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1. HEJIM U 3AJAYU OCBOEHUSA JUCIUIIJIMHBI

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

L4 (bOpMI/IpOBaHI/Ie JIMYHOCTU CTYACHTA, CIro HHTCIUICKTA W YMCHHA JIOTHYCCKU U
AITOPUTMUYCCKU MBICIINTD,

® 3HAKOMCTBO C (I)YHI[aMCHTaJ'IBHBIMI/I MCTOJaMHM HCCIICAOBAHUA, aHAIW3a U IIPUMCHCHUA
MATEMAaTHYCCKUX MOI[GJIGI;'I 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;

- BBIpa6OTKa 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
Jucuunnmza «MaTteMaTu4ecKkuil aHanu3» sABJsieTca 4yacTblo Moayns «MareMatndeckue
U €CTECTBEHHO-Hay4yHble AMCLUIUIMHBI» U OTHOCUTCA K IUCLMIUIMHAM O0S3aTeNIbHOM uacTu
6moka b1 «/luctunmunsl (Moaynn)y yuyebHoro miaHa, corinacHo @I'OC BO nns HanpaBiieHUs

noarotoBku 38.03.04 «["ocynapcTBEHHOE U MYHULIMIIATBHOE YIIPABICHUEY.



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

WHIUKATOPAMHA JOCTHXKEHUS KOMIETEHIHAN

COOTHECEHHBIX C

Kox v HaumeHnoBanue Koa u HauMeHOBaHUE MHAMKATOPA
KOMIIETEHIM U aoctrxkennsi komnerenuuu (UJK)

Ili1anupyemble pe3yjbTaThl 00yUYeHUsI

NVYK-1.1. AnanusupyeT 3anady, BBIIEISS €€
0a30BbIe COCTaBIISIONIME.

YK-1 Cnocoben NVYK-1.2. OcymiecTBiser MOUCK, KPUTHYECKU
OCYUIECTBJISATh MTOUCK, OLICHMBAeT, o0000IlIaeT, CUCTEeMATU3UPYET U
KPUTUYECKHUI aHAIU3 U pamxupyer uHpOpManuio, TpeOyemyro Uit
CUHTE3 UH(pOpMAIIH, peLIeHUs] TOCTaBICHHOM 3a4a4uu.

MPUMEHSATh CUCTEMHBIN NYK-1.3. PaccmatpuBaeT W  mpeajiaraet
MOAXOJ, 17151 PEILICHUS panuoHaIbHbIE BAPUAHTHI peuieHus
IOCTABJICHHBIX 33124 MOCTaBJIICHHON 3aJa4M, MCIIOIb3yd CHUCTEMHBII

moaxoa, KpUTUYCCKH OLHCHUBACT UX HOCTOMHCTBA
N HEJOCTAaTKHU.

3HaTh: 0CHOBHI (U (HEePeHIIMATBEHOTO U HHTETPAIILHOTO
VCYHCIICHUS ¥ TEOPHIO PSAI0B, HEOOXOMMBIE [T 33724 aHaJIH3a
OKPY’KaroIlero Mupa.

YMeTb: HCNONB30BaTh  MeTOAbl U depeHnanibHOro
WHTETPAIIbHOTO UCUYUCIICHUS U TEOPHUIO PAJIOB ISl aHaIK3a 3a1a4
npodeccnoHanbHOM e TENbHOCTH.

Bianers: HaBbIKAaMH IPUMEHEHHS] MATEMAaTHYECKOTO arlapara
JUIsL OCYIIECTBIIEHUS TPO(ECCUOHATIBHBIX 3a/1au.

u




4. CTPYKTYPA ¥ COAEPKAHME JUCIATIIAHBI (MOYJIST)

4.1 O06beM IMCUMILTHHBI M BUJbI Y4eOHOH padoThl

Buabl yueOHoii padoThl O0bem B yacax
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 144 (4 3a4eTHBIX eIUHMIL)
Konrakthas paboTta oOydarommxcs ¢ 36
npenoiaBaresieM (BCero)
AynuropHas paboTa (Bcero), B TOM 4uCJIe: 36
Jlekuun 8
CemuHapbI, TPAKTUYECKUEC 3aHATHUS 28

JlaboparopHbie pabOTHI

Breaynuropnas paborta (Bcero): 108

B TOM YHCJIC: -
KOHCYJIbTalUs 110 JUCHUIIJINHEC

CamocTtosTenbHas pabota o0yyaroumxcs (BCero) 108

Buj npoMexxyTo4HO# aTTecTanuu JK3aMeH
oOyyaromerocs




4.2 TemaTnuyeckuii MJIaH y4eOHO U CHUNIHHBI

HaumenoBanue pasaesioB u Buabl yueOHoM padoThl, BKJIYAsA CAMOCTOSTEIbHYIO padoTy o0yyaromuxcsa | Komnerenuuun
TeM U TPYAOEMKOCThb (B 4acax)
Bcero N3 Hux CamocrositesbH | KypcoBas | Konrponbnas
ayAMTOPHbIE asi pabora padora padora
o 3aHATHUSA
& Jla6opar | IIpakTt
= OpHBIE HYECCK
E padoTbl | me/ceM
E HHApC
= KHe
g 3aHAT
us
Tema 1 «IIpenen yucioBoi 1 25 1 - 4 20 - - YK-1
IIOCJIEI0BATEILHOCTH U MPEEI
GYHKITI
Tema 2 «JluddepenunanpHoe 1 28 2 - 6 20 - - YK-1
ucYncieHue GyHKIUN OHOM
IIEPEMEHHON»
Tema 3 «HTErpabHOE UCUUCIIEHUE 1 28 2 - 6 20 - - YK-1
(GYHKIIUU OJTHOU TTEPEMEHHOI»
1 25 1 - 4 20 - - VK-1
Tema 4 «DyHKINN HECKOJIBKUX
IIEPEMEHHBIX.»
Tema 5 «UucnoBsie v QyHKIIMOHATBHBIC 1 25 1 - 4 20 - - YK-1
PAIBD)
Tema 6. «luddepenunanbuoie 1 13 1 4 8 - - YK-1
YpaBHEHHUSI»
HToro no gucuunjiuHe 144 8 B 28 108 - - -




4.3 ConepxaHue TMCUMILTHHBI «MaTeMaTHYeCKUI 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 ucuncaeHne QyHKIUM OAHON NepeMeHHOoI
[IpousBognass ¢yHkiuu. ['eomMeTpuyecknii M MEXaHWYECKUM CMBICI IPOU3BOIHOM.

OcHoBHbIE TpaBWwiIa U (OpMyNIbl BBIUUCICHHS NPOM3BOAHBIX. JuddepeHunpyemMocts u
muddepenman. [IpousBonusie 1 muddepeHpansl BICIUX MOpsaKoB. OCHOBHBIE TEOPEMBI
mupdepernmansaoro ucuucienus. [Ipasuwno Jlonuramsa. ®@opmymna Teiopa ¢ OCTaTOYHBIM
yiaeHoM B ¢opme [leano m B ¢dopme Jlarpamxka. YcinoBusi MOCTOSHCTBA U MOHOTOHHOCTH
¢ynkuuu. OkcrpeMyM  ¢QyHkumu. HeoOxomumble yclaoBHS M JIOCTATOYHBIE — YCJIOBHS.
HccnenoBanue BoIMykiaocTd ¢yHkuuu. Touka mepernda. Acumntorsl GpyHKIui. O0mas cxema
uccrnenoBanus (PYHKIIMH U TIOCTPOCHUS ee rpaduka.

IIpakTH4yeckoe 3aHsATHE

Pemenne 3amau. Beimonnenue kelic-3aganus

Tema 3 «MHTerpanbHoe HcuncIaeHue PyHKIMU 0OJHOH NepeMeHHOoH»
IlepBooOpazHass u HeompeneneHHbIH uHTerpan. OcCHOBHble cBoiicTBa. MeToabl

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 3anau. BeinonHenue kelc-3a1anus

Tema 4 «@PyHKIUHM HECKOJIbKHX 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 ¢yHkiuu. uddepennupoBanne HESIBHO 3aJaHHON
byHKIMH. OKCTpeMyM (YHKIMU HECKOJbKUX IepeMeHHbIX. HeoOxoaumble M JOCTaTOYHBIE

YCJI0BUS SKCTpEMYyMa.



IIpakTHyeckoe 3aHATHE
Pemtenue 3agau. BelmosHenue keiic-3agaHus

Tema S «HucinoBbie 1 PyHKIHOHATBHBIE PAAbI»
Yucnosele psapl. CxomumocTh M cymMma psaa. HeobGxomnmoe ycinoBHE CXOAMMOCTH.

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. Psnpr @yppe. Paznoxenune ¢ynkumii B psang Dypse.
["apmonnueckuii ananus. OproroHanbHas cucreMa QyHkiuil. O6o0menHsslit psag @ypoe

IIpakTH4Yeckoe 3aHATHE

Pemenue 3ana4. BeimonHenue keiic-3ananus

Tema 6. «InddepenuuaiabHbie ypaBHEHUD)
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

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.

O0beM 3aHaTHI B (hOpME TPAKTUIECKON TTOJTOTOBKU COCTABISET 28 4acoB.

Bua 3ansaTus Tema 3aHsaTHSA KoanuecTBo ®opma Koampl
qacoB MPOBECACHUSA KOMIICTCHIIUN
[Tpaktaeckoe | Tema 1 «IIpenen uucnoBoit 4 Pemenne 3agau. VK-1
3aHgTue 1 MOCJIENOBATENHLHOCTH U Brimonnenue
npenen QyHKIHm) Keiic-3aanus
[TpakTueckoe | Tema 2 6 Pemenne 3agau. YK-1
3aHsATHE 2 «AnddepennmanpHoe Brinonnenue
UCYHCIICHUE (PYHKIINH Kelic-3a1aHus
OJIHOM MEPEMEHHOI»
[Ipaktuyeckoe | Tema 3 «MHTerpanpHOe 6 Pemrenue 3anau. YK-1
3aHITHE 3 rcuucieHue QyHKIUHA Brimonnenue
OJIHOUM MEPEMEHHOI KeHc-3aaHus
[IpakTuueckoe Tema 4 «DysKwm 4 Pemenue 3amauy. VK-1
3aHaTue 4 Brmmonnenue
HECKOJIBKUX ITEPEMEHHBIX ) o
Kelc-3a1aHus
[TpakTrdeckoe 4 Pemenne 3amgau. VK-1
Tema 5 «HucnoBbie U
3aHATHE 5 by HKITHOHATEHBIE PAIBDY BLEHOHHCHHG
Keiic-3a1aHus
[Tpaktuueckoe | Tema 6. 4 Pemienue 3amau. VK-1
3aHsTHE 6 «AuddepennmanpabIe Boinonnenue
ypaBHEHUSD) Kelc-3aqaHus

4.5. YueOHo-MeTOqMYeCKOe 00ecniedeHHe CaMOCTOSTEIbHOI padoThl CTY/1€HTOB

CamocrosTenbHas pa60Ta CTYACHTOB IPCAYCMOTPCHA y‘Ie6HHM IIJIaHOM IIO AMCLMIIIINHE

B 00beMe 108 yacos.

