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Pabodvast nporpamma cocraBieHa Ha OCHOBAaHUHU TPEOOBAHHIA:

" ®De/epallbHOIO rocy1apCTBEHHOr0 00Pa30BaTelbHOTO CTAaHAAPTA BBICILIEro
0bpa3oBanus 10 HarpasieHnto noirotosku 23.03.02 — Hazemubie TPAHCIIOPTHO-
TEXHOJIOrHYeCKHE KOMILIEKChI, YTBEP)KIEHHOTO IPUKa3oM MHUHHCTEPCTBA
oOpasosaHus u nayku Poccuiickoit ®enepauuu Ne 915 or 7 asrycra 2020 r.

" mnaHa y4ebHoro mnpouecca H® BI'TY wum. B.I. Illyxosa mo
HaIlpaBJICHUIO MTOATOTOBKHA:

23.03.02 — HaseMHbIe TPaHCIOPTHO-TEXHOIOTHYECKHE KOMILIEKCEI
(wnp 1 HalMEHOBaHUE CTELHATBEHOCTH)

ITpoduns (cneuunanusaims):

[To/TbeMHO-TPAHCIIOPTHBIE, CTPOUTEIILHBIE, JOPOYKHBIE MAIIMHEI U 000pyA0BaHKE
(wmp 1 HaNMEHOBAHKE ClIELMATH3ALIH)
BBEICHHOI'O B zieiicTBre B 2021 rojuy.

7g

Cocrasurens (cocTaBuTeNN): 1.T.H., JOIL. i A )  T'.IO. Epmonenxo
(y4cHas CTEMeHb U 3BaHKE, NOJHCH) (MHHLManbL, Gamunus)

Paboyvas nporpamma 00Cy)/IeHa Ha 3aceIaHuu Ka(be;{pm
« 2§ » ﬁv/rnrum 20 2| ., mpoTokoa Ne

3aBenyroumit kadenpoii: 1.1.H., gou. ( T/ ) (I".1O. Epmonenko )
(yueHas cTerneHb U 3Ba}i?7110,:mncs) (MHMUMANLL, paMuina)

Pabouast mporpamma ogobpena HayuHo-MeToaHYeCKUM coBeTom HD BI'TY
uMm.B.I".IllyxoBa

% 28 % B ﬂ’fxfmc\ 202j r., mporokon Ne |
dJ
IIpencenarens K.¢.H., 1011 @ ( M.B. Yucrsxon)
(yuenas crenens u 3BaHue; moanue (Muuumnansl, pamuans)



1.  IIVIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUS IO AU CHUITINHE

K Koau HanmeHOBaHHe NoKa3arTesis OLEHUBAHMS
s Kon u HauMeHOBaHUe pesyneraTta 00yueHUs Mo AMCUMILIHHE
nna
rpyina) HaMMEHOBaHHe MHIMKaTOpa
KOMITETEHIIH
) KOMIETEHIIHH JOCTHXEHHS
i
KOMIIETEHLMH
Teoperuuec | OIIK-1. OIIK-1.1. 3HaTbh:  METOABl  JIMHEeHHOH  anreGpsl W
Kasi Croocoben I/Icno_]]b},ye'r aHAJIMTHYECKOH TeOMeTpPHH, BHMAbl M CBOMCTBa
QyHIaMEHT | IpUMEHSTH METOIEI MATPHLL, CHCTEMbI JIHHEHHbIX fmreﬁpanqecxnx
aluu
ATBHAS ecTecTBeHHOH | auddeperipanpy | YPABHEHUH, BEKTOPbI W NMHeliHble oOnepail
HaJl HHUMH; METOAbl JAW(QepeHUHaNsHOr0 |
[OJIrOTOBKA | ay4HbIe H | OTO U .
S e T—— MHTErpajibHOr0 MCUMC/IEHUS; METOMBl peLieHus
oc P nu(pGepeHLManbHBIX  YPABHEHHH MEpBOro M
PRI SElafuy, | MCERaHILL, BTOPOTO  MOPAAKOB; (QYHKLUMH  HECKONBKMX
METOALL i TEPEMEHHbIX; OCHOBHbIE MOHATHA, TEOPEMbl W
MaTeMaTH4eC | BEPOATHOCTCH H METO/1bI TEOpUU BEPOSITHOCTEH u
KOI'0 aHajli3a | MaTCMaTHYECKYK) | maTemaTHuecKOM CTATHCTHUKH; OCHOBHBIE

"
MOJE/IUPOBaH
us B
npogeccuona
JIbHOM

ACATCIIbHOCTH

CTaTHCTUKY B
pelleHny 3a1a4
npogeccroHabH
Ol JIesiTeIbHOCTH

METO/Ibl PELIEHHsA Pa3/IMYHbIX MATEMATHYECKHX
M CTATHCTHYECKHMX  3ajad, CBA3AHHBIX C
npodeccHOHATBHOM AeATEIbHOCTBIO.

YMeTh: MCIIOJIb30BATh  Arapar JMHEHHOMH
anredpsl M AHAIMTHYECKOM  TEOMETPHM;
MCCJIe0BaTh (DYHKLMH, CTPOMTH UX IpaduKu;

pewats  auddepeHUHANBHBIE  ypABHEHHMS;
MCCIle10BaTh hyHKUMH HECKOJILKMX
MEPEMEHHBIX  HAa  3KCTPEeMyM;  [PUMEHATD

HHTErpasibl K pelieHUIo IIPaKTHYECKHUX 3aJay.
HCNOJB30BaThL METO/bI TEOPHH BBPO}!THOCTGFI H

MATEMATHYECKOH CTATHCTHKH A1 peLICHHA
[PaKTHYECKHX 3ajad, - CAMOCTOATEJIBHO
HCIOJ1b30BaTh MaTeMaTUYeCKHIH arirapar,

COLCPIKALIMKCS B CHELWATbHON JiMTepartype,
PacLIMpATE CBOM MaTeMaTHYeCKUe [03HAHUS B
obnactv  NpodecCHOHANILHOR  AeSTebHOCTH,
MCIIONIb30BaTh  MHTEpHeT-pecypesl,  Google
AOKYMEHTbI, 3NEKTPOHHbIE 0a3pl Gubavorek B
CcaMOCTOSITENIbHOH paboTe.

Bnanets: 2. annaparom puddepentmansuoro, 1
MHTErpajlbHOro UCUYHCIIEHHH, anrnapaTom
TEOPHH  BEpPOATHOCTEH M  MaTeMaTH4HecKoii
CTATUCTHKH; HaBblkamMM o0paboTkM M aHanuza
JaHHBIX B mporpamme Microsoft  Excel;
HaBbIKAMH  pelieHHs  anbbepeHUManbHbIX
YPaBHEHWH MepPBOro M BTOPOrO MOPSAKOB;
HaBBIKAMH PELLCHHS 3a/a4 THHEHHOH anreGphl
M QHAIMTHYECKOH TeOMETPHM; OCHOBHBIMH
METOAAMH DpELIEHHs MAaTeMaTHYECKMX 3a/au,
CBA3AHHBIX ¢  BUJaMM M 00OBEKTAMH
npodeccHOHAILHOMN AESTEILHOCTH,




2. MECTO JUCHHUILJIUHBI B CTPYKTYPE
OBPA30OBATEJIbHOM ITIPOT'PAMMbI

1. Komnerenuusi OIIK-1. Crioco6eH npuMeHsATs €CTECTBEHHOHAYYHbIE U
O0ILIEeMHKEHEPHbIe 3HAHUS, METOIbI MATEMATHUECKOrO aHATH3a U

MOJICIIMPOBaHHMS B HpO(beCCHOHaJIBHOI\;I JeATe/IbHOCTHU

JlanHas koMreTeHIHa GOPMUPYETCS CIEAYIOMMUMHU JUCIMIUTHHAMM.

Crayus HaumeHoBaHMSA qUCHUIIMHBI
1 Matemarnka
2 Ousuxa
3 Xumus
- Teopetnueckas mexanuxa
5 DNEKTPOHMKA U JJIEKTPOTEXHUKA
6 [Ipou3sBojicTReHHAs — TeXHOIOTMYECKas TPAKTHKA
7 Brinonnenue, moaroToBka K NpoLeIype 3alluThl

KBaJIM(GHUKALHOHHON paboThI

W 3allyTa  BBITYCKHOM




3. OFbEM JUCIUILIAHBI

Ob1mast Tpya0eMKOCTb TUCIMILUIMHEI CoCTaBsier 13 3au. eMHKL, 468 yacos.
®opma IPOMEIYTOHHOM aTTecTaluy: 3a4ET, SIK3aMeH.

Buj yuyebroit paborsi’ Beero | Cemectp | Cemectp
YACOB No | No 2

O61mast TPyI0eMKOCTh JUCIMIITHHEL, Yac 468 179 289
KonTakrnas padora (ayauropusie 216 107 109
3AHATHSA), B T.'.:

JICKLIHH 102 3l 51

1abopaTopHble 0

IIPaKTHYECKHE 102 51 al

TPYIIIOBBIE KOHCYJIbTALUM B [IEPHOJ 12

TEOPETHUECKOro 00yueHus "

IPOMEXKYTOYHOMN arTecTanum”
CamocrosrenbHas paGora c¢Ty/1eHTOB, 250 72 180
BKJII0YAS HHIHBWIYAJbHbIC 1
IPYNNoOBbIe KOHCYILTAUMH, B TOM
quejie:

Kypcogoii nmpoekt

Kypcoras pa6ora

Pacyetno-rpadudeckoe 3ananue

WumBuayaibHoe ToMaliibee 3ananue 27 9 18

Camocrostensaas pabora Ha 189 63 126

MOATOTOBKY K 8y IHTOPHBIM 3aHITHIM

(JIEKIMH, IPAKTHYECKUE 3aHSTHS,

nabopaTopHbIe 3aHATHS)

DK3aMeH 36 36

' B cootBercTRIM ¢ JTHA [pe1ycMaTpHBATh
— He Menee 0,5 akageMHUueCKOT0 Yaca caMoCTOATENLHOM paboTsl Ha | yac nekumii,

— HE MeHee | akaZeMMYecKOro 4aca caMoCTOSTEIbHOR paGoTsl Ha | yac N1abopaTOPHBIX M MPAaKTHYECKHX
3AHATHIA,

— 36 akajeMHYEeCKMX 4acoB CAMOCTOATEIbHOI paboTsl Ha | 3K3aMeH

— 54 akaJeMHYECKHX YacOB CaMOCTOSTENbHOI padoThl Ha | K
MHIMBAYa/IbHbIC KOHCY/IbTALNHN H 3aLIHTY

— 36 aKkaJeMHU4YeCKHUX YACOB CAMOCTOATEbHOI pabothl Ha | k
MHIMBU/Ya/bHBIC KOHCY/ILTALHN H 3aILUTY

— 18 akajemuyeckux 4yacoB camocToSTENbHOMH paGotsl Ha |
NOATOTOBKY paboThl, HHAMBUAYATLHBIE KOHCYIBTALMM 1 3aLUUTY

— 9 aKkajeMHYECKUX 4acOB CaMOCTOSTENbHO paboTel Ha | uHAHBH
NOATOTOBKY 3a/12HHA, WHIAHBUIYalbHbIE KOHCY/LTALNN H 3aIIUTY

— He MEHEe 2 aKa/JleMHYECKMX YACOR CaMOCTOSTE
o0yueHus U NPOMENKYTOUHOI aTTecTaln
* BKITIOYAIOT TpeadK3aMEHALIMOHHbBIE KOHCYNLTALUMK (TPH HATHYHK),
10% or nekumoHHbIX uacos (npuBoaATEs K LETOMY uUCTy)

YPCOBOH MPOEKT, BK/IIOYAA MOAIOTOBKY MPOEKTa,
YPCOBYIO paboTy, BKIIOYAs IOATOTOBKY paGoTs,
pac4eTHo-rpaduyeckyro pabory, BKmHOuas
AYalbHOE /I0MallHee 3alaHue, BKIIOYas
/IbHOM paboThl Ha KOHCY/ILTALMHI B NEPHOL TCOPETHYECKOTO

& TAKKE TCKYILUME KOHCY/IbTALlMK U3 pacuera



4. COAEPKAHUE JUCHHUIIJIMHbI
4.1 HanmeHnoBanue TemM, HX copep:KaHue H 00bem

Kype 1 Cemectp 1

n/m

HanmenoBauue pasaena
(kpaTkoe comepxanme)

O6beM Ha TeMaTHUYeCKHT
paszeJ 1o BHaaM y4eOHOi
Harpy3KH, 4ac

Jexuuu
3aHATHA
Jlaboparophele
3aHATHSA

INpakruyeckue
CamocTosTenbHas
paboTa

2

LS
.9
wn
N

Inemenmbl Aunednol an2eGpsl U AHAUMUYECKOIl 2e0Mempul

Beezenne: 3aaum Kypca matematuku. O630p TuTEpaTyphL.
Omnpenenurenyu BTOPOro u Tperbero nopsaaxa. Croicrsa
ompenemuTenedt. Onpenenurenu n-ro nopsuka. Ilpasuiao Kpamepa
PELICHHSA CHCTEM JIMHEHHBIX ypaBHEHHH. Matpuibl. JleficTBus ¢
marpuuaMmu. ObpartHast MaTpyLa.

[\

MaTpudHbii METON PEIEHHUs CHCTEM JIMHEHHBIX ypaBHEHHII.
Peruenne npou3BOIBHBIX CHCTEM JIMHEWHBIX YpaBHeHwit. Paur
matpulisl. Teopema Kponekkepa-Kanenu. O6iiee pemenne
cucTeMsl. OJIHOPOIHEIE CHCTEMBI IHHEHHBIX ypaBHEHHH. MeTox
['aycca n utepanuit pelienns CHCTeM JIMHEHHBIX ypaBHEHHMIA.
Bexropnasg anre6pa. [lonsarue sexropa. Jueiinnie OIlepaLuK Hajl
BexTopamu. IIponomkenue Bextopa no Gasucy [1poekiun BexTopa
1 KOOP/IMHATBL, TUHEHHbIE ONepallui B KOOPIAHHATHOH (hopMme.

OBKIM0BO IPOCTPaHCTBO. JluHeiinble omepatopsr. CoGCcTBEHHBIE
BCKTOPBI U COOCTBEHHbIE 3HAUEHHS! JIMHEHHOTO OnepaTopa.
CrajispHoe, BEKTOPHOE, CMEIIAHHOE | IIPOM3BEICHHE BEKTOPOB U
ux coiictra. [lnockocTs u npsimas B mpocTpascTse. [psamas na
nnockoctd. HopmaibHoe ypasHeHue npaMoii Ha II0CKoCTH U
IJIOCKOCTH B IPOCTPAHCTRE.

Beeoenue 6 MAMeMamuyecKil anaius

MHuoxecTBa 1 onepatuu Han HuMu. HaTypassnbie, nensie,
pPallHOHAIBHBIC U ACHCTBUTE IbHbIC Yncia. DyHkImsa. Crnocodsl
3ajianis QyHKUHK. DeMeHTapHble (yHKIHM. I'unepbonuueckue
dyukuuu. ITocienoBaTensHOCT AEHCTBUTEILHBIX THCEI. IIpenen
[10CIeI0BaTeNbHOCTH. TeopeMbl 0 Npenenax 110¢/1e10BaTe TbHOCTH.
beckoneuno manble i GeckonedHo GOMBIINE BeIMUMHBI H UX
cBoitcTBa. Teopema o npesesnbHOM nepexose. [Ipumepst
HaXOXKJIEHHUS [1PEJICNIOB.

