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1. IEJH 1 3AIAYA OCBOEHUS U CHUATIIAHBI

K OCHOBHBIM LENSIM OCBOCHMS IUCHUIUIMHBI «MaremMaTUYeCKuid aHalIu3» CIEAyeT
OTHECTH:

e (opmMupoBaHHE JUYHOCTH CTYyJEHTA, €r0 HWHTEJUICKTa M yMEHHS JIOTUYECKH |
JITOPUTMHUYECKH MBICIIUTH;

e HayyHOe¢ OOOCHOBaHHWE TMOHATHA JMHEHHOW anreOphl, MepBbIe CBEACHUS O KOTOPBIX
JTAOTCSA B CPEIHEH IIKOJIE;

® 3HaKOMCTBO ¢ (hyHIaMEHTAIbHBIMH METOJAMHU MCCJICIOBAHMS, aHAIN3a U TPUMEHEHUS
MaTeMaTUYECKUX MOJEJICH JJIsl OLICHKH COCTOSIHUS Y MPOTrHO3a Pa3BUTHUSI SIBJICHUM M TIPOLIECCOB.

K ocHOBHBIM 3amadyamM OCBOEHUSA IUCHUIUIMHBI «MaTeMaTU4ecKuil aHaau3» CIEayeT
OTHECTH:

B pe3ynbraTe n3yueHus: 00y4aronuiics 10KeH: 3HATh:

® METO/JIbI JINHEHHOU anreOpsl;

® BUJIbI U CBOMCTBA MaTpPHUII, CUCTEMbI JIMHEHHBIX alredpandeckux ypaBHeHUU, N-MepHOe
JIMHEMHOE MPOCTPAHCTBO, BEKTOPHI U JJUHEUHBIC ONEpAIIMU HAJl HUMU;

® OCHOBBI JIMHEHHOH anreOpbl, HEOOXOAMMBIE AJIsl PELICHUS MPAKTUYECKUX 3a/1a4; YMETh:

® 1ICTIOJIH30BATh almnapaT JTUHEHHON anreOpsi;

® IPUMEHATHh METOJbl MAaTeMaTUYECKOTr0 MOJECIUPOBAHUS Ul PELICHUS NMPAKTUYECKUX
3a;ad;

BJIAJICTh:

® HAaBBIKAMH PEIICHUs 33a]]a4 JTUHEHHON anreOpsi;

e HaBbIKAMU I[PUMEHEHUS COBPEMEHHOI0 MAaTEMAaTHYECKOI0 WMHCTPYMEHTapus IS
pelIeHNs TPaKTUYECKUX 3a/1ay;

® METOJMKOM ITOCTPOCHUS, AHAIM3A U IPUMEHEHHSI MATEMATUUECKUX MOJIEIIEH ISl OLIEHKH

COCTOSAHUA U IPOTHO3a PA3BUTHUA SIBIICHUN U mponeccoB.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBI
Jucuunnuna «MaTeMaTHyecKuii aHainu3y sBIseTcs yacThio Monyins «MaTtemaTuyeckue u
€CTCCTBECHHO-HAYUYHBIC JUCHUIINIMHBDY U OTHOCUTCA K JUCHUIIJIMHAM 00s3aTEIbHON YacTH OJIOKa
bl «/Iucuummuuel (Momxynu)» ydebHoro mmiaHa, cormacHo ®PI'OC BO nmns wampaBieHUs

noarotoBku 23.03.03 DkcmyaTausi TpaHCHOPTHO-TEXHOJIOTUYECKUX MAIIUH ¥ KOMIUIEKCOB.



3. INIEPEYEHb IIVIAHUPYEMBIX PE3VYJIbBTATOB OBYYEHHSA NO AUCIUIIVIMHE (MOAYJIIO),

WHIUKATOPAMHA JOCTHXKEHUS KOMIETEHIAN

COOTHECEHHBIX C

Kox v HaumeHnoBanue

Kon n HauMeHoBaHue HHAUKATOPA

Ili1anupyemMble pe3yJbTaThl 00yYeHUsI

€CTECTBCHHOHAYYHBIC U
oOIIenH)KeHEPHBIEC 3HAHMS,
METO/Ibl MATEMaTHYECKOTO
aHaIM3a u

MOJICIIUPOBaHHS B
npodeccHoHATEHOM
AeSATEIbHOCTH

JUTSL pEIICHUS TUTIOBBIX 3a1a4 IpodecCHoHaIbHON
JIEATCILHOCTH

HNOIIK-1.2 Bnaneer ecTecTBEHHOHAYYHBIMU U
0OIIIENH)KEHEPHBIMH 3HAHUSMHU U METOJIaMHU
MaTeMaTUYECKOTO aHajiu3a W MOJCIMPOBAHUSA B
PO EeCCHOHAIBHON JEATEIHbHOCTH

KOMIIETEHIIM U aoctrxkennsi komnerenuuun (MJK)
OIIK-1. Cnocoben HNOIIK-1.1 Vcnone3yer 3HaHUS OCHOBHBIX | 3HATh: 3JIEMEHTHI JIMHEHHOW anreOpbl, HEOOXOAMMBIC JTsI
MIPUMCHSITh 3aKOHOB MAaTEMaTHYEeCKHX M €CTECTBEHHBIX HAYK | PEIICHUS Kpyra 3a/iad ONTUMHU3AIUN; OCHOBEI OTOOpA U

paHXupoBaHus HHGOPMAIUH, HEOOXOIUMOM ISl pEIICHUS
MMOCTaBJIICHHO 3a71a4H.

YMeTh: IPUMEHATh METOIbI IMHEHHOHN anreOpsl I perieHus
Kpyra 3aja4 oNTUMU3AINK; OTOUPATh U PaHKUPOBATh
nH(pOpMaILIKI0, HEOOXOJUMYIO JUIS PEIICHUS TOCTaBICHHOM
3aJ]a4u.

Baanerb: criocoOHOCTHIO BEIOOPA ONTHMAIBHOTO METO/Ia
peHICHI/Iﬂ HOCTaBHeHHOI\/JI 3a4a4YU1 B 3aBUCHUMOCTHU OT 3aaHHBIX
YCIIOBUH, CIIOCOOHOCTHIO aHaNMN3a WH(POPMAIITMOHHBIX TTOTOKOB.




4. CTPYKTYPA ¥ COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O6beM IMCUMILTHHBI M BUJBI Y4eOHOH padoThl

Buabi yueOHol padoThl

O0BeM B yacax

OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI

144 (4 3a4eTHBIX eTUHMIL)

oOyuJatomerocs

KonraktHast paboTta 00y4aroniuxcs ¢ 20
npenoaBaTesieM (BCero)

AynutopHast pabota (Bcero), B TOM YHUCIIE: 20
Jlexknuu 8
CemuHapbl, IPAKTUYECKUEC 3aHATHS 12
JIaboparopHbie pabOTHI -
Bueayauropnas pabota (Bcero): 124
B TOM YHUCJIC: -
KOHCYJIbTAIIMS 110 AUCIUIIIINHE

CamocrosTenbHas paboTta o0yyaronuxcs (BCero) 124
Bua npomexyTo4uHOM aTTecTauuu JK3aMeH




4.2

TemaTnuyeckuii MJIaH y4eOHO U CHUNIHHBI

HaumeHnoBaHue pa3jesioB u Bujbl yueOHoM padoThl, BKJIYAsA CAMOCTOATEJIbHYI0 padoTy Komnerenuuu
TeM 00y4aloIMXCs U TPYA0EMKOCTh (B Yacax)
Bcer N3 Hux Camocrositeib | KypcoBass | KonrpoJsbHa
0 ayJIMTOPHbIE Hasi padoTa padora s1 padora
o 3aHATHS
& Jladopar | Ipak
< OpHBIE THYEC
E padoTel | Kue/ce
a MHHA
i cKHe
g l:al-lﬂT
us
Tema 1 «IIpenen yncinoBoi 1 23 1 2 20 OIIK-1
IIOCJIEI0OBATEILHOCTH U IPEEI
GYHKITI
Tema 2 «luddepennmansaoe 1 24 2 2 20 OINK-1
ucyHcieHnue QyHKIMHA OJTHON
IIEPEMEHHON»
Tema 3 «MHTErpatbHOE UCUUCIIEHHE 1 24 | 2 2 20 OIK-1
(GYHKLIHMU OJTHOM epeMEHHOM»
1 23 1 2 20 OIIK-1
Tema 4 «OyHKIIMH HECKOJIBKUX
IIEPEMEHHBIX.»
Tewma 5 «Hucnossle u 1 23 1 2 20 OIIK-1
(YHKIIMOHATIBHBIC PSIIBI»
Tema 6. «/luddepenmanpapie 1 27 1 2 24 OIIK-1
YpaBHEHHUSI»
144 8 12 124

HUToro no xucuuMiiviye




4.3 ConepxaHue TMCUMILTHHBI «MaTeMaTHYeCKU aHAJIU3» M0 TeMaM

Tema 1 «IIpenes 4nc/10B0i MOC/I€10BATEIBLHOCTH M Mpeaes] PYyHKIHN

[TocnenoBarenbHoCcTh. Ilpenen uymciaoBOil mocnenoBarenbHOCTH. [lpenen ¢GyHKIuu.
Teopemsl 0 npesenax. 3aMeyaTebHbIe TPEIEIbL.

I[IpakTHyeckoe 3aHATHE

Pemrenue 3agad. BrinmosHeHue kelc-3aaanust

Tema 2 «ludpepenunabHoe HcuncIeHNe PYHKIMH OJHOM IepeMeHHOI»
[IpousBognass ¢yHkiuu. ['eomMeTpuyecknii M MEXaHWYECKUM CMBICI IPOU3BOIHOM.

OcHoBHBIE mpaBUia M (OPMYJBl BBIYMCIEHUS MNPOM3BOAHBIX. Jluddepenuupyemocts u
muddepentman. [IpousBonusie 1 auddepeHmansl BICIUX MOpsAaKoB. OCHOBHBIE TEOPEMBI
muddepernmansaoro ucuucienus. [Ipasuno Jlonurtamsa. ®@opmyna Teiopa ¢ oCTaTOYHBIM
ysieHoM B (popme [leano u B popme Jlarpanska. Y ciioBHs HOCTOSHCTBA © MOHOTOHHOCTHU (DYHKIIMH.
OkcrpemyMm (QyHkuunu. HeoOxonumble ycinoBHUsS M JOCTaTO4Hble YycioBus. VccienoBaHue
BRITyKJIOCTH (QyHKIMHU. Touka mepernda. AcumnToTsl QyHKIuMi. OOmmas cxema HCCIIeI0BaHUS
(GYHKIIMM U TIOCTPOEHUSI €€ TpaduKa.

IIpakTH4yeckoe 3aHsATHE

Pemenue 3anau. BeimonHenue keiic-3aganus

Tema 3 «MHTerpanbHoe HcHUCIeHNe (PYHKIMHU OHOM IepeMeHHOoi»
IlepBooOpazHass u HeompeneneHHbIH uHTerpan. OCHOBHblE CBOWCTBA. MeTo/bl

MHTETPUPOBaHUs. 3a1a4M, IPUBOASILME K MIOHATUIO ONIPEIEICHHOT0 nHTerpana. OnpeneneHHbli
WHTErpall, €ro CBOMCTBA.

WuTerpan ¢ nepeMeHHbIM npeaenoM uHTerpupoBanus. ®opmyna Herotona — JleliOHuma.
ITpunoskeHus OoNpeesIEeHHOro HHTErpaia B reOMETPUU U MEXaHHUKE.

Heco6cTBeHHBIE MHTErpalIbl, X OCHOBHBIE CBOICTBA.

IIpakTnyeckoe 3ansATHE

Pemenne 3amau. Brimmonnenne keiic-3amanus

Tema 4 «DPyHKIINHM HECKOJIBKHX NTEPEMEHHBIX.)»
@yHKIMA HECKOJbKMX NepeMeHHbIX. IIpenen u HenpepbslBHOCTb. OCHOBHBIE CBONCTBA

HenpepbIBHBIX (QyHKuMA. YacTHble mpousBonnblie. [Tonubiit nuddepennuan. Ilponssognas mno
HanpasieHuto. ['paguent. KacatenbHasd k kpuBoi. KacarenbHas IIIOCKOCTH W HOpMalb K
NOBEpPXHOCTHU. YacTHBIE MPOU3BOIHbIE U TOJHbIE AU(PepeHIIHaNbl BRICIINX MOpsAaKoB. DopMyna
Teitnopa. HesBHo 3anannbie dynkuuu. JuddepeHnupoBanue HESBHO 3alaHHOM (DYHKUIHU.
OkcTpeMyM (YHKLIMM HECKOJBKHUX IepeMeHHbIX. HeoOXxoaumble M JOCTATOYHBIE YCIOBHS

AKCTpPEMYyMa.



IIpakTHyeckoe 3aHATHE
Pemrenue 3agad. BrinmonHeHnne kelc-3aaaHust

Tema S «HucinoBbie 1 PyHKIHOHATBHBIE PAAbI»
Yucnosele psapl. CxomumocTh M cymMma psaa. HeoOxoaumoe ycCliOBHE CXOJUMOCTH.

JeiictBus ¢ psaamu. MeToIbl HCCIEA0BaHUS CXOUMOCTH MOJIOKHUTEIBHBIX PSI0B. AOCOMIOTHAS
U YCIOBHAas  CXOJMMOCTb  3HaKonepeMeHHbIX  pspoB. Ilpusnak  JleliOnuna  ns
3HAKOUYEPELYIOIINXCS PALIOB.

OyHKIMOHANBHBIE psabl. O61acTh cXOAUMOCTH. DYHKIMOHAIBbHBIE CBOHCTBA CYyMMBI
psaaa. Crenennsle panapl. Pagnyc cxonumoctu. @yHKIIMOHAIBHBIE CBOMICTBA CYMMBI CTETIEHHOTO
psna. Pasnoxxenne ¢pyHkuuii B crenieHHble paasl. Psaapr Teiinopa. IlpumeHeHne cTeneHHbIX psaoB
B IIPUOJIMKEHHBIX BBIYUCIICHUSAX.

Tpuronomerpuueckue psnapl. Psapr @ypne. Paznoxxkenue dyukuuii B psin Dypee.
["apmonnueckuii ananus. OproroHanbHas cucreMa QyHkiuil. O6o0menHsslit psag @ypoe

IIpakTH4Yeckoe 3aHATHE

Pemenue 3anau. Beinonnenue kelc-3aganus

Tema 6. «InddepenuuaiabHbie ypaBHEHUD)
Huddepenunansbapie ypaBHeHUs: TiepBoro nopsiaka. 3amgada Komm. OOmiee pemienue u

oOmumi wuHTerpan. OcoOble pemeHus. YpaBHEHHs C pa3lIesOLUMHUCI IePEeMEHHBIMH,
oJHOpoaHble AupdepeHLnanbable ypaBHeHUs. JIuHeliHble ypaBHEHHs. YpPaBHEHUS B IOJIHBIX
mupdepenimanax. JuddepeHuuanbuple  ypaBHEHHMs] BBICIIUX IOPSIKOB, JIOMYCKAaOIIKE
MOHM)KEHUE MOPsIIKa.

JIuneitHble ogHOpOAHBIE NU(pdepeHnaNbHble ypaBHEHUsS N-oro mnopsaka. JIuHelHble
HEOJHOpOoAHble aupdepeHInaNbHble  ypaBHEHHs N-oro mopsjaka. Merox — Bapuanuu
IIPOU3BOJIBHBIX TOCTOSHHBIX. JIWHENHBble onHOpoAHbIE U depeHalbHble ypaBHEHUS C
MOCTOSTHHBIMU K03 dumenTamu. JInnelinple HeoiHOpoAHbIE MU pepeHIaTbHbIe ypaBHEHUS N-
Oro TOpsIJIKAa C MOCTOSSHHBIMU Kod(duuuentamu. Pemenue nuddepeHnnanbHbIX ypaBHEHHH B
CTETIEHHBIX pAgax. Meronx HeompeneneHHbIX K03((UIueHToB. YNCIeHHbIE METO/bl peIIeHUs
muddepeHIanbHbIX ypaBHEHUH.

CucreMbl 0OOBIKHOBEHHBIX AU(epeHnaibHbIX ypaBHeHUuH. OCHOBHbBIE MOHATHS. 3a1aua
Komm u kpaeBas 3amaua. PemeHue JMHEHHBIX OJHOPOJHBIX U HEOAHOPOIHBIX CHUCTEM
OOBIKHOBEHHBIX (P PepeHIInanbHbIX YPAaBHEHUH ¢ TOCTOSSHHBIMU K03 (puiineHTamu.

IIpakTnyeckoe 3ansATHE

Pemenne 3agad. BrimosHeHne Kelc-3aaaHus

4.4. IlpakTH4yeckas NOAroTOBKA

IIpakTnyeckass MOArOTOBKA PEANU3YETCSl IyTEM IPOBEIEHUS IMPAKTUUYECKUX 3aHITHH,

npeaycMaTrpuBaronmx y4dacTuc 06yqa101unxc;1 B BBIIIOJIHCHHUHN OTACJIBbHBIX 3JICMCHTOB pa60T,



CBSI3aHHBIX ¢ OynyIien mpodeccuoHaIbHOM NeITeTbHOCTHIO.

OObeM 3aHaTHI B (hOpME MTPAKTUIECKON TTOJITOTOBKU COCTaBIseT 12 Jacos.