CamocrosiTenbHas paboTa peanu3yercs B paMKax MporpamMmbl OCBOEHUS AMCLUMILIMHBI B

CIIeAYIOUIMX opMax:

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

- MpopabOTKa TEMAaTUKU CAMOCTOATEIbHONU padoThI;

- HallMCaHue KOHTPOJbHOU paboThI;

- oMcK nHpopmanuu B cetu «MHTepHET» U TUTEpaType;

- BBIMIOJIHEHUE UHIUBUYATIbHBIX 3aJaHUH;

- IOJIrOTOBKA K C/1a4e 3a4eTa, SK3aMeHa.

CaMocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- CUCTEMAaTU3alUHU U 3aKPEIJICHUS MOJIYyYeHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX
yYMEHUH 00y4arouuxcs;

- YIIIyOJIeHHsI U paCIIMPEHUS TEOPETUICCKUX 3HAHUH CTY/ICHTOB;

- (QopmMupoBaHUS YMEHHI HCIONB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIIPABOYHYIO

JAOKYMCHTAIUIO, yqeGHon U CIICHUAJTIBHYIO JIUTCPATYPY,

- 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 PECypCcoB (pumana:

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

-ayIUTOPUH JUIs CAMOCTOSATEIILHON paboThI.

[lepen BBIOTHEHHEM OOYYAIOUIMMUCS BHEAYTUTOPHON CaMOCTOSTENBHONW pabOTHI
IIPENOAaBaTeb MPOBOAUT KOHCYJIBTHUPOBAHHUE 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 TNPEnojaBaTeilb MOXKET IPOBOAWTh WHAWBUIYAIbHBIE 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 pabodel mporpaMMe AUCIUTUINHBL.

6. YueOHO-MeTOAHYECKOE U MATEPHATbHO-TEXHUYECKOE o0ecriedeHne JUCIUTNIMHBI
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. Briciias Marematuka. AJIbTCpHAaTHBHAsE  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. — Tekcr : onektpoHHbli // OOpa3oBarensHas 1ardpopma HOpait [calit]. —

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

3. [[umaues, B. C. Beicmas marematuka. [lomnsiii kypc B 2 1. Tom 2 : yueOHUK s
By30B/ B. C.IllumaueB ; mox penakmueit A. H. TuxonoBa. — 4-e¢ u3n.,, WCOp. U JOI. —
Mocksa : M3znarensctBo HOpaiit, 2022. — 305 c. — (Beiciiee oOpa3oBanue). — 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 : yueO6nuk mmst 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 reomeTpuu : 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. [llnerukoB. — MockBa: HW3nmatensctBo FOpaiit, 2022. — 417 c.—
(Beiciiee  oOpazoBanme). — ISBN 978-5-534-07664-6. — Tekcr : 2ieKTpoHHBIA //

Oo6pasoBarenbhas wiathopma KOpaiir [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. — Bomornma : BIMXA wum. H.B. Bepemaruna, 2015. — 54 c.— Tekcr:
3JICKTPOHHBIN // Jlanb : AJICKTPOHHO-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 : AIEKTPOHHO-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. [Moustue umcna. Yacte 1. Harypanbubie umcia. Ilensie uncma // 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 ruiockocTu // Bumeoypoku maremaruku — https://youtu.be/-0E-

5uRworY


https://youtu.be/bKtQ5EJXAec
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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.  Ilpemen umcioBoii mocnenoBaTeIbHOCTH — onpeaeneHue 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 ¢yukuus / 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
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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.  IIpoussoanas. 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
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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 HepequL MaTCpUAIIbHO-TCXHUYCCKOT O, IPOTPAMMHOTO obecreueHust

HaumenoBanue HaumenoBaHue OcHallleHHOCTH Ilepeuennb
JAMCUMILTUHBI CrenUaAJbHbIX CHeNUATbHBIX JINIEH3UOHHOT 0
(MmonyJisn), NOMeLeHUil U MOMeIeHH N U NPOrpaMMHOI0
NMPAKTUK B NMoMelleHu s NMoMelleHui 1Is olecneyeHus.
COOTBETCTBMH C | CaMOCTOAITEJIbHOM CaMOCTOSTEJIbHOM

Y4eOHBbIM ILUIAHOM padoThl padoThI

MaremMaTH4ecKu
aHaan3

Kabuner MaTeMaTUKu

YueOHEIE MecTa,
obopynoBaHHBIE OJOYHON
Me0enbi0, KOMIIBIOTEpaMHu
C BBIXOJIOM B CETh
MHTEpHET, paboyee MecTo
MPENo/aBaTeNs B COCTaBe
CTOJI, CTYJI, TyMOa,
KOMITBIOTED
IpenogaBaTens ¢
BBIXOJIOM B CETh
WMHTEPHET, IKPaH,

Microsoft Windows XP
Microsoft Office
Kaspersky Endpoint
IS Ou3Heca
Koncynprantllntoc
AdobeReader

Cisco WebEx
NupopmannoHHo-
KOMMYHUKAIITMOHHAA
matdopma «Chepym»
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Y4eOHEBIE MecTa,

AyauTopus 1s 00opyIoBaHHBIC OJOYHOU

CaMOCTOATCIIBHOU Me6ebI0, KOMITBIOTEPAMU

paboTsI 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-nienarorndeckuii cocTaB 3HaAKOMHUTCS € INCHUXOJIOT0-(PHU3HOIOTHYECKUMHU
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 peabuIuTaluu C IebIo
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 (opMax: 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 npoBeAeHUsI aTTECTALMU ISl CTY/IEHTOB-UHBAIMJIOB YCTAaHABIMBACTCA C YUETOM
VHIUBUyaJIbHBIX MCUXO(PU3NUECKHUX 0COOEHHOCTEM. Jost CTYJICHTOB C OB3
nperycMaTpuBaeTcsl JOCTymHas ¢dopMa NpeaoCTaBlIeHUS 3aJaHUM OICHOYHBIX CPEJACTB, a
UMEHHO:
— B TMIEUATHOW WIIM JJICKTPOHHOU opMe (IJIs JIUI] ¢ HAPYIICHUSIMHU OTIOPHO-/IBUTATEILHOTO
amnmnapara);
— B TedaTHOM ¢opMe WM DBJIEKTPOHHOW ¢opMe ¢ YBETHMYEHHBIM MIpUPTOM U
KOHTPACTHOCTBIO (JJIs JIUI] C HAPYIICHUSIMU CITyXa, PeUu, 3pEeHuUs );
— METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHus BCIAYX (IUIsl TUL C HAPYIICHUSIMU 3PEHUS).
CryneHTaM ¢ WHBAJIUJAHOCTHIO YBEIMYHMBACTCS BpEMs Ha IIOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMpPOCHL. [l TakuX CTYAEHTOB MpeaycMaTpuUBaeTcs JAOCTymHas Qopma
MPEIOCTaBIICHUSI OTBETOB Ha 33/I1aHUS, & HMEHHO:
— MUCbMEHHO Ha Oymare ujii HabopoM OTBETOB Ha KOMIbIOTEpE (IS JIUI] C HAPYIICHUSIMH
clIyxa, peun);
— BBEIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C HCIOJB30BAHUEM YCIYT aCCUCTEHTa (st
JUI C HAPYIICHUSIMUA OTTOPHO-/IBUTATEIILHOTO aIlapara);
— YCTHO (7151 JIUII C HAPYIICHUSIMU 3PEHUSI, OTIOPHO-IBUTATEIHLHOTO aIllapaTa).
— pH HEOOXOIUMOCTH JUISI OOYYaIONIMXCS C WHBAIMTHOCTBIO TPOIEAypa OICHUBAHUS

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 POMEXKYTOUYHOM aTTecTAlMU NPH U3YyYeHUH
Y4eOHOM TUCHMILIMHBI

