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1. MACHOPT PABOYEM ITPOT'PAMMBbI JACIUITINHBI
C00.01.03 «kMaTemaTHKa»

1.1. O6sacTh NpUMEHEHHUsI IPOTPAMMBI

Pabouas nporpamma puctumirabl COO.01.03 «MaTtemaTHKay SBISETCS 4acThbIO OCHOB-
HOW mpodeccuoHanbHON 00pa3oBaTEIbHON MPOrpaMMbl MOATOTOBKU CIIEIIMAIMCTOB CPEIHETrO
3BeHa Mo crnenuanbHocTh. 19.02.12 TexHOoa0rus NpoAyKTOB MUTAHUS KUBOTHOIO ITPOUCXOXK] €-
HUSL.

1.2. Mecto qucuuninnbl B crpykrype OIIIICC3
Hucuunmuaa  COO.01.03  «Marematuka»  sBisercs  y4yeOHOM — IHMCUUIIMHON
o0s3aTeNbHON TIpeaMeTHON obnactu «Matematuka u nHpopmatukay OI'OC cpegnero odmero
obpa3oBaHus 1 6a30BOM TUCIUIUIMHON 001Ieo0pa3oBarensHO moarotoBku CIIO u peanmusyercs
B | u Bo Il ceMecTpax nmpu cpoke nonydeHus cpeHero npogeccuoHaIbHOro oopazoBanus 3 roaa
n 10 mecsues.

Conepxxanne nucuuniauabel COO0.01.03 «Matematvka» HaNpaBJIEHO Ha JOCTHXKEHHE
CHEAYIOIINX HeJei:

— pa3BUTHE MPECTABICHUNH O COLMAIBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX (haKTOpax
CTaHOBJICHHSI MAaTEMATUKU;

— (popMHpPOBaHUE JIOTUYECKOT0, AJITOPUTMUUYECKOI0 U MATEMaTUYECKOT 0 MbIIIUIEHUS;

— (opMUpOBaHHE YMEHUU MPUMEHSTHh MOJIy4YCHHbIE 3HAHUS NPU PELICHUU Pa3IUYHBIX
3aj1ay;

— (dopMupoBaHHE TPEACTAaBICHUA O MaTeMaTHKE KaK 4YacTh OOIIedYeI0BeYeCKOi
KyJbTYpbl, YHUBEpPCAJbHOM SI3bIKE€ HAyKH, MO3BOJIAIOLIEM OIKCHIBATh M HM3y4aTb peaslbHbIC
MIPOLIECCHI U SIBICHUS.

VYuebnas nucnumimHa C0OO0O.01.03 «MartemaTuka» OpHEHTHpOBaHa Ha JOCTH)KEHUE
CIIEAYIOIINX 3a4a4:

— chopMHUpOBaATh IEIOCTHOE TMPEICTaBICHHE O MaTeMaTHKE, €€ POJIM B COBPEMEHHOM
CUCTEME 3HaHU U MUPOBOU KYJIBTYPE;

— H3Y4YUTb OCHOBHBIE MAaTEMAaTUYECKHUE TIOHATHUS, HCIOJIb3YEMbIE U1 ONUCAHUS
Pa3IMYHBIX MPOIECCOB U SBICHMUIA;

— cdopMHpOBaTh HABBIKM MPUMEHEHHMs] MaTeMaTUYeCKUX METOJOB Ui peIleHHs
MPaKTUYECKUX 3a/1ay.

I[Inanupyemble JUYHOCTHBIE Pe3yabTATHI 0CBOCHHUS Y4eOHOM INCHUIIIIMHBI:

— c(OpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKEe KaK YHHUBEPCAJIbHOM SI3bIKE HAYKH,
CpeICTBE MOAEIMPOBAHHUS SBICHHUM U MPOLIECCOB, HJIEAX U METO/IaX MAaTEMAaTUKH;

— T[IOHMMaHHWE 3HAYMMOCTH MaTeMaTHKUA JUIsi HayYHO-TEXHHYECKOro Iporpecca,
cOpPMHPOBAHHOCTh OTHOIICHHUSI K MAaTEMaTHKE KAaK K YacTH OOIIEUeIOBEYECKON KYJbTYpPhI
4yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTHSI MAaTEMATHKH, SBOJIFOLMEN MAaTEMATHUYECKUX UAECH;

—  pa3BUTHE  JIOTUYECKOTO  MBINUICHHS, IPOCTPAHCTBEHHOTO  BOOOPaKECHMS,
ANTOPUTMHYECKOH KyJIbTYpPbl, KPUTHYHOCTH MBILIUIEHUS HA YPOBHE, HEOOXOIUMOM I Oy ayIeit
podeCCHOHAILHON ASATEIBHOCTH, IS MPOJAODKEHHS 00pa30BaHUs U cCaMOOOpa30BaAHMS;

— OBJIQJICHHE MATEMAaTUYEeCKUMU 3HAaHUAMU U YMEHHUSIMH, HEOOXOAUMBIMU B
MOBCEAHEBHON JKU3HU, [UIsI OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHbIX JUCHHUIUIMH U
JTUCHUIUTMH TPOPECCHOHANBHOIO IUKJIA, JUIA TMONy4YeHHs OOpa3oBaHHS B OO0NACTAX, HE
TpeOYyIOIKUX YrIIyOJIeHHOH MaTeMaTH4eCKOU MOATOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K 00Opa3oBaHHIO, B TOM YHCJIE CaMOOOpPa30BaHUIO, Ha
MPOTSHKEHUH BCEH JKM3HU; CO3HATEIBHOE OTHOIICHHE K HENPEPHIBHOMY OOpa30BaHHIO Kak
YCIIOBHIO YCIEITHON MPO(heCCHOHAIBLHON U 00IIECTBEHHOH J1eITeTbHOCTH;
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— TOTOBHOCTb M CHOCOOHOCTh K CaMOCTOSITEJIbHOM TBOPUECKOH M OTBETCTBEHHOM
NEeSTENbHOCTH;

— TOTOBHOCTh K KOJUIGKTHBHOH pa0oTe, COTPYIHUYECTBY CO CBEPCTHHKAMH B
00pa30oBaTeIbHOM, OOMIECTBEHHO IMOJIE3HOM, YUEeOHO-HCCIICI0BATEIbCKON, MPOCKTHOW M JAPYTHX
BHJIaX JCSATCILHOCTH;

— OTHOIIEHHWE K NpodecCHOHANbHOW IEeATENbHOCTH KaK BO3MOXKHOCTH YdYacTusl B
peIlIeHUH INYHBIX, OOIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM.

Ilnanupyemblie MeTanpeaMeTHbIE Pe3yJbTAThl 0CBOCHHUS Y4eOHOM QM CIUIIUHbI:

- YMGHI/IG CaAMOCTOSATCIIBHO onpeﬂemm, oeiim ACATCIBbHOCTHU MW COCTABJIATH IIJIAHBI
ACATCIBbHOCTH, CaAMOCTOATECIBbHO OCYHICCTBJIATD, KOHTPOJIUPOBATH u KOPPCKTUPOBATH
ACATCIBHOCTDh, MCIIOJIb30BaTh BCC BO3MOXKHBIC pCCprBI JJIST JOCTUXKCHHUSA ITOCTAaBJICHHBIX LIGJIGI;'I
148 peanmaunn IIJ1aHOB ACATCIBHOCTH, BLI6I/IpaTB yCHCH_IHLIC CTpaTCI‘I/II/I B pa3JII/I‘{HLIX CHTyaHHHX;

— YMEHHE TPOAYKTUBHO OOMATHCS W B3aUMOJACHCTBOBATH B IPOIECCE COBMECTHOU
NESTEIPHOCTH, YYUTBHIBATh TO3HMIIMU JIPYTUX YYaCTHUKOB JICSITEIBHOCTH, dS(P(EKTUBHO
paspemniaTh KOHMIUKTHI;

— BIJIAQJICHHC HABBIKAMH I103HABATCIILHOH, Y4YeOHO-HMCCIIEAOBATEIbCKON M TPOSKTHOMN
ACATCIBbHOCTH, HaBbIKAMHA pa3pemeH1/m HpO6J’I€M; CHOCO6HOCTL nu TOTOBHOCTH K
CaMOCTOSATEIILHOMY TTOMCKY METOJIOB PEIICHHS MPAKTUYSCKUX 3aJlayd, TPUMEHEHHUIO Pa3InYHbIX
METO/IOB ITO3HAHMS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIIbHONW WH(})OPMAIMOHHO-TI0O3HABATEIbHOMN
ACATCIBbHOCTH, BKJIOYasda YMGHI/IG OpI/IGHTI/IpOBaTBCﬂ B pa3anH},1x NCTOYHHKAX I/IH(i)OpMaIII/II/I,
KPUTUYECKU OLIEHHBATh W MHTEPIPETUPOBATh HMH(OPMALIMIO, MOJYyYaeMyH0 M3 pa3IUYHbIX
HCTOYHHUKOB;

— BJIAACHUC SI3BIKOBBIMU CpeI[CTBaMI/Il YMeHI/Ie SICHO, JIOTUYHO U TOYHO H3JIaratb CBOIO
TO'-IKy 3peH1/m, HUCIIOJIB30BATh AICKBATHHBIC SA3BIKOBBIC CpeI[CTBa;

— BIIAQJICHWC HaBbIKAMU ITI03HABATEIBHOW pPEeQIICKCMM KaK OCO3HAHUS COBEPIIAEMBbIX
,Z[QﬁCTBHfI M MBICIIMTCIBHBIX ITPOHCCCOB, UX PE3YJILTATOB U OCHOBaHHfI, I'paHul CBOCTO 3HAHUSA U
HCE3HaHMsA, HOBBIX ITIO3HABATCIbHBIX 3a1a4 U Cp€I[CTB JJI1 UX JOCTHOKCHU A,

- LICJ'ICyCTpeMJICHHOCTL B IIOHMCKaX H HpI/IHHTI/II/I pCIJ_ICHI/If/'I, COO6pa3I/ITCJILHOCTB nu
HUHTYHLMA, Pa3BUTOCTb IMPOCTPAHCTBCHHBIX Hpe}ICTaBHeHPlﬁ; CHOCO6HOCTI) BOCIIPHUHUMATDH
KpacoTy U TapMOHHUIO MHPA.

I[InaHupyemble peIMeTHBIE Pe3yJabTAThI 0CBOECHHS Y4eOHOH JUCIIUIINHBI:

3HATh/ MOHUMATh:

— 3HAYCHHUC MaTCMaTI/I‘IGCKOﬁ HaYKI/I JJIA pGH_IGHI/Iﬂ 3aJa4, BOZHHUKAKOIIIUX B TGOpI/II/I nu
MPAKTUKE; IIIUPOTY U B TO K€ BPEMS OrPaHUUCHHOCTH MPUMEHEHHUS MAaTEMAaTHIECKUX METOIO0B K
aHaJM3y U UCCIEA0BAHUIO MPOILIECCOB U SBJICHHUM B MPUPOJIE U OOIIIECTBE;

— 3HauyeHWE TMPAKTHKH M BONPOCOB, BO3HUKAIONIMX B CaMOH MaTeMaTHKE I
dbopMHUpPOBaHUS M PAa3BUTHS MATEMATUYECKONW HAyKW; HCTOPUIO DPA3BUTHS TOHITHS 4YHCIA,
CO3JIaHHA MATECMATUYCCKOI'0 aHaJIn3a, BOSHUKHOBCHUA U PA3BUTHUA T'COMCTPUHU,

— YHUBEPCAJIBHBIM XapaKTep 3aKOHOB JIOTMKA MaTEMaTUYECKUX pacCyKIEHUH, HUX
MPUMEHUMOCTH BO BCEX 00JIaCTAX YEIOBEUECKOU e TeIbHOCTH,

— BEPOSTHOCTHBIN XapaKTep Pa3IMUHbIX MTPOIIECCOB OKPYKAIOIIET0 MHUPA;

YMeTh:

— BBIITOJIHATH apI/I(bMeTI/I‘-IeCKI/Ie I[Gf/iCTBI/I?I Haag yucjiaMu, couyeTrast yCTHI)Ie 1 MHNCBbMCHHBIC
HpI/IeMI)I; HAaXOIUTH HpI/I6J'H/I)KeHHI>Ie 3HAYCHUA BCJIWYUH U HOFpeIHHOCTI/I BI)I‘II/ICJ'IGHI/II‘/'I
(abcomoTHas M OTHOCUTENBHAS); CPABHUBATH YHUCIOBBIE BRIPAYKECHUS;



— HaxOIWTb 3HAUEHUS KOPHS, CTENEHH, jJorapudma, TPUrOHOMETPUUECKUX BBIPAKEHUN
Ha OCHOBE OIPENEeHUs, HCHOJb3yS IpU HEOOXOIUMOCTH HHCTPYMEHTAJbHBIE CpPEJCTBA;
[10JIb30BATHCS MPHOJIMIKEHHON OLEHKON IPU MPAKTHUECKUX pacyerax;

— BBINOJIHATH IPEoOpa3oBaHMs BbIPAXKEHUH, NpUMEHsAS (OPMYIbl, CBSI3aHHBIE CO
CBOWCTBaMU CTENEHEMH, JorapumMoB, TPUTOHOMETPHUECKUX (YHKIUI;

— BBIYHUCIATH 3HAUYCHUE (PYHKIUH 10 33J]aHHOMY 3HAUYEHHIO apryMeHTa MpHU Pa3IMYHBIX
criocobax 3amanus QyHKINU;

— ONpenensTb OCHOBHbIE CBOWCTBAa YMCIOBBIX (YHKIHMH, HJUTIOCTPUPOBATH HX Ha
rpadukax;

— CTpPOUTh T'paUKM M3Y4YEHHBIX (QYHKIUH, WLIIOCTPUpPOBAaTh MO TIpaUKy CBOMCTBA
AJIEMEHTAPHBIX (YHKIUH;

— HMCIIOJIb30BaTh MOHATHE (DYHKUMU AJIS ONIMCAHUS M aHaJIM3a 3aBUCUMOCTEN BEIMYUH;

— HaXOJIUThb IPOU3BOJHBIE IEMEHTApHbIX (DYHKILUH; HCIOIb30BaTh MIPOU3BOIHYIO JUIS
U3Yy4EHUs CBOMCTB (PYHKLMH U MOCTPOEHUS TpauKOB;

— NPUMEHATh NMPOU3BOAHYIO U IPOBENEHHS MPUOIMKEHHBIX BBIYMCICHHH, peIlaTh
3aJjauu MPUKIAJHOTO XapaKkTepa Ha HaX0XKIeHHe HauOOJIbIIEro U HAMMEHBIIEr 0 3HAYECHUS;

— BBIYUCIIATH B MPOCTEHIIMX ClydyasX IUIOM@AM U OOBEMBI C HCIOJIb30BAHUEM
OIpENIEJICHHOI 0 UHTETPaJIa;

— peuath palMOHAJbHbIE, IOKa3aTelbHbIE, JOrapu(pMUUECKHE, TPUTOHOMETPUYECKUE
YpPaBHEHUS, CBOASILIMECS K JMHEHHBIM M KBaJIpaTHBIM, a TaK)K€ aHAJOrMYHbIC HEPABEHCTBA U
CHCTEMBI;

— HUCII0JIb30BaTh I'papuuecKuil METO peUIeHHs] ypaBHEHUN U HEPABEHCTB;

— n300pakaTb Ha KOOPJMHATHOW IJIOCKOCTH pEIICHUS YPaBHEHHH, HEPaBEHCTB U
CHCTEM C JIByMs HEU3BECTHBHIMH,

— COCTaBJIATh W pellaTh ypaBHEHUS U HEPaBEHCTBA, CBS3bIBAIOLIME HEHU3BECTHbHIE
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCIIE MIPUKJIAIHBIX) 33a4ax;

— pemaTh MpocTeiine KOMOMHATOpPHBIC 33Jayd METOJOM Iepedopa, a Takke C
UCIOJIb30BAHUEM U3BECTHBIX (POPMYJ;

— BBIYHCIIATH B MPOCTEHIINX CIy4yasX BEPOSTHOCTU COOBITHI Ha OCHOBE MOJCYeTa YHcia
HCXO/IOB;

— pewmath IUIAHUMETPUYECKUE U IMPOCTEHIINE CTEpPEOMETPUUECKHE 3aJadd  Ha
HaXO0XEHUE T€OMETPUUYECKUX BEIMYUH (IUIMH, YTJIOB, TUIOMIAAeH, 00bEMOB);

HCI0J1b30BATh IPUOOPETEeHHbIe 3HAHUA M YMEHHUs B IPAKTHYECKOM 1esiTeIbHOCTH U
MOBCeIHEeBHOM KM3HU JJISA:

— IPaKTUYECKUX pacueToB Mo (opmysaM, BKIO4Yas (GOPMYJIbl, COAEPKAIIUE CTEIEHH,
panuKaibl, JIorapupMbl U TPUTOHOMETPUYECKHE (YHKIMH, HCIOJIb3Ys NP HEOOXOAMMOCTH
CIPaBOYHbIE MAaTEpHAJIbl U IPOCTEHIINE BHIUUCIUTENbHBIE YCTPOICTBA;

— ONHMCaHUSA C IOMOLIbI (YHKUMH pPA3IUYHBIX 3aBUCUMOCTEH, HPEACTaBICHMUS HUX
rpaduuecKu, HHTEpIpeTauy rpaduKoB;

— MOCTPOEHUS U UCCIIEOBaHUS IPOCTEUIINX MAaTEMaTUYECKUX MO eNel;

— aHaJM3a peajbHbIX YMCIOBBIX JaHHBIX, IPEACTaBICHHBIX B BUJE JUArpaMM, rpauKoB;

— a”HayM3a HH(GOPMAIIUU CTATUCTHYECKOIO XapaKkTepa;

— HCCIIeOBaHUA (MOJEIUPOBAHUS) HECIOKHBIX NPAKTUYECKHMX CHUTyalluli Ha OCHOBE
M3Yy4EHHBIX (POPMYII U CBOUCTB (uUryp;

— BBIYHMCICHHUA OO0BEMOB M IUIOHIAJiell MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeN MpH
pelIeHNH MPAaKTUYECKUX 3a/1a4.



1.4. Kosim4ecTBO 4aCOB HA OCBOEHHE Y4eOHOM U CHUININHBI
Y4yeOHas Harpy3ka (Bcero) 232 yaca, B TOM 4HCIIE:
- o0s13aTenbHas ayAuTOpHas yueOHass Harpy3ka oOydqaromierocs - 206 4yacos;
- caMmocTosiTebHas pabora odyydaromierocs — 18 yacos;
- IPOMEXKYTOUHAs! aTTecTalus — 6 4acos;
- KOHCYJIbTAllUM — 2 Yaca.



2. CTPYKTYPA U COAEPKAHUE JUCIHHUIITINHBI

2.1. O0béM aUCHUIIIMHBI ¥ BBl Y4e0HOil padoThI

Buj yyeOHBIX 3aHATHH

O0LEéM yacoB

ceMecTp Hroro

1 2
YueOHasn Harpy3ka (Bcero) 78 154 232
O0s3aTebHast ayIMTOPHasi Harpy3kKa (Bcero), B ToM 68 140 208
YyHcJie:
- IEKIIUH 34 69 103
- IPaKTUYECKHUE 3aHIATHS 34 69 103
CamocTosiTesbHasi padoTa 10 8 18
PykoBoaCTBO NPaKTUHKOI
Koncyabranuu - 2 2
®opma NMPOMe:KYTOUHOIi aTTeCTALUMU MO AUCHUILINHE 6 6
- depeHIpOBaHHbBIHN 3a4eT - - -
-DK3aMcH +




2.2. TemaTrnuyeckuii njian u cogep:xanue nucuumuinabl CO0.01.03 MaremaTuka

HanmenoBanue Coaep:xxanue yaeOHOIo MaTepuasa, J1a00paTopHbie M NPAKTHYECKHUE 3aAHATHS, O06beM yacoB
pa3aeJioB H TeM CAMOCTOSITE/IbHAsI padoTa 00y4aloIHUXCH
1 2 3
1 cemecTp
Pasgen |. Beenenue
T Jleknusi, ypok. MartemaTtuka B HayKe, TEXHUKE, SKOHOMHKE, HH(POPMAIIMOHHBIX TEXHOJOTHSAX U
ewa .1 INpaKTUYECKOH nesTensHocTU. Llenu u 3amaun n3ydyeHus MaTeMaTuku npu ocBoeHuu npodeccuii CIIO u 2
Beenenue o
cneunansHocter CIIO.
Paznea |l. Yucaa v BoIYKCICHUSA
Tema 2.1. Jleknus, ypok. HatypaneHble u nensie uncna. [Ipumenenne npuzHakoB genumoctu nensix uncesn, HO/ u 9
HarypanbHbie n HOK, octaTkoB mo Mmoayito, anroputMa EBKiua aJisi peieHus 3a/1ayd B [eNIbIX YhCIaXx.
neJible YUCJIa IIpakTnyeckoe 3ansiTue. Pemienre 3a1au ¢ 1eIbIMU U HATYPaJIbHBIMH YK CIIAMH. 2
Jleknusi, ypok. Parmonansueie yncina. OOBIKHOBEHHBIE U JCCSITHYHBIC APOOH, MPOIEHTHI, 0€CKOHEUHBIE
Tema 2.2. nepuonndeckue Ipodu. JlelicTBUTenbHbIC Yncaa. PallnoHanbHble M HppalMOHANBHBIE Yucia. ApupMeTH- 9
MHoxecTBO YECKHE OINEepaluu C IEUCTBUTEIbHBIMU YUCIaMU. MOylb TEHCTBUTENBHOIO YKCaa U ero cpoiicrsa. [Ipu-
AeHCTBUTENbHBIX | OMVKEHHBIC BRIYHCIICHHUS, TIPABUIIA OKPYTIICHUS, IPUKUIKA U OIIEHKA PEe3yJIbTaTa BEIYHUCICHUH.
yncel IIpakTuyeckoe 3ansitue. [Ipumenenue 1poOeil U MPOLEHTOB AJIA PEeUICHUs MPUKIAIHBIX 3a1ad. [lpume- 2
HEHUE MPABHJI OKPYTJICHUS U MOJIYJISI IEHCTBUTEIBHOTO YUCIIA JUIsl pEIICHHS MPUKIIATHBIX 3a7a4.
Jlekuusi, ypok. KommuekcHble uyucna. Ausredpandeckas (opMa 3amucu  KOMIUIEKCHOIO YHCIA.
Apudmernyeckue omepanyy ¢ KOMIUIGKCHBIMU uuclIaMd. [300pakeHHMe KOMIUIEKCHBIX YHCel Ha 4
KOOPAMHATHOM MJIOCKOCTH 3a]1a4.
Tema 2.3 IIpakTHyeckoe 3aHsTHE. ApU(PMETHYECKIE ONepAlliU Ha/l KOMILICKCHBIMU YHCIIAMH. 6
Kommnutexenbie queaa [y 6 CTOATENLHAS PABOTA OBYYAIOLIMXCS
CamocTrosTenbHas paboTa ¢ KOHCIIEKTaMU 3aHATUN, METOJUIECKIMU TTOCOOH MU :
- MOATrOTOBKA K YCTHBIM M MMMUCBMEHHBIM OIIPOCaM, KOHTPOJILHBIM paboTaM, 3a4eTy, SK3aMeHY; 4

- T0pabOTKa MaTepuajoB YPOKa COCTABICHUEM CXEM, TaOIHIL;
- BBITNIOJIHEHUE PAacy€TOB (10 3aJaHHBIM YCIIOBUSIM)
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Paznen III. ®ynkuuu u rpadpuku

Tema 3.1.
DOYyHKUMU U TPaPUKH

Jlekuusi, ypok. dynkuus, crnocoObl 3amanus ¢yHkuuu. B3aumHo oOpatnble pyHkunu. Kommosunwus
¢byukumit. I'padpuk  ¢yHKIuM. OnemeHTapHble mpeoOpa3oBaHusi rpagukoB ¢yHkuuii OOnacth
orpeneneHuss U MHOXecTBO 3HaueHWd ¢yHkuuu. Hymum ynkumn. IIpomMexyTKH 3HAKOMOCTOSIHCTBA.
Yérapie n HeuétHble (yHkumu. [lepuoanyeckue ¢(yHKuu. [IpoMexyTKH MOHOTOHHOCTH (DYHKITHH.
MaxkcuMyMmbl 1 MUHUMYMBI pyHKIMH. Hanbonbiiee 1 HauMeHblee 3HaueHUue QYHKIIMKA Ha MTPOMEXKYTKE.
JluneliHas, KBaJpaTUyHas U APOOHO-IMHENHHas (QyHKUMH DJIEMEHTapHOE HCCIEN0BAaHUE U IOCTPOEHUE
rpaduKOB ATHX QYHKIIHI.

