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1. IEJIM U 3AJJAYU OCBOEHUSA JTUCIUITJIMHBI

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 SIBIICHUI U 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:

® ICII0JIb30BATh anmapar JUHEHHOHN anreOpsl;

® [IPUMEHATH METOJIbl MaTeMaTUYECKOr0 MOJICIMPOBAHUS JI PEUICHUS MPAKTUYECKHUX
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

COCTOSHUA U IPOT'HO34a PA3BUTHUA SIBIICHUH U MponeccoB.

2. MECTO JUCIMUIIJIMHBI 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 KOMIETEHIHAN

COOTHECEHHBIX C

Kox v HaumeHnoBanue

Kon n HauMeHoBaHue HHAUKATOPA

Ili1anupyemMble pe3yJbTaThl 00yUeHUsI

€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 Vcnome3yer 3HaHUS OCHOBHBIX | 3HATh: 3JIEMEHTHI JIMHEHHOU anreOpbl, HEOOXOAUMBIC TSI
MIPUMCHSITh 3aKOHOB MAaTEMaTHYEeCKHX M €CTECTBEHHBIX HAYK | PELICHUS Kpyra 3a/iad ONTUMHU3AIUN; OCHOBEI OTOOpA U

paHXupoBaHus HHGOPMAITUU, HEOOXOIUMOM ISl PEIICHUS
MIOCTaBJIICHHON 3a1a4H.

YMeThb: NPUMEHSITh METOJIbI IMHEHHOW ajareOpsl IS peIIeHUs
Kpyra 3ajad oNTUMHU3AIIK; OTOUPATh U PaHKUPOBATh
uH(pOopMaIKo, HEOOXOUMYIO JIJIS PEIICHHS TTOCTABICHHOU
3aJa4H.

Baanerb: criocoOHOCTHIO BEIOOPA ONITHMAIBHOTO METO/a
peHleHI/Iﬂ HOCTaBHeHHOﬁ 3a4a4YU1 B 3aBUCHUMOCTHU OT 3aaHHBIX
YCIIOBUH, CIIOCOOHOCTHIO aHaTN3a HH(POPMAIIMOHHBIX IOTOKOB.




4. CTPYKTYPA ¥ COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O06beM IMCUMILTHHBI M BUJbI Y4eOHOH padoThl

Buabl 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 -
Bueaynuropnas padota (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 00y4alIMXCs U TPYA0EMKOCTh (B Yacax)
Bcer N3 Hux Camocrositenb | KypcoBas | KonrpoJubHa
0 ayJIMTOPHbIE Hasi padoTa padora s1 padora
o 3aHATHS
& Jladopar | Ipak
£ OpHBIE THYEC
E padoTel | Kue/ce
E 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
UcYnCIeHue pyHKIUH OJHOM
IIEPEMEHHON»
Tema 3 «MHTErpagbHOE HCUUCIICHHE 1 24 | 2 2 20 OIK-1
(GYHKLIHMU OJTHOM epeMEHHOM»
1 23 1 2 20 OIIK-1
Tema 4 «DyHKIIMN HECKOJIBKUX
IIEPEMEHHBIX.»
Tema 5 «Yucnossie u 1 23 1 2 20 OIK-1
(GYHKIIMOHATBHBIC PSIIBI»
Tema 6. «/luddepenmanpapie 1 27 1 2 24 OIIK-1
YpaBHEHHUSI»
144 8 12 124

HUToro no xucuuMiiviye




4.3 ConepxaHue TMCUMILTHHBI «MaTeMaTHYeCKUH 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

Pemrenne 3agau. BrlnosHenue Kelic-3aqalus

Tema 2 «ludpepenunaibHoe ucuncjaeHne PYHKIMA OJHOM IepeMeHHOID)
[IpousBognass ¢yHkiuu. ['eomMeTpuyecknii M MEXaHWYECKUM CMBICI IPOU3BOIHOM.

OcHoBHBIE IIpaBUJa M (OPMYJBl BBIYMCIEHUS MNPOM3BOAHBIX. Jluddepenuupyemocts u
muddepennman. [IpousBonusie U auddepeHnmansl BRICIIUX 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 3aau. BeinonHenue keiic-3a1anust

Tema 3 «HTerpanbHoe NcUUCcIeHne PYHKIMU OJHOMH IepeMeHH0i»
IlepBooOpazHass u HeompenesneHHbIH 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 3anau. BeinonHenue kelc-3a1anus

Tema 4 «@PyHKIUHM HECKOJIbKHX NEPeMEHHBIX.)
OyHKIMS HECKOJIbKMX TepeMeHHbIX. lIpenen u HempepbslBHOCTh. OCHOBHBIE CBOMCTBA

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
Pemtenue 3agau. BelmosHenue keiic-3agaHus

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.

OyHKIMOHaANbHBIE psabl. O61acTh cXOAUMOCTH. DYHKIMOHAIbHBIE 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 3ana4. BeimonHenue keiic-3ananus

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
muddepennmanax. JuddepeHnuanbHple  ypaBHEHHS BBICHIMX IOPSIKOB, JIOIYCKAIOIINAE
MOHM)KEHUE MOPsIIKa.

JIuneitnble ogHOpOAHBIE NU(pdepeHnaNbHble ypaBHEHHs N-oro mnopsaka. JIuHelHble
HEOJHOpOoAHble aupdepeHInaNbHble  ypaBHEHHs N-oro mopsjaka. Merox — Bapuanuu
IIPOU3BOJIBHBIX TOCTOSHHBIX. JIWHENHBble onHOpoAHbIE U depeHalbHble ypaBHEHUS C
MOCTOSTHHBIMU K03 dumenTamu. JInHelinple 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
mubdepeHIMaTbHbIX ypaBHEHUH.

CucreMbl 0OOBIKHOBEHHBIX JU(PepeHnaibHbIX ypaBHeHUH. OCHOBHbBIE MOHATHS. 3a1aua
Kommu u kpaeBas 3amauya. PemieHne JMHEWHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHCTEM
OOBIKHOBEHHBIX (P PepeHIInanbHbIX YPAaBHEHUH ¢ TOCTOSSHHBIMU K03 (puiineHTamu.

IIpakTnyeckoe 3ansATHE

Pemrenue 3agad. BrlnosHenue kelic-3agadnns

4.4. IlpakTH4yeckas NOAroTOBKA

IIpakTHyeckas MOATOTOBKA peAJM3yeTcs MyTeM MNPOBEACHUS NMPAKTUUYECKUX 3aHITHH,

npeaycMaTpuBaronmx y4d4acTue 06yqalom1/1xc;{ B BBIIIOJJHCHHUH OTIACIIBHBIX 3JICMCHTOB pa60T,



CBSI3aHHBIX ¢ OynyIien mpodeccuoHaIbHOM NeITeTbHOCTHIO.

OObeM 3aHaTHI B (hOpME MTPAKTUIECKON TTOJITOTOBKU COCTaBIsIeT 12 acos.

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-3aqaHus
OJHOU IEPEMEHHOMN
[Ipaktuyeckoe | Tema 3 «MHTerpanpHOE 2 Pemenue 3anau. OINK-1
3aHATHE 3 WCYHUCIICHUE QYHKITUU Brinonnenue
OZIHOM IEPEMEHHOIN KeNc-3a1aHus
[TpakTnueckoe 2 Perienue 3anau. OIIK-1
Tema 4 «DyHkUU
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. YueOHo-MeTOqMYeCKOe 00ecniedeHHe CaMOCTOSTEIbHOI padoThl CTY/1€HTOB

CamocrosTenbHas pa60Ta CTYACHTOB IPCAYCMOTPCHA y‘Ie6HHM IIJIaHOM IIO AMCLMIIIINHE

B 00beMe 124 yaca.

CamocrosiTenbHas paboTa peanu3yercs B paMKax MporpamMmbl OCBOEHUS AMCLUMILIMHBI 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;

- BBIITIOJIHCHHUEC MHANBUAYAJIbHBIX 3a,Z[aHI/II>'I;

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

CaMocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- 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
CaMOCTOSITEJIbHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, COBEPIICHCTBOBAHHUIO 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
IIPENOAaBaTellb MPOBOAUT KOHCYJIBTUPOBAHHUE 10 BBIIOJIHEHUIO 33JlaHUs, KOTOPBIM 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
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHHUH 00y4aronIuXcsl.