b1.0.09.02
MaTtemMaTH4eCKUH aHAJIN3

Tyukoo 2023



1. MACHHOPT ®OHJIA OIIEHOYHBIX CPEJICTB

KoHTpoaupyembie pa3aensl (TeMbl) Kox 1 HanMeHOBaHHe KOMIETEHIHH Huaukatop HanmenoBaHue OLEHOYHOI0 CPeICTBa
AMCHHIIHHbI HAOCTHIKEHHUSI
KOMIICTCHIINHA
Tema 1 «IIpenen uncioBoi YK-1 CriocobOeH ocymecTBIATh TOUCK, KPUTHUECKUH YHUK-1.1, MPaKTUYECKUE pa0OThI (OTACIBHBIH
HOCJIEI0BATENLHOCTH U IPEEI aHaJ n3 U CHHTE3 HH()OPMAITHH, TPUMEHATH CUCTEMHBIH VYHUK-1.2, MaTepuan); JOKJIaabl, YCTHBIN OIpoc,
yHKIHI MOJXOJ AJIsl pelIeHNs TIOCTABJICHHBIX 3a1a4 YUK-1.3 cobecel0BaHKE; TECT, IK3aMEH
Tema 2 «/IuddepeHunaibHoe YK-1 CriocobeH ocymecTBIATh IOUCK, KPUTHYECKUI YHUK-1.1, MpaKkTHYeCKue paboThl (OTACTHHBIHN
ucuncienue GyHKIUHI OHOM aHalM3 ¥ CUHTE3 UH(POPMAINY, TPUMEHSITh CUCTEMHBIN YHUK-1.2, MaTepHan); JOKIabl, YCTHBIN OMpoc,
TIepPEMEHHON TIOJIXOJI TSl PEIICHUS TIOCTABIEHHBIX 3a/1a4 YHK-1.3 cobece0BaHHUE; TECT, IK3aMeEH
Tema 3 «MHTErpaTbHOE HCUMCIICHHE YK-1 CnocoGeH ocymecTBIsTh MOUCK, KPUTHYECKHHA YUK-1.1, npakTu4ecKue paboThl (OTACHBHBIH
- . aHaJIN3 U CUHTE3 MHPOPMALIMH, IPUMEHATH CHCTEMHBIH VHUK-1.2, MaTepua); JOKIabl, yCTHBIHA OIpocC,
(GYHKIIUU OJTHOU TIEPEMEHHO )
TIOJTXOJI JUIsl PEIISHUS TIOCTABJIIEHHBIX 3a/1a4 YHUK-1.3 cobece0BaHuUE; TECT, IK3aMeEH
Tema 4 «DYHKIUH HECKONBKIX YK-1 CnocoGeH ocymecTBIsATh MOUCK, KPUTHYECKHHA YUK-1.1, npakTu4ecKue paboThl (OTACHBHBIH
- eMeHHIjIX N 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
Tema 5 «UHCIOBBIC I YK-1 CriocobeH ocymecTBIATh IOUCK, KPUTHYECKUI YUK-1.1, MPaKTHYECKHe paOOTHI (OTACTBHBIN
aHaJIU3 U CUHTE3 MH()OPMAIUH, TPUMEHSATh CUCTEMHBIH YUK-1.2, MaTepHua); JOKJIaJIbl, YCTHBIM OIPOC,
(GyHKIIMOHATIBHBIC PSIIBI» )
NOJXO0J 1715l pellIeHUs] IOCTABJICHHBIX 3a1a4 YUK-1.3 co0eceZIOBaHNe; TECT, IK3aMEH
Tema 6. «Jluddepertmansupic YK-1 CnocoGeH ocymecTBIsTh MOUCK, KPUTHUECKHH YUK-1.1, MPaKTHYECKHE paOOTHI (OTACTBHBIH
) P aHaJN3 ¥ CUHTE3 UH(POpPMAIINHU, TPUMEHSITh CUCTEMHBIH YHUK-1.2, MaTepuai); J0KJIaabl, YCTHBIN OIpoc,
YpaBHEHU )
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 WTOrOBOW  aTTECTAllMW, BBINOJHEHUHU
BBIMYCKHON KBaNu(UKaMOHHOU paboThl. MToroBas orneHka chopMUPOBAHHOCTH KOMIETEHIIUU
YK-1 ompenensercs B MOArOTOBKE M CAaye TOCYAApCTBEHHOTO SK3aMEHa, B BBIMOJIHEHUHU 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. Bonipocsl k 3K3amMeHy

1. Ilpenen pyHKIUM.

2. BeckoHeuyHO Manble W OECKOHEYHO OOJBINHME BEIUYHHBI, CBA3b MEXKIYy HHUMH, HUX
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
kiaccugukanus. OCHOBHbIE CBOMCTBA HETIPEPBIBHBIX Ha OTpe3Ke (QyHKIMH

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 HYHKIUH.

12. udpdepenunpoBanue GyHKIHMA, 3aJaHHBIX HEIBHO U TApaMETPHUUECKU.

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

14. Tuddepenman GyHKIIMN, €0 CBOMCTBA U TEOMETPUUECKHIN CMBICT.

15. IIpaBuno Jlonurans.



16. YcnoBus Bo3pactanus U yobiBaHus QpyHkIuu. JkcTpemyM (yukmuu. HeoOxonumoe
U JIOCTaTOYHOE YCIIOBHE CYIIECTBOBAHHS SKCTPEMyMa.

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

18. BoImyK10CTh (PyHKITUH, TOYKHU eperunoa.

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 TEOMETPUUYECKOE NCTOIKOBAHUE.

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. luddepenumrpoBanue HeIBHOU (HyHKIIHH.

26. JluddepeHnnanbl BRICIIUX 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 (QYHKIIUH JIBYX TIEPEMEHHBIX. Y CJIOBHBIA IKCTPEMYM.

30. I[TonsTne HeompeaeneHHoro uHTerpana. CBOMCTBa HEONPEAEICHHOIO HHTErpasa.
Tabnuiia OCHOBHBIX HEONPEAETICHHBIX HHTEIPAJIOB.

31. Meroax  HEMOCPEACTBEHHOTO  HMHTETpHpOBaHHSA. MeTon  MHTETpUPOBAHUS
[10JICTAHOBKOM (3aMEHOI NepeMEHHOM ).

32. MeToj UHTErpUPOBAHUS IO YACTSIM.

33. llomsTHe O panMOHANBHBIX (QYHKIUAX. VHTErpupoBaHWEe  MPOCTEHIINX
paroHaIbHBIX IpOOEH.

34. VlaterpupoBaHue pariioHAIBHBIX TPOOCH.

35. WuTerpupoBanue TPUTOHOMETPHUUECKHUX b yHKIHIA. YHuBepcanpHas
TPUTOHOMETPHUYECKAsH ITOJICTAHOBKA.

36. HWuterpansl THNA I sin™ x-cos" xdx. Wcmonp30BaHHE TPUTOHOMETPHYECKUX
npeoOpa3oBaHuil.
37. Tpuronomerpuieckast MoAcTaHoBKa. MIHTETpaTbl TI/IHaJ. R(x;vax® +bx +c)dx.

38. OmpeneneHHBI WHTETPAT KaK IMpeeNl WHTETPaJbHOH CyMMBL ['eoMeTpHuecKuili u
(bu3nyecKuil CMBICI ONPENIETICHHOIO UHTErpaa.

39. ®opmyna Hetotona — JleitOnuma. OcHOBHBIE CBOWCTBA ONpPENEIEHHOT0 MHTErpaa.
Brluncnenus onpeneaeHHoro nHTerpasia.

40. ®opmyna Heroorona — Jleitbnuna. MHTerpupoBaHue MOACTaHOBKON (3aMeHOM
nepeMeHHoil ). MHTerpupoBaHue Mo 4acTsM.

41. Beluucnenue miomaaed MmiIockux ¢uryp. BblunMciaeHue UIMHBI AYTH IUIOCKOM
KPUBOM.

42. Boruncienue oobeMa Tesa. Beruuciienue miomnaam noBepXHOCTH BpaleHHsL.

43. MexaHn4ecKHe MPUIIOKEHUS OMPEIeICHHOTO HHTETpaa.

44. JiBoiiHo¥ wuHTerpan. OCHOBHBIE MOHSATHS M ompeneneHus. ['eomerpuueckuil u
buznyeckuit cMbIca 1BOMHOTO HHTerpaina. OCHOBHBIE CBOMCTBA JBOMHOIO MHTETpaa.

45. BoluncrieHue JBOMHOTO MHTErpaja B J€KapTOBBIX KOOpAMHATax. Brrumcienue
JIBOMTHOT'O MHTETpaJia B MOJISIPHBIX KOOPAUHATAX.

46. TIpuiioskeHus TBOMHOr0 HHTETpaa.

47. O6uue cBenenus 06 auddepeHnnanbHbIX ypaBHeHUIX. OCHOBHBIE TIOHITHS. 3a1a4H,
NpUBOAALINE K TU(PPepeHIINaTbHBIM YPAaBHEHUSM.

48. TuddepeHnmanbHbie YpaBHEHH TIepBoro nopsika. OCHOBHBIE MTOHATHS. Y paBHEHUS



C pa3esIOUIMMUCS TEPEMEHHBIMHU.

49. OgHopozaubie TuddepeHIaIbHbIe YpaBHEHUS.

50. JIuneitnepie ypaBHenus. Y pasuenue . bepaymm.

51. YpaBHenue B nmonHbIX auddepeHnuanax. HTErpupyonmi MHOKUTEb.

52. JluddepeHnumanpHbie ypaBHEHUS BBICIIMX TOPSAKOB. (OCHOBHBIE TOHSTHS.
YpaBHEHUS, JOMTYCKAIONINE TIOHIKEHHE MOPSAKA.

53. JIuneitnbie quddepeHnaibHbple YpaBHEHHUS BBICIIUX MTOPSIIKOB.

54. Jluneiinple 0qHOPOAHBIE U(PepeHIINaTbHbIC YPAaBHEHHS BTOPOTO MOPSAKA.

55. JIuneitasie ogqHOpOoAHBIC AU (PepeHIInaTbHbIE YPaBHEHHS N-TO MOPSIKA.

56. Jluneitnpie omHOpOnIHBIE IU(QEepeHINaIbHbIE YPAaBHEHUS BTOPOrO IMOPSAIKA C
MOCTOSTHHBIMH KO3 HUITIEHTaMH.

57. Ctpykrypa oOIIero pemeHus JUHEHHOr0 HEOIHOPOTHOro Au(QepeHnnanbHOro
ypaBHEHHUS BTOPOro Hopsiaka. MeTos Bapraliy MPOU3BOJIbHBIX TOCTOSIHHBIX.

58. JluneiiHple HeOMHOPOAHBIE MU(EpEeHINATbHBIE YPAaBHEHHS BTOPOTO TOPSIKA C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH U ITPaBON YacThIO CIIELHUAIBLHOIO BUA.

59. Cucremsl auddepeHunanbubx ypaBHeHU. OcHOBHBIE MOHATHA. VHTErpupoBaHue
HOpMalibHBIX cucTeM. Cuctema JMHEHHBIX AU @epeHIUalbHbIX ypaBHEHUN € MOCTOSHHBIMU
K03 pHUIHEeHTaAMH.