IMpakTnueckoe 3ansitme. Omnpenenenue ¢yHkuuid. IlocTpoeHne u uTeHWE TpaPuKOB (PYHKIUH.
Hccnenosanne ¢yHkiuu. CBOWCTBA JIMHEHHOW, KBAAPATUIHOW, KYCOUHO-TUHEHHON U IPOOHO-TMHEHHON
(hyHKITUH.

Pa3zpen IV. Crenenu u KOpHH

Tema 4.1
Apupmernyeckuii
KOPEHb N-0i CTEeNEeHH.
HppanunoHajbHbIe
YPABHEHHS.
Crenennasi pyHKuus

Jlexuusi, ypok. ApudmeTnueckuii KOpeHb HaTypajbHON CTEIIEHU U ero CBOMCTRa.

IIpakTHuyeckoe 3ansiTue. BrruncieHue u cpaBHEHHE KOpHEH. BbIMONHEHHE pacdyeToB € paaMKajaMH.
[IpeoOpazoBaHust YUCIOBBIX BRIPAKEHUM, COEPIKAIIUX CTCIICHU U KOPHH.

Jlekuusi, ypok. MHWppauuonanbHble ypaBHEHHS. (OCHOBHbIE METOABl PEUICHUS HWPPalMOHAJIbHBIX
ypaBHEHUM. PaBHOCHIIBHBIE TEPEX0/Ibl B PEIICHUH UPPALIMOHATIBHBIX YPaBHEHUN.

IIpakTudeckoe 3ansitwe. PemeHne mppanMoHaNbHBIX ypaBHeHUM. HaxokneHue 3HaYEHHWM CTENeHEn ¢
palMOHAJIBHBIMU NTOKA3ATEISIMHU.

Jlekumus, ypok. CBoiictBa u rpaduk KOpHA N-OH cTenmeHM Kak (yHKUUMM OOpaTHOH CTENeHu C
HaTypaJIbHbIM ToKa3aTeneM CreneHb ¢ LeibIM IokaszareneMm. CreneHHas (QyHKIUS C HATypaJbHBIM U
LeNbIM nokaszatesieM. E€ cBolicTBa u rpaduku.

IIpakTH4yeckoe 3ansitue. Beruncnenue u cpaBHeHue KopHeW N-oii creneHu. [IpeoOGpa3oBaHus YUCIOBBIX
BBIPAXEHUM, coiepkKalluX KOpHU N-oif cremneHu. VccnenoBaHue CTENEHHBIX (PYHKUMN ¢ HATYpaJbHBIM U
L[EJIBIM TOKA3aTeNIEM.




CAMOCTOSTEJBHASI PABOTA OBYYAIOLIUXCA
CamocTrosTenbHas padoTa ¢ KOHCIIEKTaMU 3aHATHH, METOJUICCKUMU TIOCOOMIMU

- TMOATOTOBKA K YCTHBIM M MMCBMEHHBIM OIIPOCaM, KOHTPOJILHBIM paboTaM, 3a4eTy, SK3aMeHY; 10
- 10pab0TKa MaTEpHUAJIOB ypOKa COCTABJIEHUEM CXEM, TaOJIHII;
- BBINOJIHEHUE PacueToB (I10 3a/IaHHBIM YCIIOBHSIM)
Bcero 1 cemectp 78
2 cemecTp
Pazgen V. Iloka3zaresabHasi, Jorapupmudeckasi, TPUrOHOMeTPAYECKHE PYHKIAN
Tema 5.1. Jleknusi, ypok. CTenenp ¢ palMoHaJbHBIM IMOKa3aTeneM u e cBoiictBa. [lokasarenbHas GyHKOus, €€
Moka3zareabHast cBoiictBa u rpadux. Mcnomp3oBanue rpaduka (yHKIUU i pemieHus ypaBHeHwil. [lokasaTenbHbie 4
(pyHkunus. ypaBHeHHs. OCHOBHbIE METO/Ibl PELICHHS IOKA3aTEJIbHbIX YPaBHEHUN.
Iokazarenbubie |[IpakTHueckoe 3ansitue. MccrnemoBanue mokaszarenbHOM ¢yHKIMHU. PemieHne mokazaTelbHBIX 4
YPaBHEHUs! yYpaBHEHUH.
Jlexuusi, ypok. Jlorapudpm umcna. CpoiictBa jorapudma. JleciTUuHbIE U HaATypajbHbIE JIOIapU(MBbL.
[IpeobpazoBanme BhIpakeHUH, comepkamux Jorapudmsel. Jlorapudmuueckas QyHkius, e€ cBoiicTBa U 4
Tema 5.2. rpaduk. Mcronp3oBanue rpaduka GyHKIUN ISl pelIeHHs ypaBHEHUH.
ﬂora;;?x:;:ecxaﬂ IIpakTuyeckoe 3anaTHe. Brprumcnenne wu cpaBHeHue JsorapupmoB. JlorapudmupoBanue W 4
MOTEHIIUPOBAHHUE BHIPAKECHUH.
Jlorapupmuueckue i i 0
ypaBHeHHs eKLUsl, YPOK. orapumMuueckue ypaBHeHHs. (OCHOBHBIE METOJbI pellieHns JorapupMUIECKIX 4
ypaBHEHHI. PaBHOCHIIbHBIC TIEPEXO/IbI B PEIICHUH JIOTapH(PMHUUECKUX yPAaBHEHUH.
IIpakTHyeckoe 3aHsATHE. PerieHue jorapuMuIecKiuX ypaBHEHUH. 4
Jlekuusi, ypok. TpuroHomerpuueckass OKpYXKHOCTb, ONPEAEIEHHE TPUIOHOMETPUUECKUX (DYHKUIMH
yuciaoBoro aprymeHta. CHHYC, KOCHHYC, TaHF€HC W KOTAHI'€HC YMCIOBOro aprymeHTa. OCHOBHBbIE 4
Tema 5.3 TpuroHomerpudeckue Gopmyisl. TpuroHomerpuyeckue QyHKIHMM, UX CBOMCTBA U Irpaduku. ApKCHHYC,
Tpuronomerpuyeckue | APKKOCHMHYC M APKTAHI€HC YU CI0BOI0 apryMeHTa.
$yHKIHN. IIpakTuueckoe 3ansitue. PaamanHas Mepa yria. BpeluucieHue cuHyca, KOCHMHYycCa, TaHI€HCA U
Tpuronomerpuyeckune KOTaHIeHca uucia. PemieHue 3ajauy Ha npeoOpa3oBaHUE CYMMblI TPUIOHOMETPHUYECKHX (QYHKIMNA B 4
YPABHEHHS H pOH3BEJICHHE, TPEo0pa3OBaHNE MTPOU3BEICHUS TPUTOHOMETPUIECKUX (DYHKIIUN B CyMMY.
BbIPaKeH sl Jlekums, ypok. PemieHne npocTeMMXx TPUTOHOMETPUYECKUX YPAaBHEHMM W HEpaBeHCTB. MeTonbl 5
peleHusl TPUT OHOMETpHUeCcKX ypaBHeHUH. [IpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIPAKECHUN.
IIpakTnuyeckoe 3aHsTHe. PemieHne 3agay Ha MNOPOCTEHIINE TPUTOHOMETPUYECKUE YPaBHEHUS U 4
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‘HepaBeHCTBa. [Ipeo6Gpa3oBaHue TPUTOHOMETPUYECKUX BHIPAKEHUH.

Pazgen VI. Hauana MaTeMaTHYeCKOI0 aHAJIN3A

Tema 6.1.
IHociienoBaTeILHOCTH
U Mporpeccuu

Jlekuusi, ypok. IlocrmemoBarenbHOCTH, CHOCOOBI 3alaHus IOCieNOBaTelIbHOCTEH. MOHOTOHHBIE H
OrpaHHYEHHBIC TIOCTeOBaTeNbHOCTU. VcTopuss aHamm3a OECKOHEYHO MajbIX. Apudmernueckas u
reomeTpudeckas mnporpeccud. beckoHeuHo yObIBaromas reoMmerpuueckas mporpeccus. Cymma
0ecKkOHEYHO YOBIBaIOIIEH reoMerprueckoil mporpeccuu. Ilpenen nmocneoBaTenbHOCTH.

HpaKTI/I‘{eCKOG 3aHaTHe. YncioBas noCICa0BaTCIbHOCTD, CIIOCOOBI €e 3aJaHusd, BBIYHMCICHHUA YJICHOB
MocJaeI0BaTeIbHOCTH. Brrunciaenue Ipeacia mocjacaoBaTCIbHOCTH.

Jlekuus, ypok. HemnpepeiBHble (yHKIMM M uX cBoictBa. Touka paspbiBa. ACHUMNTOTHI T'paUKOB
¢bynkuuii. CBoiicTBa (PyHKIMI HENpepbIBHBIX HA OTpe3ke. MeToa MHTEpBAJIOB JUUIsl PELICHUs] HEPABEHCTB.
[IpumeneHue cBOMCTB HENpEpbIBHBIX (QYHKUMN 1 pemieHus 3agad. [lepBas m BTOpas MpOU3BOJHBIE

Hen{)?e“[::liﬁl;le (byHKIMH. OHpCIleJ'ICHI:Ie, reoMeTpuueckuii M (u3NYecKud cmbIca npous3BoaHOU. [IpousBonHbie
dyHKIMH. aneMeHTapHbIX QyHKui. [Ipon3BoiHas cyMMbl, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUH.
IIpousBoanas IIpakTuueckoe 3ausitue. IlpaBuna u ¢opmynsl nuddepeHpoBaHus, TabIMIAa MTPOU3BOAHBIX
aneMeHTapHbIX ¢yHknuil. MccnenoBanue (QyHKIMM C TOMOIIBIO  TNpou3BogHOW. HaxoxaeHnue
HanOOJbIEr0, HAMMEHBIIET'0 3HAYEHUS M SKCTPEMAIbHBIX 3HAYCHUN (DYHKIIMH.
Jlekuusi, ypok. IlpumeHeHue NpPOU3BOAHOM K HCCIeNOBaHUIO (GYHKIMI Ha MOHOTOHHOCTh H
Tema 6.3. KcTpeMyMbl. HaxokieHne HaumOOJbIIEro M HAaMMEHbBIIEro 3HAuYeHHsS HENpepblBHOM (yHKUIWMU Ha
UccaenoBanue orpeske. Touku pa3ppiBa GYHKIIMH, aCHMIITOTHI rpaduka GyHKIHH.
¢pynkuuii c nomombo (IIpakrnueckoe 3ansitue. [IpuMeHeHHe NPOU3BOAHOM I HAXOXKIACHHS HAMIIY4UIErO pPEUICHUS B
NPOU3BOAHOM MPUKJIATHBIX 3a/a4yax, A ONpeleseHUs] CKOPOCTH M YCKOpPEHHs Ipoliecca, 3aJaHHOro (HopMyJsiol uiau
rpauKoM Ha OTpE3Ke.
Paznea VII. IlepBooOpa3nasi u mHTErpas
Jlekuus, ypok. IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. [IepBooOpa3HbIe 31eMEHTapHBIX
¢dbynknui. IIpaBuia HaxoXXJIEeHUs NEPBOOOPA3HBIX OMNpENeaEHHOro MHTErpana mo ¢opmysie HproToHa-
Tema 7.1. JleitOHuma. [IpuMeHeHre nHTerpaa A1l HaX 0XKJICHHSI TLIOIIAICH IIIOCKUX (DUTYP T€OMETPHUYESCKHU X TEIl
IlepBooOpa3Has u
HHTErpaj IIpakTHyeckoe 3ansiTue. Boruncnenue unrerpanos. [IpuMeHenne nHTerpaa K BEIYUCICHUIO (U3NYECKUX

BEJIMYMH U IUIOMIAACH.
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Paszpes VIII YpaBHeHHs M HEPABEHCTBA

Tema 8.1.
HppaunonajabHbie,
MOKa3aTeJbHbIC U
Jorapupmuveckue
HEpaBeHCTBA

Jleknus, ypok. OCHOBHBIC METOJIbl PEIICHHS MTOKAa3aTeIbHBIX U JIorapu(pMUUecKuX HepaBeHCTB. OCHOB-
HbIE METO/IbI pelleHUs] UPPallMOHAILHBIX HEPaBeHCTB. [ padruueckre MeTObl pelIeHHs UppalliOHAIbHBIX,
MOKa3aTeNIbHBIX U Jorapu(MUUYECKUX YPaBHEHUH U HEpaBEHCTB

HpaKTquCKOC 3anaTue. OCHOBHEBIE IMpUEMbl PCUHICHUA HUPPATUOHAJIBHBIX, HOFapI/I(I)MI/I‘IGCKI/IX,
IMMOKAa3aTCIbHBIX U TPUT OHOMCETPUICCKUX HCPABCHCTB. Hcnonp3oBanue CBONCTB U Fpa(bI/IKOB q)YHKL[I/Iﬁ JJIA
PCHICHUS HCPABCHCTB.

Pasnen IX. I'eomerpus

Tema 9.1.
BBenenue B
CTepeoMeTPHI0

Jleknus, ypok. OCHOBHblE NpocTpaHCTBeHHble GuUrypsl. IToHATHS cTepeoMeTpuM: TOuKa, INpsMasd,
IUIOCKOCTb, TpocTpaHCTBO. IloHATHA: nepecekaromuecs IUIOCKOCTH, II€peceKarolyecs MnpsAMas MU
IJIOCKOCTb; MOJYIPOCTPaHCTBO. MHOIOrpaHHUKH, U300 paKeHUE MPOCTENIINX IPOCTPAHCTBEHHBIX (QUTYP.
AKCHOMBI CTEPEOMETPUU U NEPBBIE CIEACTBUS U3 HUX. MlcTopus pa3BUTHUSL CTEPEOMETPHH.

IIpakTuyeckoe 3ansitue. OCHOBHBIC TpaBHia M300pakeHUs HA PUCYHKE TJIOCKOCTH, MapaulelbHBIX
npsMBbIX (OTPE3KOB), cepenuHbl oTpe3ka. CrocoObl 3aJaHUsl MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
O6o3HaueHust npsAMbIX U TwiockocTeld. Ceuenus. M3o0paxeHue ceuyeHuil nmupamuabl, Kyda U NPU3MBI,
KOTOpBIE TPOXOAT uepe3 ux peéopa.

Tema 9.2.
B3aumnoe
pacmoJioxkeHue
NPsSIMBbIX B
NMPOCTPAHCTBE

Jlekuusi, ypok. BzanMHoe pacnosoxkeHue NpsAMBIX B HpocTpaHcTBe. CKpeuMBarouyecs MpsiMble.
[Ipu3Haku ckpemmBaromuxcs npsmeix. llapamnensHsie mpsMble B IHpocTpaHcTBe. Teopema o
CYLECTBOBAHUM U €IMHCTBEHHOCTH IPSMOM MApaUICIbHON JaHHOHM NPSAMOH, MPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAaHCTBA W HE JIeXallled Ha JaHHOM npaAMoi. JlemMma o mepecedeHMM NapajuleNIbHBIX IPSAMBIX
wiockocTero. IlapamnensHocTs TpéX mnpsmbix. Teopema o Tpéx mapajuienbHBIX NPAMBIX. Teopema o
CKPEIMBAIOIIMXCS IPSMBIX. YT0JI C COHANPABICHHBIMU CTOPOHAMU. YTO0JI MEXY NPSMBIMH.

IIpakTuyeckoe 3ansitue. [Ipu3HaKM B3aMMHOIO pACHOJIOKEHHUS MPAMBIX. YTOl MEXAY IPSAMBIMU.
B3aumHoOe pacnosnokeHue NpsAMBIX M IIOCKOCTEW. llepneHauKyssip ¥ HAaKJIOHHAs K IJIOCKOCTU. YTOJ
MEXAY HMPSMOM U IJIOCKOCThIO. TeopeMbl 0O B3aMMHOM PAcCIIOJIOKEHNUH MPsAMOM U IIockocTH. Teopema o
Tpex MnepneHauKkysipax. IIpu3Haku M CBOWCTBA NApPAJUICIBHBIX W NEPHEHIUKYISPHBIX IUIOCKOCTEH.
PaccrostHre OT TOYKM 10 MNIOCKOCTH, OT MPSAMOM 10 IIJIOCKOCTH, PACCTOSHHUE MEXKY IIIOCKOCTAMHU, MEXY
CKPEIIMBAIOIIMMUCS MPSAMBIMH, MEXK]Y ITPOM3BOJIBHBIMH (PUTYpaMH B TPOCTPAHCTBE.

Tema 9.3.

Jlekums, ypok. IloHATHSA: mnDapajuleNlbHOCTh MNPSAMOW M IUIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
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IMapaneabHOCTH
NPSIMBIX U
IJIOCKOCTEl B
NMPOCTPAHCTBE

MapajuleJbHOCTH NPAMOM M IUIOCKOCTH. (CBOMCTBA MapajUIEIbBHOCTH MNPSAMOM M INIOCKOCTH.
I'eomerpuyeckue 3aauu Ha BBIYMCICHHE U JJOKA3aTENbCTBO, CBA3AHHBIE C MapajlIeIbHOCTHIO MPSIMBIX U
IUIOCKOCTEeW B TpocTpaHcTBe. CBoOMCTBa mapasienenunena W MpusMmbl. [lapannensHble MIOCKOCTH.
[Ipu3Haku mnapajsieapHOCTH JBYX IUTOCKOCcTEH. TeopemMa o0 MmapajuIeIbHOCTH W €JUHCTBEHHOCTH
IJIOCKOCTH, MPOXOJAIIEH uepe3 TOUKY, HE NMPUHAAISKAIIYI0 JaHHOM IUIOCKOCTH WM CIIEACTBUS U3 HEE.
CpoiicTBa mapaieNbHbIX IUIOCKOCTEN: 0 MapayIebHOCTH MPSIMBIX MTEPECEUEHUs IPU MEPECEUEHNUN ABYX
napajuieJbHbIX IJIOCKOCTEH TpeTheil; 00 oTpe3kax MapajjiefNbHbIX NPSIMBIX, 3aKJIIOYEHHBIX MEXAY
napaJuleIbHBIMU IIJIOCKOCTSIMU; O IIEPECEYEHUHU NIPSIMOM C IBYMs ITapaJuIelIbHBIMU IJIOCKOCTMHU

IIpakTnueckoe 3anaTHe. [locTpoeHne cedyeHus, NPOXOIAIIEIO Yepe3 JaHHYIO NMPSAMYIO Ha YEpTEKE U
MapajyieIbHOro Jpyroil mnpsimord. Pacu€r otHomeHwuit. [lapamnienbHas TpOEKIUs, MPUMEHEHUE JJIs
NOCTPOEHUS CeueHM Ky0a U mapaienenumnesa.

Tema 9.4.
IepnenauxkyaspHoct
b IPSAMBIX U
IUIOCKOCTeil B
NMPOCTPAHCTBE

Jleknus, ypok. [lepneHaukyasipHOCTh NPsAMOM M MJIIOCKOCTU. IIpu3HaK meprneHauKyIsipHOCTH MPSAMOU U
miockoctd. TeopemMa O CyIlIECTBOBAHMM M E€IWHCTBEHHOCTHM MPSIMOM, HNPOXOASIIEd Yepe3 TOUKY
MPOCTPAHCTBA W MEPHEHAUKYISIPHOM K IUIOCKOCTU. [IIOCKOCTM W mepHneHAuKYIsIpHbIE UM MpsiMas B
MHOTOrpaHHHMKaxX. lleprneHaukynsap u HakiIOHHas. Teopema o TpEX NEpHEHAMKYspax (mpsMas u
oOpaTHas). Yronm MeXAy CKpEIIMBAIOIMIMMUCT TpsaMbIMU. [locTpoeHune cedeHuit Ky0Oa, TPU3MBEL,
IIPaBUJIBHOW MUPAMMJIBI C HTOMOLIBIO OPTOTOHAJILHOW MPOEKIIHUH.