KoHTpoins camocTosTenbHOM paboThl CTyI€HTOB IPeAyCMaTPUBAET:

-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 IIPOBEPKA BBINOIHEHHS CAMOCTOATEIBHON pabOTHI MPEI01aBaTeNIeM;

-OpraHu3alys CaMOIIPOBEPKHU, B3aUMOIIPOBEPKH BBIIIOIHEHHOI'O 3alaHUs B IPYIIIIE;

-00Cy)XJIeHHE Pe3yJIbTaTOB BHIMOJIHEHHON PabOThl Ha 3aHATUH;

-IPOBEJIEHNE THCBMEHHOTO OIPOCa;

-IIPOBEJICHHE YCTHOI'O OIpOCa; OpraHu3anuss W NPOBEICHHE WHIWBHIYAJIBHOTO
cobeceI0BaHus;

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



5. OueHoyHble MaTEePHUAJbI MO TUCHMUILINHE
®oH/1 OLIEHOYHBIX CPEACTB MO AUCIUIUIMHE (MOAYJIIIO) BKIIIOUAET OLIEHOUHbIE 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-MeTOAHYECKOE U MATEPHATbHO-TEXHUYECKOE o0ecriedeHne JUCIUTNIMHBI
6.1  Ilepeuenp y4yeOHBIX U3AaHUHN U y4eOHO-METOIUYECKUX MATEPUAIIOB JUISI OCBOCHUS
JVCLIATUTHHEI

OcHOBHas JIUTEpaTypa:

1. boromonos, H. B. Maremaruka : yue6Huk s By3oB / H. B. boromomnos, I1. U.
Cawmoiinienko. — 5-e u3., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 c. —
(Boiciee  oOpazoBanme). — ISBN 978-5-534- 07001-9. — Tekct : »SneKTpOHHBIA //
OopasoBarenpHas wiatgopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/468633CyxoTuH,
A. M. Bricmias marematuka. AJbTepHaTUBHAS. METOAOJIOTHUS MPENoaBaHus : yueOHoe mocodue
st By3oB/ A. M. Cyxorun, T.B. TapookoBa. — Mocksa : M3marensctBo IOpaiit, 2022. —
223 c. — (Bpicmee o6paszoBanue). — ISBN 978-5-9916-6517-9. — Tekcr : 3neKTpOHHBIH //
OopasoBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/490251

2. Iumnaues, B. C. Bricuias matemaruka. [Tonublii kype B 2 T. ToMm 2 : ydeOHUK [uist BY30B /
B. C. llunayeB ; mox penakuuei A. H. TuxonoBa. — 4-e u3zg., ucnp. u jgon. — Mocksa :
WznatenberBo FOpaiit, 2022. — 305 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-07891-6.
— Tekcr : onektpoHHblt // OOpaszoBatenpHas miuardgopma FOpait [caiit]. —

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

3. byrpos, . C. Beiciias marematuka B 3 T. T. 1. {uddepennuanbuoe U nHTErpanbHOE
ucuucienue B 2 kH. Kuura 2 : yuedbnuk a1 By30B / S. C. Byrpos, C. M. Hukonbckuii. — 7-e u3f.,
ctep. — Mocksa : UznarenbctBo FOpaiit, 2022. — 246 c. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-02150-9. — Texkcr : anekrponHslii // O6pazoBaTtenbHas miuardopma HOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/491316

4. byrpos, f. C. Bricmias matematuka B 3 T. T. 2. DnemeHTbl JMHEHHON anreOpbl U
aHAJTUTHUYECKOU reoMeTpuu : yueOHuk /i By3oB / S1. C. byrpos, C. M. Hukonsckuit. — 7-e u3n.,
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. Crnernuansable GyHkiuu B 2 4. Yacts 1: crnpaBoOYHHMK i BY30B /
A. C. [lynaes, B. U. llInsrukoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 417 ¢. — (Bricuiee
obpazoBanue). — 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 : snexTpoHHslit // Jlanp :
aNeKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/175718

JlonmoaHUTEIBHAS TUTEpaTypa.

1. KomrutekcHble uncia : yaueOHo-MeToauueckoe nocodue / cocraButens H. B. CrapkoBckast.
— Bonorna : BTMXA um. H.B. Bepemaruna, 2015. — 54 ¢. — Texkcr : anekTpoHHbIH // JIaHb :
3JIEKTPOHHO-Onbmoreunas 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 ajipec caiiTa Mo MaTeMaTuKe.

3. http://eek.diary.ru/p67723918.htm — seKTpOHHBII agpec caiTa 0 MaTeEMaTHKE.
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 npo  paummonanbHele umcna  3a 10 wmmmyr //  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! :: Auekceit 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. Meton Kpamepa pemieHusi cucreMbl TUHEHHBIX ypaBHeHUI // Buieoypokn MareMaTuKu

— 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 [lecTomnanos

— https://youtu.be/SriCnsNOQpwY

24. Kanonnyeckuif BuA KpuBOil 2 (BTOpOro) mopsiika JOCTYMHO W mpocTo // Beicmias

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

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

26.  YpaBHeHHWe mpsMoi Ha rutockoctu // 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 MpeneyoB IMOCIEIOBATEILHOCTEH, CBsI3aHHBIE ¢ HepaBeHCTBamu // Bopuc

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  3HaueHud — pymkommm  //  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.  Ob6parHas ¢pyukuus // bopuc Tpymmn — https://youtu.be/LQZa7vPkaggc

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

— https://youtu.be/LpKillYAQ-I

43. Uto Takoe o0nacTh onpeeneHus GyHKIMU U Kak e€ HalTh / Buaeoypokun MareMaTuku

— https://youtu.be/yOfQMvzvlims

44, beckoneuno manbie u OeckoHeuHO Oonpinve BenuuyuHbl. [loHsTHEe 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 npousBoaHas Gpyukiuu? // Iasen bepaos — https://youtu.be/OO2RUE6_YDO

59. 3ameHa mepeMeHHON B HeompenenéHHom — uHTerpane //  IlaBenm  bepmos

— 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.  Tabmuma nepBoobpasubix // [TaBen bepaos — https://youtu.be/2|RWT6LB2Pc

65. ®opmyna Herotona-Jleitbnuna. Uro Takoe nepoobpasHas u unrerpain // bopuc Tpymmn

— https://youtu.be/2IFUgZjhOH8

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



https://youtu.be/UzfAt6DoN3E
https://youtu.be/K-5jNtzN3tI
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https://youtu.be/SoBfRUp8ofQ
https://youtu.be/sSnyhOXFLqc
https://youtu.be/8QMq7sd5-h4
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https://youtu.be/B5UTLOMzYBM
https://youtu.be/nZMbh_8VIr0

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

— https://youtu.be/dmM3-NvDK1t8

70. OYHKIIMN HECKOJBKUX IMepeMeHHBIX. ['paduk (yHKIHMHM HECKONBKUX MEPEMEHHBIX //

[Tasen 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 MAaTCPUAJIbHO-TCXHUYCCKOI'O, IIPOrpaMMHOI'O obecneyeHus

0J104HOM MeOebIo,
KOMITHIOTEPAMH C
BBIXOJ/IOM B CETh
WHTEpHET, pabodee MecTo
MIPEIo/IaBaTelisi B COCTaBe
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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 3/10POBBS 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 OrpaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBBSI.

[Tpodeccopcko-nieqarorndeckuii cocTaB 3HAKOMUTCS € TICHUXOJIO0T0-(DH3HUOIOTHICCKIMHE
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
CTYAECHTaMH, CO3JIJaHMM KOM(OPTHOTO ICHUXOJIOTMYECKOTO KJIMMaTa B CTYJEHYECKOH rpymie.
[TogGop u pa3paboTka y4eOHBIX MaTEpPUATIOB MPOU3BOIATCS C YUYETOM TPEIOCTaBICHUS
Marepuala B pa3InyHbIX (opMax: ayquaabHOH, BU3yaIbHOM, C MCIOIb30BAaHUEM CIICIIHAIBHBIX
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 npoBeeHUs aTTECTallMK JUIsl CTYACHTOB-UHBAINIOB YCTAaHABIMBACTCS C YUETOM
WHANBUAYAIBHBIX TIcuXopu3nueckux ocobennocreit. s crynentoB ¢ OB3 mpenycmarpuBaercs
noctymHast popma MpeaoCTaBICHHS 3aIaHUH OIIEHOYHBIX CPEJICTB, & UMEHHO:
— B MEUATHOW WJIM 3JIEKTPOHHOU opMe (AJis UL ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEILHOTO
amnmapara);
— B TeyaTHOM (¢opMe HIM BJIEKTPOHHOW ¢opMe ¢ YBETHMYEHHBIM MIpUPTOM U
KOHTPACTHOCTBIO (JUIsI JIUI] C HAPYIICHUSIMH CITyXa, PeUd, 3pEHHUs);
— METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (IUIsl TUL C HAPYLICHUSIMU 3PEHUS).

