;342:45
a) 1§

[a—
L

b)
c) 1_1

d) vv3+y2
e) 15—#—15

17. Tpu xaxom nonoxuteasrom N Bekropsr 0315 1y (=2in+1;=21 sproronanpab?
a)-2;1;b)1;¢)1;2;d)2;e)-2.

18. /IBa pebpa mpsMoyroibHOro napaiienenunena pasasl 10 u 3, a 06beM napasienenunena
paBeH 360. HaliTu momaas DTOBEPXHOCTH 3TOTO MMapajuieorpaMma.

19. Ecnn kaxxnoe pedbpo Kyda yBeIHUuTh Ha |, TO TUIOMIAAb €Tr0 MOBEPXHOCTH yBearnuuTcs Ha 90.
Haiitu pebpo kybda

20. BokoBple pedpa MpaBUIIbHOW MHUPAMUJIBI B3AaMMHO MEPIIEHANKYISPHBI, KOK0€ U3 HUX PAaBHO
6. Haiitu 06beM nupamuisl.

21. PeOpa npaBmIIbHOTO TeTpadapa paBHbI 4. HaiiTu miomaas cedeHus, mMpoxoIsIiero uepes
CEpeIUHBI YETHIPEX €ro pedep.

22. Pannyc ocHOBaHMSI IUJTMH/IPA paBeH 3 cM, a ero obpasyromas - 7 cMm. Halitu miomans
0CEBOI'0 CEUCHMS.

23. Jlanbl nBa mapa. Panuyc Broporo mapa B 7 pa3 MeHbIIe paguyca nepBoro. Bo ckonbko pa3
IUTOMIA/Th IOBEPXHOCTH MEPBOTO miapa OOJIbIIIe IUIONAIN TOBEPXHOCTH BTOPOTro?

24. TInomaas MOBEPXHOCTH MEPBOTO mapa B 49 pa3 0oJIbIIe TUIOIAAH TOBEPXHOCTH BTOPOTO
mapa. Bo ckonbpko pa3 00beM mepBoro mapa 0osbiine 00bema BToporo?

25. B munmnapudeckuit cocy Hamuiu 10 ky0. cM Bojibl. B Boy MOJIHOCTRIO OTPY3HIIN JI€TAIb.
[Tpu 5TOM ypOBEHB )KMJIKOCTH B cocyie yBennumics B 2,4 paza. Haiitu o6bem netanu (B KyO.
cM).

3ananue Ne 4. D1eMeHTbl KOMOMHATOPUKHN U TEOPUHU BEPOSITHOCTEH

1. Vimeerca Tpu rpynmbl CTyAEHTOB: B mepBoi 11 uenoBek, Bo BTopoil 18 dyenmoBek, B
tpetheil 20 yenosek. KonndecTBo cioco6oB BeIOOpa TPOMKHM CTYJEHTOB, B KOTOPOIl IO OJJHOMY
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CTYACHTY W3 KaXJIOH TPYIIIIBI, PABHO. ..
1.11-18-20;
5 11+18+20 ;
3
11-18-20 .
e
4.11+18+20.
2. YUucno cnoco00B MOCTaBUTH S5 YETIOBEK B OYEPEIb PABHO. ..

3

3. B cnoBe «WORD» wmenstor mectamu OykBbl. Torja KOJIMYECTBO BCEX BO3MOKHBIX
PA3IUYHBIX «CJIOBY PABHO. ..
1.8;
2. 16;
3. 4;
4.24.

4. B xopoOke 6 1BeTHbIX KapaHaameil. Yucio cnoco0oB BEIOpATh TPH U3 HUX PABHO. ..
5. Yucno crnoco6oB BeIOpaTh U3 rpynmnbl B 20 CTYACHTOB CTAPOCTY U 3aMECTUTENS PaBHO. ..

6 U3 amuka, roe HaxoauTcs 15 neranei, IPOHYMEPOBAHHBIX OT 1 mo 15, Tpe6yeTc51 BBIHYTb

3 meramu. Torma KOJIM4YECTBO BCEBO3MOKHBIX KOMOUHAIIMHA HOMEPOB BBIHYTBIX aerajien paBHO...
151
121
151

3r12Y’
3. 31;
4.151!.
7. Yucno Tpex3HAYHBIX 4YHCET, KOTOpPbIE MOYHO COCTAaBUTh M3 YEThIpEX KapTOUeK C
uudpamu 1, 2, 5, 7, paBHoO...
8. bpocatot 1Be MoHeThl. CoObiTHE A — «Tep0 Ha nepBoit MoHeTe» U B — «uudpa Ha BTOpOit

MOHETE» SIBJISIFOTCS. ..

