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Pabouas mporpamma auciuminHbl «MaremaTuka» pa3paboTaHa Ha OCHOBE:

®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 (pen. ot 16.04.2022) «O6
o6pazoBanuu B Poccuiickoit Denepanuny;

denepanbHOrO TOCYJIapCTBEHHOTO OOpa30BaTENbHOIO CTAaHAApTa CPEAHETOo O0O0Iero
o6pazoBanus (ytBepxaéH Ilpukazom MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoi
®eneparnuu ot 17 masg 2012 r. Ne 4130, pexn. ot 12.08.2022);
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MOJIOYHBIX MPOAYKTOB (YTBEPKIESHHOTO MpHKa3zoM MuHHCTEpcTBa OOpa3oBaHHMS U HAYKH
Poccuiickoit @enepaunu ot 22 anpens 2014 r. Ne 378); 19.02.08 TexHoJsiorus Msca U MICHBIX
IPOAYKTOB (YTBEpPKJAEHHOTO NpuUKa3oM MuHucTepcTBa oOpa3zoBaHus M Hayku Poccuiickoit
®enepanuu ot 22 anpens 2014 1. Ne 379);

IIpumepHoil pabGoueil mporpamMbl cpefHero obmero obOpas3oBaHus «MaremaTuka»
(6a30BBIi ypOBEHbD)

[MpumepHO#l mporpaMmbl BocnuTaHus (ogo0peHa pemieHueM ¢denepaibHOTO ydeOHO-
METOIMYECKOT0 00BEIMHEHUS 110 0011IeMy oOpa3oBaHuio, mpoTokost oT 02.06.2020 Ne 2/20).

CocraBuTeIb:
npernoaBareb Cnupuna H.T'.

PaGouast mnporpamMma paccMOTpeHa U YyTBEp)KJE€Ha Ha 3acellaHuM Kadenpsl
TyMaHUTAPHBIX U €CTECTBEHHO-HAYYHBIX AUCHHUIIIMH (TTpoTokos Nel ot 28.08.2022 r.)

3aBeaywmuii kadeapoi Bacusienko
O.B.

PaGouas nporpaMma paccMOTpeHa U YTBEPIK/€HA Ha 3aCeJaHUU IPEIMETHON (IIUKIOBOI )
komuccuu (mpotokon Nel o1 29.08.2022 1.)

IIpencenaresnn mpeaMeTHOH (LMKJIOBOI) KOMUCCHH ‘ 3Bsaruna O.B.

3apenyromuii otaesenuem CIIO I'opaanos C.A.
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1. IACIIOPT PABOYEW IIPOI'PAMMBI JTUCHUTIIJIAHBI
BJ1.03 «MaTeMaTuKa»
1.1. O6saacTh NpUMeHEHUS TPOTrPAMMBI
PaGouas nporpamma nucruninunbsl bJ[.03 «MaTtematuka» sBIs€TCS 4acTbl0 OCHOBHOM
npodeccuoHaIbHONW 00pa30BaTEIbHON MPOTPAMMBbI TOATOTOBKHU CIIEIIMATUCTOB CPEIHETO 3BEHA
no crnenuaibHOCTAM 19.02.07 TexHOIOTWs MOJOKa W MOJOYHBIX MNPOAyKToB, 19.02.08
TexHosiorus Msica ¥ MACHBIX TPOAYKTOB

1.2. MecTto nucuumiunel B crpykrype OIIOII
Hucnumummaa BJ1.03 «Matematukay sBisieTcs y4eOHOH AUCHUIUIMHON 00s3aTelIbHOM
npeaMeTHoi obnactu «Marematuka u nHpopmarukay ®I'OC cpeanero obimiero o6pazoBaHus U
6a30Boil AucHUIUIMHON oOmeoOpa3oBaTenbHO nmoaroroBku CIIO u peanusyercs B I u Bo 11
ceMecTpax MpHU CPOKE MOJy4deHHUsl cpeaHero mnpodeccuoHanbHoro obpasoBanus 3 roma u 10
MeCHIIeB.

1.3. Hean u 3a7a4¥ JUCHMILIMHBI, INIAHUPYEMble Pe3yJbTaThbl OCBOCHHs y4eOHOI
AMCLHHUILINHBI:
Conepxanune pucuumiuuesl  BbJ1.03  «MaremaTtuka» HanpaBlI€HO Ha JOCTH)KECHHE
CIEIYIOUIUX HeJleil:
— pa3BUTHE MNPEJCTAaBICHUH O COLMAIBHBIX, KyJIbTYPHBIX M HMCTOPHYECKUX (hakTOopax
CTAHOBJICHUSI MaTeMaTUKU;

- (bOpMHpOBaHI/Ie JIOTUYCCKOro, aJIrOPpUTMHUYCCKOTO U MATEMATUYCCKOI'O0 MBIIIJICHUSA

— ¢dopMHpOBaHNE YMEHUH NPUMEHSATH MOJIyYCHHbIE 3HAHMS NPU PELICHUU PA3THYHBIX
3ajay;

— (QopmupoBaHHE MPEACTABICHUH O MaTeMaTHKe KaK YacTH OOIIedesoBeYecKOM
KYJIbTYPbI, YHUBEPCAIBHOM SI3bIKE HAyKH, ITO3BOJISIOIIEM ONKMCHIBATH U U3ydaTh peajlbHbIC
MIPOLIECCHI U SBJICHMUS.

Vyebnas gucrumimHa bJ1.03  «MaremaTuka» OpHUEHTHpPOBaHAa Ha JOCTHXKEHUE
CIEAYIOIIUX 3a/4a4:

— copMHpOBaTh LIEJIOCTHOE NPEJCTAaBIECHUE O MaTeMaTHKE, €€ pOJIM B COBPEMEHHOMU
cHUCTEME 3HaHUU U MUPOBOM KYJIBTYpE;

— U3Yy4YUTb OCHOBHBIE MAaTEMAaTUYECKHUE IOHATHS, HCIOJb3yeMble I OINHUCAHHUSA
Pa3IUYHBIX IPOLIECCOB U SIBJICHUN;

— c(popMHUpPOBaTh HABBIKM NPUMEHEHMS] MAaTEMATHYECKUX METOLOB ISl PELICHHUs
MIPaKTUYECKHUX 3a/1a4.

HJ'IaHI/lpyeMLIe JIMYHOCTHBIC PE3yJibTAaTbl OCBOCHUN yqeﬁnoifl AUCHUIIJINHBI:

— cOpMHUPOBAHHOCTD MPEJCTABICHUN O MATEMAaTHKE KaK YHUBEPCAIBHOM SI3bIKE HAYKH,
CpeICTBE MOJCIIHUPOBAHUS SIBJICHUI U TPOIECCOB, UICSIX U METOJaX MaTeMAaTUKH;

— TIOHMMaHWE 3HAYMMOCTH MAaTEMAaTHKH JUIi HAyYHO-TEXHHYECKOTO Iporpecca,
C(OPMHUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YacTH OOMIEYeIOBEYCCKOW KYIbTYPHI
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MATEMAaTHKH, YBOJIIOIIMECH MaTeMAaTUICCKUX UICH;

—  pa3BUTHE JIOTHYECKOIO  MBIIUICHHS, IMPOCTPAHCTBEHHOTO  BOOOpa)KeHHs,
QITOPUTMHUYECKON KYJIbTYPbl, KDHTHYHOCTH MBIIILJICHUS HA YPOBHE, HEOOXOAUMOM ISl OyAyLieit
pohecCHOHAIBHOM IeATEIbHOCTH, ISl IPOJIOJDKEHUST 00pa30BaHUs M caMO00Opa30BaHMUs;

— OBJaJICHUE MAaTeMaTUYCCKUMHU 3HAHMSIMH W YMCHHUSMHU, HEOOXOIWMBIMU B
MOBCETHEBHOW JKM3HU, JUISI OCBOCHHUS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIHUIUIMH U
IUCHHUIUIMH TPO(PECCHOHATBHOTO I[HKJIA, I TOJIy4YeHUs oOOpa3oBaHHMs B 0O0JacTsIX, HE
TpeOyromux yriy0OJeHHO MaTeMaTU4eCKON MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CcaMOOOpa3oBaHUIO, Ha
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MPOTSKEHUM BCEHW JKU3HM; CO3HATEIIbHOE OTHOIIEHHWE K HENPEpPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEITHON MPO(EeCCHOHAIbHOM M 00IIECTBEHHOM eI TEIbHOCTH;

— TOTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW W OTBETCTBEHHOU
JIeSITeIILHOCTH

— TOTOBHOCTh K KOJUICKTUBHOW paboTe, COTPYIHHYECTBY CO CBEPCTHHUKAMH B
00pa3oBaTesIbHOM, OOLIECTBEHHO MOJE3HOM, Y4eOHO-UCCIEI0BATENbCKOM, MPOEKTHON U APYTUX
BHJIaX JN€ATEIbHOCTH;

— OTHOIICHHUEC K HpO(I)GCCI/IOHaJ'IbHOI\/'I ACSATCIbHOCTH KaK BO3MOKHOCTHU Y4YaCTUA B
PCIICHUH JIMIHBIX, 06IJ_[€CTB6HHBIX, TroCyaapCTBCHHbIX, 06IJ_I€H3.LII/IOHaJ'ILHBIX HpO6J’I6M.

I[Inanupyemble MeTanpeaMeTHbIe Pe3yJbTaThl OCBOCHUS] Y4eOHOH IMCHUIUINHBI:

— YyMEHHE CaMOCTOSITEJIBHO OIpPEAeNATh LN AESATEIbHOCTH U COCTaBIATH IUIAHBI
NESITEeIbHOCTH; CaMOCTOSITENIbHO  OCYIIECTBJISATh, KOHTPOJIMPOBaTH U  KOPPEKTHPOBATh
JESITeIbHOCTD; UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIS JOCTHIKEHUS MOCTaBIEHHBIX Leei
U pealln3alliy IUNIaHOB AEATEIbHOCTH; BEIOUPATh yCIELIHbIE CTPATErMH B PA3IUYHbBIX CUTYALUAX;

— YyMEeHHEe IMPOJYKTHUBHO OOIIAaThCsl M B3aMMOJEHCTBOBATh B IIPOLIECCE COBMECTHOM
ACATCIbHOCTHU, YYUTHIBATHL MO3ULIHUKU APYIrUX YUYACTHUKOB ACATCIBHOCTH, 3(1)(1)CKTI/IBHO
pa3pemaTb KOH(QIUKTHI;

— BJIaJIeHUE HaBBIKAMHU I103HABATEIbHOM, Y4eOHO-HCCIIEOBATEIbCKOW M IPOEKTHOMN
NEesTeIbHOCTH, HAaBbIKAMHM  pa3pelleHuss IpoOjieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSATEIIBHOMY IIOMCKY METOAOB PELICHUs IIPAKTUYECKUX 3anad, IPUMEHEHHUIO Pa3IMYHBIX
METO/IOB IIO3HAHMUS;

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEJIbHON HMH(GOPMaLMOHHO-II03HABATEIbHON
JESITeIbHOCTH, BKIIIOYash YMEHHE OPUEHTHUPOBATHCA B Pa3IMUHBIX MCTOYHHMKAX HHGpOpMaluu,
KPUTUYECKH OLEHUBATh M HHTEPIPETUPOBATH HH(MOPMAIMIO, IOIYyYaeMYyI0 U3 pa3IudHbIX
HCTOYHUKOB;

— BJIAACHUC A3BIKOBBIMU CPEACTBAMHU. YMCHUEC SICHO, JIOTMYHO W TOYHO H3JIaraTb CBOIO
TOYKY 3pCHUSA, UCIIOJIB30BATh AACKBATHLIC A3bIKOBBIC CPCIACTBA;

— BJIaJIeHUE HaBBIKAMHU II03HABATEJIbHONW pe(QIeKCHUM KaK OCO3HAaHMS COBEpIIAEMbIX
NEeHCTBUN M MBICITUTEIBHBIX MIPOLIECCOB, UX PE3yIbTAaTOB U OCHOBAHUM, 'paHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX IIO3HABATEJNIBHBIX 337a4 U CPEJCTB I UX JOCTUKEHHUS;

— IEJNeYCTPEMJIEHHOCTh B IIOMCKaX M MPHUHATHH pEIIeHHH, cOoOoOpa3uTeNbHOCTh U
WHTYHUIIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX IMPEJCTABICHUN; CIIOCOOHOCTh BOCIPHUHHMATH
KpacoTy W TapMOHHIO MUpa.

IInanupyemMble MpeaMeTHbIE Pe3yJIbTATHI OCBOCHHS YUeOHO# TMCIUIIIHHBI:

3HATH/ MOHAMATD:

— 3HAYCHUE MaTeMaTHYeCKOW HAyKW Ui pelIeHHs 3allad, BOSHUKAIOMMX B TCOPUU U
HpaKTI/IKC; HII/IpOTy " B TO XK€ BpCMH OI‘paHI/I'-ICHHOCTB HpI/IMCHCHI/IH MaAaTEMAaTUYCCKUX METOA0OB K
aHaJM3y U UCCIIEIOBAHUIO TIPOIIECCOB M SIBIICHUH B MPUPOE U OOIIECTBE;

— 3HAYCHHWE TMPAKTUKH H BOIPOCOB, BO3HUKAIOMIMX B CaMOW MaTeMaTHUKe IS
dbopMUpOBaHUS W PAa3BUTUS MaTEMAaTHYCCKOW HAyKH; WUCTOPHUIO pPAa3BUTHs TIOHATHUS YHCIIA,
CO3JIaHMSI MaTEeMaTHYECKOTO aHaJin3a, BOSHUKHOBECHHS U PAa3BUTHS F€OMETPHH;

— YHHUBEpPCAJIbHBIN XapakTep 3aKOHOB JIOTUKH MAaTeMaTHYECKHUX PAaCCYXICHHH, HUX
MPUMEHUMOCTh BO BCEX 00JIACTAX YEIIOBEUCCKOM IS TEIILHOCTH;

— BEPOSITHOCTHBIN XapakTep pa3IMYHBIX MPOIECCOB OKPYKAIOLIET0 MHpA;

yMeTh:

— BBIITIOJIHATH apI/I(I)MCTI/I'-ICCKI/IC HCﬁCTBHH Haa yucjiaMu, codcras yCTHI)Ie U IIMCBMCHHBIC
MPUEMbI; HAXOJUTh MNPUOJMKCHHbIC 3HAYCHUS BEJIWYWH W TOTPEITHOCTH BBIYUCICHUUN
(abcoJIFOTHAsI 1 OTHOCHUTEJIbHAS ); CPABHUBATh YUCJIOBBIC BEIPAKCHHUS



— HAaXOJUTh 3HAUCHUS KOPHs, CTENEHH, JorapupmMa, TPUrOHOMETPHUUECKUX BBIPAKEHUIN
Ha OCHOBE OIpPEAENICHMs, HCIOJIb3ys IpU HEOOXOAMMOCTH MHCTPYMEHTAJbHBIE CPEICTBA;
[10JIb30BATHCSI MPUOIMXKEHHOM OLIEHKOH IPH NMPAaKTHYECKUX pacuerax;

— BBINOJHATH NPEeOOpa3OBaHUs BBIPAXKECHUM, NpUMEHsAS (QOPMYJIbl, CBSI3aHHBIE CO
CBOMCTBaMHM CTENEHEeH, jorapuMoB, TPUTOHOMETPHUUECKUX (QYHKIUIL;

— BBIYUCIIATH 3HaueHHe QYyHKLIMH I10 33JaHHOMY 3HAUEHMIO apryMEeHTa IPU pa3IudHBIX
croco0ax 3agaHus QpyHKIUY;

— OIpenensiTh OCHOBHbIE CBOWMCTBA YHMCIOBBIX (DYHKIUH, WITIOCTPUPOBATh MX Ha
rpadukax;

— CTpPOUTH IpadUKU U3YUEHHBIX (PYHKLIMH, HIUTIOCTPUPOBATH 10 IpaUKy CBOHCTBA
3JIEMEHTapHBIX QYHKIHIL;

— UCIOJIb30BaTh NOHATHE (PYHKLUU JIUIsl ONMCAHKS U aHAIN3a 3aBUCUMOCTEH BEJTMUHH;

— HaxoJUTh IPOU3BOIHBIE FIEMEHTAPHBIX (YHKLHN; UCIOIB30BATh IIPOU3BOAHYIO IS
U3y4YeHUs CBOMCTB (PyHKIMI U NOCTpOEHUs rpaduKoB;

— INPUMEHATh IPOU3BOAHYIO JJI NMPOBEIACHUS NPUOIMKEHHBIX BBIYMCIEHUM, periaTh
3a/laud IPUKJIAJHOTO XapaKTepa Ha HaXO0XK/IeHHE HauOOJbIIero 1 HAMMEHbIIETo 3HAaUeHU;

— BBIYUCIATH B IMPOCTEHIIMX Cily4yasx IUIOIMIAAM U OO0BEMBI C MCIOJb30BaHUEM
OIIpEeIeJICHHOT 0 MUHTETpaa;

— peflarb panMoOHAJIbHBIC, IMOKAa3aTCJIIbHBIC, J'IOI‘apI/I(bMI/ILICCKI/IC, TPUTOHOMETPUICCKUEC
YpaBHCHUA, CBOAAIIUCCA K JIMHEUHBIM U KBaJIpaTHbIM, a TAKX€ aHaJIOTUYHBIC HCPABCHCTBA U
CHUCTCMBI,

— UCMOJIB30BATh Tpa)MueCKUil METO] pelIeHUs ypaBHEHU 1 HEPABEHCTB;

- I/I306pa)KaTb Ha KOOpI[I/IHaTHOI\/'I IJIOCKOCTHU PCHICHUA ypaBHeHI/II\/'I, HCPAaBCHCTB U
CUCTEM C JABYMSA HCU3BCCTHBIMU,

— COCTaBJIITh M pellaTh YPaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEHU3BECTHBIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE IPUKIAJHBIX) 3a7a4ax;

— pewmaTh mpocTeimne KOMOMHATOpPHBIE 3aJadd METOAOM Iepebopa, a Takxke C
HCII0JIb30BAHUEM M3BECTHBIX (POPMYJI;

— BBIYUCIIATH B IPOCTEHIINX CIIy4yasix BEPOSITHOCTH COOBITUI Ha OCHOBE IIOJICUETa YUCiIa
HCXOJ0B;

— pewarb IUJIAHUMETPUYECKHE U TMPOCTEHIINE CTEPEOMETPUUECKHE 3aJadyd Ha
HaxO0XJIEHUE T€OMETPUUECKUX BEIMUYMH (JUTUH, YTJIOB, TJI0IIaAei, 00beMOB);

HCIO0JIb30BATH NPHOOPETEeHHbIE 3HAHUS M YMEHHUs B IPAKTHYECKOIi e TeIbHOCTH 1
NOBCEIHEBHOM KM3HM JISA:

— INPAaKTHYECKUX pacdyeToB Mo (GopMyiaM, BKIOYas (GOPMYJIbl, COAEpkKAIIUe CTENEeHH,
paauKanbl, Jorapu(Mbl U TPUTOHOMETPUYECKHE (PYHKIIUU, UCIOJB3YS MPU HEOOXOIUMOCTH
CIPaBOYHBIE MAaTE€pPHUAJIbl U NPOCTEHIINE BHIYUCIUTEIbHbIE YCTPONHCTBA;

— ONMCaHMs C MOMOLIBI0 (YHKIHUH Pa3lIMYHBIX 3aBUCUMOCTEH, NPEACTaBIEHUs UX
rpauyecKy, HHTEPIPETallUK IPaPUKOB;

— TIOCTPOEHHUS U HUCCIIE[0BaHMA MPOCTEHIINX MaTeMaTHYeCKUX MOJEJeH;

— aHaJM3a pealbHbIX YMCIIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE JHarpaMM, rpaduKoB;

— aHaJn3a HHPOPMAIUU CTATUCTHYECKOI0 XapaKTepa;

— HCCIeI0BaHUs (MOJAETUPOBAHMS ) HECIOKHBIX IPAKTUYECKUX CUTYyallUd Ha OCHOBE
U3Y4YEHHBIX (OPMYI U CBOMCTB QUTYp;

— BBIYMCIIEHHUS 00BEMOB U IUIOLIAJIeH MOBEPXHOCTEH IMPOCTPAaHCTBEHHBIX TEJ MPHU
pelIeHN U IPaKTUYECKHUX 3a/1ay.



1.4. KosinyecTBO 4acoB Ha OCBOeHHE YYeOHOMH JUCHUILIUHBI
MakcumanbHON y4eOHOUM Harpy3ku oOydaromierocs (Bcero) 361 4acos, B TOM YHCIIC:

— 00s13aTeNIbHON ayIMTOpHOW yueOHON Harpys3ku oOywaromierocs — 234 4gaca;

— CaMOCTOSTEIbHOU paboThl 0Oy4aromerocs — 115 gacos;
- KOHCYJIbTallUX — 12 9acos.



