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1. IEJIM U 3AJJAYHN OCBOEHUSA JTUCIUITJIMHBI

K ocHOBHBIM OeiisiM  OCBOCHHS AHUCHUIIIIMHBI «MaTeMaTUUeCKHU aHaJIA3» ciIeayer
OTHCCTH.

L4 (bOpMI/IpOBaHI/IC JUYHOCTU CTYACHTA, €r0 HHTCIUICKTA MW YMCHHA JIOTHYECKU H
AITOPUTMUYCCKU MBICIINTD,

® 3HAaKOMCTBO C q)yHﬂaMeHTaJIBHBIMI/I MCTOdaMHU UCCIICAOBAHUA, aHAJIN3a U IIPUMCHCHUA
MATEMAaTHYCCKUX MOI[GJIGfI JJI1 OCHKU COCTOSIHHSA U IMIPOTrHO3a pa3BUTUA SIBIICHUH U IMponeccCoB.

K ocnoBHBEIM 3agadyaM OCBOCHHA AUCHUIIIIMHBI «MaTtemMaTHyeCKHi aHaJIM3»» ciIeayer
OTHECTH.

- Pa3BHUTHUC HABBIKOB MAaTEMATUYCCKOT'O MBIIIJICHUSA CTYACHTOB,

- OBJIAICHUC MCTOAOB UCCJICAOBAHUSA U PCIICHHUA MAaTCMAaTUYCCKUX 3a/1a4;

- BBIpa60TKa Y CTYACHTOB YMCHHS CAMOCTOATCIIBHO pACHIUPATH CBOHM MATECMATHUYCCKUC
3HaHUA,

- Pa3sBUTHC HaBBIKOB HCIIOJIBb30BaHHUA MAaTEMAaTHYCCKHUX MCTOA0B u OCHOB

MaTeMaTU4YCCKOro MOoACJIMpPOBaHU B HpaKTH‘ICCKOﬁ JACATCIIbHOCTH.

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIHON
INPOI'PAMMBI
Jucnunnuaa «MareMaTu4ecKuil aHaJIu3» sABIIeTCS YacTbio Monyis «Maremarnueckue
U €CTECTBEHHO-HayuyHble AMCLUUIUIMHBI» M OTHOCUTCA K JTUCHMIUIMHAM O0S3aTeNbHOM uacTu
6moka b1 «/luctunmunsl (Moaynn)y yuyebHoro miaHa, corinacHo @I'OC BO nns HanpaBiieHUs

noarotoBku 38.03.04 «["ocynapcTBEHHOE U MYHULIMIIATBHOE YIIPABICHUEY.



3. IIEPEYHEHb IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHHSA IO JUCIMIIVIMHE (MOAYJI0), COOTHECEHHBIX C

WHINKATOPAMHU JOCTUXKEHASA KOMIETEHIIAIA

Kox 1 HauMeHOBaHHe Koa n HauMeHOBaHUe HHAUKATOPA
KOMIIeTeHIINH pocTikenus kommnerennuu (MJIK)

IInanupyemsble pe3yJbTaThl 00y4eHHs

NYK-1.1. Ananusupyer 3agady, BbIICTAL €€
0a30BbI€ COCTABIISIOLIHE.

YK-1 Criocoben NVYK-1.2. OcymectBiser NOUCK, KPUTUYECKU
OCYILIECTBIISATH MOUCK, OllCHMBaeT, o0000LIaeT, CUCTEMATU3UPYET U
KPUTHUYECKHI aHaIN3 U pamwxupyer uHpopManuio, TpeOyemyro Ui
CUHTE3 UH(pOpMaIH, peleHus IOCTaBICHHOW 3a0a4H.

MPUMEHSATh CUCTEMHBIN NYK-1.3.  PaccmarpuBaer W mpeajaraet
MOJAXOJI JAJIsl PEeLeHUs paluroHaIbHBIC BapUAHTHI perieHus
MOCTaBIICHHBIX 3a7a4 MOCTABIICHHOW 3a/layM, HUCIOJIb3ysSd CHUCTEMHBIN

noaxoa, KPpUTUUCCKHU OLCHUBACT UX AJOCTOMHCTBA
Hn HEOOCTATKU.

3HaTh: OCHOBHI 1M (HEPEHIINATBHOTO U HHTETPAIbHOTO
WCUUCIICHUS ¥ TEOPHUIO PSI0B, HEOOXOJMMBIE JUTS 3a1a4 aHAN3a
OKPYXKaIOIIEro MUpA.

YMeTh: HCHONB30BaTh  METOABI  TU(PQPEPEeHINATBLHOTO U
MHTErPAIbHOTO NCYUCIICHHS ¥ TEOPHUIO PSAIOB JUIS aHAIH3A 3314
poheCCHOHATTLHON IeATEIIEHOCTH.

BJ'IaZ[eTb: HaBbIKaMHU ITPUMCHCHU A MaTEMAaTUYCCKOTI'O aIrlrapara
IJIL OCYIICCTBIICHU HpO(i)CCCI/IOHaJ'ILHbIX 3aaa4.




4. CTPYKTYPA ¥ COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O6beM IMCUMILTHHBI M BUJBI Y4eOHOH padoThl

Buabl yueOHoii padoThl

O0BeM B yacax

OO0mmas TpyA0eMKOCTh TUCITUTLUIMHBI

144 (4 3a4eTHBIX eUHMIL)

KonTakTHas pabota oOyuaromuxcs ¢ 20
npenojiaBaresieM (BCEro)

AynutopHas pabota (Bcero), B TOM YHCIIC: 20
Jlexknnu 8
CeMuHapbl, IPaKTUYECKUE 3aHATUS 12
JlaGopaTopHbie pabOThI }
Bneaynuropnas padota (Bcero): 124
B TOM YHCIIE: -
KOHCYJIbTAIHSI 110 TUCIUILIIHE

CamocrosTenpHas pabora o0yqaronmxcs (Bcero) 124
Bua npomexyTo4HON arTecTalnu JK3aMeH

oOyuaromerocs




4.2 TemaTnuyeckuii MJIaH y4eOHO U CHUNIHHBI

HaumeHoBaHue pa3jiesioB U Buabi yueOHo# padoThl, BKJIHYAs CAMOCTOSATEIbHYIO padoTy o0yyaomuxcsa | Kommerenuuun
TEeM U TPYI0EMKOCTbH (B Hacax)
Bcero N3 uux Camocrositeabn | KypcoBasi | KonrpoJubHas
ayJAUTOPHbIE asi pabora padora padora
o 3aHATHUSA
& Jla6opar | IIpakTt
= OpHBIE HYECCK
E padoTbl | me/ceM
E HHApC
= KHe
q 3aHAT
us
Tema 1 «IIpenen yucinoBoit 1 23 1 - 2 20 - - YK-1
MOCJIEI0BATEIBbHOCTH U MPEE
G YHKITII
Tema 2 «J/IuddepeHunaibHoe 1 24 2 - 2 20 - - YK-1
ucyMciaeHnue QyHKIMU OJHON
IIEPEMEHHON
Tema 3 «HTErpaIbHOE HCUUCIICHHE 1 24 2 - 2 20 - - YK-1
(GyHKIIUU OJTHOW NEPEMEHHOI»
1 23 1 - 2 20 - - YK-1
Tema 4 «OyHKIMH HECKOJIBKUX
MIEPEMEHHBIX.»
Tema 5 «Hucnosle u GpyHKIMOHATBHBIE | 1 23 1 - 2 20 - - YK-1
PAIBI
Tema 6. «/luddepennmanbabie 1 26 1 2 24 - - VK-1
ypaBHEHUS»
Hroro no nucuuninge 144 8 - 12 124 B B -




4.3 ConepxaHue TMCUMILTHHBI «MaTeMaTHYeCKUI aHAJIU3» M0 TeMaM

Tema 1 «IIpexes 4uCJI0BOM MOCIET0BATEIbHOCTH U NMpeaes PyHKIMI)

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

I[IpakTHyeckoe 3aHATHE

Pemrenue 3agad. BrinmosHeHue kelc-3aaanust

Tema 2 «/IluddepennnanbHoe ucHUcIeHUe (PYHKIMU OHOI epeMeHHO»
[IpousBognass ¢yHkiuu. ['eomMeTpuyecknii M MEXaHWYECKUM CMBICI IPOU3BOIHOM.

OcHOBHBIC TIpaBWiIa H (POPMYJBI BBIYMCICHUS TPOM3BOAHBIX. JluddepeHnupyemocts u
muddepennman. [TpousBonusie 1 muddepeHransl BICIUX MOPaKoB. OCHOBHBIE TEOPEMBI
mupdepernmansaoro ucuucienus. [Ipasuwno Jlonuramsa. ®@opmymna Teiopa ¢ OCTaTOYHBIM
yieHoM B ¢opme Ileano m B ¢opme Jlarpamxka. YCIIOBUS IMOCTOSIHCTBA U MOHOTOHHOCTH
byakun. Okctpemym  ¢GyHkiuu. HeoOxomumble yClIoOBHS U JOCTaTOYHBIE  YCIIOBUS.
HccnenoBanue BoIMykiaocTd ¢yHkuuu. Touka mepernda. Acumntorsl GpyHKIui. O0mas cxema
uccrnenoBanus (PYHKIIMH U TIOCTPOCHUS ee rpaduka.

IIpakTH4yeckoe 3aHsATHE

Penrenue 3anau. BeinonHeHue Keiic-3aqanus

Tema 3 «MHTErpasibHOEe HcuKMcIeHHe QYHKIMU OHOM IepeMeHHOo»
[lepBooOpaznas u HeompeaeneHHbId wuHTerpaid. OCHOBHBIE CBoOiicTBa. MeTombl

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

WuTerpan ¢ nepeMeHHbIM npeaenoM uHTerpupoBanus. ®opmyna Herotona — JleliOHuna.
ITpunoskeHus ONpeesIEeHHOr0 HHTErpaia B reOMETPUN U MEXaHUKE.

Heco6cTBeHHBIE MHTErpalIbl, X OCHOBHBIE CBOICTBA.

IIpakTnyeckoe 3ansATHE

Pemenne 3amad. BeinonHenue kenc-3a1anus

Tema 4 «DyHKIIMH HECKOJIBKUX NePeMEHHbIX.»
OyHKIMS HECKOJIbKMX TepeMeHHbIX. lIpenen u HempepbiBHOCTh. OCHOBHBIE CBOWCTBA

HenpepbIBHBIX QyHKuMA. YacTHble mpousBoaHble. [lomueiii quddepenunan. [IpousBoanas mo
HanpasieHuto. ['paguent. KacatenbHasd k kpuBoi. KacarenbHas IIIOCKOCTH W HOpMalb K
MOBEPXHOCTU. YacTHble MPOU3BOAHBIE M TMOJHBIE AU(QepeHnransl BRICHIMX TOPSIKOB.
®opmyna Teitmopa. HesBHo 3amanubie ¢yHkuuu. uddepennupoBanne HESIBHO 3aJaHHON
byHKIMH. OKCTpeMyM (YHKIMU HECKOJbKUX IepeMeHHbIX. HeoOxoaumble M JOCTaTOYHBIE

YCJI0BUS SKCTpEMYyMa.



IIpakTHyeckoe 3aHATHE
Pemtenue 3agad. BrinmoaHeHne kelc-3aaaHus

Tema 5 «YucsioBbie M GyHKIUOHATBHBbIE PSAbDY
Yucnossle psaabl. CxonuMocTh U cymma psijga. HeoOxonumoe yciaoBHE CXOJIMMOCTH.

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

OyHKIMOHaNbHbIE psabl. O0nacTh cXoAUMOCTH. DYHKIMOHAIbHBIE CBOICTBA CYyMMBI
psaaa. Crenennsle panapl. Pagnyc cxonumoctu. @yHKIIMOHAIBHBIE CBOMICTBA CYMMBI CTETIEHHOTO
psna. Pasnoxenue QyHkiumii B cremennsie psanasl. Psapr Teitnopa. Ilpumenenue creneHHBIX
Ps10B B IPUOIMIKEHHBIX BBIYMCICHUSX.

Tpuronomerpuyeckue psanel. Psaasr @ypoe. Paznoxenuwe ¢ynkumii B pan Dypse.
["apmonnueckuii ananus. OproroHanbHas cucreMa QyHkiuil. O6o0menHsslit psag @ypoe

IIpakTH4Yeckoe 3aHATHE

Pemenue 3anau. Beinonnenue kelc-3aganus

Tema 6. «InddepenuuaibHbie ypaBHEeHUD)
Huddepennnansapie ypaBHEHUs1 iepBoro nopsiaka. 3agada Komu. OOmiee pemenne u

oOmumi wuHTerpan. OcoOble pemeHus. YpaBHEHHs C pa3lIesOLUMHUCI IePEeMEHHBIMH,
oJHOpoaHble AupdepeHLnanbable ypaBHeHUs. JIuHeliHble ypaBHEHHs. YpPaBHEHUS B IOJIHBIX
muddepennmanax. JuddepeHnuanbapie  ypaBHEHHs BBICHIMX IOPSJIKOB, JIOIMYCKAIOIIHE
MOHM)KEHUE MOPsIIKa.

JIuneitnble ogHOpOAHBIE NU(pdepeHnaNbHble ypaBHEHHs N-oro mnopsaka. JIuHelHble
HEOJHOpOoAHble aupdepeHInaNbHble  ypaBHEHHs N-oro mopsjaka. Merox — Bapuanuu
MIPOU3BOJIBHBIX TOCTOSAHHBIX. JIWHENHBIE OIHOpPOAHBIE IH(QepeHInanbHble YpPaBHEHHS C
MOCTOSTHHBIMU KO3(dunmentamu. JluHeiiHble HeoHOpPOAHbIE nuddepeHnaNIbHbIe YpaBHEHUS
N-0ro nopsjaka ¢ NOCTOSHHBIMU KodpduuuenTamu. Pemenue nuddepeHnnanbHpIX ypaBHEHUH B
CTENEHHBIX pAgax. Meron HeomnpeneneHHbIX Ko3(duuueHToB. YUCIeHHbIE METOJbl PELIeHUs
mubdepeHIMaTbHbIX ypaBHEHUH.