IIpakTnueckoe 3ansitue. llocTpoeHne mneprneHauKynspa M3 TOYKM Ha nOpaMmyro. CuMmerpus B
MIPOCTPAHCTBE OTHOCUTEIBHO IUIOCKOCTH. IInockoctw cuMmerpuii B MHoOrorpaHHukax. IIpusHax
MEPIICHINUKYJIIPHOCTA IPSIMOM M IIJIOCKOCTH KaK CIEACTBUE CUMMETpHUM. [IpaBHIIBHBIE MHOIOI'PDaHHMKHU.
Pacyér paccTossHMI1 OT TOYKH 10 INIOCKOCTH.

Tema 9.5.
Yrisl 1 paccTOSHUSA

Jlekuus, ypok. I'eomerpuueckre METOIbl BBIUHUCICHHUS yria MEXAY INPSIMBIMH B MHOTIOI'DaHHHKAaX
JIByrpansbiii yrona. CBOMCTBO JIMHEMHBIX YIVIOB JBYTpaHHOro yria. llepneHaukymnspHble MJIOCKOCTH.
CpoiicTBa B3aUMHO TNEPHEHIUKYJSIPHBIX IIOCKOCTEH. I[IpHM3HAaK INepHneHIuKyJIIPHOCTH IUIOCKOCTEN;
TEOpeEMa O TIPAMONM IEepeceueHMs] JBYX IIJIOCKOCTEH MEpHEHIUKYJISPHBIX TPEThEH IUIOCKOCTH.
[IpsmoyronbHbIl nmapautenenunesn; KyO; HW3MEpeHHus, CBOWCTBA MPSAMOYTOJbHOIO MapajuiesIenuIesaa.
TeopeMa 0 AuaroHaaM NpPsIMOYTOJIBHOTO MAPAJUICIEIUIIECIA U CISICTBUE U3 HEE.

IIpakTnueckoe 3ansaTHe. CTepeoMEeTpUUECKHME M MPHUKIAJAHBIE 3aJauM, CBSI3aHHBIE CO B3aUMHBIM
PacrnoJIoKEHUEM MPSAMBIX U TI0cKocTh. OmnycKaHue MePIeHIUKYIISIPOB, BEIYUCICHUE PACCTOSHUN OT TOYKH
0 TOYKH; TMPSMOM; TIIOCKOCTH. BBIUMCIEHHE paCCTOSHUN MEXKIY CKPEIIMBAOIIMMUCSI TPSIMBIMH C
TTOMOIITBIO TTEPIICHIUKYJIIPHON TIOCKOCTH.

Tema 9.6.

Jleknusi, ypok. MHororpanauk u ero sneMmeHTtsl. [Iupamuna. Bunsl nupamun. IlpaBuibHas nupamuaa.
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Muororpannukn  |IIpusma. Ilpsamas u HakionHas npusmel. [IpaBunbsHas npusma. [Ipsamoi napannenenunen, DpsaMOyTOIbHBINA
napayenenunen, kyo. Teopema Diinepa. [IpaBunbHbBIE MHOTOrpaHHUKH.
IIpakTnueckoe 3ansitue. Boinykibie MHOrOrpaHHUKH. [IpaBuiIbHbIE MHOTOTPaHHUKH.
Tema 9.7. Jleknusi, ypok. IloHsiTHe BeKkTOpa Ha MJIOCKOCTH M B mpocTpaHcrBe. CymMMa UM pa3HOCTh BEKTOPOB,
BekTopsl B MPaBWJIO TapajvleNienunea, YMHOKEHHE BEKTOpa Ha 4YHCIO, pa3JIoKEHHE BEKTopa Mo 0a3ucy Tpéx
NMPOCTPAHCTBE BEKTOPOB, HE JISKAIIMX B OJHOMN MIOCKOCTH.
IIpakTnuyeckoe 3anaTHe. Boiuncienue yria Mexay BeKTOpamH B npocTpaHcTse. [Ipocreiimue 3anauun ¢
BEKTOPaMHU.
Tema 9.8. Jlekuusi, ypok. O6néM Tena. O0bEM mpsiMOyrosibHOrO mapasuienenumnena. CrepeoMeTpuyeckue 3anaq,
O0Bém CBSI3aHHBIE C 00BEMOM MPSAMOYToJbHOTO napaienenunena. O0bsEM npsmoit npu3mel. Popmyna 06bEMa
MHOTOrpaHHUKa  |nupamuibl. OTHOIIEHHE 00bEMOB MUPAMUJ C OOLIUM YTJIOM.
IIpakTHyeckoe 3anHsiTue. CTepeoMETpUUECKHE 3a/layl, CBS3aHHbBIE C BBIYUCICHHEM OOBEMOB MPSIMOU
MIPU3MBI.
Tema 9.9. Jlekuus, ypok. [{lununapudeckas moBepXHOCTh, 00pa3yIoNne MIIMHAPUIECKON moBepxHocTH. Llummuap.

Tesia Bpamenus

[psimoit kpyroso# numuHap. [lnomans noBepxHoctu nuauHapa. Konnyeckas moBepxHOCTb, 00pa3yrouye
KoHnueckoi noBepxHocTu. Konyc. CeueHne KOHyca IUIOCKOCTBIO, MAapajuIeIbHON MIIOCKOCTH OCHOBAHUS.
VYceuéHnnplii koHyC. M300pa’keHre KOHYCOB M YCEUEHHBIX KOHYCOB. [lnomaar OOKOBOW MOBEPXHOCTH
NoJHOM moBepxHocTH KoHyca. Cdepa u map. Ilepeceuenne chepsl u mapa ¢ miockocteio. Kacanue mapa
u cdepsl MIOCKOCThIO. Bua n m3obpakenue mapa. YpasHenue chepol. [lnomans chepsl n e€ gacreil.
Cummerpust cepsl u mapa. Paznnyasie KoMOMHAIMK TeT BPALIeHNUs] 1 MHOTOI'PAaHHHUKOB.

IIpakTuyeckoe 3ansiTue. CTEpeOMETPUYECKHUE 3314l HAa BBIUUCIIEHUE, IOCTPOCHUE CEUEHUN LUIMHIPA,
koHyca. [IpukianHble 3aaun, CBsI3aHHBIE C LIUJIMHIPOM.

Tema 9.10.
ILnomaau
MOBEPXHOCTH U
00bEMBI KPYIJIBIX TeJl

Jleknus, ypok. O0sém mununapa. Teopema 06 00béMe npsimoro nunuHApa. [lnomaan 60koBoi 1 mOTHOM
MOBEpXHOCTH IimHApa. OO0bEM koHyca. Ilmomanu OOKOBOW UM TMOJHOM NOBEPXHOCTH KOHYCA.
CrepeomeTprueckre 3ajaud, CBS3aHHbBIE C BBIUMCICHHEM O0BEMOB LUIMHIPA, KoHyca. O0BbEM mapa u
mapoBoro cekropa. Teopema 06 00béme mapa. [lmomane cdepbl. COOTHOMIEHUS MEXAY TUIOIAISMHU
MTOBEPXHOCTEH U 00bEMaMHU MOTOOHBIX TEI.

IIpakTuyeckoe 3ansiTue. CTepeoMeTpUYECKHE 3a/layd, CBS3aHHBIE C BBIYUCICHHEM OOBEMOB mIapa.
[TomoOHbIe Tenma B mpocTpaHcTBe. M3meHeHue oObEMa mnpu moaobuu. CTepeoMeTpudecKue 3aiavd,
CBSI3aHHBIC C BBIYUCIICHHEM 00hEMOB TEJl M IIOIA I TOBEPXHOCTEH.

CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIINXCA
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CamocTrosTenbHas paboTa ¢ KOHCIIEKTaMU 3aHATUN, METOJUIECKUMU TTOCOOH MU :

- MOATOTOBKA K YCTHBIM M MUCBMEHHBIM OIpOCaM, KOHTPOJIBHBIM pab0oTaM, 3a4eTy, SK3aMeHY;
- 10paboTKa MaTepHUaJIOB ypoKa COCTaBJIIEHUEM CXEM, TaOJIHII;

- BBINOJIHEHUE pacyeToB (110 3aJJaHHBIM YCIIOBHUSIM)

Pazaena X. KomOnHaTOpuKa M Teopus BEPOATHOCTEH

Tema 10.1
Cayuaiinble ONBITHI,
cJIy4aiiHbie COOBITHS

U BEPOSITHOCTH
cOOBITHIT DJIeMEHTBI
KOMOMHATOPUKH

Jlekuus, ypok. CiyuaiiHble SKCIIEpUMEHTHI (OMBITHI) U CIy4ailHble COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxonpr). BeposATHOCTD CitydaitHOro coOBITHS. BeposTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXXHBIMH
aneMeHTapHbIMU coObITHsIME KoMOnHaTopHOe npaBuio ymHoxeHus. IlepectanoBku u akropuan. Yucno
coueTaHWi

HpaKaneckoe 3aHfATHE. Pemenne KOM6I/IHaTOpHBIX 3ajga4. PaSMeH_[eHI/Iﬂ, COUCTaHUSA U NECPECTAaHOBKH.

Tema 10.2
Onepaunu Hax
MHO’KeCTBAMH U
COOBITHSIMM.
Craoxenue u
YMHOKeHH e
BEPOATHOCTEH.
YcaoBHasa
BEPOSITHOCTD.
He3aBucumsbie
COOBITHS

Jleknusi, ypok. Ilepeceuenue, oObeAMHEHHE MHOXECTB M COOBITHUN, MPOTUBOMOJIOKHBIE COOBITHS.
dopMysna CIOKEHHS BEPOSTHOCTEM. YCIOBHAs BEPOATHOCTb. YMHOXKEHUE BeposTHOCTEH. dDopmyna
YCIJIOBHOM BeposiTHOCTH. He3aBucuMbie cOOBITHSI.

IIpakTruyeckoe 3aHAaTHe. Briuncienue BeposTHOCTEW. Penienue 3agad Ha HE3aBUCUMBIE M 3aBUCHMBIE
COOBITHSI.

Tema 10.3
Cepun
MocJIeI0BaTeAbHbIX
HCHBITAHUM.
HcenbiTanus
Bepnyaian.
Cuayvaiinblii BLIOOP
U3 KOHEYHOM
COBOKYITHOCTH

Jlexuusi, ypok. buHapHslil ciydaiiHblil ONBIT (MCOBITAaHUE), YCIIEX U HeyJada. HezaBucuMmble HCIIBITaHUS.
Cepus He3aBUCHUMBIX MCIBITAHMW 10 mepBoro ycmnexa. Cepus HE3aBUCUMBIX HCHBITAaHUN bepHym.
CrnyyaliHbIil BBIOOpP U3 KOHEYHOM COBOKYITHOCTH.

IIpakTHueckoe 3aHsiTHe. lIpeacTaBiieHMEe YMCIOBBIX JIaHHBIX. PelieHuWe NDpakTUYECKUX 3ajad C
MIPUMEHEHUEM CEPUHM MOCIIEI0BATEIbHBIX UCITBITAHUH.

Tema 10.4

Jlexknus, ypok. Cinyuaiinas BenuunHa. Pacnipenenenue BepositHocTed. ['eoMeTpuueckoe pacrpeseneHue.
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Cayuaiinbie bunomuansHoe pacnpenesieHne. MaremMaTHYeCKOe OXUIAHHUE CIy4YailHOM BeIWYHMHBL. MaremaThdeckoe
BeJMYMHBI U OKHJIAHUE TEOMETPUIECKOT0 U OMHOMHUAIILHOTO pachpeeieHuil. Jlucnepcus u cTaHJapTHOE OTKIOHEHHUE.
pacnpeneaeHust CaoiicTBa aucnepcuu. MaremMaTHYeCKOe OXKUJIAHWE MPOU3BEICHUS W JUCIEPCUS CYMMBbl HE3aBHCHMBIX
Clly4ailHbIX BelW4yuH. Jlucnepcusi OMNHOMUAIBLHOTO pacupeeleHHUsl.
IIpakTuueckoe 3ansitue. llperncraBieHre YHUCIOBBIX JaHHBIX. PelieHWe NpakTUUECKUX 3aaad C 9
MIPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.
T Jlekuusi, ypok. I'eHepanbHasi COBOKYMHOCTh M CllydaiiHas BBIOOpKAa. 3HAKOMCTBO C BBIOOPOYHBIMH
ema 10.5 xapaktepuctukamu. OIleHKa CpeIHEer0 W JTUCHEPCHH TeHepajbHOW COBOKYIHOCTH C IOMOIIBIO 2
JnemenTel . |BBIOOPOYHBIX XapaKTEPUCTHK.
MaTeMaTH4eCcKOu = =
CTATHCTHKH IIpakTnueckoe 3ansaTHe. OIlLICHUBaHNHE BepOH:l:HOCTeI/I } coObITMii 1O  BBIOOpPKE. Brruncnenue 2
JIOBEPUTENBHOI0 HHTEPBAJIA JJIsl OLIEHKU M€HEPAJIbHOU CPETHEN.
KoncyabTanum: 2
IlpoMexkyTOoUHAas aTTecTAalUS 6
Bcero 2 cemecrp: 154
Bcero yacos 232
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3. YCJIOBUA PEAJINBAIIUA ITPOI'PAMMBI JTUCIHUITJIMHBI

3.1. Ucnosib30BaHNe AKTUBHBIX U HHTEPAKTUBHBIX (JOpPM NpoBeaeHUs1

JIjist MOATOTOBKU CIIEMANINCTOB CPEAHErO 3BEHa B 00pa30BaTEIbHOM MPOIECCE MNP O-
KO UCIOIB3YIOTCS TaKue GOPMBbI IPOBEICHUS 3aHITHN KaK:

- CEMMHap;

- KOMIIBIOTEPHBIE CUMYJIALIUY;

- TPYNIOBbIE TUCKYCCUH,

- DKCIIEPUMEHT,

- pelnIeHrue TUMOBBIX 3a]ay,

- Keiic-3aJaHue U JIp.

[IpumMenstoTCA cienyonme COBpeMeHHbIe 00pa30BaTEIbHbIE TEXHOJIOTUH:

- TEXHOJIOTUSI COTPYAHUYECTBA;

- TCXHOJIOIUsA pa3BUTHUA KPUTUICCKOI'O MBIIIJICHU A,
- HpO6J’IeMHOFO U TMYHOCTHO-OPUCHTHPOBAHHOT'O O6y‘leHI/I${;
- I/IH(i)OpMaI_II/IOHHBIe TEXHOJIOI'HH.

AKTHBHbBIE U HHTEPAKTUBHBIE (DOPMBI IPOBEIECHUS 3aHATUH, UCIIOIb3yEMbIE B y4EOHOM

IIpoIIeCcCe
Cemectp | Bup 3anarus Tewma 3anaTHA AKTHBHBII, NHTEPAKTUBHBIN
METOJ
Jlexuust, ypok |PazBuTHe NOHATHS O YHCIIE. ['pynnoBeie quckyccuu
Texuus, ypok @yHKIUM  HUX  CBOHCTBA U I'pynnoseie quckyccnu
rpaduku.
1 cemectp |[IpakTnaeckoe CreneHu n KOpHU Pemenne tTunoBsIX 3aga4
3aHATHE
Omnpenenenne norapugpma. Oc- Kelic-3ananue
Jlexuus, ypoK [HOBHOE JIOTapH(pMHUECKOE TOXK-
JECTBO.
Jlexus, ypok |OCHOBBI TPUTOHOMETPHUH. I'pynnoBeie quckyccnu
[IpakTueckoe| [Ipon3BonHas U €€ NpUMEHEHUE. Pemenue tunoBeix 3amau
3aHITHE
Jlexuus, ypok |IlepBooOpa3Has u uHTErpall. ['pynnoseie quckyccuu
2 cemectp | Jlexnus, ypok |YpaBHEHHUsI M HEpAaBCHCTBA. Kelic-3aganue
[IpakTueckoe MHOrOrpaHHUKH. Pemenue tunoBeix 3ampau
3aHIATHE
Jlexuusi, ypok |DyieMeHThl KOMOMHATOPUKH. Keilic-3aganue

3.2. YueOHo - MeTOANYECKOE 00ecreueHue

CeeneHnst 00 SIEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, JOCTYIN K KOTOPbIM 0OecreYunBa-
€TCSl Ha OCHOBAHUU IMPSMBIX JTOTOBOPOB.

[lepeueHb JOKYMEHTOB, IOJITBEPXKIAIONIMX HAJTMYUE/TIPABO KCIIOIB30BAHUS ITH(PPOBBIX
(amexTpoHHBIX) OubIMOTEK, DBC
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KonTpakt Ne 656/1Y o1 30.12.2022. (OBC
«ZNANIUM.COM»)

01.01.2023 — 21.12.2023

Koatpakt Ne 411/4Y or 10.10.2022. (9BC
«JIaHbY)

12.10.2022 — 11.10.2023

JInensuonnblil koHTpakT Ne 225//1Y ot
25.07.2023 (OBC Opaiit — BO)

05.08.2023 — 04.08.2024

JInensuonHblil koHTpakT Ne 62//1Y or

4 123.03.2023 (9BC HDB eLibrary) 01.01.2023 - 31.12.2023
JInnensnoHusiii KoHTpakT Ne 226/11Y ot

2822- 5. 25.07.2023 (3BC [Opaiit  CI10) 05.08.2023 — 04.08.2024

6. KonTpakt Ne 493/1Y ot 11.11.2022 (DnexkTpoH- 11.11.2022 — 11.11.2023

Hele GopMbl vueOHnkoB s CI10)

Jlorosop Nel01/HDB/2097 ot 28.03.2017
7. | (HaumnoHansHas 3JIEKTPOHHAA OMOIMoTEKA

(H9b))

28.03.2017 — 28.03.2022
(mpononranus no 28.03.2027)

Kontpakt Ne 8/T ot 24.01.2023 Ha npuobdbpere-
HHC ICPUOINYIYCCKUX TTCYATHBIX I/ISI[B.HI/IfI

01.01.2023 — 31.12.2023

AKT BBOJIa B 3KCIUTyaTalui0 DJICKTPOHHOU OuO-

mnotexn BTAY Ne 33 o1 19.01.2016 Beccpouro

ObecrieueHHOCTh Y4eOHOM TUTepaTypoil Py peanu3anuu padbodei mporpaMMbl
3.2.1. OcHOBHbIE HCTOYHUKH:

1. Amumos 1. A., Komsirua FO. M., Tkauésa M. B. u np. Matemartuka: anrebpa u
HayaJla MaTeMaTH4YEeCKOro aHain3a, reoMeTpus. Anredpa U Hayala MaTeMaTU4YeCcKOro aHa-
mu3a 10-11 knacc. ba3oBsiit u yriyOnéHHBIN ypoBHU. DeKTpoHHAs popma yuyeOHuka. — M.:
AO «M3parensctBO «lIpocBemenue», 2023. -463 c. - [OU] — Pexum pocryna:
https://e.lanbook.com/img/cover/book/334391.jpg>.

2. Aranacsn JI.C., byryzoB B.®., Kagomues C.b. u ap. Matematuka: anrebpa u
Hayajla MaTeMaTH4yecKoro aHamusa, reomerpus. ['eomerpus. 10-11 kmacc. ba3oBblii u
yrayOnéHHBIN ypoBHU. DnekTpoHHas ¢opma ydeOHuka. - M.: AO «M3matenbctBo «IIpo-
cBerieHue», 2023. — 287 c. - [DU] — Pexxum gocryna: https://e.lanbook.com/book/353669>

3.2.2. JlonomHuTEILHBIE UICTOYHUKH:

1. bapaymkun B. B. Dnementsl Bbicuieli MaremaTukd. YueOHuK. B 2-x tomax. 1,
MareMmaTtuka. DIeMEHTHI BhIcHIeld MaTeMaTuku: Y4eOHUK: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCpy, 2017 - 304 c. - [2U]. - Pexum JIOCTyIa:
http://znanium.com/catalog/document?id=228758>

2. bapnymkun B. B. DnemeHTsl BbicHield MareMaTuku. YueOHuk. B 2-x Tomax. 2,
MareMaTuka. DJIEMEHTHI BBICIICH MaTeMaTHKu: YueOHUK: B 2 Tomax Tom 2 - Mocksa: OOO
«KYPCy, 2017 - 368 c. - [BU]. - Pexum JloCTyna:
http://znanium.com/catalog/document?id=171895>

3. lllunayes, B. C. Matematuka: YueOnuk u npaktukym / llumaueB B. C. ; mox pexn.
TuxonoBa A. H. - 8-e u3a., mep. u gon .- DnekTpoH. AaH. - Mocksa: M3natenscTBo IOpaiir,
2019.- 447 c. - - [DU]. - Pexxum noctymna: https://urait.ru/bcode/489596>.
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https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-8-%D0%94%D0%A2-%D0%BE%D1%82-24.01.2023.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
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
https://urait.ru/bcode/489596

4. T'yceB B. A. T'eomerpus: YueobHoe nmocooue / I'yceB B. A., Koxyxos U. b., [Ipokodbes
A. A. - 2-e m31., icTp. U AOI.- DIEKTPOH. IaH. - Mocksa: M3natensctBo FOpaiit, 2019.- 280 c. -
- [BU]. - Pexxum moctyna: https://urait.ru/bcode/474920>

3.2.3. Meroanyeckue u3IaHus;

1. MaremaTnka: METOIWYECKHWE YKa3aHHs IO OCBOCHHIO  TUCHUIUIMHBI U
CaMOCTOSITeNTbHON paboTe /uisi 00y4aroluXxcss Ha OCHOBE 0a30BOr0 YPOBHSI OCHOBHOT'O OOIIIErO
00pa3oBaHMs MO CIENUATLHOCTSIM CpeaHero npodeccuonaabHOro oopa3zoBanus / BopoHexxckuit
TOCYAapCTBEHHBIA arpapHblii  yHuBepcuTeT, OTaeiaeHue cpeaHero mpogecCHOHaIbHOTO
oOpa3oBanmsi, Kadenpa rymMaHuTapHbIX M €CTECTBEHHO-HAy4HbIX aucuurumH, / coct. H. T.
Cnupuna.- Boponex: BopoHexXckuil rocynapCTBEHHbIM arpapHblii yHuBepcuteT, 2023 .-
[ODU].— Pexxum noctyna: http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.2.4. llepponuyueckue U3JaHus

1. BectHuk BOpOHEXCKOro rocyaapcTBEHHOIO arpapHOro yHMBEPCUTETAa: TeopeTude-
CKUH MHAY4YHO-TIpaKTHUeCKui xypHas / BopoHex. roc. arpap. yu-T - Boponex: BI'AY, 1998.