2. CTPYKTYPA U COAEPKXAHHUE JUCHUIIJIMHbI

2.1. O0béM IUCUUILIMHBI M BUABI Y4e0HOH padoThl

O0BeM yacoB

. cemecTp
Bun yue6Hoit paboThl Hroro
1 2

MakcumainbHas yuyeOHasi Harpy3ka (Bcero) 155 206 361
AynutopHas yuyeOHasi pabora (o0si3aTe/ibHbIe yueOHbIE 102 132 234
3aHATHA)
Jlexkuuu, ypoku 51 66 117
JlaGopaTopHbie 3aHATHS
IIpakTHueckue 3aHATHS 51 66 117
KoHTponbHbIE paboTHI
BueayauTopHasi (camMocTosiTeIbHAs)

47 68 115
yueOHasi padoTa odyualoierocs (Bcero), B ToM 4ucJie
Jomamnruss pabora 30 46 76
Pabora c monoTHUTENbHOM TUTEpaTy POt 17 22 39
KoncyabTanuun 6 6 12

Huddepe
IIpome:xkyTouHAast aTTeCTAIIUS Huddepen HIMPOBaH
(3auet, nudepeHIpPOBaHHBIN 3a4eT, IUPOBaHH | DK3aMeH HBIN
9K3aMEH) bIf 3a4eT 3a4er,
9K3aMeH




2.2. TemaTuueckuii mjian u cogep:kanue qucuuiuinabl bJ1.03 Marematuka

HaumeHnoBanue ConepxxaHue yueOHOro MaTepualia, JjadopaTopHble U NPAKTHYECKUE 3aHATHS, O6bem Yposennb
pa3esoB H TeM CaMOCTOATEJIbHAsA Pad0oTa 00y4a0INXCH 4acoB OCBOCHUA
1 2 3 4
1 cemecTp
Paznen 1. Beenenne
Tema 1.1. Jlekuusi, ypok. MartemaTuka B HayKe, TEXHUKE, HKOHOMHKE, HH(GOPMALUOHHBIX TEXHOJOTUAX M 2
BBenenue MIpaKTUYeCKON AesTenbHOCTH. Llenu u 3anaun u3ydeHuss MaTeMaTUKH 1pu ocBoeHuu npodeccuit CI1O u 1
cnennansHoctei CIIO.
Paznen I1. Anreopa
Tema 2.1. Jleknusi, ypok. Llenbie u panuonanbHble uncia. JleiicTBuTenpHble uncia. KoMIUIeKCHbIE Yncha. 4 1
Pasutue nousitusi 0 |CAMOCTOSITEJIBHASI PABOTA OBYYAIOLIUXCSI 4
auncie IIpuvepHasi TeMaTHKA BHeayJAMTOPHBIX CaMOCTOSITeIbHBIX PadoT: 3
1. ITpubnmxeHHbIE BHIYUCICHUS.
Jomamnee 3aganue: [Io1roToBka K NPakTUYECKUM 3aHATHAM, PEIICHHE 3a/ad.
Tema 2.2. Jlekuusi, ypok. Kopuu u crenenu. Kopau HatypanbHOM CTENEeHM M3 4yucia U UX cBoiicTBa. CTENneHH ¢ 6
KopHu, crenenn m  |pPalMOHAIBLHBEIMY IIOKA3aTENAMH, UX CBOMCTBA. CTENEHM C NEHCTBUTENBHBIMU NOKa3zarensimu. CBoiCTBa 1
Jorapu(pmsl CTEIEHU C ACHCTBUTEIBHBIM I10KA3aTEIEM.
IIpakTH4eckoe 3aHATHE. BhIunciieHUE U CpaBHEHHE KOpHEH. BBINOIHEHNE pacyeToB C paJuKaIaMH. 8 2
Jlexknus, ypok. Jlorapudm. Jlorapudm unucina. OcHOBHOE JorapupMUIecKoe TOKIECTBO. [lecaTuunble U 6 1
HaTypasbHble Jorapudmel. [IpaBuna neiictuii ¢ sorapudmamu. Ilepexos K HOBOMY OCHOBAHHIO.
IIpakTnyeckoe 3aHaTHe. HaxoxxeHue 3HaueHuil Jorapudma mno npou3BoIbHOMY OocHOBaHMIO. Ilepexon 6 2
OT OJHOTO OCHOBaHHUS K JApyromy. Brlumcinenue u cpaBHeHue sorapudmos. JlorapudpmupoBaHue u
MOTEHLPOBaHKE BbIpakeHul. Pemenne norapuMuueckux ypaBHEHUH.
Jlexknus, ypok. IIpeoOGpa3zoBanue anreOpanueckux BelpakeHHH. [IpeoOpa3oBaHMe palMOHAIBHBIX, 6 1
UppalMOHATIbHBIX, CTENEHHBIX, ITOKA3aTeIbHBIX M JIOTAapU(YMUUYECKUX BBIPAKECHUH.
IIpakTH4yeckoe 3aHsiTHe. Penmenre uppanoHaibHbIX ypaBHeHUN. HaxoxaeHue 3HaueHUN CTelneHen ¢ 8 2
paluoHaIbHBIMU NoKa3zarensiMu. CpaBHeHue creneHel. IIpeobpa3oBaHus BbIpaKEHUH, COIepKAIIUX
creneHy. PerieHne nokaszaTelbHbIX YPABHEHUIA.
CAMOCTOSTEJIBHAA PABOTA OBYYAIOIUXCSH 12 3

9




IIpumepHasi TemMaTHKa BHeayJIMTOPHBIX CaAMOCTOSITEJIbHBIX PadoT:

1. ApupmeTnueckue 1eHCTBUS HAJl YUCIIaMU

2. HaxoxpaeHnue mpuONMKEHHBIX 3HAYEHHUH BEIMYMH U MOTPEITHOCTEH BBHIYUCICHUM (aOCONIOTHON U
OTHOCHUTEJILHOM )

3. CpaBHEHHUE YHCIIOBBIX BBIPAKEHUII.

Jomamnee 3axanme: [ToArotroBka K NPaKTHYECKUM 3aHITHAM, PEIICHHE 3aad.

Pazpnen II1. OcHOBBI TPUTOHOMETPHUHU

Tema 3.1.
OcHOBHbIE HOHATUSA

Jlexkumus, ypok. Pannannas mepa yrina. Bpamarensnoe npuxenue. CUHYC, KOCUHYC, TAHT€HC U KOTAHT€HC
qycia.

CAMOCTOATEJBHAA PABOTA OBYYAIOLIUXCH

IIpumepHasi TeMAaTHKA BHEAYyJAMTOPHBIX CaAMOCTOSITEIbHBIX PadoT:
1. I3 ucropum pa3BUTUS TPUTOHOMETPUU
2. PaguaHHBII METOA U3MEPEHUS YTIIOB BPALEHUs U CBS3b C I'PayCHON Mepoil.

Jomamnee 3axanme: [ToAroToBka K NPaKTHUYECKUM 3aHITHAM, PEIICHUE 33]ad.

Jekuusi, ypok. DopMyJibl cinoxenusi. Dopmyibl

IIOJIOBUHHOTO YyTIJIa.

npuseneHus. DopMylibl yasoeHus: DopMyiibl

IIpakTuyeckoe 3ansitue. Pemienre 3amay Ha OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKAECTBA, (HOPMYIIBI

Tema 3.2.
o CJIOKEHUs, Y IBOCHHUS
CHOBHBIE
CAMOCTOSTEJIBHAA PABOTA OBYYAIOIIUXCSH
TPUTOHOMETpPHYeCKHe
ToAIecTBA IIpumepHasi TeMaTHKA BHEAYyJAMTOPHBIX CaMOCTOSITEIbHBIX PadoT:
1. IIoBOpOT TOYKH BOKPYT Hauajga KOOPAUHAT.
2. 3HayeHMs ¥ 3HAKU 3HaYCHU I
Jlomamnee 3aganue: [IonrotoBka K IPaKTUYECKUM 3aHATHUAM, PEIICHHUE 3a7ad.
Jleknusi, ypok. IlpeoOGpa3zoBaHMe CyMMBI TPUTOHOMETPUYECKHX (YHKIUH B NpPOU3BEIACHUE W
Tema 3.3 IIPOU3BENCHUS B CYMMY. BbIpaskeHHe TPUTOHOMETPUUYECKUX (PyHKIMH depe3 TaHT'€HC MOJOBUHHOIO
Ipeo6pazosanns | 2PTYMCHTA.
npocreiimmnx IIpakTHyeckoe 3ansiTue. Penenue 3a1a4d Ha npeoOpa3oBaHUE CyMMbl TPUTOHOMETPUUECKUX QYHKIMHA B
TpUroHoMeTpHYecKux |IPOU3BE/ICHHUE, npeoOpa3oBaHUe MPOU3BEACHUS
BLIpaKeHuii TPUTOHOMETPUYECKUX QYHKIUI B CYyMMY.

CAMOCTOATEJBHAA PABOTA OBYYAIOHIUXCHA
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IIpuMepHasi TeMaTHKAa BHeayJUTOPHBIX CAMOCTOSITEIbHBIX pPadoT:
1. ObnacTu NpUMEHEHHs] TPUTOHOMETPUUYECKUX (YHKIUH

Jomamnee 3axanme: [ToAroroBka K NPaKTHUYECKUM 3aHITHAM, PEIICHHE 3aad.

Tema 3.4.
TpuroHomMerpuieckKue
YPABHEHHUSA U
HepaBeHCTBA

Jlexkums, ypok. [lpocreiimne TpuroHomerpuueckue ypaBHeHHs. lIpocTeiiline TpUTrOHOMETpUYECKHUE
HepaBeHCTBAa. OOpaTHbIE TPUTOHOMETpHUUYECKHE (DYHKIHMU. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.

IIpakTHyeckoe 3aHsTHe. PemeHue 3amady Ha MPOCTEHIIME TPUTOHOMETPUYECKUE YPaBHEHUS H
HepaBeHCTBAa. OOpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIMM: apKCHHYC, apKKOCHHYC, apKTaHI'€HC.

CAMOCTOATEJBHASA PABOTA OBYYAIOLIUXCHA

IIpumepHasi TeMAaTHKA BHEAyJAMTOPHBIX CaMOCTOSITEIBHBIX PadoT:
1. Pemenue gpu3nyeckux 3a1ay ¢ IpUMEHEHUEM TPUTOHOMETPUYECKUX ypaBHEHHH (TeMbl: «Konebanus u
BOJIHBD, «llepeMeHHBIN AIEKTPUUECKUN TOK»

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATHUAM, PCIICHHUC 3a4a4.

Paznen IV. ®yHKIUHU, NX CBOWICTBA U TPapUKH

Tema 4.1. ®ynkunu,
MX CBOMCTBA

Jlexkuus, ypok. O0nacTe onpeneneHus U MHOXKECTBO 3HauCHWH; rpaguk (QyHKIMH, MOCTpoeHUe rpaduKoB
GbyHKIUH, 3aJaHHBIX pasnuYHBIMU criocobamu. CBoiicTBa (QyHKIMM. MOHOTOHHOCTH, YETHOCTb,
HEYETHOCTh, OTPAaHUYEHHOCTh, MIEPUOIUYHOCTD. [IpoMexyTKH Bo3pacTaHus U yObIBaHMsI, HauOoJbllee U
HauMeHbIllee 3Ha4eHHsI, TOUKU 3KcTpeMmyMa. ['paduueckas unrepnperauus. IlpuMepsl GyHKIIMOHATBHBIX
3aBHCHMOCTEH B peajbHBIX Npoueccax u spiaeHusx. CnoxHas GyHkuus (komnoszunus). Ilonsatue o
HEeIPEePBIBHOCTU (PyHKLIHH.

IIpakTHyeckoe 3anaTHe. Omnpenenenue ¢yHkuuii. IlocTtpoeHne u ureHue rpaduKoB QYHKIUI.
HccnenoBanue Gpynkiuu. CBoiicTBa JIMHEHHON, KBapaTUYHOM, KyCOUHO-IMHEHHON 1 TpOOHO-THMHEHHOM
GbyHKIMH.

CAMOCTOSATEJBHAS PABOTA OBYYAIOLIUXCHA

I[IpumepHasi TeMaTHKAa BHeAayIUTOPHBIX CAMOCTOSITEILHBIX PadoT:

1. TlpumeHenue rpaduKOB IJUHEHHOW (YHKIMK B pa3IMYHbIX cdepax IKHU3HU: B OBITY, B
npodecCuOHATBLHON IeITEIbHOCTH

2. CocraBlieHHE W pEIICHHE MaTeMaTHYECKUX 3alad ¢ MPOPeCcCHOHATIBHBIM COJCPKAHHEM

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATUAM, PCIICHHUC 3a1a4.

Tema 4.2. CTeneHHbIE,
noka3areJjbHbIe,

Jlexkuusi, ypok. O6patubie ¢pynkiuu. O0nactTh onpeneseHuss U 00J1acTh 3HaYCHUI 00paTHOW (YHKIUH.
I'padux oOpathoit ¢yukuuu. IlpeoOpazoBanus rpadukoB. [lapannenbHblii MEPEeHOC, CUMMETPUS
OTHOCUTEJIBHO OCEH KOOpAMHAT W CHUMMETpPUsS OTHOCUTEIIPHO Hayajga KOOPAMHAT, CHMMETPHS
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JorapupmMuyeckKne u
TPUTOHOMETPHYECKHe
¢pynkuun. O6parHbie
TPUTOHOMETPHYECKHE
byakuun

OTHOCHUTEJIbHO MPAMOHN Y = X, PACTSI>KEHHUE U CKATHUE BJIOJb OCEH KOOpAUHAT.

IIpakTnueckoe 3ansaTue. HenpepsiBHble U nepuonudeckue pynkuuu. CBoiicTBa u rpaduxu cuHyca,
KOCHHYCAa, TaHIeHca 1 KoTaHreHca. O6parusle GyHKIUU U uX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE
¢ynkuuu. IlpeobpazoBanus rpaguka ynknuu. [lokasarenapHble, Jorapudpmuieckue,
TPUTOHOMETPUYECKHE YPABHEHUS U HEPaBEHCTBA.

CAMOCTOSATEJBHASA PABOTA OBYYAIOILUXCSH

IIpuMepHasi TeMaTHKAa BHeayJUTOPHBIX CAMOCTOSITEIbHBIX pPadoT:
1. ApupmeTndeckue onepanuu Haa QyHKIIUSIMU.

2. 'apMoHuuecKkue KoneOaHUs.

3. IlpuxiiagHele 3aa4H.

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATUAM, PCIICHHUC 3a1a4.

KoncyabTanuu

Bcero 1 cemecTp

155

2 cemecTp

Pasznen V. Hauayia MaTeMaTH4eCcKOro aHAJIN3a

Tema 5.1.
ITociienoBaTEJILHOCTH.

Jlexknus, ypok. CriocoObl 3aaHusl M CBOMCTBA YMCIOBBIX IocienoBarenbHocTel. [TonsTue o npenene
nocienoBarenbHocTH. CyllecTBOBaHME Mpejeila MOHOTOHHOH OrpaHHYEHHOW IMOCIeI0BAaTEIbHOCTH.
CyMMHpOBaHUE NOCIEA0BATEIbHOCTEN.

[pakTnyeckoe 3ansitue. Yncnosas Mociaeq0oBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHMsl, BBIUUC JIEHUS YWICHOB
nocienoBarenpHocTu. Ilpexen mocnenoBarenbHOCTH. beckoHeuHo yObIBaromias reoMeTpUuYecKas
MpOrpeccusl.

CAMOCTOSATEJBHAS PABOTA OBYYAIOLIUXCSH

IIpumepHasi TeMaTHKa BHeayJIMTOPHBIX CaAMOCTOSTEJIbLHBIX pPadoT:
1. ApudmeTrueckast ¥ TeOMETpUIECKas MPOrPECCUU.
2. beckoHeuHO yObIBaroIlasi TeoMEeTpUUecKasi MPOrpeccus U ee cymma.

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATUAM, PCIICHHUC 3a4a4.

Tema 5.2.
MpousBoanas

Jleknus, ypok. Ilonstue o mnpousBOAHOM (yHKIUH, €e reoMeTpuuecKuil u (U3HMYECKUH CMBICI.
VYpaBHeHHE KacaTelbHOH K rpaduky pyHkuuu. [Ipons3BoHbIE CyMMBI, pa3HOCTH, IPOU3BEICHHUS,
yacTHble. [IpOM3BOJHBIE OCHOBHBIX O3JIEMEHTApHbIX GyHKuMH. IlpumeHeHue mNpou3BOJHON K
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ucciaeaoBaHuoo QyHKIMM U noctpoeHuto rpadpukos. IIpousBognsie oOpaTHOM (QYHKIMHM U KOMIO3UIIUU
¢byskun. Bropas npousBoaHas, ee reoMeTpuueckuil u pusndeckuii cmpica. HaxoxaeHue CKOpoCcTH s
pouecca, 3alaHHoro (opMyJIoi U rpahukom

IIpakTH4yeckoe 3ansaTue. [Ipon3BoaHas: MEXaHUYECKUN U TEOMETPUUECKUN CMBICI IIPOU3BOIHOM.
VpaBHeHue kKacarenbHONl B oOmiem Buzge. IlpaBuna u ¢dopmynsl auddepeHnupoBanus, Tabauna
IIPOM3BOJHBIX d3JeMEHTapHbIX GyHKiuil. HMccinenoBaHue (GyHKIUHM C IOMOILBIO  MPOU3BOIHOM.
HaxoxaeHue HauboJIbIIero, HAMMEHBIIETr0 3HAaYeHUS U DKCTPEMAJIbHBIX 3HaYCHUN (QYHKIMH.
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CAMOCTOSATEJBHAS PABOTA OBYYAIOLIUXCH

IIpumepHasi TeMaTHKa BHEAYAWTOPHBIX CAMOCTOATEIbHBIX PaldoT:

1. Y3 ucropun BBIYMCIEHUS IPOU3BOIHOM.

2. ®opmyna Jlarpanxka

3. IIpumeps! UCNIOIB30BAHUS TPOU3BOJHOM I HAXOXKACHUSA HAUITy4IIEro PEIICHUs B IPUKIIAJHbIX
3aja4ax.

4. Ilonsitue nudpepeHnnana u ero NPUI0KEHUs.

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATHUAM, PCIICHHUC 3a4a4.

Tema 5.3.
IlepBooGpa3nas u
HHTerpaJ.

Jekuus, ypok. [I[puMeHeHre onpeneseHHoro HHTerpaia JIjs HaX0XICHUs IUIoIagd KPUBOIUHEHHOM
tpanenun. Popmyna Herortona-Jleiionuna. [Ipumepsl mpuMeHeHHs UHTerpaja B (HU3UKE U TEOMETPHUH.

[MpakTuyeckoe 3ausitue. Murterpan u nepoodOpasznas. Teopema HeroTona-JleitOuuma. [Ipumenenne
HUHTCIrpajia K BbIYMCICHUIO (1)I/I3I/ILICCKI/IX BCJIINYHNH U HJIOHI&I[CIZ.

CAMOCTOATEJBHAA PABOTA OBYYAIOLIUXCHA

IIpuvepHasi TeMaTHKA BHEAYAMTOPHBIX CAMOCTOSITEILHBIX PadoT:
1. 3 ucropun nepBooOpasHoii, ee PU3NIECKUIl 1 TeOMETPUIECKHUI CMBICI
2. [IpuMeHeHne WHTETPaTbHOTO HCYUCICHHUS.

Jomamnee 3axanme: [ToAroroBka K NPaKTHUYECKUM 3aHITHAM, PEIICHHE 3aad.

Pasznea VI. YpaBHeHus 1 HepaBeHCTBA

Tema 6.1.
YpaBHeHus u
CHCTEMbI YPABHEHMIA.

Jlekuusi, ypok. PanuonanbHble, MppallMOHAIBHBIE, II0KA3aTEIbHBIE U TPUTOHOMETPUUECKUE YPABHEHHUS U
cucTeMbl. PaBHOCWJIBHOCTH YypaBHEHMI, HEpPaBEHCTB, cuUCTeM. OCHOBHBIE IPUEMBl HUX PEILEHHS
(pa3noxxeHHe Ha MHOXKHUTEJIH, BBEJCHUE HOBBIX HEM3BECTHBIX, IOJICTAHOBKA, rpaduyeckuil MeTon).
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IIpakTnyeckoe 3anaTue. Kopuu ypasHenuii. PaBHocunbHOCTh ypaBHeHuil. [IpeoOpa3oBanue ypaBHEeHUH.
OcHOBHBIE IpUEMBI PELICHUS ypaBHEHUN. PelieHne cucreM ypaBHEHUI.

CAMOCTOATEJBHAA PABOTA OBYYAIOLIUXCHA

IIpumepHasi TeMaTHKAa BHeayJUTOPHBIX CAMOCTOSITEIbHBIX pPadoT:
1. I'padpuueckoe pernieHue ypaBHeHHU U HEPABEHCTB.
2. MppanuoHaibHble ypaBHEHUS, METOAbI UX PEIICHMUS.

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATUAM, PCIICHHUC 3a1a4.

.JIeKIIHﬂ, YPOK. PaIII/IOHaJ'IbHI)IC, HppalluOHAJIBHBIC, ITOKA3aTCIIbHBIC 1 TPUTOHOMETPUICCKHEC HCPABCHCTBA.
OcHOBHBIE MPUCEMBbI UX PCHICHUA.

CAMOCTOSATEJBHAS PABOTA OBYYAIOLIUXCHA

Tema 6.2.
Hepagencrsa IIpuvepHasi TeMAaTHKA BHeayJAMTOPHBIX CaMOCTOSITeIbHBIX PadoT:

1. UppanmoHanbHble HEPABEHCTBA C OJTHOM IEPEMEHHON M METO/IbI UX PEIICHU.
Jomamnee 3axanme: [IoAroToBka K NPaKTUYECKUM 3aHITHAM, PELIECHHUE 3a]ad.
Jlekuusi, ypok. Meton uatepBanoB. M300paxkeHne Ha KOOPAMHATHON MIIOCKOCTH MHOXKECTBA peIIeHUMN
YPaBHEHU U HEPABEHCTB C JBYMsSI IEPEMEHHBIMU U UX CUCTEM.

Tema 6.3. IIpakTHYeckoe 3aHATHe. Vcrionb30BaHNe CBOMCTB U IpadMKOB (PYHKLIMI JUIs pelIeHus ypaBHEHUH U

HUcnoab3oBanue HEPABEHCTB.

CBOMCTB U rpaduxos
¢dyukumii npu
pelLIeHnH YPaBHEeHHU I
U HEPABEHCTB.

CAMOCTOATEJBHAA PABOTA OBYYAIOHIUXCHA

IIpumepHasi TeMaTHKAa BHeAayIUTOPHBIX CAMOCTOSITEIbHBIX pPadoT:

1. IlpuMeHeHHE MaTEeMaTHYECKHX METONOB JUIS PELICHUs COJEepKATEIbHBIX 3a1ad W3 Pa3IHMYHBIX
oOyacTelt HayKH U MPaKTUKHU.

2. UHTepnpeTanus pe3ysibraTa, y4eT pealbHbIX OTPaHUYCHHN.

Jomamnee 3axanme: [ToArotroBka K NPaKTHYECKUM 3aHITHAM, PEIICHHE 3aad.

Pa3znesa VII. KomOuHaTopuka, CTATHCTHKA M TEOPHUsl BEPOSAITHOCTEH

Tema 7.1.
DJIeMEeHThI
KOMOMHATOPUKH

Jleknusi, ypok. OCHOBHbIE MOHATHS KOMOWMHATOPUKM. 3ajJauyd Ha MOJCYET 4YHUCIa pa3MEIleHHH,
IepecTaHOBOK, coueTaHuil. Pemenue 3anad Ha nepebop BapuantoB. Popmyna 6uHoma HproToHa.
CpoiicTBa OMHOMHHAJIBHBIX KO3 puimenToB. TpeyronpHuk [lackans.

pakTnyeckoe 3ansitue. [IpaBuna komOuHatopuku. Pemenune koMOuMHATOpHBIX 3anad. Pazmerienus,
codeTaHus U nepectaHoBku. bunom HeroToHa u tpeyronsuuk [lackans.
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CAMOCTOATEJBHAS PABOTA OBYYAIOLIUXCSH

IIpumepHasi TeMaTHKa BHeayJIMTOPHBIX CaAMOCTOSITEJIbHBIX padoT:

1. Uctopus pa3BUTHs KOMOMHATOPUKHU, TEOPUH BEPOATHOCTEH M CTATUCTUKHU M UX POJIb B Pa3IUUYHBIX
cepax ueIOoBEUECKON KUZHEICITCIBHOCTH.

2. CxeMbl MOBTOPHBIX ucHbITaHuil bepryiu.

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K MPAaKTUYCCKUM 3aHATHAM, pCIICHUC 3a1a4

Tema 7.2.
DJIeMEeHTBI TeOPUH
BEPOATHOCTEM

Jlekuusi, ypok. CoObITHE, BEPOSITHOCTh COOBITHS, CIIOKEHHE U yMHOXeHHE BeposTHocTel. [lonstue o
HE3aBHUCUMOCTH cOObITUH. /luckpeTHas ciydaiiHas BeJIMYMHA, 3aKOH €€ pacupezaeneHus. Uuciosbie
XapaKTEePUCTUKU JUCKPETHOM ciryuyaiiHOM BenuuuHbl. [loHATHE 0 3aKOHE OOJIBIINX YHCEI.