CryneHTaM C HHBaJUAHOCTBIO YBEIMYHMBAECTCS BpeMs Ha IMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. JlJ TakuX CTYyAEHTOB MpeaycMaTpuBaeTcs MAOCTymHas Qopma
MPEIOCTABIICHUSI OTBETOB Ha 3a/IaHUS, & HMCHHO:
— MMCbMEHHO Ha Oymare Wiim HaOOpOM OTBETOB Ha KOMIIBIOTEPE (VIS JIMII C HAPYIICHUSIMHU
cilyxa, peun);
— BBHIOOPOM OTBETa M3 BO3MOKHBIX BAPUAHTOB C HCIOJB30BAHUEM YCIYT aCCHUCTEHTa (AJis
JIUI] ¢ HAPYIICHUSIME OMTOPHO-/IBUTATEIILHOTO aIlapara);
— YCTHO (JIs1 TUI] C HAPYLIECHUSIMU 3PEHHUSI, OTIOPHO-IBUTATEIHLHOTO aIlapara).
— pH HEOOXOIMMOCTH JUISI OOYYaIONIMXCS C WHBAIMTHOCTBIO TIPOIEAypa OICHUBAHUS
Pe3yJIBTaTOB O0YUYEHUST MOYKET IMPOBOIUTHCS B HECKOJIBKO ATAIOB.

8. O6pa3oBaTeIbHbIE TEXHOJIOTHHU

VY4eOHblii mpoliecc NpU MPENOJaBaHUU Kypca OCHOBBIBA€TCS Ha HCHOJIB30BaHUU
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.
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1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KoHTpoaupyembie pa3aensl (TeMbl) Kox 1 HanMeHOBaHHe KOMIETEHIHH Huaukatop HanmeHnoBaHue OLEHOYHOIO CPeICTBa
AMCHHIIHHbI JXOCTHIKEHHSI
KOMIIETCHIINHA
. OIIK-1. CriocoOeH npuMeHSITh HOIIK-1.1 MIPaKTHYECKUEC PAOOTHI (OTACIIbHBIH
Tema 1 «IIpenen unucnoBoit p p P (oTa .
€CTeCTBEeHHOHAYYHbIE U O0IIEHHKCHEPHBIE 3HAHYIS, HOIIK-1.2 MaTtepuain); JOKIaIbl, YCTHBIN OIpoc,
I1OCJIENOBATEIIBHOCTH U IIPENET
METObI MATEMAaTHUECKOTO aHaIN3a U cobeceZioBaHME; TECT, IK3aMEH
(ynruwm» MOJICJINPOBaHMs B MPO(ECCHOHATBHON AEITEIbHOCTH
Tema 2 «/luddepenmuansroe OIIK-1. CrtocobeH IpUMEHSTh HOIIK-1.1 MpaKkTHIeCKHe paboThI (OTHETbHBII
9 €CTECTBEHHOHAYYHbIC U OOLICHHXCHEPHbIEC 3HAHUS, HOIIK-1.2 MaTtepuan); JOKIaIbl, YCTHBIN OIpoc,
ucyucieHue PyHKIUHA OJHOMN
9 METOBI MATEMAaTHUECKOTO aHaIN3a U cobeceZi0BaHME; TECT, SK3aMeH
TICpEMCHHOID) MOJICJINPOBaHHs B MPO(ECCHOHATBHON JIeITEIbHOCTH
OIIK-1. CriocoOeH npuMeHsITh HOIIK-1.1 MpaKTU4YecKue paboThl (OTAETHHBIHI
Tema 3 «MHTErpasibHOE p p p (o1 .
. €CTECTBEHHOHAYYHbIC U OOLICHHXCHEPHbIEC 3HAHUS, HOIIK-1.2 MaTtepuan); JOKIaIbl, YCTHBIH OIpoc,
vcyucieHue GyHKIUN OJHOU
9 METObI MATEMAaTHUECKOTO aHaIHN3a U cobecesi0BaHIE; TECT, SK3aMeH
TICpEMCHHOM» MOJICJINPOBaHMS B IPO(ECCHOHATIBHOM NEeSITENbHOCTH
OIIK-1. Criocoben mpuMeHsTh NOIIK-1.1 MIPaKTHIeCKre PadOTHI (OTAEIbHBIN
Tema 4 «DyHKIMHU HECKOJIBKUX €CTECTBEHHOHAYYHBIC U OOLICHHKCHEPHBIC 3HAHUS, HOIIK-1.2 MaTtepua); JOKJIaIbl, YCTHBIA OTPOC,
IIEPEMEHHBIX. » METOBI MATEMAaTHUECKOTO aHaIN3a U cobeceZi0BaHME; TECT, SK3aMeH
MOJICJINPOBaHMS B NPO(ECCHOHATIBHOMN NS TENbHOCTH
OIIK-1. CriocoOeH npuMeHsITh HOIIK-1.1 MpakTu4YecKue padboThl (OTAETbHBIHI
Tema 5 «Hucnoseie u €CTECTBCHHOHAYYHBIC U OOIICHHKCHEPHBIC 3HAHMS, HOIIK-1.2 MaTepuan); A0KJIaJbl, YCTHBIM Onpoc,
(YHKITMOHATLHBIC PSIIBI) METO/Ibl MATEMaTHYECKOTO aHaIN3a U cobeceZl0BaHNeE; TECT, SK3aMeH
MOJISJINPOBaHMS B IPO(ECCHOHATBHOMN AEATEIbHOCTH
OIIK-1. CriocoOeH npuMeHsITh HOIIK-1.1 MpaKkTu4YecKre padboThl (OTAETbHBIHI
Tema 6. «Jluddepenunanbupie €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIE 3HAHMS, HOIIK-1.2 MaTepuan); J0KJIaabl, YCTHBIHN ompoc,

yYpaBHEHUSD)

METOABI MAaTEMATHUYCCKOI'O aHaJIn3a 1
MOZICIIMPOBAHMS B HpO(i)CCCHOHaHLHOﬁ JACATCIIBHOCTH

CO6€CG}IOB3HI/IG; TCECT, O9K3aMCH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JHCIHILTAH B 00pa30BaTeIbHON 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.. ®opmupoBanus komnereHiuu OIIK-1. HaumHaercs ¢
W3YYEHHS JUCUUIUIMH 0O0IIeo0pa3oBaTelbHOW MOATOTOBKU. 3aBepiiaeTcss padora 1o
(GOPMUPOBAHHUIO Yy CTYACHTOB VYKa3aHHBIX KOMIIETEHIIMH B XO0Je YYeOHOW TPaKTHKH,
MPOU3BOJICTBEHHON TMPAaKTUKHU, TOCYAAPCTBEHHOM WTOrOBOW  aTTECTAllMW, BBINOJHEHUHU
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 HIEPEYEHB BOITPOCOB JIA IIOAI'OTOBKHU K 9K3AMEHY

2.1.1. BonipocsI k 3k3ameny (2 cemecTp)

1. Ilpenen pyHKIUM.

2. BeckoHeuyHO Mainbie 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 TIPEIEIbI.

7. HenpepbIBHOCTh (YHKIIMM B TOYKE M Ha OTpe3ke. TOukHM pa3pbiBa QYHKIUU U UX
kiaccu¢ukanus. OCHOBHbIE CBOMCTBA HEMIPEPBIBHBIX Ha OTpe3Ke QyHKIUN

8. [IponsBoHas GYHKITNH B TOYKE, €€ TEOMETPUUYSCKUN U MEXaHUICCKUI 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. IIpaBuio 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 pyHKIHH, TOYKH Ieperunoa.

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. JluddepeHnnanbl BBICIIUX TOPSIKOB.

27. KacatenpHast IJIOCKOCTh 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 pariioHAIBHBIX TPOOCH.

35. WuTerpupoBanue TPUTOHOMETPHUUECKHUX b yHKIHIA. YHuBepcanpHas
TPUTOHOMETPHUYECKAsH ITOJICTAHOBKA.

36. MHuterpansl THMa I sin™ x-cos" xdx. Wcmonp3oBaHWE TPUTOHOMETPHUYCCKUX
npeoOpa3oBaHuil.
37. TpuronomeTpuyeckas MoJCTaHOBKA. MHTerpaib TI/IHaJ. 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 4acTsiM.

41. Beiuucnenue miomaied iockux puryp. Beruucnenue AnuHbL Jyru MJI0CKOW KPUBOA.

42. BoruncieHnue oobeMa Tesa. Beruncienue miomnam noBepXHOCTH BpallieHHsL.

43. MexaHn4ecKne IPUIIOKEHUS OMPeIeIEHHOTO HHTETpaa.

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(PepeHIINaTbHbIE 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. MeTosa Bapualuy MpOru3BOJIbHBIX MTOCTOSHHBIX.

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

59. Cucrembl muddepeHnanbHbIX ypaBHeHUN. OCHOBHbIE MOHATUSA. MHTerpupoBaHue
HOpMallbHBIX cucTeM. Cuctema JWHEHHBIX Iu(p(epeHaTbHBIX YPaBHEHUNH C TOCTOSHHBIMHU

koaurmenTamu.