Kpurepuu onienuBanus

IIIxana omeHNBaAHUA Kpurepun oneHuBanusi

«OMIUYHOY TEOPETUIECKOE COJIEpKaHNe MaTepralla 0CBOCHO MOJIHOCTBIO, 0e3 mpo0eIioB,
HEOOXOIUMBIE MPAKTUYECKUE HABBIKU PAOOTHI C OCBOGHHBIM MAaTEpHAlIOM B
OCHOBHOM C(OPMHPOBaHBI, BCE MPELYyCMOTPEHHBIE MPOrpaMMoil o0ydyeHus
yueOHBIC 3aJJaHUs BHITTOJIHEHBI, KAYECTBO BBHIMOTHEHUS OONBIINHCTBA U3 HUX
OLIGHEHO YUCIIOM 0aJyIoB, OM3KHM K MAaKCHMAaIbHOMY

«XOpoOuLoN TEOPETUUECKOE COJCPKAHNE MaTepralla OCBOCHO IOJIHOCThIO, 0e3 Ipo0esioB,
HEKOTOpBIE TNPAKTHYECKHE HAaBBIKU pabOThl C OCBOCHHBIM MaTepHaOM
chOopMHPOBaHBI  HEOCTATOYHO, BCE TPEAYCMOTPEHHBIC MPOTPaMMOM
o0y4eHus: yueOHbIC 3aJIJaHHs BBITIONHEHBI, KAY€CTBO BBITIOJIHEHHUS HHA OJHOTO
U3 HUX HE OLEHEHO MUHHMAIBbHBIM YHCIOM 0ajulOB, HEKOTOpBIE BHIBI
3aJJaHUH BBITIOJHEHBI C OITMOKaMHU

«VO0BTIeMBOPUMETLHOY TEOPETUYECKOe COJCpIKaHUe MaTepHhaia OCBOCHO YacTUYHO, HEOOXOIMMBIC
MPAKTUYECKHE HABBIKM PAbOTBHI C OCBOCHHBIM MAaTEpPHaIOM B OCHOBHOM
chopMHPOBaHbI, OONBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMol OOydYeHHUs
y‘Ie6HI)IX 33]13HI/II7[ BBIITIOJIHCHO, HEKOTOPBLIC K3 BbIIIOJHCHHBIX Sa)Z[aHPIP'I,
COJICPIKAT OIIMOKH

«HE TEOPETHYECKOe COJep)KaHHe Marephaja He OCBOEHO, HEOOXOANMbIE
yIIOBJIETBOPUTEIHHO» NPaKTHYECKUE HaBBIKM pabOTBl HEe CcHOPMHUPOBAHBI, OOJBIIMHCTBO
MPeNyCMOTPEHHBIX ~ MPOrpaMMOi  OOydeHUs y4eOHBIX 3aJaHUil  He
BBITIOJTHEHO, JIM0O0 Ka4eCTBO WX BBINOJIHEHUS OLEHEHO YHCIOM OalioB,
ONM3KUX K MHHHUMAIILHOMY; TIPH JJOIOJIHUTEIEHON CaMOCTOSITENIbHOI paboTe
HaJl MaTepuajioM Kypca BO3MOXKHO TIOBBIIIEHHE KadecTBA BBIMOJHEHHS
yueOHBIX 3aJIaHHH.

2.2 THNMTOBOE TECTOBOE 3A/IAHUE

Bapmuanr 1

Ne TecroBoe 3aganue IIpaBuabHBIH
OTBeT

1 Beruucnuts IIPOU3BOHYIO ¢byukuuu | Oteer: 1




4x3 + 5x

Y=
Bbi0epuTe oanH NpaBUIbHBIN OTBET.
1) 8x
2) 8x+5
3) 4x+5x
4) 4x? +5x
Haiitn neonpenenennbiii unterpan J 2e?*dx Ortsert: 1

Bbi0epuTe oanH NpaBUIbHBIN OTBET.
1) e +C

2) 26> +C

3) 0,5¢% +C

4) 4e* +C

Pemmmts muddepennmansHoe ypaBHEHHE C pa3AesSIOIIIMUCS OtgeT:3
HepeMEHHBIMH

2x dy
3y2  dx
Bri0epuTe 0 1H NMpaBUIbHBIA OTBET.
1)2x2=y3+C
2)2x2=3y3+C
Nx2=y3+C
4) x?=3y3+C
JuddepeHnnansabie ypaBHEHUS IEPBOTO MOPsIIKA OBIBAIOT OtBeT:
CIIETYIOIIUX BUIOB: 1,2.3,5

BbiGepuTe yeThipe NpaBUJIbHBIX 0TBETA.

1) YpaBHeHus ¢ pa3aemstomyuMuUcs epeMeHHbIMU

2) OJTHOPOJIHBIC YPABHEHHSI.

3) JAuHEelHbIC yPaBHEHUSI

4) ypaBHEHUs, IOMYCKAIOIINE TOHMKEHUE MOPSIIKa

5) ypaBHeHHs B MONHBIX AU PepeHImanax.

6) muddepeHnranbHbpIe YpaBHEHHS C TIPABOM YaCThIO
CHelHaIbHOTO BHJIA

BriGepuTe psibl, KOTOPBIE CXOASTCS: OtBeTt: 1,4, 5




5 - :
) nln2n’

n=2
Bbi0epuTte Tpu NpaBUIbHBIX OTBETA.

CooTHecuTe MOHATHUS U ONPENICICHHUS. Ortger:
K xaxnoii mo3uumu nepsoro crosiouna noadepure 1r
COOTBETCTBYIOIIYIO MO3UIMIO U3 BTOPOTO CTOJIONA. 2-a
3-0
1 a 4-B
Ecmu dynkmus f(x) quddepennupyema yObIBaeT Ha
Ha uHTepBaie (a, b) u f'(x) > 0 aus UHTEpBaJe (a,
ar000ro X W3 uHTEpBaia (a, b), To b).
byHKIISA
2 | Ecnu pynknus f(x) nuddepenupyema Ha | O | BBIITYKJIa BHU3
uHTepBate (a, b) u £'(x) <0 mis mrodoro x
U3 uHTepBaia (a, b), To hyHKIUSA
3 E . B | BBITyKJIA
CJIH JUTS TFOOBIX IBYX 3HAUCHUU X1 H X2
BBEPX
13 uHTEepBaia (a,b), BeImoHAeTCS
HEpPaBEHCTBO:
[{Xl +X2]< f(x)+ f(x,)
2 2 1o
byHKIISA
4 | Ecim uist moObIX ABYX 3HAYCHHUM X1 U X2 U3 | T BO3PACTACT H
uHTEepBaja (a,b), BEITOITHAETCS
UHTEpBae (a,
A X+ % Zf[xl}-i-f(.f'{z) b).
2 2
HEpPaBEHCTBO:
TO QyHKIIHA
YcTaHOBHUTE COOTBETCTBUE MEXKY IpenenamMu PYHKIMHN 1 uxX Ortser:
3HAYCHUSIMHU. l-a
K xaxnoii mo3uumuu nepsoro crojiona noadepure 2-0
COOTBETCTBYIOLIYIO NO3UIMIO U3 BTOPOIO CTOJIONA. 3T
1 lim £ 2x% + 5x* al|b 4-B
im ————;
x-m 2 +x?% +x*
2 x4 x?+x° 60
im ————;
x>0 2 + x2 4 x7
3 . x3+6x2—x—-6 B |15
im
x->1  x?2—3x+42
4 . sin3x r |-14
lim —
x-0sin2x
K kakaoi mo3unum nepsoro croJiona noadepure Orser:
COOTBETCTBYIOIIYIO MO3UIUIO U3 BTOPOI0 CTOJI0LA. 1-6
2-B
3 1 3-r
! x”dx : a —cos(1—x2)+C
f g8’ 2 4-a
1+x
2x 1
2 [ 2xe**dx 0 Zarctgx4 +C




317 2:21 B xe?* — %ezx +C
4 [ xsin(1 — x?)dx r %ln(Zx FD+C
9 | HeoO6xoauMo pemuTh JuHEHHOE HeoqHOpoaHOoe nuddepennmanbaoe | Otsert: 1, 2, 3, 4
ypaBHEHHE BTOPOTO HOPSIKA.
y' + 6y + 10y = 74e3x
YcTaHOBHUTE BEPHYIO MTOCIIEA0BATEILHOCTD PEILICHUS:
1) CocTaBisiOT XapaKTEPUCTHUECKOE YPaBHCHHE
COOTBETCTBYIOILIETO OJTHOPOAHOIO YPABHEHUS U PELIatOT €ro.
2) CocCTaBisIOT 001Iee PEeIICHHE COOTBETCTBYOIIETO
OJIHOPOJHOTO ypaBHEHHUSI.
3) Haxopnst yacTHOE penieHue COOTBETCTBYOIIETO
HEOJIHOPOJHOTO YpaBHEHUS
4) CymmupyroT 00IIee peIIeHne COOTBETCTBYIOIIECTO
OJIHOPOJHOTO YpaBHEHUS M YACTHOE PELICHHE UCXOTHOTO
HEOJHOPOIAHOTO YPaBHEHUS
10 Bribepute npaBuiibHYIO MOCIENOBATEIbHOCTh AeicTBuil mpu | OTBET: 2
HAXOXKJCHUN O0JIACTH CXOAMMOCTHU CTETIEHHOTO psfa.
[ee]
(x— 4"
7"
n=1
Bbi0epuTe 01MH NPAaBUJILHBIH OTBET.
1) HaXOJAT pagryCc CXOAUMOCTH CTEIIEHHOTO psija 1Mo Gpopmylie
R = lim , HAXOSIT MHTEPBAJI CXOIUMOCTH M3 YCIOBHS
n—oo lan4q
|x — 4| < R u nonyuaror nHTEpBAI CXOAMMOCTH
2) HaxXOAAT PauyC CXOJAMMOCTH CTETIEHHOTO psijia o popmyiie
R = lim , HAXOISIT MHTEPBAJI CXOIUMOCTH M3 YCIIOBHSI
n—-oo 1ap41
|x — 4| < R, uccrnenytor psii Ha CXOAMMOCTb Ha KOHLAX HHTEpBANa 1
OKOHYATEJBHO MOJIyJalOT HHTEPBAJ CXOUMOCTH
3) HAXOIAT MHTEPBAI CXOLMMOCTH U3 ycnosust | X — 4| < 7,
UCCIIEYIOT Psi/I HAa CXOJUMOCTh Ha KOHIIaX WHTepBaIa U
OKOHYATEJbHO MOJIyYaroT MHTEPBAJI CXOAMMOCTH
11 3anummTe MOHATHE, 0 KOTOPOM MJET peyb. Ortser:
Huddepenunansu
— ypaBHEHHE, CBSI3BIBAIOIIEE NCKOMYIO | O€ YpPaBHEHHE
(GYHKLNIO OJTHON MIJIM HECKOJIBKUX MEPEMEHHBIX, 9TH ITepeMEHHbIE U
MPOM3BOHBIE (MK AU PepeHInanbl) pa3IndHbIX TOPSIKOB ITON
GbyHKLIUH.
12 3anummuTe MOHATHE, 0 KOTOPOM MIET peyb. Ortser:
Oyuxkius F(X) HassiBaeTCst GyHKIUS [TepBooOpasHas

¢ynxmu f(X) Ha mpomexyTke X, eciu aist Tr000ro X U3 JaHHOTO
npoMexyTka X BepHo paBeHcTBO F'(X)=f(X).