IIpakTHyeckoe 3anaTHe. Kilaccuueckoe onpeeaeHne BEpOATHOCTH, CBOMCTBA BEPOSATHOCTEH, TeOpeMa o
CyMMe€ BEPOATHOCTEN. BhIuncieHne BEpOSITHOCTEIA.

CAMOCTOATEJBHAS PABOTA OBYYAIOHIUXCH

IIpumepHasi TeMaTHKa BHeayJIMTOPHBIX CaMOCTOSITEJbHBIX PadoT:
1. CocTaBineHne U pellieHue 3a/1ad ¢ JIEMEHTaMH TE€OPUHU BEPOATHOCTH M MATEMAaTUYECKOW CTaTUCTUKU

Jomamnee 3aganue: [IoAroToBka K NPakTHYECKUM 3aHIATUAM, pelICHHUE 3a/1ad

Tema 7.3.
D1eMeHThI
MaTeMaTH4YeCcKoM
CTATHCTHKH

Jlexuusn, ypok. [IpeacraBnenue naHHbIX (TaOIHUIBI, AUarpaMMBbl, TpaduKn), TeHepaabHass COBOKYITHOCTb,
BbIOOpKa, cpenHee apudmernieckoe, Meauana. IloHsTHe o 3amayax MaTeMaTHYeCKOH CTaTUCTHUKH.

HpaKTI/I'IeCKOC 3aHATHE. HpeIlCTaBJIeHI/Ie YUCJIOBBIX JaHHBbIX. Pemenue MNpaKTUYICCKUX 3aJgad C
NPpUMCHCHUCM BCPOATHOCTHBIX MCTOAOB

CAMOCTOSATEJBHAS PABOTA OBYYAIOLUXCSH

IIpumepHasi TeMaTHKA BHEAYJAMTOPHBIX CaMOCTOSITEIBHBIX PadoT:
1. luckpeTHas ciaydaiiHas BEJIMYMHA, 3aKOH €€ PACIPENCICHMUS.
2. UncnoBble XapaKTEPUCTUKU JUCKPETHOM CIy4YailHOM BEIUYMHBI

Jomamnee 3axanme: [ToArotoBka K NPaKTHYECKUM 3aHITHAM, PEIICHHE 3aad.

Paznen XVIIL I'eomerpus

Tema 8.1.
IIpssMbIe U MII0CKOCTH
B MIPOCTPAHCTBE

Jlekuusi, ypok. BzaumHoe pacnosiokeHue AByX NPSMBIX B MpocTpaHcTBe. llapamiensHOCTh MpsAMO U
mockocty. [lapannensHocTh miockoctel. [leprneHanKyaspHOCTh NPSAMON U IIocKOoCTH. [lepnenaukymsp
Y HAKJIOHHasA. YToJl MEXIy HpSMOW U IUIOCKOCTHIO. [IByrpaHHBIA yroj. Yrojl MeXIy IUIOCKOCTSMHU.
[lepieHaAUKYyIApHOCTH  JABYX  IUIOCKOCTeH. ['eomeTpuueckwe  mpeoOpa3oBaHHs  MPOCTPAHCTBA:
napajulebHbId MIEPEHOC, CUMMETPHUSI OTHOCUTEIBHO IUIOCKOCTHU. llapaienbHOe NpOEKTUpPOBAHUE.
[Tnomans opToroHanbHOM mpoekuu. M300paxxeHrne npocTpaHCTBEHHBIX PUTYD.
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IIpakTHyeckoe 3aHsiTHe. [IpU3HAKM B3aMMHOIO pPACIHOJIOKEHHUS NPSIMBIX. YTOJI MEXIy HpsIMBIMHU.
B3auMHOe pacrnonokeHue NpsAMbIX U IUIOCKOocTed. [leprneHauKyngp M HakJIOHHAas K IUIOCKOCTH. YTOI
MEXIy MPsIMOM M MIOCKOCThIO. TeopeMbl 0 B3aMMHOM DPACIOJI0KEHUHU NPAMON U IUIOCKOCTH. TeopeMa o
Tpex MNepneHauKyispax. [Ipu3Haku M CcBOHCTBA MapajuIeNIbHBIX M IEPHEHIUKYJSPHBIX INIOCKOCTEH.
PaccrosiHME OT TOYKM A0 IIIOCKOCTH, OT IPSIMOM 0 INIOCKOCTH, PACCTOSTHUE MEXKY MIIOCKOCTSMHU, MEKIY
CKPEIIMBAIOIINMHUCS IPSIMBIMHU, MEX/1y IPOU3BOJIBHBIMU (PUTI'ypaMU B IPOCTPAHCTBE.

CAMOCTOSATEJBHASL PABOTA OBYYAIOLIUXCS

IIpumepHasi TeMaTHKA BHeAyIMTOPHBIX CAMOCTOSITEJIbHBIX PadoT:
1. Jlornyeckoe CTpOeHUE CTEPEOMETPHUH.

2. AKCHOMBI CTEPEOMETPUH

3. Uctopus pa3BUTHUSI TEOMETPUU

Jomamnee 3axanme: [ToaroroBka K NPaKTHYECKUM 3aHITHAM, PEIICHHE 3a]ad.

Tema 8.2.
MHoOrorpaHHUKH

Jlekuus, ypok. Bepiunsl, peOpa, rpaHu MHOTOrpaHHuKa. Pa3BepTka. MHOrorpansslie yrisl. Beimykisie
MHororpaHHuku. Teopema Oiinepa. Ilpusma. Ilpsmas u HakigoHHas npusMa. [IpaBuibHas npu3Ma.
[Mapamnenenunen. KyO6. Ilupamupa. IlpaBunpHas mnupamuaa. YcedeHHas nupaMmuzaa. Terpasiap.
Cummetpun B KyOe, B mapajuiesnenunese, B npusme u nupamuae. CedeHus: Kky6a, IpU3Mbl U MHUPAMUIBL.
[IpencraBienue o MpaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’zpe, KyOe, OKTa’lpe, MOACKadpe M UKOCadIpe).

CAMOCTOSATEJBHAA PABOTA OBYYAIOLUXCHA

HpnMepHaﬁ TEeMAaTUKAa BHECAYAUTOPHBIX CAMOCTOATEC/IbHBIX paﬁoT:
1. HpaBI/IJ'IBHLIG H TOJIYIIPpaBHUJIbHBIC MHOI'OI'PAaHHUKMU.
2. CocraBneHue u peuieHue 3a1a4 1o TeMe: «MHOI‘OFpaHHI/IKI/I» C MPAKTHYICCKUM COACPIKAHHUECM

Jomamnee 3axanme: [ToAroroBka K NPaKTHUYECKUM 3aHITHAM, PEIICHHE 3aad.

Tema 8.3.
Tesia 1 moBepxHoCTH
BpallleHusl

Jlekuusi, ypok. Llununap u konyc. YceueHHblil koHyc. OCHOBaHHME, BbICOTa, OOKOBasi MOBEPXHOCTH,
oOpasytomasi, pa3BepTka. OceBble C€UeHHUs U CeuyeHUus, napajuieiabHble ocHoBaHMio. lllap u cdepa, ux
cedyeHus1. KacatenpHas IIOCKOCTH K cdepe.

IIpakTHyeckoe 3aHATHe. B3auMmHOe pacmnosiokeHHE NPOCTPAHCTBEHHBIX (uryp. PasnuuHble Buabl
MHOTOrpaHHuUKoOB. Vx u3obpaxenus. CedeHMs, pa3BEepTKH MHOTOrpaHHUKOB. Ilnomans moBEepXHOCTH.
Bunsl cummerpuii B npoctpancTBe. CUMMETpHs Tel BpallleHUs U MHOTOTPAaHHHUKOB. Beluucienue
miomanaei 1 00beMoB.

CAMOCTOATEJBHAA PABOTA OBYYAIOLIUXCHA

16




IIpumepHasi TeMaTHKA BHEAyJAMTOPHBIX CaMOCTOSITEIbHBIX PadoT:

1. [IpumeHeHue Ten BpallleHUs B Pa3IM4HbIX cepax )KU3HU

2. CocraBiieHUE U pELICHHUE 3aa4 110 TEME ¢ IPAKTUYECKUM cozepkaHueM 1o TeMe: «Tena BpaieHus»
3. KoHndeckue ceyeHus U UX IPUMEHEHHUE B TEXHHUKE.

I[OMaIHHee 3aJaHHue: HOI[FOTOBKa K TIPAaKTHUYCCKUM 3aHATUAM, PCIICHHUC 3a1a4.

Tema 8.4. Jleknus, ypok. O0veM u ero uzmepenue. MHterpanpHas gopmyna odbema. @opmyinsl odObema Kyoa,
HN3mepenus B NPsIMOYTOJIBHOTO TapajuieNienuIena, Npu3Mbl, nuiauHapa. @opmynsl o0bemMa MUpaMUIbl UM KOHYcCA.
reoMeTpuu DopMyIIBI IIIOMAIM TOBEPXHOCTEH HUIUHApPA U KoHyca. Dopmyiibl o0beMa mapa u miomaad chepsl.
[pakTnyeckoe 3ansaTHe. Pemenne 3a7a4 Ha HaX0XJeHUE 00OBEMOB PAa3IMYHBIX MHOTOIPAHHUKOB M MX
IJIOIIAIeH TOBEPXHOCTH
CAMOCTOSATEJBHAA PABOTA OBYYAIOLUXCHA
IIpuvepHasi TeMaTHKA BHeayJAMTOPHBIX CaAMOCTOSITEIbHBIX PadoT:
1. [IpuMeHeHre MHOTOTPAHHUKOB B Pa3iIMYHbIX C(epax >KU3HU
2. [lono6ue Tten. OTHOMIEHUS TJIOIIAAeH TOBEPXHOCTEN U 00bEMOB MTOOOHBIX TE.
Jomamnee 3ananue: [ToarotoBka K MNpPakTUUECKUM 3aHATHUAM, pelIEHHE 3aiady.
Tema 8.5. Jlexkumus, ypok. [IpsmoyronpsHas (1ekapToBa) cucTeMa KOOpAUHAT B MpocTpaHcTBe. PopMylia paccTOSTHUSA
Koopannatsl u MEXIy IBYMs TOouykaMu. YpaBHeHHs cdepbl, IUIOCKOCTH U TpsiMoil. BekTtopsl. Mopaynp BekToOpa.
BEKTOPBI PaBenctBo BekTOpoB. CrokeHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. PasnoskeHue BekTopa 1o

HaIlIpaBJICHUAM. Vron MCIKAY [ABYMA BCKTOpaMH. HpOGKLII/I)I BCKTOpa Ha OCb. KOOp):[I/IHaTBI BCKTOpa.
CKaJ’I)IpHOG INPOU3BCACHUC BCKTOPOB. HUcnonb3oBanue KOOpAWHAT W BCKTOPOB IIPH PCIICHHH
MATCMATHYCCKUX U NPUKIIAIHBIX 3a1a4.

IIpakTnueckoe 3ansaTHe. Bekrtopsl. JlelicTBua ¢ BekTopaMu. JlekaptoBa cucTeMa KOOPAWHAT B
MIPOCTPAHCTBE. YpaBHEHUE OKPYXHOCTH, Cepbl, MIOCKOCTH. PaccTosiHne Mexny toukamu. [leficTBus ¢
BEKTOpaMHU, 3aJlaHHBIMU KoopauHartamu. CKaJspHOE NPOM3BEAEHHUE BEKTOPOB. BekTopHOE ypaBHEHUE
NpsIMOM M IJIOCKOCTH. Mcronib30BaHuEe BEKTOPOB MPHU J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

CAMOCTOATEJBHAA PABOTA OBYYAIOLIUXCHA

IIpumepHasi TeMaTHKAa BHeayIUTOPHBIX CAMOCTOSAATEJbHBIX padoT
1. KommnanapHsle BEKTOpa
2. KoopinHaThI TOUKU U KOOPAMHATHI BEKTOPA.

Jomamnee 3axanme: [ToAroToBka K MpPaKTHYECKUM 3aHITHAM, PEIICHUE 3aad.
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Kouncyabranuu: 6
Bceero 2 cemecTp: 206
Bcero yacos 361

ypO@éHb OCB0€HUA npocmaeiiaemcst Hanpomue OUOAKMUUECKUX edunuu.

s xapakmepucmuxu ypoeHs 0C80eHUsl YUeOH020 MaAmepuand UCnoIb3VIOmcs ciedyloujue 0003HAYeHUs.:

1. O3naxomumenvuwili (Y3Hasanue pamee U3y4yeHHvlX 00BLEKMOB8, CEOLUCME);

2. Penpoodykmuenwiii (8blnoiHeHue 0esmeibHOCmu no oopasyy, UHCMPYKYUuu Ui noo pyKo8ooOCmMeom)

3. [Ipooykmuenvlil (nianupoganue u camocmosmenbHoe GblNOIHEHUe O0esMeNlbHOCIY, peuleHue NPoOIeMHBIX 3a0ay.
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3. YCJIOBUsA PEAIM3AIIUUA ITPOI'PAMMBI JUCHUITTIMHDBI

IUCIUIIINHEL:

3.1. O0pa3oBare/ibHbIEe TEXHOJIOTHHU
3.1.1. O6pa3oBarenbHbIE TEXHOJIOTHH, IPUMEHIEMbIE B MPOIECCE U3yUCHHS JaHHOU

- MOAYJIbHBIC TCXHOJIOTHUM:
- TEXHOJIOTUA KPUTUYCCKOI'O MBIINUICHUS ]
- TEXHOJIOTUSI TIPOOJIEMHOTO OOYUYCHHS;
- "H)OPMALIMOHHO-KOMMYHUKATHBHBIE TEXHOJIOTHU;
- KeHC-TeXHOJIOTHH.
HpI/IMCHCHI/IC JaHHBIX TEXHOJIOTUH ITO3BOJIAT COKpAaTHUTh BPEMCHHLIC 3aTpaThbl Ha
HOJTOTOBKY O0YYaroUmIuXcs K y4eOHBIM 3aHATHSAM; OYAYyT CIOCOOCTBOBATH (hOPMHUPOBAHHIO
KJIIOYEBBIX KOMIIETCHIIMH, a TaKKe MOJYyYECHUI0 Ka4eCTBEHHO HOBOI'0 00pa30BaTEIbHOTO
NPOAYKTa KaK KBHHTACCEHIMM BCEX KIIOYEBBIX KOMIICTCHIMI, BOCTPEOOBAHHBIX B
COBpPEMEHHOM OOIIECTBE.

3.1.2. Vcnonp30BaHue aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IIPOBEICHUS 3aHITHUMN

Cemectp Bun 3ansatus AKTHUBHBIE U UHTEPAKTUBHBIE (DOPMBI IPOBEACHUS
3aHATUN
IIpoOGnemHas nekuus no teme «Pa3BuTHe NoHATHS O
Jlexuus, ypok
YHUCIIE).
TBopueckue 3amaHuss 1o TeMme «DyHKIMM HX
Jlexuus, ypok y
CBOMCTBa U rpaGuKm».
1 cemecTp [IpoGnemuass nexkumss mo Teme «Onpenenenue
Jlexuus, ypok  |morapugpma. OcHoBHOE aorapupmMuyeckoe
Y
TOXIECTBOY.
) C—— AHann3 KOHKPETHBIX CHUTyallud (KeHc-MeTon) Io
- YP TeMe «JIEMEHThl KOMOWHATOPHKMY.
TBopueckue 3amanuss 1o  TeMe  «OCHOBBI
Jleknus, ypok
TPUTOHOMETPUNY.
Jexius, ypok AHanu3 KOHKPETHBIX CUTyalui (keic-meTon) no
© ’ teMe «IIpou3BogHas U ee IpUMEHEHUEY.
2 cemecTp VYyebnas nuckyccus no teme «llepBooOpasnas u

Jlexuus, ypox

HUHTErpa».

Jlexuus, ypok

AHanu3 KOHKPETHBIX CUTyaIui (KeHC-METOo/) 1o
TeMe «YpaBHEHHS U HEPABEHCTBAY.

Jlexuus, ypox

TBOp‘lCCKI/Ie 3aJaHus II0 TEME «MHOI‘OI‘paHHI/IKI/I».

3.2. TpeOoBaHNsi K MHUHUMAJbHOMY MATEPHAIbHO-TEXHMYECKOMY 00eCneYeHHI)

HanmenoBanme o0beKTa,

n/n MNOATBCPIKAAOMICTO HAJINYIHNC

MaTepHaIbHO-TEXHUUECKOTO
obecrieueHust, ¢ IepeIHeM
OCHOBHOT'0O 000pYy0BaHUs

Anpec (MecTOIOJI0KEHHE) 00bEKTa,
HOJTBEP>KJAIOIIEro HaJIuyie MaTepraabHO-
TeXHUYECKOro obecniedeHus (C yKazaHuem
HOMEpa TaKoro 0ObEKTa B COOTBETCTBUU C

JOKyMEHTaMU 110 TEXHUYECKOU
MHBEHTapHU3aluu)
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1 VYyeOHas ayaAuTOpHS I IPOBEICHUS 394087, Boponexckas 001acThb, T.

3aHATUN JIEKIIUOHHOTO, Boponex, yn. Tumupsizena, 1. 21,a. 114
CEeMHMHApCKOro  THUHA,  TEKYLIEro

KOHTPOJIS U MIPOMEKYTOUHOMN

aTTecTaluu, KOHCYJIbTALIUH

«KaOunert MaTeMaTUKH "

HH(GOPMATHKHN». KOMIUICKT Y4eOHOM

MmeO0enu, JIEMOHCTPALMOHHOE

obopynoBaHue, y4eOHO- HarJsIHBIC

nocoowus, MPE3EHTALNOHHOE

obopynoBaHue, HCIIONIE3YeMOe

nporpamMmHoe  oOecrieueHue: MS
Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer
Classic, Yandex Browser / Mozilla

Firefox /
Internet  Explorer, ALT  Linux,
LibreOffice.
2 YuebHas ayJIUTOPHS s | 394087, Boponexckas obnacts, r. BopoHex,

CaMOCTOSTEIbHOH padOThl: KOMIUIEKT | ya. Tumupszena, a. 21, a. 103 (¢ 16.00 no
y4ueOHoM Mebenu, nemoHcTpanuonHoe | 20.00)

obopynoBaHue, ydeOHO- HarJIsIHbBIE
MocoOusi, KOMIBIOTEpHAsI TEXHHUKA C
BO3MOYXHOCTBIO MOJKJIIOYEHUS K CEeTU
«HTepHET» u obecrnieueHneM
JIOCTyTa B AJEKTPOHHYIO
UH(}OPMaAILNOHHO-00pa30BaTEIbHYIO
cpeny, UCHOJIB3yeMOe MPOrpaMMHOE
obecnieuenue: MS Windows, Office
MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex
Browser / Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

3.3. UndopmanuonHoe odecnevyenne odyueHus (IIepeueHb PEKOMECHIyeMbIX YUeOHBIX
n3nanuii, UHTepHeT-pecypcoB, TOMOIHUTEIBLHON JIUTEPATYPHI)

3.3.1. OcHOBHbBIE UCTOYHUKHU:

1. AmumoB IIILA. u np. Maremaruka: anredpa W Hayajga MaTeMaTH4YECKOIO aHaJIM3a,
reoMeTpus. Ainredpa ¥ Hadajsa MaTeMaTH4YeCKOro aHanu3a (6a30BbIi U yriayOJeHHBIH YPOBHHM)
10-11 knaccel. - M., U3gatensctBo «IIpocBemenue», 2019.

2. Aranacsu JI. C., Byry3zos B. ®., Kagomues C. b. u gp. Maremartuka: anreOpa u
Hayaja MaTeMaThdeckoro ananusa. ['eomerpus. ['eomeTpus (6a30BbIil 1 yriayOJeHHBIH YPOBHH)
10-11 knaccei. - M., U3aatensctBo «lIpocsemenuey, 2019.

3. Konsarun 10.M., Tkauea M. B, ®eneposa H. E. u 1p. Maremaruka: airedpa u Hagayia
MaTeMaTUYecKoro aHamu3a. Anre0pa W Hayajga MaTeMaTH4Yeckoro aHanu3a (0a3oBBI U
yrinyonennslii ypoBau) 10 kmace / mox pen. A. b. XKmwxkuenko. - M., M3narenbcTBO
«IIpocremenuey, 2019.

4. Komsarun FKO.M., TkaueBa M. B., ®enepoBa H. E. u np. Maremaruka: anrebpa u
Hayaja MaTeMaTHYeCKOro aHanu3a. Anredpa M Havyala MaTeMaTHYeCKOTo aHaiau3a (0a30BbIA U
yrryOneHablid ypoBHH) 11 kmacc / mox pen. A. b. XKwmxkdenko. - M., M3narenbcTBO
«IIpoceremenuey, 2019.
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5. Mopakosuu A.I'., Cemenon I1.B., Anexcanapona JI.A., Mapnaxaesa E.JI. Anrebpa u
Hadaja MaTeMaTHdeckoro aHanu3a. ba3zoBeiii ypoBeHb. 10 kmacc. B 2 Yactax. Yacte 1.
DOnektponHas Gpopma yueOunnka. BUHOM. JlaGopaTopus 3HaHHIA.

6. Mopakosuu A.I'., CemenoB I1.B., Anekcanaposa JI.A., Mapnaxaesa E.JI. Anre6pa u
Hayaja MaTeMaTH4ecKoro aHainusa. ba3oBelii yposeHb. 10 kmacc. B 2 Yacrax. Yacts 2.
DOnexktponHas popma yueOnnka. BUHOM. JlaGopaTopus 3HaHHiA.

7. Mopakosuu A.I'., Cemenon I1.B., Anexcanapona JI.A., MapnaxaeBa E.JI. Anrebpa u
Hayaja MaTeMaTHU4eCcKoro aHainus3a. ba3oBelii ypoBeHb. 11 kmacc. B 2 Yacrax. Yacrs 1.
OnektponHas Gopma yueOnnka. BUHOM. JlaGopaTopus 3HaHHIA.

8. Mopakosuu A.l'., CemenoB I1.B., Anekcanaposa JI.A., Mapaaxaesa E.JI. Anre6pa u
Hadaja MaTeMaTH4ecKoro aHanu3a. ba3zoBeiii ypoBeHb. 11 kmacc. B 2 Yactax. Yacte 2.
DOnexktponHas popma yueOnnka. BUHOM. JlaGopaTopus 3HaHwHil.

9. IloropenoB A.B. Maremaruka: anrebpa M Hadaja MaTeMaTH4YeCKOro aHaJu3a,
reometpus. ['eomerpus. 10-11 kmaccel. DnekTpoHHas gopma ydyeOHUKa. - M., M3maTtenbcTBO
«IIpocsemienuey.