1) coBMeCTHBIMU

2) 3aBUCUMBIMU

3) HECOBMECTHBIMH

4) He3aBUCUMBIMHU

9. JIBa cTpenika mpou3BOJAT MO0 OJJHOMY BhICTpeny. BeposTHOCTh monagaHus B 1elb Hep-
BOT'O ¥ BTOpOro ctpenkoB paBHbl 0,8 u 0,75 coorBercTBeHHO. Toraa BEposiTHOCTb TOTO, YTO LENb
Oyzer mopaxkeHa, paBHa...

1) 0,40

2) 0,95

3) 0,55

4) 0,60

10. UrpanpHas kocTh Opocaercst OJiH pa3. Toraa BeposSTHOCTh TOTO, YTO HA BEpXHEH
I'PaHU BBINAJET HE MEHEE IIATH OYKOB, PAaBHA. ..

1) 1/6

2) 1/2

3)1/3

4) 5/6

11. Ha nTunedepme ecTh TOIBKO KYphl U TYCH, IpUYEM Kyp B 4 paza OoJiblie, 4eM ryceu.

HaiinuTte BepoSTHOCTB TOTO, YTO CIy4aiiHO BBIOpaHHAs Ha 3TOW (hepMe MTULIA OKAKETCs

rycem.

1)0,4
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2)0,2

3)0,5

4) 0,6

12. B crage 50 kopoB. 13 Hux 15 xopoB 1-i mopossl, ocTansHbie — 2-i mopoasl. Haiinure
BEPOSATHOCTb TOT'0, YTO CIy4YailiHO BbIOpaHHAs Ha CTa/la KOPOBA OKaXXKETCs 2-1 MOPObI.
1)0,4

2)0,5

3)0,6

4) 0,7

13. Ha cknaze umeercst 6 MHXXEHEPHBIX U 5 OyXraiTepcKUX MUKPOKAJIbKYJISATOPOB B OJIU-
HAKOBBIX yrakoBkax. CiydaiiHeiM 00pa3oM OepyT 4 yrnakoBku. HaliTi BepoaTHOCTB TOTO,
YTO B HUX OKAXKETCS 2 MHKEHEPHBIX MUKPOKAIBbKYJIATOPA;

14. B cnyuaiiHOM SKcIiepMMEHTE MOHETY Opocuiu Tpu pasza. KakoBa BEpOSITHOCTB TOTO,
YTO Opell BbIIIaJ POBHO JABa pa3a?

3ananus Aas 1u¢depeHuMpoOBaAHHOIO 3a4eTa
3aganue Ne 1. YUnca u BbIYUCTEHUS

1 .4

1. Bemonnure neicreus: g= 4 2 _ 3.

2. BeimonauTe necTBus: 1§ 3,

4 7
3. Brimonaute nedcTBusd: — - 1 = i .
9 16
4. BBIIOJTHUTE NEUCTBHUA: i .
28-12

5. dano: z; =3+1, zZ, =—1+3i, Torna Moaysb IPOU3BECHUS | Z; - Z, | paBeH ...

6. KommnekcHoe umcio 1+2i B TpUTOHOMETpUYECKOW (opme r(COS§0+iSin qo) UMEET
MOZYJIb, PABHBIH ...
1)5
2) V3
3)1

4) 5

3ananne Ne 2. @yHKIUH, UX CBOMCTBA U rpaduKH

1. Ha ogHOM U3 clielylomMX pUCYHKOB M300pakeH rpaduk HeUeTHON QYHKIUH. Y KaKUTE 3TOT

1)

PHCYHOK.

