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PaGouas nmporpamma aucuurianasl «MaTemaTuka» pa3zpaboTaHa Ha OCHOBE:

@enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 (pea. ot 16.04.2022 r.) «O6
obpazoBanuu B Poccuiickoii denepanumy»;

@denepanbHOTO TOCYAAPCTBEHHOTO 0O0pa30BaTEIbHOTO CTaHAApTa CPEOHErO OOIIero
oOpazoBanus (yrBepxknaéH Ilpukazom MunucrepctBa oOpazoBaHus M Hayku Poccuiickoit
®enepauuu ot 17 mag 2012 r. Ne 4130, pea. ot 12.08.2022 r.);

@denepallbHOTO TOCynapcTBEHHOro obOpaszoBarenbHoro crangapra (PI'OC) cpemnero
npodecCHOHAIBHOTO o0Opa3zoBanusi 1o crneuraibHocTh 19.02.12 «TexHosmorust MPOIYKTOB
MUTAHUS )KUBOTHOTO MPOUCXOXKICHUS», YTBEPKICHHBIM NPUKa3oM MUHUCTEpCTBAa 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu ot 18.05.2022 r. Ne 343.

[IpumepHoil paboueii mporpamMmbl cpenHero oomero oOpasoBaHus «MaTeMaTHKa»
(6a30BBIil YpOBEHB)

[TpumepHoi#l mporpamMMbl BocnuTaHus (0goOpeHa pemieHueM ¢eaepantbHOro y4eoHo-
METOJIMYECKOr0 00BEIMHEHMSI 110 00IIeMy o0pa3oBanuio, MpoTokot ot 02.06.2020 r. Ne 2/20).
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1. MACIHOPT PABOYEM ITPOT'PAMMUBI JUCIHHUITJINHBI
C00.01.03 «KMaTemaTukKa»

1.1. Ob6sacTh NpMeHEeHHUs IPOrPAMMBI

Pabouass mporpamma muctumuimael COO.01.03 «MaremMaTuka» SBJIS€TCS YaCThIO
OCHOBHOI mpodeccuoHanbHOM 00pa30BaTeNbHON NPOrpaMMbl TOJITOTOBKH  CIIELUATHCTOB
cpenHero 3BeHa mo crenuanbHOocTU: 19.02.12 TexHOoJOTus TPOAYKTOB MUTAHUS YKUBOTHOTO
IPOUCXOKJICHHUSL.

1.2. Mecto aucunminnsl B ctpykrype OIIIICC3
Huctmmummaa COO0.01.03  «Marematukay  sBiseTcss y4eOHOH  JUCHUIUITMHOM
o0s13aTeIbHON MpeaMeTHoN obiactu «Marematuka u nHpopmatukay OI'OC cpeanero oodmero
oOpa3oBaHus 1 0a30BOI TUCIUILTMHON 00meo0pazoBaTenbHol noarotroBku CI1O u peanusyercs
B | 1 Bo Il cemecTpax mpu cpoke moaydeHus cpeaHero npodeccuoHanbHOro oopazoBanus 3 roaa
u 10 Mecs1es.

Conepxanne aucuuminabl COO.01.03 «Marematuka» HaNpaBiIeHO Ha JOCTHKEHUE
CIEAYIOIIMX LeJei:

— pa3BHUTHE MPEICTaBICHUA O COIMAIBHBIX, KYJIbTYPHBIX U HCTOPHUYECKHUX (akTopax
CTAHOBJICHUS MaTEMaTHKH;

— (hOopMHUPOBAHKE JIOTHYECKOTO, AITOPUTMHUYECKOTO U MATEMAaTHUYECKOTO MBIIICHUS;

— (opmupoBaHUE YMEHUN NMPUMEHSATH MOJYYEHHBIE 3HAHMS TPH PEUICHUU Pa3IAYHBIX
3a1ad4;

— (opMHpOBaHHWE TMPEACTABICHUN O MaTeMaTHKEe KaK 4YacTH OOIICYSIIOBEUCCKOM
KyJIbTYpbl, YHHUBEPCAJIbHOM $S3bIKE HAYKH, MO3BOJISIOIIEM OINKCHIBATH U HU3ydaTh peajbHbIC
MPOLIECCHI U SIBJICHUS.

VYyeonas mucummmuaa COO.01.03 «MaremaTuka» OpHUEHTHpPOBaHA Ha JIOCTHIKCHHUE
CJICYIOIINX 3a/1a4:

— copMupOBaTh LEITOCTHOE MPEICTABICHHE O MaTEMAaTHUKE, €€ POJIM B COBPEMCHHOM
CHUCTEME 3HAaHUW U MUPOBOM KYJITYpPE;

— H3Y4YUTh OCHOBHBIE MaTE€MaTHYECKHE TOHATUS, HCIONb3yeMble [UIsl OMHCAHUS
Pa3JIMYHBIX MPOIIECCOB U SIBJICHUM;

— chopMupoBaTh HaBBIKM TPUMCHEHHS MAaTEMaTHYECKUX METOAOB JUIA pEHICHUS
MPaKTUYECKUX 3a]1a4.

I[lnanupyemble JJUYHOCTHBIE Pe3yJbTAThHI OCBOCHUS Y4eOHOM TN CUUIITUHBI:

— c(hOpMUPOBAHHOCTH MPEJICTABICHUI O MAaTEeMaTUKe KaK YHUBEPCAIbHOM SI3bIKE HAyKH,
CPEICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOLIECCOB, UEAX U METOJaX MAaTEeMaTHKH;

— T[IOHMMaHHM€ 3HAYMMOCTH MATEMAaTHKH JUI1 Hay4YHO-TEXHHUYECKOTO Mporpecca,
c(OpMHUPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKE KaK K YacTH OOIIeUeIOBEYECKON KYyIbTYpPbI
yepes 3HAKOMCTBO C HCTOPUEHN pa3BUTHUSI MATEMATHKH, SBOIIOLIMEN MAaTEMaTUYECKUX UIEH;

—  pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS, TMPOCTPAHCTBEHHOTO  BOOOpa)KE€HUA,
AITOPUTMUYECKON KYJIbTYPbl, KpUTHUYHOCTH MBIIIJICHHS Ha YPOBHE, HEOOXOIMMOM Ui Oyaytiei
poeCCHOHAIBHON AESATEIBHOCTH, ISl MPOJOJKEHUsI 00pa30BaHus M caMO00pa30BaHuUs;

— OBJIAJICHUE MATEMAaTHYCCKUMH 3HAHWSIMH W YMCHHUSMH, HEOOXOAMMBIMU B
MOBCEIHEBHON KW3HHU, I OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCIHUILUIMH U
JUCLUIUIMH TpOo(eCCHOHAIBHOIO LHMKIA, I TOoJydyeHuss oOpa3oBaHMs B 00JIacTsAX, HE
TpeOyIOIMHMX YriIyOJIeHHON MaTeMaTH4eCKON OITOTOBKY;

— TOTOBHOCTb U CIOCOOHOCTh K 00pa3oBaHUIO, B TOM 4YHCIIE CaMOOOpa3OBaHHIO, Ha
NPOTSHKCHUHM BCEU KM3HU; CO3HATEIHHOE OTHOIICHHE K HENMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOM MpodeccnoHalbHOM U 00IIECTBEHHON AESITETbHOCTH;

3



— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITE€IbHOM TBOPYECKOH M OTBETCTBEHHOM
JESTEIIBHOCTH;

— TOTOBHOCTb K KOJUJIEKTUBHOM paboTe, COTPYAHHYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, O0IIECTBEHHO OJIE3HON, Y4eOHO-UCCIeI0BATENLCKON, MPOEKTHON U APYTUX
BUJaX JEATEIBHOCTH;

— OTHOLIEHHE K MpOPECCHOHAIbHON JEATEIbHOCTH KaK BO3MOXHOCTH YYacTHsl B
peIIeHUH JTHYHBIX, OOIMIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAMOHAIBHBIX TIPOOIIEM.

I[lnannpyeMbie MeTanpeaMeTHbIE Pe3y/JbTAThl OCBOCHUS] YUeOHOM TMCUMILIUHBI:

— YMEHHE CaMOCTOATEIbHO OIpeNesaTh LENH JAEATEeIbHOCTH U COCTaBISATH IUIAHbI
NEATEeTbHOCTH;  CaMOCTOATEIBHO  OCYHIECTBJISTh, KOHTPOJUPOBaTh M  KOPPEKTHUPOBATH
JESTENIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTUKEHHSI MMOCTABJICHHBIX IIesen
Y peasi3aliuy TUIAaHOB JIEATEeTbHOCTH; BEIOMPATh YCTICIITHBIE CTPATETHH B PA3JIMUHBIX CUTYAIUAX;

— YMEHHE MPOIYyKTUBHO OOMIATHCS M B3aUMOJICHCTBOBATH B IPOIECCE COBMECTHOMN
NESATENIbHOCTH, YYMTHIBATh T[O3ULMU JPYTHMX YYaCTHUKOB JEATEIbHOCTH, 3(P(HEKTHUBHO
paspemaTth KOH(IUKTHI,

— BJIAJICHUC HABBIKAMHU I[TO3HABATCIIBHON, Y4eOHO-UCCIICOBATEIBCKON W MPOCKTHOMN
NEeSTENIbHOCTH, HaBBIKAMU  pa3pellieHuss MpoOieM; CrmocoOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a7ad, TPUMEHEHHUIO Pa3IMYHbIX
METOJIOB IMO3HAHUS;

— TOTOBHOCTb U CHOCOOHOCTH K CaMOCTOSITENEHOM HH(OPMAIMOHHO-TTO3HABATEILHOMN
NeSATEeTbHOCTH, BKJIIOYAsh YMEHHE OPHUEHTHUPOBATHCS B PA3JIMYHBIX HMCTOYHHKAX HH(POPMAIINH,
KPUTHUYECKH OILICHMBAThb W HMHTEPIPETUPOBATH HHGPOPMAIUIO, MOJIYYaeMyI0 H3 Pa3IMYHBIX
HMCTOYHHKOB,;

— BJIQJICHUE SI3BIKOBBIMU CpPEACTBAMH: YMEHHE SICHO, JIOTUYHO M TOYHO H3JIaraTh CBOIO
TOUKY 3pEHUs, UCII0JIb30BATh aJICKBATHBIE SA3BIKOBHIE CPE/ICTBA,

— BJIAJICHUEC HaBBIKAMH TI03HABATEIHLHOW pe(ICKCHU KaK OCO3HAHUS COBEPIIACMBIX
JEHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM, IPAHUI] CBOETO 3HAHUSA U
HE3HaHUs1, HOBBIX MMO3HABATENbHBIX 33/1a4 U CPEJICTB JUISI UX TOCTHKEHUS;

— MEJCYCTPEMJICHHOCTh B TIOMCKaX W MPUHATHU PEHICHHWHA, COOOpPa3sHTEIBHOCTh U
UHTYULUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUI; CHOCOOHOCTh BOCHPUHHUMATH
KpacoTy U TapMOHHUIO MHPA.

IInanupyeMble npeaAMeTHBIE Pe3YJIbTATHI OCBOEHHS YUeOHOI 11 CUMIIMHbBI:

3HATH/ MOHUMATD:

— 3HAYCHUE MATEMaTUYECKOW HAYKH JUIsl PEIICHMs 3ajJiad, BO3HHUKAIOIIUX B TECOPUU U
MPaKTHKE; IIUPOTY U B TO K€ BPEMsl OrPaHUYCHHOCTh MPUMEHEHUS MaTEMaTHYECKIUX METOAOB K
aQHAJIN3Y U UCCIIEA0BAaHUIO MTPOLIECCOB U SIBJIEHUI B IPUPOJIE U OOILECTBE;

— 3HAaYeHWE TIPAKTUKH W BOMPOCOB, BO3HUKAIONIUX B CaMOMl MaTreMmaTHKe MJis
dbopMUpOBaHUA U PaA3BUTHUA MAaTEMaTHYECKOW HAyKH; HCTOPUIO PA3BUTHUSA TOHATHS YHCIA,
CO3JJaHUsI MAaTEMAaTUYECKOT0 aHaJIM3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

— YHUBEpCAJIbHBIM XapakKTep 3aKOHOB JIOTUKM MAaTEMaTUYECKHX PpaCCyXKJICHHM, HX
MPUMEHUMOCTH BO BCEX O0JIACTSAX UEIOBEUYECKOU NIEeATEIbHOCTH;

— BEPOSATHOCTHBIIN XapaKkTep Pa3IMYHBIX MPOIECCOB OKPYKAIOIIETO MUPA;

yMeTh:

— BBITIOJIHATH apU(METHICCKHE ICHCTBUS HAJl YUCIIAMHU, COYeTas YCTHBIC W TTMChMCHHBIC
IpPUEMbI; HAXOAUTh MPUONIKEHHBbIE 3HAUEHUS BEJIMYMH U MOTPEIIHOCTH BBIYUCICHUN
(aOcooTHAS U OTHOCHTEIIBHAS ); CPABHUBAThH YHCIIOBBIC BBIPAKCHIS;



— HAaXOJWTh 3HAYEHHs KOPHS, CTENCHH, Jorapupma, TPUTOHOMETPHUYECKHX BBIPAKCHUI
Ha OCHOBE OINpEJENEHHs, HCIONIb3ysl NPH HEOOXOIMMOCTH WHCTPYMEHTAIbHBIE CpE/ICTBA;
MI0JIb30BATHCS MPUOIMHKEHHON OLIEHKOM MPH MPAKTUYECKUX pacueTax;

— BBINOJHATH NPEOOPa30BaHUS BBIPAKCHUH, NPHUMEHSST (QOPMYJbI, CBSI3aHHBIE CO
CBOMCTBaMH CTETIEHE, JIOrapru(PMOB, TPUTOHOMETPUIECKUX (DYHKIIHIA;

— BBIYHCIATH 3HaUYCHHE (DYHKIMH IO 33laHHOMY 3HAYCHHIO apryMEHTa MPHU Pa3IHIHBIX
cnoco0ax 3afanus QyHKINU;

— OIpeneNsiTh OCHOBHBIE CBOMCTBA YHCIOBBIX (YHKLHMH, HUIIOCTPUPOBATH HMX Ha
rpadukax;

— CTpOHTH TpaduKu H3y4eHHBIX (DYHKIUH, WUTFOCTPUPOBATH MO TpapuKy CBOHCTBA
9JIEMEHTApHBIX (QYHKIIHIA;

— HUCIOJIb30BaTh NOHATHE (PYHKIIMU JUTS ONTMCAHUS U aHAIN3a 3aBUCUMOCTEH BEIIMYMH;

— HAXOJUTh MPOU3BOJIHBIC AIEMEHTAPHBIX (YHKIHMHA; MCIOIb30BaTh MPOU3BOAHYIO IS
U3y4YCHHsI CBOMCTB (DYHKIIMIA ¥ TIOCTPOCHUS TPapUKOB;

— NPUMEHATH NPOM3BOAHYIO JUIS TPOBEACHUS NPHOIMKEHHBIX BBIYHCICHHH, pPEIIaTh
3aJ]a4M MPUKIIaJHOTO XapaKTepa Ha HaXOXK/IeHHE HanOOJIBIIEro 1 HAaMMEHBIIETO 3HAYCHNUS;

— BBIUMCIATH B MPOCTEHINNX CIy4asx IUIOMATd W OOBEMBI C HCIOIb30BaHUEM
OTIPENIeIICHHOTO UHTETpaa;

— pemaTh palMoOHaNbHBIE, NOKa3aTeJbHbIE, JOrapu(MHUUECKHE, TPUTOHOMETPUYECKHUE
yYpaBHEHHsI, CBOJSIIMECS K JTUHEWHBIM M KBAJPATHBIM, a TAK)KE aHAJIOTMYHBIC HEPABEHCTBA H
CHCTEMBI;

— HUCIOJIb30BaTh IpadudecKkuii METO/1 pelieHNs ypaBHEHUI U HEPABEHCTB;

— mn300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH pELICHUS ypaBHEHHI, HEPaBEHCTB H
CHCTEM C JIByMsI HEHM3BECTHBIMU;

— COCTaBIISITh M pEUIaTb ypaBHEHHS W HEPABEHCTBA, CBS3BIBAIOUINE HEM3BECTHHIC
BEJINYMHBI B TEKCTOBBIX (B TOM YHMCIIC MIPUKJIAIHBIX) 3a/1a4axX;

— pemiate TpocTeimme KOMOWHATOPHBIE 3aJadyd METOAOM TIepebopa, a Takke ¢
UCTIOJIb30BaHUEM U3BECTHBIX (POPMYIT;

— BBIYHCIIATH B IPOCTEHIINX CITydasiX BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICUETa YUCIIa
HCXOJIOB;

— pemaTh IUIAHUMETPUYECKHE ¢ TPOCTEHIIME CTEPEOMETPHUYECKHE 3aladyd  Ha
HaXO0XJICHHE T€OMETPHYECKHUX BEIWYHH (IUTH, YTJIOB, IUIOMIaAeH, 00bEeMOB);

HCNOJIb30BATh IPHOOpeTeHHbIe 3HAHUS U YMEHUs B MPAKTHYECKOii 1esITeJIbHOCTH
NOBCEIHEBHOM KU3HHU JJIA:

— MPAaKTUYECKUX pPacueToB Mo (opmynam, BKIOYas GOPMYJIbI, COACp)KaIINe CTEIEHH,
panukanbl, JorapuMbl ¥ TPUTOHOMETPUYECKHE (YHKIMH, UCIOJIB3YsS MPH HEOOXOTUMOCTH
CIIpaBOYHBIC MaTEPHAJIbl M MPOCTEHINIE BEIYUCIUTENBHBIE YCTPONCTRA;

— ONHMCaHWs C NOMOUIbIO (DYHKIMI pa3NUYHBIX 3aBHCUMOCTEH, INPEICTABICHUS HX
rpadu4ecKu, HHTEPIIPETANH IPadUKOB;

— IMIOCTPOCHUS M UCCIICAOBAHUS MPOCTEHITNX MAaTEMAaTHUECKUX MOJIEIICH;

— aHaNM3a peajbHBIX YHCIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE AUArPaMM, rpauKoB;

— aHanu3a nH(GOPMAIMH CTATUCTHYECKOTO XapaKTepa;

— WCcchenoBaHus (MOJCIMPOBAHMS) HECIOKHBIX MPAKTUYECKUX CHTyalluid Ha OCHOBE
M3YUYEHHBIX (DOPMYII U CBOICTB QUTYp;

— BBIYUCIICHUS OOBEMOB W IUIOMIAJCH IOBEPXHOCTEH IMPOCTPAHCTBEHHBIX TN TPH
peIIeHNH MTPAKTHYECKHX 3a/1a4.



1.4. Kosin4ecTBO 4aCOB HAa 0CBOeHHME Y4eOHOM JUCHUIIMHBI
YueOnast Harpy3ska (Bcero) 232 yaca, B TOM YHUCJIE:
- 00s13aTeNbHAs ayIUTOpHAs yuyeOHasi Harpy3ka oOydvarorierocs - 206 4acos;
- camocTosiTenbHas pabora oOydaromerocs — 18 yacos;
- IPOMEKYTOYHAsI aTTECTAIHsI — 6 YacoB;
- KOHCYJIbTalluy — 2 yaca.