CucreMbl 0OBIKHOBEHHBIX U] epeHnanbHbIX ypaBHeHH. OCHOBHBIE OHATHS. 3adada
Kommu u kpaeBas 3amauya. PemieHne JMHEWHBIX OJHOPOJHBIX M HEOJHOPOJHBIX CHCTEM
OOBIKHOBEHHBIX (P PepeHIInanbHbIX YPAaBHEHUH ¢ TOCTOSSHHBIMU K03 (puiineHTamu.

IIpakTnyeckoe 3ansATHE

Pemenne 3agad. BrimosHeHne Kelc-3aaaHus

4.4. IlpakTH4yeckas NOAroTOBKA

IIpakTHyeckas MOATOTOBKA peAJM3yeTcs MyTeM MNPOBEACHUS NMPAKTUUYECKUX 3aHITHH,

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



CBSI3aHHBIX ¢ OynyIien mpodeccuoHaIbHOM NeITeTbHOCTHIO.

O0beM 3aHaTHI B (hOpME TPAKTUIECKON TOJTOTOBKU COCTaBIseT 12 yacos.

Bua 3ansaTus Tema 3aHsaTHSA KoanuecTBo ®opma Koampl
qgacoB l'[pOBe)]eHI/Iﬂ KOMIIETCHIUN
[Ipaktuueckoe | Tema 1 «lIpenen uncnoBoit 2 Pemenue 3agau. VK-1
3aHsaTue 1 IIOCJIEAOBATEIBHOCTH U Brmmonnenue
npeaes QyHKIIN KeHc-3a1aHust
[Ipaktnueckoe | Tema 2 2 Pemenue 3amauy. VK-1
3aHsTHE 2 «Auddepennnanpaoe Boinonnenue
rcyucieHue QyHKIUNA KeHc-3a1aHust
OJIHOUM MEPEMEHHOI
[Ipaktuueckoe | Tema 3 «MHTErpanbHOE 2 Pemenue 3agauy. YK-1
3aHATHE 3 UCYHCIICHUE (PYHKIIHH Brmmonnenue
OJIHOM MIEPEMEHHOI Kelic-3agaHus
ITpakTHyeckoe 2 Pemenue 3amau. YK-1
P Tema 4 «DyHKUIMH a
3astue 4 Brmonnenue
HECKOJIBKUX ITEPEMEHHBIX N
KeHc-3a1aHus
[TpakTryeckoe 2 Pewienue 3amau. VK-1
Tema 5 «HucnoBele 1
3aHATHE 5 Brimosnnenne
(GYHKIIMOHATIBHBIE PSIIBI» .
Kelc-3a1aHust
[TpakTaeckoe | Tema 6. 2 Pemenne 3agau. VK-1
3aHsATHE O «nddepennumanpabie Brmmonnenue
YPaBHECHUS» Keic-3a1aHus

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(l)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

yYMEHUH 00y4arouuxcs;
- yrayOJIeHHs U pacIiupeHHsl TEOPETUUECKUX 3HAHUN CTYJEHTOB;
- (QopmMupoBaHUS YMEHHH HCIOIB30BaTh HOPMATUBHYIO, IPAaBOBYIO,

JAOKYMCHTAIUIO, yqeGHon U CIICHUAJTIBHYIO JIUTCPATYPY,

CIPaBOYHYIO

- Pa3BUTHA TTO3HABATCIIBHBIX CIIOCOOHOCTEH M aKTHMBHOCTHU o6yan01u14xc;1: TBOp‘-ICCKOﬁ




UHUIMATHBBI, CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH, OpPraHM30BAaHHOCTH; (HOpPMUpPOBAHHE
CaMOCTOSITEJIbHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, COBEPIICHCTBOBAHHUIO U
CaMOOpraHu3aluH;

- Pa3BUTHIO UCCIIEI0BATEIILCKUX YMEHUN CTYJEHTOB.

TexHonorus opraHuM3alMyd  CcaMOCTOSTENbHONH paboThl  OOYYarOLIMXCS  BKIIOYAET
UCIIO0JIb30BaHUE HH(OPMAIIMOHHBIX U MaTEPUATBHO-TEXHUUYECKIX PECYypCOB (puinana:

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

-ayIUTOPUH JUIs CAMOCTOSATEIILHON paboThI.

[lepen BBIOTHEHHEM OOYYAIOUIMMUCS BHEAYTUTOPHON CaMOCTOSTENBHONW pabOTHI
IIPENOaBaTellb 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 Bpemst BeImonHeHUs 00y4YarOIIMMUCS BHEAYAMTOPHOW CaMOCTOSITETIBHON PabOTHI U
npd HEOOXOAWMOCTH TPEnojaBaTelb MOXKET IPOBOAUTh WHAWBUAYAIBHBIE W TPYIIIOBBIC
KOHCYJIbTALUH.

CamocrosaTrenbHas 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 MaTEPUAIIOB.

@DopMBbI KOHTPOJISI CAMOCTOSATEIBHON pabOTHI:

-IIPOCMOTP U IIPOBEPKA BBIMOIHEHHS] CAMOCTOSATENBHON padOTHI MPEI01aBaTENEM;

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

-00Cy)XJIeHHE Pe3yJIbTaTOB BINOJIHEHHON pabOThl Ha 3aHATUH;

-IPOBEJIEHNE THCBMEHHOTO OIPOCa;

-IIPOBEJIEHNE YCTHOI'O OIpOCa; OpraHu3aluss W NPOBEICHHE HWHAUBUIYAIBHOIO
cobeceI0BaHus;

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



5. OueHoyHble MaTEePHUAJbI MO TUCHMUILINHE
@OH/ OLEHOYHBIX CPEACTB MO AUCHMUIUIMHE (MOAYIIO) BKIIOYAET OLEHOYHbIC
MaTepUalIbl, HAIIPABJICHHBIE HA TPOBEPKY OCBOCHMS KOMIIETEHLIUMI, B TOM YUCJIE 3HAHUMN, YMEHUI
1 HaBbIKOB. DOH]I OLIEHOYHBIX CPEACTB BKJIOYAET OLICHOYHBIE CPEJICTBA TEKYILEr0 KOHTPOJS U
OIICHOYHBIE CPEICTBA MPOMEKYTOYHOM aTTECTAINU.
@DOHJT OIEHOYHBIX CPEACTB Mo auciuiuinHe mnpuBenéH B [lpunoxenun 1 (doHnI

OLIGHOYHBIX CPEJCTB) K pabodeld mporpaMMe AUCIUILINHBL.

6. YueOHO-MeTOAHYECKOE U MATEPHAIbHO-TEXHUYECKOE olecniedeHne TUCIUTNIMHBI
6.1  Ilepeuenp y4yeOHBIX H3AaHUHN U YU€OHO-METOIUYECKUX MATEPUAIIOB JUISI OCBOCHUS
JVCLIATUTHHEI

OcHOBHas JIUTEpaTypa:

1. boromonos, H. B. Maremaruka : yue6Huk g ByzoB / H. B. boromonos, I1. 1.
Cawmoiinienko. — 5-e u3., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2022. — 401 c. —
(Beicuiee obOpasoBanume). — ISBN 978-5-534- 07001-9. — Tekct : 2ieKTpOHHBIH //
OopasoBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/468633

2. CyxotuH, A.M. Breiciiass marematuka. AJIbTCpHATHBHAs  METOJOJIOTHS
npernoaaBanus : yueOHoe mocobue st By30B/ A. M. Cyxorun, T. B. Tap6okoBa. — Mockaa :
WznarensctBo FOpaiit, 2022. — 223 ¢. — (Bricmee oOpazoBanue). — ISBN 978-5-9916-6517-
9. — Teker : onekrponHwlid // OOpa3oBarenpHas 1atdopma FOpadt [caiit]. —

URL: https://urait.ru/bcode/490251

3. [[Iumaues, B. C. Bricmas marematuka. [lomnsiii kypc B 2 1. Tom 2 : yueOHUK s
By30B/ B. C.IllumaueB ; mox penakmueit A. H. TuxonoBa. — 4-e¢ wu3n.,, WCOp. U JOI. —
Mocksa : M3znarensctBo HOpaiit, 2022. — 305 c. — (Beiciiee oOpa3osanue). — ISBN 978-5-
534-07891-6. — Texcr : snexTpoHHbId // OOpa3oBatenvHas miardopma IOpaiit [calfT]. —

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

4. Byrpos, f. C. Beicias marematuka B 3 1. T. 1. JluddepenmansHoe u UHTETpaIbHOE
ucuncienue B 2 kH. Kuura 2 : yue6nuk amst By3os / 5. C. Byrpos, C. M. Hukonbckuii. — 7-¢
u3f., crep. — Mocksa : M3natensctBo HOpaiit, 2022. — 246 c¢. — (Beiciee obpa3oBanue). —
ISBN 978-5-534-02150-9. — Tekcr : snekrponHbid // OOpa3zoBarenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/491316

5. Byrpos, . C. Boicmas matematuka B 3 1. T. 2. DneMeHTHl JIMHEHHON anreOpbl u
aHaTUTHYECKOW reomeTpu : yueOHuk Juis By3oB/ . C. byrpos, C. M. Hukonbckuit. — 7-¢

u3M., crep. — Mocksa : M3narensctBo IOpaiit, 2022. — 281 ¢. — (Bricmiee oOpa3oBaHue). —


https://urait.ru/bcode/468633
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

ISBN 978-5-534-03009-9. — Tekcr : anekTponssiid // O6pa3oBarenbHas miatdopma HOpaiit
[caiit]. — URL.: https://urait.ru/bcode/488877

6. Hynaes, A.C. Cneuunanbubie ¢yHkiuu B 2 4. Yacte 1 : crnpaBoyHHK aisi BYy30B /
A. C. lynaes, B.W. lllnerukoB. — MockBa: HW3nmatensctBo FOpaiit, 2022. — 417 c.—
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-07664-6. — Tekcr : 2ieKTpoHHBIA //

Oo6pasoBarenbhas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/492233

7. Kopuuenko, H. A. Bricmas maremaTtnka : ydeOHO-MeToauueckoe mocobue / H. A.
Kopuuenko. — Mocksa : PYT (MUUT), 2019. — 76 c¢. — Tekct : amekTpoHHbli // Jlansb :
anekTpoHHOo-Onbmoreunas cucrema. — URL.: https://e.lanbook.com/book/175718

JlonojaHHUTEeNbHAsA JUTEPATYPA:

1. KommnekcHsle umcnaa : ydeOHO-MeToAmueckoe mocobue / cocrtaBurens H. B.
CrapkoBckas. — Bomnornma : BIMXA wum. H.B. Bepemaruna, 2015. — 54 c.— Tekcr:
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/130711

2. bynun, A. W. OObikHOBeHHBIE auddepeHnnanbHble ypaBHEHUS M HUX TMPHIOKEHHS !
yuebHoe mocobue / A. U. bynun. — Kypck : Kypckas 'CXA, 2015. — 253 c.— Tekcr :
3JICKTPOHHBIN // Jlanb : AICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

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

HHTepHET pecypcehl:

1. http://eek.diary.ru/p48574979.htm — s1eKTpOHHBIIA afpec caiiTa MO0 MaTeMAaTHKe.

2. http://eek.diary.ru/p48039823.htm — 37eKTPOHHBII aJpec caiTa o0 MaTeMaTHKE.