13 3anummuTe NOHATHE, 0 KOTOPOM MJET peyb. Ortser:
Yucno a - 3To byuknuu y = f(X) B Touke xo, | [Ipemen
ecau juist 1ro0oro € > 0 HaiaéTces Takoe unciio 6 > 0, yTo ais
700010 X, yroBieTBopsitoiiero ycaoputo 0 < |X - Xo| < 8, cripaBeinBoO
HepaBeHCTBO [f(X) - a| < g
14 3anummTe MOHATHE, 0 KOTOPOM HIET peyb. Ortger:
3amaua — 9TO HAXOXKICHHE YaCTHOTO Ko
pemeHust U PepeHIIMaIbHOTO YpaBHEHUS, YIOBICTBOPSIONIETO
3aIaHHBIM HAa4YaJIbHBIM YCJIOBUSM .
15 | [Ipoananmu3upyiite, BEpHO JIH BHIMIOJIHEHO CIIEAYIOIICE 3aJaHue, OtBer: B)

BEIOCPUTE BEPHBI OTBET,ECITH HET, YKAXKUTE TJIe ObLIa JOIMyIICHA
omuOxKa.

Buruncanthb miomaab Gurypbl, OrpaHu4eHHONH JIUHUSIMU.
y=x?-3,y=-2x

Haiinem Touku nepeceuenus rpad)ukoB:

x?—3=-2x
x>+2x—-3=0
x = lunux = —3

BpInosHUM CXEMaTHYECKUM YePTEK:

7.0
6.5
6.0
5.5
5.0
4.5
a0
.5
30
25
20
15
]
0.5

0

s

10

15

2.0

]

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

Tornma nomy4um:
1

3
S = f (—2x—x2—3)dx=<—%—x2—3x>

—3 -3

b 40
=—3 KB. e/,

a) pEIICHHE BBIOJIHEHO BEPHO

0) B pelIeHUH JOMyIIeHa OIMOKa MPU HAXOKICHUH TPEIEIOB
MHTETPUPOBaHUs (TOUEK NepecedyeHus rpaduxon)

B) B pELICHUHU AOMYIIEHA OUIMOKA MPU 3aIIMCH NOBIHTET PATbHON

byHKIUA
I') B pelIeHHH JOMYIIeHa OINOKa MPU HEMOCPEACTBEHHOM




BBIYHCIICHUH OTPEACIICHHOI0 HHTErpasia, oAbIHTErpaIbHas
(GYHKIMS IpU 3TOM HaiiieHa BEpHO

16

. 3+x+6x3
Berauciuts lim ————
x—o00 X°—2x+1

OrtBert:-6

17

2—-4x2

1-4x2'

(B otBere 3anucarh yeTHast (yHKIMS, HeUeTHAs (PYHKLMS WIN
¢yHKIMs 00IIero BUaa)

Onpenenutb Y4eTHOCTh QYHKIUHU Y =

Ortser:
yeTHast QyHKIHUSA

18

[TpoaHaau3upoBaTh pemieHre OJHOPOAHOIO AU hepeHIHaTLHOTO
ypaBHEHHsI BTOPOTO MOpsiaKa. BepHO Jin BBIMIOJHEHO pEIlICHUE, €CITU
HET, BBIOPATh BapUaHT OTBETA, C YKa3aHMEM COOTBETCTBYIOLIMX
OIINOOK.

Pemmnts ogHOpoaHoe 1 PepeHnuaIbHOe ypaBHEeHHE BTOPOTO
nopsiAKa:

y'=7y'"+12y =0

Pemienne
CocTaBUM XapaKTepUCTUYECKOE YPABHEHUE U PELLIUM €r0:

k?—7k+12=0

k1 = 4k2 = 3
Torpa:

y=Cy-e*™ +Cy-e3*

a) pEIIeHHE BBIMOJIHEHO BEPHO

0) ommbka IomyIeHa MPH COCTABICHUN XapaKTePUCTUUECKOTO
ypaBHEHUS

B) omIMOKa JIOMyIeHa MPU BIYUCICHUN KOpHEH
XapaKTEPUCTUIECKOTO YPABHEHUS

r) omuOKa JONyIIeHa MPU COCTABICHUH UCKOMOM (DYHKIINH

Otser: a)

19

Brerunciaurs f03 (x?)dx

Ortser: 9

20

Haiitu mpowussoanyio dynxrmu f(X)=x? + 4 npu X=2

OtsBet:4

Bapmunanr 2

TecToBOE 3a1aHHE

IIpaBujbHbII
oTBeT

Beruncnurs IIPOU3BOIHYIO byHKIMK
y = 4x3 + 5x.

Bbi0epuTe oayH NpaBUIbHBIN OTBET.

1) 12x2 + 5x.

2) 12x? + 5.

3)12x2+5+C

4) 4x3 + 5x + C.

OtBeT: 2




Haiitn neonpenenennpiii unrerpan [ 5x*dx

BriGepuTe 0iMH NPABUILHLII OTBeT.
1)x>+C

2)5x>+C

xt+C

Otser: 1

Pemnts nuddepennmanbaoe ypaBHEHHE € pa3AeSOUIMUCS

MNEPCMCHHBIMU

x? dy

yz  dx
Br16epuTe 01H NpaBUIbHBINA OTBET.
Nx3=y3+cC
2)3x3=y3+C
Hx3=3y3+C
4) x2=y2+C

OtBeT:1

Kaknmu MeTogaMu MOKHO PELLIUTH HEONIPEACIICHHbBIN

WUHTETpan?

BbiGepuTe Tpu NpaBUIbBHBIX OTBETA.

1) MeTo UHTETPUPOBAHMUS 110 YACTAM

2) METOJT 3aMEeHbI IEPEMEHHOM.

3) MeToA pa3zeneHus MepeMeHHbIX

4) MeTO/I HEMOCPEICTBEHHOTO HHTETPUPOBAHHUS
5) merox "aycca

6) meron Komm

OTtBeT:
1,2, 4

Bri6epuTte psaapl, KOTOPBIE PACXOAATCS:

® n
D anl (n+1)3™’

2 Z 1
) n=1"

3)

n=2
Bbi0epuTte Tpu NpaBUIbHBIX OTBETA.

OtseT: 2, 3,4

CooTHecHuTe TOHATHS U OIIPECACIICHUS.
K xaxnoii mo3uumu nepsoro crosduna noadepure

COOTBETCTBYIOUIYIO O3UIIUIO U3 BTOPOI0 CTOJIOLA.

1

®yuknusa f(x) Ha3bIBaeTCsl YETHOI,

a | ecry mWist
JIF000r0 X U3
oOJactu

OTtBeT:
1-0

3-T
4-B




onpeenaeHus
BBITIOJTHSIETCS
PaBEHCTBO
f(-x)=-f(x)
2 | ®yuknus f(x) Ha3pIBaeTCs HEYETHOI,
eCIIu ISt
11000r0 X U3
obnactu
onpeeaeHus
BBITTOJTHSCTCS
PaBEHCTBO
f(-x)=f(x)
3 . eciu
DyHKIHUS HA3bIBAETCS HENMPEPLIBHOW B
TouKe, CyIIIECTBYET
Takoe gucio T
HE paBHOE HYIIO,
YTO JIUIS JIF0OO0T0
X u3 e€ ob0aacTh
onpeneneHus f{x
+T) =f(x)
4 _
®yukuusa y = f(x) Ha3pIBaeTcs €CIIA IPeAET
NMepPUHOINYECKOi,. ¢byHKIIUU B
3TOM TOYKE
COBIIAJAET CO
3HAYCHHUEM
GbyHKIIUYU B
3TOM XKe
TOYKE.
YcTaHOBHUTE COOTBETCTBUE MEXKY IMpeneraamMu PYHKIHMHA U uxX OtBerT:
3HAUYCHUSIMU. l-a
2-0
K xaxnoii mo3uumuu nepsoro crojiona noadepure 3T
COOTBETCTBYIOIIYIO MO3HIIMIO U3 BTOPOT0 CTOJIONA. 4-B
1 . 4x —5x? —6x* a3
3}1—{?0 2x + 2 — 2x*
2 o ox—x*+xt 60
9}1—{232 + 4x? + 58’
3 sin2x B |-0,5
m-——-—r—-
x-0arcsin 4x
4 2% — x r |05
lim ;
x22 X —2
K kaxkaoi mo3unum nepBoro croJiona noadepure OrTBerT:
COOTBETCTBYIOIIY IO MO3UIIMIO U3 BTOPOTO CTOJIONA. 1-6
2-B
1 x2dx a In|y| + C 3-r
I 4a




—_ i 1
2 [ (2x — 3)sinxdx o §arctgx3 +C

—(2x — 3)cosx + 2sin;
+C

3 | [ cos x cos 7xdx B

d 1
4 7}, T Esin6x + EsinSx
+C

HeobxonuMo pemmth TUHEHHOE ofHOpoaHOE TuddepeHImansHoe
ypaBHEHHE BTOPOT'O MOPSIKA C MOCTOSHHBIMU KO PHUIIUECHTAMH

y'+py +qy=0

VCTaHOBUTE BEPHYIO TOCIIEI0BATEIFHOCTD PEIICHUSL:
1) 3anwuceiBatoT pemenue JIOAY B Bune

® y=0C1 "+ Cy-*Tnpuky #£ka, k1, ka € R:
o Yy=0Cr-eT L Ch.z-eTrnpuk, = ky = ko, ko € R:
o yw=e* - (Ci-cos Bz +Cy-sin Bx)npw ks =a+i-B, ke = —i-

2) 3anmchIBAIOT COOTBETCTBYIOIIEE XapaKTEPUCTHUECKOE
2
ypaBHenue k” + pk+q =0
3) HaxomAT KOPHU XapaKTepUCTUUECKOro ypaBHeHus ki u ko

Otser: 2,3, 1

10

Bribepute npaBuiIbHYIO IOCIIENOBATEIBLHOCTh AEHCTBUM IpHU
pewieHnH AU QPepeHInanbHOTO YpaBHEHHs IEPBOr0 MOPSIIKA.

X +/3+y?dx+y+/2+ x2dy = 0;

Bbi0epuTe oauH NpaBUIbHBIN OTBET.

1) Oto ypaBHEHHE ¢ pa3AeAIOLIUMUCS IepeMeHHbIMU. J1Jis
TOT0, 4TOOBI €r0 PelINTh, pa3AeIuM IIepeMEHHbIE, T.€. B OJJHY CTOPOHY
nepeHeceM BCe ciaraeMble ¢ X, a B IPYTYIO C Y, HHTETpUpyeM ooe
4acTH (IIPU HEOOXOIUMOCTH UHTETPUPYEM YACTH OTJIENIBHO),
3aIlIMChiBa€M HOHy‘IeHHBIﬁ OTBET

2) D10 ypaBHEHHE C pa3ACAIOIINMUCS IEPEMEHHBIMU.
[lepeHocruM 0THO U3 ClIaraeMbIX B JPYTYIO CTOPOHY PaBEHCTBA,
UHTETpUpyeM 00€e 4acTH paBeHCTBA, 3alMChIBAEM MOJYUYEHHBIH OTBET

3) D10 ypaBHEHHE C pa3ACIAIONIMMUICS IEpeMeHHBIMH. {7151
TOT0, 4TOOBI €r0 pelnTh, IHTerpupyeM JieByto 4acTh paBeHCTBA,
3aIlIMChiBa€M HOHy‘IGHHLIfI OTBET

Otser: 1

11

3anummTe NOHATHE, 0 KOTOPOM MIET peyb.