Kputepuu onienuBanus

[IIxana oneHNBaHUA

Kputepuu onenuBanus

«OMmauUdYHoO»

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

«xopouor

TEOPEeTUYECKOe COJepKaHHe MaTepHajga OCBOEHO IIOJIHOCTBIO, 0e3
mpoOesoB, HEKOTOPblE MPAKTUYECKUE HABBIKM padOTBI C OCBOCHHBIM
MaTepuagoM c(HOpPMHPOBAaHBl HEIOCTATOYHO, BCE MPEAYCMOTPCHHBIE
mporpaMMoii  oOy4deHWs: ydeOHble 3aJaHusl BBINOJNHEHBI, KadeCcTBO
BBINOJIHEHHS HU OJJHOTO U3 HUX HE OLIEHEHO MUHUMAaJIbHBIM YHCIIOM 0aJlIOoB,
HEKOTOpbIE BUJIbI 33JaHUH BBIIOJIHEHBI C OIIMOKaMHU

«ydoeﬂemeopumeﬂbuo»

TEOPETUIECKOE COJIEPKAHNE MaTepranta OCBOEHO YaCTHYHO, HEOOXOMMBbIe
MPAKTUYCCKHUE HABBIKU pa6OTBI C OCBOCHHBIM MaTc€puajioM B OCHOBHOM
chopMHPOBaHbI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX IPOTPaMMON 00yUYCHHUS
yUeOHBIX 3a/JIaHUI BBITIOJIHEHO, HEKOTOPHIC W3 BBIMOJHEHHBIX 3aJ1aHUi,
COJICPIKAT OIIMOKH

«HE
YAOBJICTBOPUTCIILHO»

TEOPETUYECKOE COJIep)KaHHE MaTepualla He OCBOEHO, HEOOXOJMMEbIe
MPaKTUYeCKUe HaBbIKM paboThl HE CPOPMUPOBAHbI, OOJBLUIMHCTBO
MPEeNyCMOTPEHHBIX TpOorpaMMoil  oOyueHHMss y4eOHBIX 3aJaHuil  He
BBIIIOJTHEHO, JIN0O KAauecTBO WX BBIMIOJHEHUS OIIGHEHO YHUCIOM OaiioB,
ONMM3KMX K MHUHUMAJIBHOMY; MPH JONOJIHUTEIBHOM CaMOCTOATEILHON
pabore Haag MarepuaJioM Kypca BO3MOMKHO IIOBBIIIEHHE KadecTBa
BBINOJTHEHHUS y4eOHBIX 3aJJaHUH.

2.2 THNIMTOBOE TECTOBOE 3AJIAHUE

Tema 1 «IIpenes 4nc/10Boi MOCIe0BATEIbLHOCTH M MpeAes] QyHKIUI)

3ananue 1 Haiitu npenen:

I x> —x—2
xl»rill x3+1




a)l 6)-1 B)-2

3amanue 2 Haiitu npexnen:
tg2x

im —
x.%stx
a)l 0)-1 B)-2

Tema 2 «/ludpepenunabHoe HcUNCIeHHEe (PYHKIMM OJHOM IepeMeHHOi»

3amanne 1 Halitu npou3BogHy0 G yHKIIHH:
y =x°—3x% + 2e3*
a)y' =5x*—6x+6e3* 6)y =x*—3x+ 6e3*
3ananue 2 Haiitu mpon3BoIHYO () YHKIHH:

y = sin2x + In3x
Yy ' =2 + = 6)y' 2x + !
a = 2cosx +— = c0S2x + —
y 9y 3%
Tema 3 «MHTErpasbHOe HCUNCIeHUe PYHKIMH OHOM IepeMeHHOo»

3aganue 1 HaliTu HeonpeneieHHbIN HHTErpal

j(x5 —3x% + 2e¥)dx

6 4
x__ 3 x x__ 2 X
a)6 x°+ 2e*+C 6)4 x“+ 2e*+C

Tema 4 «PyHKIUHM HECKOJIbKHX NePeMEHHBIX.)

3ananue 1 Haiitu yacTHBIe TPOM3BOIHBIE QDYHKIIUU:

y
= 2xy +=
z=2xy +
al)z’x——Zy—xl2 M z',=2x+- 6) z’x—Zx——;2 u z'y, =

Tema S «YucnoBbie 1 GyHKIHOHATBbHBIE PAAbI»



3amanue 1 OnpeaenuTb CXOAUMOCTD psa:

oo

Zn2+1

n=1

a) paJ, CXOAUTbCA 6) psaz pacxoguTbCs
Tema 6. «InddepennuaibHbie ypaBHeHUD)

3ananue 1 Ykaxute Bua auddepeHnnaibHoro ypaBHeHUS:
y(4+eX)dy —e*dx =0
a) muddepeHraIbHOe YpaBHEHHUE IEPBOTO MOPAIKA C pa3AeSIOUIMMUICS TEPEMEHHBIMU

0) nuddepeHnnaTLHOE ypaBHEHHUE BTOPOTO MOPSIIKA

2.3 3BAJAHMSI IS KOHTPOJIBHOM PABOTHI

TabGnuua BapHaHTOB:

[Tocnenuss undpa Homepa 3a4eTHONH KHHKKH
1 {213 ]|14([5[6]7]8|9]0

112134516789 [10
& _[2]11]20029[ 8 [17]26] 272829 [30
SE[3[12[21[30| 9 [18[1 ]2 [3]4]5
55 413221 ]10[19] 678910
= E5T14[23[2 [11[20[11[17]23]2915
S8 615243 [12]21[12[18[24[30] 6
8 5[ 7]16[25] 4 [13[22[13[19[25] 1 |7
F5[8 17265 (1423142022 [8
= T9 18276 | 15241521 27| 3 | 9

011928 7 | 1625162228 4 |10




KonTpoabsHnas padora Ne 1 (1 cemectp)
Tabdauua BapuaHTOB

Bapuanr 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 o4 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 o7 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 ol 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 o4 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 ol 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 npenens! pyHKIUH, He Moyb3ysich npaBuiamu Jlonurans.
O 2x3 +x%2 — 4
im ——————;
)x—>oo x+x3+5
. xZ—4
im————-—;
) x—2 x2 + x—6
3 i sin 4x
im————-
=>0yx+1-1

T arcsin 3x
)xl—I}(l) tg 4x

5 1 (2x—1>x
)xI—{EO 2x +1/ °

)

2. Haiitu npesens! GyHKUIUH, HE ONB3YACH NpaBuiiaMu JlonuTas.
3
x> +1




N 1 x* -1 _
)xl—r32x2—3x2—3'

3) lim

x0T+ 2x -1’

5x
4) lim ;
x-o0arctg x

o/x+ 3\
5) llm( 2).

X—oo \X —

3. Haiitu npenens yHKINN, HE MOIB3YACH NTpaBuiiaMu Jlomurais.
O 7x% +3x + 1
im ——————;
)x—woZ + 14x2 + x

_arctg 2x
4) lim ————;
x—0 X

5 1 (Zx - 4)2"
) 2 13
4. Haiitu npeznensl QyHKIMM, HE TOIb3YysICh NpaBuiaamu Jlonurans.
Ol Sx*+x% -1
)xl—r>£102x4 —x24+3’
N 1 x—2
) *2x? —3x+2
2x —x

3) }clzg x—2 "'
sin 2x
4) lim ————;
x—0 arcsin 5x
5 1 <4x + 1>x
) lim o .

X—00

5. Haiitu npeznens! GyHKIMH, HE TIOIB3YACH MpaBuiIaMu Jlonurans.
i 2x% +6x —3
im—————;
x-05x2 —2x + 1
x*—6x+8

)

tg 2x

im— ;
x—0 sin 5x
& 1im (* +2\**
) lim (5=5)
6. Haiiti mpenens! GyHKINH, HE TIONB3YACH MpaBmiIaMu JlomuTas.
3+ x4+ 5x3

)

x-3 x2-—9

V3—x—vV3+x
3) lim v ;




cos 5x — cos 3x

) 31(11)% x?

5) I <8x + 8)‘
im
8x +1
7. Haiitu npenens! GyHKUIUH, HE TTONB3YACH MpaBuiiaMu Jlonurais.

5x2—2x+2_

)

1Ilim————
) im T 2 —3
2x3 —2x% +x—1

2) li ;
)xl_r)r% x3—x2+3x-3
. Vx+25-5
3) lim——; ;
x=0 x%+ 2x
. C0S bx — cos 2x
4) lim > ;
x—0 X
5 1 <4x — 4)‘5"
) Im e Ta)

8. Haiitu npeziensl pyHKIMiL, He MONb3ysach mpaBunamu Jlonurans.
i x — 2x% + 5x*
im
x-0 2+ x2 + x*
x3+6x>—x—6

)

im — ;
x-0sin? 2x’

5 1 <5x - 7>_3x
im .
) x—»oo \5x + 5

9. Haiitu nipenesnbl GyHKIM#H, HE MOIB3YACH TpaBuiIamMu JlomuTais.

7x3 —3x% 4+ 2x
xX—00 2+ x3

)

5 1 ( 9% + 2 >2x
) x1—1>1010 9x + 16 .
10. Haiitn npeaens! GyHKIUH, HE TIONB3YSCH paBuiIaMu Jlomuras.