3.3.2. JIonoMHUTEIbHBIE HCTOYHUKU:

1. bapaymkun B. B. DOnemenTsl Bwicuield MaTemMaTuku. YueOHuk. B 2 -x Tomax. 1,
MaremaTnuka. DJIeMEeHTHI BhICIIeH MatemMaTtuku: YueOoHuk: B 2 Ttomax Tom 1 (CITO) - Mocksa:
000 «KYPC», 2017 - 304 c. [DU] [OBC 3nanunym].

2. bapnymkun B. B. DnemenTsl Bbicmiell mMaTeMaTHKH. Y4eOHuUK. B 2-x Tomax. 2,
MaremaTtuka. DieMeHTHl BhICIIEH MaTeMaTtuku: YueOHuk: B 2 tomax Tom 2 - MockBa: OOO
«KVYPC», 2017 - 368 c. [QU] [OBC 3Hanuym].

3. umaues, B. C. MaremaTtuka: YueOnuk u npaktukym / [llumaues B. C. ; mox pen.
TuxonoBa A. H. - 8-e u3g., nep. u gon .- DieKkTpoH. JaH. - Mocksa: U3narensctBo HOpaliir,
2019.- 447. - (ITpodeccuonanpHoe oopazoBanue). [DU] [DBC HOpaiir].

4. T'yceB B. A. T'eomerpus: Yuebnoe nocooue / I'yceB B. A., Koxyxos U. b., [Ipokodrer
A. A. - 2-e u3a., uctp. U A0M.- DNEKTPOH. JAaH. - MockBa: U3narensctBo KOpaiit, 2019.- 280. -
(ITpodeccuonanvruoe oopazoBanue) [DU] [DBC FOpaiit].

3.3.3. . MeToaudeckue W3JIaHUS:

1. MeTonuueckue yKazaHUS Ui CaMOCTOSITENBHOM paboThl 00y4arommuxcs II0
mucuuruinHe «Marematuka» (cpeaHee oOmiee oOpa3oBaHue, 0Oa3oBas AUCIUIIIMHA) IS
00yYaIIUXCs MO0 CHEHUATBHOCTSM CpeIHEero mpodeccruoHanbHoro obdpaszoBanus / coct. B.IL.
[Tankuit. - BopoHexx: BopoHexckuii rocyjapCcTBEHHBIN arpapHslil ynusepcurer, 2018. -[OU]. —
Pexxum noctyma: http://catalog.vsau.ru/elib/metod/m146608.pdf>.

3.3.5. Ilepeuenp  pecypcoB  HH(POPMANHOHHO-TEICKOMMYHHKAIIMOHHONH  CETH
«HTEepHEeT», HEOOXOIUMBIX JJISI OCBOCHUS AMCIMILIAHBI
1. DneKkTpoHHBIE TOJHOTEKCTOBBIE pecypchl Hayunoit Oubimorexku BIAY  (http:/
library.vsau.ru/)

ITepedeHnb T0KYMEHTOB, NOATBEP:KAAIOIIUX HAJIHYHE/TIPABO HCIOJIb30BAHMS
HH(PPOBBIX (31eKTPOHHBIX) OuOIHMOTEK, DBC
(3a meproa, COOTBETCTBYIOIIHIA CPOKY MoirydeHust oopazoBarms o OOIT)

Y4yeOnbrii  (Nen/n HanMeHoBaHMe TOKYMEHTA € YKa3aHHEM Cpok neiicTBus
roja PEKBH3UTOB
2022/2023 | 1. KonTtpakt Ne 358/11Y ot 30.08.2021. (3BC «JIAHb») 24.09.2021 —23.09.2022
2. Konrpakr Ne 612//1Y or 27.12.2021. (3BC 01.01.2022 —31.12.2022
«ZNANIUM.COMpY)
3. Konrpakt Ne 320/[1Y ot 04.08.2022. (35C FOPAIT — (BO))[05.08.2022 — 04.08.2023
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4. Konrpakt Ne 321/[1V ot 04.08.2022. (95C FOPAIT — 05.08.2022 —04.08.2023

(C110))
5. KonTtpakt Ne 334-J1Y ot 30.08.2022. (OBC IPRbooks) 01.09.2022 —31.08.2023
6. Konrpakt Ne 411-J1Y o1 10.10.2022. (ObC «JIAHb») 12.10.2022 —11.10.2023

7. Kontpakt Ne 561/71Y ot 07.12.2021 (3BC E-library PYH25)(01.01.2022 - 31.12.2022

28.03.2017 - 28.03.2022
(mposnoHranus 10

8. JloroBop Ne101/H35/2097 ot 28.03.2017 (HarmmonansHast
anekTpoHHasOndmoTeka (HOB))

28.03.2027)
9. AKT BBOJIa B 9KCIUTYaTalUI0 DIEKTPOHHON OMOTNOTEKH Beccpouno
BI'AY Ne 33 0119.01.2016
2. IIporpamMmmHoOe obecrieueHne o0ero Ha3HauYeHUs
Ne Hassanne Pasmemnienue
1 | Onepanmonnsie cucremsl MS Windows /Linux /Pex OC IIK B nokansHOM cetu B[ AY
2 | MMakers! oducubix npunoxenuit MS Office / OpenOffice/LibreOffice 1K B nokanbHOit cetn BTAY
3 | Iporpammst s npocMotpa daiinoB Adobe Reader / DjVu Reader 1K B nokanbHO#t cetn B'AY
4 | Bpayseps! Snnekc bpaysep / Mozilla Firefox / Microsoft Edge [IK B moxamsHOM cetn BT AY
5 | AnruBupycuas nporpamma Drweb ES IIK B nokaneHoi cetnu B'AY
6 | Iporpamma-apxusarop 7-Zip IIK B nokanbsHoi cetu B'AY
7 | Mynerumenua npourpsiBatens MediaPlayer Classic [IK B moxamsHOM cetn BT AY
8 | Inardopma omnaitH-o0y4eHus eLearning server IIK B nokaneHOil cetnu B'AY
9 | Cucrema xommbrotepHoro tectupoBanust AST Test IIK B nokaneHOil cetu B'AY

- CaiiTel 1 TH(POPMALIMOHHBIC TTOPTAJIBI
1. http://Mmuno6puayku.pd/ - MunuctepcTBo obpazoBanusi PdD;
2. http:/edu.ru/ - @enepanpHblli 00pa30BaTEIBHBINA MOPTA;
3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kaccsr;
4. http://school-collection.edu.ru/ — DnekTpoHHBIN yueOHHK «MartemaTuka B mkose, XXI
BEK».
5. http://fcior.edu.ru/ - uHGOpMaLMOHHBIE, TPEHUPOBOUHbIE U KOHTPOJbHbIE MaTEpPHAIIbI

3.4. Oco0eHHOCTH OpraHM3auMu 00pPa30BATEJbHOr0 MpoUEcca MO JAMCHUILVINHE IJIsi
HHBAJIHM/I0OB U JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH

CopepxaHue NUCUMIUIMHBI W YCIOBHS OpraHU3alMM OOyYeHHS IS OOydYaroIIMXCs C
OTpaHUYCHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI M HHBAIHIOB KOPPEKTHPYIOTCS MPU HATUINHU TAKUX
00yYarIIMXCsl B COOTBETCTBHUU C WHIMBHUIYaJbHOW MpPOrpaMMON peaduiIuTalu WHBAIWUIA, a
Tak ke « TpeboBaHMSIMH K OpraHU3aluu 00pa30BaTEIHLHOTO Mpoliecca sl 00y4eHUs HHBAJIUIOB
U JUI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH 370POBbsSI B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3amusX, B TOM YHCIE€ OCHAOICHHOCTH oOpasoBarenbHOro mpoiecca» (Ilucemo
Muno6puayku P® ot 18.03.2014 1. Ne 06-281), [lonoxeHuem o0 METOJIHMKE OIEHKHU CTEIEeHU
BO3MOKHOCTH BKJIFOUECHHS JIMI[ C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBbSI 1 WHBAJIUOB B
obmuit obpazoBarensHbI nponece (HUMMU, 2015); [Monoxenuem OcoOEHHOCTH OpraHU3aIuU
0o0pa3oBaTeNbHOTO Tpollecca Mo 00pa3oBaTENbHBIM IporpaMMmaM JUIsi WHBAJIHAOB M JIUIl C
OTpaHWYCHHBIMHU BO3MOXKHOCTsIMHU 3710p0Bbhs ([T B'AY 1.1.01-2015).

4. KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUA JUCHUIIJIMHBI
Texkymuil KOHTpPOJb YCIIEBAEMOCTH M OLEHKA pEe3yJIbTaTOB OCBOECHUS IHCLUIUIMHBI
OCYLIECTBIIAETCS MPENoAaBaTesIeM B MPOLECCE MPOBEACHUSA NPAKTUUECKUX 3aHATHU U
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KOHTPOJIbHBIX pa60T, TECTUPOBAHMS, a TAKKE BbIIIOJIHCHUS O6yanOHII/IMI/ICSI UHAWBUAYAJIbHBIX

3aJlaHU, IPOEKTOB, UCCIETOBAHUM.

4.1. ®opMbl, METOIBI H CPEICTBA KOHTPOJISI M OLEeHKH 00pa30BaTeJbHbIX
pe3yabTaToB 00y4alouuxcs

PesyabTaThl 00y4eHus

(I)OpMI)I U ME€TOJAbI KOHTPOJISI 1 OLI€CHKH

Hepeuenb JIUYHOCMHbBIX pe3)/ibmamaoe:

cOpPMHUPOBAHHOCTh MPEACTABICHUN O
MaTeMaTHKe KaK YHHUBEpPCAJIbHOM SI3bIKE HAYKH,
CpencTBe MOJICIMPOBAaHUs  SIBJIEHUHM U
MIPOLIECCOB, UJIESIX U METOJIaX MaTeMaTUKH;

— IMOHMMAaHUE€ 3HaAYUMOCTH MAaTEMAaTUKH IS
Hay4YHO-TEXHUYECKOTO nporpecca,
c(OpPMHUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE
KaKk K 4YacTh OOIIeYeIOBEYECKON KyJIbTYphI
yepe3 3HAKOMCTBO C UCTOpHUEH pa3BUTHS
MaTeMaTUKH, SBOJIOLUUEH MaTeMaTUYeCKUX
uaei;

— pa3BUTHE JIOTUYECKOTO
MPOCTPAHCTBEHHOIO BOOOpakeHMs,
AITOPUTMHUYECKON  KYJBTYpbl, KPUTUYHOCTHU
MBIIJICHUSI Ha YPOBHE, HEOOXOAMMOM st

MBIIJICHUA,

Oynymield npodecCuoHaIbHOW NEATeIbHOCTH,
ISt MPOIOTKCHHUS oOpa3oBaHHs u
caMoo0pa3zoBaHus;

— OBJIaJICHHE MAaTEeMaTHYEeCKHUMH 3HAHUSMU
U YMEHUSIMH, HEOOXOIUMBIMH B NIOBCEIHEBHOM
’KM3HH, JUII OCBOGHHUS CMEKHBIX €CTECTBEHHO-
HayYHBIX JAUCLUIUINH u JAUCIUIUINH
npodeCCUOHATBPHOTO IHKJA, ISl TOJyYeHUs
oOpa3zoBaHusi B 00JacTsAX, He TPeOYIOIIUX
yriayOJaeHHOW MaTeMaTHYeCKOW OTOTOBKH;

TOTOBHOCTD U CIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE caM000Opa30BaHUIO,
Ha MPOTSHKCHUU BCEH JKM3HU, CO3HATEIBHOE
OTHOIIIEHHE K HEMpPEepPhIBHOMY 00pa30BaHHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(heCCHOHATLHON U
0OIIIECTBEHHOM ACATCIBHOCTH;

TFOTOBHOCTB CIIOCOOHOCTh
CaMOCTOSITEJIbHON TBOPYECKOMH
OTBETCTBEHHOH JIESTEIBbHOCTH;

u K

u

TOTOBHOCTh K KOJUIGKTUBHOW paboTe,

COTPYOHHUYECTBY  CO  CBEpCTHHKAaMH B
00pa3oBaTeNbHONW, OOIIECTBEHHO IOJIE3HOM,
y4eOHO-HCCIeI0BATeIbCKOW, IMPOEKTHOH U
APYTUX BHUIAX JESATEIBHOCTH;

—  OTHOIIEHHWE K HpodeccHOHaTbHOU
NEATENbHOCTH KaK BO3MOXXHOCTH Yy4YacTHs B
peUICHUHU JIMYHBIX, 06IIICCTBCHHI>IX,
roCyJapCTBEHHBIX, 0O0IIeHAIIMOHAIBHBIX
npo0iem.

Dopmvl KORMPOA 00yUeHUA:
JOMAIllHEE  3aJaHHe
Xapakrepa;
IIpaKTUYeCKoe 3aJaHue 1o padore
uH(popMaluen, T10KyMeHTaM U, JINTepaTypoit;
- MIOATOTOBKA W 3allUTa UHAUBUIYaIbHBIX U
IPYIIOBBIX 33aHUI IPOEKTHOTO XapaKTepa;
Dopmvl  OUeHKu  pe3yIbmamuéHOCHmU
00yueHua: TPaJULUOHHAs CHUCTEMa OTMETOK B
Oaimax 3a KaXAyl0 BBIIIOJIHEHHYIO DPaloTy, Ha

poOJIEMHOTO

C

OCHOBE KOTOPbIX BBICTABJISICTCS uroronas
OTMETKa.
Memoovt  KoHmponsa  Hanpagjienvl  HA

nPOGEPKY YMEHUA 00YUAIOUUXCA:
- BBITIOJTHATH YCJIOBUA 3a/IaHUsl HA TBOPYECKOM

YpPOBHE €  MpPEACTABICHHEM  COOCTBEHHOM
TO3UILIUN;
- JeiaTb OCO3HAaHHBIH BBIOOp C€IOCOOOB

JIeUCTBUN U3 paHee U3BECTHHIX;

- OCYIIECTBJISATh KOPPEKIUIO (HCIpaBIeHUE)
CIHCIaHHBIX  OmMMOOK Ha HOBOM  YpPOBHE
npeaiaraeMbIx 3a1aHuM;

- paboTaTh B rpynine M MNPEICTaBIATh Kak
CBOIO, TaK ¥ NO3ULIUIO TPYIIIbI;

- IPOEKTUPOBATh COOCTBEHHYIO TPAKIAHCKYIO
MO3UITUIO Yepe3 MPOCKTUPOBAHUE UCTOPUUECKUX
COOBITHIA.

Memoowt ouenku pe3ynomamoe 00y4eHus:
dbopmupoBaHue pe3yJibTaTa UTOTOBOM
aTTeCTalluy MO JUCHHUIUIMHE Ha OCHOBE CYMMBI
pe3yJIbTaTOB TEKYILETO KOHTPOJIA.
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Ilepeuens memanpeomemnsix pe3yiomamog:

— YMCHHC CaMOCTOATCIIBHO OIIPCACIATH
oeiim  JCATCIIbHOCTH MW COCTABJIATH  IIJIAHBI
ACATCIbHOCTH, CaMOCTOATCIIBHO
OCYHICCTBIIATD, KOHTPOJHUPOBATH u
KOPPCKTUPOBATh ACATCIBbHOCTb; HCIOJb30BATh
BCC BO3MOXKHBIC pPECYpPChbl A JOCTUIKCHUSA
IIOCTAaBJICHHBIX ueneﬁ n pcajinu3ali IIJIaHOB
ACATCIbHOCTH, BbI6I/IpaTB YCIICIIHBIC
CTpaTCTruu B PA3JIMYHBIX CUTYaAlUAX

— YMEHHE MpPOAYKTHBHO OOLIATBCA U
B3aMMOJICHICTBOBaTh B IPOLECCE COBMECTHOM
NEeSTeIbHOCTH, YYMTBIBATH IO3ULMM JPYTUX
YYaCTHUKOB  JI€ATENIbHOCTH,  3(PPEKTUBHO
pa3penatb KOH(QIUKTHI;

— BJIAACHHUEC HaBbIKaMH HOSH&B&TGHLHOﬁ,
y4eOHO-UCCIeA0BATEIbCKOM U NPOEKTHOU
JEeSATENbHOCTH, HaBBIKAMU paspenieHus
npobsieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOATEJIIBHOMY IIOUCKY METOJIOB PELICHUS
MMPAKTUYICCKUX 3aja4d, MNPUMCEHCHHUIO PA3JIMYHBIX
METOJIOB IIO3HAHMUS;

— TOTOBHOCTH ¥  CHOCOOHOCTH K
CaMOCTOATEJIbHON MH(POPMAILMOHHO-
MO3HaBaTEeIbHOU ACATCIBbHOCTH, BKJIHO4Yas
YMEHHE  OpHUEHTHPOBATbCA B  PA3IUUHBIX
UCTOYHUKAX uHpopMaIuu, KPUTHYECKH
OLICHUBaTh M MHTEPIPETUPOBATH HH(POPMAIHUIO,
M0JIy4aeMy10 U3 pa3InYHbIX HCTOYHUKOB;

- BJIAJCHHUC SA3BIKOBBIMHU cpeacrBamMu:
YMEHHUC ACHO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO
TOUKY 3pEHHs, MHCIIOIb30BaTh aJCKBaTHBIE
A3BIKOBBIE CPEJICTBA;

— BIaJcHHE HABBIKAMH ITO3HABATEIIHLHOM
pediexcun Kak OCO3HaHUS COBEPIIAEMBIX
JEUCTBUHA U MBICIUTENIBHBIX MPOLECCOB, HUX
pe3yJIbTaTOB W OCHOBaHHI, TPaHHI] CBOETO
3HAHWS W HE3HAHHSA, HOBBIX I103HABAaTEIBbHBIX
3a71a4 U CPEJICTB JUISl UX JOCTHIKEHHS

—  IIeJICyCTPEMJICHHOCTh B TIOMCKaX H
NPUHATUU PEIICHUH, COOOpa3UTEIbHOCTh |
WHTYHUIIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
Ipe/CTaBIeHUHN; CIOCOOHOCTh BOCHPHUHUMATh
KpacoTy ¥ TapMOHHIO MHpA.

Ilepeuens npeomemnvix pe3yiomamos:

B x00e oceoenust oucyuniunvt 00yuarowuiics
00M1DCeH 3HAMb/NOHUMAMb:

— 3HAYeHHE MAaTeMaTUYEeCKOW HayKu s
peuieHus 3ajad, BO3HHUKAIONIUX B TEOPUH U
MpakTUKE; IUPOTY M B TO IKE BpeMs
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OIpaHUYCHHOCTD IMPUMCHCHUA
MaTEMaTHU4YCCKUX METOOOB K aHalIn3y n
HCCIEIOBAaHUIO TMPOIECCOB U  SIBJIECHUH B
pUpPOJE U 00IIeCTBE;

— 3HauY€HHE TMPaKTUKH U  BOIPOCOB,
BO3HUKAIOIIMX B CaMOW MaTeMaTHKe s
(GOpMHUpPOBAaHUS W PaA3BUTUS MaTeMaTHYECKON
HayKH; HCTOPUIO pPa3BUTUS MOHATUA YMHCIA,
cO3IaHus MaTeMaTU4eCKOIO aHanusa,
BO3HUKHOBCHUSA U PA3BUTUA TCOMCTPUU,

—  YHUBEpPCAJIBbHBII  XapakTep 3aKOHOB
JIOTMKH MaTEeMaTUYECKUX PaCCyXKICHHUM, HuX
IIPUMEHUMOCTh BO BCEX obnactax
YeJI0BEYECKOH NesTeIbHOCTH;

— BEPOATHOCTHBIA XapakTep pa3Iu4HbIX
IIPOLECCOB OKPY XKAIOIIEro MUpPa;

yMeThb:

— BBINOJHATE apuMeTHyYecKue IeicTBUA
HaJ YUCJIaMM, codeTas yCTHbIE U MHUCbMEHHBIE
IPUEMBI; HAXOIUTh MPUOJIMKEHHBbIE 3HAUYEHUS
BEJIMYMH U  HOTPEIIHOCTH  BBIYUCIICHUH
(abcontoTHasE U OTHOCHUTENIbHAs); CPAaBHUBATh
YHUCJIOBBIC BbIPAXKCHMUS;

— HaxOoAuTb 3HAYCHHA KOpHA, CTCIICHH,
norapudMa, TPUTOHOMETPUIECKUX BBIPAKCHUH
Ha OCHOBE OIpEAeNeHUs, MHCIONb3Yysl MpH
HEO00XOJUMOCTH UHCTPYMEHTAIbHbIE CPENICTBA;
[I0JIb30BaThCs MPHUOJMKEHHONH OLIEHKOH IIpH
IIPAKTHYECKUX pacuerax;

— BBINOJIHATH NPe0Opa30BaHUs BBIPAKECHUH,
MIpUMEHSA dbopmyHI, CBSI3aHHBIE co
CBOMCTBaMH CTEINEeHe!, JorapupMoB,
TPUTOHOMETPUYECKUX (DYHKIIHIL;

— BBIUMCIATH 3HAUY€HHE (QYHKLUUU IO
3aJJaHHOMY  3HQYEeHUIO  aprymMeHTa  Ipu
pa3IUYHBIX crioco0ax 3a1aHus PyHKIUN;

—  ONpelnensaTb  OCHOBHBIE  CBOMCTBa
YUCJIOBBIX (YHKLUHH, WUIIOCTPUPOBATH UX Ha
rpadukax;

— CTpOUTHh TpauKy H3YYEHHBIX (PYHKIHH,
WUIIOCTPUPOBATh 10  IpaduKky  CcBOMCTBa
AJIeMEHTapHBIX (QYHKIIHIL;

— MHCHOJb30BaTh MOHATHE (YHKIUU I
ONMCAaHUS U aHAJIN3a 3aBUCUMOCTEH BEJINYUH;

— HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GyHKUIMH; HCIIONB30BATh IPOU3BOJHYIO s
W3Y4YeHUs] CBOHCTB (PYHKIUH W TOCTPOCHUS
rpaduKoB;

- MIPUMEHSATh MIPOU3BOIHYIO U1
MIPOBEACHUS MPUOIMIKEHHBIX BBIYUCICHUH,
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peuaTthk 3aAadd MNPUKIAAHOIO XapaKTepa Ha
HaXO0XJICHHUC HauOOJILIIETO M HaWMEHBIIETO
3HA4YCHUA,

— BBIYHUCJIATH B HpOCTCfIIHHX cirydasax
miomaiu M 00BEMBI C HCIIOJIBL30BAHHEM
OMMpCACIICHHOIO HHTECTpaJia;

— peuiaTh panrOHaJIbHBIC, IMOKAa3aTCJIbHLBIC,

JorapupmMuuecKue, TPUTOHOMETPUYECKUE
YPaBHEHHUs, CBOASIIMECS K JIMHEWHBIM U
KBaJpPaTHBIM, a  Takke aHaJOTUYHBIE

HEPAaBCHCTBA U CUCTEMBI;

—  UCHOJIB30BaTh rpapuyecKuii  MeTox
pelieHusl ypaBHEHUH U HEPABEHCTB;

- n300paxkaThb Ha KOOPJMHATHOM
IJIOCKOCTH PELIEHUs] ypPaBHEHUM, HEPABEHCTB
U CUCTEM C JIBYMsI HCHU3BCCTHLIMU;

— COCTaBJIATH M pellaTb YypaBHEHUA U
HEPABEHCTBA, CBS3BIBAIOIIME  HEU3BECTHBIC
BEIIMYUHBl B TEKCTOBBIX (B TOM 4HCIIE
MPUKIAIHBIX ) 3a/1a4ax;

— pewmwarb Mnpocremme KoOMOWHATOpPHbBIE
3aJlayd  METOJOM Tmepebopa, a Takxke C
HCIIOJIb30BAHUEM H3BECTHBIX (OPMYI;

— BBIYUCJATH B NPOCTEHIINX Cilydasx
BEPOSITHOCTH COOBITUH Ha OCHOBE IOJCYeTa
YHCJIa UCXO/I0B;

- pemathb MJIJAaHUMETPUYECKHUE u
MPOCTEHILINE CTEPEOMETPUUYECKUE 3aJaud Ha
HaxO0XJEHUE Ie€OMETPUUYECKUX BEJIMYMH (IJIMH,
YTJI0B, IJIOMa1ei, 00BEeMOB);

HCII0JIb30BATh NMPUOOpPETeHHbIC 3HAHUS
U YMEHUS B NPAKTUHYECKOH AesiTeJTbHOCTH
U NOBCEIHEBHOM KU3HH JIS:

— IpaKTHUYECKUX pacueToB Mo (opmynam,
BKJIIOYas (opmyJbl, cojaeprKaliue CTENeHH,
panuKansl, aorapupMbl u
TPUTOHOMETpUYECKHE (YHKLIHUH, HCIOIb3YS
IpU HEOOXOJAMMOCTH CHPABOYHBIE MaTepHUalIbl
U MIpOCTeHIIre BRIUUCIUTENIbHBIE YCTPONUCTBA;

— ONHCaHHUA C TOMOINbIO  (YyHKIHUH
Pa3IMYHBIX 3aBUCHUMOCTEH, MpEICTaBICHUS UX
rpadu4ecku, MHTEepIpeTaluu rpaduKoB;

- IOCTPOEHUs U HCCIeAOBaHUs
MPOCTEHIINX MaTEMaTUYECKUX MOJEINEH;

— aHaJM3a pealbHbIX YHCIIOBBIX [aHHBIX,
IPE/CTAaBICHHBIX B BUJE AUArpaMMm, rpaukos;

— aHanu3a HMHGOPMALMM CTaTUCTUYECKOTO
XapakrTepa;

- HUCCIEeIOBAHUS (MopenmpoBaHusl)
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HECJIOKHBIX  IMPAKTUYECKUX CUTyallud Ha
OCHOBE M3YUYCHHBIX (POPMYJIT U CBOHCTB GUTYD;

— BBIYMCIEHHUS OO0BEMOB U IUIOMIAJEH
MOBEPXHOCTECH MPOCTPAHCTBEHHBIX TEI IpHU
pelIeHUH MPaKTHYCCKUX 3a71a4.