2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1. O0béM TMCUMILUIMHBI M BUABI y4eOHOH padoThl

Buj y4yeOHbIX 3aHATHI

O0BEéM yacoB

ceMecTp Hroro

1 2
Y4yebHasn Harpyska (Bcero) 78 154 232
Oobs13aTesqibHAs ayAMTOPHAsi HArpy3Ka (Bcero), B TOM 68 140 208
yuce:
- JIGKITUH 34 69 103
- IPAKTUYECKUE 3aHATUS 34 69 103
CamocrosiTesibHasi padora 10 8 18
PykoBoaCTBO NPaKTHKOM
Koncyasranuu - 2 2
@DopMa NPOMEKYTOYHON ATTECTAIUM IO IMCHUILIHHE 6 6
-nu¢ hepeHITMpOBaHHbIN 3a4eT - - -
-DK3aM€EH +




2.2. TemaTnueckuii jian u copep:xkanue Jucuunanabl CO0.01.03 MaremaTuka

HaumenoBanue Conepxanue y4eOHOro MaTepuasia, JJadopaTopHbie M NPAKTHYECKUE 3aHATHS, O0beMm yacoB
pa3aesioB M TeM CcaMoCTOsITeIbHAsA padoTa 00y4aomuxcs
1 2 3
1 cemecTp
Paspnen I. Beenenue
Tema L1 Jlexkuus, YPOK. MaremaTika B HayKe, TEXHHKE, HKOHOMHKE, HH()OPMAIIMOHHBIX TEXHOIOTUAX N
Beexenne NPaKTUECKOH AeATENbHOCTH. Henu u 3amaun u3ydeHus MareMaTtuku mpu ocBoenuu npodeccuit CIIO u 2
cnenuanbaocrei CIIO.
Paznen II. Ynciaa u BeIYucJIeHUSA
Tema 2.1. Jlexkuus, ypok. Hatypanbnslie u nenble yncina. [[pumenenue npuzHakos nenumocty nensix uncen, HOJ u 2
HarypajibHble 1 HOK, ocratkoB no Mmoaysto, anroputma EBkinaa ajis penieHus 3a1a4 B 1EbIX YhCiiax.
neJble Yucjia IIpakTHyeckoe 3aHsATHE. PenieHne 3a1a4 ¢ LEabIMU U HATYPAJIBHBIMU YUCIIAMM. 2
Jlekuus, ypok. Pannonansueie yncina. OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOU, MPOICHTHI, 0ECKOHEUHbIE
T 29 nepuoauueckue Apodu. JleWcrBurenbHble uuciaa. PanuoHanbHblE W MppalUMOHAJIbHBIE YHCIIA.
lerﬁzclec.Tl;o Apudmerrnueckue onepauuyu © JEHCTBUTENBHBIMU 4YHCIaMU. MOIyib JEHCTBUTEIBHOTO 4YHCIIA U €ro 2
. cBoiictBa. [IpuOnk€HHBIE BBIUMCIECHUSA, IPaBWJIA OKpPYIJIEHMs, MPUKUAKA M OLEHKa pe3yibTaTa
AeHCTBUTEJIbHBIX .
BBIYHCIICHU.
meed IIpakTnyeckoe 3ansitue. IlpuMeHenne apoOeil W TPOIEHTOB ISl PEIICHHS TNPHUKIATHBIX 3ajad. 2
[IpuMeHeHne npaBul OKPYIJIEHHS] U MOAYJISl ACMCTBUTENIBHOTO YKMCIIA Il PEIICHMs] PUKIIAHBIX 3a1a4.
Jlekuus, ypok. KommiekcHple umcna. AnreOpamueckas QopMa 3amucH  KOMIUIEKCHOTO —YHCIA.
ApudmeTnueckrue oOrnepaldd ¢ KOMIUIGKCHBIMH 4YuciamMu. V300pakeHHe KOMIUIEKCHBIX YHCENl Ha 4
KOOPJAMHATHOM INIOCKOCTH 3a/1a4.
Tema 2.3. IIpakTHyeckoe 3aHsiTHE. ApUPMETHUSCKUE ONIEPAINN HaJl KOMIUICEKCHBIMH YHCIIAMHU. 6
KoMmuiekcHblIe ynciia
CAMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCHA
CamocTtosiTenpHast paboTa ¢ KOHCIIEKTAaMH 3aHSATHHA, METOAMYECKIMHU TTOCOOHSIMH: 4

- TIOATOTOBKA K YCTHBIM M MMUCHbMEHHBIM OIIPOCAaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, IK3aMeHY;
- 10pab0TKa MaTepHAJIOB YPOKA COCTABICHHEM CXEM, TaOJIHIL,
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- BBINOJHEHUE PAacUYETOB (I10 3a/laHHBIM YCIIOBHSIM)

Paspen III. ®ynkuuu u rpaguku

Tema 3.1.
DOYyHKIUH U IPaPUKU

Jlexkuusi, ypok. OyHkus, cmocoObl 3amanus QyHkuuu. B3anmmuo oOparneie ¢yHkumu. Kommnosumws
¢bynkuuit. I'paduk  ¢dyskuuu. DnemeHTapHble mpeoOpasoBanus rpadukoB ¢yHkiuil  OO6macth
OTIpeNIeNICHUs] U MHOKECTBO 3HaueHWi ¢yHkumu. Hymm ¢yskmum. [IpoMexyTKH 3HAKOIOCTOSIHCTBA.
Yérupie u Heu€tHble (yHKImuU. [lepmomuueckue QyHkiuu. [IpoMeKyTKH MOHOTOHHOCTH (YHKIIHH.
MaxkcumyMbl 1 MUHEMYMBI QyHKIMU. HanOomnpiiee 1 HanMeHbIIee 3HaUeHHE (YHKIIMN Ha TIPOMEXKYTKE.
Jluneitnas, kBagpaTU4yHass U JPOOHO-TMHEHHAsS (YHKIHH DJIEMEHTAapHOE HCCIENOBaHHE M TMOCTPOCHUE
rpaduKoB STHUX QYHKIHH.

IIpakTuyeckoe 3ansTue. Onpenenenue Qynkuuid. I[loctpoenne u urteHue rpaduKoB (HyHKIUH.
Uccnenoanne pynkunu. CBONCTBA JTMHEHHOW, KBaJAPATHYHOW, KYCOUHO-THHEWHON M APOOHO-TMHEHHOI

byHKIUH.

Pa3nes IV. Crenenn n kopumn

Tema 4.1
Apupmernyeckuii
KOpeHb N-0ii CTeneHM.
HppaunonanbHbie
YPaBHEHHUsI.
Crenennas pyHkunus

Jlekumus, ypok. ApudmMerndeckuii KOpeHb HATYpaJIbHOM CTENEHU U €r0 CBOICTBA.

IIpakTnuyeckoe 3aHsTHe. BhluncieHHEe W CpaBHEHHWE KOpPHEW. BBIMOIHEHWE pACUETOB C paJvKalIamHu.
[IpeoOpa3zoBaHus YMCIOBBIX BHIPAKEHUM, COICPKAIIMX CTCTICHH U KOPHHU.

Jleknusi, ypok. HppaumonaneHble ypaBHeHUsA. OCHOBHBIE METOJBI PEHICHUS HPPAIUMOHAIBHBIX
ypaBHeHUW. PaBHOCHUIIbHBIE IEPEXObl B PEIICHUN UPPALMOHAIbHBIX YPABHEHUII.

IIpakTHyeckoe 3aHsiTHe. Pelenne MppanvoHaIbHBIX ypaBHEHUM. HaxoxaeHue 3HAaYyeHUN CTENEHEH ¢
palMOHAJIBHBIMY TOKa3aTEISIMU.

Jlekuusi, ypok. CBoiicTBa M TpaduK KOpPHS n-OH CTENEHW Kak (QYHKIMHU OOpaTHOHW CTENeHH C
HaTypajJbHbIM NOKa3areneM CTeneHb ¢ LenbIM NokazareneM. CreneHHas (QyHKIUS C HATypalbHbIM U
1esbIM nokaszaresneM. E€ cBoiicTBa u rpadukm.

IIpakTHyeckoe 3aHsATHe. Bpiuncinenue u cpaBHeHue KopHei n-oit creneHu. I[IpeoOpa3oBaHus YMCIOBBIX
BBIp)KEHHH, COJepKAINX KOPHH N-0ii creneHu. VccienoBanue cTeneHHbIX (GYHKIMNA ¢ HATypaJIbHBIM U
LIEJIBIM T10KA3aTEIIEM.




CAMOCTOSATEJBHAS PABOTA OBYYAIKOLIUXCSA
CaMocrosiTenbHas padoTa ¢ KOHCIICKTaMH 3aHITHIA, METOIHYECKUMU ITOCOOUSIMU:

- TOATOTOBKA K YCTHBIM M MUCBbMEHHBIM OIIPOCAM, KOHTPOJBHBIM paboTaM, 3a4eTy, IK3aMeHy; 10
- I0pabOTKa MaTEPUAIIOB YPOKa COCTABICHUEM CXEM, TAOJIHII;
- BBINIOJHEHUE pacueToB (I10 3aJaHHBIM YCIIOBHUSIM)
Bcero 1 cemecTp 78
2 cemecTp
Paspen V. Iloka3arejbHasi, JorapupmMuyeckas, TPHTOHOMETpPHYECKHE (PYHKIHH
Tema 5.1. Jlekuus, ypok. CTeneHb C palMOHAILHBIM TOKaszareneMm u e cBoiicTBa. IlokasarenbHas QyHKIUA, €
IMoka3aTenbHasi cBoiictBa M rpaduk. Mcmonwp3oBanue rpaduka (yHKIUU Ui pemieHus ypaBHeHui. [lokaszarenbHbie 4
(ynknms. ypaBHeHHs1. OCHOBHBIE METO/Ibl PELLICHUS IOKA3aTENIbHBIX YPABHEHHUH.
Ilokazarenbnbie  |[IpakTHyeckoe 3ansitme. lccienoBanue mokaszaTenbHOM (QyHKuMu. Perienue mnokasaTenabHbBIX 4
YPABHCHHUA YPaBHEHHUH.
Jlexuus, ypok. Jlorapudpm umcna. CpoiictBa sorapupma. JlecaTuunple U HaTypalibHbIE JIOTapU(MBL
IIpeoOpa3oBanue BbIpaxeHUH, coaepkamux Jorapupmsel. Jlorapupmuueckas QyHkuus, e€ cBoiicTBa U 4
Tema 5.2. rpaduk. Mcnonp3oBanue rpaduka GyHKIMK A7 pelieHHs YPaBHEHUH.
Hora‘g;d:{l)lxﬁ;eCKaﬂ IIpakTnyeckoe 3ansitue. Brpruncnenne wu  cpaBHeHue Jsorapudmon. JlorapupmupoBanue u 4
IIOTCHLIIUPOBAHKE BBIPAXKCHUM.
Jlorapupmuueckue
ypaBHenEs Jlexkuus, _YPpok. Jlorapudmudeckne ypaBHeHUS. OCHOBHBIE METOJBI pereHus JorapupMUIECKuX 4
ypaBHeHUH. PaBHOCHIIbHBIE TIEPEX0/1bl B PEIICHUH JOrapu(pMUUECKUX YPaBHEHHUH.
IIpakTHyeckoe 3ansiTue. Pemenne gorapu)MUIECKIX YpaBHEHHUH. 4
Jlekuusi, ypok. Tpuronomerpuueckasi OKpPYKHOCTb, OIPENEICHHUE TPUTOHOMETPUYECKUX (YHKIIHNA
4yucioBOoro aprymenra. CHHYC, KOCHMHYC, TAHI€HC M KOTaHIE€HC YHUCJIOBOrOo aprymeHtra. OCHOBHbIE 4
Tema 5.3 TpUroHomerpuueckue ¢popmyibl. TpuroHoMmerpudeckue (QyHKLUUHU, UX CBOHCTBA M IpapuKu. ApKCUHYC,
TpuronoMerpuyeckue | ApPKKOCHHYC U apKTAHI€HC YHMCIIOBOTO apryMEHTa.
bynxuum. IIpakTHyeckoe 3aHaTHe. PanmanHas Mepa yriia. BelumcineHue cuHyca, KOCHMHYyCAa, TAaHIEHCA H
TpuronomerpuyecKkue |[KOTaHreHca 4ucia. PemeHue 3amad Ha MpeoOpa3oBaHHME CyMMBI TPUTOHOMETPHUYECKUX (YHKIUH B 4
YPABHEHHSA U IIPOU3BEICHUE, IPeoOpa3oBaHUEe IPOU3BEAECHUS TPUTOHOMETPUUECKUX (DYHKIMH B CYMMY.
BbIPaKeHUS Jleknms, ypok. Pemenue npocTeHIIMX TPUTOHOMETPUYECKMX YPAaBHEHUMM W HEPAaBEHCTB. MeTonbl 5
peleHysl TPUroOHOMeTpUUYecKuX ypaBHeHui. [IpeobpazoBaHye TPUTOHOMETPUUYECKUX BBIPAKEHHH.
IIpakTnyeckoe 3ansitue. PemieHue 3amad  Ha MNPOCTEHIIME TPUTOHOMETPUYECKUE YPABHEHHUS H 4
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|HepaBeHCTBa. [IpeoOpazoBaHre TPUTOHOMETPHUUSCKUX BBIPAKCHUM.

Paznen VI. Hauajia MaTteMaTu4ecKoro aHajmu3a

Tema 6.1.
ITocaenoBaTeJbLHOCTH
U NIPOrpeccuu

Jlekuusi, ypok. IlocienoBatenbHOCTH, CHOCOOBI 3a/laHusl MOCJIENOBAaTENIbHOCTEH. MOHOTOHHBIE U
OTpaHHYEHHBIC ITOCIIEIOBATeILHOCTH. VcTopusi aHaim3a OECKOHEYHO MallbiX. ApupMeTrudeckas u
reoMeTpuueckas rmnporpeccud. beckoHeyHo yOwiBaromias reomerpudeckas nporpeccus. Cymma
OECKOHEYHO yOBIBAIOICH reoMeTpruieckor mporpeccuu. [Iperen mociae10BaTeIbHOCTH.

IpakTnyeckoe 3ansaTHe. YKnCIoBas MOCIEA0BATEILHOCTD, CIIOCOOBI €¢ 3aJaHus, BBIYMCICHHUS YJICHOB
MOCJIC0BATEILHOCTH. BhIunciIeHHe TIpe/iena MmociieJ0BaTeIbHOCTH.

Jlekuusi, ypok. HempepbiBHbIE (YHKIMM M HX CBOHCTBA. Touka pa3peiBa. ACHMITOTHI TpaduKoB
¢bynkuuii. CBOMCTBa (DyHKLMI HENPEphIBHBIX HAa OTpe3Ke. MeTol MHTEpBaIOB JUIsl PEIIEHUsI HEPABEHCTB.
[IpumeHeHne CBOKMCTB HENpEepBhIBHBIX (YHKUWH s pemieHus 3anad. [lepBas m BTOpas MpOHM3BOIHBIE

Hen{)ZB;:Igjgle GbyHKIMH. OnpeneneHlfe, reOMEeTpUYecKuil M (U3NYeCKUil CMbICI Tpou3BogHOU. [IpomsBoaHble
dynKuun. asieMeHTapHbIX QyHKIMA. [Ipon3BogHAsE CyMMBI, TPOU3BEACHNUS, YACTHOTO ¥ KOMITO3UITUH.
IIpoussoanas IIpakTuyeckoe 3ansitue. I[lpaBuna u dopmynsl auddepeHunpoBanus, TaOIUIA HTPOU3BOIHBIX
aneMeHTapHblX  (yHKnud. HWcecnemoBanue (QyHKIMM C  MOMONIBIO  Tpou3BoAHOW. HaxoxneHwue
HauOOJIBIIEr0, HAUMEHBILET0 3HAUEHHSI U SKCTPEMAJIbHBIX 3HAYCHUH (QYHKILIHU.
Jlekuusi, ypok. IIlpuMeHeHue TPOM3BOJHOW K HCCICIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH H
Tema 6.3. sKcTpeMyMbl. HaxoxneHue HauOOJbIIEro M HAaMMEHbBIIEr0 3HAYEHUS HenpepbIBHOW (QyHKIMM Ha
HccnenoBanue orpeske. Touku pa3ppiBa GYHKIMK, ACUMOTOTHI Tpaduka QyHKIUH.
(ynkumii ¢ nomoubio |[Ipaktuyeckoe 3ausitue. llpuMeHneHue MPOU3BOMHON [ HAXOXKACHHUS HAWIY4IIEr0 pELICHUS B
NPOU3BOIHOM MPUKIIAJHBIX 3a/1a4ax, I OMpeIesieHUs] CKOPOCTH M YCKOPEHHUs Tpolecca, 3aJaHHOro (HOpMyJIon WU
rpaMKOM Ha OTpe3Ke.
Pasnen VII. IlepBooOpa3Hasi 1 HHTErpas
Jlexuus, ypok. IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBo0oOpa3HbIX. IlepBooOpa3Hble 3ieMeHTapHbIX
Tema 7.1. q)yIjKHHfI. [IpaBuna HaxoXXACHUS MEPBOOOPA3HBIX OHpeIleJIéHEIOFO uHTerpana no Qopmyne Hrprorona-
TepBoobpasnas JleiiOnuua. IlpumMeHeHue MHTErpasa sl HaX0XJIeHHs IJI0NIAeH MII0CKUX (PUIyp FreOMEeTPUUECKUX Tell
HHTErpaJ IIpakTHyeckoe 3ansTue. Boruncnenue naTerpaios. [IpuMmenenne nHTerpata K BHIYUCICHUIO (PH3HYECKIX

BEJIMUUH U TUIOMIAEH.
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Paznea VIII YpaBHeHuUsi 1 HepaBeHCTBA

Tema 8.1.
HppanuonanbHbie,
MOKa3aTejbHbIC U
Jorapupmmuyeckue
HEpPaBeHCTBAa

Jlekuust, ypok. OCHOBHBIE METO/bl pELICHUS II0KA3aTEeIbHbIX M JOrapu(pMUYECKUX HEpaBEHCTB.
OCHOBHBIE METO/bl PELICHUS] UpPpAlMOHAIbHBIX HEpaBeHCTB. ['paduueckue MeTONbl peIIeHHs
MPpalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapu(pMUIECKUX YPAaBHECHUH 1 HEPABESHCTB

IIpakTnyeckoe 3aHsTHe. OCHOBHBIE TMPUEMBl pPEHICHUS HPPALMOHANBHBIX, JOTrapU(PMHUUECKUX,
MOKAa3aTeIbHBIX M TPUTOHOMETPUYECKUX HEPABEHCTB. Vcmonbp30BaHue CBOWCTB U rpa@uKoB QYHKIUN I
pelieHus HEpaBEHCTB.

Paznen IX. I'eomeTpus

Tema 9.1.
Beenenue B
CTepeoMeTPHI0

Jlekuusi, ypok. OCHOBHBbIE NPOCTpaHCTBEHHBIC (GUTYypbl. [IOHATHS CcTepeoMeTpuu: TOYKa, MpsMas,
IUIOCKOCTh, TpOCTpaHcTBO. lloHATHA: mepecekaromuecss IJIOCKOCTH, IepeceKaroluecs MmpsMas Hu
TUIOCKOCTB; TIOIYIPOCTPAHCTBO. MHOTOTpaHHUKH, H300pakeHUE MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP.
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX. VICTOpUS pa3BUTHS CTEPEOMETPHH.

IIpakTnyeckoe 3aHsTHe. OCHOBHBIC TpaBWIa W300paKEHHSI HA PUCYHKE IUIOCKOCTH, MapajlIeIbHBIX
IOpsMbIX (OTPE3KOB), cepeanHbl oTpe3ka. CrnocoObl 3aaHus MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
Oo6o3HaueHuss nNpsAMbIX U Tuiockocteil. Ceuennst. M300pakeHne cedeHWi mupamuibl, Kyd0a W MPHU3MBI,
KOTOpbIE NMPOXOIAT Yepe3 ux péopa.

Tema 9.2.
B3aumnoe
pacmnoJioskeHue
NpPsSIMbIX B
MPOCTPAHCTBE

Jlekuusi, ypok. B3aumHoe pacrnosiokeHue MpsMbIX B NpocTpaHCTBE. CKpEIIMBAIOIIMECS IPSIMbIE.
[Ipu3naku cxkpemuBaommxcs npsAMbIX. [lapamiensHble npsimMble B IpocTpaHcTBe. Teopema o
CYLIECTBOBAHMM M €IMHCTBEHHOCTH NPSAMOM NApajUIeIbHOM JNaHHOM NPSAMOM, IPOXOIALIEH Yepe3 TOUKY
IIPOCTPAHCTBA M HE JIEKAIIEW Ha JaHHOM MNpsAMOM. JleMMma O IepecedeHuM IapauIelIbHbIX IPSAMBIX
mwiockocTeio. [lapamnensHocTh TpEX npsAMbIX. Teopema o TpEX NapajuledbHBIX NpsAMBIX. Teopema o
CKPEUIMBAIOIIMXCS PSMBIX. YTOJI C COHANPABICHHBIMU CTOPOHAMHU. YTOJ MEXAY IIPSIMBIMHU.

IIpakTuyeckoe 3aHsTHe. [IpU3HaKM B3aUMHOIO pACIOJIOKEHUS NPAMBIX. YTOJI MEXIY MPSIMBIMU.
B3aumMHoe pacnosiokeHue HpsAMBIX U IMiiockocteil. IlepneHaukyssp ¥ HakJIOHHAs K IUIOCKOCTH. YTOJ
MEXJly NPpsSMOM M IIOCKOCThI0. TeopeMbl 0 B3aMMHOM DPACIIOJIOKEHUU NPSIMOM U miockocTu. Teopema o
Tpex nepneHaukyispax. IlpusHaku W cBoiicTBa mHapajyIebHBIX W IEPHEHAUKYISPHBIX IUIOCKOCTEH.
PaccTosiHuEe OT TOUYKHM 10 MJIOCKOCTH, OT MPSAMOM /10 INIOCKOCTH, PACCTOSTHUE MEXY IIOCKOCTSAMU, MEXITY
CKPELIMBAIOLIMMUCS MPSIMBIMH, MEKIY MPOU3BOJIBHBIMU (PUIYpaMu B IPOCTPAHCTBE.

Tema 9.3.

Jlekumsi, ypok. IloHsATHs: mNapamienpbHOCTh NPSIMOM M INIOCKOCTH B mpoctpaHcTBe. [lpu3Hak
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IMapajeabHOCTH
NPSIMBIX U
IUIOCKOCTEH B
NMPOCTPaHCTBeE

NapajuleIbHOCTH  NpsiMOM M miockocTtd. CBOMCTBAa MapalieIbHOCTH HPSIMOM M IUIOCKOCTH.
FGOMeTpI/ILIGCKI/Ie 3aa4i Ha BBIYMCJICHUC U JOKA3aTCJILCTBO, CBA3AHHBIC C MApaJICJIbHOCTBIO IPSAMBIX U
IJIOCKOCTEN B mpocTpancTBe. CBOMCTBa mnapauienenunena W mnpusMmbsl. llapanienbHbple MIOCKOCTH.
[Ipyu3Haku mnapauieIbHOCTH JBYX IUIOCKOCTeW. Teopema O mapauieIbHOCTH M €IMHCTBEHHOCTH
IUIOCKOCTH, MPOXOASIIEH 4epe3 TOUKYy, He MPHUHAJJISKAIIYI0 JaHHOM MIIOCKOCTU U CJIEACTBUS U3 HEE.
CBoiicTBa mapasuieNbHBIX IIOCKOCTEN: O MapaJUIeIbHOCTH MPAMBIX IEPECeUEHUs P MEPECEUCHUN IBYX
napajuleNbHBIX IUIOCKOCTEH TpeThbel; 00 OTpe3kax MapauleNbHBIX MPSAMBIX, 3aKIIOUEHHBIX MEXITY
napaJiJiICJIbHBIMH IIJIOCKOCTAMMU, O ICPECCUCHU U HpHMOI\/JI C ABYMS MapaJlJiCJIbHBIMH ITJIOCKOCTAMMU

IIpakTuyeckoe 3anaTue. [loctpoeHue cedeHus, MPOXOAAIIETO YEpe3 JAHHYIO NPSIMYIO Ha YEPTEKE U
MapajuiebHOro Jpyrod mnpsmoil. Pacuér ortHomenuid. [lapamnenpHas npoekuMs, NPUMEHEHHUE JIs
MIOCTPOCHHUSI CEUCHH KyOa U napajuielienune/a.