Ui QYHKIIMUA. — 3TO COBOKYITHOCTb
BCEX NMEePBOOOPA3HBIX TaHHOW QYyHKIIMU

Orser:
Heonpenenénuplit
UHTErpal

12

3anuuMTe NOHATHE, 0 KOTOPOM MIET pedb.

Bripaxkenue, moiydeHHOE TTOCIIEIOBATEIBHBIM CIIOKEHUEM
YJIEHOB YMCJIOBOM MOCIEI0BATEILHOCTH, T.€. OECKOHEUHas CyMMa
gucen: a; +az +as+ ... +an+.... Ha3bIBAECTCI

OtBeT: Yncnosoi
pan

13

3anumTe NOHATHE, 0 KOTOPOM MIET peyb.

OT1BeT:




3amnuch BUaa
b
n—1
[iﬂ'.! — 1 i ﬂ. ‘i
[ ferie = Jim 3 ste)ae
i}

Ha3bIBACTCA

OmnpeneneHHbIN
HHTETpal

14

3anuuMTe MOHATHE, 0 KOTOPOM MIET pedb.
AnddepennuaibHoe ypaBHeHUe MOpsAKa — 3TO
ypaBHEHHE, CBSI3BIBAIOIIEE MEX Ty COOOW HE3aBUCHMEBIE ITEPEMEHHBIE,
HEU3BECTHYIO (PYHKIIMIO 3TUX IEPEMEHHBIX U €€ MEePBYIO
IIPOU3BOJIHYIO.
1) nepsoro
2) BTOpPOTO
3) Tperbero

OTtBeT:
1)

15

IIpoananu3upyiTe, BEPHO JIM BBIIOJIHEHO CIEAYIOLIEE 3a/laHue,
BbIOEpUTE BEpHBIN OTBET,ECIIHM HET, YKa)KUTE I/ie ObuIa T0MyIIeHa
omuoKa.

Uccnenosats dynkmuio Y = f(X) u moctpouts ee rpaduxk.

4x3
Y= x3—1
Penienue
1. OO6nactp onpeneacHus:
x3—1+0
x*1

X € (—o0; 1)U (1; + )

2. OnpenenuM YeTHOCTh U TIEPUOJMYHOCTh (PYHKITUH:

() = X
|
()_—4x3
Y =

T.o. dyHKIMS HU YeTHAst HU He4YeTHas. He mepuoauyHa.
3. HaiineM Touku nepecedeHus ¢ OCIMU KOOPAUHAT:
x = 0 Torgay = 0 = (0; 0) — Touka mepecevyeHust C OCIMU KOOPJAUHAT
4. Haiinem acuMnTOTHI rpaduka:

a) BepTukanbHbIe aCHMITOTHI

x=1

Otger: a)




0) rOpU30HTAIBHBIC ACUMITTOTHI:

3

: o Axc
limy() = lim ———=4

y=4
B) HAKJIOHHBIC aCUMIITOTEI

JUISL ATOTO HY)KHO HAaHTH COOTBETCTBYIONINE KO (DUIIECHTHI:

X
k=lim&)=

X—00 X

0
b= lim(y(x) —kx) =4
X—00

Torna:
y=4

T.e. HaKJIOHHAs COBIIAJET C l"OpH?»OHTﬂJ'ILHOfI.

5. OmnpenenuM nNpoMeXyTKH BO3pacTaHus U yObIBaHUS (QYHKIIHH,
a TaKk)Ke MaKCUMYHbl U MUHUMYMBI. J{J1s1 3TOTO Hailaem
MPOU3BOHYIO (DYHKIIMU U TIPUPABHSEM €€ K HYIIIO:

r

: < 4x3 > _12x° —12x2 —12x°> _ —12x?

3 2 2
x—1 (x3—1) (x3—1)
y =0
Torna
x=0
ITonygaem:
(—o0; 0) 0 0: 1) 1 (1; +)
y - - -
y yOBIBAET 0 yOBIBAET - yOBIBaET

6. Omnpenenum BBITYKIOCTh rpaduka pynkuuu. Haiinem BTopyro
IIPOU3BOJIHYIO:

= (5240 1)° +12x2-2-(x3 —1)-3x2 _
(-1’




_ 24x(2x* +1)

=17
y” — O
Torna
3
x=0x=-0,5
00; =0 —4/0,5 | (—v/0.5; 0 ©: D ' (I +
0y
¥ : + : +
y Brmrykn 1,3 Brimyxon 0 Brimyxon - Brmyy
a BRepX a BHIT3 a BRepX a BHIT]

7. Tlo yka3zaHHBIM JaHHBIM CTPOUM IpaduK:

4.0

3.3

an

.3

z.0

05
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PCHICHUC BBIIIOJIHCHO BEPHO

B PELLEHUH JONyIIeHa OMIMOKa MPH HAXOXKICHUH
POMEXYTKOB BO3PACTaHUS U YObIBaHUS (DYHKIMH
B PELLEHUH JIONyIIeHa OMMOKa ITPU ONPEEICHUN BbIMYKIOCTH

rpaduka GyHKIUU Ha TPOMEKYTKAX

B pPELIEHUH JIoNylIeHa OMMOKa P MOCTPOEHUH rpaduka

2.5 30 ER] 4




. 3+x+6xt .
16 Beraucnuts lim —— Otset:0
x—o0 X' —2x+1
2—4x .
17 | Onpenenuts yeTHOCTS GyHKIMH Y = Ortser:

1-4x"
(B otBere 3anmcarh ueTHas GYHKIMS, HeueTHas QYHKLUS W

¢yHK1uMs 001Iero Buaa)

GyHKIHUS 001IeTo
BHUjIa

18

[TpoaHaau3upoBaTh pemicHre OJHOPOAHOIO AU hepeHIIHaTLHOTO
ypaBHEHHsI BTOPOTO Mopsiika. BepHO Jin BBIIOJHEHO pEIlIeHHUE, €CITU
HET, BBIOpATh BapUaHT OTBETA, C YKa3aHMEM COOTBETCTBYIOLIMX
OIINOOK.

Pemmts ogHOpoaHOE T epeHIHaTbHOE YPAaBHEHHE BTOPOT0
nopsiAKa:

y'+y' —6y=0
CocraBuUM XApPaAKTCPUCTHICCKOC YPABHCHUC U PCIIUM €TO:
k*+k—-6=0

kl == —2k2 = —3
Torpa:

Yo=C e ¥ +(,-e 3

a) pelUIeHHE BBIIIOIHEHO BEPHO

0) ommuOKa IOMyIIeHA TPU COCTABJICHUN XapaKTEPUCTHISCKOTO
ypaBHEHUS

B) OLIMOKa JOMyIIeHa MPU BBIYUCIEHUN KOpHEN
XapaKTEePUCTHUECKOTO ypaBHEHHUS

r) omwuOKa JAOMYyIICHA MPU COCTABICHUH UCKOMOM (QYHKITUU

OtBerT: B)

19

Brruuciuth f_oz (2x)dx

Ortser: - 4

20

Haiitu mpowussoanyio ¢yaximu f(X)=x2 + 4x mpu x=1

OtBert:6

Kpurepuu onieHuBaHus

% BepHBbIX pelieHui (0TBETOB) IIkana oueHUBaAHUA
85-100% «OMIUYHON

70-84% «xopouior

51-69% «Y0081eMBOPUMETILHOY
50% u meHee «HE YJIOBJIETBOPUTEIHHO

2.3 3AJIAHUS 1J11 KOHTPOJIbHOM PABOTHI




Tabnuua BapHaHTOB:

[Tocnennss undpa HoMepa 3a4eTHON KHHIKKH

HAEAE A EAR A EIE
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Kontpoabnas padora Ne 1 (1 cemectp)
Tabanna BapuaHTOB
Bapuant Howmepa 3anau

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




26 6 16 26 36 46 56 66 76
27 7 17 27 37 47 57 67 77
28 8 18 28 38 48 58 68 78
29 9 19 29 39 49 59 69 79
30 10 20 30 40 50 60 70 80

1. Haiitu ipeenbl GyHKINNA, HE TIOJIB3YSICh MpaBmiIaMu JlomuTas.

i 2x3 +x%2 — 4
)xl—g:lo x+x3+5 "'
1 x?—4
)xlzgx2+x—6’
3 1i sin 4x
im—-;
=0yx+1-1

o i arcsin 3x_
)xl—r>r(1) tg 4x

5 1 (Zx—l)x
)xl—{?o 2x +1/

)

2. Haiitu npenensl QyHKUUN, HE MONB3YACh MpaBuiiaMu JlonuTans.

x3+1

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

3. Haiitu npeaens! GpyHKIMH, HE TOIB3YACH NpaBuiIaMu JlonuTans.

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

x-00 2 + 14x2 + x’
x%? —-16

5 1 (2x—4>2x
) Im (5 v3)

4. Haiitu npenensl QyHKIMMA, HE TOIb3YsICh NpaBuiamu Jlonuras.

Sx*+x3—-1




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

X—00

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

. 2x*+4+6x-—3
1) lim ———;

2) lim—————;
) I Bx 1 12
V6 —x —V6+x
3) lim ;
x-0 x2
tg 2x
4) 1i ;
) xl—r}(l) sin 5x
5 1 (x + 2)5"
) lim T—3) -
6. Haiitu nmpenens! GyHKINH, HE TTONB3YACH MpaBuiIaMu Jlomurais.
3+x+5x%

. €0S 5x —cos 3x
4) lim > ;
x—0 X

5 I <8x + 8)_3"
im .
x—00 \8x + 1

7. Haittu npenensl pyHKUMN, HE MONb3YysACh paBuiiaMu Jlonurans.

Ol 5x? —2x+2
) Ty 2 =3
2x3 —2x2 +x -1

)

)

2) }CILI} x3—x2+3x—3

. Vx+25-5
3) lim———F—
x-0 x2%+ 2x
_ oS 6x — cos 2x
4) lim > ;
x—0 X

o 1 <4x — 4)‘5"

) G va
8. Haiitu npenens! GyHKIUH, HE MONB3YACH NpaBuiIaMu JlonuTans.