.y 8x2—3x+4
)xgrolo x+4x2+5"’

N i x%—4
)xl—rg x—2"

V8 —x -2
x—0 ’

] 3x
4) lim —————
x-0arcsin 7x

5 1 x2 +5\*"
)xl—g}o X2—5 '

11. HaiiTu mpon3BoAHbBIC Y JaHHBIX (YHKIIHA.

3) lim

)




12

13

14

15

16

17

18

19

20

21

o x arctg x
R

2) y = earcsin (2x—4).
. Haiitu mpousBoHbIe Y ' NaHHBIX (DYHKIHIA.

)

. HaliTu mpou3BoHbIe Y ' AaHHBIX (QYHKIIHIA.

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

2sin x

.. Haiitu mpon3BoaHbIC Y’ NaHHBIX (YHKIIAMH.
Dy = cos x
Y71 + 2sinx
2) 3 4x
= c0S8° —.
Y 3
. Haiitn mpousBoHbIe Y ' NaHHBIX (DYHKITHIA.
" 1+ e
)y = 1—ex’
2)y =In°=
y 5'
. Haiitu mpousBoaHble Y ' naHHBIX QYHKUIUH.
1 = — arctg x;
)y 1+ x? g

2) y = In(x — cos 3x).

. Haiitu nmpousBosHbIe Y ' NaHHBIX QYHKIUH.

Dy=3 t x_1 t i
)y = xarcg3 3arcg3,
2) y = In(2 — cos?x).

. Haiitu nmpousBosHbIe Y’ NaHHBIX QYHKIUH.
1 Inx x
Y= ctgx sinx’

2) y = VxarcsinVx + V1 — x.

. Haiitu nmpousBosHbIe Y ' NaHHBIX QYHKIUH.

Dy=

3cos x
1+ cosx’

. HaiitTu mpousBoaHbIe Y ' MaHHBIX QYHKIUH.

Dy=17o

. UccnenoBars ¢pyHkumo y = f(x) U HOCTPOUTH ee rpaduk.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

4x3 +5

y= X

HccnenoBath GyHKINIO Y = f(X) U OCTPOUTH €€ rpaduk.

x2 -1
x2+1

y:

HccnenoBath GyHKINIO Y = f(X) 1 HOCTPOUTH €€ rpaduk.

Hccnenoath GyHkIuio y = f(X) 1 mOCTPOUTH ee rpaduk.

_x2—5
Y= x—3
y_x2+1'

Hccnenoath pyHkiuio y = f(X) 1 HOCTPOUTH ee rpaduk.

43
x3 -1

y:

Hccnenoarh pyaknuio y = f(x) U IOCTPOUTH €€ rpaduK.

Uccnenoarh pyHknuio y = f(x) U IOCTPOUTH €€ rpaduK.

Uccnenosath pyHkuuio y = f(x) U HOCTPOUTH €€ rpaduK.

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

Hccnenoarh pynaknuio y = f(x) U IOCTPOUTH €€ rpaduK.

_2—4x2
Y =1 “ax?
_ 4x
Y = 4 ¥ 2
y_x—l'
_x2+1
Y= x2 -1
y_x3 1

Haiinute HCOMPCACIICHHBIC HHTCI'PAJIbI.

[ 28
1+x6’
2) j(Zx — 3)sin xdx;
(x —13)dx

3) x2—2x—8'

e
) )1 + W
5) J cos xcos 7xdx.

32. HaiinuTe HeolpeneIeHHbIE HHTETPAIbL.



1) J. x sin (1 — x?)dx;

2) fo cos xdx;
(11x — 2)dx
x2 +x 2’

° 5
V) wrs
5) fsmxsm 3xdx.

33. Haiiaure HeonpeaeneHHbIE HHTETPAJIbI.

xdx
1 f
f xdx
2) sin? x
J‘ (x + 23)dx _
x2+x—20"

5) fsin x cos 3xdx.

34. HalinuTe Heonpe1eJICHHbIC HHTETPAJIBI.

1j‘ xdx _
) 2x%2+ 3’

arctg x
2) f % dx;

3) j Sxdx

X2+ x—

[

5) Jsinx cos®xdx.
35. Haiiaure HEonpeaeeHHbIE HHTETPAIBI.

1) j e~ *+ D xdx:

2) j4x sin xdx;

(2x +9)dx
x2+5x+6’

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

36. Haiinure HeonpeaeneHHbIE HHTETPAJIbL.

1 J ;
) ) ot
2) fxarctg xdx;



(5x + 2)dx
3) J.xz + 2x —

)J‘\/_dx

5) f sin 7x cos xdx.
37. Haiinure HeonpeaeIeHHbIE HHTETPAJIbI.
3dx
nfﬁ—;
1+x8°
2) f 2xe?dx;
x + 19)dx
3y [+ 19)dx
x?—2x—-15
8 f Vx —2dx
14+Vx =2
5) f sin® x cos xdx.

38. Haiinure HeonpeaeneHHbIE HHTETPAJIBI.

xdx
1)f%F:T;
2) fxzezdx;

3) j(x + 12)dx

x2—x 6’

4
) jZ Vvx+1
5) jsm 5x cos 3xdx.

39. Haiinure HeonpeaeeHHbIE HHTETPAIBI.

arcsin x
D [ [

2) j4x cos xdx;
(x + 4)dx
Foax
Vxdx
4—x ;
5) Jsin x cos*xdx.

40. Haiinure HEonpeaeIeHHbIE HHTETPAIBI.

3)

4)

1)f fdx
iter
2) fxln(x—l)dx;
(x +18)dx
3) f —4x —12°
8 f\/x-l;Cde;



41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

5) fsin“x cos xdx.

BbIYHCITUTD TUT0MIab GUTYPBI, OTPAHUYCHHOMN JTHHUSMHU.
y=er,y=e*x=1

Bbruncnauts miomaas GUrypsl, orpaHUueHHON JTMHUSIMU.
y2=x+1,y=x*+2x+1

BLIYMCINTD II0IIAL (UTYPhI, OTPAHUYEHHON JTHHUSAMH.
y=x*+4x,y=x+4

BLIYMCINTD II0MIAb (UTYPhI, OTPAHUYEHHON JTHHUSAMH.
y=x%+4+3x,y=—x?—-3x

BLIYMCINTD II0IIAb (BUTYPhI, OTPAHUYEHHON JTHHUSAMH.
3x2—4y=0,2x—4y+1=0

BBIYMCIuTh MI0Ia1s GUryphl, OrpaHUYCHHON JTMHUSIMH.
y=eX,y=e*,x=2

BBI4nCIuTh 1mI0mmans GUrypsl, OrpaHUueHHON JTMHUSMH.
y=eX,y=e*x=-2

Bbrurcnauts miomnaas GUrypsl, orpaHu4eHHOMN JTHHUSMH.
y=x*+1ly=x+1

Bbrurcnauts miomaas GUrypsl, orpaHuueHHON JTUHUSIMU.
y=x—-1y=x>-2x+1

BrraucianTs mwiomans GUrypbl, OrpaHu4eHHOMN JTIMHUSAMHU.
y=x%-3,y=-2x

Pemmth ):[I/I(I)cbepeHuI/Iaanoe YpaBHCHUEC NICPBOTO ITOpsAAKA.

1) 6xdx — 6ydy = 2x*ydy — 3xy?dx;

, 2
)y + SV = x3;
3) (x? = 3y?)dx + 2xydy = 0.
Pemuts nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPSIJIKA.

1) 2xdx — 2ydy = x%ydy — 2xy?dx;

Y __2

)y —==——;

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

Penmte nuddepennmanbaoe ypaBHeHHE IEPBOTO MOPSAKA.

1) 4xdx — 3ydy = 3x%ydy — 2xy?dx;

2)y' - % = x%;
3) (x + 2y)dx — xdy = 0.
Pemmnts nuddepenmanbHoe ypaBHEHHE TIEPBOTO MOPSIKA.
Dy +e¥)dy —e*dx = 0;
2)y' + 2xy = —2x53;



55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

x+y

)y =-
Pemute mudpepennnanbaoe ypaBHEHHE ITEPBOTO MOPSAKA.
1) x/4 + y2dx + yy/1 + x2dy = 0;
2)y — 2Y = 2x3;
3) (y —x)dx + J(Cy + x)dy = 0.

Penmtes nuddepennmanbnoe ypaBHeHHE IEPBOTO MOPSAKA.

1) x4/5 + y?dx + y\/4 + x?dy = 0;
2)y y 12_
Y TXT TR

3) xdy + (2y —x)dx = 0.
Pemnth nquddepeHnmanbHoe ypaBHEHHE IEPBOTO MOPSIKA.
1) (e** + 5)dy + ye**dx = 0;
2)y' + % = 3x;
3 (x+y)dx+ (y—x)dy =0.