Bun 3ansarus Tema 3anarus KoanuecTBo Dopma Koabl
qacoB MpoBEACHUSA KOMIIETCHIIUN
[Mpaktuyeckoe | Tema 1 «IIpeaen uucnoBoi 2 Pemenue 3anauy. OIIK-1
3agsatue 1 [IOCJIEI0BATEILHOCTH U Brinonnenue
npenen GyHKIum» Kelic-3a1aHns
[Tpaktnueckoe | Tema 2 2 Pemenne 3anau. OIIK-1
3aHATHE 2 «InddepenmnumansHoe Brinonnenue
ucuncieHne GpyHkuuu Kelc-3aIaHus
OJHOU IEPEMEHHOMN
[Tpaktuyeckoe | Tema 3 «MuTerpanpHOE 2 Pemenue 3anau. OINK-1
3aHATHE 3 WCYHUCIICHUE QYHKITUU Brinonnenue
OJHOM IEPEMEHHOIN KeNc-3a1aHus
[IpakTnueckoe 2 Perenue 3amau. OIIK-1
Tema 4 «DyHKIIIN
3aggrue 4 Brimonnenne
HECKOJIbKHX ITePEMEHHBIX.) .
KeWc-3a1aHust
[TpakTaeckoe 2 Pemenne 3anau. OIIK-1
Tema 5 «HucnoBbie 1
3aHATHE 5 by HKITHOHATSHEIE PRSI Brinonnenune
i P Kelc-3aaHus
[Ipaktuueckoe | Tema 6. 2 Perenue 3amau. OIIK-1
3aHATHE 6 «duddepennmansapie Brimonnenue
YpaBHEHHUS» KeWc-3aaHust

4.5. YuyeOHo-MeTOAMYeCKOe 00ecriedeHHe CaMOCTOSATEIbHOI padoThl CTY/1eHTOB

CaMocrosTenbHas pa60Ta CTYACHTOB IPCAYCMOTPCHA y‘Ie6HBIM IJIAHOM I1O JUCIHUITIIMHE

B 00beMe 124 yaca.

CamocrosiTenbHast paboTa peanu3yercs B paMKax MporpamMmbl OCBOEHUS AMCLMILIMHBI B

CIIeAYIOUIMX opMax:

- paboTa ¢ KOHCIIEKTOM 3aHATHUs (00paboTKa TeKcTa);

- MpopabOTKa TEMAaTUKU CAMOCTOATEIbHONU padoThI;

- HallMCaHue KOHTPOJbHOU paboThI;

- IIOUCK I/IH(I)OpMaI_II/II/I B CCTHU ((I/IHTepHeT» H JIUTECPaATypE;

- BBIITOJIHCHHUC MHAUBUAYAJIbHBIX SaﬂaHHﬁ;

- IIOATrOTOBKA K CAa4Y€ 3a4€Ta, JK3aMCHa.

CamocrosTenbHas paboTa MPOBOJAUTCS C IENBIO:

- CUCTCMATHU3AallUN U 3aKPCIJICHUS IMMOJTYYCHHBIX TCOPCTUICCKUX 3HaHUM U MPAaKTUYCCKUX

YMEHUH 00y4arouxcs;

- YIUIYOJICHHS ¥ pacITUPEHUsI TEOPETUUECKUX 3HAHUH CTYJCHTOB,;

- (QopmMupoBaHUS YMEHHH HCIOIB30BaTh HOPMATUBHYIO, IPAaBOBYIO,

JAOKYMCHTAIUIO, yqeGHon U CIICHUAJTIBHYIO JIUTCPATYPY,

CIPaBOYHYIO

- Pa3BUTHA TTO3HABATCIIBHBIX CIIOCOOHOCTEH M aKTHMBHOCTHU o6yan01u1/1xc;1: TBOp‘-ICCKOﬁ




UHUIMATHBBI, CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHM30BAaHHOCTH; (HOpPMUpPOBAHHE
CaMOCTOSITEIbHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, COBEPIICHCTBOBAHHIO U
CaMOOpraHu3aluH;

- Pa3BUTHIO UCCIIEI0BATEIILCKUX YMEHUN CTYJEHTOB.

TexHonorus opraHu3alid  CaMOCTOSITEIbHOH paboThl OOYYarOIIMXCSA  BKIIOYAET
UCIIO0JIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATBHO-TEXHUUYECKIX PECypCcoB (pumana:

-OMOIMOTEKY C YUTAIBHBIM 3aJI0M, KOMITBIOTEPHBIE KJIACCHI C BO3MOXXKHOCTBIO paboTHI B
Nurepner;

-ayIUTOPUH JUIs CAMOCTOSATEIILHON paboThI.

[lepen BBIOTHEHHEM OOYYAIOUIMMUCS BHEAYTUTOPHOH CaMOCTOSTENBHOW pabOTHI
[penoaaBaTesib MPOBOAUT KOHCYJIBTUPOBAHME I10 BBINOJIHEHHUIO 3a/laHusl, KOTOPBIA BKIIIOYAET
LeNlb 3aJlaHusl, €ro COJAEp)KaHMs, CPOKHM BBIINOJIHEHUS, OPUEHTUPOBOYHBIH 00BEM pPabOTHI,
OCHOBHBIE TpeOOBaHHUs K pe3ysibTaTaM padoThbl, KPUTEPUH OLICHKH.

Bo Bpems BbINOJIHEHNS 00yYaIOIIMMUCS BHEAYIUTOPHON CaMOCTOSATENbHON pabOThl U IPU
HEOOXOJUMOCTH  MPENoJaBareb MOMXET I[POBOJUTh HWHAMWBHUIYaJIbHBIE M  IPYIIOBbIE
KOHCYJIbTALUH.

CamocrosaTrenbHass paboTa MOXET OCYILECTBIATHCS HHAMBHIYaIbHO WU TPYyNIIaMU
0o0y4aroluxcsi B 3aBUCUMOCTU OT LEIH, 00beMa, KOHKPETHON TEMaTHUKHU CAMOCTOATEIbHOU
paboThl, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00y4arOIIUXCsl.

KoHTponb camocTosTenbHOM paboThl CTYI€HTOB MpeAyCMaTPUBAET:

-COOTHECEHHUE CO/IEPKaHUSI KOHTPOJIA C LEIIMH 00yUueHMs;

-00bEKTUBHOCTb KOHTPOJIS;

-BAIUJHOCTh  KOHTPOJII  (COOTBETCTBUE TMPEABABIAEMBIX 3aJaHMA  TOMY, 4YTO
HpPEoiaraeTcsi IpOBEPUTH);

-nuddepeHnannio KOHTPOIbHO-U3MEPUTENIBHBIX MaTEPUAIOB.

@DopMBbI KOHTPOJISI CAMOCTOSATEIBHON pabOTHI:

-IIPOCMOTP U MIPOBEPKA BBIMOIHEHHS CAMOCTOATEILHON paboThI IPETIOAaBaTENEM;

-OpraHu3alys caMoNpPOBEPKH, B3aUMOIIPOBEPKH BBIIIOJHEHHOTO 3a/1aHUS B IPYIIIIE;

-00CyXJIeHHE Pe3yJIbTaTOB BHIMOJIHEHHON PabOThl Ha 3aHATUH;

-pOBEICHNE MUCEMEHHOT0 ONPOCa;

-POBE/ICHHE YCTHOT'O ONpOCa; OpraHu3alus U MPOBEICHHE WHAUBUAYAIBHOIO
cobeceI0BaHus;

-OpraHnu3anus U MpoBCACHUC CO6CCC,Z[OB3HI/I$I C prl’[HOﬁ.



5. OueHoyHble MaTEePHUAJbI MO TUCHMUILINHE
®oH/T OLIEHOYHBIX CPEACTB MO AUCIUIUIMHE (MOAYJII0) BKJIFOUAET OLICHOYHbIE MaTepUaJIbl,
HAIIPABJICHHBIE HA MPOBEPKY OCBOCHUSI KOMIIETEHLIMM, B TOM YHCII€ 3HAHWUW, YMEHUN U HABBIKOB.
@DOoHJ| OLIEHOYHBIX CPEJICTB BKJIIOYAET OLICHOYHBIE CPEJICTBA TEKYIErO0 KOHTPOJS U OLICHOYHbBIC
CpeICTBA MPOMEXKYTOUYHOM aTTECTAIUU.
@DOHJT OIEHOYHBIX CPEACTB Mo auciuiuinHe mnpuBenéH B [lpunoxenun 1 (doHnI

OLIGHOYHBIX CPEJCTB) K pabodel mporpaMMe AUCIUTUINHBL.

6. YueOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHUYECKOE o0ecriedeHne JUCIUNIMHBI
6.1  Ilepeuenp y4yeOHBIX U3AaHUHN U y4eOHO-METOIUYECKUX MATEPUAIIOB JUISI OCBOCHUS
JVICTIATUTHHEI

OcHOBHas JIUTEpaTypa:

1. boromonos, H. B. Maremaruka : yue6Huk s By3oB / H. B. boromomnos, I1. U.
Cawmoiinienko. — 5-e u3l., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 c. —
(Boiciee  oOpazoBanme). — ISBN 978-5-534- 07001-9. — Tekct : »SneKTpOHHBIA //
OopasoBarenpHas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/468633CyxoTuH,
A. M. Bebicimias MaTemMaTuka. AJbTepHATUBHAS METO/0JIOTUS MIPENoiaBaHus : yueOHoe nocobue
st By3oB/ A. M. Cyxorun, T.B. TapookoBa. — Mocksa : M3marensctBo IOpaiit, 2022. —
223 c. — (Bpicmee o6paszoBanme). — ISBN 978-5-9916-6517-9. — Tekcr : 3neKTpOHHBIH //
Oo6pasoBatenpHas mwardpopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/490251

2. Iunaues, B. C. Bricuias matemaruka. [Tomublii kype B 2 T. ToMm 2 : ydeOHUK [uis BY30B /
B. C. [llunayeB ; mox penakuuei A. H. TuxonoBa. — 4-e u3zg., ucnp. u jgon. — Mocksa :
NznatenberBo FOpaiit, 2022. — 305 ¢. — (Briciee o6pazoBanue). — ISBN 978-5-534-07891-6.
— Tekcr : onektpoHHblt // OOpa3zoBatenbHas minargopma FOpait  [caiit]. —

URL: https://urait.ru/bcode/490994

3. byrpos, . C. Beiciias marematuka B 3 T. T. 1. {uddepennuanbuoe U nHTErpanbHOE
ucuncnenue B 2 kH. Kuura 2 : yuebnuk a1 By30B / A. C. Byrpos, C. M. Hukonbckuii. — 7-e u3f.,
crep. — MockBa : M3natensctBo IOpaiit, 2022. — 246 c.— (Bricmee obpa3oBaHue). —
ISBN 978-5-534-02150-9. — Texkcr : snekrponHslii // O6pazoBatenbHas miuardopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/491316

4. byrpos, f. C. Bricmias matematuka B 3 T. T. 2. DnemeHTbl JMHEHHON anreOpbl U
aHAJTUTHYECKOU reoMeTpuu : yueOHuk /i By3oB / S1. C. byrpos, C. M. Hukonbsckuit. — 7-e u3f.,
crep. — MockBa : MznatensctBo IOpaiit, 2022. — 281 c.— (Bricmiee obpa3oBaHue). —
ISBN 978-5-534-03009-9. — Texkcr : anekrponHsbii // OOpazoBarenbHas miatdopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/488877



https://urait.ru/bcode/490251?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/490994?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/491316?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://urait.ru/bcode/488877?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d

5. Nynaes, A.C. Crnernmansable GyHkiuu B 2 4. Yacts 1: crnpaBoOYHHMK i BY30B /
A. C. lynaes, B. W. l1InbrukoB. — Mocksa : U3natensctBo IOpaiit, 2022. — 417 ¢. — (Bricuuee
obpaszoBanue). — ISBN 978-5-534-07664-6. — Tekcr : snekrponHsiii // OOpa3zoBareibHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/492233

6. Kopuuenko, H. A. Bricmias maremaruka : ydeOHO-MeTomamdeckoe mocobue / H. A.
Kopuuenko. — Mocksa : PYT (MUUT), 2019. — 76 c. — Tekcr : snexTpoHHblit // Jlanp :
aNeKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/175718

JlonmoaHUTEIBHAS TUTEpaTypa.

1. KomruiekcHble uncia : yaeOHo-MeToandeckoe nmocobue / cocraputesb H. B. CrapkoBckasi.
— Bonorna : BFTMXA um. H.B. Bepemaruna, 2015. — 54 ¢. — Texkcr : aneKTpoHHbIH // JIaHb :
3JIEKTPOHHO-OnOmmoreunas cucrema. — URL: https://e.lanbook.com/book/130711

2. bynun, A. W. OOwsikHOBeHHBIE uddepeHraIbHble YpaBHEHUS W MX TNPHIOKEHUS !
yuebHoe mocobue / A. U. bynun. — Kypck : Kypckas 'CXA, 2015. — 253 c.— Tekcr :
IICKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOIMOTESUHAS cUCTeMa. — URL:

https://e.lanbook.com/book/134799

HHTepHET pecypcehl:

1. http://eek.diary.ru/p48574979.htm — s1ekTpoHHBIIA axpec caifiTa o0 MaTeMaTHKeE.

2. http://eek.diary.ru/p48039823.htm — snekTpoHHBI ajpec caifTa Mo MaTeMaTHKe.

3. http://eek.diary.ru/p67723918.htm — snekTpoHHBI agpec caiiTa Mo MaTeMaTHKe.
MennamaTepuabl:

1. Kuzup 1o  3akoHam  mMarematuku | Bompoc maykm //  Hayka 2.0
— https://youtu.be/47yKtaxy7iM

2. MOXHO JIN JIOBEPATDH MATEMATHUKE? | 1Q /! SciOne

— https://youtu.be/ZTZjFz8HPUM

3. Bcé mnpo npsamoyronbHbiii TpeyronbHukK 3a 15 wmunyr //  bopuc TpymmH

— https://youtu.be/AY c2zwzH6dw

4. Bcé mpo  paumonampHble uynmcna  3a 10 wmuHyr //  bopuc  Tpymmn

— https://youtu.be/gvRk8Y 1yHJI

S. JlexapToBbl KOOpAMHATHI Ha IJIOCKOCTH. PaccTosHue mexnay toukamu // Bupeoypoku

Mmatematuku — https://youtu.be/aGenWtWQV1s

6. Koopnaunate! Ha tutockoctH // [laBen bepmos — https://youtu.be/zXashxzT87Q

7. MmuoxectBa.  Yucnoeie mons  //  CypmoruatoB  Cepreit  BrnaaumupoBud

— https://youtu.be/bKtQ5EJXAec



https://urait.ru/bcode/492233?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
https://e.lanbook.com/book/130711
https://e.lanbook.com/book/134799
https://youtu.be/47yKt4xy7iM
https://youtu.be/ZTZjFz8HPUM
https://youtu.be/AYc2zwzH6dw
https://youtu.be/qvRk8Y1yHJI
https://youtu.be/aGcnWtWQV1s
https://youtu.be/zXashxzT87Q
https://youtu.be/bKtQ5EJXAec

8. MHOXeCTBO JIEHCTBUTEIIbHBIX quCen /l Bbopuc Tpymma
— https://youtu.be/6hwENpPQgKPO
9. Cucremsl koopaunar // dU / dV stud — https://youtu.be/TFg2wkcZi08

10. Teopema IIudaropa // Markynpr-npuBer! :: Auekceir CapBateeB u Ko

— https://youtu.be/XdcBWWFURAS

11.  Tlonstue umcna. Yacte 1. Harypanbheie umcna. Lemsie umcna // InternetUrok.ru

— https://youtu.be/EBv4VIODGIE

12. [Tonstue umcna. Yacte 2. J[pobu. Pamumonanpabsie umcna //  InternetUrok.ru

— https://youtu.be/0Zu6hZxtPD8

13.  Brouucnenue onpenenutens npu nomomu mnepectaHoBok // Ilasenm Ilecromanos

— https://youtu.be/WvIgKvCKxJ4

14. Kak Beuucnare omnpenenurenu 2 u 3 mnopsaakoB? // Buumeoypoku MareMaTuku

— https://youtu.be/rugkk5-zYTo

15. MatpuuHblii METOJ pelIeHHsl CHCTeM JHHEHHBIX ypaBHeHui // IlaBen Illectomanos

— https://youtu.be/SsvQY -ttBOk

16. Meton T'aycca pemenuss cucrem nuHelHbIXx ypaBHeHuit // IlaBen Illectomanos

— https://youtu.be/evDUmzR5TXQ

17. Metox Tl'aycca pemenus cucteM JuHEHHBIX ypaBHeHuit 2 // IlaBenm Illecromasnos

— https://youtu.be/sS87yjF-7Ew

18.  Metox Kpamepa permieHust cucteMbl JTUHEHHBIX ypaBHeHUH / Buneoypokun MateMaTuku

— https://youtu.be/0iig32aUgBw

19.  Oo6parnas matpuna // [TaBen bepaos — https://youtu.be/MjSQzo7dXok

20.  Ompenenurens matpuiisl // [TaBen bepmos — https://youtu.be/k5fPin0IVSE

21.  TIpocreiimune nuHelinbie ypaBHenus // [1aBen bepaos — https://youtu.be/3MfoOfpHPzM

22. Cucrembl  nuHeWHBIX  ypaBHeHudt // CypommaroB  Cepreit  Bramumuponuu

— https://youtu.be/Bfaz6Cy32CA

23. Cucremsl JMHEHHBIX ypaBHEHUM // [TaBen [lecTomnasnos

— https://youtu.be/SriCnsNOQpwY

24.  Kanonuueckuil BHJ KpUBOW 2 (BTOpPOro) MopsaKa JOCTYIMHO M mpocTo // Beicmas

MaTeMaTHKa JOCTYITHO U pocTto — https://youtu.be/wDW5JwrAQIE

25.  JlexaproBa cucrema koopaunar // [Tasen Illecromanos — https://youtu.be/40txOsyckhA

26.  YpaBHeHHWe mpsMoi Ha rutockocTH // Bumeoypoku maremaruku — https://youtu.be/-0E-
SuRworY
27.  YpaBHEHHE MIPSIMOA: METO/]T TpEX TOYEK / [TaBen bepnos