Tema 9.4.
IMepneHAUKYJIAPHOCT
b MPSIMBIX U
IJIOCKOCTEH B
NMPOCTPAHCTBE

Jleknusi, ypok. [leprnieHauKyIsIpHOCTh NPAMOM U MIOCKOCTH. [Ipu3HaK nepneHauKyJIpHOCTH IPSIMOA U
mIockocTu. TeopeMa O CYHIECTBOBAHMM W E€OUHCTBEHHOCTH MPSAMOM, NPOXOIALIEH uepe3 TOUKY
MPOCTPAHCTBA M TEPHEHAMKYISIPHON K IIOCKOCTH. [IIOCKOCTM M TEepHeHAMKYJIspHbIE UM MpsMas B
MHororpanHukax. lleprnenaukynsp u HakioHHas. TeopemMa o TpEX MNEpHeHAUKYIsApax (mpsAMas Hu
oOpaTtHas). YTroJ MeXIy CKpeIIMBAIOUIMMUCS TpsMbIMH. llocTpoeHue cedeHWil KybOa, TNPHU3MBI,
MPaBUILHONM MUPAMUbI C HOMOUIBIO OPTOrOHAJILHOM MPOEKIIUH.

IIpakTuyeckoe 3ansTue. [locTpoeHue mnepHeHAUKyIsApa U3 TOYKHM Ha mpsamyro. Cummerpus B
MIPOCTPAHCTBE OTHOCHUTEIBHO IJIOCKOCTH. [ImockocT cuMMeTpuii B MHOrorpaHHukax. llpusnak
MEePIEHANKYIISPHOCTH MPSIMOM M TUIOCKOCTH KakK CIEACTBHE cUMMeTpuu. [IpaBuiibHbIE MHOTOTPaHHHKH.
Pacuér paccrosiHuii OT TOYKH A0 TJIOCKOCTH.

Tema 9.5.
Yrisl u paccTosHUSA

Jlekuusi, ypok. ['eomerpuueckne METOAbl BBIYMCICHMS YIJIa MEXIy NPSAMBIMM B MHOTOIDAaHHUKAX
JiByrpanHbiii yroj. CBONCTBO JIMHEHHBIX YIJIOB ABYIpaHHOro yria. llepneHaukylispHble MIOCKOCTH.
CpolicTBa B3aMMHO NEPIEHAMKYISIPHBIX IUIOCKOcTeH. [Ipu3Hak nepneHAMKYISPHOCTH IUIOCKOCTEH;
TeopeMa O TIPsSAMOM IIEPECEUEHHs [JBYX IUIOCKOCTEH IEPHEHAMKYJSPHBIX TPETBEH IUIOCKOCTH.
[IpsiMoyrosibHBI Mapajuienenunen; KyO; W3MepeHHs, CBOWCTBA MNPSIMOYTOJIBHOTO HapaeenuIesa.
Teopema 0 quaroHanu npsAMOYTOJIbHOIO IAPAJUIENICIIUIIENA U CIEACTBHE U3 HEE.

IIpakTnueckoe 3ansaTHe. (CTepeoMeTpUYECKHE M MPUKIAIHBIE 3aJauyM, CBSA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MPAMBIX U ITOCKOCTH. OIMyCKaHUe MEePIEHANKYIIIPOB, BEIUNCICHUE PACCTOSTHUN OT TOUKH
0 TOYKH; MPAMOM; IUIOCKOCTH. BbIUMCIIEHHME pPacCTOSHUM MEXIy CKPEUIUMBAIOIIMMUCA MPSAMBIMU C
MMOMOUIBIO NEPIEHANKYIISIPHOMN MIOCKOCTH.

Tema 9.6.

Jleknus, ypok. MHOrorpaHHuk M ero sneMeHThl. Ilupamuna. Buael nupamua. IlpaBunbsHas nupamupa.
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MHOrorpaHHUKH

[Ipusma. IIpsimas n HaxkoHHas npu3Msl. [IpaBuwiibHas npusma. [Ipsamoli napaienenunen, IpsIMOyTrOJIbHbII
napauenenumnen, Kyo. Teopema Ditnepa. [IpaBuibHbIE MHOTOIPaHHUKH.

IIpakTryeckoe 3aHsATHE. BITyKIIble MHOrOrpaHHUKH. [[paBrIbHbBIE MHOTOTPAHHUKM.

Tema 9.7. Jlekuusi, ypok. [loHsiTHe BekTOpa Ha IUIOCKOCTH W B mpocTpancTBe. CymMmMa U Pa3sHOCTh BEKTOPOB,
BekTopbI B NPaBUWIO TapajulelienuIela, YMHOKEHHE BEKTOpa Ha YHCIO, Pa3lIoKEHHE BEKTopa Mo 0asucy Tpéx
NMPOCTPAHCTBE BEKTOPOB, HE JIGKAIIMX B OJHOM INIOCKOCTH.
IIpakTHYeckoe 3aHsiTHE. BrruncieHne yria MeXIy BEKTOpaMH B mpocTpaHcTBe. lIpocreiinme 3amaqun ¢
BEKTOPaMHU.
Tema 9.8. Jlekuusi, ypok. O0néM Tena. O0bEM mpsiMoyrobHOTO mapauienenumnenaa. CTepeoMeTprudecKrue 3a1au,
O0bém CBSI3aHHBIE C 00BEMOM MpAMOYrojbHOro mapamienenuneaa. O0sEM npsimoit npusMel. Dopmyna o0bEMa
MHOTOrpaHHuKa  |mupamuabl. OTHOIIEHHE 00BEMOB MUPAMH]T C OOIIIUM YTIIOM.
IIpakTuyeckoe 3aHsTHEe. CTepeoMETpUYECKUE 3a/ladyM, CBS3aHHBIE C BBIYUCIEHHUEM OOBEMOB MPSMOI
[IPU3MBL.
Tema 9.9. Jleknus, ypok. [{niuHapudeckas moBepXHOCTh, 00pa3yroIUe MIMHAPHYSCKON MOBEpXHOCTH. [IMmuHmp.

Tesa BpalieHus

[psimoii kpyroso#t mumHAp. [nomans noBepxHocTH HHIHHApPA. KOHWYeCKas MOBEpXHOCTh, 00pa3yromne
KoHu4deckoi noeepxHoctu. Konyc. CeueHne KoHyca MIOCKOCTBIO, TapaslieIbHON TIOCKOCTH OCHOBAHUSI.
YceuéHnslii koHyc. M300pakeHne KOHYCOB M YCEUYEHHBIX KOHYCOB. [lnomame OOKOBOI IMOBEPXHOCTH H
nonHoi nmoBepxHoctu konyca. Cepa u map. [lepeceuenue cdepnl u mapa ¢ miockocteto. Kacanue mapa
1 cdepbl MWIOCKOCThI0. By u m3o0paxenune mapa. YpaBHeHue chepsl. Ilnomans chepbl u e€ gacreit.
CummMmeTtpus cdepsl 1 miapa. Paznuynsle KoMOWHAIIMK TEJ BPAIICHUsI 1 MHOTOTPaHHHUKOB.

HpaKTI/I‘IeCKOQ 3aHATHE. CTepeOMeTpI/I‘leCKI/Ie 3a/la4id Ha BBIYUCIICHHUC, ITIOCTPOCHUC ceyeHH I OUJIMHIpPA,
KOHYCa. HpI/IKJ'IaI[HHe 3a/1a4y, CBA3AHHLIC C IUJIMHIAPOM.

Tema 9.10.
Inomaan
NOBEPXHOCTH H
00bEMBI KPYIJIBIX TeJl

Jlekuus, ypok. O6béM nmmmnnapa. Teopema 06 00béMe mpsimoro nuinHapa. [nomanu 60koBoit U MoMHOM
noBepxHocTH uwinHApa. OO0BEM KoHyca. [lnmomaau OOKOBOM M TOJMHONM TOBEPXHOCTH KOHYCA.
CrepeomeTpuieckue 3a/1adyu, CBA3aHHBIE C BBIYMCIECHHEM OOBEMOB IWIMHApA, KoHyca. O0BEM wiapa u
mapoBoro cekropa. Teopema 00 o0béme mrapa. ITnomane cdeprsl. CoOTHOMIEHUS MEXAY IUIOMIAASIMU
MTOBEPXHOCTEH M 00BEMaMH TTOTOOHBIX TEJl.

IIpakTnyeckoe 3ansitne. CTepeoMeTpUYECKUE 3allaud, CBSA3aHHBIC C BBIYMCICHHEM OOBEMOB Imapa.
[TogoOuble Tema B mpocTtpancTBe. M3menenne o6wvéma npu moxobun. CrepeoMeTpHuecKue 3a1adu,
CBsI3aHHBIE C BBIYHUCIEHHEM 00BEMOB TEI U IJIOUIAIeH NOBEPXHOCTEM.

CAMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCA
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CaMocrosiTenbHas padoTa ¢ KOHCIICKTaMH 3aHITHIA, METOIHYECKUMU ITOCOOUSIMU:

- TIOATOTOBKA K YCTHBIM M MMMCHMEHHBIM OIIPOCAaM, KOHTPOJIBHBIM paboTaM, 3a4eTy, SK3aMeHy;
- TopaboTKa MaTepralioB ypoKa COCTaBJICHUEM CXEM, TaOJIHIL;

- BBINOJIHEHUE PacyeToB (I10 3a/1aHHBIM YCIJIOBHSIM)

Pasznen X. KomOMHATOPpMKA U TeOpHUsi BEPOSITHOCTEN

Tema 10.1
Cay4aiiHble ONIBITHI,
cjayyaiiHble COOBITHS

U BEPOSAATHOCTH
CcOOBITHI DJIeMEeHTBI
KOMOMHATOPUKH

Jlekuusi, ypok. CioydaifHple 3KCIIEpUMEHTHI (OMBITHI) U CIydaliHble COOBITHSA. DJIEMEHTApHBIE COOBITHS
(ucxonasl). BeposiTHOCTH ciyyaiiHOro coObITHA. BeposTHOCTH COOBITHII B ONBITaX C PABHOBO3MO>KHBIMU
3JIeMEHTapHBIME COOBITHAIMU KoMOMHaTOpHOE TIpaBmwiio yMHOKeHUs. [lepecranoBku u dakropuan. Yucio
COoUYeTaHUH

HpaKTI/I‘leCKOC 3aHsTHE. Pemenne KOM6I/IHaTOpHI)IX 3aja4. PaBMGHIGHI/ISI, COUCTaHUsA U IICPECCTAHOBKHU.

Tema 10.2
Onepanuu Hajg
MHOKeCTBAMH U
COOBITHSIMH.
Chnoxenne u
YMHO:KeHHUe
BEpPOATHOCTEI.
YciaoBHas
BEPOSITHOCTb.
He3aBucumbie
COOBLITHA

Jlekuusi, ypok. Ilepeceuenue, oObeAMHEHHWE MHOXKECTB U COOBITUH, MPOTUBOMOIOKHBIE COOBITHS.
@opMynia CIOKEHHUS BEpPOSTHOCTEH. YCIIOBHAs BEpPOSTHOCTb. YMHOXEHHE BeposiTHocTeld. dopmyna
YCJIOBHOM BeposITHOCTU. HezaBucumMbie COOBITHS.

IIpakTHYeckoe 3aHsiTHe. BhrunciacHue BeposTHOCTEH. PerieHre 3aj1a4 Ha HE3aBUCHUMbBIC M 3aBHCHMBIC
COOBITHSL.

Tema 10.3
Cepuu
NnocJjaeaoBaTeIbHbIX
HCNBLITAHUMN.
HcenbiTanua
bepunyaimn.
Cayuaiinblii BbIOOp
U3 KOHEeYHOoIi
COBOKYIHOCTH

Jlexknusi, ypok. buHapHblii ciy4ailHbIi ONBIT (MCTIBITAHUE), YCIEX U Heyaada. He3aBucumblie UCTIBITAaHUS.
Cepusi HE3aBUCUMBIX HUCHBITaHMM [0 mepBoro ycmnexa. Cepus HE3aBUCUMBIX HCHbITaHUN bepHymin.
Caydaiinblii BBIOOP U3 KOHEYHOW COBOKYITHOCTH.

HpaKTI/I‘IeCKOQ 3aHATHE. HpeHCTaBJ'IeHI/Ie YHMCJIOBBIX JaHHBIX. Pemenue MNpakKTHUYCCKHUX 3alad C
MNPpUMCHCHUCM CCPUHU IMOCTICAOBATCIIbHBIX HCITBITAaHHH.

Tema 10.4

Jlekuus, ypok. Crnyuaiinas BenuuuHa. Pacripenenenue BepostHocTed. I'eomeTpuueckoe pacipe/ieieHue.
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CayuaiiHnbie
BeJIMYUHBI H

bunomuaneHOE pacnpeneneHue. MaremMarndeckoe OKHMJIAHUE CIIy4alHOW BeIWYUHBL. MaremaTudeckoe
OKUJAHUE T€OMETPUUECKOT0 U OMHOMMAIILHOIO pacupenesieHui. Jlucnepcust U CTaHAApTHOE OTKIOHEHHE.

pacnpeaeseHust CaoiicTBa aucnepcud. MaremMatnuyeckoe OXUAAHME MPOU3BEACHHS U JUCIEPCUS CYMMBbl HE3aBUCUMBIX
CIIy4JalHBIX BeIn4uH. Jlucnepcrs OMHOMHAIBHOTO PACTIPECIICHHUS.
IIpakTuyeckoe 3ausithe. [IpencraBiieHHe 4YHMCIOBBIX JaHHBIX. PellleHne mNpakTUYECKUX 3aaad ¢ )
IMPUMCHCHHUEM BCPOATHOCTHBIX MCTOJOB.
T 105 Jlekuusi, ypok. ['eHepanbHas COBOKYITHOCTh WM CJIy4ailHas BBIOOpPKA. 3HAKOMCTBO C BBIOOPOYHBIMH
3.:ZiileHT'H xapakrepuctukamMu. OIEHKa CpeJHero M JUCIEPCUHM T'eHEpalbHONM COBOKYMHOCTH C IIOMOILBIO 2
.  |BBIOOPOYHBIX XapPaKTEPUCTHK.
MaTeMaTH4eCKOM > =
CTATHCTHKH IIpakTnyeckoe 3ansitue. OlLEeHUBaHUE BEPOATHOCTEH coObiTUid 1O BBIOOpPKE. BpIuucienue )
JOBEPUTEIBLHOTO MHTEPBAJIA JIsl OLICHKU T'€HEepaIbHOU CPEHEN.
Koncyabranum: 2
IIpome:kyTouHas aTTecTanus 6
Bceero 2 cemecTp: 154
Bcero yacos 232
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3. YCJIOBUS PEAJIM3AIIUU ITPOTI'PAMMBI JTUCHUIIJIMHBI

3.1. Ucnosb30BaHNe AaKTUBHBIX U HHTEPAKTUBHBIX ()OPM MPOBeIeHHs

JIns TOArOTOBKHM CIIEHUAIMCTOB CPEJHEr0 3BeHa B 00pa3oBaTENbHOM IIpOLIEcCe
IIMPOKO MCIIOJIB3YIOTCS Takue (OPMBI IPOBEACHHS 3aHATUI KaK:

- ceMUHap;

- KOMITBIOTEPHBIC CUMYJISIIIHH;

- TPYTIIOBBIE JUCKYCCHUH,

- OKCTIEpUMEHT,

- peleHre TUIOBBIX 3a/a4,

- Kelc-3alaHue u ap.

[TpuMeHSIOTCS ClleAyIOIHe COBPEMEHHBIE 00pa30BaTEeNIbHBIE TEXHOJIOTUU:

- TEXHOJIOTHUSI COTPYHUYECTBA;

- TEXHOJIOTUS Pa3BUTHSI KPUTUUECKOTO MBIIICHHS;

- MpoOJIEMHOT0 U TUIHOCTHO-OPUEHTHPOBAHHOTO O0YUCHHUS;

- nH(OPMAIIMOHHBIE TEXHOJIOTHH.

AKTHBHBIC U HHTCPAKTHUBHLIC (1)OpMBI IMPOBCACHU SaHHTHﬁ, HCIIOJIb3YCMBIC B y‘le6HOM

IpoLecce
Cemectp | Bun 3ansrus Tema 3ansaTus AKTHUBHBIN, THTEPAKTUBHBII
METOJL
Jlexuwst, ypok |Pa3BuTHE NOHATHS O YUCIIE. ['pynnoBeie 1UCKyccUU
TTextmms, Ypok @OyHKIMM MX  CBOMCTBA U I'pynnoBeie nuckyccuun
rpaduKy.
1 cemectp |[IpakThueckoe Crenenu u KOpHU Pemenne TnoBsIx 3a1a4y
3aHATHE
Omnpenenenune gorapudma. Oc- Keiic-3aganue
Jlexuusi, ypoK [HOBHOE Jlorapu(pMUIECKOE TOXK-
JIECTBO.
Jlexuusi, ypok |OCHOBBI TPUTOHOMETPHH. ['pynnoBelie 1UCKyccun
[IpakTuueckoe| [IponsBonHas u ee npuMeHEHHE. Pemenne TnoBsIxX 3a1a4y
3aHATHE
Jlexuus, ypok [I[leppooOpa3Has 1 UHTErpai. ['pynnoBble TUCKyCCUU
2 cemecTp |Jlekuus, ypok |YpaBHEHUs U HEPABEHCTBA. Keiic-3aganue
[IpakTnyeckoe MHOrOrpaHHUKHY. Pemenne TMnoBsIx 3a1a4y
3aHATHE
Jlexiusi, ypok | DJIeMeHThI KOMOMHATOPHKH. Kelic-3ananue

3.2. Y4yeOHO - MeTOOHYECKOE O00ecIeueHne

CBeneHuss 00 DJIEKTPOHHBIX IOJHOTEKCTOBBIX —pecypcax, JOCTYH K KOTOPBIM
oOecnieunBaeTcs Ha OCHOBAaHUU MPSAMBIX JJOTOBOPOB.

[lepeyeHb MOKYMEHTOB, IOATBEPKIAOIINX HAJTUYNE/TIPABO HUCIOIB30BaHUS LUPPOBBIX
(anmexTpoHHBIX) OubIHOTEK, DBC
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Kontpakr Ne 656/0Y ot 30.12.2022. (OBC

R IS 01.01.2023 — 21.12.2023
>, | Kotz s 1/JLY or 10.10.2022. (3BC 5102022 - 11102023
3. | puncsmonnll comipaxy Jo 2331 o1 05.08.2023 — 04.08.2024
N T
|5 L s 20 155 on
2024 6. KonTpaxt Ne 493/11Y ot 11.11.2022 11.11.2022 — 11.11.2023

(DnexrpodHble hopmbl yueOHUKOB Ui CI1O)

Jlorosop Nel01/HDE5/2097 ot 28.03.2017
7. | (HauunoHanpHas 3JIeKTpOoHHA OUOIUOTEKA

(H9b))

28.03.2017 — 28.03.2022
(npononranus 1o 28.03.2027)

Konrpakr Ne 8/AT ot 24.01.2023 Ha
8. | mprobpeTeHne MEPUOINUECKIX TTIEUYATHBIX 01.01.2023 —31.12.2023

M3JaHUHA

AKT BBOJA B OKCIUTyaTalUl0 OJIEKTPOHHOU

GuGmmotexn BIAY Ne 33 or 19.01.2016 becepotno

ObecrieyeHHOCTh YU4EOHOHN TUTEPATYpO IPU peanu3aiun padouei mporpaMMel
3.2.1. OCHOBHBIEC HCTOYHUKHU:

1. Amumos III. A., Komsrua FO. M., Tkau€ra M. B. u np. Martematuka: airedpa u
Hayaja MaTeMaTHYeCKOro aHaju3a, TeoMeTpus. AnreOpa M Hadajlla MaTeMaTHYECKOTro
anaym3a 10-11 kmacc. ba3oBelit u yriyOn€HHBIN YPOBHH. DJIEKTpoHHas opma ydeOHHKA. —
M.: AO «M3parenbctBo «llpocBemenuey», 2023. -463 c. - [OU] — Pexum pnocryna:
https://e.lanbook.com/img/cover/book/334391.jpg>.

2. AranacsH JI.C., byryzoB B.®., Kagomuer C.b. u np. Martematuka: anrebpa u
Hayaja MaTeMaTH4ecKoro asanusza, reomerpus. I'eomerpusa. 10-11 xiacc. ba3zoBbiii u
yriayOnéHHbI  ypOBHHU. OieKkTpoHHas ¢opma ydeOHMka. - M.: AO «M3parenseTBo
«IIpocsemienuey, 2023. - 287 C. - [DU] - Pexum JOCTYyTIA:
https://e.lanbook.com/book/353669>

3.2.2. JIOTIOTHUTEIIbHBIC HCTOYHUKH:

1. Bapnymkun B. B. Dnementsl Bbiciielt MaTemMaTHKu. Y4eOHuk. B 2-x Tomax. 1,
Maremarrka. DIeMEHTHI BICIIeH MaTeMaTuku: YueOHuk: B 2 tomax Tom 1. - MockBa: OOO
«KYPCx, 2017 - 304 C. - [DU]. - Pexum JOCTyTa:
http://znanium.com/catalog/document?id=228758>

2. bapnymkun B. B. Dnementsl Bbicuiel MaremMaTHKd. Y4eOHuk. B 2-x Tomax. 2,
Maremartuka. DieMeHTHI Bbiclied maTemaTuku: YdeOnuk: B 2 tomax Tom 2 - Mocksa: OOO
«KYPC», 2017 - 368 C. - [DU]. - Pexum JOCTyTa:
http://znanium.com/catalog/document?id=171895>
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://e.lanbook.com/img/cover/book/334391.jpg
https://e.lanbook.com/book/353669
http://znanium.com/catalog/document?id=228758
http://znanium.com/catalog/document?id=171895

3. Hlunaue, B. C. Maremaruka: Yuebuuk u npaktuky™m / [llunaues B. C. ; mon pen.
TuxonoBa A. H. - 8-e usn., nmep. u mon .- DnekTpoH. gaH. - MockBa: M3gatensctBo FOpaiir,
2019.- 447 c. - - [OU]. - Pexxum noctyna: https://urait.ru/bcode/489596>.