PemnTs quddepeHnuaibHoe ypaBHEHUE IEPBOTo MOPSIKA.
1) 4 + y2dx — ydy = x%dy;
y
2)y +=—=x?
)y too=x
3) (x? + y*)dx — 2xdy = 0.
PemnTs quddepeHnuaibHoe ypaBHEHUe IEPBOro MOPSIKA.
1) x4/3 + y?dx + y\/2 + x?dy = 0;
3y 2
)y +—=—;
)Y+ =3
3) (x% + 2xy)dx + xydy = 0.

Pemmmts muddepeHimansHoe ypaBHEHHE TIEPBOTO MOPSIIKA.
1) (e* + 8)dy — ye*dx = 0;
r Y _
2) y + X - XZ i
3) xdy = (x + 2y)dx.
Pemmmts nuneitHoe HeopHOpoaHOE AudhepeHIInaIbHOE ypaBHEHUE BTOPOTO MOPSIIKA.
y'+y=2cosx— (4x +4) - sinx

PenmuTh muHelHOE HEOAHOPOIHOE MU (hepEHIINATBHOE YPABHEHHE BTOPOTO MOPSIKA.
y" —3y"+ 2y = 3cos x + 19sin x

PemnuTs MuHEHHOE HeoqHOPOIHOE TU((hepeHIHaTFHOE YPaBHEHNE BTOPOTO MOPSIKA.
y"' —8y' + 17y = 10e%*

Pemute nmuHelHOE HEOTHOPOIHOE MU PEPEHITMATBPHOE YpaBHEHUE BTOPOTO MOPSIIKA.

y'+y —6y=(6x+1)-e3*

Pemute nuHelHOE HCOAHOPOOHOC I[I/I(l)(bepeHHI/IaJ'IBHOC YpaBHCHHE BTOPOIr'0 IIopsaaKa.
yu _ 7yr + 12y — 3943(



66. Pemmuth nmuHEIHOE HeogHOPOAHOE MU PepeHInaTbHOe YpaBHEHHE BTOPOTO TIOPsIKA.
y" + 6y + 10y = 74e3*

67. Permth nuHeitHOE HeotHOpOAHOE MU hepeHInaIbHOE YpaBHEHNE BTOPOTO MOPSIKA.
y'=3y' +2y=(34—-12x)-e™*

68. Pemuth TMHEWHOE HEOQHOPOAHOE AU((HEPEHIUATLHOE YPABHEHHE BTOPOTO MOPSIKA.
y"'— 6y + 10y =51le™*

69. Pemuth uHEHHOE HEOAHOPOAHOE AU PEpeHIINATHHOS YpaBHEHUE BTOPOTO MOPSIKA.
y"' =2y =6+ 12x — 24x?
70. Pemuth nuHEitHOE HeomHOpOIHOE MU hepeHInaIbHOoe ypaBHEHHE BTOPOTO TIOPSIIIKA.
y" —2y" — 8y = 12sin 2x — 36¢co0s 2x

71. UccnenoBath CXOAMMOCTD psija.

72. Haiitn 001aCTh CXOJIUMOCTH CTETICHHOTO Psijia.

1) i kAl ;!7)11;

1
2) z nl (x — 9™,
n=1

73. UccnenoBaTh CXOMMOCTH psizia.




2) Z n! (x +9)™
n=1

75. HUccnenoBarb CXOAUMOCTD psijia.
n

o0 2 .
DI

n=1
(o]

2 Z 2
) nlnn’

n=2

3 iBn3+n_
) 4n?2 +1’°

n=1

n=1

76. HaliTn 0651aCTh CXOIMMOCTH CTEIIEHHOTO Psja.
= (x — 10)™
1) z G- 107 ;
Zn
nc;l
2) z n!(x + 4"
n=1

77. UccnenoBarb CXOAUMOCTD psija.

z n?+1
Y (n+1)2-1
78. Haiitn 0671aCTh CXOIMMOCTH CTETICHHOTO PSiIa.
> (x — 9)"
5 z (x—9) ;
71’1
n=1

2) Z n! (x + 2)"

79. UccnenoBaTh CXOAUMOCTH PAJIA.




oY ()

n=1

80. HaiiTu 065acTh CXOIMMOCTH CTEIIEHHOTO Psijia.

o (x— 5)"
1) 4 —
2) Z n!(x — 4"

3. IOKA3ATEJIM OIEHUBAHMSA KOMIIETEHIIUM HA PA3JIMYHBIX
ITAITAX UX ®POPMUPOBAHUA, JOCTUXEHHUE OBYYAIOIIIUMUCA
INVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O JMCIUIIVIMHE (MOY JIIO)

OIIK-1. CriocobeH MpuMEeHSTh ECTECTBEHHOHAYUHBIE M O0IICHH)KEHEPHBIE 3HAHUS, METO/IBI
MaTEeMaTHYECKOro aHAJIN3a U MOJICIMPOBAHHS B MPO(ECCHOHAIBEHOH IeITeITbHOCTH

Jran Kputepum onieHuBaHus
(ypoBeHb) HEYI0BJIETBOPUTEIBHO YI0BJIETBOPHUTEIHLHO XOPOIIOo OTJIUYHO
3HaThL OOyuarommiics OO0y4atomtmiics OO0y4atontmiics Obyuarommiics
JIEMOHCTPHPYET IOJTHOE JIEMOHCTPHPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
OTCYTCTBHUE WU HETIOTHOE YaCTUYHOC MOJIHOE
HEJIOCTATOYHOE COOTBETCTBHUC COOTBETCTBHE COOTBETCTBHUEC
COOTBETCTBHE CJIeIyIONINX 3HAHUM: CIeYIONINX I (S13% 0111704
CIIEYIOIIUX OCHOBHBIC 3aKOHBI 3HAHUH: 3HAHUH:
3HAHUM: MaTeMaTHUYECKUX U OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI
OCHOBHBIC 3aKOHBI €CTECTBEHHBIX HaYK, MaTEeMaTUYECKUX U | MaTeMaTUYCCKUX U
MaTeMaTHYECKUX U HEOOXOIUMBIX IS €CTEeCTBEHHBIX €CTECTBEHHBIX
€CTECTBCHHBIX HaYK, PEIICHHS THIIOBBIX HayK, HayK,
HEOOXOUMBIX IS 3ama4 HEOOXOIUMBIX I | HEOOXOAUMBIX IS
peIIeHNs THIOBBIX 3a/1a4 npodeccHoHaTbHOMN pEIICHHS TUTIOBBIX | PEIICHUS THIOBBIX
pogeCCHOHATBHOM JIeITEeILHOCTH, a 3ama4 3a7a4
JIEATEeILHOCTH, @ UMECHHO, | MMEHHO, npo¢eCCHOHANBHON | MpodecCHOHaTbHOMN
- IPEIMET, 3a7]a41 U - IpeIMET, 3a7a9u U JIeITEeJILHOCTH, a JIeATEeIILHOCTH, a
CTPYKTYpY TpeaMeTa CTPYKTYpY TIpeaMeTa HWMEHHO, HMMEHHO,
«MaremaTu4yeckuit «Maremaruyeckuit - IpEeAMET, 3a7a4u - IpEaMET, 3aa4uu
aHaJIu3» aHaJIn3» u u
CTPYKTYpYy CTPYKTYpYy
mpeaMera peaMeTa
«Maremarnuecknii | «MaTeMaTH4YeCKHUI
aHan3» aHaJIu3»
yMeTh OOyuarommiicss He yMeeT OO0yJatomtmiics OO0yJatomntuiics OO0yu4arommiics
WU B HEJOCTATOYHOM JIEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHPYET
CTETIeHU yMeeT HEIIOJIHOE YaCTUYHOE MOJIHOE
BBITIOJTHSATh: COOTBETCTBHE COOTBETCTBHE COOTBETCTBHUE
WCIIO0JIb30BaTh 3HAHUS CIEeYIONINX YMEHUMN: CIIeIYIOITNX I (S13% 0111704
OCHOBHBIX 3aKOHOB WCIIONIb30BaTh 3HAHUST | YMEHHIA: YMEHUI:
MaTeMaTHYECKUX U OCHOBHBIX 3aKOHOB HCII0JIb30BAaTh HCITOJIB30BATh
€CTECTBEHHBIX HAYK JIJIS MaTeMaTHYEeCKUX U 3HAHUS 3HAHMS

pEeIIeHHs CTaHIaPTHBIX
3a1a4 B o0nacTu
IKCILTyaTaIlUH
aBTOMOOMIIEN U
TPaKTOPOB, 2 UMEHHO,
- pemarb 3aJa9u, KaK
HJUTIOCTPUP YIOIIIHE

€CTECTBEHHBIX HAYK
IS

peleHus
CTaH/IapTHBIX
3a1a4 B 00acTu
JKCIUTyaTaluu
aBTOMOOUIEH 1

OCHOBHBIX 3aKOHOB
MaATEMaTUYCCKUX U
CCTCCTBCHHBIX HAYK
JJIA peIIeHU s
CTaHJAapTHBIX 3a4a4
B

OCHOBHBIX 3aKOHOB
MaTeMaTUYCCKUX U
C€CTCCTBCHHBIX HAYK
JUIA peIICHU L
CTaHAAPTHBIX 3a/1a4
B




TEOpETUUYECKUE
MOJIOKCHHUS, TaK B
HOCSIILIKE MTPUKIATHON
XapakTep;

- HaXOJIUTh PelICHHE
3a1a4d WA
JI0Ka3aTeIbCTBO
TEOPEMEI;

- IPUBOJAUTH TIPUMEPHI
1 KOHTPIIPAMEPHI K
OCHOBHBIM
OTIpE/ICITICHUSIM H
TeopeMaMm Kypca
MaTEMAaTHKH
-CaMOCTOSTEIILHO
HCIT0JIb30BaTh
MaTeMaTHYECKHI
amnmapar,

cozep Kaluics B
JTUTEeparype 1mo
MIPUKIIAHBIM HayKaM,
pacCIIupsTH CBOM
MaTeMaTHYECKUE
MO3HAHMUS.