3. http://eek.diary.ru/p67723918.htm — >neKTPOHHBIH ajpec caifTa Mo MaTeMaTHKe.
Menmnamarepuans:

1. XKuzup 1o 3akoHam Martematuku | Bompoc wnaykm // Hayka 2.0 @ —
https://youtu.be/47yKt4xy7iM

2. MOXHO JIM JOBEPATH MATEMATUKE? | 1Q // SciOne —

https://youtu.be/ZTZjFzZ8HPUM

3. Bcé mnpo mnpsMoyronbHbl TpeyroiabHMK 3a 15 wmwuHyr // bopuc TpymuH —

https://youtu.be/AY c2zwzH6dw

4. Bcé npo paunmonaneHpie uymcna 3a 10 wmumayr //  bopuc TpymmH —

https://youtu.be/gvRk8Y 1yHJI

5. I[eKapTOBBI KOOpAWHATBI Ha IIOCKOCTH. Paccrosnaue MCXKIAY TOYKaMHU /l BHI[CprOKI/I

Mmatematuku — https://youtu.be/aGenWtWQV1s

6. Koopaunarte! Ha tutockoctu // [lasen bepmos — https://youtu.be/zXashxzT87Q



https://urait.ru/bcode/488877?utm_campaign=rpd&utm_source=web&utm_content=8e97a8eb8bd88e0d065fd4f2bd6beb0d
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
http://eek.diary.ru/p48574979.htm
http://eek.diary.ru/p48039823.htm
http://eek.diary.ru/p67723918.htm
https://youtu.be/47yKt4xy7iM
https://youtu.be/ZTZjFz8HPUM
https://youtu.be/AYc2zwzH6dw
https://youtu.be/qvRk8Y1yHJI
https://youtu.be/aGcnWtWQV1s
https://youtu.be/zXashxzT87Q

7. MmuoxectBa. YucnoBeie mons // CynmommatoB Cepreét  BmagumupoBny —

https://youtu.be/bKtQ5EJ X Aec

8. MHoecTBO JEHUCTBUTENBHBIX qucel // Bopuc Tpymun —
https://youtu.be/6hwENpQgKPO
9. Cuctemsl koopaunar // dU / dV stud — https://youtu.be/TFg2wkcZi08

10. Teopema Iludaropa // Markyner-npuBer! :: Aumnekceii CasBareeB m Ko —

https://youtu.be/XdcBWWFURAS

11. [Mousitue umcna. Yacte 1. Harypanbubeie umcna. Ilensie umcma // InternetUrok.ru —

https://youtu.be/EBv4v1iODG1E

12. [Tonstue uymcnma. Yactp 2. Jlpo6u. Pammonaneneie uncna // InternetUrok.ru —

https://youtu.be/0Zu6hZxtPD8

13. Brruncnenune ompenenutens mnpu nomouu mnepecraHoBok // IlaBen IllecromamoB —

https://youtu.be/\WvIgKvCKxJ4

14. Kak Bpruamcnare ompenenurenu 2 u 3 mopsakoB? // Bumeoypokum MareMaTuku —

https://youtu.be/rugkk5-zYTo

15. MatpuuHblii MeTOA pelieHust cucteM NuHeiHbIx ypaBHenuid // [laBen IllecromanoB —

https://youtu.be/SsvQY -ttBOk

16.  Metox laycca pemenus cucteM imHeiHbIX ypaBHenuid // IlaBen IllectomamoB —

https://youtu.be/evDUmzR5T X0

17. Meton T'aycca pemnenust cucteM nuHelHbIX ypaBHenuit 2 // IlaBen IllectomamoB —

https://youtu.be/sS87yjF-7Ew

18. Meton Kpamepa pelieHust cucTeMbl JIMHEHHBIX ypaBHEHUH / Bupeoypoku mareMaTtuku

— https://youtu.be/0iig32aUgBw

19.  Ooparnas marpuua // ITaBen Bepaos — https://youtu.be/MjSQzo7dXok

20. Omnpenenutens Matpuiibl // ITaBen bepaos — https://youtu.be/k5fPjn0IVSE

21.  Tlpocreitmue nunelinsie ypaBaenus // IlaBen bepaos — https://youtu.be/3MfoO0fpHPzM

22. Cucrembl nuHeiHbIX ypaBHeHuil // CypomnaroB Cepreid BnagumupoBuu —

https://youtu.be/Bfaz6Cy32CA

23. Cucremsl JUHENHBIX YpaBHEHUM // [TaBen [IlecTonanos —

https://youtu.be/SriCnsNQpwY

24, Kanonuueckuii BuJ KpuBOM 2 (BTOPOro) Mopsiika JOCTYMHO M Ipocto // Beicmias

MareMaTuKa JOCTYITHO u pocto — https://youtu.be/wDWSJIwrAQIE

25.  JlexaproBa cuctema koopauHnat // ITaBen lllecromanos — https://youtu.be/40txOsyckhA

26.  VYpaBHeHue mpsMoil Ha rutockoctu // Bumeoypoku maremaruku — https://youtu.be/-0E-

5uRworY


https://youtu.be/bKtQ5EJXAec
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

217. VYpaBHEHHE  TIPSAMOMN: meron  Tpéx  Touek //  Ilaem  bepmoB  —

https://youtu.be/KKammaopXk8

28.  VYpaBuenuss mnpsmod Ha 1iockoctd // CynommatoB Cepreit BmagumupoBny —

https://youtu.be/kl708d-WpRo

29. Omnunc, mapabona u runepboma. Konwueckue ceuenmss // bopuc Tpymwmn —

https://youtu.be/gTzbHGuwY KO

30. bunom Hreiotona // Markyner-npuBer! :: Anekceit CaBBateeB u Ko —

https://youtu.be/Y XY QmxLDtMw
31.  Bcé mpo nporpeccun 3a 15 munyt // bopuc Tpymua — https://youtu.be/IZRY 6sbyWG8

32. [Mpenen nmocnenosatensHocty // bopuc Tpymn — https://youtu.be/ZmwdHAhVSPM

33.  Ilpexmen umcioBoii mocnenoBaTeIbHOCTH — onpenaeneHue u npumepst // Ilasen bepnos

— https://youtu.be/dMVR xyil7U

34. CpolicTBa TMpenesoB MOCIEI0BaTeIbHOCTEH, CBsI3aHHBIE ¢ HepaBeHcTBamu // bopuc

Tpymua — https://youtu.be/WTifi-eqL7E

35.  Tpeyrompauk Ilackanms 1. Iloctpoenme «cepxy BHH3» // GetAClass - IIpocto

marematuka — https://youtu.be/ObhpfZgZIAk

36. Tpeyronbuuk Ilackans 4. ®opmyna 6unoma // GetAClass - Ilpocro maremaTnka —

https://youtu.be/WJ ml-Aixj4

37.  I'padux ¢byHKINY, cojiep Kamien MOJTyJTh // [TaBen bepnos —
https://youtu.be/s7G25pBnUKS8

38. 3aganus Ha  obOnmacte  3HaueHud  Qynkuum  //  Ilaen  IllectomamoB  —
https://youtu.be/yHbQticz7to

39.  Kak noctpouts rpaduk ¢pyukuuu // bopuc Tpymmu — https://youtu.be/HHd5v-ne60c

40.  Ksagparuunas ¢yukuus u e rpapuk // Ilasen bepmo — https://youtu.be/4M-
NUGZmTiU
41.  Ooparnas ¢pyukuus / bopuc Tpymmu — https://youtu.be/LQZa7vPkqggc

42. OcHoBHbIe 351eMeHTapHble QpyHkuuu. Pemenue 3ananuit / Bugeoypoku mMaTeMaTuku —

https://youtu.be/LpKillYAQ-I

43. Yo takoe obnacte onpeneneHus GyHKIMU U Kak e€ Haiitu // Buneoypoku MaTeMaTHKU

— https://youtu.be/yOfOMvzvims

44, beckoneuno mainbie u 0eckoHeuHO Oosbiive BenmuuuHbl. [loHsTHE Tipenena ¢yHkmu //

Buneoypoku maremaruku — https://youtu.be/bxqjufiBF1I

45.  HemnpepsiBHOCTh QyHKIIMHM B Touke. HempepsiBHOCTH MHOTOUWIEHOB // Bopuc TpymuH —

https://youtu.be/nXUEwQ7DWkw



https://youtu.be/KKammaopXk8
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

46. Omnpenenenne npenena Qynkiuu. Pemenune 3amau // Buaeoypokn maremMaTHKd —

https://youtu.be/\VrPfmLryri0

47. [Mpenen ¢pynkuuu. Onpenenenue npeaena Gynknun "mo Komu" u "mo I'eitne" // Bopuc
Tpymua — https://youtu.be/UzfAt6DoN3E

48. [Ipenen ¢yakuuu. Teopembl o mnpenenax // Bumeoypokum MaremMatuku —

https://youtu.be/K-5j]NtzN3tl

49.  Csoiicta npeaenos ¢pyukimu // bopuc Tpymun — https://youtu.be/Nx2GgsolBQO

50. Touku pazpeiBa. Oynkumu Jupuxne nu Pumana. Pa3ppiBBl MOHOTOHHBIX (GyHKIUH //

Bopuc Tpymmn — https://youtu.be/mxP1Ig2Ejvw

51. HauGonwimiee u HamMeHblee 3HaueHWe (yHkuum Ha oTpeske // [laBenm bepmoB —

https://youtu.be/BjinC6cN2ds

52. [Tpusnaku  Bo3pacTtanusi u  yObiBaHusa ¢yukauu //  IlaBenm  bepmoB —

https://youtu.be/H8QdnSLbzAA

53. [TpousBogHas MIPOU3BEICHUS " 4acTHOTO // [TaBen bepnos —

https://youtu.be/ArR5j]IHNCr0

54. IpousBoanas cioxxuoi Gpyukimu // Tlasen bepmos — https://youtu.be/SoBfRUp8ofQ

55.  IIpoussoxanas. Hauano // bopuc Tpymmu — https://youtu.be/sSnyhOXFLgc

56. [lpocreifimme mpaBwia  BbUMCICHUs mnpowsBoaHbix //  IlaBem  bepmoB —
https://youtu.be/8QMq7sd5-h4
57.  Vpasuenue kacarenbHoii // [1aBen bepmos — https://youtu.be/eEgRtI8rFQO

58.  UYro TaKoe IIPOU3BOJHAS byHkuun? / ITaBen bepnos —

https://youtu.be/OO2RUE6 YDO

59. 3ameHa mepeMeHHOW B Heompenein€HHoM wuHTerpaine //  Ilaen bepmoB —
https://youtu.be/RvCDg4K1o0KM
60.  Uurerpuposanue no yactsm // [TaBen Bepmos — https://youtu.be/cu8SYqWKz E

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

62. OnpenenéHHblii MHTErpan — TMOHATHE U BblukcieHue // IlaBen bepmoB —

https://youtu.be/MKNGlueZmYc
63.  IIpomsBomuas u unterpan // InternetUrok.ru — https://youtu.be/Ar]_JGY10DY

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

65. ®opmyna Heriorona-Jleitbuuna. Yto Takoe nepBoodpaszHas u unrerpai // bopuc Tpymmn

— https://youtu.be/2IFUgZjhOHS8

66. Uro Ttakoe mnepBooOpasHas M HeompenenéHuelii wunrterpan // IlaBen bepmoB —

https://youtu.be/MHEJRCZ7q7E



https://youtu.be/VrPfmLryri0
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67. Yro

TaKocC

nepBooOpa3Has

https://youtu.be/BSUTLOMzYBM

68. VY CII0BHBIN

JKCTpEMYM U

https://youtu.be/nZMbh 8VIr0

byHKIUS

byaKIANA? /l

Jlarpamxka  //

ITaBen

bepnos —

ITaBen  bepmoB  —

69. DyHKIIUM HECKOJIBKHUX IepeMeHHbIX. BBenenue B monstue // IlaBen IllecTromanoB —

https://youtu.be/dmM3-NvDK18

70. QDYHKIMU HECKOJBKUX TMepeMeHHBIX. ['paduk (GyHKIMU HECKONBKUX MEPEeMEHHBIX //

[Tasen lecronanos — https://youtu.be/bZmQZOMMckY

71. Yacrreie npousBoansie // [TaBen bepaos — https://youtu.be/c_dsX6KErTQ

72. Kak HayuuThcs pemats 3agaud Ha BepostHOcTh? //  bopuc Tpymmn —
https://youtu.be/uQipw8zMjqgl
73. Knaccuueckoe ompenenenue BeposiTHoctd //  Bupgeoypoku  maremMatuku ——
https://youtu.be/ZhiEPU7D4VU
74, HavanbHble cBeleHUsS O MaTeMAaTUYECKOW cratuctuke // Bupeoypoku mMaTeMaTWKu —
https://youtu.be/lvJyQJZfgRk
75. [Tonstue BepostHocTu. Kraccuueckoe ompezneneHue BeposTHOCTH // Bumgeoypoku

mareMmatuku — https://youtu.be/HPaMEQXxI610

76. [Ipumep permieHus

https://youtu.be/qs2ibQDI7mc

3aja4yd 10 TCOpHHU

BepositHocTerd  // IlaBenm bepnos

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

78. Teopuss BepositHoctedt 1: nBa kybuka // GetAClass - Ilpoctro Mmatematuka —

https://youtu.be/mYAfKFdr8g8

6.2 [lepeyeHp MaTepHATLHO-TEXHUYECKOTO, IPOTPAMMHOTO 00ECTICUEHHS

HaumenoBaHmue HaumenoBanue OCHaIlIeHHOCTh Ilepeuenn
JTACITHIITHHBI CIenmUaJIbHbIX crnenuaJbHbIX JMIEH3MOHHOI'0
(Mmonpy.Jsi), MOMelleHUu u NOMelleHU U MpPOrpaMMHOIO
NMPAKTHK B MOMeIIeHuH 115 MOMeIIeHuH 115 odecrmeueHusl.
COOTBETCTBHH C | CaMOCTOATEIbHOM CaMOCTOSITEIbLHOM

Y4eOHBIM INIAHOM padoThI padoThI

Marematnueckuit
aHaJIn3

KaOuner maremMaTukn

YueOHEIE MecTa,
o0opynoBaHHBIE OJOYHON
Me0enbi0, KOMIIBIOTEpaMHu
C BBIXOIOM B CCTh
MHTEpHET, paboyee MecTo
npernoiaBarelis B COCTaBe
CTOJI, CTYJI, TyMOa,
KOMITBIOTEP
HperoiaBaTes ¢
BBIXOZIOM B CE€Th
WHTEPHET, 9KPaH,

Microsoft Windows XP
Microsoft Office
Kaspersky Endpoint
JUIs OU3Heca
KoncynbrantlInroc
AdobeReader
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KOMMYHUKAIITMOHHAA
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MYJIbTUMETUAHBIT OO6pazoBaTenbpHas
IIPOEKTOP, TEMATUYECKUE HJIaT(I)OpMa

CTEHBL, 3 https://mospolytech-
HIPE3CHTALMOHHbBIN tuchkovo.online/
MaTepual

Y4eOHEBIE MecTa,

AyauTOpH 1S . 00opynoBaHHbBIE OJIOYHON

CaMOCTOATCIILHON Me6eITbIo, KOMITBIOTEPAMH

paboTs C BBIXOJIOM B CETh
UHTEPHET,
MHOTO(YHKIIMOHAIFHOE
YCTPOHCTBO

7. MeToau4eckne peKOMeHIALUH 110 00yYEHHIO JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMM 3/10POBbSI 1 HHBAJIU/10B

OO0yueHue no JUCHUILIMHE 00YYaIOIIUXCsl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbSI
OCYIIECTBIISICTCSI C y4ETOM OCOOEHHOCTEH MCUXO(PHU3MUECKOTO Pa3BUTHS, WHAWBUIYAIBHBIX
BO3MOYKHOCTEH U COCTOSHUSA 310POBbS TAKUX 00Y4aIOLIUXCS.