3.3. MarepuajibHO-TEXHHYECKOe H MPOrpaMMHOe o0ecrneyeHue

CBenenusi 0 MporpaMMHOM 00€eCredeHUr O0IIEero Ha3HAUYCHUS

Ne HazsBanue Pasmernienue

. . TIK B moxanpHOU ceTn
1 | Onepanmonnsie cucreMbl MS Windows / Linux JIOKAIIbHOM ce

BI'AY

2 [Makers! opucubix npunoxenuit Office MS Windows / 1K B okaspHOU ceTn
OpenOffice BT'AY

3 [Tporpammer auis mpocmoTtpa daitios Adobe Reader / DjVu [1K B noKabHOI ceTn
Reader Br'AY

4 Bpaysepst Suaexc bpaysep / Mozilla Firefox / Internet [1K B nokanpHOU ceTn
Explorer BIrAy

T1K B moxanpHOU ceTn

5 | AatuBupycHas nporpamma DrWeb ES BLAY

T1K B moxanpHOU ceTn

6 | IIporpamma-apxusaTop 7-Zip BrAvY

IIK B nokanprHOU ceTH

7 | Mynetumenua npourpeiatenb MediaPlayer Classic BLAY

IIK B noxainrHOU ceTH

8 | [nardopma onnaitH-o0yuenus eLearning server BLAY

[1K B oKanbHO# ceTu
9 | Cucrema komnbrotepHoro tectupoBanus AST Test BLAY

- CaiiTbl ¥ UH(GOPMALIMOHHBIC TOPTAJIBI
1. http://munoOpHayKu.pd/ - MunucrepctBo obpazoBanusi PO;
2. http:/edu.ru/ - ®denepanbHbIii 00pa3oBaTEIbHBIN OPTAT,
3. http:/kokch.kts.ru/cdo/ -TecrupoBanue online: 5 - 11 knaccer;
4. http://school-collection.edu.ru/ — DnekTponHsblii yueOHuk «MatemaTtuka B mikomne, XXI
BEKY.
5. http://fcior.edu.ru/ - uHpOpMaIMOHHBIC, TPSHUPOBOUYHBIC U KOHTPOJHHBIC MaTEepPHUalIbI

[Tomermmenus 11 BeeHNs: 00pa30BaTENILHOIO IIpoliecca 1 000py0BaHNE
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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/
http://fcior.edu.ru/

Ne HaumenoBanue o0beKTa, MOATBEPKAA- Anpec (MecTononoxeHne) 00beKTa, moj-
n/n IOLIEr0 HaJlMure MaTepruaIbHO- TBEP)KIAIOUIETr0 HATMYKUe MaTepUaIbHO-
TEXHUYECKOT0 o0ecredeHus, ¢ mepey- TEXHUYECKOro obecredeHus (¢ ykazaHueM
HEM HOMEpa TaKOro 00OHEKTa B COOTBETCTBUU C
OCHOBHOI'0 000PY/10BaHHUS JIOKyMEHTaMH 110 TEXHUYECKON NHBEHTAPH-
3alUH)

1 VYuebnas aymgutopus ana nposeneHus | 394087, Boponexckas obnacts, r. Bopo-
3aHATAH BCEX BHJIOB, B TOM 4HCIE | HeX, yi. Tumupssesa, 21. 3nanue yueO-
TPYNIOBBIX W WHAWBHAYAIbHBIX KOH- | HOTO KOpIlyca OTIEICHUS CPEIHEro Mpo-
CYNbTAallMiA, TEKYyIero KOHTpoyisi u | (eccruoHampbHOro obpa3oBanus (Kopmyc
npoMexxyToyHod — arrectaumuu: koM- | CIIO, obmexxutue Ne 6)
TJIeKT ydeOHoi Mebernu, nqemoHcTpanu- | Aym. 107
OHHOE o0opyoBaHue, y4eOHO-
HarJsiIHbIE TOCOOUS

2 YueOHnas ayautopus. IlomemnieHue 394087, Boponexckasi obnacth, r. Bopo-

JUIl CaMOCTOATEIbHON padoThl: KOM- | HexX, yi. Tumupszesa, 21. 3ganue yued-
MJIeKT y4eOHON MeOenu, IeMOHCTpa- | HOro KOpryca OTIAENEHUs CPEeIHEro mpo-
MOHHOE obOopynoBanue, y4eOHO- | deccuoHanpHoro obpasosanus (Kopmyc
HarJISIIHBIE TTOCOOMSI, KOMITBIOTEPHAS CIIO, obmexutue Ne 6)
TEXHUKA C BO3MOXXHOCTBIO ITOIKJIIO- Ayn. 103
yeHus kK cetu «VHTEepHET» U obecme-
YEHHEM JIOCTyNa B 3JEKTPOHHYIO MH-
(dhopManmOHHO-00pa30BaTEILHYIO
cpeny

4. ®OHJ ONEHOYHBIX CPEACTB, KOHTPOJIb U OHEHKA PE3VYJIBT A-

TOB OCBOEHUA U CIHUIIJINHBI

4.1. OueHka pe3yJabTaTOB OCBOCHHS TN CHUILTHHBI

Pe3yabTarsl 00y4eHust

(I)O]I)MI)I H METO/J1bI KOHTPOJIA M OIICHKH

Hepeuenb JIUYHOCMHBIX Ppe3)1bmamaoe:

COPMUPOBAHHOCTh TPEICTABICHUHA O
MaTeMaTHKE KaK YHHBEPCATBHOM SI3bIKE HAYKH,
CPEACTBE  MOIEIHMPOBAaHUS  SBJCHUH U
MIPOIECCOB, UICSIX M METOAaX MAaTEMATUKH,

— MOHMMAaHHE 3HAYMMOCTH MAaTeMAaTUKH IS
HAy4YHO-TEXHUYECKOTO nporpecca,
c(OpMUPOBAHHOCTh OTHOIIEHUS K MaTEMaTHKe
KaK K YacTH OOIIEYEIIOBEUYCCKOW KYIbTYPHI
gepe3 3HAKOMCTBO C WCTOPHEH pPa3BUTHSA
MAaTEeMAaTHKH, DBOJIONHECH MaTeMaTUYCCKHX
uaeu;

—  pa3BHUTHE JIOTUYECKOTO
MIPOCTPAHCTBEHHOTO
QITOPUTMHYECKON  KYJIbTYpPBI, KPHTUIHOCTH
MBIIJICHHST Ha YPOBHE, HEOOXOIUMOM JUIs
Oyayuieil mpodecCHOHATbHON IesTeNbHOCTH,
TUIst PO OTKECHUS 00pa3oBaHHUS u
camo00pa3oBaHUS;

MBIIIJICHUA,
BOOOpakeHus,

— OBJIaACHHUC MATCMAaTHYCCKMMH 3HAHUAMU
n YMCHUAMU, HCO6XO)II/IMI)IMI/I B HOBCC)IHGBHOﬁ
KHU3HHU, JJI1 OCBOCHHA CMCXKHBIX €CTCCTBCHHO-

Dopmbl KOHMPONA 00YUEHUA:

- MpaKTUYECKOe 3aJaHue MPUMEHEHUs marte-
MaTHYECKUX METOJIOB JJIsl pellIeHus 3a/1ay;

- TEOPETUYECKUI BOIPOC MO OCHOBHBIM MaTe-
MAaTUYECKUM TOHATHUSM, HCHOJIB3YEMBbIM A
OIMMCAHMS PA3JIMYHBIX IPOLIECCOB U SIBIEHUI.

Dopmovl ouenku pesyarvmamueHocmu ooy-
YeHua: TPAIULMOHHAA CHCTEMa OTMETOK B Oaj-
Jax 3a KaXAY0 BBINOJHEHHYIO paboTy, Ha OCHO-
BE KOTOPBIX BBICTABJIIETCS UTOrOBasi OTMETKA.

Memoovt Konmponsa HanpaeieHvl HA Npo-
6EPKY YMEHUA 00yUAIOWUXCA:

- BJIaJIETh HaBBIKAMU AJITOPUTMUYECKOT O
MBIIILJICHUS;

- ONpeAeNiaTh METOJ pelIeHus 3ajaad, pa3ou-
BaTh MPOLIECC PEIICHUS 3a/1a4H Ha ITAIlbI,

- HaXO/IUTh U OLIEHUBATh BEPOSITHOCTH HACTYI -
JIeHUs COOBITHIA B TPOCTEHIIINX MPAKTUYECKUX
CUTYaLUsIX;

- OCYIIECTBIIATh KOPPEKIHUIO (HUCIIPaBIICHUE)
C/IeTIaHHBIX OMIMOOK Ha HOBOM YpOBHE Mpeiia-
raeMbIX 3aJJaHUM.

Memoowvt ouenxu pe3ynbmamog o00yueHus:
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Hay4YHBIX U CLUIUINH u JUCLIUILINH
npo(ecCHOHANBHOr0 IUKNIA, JUIl MOJY4eHHUs
obOpa3oBaHMsi B 00JacTiX, He TpeOyroImux
yriy0JIeHHOW MaTeMaTH4eCKOM MOrOTOBKHY;

—  TOTOBHOCTb U  CIOCOOHOCTH K
00pa3oBaHMIO, B TOM YHCIIE CaMOOOPa30BaHHIO,
Ha MPOTSHDKEHWHM BCEW JKM3HM; CO3HATENbHOE
OTHOILIEHUE K HENpEepbIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCIEIIHON NMpogecCHOHAIbHON U
00I1IEeCTBEHHOM 1eATeIbHOCTH;

TOTOBHOCTb CMOCOOHOCTH
CaMOCTOATEIILHON TBOPUYECKOU
OTBETCTBEHHOM J1€ATEIbHOCTH;

n K

u

— TOTOBHOCTh K KOJUIGKTUBHOM paboTe,

COTPYIHHYECTBY  CO  CBEpPCTHHKAMH B
00pa3oBaTeIbHOM, OOIECTBEHHO IOJIE3HOH,
y4eOHO-UCCIIEI0BATENbCKOM, TMPOEKTHOH MU
APYTUX BUAAX JESITEIbHOCTH;

—  OTHONIEHHE K  IpOoQecCHOHAIbHON
ACATCIIBHOCTH KaK BO3MOXHOCTH Y4YacCTus B
peuiCHun JIMYHBbIX, O6H_IGCTBCHHBIX,
rOCYJapCTBEHHBIX, o01IeHaIMOHATBHBIX
pooJem.

Ilepeuenv memanpeomemuwix pe3yibmamos:

— YMCHHUC CaMOCTOATCIIbHO OIIpCACIIATh
oeim ACATCIBHOCTH MW COCTaBJIATH ITJIAHBI
ACATCIBHOCTH, CaMOCTOATCIIBHO
OCYIICCTBIIATD, KOHTPOJMPOBATH n

KOPPCKTUPOBATh ACATCIBHOCTh, HCIIOJIB30BATH
BCC BO3MOXHBIC pPECYpChbl I JOCTHIXCHUA
IIOCTaBJICHHBIX ueneﬁ U pcajm3alu IIJIaHOB
ACATCIBHOCTH, BBI6I/IpaTL YCIICHIHBIC
CTpaTCruu B pa3JIMYHbIX CUTYallUAX;

YMEHUE MPOAYKTUBHO OOLIATBCS U
B3aMMOJICHCTBOBATh B IPOLIECCE COBMECTHOM
NESITeIbHOCTH, YYWUTHIBATh IO3ULUU JPYrUX
YYaCTHUKOB  JEATENbHOCTH,  3(PPEKTUBHO
paspemniaTb KOHMIUKTHI;

BJIaACHUEC HaBbIKaMU HO3HaBaTeHBHOfI,

y4eOHO-UCCIICOBATEIIbCKOM M MPOCKTHOM
ACATCIBbHOCTH, HaBBIKAMH pa3pCuiCHus
npobjeM; CIOCOOHOCTh U TOTOBHOCTh K

CaMOCTOATCJIbBHOMY IMOHMCKY METOAOB PCHICHUSA
NPaKTUYCCKUX 3ada4, IPUMCHCHHUIO PA3JIMYHbIX
MCTOA OB IIO3HAHUA,

CHOCOOHOCTh K
CaMOCTOATEJIbHOMN 1H(QOPMaIIMOHHO-
MO3HAaBaTEILHON ACATCIBbHOCTH, BKJIFO4Yast
YMCHHEC OPUCHTUPOBATLCA B Ppa3JIMIHBbIX
HCTOYHHUKAX uH(popMaluuy, KPUTUYECKU
OLIEHMBATh U MHTEPIPETUPOBATH NH(OPMALHIO,

TOTOBHOCTbH n

dopMupoBaHuE pe3ylbTaTa UTOTOBOW aTTecTa-
MU N0 TUCHHIUIMHE HA OCHOBE CyMMBI pe3yllb-
TaTOB TEKYIIETO KOHTPOJIS.
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I0JIy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;

— BJIQJICHUE  SI3BIKOBBIMH  CpEACTBAMMU:
YMEHUE SCHO, JOTMYHO U TOYHO U3J1araTth CBOIO
TOYKY 3pEHHs, HCIOIb30BaTh aJCKBaTHbBIC
S3BIKOBBIE CPENICTBA;

— BJAJCHHUE HaBbBIKAMHU I103HABATEIBHON
pediiekcud Kak OCO3HAHMsSI COBEpLIAEMbIX
JNEHUCTBUH W MBICIUTEIBHBIX IPOLECCOB, HX
pe3yiabTaTOB M OCHOBAaHUMN, TPAHUIl CBOErO
3HaHMS U HE3HaHUS, HOBBIX ITO3HABATEJIbHBIX
3a/1a4 ¥ CPEACTB JUIS UX JOCTHKCHUS;

— LENEeyCTPEMJICHHOCTh B TIOMCKax U
NPUHATUN PEUIeHUH, CcOo00pa3uTeNbHOCTh U
UHTYULUS,, Pa3BUTOCTb MPOCTPAHCTBEHHBIX
IIPEJCTaBICHUH; CIIOCOOHOCTh BOCHPHUHUMATH
KpacoTy U TapMOHHUIO MUPA.

Ilepeuenv npeomemnvix pe3yibmamos:

B xo00e oceoenus oucyuniunvt 06yuarowuiics
00N24CEeH 3HAMb/NOHUMAMb:

— 3HauyeHME MaTEeMAaTUYECKOHM HayKH Ui
pelieHus 3aj1ad, BO3ZHUKAKOLIMX B TEOPUU U
IIPaKTUKE; IIUPOTY M B TO XK€ Bpems
OrPaHUYEHHOCTh IPUMEHEHUS maTema-
TUYECKUX METOJIOB K aHAJIN3Y U UCCIIEOBAHUIO
IIPOLIECCOB U SIBJICHU B IPUPOJIE U OOIIECTBE;

— 3HaueHWe IMpPaKTUKU U  BOIPOCOB,
BO3HUKAIOIIMX B C€aMOMl MaTeMaTUKe s
(dbopMHUpOBaHUS U Pa3BUTHS MaTeMaTHYECKON
HayKH; HCTOPHUIO Pa3BUTHUs MOHATHS YHCTA,
CO3/1aHUS MaTEeMaTU4EeCKOro aHam3a,
BO3HMKHOBEHUS U Pa3BUTHSI T€OMETPUH;

—  YHUBEpCaJbHBI  XapakTep 3aKOHOB
JIOTUKM MaTEMaTU4YECKUX PpaCCYKICHHUM, HUX
IIPUMEHUMOCTh BO BCEX obacTsiax
YEJI0BEYECKOM 1EeATEIbHOCTH;

— BEpOSATHOCTHBIM XapakTep pPas3IMYHBIX
IIPOLIECCOB OKPY’KAIOLIETO MUPa,;

yMeThb:

— BBIIOJHAT apUPMETHUYECKUE JeHCTBUS
HaJ YNCJIaMU, COUYEeTasi yCTHBIEC U MHCbMEHHbBIE
MIPUEMBbI; HAXOAUTh MPUOIMKEHHbIE 3HAUYEHUS
BEIMYMH M  IOTPEUIHOCTH  BBIYMCIECHUUN
(aOcomoTHas M OTHOCHUTEINIbHAs); CPaBHUBATH
YHCIIOBBIE BBIPAXKECHNUS,

— HaxoQuTb 3HA4Y€HUs KOPHs, CTEIEHH,
jorapudma, TPUrOHOMETPUUECKUX BBIPaXKEHUN
Ha OCHOBE ONpEIEJICHUs, HCHOIb3Yysl IpHU
HEOOXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;
MI0JIb30BaThCsl MPUOJIMKEHHON OLIEHKOH mpH
IIPAKTUYECKUX pacyeTax;
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— BBINOJHATH MPE0Opa30BaHusl BBIPAKEHUH,
MIPUMEHSS bopMybI, CBSI3aHHBIC co
CBOMCTBaMU CTENeHew, aorapu(pmos,
TPUTOHOMETPUYECKUX (PYHKLNT;

— BBIYMCIATH 3HayeHHE (QYHKIUU 110
3aJJaHHOMY  3HAau€HUIO0  aprymMeHTa  IpHu
pa3IMYHBIX crioco0ax 3aaHus pyHKINU;

—  ONpeneysiTb  OCHOBHBIE  CBOMCTBa
YHCIOBBIX (DYHKIMH, WITIOCTPUPOBATh MX HA
rpadukax;

— CTpOUTh TpaUKU U3YHYEHHBIX (YHKIIHH,
WUTIOCTpUpOBaTh MO  Tpaduky  cBolcTBa
3IIEMEHTAapHbIX (QYHKIUI;

— HCIOJb30BAaTh IOHATHE (YHKIMM IS
OIMCaHUS U aHaJIM3a 3aBUCUMOCTEN BEJINYMH;

— HaxOAMTb IMPOU3BOAHBIE 3JIEMEHTAPHBIX
(GYHKUMH; HCHONB30BaTh IPOU3BOAHYIO s
U3Yy4EHUsl CBOMCTB (QYHKUMH U TOCTPOEHUs
rpauKoB;

— IIPUMEHSATH IIPOU3BOJHYIO 11
IPOBENEHHUsST NPUOTMIKEHHBIX  BBIUYMCIICHUH,
pemiate 3aJadyv NPUKIAJHOINO XapakTepa Ha
HaxOoXXJleHue HauOOJbIIEr0 ¥ HAaWMEHBIIETO
3HAaYEHMUS;

— BBIYUCIATH B MPOCTEHUIIMX  CIIydasx
WIOMAA1 M O00BEMBI C HCIOJIb30BAaHUEM
OIIPENEICHHOT O UHTETPAJIa;

— pelaTh palUOHAaJbHBIE, IOKa3aTEJIbHBIE,

Jorapu(pMUUIECKHe, TPUTOHOMETPUUECKUE
ypaBHEHUS, CBOJAIIMECS K JMHEHHBIM H
KBaJIpaTHBIM, a  TaKkkKe  aHAJIOTHYHBIC

HEPaBEHCTBA U CUCTEMBI;

—  UCHOJB30BaTh TI'paUUYECKUil  METO.
pelIeHNs] ypaBHEHHUI U HEPAaBEHCTB;

— n300paxkaThb Ha KOOPAMHATHOM
IUIOCKOCTU DEILICHHs] ypaBHEHUW, HEPABEHCTB
U CHCTEM C JIByMsS HEU3BECTHHIMH,

— COCTaBJATH M pEIIaTb YpPaBHEHUA W
HEPABEHCTBA, CBSA3BIBAIOIINE HEU3BECTHBIC
BEIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKJIAJIHBIX) 3a]]a4ax;

— pemarb MpPOCTeHINMe KOMOMHATOPHBIC
3aJa4yd  MeTofoM Imepebopa, a TaKKe C
WCIOJIb30BAaHUEM U3BECTHBIX (OPMYIT;

— BBIUMUCIATH B MPOCTEHIIUX CiIydasx
BEPOSITHOCTU COOBITUH HAa OCHOBE MOJCYEeTa
qyciia HCXO/I0B;

— peuathb MJIAHUMETPUYECKUE u
MPOCTEHIIINE CTEPEOMETPUYECKHE 3aJaud Ha
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TPUTOHOMETPHUICCKUE

- OIIMCaHusA C

- IIOCTPOCHUS

XapakTepa,
- HCCICa0BaHUA

HaXOKJEHUE I'€OMETPUYECKUX BEJIMYMH (IUIMH,
YIJIOB, IUIOIIAJeH, 00bEMOB);

HCII0JIb30BAaTh NPHOOPETeHHbIC 3HAHUSA
1 YMEHHsSI B IPAKTHYECKOH JesiTeIbHOCTH
Y TIOBCEeIHEBHOM KU3HHU 1JIA:

— TPaKTUYECKUX pacyeToB Mo Qopmyiam,
BKIIIOYast (OPMyIBI, conepXKallue CTereHH,
paauKasl, JorapuMel u
GyHKIUM, UCIOIb3YS
pu HEOOXOAWMOCTH CIPaBOYHbBIE MaTepUasbl
U IPOCTEHIINE BEIYUCIUTEIbHBIC YCTPOUCTBA;
noMoOmIbl0  (pyHKUIMH
pa3IMYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS UX
rpaduuecKy, HHTEPIpeTaluu rpaduKoB;

MPOCTENIINX MATEMATHYECKUX MOJEIIEH
— aHalii3a peaJbHbIX YMCIIOBBIX aHHBIX,
IPEICTABIICHHBIX B BUJE TUArpaMm, rpaukos;
— aHanmm3a WHQOPMAIUUA CTATUCTUYECKOTO

HECJIOKHBIX  MPAKTHUYECKHUX CUTyalluid  Ha
OCHOBE M3Y4YEHHBIX OPMYII U CBOKCTB (puryp;

— BBIYUCICHHS OOBEMOB M IUIOIIAJACH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN MpHU
pellIeHU ! MPaKTUYECKUX 3a/1a4.

u HUCCIICAOBaHUA

(MomenupoBaHus)

4.2. XapakTepuCTHKA OCHOBHBIX BH/I0B J1€ATEJbHOCTH 00y4al0IIUXCs

Coaepxanne o0yuyeHust

XapakTepuCTHKA OCHOBHBIX BH/IOB J1eSITeJILHOCTH 00YyYalo U X-
csl (Ha YpOBHe y4eOHbIX JelCTBHII)

Pa3nea 1. BBenenue

BBenenue

O3HaKOMJICHHE C POJIBbI0O MATEMAaTHKH B HayKe, TEXHUKE, SKOHOMHUKE,
I/IH(l)OpMaI_[I/IOHHBIX TCXHOJIOTUAX U HpaKTHqCCKOﬁ ACATCIIBHOCTH.
O3HakoMJIEHHE C oeiIaMU M 3aJa4aMy U3YUCHHA MATCMATUKU IIpU
ocoeHuu npodeccuit CI1O u cnenuansnocreit CI10

Pa3ged II. Unciaa v BLIYHCJIEHUA

HarypanbHble u nejblie
yHcaa

Brimonnenne apu@merndyeckux AEWCTBUIM HaJ YHCIaMHU, couyeTas
YCTHBIE M IIUCBMEHHBIE NpHUEMBbL. [IpUMEeHEHNEe TPU3HAKOB JIE€IIMM O-
ctu. Haxoxxgenne HOK u HOJI

MHoxecTBO 1eiiCTBH-
TeJbHBIX YHCeJI

Haxoxnenue mpuOIMKeHHBIX 3HAYCHUH BEJIMYMH U TIOTPEUTHOCTEH
BBIYMCIICHUH (a0COIOTHON U OTHOCUTEIILHOM ); CPABHEHHE UM CIIOBBIX
BhIpaKkeHu. HaxoxxaeHue omuOoK B peoOpa3oBaHMAIX U BBIYHCIIC-
HUAX (OTHOCUTCSI KO BCEM ITYHKTaM MPOrpaMMbl)

KoMmiuiekcHbie unciia

BrimonHenne apu(MeTH4ecKiX Omnepanuu ¢ KOMIUIEKCHBIMU YHCIa-
Mu. M300paxeHne KOMIJIEKCHBIX YHUCET Ha KOOPAMHATHOW IJIOCKO-
CTH 3aJad4.