4. I'yceB B. A. T'eomerpusi: Yue6Hoe mocodue / I'yceB B. A., Koxyxos U. b., [Ipokodnes
A. A. - 2-e u3., ¥cnp. U A0IM.- DIEKTPOH. JaH. - Mocka: M3narensctBo FOpaiit, 2019.- 280 c. -
- [OU]. - Pexxum poctyna: https://urait.ru/bcode/474920>

3.2.3. Meroauueckue U3JaHus:

1. MaremMaTuka: MeTOAMYECKHE YKa3aHUS IO OCBOGHUIO JUCHUIUIMHBI U
CaMOCTOSITEJIbHOW paboTe it 00ydaronuxcsi Ha OCHOBE 0a30BOr0 YpOBHS OCHOBHOTO OOIIETro
00pa3oBaHus MO CHEIUAIBHOCTIIM CpeIHero npodeccruoHanbHoro oopasobanus / Boponexckuit
TOCYJapCTBEHHBIN arpapHblii  yHUBepcuTeT, OTHENeHHe CpeaHero mnpodeccHoHaIbHOTO
oOpa3oBanus, Kadeapa rymaHuTapHbIX U €CTECTBEHHO-HAy4YHBIX AucuuiuiuH; / coct. H. T
Cnupuna.- Boponex: BopoHexckuil rocynapcTBEHHBIM arpapHblid yHuBepcurer, 2023 .-
[OU].— Pexxum noctymna: http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. Ilepuoanyeckue U31aHus

1. Bectauk  BoOpoHEXCKOro  TroCyJapCTBEHHOTO  arpapHoro  yHUBEPCHUTETA:
TEOPETUYECKUI M HAyYHO-IIPaKTHUeCKUil kypHan / Boponex. roc. arpap. yH-T - Boponex:
BT'AY, 1998.

3.3. MaTepuajibHO-TEXHUYECKOE 1 MPOrpaMMHoe ol0ecrieuyeHue

CBGI[CHI/IH O IMpOorpaMMHOM obecreyeHnun 06mero Ha3zHa4YCHUA

No Ha3zBanue Pa3zmemienue
1 | Oneparmonnsie cucteMbl MS Windows / Linux K s no};(l%];f,;on cet
) [MTakeTs! oucHbIx mpunoxennit Office MS Windows / [IK B nokanbHOI cetn
OpenOftice BIr'AY
3 [Iporpammer nis mpocmotpa (daiinos Adobe Reader / DjVu [IK B s10KanbHOM CeTH
Reader BIr'Ay
Bpayzepsr Annexc bpaysep / Mozilla Firefox / Internet [IK B JloKaIbHOM CETH
4
Explorer BI'AY
[IK B s10KanBHOM CETH
5 | AutuBupycHas nporpamma Drweb ES BIrAY
. [IK B s10KanbHOM CeTH
6 | [Iporpamma-apxuBarop 7-Zip BIAY
7 | Mynbstumenua npourpsiBarens MediaPlayer Classic 1K s nogl%lg,;on et
8 | [Inmatdopma onnaitn-oOyuenus eLearning server TK B nokanbHoi cern
BT'AY
9 | Cucrema komnbrotepHoro rectupoBanust AST Test K nogl%lg,;on cet

- CaiiTpl 1 HHPOPMAIIMOHHBIC TOPTAITBI
1. http://MmuHOOpHAYKU.pd/ - MuHHCTEpCTBO 0Opa3oBanus Pd;
2. http:/edu.ru/ - denepanbHbIii 00pa30BATEILHBIN TOPTAT;
3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kmaccsr,
4. http://school-collection.edu.ru/ — DnexkTpoHHbIi yueOHHK «MaremaTnka B mikoie, XXI
BEKY.
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https://urait.ru/bcode/489596
https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m7905.pdf
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/

5. http://fcior.edu.ru/ - nHpOpMaIMOHHBIC, TPEHUPOBOYHBIC M KOHTPOJIbHBIE MaTEpHAIbI

[Tomemienus i BeaeHUs: 00pa3oBaTeIbHOro npouecca 1 000py10BaHUE

No HaunmenoBanne 00bekTa, Anpec (MECTOTONOKEHHE) 0OBEKTA,
/i MOJTBEPKIAIOIIETO HATNYHE MOJTBEPKIAIOIIETO HATMYKE MaTepHaIbHO-
MaTepUaIbHO-TEXHUYECKOTO TEXHUUYECKOro o0ecnedeHus (C ykazaHuem
o0ecrieyeHusl, C IepeyHeM HOMEpa TaKOTo 0OBEKTa B COOTBETCTBUU C
OCHOBHOTO 000pYy10BaHUS JOKYMEHTaMU 10 TEXHUYECKOI
VMHBEHTapU3alin)

1 VYuebnast aymuropus ans nposeaeHus | 394087, Boponexckas — obnacte, T.
3aHATUH BCeX BHUAOB, B TOM uucie | Boponex, yin. TumupszeBa, 21. 3nanue
TPYHIOBBIX u WHIUBUAYAIbHBIX | y4eOHOTO KOpIyca OTIEICHHSI CPEIHEro
KOHCYJIbTAIMH, TEKyIIer0 KOHTPOJIA U | TPO(ecCHOHATBHOTO o0pa3oBaHUs
IPOMEKYTOUHOMN arrectauuu: | (Kopmyc CIIO, obmexute Ne 6)
KOMILJICKT yueOHOMI mebenn, | Ayxa. 107
JIEMOHCTPAIIMOHHOE o0opynoBaHue,
y4eOHO-HATJIsAIHbIE TOCOOUS

2 VYuebnas ayauropusi. Ilomemenue | 394087, Boponexckas o0nacte, T.

JUIsL  CaMOCTOSITEIbHOM  pabOoTHI: Boponex, yn. TumwupsizeBa, 21. 3ganue
KOMILJIEKT yaeOHOM Mebenu, | yd4eOHOro Kopiyca OTIEICHHUS CPEIHEro
JEMOHCTpAllMOHHOE ~ 000pyAOBaHUE, | MPOdecCHOHAIBHOTO o0Opa3oBaHus
y4eOHO-HaT IS THbIC nocoous, (Kopmyc CIIO, o6mexutue Ne 6)
KOMIIBIOTEpHAas TEXHHUKA C Aya. 103

BO3MOKHOCTBIO MOJKIIOYCHUS K CETH

«HTepHEeT» u obecrieueHreM

J0CTyma B AJIEKTPOHHYIO

nH(GOPMaLMOHHO-00Pa30BaTEIbHYIO

cpeny

4. ®OHJ ONEHOYHBIX CPEJACTB, KOHTPOJIb U OLIEHKA
PE3YJIbTATOB OCBOEHUSA JUCIHUIIJINHBbI
4.1. OueHKa pe3y/JbTATOB OCBOEHHSI JUCIUIJIMHBI

Pe3yabTaThl 00yYeHus

@DopMbI H METOIbI KOHTPOJISI M OII€HKH

Hepeueub JIUYHOCHIHbBIX DEe3)/ibmamaoe:
c(OpPMUPOBAHHOCTH MPEACTABICHUI O
MaTeMaTHUKE KaK YHHUBEPCAIBbHOM S3bIKE HAYKH,
CpPEeICTBE  MOJETUPOBAaHUS  SIBICHUH U
MIPOIIECCOB, UJIEAX U METOJIaX MAaTEMATHKH;

— MOHMMaHHE 3HAYMMOCTH MATEMAaTHKHU JIJIs
HAYYHO-TEXHHYECKOTO nporpecca,
c(OPMHPOBAHHOCTH OTHOIICHUS K MaTeMaTHKE
KaK K YacTH OOIICUEIOBEYECKON KYIbTYPHI
yepe3 3HAKOMCTBO C HCTOpHUEH pa3BUTHUS
MaTeMaTUKH, SBOJIOLUEH MaTeMaTUYECKUX
HACH;

—  pa3BUTHE JIOTHYECKOTO
MPOCTPAHCTBEHHOTO BOOOpaXXCHUH,
QITOPUTMUYECKON  KYJIbTYPbI, KPUTHYHOCTH
MBIIJICHUSI Ha YpPOBHE, HEOOXOIUMOM JIJIst
Oyaymieil TpoeCCUOHATBLHONW JIeATEIBHOCTH,
ISt NIPOJIOJIKCHUS o0pa3zoBaHUs u

MBIIIJICHU A,

Dopmbl KOHMPOA 00yUeHUA:
MPAKTUYECKOE  3aJjaHhe  [PUMEHEHUS
MaTEeMaTUYECKUX METOOB JIJIs PEIICHHUS 3a]1a4;

-  TEOPETUYECKUH BOMPOC IO OCHOBHBIM
MaTeMaTUYECKUM TOHATHUSIM, HCIIOJIb3yEMbIM
Il ONKMCAHUSA  PA3JIUYHBIX MPOILIECCOB U
SIBIICHUIA.

Dopmbl  OueHKU  pe3yIbMaAmUGHOCMU

o0yuenus: TPAAULUOHHAS CHCTEMa OTMETOK B
Oayulax 3a KaXAyl BBIIIOJHEHHYI paboTy, Ha

OCHOBE  KOTOPBIX  BBICTaBISIETCA  WUTOTOBast
OTMETKA.
Memoodbt  KOHmMpONA  HANPAGIEHb  HA

NPOGEPKY yMeHUA 00YHaAIOuUXCA:
- BJIaJIETh HaBBIKAMHU AJITOPUTMUYECKOTO
MBIIIICHUS;
ONpeAensiTh METOJ peleHus  3ajad,
pa30uBaTh NPOLIECC PEIIEHHS 3a/1a41 Ha JTarlbl;
- HaXO/IUTh U OLIEHUBATh BEPOSITHOCTH HACTYII-
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camMmo00pa3oBaHus;

— OBJIQJICHUEC MATEMATUYCCKHUMU 3HAHUSIMHU
U yMEHHSIMHU, HCOOXOAMMBIMU B TOBCEHEBHOU
’KHM3HH, JUISI OCBOCHHSI CMEKHBIX €CTECTBEHHO-
HAYYHBIX JMCIUTLITHH u JMCIUTLITHH
npodecCHOHaIbHOTO IHMKIA, JUIS TIOJYy4YCHHUS
oOpazoBaHusi B 00JacTsX, HE TpeOyromux
yriry0IeHHON MaTeMaTHYECKOH MOrOTOBKH;
TOTOBHOCTH ¥ CIIOCOOHOCTh K
00pa30BaHMIO, B TOM YHUCIIE CAaMOOOPa30BaHUIO,
Ha TPOTSDKCHWM BCEH JKU3HHU; CO3HATEIBHOE
OTHOIIICHHE K HEMPEePHIBHOMY 00pa30BaHUIO
KaK YCIIOBHIO YCIICUIHOM NMPO(ECCHOHANBHON 1
0OI1IECTBEHHOM JIEITEIHbHOCTH;

TOTOBHOCTb CIOCOOHOCTh
CaMOCTOSATEIILHON TBOPYECKOMN
OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTb K KOJIJICKTHBHOH pa60Te,

u K

n

COTPYIHMYECTBY  CO  CBEPCTHUKAMH B
o0pa3oBaTeNbHON, OOILECTBEHHO IOJIE3HOM,
y4eOHO-HCCIIeIOBATENbCKON,  MPOEKTHOW U
IPYTHUX BUAAX AEATEIbHOCTH;

— OTHOLIEHME K HpodeccuoHaIbHOI
NEATEIbHOCTH KaK BO3MOXHOCTH Yy4YacTHs B
peleHnn JINYHBIX, OOI1IECTBEHHBIX,
roCyAapCTBEHHBIX, OO0IIeHAIIOHATBHBIX
npo0Jem.

Ilepeuens memanpeomemuuix pe3ynbmanmos:

YMCHUC CAMOCTOATCIBHO OIPEACIIATH
e  ACATCIBHOCTH M COCTABJIATH IIJIaHBI
ACATCIIBHOCTH, CaMOCTOATCIBHO
OCYIICCTBJIATD, KOHTPOJUPOBATH n
KOPPCKTHUPOBAThL ACATCIbHOCTb, HCIIOJIIb30BATb
BCC BO3MOXHBIC PECYpPChI I AOOCTHIKCHUA
IIOCTABJICHHBIX ueneﬁ H pcaiu3allii IIJIAHOB

JACATCIIBHOCTH, BI)I6I/IpaTI) YCIICHIHBIC
CTPATCTHU B PA3JIMYHBIX CUTYAllUAX
— YMCHHC MPOAYKTUBHO O6H_[aTBC$I n

B3aMMOJICHCTBOBATh B IIPOIIECCE COBMECTHOU
NEATENBHOCTH, YYHUTBIBATh MO3UIMH JIPYTUX
YYACTHHKOB  JCSTEIBHOCTH,  I(PPEKTHBHO
paspemarb KOH(IUKTBL;

BJIaACHHUC HaBbIKaMN HOSHaBaTeHLHOﬁ,

y“Ie6HO—I/ICCJ'IeI[OBaTeJ'II>CKOI7I n HpOGKTHOﬁ
JACATCIIBHOCTH, HaBBIKaMH PaspClICHUA
HpO6J'IeM; CIIOCOOHOCT M TOTOBHOCTH K

CaMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHHA
MNPAaKTUYCCKUX 3aaa4, IPUMCHCHUIO PA3JINIHBIX
METOJ0B IIO3HAHU,

T'OTOBHOCTB u CIOCOOHOCTD K

JIEHUS COOBITUH B MPOCTEHIINX MPAKTUYECKUX
CUTyallMsIX;

- OCYILECTBJIATh KOPPEKLHUIO (HMCHpaBJIEHUE)
CAENaHHBIX OWIMOOK HAa HOBOM  YPOBHE
IIpeIaraeMblX 3aJaHui.

Memoovl ouenku pesynvmamog o00yueHua:
dopmupoBaHue pesyJbrara UTOTOBOM
aTTecTaluy I0 JUCLUIUIMHE HAa OCHOBE CYyMMBI
pE3yJIbTaTOB TEKYLIETO KOHTPOJIA.
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CaMOCTOSITENIbHOM UH(POPMALMOHHO-
MO3HABATEJIIbHOW  JACSATENBHOCTH,  BKIJIHOYAs
YMEHUE OpPUEHTHPOBATHCS B  Pa3jIUYHBIX
HMCTOYHHUKAX uHpOpMAaITUH, KPUTHUYECKU
OIICHUBATh U HHTEPIPETHPOBATh HH(POPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3InYHbIX UCTOYHUKOB;

—  BIJIQJICHHE S3BIKOBBIMH  CPEJCTBAMM:
YMEHHUE SICHO, IOTUYHO U TOYHO HU3J1araThb CBOIO
TOYKY 3pEHHs, HCIOJb30BaTh aJIeKBAaTHbIC
SI3BIKOBBIEC CPEJICTBA;

— BJAJCHUE HaBBIKAMH IO3HABATEIHbHOU
pediieKCMM  KaK OCO3HAHHsSI COBEPIIACMBIX
JNEUCTBUA U MBICIUTEIBHBIX MPOLIECCOB, HX
pe3yinbTaTOB M OCHOBAaHMM, TPaHUI] CBOETO
3HAHUSI M HE3HAHWs, HOBBIX MO3HABATEIbHBIX
3a/1a4 ¥ CPEJICTB JIJISl UX TOCTHKCHUS;

— UEJNeYyCTPEMJIIEHHOCTh B TIOMCKax U
MPUHATAU PEIICHUM, COOOPa3UTENBbHOCTh |
UHTYULUS, Pa3BUTOCTb IPOCTPAHCTBEHHBIX
IIpPE/ICTaBICHU; CIIOCOOHOCTh BOCIPUHUMATD
KpacoTy U FapMOHUIO MUPA.

Hepeuens npedmemusix pe3ynomamos:

B xo00e oceoenus oucyunnunsl obyuarowuiica
0012iCeH 3HAMb/NOHUMAMb:

— 3HAUEHHE MaTEeMaTUYECKOM HayKd s
pelieHust 3a/ad, BO3HHUKAKOIIMX B TEOPUU U
MpaKkTUKE; IIHPOTY HU B TO IKE€ BpeMsd
OTPaHUYCHHOCTD MIPUMEHEHUS MaremMa-
TUYECKUX METOJOB K aHAJIM3y U UCCIIEIOBAHUIO
MIPOIIECCOB U SBJICHHUI B IPUPOJE U OOIIECTBE;

— 3HAaYCHUE TPAKTUKA ©  BOIPOCOB,
BO3HUKAIOIMX B CaMOM MaTeMaTUKe It
(GbOpMUPOBaHHUS W PA3BUTUS MAaTEMaTUYCCKOM
HayK{; HCTOPUIO pa3BUTHUS IOHATUS 4YHUCIA,
co3JaHus MaTeMaTHU4eCKOro aHaau3a,
BO3HUKHOBEHHUS U Pa3BUTHS T'€OMETPUH;

—  YHMBEPCWIbHBIM  XapakTep 3aKOHOB
JIOTUKU MAaTEeMaTHYECKUX PACCYXICHUU, HX
MIPUMEHUMOCTb BO BCEX o0macTsax
YeJIOBCUCCKON NCATCILHOCTH;

— BEpPOSATHOCTHBIM XapakTep pazIMYHbIX
MIPOIIECCOB OKPYKAIOIIETO MUPA;

yMeTh:

— BBINIOJNHATh aApU(PMETUUYECKHE JICUCTBUS
HaJl YUCJIAMH, COUYeTas YCTHbIE U NMHCbMEHHBIE
MPUEMBI; HaXOJUTh MPHUOJIMKEHHbIC 3HAYCHHS
BEJIMYMH M MOTPEHIHOCTH  BBIYMCICHHI
(aObcomoTHasT M OTHOCHUTEIIbHAS); CPAaBHUBATH
YUCJIOBBIE BBIPAKEHUSI;

— HaxoOJIUTh 3HAYECHHUS KOPHS, CTEICHH,
norapudma, TPUTOHOMETPUICCKUX BBIPAKCHUN
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Ha OCHOBE OIIPEIEICHUs, HCIOIb3Ys IIpU
HEOO0XOIMMOCTH WHCTPYMEHTAIIbHBIE CPENICTBA;
[I0JIb30BAaThCs NPUOIMIKEHHOW OLIGHKON Ipu
MPAaKTUYECKHUX pacueTax;

— BBINOJIHATH IPe0Opa3oBaHusl BbIPAKEHUH,
pUMEHSS bopmybl, CBSI3aHHbIE co
CBOMCTBaMH CTEIEHEH, J0TapuQmoB,
TPUTOHOMETPUUYECKUX (YHKIIMH;

— BBIYUCIIATH 3Ha4eHHWE (YHKIHH II0
3aJJaHHOMY  3HA4€HUIO  apryMeHTa  IpHu
pa3UYHbIX criocobax 3afaHus QyHKINH;

—  OIpeneNsiTh  OCHOBHBIE  CBOMCTBa
YUCIOBBIX (YHKLUH, WUTIOCTPUPOBATh HUX Ha
rpadukax;

— CTpOUTh TpadUKyd H3YYCHHBIX (YHKIUH,
WUIIOCTpUPOBaTh MO  rpaduKy  CBOWCTBa
AJIEMEHTAPHBIX (DYHKIIHIA;

— HCIOJIb30BaTh TMOHATHE (QYHKIHUU IS
OIMCaHMS U aHaJIM3a 3aBUCUMOCTEH BEJIMYNH;

— HaxOIWTh NPOM3BOJIHBIC AIIEMEHTAPHBIX
(GyHKIMH; WCHOJB30BATh TPOU3BOAHYIO LIS
U3y4YCHUSI CBOWCTB (DYHKIMH M TOCTPOCHHS
rpaduKoB;

- IPUMEHSTh IPOU3BOIHYIO TSt
NPOBEJACHUSI NPHONMKEHHBIX  BBIYMCIICHH,
pemath 3aaydl MPHUKIAJAHOTO XapakTepa Ha
HaXOX/EHHE HauOOJBLIIETO W HAWMEHBLIETO
3HAYCHUS;

— BBIUMCIATH B MPOCTEHIINX CIIydasx
wiomam " 00BEeMBI C  HCIOJIb30BAHHEM
OIIPEAEICHHOTO HHTETPaa;

— peuiaTtb PanrOHAIIBHBIC, ITOKAa3aTCJIbHBIC,

JorapupMHIECKHeE, TPUTOHOMETPUYECKHUE
YpaBHEHHMs, CBOJALIMECS K JIMHEHHBIM U
KBaJPaTHBIM, a  TaKkxke AHAJIOTUYHBIE

HEPaBEHCTBA U CUCTEMBI;

—  HUCHONB30BaTh  rpaduyecKuii  MeToj
peLIECHNS] YPaBHEHHUI 1 HEPABEHCTB;

—  u300paxaTh HA  KOOPIMHATHOM
IUIOCKOCTH PEIICHHsI YPAaBHCHUI, HEPABCHCTB
U CUCTEM C ABYMS HCHU3BCCTHBLIMMH;

— COCTaBIATH M pelarb YpaBHEHUS U
HEPAaBEHCTBA,  CBS3BIBAIOIINE  HEU3BECTHBIC
BCJINYHNHBI B TCEKCTOBBLIX (B TOM  YHCIIC
NPUKIIATHBIX ) 33/1a9aX;