Conepxxanue oOpa3oBaHUSI M YCJIOBUS OpraHu3aluu oOydyeHMs, OOy4aroluxcs C
OTrpaHMYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbsl ONPEAEISIOTCS aallTUPOBAHHON 00pa3oBaTeIbHON
IpOrpaMMoOM, a JJs MHBAIMJIOB TakXX€ B COOTBETCTBUM C HHIUBUAYAJbHON IPOrpaMMOil
peadmInTaly HHBAIUAA.

OcBoeHMe NUCHUILIMHBI 00YYarOIUMHCS C OrPaHUYCHHBIMH BO3MOXKHOCTSMU 3]I0POBbSI
MOET OBbITh OPraHM30BaHO KAK COBMECTHO C JPYIMMHU OOYYarOIMMUCS, TaK M B OTJCIIBHBIX
rpynnax. IlpennmonaraioTcst  creuuanbHble  YCIOBHMSI  JUIsl  TOJNY4eHHs  0Opa3oBaHUs
00y4JaroIUMUCS C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko-negarorndyeckuii cocTaB 3HaAKOMHUTCS € INCHUXOJIOT0-(PU3HOIOTHYECKUMHU
0COOEHHOCTSIMM  O0Oy4aroIMXCs HMHBAJIUAOB W JIMIl C OrPAHUYEHHBIMH BO3MOKHOCTSAMHU
3/10pOBbs, MHANBHUIYyaJIbHBIMH IPOrpaMMaMM peabuIuTalli HHBAJIUAOB (TIpY HAJIUYUN).

B cootBeTcTBUU ¢ MeTOAMYECKUMHU pekoMeHaanusiMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce Npearoiaraercs HCIHOJb30BaTh COLMAIBHO-AKTUBHBIE WU
pedekcuBHbIE METOABI OOyUeHHs, TEXHOJOIMU COLMOKYJIBTYPHOM peabuIMTaluu C Ieblo
OKa3aHHUs TOMOILIM B YCTAHOBJIEHUHU IOJIHOIIEHHBIX MEXJIUYHOCTHBIX OTHOIIEHUN C JPYTHMMH
CTYJIEHTaMH, CO3JaHMM KOM(OPTHOTO MCHXOJIOTMYECKOTO0 KJIMMara B CTYAEHUYECKOH rpyIie.
[TonGop u pa3paboTka y4eOHBIX MaTepHUalOB MPOU3BOAATCS C YYETOM MPEIOCTaBICHUS
MaTepHala B pa3M4yHbIX (opMmax: ayqualbHOU, BU3YalbHOM, C MCIIOIB30BAaHUEM CIELUATbHBIX
TEXHUUYECKUX CPEACTB U MH()OPMALIMOHHBIX CUCTEM.

OcBoenne nucuuiuinHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ HCNOIb30BaHUEM CPEICTB

06yqu1/1;1 061uer0 n  CICIHaJIbHOI'O HAa3HA4YCHHA (HepCOHaHLHOFO n  KOJJICKTHBHOI'O
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WCIIOJIh30BaHUs ). MaTepruaabHO-TEXHUUECKOe 00ecreueHue mpeycMaTpuBaeT MPUCIIOCO0IeHNE
aynuTopuil K Hyxaam aun ¢ OB3.
dopma MPOBEACHUS ATTECTAIMH ISl CTYJACHTOB-UHBAIHMIOB YCTAHABIMBACTCS C YIETOM
VHIUBUyaJIbHBIX MCUXO(PU3NUECKHUX 0COOEHHOCTEM. Jost CTYJICHTOB C OB3
nperycMaTpuBaeTcsl JIOCTymHas ¢dopMa NpeaoCTaBiICHUS 3aJaHUi OIEHOYHBIX CPEJACTB, a
UMEHHO:
— B MEUATHOW WJIM 3JIEKTPOHHOU opMe (AJis UL ¢ HAPYIIECHUSIMU OMOPHO-/IBUTATEIILHOTO
amnmnapara);
— B TMeYaTHOW QopMe WM DICKTPOHHOH (¢GopMe C YBEIMYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (JUISI JIUI] C HAPYIICHUSIMU CITyXa, PEYH, 3pECHU);
— METOJIOM YTEHUS aCCHCTEHTOM 3aJIaHus BCIAYX (IUISI I C HAPYIICHUSMH 3PCHHUS).
CryneHTaM ¢ WHBAJIUJAHOCTHIO YBEIMYHMBACTCS BpEMs Ha IIOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMpPOCHL. [l TakuX CTYAEHTOB MpeaycMaTpuUBaeTcs JAOCTymHas Qopma
MPEIOCTaBIICHUSI OTBETOB Ha 33/I1aHUS, & HMEHHO:
— MMCBMEHHO Ha Oymare uiim HabOpOM OTBETOB Ha KOMITbIOTEPE (I JIUI] C HAPYIICHUSIMU
clIyxa, peun);
— BBHIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C HCIOJB30BAHUEM YCIYT aCCHUCTEHTa (s
JIUI] ¢ HAPYIICHUSIME OMTOPHO-/IBUTATEIILHOTO aIlapara);
— YCTHO (JUIs1 JTUI] C HAPYLIECHUSIMU 3PEHHUSI, OTIOPHO-IBUTATEIHLHOTO allapara).
— py HEOOXOAMMOCTH Ui OOYyYaroUIuXcs C MHBAIMTHOCTBIO TPOIEAypa OIEHUBAHUS

PE3yJIbTaTOB O6y‘{eHI/I${ MOZKET MMPOBOAUTHCA B HCCKOJIBKO 3TAIlOB.

8. O6pa3oBaTe/ibHbIE TEXHOJIOTHH
VY4eOHbIil mpoliecc MpH MPENoJaBaHUU Kypca OCHOBBIBAETCS Ha HCIIOJIb30BAHHUU
TPaJULIMOHHBIX, WHHOBAIIMOHHBIX H HWH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH.
TpaI[I/IHI/IOHHI)IG O6p330BaT€J'IBHI)Ie TEXHOJIOTUU MPCACTABJICHBI JICKIUAMH W CECMHUHAPCKUMU
(mpakTHYeCKUMU) 3aHATHAMH. VIHHOBallMOHHbBIE 00pa30BaTeIbHbIE TEXHOJIOIMH UCTOIb3YIOTCS B
BUJIE IIHMPOKOTO MPUMEHEHHS] aKTHBHBIX M HMHTEPAKTUBHBIX (HOpM MPOBEACHUS 3aHSATHH.
NudopmaninonHsle  o0pa3oBaTelbHbIE TEXHOJOTHMH  pEANM3YyIOTCA IyTeM aKTHBHU3alUU

CaMOCTOSITEIbHON pabOThI CTYJIEHTOB B MH(DOPMAITMOHHON 00pa30BaTEIHLHOM Cpejie.



IIpunoxenue 1

®oH/1 O1IEHOYHBIX CPEICTB
JJISl TEKYIEero KOHTPOJISI M POMEKYTOUYHOM aTTecTAlMU NPH U3YyYeHHUH
Y4eOHOM TUCHMILIMHBI

b1.0.09.02
MaTtemMaTH4eCKUH aHAJIN3

Tyukoo 2023



1. TIACIIOPT ®OHJA OIIEHOYHBIX CPEJACTB

Kounrpoaupyemsle pa3aenbl (TeMbl) Kon u HamMeHOBaHME KOMIIETEeHIUH HNupuxartop HanMeHoBaHMe OLIEHOYHOT'O CPEICTBA
JAUCIHUITITIUHBI JOCTHKCHUHA
KOMIICTCHIINHA
Tema 1 «lIpenen uncnoBoit YK-1 CriocobOeH ocymecTBIATh TOUCK, KPUTHUECKUH YHUK-1.1, MPaKTUYECKUE pa0OThI (OTACIBHBIH
HOCJIEN0BATENLHOCTH U IPEIEI aHaJ n3 U CHHTE3 HH()OPMAITHH, TPUMEHATH CUCTEMHBIH YHUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
yHKIHI MOJXOJ AJIsl pelIeHNs TIOCTABJICHHBIX 3a1a4 YUK-1.3 cobecel0BaHKE; TECT, IK3aMEH
Tema 2 «JluddepenunanpHoe YK-1 CriocobeH ocymecTBIATh IOUCK, KPUTHYECKUI YUK-1.1, MpaKkTHYeCKue paboThl (OTACTHHBIHN
ucuncienne GyHKIUU OJHOM aHaJIU3 U CUHTE3 MH()OPMAIUH, TPUMEHSATh CUCTEMHBIH VUK-1.2, MaTepHua); JOKJIaJIbl, YCTHBIM OIPOC,
TIePEMEHHOM» MOJXOJ AJIs PeLeHUs TIOCTABICHHBIX 3a1a4 YHK-1.3 cobecel0BaHKE; TECT, IK3aMEH
Tema 3 «(MHTErPATHHOE HCTHCICHIE YK-1 CnocoGeH ocymecTBIsTh MOUCK, KPUTHYECKHHA YUK-1.1, npakTu4ecKue paboThl (OTACHBHBIH
(YHKIIH OJJHOH TIePeMEHHOI aHaW3 U CUHTE3 HH()OpMAaITuH, TPUMEHATH CUCTEMHBIH YUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
YHKI A p TIOJTXOJI JUIsl PEIISHUS TIOCTABJIIEHHBIX 3a/1a4 YHUK-1.3 cobece0BaHuUE; TECT, IK3aMeEH
Tema 4 «DYHKIHE HECKOTBKHX YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTHYECKHHA YUK-1.1, npakTu4ecKue paboThl (OTACHBHBIH
EDEMCHHEIX 5 aHaM3 ¥ CUHTE3 UHPOPMAIINHU, TPUMEHSITh CUCTEMHBIN YUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN Ompoc,
p ) TIOJTXOJI JUIsl PEIICHUS TIOCTABJIEHHBIX 3a/1a4 YHUK-1.3 cobece0BaHuE; TECT, IK3aMeEH
YK-1 CriocobeH ocymecTBIATh IOUCK, KPUTHYECKUI YUK-1.1, MPaKTHYECKHe paOOTHI (OTACTBHBIN
Tema 5 «Hucnossle u . .
(YHKIMOHABHbIC PATHI» aHaJN3 ¥ CUHTE3 UH(POPMAINHU, TPUMEHSITh CUCTEMHBIH YUK-1.2, MaTepHan); JOKIajbl, YCTHBIN OIpoc,
YHEKI P NOJXO0J 1715l pellIeHUs] IOCTABJICHHBIX 3a1a4 YUK-1.3 co0eceZIOBaHNe; TECT, IK3aMEH
Tema 6. «/ludbepenmmansupie YK-1 CnocoGeH ocymecTBIsTh MOUCK, KPUTHUECKHH YUK-1.1, MPaKTHYECKHE paOOTHI (OTACTBHBIH
aBHe;{m{» p aHaJN3 ¥ CUHTE3 UH(POpPMAIINHU, TPUMEHSITh CUCTEMHBIH YHUK-1.2, MaTepuai); J0KJIaabl, YCTHBIN OIpoc,
yp MOJIXOJT JIUIsl PEIICHUS TIOCTABJICHHBIX 3a/1a4 YUK-1.3 cobeceI0BaHNe; TECT, SK3aMEH




Otamnbl dhopmupoBanus KomneTeHIMH B mporecce ocBoeHus: OITOIT mpsiMo cBsizaHBI €
MECTOM JHCIHILTAH B 00pa30BaTeIbHON MPOrpaMMe.

Kaxnpiii 3tam  ¢GOpMUpPOBaHHS KOMIETCHIIMH, XapaKTEPHU3yeTCs OIpeIeICHHBIMU
3HAHUSAMH, YMEHUSMU U HaBbIKAMH W (WJIM) ONBITOM NPO(PECCHOHANBHON JeATeIbHOCTH,
KOTOpBIE OILIEHUBAIOTCSI B TPOIECCE TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHOM
aTTecTalMy MO AUCUUIUIMHE (IMPaKTUKE) U B MPOIECCE MTOrOBOM arrectanuu. ucuuriauHa
SBJISIETCSI TPOMEXYTOYHBIM 3TallOM KOMIUIEKCA AUCHMIUIMH, B XOJ€ H3Y4YEHUs KOTOPBIX Y
cryneHtoB  (opmupyrorcs kommereHnus YK-1.. ®opmupoBanms kommereHnun YK-1
HAUMHAETCS C M3YyYEHHUs JUCIUIUIMH 00I1e00pa3oBaTeIbHON MOATOTOBKU. 3aBepiuaeTcs: pabora
no (GOpMHUPOBAHUIO y CTYICHTOB YKa3aHHBIX KOMIIETEHIIMH B XOJ€ Yy4eOHOW MPaKTHKH,
MPOU3BOJICTBEHHON TMPAaKTUKHU, TOCYAAPCTBEHHOM WTOrOBOWM  aTTECTAllMW, BBINOJHEHUU
BBIMYCKHOM KBaNu(pUKaUOHHOU paboThl. MTorosas orneHka chopMUPOBAHHOCTH KOMIETEHIIUN
YK-1 ompenensercs B MOArOTOBKE M CAaye TOCYAApCTBEHHOTO SK3aMEHa, B BBIMOJIHEHUHU U

3alllUTE BBIITYCKHOM KBATU(PUKAIIMOHHON paObOTHI.

2. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE J1JIs1 OHEHKU IINTAHUPYEMBbIX PE3YJIbTATOB
OBYYEHMUA 11O JUCHUIIJIMHE (MOAYJIIO), XAPAKTEPU3YIOHIUX 3TAIIbI
®OPMUPOBAHUA KOMIIETEHIIUH B ITPOLIECCE OCBOEHMUS
OBPA3OBATEJIbHOM ITPOI'PAMMBI

2.1 HEPEYEHBb BOITPOCOB UJIA ITIOAI'OTOBKHU K DK3AMEHY

2.1.1. Bonipocsl Kk 3K3amMeHy

1. [Ipenen pyHKIIN.

2. beckoHeyHO Mayible M OECKOHEYHO OOJIbLIME BEIMYHMHBI, CBSI3b MEXIAY HUMH, UX
CBOMCTBA.

3. OcHOBHBIE TEOPEMBI O Mpefenax (CBOUCTBA MPENIENIOB).

4. IlepBrlii 3amMeyaTeNIbHbIN Npeel.

5. Bropoit 3ameuaTenbHbIi npeaen.

6. OTHOCTOPOHHUE TIPEIEITBI.

7. HenpepbIBHOCTh (YHKIIMM B TOYKE W Ha oTpe3ke. Touku pa3pbiBa (QYHKIHMU U UX
knaccugukanus. OCHOBHBIE CBOWCTBA HETIPEPBIBHBIX Ha OTPe3Ke (hYHKIIUA

8. IlpousBoHast PyHKIIMH B TOUKE, €€ T€OMETPUUYECKHI U MEXaHUUECKUI CMBICI.

9. Ilpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

10. HenpepriBHOCTh U quddepennmpyemocts Gpynkiun. [lpasuna nuddepenupoBanus
GyHKIHH.

11. TIpousBoaHAs CIOKHON (HYHKITUH.

12. IuddepernmpoBanue GyHKIHIA, 33JaHHBIX HESBHO U TApaMETPHUIECKH.

13. IlpousBoaHble BBICIINX MOPAAKOB. IIpon3BOgHBIE BTOPOro MOpPsIKA OT HESIBHO U
napaMeTPUYECcKH 3aTaHHBIX (YHKITHI.

14. Tuddepennman GyHKINH, €0 CBOMCTBA U TEOMETPUUYECKUN CMBICI.

15. IIpaBuso Jlonurans.



16. YcnoBus Bo3zpactanusi U yobiBaHuS QyHKUIMHU. DKcTpeMyM QyHKuIuu. Heobxoanmoe
U IOCTaTOYHOE YCJIOBHE CYIIECTBOBAHUS SKCTPEMYyMa.

17. HauGonpIiiee 1 HaUMeHbIIIee 3HaYeHHUE (DYHKIIMU HA OTpE3Kax.

18. Bemykinocts (pyHKITUH, TOUKH ITeperuoa.

19. AcUMIITOTHI KPUBBIX.

20. dynkuuu aByx nepeMeHHbIX. OcHOBHBIE oHsATH. [Ipenen pyHkumu.

21. HenpepbIBHOCTH (DYHKIMH ABYX NepeMeHHbIX. CBolicTBa (DYHKIIHIA, HETIPEPHIBHBIX B
OTPaHUYEHHOU 3aMKHYTOH 00J1aCTH.

22. YacTHble IPOU3BOIHBIE MIEPBOTO MOPAIKA U UX TECOMETPUIECKOE UCTOIKOBAHHUE.

16. YacTHble MPOU3BOIHBIE BBICIIUX MOPSAKOB.

23. Tuddepennmpyemocts U nonuslii quddepennnan Gpyaxnun. [Ipumenenne moiaHoro
nuddepennmana Kk mpuOIMKECHHBIM BHIYUCIICHUSM.

24. TlpousBoaHas crnoxxkHor ¢pyHkuuu. [lonHas mponusBoaHAs.

25. JludbdepenuupoBanne HeIBHOU (DYHKITHH.

26. luddepeHnmanbl BBICHIUX MTOPSIKOB.

27. KacarenpHasi INIOCKOCTh U HOPMaJib K TIOBEPXHOCTH.

28. DkcrpemyM (yHKIIMU ABYX mepeMeHHBIX. OCHOBHBIC MOHATHSA. HeoOXxoawmblie U
JIOCTaTOYHBbIE YCIOBUS SKcTpemyMa. Haumbonbinee u HauMeHbllee 3HAYeHUS (GYHKIUH B
3aMKHYTOH 00JIacTH.

29. DkerpemyM GYHKIIUHU ABYX MEPEMEHHBIX. Y CJIOBHBIN 3KCTPEMYM.

30. IlonsTe HeompeneneHHOTO WHTerpana. CBOWCTBA HEOIPEACIICHHOTO HHTETpaa.
Tabnuia OCHOBHBIX HEONPEEICHHBIX HHTETPAJIOB.

31. Merox  HEMOCPEACTBEHHOTO  HMHTETPHPOBAaHUSA.  METOA  MHTETPUPOBAHUS
MOJICTAHOBKOM (3aMEHO epeMeHHON ).

32. MeToa UHTETPUPOBAHUS TIO YACTSIM.

33. Ilonstme o panvoHanbHbIX (GyHKIUAX. HTerpupoBaHue  mpoCTEHIINUX
palroHaIBHBIX APOOEi.

34. laTerpupoBaHue parioOHAIBHBIX JIPOOCH.

35. WNHuTterpupoBanue TPUTOHOMETPUYECKUX GyHKINH. YHuBepcanpHas
TPUTOHOMETpUYECKasl ITOJICTAHOBKA.

36. MUurerpamsl THIIA Isin ™ x-cos" xdx. Wcmoms30BaHHE TPUTOHOMETPHUYCCKUX
npeoOpa3oBaHUM.
37. TpuronomeTpuyeckas MoJCTaHOBKA. MHTerpaib THHaI R(x; v ax® +bx +c)dx.

38. OmpeneneHHbli UHTETpal Kak Ipejesl MHTerpajdbHOH CyMMbl. ['eomerpuueckuil u
(bu3nyecKuil CMBICI ONPENIETICHHOIO UHTErpaa.

39. ®opmyna Herotona — JleiiOauma. OCHOBHBIE CBOMCTBa OMPEICIICHHOTO WHTETpaIa.
Brruncnenus onpeneaceHHoro HHTerpaia.

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

41. Bpluucnenue miomaneil miuockux ¢uryp. BeluucieHue AMUMHBL AYTH IJIOCKON
KPUBOM.

42. Beruncienne oobeMa Tema. Berauciienue mioniam moBepXHOCTH BPAICHHSL.

43. MexaHn4eckue IpuiIoKeHUs ONPeIeIEHHOI0 MHTEerpaa.

44. ]loitHoil uHTerpajs. OCHOBHbIE NOHSTHUS U oOmpeneneHus. ['eomerpuueckuil u
¢u3nueckuit cMbIch ABOMHOTrO MHTErpasa. OCHOBHbBIE CBOICTBA ABOMHOIO HHTErpaa.

45. BpluncieHde JBOMHOIO HWHTETpalia B JEKapTOBBIX KOOpAMHATax. Bwluucienue
JIBOITHOT'O MHTETpaJla B NOJSPHBIX KOOPAWHATAX.

46. TIputoskeHus TBOMHOTO WHTETpaa.

47. O6mue cBeneHus 06 nuddepeHnanbHbIX ypaBHeHUsX. OCHOBHBIE MOHATHA. 3aauH,
npuBosnIe K 1udepeHInalIbHbBIM YPaBHEHUSIM.

48. luddepenumanbupie ypaBHEHHs IEpBOro Nopsiika. OCHOBHBIE MOHATHA. Y pPaBHEHUS



C pa3IeNAIONIMMUCS TIEPEMEHHBIMU.

49. Ognopoausie nuddepeHInanbHbIe YpaBHEHUS.

50. JIuneiinbie ypaBHenus. Y pasuenue f1. bepaymm.

51. YpaBuenue B nonHbIx guddepenimanax. MHTerpupyronmi MHOKHUTEIb.

52. JuddepeHunanbHble YpaBHEHHS BBICIIUX MOPSAKOB. (OCHOBHBIC TOHSTHS.
VYpaBHEHUSI, JOMYyCKAIOUINE OHUKEHHUE MTOPSIKA.

53. Jluneiinbie nuphepeHnnaIbHbIe YPaBHEHUS BBICIIAX TTOPSIIKOB.

54. Jluneiinplie onHOpoAHbIE MU epeHnanbHbIe YpaBHEHHI BTOPOTO MOPSIKA.

55. JIunelinblie 0HOpOAHBIE AU(PepeHIINaTbHbIE YPAaBHEHHS N-TO MOPSAIKA.

56. Jluneiinple omHOpoaHBIC au(dEepeHIMaNbHBIC YpPAaBHEHHS BTOPOTO IOpPSAKA C
NOCTOSIHHBIMU K03 punimenramu.

57. Crtpykrypa 0OIIEro pemeHus JHHEHHOTr0 HEOJHOPOIHOro nuddepeHInaibHOro
ypaBHEHHsI BTOPOTO Mopsiika. MeTo Bapuauy MpOU3BOJIbHBIX MTOCTOSHHBIX.

58. JluneitHpie HeomHoOpoaHble AuddepeHInaIbHbIe YpaBHEHHUS BTOPOTO TOpPSIKA C
MOCTOSTHHBIMU K03()(pULImeHTaMu 1 paBoil YacThIO CHEIMAIBHOTO BUIA.

59. Cucrembl muddepeHranbHbIX ypaBHeHUN. OCHOBHbIE MOHATUSA. MHTerpupoBaHue
HOpMaNIbHBIX cHucTeM. CHcTema JIMHEHHBIX Iu(p(PEepeHIUaTBHBIX YPAaBHEHUH C TOCTOSHHBIMHU

koa(purmeHTamu.

Kpurepuu onienuBanus

IIIxana omeHNBaHNA

Kpurtepun onenuBanus

«COMAUYHO»

TEOPETUUECKOE COJIEPKAHNE MaTepralia OCBOCHO MOJIHOCThIO, Oe3 po0eIioB,
HEOOXOIUMBIC MPAKTHYCCKUE HABBIKUA PA0OTHI C OCBOCHHBIM MATEPUAIIOM B
OCHOBHOM C()OPMHUPOBaHBI, BCE MPEIYCMOTPECHHBIC MPOrpaMMoOi 00ydeHHUS
y‘le6HI)Ie 3aJlaHHUs BBIIIOJTHCHBI, KAYCCTBO BBIIIOJIHCHHUA 6OJ'II)HII/IHCTB3 N3 HUX
OIIEHEHO YHMCIIOM 0aJJIOB, OJIM3KMM K MaKCHMaJIbHOMY

«xopoutor

TEOPETUUECKOE COJCPKAHNE MaTepralla OCBOCHO MOJIHOCThIO, 0e3 po0esioB,
HEKOTOpBIE TPAKTHYECKHE HAaBBIKM pabOThl C OCBOCHHBIM MaTepHAIOM
chopMHpOBaHBl HENOCTAaTOYHO, BCE MPEILyCMOTPEHHBIE MPOrpaMMoin
o0y4eHus1 yueOHbIe 3aJaHHs BBIIIOJIHEHBI, KAUECTBO BBIMOJIHEHHUS HU OJHOTO
W3 HUX HE OLEHEHO MWHHMAIBHBIM YHCIOM O0ajulOB, HEKOTOPHIE BHIBI
3aJJaHUH BBITIOJIHEHBI C OIMOKaMHU

«VO0BTIeMBOPUMENLHOY

TEOPETUUECKOE COIEP)KaHHE MaTepHaia OCBOCHO YaCTHYHO, HEOOXOAMMBIE
MPAKTUYECKUE HABBIKM PAabOTHI C OCBOEGHHBIM MAaTEPHaJIOM B OCHOBHOM
chopMHpOBaHbI, OOJNBIIMHCTBO MPEAYCMOTPEHHBIX MporpaMMon oOydeHus
y4eOHBIX 3aJaHUH BBIIIOJHEHO, HEKOTOPbIE M3 BBHIOJHEHHBIX 3aJaHui,
coJiepXKaT OMNOKH

«He
YIAOBIETBOPUTEIHLHOY

TEOPETUYECKOE COJIEpKaHUE Marepuana He OCBOEHO, HEeoOXOJMMEbIe
MpakTUYeCKHe HaBBIKH paboTel He Cc(HOPMHPOBAHBI, OOJBIIMHCTBO
NPEJyCMOTPEHHBIX ~ NPOrpaMMoil  OOydeHWs y4eOHBIX 3aJaHuil  He
BBITIOJTHEHO, JIN0O Ka4eCTBO WX BBHIMOJHEHUS OLIEHEHO YHCIOM O0alioB,
ONMU3KKMX K MUHUMAIILHOMY; TIPH JOTIOJTHUTEILHON CaMOCTOSTEIbHOM padoTte
HaJl MaTepualioM Kypca BO3MOXKHO TIIOBBIIICHHE KauecTBA BBINOJIHEHHS
y4eOHBIX 3a/IaHuH.

2.2 THITIOBOE TECTOBOE 3A/IAHUE

Ne TecToBoe 3aanue Bepnbiii
(3TaJIOHHBIN)
OTBeT
1 | Haittn meonpenenennsii maTerpan [ 2e2*dx Ortser: 1
Boi0epuTe 01MH NpaBHIbHBIN OTBET.