Pasznea I1I. dynkuuu u rpagpuku

DYyHKUMHU ¥ TPaPUKH

O3HaKOMIIEHHE C TOHATHEM IIEPEMEHHOM, TPUMEPAMU 3aBUCUM OCTEN
MEXJy nepeMeHHbIMU. O3HAaKOMJIEHHE C MOHATHEM Ipaduka, onpe-
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JieJIeHH e TPUHAAJIC)KHOCTH TOUKU rpaduky QyHkiuu. OnpeneneHue
no (opmyiie mpocteiiiieil 3aBUCUMOCTH, BUa ee rpaduka. Beipaxe-
Hue 1o Gopmyse ogHON nepeMeHHol depe3 Apyrue. O3HaKOMIIEHUE
¢ onpenenenueM (pyHkuuu, popmynupoanue ero. Haxoxaenue 00-
JIaCTU ONpeaeNneHus U 00JIacTH 3HaUeHUN QYyHKIIUU

Paznen IV. CteneHu U KOpHHM

Apudmernyecknii Ko-
peHb n-oi crenenu. Up-
palMoOHAIbHbIE YPaBHe-
Hus. CtenenHasi QyHk-

umsl.

O3HakoOMIIEHHE C MMOHATHEM KOPHS N-U CTENEHH, CBOMCTBAMU paau-
KaJIOB M MIpaBWJIAMH CpaBHEHHSI KopHer. DopMyarpoBaHUE OINpee-
JIEHWs] KOpHS M CBOWCTB KOpHEH. Brluncinenue u cpaBHEHHE KOpHEH,
BBINOJIHEHNE NPUKUAKU 3HadeHUs KopHs. IIpeoOpazoBaHue umcio-
BbIX U OYKBEHHBIX BBIPAKEHUH, COAEpXKAIIMUX paauKaibl. BeimonaHe-
HHUE pacyeToB 1Mo (HopMysaM, COIEPKAIIUM PaTHKAIIbI, OCYIIECTBIS
HEOOXOAMMbIE TIOJICTAHOBKHU M MpeoOpa3oBaHus. OnpeneneHne pas-
HOCUJIBHOCTH BBIPQKEHUH € pajuKanaMu. PelneHue vppanyvoHaib-
HBIX ypaBHeHUH. O3HaKOMIIEHUE C IOHSTUEM CTEINEHU C ACUCTBU-
TEJIbHBIM ITOKa3aTesieM. HaxoxkneHne 3Ha4eHU CTEIEHH, UCIIOIb3Ys
IpU HEOOXOJUMOCTU HHCTPYMEHTAJIbHBIE CPEICTBA. 3alUCBhIBAHHE
KOpPHA N-i CTENeHW B BUJE CTENEHH C JAPOOHBIM IOKa3aTeleM U
HaoOopoT. dopmyMpoBaHUEe CBOKMCTB CTEleHeH. BrruuciaeHue cre-
IIEHEH C palMOHAJbHBIM I10KA3aTEJIEM, BBIIIOJHEHHE NPUKUIKU 3HA-
YeHUs CTeNeHH, cpaBHeHUe creneHeil. [Ipeodpa3oBaHue YNUCIOBBIX U
OYKBEHHBIX BBIPR)KEHUH, COJEpXKALUX CTENEHU, MPUMEHSS] CBOM-
crBa. Pemenue mokasarenbHbIX ypaBHEHMH. O3HAKOMIIEHHE C NPU-
MEHEHUEM KOpHEH U CTENEHEH NPU BBIYMCICHUM CPEIHUX, NEICHUU
OTpe3Ka B «30J0TOM ceueHun». PeleHne MpUKIaAHBIX 3ahad Ha
CJIOKHBIE ITPOLEHTBI

Pasznea V. Iloka3aresibHasi, JorapupmMudeckasi, TPUTOHOMETPUYECKHE (PYHKIIMHU

IMoka3zarenbHast QyHK-
nuda. [loxazareabHbIe
YPaBHEeHMS

OzHakomiieHHe ¢ rpadukaMH MOKa3aTElIbHOM M CTEMEHHON (PYyHK-
uuii. Pemenne noka3aTebHbIX YPAaBHEHUN U HEPABEHCTB 10 U3BECT-
HBIM aNropuTMaM. BeimosHeHne mpeoOdpa3oBaHus rpaduKoB.

Jlorapupmuyeckas
¢ynkuus. Jorapudgmu-
YyeCcKHe YPABHECHUS

Boeinonnenne npeoOpazoBaHuil BBIpaKEHUM, IpUMEHEHUE (Gopmyi,
CBSI3aHHBIX CO CBOMCTBaMU Jorapudmos. OnpezneneHue 00IacTH 10-
MYCTUMBIX 3HaUYEHHH JIOrapu(MHUYECKOro BhIpaKeHHs. Pemienue io-
rapupMUYECKUX YpaBHEHU

TpuronoMmerpuieckue
¢ynknuu. Tpuronomer-
pHUYecKue YyPABHEHUS U

BbIPAasKEeH sl

W3yueHnne paauaHHOrO METOJA M3MEPEHHUsS YIJIOB BPALICHUS U X
CBSI3U C TpaaycHOM Mmepoil. M3o00paxeHue yrioB BpallleHUs Ha
OKPYHOCTH, COOTHECEHHE BEIMUHUHBI yTIila C €r0 PACIIOI0KEHUEM.
QopMynIHpOBaHUE ONpPENEICHU TPUTOHOMETPUUYECKUX (QYHKUIUN
JUIsL YTJIOB IIOBOPOTA M OCTPBIX YIJIOB NPSAMOYTOJIBHOIO TPEYTrOJIbHHU-
Ka 1 O0BsSICHEHHE UX B3aUMOCBs3U. Pemenue no popmysnam U TpUro-
HOMETPHYECKOMY KpYry IPOCTEHIIUX TPUIOHOMETPUYECKUX YpaB-
HeHui. [TpuMeHeHne o0IMX METOJIOB PEIICHHUS YpaBHEHHH (TIPUBe-
JIeHUE K JIMHEWHOMY, KBaJIpaATHOMY, METOJ pa3JIOKEHHUs] Ha MHOXU-
TEJIW, 3aMEHbl IMEPEMEHHOH) MpU PELIEHUH TPUTOHOMETPUUYECKUX
YpaBHEHMI. YMEHHE OTMeUaTh Ha Kpyre peuieHusl IpOCTEUINX TPHU-
TOHOMETPUYECKUX HEPABEHCTB

Pasznen VI. Hauaa MaTeMaTH4eCKOro aHAJIN3a

ITocaenoBaTe ILHOCTH U
Nnporpeccun

O3HaKOMJIEHHE C ITOHATHUEM YHMCIOBOM ITOCIIENOBATEIBHOCTH, CIIOCO-
0aMHu ee 3a7aHus, BEIYMCIEHUSIMHU ee wieHoB. O3HaKOMJIEHHE C MO-
HATUEM TIpenesia mociieoBaTebHOCTH. O3HAKOMIICHHE C BBIYHCIIC-
HHUEM CYMMLI 6GCKOH€‘-IHOI‘O YU CJIIOBOT' O p;ma Ha HpI/IMepC BBIYHCJIC-
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HUS CyMMBbl O€CKOHEYHO yObIBaroIeil FeOMeTpUUECKON IPOrpecCui.
Pemrenue 3aa4 Ha npuMeHeHHe GOPMYIIbl CyMMbI OECKOHEUHO YO bI-
BAIOLIECH I'€OMETPUYECKON IPOrPECCUH

HenpepsbiBHble GyHK-
uuu. [IpousBoanas

O3HaKkOMIIEHHE C TOHSATHEM MPOU3BOAHON. M3yuenue u popmymnupo-
BaHHE €€ MEXaHMYECKOI'0 M TI'eOMETPUYECKOro CMbICIA, U3Y4YEHHE
aIrOpUTMa BBIYUCIECHUS MPOU3BOJHOW Ha NpUMEpE BBIYUCICHUS
MTI'HOBEHHOW CKOPOCTH U YTJIOBOT'O KOA((UIIMEeHTa KacaTeIbHOM.
CocraBneHue ypaBHEHHUs KacaTelbHOW B OOIIEM BHUJE. Y CBOEHHUE
npaBus qudGepeHIMPOBAHNS, TaOIUIBI TPOU3BOAHBIX JIEMEHTap-
HBIX (QYHKIUH, mpuMeHeHHne i auddepeHnupoBanus (yHKINH,
COCTaBJICHHsI YpaBHEHHsI KacaTeJIbHOM.

HUccnenoBanue pynkumii
¢ IOMOILIBIO NPOU3BO/I-
HOM

W3yueHne TeopeM O CBS3M CBOWCTB (YHKUUHU U TMPOU3BOIHOM, (op-
MyJmpoBKka uXx. [IpoBeneHue ¢ moMoImbo MPOM3BOJHON UCCIEI0BA-
HUs QYHKIUH, 3aaHHONW (OpMYION. Y CTaHOBJIEHUE CBSI3U CBOMCTB
GbyHKIMM ¥ TPOM3BOAHOM 10 uX rpadukam. [Ipumenenne npousBo/i-
HOW Ui pelleHHus 3aJay Ha HaXOXJIEHHE HauOOJbIIEro, HAUMEHb-
LIEr 0 3HAYEHUS U Ha HAXOXKAEHUE SKCTpEMyMa

Pasznea VII. IlepBooGpa3Hasi u MHTErpaJ

IlepBooOpa3Hasi u MHTe-
rpaji

O3HakoMJIEHUE C MOHATHEM MHTErpajia u neppoodpasHoil. M3yuenue
IpaBUJIa BBIUMCIEHUS N1epBOOOpa3HoN U Teopembl HproToHa- Jleio-
Huna. Pemenne 3amay Ha cBsI3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUKCIIEHHE NTEpBOOOpa3HON /i NaHHOW (yHKIuH. Pemenue 3anay
Ha MPUMEHEHNE UHTerpajia JUIsd BbIUMCIEHUS (PU3NUYECKUX BEIUYUH U
IJIoIaaen

Paznea VIII. YpaBHeHHs U HepaBeHCTBA

HppauuonajabHbie, 1M0-
KasaTeJIbHbIE U JIOra-
pu(pMHYECKHE HEPABEH-
CTBa

O3HaKOMJICHHE C OOIIMMHU BOMPOCAMH PEIICHUS HEPABEHCTB U HC-
MOJIb30BAaHUE CBOWCTB W TpapuKoB (DYHKIMN MPU pEIIeHUH Hepa-
BEHCTB. PenieHne HepaBeHCTB M CHCTEM HEPAaBEHCTB C TPUMEHEHUEM
pa3NMUYHBIX crocoOoB. [IpuMeHeHne MaTeMaTUYeCKUX METOJOB JUIS
peIICHUsT COEePIKATEIBHBIX 3a/1a4 U3 Pa3MYHBIX 00JacTell HAyKu U
npakTuku. MHTeprnpeTupoBaHUEe Pe3yJIbTATOB C YU4ETOM peabHBIX
OTPAHUYECHUH

Pasnea IX. I'eomeTpus

Beenenune B crepeomMeTt-
puI0

O3HakoOMJIEHHE C TTOHATUSMHU TOUKa, MPsAMasi, IOCKOCTh, IPOCTPAH-
CTBO, IIE€PECEKAIOIIMECS IIJIOCKOCTH, IepeceKaronecss npsaMas u
IJIOCKOCTh; Oy POCTPAHCTBO. [IpuMEHEHnE aKCHOM CTEPEOMETPUU
u cneactBusi u3 HUX. [locTpoeHue ceuyeHUid M HU300paKEHHM MPO-
CTEHIINX TPOCTPAHCTBEHHBIX QUTYD.

B3anmHoe pacmnoJioske-
HHe NPSMBbIX B MIPO-
CTPaHCTBe

DopMyJIMPOBKA U MIPUBEICHUE JOKA3aTEIbCTB PU3HAKOB B3aUMHOT O
pacnonoKeHus MPSIMBIX U IIOCKOCTEN. Pacro3HaBaHue Ha YepTexax
U MOJEJISIX PA3JMYHBIX CIIy4aeB B3aUMHOI'O PACIIONOKEHHS IMPSIMBIX
M TUIOCKOCTEW, apryMEHTUPOBAHUE CBOUX CYXKJI€HUW. BhimonaHeHue
MOCTPOEHUS YIJIOB MEXAY MPSAMBIMHU, MPSAMOM U MIIOCKOCTHIO, MEXAY
MJIOCKOCTSIMM 10 ONMMCAHUIO U paclio3HaBaHue X Ha moxensx. [Ipu-
MEHEHHUE MPHU3HAKOB U CBOWCTB PACIIOJIOKEHHUS MPSAMBIX M IJIOCKO-
CTEH NpU pelIeHnH 3a1ad.

IMapanieabHOCTH NpA-
MBIX H IJIOCKOCTEi B
NMPOCTPAHCTBE

DopMyIHpPOBaHHUE ONPEACICHUM, IPU3HAKOB U CBOMCTB Mapasieib-
HBIX IJIOCKOCTEH, ABYTPaHHBIX WM JIMHEWHBIX yriaoB. [IpuMeHeHue
MPU3HAKOB U CBOMCTB PACIIOJOKEHUS NPSAMBIX M IUIOCKOCTEH IPHU
pelieHny 3ajad. PemieHue 3agad Ha BBIYMCICHHE FEOMETPUYECKUX
BenMuuH. O3HaKOMJIEHHE C TIOHSATUEM NapaJlJIeIbHOr0 IPOEKTHPOBA-
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HHS U €r0 CBOMCTBAMM

IlepnieHAUKYJIAPHOCTD
NPSAMBIX U INIOCKOCTEH B
NPOCTPAHCTBeE

@opMyNMpOBaHUE ONMPEAETCHUH, TPU3HAKOB U CBOMCTB IEpIIeHIM-
KYJISIPHBIX TIJIOCKOCTEN, IBYTPaHHBIX U JUHENHBIX yrios. [Ipumene-
HHE TPU3HAKOB U CBOWCTB PACIIOJIOKEHUS MPSMBIX M TIJIOCKOCTEH
NpU pelleHur 3aaad. Pemenue 3aay Ha BBIYMCIICHHE F€OMETpUY e-
CKHMX BEJIMYMH.

Yriasl 1 paccToAHUSA

OnuceiBaHNE pacCTOSTHUS OT TOYKHU JO IIOCKOCTH, OT HMPSAMOH 10
MJIOCKOCTH, MEXKIY IIIOCKOCTAMH, MEXKIY CKPEIIUBAKOIIMMUCS MpS-
MBIMH, MEXAY MPOU3BOJILHBIMH (PUTypamMH B MpocTpaHcTBe. Borumc-
JIEHUE JUHEWHBIX JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(HU-
rypauusix, apryMEeHTHPOBAHHUE CBOUX CYXKICHUM.

MHOTOrpaHHUKHA

Onucanue U XapaKTEpUCTHKA Pa3IMYHBIX BUJOB MHOTOTPAHHUKOB,
NEepevrCIEHUE UX JIEMEHTOB U CBOWCTB. M300pakeHne MHOTOrpaH-
HUKOB M BBIIOJHEHHE IOCTPOEHHUS Ha H300paKEHUSIX U MOJEISIX
MHOT'OTPAaHHUKOB. XapaKTEepUCTHKA U M300pa’keHHe CEeYeHus, pas-
BEPTKM MHOIOTPaHHUKOB, BBIYHMCIEHHE IUIOMIAJAEH I10BEPXHOCTEH.
[TocTtpoenue mnpocTeWmMX cedeHud Ky0Oa, NPHU3MBI, MHUPAMUIBIL.
[Ipumenenue ¢akToB U cBeAeHUN U3 maHuMeTpun. O3HaKOMIIEHHE
C BUJJaMU CUMMETPHIl B IPOCTPaHCTBE, (POPMYIMPOBAHUE O PEEe-
HUW U CBOMCTB. XapaKTEpUCTUKA CUMMETPUHU TEJI BPALEHUS U MHO-
rorpaHHuKoB. [IpuMeHeHre CBOMCTB CUMMETPUM IIPU PEILECHUM 3a-
nad. Mcnonb3oBaHue NpUOOPETEHHBIX 3HAHUW NJIs1 UCCIIEAOBAHMS U
MOZICTMPOBaHUS HECIOXKHBIX 3a1a4. M300paskeHre OCHOBHBIX MHO-
TOrPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB 110 YCIOBUAM 3a/1a4

BexTopsl B npocTpaH-
cTBe

O3HakoMIIeHHE C MOHATHEM BekTopa. M3yueHue aexkapToBoOil cUCTe-
MBI KOOpPAMHAT B IPOCTPAHCTBE, IOCTPOECHUE O 3aJaHHBIM KOOPIH-
HaTaM TOYEK M IUIOCKOCTEN, HaX0XKJIeHnE KOOpAuHAT Todyek. Haxox-
JIEHHE YpaBHEHHMH OKPYXKHOCTH, c(epbl, MIOCKOCTU. Brruncienue
PacCTOSIHUM MEX]y TOYKamu. M3ydeHue CBOWCTB BEKTOPHBIX BEIU-
YUH, IIPABUJ PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE,
IIPaBUJI HAXOXKJICHHUS KOOPAMHAT BEKTOpA B IIPOCTPAHCTBE, IMPAaBUII
JICICTBUN C BEKTOpPAMH, 3aJaHHBIMM KoopauHatamu. [IpumeHeHune
TEOPUH TpPU pEUICHUM 3a]a4 Ha JEHCTBUS ¢ BeKTopamu. M3yueHue
CKaJIIPHOTO TPOU3BEAEHUS BEKTOPOB, BEKTOPHOIO YpaBHEHHUsS MpSsi-
MOM M INIOCKOCTH. lIpuMeHeHue TeopuM IpH pPEIIEHUU 3a1ad Ha
JEHCTBUSA C BEKTOPAMH, KOOPAUHATHBIA METOJ, IPUMEHEHUE BEKTO-
POB ISl BBIYMCIIEHUS BEJIMYUH YIJIOB U paccTossHUI. O3HaKOMIIEHHE
C JI0Ka3aTeIbCTBAMHM TEOPEM CTEPEOMETPUU O B3aWMHOM PACIOJIO-
YKEHUU NPSIMBIX U MIJIOCKOCTEN € MCIO0JIb30BAHUEM BEKTOPOB.

O0bEéM MHOTOTPAHHUKA

H3yueHnue TeopeM O BBIYUCIECHUU 0ObeMa KyOa, mapaienenumnesa,
NAPAMHUIBI U IPYTMX MHOIOIPaHHUKOB. Pernienue 3amad Ha npume-
HeHre (opMyJ BBIYHCIEHUS 00bEMOB MHOTOTPaHHHKOB. O3HAKOM-
JICHHE C METOJOM BBIUYHCIICHUSI 00bE€MOB MHOT'OTPAHHUKOB.