TPAaKTOPOB, & IMEHHO,
- pemaTh 3aJa4u, KaKk
WIITIOCTPUPYIOLIUE
TEOPETUYECKUE
MOJIOXKEHHUS, TaK U
HOCSILIUE
MIPUKIATHOMN
Xapakrep;

- HAXOJIUTh PELICHUE
3a/1a4y WK
JIOKa3aTeNnbCTBO
TEOPEMBI;

- IPUBOAUTH
MIPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OIpeNieNeHUsIM U
TeopeMaM Kypca
MaTeMaTUKH
-CaMOCTOSITEJILHO
HCIOJIb30BATh
MaTeMaTHYECKUN
anmnapar,
coeprKaluics B

obnactu
IKCILTyaTaI[n
aBTOMOOUIIEHN U
TPaKTOPOB, a
HMEHHO,

- pemark 3a7a4H,
Kak
WLTIOCTPUPYIOIIHE
TEOPETHYECKHE
[IOJIOXKEHHUS, TaK 1
HOCSIIUE
MIPUKIATHOMN
XapakxTep;

- HAXOJHUTh
pelieHne

3aa4y WU
JI0Ka3aTEeILCTBO
TCOPEMBEI;

- IPUBOJIUTH
MPUMEPHI U
KOHTPIPUMEPHI K
OCHOBHBIM
OTpe/IeTICHUSIM U
TeopeMaM Kypca

obactu
IKCILTyaTal[K
aBTOMOOMIEHN U
TPaKTOPOB, a
HMMEHHO,

- peaTh 3a1auu,
Kak
WLTIOCTPUPYIOLIHE
TEOPETHYECKUE
MIOJI0KEHHUS], TAK U
HOCSIIUE
MIPUKJIaIHON
XapakTep;

- HAaXOUTh
pelieHue

3aa4d WA
JI0Ka3aTeNbCTBO
TEOPEMBEI,

- IPUBOJIUTH
MIPUMEPHI U
KOHTPIIPUMEPHI K
OCHOBHBIM
OTIPECICHHUSIM H
TeopeMaM Kypca

nuTepaTrype 1o MaTeMaTHUKH MaTeMaTHKU
MIPUKJIaTHBIM -CaMOCTOATEIHHO -CaMOCTOSITENTLHO
HayKaM, paCliupsThb HUCIIOJIB30BAaTh HUCIIOJIb30BaTh
CBOM MaTeMaTH4eCKui MaTeMaTUYEeCKUI
MaTeMaTHUeCKHe amnmapar, amnmapar,
TIO3HAHUS. collepKaIuiicsa B COJIep KAIIHIICS B
JTUTEpaType 1o JATEPATYypE IO
TIPUKIIATHBIM TIPUKJIaTHBIM
HayKaM, HayKaM,
pacmupsTh paciupsTh
cBOH CBOH
MaTeMaTHUeCKHe MaTeMaTHYeCKue
IIO3HAHMU. IIO3HAHMU.
BJIAJETh OO0yuaromuiics He OO6yuatouuiicst OOGyuaroutumcst OO6yyaronuiics
BIIAJICET WJIH B BIIaJIeeT JIOTTYCKaIOTCS CBOOOHO
HeI[OCTaTO‘IHOI‘/'I CTCIICHU B HCIIOJIHOM 06'[)6Me n HC3HAYUTCIIbHBIC MPpUMCEHSACT
BIIQJICET: MPOSIBIISIET OmnOKH, MOJTyYeHHBIE
HaBBIKAMH TIPUMCHEHUS HEIOCTATOYHOCTD HETOYHOCTH, HABBIKH, B
OCHOBHBIX 3aKOHOB BJIaJICHUSI HAaBBIKAMU 3aTpyAHEHUS, ITOJTHOM 00beMe
MaTeMaTHIECKUX U paboTHI : YaCTUYHO BIIAJICET | BJIAJCCT HABBIKAMH
€CTeCTBCHHBIX HAYK JIJIS HaBBIKAMU HaBBIKaMU paboTHL: | paboTHL:
peanu3ayy IPOSKTHBIX MIPUMEHECHUS HaBBIKAMU HABBIKAMU
pelIeHwid B 00IacTH OCHOBHBIX 3aKOHOB MIPUMEHCHUS TIPUMEHEHHS

MPOEKTUPOBAHUA U
SKCIUTyaTaluu
aBTOMOOMIIEN U
TPaKTOPOB, @ UMEHHO,

- HaBbIKaMU pelIeHUs
BBIYMCIIMTEIIBHBIX 3a7a4;
- HaBBIKAMH pELIEHUs
3aJla4 Ha JI0Ka3aTeIbCTBO;
- HaBBIKAMH
JIoOKa3aTeIbCTBa
OCHOBHBIX TEOPEM;

- HaBBIKaMU ITOMCKa
peleHus 3aaa4 uiu
JI0OKa3aTesIbCTBA TEOPEM;

- MaTEMaTHYECKOM
CHMBOJIHKOM IS

MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK
IS

peanu3aru
MPOCKTHBIX

penieHuii B obiactu
MPOCKTHPOBAHUS H
JKCIUTyaTaluu
aBTOMOOMIIEN U
TPaKTOPOB, & IMEHHO,
- HaBBIKAMH PEUICHHUS
BBIYHCIIMTENBHBIX
3a7a4;

- HaBBIKAMH PEIICHUS
3a7a4 Ha
JI0Ka3aTeNbCTRO;

OCHOBHEIX 3aKOHOB
MaTeMaTU4YECKUX U
©CTECTBEHHBIX HAYK
JUTS peann3aiun
MIPOSKTHBIX
pelieHuii B
obnactu
MPOCKTHPOBAHUS H
IKCILUTyaTaI[u
aBTOMOOMIIEN U
TPaKTOPOB, a
HMEHHO,

- HaBBIKAMU
peleHust
BBIYHUCIIUTENBHBIX
3a7a4;

OCHOBHEIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBCHHBIX HAYK
JUTSL pean3ainu
MPOCKTHBIX
pelieHuit B
obnactu
MPOEKTUPOBAHHUSI U
IKCILTyaTaIl[HH
aBTOMOOMIEN U
TPaKTOPOB, a
HMEHHO,

- HaBBIKAMU
pelieHus
BBIYNCIIUTEIBHBIX
3a7ad4;




BBIPAKCHUS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX
OTHOILIEHUH 00HEKTOB;
-IEPBUYHBIMU HABBIKAMH
M OCHOBHBIMH METOJaMH
peteHus
MaTeMaTHYECKUX 3a1a4 U3
0OIIeHHKXEHEPHBIX 1
CIIELMAIILHBIX TUCLUILIAH
PO UITN3AITIH.

- HaBBIKAMU
JI0Ka3aTeNbCcTBa
OCHOBHBIX TEOpPEM;

- HaBBIKAMHM IIOMCKaA
pelieHus 3a1a4 uiu
JI0Ka3aTeNnbCTBa
TeopeM;

- MaTeMaTHIECKOM
CUMBOJIUKON JIJIT
BBIpAKCHUS
KOJIMYECTBEHHBIX K
Ka4eCTBEHHBIX
OTHOILIEHHH 00BEKTOB;
-ICPBUYHBIMHU
HaBBLIKAMU U
OCHOBHBIMH METOIaMH
pelieHus
MaTeMaTHYECKUX
3a1a4

13 OOIIEHHKEHEPHBIX
31

CIIeNMaIbHBIX
IMCIUIIINH
npodunnzanuy.