1) e +C

2) 26> +C
3) 0,5 +C
4) 4e” +C
Bri6epuTte psizpl, KOTOpPbIE CXOISATCS: Otser: 1,4, 5
*© n
D Zn=1 (n+D3n’
© n241
2) —;
= n3+1 _
8Tl
3 ;
) (n + 1)"
n
n=1
1
4) ZE;
n=1
oo
5) -
nlnZn’
n=2
Bri0epuTe TpH NpaBUIbHBIX OTBETA.
CooTHecuTe MOHATHUS U ONPECIICHHUS. OtBer:
K kaxmoii mo3uuum nepBoro croJiona moadepure 1-r
COOTBETCTBYIOILYIO MO3UIIUIO U3 BTOPOIO CTOJI0LA. 2-a
3-6
1 | Eciu ¢pynxnus f(x) 4-B

muddepeHpyemMa Ha HHTEepBae (a,
b) u f'(x) > 0 mans moboro x u3
uHTepBaia (a, b), To QyHKIHMA

yObIBaeT Ha
UHTEpBae

(a, b).

2 | Ecou pynxuus f(x) nuddepeniupyema
Ha uHTepBaie (a, b) u f'(x) <0 s
moboro X W3 MHTepBana (a, b), To

byHKIIHS

BBIITYKJIa BHU3

3 | Ecom uist mo0bIxX ABYX 3HAYCHUU X1 U
X2 U3 UHTEpBana (a,b), BEIMOTHAETCS

HEPaBEHCTBO:
/{Xl +X2J< f(x)+ f(x,)
2 2 ,TO
byHKIUS

BBIITYKJIa BBEPX

4 | Ecnu uist moObIX ABYX 3HAUYCHUU X1 U
X U3 HHTEpBaa (a,b), BEIIOTHAETCS

HEPaBEHCTBO:
‘;-[Xl +.:c2]2 f(x)+ f(x,)
2 2
TO
byHKIIUS

BO3pacTacT
Ha
HHTCPBAJIC

(a, b).

3anummTe BeIOpaHHbIE OYKBBI TTO/I COOTBETCTBYIOIIMMHU TU(PpaMH.




1 2 3 4
YcTaHOBHTE COOTBETCTBUE MEXKIY IpeaesaMu GpyHkuui u ux | OTBer:
3HAYCHUSMHU. 1-a
K ka0l mo3uumuu nepBoro croJiona nogadoepure 2-0
COOTBETCTBYIOLLYIO MO3ULMIO H3 BTOPOr0 CTOJIO1A. 3T
1 . x—2x%2+5x* |al|5 4-p
im ;
x—o0 2+ x2 + x4
2 x4+ x*+x° 60
im ————;
x—00 2 + x2 4+ x7
3 . x3+6x2—x—6|8B|15
im
x>1  x?2—-3x+2
4 sin3x r|-
im
x—0sin2x 14
3anuimTe BIOpaHHBIE OYKBBI 110/ COOTBETCTBYIOIIUMU U (PpamH.
1 2 3 4
K xaxnoii mo3mumuu nepsoro croJiona noadepure Ortser:
COOTBETCTBYIOLIYIO MO3UIHNIO U3 BTOPOTO CTOJIOIA. 1-6
2-B
1 3 a 1 3-r
[ x°dx : Ecos(l —x)+C A-a
1+ x8’
2 2x 0 1
[ 2xe™dx —arctgx* + C
4
3 dx B 1
/ a1 xe?¥ — Eezx +C
4 i — x2 r 1
[ xsin(1 — x*)dx Eln(Zx +1)+C
3anummre BHIOpaHHbIE OYKBBI TI0]] COOTBETCTBYIONIMMH IIH(PPaMH.
1 2 3 4
Heo6xomumo pemuts nuHETHOE HeogHOpoaHOE nuddepennuranbaoe | Otsert: 1, 2, 3, 4

YpaBHCHHEC BTOPOI'O MOpsAAKaA.

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

Y CTaHOBHUTE BEPHYIO MTOCIIEAOBATEIFHOCTh PEIICHUS:

1) CocraBIisitoT XapaKTepUCTUIECKOE YPaBHEHNE
COOTBETCTBYIOIIETO OJHOPOIHOTO YPAaBHEHHUS U PEIIAIOT €TO0.

2) CocTaBisioT 00111ee pelIeHue COOTBETCTBYIOLIETO
OJTHOPOJIHOTO YpaBHEHHUSI.

3) HaxonsT yacTHOE penieHne COOTBETCTBYIOIIETO

HCOAHOPOJHOI'0 YpaBHCHHA




4) CyMMHPYIOT 0011Iee pEeIIeHHE COOTBETCTBYIOIIETO
OAHOPOJHOTO YPAaBHCHUSA U YaCTHOC PCIICHUEC UCXOAHOT'O
HEOJIHOPOJHOTO YpaBHEHUS

Yka:kuTe 0TBET B BH/Ie MOCJIeI0BaTeIbHOCTH IU(P
BbIOPAHHBIX 3JIEMEHTOB (Yepe3 3ansTyI0)

Bribepure npaBuIIbHYIO MOCIEA0BATEIBLHOCTD JCHCTBUN TPU
HaXO0XKJICHUU 00JIaCTH CXOAMMOCTH CTENIEHHOIO psja.

(x—4)"
T

Bri0epuTe 0quH NPaBUJILHBIH OTBET.
1) HaxoAAT paAnyC CXOAMMOCTH CTEIIEHHOTO psija 10

dopmyne R = lim
n—->oo an+1
ycnous | X — 4| < R u nonydaroT uHTEpBan cX0IMMOCTH

2) Haxo4dT paguyc CXOAUMOCTH CTCIICHHOTO psJa 110

, HAXOOAT HHTCPBAJI CXOJUMOCTH U3

dopmyne R = lim

n—oo

, HAaXOOAT UHTCPBAJI CXOANMOCTHU M3
an+1

yenosus |[X — 4| < R, uccnenyror psajg Ha cXOJMMOCTb Ha KOHIIAX
MHTEpBaa ¥ OKOHYATENILHO MONYYaloT HHTEPBAJ CXOJAUMOCTH

3) HaxOIAT MHTEPBAI CXOAUMOCTH U3 ycnosus [X — 4| < 7,
UCCIIEAYIOT P HA CXOAMMOCTh Ha KOHIIAX MHTEPBAJIA K
OKOHYATENLHO MOJTy4ar0T HHTEPBAIl CXOAUMOCTH

YKaKkuTe 0TBET B BH/IE I0CJIeI0BATEILHOCTH Hupp
BbIOPAHHBIX 3JIEMEHTOB (Yepe3 3ansTyI0)

OtBeT: 2

3anuiuuTe NOHATHE, 0 KOTOPOM MIET peyb.

— ypaBHEHHE, CBSI3bIBAIOLIEE
MCKOMYIO (PYHKIIMIO OJTHOW MIJIM HECKOJBKUX NEPEMEHHBIX, 3TH
NepEMEHHbIE U IPOU3BOIHBIE (WM JU(PepeHIIHatbl) pa3IndHbIX
MOPSAJIKOB ATON (QYHKIUU.

Ortser:
Juddepenumansaoe
ypaBHEHHE

3anummTe MOHATHE, 0 KOTOPOM HIET peyb.

Oynkuus F(X) Ha3pBaeTcs byHKIHSA
¢bynkuunu f(X) Ha mpoMexyTke X, eciu AJst TF000ro X U3 IaHHOTO
npomexyTka X BepHo paBeHCTBO F'(X)=f(X).

Ortser:
ITepBoobOpazHas

10

3anummTe MOHATHE, 0 KOTOPOM HIET peyb.

Yucno a -sTo ¢bynkun Y = f(X) B Touke
Xo, ecnu it moboro € > 0 HaiaéTes Takoe uncio & > 0, uro s
Jr000T0 X, yHoBIeTBopsitomiero yciuoButo 0 < [X - Xo| < 8,
cripaBeinBO HepaBeHCTBo [f(X) - a| <&

OTBeT:
[Ipenen

11

3anumuTe MOHATHE, 0 KOTOPOM MIET peyb.

3anaga — 3TO HaX0XJIEHUE YaCTHOTO
peuienus quddepeHInaIbHOr0 YpaBHEHUS, YIOBIETBOPSIOIIETO
3aJIaHHBIM Ha4aJIbHBIM YCJIOBHSIM .

OTBeT:
Ko

12

[Ipoananusupyiite, BEpHO JIM BBIITOJIHEHO CIEAYIOIIEE 3a/1aHHE,

BbIOEpUTE BEpHBIN OTBET,ECIIM HET, YKaKUTE I'/ie ObLIa I0MyIIeHa

omunoKa.

Beryucaurs miomanb purypsl, OrpaHH4eHHON JIMHUAMU.
y=x%-3,y=-2x

OtgBer: B)




Haiinem Touku nepeceuenus rpadukoB:

x?—3=-2x
X’ +2x—-3=0
x = lunnx = =3

BpInosiHUM CXEMAaTHUYECKUN 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
0 65 60 55 5.0 45 40 35 30 25 20 15 10 05 0 05 10 15 20 3 30

Torna nomyuum:

1

3
S=J (=2x —x?>—=3)dx = —?—xz—Bx
“3
_ —40
=—3~ KB.€

a) PpEIIEeHUE BBHITOJHEHO BEPHO

6) B pCHICHUU JOITYIICHA OIInoKa IIPpU HAXOKACHUHU ITPEACIIOB

MHTErpupoBaHus (TOUYEK nepecedyeHus rpadukon)

B) B peLICHHUHM JOMYIIeHa OINOKa IPU 3alUCH
MOJIBIHTETPAJIbHON PYHKIIMU

F) B pCHICHUU JOITYIICHA oIInoKa IIpU HETIOCPECACTBCHHOM
BBIYHUCIICHUHN OIIPEACIICHHOTO MHTCIpaia, MOJAbIHTCTIpaJIbHasd

(GYHKIIMS IPU 3TOM HaiiieHa BEpHO

. 3+x+6x3 .
13 Beruncants lim ——— Orger:-6
x—>00 X°>—2x+1
2-4x? :
14 OmpenenuTh 4eTHOCTh QYHKIMU Y = ——. Orger:
1-4x yeTHast PyHKIUS
(B oTBete 3anucarp yetHas (QYHKIWS, HedeTHas (DYHKITHS HITH
¢byHKIHs 00IIero BIIa)
15 | [Ipoananu3upoBaTh pemeHre 01HopoIHOro AU depeHnnanbHOro Otger: a)

ypaBHEHHUS BTOPOTO Mopsika. BEpHO 11 BRIMOTHEHO pelieHue, eClid




HET, BBIGpaTB BapI/IaHT OTB€TAa, C YKa3aHI/IeM COOTBeTCTBYIOH_[I/IX
OLINOOK.

Pemuts ogHopoanoe nuddepeHnuaibHoe ypaBHeHHEe BTOPOTo
NOpAAKa:

y'=7y"+12y =0
Pernenne
CocTaBUM XapakTEepUCTUIECKOE YPABHEHUE U PEIINM €rO;

k?—7k+12=0

k1=4k2=3

y=Cre* +C,-e3*

a) pelIeHHE BHIIOIHEHO BEPHO

0) ommbKa ITOMyIIeHA TPH COCTABJIICHUN XapaKTePUCTUUECKOTO
ypaBHEHUs

B) OLIMOKA JOMyLIEHA [IPU BBIYUCIEHUU KOPHEN
XapaKTePUCTHUECKOTO YPaBHEHUS

r) omuOKa JONyIIeHA IMPU COCTABICHUH NCKOMOW (PyHKIINN

16 Berauciurs [ 03 (x?)dx Otser: 9
17 | Haiiti npousoanyto Gyrkimu f(X)=x° + 4 npu x=2 OtBet:4
18 BbI4ucIuTh Npou3BoaHyio GyHkiuu y = 4x3 + 5x. Ortger: 2
BbiOepuTe 0MH NPABUILHBII OTBET.
1) 12x2 + 5x.
2) 12x? + 5.
3)12x2+5+C
4) 4x3 + 5x + C.
20 Kaknmu MeTogamu MOKHO PELIMTH HEOIIPEACIICHHBIN Orser:
uHTErpan’? 1,2,4

BbiGepuTe Tpu NpaBUIbHBIX OTBETA.

1) MeTo1 MUHTErpUPOBAHMSI 10 YACTAM

2) MeTOoJ1 3aMEeHbI IEPEMEHHOM.

3) MeToJ1 paziesieHus IepEMEHHBIX

4) MeToJ1 HEOCPEACTBEHHOI'O UHTETPUPOBAHUS
5) meton 'aycca

6) metoa Komm




Kputepuu onenuBanust

% BepHBIX penleHnii (0TBETOB)

Ixana oneHUBaAHUSA

85-100%

«OMIAUYHO)

70-84%

«xopouto»

51-69%

«y0081€MBOPUMENLHOY

50% u MeHee

«HE YOOBJICTBOPUTEIIEHO»

2.3 3BAJAHMS 111 KOHTPOJIBHOM PABOTHI

TabGnuua BapHaHTOB:

[locneanss undpa Homepa 3a4eTHOH KHHKKH

rl213/4]s]lel7IB]9%]0

TEAEAEIESEAE A RAEAEdL

8 [2]11]20]29] 8 [17]26[27 282930

TE[3[12]{21[30[9[18[1[2[3[4]5

ég 413|221 ]10[19] 6| 7] 8]9 10

Z%2|5[14(23[2 [11]20[11[17]23]29]°5

c2l6 150243 [12[21]12]18]24[30[6

S 5[7[16]25[4 [13[22]13][19]25] 1 [7

g‘_’g' 8 (17265 [14[23[14]20][26[ 2 | 8

= 918276 (15241521273 | 9

o[19[28[7[16]25]16]22]28[ 4 |10

Koutpoasnas padora Ne 1 (1 cemectp)
Tabdauna BapuaHTOB
Bapuant Howmepa 3agau

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. Haiftu nipenens! GyHKIUH, HE TIONB3YACH paBuiamMu Jlonurans.