MoroTontbe nocnenoBarensHocTy. Teopema o cylecTBOBAHMK
Mpeieia MOHOTOHHOM OrpaHMYEHHOM [10CIIe10BATEILHOCTH.
Ilocnenosarensroctu u ux npegenst. Yneo e. Tounas BEPXHASA U
TOUHAS HUXHAA rpaHu Muoxkectsa. [Ipenen dyuxumm.
Onpenenenue npenena bynxiuu o Komm u eiige. Ilpenen
byHKIMH B GECKOHEYHOCTH. BECKOHEYHO MasIble I GeCKOHETHO
OosbliMe QYHKIIMHK M MX CBOMCTBA. 3aMeuare bHbIe Npeaensl.
IIpumeph! HAXO3K/IEHHAS TIPeIENOB. Oanocroponnme npees
Qynxuun. Knaceudukanus touek paspeiBa (pa3pbiBbl IEPBOTO




pojia, yCTpaHUMBIE Pa3phIBBI, Pa3pbiBbl BTOPOro poaa). CBoicTra
HEINPePBIBHAIX (PYHKLIUI.

CpaBrenue GECKOHEUHO ManbIX U OECKOHEUHO GONILIIMX (YHKIMH.
TeopeMma 0 3ameHe QYHKIIMM HA 3KBUBAJIEHTHYIO.

HAuppepenyuansnoe ucuucnenue pynkyuit 00noit nepemennoil

[IponsBonnas. [eomerpuueckuit ©  MexaHMYEeCKHil  CMBICT
npousBoanoii. Ilpasuna muddepennuposanns: mpousBoAHAs
CYMMBI ¥ DPa3sHOCTH, MPOM3BENCHHS W 4ACTHOro, 0OpaTHOll
cnoxnoit  ¢yHkumu. IIpou3BOAHBIE TPUrOHOMETPHYECKHX M
OOparHbIX ~ TPUIOHOMETPUYECKMX  (yHKIHH.  [Ipou3BOIHBIE
rUnepOOoIMYECKHX, TOKa3aTebHbBIX 1 JIOrapu(MUUECKUX (DYHKIHHU.
Jlorapudmuueckoe muddepeHEpoBaHHE. [Ipoussonnas
crenendol  dynxumu. Tabmuua  NpoM3BOAHBIX  OCHOBHBIX
3JIEMEHTAPHBIX  (DYHKIHIA. OJIHOCTOPOHHHE  IPOU3BOIHBEIE.
HenpepoiBrocTs muddepentupyemoit pyHkimm.

Nuddepennnan dyaxmuu. [IpaBuia Beraucieus mddepennnana.
Henpeprirocts hopmbl muddepenunana. [pumenenne
npuddepenimana B IpubIMIKEHHBIX BEIYHCICHHUSIX.

IIpou3BoaHBIE BBICIINX MOPSAIKOB M UX CBOHCTBA.
Hudepenunane: BEICHIMX MOPSAKOB.

Teopemer Posuts, Jlanrpansxa, Ko, [Tpasuio Jlomurans.
[Tapamerpuueckoe 3ananue dynxuuit. Juddepenunposanne ux.
Hesizroe 3ananue Gynxnmii u ux muddepenuuposanue.
OcHoBHble XapaKkTepucTHKH QyHKIHH. MOHOTOHHBIE (BYHKIMH.
HeoOxoauMblit n 1ocTaTouHbIi IPU3HAKH MOHOTOHHOCTH.
Oxcrpemym dynxuun. Heobxomumblit mpuzsax IKCTPEMYyMA.
JloctaTounbli npu3HaK dKCTpeMyMa (IepBbIit u BTOpOit).
HanGoJibiee u nauMenbliee 3Ha9CHHS (DYHKINM Ha OTPE3KE.
BeinykiocTs u Bornyrocts Kpusoit. Touku neperuGa. [Tpuznaku
BBIIYKJIOCTH ¥ BOrHYTOCTH (PyHKIMHU. [Tpusnaku Touku neperuba.

ACHMITOTEI THHME. BepTHKasibHas, ropu3onTaibias 0 HAKIOHHAS
ACHUMIITOTHI.

Hccnedosanue pynkuyuii

Obmas cxema uccnenoBanus Gpynxuuit. [Ipumeps! npose/ienus
ucee0Banus GyHKIMi H MoCTpoeHus rpadhuKoB.

Komnaexcuvie wucna

KomiexcHble uncia. Anrepandeckas u TPUTIOHOMETpUYeCKas

(hopme1 KOMILIEKCHOTO yHcna. JIeHCTBHS ¢ KOMIUIEKCHBIMH
YUCIIAMH.

Humezpansroe ucuucnenue

10

ITepsoobpasuas. Heonpenenenusiit uaterpan. CpoiicTpa
HEONPe/IeICHHOT0 nHTerpaia. Tabiuua OCHOBHEIX
HCOIPEICTICHHBIX HHTETPAIOB. MeTo/1bI HHTErPUPOBaAHHSI

(HEerocpeICTBEHHOE HHTErPHPOBAHHE, HHTET'PUPOBAHUE IO YACTSM,
3aMeHa IIEPEMEHHOI).

11

Cucrematnueckoe unterpuposanue. HuTerpuposanme ZIpoOHO -

pauuoHanbHbIX QyHkuui. MHTerpapopanue TPUTOHOMETPHUYECKUX
byHKIMIA,

12

HMurerpupoBanue Apo6HO - IMHEHHBIX U KBaIpaTUYHBIX
uppamonanbHocteit. OnpeneeHHbIi HHTerpat. Beruncienne
ONPENCICHHOro uHTerpana: popmyna Herotona-Jleltuuna.
CBoiicTBa Ompe/ienieHHOro HHTErpaa. Murerpai ¢ nepeMeHHbIM
BEPXHHUM IIPEJILJIOM.

13

MeTo/1bI BEIMHCIICHHS HCOINPE/ICIICHHOTO HHTCIPajia




(HemocpeacTBeHHOE puMeHeHue GpopMyiisl HbroTona — Jleibuuna,
HHTCIPUPOBAHMC 110 9aCTsAM, 3aMEHa [IEPEMEHHOI).
HecoOcTBeHHBIE MHTErPAIBI (1IEPBOIO M BTOPOTO po/a).

Obbiknosennble Oughhepenyuanvhsie ypaguenus

14

3ajaun, npuBosLIKe K T PepeHIMaIbHbIM YPABHEHHSIM.
Huddepennnanbuble ypaBHEHUS [EPBOTO nops/aka. 3anada Kommu.
O6iuee pemenue. Teopema cyiiecTBOBAHUS U €JMHCTBEHHOCTH.
IIpocreiimme quddepentinaibaele ypapHeHHs IEPBOTO MOPALKA:
[IPOCTEHIINI THII, ¢ Pa3/IeIEHHBIMHU IEPEMEHHBIMH, C
pa3e/ISOUIMMHCS TIEPEMEHHBIMH, OJIHOPO/IHbIC. JIMHeHHbIe

Au( hepeHnManbHbIe ypaBHEHHS IEPBOTO NOpsKa (OXHOPOIHBIE H
HEOHOPOAHEIC). MeTo/ BapHallHH IIPOH3BOJILHOMA [IOCTOSHHOM U
METO/1 IOACTaHOBKK BepHymin naxoxaeHus o0mero peeHus
HEOHOPO/IHOI0 YPABHEHHS, JKOHOMHYUECKHE PUIIOKEHHS.

15

Huddepennuansuple  ypaBHeHHsS BBICIIMX TOPSAKOB. 3agaua
Komm. O6mee pemenue. Ilpocreiimune ciyyau IOHMKEHHS
nopsjka Qg depeHIHaIbHbIX VPaBHEHMIA. Jlunelinsle
mi(depeHnuanbEble  ypaBHEHUS BTOPOro Iopsaaka. Jluueitusie
ojtHoponHbie AudbepeHnHalbIbIE YPAaBHEHHS!.

JInneiino sapucuMbIC 1 IMHEHHO HE3aBUCHMbIE CUCTEMBI (DYHKIIMIE.
Omnpesnenmntens Bpouckoro. @yHaaMeHTalIbHAS CHCTEMA PENISHHUIA.
JIuneiinbie onnopouele muddepeHIHaibHbIE YpaBHEeH S ¢
NOCTOAHHBIME KOd(duuuentamu. JIuHeiinble HeoIHOPOTHBIE

A epenmanbabie ypasHeHus. CTpykTypa 00IIero pereHus.

16

JInneiitble HEOIHOPOHBIE U] QepeHHaTbHbIe YpaRHEeHNS.
Mertozx Jlarpanska BapHalui NPOH3BOIBHBIX IIOCTOSHHBIX pelIeHus
HEOTHOPOAHBIX ypaBHeHUH. JInHEeHHbBIE HEO[HOPOIHbIE

s depeHItHanbHbIe yPaBHEHMs BTOPOTO HOPSIKA C IOCTOSHHBIMH
KO3 pULIHEeHTAMU U IPABOH 4aCTBIO CHEIUALHOTO BHIA.
Dxonomuueckue npuiaoxkenus. CUCTeMbl 06bIKHOBEHHBIX
AuddepeHnanbHbIX ypapHeHui, HopMasbHble CHCTEMBI.
Jluneiinpie cucremsl. JIuneitnnle oHOPOAHbIE CHCTEMBI C
[OCTOSIHHBIMHU KO3 dHLMeHTaMH. DKOHOMHYECKHE TPHITOMKEHHUSL.

prHKMMM HECKOJIbKUX NepemeHHblX

17

OyHKUMH HECKOIBKHX NepeMEHHBIX. [Ipesen byHKIMH.
HenpepbiBHOCTE (ByHKImMU. YacTHBIE TPOM3BO/IHLIE H YACTHBIC
nuddepennmanst. Monusli iuddepentman GyHmit IBYX
nepemeHHsIX. KacaTenbHas M710CKOCTh K TOBEPXHOCTH.
IIpumenenne nonsoro muddepenimana B mpudIMKEHHBIX
Bbrancnenusx. Ionusiit quddepenman Gpynrimu » nepemennsx.
[Ipoussoansle 1 Jmdhepernnais: Becmnx MOPAJAKOB (DYHKIHH
HECKOJIBKHX TepeMeHHbIX. HeoOX0auMbIH 1 10CcTaTOUYHBIH
NPU3HAKK MOIHOTO Auddepennmana. Otbickanue GyHKIMK 10
nonHoMy anddepertmaly. Y eiaoBHbIH 3KCTpeMyM. 3a1aun Ha
YCJIOBHBIH SKCTPEMYM K 3a/1aue Ha 6e3yCIIOBHBII IKCTPEMYM.
Metoa MHokuTesel Jlarpanska

gl

51

102

Kype 1 Cemectp 2




n/n

Haumenosanue pasaena
(kpaTkoe cojepxanue)

O6beM HAa TeMaTHYCCKHIA
pasjes o BuaaM yuebHoii
HATPY3KH, Yac

Jlexuum
[NpakTHueckue
3aHATUS
Jlabopartophsie
3aHATUS
CamocTosiTebHas
pabora

2

(IS ]
P =9
wn
(@)

HQucnosvie u ynkyuonanvroie paost. Paovi @ypoe.

HucI10BbIE PAJIBL, CXOMSIIMECS 1 pacxosiuuecs paasl. Cymma psia.
beckoneunas reoMeTpHuecKas nporpeccHs.

Heobxoaumple npu3HAaKy CXOAMMOCTH psija. I'apMoHUYeCcKuit psi.
JlocTaro4dnbie NpU3HAKK CXOAUMOCTH psiaoB lanamGepa u Komm
(paavKaJIbHBIA M MHTETPATIbHEII).

o

3HaxonepeMeHHble psiapl. [Ipusuak JleitGuuna. Psjsl ¢
[IPOM3BOJIBHBIMU YJICHAMH.

AGcomoTHas 1 yCIoBHAs CXOMMOCTh paaa. [Ipocreiinme croiictea
CXOISAIIMXCA PAIOB.

@OyuxIHOHAIBHEE pAAbL Touka u 061aCTh CXOAUMOCTH
(ynxuronanbroro psaaa. Cymma GyHKIMOHAIBHOTO psna.
PaBHOMEpHO CXOSIIIHECS PS/IBI K HX CBOMCTEA,

Crenennele psbl. Paguiyc u HHTEpBaAI CXOAUMOCTH CTENIEHHOIO
psza. Pspl Teinopa u Maxnopena. Pasnosenne dyHkuuit B
CTeneHHBIe psiibl. CBOHCTBA CTENEHHBIX psifoB. Ilpumenenne
CTCNEHHBIX PSJIOB B IPHOIMIKCHHBIX BHIYMCICHUSIX.

Tpuronomerpuueckue psapr. Dopmyiist kosdunmenTon Dypoe.
Yenosua Jupuxne. Psap @ypbe A1 Y€THBIX ¥ HEYETHDIX
dynxuuit, Paner Qypee a1s Gyukuuii ¢ mpou3BoIbHEIM IEPUOIOM.
Paznoxenue B pagpl @ypbe Ha neprouIecKie (yHKIHH.

Psin Pypbe B komiIekcHOH popme. Unterpan Dypbe.

Kpamusie, kpusonuneiinvie u nogepxnocmusie unmezpansi

JBoiiHol uHTEerpan, ero cBolicTsa. Beruncienne ABORHOIO
HHTErpaa.

3ameHa [IEPEMEHHEIX B JIBOMHOM UHTCI'palie, €0 NPHIIOKEHU .

Tpoiinoii unterpai, ero croiicTra. Beaucienne TPOHHOTIO
MHTETpalla B pa3jIMuHbIX CUCTEMax KoopauHar. [Ipunoxerus
TPOMHOIO MHTErpasa.

Kpusonuneinsie uarerpais: 1 u 2 poja, UX CBOMCTRA H
BeluucieHne. Gopmyna [puna.

10

IloBepxnocTHeIe MHTErpasInl | M 2 poza, HX BHIYHCICHHE.

11

Ilnomans nopepxuocty. Tlpumenenne KPUBOIMHEHHBIX 1
TIOBEPXHOCTHBIX MHTETPAJIOB.

12

®opmyna Crokca.
Gopmyna Ocrporpaackoro-I'aycca.

Inemenmol meopuu nons. Bekmopustii ananus.

13

CKaJIipHOE 101, TPafMEeHT CKAJSIPHOTO OIS, Bekroproe none,
BEKTOPHEIC JIMHHH. JIMBEPreHIINs U POTOD.

14

IToTok BexTOpa Yepes noBepxHOCTH, TEOpeMa Octporpajckoro-

laycca. Lupkymnanus u Buxpsb BEKTOPHOTO 11oJis1, Teopema CTokca,
(opmyna ['puna.

e

Teopus sepoamuocmeii. Ocnosnvie nonamun u meopemol,




Kraccuueckas BepositHOCTs. ["eoMeTprueckas BEPOSATHOCTE.
BepostrocTtu cioxubix cobbrruii. Cxema bepnynnu. Ciyualinbie
BE/IMYMHBL, UX 32KOHBI PACIIPE/(C/ICHHS, YHCIOBLIE XaPAKTEPHCTHKH.
Bujiel pacnpeencHuii. 3akoH 60IbIIHX YKCEN

16

demenmol MamemMamuyeckoii CMamucmuKkiu.

17

Bapuaumonnslit psa. Toueunsie u uHTEpRAIbHbIE OLEHKH.
CraTUCTHYECKAS IPOBEPKA CTATHCTHIECKUX IMITOTES.