— https://youtu.be/KKammaopXk8



https://youtu.be/6hwENpQqKP0
https://youtu.be/TFg2wkcZi08
https://youtu.be/Xdc8WWFURA8
https://youtu.be/EBv4v1ODG1E
https://youtu.be/0Zu6hZxtPD8
https://youtu.be/WvIgKvCKxJ4
https://youtu.be/ruqkk5-zYTo
https://youtu.be/SsvQY-ttBQk
https://youtu.be/evDUmzR5TXQ
https://youtu.be/sS87yjF-7Ew
https://youtu.be/0iiq32aUqBw
https://youtu.be/MjSQzo7dXok
https://youtu.be/k5fPjn0lVsE
https://youtu.be/3Mfo0fpHPzM
https://youtu.be/Bfaz6Cy32CA
https://youtu.be/SrjCnsNQpwY
https://youtu.be/wDW5JwrAQlE
https://youtu.be/40txOsyckhA
https://youtu.be/-0E-5uRworY
https://youtu.be/-0E-5uRworY
https://youtu.be/KKammaopXk8

28. VpaBHenuss mnpsmou Ha twiockocth //  CypommaroB Cepreit  BnagmmupoBuu
— https://youtu.be/k17Q8d-WpRo
29. DOmmumne, mnapabonma u runepbona. Konmueckwe ceuenust //  bopuc Tpymun

— https://youtu.be/gTzbHGuwYKO

30. bunom Herotona // Markyner-npuBer! @ Anekceii CaBBateeB u Ko

— https://youtu.be/YXYQmxLDtMw
31.  Bc€ mpo nporpeccun 3a 15 munyt // bopuc Tpymun — https://youtu.be/IZRY 6sbyWG8

32.  TIlpenen nmocnenoBarensHocTH // Bopuc Tpymmu — https://youtu.be/ZmwdHAhVSPM

33. [Ipenen unciaoBo# mocneaoBaTeIbHOCTH — ompeneiaeHue u npumepsl // [laBen bepaos

— https://youtu.be/dMVR xyil7U

34. CBolicTBa MpeNeoB IOCIEIOBATEIILHOCTEH, CBsI3aHHBIC ¢ HepaBeHCTBamu // Bopwuc

Tpymmu — https://youtu.be/WTjfi-eqL7E

35. Tpeyronbuuk [Tackans 1. [Toctpoenue «cBepxy Buu3» // GetAClass - [IpocTo maTematuka
— https://youtu.be/ObhpfZgZIAk
36. Tpeyronpauk [lackans 4. ®opmyna Ounoma // GetAClass - Ilpocto maremaruka

— https://youtu.be/WJ ml-Aixj4

37. I'padux byHKIUY, coJiepxKariei MOJ1YJb // ITaBen bepnos
— https://youtu.be/s7G25pBnUK8
38. 3amanuss  Ha  oOmacte  3HaueHwd — pymkomm  //  Ilasen  Ilecromanos

— https://youtu.be/yHbQticz7to

39.  Kak nocrpouts rpaduk ¢pynkuun // bopuc Tpyuriun — https://youtu.be/HHd5v-ne60c

40.  Ksagparnunas ¢yakuus u e€ rpapuk // IlaBen bepmo — https://youtu.be/4M-
NUGZmTiU
41.  Oo6parHas ¢pyukuus // bopuc Tpymmn — https://youtu.be/LQZa7vPkaggc

42. OcHoBHBIE 3neMeHTapHble (QyHKIMM. Pemenue 3ananuit / Bugeoypoku MatemMaTHKH

— https://youtu.be/LpKillYAQ-I

43. UYro Takoe obnacTh onpeaeneHust GyHKIMU U Kak e€ HaiTh // Buneoypokn MaTeMaTuku

— https://youtu.be/yOfOMvzvims

44, Beckoneuno maneie u 6eckoHedHO Oonbiue BenuuuHbl. [loHsTHE mpenena GyHkuuu //

Buaeoypoku matematuku — https://youtu.be/bxqjufIBF11

45. HenpepriBHocTh (yHKIIMK B Touke. HempepsiBHOCTH MHOTouwineHoB // bopuc TpymmH

— https://youtu.be/nXUEw0Q7DWkw

46. Onpenenenne mpenena Qynkuuu. Pemenune 3amau // Bumeoypokum wmareMaTuku

— https://youtu.be/NVrPfmLryri0



https://youtu.be/kI7Q8d-WpRo
https://youtu.be/qTzbHGuwYK0
https://youtu.be/YXYQmxLDtMw
https://youtu.be/lZRY6sbyWG8
https://youtu.be/ZmwdHAhVsPM
https://youtu.be/dMVR_xyiI7U
https://youtu.be/WTjfi-eqL7E
https://youtu.be/0bhpfZgZIAk
https://youtu.be/WJ_ml-Aixj4
https://youtu.be/s7G25pBnUK8
https://youtu.be/yHbQticz7to
https://youtu.be/HHd5v-ne6Oc
https://youtu.be/4M-NUGZmTiU
https://youtu.be/4M-NUGZmTiU
https://youtu.be/LQZa7vPkqqc
https://youtu.be/LpKilIYAq-I
https://youtu.be/yOfQMvzv1ms
https://youtu.be/bxqjufIBF1I
https://youtu.be/nXUEw07DWkw
https://youtu.be/VrPfmLryri0

47. [Ipenen dynkmuu. Onpenenenue npenena dyakuun "mo Komm" u "mo I'eitne" // Bopuc

Tpymmn — https://youtu.be/UzfAt6DoN3E

48. [Mpenen  ¢ynxkumu. Teopembr o mpenenax //  Bujeoypoku  MareMaTUKH
— https://youtu.be/K-5]NtzN3tI
49,  Csoiicta npeaenos ¢pyukimu // bopuc Tpymun — https://youtu.be/Nx2GgsolBQO

50. Touxu paspeiBa. @ynkuuu Jupuxiie u Pumana. Pa3psiBel MOHOTOHHBIX GyHKIUI // Bopuc

Tpymmn — https://youtu.be/mxP1Ig2Ejvw

51. HaunGonpmiee w HamMmeHbliee 3HaueHue ¢GyHKOuM Ha oTpeske // IlaBenm bepmor

— https://youtu.be/BjinC6cN2ds

52. [lpusnaku  Bo3pactanus W yObiBanuss  ¢ynkumm  //  IlaBen  bepmos

— https://youtu.be/H8QdnSLbzAA

53. [TponsBogHas MIPOU3BEICHUS u YaCcTHOI'O // [TaBen bepnos

— https://youtu.be/ArR5jIHNCrO
54.  TlpousBosanas cnoxuou ¢pyukiuu // ITaBen bepaos — https://youtu.be/SoBfRUp8ofQ

55.  TlpowmsBosanas. Hauaio // Bopuc Tpymmn — https://youtu.be/sSnyhOXFLgc

56. [Ipocreiimue  mpaBwiaa  BbIYMCICHHMS — npou3Bogubix  //  ITlaenm  bepmom

— https://youtu.be/8QMq7sd5-h4
57.  Vpasuenue kacarenbHoii // [TaBen bepmos — https://youtu.be/eEgRt98rFQO

58.  Uro takoe npousBoanas Gpyukiuu? // [asen bepaos — https://youtu.be/OO2RUEG6_YDO

59. 3amMeHa nepeMeHHOH B HeompenenéHHoM — uHTerpaine //  IlaBen  bepmom

— https://youtu.be/RvCDg4K1o0KM
60.  HurerpupoBanue 1o vactsm // [1aBen bepmos — https://youtu.be/cu8SYqWKz _E

61.  HecoGctBennsie unterpaisi // [TaBen llectonanos — https://youtu.be/0c2hvhso3 M

62. OnpenenéHHplii wuHTerpan — TmoHATHE U BeluMciaeHnue // IlaBen bepaos

— https://youtu.be/MKNGlueZmYc
63.  TlpomsBoanas u unrerpain // InternetUrok.ru — https://youtu.be/ArJ JGY10DY

64.  Tabmurma nmepBoobpasubix // [TaBen bepmaos — https://youtu.be/2|RWT6LB2Pc

65. ®opmyna Hetotona-Jleitbnuna. Uro Takoe nepoodpazHas u unrerpai // bopuc Tpymun

— https://youtu.be/2IFUgZjhOHS8

66. UYro Takoe TmepBoOOpasHas W HeonpeneneéHHb wHTerpanm // IlaBen bBepnos

— https://youtu.be/MHE|RCZ7q7E

67. Yo TaKkoe nepBooOpazHas ¢byHkumun? /1 [TaBen bepnos
— https://youtu.be/BSUTLOMzYBM

68. YcnoBHBIM IKCTPEMYM u byHKIUS Jlarpamxa  // [TaBen bepmos

— https://youtu.be/nZMbh 8VIr0
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https://youtu.be/Nx2GqsolBQ0
https://youtu.be/mxP1Ig2Ejvw
https://youtu.be/BjinC6cN2ds
https://youtu.be/H8QdnSLbzAA
https://youtu.be/ArR5jIHNCr0
https://youtu.be/SoBfRUp8ofQ
https://youtu.be/sSnyhOXFLqc
https://youtu.be/8QMq7sd5-h4
https://youtu.be/eEgRt98rFQ0
https://youtu.be/OO2RUE6_YD0
https://youtu.be/RvCDg4K1oKM
https://youtu.be/cu8SYqWKz_E
https://youtu.be/0c2hvhso3_M
https://youtu.be/MkNG1ueZmYc
https://youtu.be/ArJ_JGY10DY
https://youtu.be/2jRwT6LB2Pc
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https://youtu.be/nZMbh_8VIr0

69. DOyHKIIUM HECKOJIBKUX TepeMeHHbIX. Bmenenue B monstue // IlaBen Illectomamor

— https://youtu.be/dmM3-NvDK18

70. OYHKIIMN HECKOJBKUX IMepeMeHHBIX. ['paduk (yHKIHMHM HECKONBKUX MEPEMEHHBIX //
ITasen lecronanos — https://youtu.be/bZmQZOMMckY
71. Yacraeie npousBoansie // [TaBen bepaos — https://youtu.be/c_dsX6KEITQ

72. Kak HayunThcs  pemaTh 3agauyd Ha  BepostHocTh? //  bopuc  Tpymmn
— https://youtu.be/uQipw8zMijgl

73. Knaccuueckoe — ompeneneHue — BeposATHocTH  //  Buumeoypokm — MareMaTwKu
— https://youtu.be/ZhiEPU7D4VU

74. HavanbHble cBefeHHMsI O MaTeMaTU4YeCKOW cTaTucThke // BuUIeoypokum MaTeMaTHKU
— https://youtu.be/lviyQJZfgRK

75.  lTlonsatue BeposarHoctu. Kiaccuueckoe ompeznenenue BepositTHocTd // Bumeoypoku
matematuku — https://youtu.be/HPaMEQXxI610

76.  Ilpumep pemeHuss 3agaum 1o Teopun  BepostrHocted //  IlaBenm  bepmos

— https://youtu.be/gs2ibQDI7mc

77.  Teopwus BepositHoctei // InternetUrok.ru — https://youtu.be/oHQfAmMBV7SM

78. Teopuss BeposTHOcTel 1:

— https://youtu.be/mY AfKFdr8g8

nBa kybuka // GetAClass

HpOCTO MaTE€MaTuKa

6.2 HepequL MaTCpUAIIbHO-TCXHUYCCKOT O, IPOTPAMMHOTO obecneueHust

610uHOM MeOEILIO,
KOMITBIOTEPaMHU C
BBIXOJIOM B CETh
HHTEpHET, pabouee MecTo
MIperoJiaBares B COCTaBe
CTOJ, CTYJ, TyMOa,
KOMIIBIOTED
TIPeToJIaBaTess ¢
BBIXOJIOM B CETh
HWHTEPHET, 9KpaH,
MYJIbTUMEINMHBIN
MIPOEKTOP, TEMATHUECKHE
CTEH/PI,
MPE3eHTALUOHHBIN
MaTepHan

HaumenoBanue HaumenoBanue OcHalleHHOCTH Ilepeuennb
AUCHMILINHBI CHeUATbHBIX CrenUaJbHbIX JINIIEH3UOHHOT 0
(Mmonxyas), NMOMeIeHU I U NOMeLIeHU U IMPOrpaMMHOI0
NPaKTHK B NMoMelleHu s NMoMeIlleHui 1Is o0ecrneyeHusl.
COOTBETCTBMH C | CaMOCTOSITeJIbHOM CaMOCTOSITEJILHOMN

y4eOHBIM IJIAHOM padoThI padoThI

Matemarnueckuii | KaOuHer MaremaTuky | YueOHbIE MecTa, Microsoft Windows XP
AHATI? 000py10BaHHbIE Professional Microsoft

Office 2010

Kaspersky Endpoint ms
ousHeca
Koncynprantllnoc



https://youtu.be/dmM3-NvDKt8
https://youtu.be/bZmQZQMMckY
https://youtu.be/c_dsX6KErTQ
https://youtu.be/uQipw8zMjgI
https://youtu.be/ZhiEPU7D4VU
https://youtu.be/lvJyQJZfgRk
https://youtu.be/HPaMEQxI61o
https://youtu.be/qs2ibQDl7mc
https://youtu.be/oHQfAmBv7SM
https://youtu.be/mYAfKFdr8g8

Aynuropus st
CaMOCTOSITEIBHOU
paboThI

YueOHEBIE MecTa,
000pyIOBaHHBIC
0110uHOI MeOEIbIO,

KOMITBIOTEPAMH C
BBIXOJIOM B CETh
HHTEPHET,
MHOTO()YHKIIMOHATBHOE
YCTPOMCTBO

7. MeToauyeckne peKOMEHAIUH N0 00YYeHHUIO JIMI ¢ OTPAHMYEeHHBIMH
BO3MO’KHOCTSIMHU 3/I0POBbSI  HHBAJIU/I0B

OO0yyeHue Mo TUCHUILIMHE 00YYaIOIIUXCs C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 37J0POBbBSI
OCYIIECTBIISIETCS C Y4YETOM OCOOEHHOCTEH MNCUXO(U3UUYECKOTO pPAa3BUTHS, HHIUBUIYaTbHBIX
BO3MOYKHOCTEH U COCTOSHUS 3/I0POBBS TAKUX 00YJaIOLIHXCSI.

Conepxanne o00pa3oBaHUS M YCJIOBHS OpraHU3alMU OOYy4YeHHSs, OOyJarouuxcsi ¢
OTPaHUYECHHBIMU BO3MOKHOCTSIMHU 3/I0POBBSI OTIPENENAIOTCS aJalTHPOBAHHONW 00pa3oBaTEIbHOM
IpOrpaMMoOii, a IJs WHBAJIHIOB Tak)Ke€ B COOTBETCTBUM C WHJIWBUIYaJbHOW MPOTrpamMMoin
peaduIuTalyu WHBAIUA.

OcBoeHMe MUCIHUILTMHBI 00YYaOIIUMICS C OrPAaHHYCHHBIMH BO3MOYKHOCTSMH 3JI0POBbS
MOXET OBITh OPraHM30BaHO KAaK COBMECTHO C JPYIMMH OOYYArOIIMMUCS, TaK M B OTICIBHBIX
rpynnax. [Ipeanonaratorcs crienuanbHbIe YCIOBUS IS OTYyYeHHS 00pa30BaHus 00y4arOIUMUCS
C OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3I0POBBSIL.

[Tpodeccopcko-nenarornyeckuii CoOCTaB 3HAKOMUTCSL C TICUXOJIOT0-(hU3HOTOTUUECKUMHU
0COOEHHOCTSIMH 00YYAIOIINXCSl HHBAJIMJIOB U JIAI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3JI0POBbSI,
WHAUBUAYAIbHBIMH MPOTpaMMaMH peabUITUTAIIN UHBATUAOB (IIPU HATTMYHUH).

B cooTBeTcTBHM ¢ MeTOAMYECKUMHU peKoMeHaanusMu Munoopuayku PO (yTB. 8 ampens
2014 r. N AK-44/05BH) B Kypce MNpeamnoiaraeTcsi MCIOIb30BaTh COIMAIBHO-aKTUBHBIE U
pedraekcuBHbIE METOAbl OO0y4YEHHS, TEXHOJOIMH COLUOKYJIbTYpPHOM peadMIUTallud C IENbIO
OKa3aHHUs TOMOIIM B YCTAaHOBIIEHWU MOJIHOIICHHBIX MEXKIUYHOCTHBIX OTHOIIECHUN C IPYTHMH
CTYACHTaMH, CO3JIaHMM KOM(POPTHOTO ICHUXOJIOTMYECKOTO KJIMMaTa B CTYJEHYECKOH rpymre.
[Tonbop m pa3paboTka ydeOHBIX MaTEpPUATIOB MPOMU3BOIATCS C YUYETOM TIPEIOCTaBICHUS
MaTepualia B pa3inyHbIX (opMax: ayqualbHOU, BU3yaIbHOM, C MCIIOIB30BAaHHEM CIEIHATBHBIX
TEXHUYECKUX CPEACTB U MH(DOPMAIIMOHHBIX CHCTEM.

OcBoenne nuctumuinabl Junamu ¢ OB3 ocymiecTBiseTcss ¢ UCMOIb30BaHUEM CPEICTB
oOydeHus oOOIIET0O U CHEHUAJIbHOTO Ha3HaueHus (MEePCOHAIbHOIO M  KOJUIEKTMBHOIO
UCIOJIb30BaHus1). MaTepuanbHO-TEXHUYECKOe o0ecrieueHre npeaycMaTpruBaeT Nprucrnocodienme

aynuTopuil K Hyxaam aun ¢ OB3.



dopma npoBeeHNS aTTECTAIUHU ISl CTYICHTOB-UHBAIUIOB YCTAHABIUBACTCS C YIETOM
WHAUBUIYAIBHBIX TIcuXopu3nueckux ocobennocreit. s crynentos ¢ OB3 mpenycmarpuBaercs
noctymHast popma MpeaoCTaBICHHS 3aIaHUH OIIEHOYHBIX CPEJICTB, & UMEHHO:
— B IIEYATHOM WJIU DJICKTPOHHOHU (hopMe (JIJIsl JIUIl ¢ HapYIICHUSIMH OITOPHO-IBUTATEIILHOTO
amnmapara);
— B IeYaTHOW (oOpMe WM DICKTPOHHOH (opMe C YBEIMYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (JIJIs1 JIUII C HAPYIICHUSIMH CITyXa, PEUH, 3pEHHS);
— METOIOM YTSHHSI aCCHCTEHTOM 3a/IaHUs BCIIYX (IUIS JIMII C HAPYIICHUSIMU 3PCHUS ).