— pemwiath MpocTelinne KOMOWHATOPHBIC
3aJa4d  METOJIOM Iiepebopa, a TaKke C
UCIIOJIb30BAHUEM H3BECTHBIX (hOPMYIT;

— BBIYHCISATH B HPOCTEHINNX — CIIydasx
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YHCJIa HCXOJIOB;

TPUTOHOMETPUYCCKHEC

- OIIMCaHuA C

- MOCTPOCHUS

XapakTepa,
— UCCIIEIOBaHUS

BEPOSITHOCTH COOBITHI Ha OCHOBE IIOJICYETa

- peuiath TUITAHUMETPUYECKHE u
NpOCTEHINE CTEpPEOMETPHUYECKHE 3a/ladd Ha
HAXOXKJCHHE TE€OMETPHUECKUX BEIHYUH (IUINH,
YIJI0B, IJIOIA/IeH, 00BEMOB);

HCNOJIb30BAaTh NMPUOOPETEeHHbIe 3HAHUSA
M YMeHHUSI B IPAKTUYECKOH /1eITeTbHOCTH
U MOBCEHEBHOM KM3HM 1JIs:

— NPaKTHYECKHX PACUeTOB IO (OopMyiiam,
BKJIIOUas (GOpMyJbl, COJIEpXKallhe CTEICHH,
paauKabl, J0TapuQMbI U
GYHKIMH, HUCTIONB3YS
npu HEOOXOAMMOCTH CIPAaBOYHBIC MaTEPUAIIBI
Y MIPOCTEHIINE BEIYMCIUTEILHBIC YCTPOICTBA;
MOMOIIBI0  (PYHKIIHIA
Pa3IUUHBIX 3aBUCUMOCTEH, MPEICTABICHHUS UX
rpaduUecKy, HHTEPIIPETAH IPaUKOB;

IIPOCTENIINX MAaTEMAaTUYECKUX MOJEIIEH;
— aHaJIM3a pEeaJbHBbIX YMCIIOBBIX JaHHBIX,
MPEJCTaBICHHBIX B BUJIE AUarpamMm, TpagKoB;
— aHanm3a HWH(OPMAIMH CTAaTHCTUYECKOTO

HECJIO)KHBIX ~ MPAKTHUYECKUX CUTyallud Ha
OCHOBE U3y4€HHBIX ()OPMYII U CBOMCTB (pUryp;

— BBIYHCIIEHHS OOBEMOB M ILIOLIAAEH
MOBEPXHOCTEW MPOCTPAHCTBEHHBIX T TPHU
pEIICHUHU TPAKTUYCCKUX 3a]1ad.

n HUCCICIOBAaHUA

(MonenupoBaHusl)

4.2. XapaKkTepuCTHKA OCHOBHBIX BU/I0OB JeSITEJIbHOCTH 00YYAKOIIMXCS

Conep:xanue 00yyeHust

XapakTepucTHKA OCHOBHBIX BU/IOB /I1eATEJIbHOCTH
o0yuyauuxcs (Ha ypoBHe YueOHBIX /IeiiCTBHIA)

Paznen I. BBenenue

BBenenue

O3HakoMJICHHE C POJIbI0 MAaTEMAaTUKHU B HayKe, TEXHUKE, SKOHOMUKE,
MH(OPMALIMOHHBIX TEXHOJOTUSAX U TPAKTHUUECKOH 1eATeIbHOCTH.
O3HakoMJIeHHE C LENSIMU M 3aJladaMy U3yYeHUs] MATEMaTUKH TPHU
ocoenuu npodeccuit CI10 u cnenuansaocreit CI10

Pasnea II. Ynciaa u BeIaucJaeHus

HartypaabHble U HeJibie

Beimonnenue apudMeTHuecKux ACHCTBUIM HaJ YWCIAMH, COYeTas
YCTHbIE MW IIMCBMEHHBIE IIpueMbl. IIpumMeHeHne npH3HAKOB

qucaa

nenumoctn. Haxoxaenne HOK u HOJJ

Haxoxxnenue npuOIMKeHHbIX 3HAYEHUH BEIMYMH U MOTPELIHOCTEH
MHoxecTBO BBIYUCIICHUH (a0COMIOTHON ¥ OTHOCUTEIHHOM ); CPaBHEHUE YMCIIOBBIX

JeHCTBUTENbHBIX YHCEJ

BbIpakeHUH. Haxoknenue omumbOOK B MpeoOpa3oBaHUAX U
BBIUHCIICHUX (OTHOCUTCS KO BCEM IIYHKTaM IPOrPaMMbl)

KoMmmiekcHbie 4ucaa

Brimonnenue apI/I(bMeTI/I‘IeCKI/IX oncpanun €  KOMIIICKCHBIMHA
YqHCJIaMU. I/1306pa>KeHHe KOMIIJICKCHBIX YMCCJI Ha KOOpHHHaTHOﬁ
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IIJIOCKOCTH 3aJa4.

Paszpnen 1II. ®yukuuu u rpapuku

DOyHKUUH U rpaguKku

O3HakoMJICHHE C MIOHATHEM IIEPEMEHHOM, IpUMEepaMu 3aBUCUMOCTEN
MCXKAY MNCPECMCHHLIMU. O3HakoMJIEHHE C TOHITHEM rpa(bm(a,
OIlpe/ieJIeHue  MPHUHAMISKHOCTH  TOYKM  Ipaduky  (QyHKIMH.
Omnpenenenne 1o Qopmyse MPOCTEHINeH 3aBUCHMOCTH, BUIA €€
rpaduka. Belpaxkenue mno Qopmyne oIHOW INepeMeHHOW uepes
IpyTHE. O3HakomIIeHHE c onpeieTIeHuEM byHKIUH,
¢dopmynupoBanue ero. Haxoxnaenue oOnactu omnpeneneHus u
o0yracTy 3HaYeHUH QYHKIIMU

Pasznen IV. Crenenu n KOpHU

ApudpmMernyecKuit
KOpeHb N-0ii CTeNneHu.
HppaunuonanbHble
ypaBHeHus. CteneHHast
(pynxuus.

O3HakOMJICHME C IOHATHEM KOpHSA N-U CTENEHH, CBOMCTBaAMH
pajMKaJIOB M IpaBWJIaMU CpaBHEHUs KopHed. PopMyiaupoBaHHE
ONpEIIETICHUSI KOPHS U CBOWCTB KOpHEW. BbIUMCIIEHHE U CpaBHEHHE
KOpHEH, BBIIIOJIHEHNE NPUKUIKU 3HaueHus KopHs. [Ipeobpa3zoBanue
YHUCJIOBBIX M OYKBEHHBIX BBIPAXEHUH, COJEp)KALIUX PpPaTUuKabl.
BeinmonHenue pacdyeroB mo QopmysiaM, CoJEpXkKallluM paguKabl,
OCYIIECTBIISII HEOOXOAWMBIE TIOJCTAHOBKH M TPEOOpa30BaHMUA.
OnpeneneHne paBHOCWIBHOCTH — BBIDAKEHUH C  paJuKallaMU.
Pemenue uppanuoHaabHbIX ypaBHeHUNH. O3HAKOMIIEHUE C TIOHATUEM
CTENIEHU C JEHCTBUTEIBHBIM IOKazaTesneM. HaxoxneHune 3HaueHU
CTETIEHHW, WCIIONIb3Ysl TpPHU HEOOXOAMMOCTH HHCTPYMEHTAJIbHBIC
CpeICTBa. 3alUCBIBAHME KOPHS N-H CTENEHW B BUIE CTENEHU C
OpoOHBIM TMOKa3aTreneM U Haobopor. dopmynupoBaHHE CBOHCTB
CTENEHEW. BpluncieHne cTeneHel C palMOHAIbHBIM I10KA3aTelleM,
BBIIIOJTHEHUE TNPUKUJKU 3HAUEHUSl CTENCHH, CPAaBHEHHUE CTETEHEH.
IIpeoOpa3oBanue  4YUCIOBBIX M OYKBEHHBIX  BbIp@KEHUH,
CoZepKaInX CTEIICHHU, PUMEHSA CBOMCTBA. Pewenne
[I0Ka3aTeNNbHbIX ypaBHEHUH. O3HAaKOMIIEHHE C IPUMEHEHUEM KOPHEN
U CTENeHEHl IMpH BBIUMCICHUM CpPEJHUX, JEJIEHUM OTpe3Ka B
«30JI0TOM ceueHun». PelleHue NpUKIAAHBIX 3a7ad Ha CIIOXKHbBIE
IIPOLIEHTHI

Paspen V. Iloka3arejbHasi, Jorapupmuyeckas, TPHTOHOMETpHYeCKHe (PYHKIMH

IHoka3zareabHasi N o
bynKius OzHakoMyieHHE C TpaduKaMHd IIOKa3aTeIbHOM W  CTEICHHOM
y ) ¢byukuii. Pemenune mokazaTenbHBIX YpaBHEHHH M HEPABEHCTB I10
IHoka3zareabHbIE
M3BECTHBIM aJITOpUTMaM. BeimonHeHue mpeoOpa3oBaHus rpaguKoB.
YPaBHEHUsI
Jlorapudpmuueckas Brimonnenue mpeoOpa3oBaHull BBIPAXKEHUM, MpUMEHEHHE (OpPMYIL,
pynxuus. CBSI3aHHBIX CO CBOWCTBamMH JsorapudmoB. OmpenencHue o00JIacTh
Jlorapudmunueckue JOMYCTUMBIX 3HAYeHHWH JorapuMuueckoro BbIpakeHus. PemieHue
YPaBHEHUsI Jorapu(MUIECKUX YpaBHEHUHN
N3yueHue paamaHHOrO METO/a M3MEPEHHUs YIJIOB BPAIEHUA U HUX
CBSA3U C TpaxycHor Mepoil. M3o0paxkeHue yriioB BpalleHuss Ha
OKPYKHOCTH, COOTHECEHUE BEJTMUYMHBI YTJIa C €r0 PaCHOI0KEHUEM.
Tpuronomerpudeckue N N
F—— @opMynTupoBaHUE OIpPENENICHUH TPUTOHOMETPHUECKUX (YHKIUN
) s JOB TOBOPOTAa M  OCTPBIX JIOB  OPSIMOYTOJIBHOTO
Tpuronomerpuveckue . T p P T pAMOYT
ypABHeHHS W TPEYrojbHUKa U OOBSCHEHHWE MX B3aUMOCBsA3M. Pemienue 10
opMylaM ¥ TPUTOHOMETPUYECKOM K MPOCTENIINX
— dopmy p p y  Kpyry mp

TPUTOHOMETPUYECKUX ypaBHEHUU. [IpumeHeHHe oOIMX METO/10B
pellieHrs ypaBHEHHH (NpUBEICHHE K IUHEHHOMY, KBaJIpaTHOMY,
METOJl PAa3JIOKEHMsI Ha MHOYKUTENH, 3aMEHbl IEPEMEHHOM) Ipu
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pELICHUN TPUTOHOMETPUYECKUX YPABHEHUN. YMEHHME OTMEYaTh Ha
KpyTe pelieHusl IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

Pasznen VI. Hauaia MmaTeMaTH4ecKoro aHajmn3a

ITociaenoBaTe ILHOCTH B
Nporpeccuu

O3HakOMJIEHHME C TIOHSATUEM YHCIOBOM  IOCIIEIOBATEIbHOCTH,
crocobaMu ee 3a/1aHus, BEIYUCICHUSIME ee 4eHOB. O3HaKOMIIEHHUE C
MOHATHEM IIpelena  mocienoBareabHOCTH. (O3HAaKOMIIEHHE €
BBIUHCIICHHEM CYMMbl OE€CKOHEUHOTO YHCJIOBOTO pPsijia Ha MpHUMEpe
BBIYUCIICHUSI CYMMbl OECKOHEYHO YOBIBAIOUIEH T€OMETPUUYECKOMN
MIPOrPECCHUHU.

Pemenne 3amau Ha mTpUMEHEHHE (GOPMYIBI CyMMBI OSCKOHEYHO
yObIBaIOIIE reOMEeTPUYECKON MPOrPecCUu

HenpepbiBHBbIE
¢ynkuuu. llpoussognas

O3HakomieHMe € MOHATHEM  MNpOu3BOAHON. M3yueHue wu
(dbopMynMpoBaHHE €€ MEXaHMYECKOI0 W IeOMETPHUYECKOro CMBICIA,
I/I3yT-I€HI/I€ aJIFOpI/ITMa BBIYHCIICHUA HpOH?;BOHHOfI Ha HpI/IMepe
BBIUMCIICHUSI MTHOBEHHOM CKOPOCTH M YIJIOBOTO Ko3(duirenrta
KacaTeJIbHOM.

CocraBiieHrne ypaBHEHHUs KacaTelbHOW B 00IIeM BHJE. YCBOEHUE
IIpaBUII g hepeHIIMPOBAHYS, TaOIHUIIBI IIPOU3BOIHBIX
ANeMEHTapHbIX (DYyHKUUN, mpuMeHeHue s auddepeHupoBaHus
(GyHKIMH, COCTAaBICHHS YPAaBHEHHS KacaTeIbHOM.

HccaenoBanue pyHkumii
¢ MOMOIIbI0
NMPOU3BOTHOM

W3yuenne TeopeM O CBSI3M CBOMCTB (YHKIHMHM W TPOU3BOIHOM,
dopmynmupoBka wux. I[IpoBemeHne ¢ TIOMONIBIO IPOW3BOJIHOMN
uccienoBaHus QyHKIUY, 3aJaHHOH opMyIloii. Y cTaHOBIEHHE CBA3H
CBOWCTB (DYHKUIMHU M MPOM3BOIHOW 1O uX Tpadukam. [Ipumenenue
IIPOU3BOIHOM [JIs1 pelIeHHs 3a/ad Ha HaXOXKJICHHE HanOOJbILIEro,
HaVMEHBIIIETO 3HAYCHUS U HA HAXOXKJACHUE IKCTpEMyMa

Pasznen VII. IlepBooOpa3Hasi m uHTErpaa

IlepBooOpa3nas u

O3HakoMJIEHHE C MTOHATHEM MHTErpasa u rneppooOpasHoil. M3yuenue
npaBuUja BBIYHMCICHUS MepBOOOpa3sHOM U Teopembl HproToHa-
JleiiOnuna. Pemenue 3amad Ha CBA3b I[EpBOOOpa3sHOW U ee

HHTErpaJ MIPOM3BOTHOM, BBIUYMCIICHHE MEPBOOOPA3HON IJIs NaHHOW (DyHKIIHH.
Pemenne 3amau Ha mNpUMEHEHHME UHTErpaiga JUisl BBIYMCIICHUS
(U3HYECKUX BEIMIMH M TIOMIAIeH
Pazgea VIII. YpaBHeHUs1 M HEPABEHCTBA
O3HakOMJICHWE C OOIIMMHU BOMPOCAMH PEIICHUS HEPaBEHCTB U
HCIIOJIb30BAaHUE CBOMCTB U TI'pa(UKOB KU [pU  pElIeHUH
HppaunonanbHblie, pad yn PH b
HEpPAaBEHCTB. PellleHHEe HEpPaBEeHCTB M CHUCTEM HEPABEHCTB C
NoKa3aTreJibHbIe U
MIPUMEHEHHEM Pa3TUYHbIX cr1oco00B. [IpruMeHenne MaTeMaTHUEeCKUX
Jorapupmuuyeckue
METOJIOB ISl PEUIEHUs] COAEPKATEIbHBIX 3aJad W3 Pa3JIMYHbIX
HepPaBeHCTBA

oOnacTteld HayKW U MPAKTUKH. VIHTepmpeTupoBaHUE PE3yJIbTAaTOB C
Y4E€TOM peaIbHBIX OTPaHUYCHUN

Paznea IX. I'eomerpus

BBenenue B

O3HakOMJICHME € TIOHATHAMM TOYKa, HpsMas, IIJIOCKOCTb,
[IPOCTPAHCTBO, IIEPECEKAOIIUEC IUIOCKOCTH, IEPECEKAIOIINECS
npsiMass M IUIOCKOCTB; IOJIYIPOCTpaHCTBO. [IpuMmeHeHue akcuom

CTepeoMeTpPHI0 .
cTepeoMeTpun M cienctsus u3 Hux. IloctpoeHme ceudeHuin u
M300paKEHUI MPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYP.
@opMyIMpPOBKA U MPUBEICHUE J10KA3ATENBCTB IPU3HAKOB B3aHMHOTO
B3aumHoe PMYJIHP pHBe 8 P

pacnosio:keHue NpsiMbIxX
B IIPOCTPAHCTBE

pacIoJIOKEHUs NPSAMBIX U IIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax
U MOJEJSAX Pa3jIM4YHBIX CIIy4acB B3aHUMHOI'O PACIOJIOKEHHUS NPSAMBIX
U IJIOCKOCTEM, apryMEHTHUPOBAHHE CBOMX CYKJICHHW. BrlnmonaHenue
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IMOCTPOCHUA YIJIOB MCKIY IMPAMBIMH, HpﬂMOfI " INIOCKOCTBIO, MCIKAY
IUIOCKOCTAMU 110 OINMCAHWUIO M pPaCIIO3HABAHUC HX Ha MOJICIIAX.
[IpuMeHeHHe NPHU3HAKOB U CBOWMCTB PACIHOJOXKEHHS MPSMBIX H
IIJIOCKOCTEM MPU PEIICHNUHU 3a1a4.

IMapanyieabHOCTH
NPSAMBIX U IJIOCKOCTEH B
NPOCTPAHCTBE

@opMynMpoOBaHHE  OMNpENEICHUM,  MPU3HAKOB U CBOWMCTB
MapajuleJIbHbIX IUIOCKOCTEH, JBYTPAHHBIX M JIMHEWHBIX YIJIOB.
[IpuMeHeHne NPU3HAKOB W CBOWCTB PACHOJOXKEHHUS MPSMBIX U
IUIOCKOCTEH mpu pelieHuu 3afad. PerieHue 3aiad Ha BBIYMCIIEHUE
reOMETpUYECKUX  BeauyuH.  O3HAaKOMJIEHHE C  TOHSTHEM
[1apAJUIEJIbHOTO IPOEKTUPOBAHUS M €r0 CBONCTBAMU

IlepneHAUKYJISIPHOCTH
NPSIMBIX U IJIOCKOCTEH B
NMPOCTPAHCTBeE

@opMynMpoOBaHHE  OMNpEIEICHUM,  MPU3HAKOB U CBOMCTB
NEPIEeHIUKYJISIPHBIX IUIOCKOCTEW, ABYIPAHHBIX U JIMHEHHBIX YIJIOB.
[IpuMeHeHne NPU3HAKOB W CBOWCTB PACHOJOXKEHHUS MPSMBIX U
IUIOCKOCTEH Mpu pelieHuu 3afad. PerieHue 3aiad Ha BBIYHMCIIECHUE
r€OMETPUYECKHUX BEJIUYMH.

Yribl 1 paccTossHUSA

OnucelBaHHE PacCTOSHUSA OT TOYKU JO INIOCKOCTH, OT NPSIMOHM 10
IJIOCKOCTH, MEXAY IUIOCKOCTSAMHU, MEXAY CKPELIMBAIOIIUMUCS
OPSMBIMH, MEXAY TPOHU3BOJIBHBIMH (DUTYpaMH B TIPOCTPAHCTBE.
Bbruncnenue JIMHEHHBIX 3JIEMEHTOB M YIJIOB B IIPOCTPAaHCTBEHHBIX
KOH(HUTypaIusix, apryMEHTUPOBAHUE CBOUX CYXKJICHHH.

MHOrorpaHHuKH

OnucaHue U XapakTEpUCTHKA PA3JIMYHBIX BUJOB MHOI'OI'DAaHHUKOB,
MIEPEYUCIICHUEe UX  DJIEMEHTOB U  cBoOMcTB. M300pakeHue
MHOTI'OI'PAaHHUKOB U BBINOJIHEHUE MOCTPOEHUS Ha M300paKEHUSAX U
MOJICJIIX MHOTOTPAaHHHKOB. XapaKTepUCTHKa H HU300pakeHHe
CeUeHMs], Pa3BEPTKH MHOIOTPAHHUKOB, BBIYMCICHHE IUIOIIAAEH
noBepxHocTell. [locTpoeHne mpocredmmx cedeHuil Kyba, TMpU3MBI,
nupamubl. [IpumeHenue ¢(akToB W CBeIEHUH W3 IUIAHUMETPUM.
O3HakOMJIEHME € BUJAAMH  CUMMETpUA B IPOCTPAHCTBE,
¢dbopMynMpoBaHHE ONpPEAEICHUH M CBOWCTB. XapaKTepHCTUKA
CUMMETpUU T BpALICHUS U MHOrOrpaHHUKOB. IlpuMeHeHue
CBOHCTB CHUMMETPUM IIpH pelleHuu 3aaad. [cnonb3oBaHue
NpUOOPETEHHBIX 3HAHWHM IS MCCIENOBAaHUS W MOJACITHPOBAHUS
HECJIOKHBIX 3ajad. M3o00pa’keHre OCHOBHBIX MHOTOTPAHHUKOB U
BbIIIOJIHEHUE PUCYHKOB I10 YCJIOBHUSM 3a]1a4

BekTophI B
NPOCTPAHCTBE

O3HakOMJIEHHE C TOHATUEM BekTopa. W3ydyeHue nexapToBoOil
CUCTEMBI KOOpJIMHAT B IPOCTPAHCTBE, IOCTPOEHUE IO 3aJAHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEW, HAXO0XKACHUE KOOPIMHAT TOYEK.
HaxoxxneHue  ypaBHEHMH  OKpPYKHOCTH, c(epbl, IUIOCKOCTH.
Beruncnenue paccrosHui MexAy ToOdkKaMu. I3ydeHue CBOWCTB
BEKTOPHBIX BEJIIMYMH, NPABUJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IIPaBUJI HAXOXKACHUS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, TPaBUI JEHUCTBUH C BEKTOPAMH, 3aJaHHBIMU
KoopauHaramu. [IpuMeHeHHe TeopuM IpU peulIeHUuM 3aJad  Ha
NEUCTBUS € BeKTOpamH. l3ydeHue CKaJsIpHOIO NIPOU3BEIEHUS
BEKTOPOB, BEKTOPHOIO YpPaBHEHMS IpPSMOM M  INUIOCKOCTH.
[IpuMmeHeHne Teopuy MPHU PELLIEHUH 3a1a4 Ha ICUCTBUSA C BEKTOPAMH,
KOOPJMHATHBIA METOJ, IIPUMEHEHHE BEKTOPOB I BBIYUCIICHUS
BEJIMYHH YIJIOB M paccTOsIHUM. O3HAKOMIIEHUE C J0Ka3aTeIbCTBAMU
TEOPEM CTEPEOMETPUHM O B3aMMHOM PAaCIOJIOKCHUU IPSMBIX U
IJIOCKOCTEH € UCII0JIB30BAHUEM BEKTOPOB.