Tena Bpamenust

O3HakoMJIeHHE C BHJAMHU TeJl BpalleHus, (HopMyIMpOBaHHE HX
OINpPENENEHUI U CBOMUCTB. POPMYIMPOBAHKME TEOPEM O CEUEHHH Ilapa
IUIOCKOCTBIO U INTIOCKOCTH, KacaTelbHOM K chepe. XapakTepucTuka u
n300paskeHre TeJ BpallleHHs], UX pa3BEepPTKH, ceuyeHus. Pemienue 3a-
Jla4 Ha TIOCTPOEHHUE CEUEHU, BBIUNCICHUE JJIMH, PACCTOSIHUI, YTJIOB,
mwomaaer. IlpoBegeHne moka3aTeNbHBIX PacCy:KACHUM MpHU pelie-
HuM 3ana4. [IpuMeHeHne cBOICTB CUMMETpPUM NpPU PELIEHUHU 3ahad
Ha Tela BpallleHWs, KoMOMHaiuio Ttei. V3o0paxeHne OCHOBHBIX
KPYTJIBIX TE€N U BHIMOJHEHHE PUCYHKA MO YCIOBHUIO 33aa4H
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ILnomaam noBepxXHOCTH
H 00bEMBI KPYIJIBIX TeJl

O3HakoMJIeHHE C MOHATUAMHU IUIOIAAM M 00beMa, aKCHOMAaMU U
cBoiicTBamMu. PelleHue 3agad Ha BBIYMCICHUE IUIOIIAACH IJIOCKUX
¢uryp ¢ mpUMEHEHHEM COOTBETCTBYIOIIUX ¢(opMyl U (aKTOB M3
wiaHuMeTpun. M3ydenue Gopmys 1 BBIYUCIEHUS IIOIAAECH MO-
BEPXHOCTE MHOI'OTPAaHHUKOB W Tei BpamieHus. O3HaKOMJIEHHE ¢
METOJIOM BBIYMCIICHUS IUIONAAN MOBEepXHOCTH cepsl. Pemenue 3a-
Jla4 Ha BBIUMCIIEHUE TUIOIIAJEH MOBEPXHOCTH U 00BEMOB NPOCTPaH-
CTBEHHBIX TEJl.

Pa3gea

X. KomOnHaTOpHKa M TEOPUsI BEPOSITHOCTEH

Cay4aiiHble ONbITHI,
cJIiy4aiiHble COOBITHSA U
BEPOSITHOCTH COOBITHIH
DJieMeHThl KOMOMHATO-

PUKH

O3HaKOMIIEHHE C MOHATUSAMH KOMOMHAaTOPUKH: Pa3MEIIEHUSIMHU, CO-
YeTaHWsIMU, TEepPecCTaHOBKaMU M (HOPMYJaMU AT UX BBIYHCICHUS.
W3yuenue mpaBuia KOMOMHATOPUKU M MPUMEHEHUE MpPU pEIICHUU
KOMOMHATOPHBIX 3ajay. PelieHne KOMOMHATOPHBIX 3aJa4 METOJOM
nepebopa M 1o npaBwily yMHOKeHHUs. OObsICHEHHE U IPUMEHEHUe
(GopMyJ 111 BBIYMCIICHUS pa3MELeHHH, IEPECTaHOBOK U COYETaHUMN
npu pemreHuu 3anad. O3HakomiieHue ¢ 6uHomom HproToHa m Tpe-
yroiasbHukoM Ilackamsd. PemieHne npakTMdeckux 3aaad ¢ UCIOJb30-
BaHUEM IOHATHH M IpaBuUi KoMOMHaTOpukH. M3yueHue kiaccude-
CKOT'O OIpENEJICHHs] BEPOATHOCTHU, CBOMCTB BEPOATHOCTH, TEOPEMBI O
CyMMe BeposiTHOCTel. PaccMOTpeHrne MpuMEPOB BBIYUCIEHUS BEPO-
ATHOCTEH. Perienne 3aa4 Ha BBIYUCIICHUE BEPOSTHOCTEH COOBITHIA.

Onepauuu HaJx MHOKe-
CTBAMM M COOBITHSIMMU.
CiokeHne 1 YMHOKeHHE
BEPOSITHOCTEM. Y CJI0B-
Has BeposTHOCTH. He3a-
BHCHMBbIE COOBLITHS

O3HaKkOMJIEHHE C TOHSATUSMU MHOXKECTBa, IepeceueHne, 00beanH e-
HUE MHOXECTB U COOBITHI, TPOTUBOINOIOKHBIE COObITHA. M3yueHue
MOHATHUSL YCJIOBHAsI BEPOSATHOCTh. Pemienue 3amay, ucrnonb3ysa Gop-
MYJIy YCIIOBHOW BEPOSITHOCTH.

Cepuu nocJiefoBareJib-
HBIX UcnbITaHuii. Mcnbi-
tanus bepuyaian. Cuy-
YyaliHblil BLIOOP U3 KO-
HEYHOH COBOKYNHOCTH

O3HaKkOMIIEHHE C TOHATUSIMU OWHAPHBIIN CllydaiHbIi onbIT. Perienue
NPAKTUYECKUX 3aJ1a4 Ha CEpPUI0 HE3aBHUCUMBIX HMCHBbITaHMM. M3yde-
Hue ucnsiTanuil bepuysmm. ITonstue ciydaiiHoro BbiOOpa U3 KOHEU-
HOM COBOKYITHOCTH.

CayuyaiiHble BeTHYMHBI
U pacnpejaeaeHust

O3HaKoOMJIEHHE C IOHATHSIMU CquaﬁHaH BCJIMYMWHA, PACIPCACICHUC
BCPOATHOCTHU, MATCMATHUYCCKOC OXHUIAHUC, AUCIICPCHUA. I/IsyquHe
OMHOMHUHAJILHOI'O H TCOMCTPHYICCKOI'O pacClpecaciCHus cnyqaﬁHoﬁ
BeIM4YKUHEL Pemienue 3aJa4 Ha HaXOXICHHUC MAaTEMATHUYCCKOI'O OXKH-
AaHus, TUCIIEPCUHU U CTAHAAPTHOI'O OTKJIOHCHUS. I/I3yquHe CBOICTB
MAaTCMAaTUYCCKOr'0 OKUJaHWA U AU CIICPCUU.

DJIeMEeHThI MaTeMaTH4e-
CKOH CTATHCTHUKH

O3HaKkOMIIEHHE C ITOHATHAMU T'€HEpaabHasi COBOKYITHOCTb U CIIydail-
Hasi BbIOOpKa. 3HAKOMCTBO C BBIOOPOUHBIMU XapaKTEPUCTHKAMHU.
OneHka cpeaHero U AMCIEPCUU T'€HEPAIbHOM COBOKYNHOCTH C I10-
MOIIBI0 BBIOOPOYHBIX XapaKTepucTHK. OlleHHBAaHHE BEPOATHOCTEH
COOBITHH TI0 BBIOOPKE. BBIYUCIICHHE TOBEPUTEILHOTO HHTEPBAIA JIJIs
OLICHKH T'€HEPAJIbHOMN CpeHen

4.3. Kpurepuu OleHKH pe3y1bTAaTOB 00y4eHUs!

4.3.1. Kputepum oueHKH 3K3aMeHa

OueHka 3K3aMeHaTopa,
YPOBEHb

Kpurepun
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«OTJINYHO», BHICOKHH
yYpOBEHb

OOyuaromuiics  MoKa3ajl  MPOYHbIE  3HAHUS  OCHOBHBIX
MOJIOKEHUH y4eOHOW MUCHUILIMHBI, YMEHHE CaMOCTOSITEIbHO
pCIHaTI) KOHerTHI)IC HpaKTHqCCKHC 3aga4du HOBLIHICHHOﬁ
CIIO)KHOCTH, CBOOOJ/IHO HCITOJIB30BATh CIIPABOYHYIO JIHTEPATYPY,
JeJIaTh 00OCHOBAHHBIE BBIBOIBI

«XOpPOIIIO», TOBBIIIEHHBII
YPOBEHb

OOyuaromuiics  moka3ajl  MIpPOYHbIE  3HAHUS  OCHOBHBIX
MOJIO’)KEHUH y4eOHOW NHCUUILIMHBI, YMEHHE CaMOCTOSITEIHLHO
pelaTh KOHKPETHBIE MMPAKTUYECKUE 3a7aul, IPETyCMOTPEHHbIE
pabouell mporpamMMmoii, OpUEHTHPOBATHCS B PEKOMEHIOBaHHOM
CIIpaBOYHON  JUTEpaType, YMEET MPaBUIbHO  OLICHUTH
MIOJIYYEHHBIE PE3YIIbTATHI.

«yIOBJIETBOPUTEIBHOY,
IIOPOTOBbIN YPOBEHb

OOyuaromuiics MoOKa3ajl 3HaHUE OCHOBHBIX TOJIOKEHUM
yueOHOW AMCUUIUIMHBI, YMEHHE TMOJYYUThb C IOMOIIBIO
IIperoiaBaTess IIPaBUIIHOE pelieHue KOHKPETHON
IPAaKTUYECKOM 3aJaud U3 4HClIa MPeLyCMOTPEHHBIX paboueit
IIPOrpPaMMOM, 3HAKOMCTBO C PEKOMEHOBAHHON CIIPaBOYHOU

«HCYIOBJICTBOPUTCIILHO»

IIpu orBere oOyuwaromerocss BbIIBWINCh CYIECTBEHHBIE
npoOesbl B 3HAHMSAX OCHOBHBIX IOJIOKEHHH  y4eOHOM
JUCLUILIMHBI, HEYMEHHE C MOMOILBIO IPErnoAaBaTes MoIyYuTh
MIPaBUJIBHOE PEIICHHE KOHKPETHOM INPAaKTUYECKOW 3aladd U3
yuciaa IMpeIyCMOTPEHHbIX pabouell mporpamMmoil y4deOHoMH
JUCLUILINHBI

4.3.2. Kpurepuu oueHku 1ud gepeHMPOBAHHOIO 3a49€Ta

O1ieHKa 3K3aMeHaTopa,
YPOBEHB

Kpurepun

«3auyTeHo (OTJINYHO)», BbI-
COKHUH ypOBEHb

00y4aronuiicsi rITy0OKO M MPOYHO YCBOMI BECh MPOTPAMMHBIH
Marepuall, MCUYEPHBIBAIOLIE, IOCIEA0BATEIBHO, IPAMOTHO H
JIOTUYECKU CTPOWHO €ro M3Jaraer, He 3aTPYIHSETCS ¢ OTBETOM
IpYU BUJIOM3MEHEHHUH 3aJaHMsI, CBOOOHO CIpaBisieTcs C 3aja-
YaMU U MTPAKTUIECKUMHU 3aJaHUSMU, TTPABUIHLHO 00OCHOBBIBACT
MPUHSATHIC PEIICHUs, YMEET CaMOCTOSTEIbHO 00001aTh U M3-
Jarath MaTepuall, He JOMycKasi OIHOOK.

«3a4TeHo (XOpOIII0)»,
TIOBBIIIEHHBIN YPOBEHb

0o0yJaroMiicss TBEPAO 3HAECT MPOrPaMMHBIM MaTepual, Ipa-
MOTHO M N0 CYLIECTBY M3JIaraeT €ro, He JONYyCKaeT cyule-
CTBEHHBIX HETOYHOCTEW B OTBETE HA BOIPOC, MOXKET MPaBUIIb-
HO MPUMEHATh TEOPETUUECKUE MOJIOKEHUSI U BIaJeeT HE00X0-
JMMBbIMH YMEHHUSIMU U HaBBIKAMU TIPU BBITOJHEHUU MPAKTHY €-
CKHUX 3aJaHuH.

«3a4yTeHo
(YIOBJIETBOPUTEIBHO)Y,
MOPOTOBBII YPOBEHB

00yYaIOLINIICsl yCBOMI TOIBKO OCHOBHOW MaTepHal, HO HEe 3Ha-
€T OTAENBHBIX JeTalled, JOMYCKAET HETOYHOCTH, HELOCTaTOYHO
npaBUIbHBIE (DOPMYIHPOBKH, HapyIIA€T MOCIEAOBATEIBHOCTh
B M3JIO)KEHUU MPOrpaMMHOIO0 MaTepuajia U HUCHBITHIBAET 3a-
TPYIHEHUS B BBIIIOJIHEHUHU IPAKTUYECKUX 3aTaHU M.

«He 3auteno
(HEy1OBJIIETBOPUTENHHO)»

oOydJaromuiicss He 3HAET 3HAYMTEILHON YacTH MPOTrPaMMHOIO
MaTepHalia, JOMyCKaeT CyIIeCTBEHHbIC OMMOKH, ¢ OOIbITMMHU
3aTPYAHCHHUAMU BBITIOJIHACT MPAKTUYCCKUEC 3alaHUA, 3aJa1U.

4.3.3. Kputepun oeHKH KOHTPOJIBHBIX padoT

OneHka, ‘

Kpurepun
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YpoBeHb

«OTIIMYHOY, BEICOKHHI

PabGoTa, BEIITOIHEHHAS IIOJHOCTHIO 0€3 OMMOOK 1 HEI0YETOB

YPOBEHb
«XOpOouIo», IOBBIII€HHEBIN Pa60Ta, BBIITOJIHCHHAA ITOJHOCTBIO, HO IIPpH HAJIW4YWU B HEH He
YPOBEHb 0osee ogHON HerpyOoi OMMOKK W OAHOTO HelodeTa, He Ooree

JIByX HEI0UETOB

«yIOBJIETBOPUTEIBHOY,
IIOPOr'OBBIN YPOBEHB

OOyuaromuiics NpaBWIbHO BBIOJHWI He MeHee 2/3 Bcei
paboThI MM TOMYCTHII He OoJiee OHOM rpy0oil omHOKK U IBYX
HEJI0YEeTOB, He OoJjiee oHOM rpy0oil 1 oJHON HErpy0Ooil OImOKH

«HEYIOBJIETBOPUTEILHO»

OOy4aromuiicst IpaBUIIBHO BBIITOJIHEHO MeHee 2/3 Bceil padoThI

4.3.4. Kputepuu olleHKH YCTHOIO ONpoca

OneHka, ypoBEHb

Kpurepun

«OTIMYHOY, BBICOKHH ypO-
BEHb

BricTaBnsiercs, eciu OOydYarolIMiicss MOCIeq0BaTEIbHO, YETKO,
CBSI3HO, 00OOCHOBAHHO M 0€30IMO0YHO M3JIaraeT y4eOHbI MaTe-
pHuaj; AaeT OTBET B JIOTMYECKON MOCIEA0BaTEIbHOCTH C UCIOJb-
30BaHMEM NPUHITOM TEPMHUHOJOTHH; IMOKA3bIBAET MOHUMAHUE
CYIIHOCTH PAacCMAaTPUBAEMBIX TOHSTHH, SBICHUM U 3aKOHOMEP-
HOCTEH, TEOPUI, B3aUMOCBSI3€1; YMEET BBLACIATh TJIABHOE, CaMO-
CTOSITEJIbHO TMOATBEPXkIaTh OTBET KOHKPETHBIMU IPUMEpPaAMH,
dakTaMH; CaMOCTOSATEIILHO aHAJIM3UPYET M 000OIIAET TECOPETH-
YECKUW MaTepuall; CBOOOJHO YCTAaHABJIMBACT MEXKIPEIMETHBIC
(Ha ocHOBe paHee NMPUOOPETEHHBIX 3HAHWN) U BHYTPUIPEIMET-
HBIC CBSI3U; YBEPEHHO U O€30IIMOO0YHO MPUMEHSET MOJyYCHHBIC
3HaHUS B PEIICHUU HOBBIX, paHEe HE BCTPEUABIIMXCS 3a/]a4; pa-
UOHAJIBHO HMCIOJIb3yeT CIpaBOYHbIE MaTepHaibl, Y4eOHUK, 10-
MOJIHUTENbHYIO JIUTEPaTypy, NPUMEHSIET YIOPSIJAOYEHHYIO CH-
CTeMY YCIOBHBIX O0O3HAUEHUU TMPH BENEHUH 3amuceid, Compo-
BOXK/IAIOIIMX OTBET; JIONMYCKAeT B OTBETE HEIOUYETHI, KOTOPHIC
JIETKO MCIIPABJIAET MO TPEOOBAHUIO TPEIIOTaBATEIIS.

«XO0po1mIo», MOBBIIICHHbIN
YPOBEHB

BeicTaBisiercsi, eciii 00y4yaromMHACs MOKa3bIBa€T 3HAHHE BCETO
U3YyYCHHOTO y4eOHOro MaTepuana; JaeT B OCHOBHOM IPaBHIIb-
HBII OTBET; y4eOHBI MaTepHuas u3jaraet B 000CHOBaHHOM JIOT H-
YECKOW TOCIIEIOBATEIBHOCTH, IPA ATOM JOMYCKAET OJHY HErpy-
Oyro ommOKy UM He OoJiee IBYX HEIOYETOB B MCHOJIb30BAHUU
TEPMUHOJIOTHH y4eOHOTO MpeaMeTa, KOTOPhIE MOXKET UCIPABUTH
CaMOCTOSITEIILHO; aHAIM3UPYET U 0000IIaeT TEOPETHUECKUN Ma-
TepHUall; COOJIFOIaeT OCHOBHBIC TPaBUIIa KYJIbTYPbl YCTHOW pEYH;
NPUMEHSET YHOPSJAOYCHHYIO CHUCTEMY YCJIOBHBIX 00O3HAauYCHHI
IIPY BEJACHHUH 3aIHCEH, COITPOBOXKIAFOIINX OTBET.

«Y IOBIIETBOPHUTEIILHOY, Oa-
30BBbII YPOBEHb

BricTaBisiercs, eciii 00y4aroImuics: JEMOHCTPUPYET YCBOCHHUE
OCHOBHOT'O COJI€p)KaHUs y4yeOHOro Marepuaia, UMeeT Mpodesbl,
HE NPENsITCTBYIOLIME JalbHENHIIeMy YCBOEHUIO YueOHOro Mare-
puana; IpUMEHsIeT MOJTy4YeHHbIE 3HAaHUS IIPU OTBETE Ha BOIMPOC,
aHaIM3€e MNPEAJIOKEHHBIX CHUTyaluil 1o oOpasily; AoIycKaeT
OMMOKH B UCIIOJIB30BAaHUU TEPMHHOJOTHH y4eOHOTO MpEAMETa;
MIOKa3bIBAaeT HENOCTATOYHYI C(HOPMHPOBAHHOCTh OTAEITBHBIX
3HaHUW U YMEHUH; BBIBOABI U 000OIIEHHS apryMEHTUPYET cliabo,
JIOMyCKaeT B HUX OMIMOKM; 3aTpyAHsETcA MpU aHaiu3e u 0000-
HIeHUU Y4eOHOro mMarepuasa; 1aeT HeMOJIHbIe OTBETHl Ha BOIPO-

30




ChI IIPENOJIaBaTelsl NI BOCIIPOM3BOAUT COZIEPKAHUE paHee MPo-
YUTAHHOTO y4eOHOro TeKCTa, c1ad0 CBS3aHHOIO C 3a/JlaHHBIM BO-
IPOCOM; MCIIONb3YyEeT HEYHOPSAOYCHHYIO CHCTEMY YCIOBHBIX
0003HaueHUN IPU BEJICHUU 3aMHUCEN, CONPOBOXK/IAIOIIMX OTBET.

«HeynoBneTBOpUTEIBEHO,
HU3KHUI YPOBEHb

BrictaBnsiercs, ecinu o0ydaromuiics: HE packpbll OCHOBHOE CO-
JepkaHue y4eOHOro Marepualia B Ipeaeiax MOCTaBJICHHBIX BO-
MPOCOB; HE YMEET MPUMEHSITh UMEIONINECs 3HAHUS K PEIICHUIO
KOHKPETHBIX BOIIPOCOB H 3aJ1a4 0 00pas3ily; JOMyCKaeT B OTBETE
Ooree IBYX rpyObIX OMMOOK, KOTOpPBIE HE MOXKET UCIIPABUThH Ja-
JKe ITPU MTOMOIIM O0YYAIOIIMXCS ¥ MTPEnoaBaTers.

4.4. OueHoYHbIEe CPeCTBA 1JI MPOBEACHUS TEKYIIero KOHTPOJS yCleBaeMOCTH
Bomnpocs! 1151 KOHTPOJBHBIX PadoT
1. PesynbTaToM okpyrieHus yucia 1,1763 ¢ TOUHOCTHIO 10 COTHIX SIBJISIETCS YUCIIO:

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

2. BeinosHuTe 1€MCTBUS:
0l g 1.2
8 8 15 15

3. Bemonnute aeiicrus: 1,2 +(1,05—0,4-1,5).

4. BRIIOJIHUATE EJICHUE: 11% 13—,

4

5. HalinuTe 3HaY€HNE BBIPAKEHUS:

2
2) (3y5 :

15
6) V35 27 5%

15 1 1

6. Ynpocrure: a®63a’e ©

Slw
L
o

7. Yopoctute: 4624 ;| a

3 5 5 1
8.Ympocture: g4g24 ;| ql2¢ 8

9. Beruucnure:
a)(5+i)—2+3i),
A

o )
)1+i

10. Haiiaure 00acTh onpeeleHus GyHKIMHA ¥ 00JacTh 3HaYeHui QyHKuun y = V16— x° .
11. TIpoBepbTe GYHKIIMIO HA YETHOCTD ¥ = X'+ X.

12. Haiinute Hynmu GpyHKIMHA Y

:xVx—l_

13. Tlo rpaduky HexkoTopoi Gpynkuuu y= f (X) HaliiuTe MPOMEXKYTKH BO3pACTAHUS
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14. Tlo rpaduky pynkuuu y= f(X), H300pakeHHOMY Ha PHCYHKE ONPEACIHTE, IBISICTCS JIH
(byHKIUS YeTHOH nin HedeTHOW. OTBET MOSICHUTE.

a)

y“

6
yll )

-]

1 X
01
T) I
Y4 /
1 /
B AR
0 X
E_—‘

15. ITo rpaduky dyukipu y= f(X), n300pakeHHOMY Ha PUCYHKE OIpeIenTe:
a) MPOMEXYTKH BO3paCTaHUs U yOBIBAHUS JaHHOW (pyHKINU;
0) ec HaMEHbIIIee 3HAUCHUE;
B) Hy/lU (QyHKIUU.