BCEI'O

51

51

102

lpumevanue: 6 KonoHKy «camocmosmenvnas pabomay 6x008m NO20MoeKa k

TEKYUOHHBIM, NPAKMUYECKUM, ﬂaﬁopamopﬂbw SAHAMUAM.
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4.2. Comep:kaHue NpaKTHYECKHX (ceMMHApPCKUX) 3aHSITHI

K-Bo
Ne HaunMeHoBaHue K-Bo | waco
Tema mpakTHYCCKOro (CEMUHAPCKOTO) 3AHATHS
n/n pasjiena JUCUUITTHHEL 4acoB B
CRC
CEMECTP Nl
L Inemenmor nuneiinon | Beenenve: 3amaun Kypca MaTeMaTHKIL L 1:5
anzebpol u
AHAUMUYECKOH
ceomempuu
Onpenemuresin #-ro nopsaxa. 1.5 1.3
2 MartpuyHsIit METO/| peleHns cucTem 1.5 1.3
JHHEHHBIX YpaBHEHHH,
OIHOPO/HBIE CHCTEMBI IMHEHHBIX YPABHEHMUI. L5 l.5
3, EBKIIMIOBO npocTpancTRO. 1:5 1.3
CranspHoe, BEKTOpHOE, CMEIIAHHOE H 1.5 .3
IIPOM3BEACHHE BEKTOPOB M HX CBOMCTRA.
4, L110CKOCTh ¥ IIPsIMAst B POCTPAHCTEE. 1.3 La
Beeoenue s MHoXecTBa # OnepalMi Ha[l HUMH. 1.3 16
Mamemamuyeckuii
AHanu3
2 lloc/ie10BaTeNbHOCTD IEHCTBUTEIBHBIX YHCEL. 1.5 15
MOHOTOHHBIE 110C/I€10BATENBHOCTH. 1.5 5]
0. beckoneuno mMalibie u 6eckoHeuHO GoJibIIIe L5 1:5
(pYHKIMH ¥ HX cBOHcTBA.
Huppepenyuanvnoe [Ipoussoanas. 1.5 133
ucuucnenue yHKUUI
00HOU nepeMeHH oIl
4y OJtHOCTOpOHHNE IIPOM3BOIHBIE, 1.5 1.3
IIpou3spoHble BHICIIMX MOPSTIKOB M HX 1.3 1.3
CBOMCTBA.
8. | Hccnedosanue hynxuuii | OcroBHble XapaKTEPUCTHKH (DYHKIHMH, 1.5 Ly
Obmas cxema nccnejoBanms QyHKIHH, 13 15
9, Komnnexcunie wucna KommuiekcHble yncna. 1.8 1.5
10. Hnumezpanvhnoe ITepBooGpaszual3s. 1.5 13
ucyucieHue
MeToas! HHTErpHpPOBAHHSL. 1.5 1.5
11. Cucrematnyeckoe HHTErpHpOBaHHe. Lo 9
VIHTerpupoBanue TpUroHOMeTpHYECKHX 15 L5
byHKuui.
12, Murerpuposanue Apo6HO - THHEHHBIX 1 15 1.5
KBaZpaTH4HbIX HPPALMOHAIILHOCTE,
Onpe/ieneH b1 HHTErpal. L5 o)
13, MeTozib! BEIUMCIIEHMS HEOTIPeAeIEHHOTO 1.3 1
MHTErpaja.
HecoGcraennble unrerpans: 1.5 1.5
14, ObvikHo8eHHbIE 3amaun, NpUBoAIME K auddepeHImaTbHbM 1.5 I.5
oupghepenyuanvupie YPaBHEHUSIM.
ypasHenusn
Jluneitnele jud pepennnansusie YPaBHEHHS 1.5 15

IIEPBOro NopsiKa,
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13 Hubdepennvaibible ypaBHEHHS BBICHINX 1.5 153
IOPSIAKOB.
JIuneitnple nuddeperunanbube ypaBHEHUSs 1.5 L5
BTOPOTO MOpSsijIKa.
16. Jluneiinple onHopoHbIe U hepeHnanbHbIE 1.5 L2
YPaBHEHHS € IOCTOAHHBIMHE KO3 huIIMeHTaMH.
Cucrems! 00bIKHOBeHHBIX AuddepeHumanbabX | 1.5 1.5
YPaBHEHHU.
17 @Pyuxyuu neckonvkux | PyHKIHMH HECKOJIBKHUX IIEPEMEHHBIX. 1:5 Lid
nepemenHbLx
[Tonueiit quddepenipan GyHKuuil 1ByX 1.5 1:9
IIEPEMEHHBIX.
[IpousBoansic 1 quddepeHmansl BHICIMX 1.5 15
NOPSAIKOB (PYHKIIMH HECKOJIBKHX MEPEMEHHBIX.
HTOIO 51 1
CEMECTP M 2
ks Yucnoewie u YHucoBele psabl, CXOAAIMECS U 3 3
(yHKUuOHAbHBIE PAOLL. | PACXOJIAILHECS PAIBL.
Paowvr @ypoe.
2 3HaKONEPEMEHIIBIC PAIBL 3 3
3 DyHKIUMOHAIBHBIE PSAJIBL. 3 3
4. Crenennsle psipl. 3 3
5 Tpuronomerpuueckue psijibl. 3 3
6. | Kpamnuie, kpusonuneiinvie | JIBoitnoii HHTEeI'pas, €ro CBOMCTBA. 3 3
U HOBEPXHOCMHbLE
UHmMe2paivl
7. 3ameHa epeMeHHBIX B ABOHHOM MHTErpae, 3 2
€r0 NPHIIOKEHMS.

8. Tpoiinoit uuTerpan, ero cBoiicTaa. 3 3
9. Kpusosmneitnbie uuterpais: 1 u 2 poja, ux 3 3
CBOMCTBA M BBIYHCIICHHE,

10. IloBepxnocTHsle uHTerpans! 1 u 2 pona, ux 3 3

BBIYHCIIEHHE.
LL; [I101mans NOBEpXHOCTH. 3 3
12 @opmyna Croxca. 3 3
13. | Jnemenmut meopuu noan. | Cranspuoe nose, IPagUueHT CKIAPHOIO TT0JIS. 3 3
Bexmopnotii ananus.
14, IloTok BexTOpa yepes MOBEepXHOCTh, TeopeMa 3 3
OcTtporpanckoro-I'aycca.
L CrieunanpHble BU/IbI BEKTOPHEIX TIOJICH. 2 3
16. OcHoBeI TeOpUH Knaccnueckas sepostHoCTh. ['eomeTprueckast 3 3
BEPOSITHOCTEI BEPOATHOCTh. BEeposSTHOCTH CIOMKHBIX
coberruit. Cxema bepuymnn. Cnyyaitasie
BeJIMYHMHBI, KX 3aKOHBI PACIIPENE/IEHHS,
YHCJIOBbIE XAPAKTEPUCTHKH,
L'7. | OcHoBbl MaTeMaTHdeckolt | BapuarmonmmIit psa. Todeunsle u 3 3
CTaTHCTHKH MHTEPBaIbHbIE OLIEHKH. CTaTHCTHYECKAs
[POBEPKA CTATHCTHYECKHX [THIIOTER
HIOFO: | 5] 51
BUELG ) 102 102
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4.3. IlepeueHn 1a6opaTOPHBIX 3aHATHH H 00beM B yacax
Yuebnuviv nnanom ne npedycmompeno

4.4. Cogepxanue KypcoBOro npoexTa/pagorsr’
Yuebnviv nnanom He npedycmompeno

4
4.5. MuanBuaya/ibHble JOMaIIHHE 32JaHUS

HNuauBuayanbHoe qjoMamHee 3aganue No 1.
Bapuanm 1.
3aoaua 1. IIpoBepUTE COBMECTHOCTD CHCTEMbI YPABHEHHH 1 B CITyuae
COBMECTHOCTHM PelInTh ee 110 popmysiam Kpamepa.
2X] ~ %3 —3x3=-9,
X+ 5x2 + X3 =20,
3x1 +4x2 +2X3 = /3,
3aoaua 2. TIpoBepuTh COBMECTHOCTD CHCTEMbI YPABHEHHH U B Clydae
COBMECTHOCTH PEUIUTE €€ C IIOMOILBI0 00PATHOW MATPHUIILL.
3x] +4x2 —2x3 =11
2x1 — X2 — X3 $4,
3x] —2X2 +4X3 =71
3aoaua 3. TIpoBepuTh COBMECTHOCTD CHCTEMBI YPAaBHEHMH U B ClIydae
COBMECTHOCTHM PEIINTh ee MeTonoM ['ayccea.

28] =Xy ~ Jig =1,
3x1 +4JC2 +2.X'3 = 1,
X +5JC2 + X3 =-3.

Bapuanm 2.
3aoaua 1. [TpoBepUTE COBMECTHOCTL CUCTEMBI yPABHEHHUMH U B ciy4ae
COBMECTHOCTH PEILIUTE ee 110 popmyiam Kpamepa.
Xp+Ixg —0x3=-15
3x] + X2 +4.7C3 = I8,
2x1 -3x2 + X3 =g
3aoaua 2. [1poBepUTH COBMECTHOCTD CUCTEMBI YPaBHEHUH U B ciiyyae

COBMECTHOCTH PCLINTH €€ C MOMOILbIO 0OPATHOH MAaTPUIIBL.
—3x] =+ 5JC2 +6JC3 = -8,

3x] + Xy + X3 =—4,
x; —4x2 —2x3 =-9,

3aoaua 3. IIpoBepUTL COBMECTHOCTE CHCTEMBI YPaBHEHHUH U B clly4ae
COBMECTHOCTH PEIINTh ee MeTozoM ["aycea.

3 Ecam rinonHenue kypcosoro npoexra/kypeosofi padoTe! HeT B y4eOHOM NnakKe, TO B AaHHOM paszene HEOOXOAMMO yKa3aTh «He npesycMOTPEHO YueBHBIM MiIaHOMY

4
Ecan Bbinonuenue pacuetHo-rpadudeckoro 3a/aHNA/MHIUBUIY/IbHOTO JOMALUHErO 3aaHMs HET B y4eOHOM
M71aHe, TO B 1aHHOM pazjiene Heo0XoauMo ykasath «He npemycMoTpeHo y4eOHbIM TIJIaHOM»
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3x] +2.3C2 +5JC3 =-14,
X —3x2 +4X3 =-19.

WUunuBuayanbHoe qoMaiHee 3aganue Ne 2

Bapuanm 1
3aoaua 1. IlpenctaBuTh KOMIUIEKCHBIC YMC/Ia B TPUTOHOMETPUYECKOM BU/IE:
Z1=3+51I Z2=3+7i
3adaua 2. Peumts ypasrenus: X + 81 =10 X -xt2=0
3aoaua 3. llpuBectu ypaBHEHMS NPAMOM K BULY YPaBHEHHH C yIJIOBBIM KO3(h-
duumeHToM: 4x -2y +3=0; 5x+3y-9=0;x+3y=0;2y-8=10
3aoaua 4. TlpusecTu cienyrolye ypaBHeHUs NPSMON K BUAY YPaBHEHHH Ipsi-
MBIX B OTpe3kax: 2x -3y +7=10 y=x-1
3aoaua 5. luaronanu pomba, paBuble 4 U 10 equHUIIAM JUIMHBI, IPUHATHI 34
ocu KoopauHaT. HaliTu ypaBHeHHs CTOPOH 3TOro pomoa.
3aoaua 6. Haliti ypaBHeHHE NIPSIMOH, IPOXOAsILIEH uepe3 Touky (-2 ; 0 ) na-
palljle]IbHO NIPSMOM coeuusitonied Touku (-1, -2)u (4 ; 3)
3aoaua 7. Haiitu ypaBHeHue npsAMOi, npoxonsiled yepes Touky (-2 ; 3 ) mep-
HNEHAUKYISAPHO MPSIMOH coelMHstoeHd Touku (-1 ;-5)u (1, -1)
3aodaua 8. Jlansl BepimuHel ueTsIpéxyronsauka ABCD ¢ xoopaunaramu A( 6; 3 ),
B(1;3) C(-4;-2),D (4;-3). Haiiti Touky nepeceuyeHus ero JdaroHaiueit u
TAHI'EHC yTiia MEXy HUMH.
3aoaua 9. Haiitu 1m1HBI CTOPOH M BHYTPEHHHUE YIJIbI TPEYTOJIBHUKA C BEPLIU-
Hamu: A(-42;5),B(2;2),C(-1;-4).
Bapuanum 2
3adaua 1. IlpencTaBUTh KOMIUIEKCHBIE YUCTIA B TPUIOHOMETPUUECKOM BHIE:
Zy=-1,7-i; Z,;=-2-3i
3adaua 2. Pemwts ypaBHeHus: x°+1=10 3% - 3x+1=0
3adaua 3. 1lpuBecTn ypaBHEHHMs NPSIMOIL K BUAY YPABHEHMIA C yIIOBBIM KO3(-
duLneHToM: 3x +2y-6=0;2x-3y-6=0;x+0,5y=0;y-2=0
3aoaua 4. TlpusecTy Clemylomue ypaBHeHHS IPSIMOM K BUIY YpaBHEHUH mpsi-
MBIX B OTpe3Kax: 3x - Sy + 15 =10 y=3x-6
3aoaua 5. [lnaronanu pomba, paBHble 12 1 6 eqMHMIAM [JIMHEL, IPUHSTHI 3a
ocH KoopauHaT. HaliTu ypaBHEHMS CTOPOH 3TOro pomba.
3aoaua 6. Haiitu ypaBHeHUe NPAMOIA, IPOXOIsIIEit yepes Touky (3 ; 2 ) na-
pajienbHo NPSIMO# coenunstomeit Touku (2, 4)u (-1, -2)
3aoaua 7. Hality ypaBHeHMe IpsiMoi, mpoxosimeit uepes TOuKy (-1 -3)
NEPIEHIUKYIISPHO IPSAMON coeuHstoment Touku (3; 1) u (4 ;-3)
3aoaua 8. ]laus! Bepuivnbl 4eTEIpéxyronsunka ABCD ¢ Koopaunatamu A( 1 ;
-5),B@3;-3),C(3;1),D(-2; 2). Haittu TOuKy [epeceveHus ero
AUaroHallel ¥ TAHTeHC yria MeXIy HUMHU.

3adaua 9. Halitu 11MHBI CTOPOH ¥ BHYTpEHHMeE YT TPeyrojbHHUKa C BEPILH-
HamMu: A(-1;1),B(2,7), C(5; 1)

MuauBuayanbHoe nomanidee 3aganne No3.
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Ne 1.
BerunciauTs uHTErpal

j[x" +%+3«/§+%+£de
X X

Ne2.

BbI4UCIUTE HHTErpall

J- dx
Sx+2

No 3.

C nmoMoIIs0 METOIa MHTETPHUPOBAHHS 110 YACTSIM BEIYMCIHUTh MHTerpas

J'x2 cos xdx

No 4.

Beluucnuts uHTErpal

J x—4 e
(x-2)(x-3)

No 5.

Ber4ucaute uHTErpan

f dx

g Jx

Ne 6.

Haiitu miomane Gurypsl, orpaHu4eHHON TUHUAMEA

y= x2, y=2- x?

Bapuanm 2.

Ne 1.

Beraucauts uaTerpan

I{i 3 J_de
Jx 4.3
Ne2.
BeraucinuTs uHTErpa
J dx
4 +3%
Ne 3.
C noMoupI0 MeTO1a HHTErPUPOBAHYS TIO YACTAM BBIUUCIIUTE MHTerpa
J'x2 sin xdx
Ne 4.
BeraucnuTs uHTErpan
.[ 2x+3 oA
(x=2)(x+35)
Ne 5.
Beryucauts unTerpan




% s
(s BN
0«/;+1
No 6,

Haiitu nomans duryps, OTPaHUYEHHOM! TMHUIMU

y:xz, y=2—x2

5. OUEHOYHBIE MATEPUAJIbI J1JIs] [IPOBE/EHMSI TEKYILETO
KOHTPOJIS, TIPOMEKYTOYHOM ATTECTALIAU

3.1. Peanimzauust koMnerenuuii
1. Komnerenmus OIIK-1. Crioco6en [IPIMCHATL €CTECTBEHHOHAYYHBIE U O0IIenHIKEeHEPHbIE
SHAHHS, METOJBl MaTEeMAaTHYECKOTO dHANIH3a WU MOJCTUPOBAHHA B  poecCHOHATIBHOMN
ACATENBHOCTH.