O0bEM MHOTOrpaHHUKA

W3yuenue TeopeM O BBIUMCICHUH 0o0beMa KyOa, mapaiesenurea,
NApaMUJbl M JPYTMX MHOTOIpaHHHMKOB. Penienue 3amad  Ha
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npuMeHeHne (OpPMYNT BBIYMCICHUS OOBEMOB MHOTOTPAHHUKOB.
O3HaKOMJIEHHE C METOJIOM BbIYHMCIEHUSI 00BEMOB MHOTOIPAaHHUKOB.

Tesia BpameHus

O3HakoMJIeHME C BHUJAaMHU TeJl BpalleHus, (opMyIupoBaHHE HX
onpenencHui U cBorcTB. DOpMyIMpPOBaHUE TEOPEM O CEYEHUU LIapa
IUIOCKOCTBIO U TNIOCKOCTH, KacaTeJIbHOU K cdepe. XapaKTepucTHKa U
n300pakeHHe TeJl BpallleHHWs, WX DPa3BepTKH, CEUYCHHs. PemieHue
3aJjad Ha TOCTPOCHHUE CEYEHUH, BBIUMCIIEHUE JUIMH, PACCTOSHUM,
yIJIOB, Iomanei. IIpoBenenne noka3aTenbHBIX PacCyKICHUN INpU
pemieHuy 3aaad. IIpumeHeHne CBOMCTB CUMMETPUM NpPU pELIEHUHU
3aa4 Ha Tela BpalleHMs, KoMOuMHamuioo Ten. M3o0pakeHue
OCHOBHBIX KPYIJIBIX T€J U BBIIOJIHEHHE PUCYHKA 10 YCIOBHIO 33/1a4H

ILiomaam moBepxXHOCTH
H 00bEMBI KPYIJIBIX TeJl

O3HakoMJICHHE C TOHATHSAMH IUIOUIaTd M 00beMa, aKCHOMaMH W
cBoiictBamu. PemieHue 3amad Ha BBIYHMCIIEHUE IUIOMIAACH IUIOCKHX
buryp ¢ mpUMEHEHHEM COOTBETCTBYIOIIUX (opMyn U (akToB U3
wiaHuMeTpun. V3ydenue Qopmyn s BBIYMCIEHHS IUIOMIACH
MOBEPXHOCTEH MHOTOTPAHHUKOB M Tel BpamieHus. O3HaKOMIIEHHE C
METOJIOM BBIYHMCJICHUS IUIOLIaIN IOBEPXHOCTH c¢ephl. Pemenue
3aJad  HAa BBIYHCICHHE IUIOMIAJCH TOBEPXHOCTH U O0OBEMOB
POCTPAHCTBEHHBIX TEJ.

Pa3zgen

X. KomOuHaTopuka U Teopusi BepoOsITHOCTEl

CayuaiiHble ONbITHI,
cJy4yaiiHble COOBITHS U
BEPOSAITHOCTH COOBITHH

DJ1eMeHThI
KOMOHMHATOPUKH

O3HakoMJIEHHE C MOHATUSAMH KOMOMHATOPHKH: pa3MEILEeHUSIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYJIaMU AJI UX BBIYMCICHHUS.
W3yuenune mpaBmiia KOMOWHATOPUKH W NMPUMEHEHHE IMPH PEIICHUH
KOMOMHATOPHBIX 3a/1a4. PereHne KOMOMHATOPHBIX 337a4 METOJIOM
nepebopa u 1o npaBwiry yMHOKeHHA. OOBsICHEHHWE W MPUMEHEHHE
(dbopMyI Ui BBIYUCICHUS pa3MelleHUl, IepeCTaHOBOK U COUeTaHUN
npu peuieHun 3agad. O3HakomiieHue ¢ OuHOMoM HploToHa u
TpeyroapHukoM llackans. Pemenune npakTHUecKMx 3ajgad ¢
WCTIOJIb30BAaHUEM TOHATHH W TpaBWJI KOMOWHATOpHKH. M3ydenue
KJIACCUYECKOIO OIPEACICHUSI BEPOSTHOCTH, CBOWMCTB BEPOSTHOCTH,
TEOpeEMBl O CyMMe BeposTHOcTed. PaccMorpenue mnpumepos
BBIUMCJICHUS BEpOSTHOCTEH. Pemienwe 3amad  Ha BBIYMCIECHUE
BEPOSITHOCTEH COOBITHIA.

Onepauuu Hajg
MHOKECTBAMH U
coobiTHAMH. Cll0:KEeHHE
U YMHOKeHHe
BEpPOSATHOCTE.
YciaoBHAs BEPOSATHOCTD.
He3aBucumbie coOOLITHA

O3HakOoMJIEeHME C  MOHATHSIMH  MHOXXECTBA,  IIEpECeueHue,
00bEIMHEHNE MHOXKECTB M COOBITUH, MPOTHBOIOJIOKHBIE COOBITHS.
W3ydyeHne TOHATHUS yCIOBHAs BEpPOSITHOCTh. Pemienue 3aznad,
UCHOJb3Ys (POPMYIY YCIOBHOM BEPOATHOCTH.

Cepuu
NocJe10BaTeIbHbIX
ucnbiTanuii. UcnbiTanus
Bepnyiu. CiayyaiiHbli
BbIOOP U3 KOHEYHOI
COBOKYIHOCTH

O3HakoMIICHHE C TIOHATHSIMHA OMHAPHBIN CIyJailHbIH onbIT. Pemenne
MIPAaKTUYECKUX 3aJad Ha CEPUI0 HE3aBUCHUMBIX  HCIIBITAHUN.
N3zyuenune ucneitanuii bepuymu. [lonarue ciyyaiiHoro Beibopa u3
KOHEYHON COBOKYITHOCTH.

Cay4aiinble BeJIHYMHbBI
U paclnpejeeHust

O3HakoMJIEHHE C TOHATUSMHU Cly4daiiHasl BEJIMYMHA, pPaclpeiesIeHue
BEPOATHOCTH, MaTeMaTHUYECKOEe OXHAaHue, nucnepcus. M3yuenue
OMHOMUHAIBHOTO W TEOMETPUYECKOIO PACIPEICIICHHS CITydallHON
BeIMYMHBL. PelieHue 3agauy Ha HaXO0XKJIEHHE MaTEeMaTHYECKOTO
OXWJaHUsA, JUCIHCPCHU W CTAHAAPTHOI'O OTKJIOHCHHSA. I/I3yquI/Ie
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CBOMCTB MaTeMaTHICCKOIO OXKWIOAHWA U JUCIICPCHUN.

DIeMEeHThI
MaTeMaTH4YeCKou
CTATHCTUKH

O3HakOMJIEHME C MOHATHSIMH T€HEpaJlbHasg COBOKYIHOCTb U
CllydaiiHas BbIOOpKaA. 3HAKOMCTBO c BbIOOPOYHBIMHU
xapaktepucTukamu. OLIEHKa CpPeIHEro M JUCIEPCUM TI'eHepalbHON
COBOKYITHOCTH €  IIOMOUIbIO  BBIOOPOYHBIX  XapaKTEPHCTUK.
OneHnBaHuEe BEPOATHOCTEH COOBITHI MO BBIOOpKE. Brrumcienue
JOBEPUTEIILHOTO MHTEPBaia JUlsl OLEHKH F'eHEpaJIbHOM CpeaHen

4.3. Kputepun ouneHku pe3yabTaToB 00y4eHUs!

4.3.1. Kputepuu onieHKH 3K3aMeHa

OueHka 3K3aMeHaTopa, Kpurepuu
YPOBEHb

«OTJIMYHO», BBICOKUH OOyuaromuiics  MOKa3aJl  MPOYHBIE  3HAHHUS  OCHOBHBIX
YpOBEHb MOJIOKEHUH Y4eOHON ITUCIHUIUIMHBI, YMEHHUE CaMOCTOSATEIbHO

peHIaTb KOHerTHBIe HpaKTI/IqGCKI/Ie 3ada4dn HOBI)IIIIGHHOﬁ
CIIOKHOCTH, CBOOOHO MCIIOJIb30BaTh CIIPABOYHYIO JTUTEPATYPY,
JienaTb 00OOCHOBAHHBIE BBIBObI

«XOPOLIOY, ITOBBIIICHHBINA
YPOBEHBb

OOyuarommiicss ~ TOKa3ajql  NPOYHBIE  3HAHUS ~ OCHOBHBIX
MOJIOKEHUH Y4eOHON IUCIUIUIMHBI, YMEHHUE CaMOCTOSATEIHHO
pelaTh KOHKPETHbIE IPAKTUUECKHUE 3a/1a4Hl, PEAYCMOTPEHHbBIE
paboueil mporpamMmoii, OpUEHTUPOBATHCSA B PEKOMEHI0BAHHOM
CIPaBOYHOM  JHUTEpaType, yMEET MpaBWIbHO  OLIEHUTh
MIOJIYUYCHHBIE PE3YNIbTATHI.

«yZOBJIETBOPUTEIBHO,
MIOPOTOBBIA YPOBEHB

OOyuarommiicss TOKa3aJll 3HAaHHUE OCHOBHBIX  ITOJIOKEHUH
yu4eOHON JUCUMIUIMHBL, YMEHHME TOJIY4YUTh C IOMOIIbIO
IIpenoaaBaTess IIPaBUJIILHOE peuieHue KOHKPETHOU
[IPAKTUYECKOM 3aJaud W3 4Huclla IMPelyCMOTPEHHbIX paboueit
IIPOrpaMMOi, 3HAKOMCTBO C PEKOMEHJIOBAaHHOM CIPaBOYHOMN

«HCYHAOBJICTBOPUTCIILHO»

IIpu ortBere oOyyaromerocs BBIBUINCH —CYIIECTBEHHbIE
npoOerasl B 3HAHUAX OCHOBHBIX MOJOXKEHHHA  y4eOHOMH
JUCLIUIUIMHBIL, HEYMEHHUE C IOMOUIBIO NIPENOIABATENS MOJIyUYNUTh
IIPAaBUJIBHOE PELICHUE KOHKPETHOM NIPAKTUYECKOM 3a7add U3
yuciaa NPeAyCMOTPEHHBIX pabodell mporpamMmoi yueOHOMH
JUCLUIIIIMHBI

4.3.2. Kputepuu oneHku 1udpepeHIUPOBAHHOIO 3a4eTa

OI_IGHKa OK3aMCHATOpa,
YPOBCHb

Kpurtepuu

«3a4TeHo (OTIUYHO)»,
BBICOKHH YPOBEHb

oOydJaroIuics rry0oKo U MPOYHO YCBOMJI BECh MPOTrPAMMHBIN
MaTepuaj, HCYEPIBIBAIOIIC, IOCICIOBATEILHO, TPAMOTHO H
JIOTHYECKU CTPOMHO €ro M3JiaraeT, He 3aTPYAHSETCS C OTBETOM
IpY  BHUJOW3MEHEHUM 3aJlaHusl, CBOOOJHO CIPABISETCS C
3aJlayaMM =~ M NPAKTHYCCKUMHU  33JaHUSAMH,  IPABHIBHO
00OCHOBBIBACT MPHUHSATBIC PEIICHUS, YMEET CaMOCTOSATEIHHO
0000111aTh U U3J1araTh MaTepUal, He JOMyCKasl OIHOOK.
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«3a4TeHo (XOpoLI0)»,
HOBBILICHHBIN YPOBEHb

oOydJaroImuiicss TBEpAO 3HAET NPOTPAMMHBIA  MaTepuall,
rpaMOTHO ¥ MO CYILIECTBY H3jJaraeT €ro, He JOIyCKaeT
CYIIECTBEHHBIX HETOYHOCTEHl B OTBET€ Ha BOIPOC, MOXKET
[IPaBWJIbHO MPUMEHSTh TEOPETUUECKUE MOJIOKEHHUSI U BIIAJEET
HEOOXOJMMBIMU YMEHUSMHU M HaBBIKAMH IIPU BBINOJIHEHUU
IIPAKTHYECKUX 3aJaHUMN.

«3a4TeHo
(YIOBIIETBOPUTEIIBHO)»,
MIOPOTOBBIIl yPOBEHb

00yJaromUiCss YCBOWJI TOJILKO OCHOBHOW MaTepwal, HO He
3HA€T  OTACNBHBIX  JIETAJIC, JONYCKAET  HETOYHOCTH,
HEJOCTAaTOYHO  MpaBUJIbHBIE  (DOPMYIHPOBKH,  HapylIaeT
MOCTIEA0BATENBHOCTh B U3JI0KEHUH MPOTPAMMHOI0 MaTtepHuaia
U HUCIBITHIBAET 3aTPYIHEHHS B BBIINOJIHEHUM IPAKTUYECKUX
3aJaHUMN.

«He 3aureno
(HEy10BIETBOPUTEIBHO )

oOyJaroluiicss He 3HaeT 3HAYUTENIbHON YacTH MPOTrPaMMHOIO
MaTepuaia, JOMYyCKAeT CYIIECTBEHHBIC OIMMOKU, ¢ OOJBIIMMHU
3aTpyJHEHUSMU BBIIIOJIHSIET IPAKTUUYECKHUE 3a/IaHus, 3a1a4u.

4.3.3. Kputepuu oieHKH KOHTPOJIbHBIX padoT

OneHka, Kpurepuu
YpoBeHb
«OTJIMYHOY», BEICOKHH Pabora, BeINOJIHEHHAS ITOJHOCTHIO 0€3 OIIMOOK 1 HETOYETOB
YPOBECHb
«XOpOII0», MOBBIIICHHBIN PaGora, BBITIOJIHEHHAS! MMOJTHOCTHIO, HO MPU HAJIWMYUU B HEH HE
YpOBEHb 6osee ogHON Herpy0oil OIMOKK M OJHOTO HegoueTa, HEe Oolee

JIBYX HEJIOYETOB

«YZOBJIETBOPUTEIILHO,
IIOPOr'OBBIA YPOBEHB

OOyuvaromuiicss TPaBWJIHLHO BBIOJHWI HE MeHee 2/3 Bceit
paboThI WK JOIyCTHII HEe OoJiee OJHON Ipy0oii OMIMOKY U JBYX
HEJI0YETOB, He 0oJiee 0JIHOM IpyOOl W OTHOW HErpyOOi OITMOKH

«HCYHOBJICTBOPUTCIILHO»

OOyuaromuiics MpaBUJIBHO BBIMOJIHEHO MeHee 2/3 Bcell paboThl

4.3.4. Kputepuu OieHKH YCTHOIO ONpoca

OneHka, ypoBeHb

Kpurepun

«OTINYHOY, BEICOKUI
YPOBEHb

BeicraBnsercs, ecnu o0ydaroluiicss MOCIENOBATENbHO, YETKO,
CBS3HO, OOOCHOBaHHO U 0€30mMO0YHO H3/Iaraer y4eOHbIN
MaTepHual; JaeT OTBET B JIOTMYECKOH IOCHIe10BaTEIbHOCTH C
UCTIOI30BAaHUEM  NPHUHATOW  TEPMHUHOJIOTHH;,  ITOKAa3bIBAET
[IOHUMaHME CYIIHOCTH pPacCMaTpUBAEMbIX MOHATUH, SBICHUNA U
3aKOHOMEPHOCTEM, TEOpPUH, B3aUMOCBS3EH; YMEET BBIICIATH
[JIABHOE, CAMOCTOSITENIbHO MOJTBEPXKJIaTh OTBET KOHKPETHBIMU
npuMepamu, (akTamMH; CaMOCTOATENBHO  aHATU3UPYET U
0000111aeT TeopeTHUeCKUil MaTepua; cBOOOJHO yCTaHABIMBAET
MEXIpEAMETHbIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U
BHYTPUIIPEIMETHbIE  CBSI3U; YBEPEHHO M  0e30mHO04YHO
NPUMEHSET TONydYeHHbIE 3HAHHUS B PEUICHUH HOBBIX, paHee He
BCTPEYABIIMXCS 331a4; PALMOHAIBHO HCIOJb3YeT CIIPaBOYHBIE
MaTepHabl, y4eOHUK, JOTIOTHUTEIIbHYIO JIuTepaTypy,
IPUMEHSET YINOPSAJOYEHHYI0 CHCTEMY YCJIOBHBIX 00O3HaueHUM
IpU BEACHUU 3alMCEl, CONPOBOXKIAIOLIMX OTBET; JOIYCKaeT B
OTBETE HEJ0YEThl, KOTOPbIE JIETKO HUCIPABISET MO TPeOOBAHUIO
IpenogaBaTe’is.
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«XOpOI_HO)), MTOBBIIIIEHHBIHN
YPOBCHBb

BeicraBnsiercs, eciny 00ydarOmIMIACS MOKa3bIBaeT 3HAHUE BCETO
U3y4eHHOro y4eOHOro Marepuana; JaeT B  OCHOBHOM
NpaBWIbHBIM  OTBeT; y4eOHBIH  MaTepuas  H3Jaraer B
000OCHOBAHHOHN JIOTMYECKOW TIOCJIEN0BAaTEIIbHOCTH, IPU 3ITOM
JIOITyCKaeT OJHY HerpyOyro omuOKy win He Oonee JBYyX
HEO04YCTOB B HUCIIOJIBb30BaHNU TCPMHHOJIOTUN yT-I€6HOFO
OpeaMera, KOTOpble MOXKET HCHPAaBUTh  CaMOCTOSITEIbHO;
aHATM3UPYeT M 0000IIaeT TEOPETUIECKUH MaTepHrall; coOIroIaeT
OCHOBHBIC IIpaBWJIa KYJIbTYpbl YCTHOH pe€4YM; NPUMEHSET
YIOPSAJIOYCHHYIO CHCTEMY YCJIOBHBIX 00O3HAUYCHHI MPU BEJICHUU
3aIucei, COMPOBOKIAAIOIIMX OTBET.

«Y IOBIETBOPUTEIILHOY,
0a30BbIif ypOBEHb

BrictaBnsercs, eciu o0y4arommics: JEMOHCTPHPYET YCBOCHHE
OCHOBHOT'O COJICp)KaHHs y4eOHOro marepuasia, UMEeT MPOoOeIIbl,
HE TPEMATCTBYIONINE JalbHEHIIEMy YCBOCHHIO y4eOHOTO
Mmarepualia; TpPUMEHSCT IOJyYCHHbIC 3HAHHMS IPH OTBETEC Ha
BONPOC, aHaIM3€ MPEUIOKEHHBIX CHUTyallMii 1o o0pasiy;
JIOITyCKAeT OIIMOKU B MCIOJIB30BAHUU TEPMUHOJOTHH Y4€OHOTO
npeaMeTa; TOKa3bIBAaeT HEIOCTAaTOYHYI Cc(HOpMHPOBAHHOCTH
OTICNBHBIX 3HAaHWH W yMEHWH; BBIBOABI M  00OOIICHUS
apryMEHTHPYET CJIa0o, TOMyCKAaeT B HUX OLIMOKH; 3aTPyIHSICTCS
npu a”Haim3e W 0000ImeHHH y4YeOHOro Marepuana; JgacT
HETOJIHBIC  OTBETHI HA  BOMPOCHl  IPENOJABaTeNs  WIH
BOCIIPOU3BOMT COJICPKAHUE paHEee NPOYUTAHHOTO YUeOHOTO
TEKCTa, Cabd0 CBA3aHHOTO C 33JaHHBIM BOIPOCOM; HCIOIB3YET
HEYIOPSIOYEHHYI0 CHCTEMY YCIOBHBIX O00O3HAUYeHWI Tpu
BEJICHUH 3aIKCEH, COMPOBOKIAFOIINX OTBET.

«HeynoBneTBOpUTEIBHO,
HU3KNH YPOBEHb

BricTaBisiercs, ecnu oOydaromuiicsi: HE PacKpbll OCHOBHOE
coJepKaHWe y4eOHOro MaTepuaia B MpeaesiaX IOCTAaBICHHBIX
BOIPOCOB; HE YMEET MPUMEHSATh UMEIOIINECS 3HAHUS K PEIICHUIO
KOHKPETHBIX BOIIPOCOB M 33J1a4 10 00pasily; JOIyCKaeT B OTBETE
Oosnee IByX TpyObIX OIIMOOK, KOTOpbIE HE MOXET HCIPABUTH
JlaKe MPpH MOMOILM 00y4aroLuXCcsl U IpenojaBaTes.