Ol 2x3 +x2 —4
)xl—rEo x+x3+5
x%2 -4

)

)

X

5) lim (2x _ 1) .

x-00 \2x + 1

2. Haiitu npenens! GyHKUIUH, HE ONb3YACH NpaBuiiaMu JlonuTans.

x3+1

o x+ 3\
5) hm( 2) .

3. Haiitu npeaens! GpyHKIMN, HE TIOIB3YACH MpaBuiIaMu Jlonuras.

 7x?P+3x+1
1) lim ;

x-02 + 14x2 4+ x’
x?—16




3) lim — xtl-
N

X>3\x — 2 —
. arctg 2x
4) lim———;
x—0 X
~ <2x — 4)2"
im .
x—00 \2x + 3
4. Haiitu npeaens! GyHKINN, HE TIOIB3YACH MpaBuiIaMu Jlonuras.

5x* 4+ x3 -1

2) lim —
) I 3t 2
3) lim Y2X ¥
) xlzg x—2 "'
4) lim sin 2x
x1—>0 arcsin 5x

5y 1 (4x + 1>
im .
) x—00 4x

5. Haiitu npenensl pyHkuuii, He moab3ysich npaBuiamu Jlomuras.

2x2+6x—3

4) i
) xl—r}(l) sin 5x

5 I (x + 2)
im
x—3
6. Haiiti mpeiensl GyHKINH, HE TTONB3YACH MpaBuiIaMu Jlomuras.

34 x4+ 5x3
1)911520x3—2x+1

N i x? —5x+6_
)xlir?{ x2—-9 '
V3—-x—+V3+x

5x

3) lim ;
x—0 X
cos 5x — cos 3x
4) lim > ;
x—-0 X

5 1 <8x + 8)‘3"
) e v
7. Haiitu npenens! QyHKIUH, HE MONb3YSICH HpaBI/IJ'IaMI/I Jlonvrans.
D lim 5x% —2x +2
)x1—>oo6x2 +2x =3
2x3 —2x?+x—1 _

l

x-0 x2% 4+ 2x

)

x-0 x2

oY 1 <4x—4>_5"
) Im o va)




8. Haiitu npenens! GyHKUIUH, HE TONB3YACH MpaBuiIaMu Jlonuras.
~x—2x?%+ 5x*
DR e
o x3+6x?—x—-6
2) }cl—rg x?—3x+2

vx+8-3
3) lim——

x-1 x-—1

O i sin? 3x
im ;
x-0 sin? 2x
5 1 (Sx — 7>_3x
im .
) x-o \5x + 5
9. Haiitu npenens! GyHKUIUH, HE TIOIB3YACH MpaBuiIaMu Jlomurans.

7x3 —3x% + 2x

)

)

9x + 2 )2"

9x + 16
10. HaifTu npenensl pyHKIMi, He HOIB3yAch NpaBunamu JlomuTans.
Ol 8x?—3x+4
im ————;
)x—wo x+4x2+5
x% -4

5) lim (

X—00

4) lim ——————;
x-0arcsin 7x

x? + 5\
lim(————| .
5) xl—{?o <x2 - 5)
11. HaiiTu npon3BoaHbIE Y ' JaHHBIX QYHKIIMH.
_xarctgx

1 =
)y 14 x2
2) y = earcsin (2x—4)_

)

12. HaiiTu mpon3BoAHbIC Y JaHHBIX (YHKIIHA.

Inx X

HDy=—- ;
)y tgx cosx

X
2)y = sin*—.
)y =sin 2

13. Haiitu mpon3BoaHbIC Y JaHHBIX (YHKIIHIA.

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

14. . Haiitu npou3BoIHbIC Y’ NaHHBIX (QYHKIUH.



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Haiitu npon3BoaHbIe Y’ AaHHBIX (GYHKIUH.

Haiit npoun3BoHbIC Y ' JaHHBIX (QYHKITH.

Dy = cos x
)y 1+ 2sinx
2)y = 3 4x
y = cos® =~
" _1+e”
)y_l—ex’
2)y =InS=
y 5'
1)y=1+x2—arctgx;

2) y = In(x — cos 3x).

Haiitu mpon3BoaHbIe Y’ AaHHBIX (QYHKIUH.

x 1
1) y = 3x arctg 373 arctg

2) y = In(2 — cos?x).

Haiitu nmpousBoanble Y’ JaHHBIX QYHKIUH.

Inx X

Dy= - ;
)y ctgx sinx

xl
3)

2) y = xarcsinx + V1 — x.

Haiitu mpon3BoaHbIe Y’ AaHHBIX (QYHKIUH.

v e 3cos x
)y_1+cosx’
2)y=1In 1T %7
—eX
1)y=1+ex;
2x+1

2)y=lIntg 1

Hccnenoars pyHaknuio y = f(x) U IOCTPOUTH €€ rpaduK.

4x3 +5

y=x'

Hccnenoath pyHaknuio y = f(x) U IOCTPOUTH €€ rpaduK.

HccnenoBarh pyraknuio y = f(x) U IOCTPOUTH ee rpaduk.

_x2—1
y_x2+1'
_x2—5
Y= x—3

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

y_x2+1'




25. UccnenoBath GyHKIUIO y = f(X) U HOCTPOUTH €€ rpaduk.
43

x3 -1

y:

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

2 —4x?
YT
27. UccnenoBath pyHKIUIO Y = f(X) 1 OCTPOUTH ee rpaduk.
4x
)

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

Y y—1
29. UccnenoBath GyHKIUIO ¥ = f(X) 1 MOCTPOUTH €€ TpaduK.
_x*+1
Y=y
30. Uccnenosatek pyHkuoo y = f(Xx) U IOCTPOUTH ee rpaduxk.
4
x
Y=o

31. Haiinute HeonpeaeaeHHbIE HHTETPAJIbI.
D f xzi;
1+ x®
2) f(Zx — 3)sin xdx;
) J‘ (x —13)dx

x2—2x—-8’

4)11+W

5) f cos xcos 7xdx.

32. Haiigure HeonpeaeIeHHbIE HHTETPAIBI.

1) f x sin (1 — x?)dx;

2) fo cos xdx;
(11x — 2)dx
x2 +x 2’

o7
e
5) Jsmxsm 3xdx.

33. Haiinure HeomnpeneIeHHbIE HHTETPATIBL.

H J xdx




J‘ xdx

2) sin? x
(x + 23)dx _
x2+x—20"

5) fsin x cos 3xdx.

34. Haiinure HeonpeaeIeHHbIE HHTETPAJIbI.
1 f xdx
) 2x%+ 3’
arct x
2) f J

Sxdx
3>fx2

" f@;

5) fsinx cos®xdx.
35. Haiinure HeonpeaeneHHbIE HHTETPAIBI.
1) f e~ Dy dy

2) f4x sin xdx;
(2x +9)dx
x2+5x+6’

3)

)f\/_(x—l)

5) | sinx cos 7xdx.

36. Haiinure HEonpeaeeHHbIE HHTETPAJIBI.

X
D | =
2) fx arctg xdx;
(5x + 2)dx
f x*+2x—8’
i
5) f sin 7x cos xdx.

37. Haiinurte HeompeneIeHHbIE HHTETPATIBL.

)f1+ 8’

2xe?dx;

(x +19)dx
x%2 —2x—15’

3)



4 f Vx =2 dx_

1+Vx—=2
5) fsin x cos xdx.

38. Haiigute Heonpe e eHHbIC HHTETPAJIbI.

D f xdx ;

Va2 +1

2) f x%e?dx;
(x+12)dx
m

o [T
) 2—+Vx+1
5) fsm 5x cos 3xdx.

39. Haiinure HeonpeaeeHHbIE HHTETPAIBI.

arcsin x
D f 1 — x2 dx;

2) j4x cos xdx;
(x+4)dx
x2—2x
Vaxdx
4 —x ;
5) fsin x cos*xdx.

40. HaimuTe Heonpe1eJICHHbIC HHTETPAJIBI.

)

3)

4)

1)[ *dx '
Viter
2) fxln(x—l)dx;

(x +18)dx
3)f —4x — 12’
8 f\/x-l;Cde;

5) fsin“x cos xdx.

41. BelYMCIHTH TUIOMAAb (DUTYPBI, OTPAHUYCHHOM JIMHUSMHU.
y=eX,y=e*x=1

42. BBIYUCIHUTH TUIOMIAb GUTYPhI, OTPAHMYECHHOMN JTHHUSMH.
y2=x+1,y=x>+2x+1

43. BBIYUCIHUTH TUIOMIAb GUTYPhI, OTPAHMYECHHOMN JTHHHUSMH.
y=x?>+4x,y=x+4

44, BeluncIuTh T10IAaab (GUIYPBI, OrpaHHYEHHOH TMHUSIMM.
y=x2+3x,y=—x%-3x



45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Borauciuth miomaas GUrypsl, OrpaHUUCHHON THHUSIMH.
3x2—4y=0,2x—4y+1=0

BBIYucIuTh 1mI0mmans GUrypsl, OrpaHUueHHON JTMHUSMH.
y=eX,y=e¥,x=2

Boraucnute minomanb GUrypel, OorpaHu4eHHON JIMHUSMH.
y=eX,y=e ¥ x=-2

BBIMUCIUTD MIOMIAIb (GUTYpPHI, OrPAHUYEHHOM JTHHUAMM.
y=x2+1y=x+1

BBIUMCIIUTS IIOIIA1b QUIYphl, OTPAHHYEHHON JTHHUSIMH.
y=x—-1y=x>-2x+1

Borauciuth miomans Gurypbl, OrpaHUUCHHON JTHHUSIMH.
y=x%-3,y=-2x

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

, Y 2
)y x x2

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

Pemuts nuddepennmanbHoe ypaBHEHHE [IEPBOTO MOPSIIKA.
1) 4xdx — 3ydy = 3x*ydy — 2xy?dx;

Y _ 2.

2)y i x%;

3) (x+2y)dx —xdy = 0.
Pemuts nuddepennmanbHoe ypaBHEHHE IEPBOTO MOPSIJIKA.
Dy +e¥)dy —e*dx = 0;
2)y' + 2xy = —2x3;

x+y
3)y' =-— :
)y .

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

Penmmtes nuddepennmanbaoe ypaBHEeHHE IEPBOTO MOPSAKA.

1) x4/5 + y?dx + y\/4 + x?dy = 0;
12

P
2 —_— = —_——
)y x x3’

3) xdy + (2y — x)dx = 0.
Pemuts muddepennmanbHoe ypaBHEHNE IEPBOTO MOPSIKA.
1) (e?* + 5)dy + ye**dx = 0;



58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

2) y’+%= 3x;
I (x+y)dx+ (y—x)dy =0.

Pemuts muddepennmansuoe ypaBHEHHE IEPBOTO MOPSIKA.

1) /4 + y2dx — ydy = x2dy;
y
2)y 4+ =— = x%

)y Foo=x
3) (x2 + y?)dx — 2xdy = 0.
Pemuts puddepennuansHoe ypaBHEHKE IEPBOTo HOPsIKa.

1) xy/3 + y?dx + yy2 + x2dy = 0;

, 3y 2

3) (x% + 2xy)dx + xydy = 0.

Pemuts nuddepeHnmranbHoe ypaBHEHHE IEPBOrO HOPSIKA.
1) (e* + 8)dy — ye*dx = 0;
2y +2=_1,
)y + T 2
3) xdy = (x + 2y)dx.
Pemurs uHEHHOE HEOAHOPOAHOE MU (DEPEHIIMATLHOE YPABHEHUE BTOPOTO HOPSIKA.
y'+y=2cosx— (4x +4) -sinx

Peluts MHERHOE HEOQHOPOAHOE AU((EPEHINATLHOE yPABHEHHE BTOPOTO MOPSAIKA.
y'" —3y" 4+ 2y =3cos x + 19sin x

Pemuts nuHeiHOE HEOAHOPOIHOE AUDPepeHIaTbHOE YPABHEHHE BTOPOTO MOPSIKA.
y" —8y' + 17y = 10e?*

Pemuts MuHEHHOE HeoqHOPOIHOE (G DepeHIHATFHOE YPaBHEHNE BTOPOTO MOPSIKA.
y'+y —6y=(6x+1) e3*

Pemuts uHeiiHOE HEOqHOPOHOE AU DepEeHIHATFHOE YPaBHEHHE BTOPOTO MOPSIKA.
y"' =7y + 12y = 3e**

Pemmth nuHEHHOE HEOAHOPOAHOE AU PepeHIMaATLHOE YPaBHEHHE BTOPOTO MOPSIKA.
y'" + 6y + 10y = 74e3*

Pemmuts muueliHoe HeomHOpOoHOE MU PepeHITnaIbHOE YpaBHEHIE BTOPOTO TIOPSIKA.
y'=3y' +2y=(34—-12x)-e™*

Penuth uHEHHOE HEOqHOPOIHOE AU depeHIMaTbHOE YPaBHEHHE BTOPOTO MOPSIKA.
y"' =6y + 10y =51e7*

PenmTh IMHEWHOE HEOAHOPOIHOE (D PePEHIINATBHOE YPABHEHHE BTOPOTO HOPSJIKA.
y'"' =2y =6+ 12x — 24x?
Penuth JTHEHHOE HEOJHOPOAHOE AU(depeHIIATBHOE YPaBHEHHE BTOPOTO MOPS/IKA.
y'" —2y"' — 8y = 12sin 2x — 36¢0s 2x

UccnenoBars cX0AUMOCTH psija.



n=1 n
= 2n? + 3n
4 Z n+1
n=1

72. Haiitu o01acTh CXOIUMOCTH CTEIIEHHOTO pfma

1) Z (x— 7)"
2) z nl (x — 9™,

73. UccnenoBarh CXOAMMOCTD psija.

2) z n!(x +9)™

H =

n=1
)