Hanmenopauue HHJIMKATOPA 10CTHMKEHUS!

HCHOHI:B}’CMI:IE CPEJCTBA OLIEHUBAHUS
KOMIICTEHLIMU

OITK-1.1. HMcnonssyer METO/IbI 3ader, oKk3ameH
AuddepeHmanbHOr0 1 HHTErPATBHOIO
HCYHUCIICHUS, TEOPHIO BEPOATHOCTEH U
MAaTeMaTHYEeCKYIO CTaTHCTHKY B
PCIICHUH  3a7a4  npoecCHOHATBHOM
JOEATEIILHOCTH |

5.2. TunoBble KOHTPOABLHBIC 3212 HUS AJIsl NIPOMEXKYTOYHOI aTTecTaumuu

3.2.1. Ilepe4ennb KOHTPOIILHbIX BONPOCOB (THNOBBIX 3a/1aHHIA)
AJIst Sk3ameHa / auddepenunpoBannoro 3ayers / 3ayera

| N HaumenoBanue "
Conepixanne BonpocoB (THMOBBIX 3aanuii)
n/n pazjie/ia qucuunIHHBI
L. Idnemenmotr 1uneiinoii 1. Omnpenenenue Marpuuel. [lopsagox Matpuist.
@nzeopvl u aHaUmMUYeCcKo KBanparnas marpuna.
2eomempuu 2. Kakyio Matpuuy HassBaior CIAUHUYHOH, HYIEBOH,

TpeyronbHOU? Ipumep.

3. Cnoxenue MaTpun, YMHOKeHme MaTpUIIEl Ha
qrcio. [pumep.

4. VYmMHOxeHHe Matpul. [Topsanok npoussenenms IBYX
matpu. [IpaBuno ymHoxeHus,

5. Tpancnonuposanue Matpuusl. [Topsnox
TPaHCIIOHUPOBAHHOM MaTPHUIIBL.

6. Onpenenurenu BTOPOTO U TPETBEro NOPSAKOB.

7. Yro HaspIBaeTcs MHHOPOM M aiirebpanyeckum

JIONIOTHEHHEeM ?

CaoiicTBa onpenenureneii.

s

9. Ob6parHas marpuua. AJITOPHTM € BBIYHCIIEHHS.,
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10.
L1,
12.
13.

14.

Paur martpuisr,

DneMeHTapHble IPeo0pa30BAHUS MATPUIILL.
lIpuBenenye MaTPUIIB! K CTYIIEHYATOMY BHIY.
[Ipumep.

JIuneiinas xomGunauus ctpok. Jluneino
3aBUCHMbIE ¥ TMHEHHO HE3aBUCUMBIE CTPOKH,
JaThb onpejiesieHle CUCTEMBI U3 M JTHHEHHEIX
YPaBHCHHH ¢ n HEM3BECTHRIMHU. BekTopHo-
MarpuaHas (hopMa 3aruch CUCTEMbI JIMHEHHBIX
ypaBHEeHUH.

15. Meton obparnoit marpusl. Teopema Kpamepa.

16. Metop [ayccea.

17. Cucrempl TMHEHHBIX OAHOPOIHBIX YPaBHEHHIA.

18. Bexrop. Jlnuna Bextopa. KosiuHeapHble BEKTOPBL.
Hynegoit BexTop.

19. Cymma BexTOpOB.

20. CxanspHoe POU3BEIeHUE. YT MEXY
BEKTOpPaMH.

21. n-mepHbIit BekTOp. BexTopHOE NpocTpancTso.

22. OptoroHanbHOCTb BeKTOPOB. OPTOHOPMUPOBAHHBIIT
Oasmuc.

23. Jluneitnsle oneparopsl. JleiicTBUSA HAJl THMHEHHBIMU
onepaTopamH.

24. CobcTBeHHBIE BEKTOPHI H COOCTBEHHBIE 3HAYCHHUS.

25. YpaBHenue IpsAMOi, IPOXOAsiIeH yepes JaHHYIO
TOUKY B JIAHHOM HANpaB/IeHUH. Y paBHEHHE yYKa
HPSIMBIX.

26. YpasHenue npsMoif, npoxosiieii yepes e
JIaHHBIE TOYKH.

27. VYpapHeHue IPsSIMOii B OTpe3Kax.

28. Obuiee ypaBHEeHHE IIPAMOH.

29. YenoBus mapauieIbBHOCTH | TIEPHEHAMKYIIIPHOCTH
IBYX HPSIMBIX.

30. VpasHenue miockocTy B mpocTpancTse. [Ipsamas B
IPOCTPAHCTRE.

Beeoenue 6 1. Tlonstue MHOXECTBA.
mamemamuueckut ananuz | 2. OObeauHeHHe, IepeceYeHne, pa3sHOCTh MHOKECTB.

Honosnnenne MHOKECTBA.

3. AOGconoTHas BeJIMYMHA.

4. Tlonarue dyHximu., O6nacTs onpeaeneHus,
o0nacTh 3HauEHMIA.

5. UYérHocts u HeuéTHOCTH (QYyHKIHH. MOHOTOHHOCTD
bysKumy.

6. OrpaHu4eHHOCTh U MEPUOAMYHOCTE (HYHKITHH.

7. Caoxuas GyHKIHS.

8. Ilonsrue snemenTapHoii Gpynkuuu. [pumepsr.

Aughpepenyuanvrnoe 1. Ionsitue muddepenunana GpyHxmun.
ucuucnenue ynkyui oonon | 2. Caoiictsa nuddepennnana.
nepemenHou 3. Tlonstue o mubdepeHunanax BHICIHX TOPIAKOB.
Heceneoosanue ghynryuii I. Onpenenenme Bospacraomeidr u  yObiBaromeit

dyHKumit. [Ipu3HaK MOHOTOHHOCTH (hyHKIHH.
Ormpeiesienne OKATBHOTO SKCTpeMyMa (yHKIHH.
Heobxommoe H JOCTAaTOYHOE yCIIOBHS
3KCTPEMyMa.

Ompeniesienne BbIIyKI0cTH (yHKUMM ¥ rpaduxa
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(ynximu Ha uHTepBane. Touknu neperuda QyHkiuu
1 rpaguka dynxuuu. Heobxommmoe u JOCTaTOYHOE
YCJIOBHA TOYKH nieperuda rpaduxa.

4. Ob6mas cxema Hccae0RaMs (byHKIMM ¢ moMoIBIO
IIpeJIe/I0B " IIPOH3BO/IHBIX. [Toctpoenne
" CXeMAaTHYECKUX rpaduKoB ()yHKIIHIA.
I, Komnaexcuvie wucaa 1. KommekcHble unca. Onpenenenue. OcHosHbIe
JIeACTRHUSI,
2. VI3BieyeHHe KOPHS H3 KOMILUIEKCHOTO YHCA
BO3BCIICHME B cTeneHb. MyaBpa hopmyia.
3. KoMmiekcHple uncna. ®opmyaa Diinepa.
6. Humezpanvnoe ucuucienue | 1. [TepBooGpazuas dyuximy.
2. OnpejeieHne HEONPeAEIEHHOTO HHTErpaJa.
3. CaolicTBa HeONpEEIEHHOTO HHTErpana.
4. Tabmuua uarerpanos.
5. Metos 3amMeHbI nepeMeHHoil,
6. MeTox HHTErpHPOBAHHUS 11O YACTSIM.
7. WHrerpuposanue mpocreifimx panHoHaNBHBIX
npobeii.
8. VHTerpupoBaHue HEKOTOPBIX BHIOB
HPpalMOHAIBHOCTEIR,
9. Hurerpupopanue TPUTOHOMETPHYECKUX (BYHKIHIL,
10. 3anaua o rromamm kpuBonMHEiinON TpaIneuuy.
11. Tlonarue unTerpaipHoi CYMMBI.
12, Tlonstue onpenenernoro HHTErpana.
13. Cgoitcrea onpenenennoro HHTErpana.
14. Hurerpain ¢ nepeMennbiv BEPXHHM IPEEIIOM.
15. ®opmyna Hetorona-Jleit6uura.
16. 3amena nepemenuoi u hopmya HHTErpupoBaHHs
110 HacTsM B OIIpe/IeIeHHOM HHTerpae.
17. Beruuciienne mwiomanei riockix buryp.
18. Brruncsienne 06bemMoB Ten Bparenus.,
19. HecoGerBentbie HHTErpasl ¢ 0eCKOHCYHBIMHU
peNe/IaMi HHTETPUPOBAHHSL.
20. Hecob6erBennsre HUHTETPaIbl OT HEOTPAHMYEHHBIX
byHKumii,
7. Oobviknosennble 1. OcHoBHbIE MOHSTHS B auddepeHnnatEHbIX
oupdepenyuanvroie YPaBHEHHUSIX.,
ypasHenusn 2. Obmee 1 yacTHOE pereHus middepennuansuoro
YPaBHEHHA.
3. Juddepennnansunie YPaBHEHUS NEPBOTO IOPSIKA,
Teopema o cymecTBoBanuU U eaMECTBEHHOCTH
perenus.
4. Henonuble nuddepenuuansupie VpaBHEHHS
MEPBOrO MOPSIKA.
5. VpaBHeHus ¢ pa3aensiomumMucs [IEPEMEHHBIMHU,
6. Oanopouble muddepennnanbmbe YPaBHEHHS
IEPBOTO MOPSIKA.
7. Jluneiinsle auddepenuuansupe YPaBHEHHsI
IIEPBOTO MOPS/IKA.
8. Juddepenunansynre YPaBHEHHS BTOPOI'O HOpsiKa,
AOIYCKAKOLINE TOHMKEHHE TIOPSIKA.
9. Jluneiinsie ogHOpO MBI auddepeHunatpape

YPaBHEHHS BTOPOIO MOPAIKA C TOCTOSHHBIMH
KO3 duiuentamu.
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10.

i $ 11

12.

13.

14.

Teopema 0 KOPHSIX XapaKTEPUCTUUECKOTO
ypaBHEHHSL.

JIunelinple HeoqHOPOAHBIE MU(PEepeHLIHaIbHbIE
YPaBHEHUs BTOPOI'O IOPSAKA € IIOCTOSHHBIMH

k03 PHIIHEHTaMH.

Pelienye THHEHHOTO HEOHOPOIHOTO
IuhepeHIUaNEHOrO ypaBHEHMS ¢ MHOTOUJIEHOM B
[IpaBOH YacTH.

Pemenue muHEHHOTO HEOAHOPOAHOIO

i depenanbHOro ypaBHEH S ¢ IIPABOH YacThIO

suga Ae® .

Pemenne munefHoro HEOJHOPOJHOI'O
auddepeHIMaIbHOr0 YpaBHEHH S C IIPABOM YaCThIO
BUaa acos Px + bsin fx.

DyHKU U HECKOIbKUX
nepemMeHHbLX

@

Onpenenenue npenena GyHKIUH HECKOIBKAX
NepeMEHHBIX.

OmnpenesneHue HENPEPBIBHOCTH (HYHKLIMH
HECKOJILKHX IIEPEMECHHBIX,

YHacTHple IPOU3BOAHBIE QYHKIIMH HECKOIBKHX
NepPEMEHHBIX.

Huddepernunan GyHKIMH HECKOIBKUX
IIEPEMEHHBIX.

OKCeTpeMyM (QYHKIMN HECKOJIBKHX IEPEMEHHEIX.
YacTibie TpoH3BOIHBIE BTOPOTO MOPS/IKA.
Hlocrarounoe ycioBue sKeTpeMyMa (yHKLIHH BYX
[E€PEMEHHBIX.

Haubosbiuee u HanmeHblee 3HaYeHus QYHKUMH
HECKOJILKHX TIepeMEeHHBIX,

YCIIOBHBIH YKCTPEMyM.

Hucnoeste u
(hyHKYUOHANBHBIE PAODI.
Paost @ypoe.

e A2 R Gy s i RS N

—

Omnpeenesne YUCIOBOTO Psaa.
Omnpenenenne cxonasuerocs psa.
CaoficTBa CXOASAIIMXCS PATIOB.
HeoOxoauMblit ipu3sHaK cXOAMMOCTH.
["apmonnueckuii psi.

[Ipusnak cpaBHeHus.

[IpesenbHblil mpU3HAK CpaBHEHHS.
[Tpusnax /lanamGepa.

WuTerpasnbHplii IPU3HAK CXOAUMOCTH.

. Ilpusnax Jleftbuuna.
. JocTaTtoyHbI TpH3HAK CXOIMMOCTH

3HAKOIIEPEMCHHOTO psiaa.

. OBracTh ¢XOMMMOCTH CTENEHHOTO psi/ia.

Kpammuuie, kpusonuneiinvie u
HOBEPXHOCMHbIC UHMEZPANbI

JIBOiinoi# MHTErpan: onpeaeneHue, CBOHCTRA,
T€OMETPHYECKHH CMBICII,

Ilepexoit x noBropHOMY B ABOIHOM HHTErpare.
3ameHa 1epeMeHHBIX B IBOHHOM HHTErpae.
JBOIHOM HHTETpas B MOIAPHBIX KOOPAHHATAX.
[Ipunoxenus IBOKHOrO MHTErpasa.

Tpoiinoit nuTErpa: onpejeneHue, CBOMCTBA,
IeOMETPHYECKUH CMBICI.

[Tepexon1 k moBTOpHOMY B TPOHHOM MHTErpaje.
3amMena nepeMeHHLIX B TPOIHOM HHTErpae.
Tpoitnoit nHTErpa B UMIMHAPHYECKHX U
chepuucckux

1



0 %

il
12.
13,
14.
15.
10.
16
17,

18.
19,

20.
21.

22,

KOOp/IMHATAX.
[Tpunoxenusa TpolHOro HHTErpaia.
KpuBoHeHHbIE HHTETPATBI

. KpuBonuuelHeIil HHTErpai nepeoro posja,

CBOMCTBA.

Brraucienne KpHBOIMHEHHOrO HHTETpasia IIEPBOro
pona.

KpuBonuHeHbIH HHTErpasl BTOPOro poja,
cBOHCTBA.

Brruncricnne KpUBOJIMHEHHOTO HHTErpaa BTOPOTo
poza.

®opmyna ['puna. Beraucnenue miomaiei ¢
IIOMOIILIO KPUBOJIMHEHHONW HHTErpaa.

YcnoBus He3aBUCUMOCTH KPHBOJIMHEHHOIO
MHTEIPajla OT IIyTH UHTETPUPOBAHMSI.
IToBepxHOCTHBIE UHTErPAIIBI

IToBepxnocrusblit uuTerpan 1 pona, cBoiicTsa.
Brrumcrienne NoBEpXHOCTHOrO MHTErpasia 1 poja.
[Ipunosenus oBEpXHOCTHOrO HHTErpaia 1 poaa.
OZHOCTOPOHHSISL ¥ ABYCTOPOHHSA MOBEPXHOCTH.
CtopoHa 1OBEpXHOCTH.