4.4. OueHovHbIE cpeacrea 1Jisl IPOBECACHHUSA TCKYIIEro KOHTPOJIA YCIIEBAEMOCTH

Bomnpocsk! 111 KOHTPOJILHBIX padoT

1. Pesynbrarom okpyriaenus yucna 1,1763 ¢ TOUHOCTHIO 10 COTBIX SBJSETCS YUCIIO:

1) 1,18,

2) 1,17,

3) 0,18,

4) 1,20,

5) 1,176

2. BeImosiHUTE IEUCTBUS:

a)l+§; 0) l—i
8 8 15 15

3. BemonanTe aefctBus: 1,2 + (1,05 - 0,4 1,5).

4. BeimmonHuTe aeneHue: 11 % 13—,

4
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5. HaiiguTte 3HaYeHUE BhIPAKEHHUS:

GJ5) .

a) ;
15
6) V35 27 52;
B) V28. 52 37;
s

6. Yopocture: a363a

3 5 5

7. VIIPOCTHUTE: g4g24 : ql2g 8

N —

8 .

3 5 5
8.Y1mpocture: g4g2 : gl2g 8

9. Beruucnure:

a)(5+i)—2+3i),

4i
0)—.
)1+i

10. Haiigure o6macts onpeaenenus GyHKIHH K 00MacTh 3HadeHni GyHkmun y =+16—x7 .
11. IIpoBepbTe PYHKIMIO Ha YETHOCTD ¥ = x*+ X.

12. Haiinure nynu pynkuun Y =xvx—1 .

13. Tlo rpaduky HeKOTOpOU GYHKIUU Y= f (X) HalJUTE IPOMEKYTKH BO3PACTAHUS

14. Tlo rpaduky byHKIUN y= f(x), U300paKEHHOMY Ha PUCYHKE OMpPENIEINUTE, IBISETCS I
(GyHKIUS YeTHOW M HeueTHOH. OTBET MOSICHUTE.

a)
yn
1
\0 n/ g
yll 6)
[\ R
ON H X
\ Ly |/
B)
\ ; / 32
X
01




X

|

15. Io rpaduky pyHkun y= f(x), n300pakeHHOMY Ha PUCYHKE OIIPEICIIUTE:
a) IPOMEKYTKH BO3pacTaHMsl U yObIBaHUS JTaHHOW (YHKLINY;
0) ee HaUMEHbIIIEE 3HAUCHHUE;
B) HYJIH (DYHKIIHH.

16. Haiinute MHOKECTBO 3HAUEHUH (QPYHKIIUH:

a) y=2x—2;
1 x=2
0) V= 5 ;
1 x+1

B) V=7 5

17. Haiigute obnacth onpeeaeHus GpyHKIHu:
a) y=1log,(2x—6)
6) v =log, (1-4x)

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

19. Pemute ypaBHeHue: 27 ' = T

34

1
—log
20. Beraucaure: 32

1
21. Pemmire HepaBeHCTBO: 82! > —

22. Boiuncnure: 167410

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

24. Penure ypaBHenue: 752 — 14 - 7X=5,

25. Pemute HepaBeHncTBO: log7 (x — 1)  log7 2 + logy 3.
26. HaiiuTe mpousBoaHyro QYHKIUK: ¥ = X + €72%,

27. Haiinure 3HaueHHE MPOU3BOJHON QyHKIMU: y = €* B TOuke Xo = 0.

2x-1
33

28. Haiigure npou3BogHYIO QyHKIMK: Y = €



29. Pemnre ypaBHEHUE: cos 5x — cos 9x = 3sin 7x,

30. Pemure ypaBHeHue: S]IIQXZ\/E SINX.
31. Pemmte ypaBrenme: SINSx cos3x = sin6x Cos2x.
kY4

32. Pemute ypaBHEHUE: c052 x—3sinx cosx = sin—-.
2
. 2 . 2
33. Pemute ypaBHEHUE: 5sin” x—4cosx sinx+3cos” x =2.
34. Pemute ypaBHEHHUE: \/:_3 0082 x—sinx cosx =0.

I-sin2e 1 ?
35. JIOKQXHUTE TOXKIECTBO: —smia _ l-iga

1+sin2a l+tga
1+ sin2a
cos2a

) 1 .
sin® o — cos? a = Esm2 20°

36. JlokaXuTe TOKIECTBO: tg(i[ + a) =
4

37. IoKaXHUTE TOKIECTBO: 1—

38. Tlox kakum yriaom kK ocu (J) HakIOHEHAa KacaTelbHas, NPOBEICHHAA K KPUBOM

y:x3—x2 —7x + 6 B TOUKY MO(2’ _4)?

Inx +2
39. Haiit Touku skcTpemyma pyaknun: Y = —————
X
1
40. JTokasartb, uto GpyHkuus J = X + 5 BO3pacTacT Ha BCEH YHMCIIOBOW MPSIMOU.
1+x

41. lano: f(x) _

4 o - Haiiti cymmy KopHeit ypaBHEHUS f(x) = f (x)-

2—x

42. Uccnenyiite yHKIMIO y = x° — % x? +3 Ha MOHOTOHHOCTb M 3KCcTpeMyMbl. HalinuTe

HauOoJbllee 3HaUeHne QyHKIMU Ha OTpe3Ke |- 1; 1].

43. BpryuciauTe HHTErpai:
2

2
a)  2x’—4x+-= dx
| x

6) (Vx-¥x)dx

T
3
sin3xdx
B) 0
44. BeIuuCIIHTE ILIOMWAb (UIYPBI, OTPAHUYEHHOMN THHUAMU: y = 6+ X — x>, y=6-2x.

45. IToctpouts ceuenne BKL. Touku K u L — cepenunsl pedep. JlokaXuTe, 4TO MOCTPOCHHOE
CEYEeHUE — MapaJlIeIorpamMmM.
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46. Haitnure mnomans rpanu ADC. Pebpa AB, BD, BC — paBHbI U Bce IUIOCKHE YIJIbl TIPU
BepuinHe D — TIpsIMbIC.

v c
N

47. B ocnoBanuu nupamusl SABCD napamnenorpamm. [IpoBectu ceuenue uepe3 pedbpo AD u
touky K pedpa SC. O0bscHUTD, Kakasi GUrypa moxydniach B CCUCHHH.

/>

48. Iloctpouts ceuenue miockocTbio PTN, rae Touku P u T — cepenunst pedep AS u BS.
OOBbsicHUTD, KaKasl (pUrypa nojsyyuiach B CEUCHUHU.

b C

49. Iloctpouts ceyenue miockoctosro NMP.
7
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50. IToctpouts ceuenue ACP, roe P — cepenuna pedpa. O0bsACHUTH, Kakas (Gurypa noxyauiach

B CCYCHUM.

Dl

YcrHblid onpoc

1. Uto Takoe oObIKHOBEHHAs ApoOh? 3anmuch 0OBIKHOBEHHOU ApoOu. OCHOBHOE CBOMCTBO
npodu. [IpuBecTr mpuMepsI.
2. CrnoxeHue U aelieHne 0OOBIKHOBEHHBIX JpOoOel ¢ pa3HbIMU 3HaMeHaTeasIMu. [IpuBectu

IIPUMEDBL.

3. YMHOXeHHEe U BBIYMTAHUE OOBIKHOBEHHBIX JApO0ei ¢ pa3HbIMH 3HAMEHATENSMHU.
[IpuBectn npuMepsl.

4. Yto Takoe AecaTUYHas ApoOb? 3anuck AecATUUHON ApoOu. [IpuBectu npumepsl.

5. CnoxeHue U JieleHue JecsITUUHbIX ApoOei. [IpuBectu npumepsl.

6. YMHO)XEHHUE 1 BBIYMTAHUE JIECATUYHBIX Jpodeit. [IpuBectu npumepsl.

7. UYto Takoe anredpandeckas apo0b. [IpuBecTr mpumepsl.

8. OcHOBHOE CBOICTBO anredpanyeckoit 1podu. IlpuBectu npumepsl.

9. Cnoxenue u aenenue anredpanyeckux apoodeil. [IpuBect npumepsl.

10.
11.
C JIO0BIM

Brruntanue u ymHOKeHUe anrebpandeckux Apooeii. [Ipusectu nmpumepsi.
Urto Takoe creneHb ¢ HaTypajdbHbIM moka3areiaemM? CTeneHb MOJIOKUTEIHHOTO YUCiIa
noka3ateneM. CTeneHb OTPHUIATEIBLHOTO YHCIa C YETHBIM MokazaTeneM. CreneHb

OTPULIATENILHOT'O YMCIIa C HEYETHBIM NoKa3aresneM. [IpuBectu npumepsl.

12.
13.

CBolicTBa CTENEHH C LIeJIbIM NToKa3areneM. [Ipusectu npumepsl.
Uro Ttakoe ypaBHeHue? KopHu ypaBHeHHMs? UYTO 3HAUUT pELIUTh YypaBHEHHE?

[TpuBecTu mpuMepsI.

14.
15.
16.
17.
18.
19.
20.
21.
22
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

Anroput™ penieHus ypasHeHui. [IpuBectu npumMepsl.

Anroputm peueHus qpoOHoro ypaBHeHus. [IpuBectu mpumepsl.

KBangpatHbiit KopeHb. ApudMeTHUECKUi KBaIpaTHbIM KOpeHb. [IpuBecTr mpuMepsl.
CBoiicTBa apupMeTHuecKoro KBaapaTHoro KopHs. [IpuBectu npumepsl.
VpaBHeHue x> = a ¥ ero KopHu. [IpuBecTd nmpuMepsl.

CaoilicTBa KBagpaTHbIX KOpHEH. [TpuBectu nmpumep.

Kyb6uueckuii kopens. [IpuBect npumepsl.

Jlaiite onpenenenne YucIoBor QyHKIUU.

. Uto Takoe apryMeHT QyHKIUU?

Uro Ha3bpiBaeTCA 00JACThIO onpeaeneHust GyHKIUHI?

UYro Takoe 06sacTh 3HAYCHUS QYHKITUN?

Uro HazwiBaeTcs rpadukoM QyHKIHAN?

Kakne npeoOpaszoBanus rpadukos ¢pynkuuii Bel 3Haete? [lepeuncnure.
Jaiite onpenenenue 4€THON QyHKIMU.

Kakas ¢pyHk1us Ha3pIBaeTCs HEUETHOM?

HazoBute ocobeHHOCTh rpaduika 4€THOM PyHKIMU.

KakoBa oco0eHHOCTB rpaduka Heu€THON QyHKIUN?

Kakas ¢pyHkims Ha3pIBaeTCs NEPUOANUECKOM?

Kakas ¢pyHK1Ms Ha3pIBaeTCs BO3pacTaroliell Ha MHOXecTBe P?
Kakas ¢ynkius Ha3piBaeTcs yObIBaromieil Ha MHOkecTBe P?
Kakas To4ka Ha3bIBacTCS TOYKOW MUHUMYMa (DYHKITAN?
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35. Kakas Touka Ha3bIBaeTCs TOUKOM MakcuMyMa (QyHKIIUU?

36. Kak Ha3pIBaIOTCS TOYKH Max U min?

37. Chopmynupyiite onpezaeneHue Joraprudma, OCHOBHbIEC CBOMCTBA Jorapu(pmos.

38. Urto Takoe paguanHas mepa yria’?

39. ChopmynupyiiTe OCHOBHbIE TPUTOHOMETPHUECKHUE TOKIECTBA.

40. Pemienne npocTeiInx TPUTOHOMETPUYECKHUH ypaBHEHUH.

41. Jlaiite ompeseneHue NPOU3BOAHON (YHKIUHU, CPOPMYITUPYITE OCHOBHBIC IMpaBHIIa
QG epeHIIMPOBAHUS.

42. YpaBHeHUE KacaTelbHOH K TpaduKy QyHKIUH.

43. ChopmynupoBaTh CBOMCTBA MapaJljIe/IeUIe

44. Jlate onpenenenue Terpadapa. Ha3BaTh ero sjaeMeHThI

45. lath onpeneneHue napaienenunena. Ha3Bate ero sjemMeHTHI

4.5. OneHo4YHbIe CPeACTBA JJIfA NPOBeeHUsS IPOMEKYTOUYHOI aTTecTalluN
Bomnpocs! nis nuddepeHIUPOBAHHOIO 3a4eTa
1. Ilenbie ¥ panrOHANIBHBIEC YUCTIA.
2. JleiCTBUTEIbHBIC YHCIIA.
3. IlpubnmkeHHbIE BBIYHCICHHUS.
4. KommuiekcHbIe Ynca.
5. Apudmernueckue onepanuy HaJl KOMILTICKCHBIMH YUCIIAMH.
6. OOnacth ompeneneHUuss U MHOXKECTBO 3HAYEHHUH; rpapuK (YHKLUHHU, MOCTPOCHUE
rpaduKoB QPyHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
7. MOHOTOHHOCTb, YeTHOCTb, HEUETHOCTh (PYHKIHI.
8. OGmacTh onpeneneHus ¥ 00IacTh 3HAUYCHU 00paTHOM (HYHKIIHH.
9. I'paduk obpaTHOM HyHKIIUU.
10. Kopenb n-oit creneHmu.
11. KopHu HaTypanbHOU CTENEHU U3 YUCIIA U UX CBOMICTBA.
12. IIpeobpa3oBanre NPpaOHATIHHBIX BEIPAKEHUH.
13. Cremnenu ¢ palmoHalIbHBIMU [TOKa3aTeIsIMU, UX CBOWCTBA.
14. IIpeobpa3oBaHue CTENIEHHBIX BEIPAXKEHUH, HCIIOJIB3YsI CBOMCTBA CTEIICHEH.
15. Crenenu ¢ AelCTBUTEIbHBIMU [TOKA3aTENAMH, UX CBOMCTBA..
16. Jlorapudpm. OcHOBHOE JTOTapu(PMUIECKOE TOKIAECTBO.
17. lecatuynble U HaTypajibHbIE JOrapu(pMBbl.
18. IlpaBuna nelicTBuii ¢ torapupmamu.
19. Onpenenenue nokasaTeabHON (GYHKINH, €€ CBOMCTBA U TpaduK.
10. Ompenenenus norapupmMudeckoil pyHKIMM, ee cBOCTBa U rpaduk.
21. Pewmenue npoCTEHIIMX IOKa3aTEJbHBIX M JIOTapU(MUYECKUX YpaBHEHHH H
HEPaBEHCTB.
22. PannanHas Mepa yria.
23. CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIa.
24. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA.
25. ®opMmyIbl IPUBEACHHUS.
26. CuHyc 1 KOCUHYC JBOWHOIO YIJIa.
28. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIa.
29. TIpocreiiine TPUrOHOMETPUUYECKUE YPABHEHHUS.
30. Tpuronomerpuyeckue GyHKIMU, KX CBOHCTBA U TPAPUKH.

3ananus s AuddepeHIMPOBAHHOIO 3a4eTa
3aganue Ne 1. Unciia 1 BLIYHCICHHAS

1. BemmosHuTe OeficTBUS: 8 1 ) 4 3.
5 5

37



)

3)

2. BrimonHuTe IelcTBUS: 1 i 13.
4 7

1 5

3. Boimonaure aefictBud: — —

8 9
84

28 1.2

16

4. BBITOJTHUTE IEHCTBU:

5. dano: z, =3+, z, = —1+ 3i, TOT/1a MOAYJb IPOU3BENEHUS |z, z, | PaBEH ...

6. KomruiekcHoe uywncio 1+ 2i
MOZYJIb, PABHBIH ...
1)5
2) /3

3) 1

5 <3

B TPUIOHOMETPUYECKOH (GOpME r(cos ¢ + isin @)

HUMCCT

3ananue Ne 2. @yHKI UM, UX CBOICTBA M rpaQuKHu
1. Ha onHOM U3 CIIEAYIONINX PUCYHKOB M300paXkeH rpaduK HeUeTHOH (QYHKIUHU. YKaXHUTE 3TOT

PUCYHOK.

2. YKaXuTe MHOKECTBO 3HAUECHUU
¢yHkunmu, rpaduk KOTOPOH H300pakeH
Ha PUCYHKE.

) [-3;7)

2) [-3; —2]

3)

[2; 5]
[-4;3]

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

2)

4)

o
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3. Haitaure o6nacts onpenenenus Gynkumn f (X )=

D[0;3) (35 + )

2) [0; + )

3) [0; 81) (8L + )
4) (- ;81) (81, + )

3_Yx

4. Ykaxute rpaduk QyHKIIMU, BO3pacTaroniei Ha orpeske [—3; 2].

1) Y. 2) v
1N\
of 1 b> e 1\ -
| o 1 >
3 % 4 T~~~ %
) ) <
1 1
| > NI >
\ % 0 >
\ /'
\
\
5. Vkaxute rpaduk HeueTHOU QyHKIIUU.
v A
1
0
-/ 1 X
-1
1)
v A
a1
.10 X
2)
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v A
L
0
_]71 ; X
/-
[
3)
vA
/ \ 1
T N1 X
=N 7 4
4)

3ananue Ne 3. KopHu, crenenu u jiorapugpmsi

LR

Om? m 2

-3
m

1. YopocTure BblpaxxeHUe:

1) 9m’
2) 9m
3)9

4) 0
m®

2. Beruuciure: \/4 48 27 .
1) 36;
2) 18;
3) 6;
4 12.
2
3. IIpencraBbTe B BUJC CTCIICHU BBIPAKCHHE: 35
8
1) 259
8
2) 59
3) 252
4) 52

(ST N

3

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

3 3
5. VIIpocTHTe BBIpaKeHHE: V 25h° v 5% |

1) 5b°
2) 25b

3) V5b
4) 5b

6. Haitmure snauenue seipaxenus log b, eciu logs b3 =09.

1) 27,
2) 6;
3) 3;
4) 12.
7. Boruuenure: log, 0,04 +2log, 5.
1) 0;
2) 3;
3)-1;
4) logo5.
8. Haiigure snauenue log,(9b), ecom log, b = 5.
1) -8;
2) 10;
3)7;
4) 25.

2

9. Vxaxxure MMPOMCIKYTOK, KOTOPOMY HNPHUHAJICI)KUT KOPCHb YPABHCHU

10. Ykaxxure npoMeXyTOK, KOTOPOMY IPUHAIEKUT KOPEHb YPaBHEHHUSI
log,(x+1)=log,(3x)

(- ;-1)
2) (— I; O)
3) [-1;0]
4 (0;+ )
11. Cpenu 3agaHHbIX PyHKIMN yOBIBAIOUTUMHU SIBIISIFOTCS:
T X
)y = 3
1 X
2) yr = 5
ORCICl
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T
4) Y4 =— 3
5) y5 :2x+1_3
6) Ye =27

) I O O O A
1 1
1 \ T 1\
0l.1 Y' 0l.1 X 0
............................... N

13. YkakuTe MHOKECTBO 3HAUeHUH QYHKIUH: ) = 2% 45,
1) (5; + 0);
2) (0; + o0);
3) (= 005 + o0);
4) (7; + o).

14. Jlorapudmuueckoii He sBiseTcs QYHKIMS, 3aJaHHast HOPMYIIOH:

1) y=log, x

2

2) y=log sx

3) y=2"
4) y =log, |A
5) y=log ;5 x

6) y =logy: (—x)

15. JIns kakod W3 YyKa3aHHBIX (YHKIUI 0O0NacThlO ONpEeAETeHUs SBISETCS IMPOMEKYTOK

(2+ )
1) y=log, (x—3)

X
2) y=log, E

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

16. Ykaxure pUCyHOK, Ha KOTOPOM U300paxeH rpaduk GpyHKIHHU
a) y=log, x;

4

6) y=Ilog, x.
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1)

Ay
\1.\ X
ol >
2) y
4
/1‘/
0 :1 » Y
3)
tY
1+K
0 \ >
4)
Y
L/
(.
5)
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17. ®yukuus 3a1ana rpaduKoM:
2

t
0 /1
Ykaxure o0Jacte OIIPCACIICHUSA:
(- s+ )

2 (0:+ )

3) (0;1]

4 (L+ )

5) [1;+ )

18. Ykaxure Bce 3HAUEHHS apIyMEHTa, P KOTOPBIX QpyHKIus YV = [g (x + 2) +1g (3 - x)

v
=

omnpe/eseHa:
1) (-2;3)
2 (- 5-2) 3+ )
3 (-2+ )
4 (= 33)
5 (3+ )
19. Haiinure MuoxectBo 3nayennit pynkuuu y = 0,5+ /og,, x :
(- 5+ )
2) (— 0,5)
3) (0.5+ )
4) (- :0,5) (0.5+ )
5) (0;+ )

20. Tpaduk dyrkimn ¥ = [0g, X Moxer 6bITh mONydeH U3 rpaduka GyHKIHE ) = log, x:
3
1) cummeTprUYHBIM 0TOOpPaKEHUEM OTHOCUTENIBHO ocu Oy ;

2) CUMMETPUYHBIM OTOOPaKEHHUEM OTHOCUTENIBHO OCU Ox ;
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3) cxxaTueM OTHOCHTENBHO OcH Ox ;
4) pacTssKeHUEM OTHOCUTEIBHO OCH Ox ;
5) ocTaHeTCs TEM XKe.
21. Ha onHOM 13 pUCYHKOB n300paskeH rpaduk pyHkuuu y = log 3 X

VYKaXUTe 3TOT PUCYHOK.

yl\
|
1|\
X
ol 1 -
1)
YA
1 sm—
ol /1 x
2) '
A
1
=3
0| 1 X
3)
A
|
1
of 1 x|
4)

3aganue Ne 3. OCHOBbI TPUTOHOMETPUM
: : T
1. Yopocrute BeIpakeHHe sin o, sin 20t + COS(E + o) + cos aLcos 20 -

1) 0;

2) 2cosay;

3) cosa + sinay;
4) cosa. — sina..