16. HalimuTe MHOXECTBO 3HaUe€HUH ()YHKIINH:

a) y:2X—2;
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1 X—2
o2
1 X+1
B) Y=—(§j :

17. Haiinurte obnacts onpeneneHust QyHKIUN:

a) y=log,(2x—6)
6) y =log, (1-4x)

3
18. Pemute ypaBuenue: 10gz(2x-1) = 3.

19. Pemire ypaBHEHHE: 271 = 8i1

34

1
—log
20. Beruuciure: 32

1
21. Pemnre HEpaBeHCTBO: 82 > =

22. Boruncnmre: 16%°°91°

23. Pemmte HepaBeHcTBO: 10g4(7 — X) < 3.

24. Pemmre ypaBuenue: 752 — 14 - 7* =5,

25. Pemmre Hepasenctso: logzy (x— 1) < logz 2 + logy 3.
26. Haiinute mpou3BOaHYIO PYHKIIUU: y = X + e,

27. HaiijiuTe 3HaY€HHE TPOU3BOJHON QYHKIIMKU: ¥ = €* B TOYKe Xo = 0.

28. Haiigure npous3Boanyo GyHkuuu: y = et

29. Pemmte ypaBHEeHHE: €OS5X —c0s9x = 3sin 7X,

30. Peumite ypaBHeHue: Si_n 2X = \/E -sinX. _
31. Peumte ypasuenue: SINDX - COS3X = SIN6X - COS2X.

i . 3
32. Pemute ypaBHEHHE: 0052 X —3SINX-COSX = sm7.

33. Pemmte ypaBHeHHe: 5sin® X — 400sX - SinX + 300s° X = 2.
34. Petnte ypaBHEHHE: \/éCOSZ X —sinX-cosx =0,

. 2
35. JIOKaXHUTE TOXKIECTBO: 1-sin 2a _ (1—'590!} .

1+sin 2a  \1+tga
36. JlokaxuTe TOX1ECTBO: {( (z +a)= M .
4 cos2a

377. JIoKaKuTe TOKIAECTBO: 1 _ gin? o — cos? o = }Sinz 20"

38. TMom kakum yrmoM k ocu  OX HakiIoHeHa KacaTesbHas, TpPOBEJICHHAs K KPHBOM

y:X3—x2—7x+63Tquy M0(2, —4)?
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Inx +2

39. Haiitu ToukH S5KcTpemyma GyHKuuu: V =

X
40. Nokasate, uro dyukus Y = X + 5 BO3PAcTaeT Ha BCEii YUCIIOBOM MIPSMOIA.
1+ X
41. lano: ¢ (X) _ 2 4 2. Haiit cymmy kopHent ypaBHeHuUst f (x) = f ’(x)-

2—X

42. Uccnenyiite GpyHknuio y = x° — g x? +3 Ha MOHOTOHHOCTh U JKcTpemyMbl. Haiigure

HauOonbIIee 3HaYeHHe GyHKIUK Ha oTpeske [—1; 1].
43. Beluucnure MHTErpai:

2 , 2
a) I[ZX —4x+—2jdx
1 X

0) [(vx —/x)dx

sin 3xdx

ey | 3

B) 0
44. BoIYuCIHTE IUIOMAb (UTYPBI, OPPAHMYCHHON THHAAME: Y =6+ X — X2, Yy =6—2X.

45. Ioctpouts ceuenne BKL. Touku K u L — cepenunst pedep. Jlokaxkure, 4To HOCTPOECHHOE

CEUeHHE — MapauIesIorPamMM.
Bl Cl

N RN
"N

A D

46. Haiigure nnomans rpanu ADC. Pebpa AB, BD, BC — paBHBI U Bce IUIOCKHE YIIIBI IPU
BepinHe D — npsimble.
D

B
47. B ocaoBanuu nupamusl SABCD napamnenorpamm. [IpoBectu ceuenue yepes peopo AD u
touky K peopa SC. O0bsicHUTB, KaKkasi (pUrypa moxydunach B CEUYCHHUH.
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D

48. IToctpouTts ceuenne miockoctbio PTN, rae Touku P u T — cepenunsl pedep AS u BS.

OO0bsacHUTH, Kakas (Gurypa noay4yusiach B CEYEHUU.
S

B

49. IToctpouTts ceuenne miockoctbio NMP.
M

N

50. I[Toctpouts ceuenue ACP, rae P — cepennna pedpa. O0bsICHUTD, Kakasi (GUTypa MOITydniach

B CCUCHUMU.

Bl Cl
P
D1
Al M
K

B C

A

YcTHbli onpoc

1. Uto Takoe 0OBIKHOBEHHAsI Ipo0b? 3amuch 0OOBLIKHOBEHHOH qpoOou. OCHOBHOE CBOMCTBO
npoOu. IlpuBectu npumepsl.

2. CnoxeHue ¥ aeneHue oOBIKHOBEHHBIX Jpo0eii ¢ pasHbIMU 3HaMeHaTensiMu. [IpuBectu
TIPUMEDHI.

3. YMHOXEHHE U BBIYMTAHHUE OOBIKHOBEHHBIX JpO0OEd C pa3sHbBIMM 3HAMEHATEISIMH.
[IpuBecTu nmpumepsl.

4. Yro Ttakoe necatuyHas 1poos? 3anuce necatnyHon 1poou. [IpuBectu npumepsl.

5. CnoxeHue u AelieHue NeCITHUHBIX Apobeii. [IpuBecTr mpumepsl.

6. YMHOXEHHE U BbIUMTAaHUE IECATUYHBIX Apobeii. [IpuBectu nmpumepsl.
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7. Yto Takoe anredpanyeckas 1poos. [IpuBecTu mpumepsl.

8. OcHOBHOE CBOMCTBO ainredpanueckoil 1podu. [IpuBectu npumepsl.

9. Cnoxenue u nenenue anredpandeckux apodeit. Ilpusectu npumepsl.

10. Beruntanue u yMHOXKEHUE anredpandeckux apooeit. [IpuBectu mpumepsi.

11. Yto Takoe creneHb ¢ HaTypajJbHBIM MoKa3aTeneMm? CTeneHb MOJ0KUTENIbHOIO Ynciia
¢ mo0pIM TokazaTeneM. CTeneHb OTPUILIATEIBHOrO YHCJA C YETHBIM MoKazareneM. CTeneHb
OTPULIATEIBHOIO YHUCJIA C HEUYETHBIM MOKa3aTeneM. [IpuBectu npumMepsl.

12. CpolicTBa cTeNeHN ¢ LeabIM NokasarteneM. [Ipusectn npuMepsl.

13. YUro Ttakoe ypaBHeHue? KopHu ypaBHeHusaA? YUTO 3HAUYUT pEIIUTh YypaBHEHUE?
[IpuBectu mpumepsl.

14. Anroput™ pemienus ypasHeHuil. [IpuBect npumepsl.

15. Anroput™ pemieHust ApoOHoro ypasHeHus. [IpuBectu npumepsl.

16. KBanpatHslit KopeHb. ApupMeTHUECKH KBapaTHBIN KOpeHb. [IpuBecTu npuMepsl.

17. CBoiicTBa apuMeTUUECKOT0 KBaApaTHOro KopHs. [IpuBecTy mpuMepsl.

18. VpaBHenue x° = a i ero KopHu. [[pHBECTH IPEMEPBL.

19. CroiicTBa KkBajipaTHBIX KOpHel. [IpuBectu npumep.

20. KyOuueckuii kopeHns. [IpuBectu npumepsl.

21. NaiiTe onpeneneHrue YMCIOBON (DYHKIIHH.

22.Yro Takoe apryMeHT QpyHKUnN?

23. Yto Ha3bIBaeTCs 00JIACTHIO ONPEACICHUs PYHKITUU?

24. Yto Takoe 001acTh 3HaYCHUS QyHKIUU?

25. Yro Ha3biBaeTcs rpa@ukomM QyHKIHH?

26. Kakue npeodpazoBanus rpa¢pukoB ¢pyHkiuii Bel 3Haere? [lepeunciure.

27. Naiite onpenenenre 4ETHOU PyHKITNH.

28. Kakas ¢yHKIus Ha3pIBaeTcs HEUETHOM?

29. HazoBuTe 0COOEHHOCTH Tpauka 4ETHON (HYHKITUH.

30. KakoBa ocobeHHOCTh rpaduka HEIETHON QYHKITHH?

31. Kakas ¢pyHKIUS Ha3bIBaeTCS MEPUOINICCKOM ?

32. Kakas ¢pyHKIHS Ha3pIBa€TCS BO3pacTaroleil Ha MHOXKecTBe P?

33. Kakas ¢yHKIMs Ha3pIBaeTCsl yObIBArOIICH Ha MHOXKeCTBE P?

34. Kakas Touka Ha3bIBaeTCsl TOUKOH MUHUMYMa GyHKIUN?

35. Kakas Touka Ha3pIBaeTCsl TOUKONH MakcuMyma (QyHKIHU?

36. Kak Ha3bIBalOTCSI TOUKM Max U min?

37. ChopmynupyiiTe onpenenenue jorapudma, OCHOBHbIE CBOWCTBA JIOrapu (PMOB.

38. Uro Takoe paguaHHas Mepa yria?

39. ChopmynupyiiTe OCHOBHBIE TPUT OHOMETPUUECKUE TOXKIECTBA.

40. Penienue npocTedmx TPUrOHOMETPUUECKUIN YpaBHEHUH.

41. [laiite ompeneneHue MpPOU3BOMHON (yHKIHMH, CPOPMYIHPYHTE OCHOBHBIC MpaBHUIIA
I epeHIupOBaHHUS.

42. YpaBHeHHE KacaTeJIbHON K rpaguKy QyHKLIHH.

43. ChopMyarpoBaTh CBOWCTBA Mapajuieienueaa

44. Jlatb onpenenenue Terpasapa. HazBath ero ajnemMeHTsbl

45. Jlath onpenenenue napamienenumnena. HazpaTe ero sneMeHTh

4.5. OueHo4YHBbIE CPEACTBA /sl IPOBeIeHUs MPOMEKYTOYHOM aTTecTaluu
Bonpocs! gas nudpdepeHIMPOBAHHOTO 3a4eTa
1. Ilenple 1 paniuoHaJIbHBIC YHCTIA.
2. JleificTBUTEIbHBIC YK CIIA.
3. [IpuOmmKeHHbIE BBIYUCIICHUS .
4. KoMIJIEKCHBIC YHCIIA.
5. Apudmerndeckre onepamnuy Hal KOMIUIEKCHBIMUA YU CIIaMH.
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6. O6nacte ompeneneHUss ¥ MHOXXECTBO 3HAueHUU; Trpaduk (GYHKIHH, MOCTPOCHUE
rpaukoB QyHKIUHN, 3aJaHHBIX Pa3JIMYHBIMU CIOCOOAMH.

7. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh (DYHKLIUH.

8. Obnactp onpeneneHus U 001acTh 3HaYEHU 00paTHON QYHKIUU.

9. I'paduik oOpaTHOM PYHKIINH.

10. Kopenb n-oii cTeneHwu.

11. KopHu HaTypaibHOW CTENEHU U3 YKCIia U X CBOMCTBA.

12. IIpeobpa3oBanue UppalluOHATBHBIX BRIPAXKCHUH.

13. Crenenu ¢ panvoHaIbHBIMU MOKA3aTEJIMHA, UX CBOWCTBA.

14. TIpeobpa3oBaHue CTEMEHHBIX BHIPAXKEHUI, HCIIOJIb3YS CBOMCTBA CTEMEHEH.

15. Crenenu ¢ neliCTBUTECIBHEIME ITOKA3aTEIIMM, UX CBOMCTBA..

16. Jlorapudm. OcHOBHOE JTOrapru(PMUIECKOE TOKIECTBO.

17. lecaTndHbIe U HATYpAIbHBIE JTOTapH(MBI.

18. IlpaBuna nercTBuii ¢ JorapuGmMamm.

19. Onpenenenuie mokazaTeabHON (QYHKIMH, €€ CBOWCTBA U TpaduK.

10. Onpenenenus aorapugmuueckoil GyHKINH, €€ CBOWCTBA U rpaduK.

21. Pemenue mnpocTeHIMX MOKa3aTENbHbIX U JIOTapU(MHUUECKUX YpaBHEHUH H
HEpaBEHCTB.

22. PagnaHHas Mepa yria.

23. CuHycC, KOCUHYC, TAHI'€HC U KOTaHT'€HC YuCcJa.

24. OcHOBHbIE TPUT'OHOMETPUUECKUE TOXK/ECTBA.

25. ®opmybl IPpUBEACHUS.

26. CHHYC 1 KOCUHYC IBOMHOIO yIJa.

28. ApKCHHYC, apKKOCUHYC, ApKTAHT€HC YUCIIA.

29. IIpocreiimme TPUrOHOMETPUUECKUE YPABHEHHUS.

30. Tpuronomerpuueckue GyHKIHH, HX CBOMCTBA U TpadUKH.

3aganus 1 AudpepeHIMPOBAHHOIO 3a4eTa
Saganue Ne 1. Ynciia ¥ BLIYMCJICHUSA

1. BemmomHuTe NefcTBUA: 81 L2 ﬂ _3

2. Brimonaure neiicreus: 13 3,

4 7
3. Boimosute neucrBusa; — - 1 - i .
8 9 16
4. BEIIOJIHUATE OEiCTBUA: 8’74 .
28-12

5. lano: z; =3+i, z, =—1+3i, TOraa MOAYJb IPOU3BENEHHS | Z, - Z, | PABEH ...

6. KommuiekcHoe umcino 1+2i B Tpuronomerpudeckoit dopme r(cosq+ising) nMeer
MOJZyJlb, PABHBIH ...
1)5
2) /3

3)1

9 V5
3aganue Ne 2. @yHKIMH, UX CBOCTBA U rpadukn
1. Ha ogHOM U3 cienyroumx pucyHKOB U300pakeH rpaduk HedeTHON QYHKIIUU. YKaXUTE 3TOT
PHUCYHOK.
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) Ay 2 Ll

<Y

3) [T

2. YKaXUTE€ MHOKECTBO 3HAYCHHI
GbyHKIIUH, Tpa@HUK KOTOPOH N300paKeH
Ha PUCYHKE.

D[-3;7)

2) [-3;, —2] U [2; 5]

3) [—4; 3]
4) [-4; -1)u(-1 3]

3. Haiigute o6nacts onpenenenus Gpynkuun | (X) =

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

2) [0; + )

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

4. Vkaxute rpaduk QyHKIMH, BO3pacTaromiei Ha otpeske [—3; 2].
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1)

3) y

5. Ykaxure rpaduk HEeUETHOW QYHKIIHH.

vy A
1
0
-1/ ]_ X
-1
1)
y A
17 1 R
.10 X
2)
y A
1L
0
2 X
Ve
[
[
3)
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4)

3aganue Ne 3. Kopuu, crenenu u JiorapupmMbl
1

1
9m2.m 2

m—3

1. Yopocrure BblpaxeHueE:

1) 9m’
2) 9m
3)9
9
) —
2. Borunciure: V48-27 .
1) 36;
2) 18;
3) 6;
4)12.

2 4
3-

3. [pescTaBbTe B BH/E CTCIICHH BhIpaxkeHne: 53 -5
8

1) 259

8
2) 59
3) 25°
4) 5°

3
4. Beruncmre: 252 —0,25.

1) 37,25;
2) 14.75;
3) 124,75;
4) 26,25.

5. YIIpocTUTE BBIpaKEHHUE: 3\] 25b2 3 5b4 :

1) 5h?
2) 25b

3) 3\/ 52
4) 5b

6. Haiinute 3HaYeHHE BBIPAXKEHUS |Og5 b, ecin Iog5 b3 =9.
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1) 27,
2) 6;
3) 3;
4)12.
7. Beruucimre: log, 0,04+ 2log, 5.
1) 0;
2) 3;
3)-1;
4) logy5.
8. Haitute snauenue log, (9b), ecnmlog; b =5.
1) -8;
2) 10;
37,
4) 25.
1

0,5x-1
9. Vkaxxute IpoOMEXyTOK, KOTOPOMY IIPHHAMIEKNAT KOPEHb YPaBHEHUS [—j =4.

1) [-3-1);
2)[-1;1);
3) [1; 3);

4) [3; 5).

10. Vkaxxute npoMeKyTOK, KOTOPOMY ITPUHA/JIEKUT KOPEHb YPABHEHUS
log, (x +1) = log, (3x)

1) (— 00, — 1)

2) (-1;,0)

3) [-1,0]

4) (0; + oo)

11. Cpenu 3aaHHBIX (YHKIMI yOBIBAIOIIUMU SIBIISIFOTCS:

P X
1) Y1=(§j
1 X
2%:~(3)

=X
3) y3 =3
X+3
T
4) Y4 = —(gj
5) y5 — 2X+1 _3
6) Yo = —2%

12. Vkaxwute rpaguk Qynkimu, 3aannoii popmynoit  y =0,5".

1)




. X
13. YKakuTe MHOXKECTBO 3HaYeHud Gpynkimu: Y =2" + 5.

1) (5; + );
2) (0; + 0);
3) (= o0; + 0);
4) (7; + o).

14. Jlorapupmuueckoii He siBisieTcss GyHKIMS, 3aJaHHas GOPMYJIIOii:

1) y:Iogix

)
2) y=log ;/x
3) y=27"

4) y =log, |X]

5) y= Iogﬁ X

6) y =loggs (—x)

15. JIng kakoi H3 YyKa3aHHBIX (YHKIHUM O00JIACTBIO ONPENCIICHUS SBJISACTCS IMPOMEKYTOK
(2;+oo)
1) y=log,(x—-3)

(
X
2) y=I —
e
3) y=log,(2-x)
4) y=log,(x-2)
5) y=Ilg(2-x)
16. Ykaxxute puCyHOK, Ha KOTOPOM M300paxeH Irpaduk GyHKIUU
a) y= |Ogl X
4
6) y=Ilog, x.
1)
A y
1'_\ -
o1 1
2) y
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3)

tr
1+
0 \ >
4)
A‘y
L/
0/1 > ¥
5)
AV
11L /-‘
o >

17. ®yHkIus 3a1ana rpauKoM:
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VKax)uTe 06JIaCTh ONPE/IETEHNS:
1) (~e0i+0)
2) (0;+)
3) (0]
4) (L +x)
5) [L+)
18. VkaxuTe Bce 3HAUEHHS APryMeHTa, TIpH KOTophIX Gynkmus Y =10 (X + 2) +1g (3 — X)

onpeacicHa:
1) (-2;3)

2) (—o0;=2)U(3;+0)

3) (~2+)

4) (:3)

5) (3;+)

19. Haiiaute MuO)ecTBO 3Hadenuit pynkuun Y =0,5+10g,, X :

1) (—oo;+oo)

2) (—00;0,5)

3) (O,5;+oo)

4) (—oo;O,5)U(0,5;+oo)

5) (0;+x)

20. T'paduk pynxuun Y =100, X moxer 6btb monyuen us rpaduka pynkuun Y = log, x:
3
1) cuMMeTpuYHBIM OTOOpAXKEHHUEM OTHOCUTENHHO ocu Oy ;
2) CHMMETPUYHBIM OTOOpaKEHNEM OTHOCUTENLHO ocu OX ;
3) cxatveM OTHOCUTEIbHO ocu OX ;
4) pacTsKe€HHEM OTHOCUTENbHO ocu OX ;
5) ocTaHeTcs TeM XKe.
21. Ha oqHOM U3 pUCYHKOB M300pakeH rpaduk GyHKuuu Yy = I0g3 X.

VYKaxuTte 3TOT pUCYHOK.
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YA
|
1|\
X
ol 1 g
1)
YA
1 i
0l /1 X
|
2) I
yA
1
ol 1 x
3)
yA ]
|
1
o1 x
4)

3aganne Ne 3. OCHOBBI TPHTOHOMETPHHU
. . T
1. Ynpocrure Beipaxkerne Sin o Sin 2ot + COS(E + o) + COS oL COS 20 .

1) 0;

2) 2cosa,

3) cosa + sina;
4) cosa — sina.

2 2

2. YrpocTuTe BbIpaKeHHe 3C0s” X+3sin” x—6.
1)1,
2) -5;
3) 3;
4) -3.
1

T
3. Haiimure tg o, eci COSL=—= H© —E<0!< 0.

J5

1) 0,5;
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2) 2;

3)-0,5;

4) -2.

L]
>

T
4. Pemite ypaBHEHUE COS(E + Xj =

17T
”1€+7zn, nez

1) (—1)

2) i%+27zn, ne’Z

17T
”1§+7zn, neZz

3) (1)

4) (—1)”%+7m, neZ

5. Pemmre ypaBHeHue SiN3X = % .
) (-D)"-L+Zn nez
27
2) + L2 +%%n nez
) 18 3
) (D"-E+Ln nez
27
4) +Z £y npnez
) 9 3

8. Haitnmute kopeHb ypaBHeHHUs SIN2X — 4C0SX = 0, mpuHayiekauii orpesky [27; 3x].
y I

3

on
2) 2

On
3) 4

13n
4 6
9. Ykaxute Haubonbiee 3Hauenne Gpyukuun Y =1—C0OS3X .
1) 1;
2) 2;
3)0;
4) 4.
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10. Ha pucynke n3obpaxeH rpadpux GyHKIHH:

: T S :
IR AVE VS B TS

3 2 2. 2

1) Yy =CtgX;

2) y=sinx;

3) y=19x;

4) 'y =-1gx;

5) y=tg2x.

11.YéTHas unm neuérnas pynkmus | (X) =1+Cc0SX?

1) uérHas;
2) Heu€THas;
3) Hu 4€THAsI, HU HEYETHASL.