[loBepxHocTHBIH HHTErpant 2 poja, CBOWCTBA.
Bbruuciienue oBepXHOCTHOTO HHTErpaa 2 poja.
CBsI3b MOBEPXHOCTHBIX HHTErPaioB 1 U 2 poos.
®opmyaa Octporpanckoro-Iaycca. ITpunoxenus

[IOBEPXHOCTHOI'O MHTETpalia 2 poJa K BEIYHCIIEHHIO |

00BEMOB.

. ®opmya Crokca

149

dnemenmot meopuu nona.
Bexmopnuriii ananus.

Omnpenesenne NOTeHIMANA M IOTEHIHATBHOTO
BEKTOPHOTO I10JIs1, JIMBEPTEHIINSI BEKTOPHOTO I10JIs
ero poTopa, UIMPKY/ISLIHH, IIOTOKA Yepe3
nosepxnocts. Oneparop [N'amMunsrona
®opmyna ["aycca-Octporopanckoro
(I10Ka3aTeILCTBO JUISL IPOCTLIX 061acTelt)
®opmy:a Crokca (10Ka3aTeNLCTBO IPH
JOTIOTHHTEIbHOM YCIIOBHH Ha IIaJIKOCTh
[IOBEPXHOCTH

OmnpenesieHne OIHOCBA3HOTO MHOXKeCTBA B R3.
CosnunonansHoe BekTopHOe mone. Kpurepuii
COJTMHOM 1A/ IbHOCTH.

-l

12,

dnemenmost meopuu QyHKyuil
KOMRJIEKCHOU nepemMennoi

e

—= 0 % o

Kommiekcnple uncna. AnreGpanueckas Gopma
3anucH. KommnexcHas riockocts. Onepanum Haj
KOMILJICKCHBIMH YHCJIaMH,

Tpuronomerpudeckas u nokasarenbHas Gopma
3amKucu. Bo3geeHue B cTenens 1 H3BIeUSHHE
KOpHS U3

KOMILJIEKCHOTO YHCJIA.

[onsiTue hyHKIMM KOMINIEKCHOTrO EPEMEHHOTO.
[loxasarenpHas GhyHKIus.

Jlorapudmmnueckas dynxuus.

Crenennas GpyHKIMS.

Tpuronomerprueckue GyHKIMM.
['uniepOonuueckue GyHKIMH.

. OGparuble TPUrOHOMETPHYECKHE 1

runepooMueckue QyHKIUH.
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11. Ilpesen. HenpepsiBHOCTE.

12. Tlpoussonnas. Venosus Komu-Pumana,

13. Avamutuyeckas ¢ynxims. I apMOHHYECKHE
byuxuwn. Iuddepennman.

14. I'eomMeTpuyeCcKHii CMBICIT TPOU3BOHOIH.
Kondopmusie orobpaskenus.

15. MuTerpan oT GpyHKIUK KOMIUIEKCHOTO
IIEPEMEHHOTO.

16. Beruucienne unrerpana.

17. Teopema o He3aBHCHMOCTH UHTETpala OT
AHAIMTHYECKOH (PYHKIMU OT IIyTH MHTErPUPOBAHHS

Bomnpocer k sx3ameny (2 cem.)

Pan. Cxomumocts psina. Cymma psipa

HeobxonumbIit npusHak cXxoguMocTy

1-1, 2-it mpu3HaKy cpaBHCHUS

Ipusnax /lanamGepa

IIpusnak Ko

VHTerpanbHelil IpU3HAK CXOMUMOCTH
3Haxouepenyrommecs psibl. [Ipusnax Jle#tOunna
Crenennsle psaasl. UnTepBan cxoquMocTH. Panuyc cxomumoctn
Psan Maxnopena

10.Pasnoxenue B psn Maknopena GyHkuun y=¢*
11.Pasnoxenue B psg Maknopena QyHKUMHU y=sin x
12.Pasnoxenue B psn Maxnopena byukuun y=cos x
13.Pasnoxenue B psg Maknopena Gynxmun y=(1+x)™
14.Pasnoxenue B ps Maxiopena (ynxmmun y=In(1+x)
15.ITpumenenue psgos B NPUOJIMIKEHHBIX BBIYMCIEHHISIX
16.Psiapl Dypbe.

e B L S S

) 2

17.IlpuMenenue u reoMeTpraeckiit cMbICIT ABOWHOIO UHTErpaja

18.Coticrea aBoitHoro unrerpana

19.Bre1uncnenue n1BoiiHOrO UHTerpaia

20.3aMeHa nepeMeHHBIX B IBOHHOM HUHTerpalle

21.BbluncieHne reoMeTpHYIECKIX BEIUUMH IIPH IOMOIIU ABOMHOIO
HHTerpaa

22.Bbruucnenne GU3MIECKUX W MEXAHUYECKHX BEJIMYMH IIPU [TOMOIIU
ABOMHOIO MHTErpana

23.0Ompenenenue TpoiHOro WHTerpana. Ero Beluucnenue

24 Iununapudeckue u chepudecKkue KOOPIUHATHI B TPOMHOM HHTErpaie

25.Tlpunoxenus TpoitHoro MHTEerpasa

26. ludepennnanpupie YPABHCHUSI C pas/eNsIOMUMHUCS [IEPEMEHHBIMH

27.0nHOpOIHbIE nubbepentranbuble ypaBHeHus
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28.JIunelinble ypaBHEHHS. ypaBHeHus bepHynu
29.YpaBHenus Jlarpanxa u Kiepo

30. TuddepenunansHple ypaBHeHHs BTOPOIO MOPsaKa
31.Kommnexkcusie yucna. OCHOBHBIE MOHATHS. | eoMeTpuyeckoe

u306pa>}<e}me KOMINIEKCHBIX YHCEII.

32.KpusonuneitHble uHTerpais | u 2 poaa, UX CBOMCTBA M BBIUMCIIEHME.
33.1IpunoxeHus: KpUBOJIMHEHHOTO MHTEerpasa 2-ro pojaa. Popmyna I'puHa
34.TloBepxHOCTHBIE HHTETPaJIBI | U 2 pojia, UX BHIYHCICHHUE

35.11punoxenns NoBepXHOCTHOrO HHTErpasia 1-ro poaa

36.CBs3b 10BEPXHOCTHBIX HHTErPAIIOB 1-ro u 2-ro poaa

37.@opmyna Croxca. Popmyia Octporpanckoro-I_ayccea.
38.CxansgpHoe 1oe, rpajiieHT CKaIsPHOro MO, BexrtopHoe noe,

BEKTOPHBIC TUHHH.

39.ITorok BekTopa 4epes nosepxHOCcTh, Teopema Octporpaackoro-I'ayccea.
40.CriennanbHple BUIBI BEKTOPHBIX MOJI€eH (IOTEHIHANBHOE,

COJIEHOM/IA/IbHOE, TAPMOHMYECKOE).

5.3. Tunosbie KOHTPO/ILHBIE 3a1aHUs1 (MATEPHAJIbI)
AJIS1 TEKYIero KOHTPOJSA B ceMecTpe

TecToBbIe 3aJaHHS 1JI51 OUEHKH OCTATOUYHbIX 3HAHHH

OIIK-1 OHK 1
1. Kaxast u3 QyHKuMii SBIseTcs 4eTHOMH ' paBHa
230
x)=x"-ix;
a) f(x) i ‘/__x 16x — 6
) f)=2"+27 Y 1)2
B) f(x)= x| - 2
)i
r) f(x)=x-5e 4x — 1
B) - MI z
2. DJIeMEHTaMU HATYpaJlbHbIX YHCEIT )
SIBJISI€TCA ... - -
a) 0 (4x — 1)2
6) 9
B) -3
A5 2 KaKOBa BEJIMYMHA IpajinesTa cKalspHoro nos U

3. [ycts 22y @, — psiac
[OJIOYKHTEIbHBIMH YJIEHAMMU, H
cymeCTByeT KOHEYHBIH npene
lim 222 = ] Torna o IPU3HAKY

n—oc Gy

HanamGepa psizt cxoamtest, eciu
a)l =

0)/>1

B) /<1

ri<i

=x*—y* +yz- X BTOouKe A (1,0, -1)?
a) -1
6) 1
B) 0
r) V2

3. Obmee penrenue uddepeHHAILHOrO YpaBHEHHS |

¥y = sin 3x umeer BuU ...

A)y= —%cosSx%— %xz—}- eax 4+ oy
- &=
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4. Ecmm 2z, =21, z,=3+1i,10
Zy * Z, PaBHO ...

a) 6— 5i

6) 7—i

Bl E—1

P 544

5. SBnsercs 1 QyHKUHSA HENPEPBIBHOH

£%) x+4,x(-1
b ) e

L |
a) 7a; 0) HeT.

6. lannas ¢pyHkuus sijisieTcs
KOMIIO3HIIMeH HECKOIBKUX (HYHKIHUH

/() =1gGsinx?)

a) ueTelpex ©6) Tpex B) OATH  T) ABYX

7. OGnactbio onpejeneHus QyHKIUNA

y=Invx-5 sensercs npomexyrox
a) (0;); 6)[5;+e0);  B) (5, o0);

o0, +00),

r) (-

8. Jlana

dynxums y = Va? — 8x + 16 — 4. Torza
ee 00/1aCThIO 3HAYEHMIE ABIISETCS
MHOECTBO ...

a) [4; -i—oo)
6) (0; +c0)

B) (—00; +00)
I‘) [——4; —i—oo:

9. I'padux Gpynkunn y=mf(x) ects rpadui
y=f(x)...

a) npx m>1 cxKaThIif B M pa3 BAOIb OCH
Oy

0) npu m>1 cxkathiil B m pa3 BIOIb OCH
Ox

B) [ip m>1 pacTsHyTbI B m pa3 B0k
ocu Oy

r) Ipy m>1 pacTSHYTHIA B m pas BIOIb
ocu Ox

10. OGnacTeio onpeaenenus (pyHKIHN
In(1 + x)
y= i) e SBIISICTCS [IPOMEIKYTOK
x P

a) (-1,1) v (1,400);
6) (-0,1) U (1,+ w);

ﬂ—l?cos3x+ L
——ppsdt+ —x 4+ 524 £y
27 2 W
C; ,
cos 3x + -—zux '+ eak 4 By

4. Pemienuem nuddepeHnmansHOro ypaBHeHus y’ —
y = e” apageTcs QyHKIus

a)y=e"+C

6) y=xe*+C

B) y= (x + C)e"

r)y=x/e"+C

5. Onnopoasomy nuddepeHInaTEHOMY YPaBHEHHUIO
BTOpOro nopsaka y"-3y'-y=0 coorBeTcTByeT
XapaKTepUCTHYECKOe YpaBHEHHE ...

a) A -34-1=0

6) A*-31+1=0

B) A*-31=0

r) 322 +24-1=0

=

6. 3nauenne npegena lim {1+ =) pasno ...
X=3ca 3

o
a) el
6) 1

B) 815

r) e’

7. Unrerpan [ 2371 dx pasen
a) 2*
®)
i e
B) = —
3 8
18
r)- —

8. Uuterpan f; x*dx papen
a) 0,25

5) 0,33

B) 1

r) 0.5

9.BeprukanbHoi acuMnToToll rpaduka GyHKIHM
dx -5

y = m SIBJIACTCA IIpAMasd orpeaensaemMas

YPaBHCHUEM ..,
5
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B) (1,1 00);
r) (-o,-1).

11. Kakas U3 npuBeIeHHBIX (QYHKIMI
SIBJISETCS YETHOH

a) fla)= |x| ~3x*;

B) (&) = 20t »

6) f(x)=3x*-5x;
D) f(x)=—

CosXx

12. DneMeHTaMH MHOXECTBRA
HAaTYpaJIbHbIX YUCEJI ABIISIOTCS ...

6)\/5 B) 3
r) -10

13. 3nauenne pynkuuu f(z) =z> +4is
TOYKE Z = 2 +{ paBHO ...

a) 3+ 6i

6) 3+ 8i

B) 5+ 8¢

r)5+6i

a)m

14. Motynb KOMITIEKCHOIO YHcIa 2 — 4

S H R

&

4
10.0npeneneHusi HHTErpa Jsm4xdx paBeH...

0

a)-0,5
6) 0.5
B) -8

r) -0,25

dx

11. Unrerpan (1 +¥%)arcig?x paBeH. ..

1
B (142 )erctg x i

) — e

arctgx

1
B) arcig®x

+C

p) T arcigx + C

12. Topu3oHTaIpHOM acCUMITOTON rpaduka pyHKIUK

paBeH... o5 = 7 SIBJISETCS NIPsIMast, OIpe/IeiseMast
e 6) 6 ) g ypaBH:H;eM
r) V2 4
a) x=——
15. Kak Ha3bIBaeTcst pencTaBieHHbli ps 4
?%E:ﬂ(ancosmﬂ- b, sinnx) ? 6) FETE
a) pan Qypbe B) x=0
0) psa Makiopena ) = 1
B) PacXo/IAMIHHCS psi Y=3
I') CXOAsIUitCs psi
16. O6nacTeio onpeneneHus GyHKIHH ; x*=3x+2
s 13. Tpenen Gpyukuun hmm pasen
y=-5 1 SIBJISIETCS IPOMEIKYTOK SR
x p—
a) 0; 0) 1; B) 1/3; r)
a) (-0,-1) U(1,+0);  6) (-1,1); B) 172.
3.+); 3.
14. TIpoussonHas QpyHximu y = (yx + 10)° paBHa
17. Kaxas us gynkuuii ssisercs a) y’ = 26EH0)7
HEYETHOHN y
6) ¥ = 3(Vx + 10)?
a) f(x)=x"Vx; B) i'; = 3Xw" j
0 flx)=2"+27" ry = 3HE+10)?
B) f(x) =[x~ x; B
) J )= s—5e 15. Pewenue 3anaun Kommn Z—: =4, x=1nput=1
18. I'paduk bynxuum y=f(x)+b ecrs :)Mffjnﬂ
rpapuk y=f(x), cABUHYTHIif 6) x = 4t - |
>
a) npx b>0 BHHM3 Ha a eIMHHL B) X = 4t +3
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napajiienbHo ocu Oy

0) npu b>0 BBepx Ha a eNMHHIL
napasiensHo ocu Oy

B) ipu b>( BiIeBO Ha a e IMHUIL
napauiensHo ocu Ox

r) npu b>0 Bnparo Ha a e UHHIL
napajuiesibHo ocH Ox

19. O@yukims y=3" HasbIBaETCH
a) CTENeHHOi

0) nokasaresibHOU
B) yObIBarome
I') HedJIEMEHTapHOH

20. I'padux pyuxuun y=f(x+a) ectp
rpaduk y=f(x), CIBUHYTHIH

a) 1pu a>0 BHU3 HA a eIUHHUIIL
napaiuiensio ocu Oy

0) npu a>0 BBepX Ha a eAMHHIL
napajuiesibHo ocu Oy

B) IpH a>( BJIEBO HA & eIUHHMI]
IapajuiesbHO ocu Ox

r) npu a>0 BIIPaBO HA & eIUHHMIL
napaniensHo ocu Ox

21. Onpenenurens MaTpUIbI

5. gl -3

0 2 0 3nopsaxapaseH

¢ e 5

a)0 0) 8 B) -8
r) 25

22, CucreMa ypaBHeHHH
X-y+2z—-8=0

{Zx by—343=0 BBIPAXKAET B

[IPOCTPAHCTBE

a) IJIOCKOCTD

6) npsmyio

B) TOYKY IIEPECEUEHHS IBYX MPAMBIX

I') TMHUIO IePeceUeH s ABYX [UI0CKOCTEH

23. Kak Ha3blBaeTcs MaTpHIa,
OIpeJieTuTeNb KOTOpOo# pasen 07
a) HyJIp-MaTpuia

0) eaMHUYHOM

B) HEBBIPOMICHHOM

I') BEIPOXK/IEHHOM

24. Paccrostaue ot Touku (-5;3) 10 ocu Oy
PaBHO ...

a) s
0) 2

r)x=4t-3

16. ITopagok auddepeHuansHOro ypapHeHHs
MOJKHO TIOHH3HMTh 3aMEHOM. . .

a) y'=z(x)

6) y'=z(y)

B) y"=z(y)

) y"=2(x)

17. Beprukaneno# acumnToroit rpaduxa GyHKiHH

x
p= ABJIACTCS [IpsAMasl, OlpeenseMas
3x+4

YPaBHCHHCM. ..