2 . 2
2. YipocruTte Beipakenne 3C0S~ X +3sin” x—6.
D1,
2) -5;
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3) 3;
4) -3.
1

T
3. HaiinuTe tg oo, eciu cos OL:T n——<a<o.
5

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

n V3
4. Pemite ypaBHEHUE COS E +x =—

1) (—1)”‘1%+7m, n Z
2) i§+27m, n Z

3) (—l)n_]§+7m, n Z
4) (—1)”%+7m, n 7

5. Pemute ypaBHeHHe Sin 3x = % .

DED" 24ly,n z

9 3
2) i%+23—nn, n 72
3) (=1)" %+§n n 7
4) ig+2Tnn, n 2

8. Haiinure xopeHb ypaBHEHUs Sin2x — 4cosx = 0, mpuHAUISKAIIHA OTpe3Ky [27; 37].

Tr
1) —
3
S_n
2) 2
o
3) 4
131
4 6

9. Ykaxute HauOoubIIee 3HaueHne Gpynkuun y =1—cos3x.
1) 1;
2) 2;
3)0;
4) 4.
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10. Ha pucynke nzo6paxkeH rpapuk GyHKUIUU:

: ! Yoo :
DAVE VA

2 i 2, 2,

1) y=ctgx;

2) y=sSinx;

3) y=1gx;

4) y=-1gx;

5) y=1tg2x.

11.Y€étHas unu HeuéTHas PYHKIUSL f (x) =1+cosx?

1) u€THas;
2) HeuéTHas;
3) Hu y€THas, HU HEUYETHAS.

12. HaiimuTe MHOXECTBO 3HAYCHUN PYHKIMU y = sin x + 2 .

Bonpocs! ais 3Kk3amMeHa

. Ilpenen nocnenoBarensHoctu. [Ipenen pyHkimm.
. IlonsiTie 0 Mpon3BOAHON QyHKINH, €€ TeOMETPUIECKUN 1 (PU3HUECKUI CMBICI.
. IIpon3BoHBIE CYMMBI, pa3HOCTH, IPOU3BEACHHUS], YACTHOTO.
. Ilpon3BOTHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIWH.
. YpaBHEHHE KacaTeJIbHOM.
. Bo3pacranue u yobiBanue GyHKIHHA. DKCTPEMYMbI (PYHKITUH.
. Bropas npousBozaHas, ee reoMeTprUuecKuil U (PU3NIECKUNA CMBICII.
. [IpuMeHeHre TPOU3BOTHON K UCCIICIOBAaHUIO (DYHKITUH U IIOCTPOCHUIO TPaPUKOB.
. IIpumepsl Ucnonb30BaHMs NMPOU3BOMHOM NIl HaXOXKJIEHUS HAWIy4YIIEro PELICHUs B
IIPUKJIQHBIX 3a/1a4ax.

10. IIepBooOpa3Hasi, IpaBUIIO HAXOXKAEHUS, OCHOBHOE CBOWCTBO M1EPBOOOPA3HOM.

11. HeonpeneneHHbIN U ONPEACIICHHBINA U UHTETpall.

12. ®opmyna HetoTona—1JleiiOHuna. Beruucienue nHTErpaios.

13. IlpumeHeHue onpeaeseHHOro HHTerpaia Jisl HaX0KAeHUS UI0IA A KpUBOJIUHEHON
TpaneuuH.

AN N B W=

O
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14. PaBHOCUJIBHOCTh YpaBHEHUH.

15. OcHoBHbBIE NpPUEMBI PEIIECHUS YpPaBHEHMM (pa3joKEHHWE HAa MHOXKUTENH, BBEIECHUE
HOBBIX HEM3BECTHBIX, [10ICTAHOBKA, TpaUUECKUil METON).

16. Cucrtemsl ypaBHeHU. PaBHOCHIIBHOCTD CUCTEM YpaBHEHUI.

17. PaBHOCUIIBHOCTD HepaBeHCTB. O0IacTh JOMYCTUMBIX 3HAUEHU HEPaBEHCTB.

18. OcHOBHbIE IPUEMBI PELLICHUSI HEPABEHCTB.

19. OcHOBHBIE TOHATUSI KOMOMHATOPUKH.

20. 3agaun Ha TTOACUET YKMCJIA PA3MEIICHHM, TEPECTAHOBOK, COUETAHUM.

21. CobbITHE, BEpOSITHOCTH COOBITHS, CIIOKEHHE U YMHOXKEeHHE BepoaTHOocTel. [lonsTue
0 HE3aBUCHUMOCTH COOBITHH.

22. IlpencraBiieHHe AaHHBIX (TaOJHIBI, AWArpaMMbl, Tpaduku), BBIOOpKa, cpeaHee
apudmernueckoe, Meauana, Moja psjaa. Ilonsrue o 3agayax MaTeMaTH4ECKON CTATUCTUKU

23. B3auMHOE pacnoioKeHHe IPSIMbIX U TIOCKOCTEH B IPOCTPAHCTBE.

24. CnoxeHue U BhIYUTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yucio. KommnaHnapHele
BEKTODA.

25. KooparHAThl TOYKU U KOOPAUHATHI BeKTOpa. CKaJIIpHOE MTPOU3BEAECHNUE BEKTOPOB.

26. Ilpusma. [Ipsmas u HakiioHHas npusma. [IpaBunpHas npusma.

27. INapamrenenunen. Kyo.

28. Ilupamuna. [IpaBuinbHas nupamuaa. Y ceueHHas nupamuaa. TeTpasap.

28. LlunuHap 1 KOHYC. Y CEUEHHBIH KOHYC.

29. lllap u cdepa, uX ceUeHUSI.

3agaHus A0 IK3aMeHa
3aganne Ne 1. Hauana MmaTeMaTH4eCKOro aHaJIn3a

1. Haiizure nmpousBozuyto ¢pyakmmn y = (x —3)cosx.

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

2. Ha pucynkax n3o0pakeHsl rpaduku GyHKIMI U KacaTelbHbIE K HUM B TOUKE d. Y KaKUTe
(GYyHKIMIO, TPOU3BO/IHAs KOTOPOl B TOUKE g paBHA 1.

AV /
y=fx)/
// 1
/, a 1 0 1 X
7 =1
1)
A
Y
y=g(x
RN,
o a Z
] ;
2)
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A
y L —
y=h(x)
1
oL f >
L a X
=1
3)
A,
J
~.
1 o
- l N -
10 g X
=1
y=p(x)
4)
. . x—18
3. Haiigure 3HaueHUE NPOU3BOJHON QYHKIUHN Y = B TOUKE X, = — 3.
X

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

4. Haiigure Mpou3BOAHYIO (DYHKIIUH y:ex + 3x2.
1)y —xe* 11 6x

2) y =e* + x3
3) y =e* + 5x°

4) y =e* + 6x
5. @yaknus y = f(x) 3amaHa Ha TPOMEXYTKe [—6; 4]. YKaKuTe MPOMEXYTOK, KOTOPOMY
IPUHAAJIEKAT BCE TOUKU IKCTPEMyMa.

6; 0] y 4

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

2; 3]
3; 1] \ / \\,

AW~
N N N N

9

6. [Ipu nBUxKeHUU TENA \\ /

v

npsMoii paccrosiuue S (B -6 \ / 0 4 X

MeTpax) OT HauaJIbHOMN )

JABHXKXCHUA U3MCHACTCA

3aKOHY
3

1o

TOYKHN
10

t
S(t) = ? —t*+1-1 (t — BpeMs IBIKEHUS B CeKyHax ). Haiiure ckopocTs (M/c) Tena uepes

4 ceKyHJIbI TTOCIIC Havaja JIBHKEHUSI.
1)1,75;

2)7,5;

3) 3;

4)09.
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7. Beluucnute 3Hau€HUE MPOU3BOJAHON (PYHKIIMH Y = Sin x — 2x B Touke xo = 0.
1) 1;

2) 0;

3) -3;

4) -1.

8. Haiinure 3HaueHue npou3BoAHON QyHKIIMM ) = X e" BTOuKe X, =1.
1) 2e;

2)e;

I 1+e

4)2+e.

9. s yHkiuu y = 2 COS X HaiiuTe MepBooOpa3Hyo, rpaduk KOTOPO IPOXOIUT Yepe3
T
TOuKy M 5; 24 .

1) Y = 2sin x + 24
2) Y = 2sin x + 22
3) Y = -2sin x + 26
4)Y =2cos x + 22

10.Ykaxwure nepBoobpasuyto Gpynkiun f(X)=2—sinX.
1) F(x) = 2x — cosx

2) F(x) = x> + cos x

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3ananue Ne 2. YpaBHeHHs] U1 HEPABEHCTBA

1. Kakoe u3 ypaBHEHHH SBISIETCS IPOOHO-PAIIIOHAIEHBIM:
2

1) - —4x+1=0;
3

2x? —3x_1_
13 ’
x—3

2)

4.
2x+1  x~
4) 2x +8=14(7-x)?
x* x—-1 1
2. Pemte ypaBHEHUE 7 +—=—:

6 2
1) 2;
2)-1;
3)1;
4) 3.

1 1
3. Pemure ypaBHEHUE — +
x x-4

=0:

1)-2;
2)5;
3)2;
4)-1.
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4. Ha pucynke nzo6paxensl rpadbuku QyHKINAN
y=f(x) u y=g(x),3a0aHHBIX HA IPOMEXKYTKE

[—3; 6]. YKaxxuTe MHOXKECTBO BCEX 3HAYEHUU X, JJIA
KOTOPBIX BBITIOJIHSCTCS HEPABEHCTBO f(X) > g (X).

(x—2)(4x+3)

5. Pemnte HEpaBeHCTBO 0.
x+4
h 42 [+ )
4
3
)(- ;-4) -2
CIEEE RS
3
3) —4;,—— 2; +
) ;| )
3
4 - ;—= 2; +
) L )
1 3x-7
6. Pemnre HepaBeHCTBO (g) >0,04.
D 33
5
- ;2
(- :3)
)3+ )
S
Hl- —=
(- -3)
7. Pemmte HepaBercTBo 5°°° —1 0.
)y — ‘2
'3
2) 2
'3
3) 2‘+
3’
4) 2 4
37
8. Pemmre Hepasenctso log,s(2-0,5x) 1.
1) [0; 4)
2) (- 03 0]
3) (4; + o)
4) (4; 6]

51

K N
=J &)
AN
/ .
............. J X
""" VEEE)




3ananue Ne 3. I'eomeTpus
1. B kakuX MI0CKOCTSIX JieXKaT OCHOBAHUSI IIPU3MBI?
a) B IPOTHUBOMOJIOKHBIX;
0) B JIIOOBIX;
B) B MapajlieIbHbBIX.

2. Kakoe HaumeHbIIIee 9rciio pedep MOKET UMETh Ipu3Ma’?
a)3;
0) 6;
B) 9.

3. Ilponomxkure npegnoxenre: OCHOBaHUS YCEUEHHON TUPAMUIBL...
a) paBHbIC MHOTOYT'OJIbHUKHY;

0) M0100HbIE MHOTOYT OJIbHUKH;

B) JIt0ObIE€ MHOTOYTOJIbHUKH.

4. BokoBbIe péOpa MPU3MHI. . .

a) OHHU TapajuIeIbHbI MEXTy COOO0H;

0) OHM MEPIEHIUKYIISIPHBI OCHOBaHUIO;
B) OHU PaBHBI U MapaJICIbHBbI.

5. CKOJIbKO TUaroHajIe UMEeT mapasuiesenumnes’?
a)4;

0) 12;

B) 6.

6. Kakoli MHOrorpaHHuK UMeer 7 rpaHei?

a) CEeMHYTOJIbHAs TUPaMM/JIa;

0) nATUYroJibHAs IPU3Ma;

B) LIECTUYTOJIbHAS MUPAMUJA U ISATUYTOJIbHAS IPU3Ma.

7. KakoMy MHOTOTpaHHUKY NMPUHAJICKUT CIeAytolIee cBoicTBO: "KBaapar quaronanu paBeH
CyMME€ KBaJIpaTOB TPEX €ro u3MepeHui"?

a) mapasuielieuIeny;

0) nmpsAMOMY TapalIeICITUICaY;

B) IPSIMOYTOJIbHOMY IapajuleIeIuneny.

8. MHOrorpaHHUK, COCTABICHHBIN U3 IIECTUYTOJIbHUKA U IECTH TPEYTOJIbHUKOB, HA3bIBAETCS
a) MIECTUYTOJIBHON MPU3MOIi;

0) MIEeCTUYTOIBbHON MUPAMHJION;

B) YC€UEHHON MUPaMUIOH.

9. Anopema - 3TO BBICOTA ...

a) BBICOTA MIPABWIIBHOM MHUPaAMUJIBI;

0) BrIcOTa OOKOBOM I'PaHM MPABHIIBHOW MTHPAMU/IBI,
B) OOKOBO¥ rpaHU JTFOO0N TUPAMU/IBIL.

10. B ocHOBaHMM IPU3MBI PAaBHOCTOPOHHHIA TPEYTrOJbHUK, 2 OOKOBBIC TPAHU -
napayenorpaMmel. Takast mpu3Ma sSBISIETCSL. ..

a) HaAKJIOHHOWM;

0) mpaBUIIbHOM;

B) IIPSMOIA.

11. Jausl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa miinHa otpe3ka AB?
a) 113
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12. YkaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) a(1;4;5)  b(0;8;-1)
py a(2;8;-1) y b(4;16;-2)
¢) @(0;0;0] , b(8;4;3]
d) a(1;2;2) y b(-1;2;2)
e) G(1;-3;4) 4 h(4:—3:1)
13. MoryT 1 BEKTOPbI ObITh KOJUTHHEAPHBIMHU, HO HE PABHBIMH?
a) na;
b) Her;
C) HE I0OCTATOYHO JaHHBIX.
14. Bekrop m(4;-8;6) OPTOTOHAJICH BEKTOPY M | Yiaxure KOOpPJIMHATHI BEKTOpa .
a) fil—1;-2;-3]
b) n(1;2;3)
¢) ni—2;2;4)
d) f(2:—2:—4)
e) N1(—2;-2;4)
15. Beruuciuth KoopAUHATHI cepeanHbl oTpe3ka AB, eciiu A(-10; 2; 3) u B(0; 16; -7).

d) (5;9,-2)
e) (—10;:14;—4)

16. Uemy paBeH MOJIyJib BEKTOPA MN , ecu M V3:v2;5) N 1243;3V2;45

a) \-E
b) V13

c) v 11
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d) vVv3+v2
e) 1'§+\-§

17. TIpu kakom nonoxkuTensHoM n Bektopsr 0515 Ly (=2in+1, =21 sororonanpmm?

a)-2;1;b) 1;¢) 1;2;d) 2;e) -2.

18. JIBa peOpa npsiMoyrosibHOro napaienenuneaa pasusl 10 u 3, a 00beM napajienenuneaa
paBeH 360. HaiiTu mioiaib MOBEPXHOCTH 3TOT0 NapajuiesiorpaMmma.

19. Ecin xaxkoe pedpo KyOa yBenmn4uTh Ha 1, TO TUIOIIAh €ro MOBEpXHOCTH yBenuuutcs Ha 90.
Haiitu pebpo xyba

20. bokoBble peOpa MpaBUIbHON MTUPAMHUIbI B3AMMHO HEPIICHINKYISAPHBI, KaX10€ U3 HUX PABHO
6. Haiitu 06beM nupamMuibl.

21. PeOpa npaBuiibHOTO TeTpadapa paBHbl 4. HaiiTu miiomniaaes cedeHus, MpOXOoIsIIero Yepe3
CepeIMHBI YETHIPEX €To pedep.

22. Paguyc ocHOBaHMsI IIJIMHJIPA paBeH 3 ¢M, a ero obpasyromas - 7 cMm. Haittu miomanb
OCEBOT'0 CEUCHHUH.

23. lanswl nBa mapa. Paguyc Broporo mapa B 7 pa3 MeHbIIIE paguyca rneporo. Bo ckonbko pa3
IUIONIA/Ib TOBEPXHOCTHU MEPBOTO I1apa OoJbllie TUIONIa i TOBEPXHOCTH BTOPOTo?

24. Tlnonia s MOBEPXHOCTH MEPBOTO 1mapa B 49 pa3 OoJIbIIe IIIOIIAIH TOBEPXHOCTH BTOPOTO
nrapa. Bo ckoibpko pa3 00beM nepBoro mapa 6osbiie 00bemMa BTOporo?

25. B unnunapudeckuit cocy Hamwin 10 ky6. cM BoJbl. B BoJly HOTHOCTBIO OTPY3UIIH JE€TANb.
[Ipu 3TOM ypOBEHB KUAKOCTH B cocyne yBennuwics B 2,4 pasza. Haiitu o6bem neranu (B Ky0.
cM).

3ananue Ne 4. DjieMeHTbl KOMOMHATOPUKHN M TEOPHHU BePOSITHOCTE

1. Nmeercst Tpu rpynmbl CTyAEHTOB: B IepBoil 11 uenoBek, BO BTopoil 18 wyenosek, B
Tperbeid 20 yenoBek. KonmmuecTBO crioco60B BEIOOpA TPOWKHU CTYICHTOB, B KOTOPOM MO OJTHOMY
CTYICHTY U3 KaXKIOU IPYIIIbI, PaBHO. ..

1. 11 18 20;
2. 11+18+20 :
3
3 11 18 20 :
3
4. 11+18+20.
2. Yucno crnocoOoB MOCTaBUTH 5 4EJIOBEK B OYEPEIb PABHO. ..

3. B cnoBe «WORD» wmensitoT Mmectamu OykBbl. Torma KOJIMYECTBO BCEX BO3MOKHBIX
Pa3JIMYHBIX «CJIOBY» PaBHO...
1.8;
2.16;
3.4
4,24,

4. B xopoOke 6 1IBeTHBIX KapaHaamien. Yuciio cnoco6oB BEIOpATh TPU U3 HUX PABHO. ..

5. Yucno crnoco6oB BEIOpaTh U3 TPYIIIEI B 20 CTYIEHTOB CTAPOCTY M 3aMECTUTENS PABHO. ..

6 U3 simuka, rae Haxogutes 15 neraneid, mpoHyMepoBaHHBIX OT 1 10 15, Tpedyercs BEIHYTH
3 neranu. Toraa KOIWYECTBO BCEBO3ZMOKHBIX KOMOMHAIIIT HOMEPOB BBHIHYTHIX J€Tajeil paBHO. ..
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15!
120
15!
2. ————;
312!
3.31;
4.15 1.

7. Uucno Tpex3HAauyHbIX YHCEN, KOTOPbIE MOKHO COCTAaBUTh M3 YETHIPEX KapTOUYEK C
nudpamu 1, 2, 5, 7, paBHoO...
8. bpocarot nBe MmoneThl. CoObITHE A — «Tep0 Ha mepBoit MOHeTe» U B — «umdpa Ha BTOpOii
MOHETE» SIBJIIOTCS. ..
1) coBMecTHBIMU
2) 3aBUCHUMBIMHU
3) HECOBMECTHBIMU
4) He3aBUCUMBIMU
9. 1Ba cTpeiika poU3BOJAT IO OAHOMY BBICTpENy. BeposTHOCTB nonagaHus B Li€Ib
nepBoro u BToporo crpenkos pasHel 0,8 u 0,75 coorBercTBeHHO. Torna BEpoATHOCTb TOTO, YTO
1eab OyAeT mopa)xeHa, paBHa. ..
1) 0,40
2)0,95
3) 0,55
4) 0,60
10. UrpanbHas kocTh OpocaeTcs 01uH pa3. Torga BeposTHOCTh TOT'O, YTO HAa BEPXHEH
IpaHU BBINAJIET HE MEHEE ISATH OYKOB, paBHA. ..
1)1/6
2) 172
3)1/3
4) 5/6
11. Ha ntunedepme ectb TOIBKO Kyphl U TYCH, IpUYEM Kyp B 4 pa3a O6osbliie, YeM ryceil.
Haiinnute BeposSTHOCTB TOTO, YTO CIy4YaiiHO BRIOpAaHHAS HA 3TOW (hepMe NTHIIA OKAKETCS
ryceM.
1) 0,4
2)0,2
3)0,5
4) 0,6
12. B crane 50 xopoB. 13 Hux 15 xopoB 1-ii nopobl, octanbHble — 2-i1 mopoasl. Haitnure
BEPOSTHOCTH TOT'0, YTO CIy4ailHO BHIOpaHHAs Ha CTa/la KOPOBa OKAXKETCs 2-i MOPOIBI.
1)0,4
2)0,5
3)0,6
4)0,7
13. Ha cknane umeercs 6 HHKEHEPHBIX U 5 OyXTraaTepcKuX MUKPOKAIbKYISTOPOB B
OJIMHAKOBBIX ynakoBKkax. CiaydaiiHeiM 00pa3om OepyT 4 ynakoBku. HaiiTi BEposSTHOCTh
TOT'0, YTO B HUX OKAXKETCS 2 MHXKEHEPHBIX MUKPOKAIBKYJIATOPA;
14. B cirydaiiHOM 3KCTIIEpUMEHTE MOHETY Opocwuii Tpu pa3a. KakoBa BEposSTHOCTH TOTO,
YTO Opell BbIIIaJl POBHO JBa pasa?

1
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Ipunoxenue 1

JIner nepunoanyeckux NpoBepoK padoyei MporpaMmbl

H PIH(l)OpMaI[I/IH 0 BHCCEHHbIX U3BMCHCHUSAX

[TorpebHOCTH
OJKHOCTHOE JIMLIO B KOPPEKTUPOBKE
A 1o, pp p Nudopmanus o
IIPOBOJIMBILIEE yKa3aHueM
Hara BHECEHHBIX
nposepky: ©.1.0., COOTBETCTBYIOILIUX
. MU3MEHEHUAX
JOJKHOCTh pazzenoB padoueit
IIPOrpaMMBbI
baiinosa H.B., IIporokon Ha 2024-2025 yu. HET
OTBETCTBEHHAS Ne7 ot rofl MOTpeOHOCTH B
3a pa3paboTKy 17.06.202 KOPPEKTHPOBKE HET
OII no 4r
CHEeLUAIBHOCTH Pabouas mporpamma
19.02.12, aKTyaJu3upoBaHa s
JIOLEHT 2024-2025
Kadenpbl y4eOHOro roaa
TOBapOBEJICHUS

1 SKCIICPTU3DBI
."J ¥
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