CryneHTaM ¢ WHBQJIUIAHOCTBIO YBEIHMYMBACTCS BpPEMs Ha MOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[Isi Takux CTYIACHTOB NpeIycMaTpuBacTCs JOCTyIHas Qopma
MIPEIOCTABIICHUSI OTBETOB Ha 3a/IaHUS, & HMCHHO:
— MMCbMEHHO Ha Oymare Wiim HaOOpOM OTBETOB Ha KOMIIBIOTEPE (VIS JIMII C HAPYIICHUSIMHU
cilyxa, peun);
— BBIOOPOM OTBETa U3 BO3MOXKHBIX BAPHUAHTOB C HCIOJIH30BAHUEM YCIIYT aCCHCTEHTA (JJIsi
JIUI] ¢ HAPYIICHUSIME OMTOPHO-/IBUTATEIILHOTO aIlapara);
— yCTHO (17151 JIUI] ¢ HAPYIICHUSIMUA 3PSHHUS, ONTIOPHO-IABUTaTSIILHOTO aliiapara).
— pH HEOOXOIMMOCTH JUISI OOYYaIONIMXCS C WHBAIMTHOCTBIO TIPOIEAypa OICHUBAHUS
Pe3yJIBTaTOB O0YUYEHUST MOYKET IMPOBOIUTHCS B HECKOJIBKO ATAIOB.

8. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

VY4eOHbIil mpoliecc TpH MPENOJaBaHUU Kypca OCHOBBIBA€TCS Ha HCHOIB30BaHUU
TPaJULIMOHHBIX, WHHOBAIIMOHHBIX H HWH(POPMAIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTUM.
TpamuuoHHBIE 00pa30BaTEIbHBIC TEXHOJIOTMH MPEJCTABICHBI JICKIIUSAMH W CEMHUHAPCKUMHU
(IpakTUYECKUMU ) 3aHATHAME. VIHHOBaIMOHHBIE 00Pa30BaTEIBLHBIC TEXHOIOTHH HCIIOIB3YIOTCS B
BUJIE IIHMPOKOTO MPUMEHEHHS] aKTHBHBIX M HMHTEPAKTUBHBIX (HOpM MPOBEACHUS 3aHSATHH.
NudopmaninonHsle  o0pa3oBaTelbHbIE TEXHOJOTHH  pPEANM3yIOTCA IyTeM aKTHBHU3AIUU

CaMOCTOSITENIbHOU pabOThI CTYJIEHTOB B MH(OPMAIMOHHOM 00pa3oBaTeIbLHOM Cpee.



IIpunoxenue 1

®oH/1 O1IEHOYHBIX CPEICTB
JJISl TEKYIEero KOHTPOJISI M POMEXKYTOUYHOM aTTecTAlMU NPH U3YyYeHUH
Y4eOHOM TUCHMILIMHBI

b1.0.37.02
MaTtemaTnyeckuy aHaJIu3

TyukoBo 2026



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KoHTpoaupyembie pa3aensl (TeMbl) Kox 1 HanMeHOBaHHe KOMIETEHIHH Huaukatop HanMenoBaHmne 0HEHOYHOr0 CPeACTBA
AMCHHIIHHbI JXOCTHIKEHHSI
KOMIIETCHIINHA
. OIIK-1. CriocobeH npruMeHSITh HOIIK-1.1 MPAKTHYECKUE paOOThI (OTACITBHBIN
Tema 1 «IIpenen unucnoBoit p P P (oTa .
€CTeCTBEeHHOHAYYHbIE U O0IIEHHKCHEPHBIE 3HAHYIS, HOIIK-1.2 Matepuan); JOKIaIbl, YCTHBIN OIpoc,
I1OCJIENOBATEIIBHOCTH U IIPENET
METObI MATEMAaTHUECKOTO aHaIN3a U cobeceZl0BaHKE; TECT, IK3aMEH
(ynruwm» MOJICJINPOBaHMs B MPO(ECCHOHATBHON AEITEIbHOCTH
OIIK-1. CriocoOeH npuMeHsITH HOIIK-1.1 MpaKTHdecKre padboThl (OTAETbHBIH
Tema 2 «/luddepennmansaoe p P p (o1n .
9 €CTECTBEHHOHAYYHbIC U OOLICHHXCHEPHbIEC 3HAHUS, HOIIK-1.2 MaTtepuan); JOKIaIbl, YCTHBIN OIpoc,
ucyucieHue PyHKIUHA OJHOMN
9 METOBI MATEMAaTHUECKOTO aHaIN3a U cobeceZIoBaHKE; TECT, IK3aMEH
TICpEMCHHOID) MOJICJINPOBaHHs B MPO(ECCHOHATBHON JIeITEIbHOCTH
OIIK-1. CriocoOeH npuMeHsITh HOIIK-1.1 MpaKTU4YecKre padboThl (OTAETbHBIH
Tema 3 «MHTETpanbHOE p p p (o2 .
. €CTECTBEHHOHAYYHbIC U OOLICHHXCHEPHbIEC 3HAHUS, HOIIK-1.2 MaTtepuan); JOKIaIbl, YCTHBIN OIpoc,
vcyucieHue GyHKIUN OJHOU
9 METObI MATEMAaTHUECKOTO aHaIHN3a U cobeceZIoBaHKE; TECT, IK3aMEH
TICpEMCHHOM» MOJICJINPOBaHMS B IPO(ECCHOHATIBHOM NEeSITENbHOCTH
OIIK-1. Criocoben mpuMeHsTh NOIIK-1.1 MIPaKTHIECKHEe PadOTHI (OTAEIbHBIN
Tema 4 «OyHKIMHN HECKOJIBKUX €CTECTBEHHOHAYYHBIC U OOLICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTtepua); JOKJIaabl, yCTHBIA OTPOC,
MEPEMEHHBIX. ) METO/Ibl MAaTEMaTHYECKOTO aHAIH3a U co0eceZIoBaHKE; TECT, IK3aMEH
MOJICJINPOBaHMS B NPO(ECCHOHATIBHOMN NS TENbHOCTH
OIIK-1. CriocoOeH npuMeHsITh HOIIK-1.1 NpaKkTU4ecKue padoThl (OTAEIbHBINA
Tema 5 «Hucnoseie u €CTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHMS, HOIIK-1.2 MaTepuan); A0KJIabl, YCTHBIM Onpoc,
(YHKITMOHATLHBIC PSIIBI) METO/Ibl MATEMaTHYECKOTO aHaIN3a U co0eceZIoBaHKE; TECT, IK3aMEH
MOJISJINPOBaHMS B IPO(ECCHOHATBHOMN AEATEIbHOCTH
OIIK-1. CriocoOeH npuMeHsIThH HOIIK-1.1 NpaKkTU4ecKue padoThl (OTAETbHBIN
Tema 6. «Jluddepenunanbupie €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE 3HAHMS, HOIIK-1.2 MaTepual); JOKJIaabl, YCTHBIN ompoc,

yYpaBHEHUSD)

METOABI MAaTEMATHUYCCKOI'O aHaJIn3a 1
MOACIIMPOBAHNS B HpO(i)CCCI/IOHaHLHOI\/'I JACATCIIBHOCTHU

COGeCeHOBaHI/Ie; TCCT, OK3aMCH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JMCIUIUIMH B 00pa30BaTeIbHOM MporpaMme.

Kaxnpiii 3tam  ¢GOpMUpPOBaHHS KOMIETCHIIMH, XapaKTEPHU3yeTCs OIpeIeICHHBIMU
3HAHUSAMU, YMEHUSIMU U HaBbIKAMH U (WJIK) ONBITOM PO(EeCCHOHATLHON AeSITETbHOCTH, KOTOPbIE
OILICHUBAIOTCS B MPOLIECCE TEKYIIETO KOHTPOJISI YCIeBAEMOCTH, IPOMEKYTOUHON aTTeCTaIlH 10
JUCUUIUIMHE (MPaKTHKE) U B TIPOLECCe MTOroBOM arrecrauud. JUcCUMIUIMHA —SIBIsSETCA
MIPOMEKYTOUHBIM 3TaloOM KOMILIEKCA JUCIMIUIMH, B XOJE H3YYEHHUS KOTOPBIX y CTYJEHTOB
dbopmupyrorcs komnetreHius OIIK-1.. ®opmupoBanuss xkomnereHimu OIIK-1. HaumHaercs ¢
W3YYEHHS JUCUUIUIMH 0O0IIeo0pa3oBaTelbHOW MOATOTOBKU. 3aBepiiaeTcss padora 1o
(GOPMUPOBAHHUIO Yy CTYACHTOB VYKa3aHHBIX KOMIIETEHIIMH B XO0Je YYeOHOW TPaKTHKH,
MPOU3BOJICTBEHHON TMPAaKTUKHU, TOCYAAPCTBEHHOW WTOrOBOW  aTTECTAllMW, BBIMOJHEHUHU
BBIMYCKHON KBaNu(UKaMOHHOU paboThl. MToroBas orneHka chopMUPOBAHHOCTH KOMIETEHIIUU
OIIK-1. ompenensieTcss B MOATOTOBKE U cady€ TOCYJAPCTBEHHOI'O 5K3aMEHA, B BBHIMOJIHEHUU U

3alllUTE BBITYCKHOM KBATU(PUKAIIMOHHON pabOTHI.

2. TUIIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIX UHBIE MATEPUAJIBI,
HEOBXOJIUMBIE J1JIs1 OHEHKU IVTAHUPYEMBIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOIIUX 3TAIIbI
®OPMUPOBAHMSA KOMIIETEHIIAM B ITIPOIIECCE OCBOEHMUS
OBPA3OBATEJIbHOM ITIPOI'PAMMBI

2.1 HEPEYEHB BOITPOCOB UIA IIOAI'OTOBKHU K 9K3AMEHY

2.1.1. BonipocsI k 3k3ameny (2 cemecTp)

1. Ilpenen pyHKIUM.

2. BeckoHeuyHO Manbie W OECKOHEYHO OOJIBIIME BEIWYWHBI, CBS3b MEXKIY HUMH, HX
CBOMCTBA.

3. OCHOBHBIE TEOPEMHI O Mpefienax (CBONCTBA MPEIEIIOB).

4. TlepBslii 3aMeuaTeNbHBIN Mpeer.

5. Bropoii 3ameuarenbHbIN peen.

6. OTHOCTOPOHHUE TIPEJIEIbI.

7. HenpepbBHOCTh (YHKIIMM B TOYKE M Ha oTpe3ke. Touku paspbiBa (PyHKIUU U HUX
kiaccu¢ukanus. OCHOBHbIE CBOMCTBA HEMIPEPBIBHBIX Ha OTpe3Ke QyHKIUN

8. [IponsBoHas (GYHKITUH B TOYKE, €€ TEOMETPUUYSCKUN U MEXaHUICCKHI CMBICIT.

9. Ilpou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH.

10. HenpepwiBHOCTE U quddepernmpyemocts GpyHkiun. [Ipasmna mnddepeHmpoBanus
byHKINN.

11. IlpousBoaHas CIOKHON QYHKIUH.

12. udpdepenunpoBanue GyHKIHMA, 3aJaHHBIX HEIBHO U TApaMETPHUUECKU.

13. Tlpou3BogHBIE BHICIIUX MOPSIKOB. [IpoM3BOMHBIE BTOPOTO TOPSIKA OT HESBHO H
napaMeTPUUECcKH 3a1aHHBIX (YHKITUI.

14. Tuddepenunan GyHKIMH, €0 CBOMCTBA U TEOMETPUUECKUNA CMBICTT.

15. IlpaBuino Jlonurans.



16. YcnoBus Bo3pactanus v yosiBaHuS GyHKIMH. DKcTpeMyM pyHkimu. Heobxoaumoe n
JIOCTAaTOYHOE YCIIOBHE CYIIECTBOBAHUS IKCTPEMYyMA.

17. HauGonpliee 1 HaMMeHbIIIee 3HaUYeHne (PYHKIIMHM Ha OTpe3Kax.

18. BeimykinocTh pyHKIMH, TOYKH Mepernoa.

19. AcUMIITOTBI KPUBBIX.

20. ®ynkuuu AByX nepeMeHHbIX. OcHOBHBIE MOHATHSA. [Ipenen GpyHKImy.

21. HenpepbIBHOCTh GYHKIIMH JIBYX NepeMeHHbIX. CBOMCTBA (PYHKIIMH, HEMPEPHIBHBIX B
OrpaHMYEHHON 3aMKHYTOH 00J1acTH.

22. YacTHble MPOU3BOAHBIE MIEPBOTO MOPSAKA U UX T€OMETPUUYECKOE HCTOIKOBAHUE.

16. YacTHble TPOU3BOAHBIEC BBICIINX TOPSIIKOB.

23. ludbdepenuupyemocts 1 noiHbid nuddepernuan gyHknuu. [Ipumenenue mosHoro
g depenimana K npruOIMKECHHBIM BHIYHCICHUSM.

24. TIpousBoaHas cinoxHoi ¢pyHkiuu. [TomHas mpousBoaHas.

25. luddepennupoBanne HesIBHOU DYHKIIUU.

26. JluddhepeHnnanbl BBICIIUX TOPSIKOB.

27. KacatenpHast MJI0CKOCTh U HOPMaJb K TOBEPXHOCTH.

28. DkcrpemyM (yHKIMU ABYX mnepeMeHHbIX. OcHOBHbIe MOHATUSA. HeoOxoaumbie u
JIOCTaTOYHBIE YCIOBHSA OHKCTpemMyMa. HamOonpimee u HauMeHbllee 3HA4YeHUs (QYHKIUU B
3aMKHYTOI 00JIaCTH.

29. DKCTpeMyM (PYHKIIUH JIBYX TIEPEMEHHBIX. Y CIIOBHBIN 9KCTPEMYM.

30. I[TonsTne HeompeaeneHHoro uHTerpana. CBOICTBa HEOMpEAENEHHOTO HWHTErpaa.
Tabnuiia OCHOBHBIX HEONPEAETICHHBIX HHTEIPAJIOB.

31. MeTo HemocpeACTBEHHOTO MHTErpUPOBaHus. MeTo 1 MHTErpUPOBaHUS TOACTaHOBKOMN
(3aMeHOM TIepeMEHHOM).

32. MeToj UHTErpUPOBAHUS IO YACTSIM.

33. [lonsaTue o panoHATBHBIX QYHKIHSIX. IHTETprpOBaHUE MPOCTEHIINX PAIIIOHAITBHBIX
JIpOOeH.

34. VlaterpupoBaHue pariioHATBHBIX TPOOCH.

35. WuTerpupoBanue TPUTOHOMETPHUECKHUX byHKITHIA. YHuBepcanpHas
TPUTOHOMETPHUYECKAsH MOJICTAHOBKA.

36. MWarerpamsl THIIA jsin " x-cos" xdx. Wcmonp30BaHWE TPUTOHOMETPHUIECKHX
npeoOpa3oBaHUM.
37. TpuronomeTpuyeckas MoJCTaHOBKA. MHTerpaib TI/IHa.[ R(x;vax® +bx+c)dx.

38. OmpeneneHHBI WHTETPAT KaK IMpEeNl WHTETPaJbHOH CyMMBL. ['eoMeTpHuecKuil u
(bu3nUecKuii CMBICI OIPEeIEHHOT0 HHTErpaa.

39. ®opmyna Hetorona — JleitOnuma. OCHOBHBIE CBOWCTBA ONPEACICHHOTO MHTErpaa.
Brruncnenus onpeneaceHHoro HHTerpaia.

40. ®opmyna Heroorona — JleitOnuna. HHTErpupoBaHMe TOJCTaHOBKOW (3aMeHOH
nepeMeHHoil). IHTerpupoBaHue 1o 4acTsM.

41. Beruucnenue iomiaiel iockux puryp. Beruucnenve AMuHBL JyTH MI0CKOW KPUBOA.

42. BoruncieHnue oobeMa Tesna. Beunciienue miomnam noBepXHOCTH BpaIleHHsL.

43. MexaHn4ecKHe MPUIIOKEHUS OMPeIeICHHOTO HHTETrpaa.

44. JiBoiiHoi wuHTerpas. OCHOBHBIE MOHATHS M ompeneneHus. ['eomerpuueckuii u
buznueckuit cMbIca 1BOITHOTO nHTerpana. OCHOBHbIE CBOWCTBA ABOMHOIO MHTETpaa.

45. BoluncieHue JBOMHOTO MHTErpaja B JEKapTOBBIX KOOpAMHATaXx. Brrumcienue
JIBOMTHOT'O MHTETpaJia B MOJISIPHBIX KOOPIWHATAX.

46. TIpuiioskeHus TBOMHOr0 HHTETpaa.

47. O6mue cBenenus 06 auddepeHnmaibHbIX ypaBHeHUAX. OCHOBHBIC MMOHATHS. 3aa4H,
NpUBOAALINE K TU(PPepeHIINATbHBIM YPABHEHHSIM.