4
a) x=-—
) 3

4
6) y=——

3
B) x=0

1
) y=—
)y 3

18. 13 3amannbx auddepennnanbHpX ypapHeH I
IMHEHHBIMU HEOJHOPOIHBIMHU YPaBHEHUAMHU 1-ro

IopsaKa ABJIAKOTCS ...

a) E§+ 2%y = yicosx

dy ”
0) xdx-%- 2y= e

dy %
Bj-d\—x—- };r_..yz_;_ 1

dy . B
r) dx—i-d-}r-i— sin3x = 0

19. YactHOMY pelieHuio JHHEHHOro
HEOHOPOAHOIO JuddhepeHanbHOro

¥"+ ¥'+ 12y = x + 5 1o Buay ero npasoi vactu
COOTBETCTBYET DYHKIIHS ...

a) f (x) = Ae* + Be™W

6)f(x)=Ax+ B

B) f (x) =e¥¥(Ax + B)

r) f(x) =Ax?+ Bx

20. Kak pacrnionoxena miockoers  4x+2y-1=0?
a) Comepaxurt ock Oy

0) [Mapamrensna miockoctu Oxz

B) [lapannensna ocu Oz

r) [lepnenaukynspua Oz
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B)m

r)3

25. Eciu Bee blleMeHTb Kakoi-1in60
CTPOKH (CT0/1011a) MaTPUIIBI YMHOKHUTE HA
YHCIIO A, TO €e OIpPe/Ie/IHTeb. ..

a) HE U3MEHHUTCS

0) byzet pasen HyIO

B) YMHOXKHMTCS Ha YUCIIO A

I') OMEHSET 3HaK HA MPOTUBOIOIOKHbIH

1 0 0
26. Jlanunast matpuna A= (O =] 0)

g 0 2
ABJIAETCH ...

a) HyJIb-MarpHue
0) eqMHUYHOM

B) IMarOHAILHOM
I') BEIPOJKICHHOH

27. Cucrema ypaBHeHuit {le iy
X, —%x,=10
ABJISIETCS. ..
@) PaBHOCHIILHO!
0) coBMecTHOIT U Heonpe ienenHoit
B) HECOBMECTHO

I') COBMECTHOM M OlpeselieHHoii

28. Anrebpanueckoe 10moNHeHHE
5 & 3
dJIeMeHTa Az MaTpubl Q0 2 —1 3
7 -4 5§
IOPSIIKA PABHO
a) -4
6) -5
B) -1
r)s

29. Munopom snemenTa a3 MaTpPHILE]

1) Ipoxoaut yepes Hayamo koopuHaT

21. YpasHenue npsamoit, mpoxosimeii Yepes TOUKY
A(0; 10; — 3) neprenaukynspHO MIOCKOCTH
% + ¥ — 10z = 0, uMeer BUI ...

a)

.x__y-i-lﬁ__.z;ﬂ
17 A =4p

X r— 10 =z 4+ 3
6)—2} =

1 1 10

x ¥+10 z-3
B) = = .

1 1 — 10

x y-—-10 =z + 3
I‘)—: —

i i —10

22. YpaBHeHHEM HPAMOI, NePHEeHIHKYIAPHOH
OpAMOH ¥ = 6x — 5, siBnsercy ...
a)x+5y—13=0
©)x+6y—7=0
B)bx=y=2=0
HSx—~y+1i=40

23. YpaBHeHue I10cKOCTH, Npoxoasieti uepes
TouKy M(2;2;2) u ock Oz umeeT Bux

a) x+z=4

0) x-y=0

B) X+y=4

r) x+y+z-6=0

24, TInockocTs, Mpoxomsias 4Yepe3 Havalio
KOOP/MHAT apajlIeIbHO I0CKOCTH 4+8y-162-1=0 |
HUMEET YpaBHEHHE ...

a) x+2y+4z=0

0) x+2y-4z=0

B) X-2y-4z=0

r) 4x+8y-16y+1=0

5 6 3 25. Kax pacrionoxena miockocts 2x — 5 = ?
0 2 -1 3 nopszaka aensercs a) mapasutenbha ocu Oy
il 8 0) mapasiensha ocu Oz
a)3 B) Napasie/ibHa ILI0CKOCTH Oyz
6) -14 I') nmapasuie/ibia II0CKOCTH Oxy
B) 14
r)-3 26. IlnockocTs, 3a1annas YPaBHEHHEM 5X — 2y + 7 -
R o 10 =0, orcekaer ot ocu Ox OTPE30K, PABHBII. . .
A:(I l)HBz(G 5}6yﬂeT 2)505
%04 6 8 ))2=
6 13 B
(24 a7) D) 10
6) (250 ég) 27) Yro BeIpakaeT 1aHHOE ypaBHeHIe
x—x0 - y-y0 - z-=20 o
m n ]
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) { 6 2-74) a) KAHOHHYECKOE YPaBHEHHE MIOCKOCTH
13 47 0) ypaBHEHUE NPSMOI B OTpe3Kax
B) YPaBHEHHE MIIOCKOCTH B OTPE3KAX

r) (24 4?) I') KAHOHHYECKOE YPABHEHHUE IIPAMOit B
6 13 IPOCTPAHCTBE
. (2%, +%,= 10
31. Cucrema ypapHeHuUit 2x, +x, = 15 | 28. HaifTi BelMumMHy 0CTPOro yria MeX1y NpsSMBIMH
SIBIIAETCS ) o B0 B0 5 D e B i
" 1 & 7 -2 e
a) PABHOCHIILHOM H ®
0) COBMECTHOI! 1 Heolpeae/IeHHOH
B) HECOBMECTHOI a) m/2
I') COBMECTHOU M OIPE/IeIEHHO 6) /4
B) 60°
32. CBoiicTBO 00paTHOM MaTpHLIbI 1) 36°
a) Al =AT.A
6) AT E=A
B) A" =E/A
AN =
33,11 m Aoy P
- Hpoussenenuem Matput o u
OVIET. .
cC C
?) 3x3 %) gea )
35 4 I') HE CYIIeCTBYET
Kputepun onenku pesybTaToB TeCTUPOBAHUS
Ouenxka (cranjgapruas) Ouenka (B 6ajJ1ax)
«OTIMYHO» 85-100
«XOPOLIO» 69-84
«yTOBJIETBOPHUTEIHLHO 50-68
«HEYJIOBIETBOPUTEILHO» Memnee 50

IIpenodasamens mooicem nossicums ommemxy 3a OpusUHATbHBIL OMEem Ha
6ONPOC UMW OPUSUHANIBHOE peulenue 3a0aui, KOmopble CeUOemensCmeyiom o
6bICOKOM  MAamemMamu4eckom paseumuu  obyuarowezocs, 3a peuwieHue 6onee
CROJICHOU 3a0auu uru omeem Ha 6olee CAONCHbIE BOMPOC, npeonodNcerble

obyualowemycs OONOMHUMENbHO NOCAE BLINOAHEHUS UM KAKUX-1uBO opyeux
3A0aHUIL.

5.4. Onucanue KPHTEPHEB OLEHUBAHUS KOMIETEHIMI H IIKAIbI
OUleHHUBAHHUS

[Ipn IIPOMEIKYTOUHOH aTTeCTalUuU B hopme 9K3aMeHa,
nuQGepeHunpoBaHHOro  3ayeta, AMM(HEPEHINPOBAHHOrO 3aueTa IIPpU  3allUTe
KypCOBOIO IPOeKTa/paboTel UCIIONB3YETCs CHENYyIOIas [IKANa ONCHUBAHUS: 2 —
HCYZIOBJIETBOPUTENBHO, 3 — YOBIETBOPUTENBHO, 4 — XOPOLIO, 5 — OTIHYHO".

5 o =
B xoze texymeii arTectaumum MoryT 6biTh HCIIONB30BAHBI 0annpHO-PeHTHHIOBbIE 1LIKABI,
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Ilpu npoMexyTo4HOlH aTTecTaluy B opme 3aueTa ucrnons3yercs CllelyroIas
IIKa/1a OUCHUBAHMSL: 3aYTE€HO, HE 3a4TEHO.

Kpurepusmu onenuBanus noctiskennit moxasatenes ABIIAIOTCS:

Haumenosanue
rnokaszaress
OLIEHUBAHUS

110 IUCLIUIT/IMHE

pesynbTaTta 00yueHus

Kputepwuit onennpanns

3HaHug

3Hanne TePMHUHOB, ONpeeeH i, TOHSTHI

3HAHHUE OCHOBHLIX 34KOHOMEPHOCTEH, COOTHOMICHHMH, TPUHIIMIIOR

OBbem ocBoeHHOIO MaTepraa

[lonora oTBeroB Ha Bompock

HeTKOCTh M3I0EHNS U UHTePIPeTALMH SHAHNH

YMmenus

YMeeT popMabHO ONHCHIBATH OTHOIIEHMS MEX)ly 00BEKTaMH U
(QyHKUMM OT HUX; pemaTh CHCTEMBI IMHEHHbBIX ypaBHEeHMH

Bnanenus

Brasieer mambixamu ymotpeGiienns maremarnueckoli CUMBOJIMKM J1JIs]
BLIPAKCHHA KOTHICCTBEHHBIX X KAYECTBEHHBIX COOTHOMIEHMI 0OBEKTOB,
TCOPETHHCCKUX PACCYIKNEHHUI TPH [10KA3aTeNbCTBAX TEOPeM

Ouenka mnpenojaBaTenem BbICTABISETCS HHTETPpaIbHO € Y4Y&€TOM Bcex
[T0Ka3aTesield U KPUTEPUEB OLICHUBAHUS.
Ornerka chopMupoBaHHOCTH KOMIIETEHITHIA 110 NI0Ka3aTesto « 3HaHUM.

Kpurepuii YPOBEHb OCBOCHMS U OLIEHKA
2 3 4 5
3Hanue TepmMuHOB, | He 3uaer TEPMHHOB |3HAET TEPMMHBI U 3HaeT TepMUHBI U (3HaeT TEPMHHBI H
onpejeneHti, U onpe/iesieHHiH OrpeaeneHus, Ho OrpejieNieHus OMpeJIe/ICHHS, MOIKET
MTOHATHH nonyckaer KOPPEKTHO
HETOYHOCTH chopmyHpoBaThL HX
(hopmymposox CAMOCTOATEILHO
3HaHHe OCHOBHBIX |He 3Haer ocHoBHbIE 3HaeT OCHOBHbIE 3HAeT OCHOBHbIE 3HaeT OCHOBHbIE
3aKOHOMEPHOCTEH, |3aKOHOMEPHOCTH M 38KOHOMEPHOCTH, 3aKOHOMEPHOCTH,  |3aKOHOMEPHOCTH,
COOTHOLIEHHH,  [COOTHOLUEHMS, COOTHOUIEHHS, COOTHOILIEHHMS, COOTHOLIEHHS], PHH-
MPHHLIMTIOB MPUHIIKIIBI MPUHLIMIIBL NPUHLIMIIBL TOCTPO- [LIMITBI TOCTPOEHMUS

[OCTPOEHHS 3HAHMIA

MOCTPOEHUS 3HAHHUH

CHHUS 3HAHWH, UX
HHTEPIIPETHPYET U
MC[‘IOI]I:B)/ST

3HAHMUH, MOKeT
CaMOCTOSTEIBHO UX
MOJYUHUTE U
UCIIOIB30BATh

O6bemM ocBoeHHOro
marepuana

He 3Haer
3HAYMUTEILHOH YacTH
MaTepuana
JHUCUMITTHHBI

3HaeT ToJIbKO
OCHOBHOH MaTepuan
JHCLMILUTHHBI, He
YCBOMI €ro aetasnei

3HaeT Matepuan
JHCLUMILIHHBI B
JIOCTATOYHOM
obbeme

Obnanaer TBepabIM 1
TIOJTHBIM 3HAHHEM
Marepuana JAUCLIMILIM-
Hbl, BI1aJ€ET 0MOJHH-
TCJIbHBIMM 3HAHUSIMH

[lonHoTa oTBeTOR Ha

He naer oters! Ha

Haer HenonHbie

Jaer oTeers! Ha

Haet nosnusie,

BOTPOCHI OOMBILMHCTRO OTBETHI Ha BCE BOIIPOCEI, HO HE BCE|pa3BEPHYThIE OTBETHI
BOIPOCOB BOITPOCHI - MIOJIHBIE Ha [10CTaB/IEHHbIE
BONPOCEI
YetkocTs Hanaraer suanus 6e3 |Manaraer snanms c WManaraer shauus  |Wanaraer suanus s
M3JIOKEHUS U [JIorMueckol HapYLIEHHAMH B Oe3 Hapywienuit B |noruueckoii
HHTEpnpeTaunn  |MOCIIEAOBATENBHOCTH |10rMYyecKoil JIOTHYECKOH 110¢1e- [0C/en0BaTe/ IbHOCTH,
3HAHHI NOC/IEA0BATE/ILHOCTH |A0BATENIBHOCTH CaMOCTOATENBHO MX
MHTEPIPeTHPYS 1
aHaJIM3UPYs
He wumoctpupyer | Boinonnser Brinonuser Beinoauser ]
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M3JIOXKEHUE NOSCHAIOLLHE CXEMBI | MOACHAIOLLIHE NOACHSAIOLLHME PUCYHKH
MOSICHAIOLMMH W PUCYHKH PHUCYHKH M CXEMEI (M CXEMBI TOYHO H
CXeMaMH, HEOPEKHO U C KOPPEKTHO H AKKYpaTHO, pacKpbIBas
PUCYHKAMU U omMbKamu [TOHATHO [TOJIHOTY YCBOEHHBIX
MpUMEpPaMH 3HAHWI
Hesepuo nznaraer u | Jlonyckaer I'pamoTHO 1 no| ['paMOTHO U TOUHO
MHTEPIIPETHPYET HETOYHOCTH B CYLIECTBY H3J1araeT 3HaHus,
3HAHUA M3/107KEHHH H M3J1araeT 3HaHMA | [EJIaeT
MHTEPIIPETALMH CAMOCTOSITE/IbHbIE
3HAHWH BbIBO/bI

Onenka copMUPOBAHHOCTH KOMIIETEHIIHH 110 TIOKA3ATENIO « Y MEHUS.

Kpurepuit YpoBeHb OCBOEHHS M OLEHKA
2 3 4 5
Ymeer GopmasisHo | Obyvarommiics Obyuarommics Obyuarommiics  |O6ygaromuiics
OITUCLIBATE JOITYCTHII bonee HOOITYCTHUIT HE bonee YMEET IIPaBUIIEHO yMeer [IPaBHIILHO
OTHOIIeH s Mexcry | ABYX OIIMOOK M \1BYX OMIMOOK HIIH | IPHUMCHSTE BBIIOJIHATD PUCYHKH,
N e Oosee IBYX — Tpex |0ojiee IBYX — TPEX |METOJIbI yeprexu, rpaduk,
(byHKuAH oT Hux; | HEAOUETOB B HEJI0YETOB B MaTeMaTHYeckor |, omyTCTRYIOMIHE
O —— BBIKJIAJIKAX, BBIKJIAIKAX, 0 HCCIIeI0BaHuS, oTHETY:
5 yepTemax Hin yepTexKax HiIn OJIHAKO
R rpadukax. rpaduKax. omymieHs! ofta | MEeT
ypaBHEHUH ommbKa, wiH WIITIOCTPUPOBATE
€CTbh [1Ba — TPHU TCOpHIO
Hejlouéra B KOHKPETHBIMU
BBIKJIQJIKAX, IpUMEpamH,
PHCYHKaX, NPUMEHSTH €€ B
HEpTExKax Hin HOBOM CHMTyalluu Ipu
rpaguxax. BBIMOJTHEHHH
[IPaKTUYECKOTro
3aJIaHHSI.