4.3. XapaKkTepucTHKa OCHOBHBIX BHJ0B [eSITEJIbHOCTH CTYIEHTOB

Coaep:kaHue o0yueHus

XapakTepHCTHKA OCHOBHBIX BH/IOB /IeSIT€JIbHOCTH CTY/1€HTOB
(Ha ypoBHe y4eOHBIX JelicTBUIl)

BBenenue

O3HaKOMJICHUE C POJIBI0 MAaTEMAaTUKH B HAyKe, TEXHUKE, SKOHOMHUKE,
MH()OPMAIIMOHHBIX TEXHOJOTHUAX U MPAKTHIECKON IEATEIHHOCTH.
O3HakoOMJICHHE C MENAMH M 3aJa4aMi U3Y4YeHHUs MAaTeMaTUKH INpU
ocBoeHnuw npodeccuii CI1O u cnenmanprocteit CITO

Aaredpa

Pa3BuTHne noHATHSA O
YyucJje

Brimonnenue apudmeTHdeckux ACWCTBUN HAJa YHCIaMH, COYETas
YCTHBIE U MIUCbMEHHBIE IPUEMBI.

Haxoxaenve mpuOIMKEHHBIX 3HAUYCHUN BEJIWYMH U TOTPENIHOCTEH
BBIUMCIICHUN (20COJIOTHOW M OTHOCHTENBHOI); CpAaBHEHHE YHCIIOBBIX
BBIPAXKECHMUII.

Haxoxaenune omuO0OK B 1peoOpa3oBaHMSIX U BBIYMCICHMSIX
(OTHOCHUTCS KO BCEM IIYHKTaM MpOrpaMMbl )

Kopnnu, crenenn,
Jorapu@mel

(93

O3HakoMJIEeHUE C TOHSITHEM KOpHSA n-i CTENeHU, CBOMCTBAMU
paauKaaoB U MPaBUJIaMU CPABHEHUS KOPHEH.

DopMyIHpOBaHUE ONpPEAECICHUS KOPHS U CBOWCTB KOpHEH.
Bberuncnenne M CcpaBHEHHME KOpPHEHM, BBINOJHEHHE IPUKUIKHU
3HAYEHUSI KOPHS.

[IpeoOpazoBaHue  YUCIOBBIX M  OyKBEHHBIX BBIPAXKEHHIA,
COACPIKAILUX PATUKAIIBI.

Breinonnenue pacuetoB mo (GopmysiaMm, coAepiKalluM paguKabl,
OCYUIECTBIISII HEOOXOAUMBIE MMOJACTAHOBKH U MPE0Opa30oBaHUS.
OnpeneneHre paBHOCUIIBHOCTH  BBIPAXKEHUHW € paJuKalaMu.
Pemienue nppanoHalIbHBIX YPaBHEHUM.

O3HakoMmJIeHHE C IOHATHEM CTENEHH C  JEeHCTBUTEIbHBIM
MOKa3aTeJIeM.

HaxoxeHne 3HaYe€HHMI CTENEeHH, UCHOJIb3YS MPU HEOOXOAMMOCTH
UHCTPYMEHTAJIbHBIE CPEICTBA.

3anucblBaHUE KOPHS N-H CTENEHHM B BUAE CTENEHU C JPOOHBIM
Mmokas3areyieM U Hao0opoT.

@opMynUpoOBaHUE CBOWCTB CTENEHEW. BpIYncleHue cTeneHeun c¢
palMOHAJIIBHBIM II0KA3aTeJIEM, BBIIOJHEHUE IPUKUIKH 3HAYCHUS
CTETIEHU, CPABHEHUE CTEICHEN.

[IpeoOpazoBaHre  YUCIOBBIX M OyKBEHHBIX BBIPAYKECHUI,
coJIepKaImx CTEIICHHU, NPUMEHSAA CBOMCTBA. Pemenne
II0OKA3aTEJIbHBIX YPABHEHUM.

O3HakomileHHE C IIPUMEHEHMEM KOpPHEH U CTEeNeHed IIpu
BBIYMCIICHUH CPEIHUX, IEIEHUHN OTPE3Ka B «30JI0TOM CEYEHUM.
Pemenne npukinaaHbIX 3a7a4 Ha CIIOKHBIE IMPOLIEHTHI

IIpeodpa3oBanue
ajgredOpanvyecKknx

Brinmonnenune nmpeoOpa3zoBaHuil BRIpaKEHUH, MpUMeHeHHE (OopMyI,
CBSI3aHHBIX CO CBOMCTBAMU CTEIEHEH U JIorapu(MOB.
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BbIPpaKeHU U

Omnpenenenue 001acTH JOMYCTUMBIX 3HaYECHUN JIOTapu(PMUIECKOro
BbIpaKeHMs. Penienue orapuMuyecKux ypaBHEHUH

OCHOBBI TPUTOHOMETPUHA

OCHOBHBIC NIOHATHSA

M3yyeHue paguaHHOTO METOJla M3MEpPEHHUs YIJIOB BpaIICHUS U UX
CBSI3U C TpaaycHou Mepoi. M3oOpakeHue yrioB BpalleHHs Ha
OKPY’KHOCTH, COOTHECEHUE BEIMYMHBI YIJIa C €r0 PACIOI0KEHUEM.
@opMyIMpOBaHUE ONPEACTIEHUM TPUTOHOMETPUYECKUX (QYHKIUN
JUIsl YTJIOB TOBOPOTa M OCTPBIX YIVIOB NMPSMOYTOJIBHOIO
TPEYroJIbHHKa U OOBACHEHHE UX B3aHUMOCBS3U

OcHOBHBIE [IpuMeHeHHE OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIECTB s
TPUTOHOMETPHUYECKHE BBIYMCIICHUS 3HAUEHUN TPUTOHOMETPUUECKUX (QYHKLMN 110 OJTHOM U3
TOKIECTBA HUX
N3y4eHne oCHOBHBIX ()OPMYJI TPUTOHOMETPUH: (POPMYIIBI CIOKEHMUS,
JIBOCHUS, IPe0OPa30BaHUsI CyMMbl TPUTOHOMETPUUYECKUX (YyHKIIHM
IIpeoGpa3oBanus 7 > IPeobp Y P P by
. B IIPOM3BEJCHHUE W IPOU3BEICHUS B CyMMY U IIPUMEHEHUE IIpU
NPOoCTeHIINX
BBIYMCICHUM 3HAYEHUs TPUTOHOMETPUYECKOIO BBIPAXKEHHUS U
TPUTOHOMETPHYECKHUX
. YIPOILEHUS €TO0.
BbIPAKCHU I . .
O3HakOMJIEHHE CO CBOMCTBAMU CHMMETPUHM TOYEK HA €IMHUYHOU
OKPY>KHOCTH M NPUMEHEHHUE UX Ul BbIBOAA (OPMYJI NPUBEACHUS
Pemenne mno ¢opMynraM M = TPUTOHOMETPHUYECKOMY  KpYTy
IIPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUN.
IIpocreitmue [IpumeHeHue OOIIMX METOJIOB pelIeHUs YpaBHEHUH (IpUBEIECHHE K
TPUTOHOMETPHYECKHe JUHEUHOMY, KBaJApaTHOMY, METOJ pa3JIOKEHUS HA MHOXUTEIH,
YPABHCHUA U 3aMEHbl  IIEPEMEHHOM) TpH  PpELlIEHUH TPUTOHOMETPUUYECKHUX
HepaBeHCTBA YpaBHECHUH.
YMeHue  ormevaThb Ha  Kpyre  peLIeHUs IIPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
O3HakOMJICHHE C TOHSATHEM OOpaTHBIX TPUIOHOMETPUYECKUX

ApKCHHYC, APKKOCHHYC,
ApPKTaHIeHC Yuciaa

byHKITUH.

W3ydeHne onpeneneHnii apkCuHyca, apkKKOCHHYca, apKTaHT'eHCa
gucna, (OpMyIHpOBAaHWUE WX, HW300paKeHHE HA  CAMHHUYHOU
OKPYXHOCTH, IPUMEHEHUE MPU PEIICHUU YpaBHECHUIN

DyHKINH, UX CBOMCTBA M TPaduKn

DyHKIUH.
IlonsiTue o
HeNpepbIBHOCTH
byHkuMn

O3HakOMIJIEHHE C TIOHSATUEM IEPEMEHHOH, IMpUMEpaMH 3aBUCUMOCTEH
MeX1y IepEeMEHHBIMHU.

O3HakomieHue c MOHATUEM rpaguka, onpeJeaeHue
IPUHAUISKHOCTH TOYkKH Tpaduky ¢yHkiuuu. OmnpeneneHue 110
dbopmyIie mpocTeiiei 3aBUCUMOCTH, BUIa ee rpaduka. Beipaxkenue
o ¢popmyJsie OJHON TIEPEeMEHHOM uepe3 apyrue.

O3HakoMJIEHHE C onpesiesieHneM QyHKIUHU, GOpMyITUpOBaHUE €TO0.
Haxosxenue o01acTu onpeaesieHus 1 00JacTu 3HaueHUH QyHKIMU

CaoiicTBa (yHKIMH.
I'padpuueckas
HHTepHpeTanus.
IIpumepsn1
GyHKIMOHAIBbHBIX
3aBHCHMOCTEH B
peajibHbIX

npoueccax u siBJIeHUAX

O3HakOMJICHHE C NpuUMepaMH (QYHKIIMOHAJIbHBIX 3aBHUCHUMOCTEH B
pealbHBIX MPOIECCaX U3 CMEXKHBIX AUCIUIUIMH.

O3HakoOMJIEHHE C JI0Ka3aTEIbHBIMU pPaCCyXICHHSIMU HEKOTOPBIX
CBOMCTB JIMHEHMHOW ¥ KBaJApaTHUYHOM (QYHKIUH, TIpoBeaeHUE
UCCIIeIOBAHUS JIMHEHHOM, KyCOUYHO-IMHEHHOM, TpOOHO-ITMHEHON U
KBa/lpaTUYHOHN (yHKIMI, mocTpoeHue ux rpapuxon. IToctpoenue u
yteHue rpapukos pyHkuuii. Mccnenoanue GyHKIUM.

CocraBneHue BHIOB (yHKUMH 1O JaHHOMY YCIOBHIO, pPELICHUE
3a/1a4 Ha DKCTPEMYM.

BeinonHenue npeoOpa3zoBanuii rpaduka (yHKIMH
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W3yyenue mnoHATHS 0OpaTHOM (YyHKIUHU, OIpeAelieHHe BHUIA WU
nocTpoeHue rpaguka oOpaTHOW (YHKINU, HAXOXKIECHHUE €€ 00JIacTH

O6parHbie pyHKIMHT onpenenaeHus U obnactu 3HaueHui. [I[puMeHeHne CBOMCTB (yHKIMMA
IIPU UCCJIEOBAHUHU YPABHEHUM U PEIICHUN 3a/1a4 Ha SKCTPEMYM.
O3HaKOMJIEHHE C NOHATUEM CIIOKHON (PyHKUIUU
Brruncnenue 3HaueHui QyHKIUN 110 3HAUEHUIO apTyMEHTA.
Omnpexenenne MOJIOKEHUsI TOUYKH HA rpaduKe 1O ee KOOpJUHATAM U
Hao00O0pOoT.
Hcnonp3oBanue CBOWCTB (YHKIUHA JJI1 CpaBHCHHS 3HAYCHHI
cTeneHel u Jorapudmos.
[MocTpoenne rpa)uKOB CTENEHHBIX U JIoTapupMudeckux GyHKIIUIA.
Pemenne mokazaTeldbHBIX M JIOTAapU(OMHYECKUX ypaBHEHUH U
HEpPABEHCTB 110 U3BECTHBIM aJITOPUTMAaM.

Crenennble, . .
O3HakoMJIEeHHE C TOHATHEM  HENPEPHIBHOM  INEPUOIUUYECKON

NoKa3aTeJibHbIE, o
¢bynkuumn, QopmMynIupoBaHHE CBOWCTB CHHYca U KOCHHYCA,

Jorapu(pmMuvecKue u
MOCTPOEHUE UX TPa(HUKOB.

TPUTOHOMeETPUYeCKHe .

o O3HakoMJIEHHE C TIIOHSATUEM TapMOHMYECKHX KoyieOaHUN H

HKIHUH. .
O)i; B npuUMepaMu TapMOHHYECKUX KOJIeOAHUM JIJIsl OMMCAaHUsI MIPOIIECCOB B
aTHbIE
p ¢dusHKe U APyrux o0IacTsIX 3HAHUS.
TPUTOHOMeETPUYeCKHe . .
o O3HakOMJICHUE C MOHSATHEM Pa3pbIBHOW MEepUOAMYECKO (QyHKIuH,
YHKIMHU

dbopMynupoBaHUE CBOWCTB TaHT€HCA M KOTaHTE€HCA, IOCTPOSHUE HX
rpaduKoB.

[Ipumenenne CcBOWCTB (DYHKOHMH ISl CpaBHEHUS  3HAaYCHHI
TPUTOHOMETPUYECKUX (YHKIHH, PEHICHHS TPUTOHOMETPHUECKUX
yYpaBHEHUH.

[TocTpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (QYHKIMH U
olpejeseHue o rpagukaM UX CBONUCTB.

Brimonnenne npeobpazoBaHus rpaduKoB

Hauana maTeMaTH4ecKOro aHaJju3a

IHocienoBaTe ILHOCTH

O3HakOMJICHHE C MOHSITHEM YHCJIOBOH IOCIEI0BaTEIbHOCTH,
criocobaMu ee 3a/laHusl, BBIYUCICHUSIMHU €€ YWICHOB.

O3HaKOMJICHHE C IOHATHEM Mpeielia M0CIeJ0BaTeIbHOCTH.
O3HaKOMJICHHE C BBIYMCIEHHEM CYMMBbI OECKOHEYHOT'O UYHCIOBOIO
psifa Ha IpUMepe BBIYUCIEHUS CyMMBbl O€CKOHEUYHO yObIBaromiei
reOMEeTpUUYECKOM IPOrPECCUN.

Pemenne 3agau Ha mpUMeHEHHE (GOPMYJIBI CyMMBbl O€CKOHEYHO
yObIBaroeil reoMeTpUIeCcKOil mporpeccuu

IIpousBoaHan u ee
npuMeHeHHe

O3HaKOMJICHUE C TMOHATHUEM NPOU3BOIHOM.

W3yyenne u  QopMyJIupoBaHME €€  MEXaHHYECKOro |
F€OMETPUYECKOI0 CMBbICIA, H3Y4YEHHE aJrOpuTMa BBIYUCIICHUS
IPOU3BOAHON Ha NpUMEpe BBIYMCIECHHS MIHOBEHHOH CKOPOCTH HU
YTII0BOTO KO3 puItneHTa KacaTeabHOM.

CocraBiieHHe ypaBHEHHS KacaTeJIbHOH B 00IIeM BUE.

YcBoenue mpaBmwil AuddepeHuupoBaHus, TaOJULbI NPOU3BOIHBIX
JIEMEHTapHbIX (yHKUUN, NpuMeHeHue ansd IuddepeHupoBaHus
(bYHKIMH, cOCTaBIeHUs YpaBHEHHS KacaTeIbHOM.

W3ydyeHnue TeopeM O CBSI3M CBOWCTB (YHKIMM ¥ IPOU3BOJHOM,
(dbopMyIUpPOBKA HX.

IIpoBeneHne ¢ MOMOINBIO MPOU3BOJHOM HCCIENOBaHUA (PYHKIMH,
3aaHHON (hopMyIIO¥.

YcTaHOBNIEHUE CBA3M CBOMCTB (YHKIMU M TNPOU3BOJHON MO HX
rpadukam.
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IIpuMeHeHne TPOU3BOIHON ISl PELICHUS 3a1a4 Ha HaXOXKJICHUE
HauOOJbIIEr0, HAUMEHBIIEr0 3HAYEHUS U HAa  HAXOXKJAEHUE
JKCTpEMyMa

IlepBooOpa3Hasn
U HHTErpaJ

O3HakoOMJIEHUE C IOHATHUEM HMHTErpajia u nepBooOpa3Hoi.
N3yueHue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM U TEOPEMBI
HeroToHa- Jleitbuuna.

Pemenue 3aga4 Ha CBA3b NEpBOOOPA3HOM M €€ NMPOU3BOJIHOM,
BBIYMCIIEHHE IEpBO0OPA3HOI A1 JaHHOHN (QyHKIIMH.

Pemenne 3agau Ha mNpHUMEHEHHE HHTETpajga Jid BBIYUCICHUS
bu3nyecKux BEIUYMH U IUIOLIaAeH

ypaBHeHl/lﬂ H HEPABCHCTBA

YpaBHeHUs U CUCTEMbI
YpPaBHeHUil
HepaBencTBa n cucremMbl
HEpPaBeHCTB ¢ ABYMS
nepeMeHHbIMHU

O3HakomyleHHE €  IPOCTEHIIMMHM  CBEICHMSIMH O  KOPHSAX
anreOpanvyecKux ypaBHEHHH, MOHATHAMHU UCCIEAOBAHUS ypaBHEHUN
U CUCTEM yPaBHEHUH.

N3yueHne TeopuM paBHOCHIBHOCTH YPaBHEHUH M €€ NMPUMEHEHHS.
[ToBTOpeHHNe 3amucu pelleHHs CTaHJAPTHBIX YpPaBHEHUM, NMPHUEMOB
npeoOpa3oBaHMsl YpPaBHEHMIl M1 CBEIEHHMS K CTaHIApTHOMY
YPaBHEHHUIO.

Pemenne panmuoHanbHbIX, UPPaLMOHAIBHBIX, [TOKA3aTEIbHBIX

Y TPUTOHOMETPUYECKUX YPABHEHMI, U CUCTEM.

Hcnonb30BaHue CBOMCTB M rpaguKoB (GYHKIUH [UIs pelIeHUs
ypaBHeHui. [IoBTOpeHNE OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.
Pemnienue ypaBHeHUN ¢ IPUMEHEHHUEM BCEX IPUEMOB (Pa3yI0KEHHUs
Ha MHO>KHMTEJIH, BBEJICHUS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH,
rpauuecKoro MeToa).

Pemenue cucteM ypaBHEHUH ¢ IPUMEHEHNEM Pa3IMYHBIX CIIOCOOOB.
O3HakomieHHe ¢ OONIMMHU BOIPOCAMHU PEIICHHS HEPABEHCTB U
UCIIOJIb30BaHUE CBONCTB M rpadukoB (QyHKUMH MIpU peLICHUH
HEPAaBEHCTB.

Pemenne HepaBEeHCTB M CHUCTEM HEPABEHCTB C IIPUMEHEHHEM
Pa3JIMYHBIX CIIOCOOOB.

[IpumeHeHne  MaTeMaTH4YECKMX  METOJOB JUIsl  pelleHus
coziepKaTeIbHBIX 3a/1a4 U3 Pa3IUIHbIX 00JacTel HAYKH U MPAKTHKU.
WuTepnpeTnpoBaHue pe3ysbTaTOB C Yy4€TOM DPEalbHBIX OrpaHMYEHUI

JIeMEeHTBI K

OMOMHATOPUKH, TEOPUH BEPOATHOCTEH M CTATHCTHKHU

OcCHOBHbIE NTOHATUSA
KOMOUHATOPUKH

H3yuenue mpaBuiia KOMOMHATOPUKH W MPUMEHEHUE MPHU PEIICHUU
KOMOMHATOPHBIX 3a/1a4.

Pemrenne koMOMHATOPHBIX 33724 METOAOM Tepedopa M MO MpPaBUITy
YMHOXEHHS.

O3HaKOMJIEHHE C TMOHITHUSIMH KOMOWHATOPUKH: Pa3MEIICHUSIMH,
COUYCTAHMSIMH, TIEPECTAHOBKAMU B (POPMYIIaMH [T UX BBIYMCIICHUS.
OOBsicHEHUE ¥ IPUMEHEHUE (POPMYJT JIJIsl BEIYUCICHUS pa3MEIICHH,
MepECTAHOBOK M COUETAHUH MPU PEIIEHUH 3a7ay.