48. TuddepeHnmanbHbie YpaBHEHH TIepBoro nopsika. OCHOBHBIE TOHATHS. Y paBHEHUS
C pa3esAOUIMMUCS IEPEMEHHBIMHU.



49. Ognopoausie nuddepeHIuanbHbIe YpaBHEHUS.

50. JIuneiinbie ypaBHeHus. Y paBHenue f. bepaymu.

51. YpaBuenue B nonHbIX guddepenimanax. MHTerpupyomumi MHOXKHUTENb.

52. JuddepeHunanbHble YpaBHEHHS BBICIIUX MOPSAKOB. (OCHOBHBIC TIOHSTHS.
VYpaBHEHUsI, JOMYCKAIOUINE OHUKEHHUE MTOPSAIKA.

53. Jluneiinsie nudepeHnnanbHbIe ypaBHEHUS BBICIIMX MTOPSIIKOB.

54. JIuneitnbie onHOpoAHbIE MU (epeHInaIbHbIe YpaBHEHUSI BTOPOTO MOPSIKA.

55. JIunelinblie 0JHOpOAHBIE AU(PepeHIIaTbHbIE YPAaBHEHHS N-TO MOPSAIKA.

56. Jluneiinple omHOpoaHBIC au(dEepeHIMANbHBIC YpPAaBHEHHS BTOPOTO IOpPSAKA C
NOCTOSIHHBIMU K03 purimenramu.

57. Ctpykrypa 0OIIEro pemeHus JUHEHWHOrO HEOJHOPOIHOTO IudQepeHInaIbHOTO
ypaBHEHHSI BTOPOTO Mopsiaka. MeToa Bapraluy MPOU3BOJIBHBIX TTOCTOSHHBIX.

58. JluneitHpie HeomHoOpoaHble AuddepeHIInaIbHbIe YpaBHEHHUS BTOPOTO TOpPSIKA C
MOCTOSTHHBIMU K03()(pULIMmeHTaMu 1 IPpaBoil YaCThIO CHEIMAIBHOTO BHUIA.

59. Cucrembl muddepeHranbHbIX ypaBHeHUH. OCHOBHBIE MOHATUSA. MHTerpupoBaHue
HOpMaNIbHBIX cucTeM. CHcTema JIMHEHHBIX I (GepeHIaTbHBIX YPaBHEHUH C TIOCTOSHHBIMHU
koaurmenTamu.

Kputepuu onienuBanus

IIIkana oneHMBaHUA Kpurepumn oueHuBaHus

COMAUYHOY TEOPETUYECKOE COJIEpKAHUE Marepuana OCBOCHO TIOJNHOCThIO, 0e3
po0eJIOB, HEOOXOJUMbIC MPAKTUYCCKHE HABBIKU PA0OTBI C OCBOCHHBIM
MaTepuajoM B OCHOBHOM CQOPMHPOBAHBI, BCE MNPEAYCMOTPCHHBIC
mporpaMMoil  OOy4YeHWs ydYeOHbIC 3aJaHUsl  BBIMOJNHEHBI, KayeCTBO
BBIIOJIHEHMST OOJIBIIMHCTBA U3 HUX OLIEHEHO YHCJIOM 0ajioB, OJM3KHM K
MaKCHMaJIbHOMY

«xopoutoy TEOPETHUUECKOE COJICp)KAHWE MaTepuajla OCBOCHO TOJHOCThIO, 0€3
MpoOesIoB, HEKOTOPbIe MPAKTUYECKUE HABBIKH pabOThl C OCBOCHHBIM
MaTepuaioM c(hHOpPMHPOBAaHBl HEJIOCTATOYHO, BCE MPEAYCMOTPEHHBIC
porpaMMoi  0OydeHusi y4eOHbIC 3aJaHUSl  BBINOJIHEHBI, KA4e€CTBO
BBIIIOJIHEHNS HA OJHOIO U3 HUX HE OIEHEHO MUHUMAILHBIM YHCIIOM OasIoB,
HEKOTOPBIC BUJIbI 33J[aHUH BBIMIOJIHEHBI C OMTHOKAMHU
«Y008IEMBOPUMETLHOY TEOPETHUECKOE COJCPKAHUE MaTepraia OCBOSHO YaCTUYHO, HEOOXOAMMBbIC
MPAKTUYECKUE HABBIKA PAOOTBI C OCBOECHHBIM MAaTE€PHAJIOM B OCHOBHOM
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOTPaMMON 00yUYCHHUS
yUeOHBIX 3a/JIaHUI BBITIOJIHEHO, HEKOTOPHIC W3 BBIMOJHEHHBIX 3aJ1aHUi,
COJICPIKAT OIIMOKH

«He TEOPETHUECKOE COJCP)KaHUE MaTepuajga HE OCBOCHO, HEOOXOIMMBIC
YJIOBJICTBOPHUTEIIEHOY MPAKTUYECKUE HABBIKK pabOThl HE CHOPMHUPOBAHBI, OOIBIIMHCTBO
MPEeIyCMOTPEHHBIX MPOrpaMMOiN  OOy4YeHMs] y4eOHBIX 3aJaHuld  He
BBINIOJHEHO, JTMOO KA4eCTBO MX BBINOJHEHMS OIIEHEHO YKCIIOM OajioB,
OJIM3KMX K MUHUMAIBLHOMY; IPH JOMOJHUTEIHHOW CaMOCTOSTEIHLHOM
paboTe HajJ MaTepualioM Kypca BO3MOXKHO TIOBBIIICHWE KadecTBa
BBITIOJTHEHMS YUCOHBIX 3aJIaHUM.

2.2 THNIMTOBOE TECTOBOE 3AJIAHUE

Bapuanr 1
Ne TecroBoe 3aganue IIpaBuabHBII
OTBeT
1 Berunciurs IIPOU3BOIHYIO ¢ynkuun | Oteer: 1
4x3 + 5x
yET




Boi0epuTe 01MH NpaBUIIbHBIN OTBET.

1) 8x

2) 8x+5

3) 4x+5x

4) 4x? +5x
HaiiTu Heonpenenenuslii uaterpan | 2e2*dx Orger: 1

Bbi0epuTe 01MH NPaBUJIbHBII OTBET.

1) e +C

2) 26> +C

3) 0,5e*+C

4) 4e¥ +C

Pemnth nugdepeHnnanbHoe ypaBHEHUE C pa3AeisIFOIUMUCS Ortser:3
TIEPEMEHHBIMH

2x dy
3y2  dx

BeiOepute oauH NpaBUIbHBIN OTBET.

1)2x2=y3+C

2)2x2 =3y3+C

Yx2=y3+C

4)x2=3y3+C

Juddepennnanpapie ypaBHEHHS IEPBOTO MOPSIKA OBIBAIOT Ortger:
CIIETYIOIIUX BUIOB: 1,2.3,5

BobiGepuTe 4yeThipe NPpaBUIbHBIX OTBETA.

1) YpaBHeHus ¢ pa3fensonMUcs NepeMEeHHbIMU

2) OTHOPOIHBIC YPABHCHHSI.

3) nuHelHbIe ypaBHEHUS

4) ypaBHEHUS, TOMYCKAIOIINE MOHMKEHHE TIOPSIKA

5) ypaBHeHHUs B OJHBIX AU PepeHIranax.

6) nuddepeHnnanbHbIe YpaBHEHUS C IPABOM YacThIO
CIELIMAIBHOTO BUJA

Bri6epuTte psiibl, KOTOPBIE CXOISATCS: Otsert: 1,4, 5

DY,
n=1(n+1)3"

© n241
2) Zn=1n3+1'

3)

5)

n=2
Bri0epuTe TpH NpaBUIIbHBIX OTBETA.




CooTHecuTe NOHITHUS U ONPECICHHUS. Otser:
K kaxmoii mo3uuuu nepBoro croJiona nogdepure 1-r
COOTBETCTBYIOIIYI0 MO3UIMI) U3 BTOPOI0 CTOJI01A. 2-a
3-6
1 a 4-
Ecnu ¢ynkus f(x) nuddepennupyema yObIBaeT Ha
Ha uHTepBaie (a, b) u f'(x) > 0 s HWHTEpBaje (a,
ar06oro x W3 uHTEepBaia (a, b), To b).
byHKIHS
2 | Ecom dynkuus f(x) muddepennupyema Ha | O | BBITYKIJIA BHU3
uHTepBaie (a, b) u f'(x) < 0 g modoro x
u3 uHTEepBaia (a, b), To QyHKIMA
3 Ecnm niist mo0bIX IBYX 3HAYEHHH X1 M X2 B | BBIIIYKIId BBEPX
13 UHTEepBaa (a,b), BEIOTHSIETCS
HEPaBEHCTBO:
I{XI +X2]< f(x)+ f(x,)
2 2 1o
byHKIUSA
4 | Ecnu 1t moOBIX ABYX 3HAQUEHUN X1 U X2 U3 | T BOSPACTACT HA
uHTEpBaia (a,b), BBIMOIHIETCS
UHTEpBaJe (a,
Axtx |, fx)+ 1(x) b).
2 2
HEPaBEHCTBO:
TO QyHKIHS
YcTaHoBHTE COOTBETCTBUE MEXKIY TpeneraamMu (PyHKIHA U UX Ortger:
3HAYEHUSIMHU. l-a
K kakaoi mo3unum nepBoro croiona mogdepure 2-0
COOTBETCTBYIINYI) MO3UIMI) U3 BTOPOT0 CTOJIOIA. 3-r
1 . x — 2x% 4 5x* al|5 4-8
im ;
x—00 2 4+ x?% 4 x4
2 x + x% + x© 6|0
im ————;
x-0 2 + x% 4+ x7
3 . x3+6x2—x—6 B |15
im
x->1  x2—3x+2
4 _sin3x r|-14
im —
x>0 Sin2x
K kaxxkaoii mo3unum nepporo crodua noadepure OrTBerT:
COOTBETCTBYIOILYIO MO3UIIUIO U3 BTOPOIO CTOJIOLA. 1-6
2-B
1 3 a 1 3-r
[ x_dx —cos(1—x3)+C d-a
1+ x8’ 2
2 2x ) 1
[ 2xe**dx Zarctgx4 +C
3 dx B 1
J 221 xe?* — Eezx +C
4 in(1 — x2 r 1
J xsin(1 — x*)dx Eln(Zx +1)+C




Heo0OxomuMo pemmTh TUHEHHOE HEOJHOPOIHOE MU (hepeHIIMaTbHOES
ypaBHEHHE BTOPOTO MOPSI/IKA.

y' + 6y + 10y = 74e3*

VcTaHOBUTE BEPHYIO MOCICIOBATEILHOCTD PEIICHHS:

1) CocTaBusioT XapaKTepUCTHYECKOE YPAaBHEHHE COOTBETCTBYIOILIECTO
OJTHOPOJTHOTO YPaBHEHHUS U PEIIAIOT €ro.

2) CocTaBisIOT 00IIee PEIICHUE COOTBETCTBYIOIIETO O JTHOPOIHOIO
YPaBHEHUS.

3) Haxozst 4acTHOE pelieHHe COOTBETCTBYIOIIETO HEOHOPOIHOTO
YpaBHEHUS

4) CyMMHpYIOT 001Iee pEeIIeHHE COOTBETCTBYIOIIETO OJHOPOIHOTO
ypaBHCHHS U YaCTHOE PEIICHHE HCXOAHOTO HEOTHOPOIHOTO
ypaBHEHUS

Otset: 1,2,3,4

10

BH6epI/ITe MMpaBUIIbBHYIO ITOCJICAOBATCIBHOCTD ﬂeﬁCTBHﬁ IIpH
HaX0XJICHUHN o0nactu CXOAUMOCTH CTCIICHHOI'O psaa.

(x—4H"
7

BoiGepuTe 0MH NPABUIbHbII 0TBET.
1) HAXOAT pagyC CXOAMMOCTH CTEIIEHHOTO psijia Mo GpopMmyIie
an

R = lim , HAXOJIAT MHTEPBANl CXOAUMOCTH U3 ycrnosus | X — 4| <
n—oo lan41

R v nonyvaror uHTEpBAI CXOIUMOCTH
2) HaxOSIT pauyC CXOJAMMOCTHU CTEIIEHHOTO psija mo hopmyie

an

R = lim
n—-oo 1an4q
R . I/ICCJ'IC)IYIOT pﬂ}l Ha CXOANMMOCTH HAa KOHIIax I/IHTepBaJ'Ia 1 OKOHYATCIIBbHO

MOJIY4ar0oT HHTEPBAJI CXOAUMOCTH

, HAXOJIAT MHTEPBAJ CXOAUMOCTH M3 ycuoBus | X — 4| <

3) HaxOJAT MHTEPBAI CXOAUMOCTH U3 ycnosus [X — 4| < 7,
HCCIEAYIOT PsAJl HA CXOJMMOCTh Ha KOHIIaX MHTEpBaJla U OKOHYATEIbHO
MOJTy4al0T MHTEPBAJ CXOJUMOCTH

OtBeT: 2

11

3anummTe MOHATHE, 0 KOTOPOM HJET peyb.

— YPaBHEHHE, CBA3BIBAIOIEE HCKOMYIO
(GYHKIUIO OJTHOM UITM HECKOJIBKUX IMEPEMEHHBIX, 3TH MIEpEeEMEHHbIE U
MPOU3BOIHBIE (MITH TG dEepeHIINalbl) pa3IMyHbIX MOPSIKOB STON

GyHKIIH.

Ortser:
Huddpepenunansy
0€ ypaBHEHUE

12

3anuiuuTe MOHATHE, 0 KOTOPOM MIET peyb.

Oyukius F(X) Ha3piBaeTcs byHKIUS GYHKIUU
f(x) Ha mpomexyTKe X, ecau sl IF0O0T0 X M3 JAHHOTO MPOMEKYTKa X
BepHO paBeHcTBO F'(X)=f(X).

Otser:
[TepBooOpaznas

13

3anuuTe MOHATHE, 0 KOTOPOM MIET peyb.

Yucno a - 310 ¢bynknuu Y = f(X) B TOUKe Xo, eciu
I Jiroooro € > 0 Haiinérca Takoe yuciio 6 > 0, uto mid r000ro X,
yaoBieTBopsirorero yciaosuio 0 < |X - Xo| < 8, cripaBesTUBO
HepaBeHcTBO [f(X) - a| < g

OtBer:
[Ipenen




14

3anuiuuTe MOHATHE, 0 KOTOPOM MJET peyb.

3anaua — 3TO HAXO0XKJIEHHE YaCTHOTO
penrenus qudGepeHIaTbLHOTO YPaBHEHHUS, YIOBICTBOPSIIONIETO 3a1aHHBIM
HayaJIbHbIM YCJIOBHSIM .

OrtBer:
Komm

15

[Tpoananu3upyiite, BEPHO JIM BHIIOIHEHO CIEAYIOLIEE 3a1aHHE, BBIOEPUTE
BEPHBII OTBET,ECIIU HET, YKaXKUTE TJe Oblia JOoIyIieHa OmuoOKa.

Boruncants miiomanab GUrypbl, OrpaHu4eHHOM JTUHUSIMH.
y=x2-3,y=-2x

Haiinem Touku nepeceuenus rpaduKoB:

x?—3=—-2x
X’ +2x—-3=0
x = luianx = —3

BpInosiHMM CXEMaTUYECKU YEPTEK:

7.0
6.5
6.0
5.5
5.0
4.5
a0
.5
30
25
20
15
]

0.5

0

s

1.0

15

2.0

]

10
F0 65 60 55 50 45 40 L5 30 25 20 15 10 05 0 05 10 15 20 25 30

Torna nomyunm:

1
X3 b —40
S=f (—2x —x* —3)dx = —?—x2—3x =3 KB.ek

-3 -3

a) pelIeHHE BHIIOJIHEHO BEPHO

0) B pelIeHuH JOIYyIleHa OINOKa MPY HaX0XKIEHUH MPEENIOB
MHTETPUPOBaHUS (TOUYEK MepecedeHns rpaduKoB)

B) B PELICHUH JIOMYIIEHA OMNOKa MPU 3alUCH MOIBIHTETPATbHOM
byHKIIIHN

I) B pEUICHUH JIOMyIIeHa OMKUOKa IPU HEMOCPEACTBEHHOM
BBIYHCIIEHUH OIIPEJIEIICHHOTO UHTErpalla, MOAbIHTErpaIbHAs
(GYHKIUS IpY STOM HaiiieHa BEpHO

OrtgerT: B)

16

. 3+x+6x3
Beruucnuts lim ———
x—o00 X3=2x+1

OrtBer:-6




17

—4x2

2
Onpenenuth 4eTHOCTh QYHKIIUU Y = Tt
(B otBeTe 3anucarh yeTHass (yHKIHSA, HeueTHAss PYHKIUSA WK QYHKIIAS

o01miero Buia)

Ortger:
yeTHast yHKIIHS

18

[Ipoananu3upoBath pelieHrue OAHOPOIHOTO T hepeHIInaTLHOTO
YpPaBHEHUs BTOPOTo Nopsiika. BepHo 11 BBINOIHEHO pElIeHNE, ECIIN HET,
BBIOpaTh BapUaHT OTBETA, C YKa3aHUEM COOTBETCTBYIOIIMX OLIUOOK.

Pemuts omgHopoaHoe nuddepeHnuaibHoe ypaBHeHHEe BTOPOTo
NOpAAKa:

y'=7y"+12y =0

Pemrenne
CocTaBUM XapaKTEPUCTUUECKOE YPABHEHUE U PEILIUM €T0:

k?—=7k+12=0

kl = 4k2 = 3
Tornma:

y=Cy e+, e’

a) PpEIICHUE BBIITOJIHEHO BEPHO

0) ommmbka IOMyIIeHa MPU COCTABICHUU XapaKTePUCTUYECKOTO
ypaBHEHUS

B) oImMOKa JOMyIIeHa MPU BBIYUCIEHUU KOpHEH
XapaKTEPUCTUIECKOTO YPABHEHHUS

r) omubOKa JomyIIeHa MPU COCTaBICHUHU UCKOMOU (PyHKIINN

OtBer: a)

19

Berauciure [ 03 (x?)dx

Ortser: 9

20

Haiitu nipoussoanyto ynximu f(X)=x? + 4 mpu x=2

Ortser:4

Bapmunanr 2

TecToBOE 3a7aHuE

IIpaBuabHBIH
oTBeT

Boruncnuts IIPOU3BOAHYIO ¢byHKIMK
y = 4x3 + 5x.

Bbi0epuTe 01MH NpaBUIIbHBIN OTBET.

1) 12x2 + 5x.

2) 12x? + 5.

3)12x2+5+C

4) 4x3 + 5x + C.