B 2) i
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3) y

2. YKaXUTe MHOKECTBO 3HAYCHHIA
byHKIMH, TpapUK KOTOPOH N300paKeH
Ha PUCYHKE.

1) [-3;7)

2) [-3;, —2] v [2; 5]
3) [-4; 3]
4) [-4;, -1)u(-1 3]

3. Haiigute obnacts onpenenenus GpyHkuuu f (X) =
1) [0; 3) U (3; + )

2) [0; +oo)

3) [O; 81) ) (81; +oo)

4) (—o0; 81) U (8L + o)

4. Vxaxute rpaduk QyHKIHH, Bo3pacTaroieii Ha otpeske [—3; 2].

1) y. 2) y
1.\
of 21 t(> /
/ = o1 >
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3)

Y

’/

5. Ykaxute rpaduk He4eTHON (QYHKIIHH.

y A

o

1)

y A

=

2)

\
\

3)

/
[ERN

4)

3aganue Ne 3. KopHu, cTenenu u jorapupmsl
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[EEN

w

(62}

w
N

1
9m?
. YIIPOCTUTE BBIpAKEHUE:!

-m

m—3

1) 9m’
2) 9m
3)9
9
4) —
m®
. Boruncinre: Y4827 |
1) 36;
2) 18;
3) 6;
4) 12.

. IIpecTaBbTe B BUIE CTENEHU BBIPAKEHUE: D 3.5

8
1) 259
8
2) 59
3) 252
4) 52
3
. Berauciure: 252 —0,25.
1) 37,25;
2) 14,75;
3) 124,75
4) 26,25.

. YIIpocTHTE BBIpaKEHHE: 3\] 25p2 . 3 5b*

1) 5b?
2) 25b

9 Y50

4) 5b

. Haiinure 3uauenue Beipakenns log_b, ecmu 10 b3 =0.
p 9g 5

1) 27;

2) 6;

3) 3;

4) 12.

. Beraucnure: log, 0,04+ 2log, 5.

1)0;

2) 3;

3) -1,

4) logo5.

2

4
3 .

. Haiinure 3nauenne log,(9b), ecnulog, b =>5.

1) -8;
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2) 10;
3) 7,
4) 25.

1 0,5x-1
9. YkaxxuTe MpoOMEeXyTOK, KOTOPOMY NPUHAUIEKUT KOPEHb YPaBHEHUS (—) =4.

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

10. YkaxxuTe mpoMeKyTOK, KOTOPOMY IPUHAJICKUT KOPEHb YPaBHEHUS

log, (x +1) = log,(3x)

1) (— 0] —l)
2) (-10)
3) [-1;0]
4) (0; +oo)

11. Cpenu 3aganHbIX QYHKUMN yOBIBAIOIIUMU SBIISIOTCS:

P X
v3-(5)
1 X
AR) :(Ej

3) Y3 = 5_X
X+3
T
4) Y4 = _(Ej
5) y5 — 2X+1 _3
6) Yo = —2%

12. Ykaxwute rpaduk GpyHKIMH, 3aaHH0K popmynoit  y = 0,57,

. X
13. VkakuTe MHOKeCTBO 3HadeHuil pynkuuu: Y =2" +5.

1) (5; + );
2) (0; + o),
3) (— 03 + 0);
4) (7; + ).
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14. Jlorapudmuyeckoit He sBisieTcs GYHKLUSA, 3a4aHHas POPMYIION:

1) y=|og1x

2
2) y=|Ogﬁ\/;
3y y=27"
4) y =log, x|
5) y =log ; x

6) y =logy; (-X)
15. Jns xakoil W3 yKa3aHHBIX (YHKIHMHA OONAcThIO OIpPEIENICHUS SIBISETCS TMPOMEKYTOK
(2;+oo)

1) y=log,(x-3)

(
2) y:|092( j
(

3) y=log,(2-x)
4) y=log,(x-2)
5) y=Ig(2-x)

16. YxaxxuTe puCyHOK, Ha KOTOPOM H300pakeH rpaduk GyHKIUN
a) y=log, x;
4

N | x

6) y=Ilog, x.
1)
y

A

2) y

3)
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4)

5)

17. ®ynkius 3agana rpaduKoMm:
.