Ouenka copMUPOBaHHOCTH KOMIIETEHLIMH 110 MOKa3aTeo «Baagerusy.

Kputepnuii YpOBEHE OCBOEHHS M OLIEHKA
2 3 4 3
Bnaneer nappikamu|O6yuaiomuiica  He|OByvaromumiics Obyuwarommitcst  |O6yuatomuiics B
ynorpebneHus |Biajeer BJIaIEeT BJIafIeeT IIOJIHOM obneme
MaTeMaTHYECKOH |00s3aTe/IbHbIMU oGssarenpHsME | CPOPMUPOBAHHOC Bl1aJceT  HaBbIKAMH
CHUMBOJIMKH [T |yMEHHIMH 110 |YMEHHAMH ro] 0 . IIPUMEHEHUS] TEOPHH
BBIDOKCHHs  [IIPOBEPSAEMOI TeMe. |poBepseMoit igﬁ%ﬁgﬁgﬁg’;@ paHee  HM3YUYEHHBIX
KOJIMYECTBEHHBIX H TEMe,
KA4yeCTBEHHBIX bk b EESYTCTBYIO[HHX
9 YMEHHH U ?
COOTHOIIEHUH HABLIKOB HO copMHUPOBAHHOCTD
00BEKTOB, JIOTyCKaeT 0 U YCTOMUMBOCTEIO
TECOPETHIECKHX HECYIIIECTBEHHbIE |HCIIOIB3YEMBIX IIPH
paccyxaeHui npu HETOYHOCTH. OTBET€ YMEHHUM u
JI0Ka3aTeIbCTBaAX HaBBIKOB.
TEOpeM
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6. MATEPUAJIbHO-TEXHUYECKOE
H YYEBHO-METOANMYECKOE OBECIIEYEHUE

6.1. MaTtepua/ibHO-TeXHHYecKOe o0ecrieyeHue

HanMeHoBaHKe crieManbHBIX
TOMEIIEHHH 1 TOMeIeHUH 1Tt
CaMOCTOSITeJIbHOM paboThI

[TepeyeHb TUIIEH3MOHHOIO
IIPOrPaMMHOTO o0ecrieueHus

Yuebnoe nomerenne Ne 413 s
MIPOBEIEHUS TPYIIIIOBLIX U
VHJMBUAYATbHBIX KOHCY/IbTAIMM
TeKYyIero KOHTPOJIs,
CaMOCTOSTENLHON paboThI

J

CnennanuzupoBaHHos MeGeb,
NEPCOHAIIBHBIA KOMIIBIOTEPC BBIXOJAOM B
MurepHeT u obecrneyeHueM JI0CTyna B
IEKTPHHYIO HHDOPMAIIHOHHO-
obpasoBareibHYIO cpeay (huamnaa,
MYJIbTUMEMIHBIHA [TPOEKTOP U 9KpaH, Bed-
Kamepa, rpapuyecKuil mianmer

YuransHelit 3a1 6ubnunorexu, Ne 405 mis
CaMOCTOSITEIbHON pabOThI ¢ BEIXOJI0M B
cets MuTEpHET

Cnenuannsupopannas Mebens,
KOH/IMIIHOHED, TIePCOHATIBHEIE
KOMIIBIOTEPBI C BEIXOZOM B MIHTEpHETH
obecreueHHeM J0CTYIIA B QJIEKTPOHHO-
o0pasoBaTenbHYIO cpely (uinaia, Bed-
Kamepa, rpapuIecKuil IIaHIeT.

6.2. Jocrynuas cpeaa

B H® BI'TY nm. lllyxosa B.I'. npu co3nanun 6e36apbepHoit cpeibl yYUTHIBAIOTCS
MOTPEOHOCTH CIIeyIOIUX KaTeropyit HHBAIU/IOB | JIUIL C OFPaHHIeHHBIMH
BO3MOKHOCTSIMH 3I0POBBSI:

- C HAPYILIEHUSIMH 3PCHHS:

- C HAPYLUEHUSIMHU CIlyXa:

- C OrpaHMYeHHEM ABUraTeNbHbIX (QyHKIUIA.

B obpasoBatensHoii opranusanuy obecreyen GecrpensaTCTBEHHbIH A0CTYI B
3/laHre HHBAKIAM U JIMLAM C OrPaHMYE€HHBIMM BO3MOXHOCTSIMHU 3/I0POBbS.

Htst iun ¢ HapymeHwsIMU paboTEl ONTOPHO-IBUTATEIBHOIO arnrapara obecrieyeH
JOCTYT Jist 0Oy4YeHus B ayTUTOPUSIX, PACTIONOKEHHBIX Ha IIEPBOM TaKe, TAKIKE
MMEETCH BO3MOKHOCTB JIOCTYIIA U K JIPYTUM ay [IUTOPHUSIM.

A1 1L ¢ HAPYLUEHUAME 3PEHMUs, CIIyXa MMEETCs ayMTOpHs, oBecreyeHHas!
CTallUOHAPHBIMU TEXHUYECKUMU CPE/ICTBAMH.

B cetu «MHaTepHeT» ecTh Bepcus oQUIMANBHOTO cajita y4eOHOH opraHu3anuy ams
CJ1a0OBHISIIIMX.

6.3. Jluuensnonuoe u cB0GOAHO pacnpocTpaHsieMoe nporpamMMHoe
obecnevyenune

Ilepeuens sinnieH3nOHHOrO
NPOrpaMMHOro obecriedeHus

PeKBU3UTBI OATBEPKIAIOIIErO
JIOKYMEHTa

Microsoft Windows 10 OEM

I[Ipenycranosnena na [IK
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Microsoft Office Professional Plus | Cornamenune Microsoft Open Value
2007 Subscription V 6328633. Cornamenue
neictButensHO ¢ 02.10.2017 no
31.10.2023. Hororop nocrasku [10
0326100004117000038-0003147-01 ot
06.10.2017

Dr. Web Securety Space 12 CyOnunensuonnslii gorosop Ne 675 ot
17.10.2022r.

Google Chrome CBobozaHo pacnpoctpansemoe I10
COIJIACHO YC/IOBHMSAM JIMIEH3HOHHOIO
COTJIaIeHus!

Mozilla Firefox CaoboaHo pacnpoctpansemoe 110
COTJIACHO YCIOBHSM JIMIEH3MOHHOTO
COrIalIeHus

6.4. IlepeueHb y4eOHbIX H31aHHIH H y4eOHO-METOAHYECKMX MATEPHAJIOB
OcHoBHast iuTEpaTYpa

B.C. Illuna4és. Beicmas matemaruka: Yue6. s By3os/ B.C. Illunaués. 7-e
H31., crep. — M.: Beic. mk., 2005-479 c.:um.
ISBN 5-06-003959-5.
W.W. baspun, B.JI. Matpocos. Beiciuas matemaruka: Yue6. s CTy/. BBICLL.
y4eb. 3aBefieHuii. — M.: I'ymanut. usa. uentp BJIAJIOC, 2002. — 400c¢. u1.
ISBN 5-691-00372-0.
Ilpusanos .M. Ananurudeckas reomerpusi: YueGHHUK. 36 — e u3., cTep. —
CIIb.: M3naremsctso «Jlanby, 2007. — 304 c.un. (YueOHHKM /ISl By3OB.
Cren. nuteparypa).
ISBN 978-5-8114-0518-3.

HonmosinuTeabHast JMTEPATYpa
Kannan WA, [lycteipaukos B.U. TIpakTukyM 1o BbICLIEH MaTeMaTuke: B 2T.
T1: Yuebnoe nocobue/ M.A. Karnan, B.M. ITycThIpHUKOB: Ox 061, pen.

npo¢. B.W. ITycreiprukoBa. — 6 — € u3jt., uemp. u goi. - M.: Dkemo, 2008, —
576 c.

ISBN 978-5-699-17447-8.
Karnan WA, ITycteipankos B.U. TTpakTuKyM 10 BeICIIEH MaTeMaTuke: B 2T.
T2: Yuebroe nocobue/ M.A. Karnan, B.M. ITycTsipHUKOB: mox o6, pen.

npo¢. B.W. IlycteipHukoBa. — 6 — e u3j., uenp. u gor. - M.: OkeMo, 2008, -
376 ¢.

ISBN 978-5-699-17491-5.
Cobone b.B. Ilpaktukym mo Beiciedf marematuxe/ B.B. CoGonp, H.T,

Mumnskos, B.M. [lopkmesn. — Uz, 4 — e. — PocTos H/J1: ®enuxc, 2007. —
630, [1]c. — (BelIciuee oGpazoBanue).
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7. VTBEPKJIEHUE PABOUEN ITPOT'PAMMBI
YrBepxaenue paboueii nporpaMmmsbl 6e3 H3MeHeHHH

Paboyas nporpamMa 6e3 u3MeHeHuii yreepikaeHa Ha 20 22/ 2023 y4eOHbli

rofl.
[TpoToxon Ne 4 3acejiaHus Kadepsl OT « 2y wiadrvyare 2022 T
/ -
3aBenyromui kadeapoii: JI.T.H., JOIIL. i ' [.1O. Epmonenko
yueHas CTerneHb U MOIINU MHULHAIIBI, q]aMPII[HH
3BdHHE
Jlupexrop dunuana: K..H., 101l @cu&/ 1.B. Yuctsikos

yueHas CTENEHb 1 3BAHHE MOANUCH WMHULKWAJIbL, (bﬂMMHHSi

[Ipumeuanne: nynxm 8. VYmeepowcoenue paboueii npocpammer (Ha KaxcOwill
YuebHblil 200) 8bINOAHAIOMCS HA OMOENbHbIX TUCMAX.
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8. YTBEPKJIEHUE PABOYEM ITPOI'PAMMBI

YrBep:xaenue paboyueii nporpamMmsl 6e3 U3MeHEHHH

Pabouas nporpamma 6e3 usmeHeHuit yreepikaena na 2023 / 2024yueGHblit

rof.
IIporoxon Ne 1 3acepanust kadenpsr ot «28» asrycra 2023r.
5
3aBenyrouui kadeapoii: I.T.H., Tpod. £ AN I".10. Epmonenko
ydyeHas CTeNneHb 1 HOAMUCH HHULHALI, (haMuiis
3BaHue [
vV
Hupextop bunuana: K.().H., IO1L. /}‘ %/ .B. Yucrsikon
Y4€Has CTECNCHb M 3BaHKE noanugs HHHIIHAJI, [baMHJ'II/I}I

Ipumeyanue: nyuxm 8. Vmeepoicoenue paboueii npozpammel (na xaoicovlil
YuebHbill 200) 6bINONHAIOMCA HA OMOETLHBIX AUCHIAX,



HNPHUJTOKEHUSA

METOJAUYECKWE PEKOMEHJIALMH IO OPTAHU3ALIMMA U3YUEHUSI U CLUITJIUHBI

M3yuyenue Kypca «Maremarukay mpennonaraer pabory ¢ yueGHOM u
Hay4YHOH JIMTEPATYPOd M IEepHOJMYECKUMH HU3[AAHUSMH, IJIOOATLHOM CETBIO
VIHTepHeT, BBIIOIHEHHE TBOPYECKHX 3aaHNi, OPraHU3aLMI0 HAYYHBIX TMCKYCCHI
CTYLEHTOB.
Leneto n3yyenus Kypea sipisiercss popMupoBanue y Oyayimx 6akanaBpos
COBPEMEHHOI'O MBILIICHHS, LEJIOCTHOTO IPEACTABICHHUS O Pa3BUTUM OCHOBHBIX
3JIEMEHTOB BBICIIENH MAaTeMaTUKH.
VI3yyeHne QMCUMILTMHBI IPeJIIoNaracT pelleHre psla CI0XKHBIX 387ay, 4To
J1aeT BO3MOKHOCTD CTY/I€HTaM:
v’ OCBOMTBH OCHOBHEIE MOJIOKEHHS Kypea «MaTeMaTHKay;
v chopMIpOBaTh HEOOXOMMMBIH YPOBEHb MATEMATHYECKOH OrOTOBKH
JULsl TOHUMaHHMs OCHOB BBICIICH MaTeMATHKH;

v’ IpHOOPECTH MPAKTHUECKKe HABBIKH PeIeHHs TUIIOBbIX 337124,
CIIOCOOCTBYIONIMX yCBOGHHIO OCHOBHBIX [OHATHI B UX B3aHMHOMN CBA3H,
a TaloKe 3a/1a4, CIIoCOOCTBYIOUIMX PAa3BUTHIO HAYalbHBIX HABBIKOB
Hay4HOI'O UCCIIe0BaAHMS;

v cOpPMHPOBATH YMEHHUS PEIIATh O TUMU3ALUOHHBIE 3a0a4H1 C
UCII0JIL30BAHUEM allapara BhICIIEH MaTeMAaTHKH,

B xadectBe opraHuzanuoHHEIX (OPM 3aHATUH 10 AHCHMIUIMHE y4eGHBIM
[UIaHOM  ONpEJEJIEHbl JISKIMOHHbIE M MNpaKTUYECKHEe 3aHATHS. Pabora Ha
NPaKTUYECKUX 3aHATUAX TPOBOJAUTCS B (opMe OmpocoB, oOCyxkaeHHs Mpobdiem,
PacCMOTPEHHBIX CTyAEHTAMH B IMPOLECCE BBIIIOJIHEHUS JIOMANIHEro 3ajaHus,
AMCKYCCHM HA TEMbl TOAIOTOBJIEHHBIX MMM JOKJIAQJOB, IEMOHCTPAllMM U
00Cy)KIEHHUS BBIIOTHEHHBIX TBOPYECKUX 3MAHMI, PEIICHUS TECTOB U 3a7aY.

Camocrostenbhas paGoTta SIBISETCS [NABHBIM  YCIOBHEM YCIICIIHOTO
OCBOCHHS H3y4JaeMOH y4yeOHOH MMCHHMIUIMHBI M (OPMUPOBAHUA BBICOKOIO
npodeccroHanuzMa GyIyIux CIeLHaIMCTOB — CTPOUTENE],

Ucxonueld  stanm  m3ydenus Kypca «MareMarukay TIPeaIonaraeT
O3HAKOMJIEHHE C Paboueii npospammoil, XapakTepusyrollel TpaHHIpBl |
colepxanne y4eOHoro MaTepHaa, KOTopsli MOIEKHT OCBOSHHIO.

VI3ydeHHe OTHAENBHBIX TeM Kypca HEOOXOOMMO OCYLIECTBIAATh B
COOTBETCTBMM C IIOCTABIEHHBIMH B HMX LIEISIMH, UX 3HAUMMOCTBIO, OCHOBLIBAACH
Ha COJACPXKAaHWM W BONpPOCAX, [IOCTABJIEHHBIX B JIEKLMH IPENOAABATENS H
NPUBEICHHBIX B IIJIaHAX U 3aJaHUAX K IPAKTHYECKUM 3aHITHSIM.