OrtBer: 2

Haiitn HeonpeneneHHblif naterpan [ 5x*dx

Bbi0epuTe 01MH NpaBUIIbHBIN OTBeET.
Dx>+C
2)5x> + C

Ortser: 1




Jxt+C

Pemmuts nuddepennmanbaoe ypaBHEHHE C pa3aesSIONIMUICS Otser:1
MIepEeMEHHBIMU
x? dy
y2  dx
Bribepure ouH paBUIBHBIN OTBET.
Dxd=y3+C
2)3x3=y3+C
Yx3=3y3+C
4)x2=y?+C
Kakyumu MeTogamMu MOXKHO PEIIMTh HEONIPEACIICHHBIA HHTErpa? Otset:
Bri0epuTe TpH NMpaBUIbHBIX OTBETA. 1,2,4
1) MeTo UHTETPUPOBAHMSI 110 YACTAM
2) MeTO] 3aMEHBI TIEPEMEHHOM.
3) MeToa pazzieNieHus TePEMEHHBIX
4) MeTOJ1 HEMOCPEACTBEHHOTO UHTETPUPOBAHUS
5) metox I'aycca
6) meroa Komm
Br16epuTte psijibl, KOTOpBIE PaCXOASTCS: Ortser: 2, 3, 4
[ee]
1) z ——;
n=1 M+1)3"
R
2y 1
n=1"
[ee)
871
3) n+ 1\"’
(50)
n=1
co
A 2n% + 3n
) n?+1
n=1
co
c 1
) nln?n’
n=2
Boi0epuTe TPpU NpaBHJIBHBIX 0TBETA.
CooTHecuTe NOHATHUS U ONPECIICHHUS. Otser:
K kaxmoii mo3uuum nepBoro croydua noadepure 1-6
COOTBETCTBYHOIILYIO MO3UIIUIO U3 BTOPOI0 CTOJI0LA. 2-a
3-r
1 ®dynknus f(x) Ha3pIBaeTCsl YETHOM, a | ecin i 48
JT000T0 X U3
obnactu
onpezeneHus
BBITIOTTHSAETCS
PaBEHCTBO
f(-x)=-f(x)
2 | ®ynkuus f(x) Ha3bIBaeTCs HEYETHOIA, 0
eclu i
100010 X U3




obnactu
ornpezeNneHus
BBITIOJTHSETCS
PaBEHCTBO
f(-x)=F(x)
3 @ . B | eci
YHKIIUSI HA3bIBAEeTCS HeNMpPePhIBHOI B
TouKe, CYILECTBYET
Takoe uucio T,
HE paBHOE HYJIIO,
YTO JIs1 JIFOOOTO
X u3 e€ o0JacTu
onpeneneHus f(x
+T) = f(x)
4 _ r
dyuknusa y = f(x) Ha3pIBaeTcs €CIIA IIpeae
NepUuoOANIECKOM,. byHKIIUHU B
3TOM TOYKE
COBIMAJIaeT CO
3HAYECHHEM
byHKIIUYU B
ATOM Ke
TOUKE.
YcTaHoBHUTE COOTBETCTBUE MEKIY IpeseraMu (PyHKIMHA U UX Ortger:
3HAUYECHUSIMHU. l-a
2-0
K xaxnoii mo3unmuu nepsoro croadua moadepure 3-r
COOTBETCTBYIOLIYIO MO3MLMIO U3 BTOPOI0 CTOJI01A. 4-B
1 4x — 5x% — 6x* a3
Xm0 200 + x% — 2x*
2 i X x% + x* 6|0
X002 + 4x% + 5
3 sin2x B | -0,5
m-—-
x=0 arcsin 4x
4 . 2% — x r |05
}Cl_rg x—2
K kaxnoii mo3uumuu nepsoro croJiona noadepure Otser:
COOTBETCTBYIOIIYI0 MO3UIMI0 U3 BTOPOI0 CTOJI01A. 1-6
2-B
1 x?dx a In|y| + C 3T
J 1+ x° 4-a
2 [ (2x — 3)sinxdx 0 %arctgx3 s
3 f cos x cos 7xdx B —(2x — 3)cosx + 2sinx
+C
4 dy r 1 :
) 12 sinéx + 16 sin8x
+C




Heo6xomumo pemuTs nuHEHOE 0HOpoAHOE TudhepeHranibHOoe
ypaBHEHHE BTOPOT'O MOPSIJIKA C IIOCTOSHHBIMU KO3 UIIEHTAMH

y'+py +qy=0

YcTaHOBUTE BEPHYIO 11OCIIEOBATEIBHOCTD PELLICHUS:
1) 3amuceiBator perienne JIOY B Bume

* yw=Ci-e"T+Co- T rpuks £ k2, kr, ko ER:
o y=C1-eT L Ch-z-eMTrpuky = ke = ko, ko € R:
o yYy=e**.(Cy-cos Br+Ca-sin Bx)npuky =a+i-B, ka=a—i-8.

2) 3anMCHIBAIOT COOTBETCTBYIOIIEE XaPAKTEPHCTHYECKOE YPABHEHHUE
k2 +pk+q=0
3) HaxXOAAT KOPHU XapaKTEpPUCTHUECKOTo ypaBHeHus ki 1 ko

Otser: 2,3, 1

10

BriGepute mnpaBHIBHYIO MOCIEAOBATEIbHOCTh JEHCTBHH IIPH
pemeHnn T PepeHIHATBHOTO YpaBHEHHS IEPBOTO MOPSIIKA.

x+3+y?dgs+y+2+ x?dy = 0;

Bri0epuTe 01uH NpaBUJILHBIH OTBET.

1) D10 ypaBHEHUE C pa3ACIAIONIMMUCS TepeMeHHbIMU. J[71s1 TOTO,
YTOOBI €r0 PeUInTh, pa3JeiuM MEPEMEHHBIE, T.€. B OJIHY CTOPOHY
MIEpeHeceM BCe cllaraeMble C X, a B JIPYT'YIO C Y, HHTErpupyeM o0e yacTu
(pu HEOOXOMMOCTH UHTETPUPYEM YaCTH OT/EIHHO), 3aMMChIBAEM
MOJYYECHHBIN OTBET

2) D10 ypaBHEHHE ¢ pa3AeNSIOIUMUCS epeMeHHbIMU. [lepenocum
OJIHO U3 CJIaraeMbIX B JPYTYIO CTOPOHY PaBEHCTBA, MHTETPUPYEM 00€
4acTH PaBEHCTBA, 3aMMMCHIBAEM TOJTYyYEHHBIH OTBET

3) D10 ypaBHEHHE C pa3AeAIOMMUMUCS IepeMeHHbIMH. {7151 TOTO,
YTOOBI €ro peuInTh, MHTEerpupyeM JIeByI0 4acTh paBEHCTBA, 3aHChIBAEM
MOJYYECHHBIN OTBET

Ortser: 1

11

3anummTe NMOHATHE, 0 KOTOPOM HJET peyb.

U1 GYHKIIMU. — 3TO COBOKYITHOCTB BCEX
IepBOOOPa3HBIX JaHHOU (DYHKIIUU

Ortser:
Heonpenenéun
bl UHTETpaJI

12

3anuiuuTe MOHATHE, 0 KOTOPOM MIET peyb.

BripakeHue, moaydeHHOE TTOCIeIOBATEIHHBIM CII0KECHUEM WICHOB
YHCIIOBOM MOCIIEIOBATEILHOCTH, T.€. OECKOHEUYHAsi cyMMa Yucen: a1 + a +
as+ ... tant.... Ha3BIBAaeTCA

Ortser:
Yucnosou psag

13

3anumuTe MOHATHE, 0 KOTOPOM MIET peyb.

3amuch BUIa

OtBer:
OnpeneneHHbIi
HHTErpaj




b

n—1
[ eia = Jim 3 s

Ha3bIBaCTCsA

14

3anuumure MOHATHE, 0 KOTOPOM MIET peyb.
AuddepenunaibHoe ypaBHeHHUEe MOpPSAAKa — 3TO
ypaBHEHHUE, CBSA3bIBAIOIIEE MEXKIY CO00I1 HE3aBUCUMBIE IIEPEMEHHBIE,
HEU3BECTHYIO (YHKITUIO ITHX MEPEMEHHBIX U €€ MEePBYIO MPOU3BOIHYIO.
1) mepBoro
2) BTOpPOTO
3) Tperhero

OrtBerT:
1)

15

[Tpoananu3upyiite, BEPHO JIM BHIIOJIHEHO CIEIYIOLIEe 3alaHue, BbIOEpUTE
BEPHBII OTBET,ECIIN HET, YKaXXHUTE Te Oblia JOoNyIieHa OmuoKa.

Uccnenosats dynkuuto Y = f(X) u noctpouts ee rpaduxk.

4x3
=
Pemienue
1. OOGnacte onpeaeneHus:
x3—1%#0
x#+1

X € (—o0; 1)U (1; + o)

2. OmpenenuM YeTHOCTh U TIEPUOJUIHOCTh (DYHKIINH:

(—x) = —4x3
O

() =
Y=

T.o. (bYHKI_II/IH HM YeTHas HU HedeTHas. He InepuoaAnYHa.

3. Haiinem Touku NepeccUCHus C OCAMU KOOPAUHAT:

x = 0Torgay = 0 = (0; 0) — Touka mepecevyeHust C OCSIMU KOOPJUHAT
4. Haiinem acuMNTOTHI rpaduka:
a) BepTukanpHbie aCHMITOTHI
x=1

0) TOpU30HTAIILHBIE ACUMIITOTHI:

OtBerT: a)




3

ylci_)rgloy(x) = lim dx =4

x>0 x3 — 1
y=4
B) HAKJIOHHBIC aCUMIITOTHI

JUISL TOTO HY>)KHO HAMTH COOTBETCTBYIOIINE KO (DULIMEHTHI:

X
k=lim&)=

xX—->0 X

0
b = lim(y(x) —kx) =4
X—00

Torna:
y=4

T.e. HAaKJIOHHAs COBIIAALT C FOpHSOHT&J’IBHOﬁ.

5. OmnpenenuM IpoMeXYTKH BO3pacTaHusl U yObIBaHUS (YHKITHH, a
TaK)K€ MAaKCUMYUbl © MUHUMYMBI. JJIs 9TOTO Hal1eM TPOU3BOIHYIO
(GYHKIIUHU ¥ IPUPABHSIEM €€ K HYJITIO:

!

, < 4x3 > _12x>—12x2 —12x°>  —12x?

y = = 2 2
x3—1 (x3—1) (x3—1)
y'=0
Tornma
x=0
ITonyyaem:
(—o: 0) 0 0: 1) 1 (1: +00)
y - - -
y yOBIBaEeT 0 yOBIBaeT - yOBTBaET

6. Ompenenum BeIYKIIOCTh Tpaduka Gpyrkun. Haiinem BTopyro
IIPOU3BOJHYIO:

g = E240- (¢ 1% +12x2-2- (x3 —1)-3x2 _
(¥ -1)°

 24x(2x% + 1)
(3 -1)3

"

y =0




Torma

3
x=0x=-30,5
! : _
B _{/(]_ _{/{].5 (—v/0,5: 0 ©: 1 I (L +o0)
0)
¥ - + - +
y Brmykn 1,3 Brimmyrn 0 Brimyrn - Bremyxn
a BBEPX a BHIT2 a BBEpPX a BHII3
7. Tlo yka3aHHBIM JAaHHBIM CTPOUM TpadUK:
AT
4.0
3.5
0
2.5
2.0
1.5
1.0
0.5
X
D -

0.5

el

]

=30

BN

4.0

4.0

-33 -n0 2l

peleHEe BBIOJIHEHO BEPHO
B PEIICHUY JIOMYIIIEHA OMIMOKa TPU HAX0XKICHUH ITPOMEKYTKOB
BO3pacTaHMs U YObIBaHUS (PYHKIHH
B PEUICHUY JIOMYIIEeHA ONIMOKa TIPU OMPEIeIICHIUH BBITYKIOCTH
rpaduka QyHKIUN Ha IPOMEXKYTKaX
B pEIlIEHUH J0NyIeHa onIiOKa pu NOCTPOEHUH rpaduka

03 1.0 1.5 2.0

1.5 kN1 3.5 4.0

16

Brruncauts

. 3+x+6x*
lim—
x—o00 X7 =2x+1

Ortgert:0




17

—4x

2
Onpenenutb 4eTHOCTh QYHKIMHN Y = ax

(B otBeTe 3anucarp yeTHas QyHKIMSA, HEUETHAST (PYHKIUS WIH QYHKIIHAS
o01iero Buaa)

OrtBer:

byHKIIHS
o0miero Buaa

18

[Ipoananu3upoBats peueHne OAHOPOIHOTO TudHepeHIIHaTBEHOTO
YpPaBHEHUS BTOPOTo Nopsiika. BepHO 111 BBINOIHEHO pELIEHNE, ECIIN HET,
BBIOpaTh BapUaHT OTBETA, C YKa3aHHEM COOTBETCTBYIOIIMX OIIMOOK.

Pemuts oxgHopoaHoe nuddepeHnuaibHoe ypaBHeHHEe BTOPOTo
NOpAAKA:

y'+y' —6y=0
CocTaBuM XapakTEpUCTUUECKOE YPABHEHUE U PELIUM €r0:
k*+k—-6=0

kl = _Zkz = _3
Torna:

yo = Cl ' e_zx + CZ - e_3x

a) PpEIICHUE BBITOJIHEHO BEPHO

0) ommbka TOMyIIeHa PH COCTABIEHUU XapaKTEPUCTUYECKOTO
ypaBHEHUS

B) oIMOKa JIOMYIIeHa MPU BBIYUCIEHUU KOpHEH
XapaKTEPUCTUIECKOTO YPABHEHUS

r) omubOKa JoNyIIeHa MPU COCTaBICHUH NCKOMOU (pyHKIINU

OTBeT: B)

19

Brranciants f_oz (2x)dx

Ortser: - 4

20

Haiitu ipoussoanyto pynximu f(X)=x? + 4x mpu x=1

OrtBer:6

2.3 3AJIAHUS 111 KOHTPOJIbHOM PABOTHI




Tabnuna BapHaHTOB:

[Tocnenuss undpa Homepa 3a4eTHONH KHHIKKH

dEAEIESEAEAEAEIEdRL

TEAFSENESEAE A EAEIIEIE

e [2]11]20]29] 8 [17[26[27][28[29 30

TE[3[12[21 (309|181 [2[3[4]5

= S[4[13[22[1[10[19]6 78910

z%|5])14[/23[2 [11[20]11[17]23]29(°5

286 [15[24[3 [12]21[12[18[24[30]6

s 5l 7116]25]4[13]22[13[19[25[ 1 [7

§_§ 8 |17[26] 5 [14]23[14[20[26[ 2 | 8

= 9 [18]27] 6 [15]24[15]21[27]3 ]9

019287 [|16]25]16]22[28] 4 |10

KonTpoubsnas padora Ne 1 (1 cemectp)
Tabanna BapuaHTOB
Bapuant Howmepa 3anau

1 1 11 21 31 41 51 61 71
2 2 12 22 32 42 52 62 72
3 3 13 23 33 43 53 63 73
4 4 14 24 34 44 54 64 74
5 5 15 25 35 45 55 65 75
6 6 16 26 36 46 56 66 76
7 7 17 27 37 47 57 67 77
8 8 18 28 38 48 58 68 78
9 9 19 29 39 49 59 69 79
10 10 20 30 40 50 60 70 80
11 1 11 21 31 41 51 61 71
12 2 12 22 32 42 52 62 72
13 3 13 23 33 43 53 63 73
14 4 14 24 34 44 54 64 74
15 5 15 25 35 45 55 65 75
16 6 16 26 36 46 56 66 76
17 7 17 27 37 47 57 67 77




18 8 18 28 38 48 58 68 78
19 9 19 29 39 49 59 69 79
20 10 20 30 40 50 60 70 80
21 1 11 21 31 41 51 61 71
22 2 12 22 32 42 52 62 72
23 3 13 23 33 43 53 63 73
24 4 14 24 34 44 54 64 74
25 5 15 25 35 45 55 65 75
26 6 16 26 36 46 56 66 76
27 7 17 27 37 47 57 67 77
28 8 18 28 38 48 58 68 78
29 9 19 29 39 49 59 69 79
30 10 20 30 40 50 60 70 80

1. Haiitu npesiensl GpyHKIMIL, He TIONB3ysCch NpaBuIaMu JlomuTans.
2x3 4+ x%2 -4

2. Haiitu mpesensl GyHKINH, HE TIOB3YACH MpaBuiIaMu Jlomuras.

3. Haiitn npeaens! GyHKINN, HE TIOIB3YSCh MpaBmiiaMu Jlonmuras.
7x%+3x +1

D

5

1) lim

X—00

2)
3)

D

lim

x-s0 x+x3+5

) lim

X—00

x2 -4

arcsin 3x

)

tg 4x

<2x—1>x
2x +1)

x3+1

)

x> -1

2x3 —3x2 —3’

lim

lim

x—-12x2 — )3sz -3’

x0T+ 2x — 1

5x

im ;
x->o0arctg x

lim

x-02 + 14x2 4+ x’

2) lim

3) lim

x—4 X

x%—-16
2 — 3x

—4
Vvx+1-—-2
1]

x23\x — 2 —

arctg 2x

)




2x — 4>2x

5) lim (
) 2x+3
4. Haiitu npeaens! GyHKINN, HE TIOIB3YACH MpaBuiIaMu Jlonurais.

5x4+x3—1_

D
sin 2x
4) lim ————;
x—0 arcsin 5x
5 1 (4x + 1)"
) lim yp .