-rl

0 /1 > x
Ykaxure 06J'IaCTB OIIPECACIICHUA:
1) (—oo; + oo)

2) (0;+0)

3) (0]

4) (L+o0)

5) [1; +oo)

18. VkakuTe BCe 3HAUEHMs apryMeHTa, IpH KoTopbix Gynkims Y = g (X + 2) +1g (3 - X)

OIlpeieNeHa:
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19. Haiinure MHOkecTBO 3Havenuii pynkiuun Y =0,5+109,; X :
1) (—e0i+e0)
2) (—;0,5)
3) (0,5;+ )
4) (—0;0,5) (0,5 +x)
5) (0;+)
20. I'pacduk dpyukium Y = log 1 X MoxeT ObITh noMy4eH u3 rpaduka GyHkiuuu Y = log, X:

3
1) cuMMeTpUYHBIM 0TOOpAKEHUEM OTHOCUTENIBHO ocu Oy ;
2) CUMMETPUYHBIM OTOOPaKEHUEM OTHOCUTEIBHO ocH OX ;
3) cxaTueM OoTHOCUTENbHO ocu OX ;
4) pacTsyKeHueM OTHOCUTEIbHO ocu OX ;
5) ocTaHeTcs TeM Ke.
21. Ha otHOM U3 PHCYHKOB H300paeH rpaduk Gpyukmun Y = log 3 X.

VKaxuTe 3TOT PUCYHOK.

YA
|
1|\
X
0] 1 -
1)
YA
1 —
0] /1 X
|
2) '

o1



yA
1
ol 1 x
3)
yA ]
|
1
0l 1 X
4)

3ananue Ne 3. OcHOBbI TPUTOHOMETPUH
. . T
1. Ynpocrute Boipaxkenue Sino.Sin 2o + COS(E + ) + COS oL COS 20t .

1)0;

2) 2cosa,;

3) cosa + sina,;
4) cosa — sina.

2. YIIPOCTHTE BBIPOKCHHE 3 COS2 X+ 3sin 2 X—6.
1)1,

2) -5;

3) 3;

4) -3.

. T
3. Haligure tg o, ecnmu COS . =—= —E<0{< 0.

J5
1) 0,5;
2) 2;
3) -0,5;
4) -2.
s
>

T
4. Pemute ypaBHEHUE COS(E + Xj =

17T
”1E+7zn, nez

1) (-1)
2) i%+27zn, ne”Z

17T
”1§+7zn, nezZ

3) (-1)

4) (—1)”%+7zn, nez
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[EEN

5. Pemute ypaBHeHue SiN3X = =.

2
) ()" LZ+En nez
2 i1+ﬁn, neZ
) gt mne
(D" 2y n nez
VD g tgn ne
27
4 +L4128h npnez
) 9" 3 €
8. Haiigure kopeHb ypaBHeHHS SIN2X — 4C0SX = 0, mpuHaaeKaimuii orpesky [2m; 3r).
) Iz
3
om
2) 2
On
3 4
13n
4) 6
9. Vkaxurte Hauboubiiee 3Hadenue Gy Y =1— COS3X.
1)1,
2) 2;
3) 0;
4) 4.

10. Ha pucynke nzoopaxer rpaduk GyHKITHH:
V

A

E T 3

|

__________m_|_§’_ e
|
|

- - - 3 > X
2 2 2
1) Y =CtgX;
2) y=sinX;
3) y=1tgx;
4) y =-1gx;
5) y=1tg2X.
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11.Yérnas wiu neuétras Gpynxius | (X) =1+cosx?

1) uérHas;
2) Heu€THas;

3) Hu 4y€THAs, HU HEUETHAS.

12. HaiimuTe MHOXKECTBO 3HaUCHUH QYHKIIMH p =SiN X+ 2 .

1) [- 1, 1];
2) [0; 2];
3) [1;3];
4) [2; 3].

Ipuaoxenune 1

JIner meprnoanvecKux NpoBepoK padoyeii NporpaMmmsbl
U MHGoOpMalUsi 0 BHECEHHBIX H3MEHEHUSIX

JlomKHOCTHOE JINIO,
MIPOBOIMBIIIEE TIPO-
Bepky: ®.1.0.,
JOJKHOCTh

[ara

[ToTpebHOCTH
B KOPPEKTHPOBKE
yKa3aHHUEM COOTBET-
CTBYIOLIMX Pa3JIeIoB
paboueil mporpaMMbl

NHudopmanyst 0 BHECEHHBIX
WU3MEHEHHUAX
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