O3nakomienne ¢ OnHomoM HeioToHa U TpeyronbHukoM Ilackans.
Pemenne mpakTuueckux 3afay C HUCIOJIb30BAaHUEM IOHSITHH U
HpaBUJI KOMOMHATOPHUKH

DJIeMEeHTBI TeOPpHH
BepoOsiITHOCTEl

N3ydeHune KiacCUYECKOro OINpenesiIeHUuss BEpPOSITHOCTH, CBOWCTB
BEPOSATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEM.

PaccMoTpeHne npumepoB BBIYMCIECHUS BeposiTHOcTel. Pemenue
3a/1a4 Ha BBIYHMCIICHUE BEPOSITHOCTEH COOBITHIA

I[MpeacraBieHue JaHHBIX
(TabdJuubl, IMArpaMMbl,

O3HakoMJIEHWE C TIPEACTaBICHUEM YHCIOBBIX JaHHBIX M UX
XapaKTepPUCTUKAMU.
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rpagpukun)

Pemenue npakTH4ecKuX 3a7ady Ha oOpabOTKY 4YHMCIIOBBIX JaHHBIX,
BBIYHCJICHUE UX XapaKTEPUCTUK

I'eomerpus

IIpssMbIe U MIIOCKOCTH
B IPOCTPAHCTBE

DopMyIMpOBKAa M IMPHUBEACHUE JI0KA3aTENbCTB IPU3HAKOB B3aMMHOIO
pacIoI0KeHUs NPSIMBIX U IIIOCKOCTeH. Pacnio3HaBaHue Ha yepTexax
U MOJIEAX PA3IMYHBIX CIIy4aeB B3aMMHOI'O PACIOJIOKEHUS MPSIMBIX
U TUIOCKOCTEH, apryMEHTHPOBAHUE CBOMX CYXIACHUM.
D@opMyJIUpOBAaHUE  OINpElENIeHU, NPU3HAKOB U  CBOMWCTB
NapajuleNIbHbIX U NEPIEHIUKYJISPHBIX IUIOCKOCTEH, NBYTPAHHBIX U
JUHENHBIX YIJIOB.

BrlnonHeHne NOCTPOEHHUS YIVIOB MEXAY HpPSIMBIMH, MNPSAMOH H
IUIOCKOCTBIO, MEXKY IUIOCKOCTSMH IO ONMCAHUIO M PaclO3HaBaHUE
UX Ha MOJEJIAX.

IIpuMeHeHne NPU3HAKOB U CBOWMCTB PACIOJIOKEHHUS IPAMBIX U
IJIOCKOCTEH IPH PELICHUN 3aaad.

N300paxenne Ha pPHUCYHKaXx M KOHCTPYMPOBAaHHE Ha MOJENX
NEPIEHIUKYIIPOB W  HAKIOHHBIX K  IUIOCKOCTH, IPSMBIX,
NapajuleNIbHbIX IUIOCKOCTEN, YTIIOB MEXKY IPSIMOU U IJIOCKOCTBIO U
000CHOBaHHE MTOCTPOCHHUS.

Pemenne 3amau  Ha BBIYMCICHHME TIE€OMETPUYECKHUX BEIMYHH.
OnucelBaHUE PACCTOSHUS OT TOYKH O INIOCKOCTH, OT IPSIMOH 0
IJIOCKOCTH, MEXJY IUIOCKOCTAMH, MEXAY CKpPEIUBAIOIUMUCS
HOPSIMBIMH, MEKy IPOU3BOJIbHBIMU (PUI'ypaMU B IPOCTPAHCTBE.
DopMyJIMpOBaHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX
(Teopem cymiecTBOBaHHS, CBOMCTBa). M300pakeHne Ha udepTexkax u
MOJIENIAX  pacCTOsIHU M OOOCHOBaHME  CBOUX  CYXACHHIL.
OnpenesleHHMe U BBIUMCIEHHE PACCTOSAHMI B  IMPOCTPAHCTBE.
[Tpumenenue Gopmysa U TeopeM IIAaHUMETPUU AJIS PELIeHHUsS 3ajad.
O3HakoMJIEHUE C MOHATHEM MapajlIeIbHOIO MPOEKTUPOBAHUSA U €TI0
CBOICTBAaMH. dopMynupoBaHue TEOPEMBI 0 101 a a1
OPTOrOHAJIBHOW IMPOEKIUU MHOroyrojbHuka. IIpumenenue teopuu
JUIst 00OCHOBAHHUS MOCTPOCHUN U BBIYMCICHUN. APryMeHTUPOBaHUE
CBOHUX CYXKIEHMI O B3aMMHOM PACIOJIOKEHHHU INPOCTPAHCTBEHHBIX

¢uryp

MHororpaHHuKH

OnucaHue M XapaKTEpPUCTHKA PA3IMYHBIX BUIOB MHOTOTPAaHHUKOB,
NEPEYUCICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHne MHOTOIPAHHUKOB M BBINOJIHEHHE IIOCTPOEHUs Ha
M300paKEHUSIX U MOJIENIIX MHOTOTPaHHUKOB.

Boruncienue JMHEHHBIX 3JIEMEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX
KOH(pUTypausx, apryMeHTUPOBAHUE CBOUX CYKJIEHHUH.
XapakTepucTuka U n300paxeHue CEYEeHMs,  Pa3BEPTKHU
MHOT'OTPaHHUKOB, BBIYUCIICHHUE TUIOIIAIEH TOBEPXHOCTEN.
[TocTtpoenue mnpocTeWIIUX ceuyeHU KyOa, NpU3MBI, MUPaMUIBI.
ITpumenenue (HakToB M CBEJEHUN U3 INIAHUMETPUH.

O3HakomieHHe C BHJAAMM CHMMETpPHIl B  INPOCTPAHCTBE,
dbopmynupoBaHue ONpeAeNeHUul U CBOHCTB. XapaKTepHCTHKA
CUMMETPHUH TeJl BPALEHNUsS © MHOTOTPAaHHUKOB.

[IpuMeHeHMEe CBOMCTB CHMMETPUHU NPU PELICHUU 3a]1a4.
Hcnonp3oBanne NpUOOPETEHHBIX 3HAHUN U HUCCIEAOBaHUSA U
MOJIEJINPOBAHHUS HECIIOXKHBIX 3a7a4.

N306paskeHre OCHOBHBIX MHOTOI'PAHHUKOB U BBINIOJIHEHUE PUCYHKOB
10 YCIIOBUAM 3a/ad
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Tesa 1 MOBEPXHOCTH
BpallleHUus

O3HakoMJIeHHME C BHJAMMU TeJl BpauleHus, (opMyJIupoBaHUE HX
OmnpeleJIeHU U CBOMCTB.

dopMynHpOBaHHE TEOPEM O CEUYeHHHM IIapa IUIOCKOCTBIO U
IUIOCKOCTH, KacaTeJIbHOH K chepe.

XapakTepucTuka M H300paKeHHWE Tl BpAIEHUS, UX Pa3BEPTKH,
CEUYCHHUS.

Pemenue 3amad Ha NOCTpOCHHE CEUEHUH, BBIYUCICHUE [UIMH,
paccTosiHMM, yrioB, Iuiomanei. IlpoBenenue moka3aTeNbHBIX
paccy>XJIeHHI pH pelIeHnH 3a/1a4.

[IpuMeHeHre CBOWCTB CHMMETPUM MpH PEHICHUH 3aJad Ha Teja
BpaIleHusl, KOMOWHAIINIO Te.

N300pakeHne OCHOBHBIX KPYIJIBIX T€J M BBHINOJHEHHE PUCYHKA IO
YCIIOBHIO 33aJ1a4l

I/I3MepeHI/Iﬂ B reoMmeTpuu

O3HakOMJICHHE C MOHATHUSAMHU IUIOMIAJAH M 00beMa, akCHOMaMu U
CBOICTBaMH.

Pemenne 3amay Ha BBIYMCICHHE IUIOMIAJNEH IUIOCKHX (QUTYp C
NPUMEHEHHEM  COOTBETCTBYOIMX ¢GopMyn u  (akroB U3
TUTAHUMETPHH.

H3yuyeHue TeopeM O BBIYMCICHHUH 00BEMOB MPOCTPAHCTBEHHBIX TEIl,
pelleHre 3aja4 Ha MPUMEHeHUe (OPMYJIT BEIYUCICHHSI 00bEMOB.
Wzydenne ¢opMysn ans BBIYHCICHUS IUIOMIANCH MOBEPXHOCTEH
MHOTOTPaHHHKOB M TeJl BPaICHUS.

O3HaKOMJICHHE C METOJOM BBIYMCIICHHUS IUIOIIAJA TIOBEPXHOCTH
chepsl.

Pemenne 3amady  Ha  BBIYMCICHUE IUIOMIAJNEH  MMOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHaThl 1 BEKTOPBI

O3nakomiieHHE C TIOHATHEM Bekropa. HM3yueHue nexkaproBoi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE M0 3aJaHHBIM
KOOpPAMHATaM TOYEK M INIOCKOCTEN, HAX0XKIECHUE KOOPAUHAT TOYEK.
HaxoxzaeHue ypaBHEHMH OKPYXKHOCTH, c(depbl, IUIOCKOCTH.
Brluncnenue paccTosIHUN MEXAY TOUKAMU.

N3yueHne CBOICTB BEKTOPHBIX BEJIMYMH, IPABWI PA3IOKEHHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IpPaBUI HAXOXKIECHUS
KOOpJIMHAT BEKTOpa B IPOCTPAHCTBE, MpPaBHI JACUCTBUH C
BEKTOPaMH, 3alaHHBIMH KOOPIHHATAMH.

[TpuMeHeHue Teopuu NpHU PEIIEHUU 3a1ad Ha JEHCTBUS C BEKTOPaMHU.
WN3ydeHue CKalaspHOrO NPOU3BEAECHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHHUs MpsAMOM U IUIOCKOCTH. IIpumMeHeHMe Teopuu mpH
pelIeHuy 3a7a4 Ha JACUCTBUSA C BEKTOpPaMH, KOOPAMHATHBIM METOJ,
IPUMEHEHUE BEKTOPOB JJIs BBIYUCICHUS BEJIMYMH YIJIOB H
paccTOSTHUN.

O3HakoMJIEHHE C JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUU O
B3aMHOM PAaCIIOJI0KEHHUH MPSMBIX U IIJIOCKOCTEH C HCIONb30BAHUEM
BEKTOPOB

5. OneHo4HbIe cpecTBa JJIsl IPOBeJeHHs TeKylero KOHTPOJIsl yCIeBaeMOCTH U

NMPOMEKYTOYHOM aTTecCTAlMH

5.1. Kpurepuu ouneHKHU pe3yJbTATOB 00yUeHUs

5.1.1. Kputepuu oueHku audp@PpepeHuupoBaHHOI0 3a4eTa
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OueHka 3K3aMeHaTopa,
YpPOBEHb

Kpurepun

«3auTeHo (OTINYHO)»,
BBICOKHI yPOBEHb

oOyyaronuiics ri1y0OKO U IPOYHO YCBOWIJI BECh NIPOTrpaMMHBIN
MaTepHall, HCUYEepIBIBAIOINIE, IOCIE0BATEIBHO, I'PAMOTHO |
JIOTHYECKHU CTPOMHO €ro M3jaraeT, He 3aTPYyJHICTCS C OTBETOM
IpU BUAOU3MEHCHHH 3a/laHusl, CBOOOJHO CIIPABISETCS C
3aJjayaMd = M TNPAKTHYECKUMHU  3aJaHUSMH, IPABUIBHO
00OCHOBBIBAET MPHUHSTHIE PEIICHUS, YMEET CAMOCTOSITEIIEHO
0000111aTh ¥ U3/1araTh MaTepHai, He JOIyCKas OINOOK.

«3auTeHo (XOpOIIIo)»,
MOBBIIIIEHHBIN YPOBEHD

oOyuaromuiics TBEpAO 3HAET MNPOrpaMMHBIH  MarepHal,
rPaMOTHO U 1O CYHIECTBY H3JaraeT €ro, He JOIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, MOXKET
IPaBUJIBHO NMPUMEHATh TEOPETHUYECKUE MOJIOKEHUS U BIIaJIeeT
HEOOXOJUMBIMM YMEHHUSIMH M HaBBIKAMHM IPU BBIOJHEHUU
IIPAKTUYECKUX 3aJaHUM.

«3a4TeHo
(YZ1OBJIETBOPUTEIBHHO)»,
IIOPOTOBBIH YPOBEHb

oOyuaroniuiicsi yCBOWJI TOJBKO OCHOBHOW Marepuall, HO He
3HaeT  OTHEJbHBIX  JeTajei, JOmyCcKaeT HETOYHOCTH,
HEJIOCTAaTOYHO  TMpaBWIbHbIE  (QOPMYJIUPOBKH, HAPyIIAEeT
MOCJIEA0BATEIBHOCTh B U3JIOKEHUHU MPOTrpaMMHOTO MaTepHaia
U UCIBITHIBAET 3aTPYAHEHHUS B BBIIIOJHEHUU NMPAKTHYECKUX
3aJJaHuH.

«He 3aureno
(HEYTOBJIETBOPUTEIHLHO )»

oOyyJaromuiics He 3HAeT 3HAYUTEIBHON YacTH MPOrPaMMHOTO
Marepuaia, JOMyCKaeT CyIIeCTBEHHbIE OMMOKU, C OOIBITUMH
3aTPYAHCHUSIMU BBIIIOJHACT IMMPAKTUYCCKUC 3a/laHUsA, 3aJavuu.

5.1.2. Kpurepumu onieHKH 3K3aMeHa

Onenka ’3K3aMeHaTopa, Kpurepun
YPOBEHb

«OTJINYHO», BBICOKUI OOyuaromuiicss  TOKa3aJl  TNPOYHBbIE  3HAHUA  OCHOBHBIX
YPOBEHb MOJIOKEHUH Yy4eOHOW NHUCUMILUIMHBI, YMEHHE CaMOCTOSATEIBHO

pemiaTh KOHKPETHBIE IPaKTUYECKHE 3a/Jaud IOBBIIIEHHON
CJI0)KHOCTH, CBOOOIHO HCIIOJIb30BaTh CIIPABOUHYIO JIUTEPATYpY,
JeJ1aTh 00OOCHOBAHHBIE BBIBOJIBI

«XOpOILO0», IMOBBIILIEHHBIN
YPOBEHB

OOyuaromuiics  moka3aJl  NpPOYHbIE  3HAHUA  OCHOBHBIX
MOJIOKEHUH y4eOHOM NUCHUIUIMHBI, YMEHHE CaMOCTOSTEIbHO
pemaTbe KOHKPETHbIE NPaKTUYECKUE 3aJauu, NPeayCMOTPEHHBIE
paboueil mporpaMMoil, OpUEHTHPOBATHCA B PEKOMEHIOBAaHHOM
CIPaBOYHOH JHUTEpaType, yMeeT NMPaBUIbHO OLCHUTH
IMMOJIYUYCHHBIC PC3YJIbTAThI.

«YAOBJIETBOPUTEIILHOY,
MIOPOTOBBIN YPOBEHb

O6yanMHﬁCﬂ IIoxKaszajl  3HaHHC OCHOBHBIX  TIOJIOKEHUH
yq66HOﬁ AUCHUIUIMHBI, YMCHHUC IIOJYYHUTbL C IIOMOIIbBIO
npenogaBaTeiid MpaBUJIbHOC peuicHue KOHKpCTHOfI

MPAKTUYECKOM 3a/1auM U3 YKCIia PEAyCMOTPEHHBIX pabouei
IIPOrpaMMOM, 3HAKOMCTBO C PEKOMEHJOBAHHOW CIIPaBOYHOU

«HEYNOBJIICTBOPUTCIILHO»

I[Ipu orBeTe oOy4aromierocss BBISBUJIUCH CYIIECTBEHHBIC
mpoOensl B 3HAHUAX OCHOBHBIX IIOJOXEHHH  ydeOHOM
JUCIUTIITNHBI, HEYMEHHUE C TIOMOUIBIO0 MPETOo1aBaTelNsl MOIYIUTh
MpaBUJILHOE PEIICHHEe KOHKPETHOW MPAaKTHYECKOH 3a/1aun U3
Yuciaa MPEeNyCMOTPEHHBIX paboueil mporpaMmoi ydeOHOU
JTUCIUTITUHBI
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5.1.3. Kputepun o1eHKH NPOMEKYTOYHOH aTTecTaAlNuU

OueHka, ypoBeHb

Kpurepun

«OTIM4YHO», BHICOKUI YPOBEHb

OO6yuaromuiics MPaBIJIHLHO OTBETHUI Ha
TEOpETUYEeCKUEe BOMpochl. [lokazan OTIUYHBIC
3HaHMsS B paMKax yd4eOHOro  Marepuana.
[TpaBUIIBHO BBIMOIHWI MPAKTUYCCKUE 3aJaHUs.
[Mokazan OTHWYHBIE yMEHHS UM BIIAJCHUS
HaBBIKAMHU TPUMCHEHUS TOJYYCHHBIX 3HAHHH W
YMEHHUU MPU PEUISHUH 3a7a4 B paMKax y4eOHOro
matepuana. OTBETHI Ha BCE JOIMOJHHUTEIbHBIC
BOIIPOCHI

«Xopouioy», MOBBIIICHHBII yPOBEHb

OOyyaromuiics ¢ HEOOJBIIUMH HETOYHOCTSIMH
OTBETWJI Ha TeopeTudeckue Bompocsl. Ilokazan
XOpOIIIMe 3HaHUS B paMKax y4eOHOro Martepuania.
C HeOONBIIMMHU  HETOYHOCTSIMH  BBITIOJIHHII
npakTuyeckue 3amaHusa. [lokasan  xopomue
YMEHUST W BIAJCHUS HABBIKAMU NPUMEHEHUS
MOJIYYEeHHBIX 3HAHWH W YMEHHI NPHU pelIeHUun
3a7a4 B paMKax ydeOHoro marepuana. OTBETHI
Ha OOJIBIIMHCTBO JOMOJHUTEIHHBIX BOIPOCOB

«Y 1OBIIETBOPUTENBHO», 0A30BbI YPOBEHb

OO0yyaromuiicsi ¢ CylmecTBeHHBIMA HETOYHOCTSIMU
OTBETHJI Ha TeopeTHdeckue Bompockl. [lokazan
YAOBJIETBOPUTEIbHBIC 3HAHHUS B paMKaX y4eOHOTO
Marepuana. C CyHIECTBEHHBIMH HETOYHOCTSIMHU
BBITIOJTHUJI ~ TIpakTH4Yeckue 3ananust. [lokazan
YIOBJIETBOPUTEIIBHBIE  YMEHHUS W  BJIAJCHUSA
HaBbIKAMH TPUMEHEHUS TMOJYUYCHHBIX 3HAHUA H
YMEHHUH MpHU pEelIeHUH 3a/ad B paMKax y4eOHOro
Martepuana. JlomycTuia MHOTO HETOYHOCTEH MpHU
OTBETE Ha JIOTIOJHUTEIbHBIE BOIPOCHI

«HeynoBneTBOpUTENBbHO», HU3KUH YpOBEHb

OOyuaromuiicss mpu OTBET€ HA TEOPETHUECKHE
BOIIPOCHI M IIPU BBINOJHEHUHU IPAKTHYECKUX
3alaHUl  MPOAEMOHCTPUPOBAI  HENOCTATOYHBIN
YPOBEHb 3HAHWI M YMEHUU IpU PELICHUH 3a7a4 B
pamkax ydeOHoro marepuana. Ilpu orBerax Ha
JIOMIOJIHUTEIbHBIE BONIPOCH! OBLIIO JOMYIEHO
MHOKECTBO HENPABUIbHBIX OTBETOB

5.1.4. Kpurepuu ouneHKH KOHTPOJIbHBIX padoT

OueHka, Kpurepun
YposeHn
«OTJIMYHO», BHICOKUI Pabota, BEINOIHEHHAs MOJHOCTHIO 0€3 OMIMOOK U HEJOYETOB
YpPOBEHb
«XOPOILIO», MOBBIIIEHHBIN PaGoTa, BbIIOJIHEHHAs MOJIHOCTHIO, HO NPU HAJIWYUU B HEH HE
YPOBEHB Oonee onHOI Herpy0oil omMOKM U OIHOTO Hexodera, He Ooiee
JBYX HEJJOUETOB
«yZlOBJIETBOPUTEIIBHO, OOyuaromuiicss NpaBUIBHO BBINOJHWI He MeHee 2/3 Bcel
MOPOTOBBIA YPOBEHB paboThI WM JOMYCTUI HE Oosiee 0AHOM rpyOoi OmMOKH U ABYX
HE/I0ueToB, He Oosiee OJHOM TpyOoil U onHON HEerpyOoil OomuoOKH
«HEYIOBJIETBOPUTEIIEHOY OOyuaromuiicss MpaBUIIBHO BBINOJIHEHO MeHee 2/3 Bcel paboThl
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5.1.5. Kpurepuu onieHKH YCTHOTO Onpoca

OneHka, ypoBeHb

Kpurepun

«OTIHYHOY, BEICOKUH
YpPOBEHb

BeicTaBnsercs, ecnu oOydarouiuiics IocCiIeI0BaTEIbHO, YETKO,
CBA3HO, OOOCHOBAaHHO U 0€30mHO0YHO W3NIaraeT Yy4eOHBIH
MaTtepuall; JaeT OTBET B JIOTMYECKOW IOCIIEI0BATEIBHOCTH C
UCIIOJB30BAaHUEM  MPUHATONM  TEPMUHOJOIMHU;  MOKa3bIBAET
MOHUMAaHUE CYIIHOCTH pacCMaTPUBAEMBIX MOHSITUU, SABICHUU U
3aKOHOMEPHOCTEM, Teopuil, B3aUMOCBSI3EH; yMEET BBIICIATH
TJaBHOE, CaMOCTOSATEIbHO MOATBEPKIAATh OTBET KOHKPETHBIMHU
npuMepamMu, (akTamMH; CaMOCTOSTEIBbHO AaHAIM3UPYET W
0000111aeT TeOpPeTHUYECKU MaTepuai; CBOOOIHO YCTaHABIIUBACT
MEeXIpeJAMeTHbIe (Ha OCHOBE paHee NPHOOPETEeHHBIX 3HAHWM) U
BHYTPUIIPEIMETHBIE  CBSI3M; YBEPEHHO U  0€30IHMO0YHO
IMPUMCHACT IIOJIYYCHHBIC 3HAHHA B PCHICHWHW HOBLIX, PAHCC HE
BCTPCYABHINXCA 3aAda4d, pallMOHAJIbHO HCIOJb3YET CIPABOYHLIC
MaTepHabl, y4eOHUK, JOTIOJIHUTEIBHY IO JIuTEeparypy,
NPUMEHSET YMOPSAJOYCHHYIO CHCTEMY YCJIOBHBIX 00O3HAYCHHI
IIpU BEJACHUHU 3alMCE, CONMPOBOXKIAIOUIUX OTBET; IONYCKAaeT B
OTBETE HEJ0YEThI, KOTOPHIE JIETKO HCIPABISET MO TPEOOBAHHIO
IIpEenoaaBaTes.