X—00

5. Haiitu npenens! GyHKUIUH, HE TONB3YACH MpaBUiIaMu JlonuTais.

Ol 2x* +6x—3
x1—r>£105x2—2x+1’
. x*—-6x+8

2) lim

x-2x% —8x + 12;

4) }cl—% sin 5x;

5 1 (x + 2)5"
im .
) x—3
6. Haiitu npenens! GyHKINH, HE TTONB3YACH MpaBUiIaMu Jlonuras.
3+ x4+ 5x3

V3—x—vV3+x
3) lim . ;

x—0

~ €cos 5x —cos 3x
4) lim > ;
x—0 X

5 1 <8x + 8)‘3"
) im (vt

7. Haiitu npenens! GyHKUIUH, HE TOIb3YACH MpaBuiiaMu Jlonurans.
i 5x% — 2x + 2
im——m——;
x—o0 6x2 4+ 2x — 3
2x3 —2x* +x—1

)

)

x=0 x2+ 2x .
coSs 6x — cosS 2x
4) lim ;

x—0 x2
5 I (4x - 4>_5x
im
x—oo \4x + 4
8. Haiitu mpenensl QyHKINH, HE TTONB3YSACH MpaBmiiamMu Jlomuras.

.y x — 2x% + 5x*
)xl—glo 2+ x?% + x4

)

)



N 1 x3+6x2—x—6
)xl—rg x2—3x+2
o Vx+8-3

3) lim——

-1 x-—1
sin? 3x

)

)

4 1 ;
) x]_r)r(l) sin? 2x

5 1 <5x — 7)"3"
im
5x +5
9. Haiitu npenensl GyHKIMMI, HE TTONB3YICH TpaBuiIamu Jlonurars.
7x3 —3x% + 2x

)

1)l
)x1—r>£10 2+ x3

2) }cl—rgxz —1’

VE-1

) 9x + 2
5) lim (—)
10. Haiitu npeaens! GyHKIMH, HE TIONB3YACH MpaBuiIaMu Jlomuras.
Ol 8x? —3x +4
) jim, x+4x2+5"°
24
2) }Cl_rg x—2'
V8 —x -2
3) lim—;
x—0 X

i 3x
Pt arcsin 7x’

5 i x? +5\°"
)xl—{g X2—5 |

11. HaiiTu mpon3BoAHbIC Y JaHHBIX (YHKIIHA.

x arctg x
1+x2 "’

arcsin (2x—4)

Dy=

2)y=e
12. Haiitn mpon3BoHbIE Y ' TaHHBIX (DYHKITHIA.

13. Haiitu mpon3BoaHbIC Y JaHHBIX (YHKIIHIA.

y=—" ",
)y 1—cosx’
2) y = cos In(1 — x?2).

2sin x

14. . Haiitu npou3BoHbIC Y’ NaHHBIX (QYHKIUH.

Ny = cos x
)y_1+25inx

4x
2)y = cos® —



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Haiitu mpown3BoHbIC Y ' JaHHBIX (QYHKITHIA.

1+ e*
1)y=—1_ex:
2) — S
y_ 5'

Haiit npon3BoHbIC Y ' JaHHBIX (QYHKITHA.

Dy= 1+ x2
2) y = In(x — cos 3x).

—arctg x;

Haiitu npon3BoaHbIe Y’ AaHHBIX (GYHKIUH.

Dy=3 t x_1 t .
)y = x arctg 7 =z arctg =
2) y = In(2 — cos?x).

Haiitu mpon3BoaHbIe Y’ AaHHBIX (QYHKIUH.
1 Inx x
Y= ctgx sinx’

2) y = xarcsinx + V1 — x.

Haiiti nmpousBoanble Y’ TaHHBIX QYHKIUH.

v 3cos x _
)y = 1+ cosx’
— 52
2)y =1
)y =In 1+ x2
Haiiti mpousBoaHble Y’ TaHHBIX QYHKIUH.
1—e*
Dy=——;
)y 1+4+e*
2x+1
2)y=Intg 2
HccnenoBath GyHKIMIO ¥ = f(X) U HOCTPOUTH €€ rpaduk.
3 4x3 +5
y= x

HccnenoBath GyHKIMIO ¥ = f(X) U HOCTPOUTH €€ rpaduk.

x?—1
Y
HccnenoBath pyHKINIO y = f(X) 1 OCTPOUTH ee rpaduk.
_x*-=5
T
HccnenoBath pyHKIuio y = f(X) 1 mOCTPOUTH ee rpaduk.
3
X
Yt

HccnenoBath GyHKIN0 y = f(X) 1 HOCTPOUTH ee rpaduk.
43

x3 -1

y:



26. UccnenoBath GyHKIUIO ¥ = f(X) U MOCTPOUTH €€ TpaduK.

2 —4x?
Y =14
27. UccnenoBath GyHKIUIO y = f(X) 1 MOCTPOUTH ee rpaduk.
4x
Y= aya?

28. UccnenoBath QpyHKIUIO y = f(X) 1 MOCTPOUTH ee rpaduk.

Yyt
29. UccnenoBath GyHKIUIO y = f(X) U OCTPOUTH €€ rpaduk.
_x?+1
Yoot
30. UccnenoBatek dpyHkuoo y = f(Xx) ¥ mOCTpOUTH ee rpaduxk.
4
x
YT o1

31. Haiinure HEonpeaeIeHHbIE HHTETPAJIBI.
| j x?dx
) 1+x6’
2) f(Zx — 3)sin xdx;
x —13)dx
3) f ( )dx

x2—2x 8’

0 [
) 1+vx+4
5) fcos xcos 7xdx.

32. Haiigure HEonpeaeIeHHbIE HHTETPAJIBI.
1) f x sin (1 — x?)dx;

2) fo cos xdx;
(11x — 2)dx
x2+x-2"'

4)J\/_+5

5) J sin x sin 3xdx.
33. Haiiaure HeonpeaeIeHHbIC HHTETPAIbI.

)f xdx'

f xdx

2) sin? x
(x + 23)dx
x2+x—20"

3)




5) fsin X cos 3xdx.

34. HalinuTe HeonpeeIeHHbIC HHTETPAJIBI.

1 j‘ xdx _

) 2x2 + 3’
arctgx

2)[ dx;

3) f Sxdx

X%+ x—

o [Eo

5) fsin x cos®xdx.
35. Haiiaure HeonpeneIeHHbIE WHTETPAbI.
1) f e~ Dy dy

2) j4x sin xdx;

(2x+9)dx_
x2+5x+6’

R f\/_(x - 1)
5) fsm x cos 7xdx.

36. Haiinure HEonpeaeeHHbIE HHTETPAIBI.

1 f ;
) Vx —1
2) fx arctg xdx;
(5x + 2)dx
x?+2x—8’
f Vxdx
) | T =6
5) f sin 7x cos xdx.
37. Haiinure HeonpeaeaeHHbIE HHTETPAIbI.
3dx
b [,
1+ x8’
2) J 2xe?dx;
x +19)dx
. Jg;
x?—2x—15
8 f Vx — dx
1++vVx—
5) f sin® x cos xdx.

38. HaiinuTe HeomnpeneIeHHbIE HHTETPATIBL.



xdx _
Nrerey
2e2dx;

3) .[‘(x + 12)dx

xz—x

o [
) 2—+Vx+1
5) fsin 5x cos 3xdx.

39. HaiinuTe HeonpeieIeHHbIC HHTETPAJIHI.

arcsin x
D f 1 — x2 dx;

2) f4x cos xdx;
3) j‘ (x+ 4)dx

x% —2x
\/—dx_
4—x’

5) fsin x cos*xdx.

40. HaiimuTe Heonpe1eJICHHbIC HHTETPAJIBI.

4)

1) j—xdx ;
V1+e*

2) jxln(x— 1dx;
(x + 18)dx
D) a1z
4 f\/?dx;

5) jsin‘*x cos xdx.

41. BpluucnuTh miomaab (GUrypel, orpaHUu4€HHOW JTUHUSIMH.
y=eX,y=e*x=1

42. BEIMUCIUTS TUIOMAAb (GUIYPhl, OTPAHMYEHHON JTUHUAMM.
y2=x+1,y=x*+2x+1

43. BBIYUCIHUTH TUIOMAL (GUTYPEI, OTPAHMYEHHON JTMHUSMH.
y=x?+4x,y=x+4

44. BpIuuCIUTH IJI0MaAb (PUTYpBI, OTPAHUYEHHOW JTUHHUSIMH.
y=x2+3x,y=—x%-3x

45. BpIUuCIUTH 1011 (PUTYPBI, OTPAHUYEHHOU JTUHHUSIMH.
3x2—4y=0,2x—4y+1=0

46. Beraucinuth TUI0maab GUTyphl, OTpaHUYCHHON JTHHUSMHU.
y=eX,y=e¥,x=2



47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

57.

58.

Beraucnuts mioranab GUrypbl, OrpaHUueHHOM JTUHUSIMU.
y=eX,y=e*,x=-2

BLIYMCINTD II0IIAb (GUTYPhI, OTPAHUYEHHON JTHHUSAMH.
y=x*+1y=x+1

BLIYMCINTD II0IIAb (UTYPhI, OTPAHUYEHHON JTHHUSAMH.
y=x—-1y=x>—-2x+1

BLIYMCINTD II0IIAb (UTYPhI, OTPAHUYEHHON JTHHUSAMH.
y=x%-3,y=-2x

Pemmuth guddepennuansHoe ypaBHEHKE IEPBOTo HOpsIKa.
1) 6xdx — 6ydy = 2x*ydy — 3xy?dx;
2
2)y' + V= x3;
3) (x2 = 3y?)dx + 2xydy = 0.
Pemnnts muddepernnansHoe ypaBHEHHE TIEPBOTO MOPSIKA.
1) 2xdx — 2ydy = x%ydy — 2xy?dx;

;Y 2
2 —_— = ——
)y X x2’

3) (x +y)dx + xdy = 0.

Pemts nuddepeHuanbHoe ypaBHEHHE TIEPBOro TOPSIKA.
1) 4xdx — 3ydy = 3x*ydy — 2xy?dx;

2)y' - % = x%;

3) (x+2y)dx —xdy = 0.
Pemmuth muddepeHmanbHoe ypaBHEHHE TIEPBOTO MOPSIKA.
Dy@+e¥)dy —e*dx = 0;
2)y' + 2xy = —2x3;
x+y

3)y = — .
)y 2

Pemuts nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPSIJIKA.
1) xmdx + v/ 1+ x2dy = 0;
2)y' — Y~ 2x3;
3) (y —x)dx + )(Cy + x)dy = 0.

Pemuts muddepennmansHoe ypaBHEHNHE IEPBOTO MOPSIKA.

1) xy/5 + y?dx + y4 + x?dy = 0;
2 ! y _ 12
) y X - X3 )
3) xdy + (2y — x)dx = 0.
Pemuts muddepennmanbHoe ypaBHEHNHE IEPBOTO MOPSIKA.
1) (e?* + 5)dy + ye**dx = 0;
r Y
2)y +==3x;
)y +2=3x

) (x+y)dx+ (y—x)dy =0.

Pemuts nuddepennmansHoe ypaBHEHNE IEPBOTO MOPSIKA.



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

1) 4 + y2dx — ydy = x2dy;
y
2)y +—=x%
)Y 2x x
3) (x2 + y?)dx — 2xdy = 0.
PemnTs quddepeHnnanb-Hoe ypaBHEHUE IEPBOro MOPSIKA.
1) x4/3 + y?dx + y\/2 + x?dy = 0;
3y 2
2)y +—=—;
)Y t—-=13
3) (x? + 2xy)dx + xydy = 0.

Pemmmtes nuddepennmanbnoe ypaBHEeHHE IEPBOTO MOPSAKA.
1) (e* + 8)dy — ye*dx = 0;
4
2) y + X - xz )
3) xdy = (x + 2y)dx.
Peumte mHeHOE HEOTHOPOAHOE MU (EpEeHIIMATLHOS YPABHEHUE BTOPOTO MOPSIKA.
y'+y=2cosx— (4x +4) -sinx

PemmTs JMHEHOE HEOqHOPOAHOE AU (EPEHIMATBHOE YPABHEHHE BTOPOTO MOPSAAKA.
y" —3y"+ 2y =3cos x + 19sin x

Pemmth nuHeHOE HEOAHOPOAHOE AU PepeHIMaTbLHOE YPaBHEHHE BTOPOTO MOPSIKA.
y" —8y' + 17y = 10e?*

Pemuts nuHeiHOE HEOAHOPOIHOE AUDPepeHIHaTbHOE YPABHEHHE BTOPOTO MOPSIKA.
y'+y —6y=(6x+1)-e3*

PemuTs nuHElHOE HeogHOPOAHOE AU PepeHIHanbHOe YPaBHEHHE BTOPOTO MOPSIKA.
y"' =7y + 12y = 3e**

PemuTs nuHElHOE HeogHOPOAHOE AU pepeHIHanbHOe YPaBHEHHE BTOPOTO TIOPAIKA.
y" + 6y + 10y = 74e3*

PenmTs muHelHOE HEOAHOPOIHOE T (hepEHIINATBHOE YPABHEHHE BTOPOTO MOPSIKA.
y'=3y' +2y=(34—-12x)-e™*

PemuTs MHEHOE HEOqHOPOAHOE AU dEPEHIMATBHOE YPABHEHHE BTOPOTO MOPAIKA.
y'"—6y 4+ 10y =51e™*

Penuth uHEHHOE HEOqHOPOIHOE AU depeHIMaTbHOE YPaBHEHHE BTOPOTO MOPSIKA.
y"' =2y =6+ 12x — 24x?
Penuth uHEHHOE HEOqHOPOIHOE AU depeHIMaTbHOE YPaBHEHHE BTOPOTO MOPSIKA.
y'" —2y' — 8y = 12sin 2x — 36¢cos 2x

UccnenoBars CX0AUMOCTH psija.




n+1

2n +3n
nz+1

72. Haiitn 061acTh CXOIMMOCTH CTeHeHHoro pﬁ):[a

1) Z (x — 7)"
2) z nl(x —9)™

b3

73. UccnenoBaTh CXOAMMOCTD PSJIA.

75. UccnenoBarb CXOAMMOCTD psija.

nt+1°
n=1
76. Haiitn 0071aCTh CXOIUMOCTH CTETICHHOTO Psjia.

D

2) Z n! (x +4)™



77. UccnenoBath CXOAMMOCTD psifa.

78. Haiitu 061aCcTh CXOIMMOCTH CTETICHHOTO PSIa.
> (x — 9)"
5 Z (x—9) ;
71’1
Bt
2) Z n! (x + 2)™
n=1

79. UccnenoBaTh CXOUMOCTb psijia.

80. Haiitn 0611acTh CXOIMMOCTH CTETICHHOTO PSiIa.

- (x = 5)"
D Z n! ’
n=1

2) i n! (x —4)™.

3. MOKA3ATEJIM OIEHUBAHHUA KOMIIETEHIIUM HA PA3JIMUHBIX
ITAINAX UX ®OPMUPOBAHUA, JOCTUXKEHHUE OBYYAIOIIUMHUCA
IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 11O JUCIUIIVIMHE (MOY JIIO)

OIIK-1. CrtocobeH MpuMeHATh €CTECTBEHHOHAYYHbIE U O0IMIENHKEHEPHBIE 3HAHUS, METOIBI
MaTeMaTHYECKOI0 aHAJIM3a M MOJICJIMPOBaHMs B MPO(ECCHOHATIBHOM A TEIbHOCTH

Jran Kpurepun oneHnBanus
(YpoBeHb) | HEyIOBJIETBOPHTEILHO | YAOBJIETBOPHUTEIHHO XOpOo1I0 OTJIMYHO
3HaTh OOyuaronmics OO0yuarommiics OO0yJarommiics OOyuaronmiics
JIEMOHCTPHPYET MOJIHOE JIEMOHCTPHUPYET JICMOHCTPHPYET JIEMOHCTPHPYET




OTCYTCTBHUEC HJIH
HEIOCTATOYHOE
COOTBETCTBHE
(13220111704
3HAHMM:

OCHOBHBIE 3aKOHBI
MAaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK,
HEOOXOIUMBIX IS

HEIIOIHOE
COOTBETCTBHE
CJeYIONINX 3HAHUM:
OCHOBHBIE 3aKOHEI
MaTeMaTHYECKUX U
€CTECTBCHHBIX HaYK,
HEOOXOIUMBIX IS
PELICHUSI THITOBBIX
3a7a4

YaCTUYHOE
COOTBETCTBHE

I (914/40)11170'¢
3HAHUU:

OCHOBHBIE 3aKOHBI
MaTeMaTHYECKUX U
€CTECTBEHHBIX
HayK,
HEOOXOMUMBIX IS

II0JIHOE
COOTBETCTBHE
CIICAYIOIINX
3HAHUU:

OCHOBHBIE 3aKOHBI
MaTeMaTUYECKUX U
€CTECTBEHHBIX
HayK,
HEOOXOANMBIX IS

pEIICHUS TUMOBBIX 33/1a4 | mpodeccrnoHaIbHOI pELICHUS TUIIOBBIX | PEIIECHUS THUITOBBIX
npodeccHoHaNIBEHOM JIESITEILHOCTH, a 3amadq 3amaq
JEATETbHOCTH, 8 UMEHHO, | MMEHHO, npodeccnoHaNBHOH | MpodecCHOHANBHOMH
- Ipe/IMET, 3a/lauy U - IpeAMET, 33/1a41 1 JIeSITENIbHOCTH, a JIeTeNIHOCTH, a
CTPYKTYpY NpeaMera CTPYKTYpY IpeaMeTa HUMEHHO, MUMEHHO,
«MaremaTHuecKui «Maremaruueckui - Ipe/IMET, 3aJa4u | - IPEAMET, 33/1a41
aHaNn3» aHaJIM3» u "
CTPYKTYpY CTPYKTYpY
npeaMera npenMmera
«Maremarndeckuil | «MaTeMaTHUECKU
aHATH3» aHAIM3»
yMeThb OO0yuatonmuiicst He ymeer | OOydwaromuiics OO0yJatontuiics Obyuarommiics
WIN B HEJIOCTATOYHON JIEMOHCTPUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
CTETICHN YMEeT HETIOJIHOE YaCTHYHOE TIOJTHOE
BBITIOJTHSATH: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
UCIIOJIb30BaTh 3HAHHMS CIIEIYIOUINX YMEHHUNA: | CIEeAYIOIUX CJIETYFOLITHX
OCHOBHBIX 3aKOHOB UCIIONIb30BaTh 3HAHUSI | YMEHHM: YMEHHIA:
MaTeMaTHYeCKUX U OCHOBHBIX 3aKOHOB UCIIOJIb30BATh UCIIOJIb30BaTh
€CTECTBEHHBIX HAYK JJIs MaTeMaTHYECKHX U 3HAHMS 3HAHMS

pelieHus CTaHAapTHBIX
3a1a4 B 00J1acTH
3KCIUTyaTaluu
aBTOMOOMIIEN 1
TPaKTOPOB, & UMEHHO,
- pemaTth 3aJ1a4uu, KaKk
WUTIOCTPUPYIOLIUE
TEOPETUIECKUE
MOJIOKEHHUS, TaK U
HOCSIIIIKE ITPUKJIAJHON
XapaKTep;

- HaXOJIUTh PEIICHHE
3aJ1a9M WA
JIOKa3aTeNnbCTBO
TEOPEMBI;

- IPUBOJIUTH IPUMEPHI
U KOHTPIIPUMEPHI K
OCHOBHBIM
OTIPEICIICHUSIM 1
TeopeMaM Kypca
MaTEeMaTHKH
-CaMOCTOSITEIIEHO
HCIO0JIH30BaTh
MaTeMaTHYEeCKUHN
amnmapar,

cozep Kaluics B
JuTEpaType 1o
MIPUKJIAIHBIM HayKaMm,
paclMpsTh CBOU
MaTeMaTHYCCKUe
MMO3HAHMSL.