D)
) nlnn
£=
Z 3n3 +n
4n2+1
Tll

4 Zn+3
) nt+1
n=1

76. Haiit 061acTh CXOIMMOCTH CTENEHHOTO Psijia.

75. UccnenoBarh CXOAUMOCTD psfia.




77. UccnenoBath CXOAMMOCTD psija.

= n?+1
Y Z(n+1)2—1'

n=1

78. HaliTn 0651aCTh CXOIMMOCTH CTEIIEHHOTO Psja.

5 Z (x ;ng)n;

2) Z n! (x + 2)™
n=1

79. HccnenoBarh CXOAMMOCTD psija.

80. Haiitu 001acTh CXOUMOCTH CTEMEHHOTO Psijia.

1) i(x:l—,S)n

2) i n! (x —4)™

3. MIOKA3ATEJIM OIEHUBAHHUA KOMIIETEHIIUM HA PA3JIMUHBIX
ITAITAX UX ®POPMUPOBAHUSA, JOCTUXKEHUE OBYYAIOIIIUMUCSA
IIVNTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 11O JUCIUIIVIMHE (MOY JIIO)



YK-1CnocoOeH ocymecTBIATh MOMCK, KPUTUUECKUHaHATIN3 H CUHTE3 HH(POPMAIHK, TPUMEHSITh

CHCTEMHBIN TTOAXO0J JUTSI PEIICHISI ITOCTABICHHBIX 3a7a4

Jtan Kpurtepuu oueHuBanus
(YPOBeHb) | HEYIOBJIETBOPUTEILHO | YIOBJIETBOPUTEILHO XOpoIIo OTJIMYHO

3HATH OO0yuaromuiics OO6yuaromuiics OOyyaromuiics OO0yuaromuiics
JIEMOHCTPHPYET MOJHOE | JIEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
OTCYTCTBHE WUIN HETIOJIHOE JaCTUIHOE MIOJTHOE COOTBETCTBHE
HEJIOCTATOTHOE COOTBETCTBHE COOTBETCTBHE CJICAYFOLINX 3HAHWH!
COOTBETCTBHE CIIEAYIOUINX 3HAHUK: | CIEAYIOIUX 3HAHUHA: | OCHOBBI
CIIEIYIOIIX OCHOBBI OCHOBBI mudpepeHInaIbHOTO H
3HaHUH: muddepennuaipaoro | auddepeHnnansHOTO | HHTETPAITBHOTO
OCHOBBI Y HHTETPaIIbHOTO 1 UHTETPAIbHOTO WCUYHCIICHUS U TEOPHIO
JuddepeHInansHOTO U | UCUUCIICHUS U WCUUCIICHUS U ps0B, HEOOXOIUMBIE
MHTETPaIbHOTO TEOPHUIO PSJIOB, TEOPUIO PSJIOB, JUISl 3a]1a4 aHaIn3a
WCYHCIICHUS U TEOPHIO HEOoOX0AUMBIE ISt HEOOXOANMBIE IS OKpY’KaIOIIero Mupa.
Ps10B, HEOOXOIMMBIE 3aj1a4 aHaJIHu3a 3aj1a4 aHaJIM3a
JUIS 3a]1a4 aHaJIn3a OKPYKAIOIIEr0 MUpa. | OKPY’Karolero MHUpA.
OKpY’KaIOIIero Mupa.

yMeTh OO6yyaromuiics He OO6yuatouuiics OOyuaronmics OOGyuarouuiics
yMeeT JIEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
WY B HEJJOCTaTOYHON HETIOJIHOE YaCTHIHOE MIOJTHOE COOTBETCTBHE
CTEIICHN YMEeT COOTBETCTBHE COOTBETCTBHE CIICAYIONINX YMEHHUMH:
HCTIONIb30BaTh METO/IBI CJICAYIONINX YMEHHUH: | CIEAYIOIUX YMEHUI: | UCTIOIb30BATh METOJIBI
JuddepeHInaNsHOTO U | MCHOJIB30BATh HCTIONIB30BAThH muddepeHnnansHOTO U
MHTETPaJIbHOTO METOJIBI METOJIBI WHTETPaJbHOTO
HCUUCJICHUS U TEOPHUIO muddepenumansHoro | AudQepeHHanbHOr0 | MCUUCICHUS H TEOPHIO
PAIIOB TSI aHAJIM3a Y MHTETpalIbHOTO U MHTETPajbHOTO PAIIOB IS aHAIM3a
3a1a4 WCYHCIICHUS U UCYHCJICHUS U 3ajaq
npodeccroHabHO TEOPHIO PSIOB ISt TEOPHUIO PSIOB IS npodeccroHabHOI
JIeSTeIIbHOCTH. aHaiM3a 3a/1a4 aHanM3a 3a1a4 JIeSITEIbHOCTH.

npodeccrnoHaNbHOM IpodeCcCHOHANTBHOMN
JIeSITEIIbHOCTH. JeATeIbHOCTH.

BJIA/IETh OO0yJatomimiics: He OO0yJatomtmiics Obyuarommmcst OO0yJatomtuiics
BIIaJICeT WU B BIIafieeT JIOIYCKAfOTCS CBOOOIHO IPHMEHSIET
HEJIOCTATOYHON B HEMOJTHOM O0BbEME | He3HAYHTENbHbIC MOJTy4CHHBIC HaBBIKH, B
CTENeHN 1 TIPOSIBIISIET OIIHNOKH, MIOJTHOM 00BeMe
BIIafIeeT: HEJIOCTaTOYHOCTh HETOYHOCTH, BIIafICeT:

HaBbIKAMU MPUMEHEHUs | BJIAJICHUS. HABbIKAMH | 3aTpY/AHEHUS, HaBBIKAMHU PUMEHEHUSI
MaTeMaTH4eCcKOro MPUMEHEHHUS YaCTUYHO BJIaJICET! MaTeMaTH4eCcKOro
anmnapara Jist MaTeMaTH4eCKOro HaBbIKAMHU anmnapara Jjist
OCYIIECTBIICHHS anmnapara Jjist NPUMEHEHUS OCYIIECTBIICHHS
npodeccroHabHBIX OCYIIECTBIICHHS MaTeMaTH4eCcKoro npodeccroHaNbHbIX
3aj1ad. npodeccHoHANBHBIX | ammapara Juis 3a7ad.
3aj1ad. OCYIIECTBIICHHS
PO eCCHOHATBHBIX
3aad.

4. METOJIJMYECKUE YKA3AHUS JJIS1 OBYYAIOIMXCS MO OCBOEHUIO
T CHUTIIMHBI

MeToanuyeckne yKasaHus JJI51 3aHATHH JeKIUOHHOT0 TUIIA

B X0J€ JCKIIMOHHBIX 3aHATHH O6yanOIHeMYC${ HGO6XO)]I/IMO BE€CTU KOHCIICKTHUPOBAHUEC

yuyeOHOro Marepuana, oOpaliaTh BHUMaHHE Ha KaTeropuu, (popMyTupOBKH, pacKpbIBalOIINE

COACPIKAaHUC TCEX HIIM HHBIX SIBIICHUN H nponecCcoB, HAYYHBIC BbBIBOJAbI W MPAKTHYCCKUC

PEKOMEHOAINN. HeO6X0)II/IMO 3aaaBaTh MPEIoAaBaTC/Ii0O YTOUHAIOMIUME BOIPOCBI C MEIJIBIO

YSICHEHHUS TEOPETUYECKUX MOJI0KEHNUN, pa3pelieHus] CHOPHBIX CUTYaIUN.




IenecooOpa3Ho nopabaTbiBaTh CBOW KOHCIIEKT JIEKLUH, A€as B HEM COOTBETCTBYIOIIHUE
3aIIUCU U3 OCHOBHOW M JOIOJHUTEIBHOM JINTEPATyphbl, PEKOMEHIOBAHHON IIPEIOAABATEIEM U
PeyCMOTPEHHON Y4eOHOM MporpaMMoOi JUCIIUILITHHBIL.

MeToanuyeckne yKa3aHusi ISl 3aHATHI CeMHHAPCKOro (NMPAKTHYeCKOr0) THIA.
[TpakTuyeckue 3aHATHA MO3BOJIAIOT Pa3BUBaTh y OOYYaroIIErocsi TBOPUYECKOE TEOPETUYECKOE
MBIIUICHUE, YMEHUE CaMOCTOSTENbHO M3ydaTb JINTEPATypy, aHAIU3UPOBATh IPAKTHUKY; ydar
4eTKO (POpMyIHMpOBaTH MBICIb, BECTH AMCKYCCHIO, TO €CTh MMEIOT HMCKIIOYHTEIBHO BaXKHOE
3HAYECHHUE B PA3BUTHU CaMOCTOSTEIIBHOTO MBIIUICHUS.

IlonroroBka K NpPakTHYECKOMY 3aHATHIO BKJIKOYaeT naBa dtana. Ha nepBoM srame
0o0yJaromuics TMIaHUPYET CBOIO CAMOCTOSTENBHYIO PalbOTy, KOTOpas BKIIOYAET: YSCHEHHE
3aJaHisl HA CaMOCTOSTENbHYIO paboTy; moaOOp OCHOBHOH M JIOTOJIHUTEIBHOW JIUTEPATYPHI;
COCTaBJICHUE IUIaHa paboThl, B KOTOPOM OIPEIEINISIOTCS OCHOBHBIC ITYHKTBI IpPEICTOSIIEH
noarotoBku. CocTapieHue IUIaHa AUCLHUILUIMHUPYET U MOBBIIIAET OPraHW30BAaHHOCTh B padoTe.
BTopoil sTan BKIIOYAeT HENOCPEACTBEHHYIO INOATOTOBKY K 3aHATHIO, KOTOpas HAa4MHAETCS C
M3YYEHUS OCHOBHOH M JIOMOJIHUTENbHON auTepaTypbl. Oco00e BHUMAaHUE IIPU 3TOM HEOOXOIUMO
0o0paTuTh Ha COJIEP’KAaHUE OCHOBHBIX IOJIOKEHUI U BBIBOJOB, OOBSCHEHUE SIBJICHUN U (aKTOB,
YSICHEHHE IPAKTUYECKOrO IPHJIOKEHHS pPacCMAaTPUBAEMBIX TEOPETHMYECKHX BoOmpocos. Jlamee
CllelyeT NOJArOTOBUTH TE€3UCHI JUUISl BHICTYIIJICHHUH 110 BCEM y4€OHBIM BOIPOCAM, BEBIHOCUMBIM Ha
IIPAKTUYECKOE 3aHATUE WIH 10 TEME, BBIHECEHHON Ha JUCKYCCHUIO (KPYIJIBIHA CTOJ), IPOJyMaTh
IPUMEDPBI C LIENbI0 00eCeYeHUsI TECHOM CBA3M M3Y4aeMOM TeMbl ¢ peanbHO KU3HbI0. ['0TOBsCH
K JIOKJIaJy WJIM BBICTYIUIEHUIO B paMKaX MHTEpaKTUBHON (HOpMBI (IMCKYCCHs, KPYTJbIH CcTOMN),
IIpU HEOOXOIMMOCTH CJeIyeT 0OpaTUTHCS 3a MOMOILBIO K IMPEN0/1aBaTeNIo.

[Ipu pemenun 3agad HYKHO OOOCHOBAaTh KaKIbli O3Tal pELIEHUS HUCXOAS U3
TEOPETUYECKUX IMOJIOKEHNUH Kypca. Eciu CTYIEHT BUINUT HECKOJIBKO IIyTE€H PELIEHUs, TO OH
JIOJDKEH CPaBHMUTH UX M BBIOpaTh M3 HUX camblil aydmuii. [Tone3no 10 Havana BeIMHCICHUN

COCTABUTb KPAaTKH IUIaH PEIICHHUS.

Pemenus 3amay u npuMepoB ciielyeT u3arath NoJpOOHO, BBIYMCIEHUS pacloiarath
B CTPOT'OM IOPSIKE, OTIAENASA BCIIOMOIaTeIbHbIEC BBIYMCICHHUS OT OCHOBHBIX. UepTeku MOXKHO
BBIIIOJIHATBH OT PYKH, HO aKKypPaTHO U B COOTBETCTBUU C JAHHBIMU yCIOBUAMU. Eciu yeprex
TpeOyeT 0co00 TIIATEIBHOTO BBIMOJHEHUS (Hampumep, Npu Tpaduyeckoil TNpoBepKe
pelleHrs, IOJIYyYeHHOTO IIyTeM BBIYUCIEHUN), TO CIeAyeT I0Jb30BaThCA JIMHEHKOM,

TPAHCIIOPTHPOM, JICKAJIOM U YKAa3bIBATb Macirao.

HOJIy‘iCHHBIfI OTBCT CJICAYCT IPOBCPATH CHOCOGaMI/I, BBITCKAIOIIUMHU M3 CYHICCTBA

naHHOM 3amaun. Ecnm, Hampumep, pemranachk 3a7ada ¢ KOHKPETHBIM (U3HUYECKUM WIIH



TE€OMETPHUECKUM COJICP’)KaHHEM, TO IIOJIE3HO, TPEXKIE BCErO, IMPOBEPUTH Pa3MEPHOCTH
MOJYYCHHOTO OTBeTa. [lOJIe3HO TaKKe, €CIM BO3MOXKHO, PCIIMTh 3a7a4y HECKOJIbKUMH

croco0amMM U CPaBHUTH MOJTYyYCHHBIE PE3YIbTATHI.

Pemenne 3a1a4 OIpECACIICHHOI'O THIIAa HYXXHO IIPOAOJIKaTh J0 HpI/IO6pCTeHI/I${ TBEPAbIX

HAaBBbIKOB B UX PCIICHUU.