«X0poI110», MOBBIIICHHBII
YpPOBEHbB

BeicTaBnsercs, ecnu oOydaronuiics IOKa3blBaeT 3HAHHE BCETO
U3y4YEHHOro y4eOHOTro Marepuajna; JaeT B  OCHOBHOM
OpaBUJIBHBIM  OTBeT; ydeOHBIi  MaTepuan  HM3jaraer B
00OCHOBAHHOH JIOTHYECKOW IOC/IEeNI0BaTEIbHOCTH, IPH 3TOM
JONyCKaeT OJHy HerpyOyro omubky wuiaum He Oosiee IBYX
HEJI0YETOB B  HCIOJIB30BAHUU  TEPMHUHOJOTHH  Y4eOHOTO
npeaMeTa, KOTOpble MOXET MCIPABUTh CaMOCTOSITENIBHO;
aHAJIM3UpYyeT U 0000111aeT TeoOpeTUUeCKUil MaTepuai; codo1aeT
OCHOBHBIE IIpaBMJIa KyJbTYpbl YCTHOW peuM; IpUMEHSET
YHOPSA0OYCHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUH MPU BEIEHUU
3anucel, CONpPOBOXKAAIOIIUX OTBET.

«Y 1OBIIETBOPUTEIILHOY,
6a30BbIi YPOBEHb

BricTaBnsercs, ecnu o0ydaromuiics: T1EMOHCTPUPYET YCBOSHHUE
OCHOBHOT'O COZIep>KaHMs y4eOHOro maTepualia, UMeeT MpoOebl,
HE TMPENSATCTBYIOIIHE JalbHEHWIIEMy YCBOCHHIO Yy4eOHOTO
MaTepuana; NPUMEHsET IOJyYeHHbIe 3HaHUS TNpPU OTBETE Ha
BONIPOC, aHaJW3€ MPEUIOKEHHBIX CHTyallMii 1o o00pasimy;
JOITYyCKaeT OMMOKU B MCIIOJIB30BaHUU TEPMHUHOJIOTUU YYEOHOTO
npeaMeTa; IO0Ka3blBaeT HEAOCTATOYHYI C(HOPMUPOBAHHOCTH
OTIENBbHBIX 3HAHMW W yMEHHH; BBIBOABI H 0000mIeHUS
apryMeHTUpYyeT ciabo, AOMyCKaeT B HUX OIIMOKU; 3aTPpyaHACTCS
Npu aHaimu3e U 0000meHun y4eOHOTO MaTepuana; [aaeT
HEMOJIHBIE  OTBETHl HAa  BONPOCHl  NPENOJaBaTels  WIH
BOCIIPOU3BOJUT COJIEp)KaHUE paHee IMPOYUTAHHOTO Y4eOHOro
TEKCTa, c1a00 CBSI3aHHOTO C 3aJaHHBIM BOMPOCOM; HCIOJIb3yeT
HEYIIOPSIIOYCHHYI0 CHCTEMY YCJIOBHBIX OO0O3HAue€HUU IpH
BEJICHHUH 3aITHCEH, COIPOBOXKIAIONINX OTBET.

«HeynoBneTBOpUTEIBLHOY,
HU3KHUI yPOBEHb

BeicTaBmisieTcsi, ecau OOyYalONIUICSA: HE pPAaCKpbUl OCHOBHOE
coJlep)KaHHe ydeOHOro MaTepHaja B Tpeiesiax IOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSATHh HMCIOIITUECS 3HAHUS K PEIICHHUIO
KOHKPETHBIX BOIIPOCOB M 331a4 1Mo 00pasily; JOMyCKaeT B OTBETE
Oosiee MBYX TpyObIX OIMIMOOK, KOTOpPbIE HE MOKET HCIPaBHUTh
JlaKe MPU MIOMOIIU 00yYaIOIUXCsI U MPENo1aBaTels.

35




5.2. OueHo4yHblIe CpeACTBA JJIA NPOBeACHHUS TEKYLIEro KOHTPOJISl YCIIeBAeMOCTH
5.2.1. Bonpocs! AJ1s1 KOHTPOJIBHBIX pPadoT

1. PesynpTaToM OKkpyrieHus uucia 1,1763 ¢ TOYHOCTBIO 10 COTBIX SIBISETCS YHCIIO:
1) 1,18,
2) 1,17,
3) 0,18,
4) 1,20,
5) 1,176

2. Beimmonaure IeWCTBUS:
1 5 7
a)_+_; 6) _ — .
g8 8 15 15

3. Bemmonuure geiicteust: 1,2+ (1,05 -0,4-1 ,5).

2 4
4. Boimonuute nenenue: | lg :3 g

5. HaliinTe 3HaUeHHUE BBIPAKECHUS
(3v3)
)" 15
6)3° 2557
15 1 1
6. Ypocrure: @°6°a°6 °

3 5 5 1
7. Yopoctute: q¥g?® :(al’fe g\

\ )

3 5 5 1
8.Yupocture: a%g% :(a"fe g\

\ )

9. Berunciure:

a)(5+1)(=2+3i),
0) i
1+i
10. HaiinuTe 06nacTh onpenenenus QyHKIUHM U 061acTh 3HaueHui GyHKuuu y =16 —x? .
11. TIpoBepbTe HYHKIUIO HA YETHOCTD ¥ = x¥+ x.
12. Haiinute Hynu ¢QyHKIMH Y = xx -1

13. ITo rpaduxy HekoTopoi (GyHKIMU y= f (X) HaaUTE IPOMEKYTKH BO3pPACTAHUS
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14. Tlo rpaduky pyskumu y= f(x), n300paKCHHOMY Ha PHUCYHKE OIPEIASIUTE, IBIISCTCS TN
(GyHKIHS YeTHOW WM He4eTHOW. OTBET MOSICHUTE.

a)

y1l

6)

)
—
—<
M

¥

=
"><

r) ‘\lb

1A
1 X

|

15. ITo rpaduky pyskumu y= f(x), n300paKCHHOMY Ha PUCYHKE OIpECIUTe:
a) MPOMEXXYTKHU BO3pACTaHUS U YOBIBaHUS JaHHOW (PYHKIUU;
0) ee HauMeEHbIIEe 3HAUYCHUE;B)
HYJIU QYHKLHH.

16. Halimure MHOXXKeCTBO 3HaueHUi (QyHKIUU:

17. Haitgure o6nacth onpeaeacHus GyHKITUHU:

37



a) y =logs (2x-6)
6) vy =logi (1-4x)

3
18. Pemute ypaBHenue: logz(2x-1) = 3.

19. Pemute ypaBuenue: 27 = 31

110g4

20. Beruncnure: 32_ 3

1

21. Pemure HepaBeHcTBO: 87! > _

8

22. Beruuciure: 160-5s'?

23. Pemute HepaBeHCTBO: loga(7 — x) < 3.

24. Pemiute ypaBHeHue: 752 — 14 - 7*=5,

25. Pemute HepaBeHctBo: log7 (x — 1) < log7 2 + log7 3.

26. Haiiaure npon3BOAHY0 QYHKIMH: Y = X + €%,

27. Haiigute 3Ha4eHUE IPOU3BOIHON QYHKIMU: Yy = €* B Touke Xo = 0.
2x-1

28. Haiinute nmpous3BoaHylo QyHKIuM: Y = €

29. Pemute ypaBHeHHE: €OSS5x — cos 9x = 3sin 7x,

30. Pemnte ypaBHeHuUE: sin2x = \/E - SInX.

31. Peumte ypasrenue: SINSX - cOS3x = sin 6x - COS2x.

2 : . 3w
32. Pemmure ypaBHenue: COS~ X — 381N X - COSX = Sin .

2
33. Pemute ypasuenue: 58in’ x — 4 cosx - sinx + 3cos? x = 2.

34. Pemnte ypaBHEHHE: \/§ COS2 x —sinx - cosx = 0.
1-sin 20 /l—z‘gocY
Hsin2e = -

35. JIoKa)KHUTE TOXKIACCTBO:

\ 1+ 1o
)
36. Jlokaxxute TOXKAECTBO: tg(ﬂ +o) = 1+ sin2a .
4 cos2a

37. Jlokakute TOKIECTBO: | — sin? o — cos? o = 1—sin2 20 -
2

38. Tlox kakum yriaom k ocu  OX HakJIOHEHa KacaTelbHas, MPOBEJACHHAs K KPUBOU

y=x>—x*=Tx+6 8100y M0(2; —4)?
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Inx +2
39. Haiitu Touku kcTpeMyMa QyHKIMHU: ) = —————

1

40. Jloxasats, 4to Qynkuus ) = X + 72 BO3pacTaeT Ha BCEH YMCIOBON MPSAMOIL.
I+x

41. Hano: f(x) - . 2 4 . Haiitu cymmy kopueit ypasrenus f (x) = f'(x).
-X

X

o =13 = 2 .
42. Uccnenyiite pyHnkmuio V=X jx +3 Ha MOHOTOHHOCTB 1 skcTpemyMbl. Haitnure

HauOosbIIee 3HaUeHNE (DYHKIIUU HA OTPE3Ke [—1; 1].

43. BeiuncauTe WHTETrpal:

2 2
2) !‘(sz _4x+x—2de

44. BeluucauTe mwiomaas (GpUrypbl, OrpaHMIEHHON JUHUAMHA: y =6+x—x*, y=6-2x.

45. IToctpouts ceuenne BKL. Touku K u L — cepenunsl pebep. Jlokaxure, 4TO MOCTPOESHHOE

CCUCHUC — MapaJuiejIiorpaMm.
B1 C1

46. Haiinure miomans rpann ADC. Pebpa AB, BD, BC — paBHBI U Bce IUIOCKHE YTJIBI IIPH
BepminHe D — npsmMble.

B
47. B ocuoBanunu nupamusipl SABCD napannenorpamum. [IpoBectu ceuenue uepes peopo AD u
touky K pebpa SC. O0bsacHUTD, Kakas purypa nojayqmsiach B CEUHCHUU.
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D

48. Tloctpouts ceduenue mwiockoctbio PTN, rae Touku P u T — cepenunnt pedep AS u BS.

OOBsICHUTD, KaKas GUrypa noJiy4miach B CCYCHUU.
S

B

49. TlocTpouTh cedeHue MIOcKOcTbio NMP.
M

N

50. IToctpouTts ceuenne ACP, rne P — cepenuna pedpa. O0bsCHUTD, Kakast pUrypa Mnojayuuach

B CEYEHUHU.
B1 c1
P
D1
A1 M
K
B c
A D

5.2.2. YcTHBbIil onpoc

1. Yto Takoe 0ObIKHOBEHHAsA 1poOb? 3anuch 0OBIKHOBEHHOI 1po6u. OCHOBHOE CBOHCTBO
npo6u. [IpuBectu npumepsl.

2. CnoxeHue U JejieHne 00bIKHOBEHHBIX 1po0eil ¢ pasHeIMU 3HamMeHaTtensiMu. [IpuBectu
MIPUMEPBIL.

3. YMHOXXeHME U BblYMTaHUE OOBIKHOBEHHBIX Ap00Oe€i ¢ pa3HbIMU 3HAMEHATEISIMU.
IIpuBectu npumepsl.

4. Yto Takoe necATHYHas ApoOb? 3amuch AecsATUYHON Apobu. ITpuBecTu mpumepsl.
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5. CnoxeHue U JelieHHe JecATUYHbIX apodeit. IIpuBectu mpumepsl.

6. YMHOX€HUE U BBIUMTaHUE AECITUYHBIX ApoOel. [IpuBectu mpumepsl.

7. Yto Takoe anredOpamueckas ApoOb. [IpuBectu mpumepsl.

8. OcHOBHOE CBOMCTBO anreOpandeckoit npodu. [IpuBecTH mpumepsl.

9. Cnoxenue u neneHue anredpamdeckux apodeit. IlpuBectu nmpumeps.

10. Boruntanue u ymHOXeHHE anreOpamueckux apoOeit. I[IpuBecTu mpumepsl.

11. Yro Takoe cTeneHb ¢ HATypaJIbHBIM Moka3aTenaeM? CTeneHb MOJI0KUTEIBHOIO YUCia
c moObIM mokazareneM. CTeneHb OTPHUIATEIBHOTO YMCIA C YETHBIM Ioka3areneM. CTeneHb
OTPHULIATEJILHOI0 YHCJa C HEUETHBIM NoKa3aTeseM. [IpuBectu npumepsl.

12. CpoiicTBa CTENEeHHU € LeabIM noKasareseM. [Ipusectu npumMepsl.

13. Yro Takoe ypaBHenue? KopHu ypaBHeHHMsA? YUTO 3HAYUT PEIIUTH YypaBHEHHE?
IIpuBectu npumepsl.

14. Anroput™m pewenust ypaBHeHui. [IpuBecTu npuMepsl.

15. Anroputm pemieHust [poOHOro ypaBHeHUs. lIpuBecTu mpuMepsl.

16. KBagpaTHblii KOpeHb. ApudMETHYSCKUI KBaJpaTHBIA KOpeHb. [IpUBECTH MpUMEpHI.

17. CoiicTBa apu(pMeTHIECKOro KBaapaTHOro KopHs. [IpuBecTH mpuMepsl.

18. VpaBHenue x> = a u ero KopHu. [IpuBecTr MpUMepHI.

19. CsoiicTBa kBagpaTHeIX KopHeH. IlpuBectu npumep.

20. KyOunueckuii kopenb. IlpuBectu npumepsi.

21. JlaliTe ompejeneHNe YNCIOBON (DYHKIIHH.

22. Yro Takoe apryMeHT (pyHKIIUHN?

23. Yro HazpiBaeTcsi 00JacThiO omnpeneseHust QyHKIuu?

24. Yto Takoe 00sacTh 3HaUCHUS QYHKIIHH ?

25. Uro HaszwiBaeTcs rpadukoM (GpyHKIHN?

26. Kakue npeoOpazoBanus rpaduxoB yHkimii Bel 3Haere? [lepeuncnure.

27. Naiite ompeneneHue 4€THOM (GyHKLIUU.

28. Kakas ¢pyHKIHS Ha3bIBaeTCsI HEUETHOM ?

29. Ha3zoBute ocobeHHOCTh rpaduka 4€THOU QyHKIUN.

30. KakoBa ocoOeHHOCTh Tpaduka He4ETHOW (YHKLIUU?

31. Kakas ¢pyHKIIMS Ha3bIBACTCS MTEPUOIUISCKOM ?

32. Kakas ¢pyHKIUS Ha3bpIBaeTCs Bo3pacTaronieil Ha MHOKecTBe P?

33. Kakas ¢yHkims Ha3pIBaeTcs yObIBaronied Ha MHOXecTBe P?

34. Kakas To4Ka Ha3bIBaeTCsl TOUKON MUHUMYyMa QyHKIIHH?

35. Kakas Touka Ha3bIBaeTCsl TOUKOW MakcuMyMa (QpyHKIMH ?

36. Kak Ha3pIBalOTCA TOYKM max ¥ min?

37. CpopmynupyiiTe onpeaesenue gorapugpma, OCHOBHbIE CBOMCTBA JTOTapU(MOB.

38. Uro Takoe paguanHas mepa yria?

39. ChopmynupyiiTe OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA.

40. Pemienue mpocTedIMX TPUTOHOMETPUUYECKUN ypaBHEHUI.

41. JlaiiTe ompezeneHue MPOU3BOIHON (QYHKINHU, CHOPMYIUPYHTE OCHOBHBIC MpaBUIIA
mudpepeHIMpoBaHHUS.

42. YpaBHeHue KacaTenbHOUW K rpaduky (yHKIUH.

43. ChopmynupoBaTh CBOWCTBA Mapajiesienumnena

44. laTe onipeniesieHue teTpasapa. HazpaTe ero aneMeHThI

45. latb onpeneneHue napamienenunena. Ha3zpate ero 3ineMeHTbI

5.3. OneHo4YHBIE CPeACTBA JJIA IIPOBEJICHUsS MPOMEKYTOYHOH aTTeCTALUH
5.3.1. BonpochI 1151 NIPOMEKYTOYHON aTTeCTANNH

1. Ilensle 1 panuOHaIbHBIEC YUCIIA.
2. JlelicCTBUTEIbLHBIC YHCIIA.
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3. [IpubnmKkeHHbIe BBIYMCICHUS.
4. KoMmmiekcHele yucia.
5. ApudmMerndeckue onepanuy HaJl KOMIIJIEKCHBIMHA YHCIIaAMH.

6. OOnacTp OIpeaeseHus] 1 MHOXKECTBO 3HaUYCHUH; rpaduK (QyHKIHH, TOCTPOCHUE

rpadukoB GyHKLIHN, 3aJaHHBIX PA3IMUYHBIMU CIIOCOOAMU.
7. MOHOTOHHOCTb, Y€THOCTh, HEUETHOCTh (DYHKITHI.
8. ObsacTh onpesaeseHus U 006JacTh 3HaUYeHUH 00paTHON QPYHKIIUH.
9. I'paduk oOpaTHOW PYyHKIHH.
10. Kopens n-oii cTeneHu.
11. KopHu HaTypanbHOU CTENIEHH U3 YUCIA U UX CBOWCTBA.
12. IIpeoOpa3zoBaHue HppalMOHAIBHBIX BBIPAXKECHUH.
13. Crenenu ¢ palMOHAJIBHBIMU IIOKA3aTENISIMU, UX CBOUCTBA.
14. IlpeoOpa3oBaHKe CTENEHHBIX BBIPAXKEHUH, UCIIONIB3YysI CBOMCTBA CTENEHEH.
15. Crenenn ¢ AeWCTBUTEIbHBIMY IOKA3aTENAMHU, UX CBOWCTBA..
16. Jlorapudm. OcHOBHOE JOTapu(HMUIECKOE TOKICCTBO.
17. JlecaTnuHble U HaTypaJlbHbIE JOTapU(MBbI.
18. IIpaBuna nelcTBuil ¢ torapupmMami.
19. Onpenenenne nokaszaTeabHON (QYHKIUH, €€ CBOMCTBA U rpaduk.
20. Onpenenenus norapudmuyeckoil GpyHkIMU, ee cBoiicTBa U rpaduk.

21. Pemenue mnpocTEHIIMX TMOKAa3aTEIbHBIX M JIOTapU(PMUUYECKUX ypaBHEHUIH

HEPaBEHCTB.
22. Papnannas Mepa yria.
23. CuHyC, KOCHHYC, TAHT€HC U KOTAHI'€HC YUCIIA.
24. OCHOBHBIE TPUTOHOMETPUUYECKUE TOMKIECCTBA.
25. ®opMyibl IPUBEAECHHUS.
26. GOpMYIIbI CIOKEHHUS.
27. CuHyC, KOCHHYC U TaHT'€HC CYMMBI U Pa3HOCTH JBYX YIJIOB.
28. CuHycC 1 KOCUHYC JIBOMHOTO yTIIa.
29. ®opMybl IOJOBUHHOTO YIJIa.

30. IIpeoOpa3oBaHuE CyMMBl TPUTOHOMETPHUECKUX (YHKIHMI B NMPOU3BEICHHE U

IIPOU3BEJCHUS B CyMMY.
31. ApkcuHyC, apKKOCHHYC, apKTaHI€HC YHCIIa.
32. IIpocreiiiine TPUrOHOMETPUUECKUE YPAaBHEHUSI.
33. Ilpocreiiine TPUrOHOMETPUYECKHUE HEPABEHCTBA.
34. Tpuronomerpuueckue GpyHKINH, UX CBOMCTBA U IpadUKU.
35. OGparHble TPUTOHOMETpUYECKUE (PYHKIIMH, UX CBOWCTBA U I'pa)UKH.

5.3.2. 3apanus aas guddepeHIUPOBAHHOTO 3a4eTa

3ananue Ne 1. Pa3BurHe NOHATHA 0 YHCJIE
1. BemmonHuTe IeUCTBUA: §

2. Beimonnure aeicTBus: |
3. BrimoiHuTE IEWCTBHUL: -+ .

4. BpINOTHUTE NEUCTBUL:

2812

5. Jano: z; =3+4i, z,=-1+3i, Toraa MOoIyJb NPOU3BENCHUS | Z; - Z, | paBeH ...
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6. KommiekcHoe uncio 1+2i B TpUrOHOMETpHUYECKOW ¢opme r(cosq) + isin(p) UMeeT
MOJYJIb, PaBHBIM ...
)5
2) 43
31

&

3ananune Ne 2. @yHKUMH, UX CBOMCTBA U rpauKHU

1. Ha otHOM M3 cllelyIOIUX PUCYHKOB HU300paxkeH rpauk He4eTHON QyHKIHUH. YKaKUTE 3TOT
PHUCYHOK.

2. YKaxXuTe MHOKECTBO 3HAUYCHUN
byHKIMH, TpaduK KOTOPOH HM300paXkeH
Ha PHUCYHKE.

H[-3;7)
2) [-3;-2] U [25 5] 1 7
3) [~ 4; 3] [ 4~ «

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

3. Haiimure obnacth onpeneneHus GpyHKIUHU f(x)=
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1 [0; 3) U (3; +x)

2) [0; + )

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

4. Yxaxure rpadpuk QyHKINH, BO3pacTaroiieid Ha oTpeske [—3; 2].

3)

5. Vkaxute rpa¢uk He4eTHOW (YHKLHUU.

Do
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3aganue Ne 3. KopHu, cTenneHu u Jiorapumsl
R
Om? -m ?
1. Yopoctute BbIpaXkeHue: T
1) 9m’
2) 9m
3)9
4)
m®

2. Beruucnure: 4 8-27.
1) 36;
2) 18;
3)6;
4) 12.

W N
w s

3. IlpencraBbTe B BUJIE CTENIEHU BBIPaXKEHUE: 5
8

1) 25°
8
2) 59
3) 25°
4) 5°
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3

4. Berancmmre: 252 —0,25.
1) 37,25:
2) 14,75;
3) 124,75;
4)26,25.

3/
5. YopocTuTe BBIpaKEHHE: 25b2 -3 5b4 .

1) 5b°
2) 25b

5 ¥s0?

4) 5b

6. Haiiure 3HaueHue BopaxeHust  log 5b , ecnu logs b3 =9.

1) 27,
2) 6;
3)3;
4) 12.

7. Beraucnure: logs 0,04+ 2log> 5.
1)0;
2) 3;
3)-1;
4) log,5.

8. Haiinure 3nauenne logs(9h), ecamnlogs b=S5.
1) -8;
2) 10;
3) 7
4) 25.

1 0,5x—1
9. YKakuTe MPOMEXKYTOK, KOTOPOMY TPUHAICKHUT KOPECHb YpaBHEHUS |(_) =4,
\8)
D [-3;-1D)
2)[- L 1
3) [153);
4) [3;5).

10. Ykaxkute npoMexXyTOK, KOTOpOMY NPHHAJUICKUT KOPEHb ypaBHEHUs
log2(x +1) = log2 (3x)

1) (— 00; — 1)

2) (-1;0)

3) [1;0]

4) (O; + oo)
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11. Cpenu 3ananHbIX GYHKIMH yOBIBAIOIIMMU SIBISIOTCS:
T X

ol

(1Y

27 (3)

3 =3

[ \XH3
4) Va __KEJ
5) ys — 2X+1 _3
6) Y6 =2

12. Vkaxure rpaduk ¢yHkimu, 3aganHoi popmynoin  y = 0,5*.

-----------------------

nooLh A

YRR I R EEEEEEEEE R

................................................