©CTECTBEHHBIX HAYK
IS

pemeHus
CTaHJApPTHBIX

3a/1a4 B 00JaCcTH
IKCILTyaTaluu
aBTOMOOMIEN 1
TPaKTOPOB, & HMEHHO,
- pelaTh 3aa4u, KaK
WLTIOCTPHUP YIOIIUE
TEOPETHYCCKHE
ITOJIOKEHUS, TaK U
HOCSIIIIE
MIPUKIIaTHOM
xXapakTep;

- HAaXOJWTH pEIICHUE
3aJa4d WA
JI0Ka3aTeNbCTBO
TEOPEMBI;

- IPUBONTH
MIPUMEPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
OTPEICIICHUSIM U
TeopeMaM Kypca
MaTeMaTUKHA
-CaMOCTOSITEILHO
HCIIOJIB30BaTh
MaTeMaTUYECKHUI
ammapar,
cojiepKaluncs B
JUTEpAType 1o
MPUKJIATHBIM
HayKaM, paclIupsTh

OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBESHHBIX HayK
JUTS PEeTICHUS
CTaHIAPTHHIX 337124
B

obnactu
JKCIUTyaTaIlul
aBTOMOOMIIEH 1
TPaKTOPOB, a
HMEHHO,

- pemiaTth 3aJa4u,
KakK
WLTIOCTPUPYIOIITUE
TEOPETHICCKHE
IIOJIOKEHUS], TAK K
HOCSIIIIHE
MIPUKIATHOMN
Xapakrtep;

- HAaXOUTh
pernieHue

3aJa4d WIN
JI0Ka3aTeNbCTBO
TEOPEMBI,

- IPUBOJIUTH
MPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
ONpE/ENICHUsIM U
TeopeMaM Kypca
MaTEeMaTUKHA
-CaMOCTOSTEIHHO
HCIIOJIB30BaTh
MaTEeMaTHISCKHI

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HayK
JUTSL pELICHUS
CTaHJApPTHHIX 33724
B

obnactu
JKCILTyaTaluu
aBTOMOOMIEH 1
TPaKTOPOB, a
HMEHHO,

- pemiarth 3aJ1auu,
KakK

WLTIOCTPUP YIOIIIHE
TEOpPETHIECKHE
MOJIOKEHHUS], TAK U
HOCSIIIHE
MIPUKJIaIHON
XapakTep;

- HAXOIUTh
pelnieHne

3aJla41 WA
JI0Ka3aTeNbCTBO
TEOPEMBI,

- IPUBOJIUTH
TIPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OTpeeNICHUsIM U
TeopeMaM Kypca
MaTEMaTHKH
-CaMOCTOSITEILHO
HCIIOJIb30BaTh
MaTeMaTHYCCKHI




CBOH ammapar, ammapar,
MaTeMaTHYeCKue coJiepKanuiics B coJiepKaIIuiics B
[TO3HAHMUS. JUTEpaType Mo JUTEPATYpPE MO
MPUKIIATHBIM MPUKJIATHBIM
HayKaM, HayKaM,
pacuupsTh pacIIupsTh
CBOH CBOH
MaTeMaTHIECKHE MaTeMaTHIeCKHe
MTO3HAHUSL. ITO3HAHUS.
BJIAJIETh OO0yuatonuiics He OO6y4atontmiics OO6ydatonmMcest Obyuarommiics
BIIAJIEET WJIN B BIIAJIEET JIOTYCKAIOTCS CBOOOIHO
HEJOCTATOYHOM CTETIEHN B HEIIOJTHOM O00bEeME U | HE3HAYUTEILHEIE MIPUMEHSIET
BIIAJIEET: MPOSIBIISIET OIINOKH, MOJTy4eHHbIC
HABBIKAMHU TIPUMCHEHUS HEJI0CTAaTOYHOCTh HETOYHOCTH, HaBBIKH, B
OCHOBHEIX 3aKOHOB BJIaJICHHS HaBLIKAMU 3aTpyJAHCHUS, ITOJIHOM 00BeEME
MaTeMaTHYECKUX U paboTHI : YACTUYHO BJIAJEET BJIaJICCT HAaBEIKAMH
€CTECTBCHHBIX HAYK JIJIS HaBBIKAMU HaBBIKAMU pabOTHL: | pabOTHI:
peaﬂmaunn HpOGKTHLIX HpI/IMeHeHI/IH HaBbIKaAMH HaBbIKaAMH
pelIeHuit B 006aacTu OCHOBHBIX 3aKOHOB IIPUMEHEHHUS MIPUMEHEHHUS

MIPOSKTHPOBAHUS H
AKCILTyaTaI[IH
aBTOMOOMIIEN 1
TPaKTOPOB, 2 UMCHHO,

- HaBBIKAMH PEIICHUS
BBIYMCIIUTENBHBIX 3a/1a4;
- HaBBIKAMU PEIICHUS
3aJ]a4 Ha JJ0Ka3aTeJIbCTBO;
- HaBLIKAMH
JIoKa3aTeNnbCTBa
OCHOBHBIX TEOPEM;

- HaBBIKAMH ITOMCKa
PpelIeHus 3a1a9 WIn
JI0Ka3aTeNbCTBA TEOPEM;

- MaTeMaTHYECKOI
CHUMBOJIHUKOM IS
BEIPKCHUS
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOIIICHUH 00BEKTOB;
-IEPBUYHBIMU HABBIKAMH
M OCHOBHBLIMH METOIaMM
penreHus
MaTeMaTHYECKHUX 3a/1a4 U3
0OIIeHHKXEHEPHBIX 1
CHENUAIBHBIX TACIUIIINH
PO UITH3AITUH.

MaTeMaTHIECKUX U
€CTECTBEHHBIX HayK
TUTS

peanu3am
TIPOEKTHBIX

penieHuii B obnactu
MPOCKTUPOBAHUS U
9KCIUTyaTaI[iK
aBTOMOOWIICH 1
TPaKTOPOB, & HMEHHO,
- HaBBIKAMH PEIICHUS
BBIYUCITUTEIHHBIX
3amad;

- HaBBIKAMH PEUICHHUS
3a1a4d Ha
JIOKa3aTenbCTBO;

- HaBBIKAMU
JIOKa3aTebCTRa
OCHOBHBIX TEOPEM;

- HaBbIKAMHU TIOUCKA
pelIeHus 3a/1a4 UIN
JIOKa3aTeIbCTRA
TeopeM;

- MaTeMaTHIeCKOI
CHUMBOJIUKOU IS
BEIpKCHUS
KOJINYECTBECHHBIX U
Ka4eCTBEHHBIX
OTHOIIICHHH 00BEKTOB;
-TIEPBUYHBIMHU
HaBBIKAMH H
OCHOBHBIMH METOAAMU
peleHus
MaTEeMaTHYECKUX
3a1a4

13 00LIENHKEHEPHBIX
u

CHCIHATBHBIX
JUCTIATUTAH
npoduimzanuy.

OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U
€CTECTBESHHBIX HAaYK
JUTS peaTn3aiun
TIPOEKTHBIX
peleHuii B
obnactu
MIPOEKTUPOBAHUS U
JKCIUTyaTaIllul
aBTOMOOMIIEH U
TPaKTOPOB, a
HMEHHO,

- HaBBIKAMH
pemeHus
BBIYHCIIMTENLHBIX
3a1a4;

- HaBBIKAMH
penieHus

3a7a4 Ha
JI0Ka3aTeNnbCTBO;

- HaBBIKAMU
JI0Ka3aTeNnbCTBa
OCHOBHBIX TEOPEM;
- HaBBIKAMM IIOMCKa
pelIeHus 33129 WIn
JI0Ka3aTeNnbCTBa
TeopeM;

- MaTeMaTHYeCKOI
CHUMBOJIUKOM IS
BBIPKEHUS
KOJIMYECTBEHHBIX K
Ka4eCTBEHHBIX
OTHOIIIEHUN
00BEKTOB;
-IIEPBUYHBIMHU
HaBBLIKAMU U
OCHOBHBIMU
METOdaMU
penieHus
MaTEeMaTHYECKHX
3a1a4

u3
00IIenHXEHEPHBIX
u

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBCHHBIX HayK
IUTSL peaTn3aiuu
MIPOEKTHBIX
pelIeHui B
obJacTu
MPOEKTUPOBAHUS U
JKCILTyaTaluu
aBTOMOOMIEH 1
TPaKTOPOB, a
MMEHHO,

- HaBBIKAMU
peureHus
BBIYMCITUTEILHBIX
3aJ1a4;

- HaBBIKAMHU
pereHus

3aJa4 Ha
JI0Ka3aTelbCTBO;

- HaBBIKAMU
JIoKa3aTeNnbCTBa
OCHOBHBIX TEOPEM;
- HaBBIKAMH ITOMCKa
pelIeHus 3a1a9 WIn
JI0Ka3aTeNbCTBa
TeopeM;

- MaTeMaTH4YECKOMI
CHUMBOJIUKOH JIJI
BBIPXKEHHUSI
KOJINYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOIIEHUH
00BEKTOB;
-[IEpBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH
METOAaMK
peuieHus
MaTeMaTHICCKUX
3a71a4

u3
00IIenH)KEHEPHBIX
u




CHeLUaIbHBIX CIEIHaIbHBIX
JUCLUIIIMH JUCIUIUIAH
npoduIn3anyy. npoduimzanmu.

4. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO
JUCIHHUIIVIMHBI

MeTtoauyeckue ykazaHusi AJ1sl 3aHATHH JIEKIIMOHHOT0 THIIA

B xozxe neKuMOHHBIX 3aHATHH oOyuarolmieMycs HE0OXOAMMO BECTH KOHCIEKTHPOBAHUE
y4eOHOro Marepuana, oOpaiiaTh BHUMAHUE HAa KaTeropuu, (popMyaupoBKH, pacKpbIBarollne
COJIep’)KaHUE TeX WM MHBIX SBJIEHUN M IPOLECCOB, HAy4YHbIE BBIBOJABI U IPAKTHUYECKUE
pexoMenmanuu. HeoOxoauMo 3amaBaTh IPENOAABATENI0 YTOYHSIOUIME BOMPOCHI C IIENBIO
YSICHEHMSI TEOPETUUYECKUX MTOJIOKEHUH, Pa3pELICHHs] CIIOPHBIX CUTYyalLUH.

IenecooOpa3Ho nopabaTbiBaTh CBOW KOHCIIEKT JIEKLUH, Aejasi B HEM COOTBETCTBYIOLIHUE
3allUCU M3 OCHOBHOM W JIONOJIHUTEIBHOM JINTEpATyphbl, PEKOMEHIOBAHHOM IIPEINOJaBaTelIeM U
IPelyCMOTPEHHOHN y4eOHOM NporpaMmMon JUCIUILINHBIL.

Mertoanyeckue yKa3aHusi AJIsl 3aHATHH CEMHHApPCKOro (NMpPakTH4eCKoro) THIA.
[TpakTudeckue 3aHATHS MO3BOJIAIOT Pa3BUBaTh y OOYYArOIIErocsi TBOPUYECKOE TEOPETUUECKOE
MBIIUICHHE, YMEHUE CaMOCTOSITEIbHO M3y4aThb JINTEPATypy, aHAIM3UPOBATh IPAKTHUKY; ydaT
YETKO (POPMYIHMpPOBATh MBICIIb, BECTH JUCKYCCHIO, TO €CTh UMEIOT HMCKIIIOUUTEIbHO Ba)KHOE
3HAYEHUE B Pa3BUTHH CAMOCTOSATEIBHOIO MBILLIICHHUS.

IlonroroBka K NpakTHYECKOMY 3aHATHIO BKIIOYAaeT ABa dTana. Ha mepBoMm Jrame
oOyyaromuiicss IUIaHUPYET CBOKO CAMOCTOATEIbHYIO paboOTy, KOTOpas BKIIIOYAET: YsSCHEHUE
3a/laHusl Ha CaMOCTOATEIbHYIO paboTy; Moa0Op OCHOBHOM M JOTOJHUTENBHOW JIUTEPaTypBhI;
COCTaBJIEHHE IUIaHa paboThl, B KOTOPOM OIPENENAIOTCS OCHOBHBIE IYHKTBI MpPEACTOAIICH
noarotoBku. CocTaBieHue IUIaHa JAUCHUILUIMHUPYET U MOBBIIIAET OPraHU30BAaHHOCTH B palorTe.
Bropoll sTan BKIIIOYAET HEMOCPEACTBEHHYIO IOATOTOBKY K 3aHATHIO, KOTOpas HayMHAETCA C
M3YYEHUs OCHOBHOH M JIOMOJHUTENbHOU IuTepaTypbl. Oco00e BHUMAaHUE ITPU 3TOM HEOOXOIUMO
o0paTUTh Ha CO/IepKaHHE OCHOBHBIX MOJOXKEHUI U BBIBOJOB, OOBSCHEHUE SIBJICHUI U (aKTOB,
YSICHEHHE IPAKTUYECKOrO INPHIIOKEHHUSI pacCMaTpUBAaEMBIX TEOPETHMYECKHX Bompocos. Jlamee
CJIeZlyeT MOJrOTOBUThH TE3UCHI JJISl BHICTYIUIEHHUH MO BCeM y4eOHBIM BONPOCAM, BHIHOCHMBIM Ha
MPAKTUYECKOE 3aHATHE WM 0 TeMe, BBIHECEHHOM Ha TUCKYCCHIO (KPYTJIBIM CTOJI), MPOAyMaTh
IPUMEPHI C LIEIbI0 00eCIeYeHNs TECHOM CBSI3U U3y4aeMOM TEMBI ¢ pealibHOM KU3HBI0. ['0TOBSICH
K JIOKJIQJy WJIM BBICTYIUICHHUIO B paMKaX HHTEPAKTUBHOM GOPMBI (IUCKYCCHUsl, KPYTIIBIHA CTOI), TPU
HEO0XOIMMOCTH CIIe1yeT 00OpPaTUTHCS 3a MOMOIIBIO K MTPETo/1aBaTelko.

[Ipu pemenun 3agad HYKHO OOOCHOBAaTh KaKIbI H3Tall pEIIeHUs HCXOIs U3

TCOPETUICCKUX ITOJIOKECHUH Kypca. Ecmm CTYACHT BUIUT HCCKOJIBKO HYTeﬁ pelicHusd, TO OH



JIOJDKEH CPaBHUTH WX M BBIOpATh M3 HUX caMblil ydmunid. [Tone3no mo Havyana BBIUMUCICHUN

COCTAaBUTb KPATKWM IUIaH PELICHHUS.

Pemenus 3a1a4 1 IpUMEpOB CIIEAYET U3JaraTh MOIPOOHO, BEIYUCIICHHUS PACIIOaraTh B
CTPOTOM HOPSAKE, OTAEIA BCIIOMOTaTENIbHBIC BBIYUCIICHUS OT OCHOBHBIX. YEpPTEKU MOXKHO
BBIIIOJIHATH OT PYKH, HO aKKypaTHO M B COOTBETCTBHH C AAHHBIMU YCIOBUSAMHU. Eciu yepTex
TpeOyeT 0co00 TIIATEILHOTO BRIITOIHEHHS (HaIpUMeDp, PH rpaduuecKoi MpoBepKe pelieHMs,
IIOJIYYEHHOI'O ITYTEM BBIYMCIIEHUI), TO CIEAYET IO0JIb30BaThCs JUHEHKOM, TPAHCIIOPTUPOM,

JICKAJIOM M YKa3bIBaTb Macita0.

[TomyueHHBI OTBET cienyeT MPOBEPSATh Coco0aMu, BBHITEKAIOIIMMU M3 CYIIECTBA
TaHHOW 3amaun. Ecnm, Hampumep, pemanach 3ajada ¢ KOHKPETHBIM (DM3UYECKHM WIIH
TrE€OMETPUUYECKUM COJIEpPKaHUEM, TO TIOJE3HO, HPEXKIE BCEro, IMPOBEPUTH Pa3MEPHOCTH
MoJIyueHHOro oTBeTa. llonme3Ho Takke, €CliM BO3MOXKHO, PEIIUTh 3aJadyy HECKOJIbKUMH

crocodamMu u CpaBHUTH MMOJIYYCHHBIC pE3YJIbTATHI.

Pemenue 3ama4 onpeaeneHHOrO THUIA HYKHO MPOJOJIKATh 0 MPUOOPETEHUsT TBEPBIX

HAaBBbIKOB B UX PCHICHUMU.