O x — 2x% + 5x*
)xl—g}o 2+ x% +x*
x3+6x>—x—6

)

)

4 1i ;
) xl—I;% sin? 2x

. <5x — 7>_3x
im
) 5x +5
9. Haiitu npenens! GyHKUIUH, HE TOAB3YACH MpaBuiIaMu Jlonurans.




x2 ’

5 1 ( 9% + 2 >2x
) i \ox+16)
10. Haiitu npeaens! GyHKIUN, HE TONB3YACH MpaBuiIaMu Jlonuras.

Ol 8x? —3x +4
)xl—rﬂo x+4x2+5"’

2) lim=———.

)xl—rgx—ZJ
Y8 —x-2

3) lim ———;

x—0 X

Ml 3x
m-————-;
x1—>0 arcsin 7x

5 i x? +5\**
)xl—>nt;lo x2—5 |

11. HaiiTu mpou3BoAHbIC Y JaHHBIX (PYHKIIHA.

x arctg x
1+x2 "’

arcsin (2x—4)

Dy=

2)y=e
12. Haiitn ipou3BoHbIC Y ' TaHHBIX (DYHKITHIA.

Inx X

Dy=—-- ;
)y tgx cosx

x
2) y = sin*-.

4
13. Haiitu nmpon3BoaHbIe Y’ JaHHBIX (PYHKIIHA.
Dy = 2sin x
Y= 1—cosx’

2) y = cos In(1 — x?2).

14. . Haiitu npou3BoHbIE Y’ NaHHBIX (QYHKIUH.

Dy = cos x
)Y =1 + 2sinx’
2)y = 3 4x
y = cos” =
15. Haiitu npon3BoaHbIe Y’ JaHHBIX (QYHKIIHH.
Dy 1+ e*
)y = 1—e*’
2)y=InS=
16. Haiitu mpon3BoaHbIC Y JaHHBIX (YHKIIHA.
Dy= 1+x2—arctgx;

2) y = In(x — cos 3x).



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Haiitu npon3BoaHbie Y’ TaHHBIX (YHKITHIA.

x 1 x
1) y = 3x arctg 373 arctg 3

2)y = In(2 — cos?x).

Haiitu nmpoun3BogHbIC Y ' JaHHBIX (QYHKIIHA.
1)y = Inx X
Y= tgx  sinx’

2) y = VxarcsinVx + V1 — x.

Haiitu npon3BoaHbie Y’ AaHHBIX (GYHKIUH.

Dy = 3cos x
Y =T+ cosx
— x2
2)y=1
)y =ln 1+ x2
Haiitu mpon3BoaHbIe Y’ aHHBIX (QYHKIUH.
1-—e*
Dy= ;
)y 1+e*
2x +1

2)y=Intg 1
HccnenoBath pyakuio y = f(X) 1 mOCTPOUTH ee rpaduk.
4x3+5

y= v

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

_x?=1
YT En
HccnenoBath GyHKIMIO ¥ = f(X) U HOCTPOUTH €€ rpaduk.
_x*=5
P
HccnenoBath GyHKIMIO ¥ = f(X) U HOCTPOUTH €€ rpaduk.
3
X
Y
Hccnenoath pyHaknuio y = f(x) U IOCTPOUTH €€ rpaduK.
4
YT e o1
HccnenoBarh pynaknuio y = f(x) U IOCTPOUTH €€ rpaduK.
2 —4x?
Y ST T
HccnenoBath pyHKINIO y = f(X) 1 OCTPOUTH ee rpaduk.
4x
Y = v xr

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



29. UccnenoBath GyHKIUIO Y = f(X) U MOCTPOUTH €€ rpaduk.

_x?+1
Y=o
30. UccnenoBate GpyHKIu0 ¥ = f(X) ¥ MOCTPOUTH €€ TpaduK.
4
X
Y=o

31. Haiinure HeonpeaeIeHHbIE HHTETPAIbI.
L j‘ x?dx
) 146’
2) f(Zx — 3)sin xdx;

(x —13)dx
x%2—2x—-8’

8 j‘ dx _
1+Vx+4’
5) f cos xcos 7xdx.

3)

32. Haiigure HEonpeaeIeHHbIE HHTETPAIBI.

1) f x sin (1 — x?)dx;

2) ij cos xdx;
j (11x — 2)dx
) x2+x—-2"'

4
) J\/_+5
5) Jsmxsm 3xdx.

33. Haiinure HeomnpeneIeHHbIE HHTETPATIBI.

e*dx
[ 2
J‘ xdx
2) sin? x
(x + 23)dx _
24+x-20

5) fsin x cos 3xdx.

34. HaiinuTte HeompeneIeHHbIE HHTETPAIBL.
o f xdx
2x2 + 3

arctg x
)J 2 dx;




3) f Sxdx

X%+ x—

o [Eo

5) fsinx cos®xdx.
35. Haiinure HeonpeaeneHHbIe HHTETPAIb.
1) f e~ Dy dy

2) f4x sin xdx;
(2x +9)dx _

x2+5x+6’
dx

Vi(x—1)’

5) | sinx cos 7xdx.

36. Haiinure HEonpeaeneHHbIE HHTETPAJIBL.

X
D | =
2) fx arctg xdx;
(5x + 2)dx
x2+2x-8'
o i
5) f sin 7x cos xdx.
37. Haiinute HeonpeaeneHHbIe HHTETPAJIbI.
b [ 28,
1+ x8
2) J 2xe?dx;
3) (x +19)dx
x? —2x— 15’
4 f Vx — 2dx
1+Vx—2
5) f sin3 x cos xdx.

38. Haiinure HeomnpeneaeHHbIE HHTETPATIBI.

1)J xdx ;

il

2) fxzezdx;
(x +12)dx
xz—x 6’

4)f2 N



5) fsin 5x cos 3xdx.

39. HaiinuTe HeonpeieIeHHbIC HHTETPAJIHI.

b [

2) f4x cos xdx;
(x +4)dx
x2—2x 8
Vxdx
4 —x ;
5) fsin x cos*xdx.

40. HaiimuTe HeonpeieJICHHbIC HHTETPAJIBI.

1)1 e*dx _
e

2) jxln(x — 1dx;
(x +18)dx
x% —4x — 12’
8 j\/x + de_
x )

arcsin x

1 — x2 dx;

3)

)

4)

5) jsin“x cos xdx.

41. BeraucinuTh TUI0IMAAb GUTYPBI, OTPAHUYCHHOW JTHHUASMHU.
y=e*,y=e*x=1

42. BulunCIUTS II0IIAAb (QUIYPBI, OrpaHHYEHHOMN IMHUSIMMU.
y2=x+1,y=x*+2x+1

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

44. BpIluuCIUTD IJI0LAAb (PUTYPBL, OTPAHUYEHHOU JTUHUSIMH.
y=x2+3x,y=—-x%-3x

45. BpIuuCcnuTh MI01aab (GUrypel, orpaHUu4€HHOW JTUHUSIMH.
3x2—4y=0,2x—4y+1=0

46. Beraucnuth TI1omaab GUrypbl, OrpaHuYeHHON JTIMHUSMH.
y=e¥,y=e ¥, x=2

47. BBIYUCIUTD IJI01AAb (PUTYPBI, OTPAHUYEHHON JTMHHUSIMH.
y=eX,y=e*,x=-2

48. BBIYUCIIUTS TUIOMAAb (QUIYPhI, OTPAaHHYEHHON JTUHUAMM.
y=x+1y=x+1

49. BeIYMCIIUTS TUIOMIAIb (QUIYPHI, OTPaHUYEHHOMN IMHUSIMH.
y=x—1y=x*-2x+1



50. Beruucnuth miomaab GUrypsl, OrpaHu4eHHON JIMHUSMH.

y=x?-3,y=—-2x

51. Pemuth auddepenimaibHoe ypaBHEHHE MTEPBOTO MOPSAKA.
1) 6xdx — 6ydy = 2x*ydy — 3xy?dx;
2
2)y'+ -y =%
3) (x? — 3y?)dx + 2xydy = 0.
52. Pemuts muddepennmanbaoe ypaBHEHHE TIEPBOTO MOPSAKA.
1) 2xdx — 2ydy = x*ydy — 2xy?dx;
2) ! y _ 2 .
Y TR T TR
3) (x +y)dx + xdy = 0.

53. Pemuth quddepeHnanbHoe ypaBHEHHE ITEPBOTO MOPSAKA.
1) 4xdx — 3ydy = 3x*ydy — 2xy?dx;
2)y' = % = x%;
3) (x + 2y)dx — xdy = 0.
54. Pemuth quddepeHnnaibHoe ypaBHEHUE IIEPBOTO MOPSAKA.
D) y(4+e*)dy —e*dx = 0;
2)y' + 2xy = —2x3;
x+y

Ny =-— p

55. Pemuth quddepennnaibHoe ypaBHEHUE IEPBOTO MOPSAKA.
1) x\/ryzdx + ymdy =0;
2)y — 2Y = 2x3;
3) (y —x)dx + J(Cy + x)dy = 0.

56. Peuts muddepennmansHoe ypaBHEHHE TIEPBOTO MOPSIIKA.

1) xy/5 4+ y?dx + yy4 + x?dy = 0;
12

P
2 —_— = —_——
)y x x3’

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

58. Pemuts nuddepennmanbHoe ypaBHEHUE IEPBOTO MOPSAKA.
1) /4 + y2dx — ydy = x2dy;
y
2)y +=—=x%
)y too=x
3) (x? + y®)dx — 2xdy = 0.
59. Pemuts nuddepennmanbHoe ypaBHEHUE IEPBOTO MOPSAKA.