13. YkaxuTe MHOXKECTBO 3HayeHUH (yHkuum: y = 2% +5.
1) (5; + );
2) (0; + 0);
3) (= oo; + 0);
4) (7; + ).

14. Jlorapudmuueckoil He sBisgeTcss QyHKIM, 3a1aHHAs GOPMYIIOi:
1) y=log x

2

2) y:log_ﬁ\/;

3Hy=2"
4 y=log, ¥ |
5) y=logﬁx

6) y =log'i{~x)
15. Jlns kakoil W3 yKa3aHHBIX (QYHKIMH OOJNACTBIO OMNpENETIEeHHs SBISETCS MPOMEKYTOK
(2; + oo)

1) y =log2 (x-3)

2) y=log, GJ
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3) y=log2 (2-x)
4) y =log> (x—Z)

5)y=Ig(2-x)
16. YKaxuTe pucyHOK, Ha KOTOPOM H300paxeH rpaduk GyHKITUN
a) y=logy x;
4
0) y=Ilogs x.
1)
Yy
A
I~
. > X
01
2) y
A
-/1
. —> X
0 1
3)
A Y
1 ®
> X
0 1'\
4)
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S)

17. ®yukus 3agaHa rpaguKoM:

Ay

of X

VYxkaxure O6HaCTb ONPCACIICHUA
) (<oi40)

2) (0;+00)

3)(0:1]

4) (1;+0)

5) [15+0)

18. YkakuTe Bce 3HAYEHMs apTyMeHTa, IpH KOTOpPBIX (yHKmusS Y = [g (x + 2) +1g (3 - x)

oIIpe/ieNeHa:
1) (-2;3)
2) (—oo; - 2) u(3; + oo)

49



3) (<25 + )
4) (—o0;3)
5) (3;+00)

19. Haiijure mMHO)ecTBO 3Hauennii Qpynkuuu y = 0,5+/og1 x :
1) (o0 + o)
2) (—30,5)
3) (0.5; + )
4) (=90;0,5)(0,5; + o)
5) (0;+ )

20. I'padux pyukuuu Y = [0g, X moxer 6biTh momyuen us rpaduxa Gpynkuun y = [ogs X :
3

1) cUMMeTPHYHBIM OTOOpPa)KEHUEM OTHOCHTEIBHO ocu Oy ;
2) CHMMETPHYHBIM OTOOPaKCHHEM OTHOCHUTEIBHO ocH Ox ;
3) cxxaTtieM OTHOCHTENBHO ocH OX ;

4) pacTspKeHHEM OTHOCUTENBHO ocu Ox

5) ocTaHeTcs TeM Ke.

21. Ha oqHOM U3 PUCYHKOB H300pakeH rpaduk GyHKIHU ) = log3 X.

VYKaXuTe 3TOT PUCYHOK.
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3ananue Ne 4. OCHOBBI TPUITOHOMETPUH
Y

1. Ynpocrure Beipaxkenne sin asin 20 + €os(— + o) + cos oL cos 20 .
2

1) 0;

2) 2cosa;

3) cosa + sina;
4) coso — sina.

2. YupocTuTe BhIpakeHUE 3COS2 X + 3sin2 x—06.
1
2) -5;
3)3;
4) -3.

1

3. Haiigure tgou, eciam cosoL = —

J5

T
u—_ <o < 0.

[\

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

n J3
4. Peminte ypaBHEHHE COS(— + x) =
2 2

n-1T
) (_1) 16+Tcn, ne/z

1

2) £ +2nn, ne Z

(O8]

n-1T
3) (_1) 13 +7n, ne Z

n I
4) (_1) 3 +7n, ne/
1

5. Pemnre ypaBHeHHE Sin3x = = .

2

D (-D"-EpEy,
9 3 ne”z

2)i£+2_nn, neZ
18 3
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HEEDN" L+ Ry pez
18 3

T 2T
4) =+ =n, ne7

9

8. HaitnuTe KopeHb ypaBHeHUs sin2X — 4cosx = 0, mpuHauIeKanuii orpes3ky [27; 37].

T
1) —
3
5t
2) 2
Or
3) 4
13n
4) 6

9. Ha pucynke nzoOpaxeH rpadpuk GyHKIHHU:
V

A

4
N
= I

ﬁ e . g > X
3 2 2 )
1) y=cigx,
2) y=sinx;
3) y=1gx;
4 y=-1gx;
5) y=1g2x.

10. Vkaxkure Hambosbluee 3HaueHHe (QyHKuuH ) =1— cos3x.
11;
2)2;
3)0;
4) 4.

11.Yétnas unm HeuéTHas pyHkuus [ (X) =1+cosx?

1) u€tHas;
2) Heu€THas;
3) Hu y€THas1, HU HEUETHAS.
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12. Haiiiure MHOXXECTBO 3HA4eHUH (QYHKIUM y =sinx+2.

D[=1;1]

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

0NN B WN -

\O

5.3.3. Bonpocsl 1151 3K3aMeHa

. lIpenen mocnenoBatensHOCTH. [Ipenen ¢yHkumu.

. [lonatne o nmpousBogHON (PyHKIMH, €€ reOMeTpUUecKuil U (GU3NIeCKuid CMBICI.

. [Ipon3BoHBIE CyMMBI, Pa3HOCTH, IIPOU3BEACHHS, YaCTHOIO.

. IIpon3BoIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (YHKIIHH.

. YpaBHEHHE KacaTeIbHOU.

. BozpacTtanue n yosiBanue GyHKIIUU. DKCTPEMyMbl QYHKIUH.

. Bropas nmpousBoaHasi, ee reoMeTpUIeCKUi U (PU3MUECKHI CMBICII.

. [IpumeHenne MpoM3BOJHON K MCCIENOBAaHUIO (PYHKIMN M MOCTPOCHHUIO TPadUKOB.

[IpuMeps! UCIIONB30BAHUS MPOU3BOJHOM JUIS HAXOXKIACHUS HAMJIy4YUIEro PEUICHUS B

MPUKIAJHBIX 3a7a4ax.
10. [IepBooOpa3Has, MpaBWJIO HAaXOXKACHHSA, OCHOBHOE CBOMCTBO MEpPBOOOpPA3HOM.

11

. HeommpeneneHHbIil ¥ oNpeAe€HHBIN U UHTETPAJl.

12. ®opmyna Herorona—IJleiiOHuma. Beruucienue mHTErpanos.

13

. HpI/IMeHeHI/IC OMPCACIICHHOIO MHTCIpaia JIA HAXOXACHUA IJIOoIIaIn KpHBOJ’IHHGﬁHOﬁ

Tpaleunu.

14
15
HOBBIX HE
16
17
18
19
20
21

. PaBHOCHIBHOCTH YpaBHEHUH.

. OCHOBHBIE NpUEMBI PEIIEHUs YPAaBHEHUU (pa3iioKeHUE HA MHOKHMTEIHU, BBEJACHUE
M3BECTHBIX, MOJICTAHOBKA, TpapUIeCcKuii METON).

. Cucrtemsl ypaBHEHMI. PaBHOCHIBHOCTD CUCTEM YpaBHEHUH.

. PaBHOCHIIBHOCTH HepaBeHCTB. OOacTh JOMYyCTUMBIX 3HAUYCHUH HEPaBEHCTB.

. OCHOBHBIE NIPUEMBI PELICHNSI HEPABEHCTB.

. OCHOBHBIE NOHATUS KOMOHWHATOPHUKH.

. 3a/1auy Ha O/ICYET YKcIia pa3MELIEeHH, IepecTaHOBOK, COYETaHUI.

. CoOpITHE, BEPOSITHOCTD COOBITHUS, CI0KEHUE U YMHOKeHUE BeposiTHOcTel. [lonaTue

0 HE3aBUCUMOCTH COOBITHH.

22

. IlpencraBnenue naHHbIX (TaOJUIBI, AUarpaMMBbl, 'paduKu), BEHIOOpPKaA, CpelHee

apudmMeTnyecKoe, Meuana, Mojia psana. [lonarue o 3amagax MaTeMaTU4eCKOM CTAaTUCTUKHU

23

24.

BCKTOpa.

25.
26.
27.
28.
29.
30.
31.
32.
33.

. BzaumHnoe PACIIOJIOXKCHUC TIPAMBIX U INIOCKOCTEHN B MMpOCTPaHCTBC.
CrnoxeHUe U BEIYUTAHHE BCKTOPOB. YMHOXKEHHe BCKTOpa Ha 4YUCJIO. KOMHHaHapHBIG

Koopaunatel TOUKM M KOOpAMHATHEI BeKTOpa. CKalspHOE NPOU3BEACHHUE BEKTOPOB.
Bepuunsl, pebpa, rpaHi MHOTOI'paHHHKA.

IIpusma. IIpsimMast u HaknoHHasA npusma. [IpaBunbHas npusma.

[Mapannenenunen. Kyo.

ITupamupa. IlpaBunpHas nupamuga. YcedeHHas nupamuna. Terpasap.

Hununap 1 KoHyC. Y CEUEHHBIN KOHYC.

OcHoBaHue, BbICOTa, OOKOBas MOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.

OceBple ceueHUs U CEUeHUs, MapajlIeIbHbIE OCHOBAHUIO.

Hlap u cdepa, ux ceueHus.

5.3.4. 3aganusa aJd IK3aMeHa

3ananue Ne 1. JjieMeHTHI KOMOMHATOPUKH
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1. Mmeercst Tpu rpynmsl CTyA€HTOB: B nepBoil 11 demoBek, BO BTOpoi 18 uenosek, B
tpeTtheil 20 uenosek. KonndecTBo crnoco00B BEIOOpaA TPOHKH CTYyAEHTOB, B KOTOPOH 10 OJHOMY
CTYJIEHTY U3 Ka)KI0i IPYIIIbI, PABHO. ..

1. 11-18-20;
) 11+18+20
. 3 ;
11-18-20
. 3 ;
4. 11+18+20.

2. Yuciao cnocoOOB ITOCTaBUTH 5 YEIIOBEK B o4epcab paBHO...

3

3. B cnose « WORD» meHsAIOT MecTaMH OYKBBI. TOr/1a KOJIMYECTBO BCEX BO3MOKHBIX
Pa3IUYHBIX «CJIOB)» PaBHO...
1.8;
2. 16;
3.4;
4.24.

4. B xopobOke 6 1BETHBIX KapaHgamed. Yuciao crnoco0oB BHIOpATh TPH M3 HUX PaBHO...
5. Uucno cnoco6oB BeIOpaTh U3 rpynmbl B 20 CTyA€HTOB CTAPOCTY M 3aMECTUTEIS PABHO. ..

6. 13 smuka, riae HaxoauTes 15 meraneid, mpoHyMepoBaHHBIX OT 1 10 15, TpeOyeTcs BBIHYTh
3 neramu. Torna KOJIMYECTBO BCEBO3MOXKHBIX KOMOMHAIMKA HOMEPOB BBIHYTHIX JIE€Tajeil paBHO...
15!
1. ;
12!

!
2. L

31121
3.3
4.151.

7. YUuCio TpeX3HAaYyHBbIX YHCE, KOTOPhIE MOKHO COCTaBHTh U3 YETHIPEX KapTOUEeK ¢
uudpamu 1,2, 5, 7, paBHo...

Saganue Ne 2. Hayajga MmareMaTH4eCcKoOro aHajmu3a

1. Halinure mnpoussoanyio Gyukumu y = (x —3)cosx.
1) y'=cosx+ (x —3)sinx
2) y'=(x—3)sinx —cosx
3)
4) y'=—sinx

cosx —(x —3)sinx

2. Ha pucynkax n3o0paxeHnsl rpaduki GyHKIHI U KacaTeIbHbIE K HUIM B TOUKE d. Y KaKHUTE
GbyHKIHIO, TPOU3BOAHAS KOTOPOM B TOUKE @ paBHa 1.
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T y=_h(x)
ol .
41 1{ a . X
3)
X
4)
x—18
3. Haiinure 3Hauenue npousBogHol pyHkuuul Y = BTOYKE X0 = — 3.
X
2;
2)0;
3)-2;
4) -3.

4. Haiimute MpOM3BOAHYIO (GYHKIMH ) = e+ 3x2

_1+ 6x

3

1)y =xe"
2) y=e' + x
3) y =e* + 5x°
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4y =e" + 6x

5. @yHkmus y = f(x) 3amaHa Ha MPOMEKYTKe [—6; 4]. YKakuTe MPOMEKYTOK, KOTOPOMY
MPUHAJIEKAT BCE TOUKU IKCTPEMyMa.

1) [-6; 0] y ¢

2) [0; 4] y=1(x)

3)[-2;3]

4) [~ 3; 1] \ /' N
P\ / i X
5\ 0 4 X

6. [Ipu nBU>KeHUU Teja Mo NMPAMOil paccTosiHue S (B METpax) OT Ha4adIbHON TOYKH JIBHXKCHUS
13
U3MEHSIEeTCA 10 3aKoHy S(t) = —

—12

+1 —1 (t— Bpems nBuxeHus B cexyHaax). Haitnure

CKOpPOCTH (M/C) Tena yepe3 4 CeKyHIbI MoCIie Havajla JBIKEHUS. 1)
1,75;

2)7,5;

3)3;

4)9.

7. Beruucnute 3Haue€HHUE MPOU3BOIHON (PYHKIUH y = sin x — 2x B To4Ke xo = 0.
1) 1;
2)0;
3)-3;
4)-1.

8. Haiinure 3HaueHne Npon3BogHON QyHKIIMM ) = X - €' BTOouke Xx, =1.
1) 2e;

2)e;

3H1+e;

42 +e.

9. ns (b)(HﬁuHH \“Y 2COS X HaiiauTe 1MepBOoOOpasHyr0, IrpadK KOTOPOU MPOXOIUT Yepes3
TOuky M ;24 .
z )
1) Y =2sinx + 24
2) Y =2sinx + 22
3) Y =-2sinx+ 26
4) Y =2cosx+22

10. Vkaxwure nepBoobpasuyo ¢ynkumn f(X) =2 —sin X.

1) F(x) = 2x — cosx
2) F(x) = x>+ cos x
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3) F(x) = 2x + cosx
4) F(x) =2 + cosx

3aganue Ne 3. YpaBHeHUs] 1 HEPABEHCTBA

1. Kakoe u3 ypaBHEHMH SBISETCS IPOOHO-pallMOHATIBHBIM:
2
X
1) Z_—4x+1=0;

3
2x% —3x
p) QUi
13
3) x-3 _ 4_’
2x+1 X
4) 2x+8=14(7-x)?
2
2. Pemire ypaBHEHME — @ —— = !
2 6 2
1) 2;
2) -1
3)1;
4) 3.
1
3. Pemute ypaBHeHne —+ =0:
x x-—4
1) -2
2) 5
3) 2
4)—1.

4. Ha pucyHke u3zo0pakeHbl rpaduku QyHKIUN
y=f(x) 1 y=g(x), 3a0aHHBIX HA NPOMEXKYyTKE
[ 3; 6]. YKaxkuTe MHOXKECTBO BCEX 3HAUCHHUH X, JIJISI
KOTOPBIX BBITIOJIHICTCS HEPABEHCTBO f(X) > g (X).

1) [-1;5]
2)[-3;-2] VU [4; 6]
3)[-3;-1]1U[5; 6]
4)[-2;4]

(x=2)(4x+3)

x+4
U [2; + o)

3;2—|
]
4.3 _

3)( 4, Z—hu[2,+oo)

5. Peurntre HEpaBEHCTBO

-4, -7

-

2) (—oo;—4)u

r |
N |
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4) L—OO; _z—llu[z; + 0)

[ 3\3x=T
6. Pemnre HEpaBEeHCTBO 5 > 0,04 .

1) (=05 3)

2) (—oo; %)

3) (3; + o)

4) (—oo; —%)

7. Pemnredngpasencro 5273 —12> 0.
—_ w'

1y ;
5
3
2
3
4) ;+©
5 )
8. Pemute nepasenctso log,s (2 — 0,5x) = —1.
1) [0; 4)
2) (= 0; 0]
3) (4; + )
4) (4; 6]

2)

3)

3aganue Ne 4. I'eomerpus

1. B xakux MI0CKOCTAX JIEKAT OCHOBAHUS MPU3MBI?a)
B IPOTHUBOIIOJIOKHBIX;

0) B MIOOBIX;

B) B N1apajuIeJIbHbIX.

2. Kakoe HauMeHsblee yuciio pedbep MOKET UMETh Mpu3Ma’
a)3;
0) 6;
B) 9.

3. IIpomomxure npemioxkenre: OCHOBaHUS yCEUEHHON MUpPaMUBI...a)
paBHbIE MHOTOYTOJIBHUKH;

0) Mog00HBIE MHOTOYTOJILHUKH;B)

J100bI€ MHOT'OYT'OJIbBHUKH.

4. BoxoBbie péOpa IPU3MBI. ..

a) OHU TapaJuIeIbHbI MEXIY CO00i;

0) OHM NepHEeHAUKYISIPHBl OCHOBAHUIO;B)
OHU PaBHBI U NMAPAIIIEIbHBI.

5. CKOIIBKO JuaroHanei MMeer napannenennnez[?
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a)4;
6) 12;
B) 6.

6. Kakoii MHOrorpaHHuk umeer 7 rpaHeu?

a) CeMHUYT0JIbHasi MUPaMU/IA;

0) MATUYTObHAS TPU3MA;

B) IIECTHYTOJIbHAs MHMpaMHJa U HATUYToJbHAs MpHU3Ma.

7. KakoMy MHOTOrpaHHUKY MPUHAJJIEKHUT clieqytoniee cBoiicTBo: "KBaapar quaroHanu paBeH
CyMMe KBaJIpaToOB TPEX ero niMepeHuii"?

a) mapaJuieenunesny;

0) mpsiMOMY TIapaJlieJIeUney;

B) NpPSIMOYTOJIbHOMY HapaljieenuIeny.

8. MHOTrOrpaHHHK, COCTAaBJICHHBIN U3 MIECTUYTOJbHIUKA M IIECTH TPEYroJbHUKOB, Ha3bIBAeTCSA)
IECTUYTONBHON MPU3MOIL;

0) MIECTHUYTOJIBHON MHUPaMUION;B)

YCEUEHHOW MUPaMUIOMN.

9. Anodema - 3TO BBICOTA ...

a) BbICOTa NPaBUJILHON MUPaAMUIBL;

0) BeIcOTa OOKOBOM I'paHM MPABUIIBHOMN MUPAMUJIBL;
B) OOKOBOW IrpaHu JIFOOOW TUPAMHUIBI.

10. B ocHOBaHUY NPU3MBI PABHOCTOPOHHUM TPEYTOJIbHUK, & OOKOBBIE I'PaHH -
napajuieaorpaMMsl. Takas npusma siBIsercs...
a) HaKJIOHHOW;
0) IpaBWILHOM;
B) MPSIMOM.
11. Mans! Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa juyinHa otpeska AB?

a) V113
b) V42
c) V32
d) V8L
e) 2,32
12. YkaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) a(1;4;5) ; b(0;8;-1)
by @(2;8;—1) , b(4;16;-2)
¢) @(0;0;0) , b(8;4;3)
d) a(1;2;2) , b(-1;2;2)
o) G(1;-3;4) , b(4;-3;1)
13. MoryT i BEKTOPHI OBITH KOJTTMHEAPHBIMU, HO HE PABHBIMU?

a) na;

b) Her;
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C) HE IOCTAaTOYHO JTAHHBIX.

-+

14. Bextop m(4;-8;6) opToroHaseH Bektopy ! . VkakuTe KOOpAMHATH BekTopa N :
a) fi(—1;-2;-3)
p) 71(1;2;3)
o fi(=2;2;4)
d)f(2;-2;-4)
e)fi(—2;,-2;4)

15. BeraucianTh KOOpAWHATHL cepenunbl oTpeska AB, ecnu A(-10; 2; 3) u B(0; 16; -7).
2) (5;—8:2)

b) (—5:9;-2]
d) (5:9;-2]
¢) (—10;14;-4)

16. Uemy paBeH MOJyJib BEKTOPA MN ,ecmu M 1V 3;42;+5] N12v3;3v2;\5
5 V5
by VI3
o VIT

d) Vv3+i2
e) \,§+‘.,-§

O:n;1 - —2:n+l1;-2

17. ITpu KaKOM MOJOKUTEITBHOM # BEKTOPHI OpPTOTOHAJIbHBI?
a)-2; 1;
b) 1;
c)1;2;
d) 2;
e) -2.
18. BBIUMCIUTD CKaJISpHOE MPOU3BEICHUE BEKTOPOB a(2;-15:4) 4.
a) -14;
b) 4;
c) -4;
d) 10;
e)-1
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Jluer NEPUOIUYIECCKUX IMPOBEPOK paﬁo'—leﬁ nmporpaMmbl H I/IH(l)OpMaIII/Iﬂ 0 BHCECCHHbBIX

paspabotky OII o

CHELHAIbHOCTH
19.02.07, nouieHT Pabouas nporpamMma
Kadenpsl aKTyaJM3UpOBaHa JJis
TOBapOBEACHUS U 2024-2025
9KCIIEPTU3BI yueOHOro roja
4 5
l 7 f//

U3MeHEeHHUsIX
[ToTpebHOCTH
JIOIDKHOCTHOE JTUTIO, B KOPPEKTUPOBKE
HPOBOJMBIIEE yKa3zaHHEeM Wudopmanus 0 BHECEHHBIX
Jlara
nposepky: ®.1.0., COOTBETCTBYIOLINX U3MEHEHUSIX
JOJPKHOCTh paszenoB paboueit
POTPAMMBI
baitnosa H.B., IIpoToxkon Ha 2022-2023 yu. HET
OTBETCTBEHHAs 3a Ne5 or roJl MOTPeOHOCTH B
paspa6orky OII 1o 14.06.2022 r. KOPPEKTHPOBKE HET
CIELHAIbHOCTH
19.02.07, noueHT Pabouyas nmporpamMma
kadenpsl aKTyaJIM3UPOBaHA IS
TOBapOBEACHUS U 2022-2023
IKCHEPTH3BI y4ebHOro roja
baiinosa H.B., IIporokoun Ha 2023-2024 yu. HET
OTBETCTBEHHAS 34 Ne5 ot 13.06.2023 roJ HoTpeOHOCTH B
pazpabotky OII no I. KOPPEKTUPOBKE HET
CHELHAIBbHOCTU
19.02.07, noueHT Pabouyas nporpamMma
kadenpsl aKTyaJIM3UPOBaHA IS
TOBapOBEACHUS U 2023-2024
OKCIIEPTH3EI yueOHOro roja
Baiinosa H.B., IIporokon Ha 2024-2025 yu. HET
OTBETCTBEHHAS 3a Ne7 ot rofl IOTpeOHOCTH B
17.06.2024 r. KOPPEKTHPOBKE HET
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