- HaBBIKAMH
penieHus

3aJa4 Ha
JI0Ka3aTeIbCTBO;

- HaBBIKAaMH
JI0Ka3aTeabCTBA
OCHOBHBIX TEOPEM;
- HaBBIKaMH ITOMCKa
pelieHus 3a1a4 uiu
JI0Ka3aTeIbCTBA
TEOpEM;

- MaTeMaTHYEeCKOM
CHUMBOJIUKOM JIJISI
BBIPAXKEHUS
KOJINYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOILICHUN
00BEKTOB;
-[IEpBUYHBIMHU
HaBBIKAMHU U
OCHOBHBIMH
METOJIaMH
pelieHus
MaTEeMaTHYECKHX
3aj1a4

u3
0O0IIeHHKEHEPHBIX
it

- HaBBIKAMU
peuieHus

3a1a4 Ha
JI0Ka3aTelIbCTBO;

- HaBBIKAMU
JI0Ka3aTeNbCTBa
OCHOBHBIX TEOpEM;
- HaBBIKAMH MOMCKA
pelIeHus 3a1a4 WU
JIOKa3aTeIbCTBA
TEOpeEM;

- MaTeMaTHYCCKON
CUMBOJIMKOM JIJIs
BBIPAXKEHHSI
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX
OTHOLLIEHUH
00BEKTOB;
-IIEpBUYHBIMU
HaBBIKAMH U
OCHOBHBIMH
METOJaMH
peuieHus
MaTeMaTHYECKHX
3a1a4

u3
00ILeMHKEHEPHBIX
31

CrHeUaIbHbIX CIeHAIbHBIX
JHCLMATUTHH JHCIUTUTHH
POGUITN3AIIH. poUIIH3AIIH.

4. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIUXCSA IO OCBOEHUIO

T CHUTIIMHBI

MeToanuyecKkue YKazaHud AJad 3aHSATHH JJEKIIUOHHOI0 THIIA

B X0J€ JCKIIMOHHBIX 3aHATHH O6yanOIH€MYC${ HGO6XOHI/IMO BC€CTU KOHCICKTHUPOBAHUEC

ydqeOHOro Marepuasna, oOpaliaTh BHHUMaHHE Ha KaTeropuu, (HOpMYyITUPOBKU, PACKPBHIBAIOIINE

COACPKAaHNUEC TEX HIIM HHBIX SIBIICHUH H nponeccoB, HAYYHBIC BbIBOAbI W IPAKTHYCCKUC

PCKOMCHAAalIUU. HCO6XO,Z[I/IMO 3a4aBaTh IMPCIIOAaBaATCIIIO YTOUHAIOMIUC BOIPOCHI C MLCJIbIO

YSICHEHHUSI TEOPETUYECKUX MOJI0KEHHUN, pa3pelIeHUs] CIOPHBIX CUTYalUN.

[enecooOpa3Ho nopabaTbiBaTh CBOW KOHCHEKT JIEKIIHUH, JIeJasi B HEM COOTBETCTBYIOILIUE

3allCH U3 OCHOBHOM U JONOJIHUTEIBHOM JINTCPATYPHI, pCKOMeHHOBaHHOﬁ npenogaBaTciieM U

MPeyCMOTPEHHOHN y4eOHOM mporpaMMon AUCIUITITHHBL.

MeToanuyeckne yKa3aHusl ISl 3aHATHI CeMHHAPCKOro (NMPAKTHYeCKOro) THIA.

[TpakTHyeckue 3aHATUS MO3BOJSIOT pa3BUBaTh y OOY4YaOIIErocs TBOPUYECKOE TEOPETUYECKOE

MBINIJICHUC, YMCHHE CaAMOCTOATCIBHO U3Yy4YaTb JIMTCPATYPY, AHAIU3UPOBATHL IMPAKTUKY; y4daT

YE€TKO (I)OpMyJ'II/IpOBaTL MBICJIb, BCCTH AOUCKYCCHIO, TO €CTb MMCKOT HCKIIOYUTCIIBHO Ba’XHOC

3HAYCHUE B PA3BUTHUH CaMOCTOATCIIBHOT'O MBIIIJICHUA.




IlonroroBka K NpPaKTHYECKOMY 3aHATHIO BKIKOYaeT nABa dtama. Ha nepBoM srame
00yJaromuicss MIaHUPYET CBOIO CAMOCTOSTENBHYIO PalbOTy, KOTOpas BKIIOYAET: YSCHEHHE
3aJaHisl HA CaMOCTOSTEIbHYIO paboTy; moaOOp OCHOBHOH M JIOTOJIHUTEIBHOW JIUTEPATYPHI;
COCTaBJICHUE IUIaHa pabOThl, B KOTOPOM OINpPENENSIOTCS OCHOBHBIE IIYHKTBI IpPEICTOsAIIEH
noarotoBku. CocraBieHue IUIaHa AUCUUILUIMHUPYET U MOBBIIAET OPraHU30BaHHOCTh B padoTe.
Bropoii sTan BKJIIOUAET HENOCPEACTBEHHYIO IOATOTOBKY K 3aHATHIO, KOTOpas HAYUMHAETCS C
U3y4EHHsI OCHOBHOW U JIOTIOJIHUTENbHOU uTepatypsl. Ocoboe BHUMaHHE MTPH TOM HEOOXOTUMO
0o0paTuTh Ha COJIEP’KAaHUE OCHOBHBIX ITOJIOKEHUI U BBIBOJOB, OOBSCHEHHE SIBJICHUN U (aKTOB,
YSICHEHHE IPAKTUYECKOrO IPUIIOKECHHS PAacCMAaTPUBAEMBIX TEOPETHMYECKHX BONpocoB. Jlamee
ClIelyeT NOJArOTOBUTh TE€3UCHI JUUIsl BHICTYIIJIEHHUH 110 BCEM y4€OHBIM BOIPOCAM, BBIHOCUMBIM Ha
IIPAKTUYECKOE 3aHATUE WIH 10 TEME, BBIHECEHHON Ha JUCKYCCHUIO (KPYIJIBIH CTOJ), IPOIyMaTh
IPUMEPBI C LIEbI0 00eCIeYeHUsI TECHOM CBA3HM M3y4aeMOM TeMbl ¢ peanbHOH KU3HbI0. ['0TOBsCH
K JIOKJIaJly WJIM BBICTYIUIEHHUIO B paMKaX HHTEPAKTUBHOM GOPMBI (AUCKYyCCHUs, KPYTIIBIHA CTOI), TIPU
HEO0OXOUMOCTH CJIEyeT 00paTUTHCS 3a OMOILBIO K IIPEN0JIaBaTENIo.

[lpu pemenun 3amad HYKHO OOOCHOBATh KaKIBIA OJTall pEHICHUS HUCXOIs U3
TEOPETUYECKUX IOJIOKEHUI Kypca. Eciu CTyIEHT BUINUT HECKOJIBKO IIyTEH PELeHUsi, TO OH
JIOJDKEH CPaBHMUTH UX M BbIOpaTh M3 HUX camblil aydmuii. [Tone3no 10 Havaia BeIMMCICHUN

COCTABUTb KPAaTKW IUIaH PELICHHUS.

Pemenus 3a1ay v npuMepoB cieyeT u3iaratb NoApoOHO, BEIUMCIICHUS paclionaraTh B
CTPOTOM MOPSAKE, OTAEIIAS BCIIOMOraTENIbHBIE BBIYUCICHUS OT OCHOBHBIX. YEpTEKHU MOXKHO
BBITIOJIHATH OT PYKH, HO aKKypaTHO M B COOTBETCTBHMHM C JAHHBIMU ycloBUAMHU. Ecin ueptex
TpeOyeT 0co00 TIIATEIBHOTO BBIIIOJIHEHUS (HalIpUMep, MpH rpaduueckoil MpoBepKe perieHus,
MOJIYYEHHOTO IYTEM BBIYMCIIEHUI), TO CIEAYET IMOJIb30BaThCs JUHEHKOM, TPAHCIIOPTUPOM,

JICKAJIOM U YKa3bIBATb Macirao.

[TomyueHHBI OTBET ClEIyeT MPOBEPATh CIIOCOOAMH, BBITEKAIOUIMMH W3 CYIIEeCTBa
naHHOM 3amaun. Ecnm, Hampumep, pemasach 3a7adya ¢ KOHKPETHBIM (U3HUYECKUM WITH
T€OMETPUUYECKUM COJIEp)KaHUEM, TO TOJIE3HO, MNPEXKIEe BCEro, MPOBEPUTH Pa3MEPHOCTH
Moy4yeHHOro otBeTa. llone3HO TakXke, €clii BO3MOXKHO, PEIIMTh 3aJady HECKOJbKUMU

crocodamMu u CPaBHUTH MOJIYYCHHBIC pE3YJIbTATHI.

Pemenue 3amad onpeneneHHOro THUMA HYXKHO MPOJOJIKATh O MPUOOPETEHUs: TBEPJBIX

HAaBBIKOB B UX PCIICHUMU.