B yueGnukax u y4eGHBIX NOCOOMAX, NPENCTABIECHHBIX B cCrucke
pexomenoyemou iumepamypol, COLEPKATCS BOIMOXKHBIE OTBETHI Ha TOCTAB/ICHHBIE
Bonpockl. MucTpymenTamu ocBoenus yueGHOTO MaTepuaia SBIASIOTCS OCHOBHBIE
MEPMUMbL U NOHAMUA, COCTABILIIOLINE KaTeropHabHbIi annapar AUCHUILTHEEL WX
OCMBICIICHHME,  3allOMHHAHHE M  I[PAKTHYECKOE HCIOIb30BAHUE  SIBISIOTCS
00513aTebHBIM YCIIOBUEM OBIIA/IEHUS KYPCOM.

M3yueHne ka0l TeMbI Clle/lyeT 3aBeplIaTh BHIIOIHEHHEM IIPaKTHUYECKHUX
3a[laHKMH, OTBETaMM Ha TecThl J{jist obecredeHus CHCTEMAaTHYECKOro KOHTPOJIST Hajl
HPOLECCOM YCBOCHMS TEM Kypca CIeAyeT MOJB30BaThCS [IEPEYHEM KOHTPOJIBHbIX
BOIIPOCOB [1J1s1 MPOBEPKU 3HAHMM 110 JUCLIUTIUIMHE.
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YceremwHoe OCBOGHME  Kypca IMCLUMIUIMHBL  BOSMOXKHO —JIMIIb  TIPH
CHCTEMATH4eCKo# pabote, Tpebyiolleil rimyGoKOro OCMBICIEHHS U MOBTOPEHMS
NPOUICHHOTO MaTepuana, I03TOMY HEOOXOAMMO J[enaTh COOTBETCTBYIOIIME
3aIIMCH I10 KaXXI0H TeMe.

JIeKIIMOHHbBIe 3aHSTHS TMPEANoNaraloT CUCTEMAaTH3MPOBAHHOE H3IIOKEHUE
TEOPETHYCCKOT0 MaTepuaia. 3ajavya — 3HaKOMCTBO CTYAEHTOB C IIPOOJIeMaTUKOI,
OCHOBHBIMM KOHLEMUHMSAMHM ¥ METOHAMM MCCIEI0BaHUs MpobJieM, U3ydaeMEBIX B
Kypce «MatemaTukay.

Ha mpakTuyecKMX 3aHATHAX [PENoAaBaTel]h KPaTKO HAllOMHHAET OCHOBHBIE
NIOHSTHUS] pacCCMaTPUBAEMOM TEMBI, 3a/1aeT BOIPOCHI, OOBSICHSAET pellleH s TUIIOBBIX
3ajla4, MpeanaraeT CTyACHTaM 3afdadd Uil  CaMOCTOSITEIBHOTO — pelIeHus,
npenjaraeT TECTOBbIC 3alaHHs 110 KaKJOH TeMme Kypca. 3ajada MpaKkTHYECKUX
3aHATHH — QOPMUPOBAHHKE y CTYJCHTOB IOHUMAHHSI H3/I0KEHHOTO MaTepHaa.

YcnemHoe usydenue Kypcea IpejionaraeT nocelleHne cTyaeHTaMH JIeKIHH,
aKTUBHYIO paboTy Ha IIPaKTUYECKUX 3aHSTHSX, BLIIOJHEHUE YUeOHbIX 3aTaHuH,

IlpoBenenue camoctosTensHOl paGoThI BKIIOYAET B cebsl  CleayoL[ue
HaIlpaBIeHHUs

1. IInaHupoBanue caMoOCTOSTENBHOM PaboThl — 9TO Mpoliece pacHpeneseH s
OCHOBHBIX BH/I0B CaMOCTOSITEJILHOM pabOThl B COOTBETCTBUM C JIOTHKOIL
AUCLHMIIMHBI, OTPaKEHHON B KaJICHIAapPHO-TEMAaTUYECKOM I1JIaHe.

2. OpraHusalys caMoCTOSTENBHON PaBOTEl — 3TO MEATENBHOCTh CTYIEHTA
0 OT/AENbHBIM (hOPMaM CaMOCTOSITENLHON PabOTHI: CAMOCTOSTENBHOE H3y4YeHUe
pasiesoB  Kypca, TEKYMIMH (IPOMEXYTOYHBIM) KOHTPONb, BHEAyIMTOPHAs
JIONIONTHUTENbHAS paboTa, UTOrOBBIIT CAMOKOHTPOIE.

3. KoHTtpomp caMocTosTeNbHOM pabOTEl — CcaMOCTOSITENBbHAS pabota
IpU3BaHa MOArOTOBHUTE CTy[AeHTa K CHa4e 3adera MO H3ydaeMOM NUCLHUILIMHE,
MPOMEKYTOYHON aTTECTALMU U NMPOBEPKE OCTATOYHBIX 3HAHMIL, @ TaKKe IIpU3BaHa
obecrieyuTh aKTMBHOE y4YacTHE CTY/IEHTA B Pa3IHYHBIX dopmax oprauuzanuu
Hay4HOM pabOThI CTYIEHTOB.

CTyleHTbl, IPOIYCTUBIINE JIEKLMH, U3YUaIOT ATH TEMbI CAMOCTOSTE/BLHO IO
PeKOMEHZI0BaHHOM  y4eOHoH nuTepatype. Eciaum  crymeHTs POy CTHIIH
NPeAbIAYIIHE TIPAKTHYECKUE 3aHSTHUS, TO 3TO HE MOXKET CIIYXKHUTh yBaXKUTEJIbHOM
IIPUYMHOHN HENOATOTOBICHHOCTH K TEKYLIEMY 3aHSTHIO.

Ywucaa, mHokecTBa

Omnpenenenve MHOXecTB. TodeuHble MHOXECTBA, OBNACTH W HUHTEepBaJIbI.
Harypanbhble, uenble, paldoHaNbHEIE, NeHCTBUTEIbHBIE U KOMIUIEKCHBIE YHCIa
[IpUMEp BJIOXKEHHBIX TOYEYHBIX OECKOHEUHBIX MHOXKeCTB. JIOTMYECKHEe CUMBOJIEL.
Anredpa MHOXECTB.

Ipencrapnenns uucen. [103MLMOHHBIE CHCTEMBI CUMCIICHHS: JecsTUYHAs,
ABOMYHAS, IECTHA/[LIATEPUUHA.

KomuiekcHple uncia - HOBBIM KTacc MaTeMaTHYeCKUX 06BEKTOB. MHuMas
CAAMHNLA, TPEACTaBICHHUS KOMIUIEKCHBIX HYHCEN, KOMIUIEKCHO-CONPSKEHHBIE
ducna. l'eomerpuueckoe H300pa)keHHe KOMIUICKCHBIX dHcell. KOMIJIeKCHAs
IJIOCKOCTh. MOy b M apryMeHT KOMIUIEKCHOTO YHCIa.

Anrebpauyeckue DeHCTBUS ¢ KOMIUIEKCHBIMM YMC/TAMI. BosBenenue B 1e-

JIYI0 M pallMOHa/IbHYIO CTENeHb. IIpiMeHeHre KOMIUIeKCHBIX YHCeN [l pelleHHs
YPaBHEHHUH BBICLIHX CTETEHEH.
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J1eMeHThI aHAJIUTHYECKOH reoMeTpuu

IIpsMasi, MIOCKOCTEL - MaTeMaTHYeCKHE OJHO- M IByMEpHbIE TPOCTPAHCTRA.
Tpéxmepnoe npocrpancTro. MeTon koopauHaT. CUCTEMB! KOOPAMHAT M HX THIILL.
JleBble ¥ mpaBble CHCTEMBI KOOPAMHAT. IIPSAMBIE U MUIOCKOCTH B addUHHOM
POCTPaHCTBE

AHanuTHYecKasi reoMeTpUs Ha IUIOCKOCTH. JleJleHWe OTpeska B 3aJaHHOM
oTHowweHKH. [lpsiMas - nuHMA nepsoro nopsiaka. Pasnuudble BUIBI ypaBHEHMs
NPSIMOH. YTOJI MEXI1y NPSIMEIMH. PacCTOSHHE OT TOYKH J10 NIPSIMOI.

Jluauu BTOpOrO Mopsiaka: 3IMIc, runepdosa, napabona, d UX ypaRHEeHHS B
JICKapTOBOM U MOJIAPHONW CUCTEMON KOOPAUHAT.

JIuneiinas anrebpa W omepauuu Hag BeKTOpamu. JIMHeHHBIE BEKTOpHBIE
npocTpaHcTBa. CIIOXeHME BEKTOPOB M YMHOKEHHE BEKTOpa Ha 4ucio. Momymb
BeKTOpa. EAUHUYHBIH BeKTOPEI, OpThl. CKAISIPHOE M BEKTOPHBIE MPOU3BEICHHS.
AHaJIOrMM ¥ pa3Iu4us MEX/y BEKTOPAMM M KOMIUIEKCHBIMU YUCIIAMH.

Matpuynas anre6pa

[Tonsitue marpunsl. Tpancnonnposanue matpuipsl. ClIoKeHHE U BBIYUTAHKE
MaTpull, YMHOXEHHE MAaTpHULl HA YMCI0. YMHOXEHHE MAaTPUll M  €ero
HEKOMMYTaTHUBHOCTL.

Onpenenuteny MaTpUil ¥ MX CBOWCTBA. METOXB! BBIUKCIICHHS olpenenu-
Teneit. Meron I'aycca. Meron pasnoxenue mo cronbiy (crpoke). MuHops! u
anredpanyeckue nonoaHeHus. Eqnnudnas 1 o6paTHast MATPHIIBL.

Marpuunbie (OpMysibl BEKTOPHON anrebGpsl: CKAlsApHOE, BEKTOPHOE W
CMeLIaHHOE MPOU3BE/ICHHUs BEKTOPOB B MATPUUHOM BHJIE

Cucremsl suHeHHBIX anrebpaudeckux ypaBHeHui. Matpuuxas 3amuch
CHCTEM JIMHEHHBIX ypaBHeHHH. Merton Kpamepa. MaTpuunble ypaBHEHHS U nx
PelUCHHE € NMOMOMIBIO 00paTHBIX MaTpull. ONHOPO/HBIE ypaBHEHUS M MX pellle-
HYsl. HCIIeHHbIe METOIBI PELICHUS] CHCTEM JTIMHEHHBIX ypaBHEHMUI.

CobcTBeHHbIe 3Ha9€HNs U COOCTBEHHbIE BEKTOPA MATPHIL.

Ksanparuuneie  dopMsl v KpuTepwuit CuneBectpa.  Ilpusenenue
KBaZpaTUYHBIX GOPM K IMArOHAILHOMY BHIY.

Inddepenunanbuoe ucuucienue

IIpenen nocnenoBaTenbHOCTH M ero CBOMCTBA, OMpeneseHHs mpejerna.
BeckoHeuHO-Manble M GeCKOHEYHO-0ONMBIIME  BETMYMHBL Omnepauun  Hap
npenenamu.  [locmenosarenbHOCTM M 4HCIOBBIe  psamsl.  MX  cymMbl U
NpOU3BeACHHUS. YUCICHHBIE METO/IBI X HAXOXKICHHS.

Oynkuun. Onpenenenve u kiaccubuxamust (yHKUuH., OZHO3HAUHBIE W
MHOTI'03Ha4Hble QYHKIIHH.

Ilpenen ¥  HempepbIBHOCTL  (hyHKIHH. OnHOCTOpOHHME — Tpesensl.
MonoToHHble W HempepsiBHble (yHKIEH. Kiraccudukanms Touek paspbliBa.
Packpeitne Heompenenensocreit. ITpasuno Jlomurans. I u Il 3aMeuaTennHble
pejensl. ACHMIITOTEl M aCUMIITOTUYECKHE 3aBUCMMOCTH.

IlpousBonHass (yHKUMM u eé FEOMETPUYECKHH CMEBICH. Brruncienue
[IPOU3BOJHBIX 3JIEMEHTApHbIX (QyHKUMH. [IpoU3BOAHBIE BBICIINUX TIOPSIIKOB.
Huddepennman u  ero croiicTsa. Huddepentman  cnoxuoit  GyHKIUMY.
Pazioxenue GyHKUMH B cTeneHHbIE psimbl Maxiopena u Taiinopa. ®opmyia
Jiinepa. TpuroHomerpudeckue u runepboInyecKie GyHKITH,

OKCTpeMyMsl (GYHKIHH O1HOM nepeMenHou. Kiaccuduxauust skcrpe-
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MyMOB. JlokanbHble M TITI0OaIbHBIE 3KCTpeMyMbl, HeoOX0oauMble U JOCTATOYHBIE
YCIIOBUS CYLIECTBOBAHHS JIOKAJIBHLIX DKCTPeMyMOB. [IpuMeHeHHE MPOU3BOMHBIX
JUIsl UCCeN0BaHus QYHKLUM Ha SKCTPEMYM.

DyHKIMH HECKOJBKMX IepeMeHHbIX. HeoOXoaumble M JOCTATOUHBIE
YCI/IOBUSA CYILIECTBOBAHMS JIOKATIBHBIX YKCTPEMYMOB.

HuterpanbsHoe ucuncienue

Heonpezenenuslii unTerpan - JHHeHHBIH omepaTop, oOpaTHBIA MO OT-
HOILIGHHUIO K onepauru auddepenuuponanus. CBOHCTBa HeonpenenéHHBIX HH-
Terpaos. Tabmuuel HeonpeneaeHHbIX HHTErpaioB. OyHKIMY HEMHTEIPUPYyeMble
B KBa/IpaTypax. DIleMeHTapHbIe CIIOCOOBI HHTEMPUPOBAHMUS.

OrnpenenéHupli MHTErpan U ero reoMeTpuyeckuit cMbica. ITpuMeHeHme
OIpe/Ie/IEHHOTO MHTErpaja Ui HaXOXICHHUs IUIomaned U 06bEMOB Pa3IMYHBIX
Guryp.

HecobcTBennble 1 KpaTHble HHTErpaibl. HTErpaibHble CyMMBI U METOIBI
YHUCIIEHHOIO UHTETPUPOBAHMS.

Auddeperunanbubie ypaBHeHHS

Ilonstne o  mubdepenumansHomM — ypasHenmu.  Knaccubukauus
JuQdepeHIMaNbHbIX YPaBHEHUI M METOHOB MX pemeHus. OBBIKHOBEHHBIE
fuQdepeHManbable  ypaBHEHMS NEpPBOTO  IIOPSAKA  C pasensomuMucs
nepeMeHHbIMH.  [ludepenunansupie ypaBHeHus |-mopsyika ¢ IepeMeHHBIME
koapduuuentamu.  JuddepeHunanstple  ypaBHEHHA — MEPBOTO IIOpsIAKA:
reoMeTpu4iecKas MHTepIpeTaus peluenus 3agaun Koy,

Huddepenumansuple ypaBHeHMs 2 mOpsgKa: OCHOBHBIE MOHSTHS.
JIuHeliHble auddepeHnHaIbHbIC YPaBHEHUS 2 opsiJiKa. Tunel
T depeHInaNbHEIX ypaBHeHHi. JlMHeHHbIE OJHOPOIHBIE nuddepeniuansHbie
YpaBHEHUS! 2 TIOPSIIKA.

Jlunelitble HeOnHOpPONHbIE MU depeHIHAILHbIE YPaBHEHHA 2 [OPS/IKA.
YpaBHeHue bBepHy/WInm M ero cBeneHue K IMHEHHOMY nuddepenLranTLHOMY
ypaBHeHuto. Crucrema TMHEHHBIX IU(hepeHIMatbHbBIX YpaBHEHHH.

MeTo/1bI 4HCIIEHHOTO HHTErPUPOBaHHS AN GepeHIIHATBHEIX YPaBHEHHUI,
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