12. Haitnure MHOXKECTBO 3HaYeHUH QYHKIIUU y =SiNX+2 .

1) [-1;1];
2) [0; 2J;
3) [1; 3];
4) [2; 3].
Bomnpocs! A5 3k3aMeHa
1. Ilpenen nocnenoBarenbHocTH. [Ipeaen dyHKum.
2. IlonsiTve 0 NpouU3BOIHON QyHKLNHU, €€ F€OMETPUUECKUN U (PU3UYECKUI CMBICIL.
3. IlpousBoaHBIE CYMMBI, PA3HOCTH, IPOU3BEAEHHUS, YACTHOIO.
4. IIpou3BoJHbBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.
5. YpaBHEHUE KacaTeIbHOM.
6. Bo3pacranue u yobiBaHue PYHKIIUU. DKCTPEMYMbI (QYHKIIUH.
7. Bropast npou3BoIHas, €€ TEOMETPUYCCKUIN 1 (PU3NIECKUIA CMBICI.
6. [IpuMeHeHne npou3BOAHOM K HCCIIEA0BaHNIO (DYHKIUN U TOCTPOSHUIO TpaUKOB.

O

. [Ipumeps! nCHoBb30BaHUS MPOU3BOAHON U HAXOXKACHHSI HAWIYUIIEro pelieHUus B
MPUKJIATHBIX 3a/1a4ax.

10. ITepBooOpa3Hasi, MpaBUIIO HAXOXKEHHUS, OCHOBHOE CBOWCTBO MEPBOOOPAZHOM.

11. HeonpeneneHHsblid U onpeeeHHbII 1 UHTerpal.

12. ®opmyna HeroTrona—JleitOHuna. Beiuncnenue nHTErpaios.

13. IlpuMeHeHne OMpeeIeHHOro HHTerpaa A HaX0KIeHUs TUIOIIa i KpUBOJIMHEHH Ol
Tparneuuu.

14. PaBHOCUIBHOCTDh YPaBHEHHUM.
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15. OcHoBHBIE MpHEMbl PELICHUs ypaBHEHMH (pa3/loK€HHE Ha MHOXKHUTENH, BBEICHHE
HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, IpaUUECKUN METO).

16. Cucremsl ypaBHEHUH. PABHOCHIBHOCTD CHCTEM YPaBHEHUM.

17. PaBHOCHIIBHOCTH HEpaBeHCTB. O0JIacTh 1OMYCTUMBIX 3HAYEHHUH HEPaBEHCTB.

18. OCHOBHBIE TPUEMBI PEIICHUSI HEPABEHCTB.

19. OcHOBHBIE MOHATHSI KOMOMHATOPUKH.

20. 3agaun Ha MOCYET YKCIIa pa3MELIEHUH, IEPECTAHOBOK, COUETAHUI.

21. CoObITHE, BEPOATHOCTD COOBITHS, CI0KEHUE U YMHOXEHHE BeposTHocTel. [TonsTue
0 HE3aBHCHMOCTH COOBITHIA.

22. IlpencraBieHue NaHHBIX (TaOJNWIBI, aUAarpamMmbl, rpaduku), BbIOOpKA, CpeaHEe
apudmernueckoe, Meanana, Mmoaa psaaa. [lonaTue o 3agauax MaTeMaTH4ECKONW CTATUCTUKU

23. B3auMHO€E pacrnojoKeHUe NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

24. CnoxxeHHe M BBIYMTAHHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha yucio. KoMiiaHnapHble
BEKTODA.

25. KoopauHaThl TOYKU M KOOPAMHATEI BEKTOpa. CKaJlsIpHOE TPOU3BENECHUE BEKTOPOB.

26. IIpusma. IIpsmas n HakinoHHas npusma. [IpaBunbHas npusma.

27. apannenenunen. Ky6.

28. I[Impamupa. [IpaBriibHas nupaMua. Y cedeHHas nupamuaa. Terpasp.

28. [lunuuap 1 KOHYC. Y CEYEHHBIN KOHYC.

29. llap u cdepa, UX ceUCHUS.

3ananus Ui IK3aMeHa
3aganue Ne 1. Hayajna mareMaTH4eCKOro aHAJIM3a

1. Haiizure npomnsBoxnyto ¢pyrakumn Y = (X —3)COS X .

1) y'=cosx+ (x—3)sinx

2) y'=(x—3)sinx—cosx

3) y'=cosx—(x—3)sinx

4) y'=—sinx

2. Ha pucynkax nzo0paxensl rpaduku pyHKINN U KacaTeNbHbIE K HUIM B TOYKE @. YKaXHUTE
(GYHKIHIO, POU3BOIHAS KOTOPOW B TOYKE a paBHa 1.

Ay /
y=f(x)/
// T
7/ a_lo X
7 il
1)
A
y
y:;(x
1 /
o> a ~
11 X
2)
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A
y
i’——-
y=h(x)
1
vl .
g a X
=1
3)
Ay
J
1
-1 1 N o
10 a X
=1
{
y=—PW)
4)
. . x —18
3. Haligure 3Ha4eHME IPOU3BOAHON QYyHKIMH Y = B TOUKE X, = — 3.
X

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

4. Haiizure npon3BoaHy0 QYHKINH Y = e* + 3X2 .

X-1 1 6x

3

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

5. @ynknus y = f(X) 3amana Ha npomexyTke [—6; 4]. YKaxuTe IpOMEKYTOK, KOTOPOMY
MPUHAJIEKAT BCE TOUKH IKCTPEMYyMA.

1) [- 6; 0] y 1
2) [0; 4] y=1(x)
3)[-2;3]
4) [- 3; 1] \ /' &
~—

6. ITpu ABUKEHMH Tena \\ /

Q)
/7
N
o
K
X
v

npsiMoit paccrosiaue S (B _
MeTpax) OT HayaJbHOU N
JBUKEHUSI U3MEHSETCS

3aKOHY
3

110

TOYKH
I10

S(t) = E —t?+t-1 (t — Bpems nBwkenus B cekyHax). Halinure ckopocts (M/¢) Tena yepes

4 cexyHJ bl IOCJIE HaYaIa IBUKEHUS.
1) 1,75;

2) 7,5;

3) 3;

4) 9.
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7. BpruucanTe 3HaUE€HUE MPOU3BOIHON GPYHKIMK y = SIN X — 2x B Touke xo = 0.
1) 1;
2) 0;
3)-3;
4) -1.

8. Haiinute 3HaYeHne Mpou3BOAHON QyHKIMH Y = X - e’ B Touke xo=1.
1) 2e;

2) e;

3)1+e;

4)2 +e.

9. lna pynkuun y = 2 COS X HaiiauTe 1IepBOOOPA3HYIO, rpadMK KOTOPOM IIPOXOIUT Yepe3

TOUKY M(g ; 24] .

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

10.Vkaxwure neppoobpasuyio pyukuun f(X) =2 —sin X.
1) F(x) = 2x — cosx

2) F(x) = x* + c0s X

3) F(x) = 2x + cosx

4) F(x) = 2 + cosx

3aganue Ne 2. YpaBHeHMsI M HEPABEHCTBA

1. Kakoe u3 ypaBHeHUH sIBJsieTcs JpOOHO-pallMOHaIbHBIM:
2

1) X axs1=0:

3

2x% —3x
2 T3 1
3 X2 24,

2xXx+1 X
4) 2x +8=14(7—x)?
) p x° Jx-11
. FCIIUTC YPABHCHUC 2 6 2
1) 2;
2) -1,
3) 1;
4) 3.

1 1 )
3. Pemmre ypaBHeHHE — + —— =0:
X X-4

1) -2;
2) 5;
3) 2;
4)-1.
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4. Ha pucynke n3o0paxeHbl rpaduku QpyHKIIHMA
y=f(X) u y=0g(X), 3a1aHHBIX HA IPOMEKYTKE

[ 3; 6]. YkaxkuTe MHOXKECTBO BCEX 3HAUCHHUH X, JIJIS
KOTOPBIX BBINMOJHsAETCS HepaBeHcTBO f (X) > g (X).

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

(x-2)4x+3) _
x+4

D{—m—g}u[2+w)
o[
m(—m—g}u[2+w)
M(ﬂm—%}u[2+w)

5. Pemnre HEpaBEHCTBO

1 3x—7
6. Pelnte HEpaBEHCTBO (g) >0,04.
1) (- 2;3)

(=3}
3)(3; + )

o[-3

7. Pemnre HepaBenctBo 52 —1> 0.

1) —oo;zj
3
o]
3
3) E;+ooj
3

4) {2'4—00)
3’

8. Pemme nepaBencto 10g,5(2—0,5%X) = —1.
1) [0; 4)
2) (-»; 0]
3) (4; + )
4) (4; 6]
51
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3apnanue Ne 3. I'eomerpus
1. B KaKuX MIOCKOCTSIX JIEKAT OCHOBAHHUSI IPU3MBI?
a) B POTHBOIOJIO’KHBIX;
0) B JIOOBIX;
B) B Mapajlie/IbHbIX.

2. Kakoe HanmeHbI1Iee YnCI0 pedep MOXKET UMETh Tpu3mMa’?
a) 3;
0) 6;
B) 9.

3. [Ipopomxkure npemioxenne: OcHOBaHUS yceuEHHOM MUPaMUBDL. ..
a) paBHbIC MHOT'OyT OJIbHUKH;

0) moJ00HbIE MHOTOYT OJIbHUKH;

B) JII0ObIE MHOTOYT'OJIbHUKH.

4. bokoBbie péOpa MPU3MBHI. ..

a) OHU TapaJUIeIbHBI MEXKIY COOOI;

0) OHM MepIEeHANKYIISIPHBI OCHOBAHHIO;
B) OHM PaBHBI U TIApAIJICIIBHBI.

5. CkoJbpKO quaroHasieil uMeeT napavienenumnesn?
a) 4;

0) 12;

B) 6.

6. Kakoit MHOrOrpaHHHUK UMeeT 7 TpaHei?

a) CeMUYTOllbHAs TUPAMU/IA;

0) NATHYTONIbHAS TPU3MA;

B) HIECTUYTOJIbHASI MUPAMU/JIA U TSATUYT OJIbHAS IPU3MA.

7. Kakomy MHOTOrpaHHUKY IPUHAIJICKHUT cieaytomiee cBoicTBo: "KBanpaT Auaronanu paBeH
CyMMe KBaJIpaTOB TPEX ero u3MepeHuu"?

a) mapa’suieNenumneny;

0) mpsAMOMY TapaJuIeICITUIICY;

B) IPSIMOYTOJILHOMY Tapa’sijiesIenuIeny.

8. MHOrorpaHHUK, COCTaBJICHHBINA U3 MIECTHYTOJIbHUKA U IECTH TPEYTOJIbHUKOB, Ha3bIBACTCS
a) LIECTUYTOJIbHON MPU3MON;

0) MECTHUyTroJIbHON MUPaMHUION;

B) YCeu€HHOM nupaMuaon.

9. Anoema - 3710 BBICOTA ...

a) BBICOTA MTPABUIIBHOM MUPAMUJIBI;

0) BbIcOTa OOKOBOIA TPaHU NMPABUIIBHON MU PAMUJIBL;
B) OOKOBOI I'paHH J11000M MUpaMUabL.

10. B ocHOBaHMM IIPU3MBI PABHOCTOPOHHUN TPEYTOJIbHUK, & OOKOBbIE 'PAHHU -
napajuiesorpaMMbl. Takasi mpu3ma sBJsIETCH...

a) HAKJIOHHOM;

0) mpaBUILHOI;

B) MIPSIMOIA.

11. Jlansl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBHa qymHa oTpe3ka AB?
a) v 113
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b)

C)

wl &
| &l &l

[ =]
[y

d) v
e) 2432
12. VkaxuTe napy KOJUIMHEAPHBIX BEKTOPOB:
a) @(1;4;5) 4 b(0;8;-1]
by @(2;8:-1) y b(4;16;-2)
¢) @(0;0;0) 4 b(8;4;3]
d) @(1;2;2) y b(-1,2;2)
e) G(1;-3;4)  b(4;-3;1)
13. MoryT 1 BeKTOpbl ObITh KOJUIMHEAPHBIMH, HO HE PaBHBIMU ?
a) J1a;
b) Her;
C) HE JOCTaTOYHO JIaHHBIX.

-+

14. Bektop m(4;-8;6] opToroHaiyieH Bektopy 1. Ykaxute KoopaIuHaThl BEKTOPa n
a) nl—-1;-2;-3]
b) f(1;2;3]
) nl=2;2;4)
d) fl2;-2;-4)
g) Ml—2;-2;4]
15. Borauciauth KOOPAMHATHI cepearnbl oTpe3ka AB, eciu A(-10; 2; 3) u B(0; 16; -7).

a) (5;-8,2)

b) (—5;9;-2)
c) (—5;8;2)

d) (5;9;-2]

g) (—10;14;-4)

16. Uemy paBeH MOAYJIb BEKTOpPA MN , ecimu M V3;V2;V5] N 1243;342;45

a) V5
b) V13

¢ v1l
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d) v 3442
e) V2+43

17. TIpn kaxoM nonoxkutensaom N Bekropsr 031511y (=2;n+1. =21 gyroronansum?
a)-2;1;b)1;¢)1; 2;d)2;e) -2.

18. JIBa pebpa npsMOyTroJibHOr0 napaienenumneaa pasuel 10 u 3, a o6beM napasuienenumnena
paBeH 360. Haiiti muionaab MOBEpXHOCTH 3TOT0 apaJuIesIor paMMa.

19. Ecim kaxnoe pedpo Kyda yBeIMYuTh Ha 1, TO TUIOMIAb €ro MOBEPXHOCTH yBenuuuTcs Ha 90.
Haiitu pebpo xyba

20. bokoBble pedpa MPaBUIILHOM MU PaMUJIBI B3AUMHO MEePIEeHANKYISIPHBL, KaXKI0€ U3 HUX PaBHO
6. Haiitu 00beM nupaMusl.

21. PeOpa npaBWILHOTO TeTpadapa paBHbI 4. HaiiTu tuiomaas ceueHus:, MpOXO/IsIero yepes
CepeIMHBI YEeThIpeX ero pedep.

22. Paguyc ocHOBaHUS UJIMHAPA paBeH 3 cM, a ero oopasyromias - 7 cM. Haiitu miomaas
0OCEBOI'0 CEUEHHUSI.

23. lansl 1Ba mapa. Paguyc BToporo mapa B 7 pa3 MeHbLIE pajnyca nepsoro. Bo ckoibko pa3
IUIONIA (b TTIOBEPXHOCTH MEPBOT'o Iapa OOJbIIe MJIOIIAH TOBEPXHOCTH BTOPOTO?

24. Tlnomaab MOBEPXHOCTH MEpBOro mapa B 49 pa3 GosblIe 10N TOBEPXHOCTH BTOPOTO
mapa. Bo ckonbpko pa3 00beM nepBoro mapa 6osnbiire 00beMa BTOporo?

25. B umnmnapudeckuii cocyn Hamuiau 10 Ky0. cM Bozbl. B BOy MOMHOCTBIO IOTPY3UIIA 1E€TATIb.
[Tpu 5TOM ypOBEHb KUJIKOCTH B cocy/e yBenuuuics B 2,4 pa3a. Haiitu o6bem getanu (B Ky0.
CM).

3aganue Ne 4. JineMeHTbI KOMOMHATOPUKH U TEOPHH BEPOSATHOCTEH

1. Nmeercs Tpu rpynmsl CTyAE€HTOB: B mepBod 11 yenoBek, BO BTOpoi 18 uenoBek, B
Tpetheit 20 yenoBek. KomuuecTBo crmoco6oB BEIOOpA TPOMKU CTYAEHTOB, B KOTOPOW MO OJHOMY
CTYJEHTY U3 Ka)KJIOU rpyIIIbI, PABHO. ..

1.11-18-20;
2 11+18+20 .

3
3 11-18-20 :
3
4.11+18+20.
2. Hucio crmoco00B OCTAaBUTH 5 YEIIOBEK B OUEPEb PaBHO. ..

3. B cnoBe «WORD» wmensitor mectamu OykBbl. Torjga KOJMYECTBO BCEX BO3MOXHBIX
Pa3IMYHBIX «CJIOB» PABHO...

1.8;

2.16;

3. 4;

4,24,

4. B kopoOKe 6 IIBeTHBIX KapaHaamiei. Ynciao cnocodoB BEIOpATh TPU U3 HUX PaBHO...

5. Uucno cnoco0oB BEIOpaTh U3 rpynmsl B 20 CTYIEHTOB CTApOCTY U 3aMECTUTEIIS PaBHO. ..

6 U3 smuka, rae Haxonutes 15 netanel, npoHyMepoBaHHBIX OT 1 10 15, TpeOyercs BHIHYTH
3 neramu. Torjga KOJIM4ECTBO BCEBO3MOXKHBIX KOMOMHAIIMI HOMEPOB BBIHYTHIX JI€TaJIell PaBHO. ..
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151
1. —;
121
15!
2. ———;
31121
3.3,
4.151.
7. UYncnao Tpex3HAuyHBIX 4YHCEN, KOTOPblE MOXKHO COCTaBUTb M3 YETHIPEX KaApPTOYEK C
uudpamu 1, 2, 5, 7, paBHo...
8. bpocatot nB8e MmoneTsl. CoObiTHE A — «Tep0 Ha nepBoil MoHeTe» U B — «uiudpa Ha BTOpOI
MOHETE» SIBIISIFOTCS. ..
1) coBMECTHBIMU
2) 3aBUCUMBIMHU
3) HECOBMECTHBIMHU
4) HE3aBUCUMBIMHU
9. JIBa cTpenka nNpou3BOIAT 1O OHOMY BBICTpey. BeposTHOCTh monasanus B Lejb nep-
BOI'0 U BTOPOro ctpenikos paBHel 0,8 1 0,75 cooTBeTcTBEHHO. Toraa BEposITHOCTb TOTO, YTO LEJIb
Oyzer nopaxeHa, paBHa. ..
1) 0,40
2) 0,95
3) 0,55
4) 0,60
10. UrpanpHas KocTh OpocaeTcsi oAuH pa3. Toraa BeposiTHOCTh TOr'0, YTO HA BEPXHEH
I'PaHU BBINAJET HE MEHEE MATH OYKOB, PAaBHA. ..
1) 1/6
2) 1/2
3)1/3
4) 5/6
11. Ha ntunedepme ecTb TOJIBKO KYypPhI U TYCH, IIpUYeM Kyp B 4 pa3a OoJbliie, 4eM I'yCcen.
Haiinute BepOsSTHOCTH TOTO, UTO CIIy4aiiHO BEIOpaHHAS HA ATOH (pepMe MTHIA OKaKETCs
ryceMm.
1)0,4
2)0,2
3)0,5
4) 0,6
12. B crage 50 xopos. 13 Hux 15 kopoB 1-ii mopoasl, octanbHble — 2-if moposl. Haiinute
BEPOSATHOCTH TOT'0, YTO CIIy4ailHO BRIOpaHHAsI HA CTaJla KOPOBA OKa)KeTcs 2 -1 MOPOABI.
1)0,4
2)0,5
3)0,6
4) 0,7
13. Ha cknane umeeTcst 6 HHXKEHEPHBIX U 5 OyXTranTepcKUX MUKPOKaIbKYISITOPOB B O U-
HAKOBbIX ynakoBkax. Ciay4yaliHbIM o0pa3om OepyT 4 ynakoBku. HaliTu BepoSTHOCTb TOTO,
YTO B HUX OKa)KETCs 2 MHKEHEPHBIX MUKPOKAJIBKYJIATOPA;
14. B cinyyaiiHOM 3KCriepUMEHTE MOHETY Opocuiu TpH pa3a. KakoBa BeposSTHOCTB TOTO,
YTO OpeJ BhINaJ POBHO JiBa pa3a?
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Hpunaoxenue 1

JIncr neproguveckux npoBepox padoyeii nporpamMmsl

) uH(])opMamm 0O BHCCCHHbBIX U3MCHCHUAX

JIOJKHOCTHOE JIUIIO,
MPOBOIMBIIIEE TTPO-

[ToTpebHOCTH
B KOPPEKTUPOBKE yKa3a-

Nudopmarus o

Hara HUEM COOTBETCTBYIOIIMX | BHECEHHBIX MU3Me-
Bepky: ©.1.0., .
paszzesnoB pabouel mpo- HEHUSIX
JOJDKHOCTD
IrpaMMBbl
baiinosa H.B., ITpoTtokon Ha 2024-2025 yu. HET
OTBETCTBCHHAs Ne7 ot rojl MOTPeOHOCTH B
3a pa3paboTKy 17.06.2024 r. KOPPEKTHPOBKE HET
OII nocnenu-
AJIbHOCTH Pabouas nporpamma
19.02.12, no- aKTyalM3upOBaHa s
LCHT Kagenpbl 2024-2025
TOBapOBE/ICHUS y4e6HOro Toja
Y OKCIIEPTU3BI
.—,)
’/(/ &l "f/-
Baitnosa H.B.,
OTBETCTBEHHAS Ha 2025-2026 yu.
3a pa3paboTKy 5
OI1 nocrer- roJl MOTPEOHOCTH B
KOPPEKTHPOBKE HET
AJIbHOCTHU HpOTOKOH
19.02.12, no- NelO ot Her
LeHT Kadeapbl 16.06.2025 r Pabouas nporpamma
TOBAPOBE/ICHHS aKTyallu3upoBaHa s
Y OKCIIEPTU3BI 2025-2026
A yueOHOro roja
’/(/ Y "Z/"
Pemenne Yuenoro
coBeTa OT
22.12.2025 1. Ne4:
HasBanue ¢akynbrera u [TEPEUMCEHOBATD
MK (2 ¢.) 02.02.2026 r. Ot-
[Ipencenarens MK JIEJIEHUE CPEHETO
110 o61ieoopas3oBa- npodeccuoHaNbHO-
TEJIbHBIM JIUCUUILIN- ro obpazoBaHus B
Ha 3aBaymmuna H.B 22 05.2026 ®akynbTeT cpe-

224 Z

Pa6ouas nporpamma ak-
TyanusupoBaHa Ha 2026-
2027 y4eOHbIH ro11

Hero npodgeccuo-
HaJbHOrO0 00pa3o-
BaHUS,
YTBEPKJICHBI IPE/-
cegatenu [THK o
obmreobpazoBa-
TEJBHBIM H MPO-
(beccroHaIbHBIM
JUCHUTUINHAM
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