1) xy/3 4+ y?dx + yy2 + x?dy = 0;
2

2)y +—=—;
)Y+ =3



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

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

Pemmmth qudpepeHmanbHoe ypaBHEHHE IEPBOTO MOPSIKA.
1) (e* + 8)dy — ye*dx = 0;
y
)y +==—-=;
Yy +I="53

3) xdy = (x + 2y)dx.
PemnTs MHElHOE HEOAHOPOAHOE AU((EPEHIIMATBHOE YPABHEHHE BTOPOrO MOPSAIKA.
y'+y=2cosx— (4x +4) - sinx

Peluts uHERHOE HEOAHOPOAHOE AU((EPEHIUATLHOE yPABHEHHE BTOPOTO MOPSIKA.
y" —3y"+ 2y = 3cos x + 19sin x

Pemmuts muneiinoe HeonHOPOAHOE UM (epeHIraIbHOE ypaBHEHHE BTOPOTO MOPSIKA.
y'" =8y + 17y = 10e?*

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

Pemuts nuHeiHOE HEOAHOPOIHOE AU(PEPEHIIATEHOE YPABHEHHE BTOPOTO IOPSIKA.
y"' =7y + 12y = 3e**

PeruTh NuHeiHOE HEOHOPOIHOE TU(PEPEHIMATEHOE YPABHEHHE BTOPOTO TIOPSIKA.
y'+ 6y + 10y = 74e3*

Pemmmte nmuneitHoe HeomHOpOIHOE MU hepeHInaIbHOE ypaBHEHUE BTOPOTO TOPSIIIKA.
y'—=3y' +2y=034—-12x)-e*

PemuTs nuHElHOE HeogHOPOAHOE AU PepeHIHanbHOe YPaBHEHHE BTOPOTO MOPSIKA.
y" — 6y + 10y = 51e™*

Pemuts nuneltHoe HeoTHOPoAHOE NH(dPepeHInaIbHOE YpaBHEHHE BTOPOTO OPSIKA.
y" =2y =6+ 12x — 24x?
Pemuts nuHelinoe HCEOAHOPOOAHOC I[I/I(i)(l)epeHI_II/IaJ'IBHOC YpaBHEHHEC BTOPOI'O IIOpsAAKA.
y'" —2y" — 8y = 12sin 2x — 36¢co0s 2x

HccnenoBaTh CXOOUMOCTh paaa.

I
S

2n% 4 3n
4 Z nz+1 '
n=1

Haiitn 0651acTh CXOMMOCTH CTEMIEHHOTO Psija.




0 z (x — 7)"
2) Z nl (x — 9™,

73. HccnenoBarh CXOAMMOCTD psija.

2) Z n! (x +9)™.
n=1

H =
n=1

) nlnn’
n=2

3 - 3n3 +n
) 4n2+1

OO
Z n+3

n*+1
76. Haiitn 0671aCcTh CXOTUMOCTH CTeneHHoro psma.

> (x — 10)™
S
n;l

75. HUccnenoBarh CXOAMMOCTD PsIa.

77. UccnenoBath CXOAMMOCTD psifa.
[ee]




3§ 1
) 4n + 1’

n“+1
)Z(n+1)2 1

78. HaliTn 0671aCTh CXOIMMOCTH CTEIIEHHOTO Psja.
¢ x—9)"
1) z &-97 ;
77’1
n=1
2) Z n!(x +2)™
n=1

79. HccnenoBarh CXOAMMOCTD psija.

80. HaliTu 065acTh CXOIMMOCTH CTEIICHHOTO Psijia.
[o.0]
(x —5)"
n ) ——;
n!
n=1

2) i n! (x —4)™

3. IOKA3ATEJIM OIEHUBAHHMSA KOMIIETEHIIUM HA PA3JIMUHBIX
ITAITAX UX POPMUPOBAHUA, JOCTUXKEHHUE OBYYAIOIIIUMUCSA
INNJTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O AMCIUIIVIMHE (MOY JIIO)

YK-1CriocobeH ocymecTBIsITh TOUCK, KpUTUIECKUH aHATN3 ¥ CUHTE3 UH(POPMAIMH, TPUMEHSTh

CHCTEMHBIN noaxon 4Jisd peii€Hus NOCTaBJICHHBIX 3aJ1a4

Jran Kpurepun onennBanns
(yposens) HEYJI0BJIETBOPUTEJILHO | YAOBJETBOPUTEIbLHO X0po1Io OTJIUYHO

3HATH OO0yuaromuiics OO0yuaromuiics OOyyaromuiics OO0yuaromuiics
JIEMOHCTPHUPYET MOIHOE | JEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET
OTCYTCTBUE WU HETIOJIHOE YaCTUYHOE MOJTHOE COOTBETCTBHE
HEI0CTaTOYHOE COOTBETCTBHE COOTBETCTBUE CIeYIOUINX 3HAHH:
COOTBETCTBHE CIEIYIOUMX 3HAHUN: | CICAYIOIIUX 3HAHUH: | OCHOBBI
CIEYIOLINX OCHOBBI OCHOBBI nuddepeHnaIbHOTO U
3HAHUMU: nuddepeHmansHoro | muddepeHImanTbsHOTO | HHTETPaTbHOTO
OCHOBBI 1 MHTETPAITLHOTO Y MHTETPAIHOTO HCYUUCIIECHUS U TEOPHIO
JudepeHInaTbHOTO U | UCYUCIICHUS U HUCYMCIIEHUS U pAIOB, HEOOXOAUMBIE
HMHTErPaTbHOTO TEOPHIO PAIOB, TEOPHIO PSIOB, JUIS 33134 aHaJIN3a




WCYKCJICHUS U TEOPHUIO | HEOOXOAUMBIE JUISt HEOOXOANMBIE ISl OKPYXKAaIOLIEro MUupa.
Ps10B, HEOOXOIMMBIE 3aja4 aHaJIu3a 3aj1a4 aHAIH3a

JUIS 3a]1a4 aHalIn3a OKPYXKAIOLIEro MUpa. | OKPY>Karolero MHUpa.

OKpY’KaIOIIero Mupa.

yMeTh OOyuaromuiicst He OO0yuaromuiics OOyyaromuiics OO0yuaromuiics
yMeeT JIEMOHCTPUPYET JEMOHCTPHPYET JIEMOHCTPUPYET
WU B HEJJOCTaTOYHOU HETOJIHOE YaCTHYHOE MIOJTHOE COOTBETCTBHE
CTEIICHH yMeeT COOTBETCTBHE COOTBETCTBHE CIIEYIOIIIX YMCHUH:
UCIIOJIB30BATh METOABl | CICAYIOLIMX YMECHUH: | CICOYIOIIMX YMEHHUH: | HCIIOIb30BATh METOMIbI
I QepeHINATEHOTO U | UCIIOB30BATh HCTIOJTb30BaTh nmudpepeHnaIbHOTO H
UHTETPaJbHOTO METOHBI METOIbI UHTETPaIbHOTO
WCUUCIICHUS U TEOPHUIO muddepeHnratbHOrO | AU GEepeHINAIEHOTO | UCUNUCICHUS H TEOPHIO
PSIIOB IUIS aHAIU3a Y UHTETPaIbHOTO U HHTETPAILHOTO PSLIOB IS aHAIH3a
3a1a4 WCYHCIICHUS U WCUUCIICHUS U 3amad
npodeccroHaNbHOM TEOPHIO PAIOB IS TEOPHUIO PSIOB ISt npodeccHoHAIBLHOM
JIeSITEIIbHOCTH. aHaiM3a 3a/1a4 aHanM3a 3a/1a4 JIeSITEIIbHOCTH.

npodeccroHabHO podecCHOHANBHOMN
JIeSITeJIbHOCTH. JIeATEeIIbHOCTH.

BJaJeTh OO0yuaroniuiics He OO6yuatouuiics OOyuaronmmcs OO0yuaronuiics
BJIaJICeT WIIU B BlIafieeT JIOIYCKArOTCS CBOOOIHO TIPHUMEHSIET
HEJ0CTaTOYHOU B HEIIOJTHOM 00beMe | He3HAYUTEIIbHBIC MOJTyYCHHBIC HABBIKH, B
CTEIICHH Y TIPOSIBIISICT omoKy, HIOJTHOM 00BeMe
BIIAJICCT: HEJI0CTaTOYHOCTb HETOYHOCTH, BJIAJICET:

HAaBBIKAMHU MPUMEHEHUS | BIIAJICHUS: HABBIKAMH | 3aTPYIHCHUS, HaBBIKAMH IPUMCHECHUS
MaTeMaTH4eCcKOro NPUMCHCHHUS YaCTUYHO BJIaJCeT: MaTeMaTHIECKOro
arimapara aJist MaTEeMaTHU4YCCKOI'O HaBbIKaMH afnmnapara aJjist
OCYIIECCTBIICHHS anmnapara Jjist NPUMEHEHUS OCYIIECTBICHHS
npodeccroHabHBIX OCYIIECTBIICHHS MaTeMaTHYeCcKOTo npodeccHoHaNbHBIX
3aja4. npodeccHoHaNbHBIX | ammapara Juis 3ajad.
3a7ad. OCYLIECTBIICHUS
npo¢eCcCUOHATBHBIX
3a1ad.

4. METOAUYECKUE YKA3ZAHUA JJISA OBYYAIOIIUXCSA 11O OCBOEHUIO

JUCIHHUIIVINHBI

MeTtoanyeckue yKasaHus 1JIs 3aHATHI JIEKIMOHHOIO THIIA

B xone 5eKIMOHHBIX 3aHATUH oOywaroniemycs HeoOXOJIMMO BECTH KOHCIEKTHPOBAaHUE
yueOHOro Marepuana, oOpalaTb BHUMaHHE HAa KaTeropuu, (OpMYIUPOBKH, PACKPHIBAIOLINE
COIEpXKAaHUE TEX WU MHBIX SBICHUM U IIPOLECCOB, HAy4YHBIE BBIBOABI M IPAKTUYECKUE
pexoMenaanmu. HeoOxoauMo 3aiaBaTh MPENoOAaBATENI0 YTOUHSIONIME BOIPOCHI C IEINBIO
YSICHEHHUS TEOPETUYECKUX MOJI0KEHUN, pa3pelIeHUs] CIOPHBIX CUTYalUN.

[enecooOpa3Ho nopabaTbiBaTh CBOW KOHCIEKT JIEKIIHUH, JIejasi B HEM COOTBETCTBYIOIIUE
3allUCU U3 OCHOBHOW M JOIOJHUTEIBHOM JINTEpATyphl, PEKOMEHIOBAHHON IIPEIOAABATENIEM U
IPeIyCMOTPEHHOM yueOHOI MporpaMMoit IUCIUIITUHBI.

MeToanuyeckne yKa3aHusl ISl 3aHATHI CeMHHAPCKOro (NMPAaKTUYeCKOro) THIA.
[TpakTHyeckue 3aHATUS MO3BOJSIOT pa3BUBaTh y OOY4YaOIIErocs TBOPUYECKOE TEOPETUYECKOE
MBIIUICHUE, YMEHUE CaMOCTOSTENbHO WM3ydaTb JINTEPATypy, aHAIU3UpPOBATh IPAKTHUKY; ydar
4eTKO (POpMyIUpOBaTh MBICIb, BECTH AMCKYCCHIO, TO €CTh MMEIOT HMCKIIOYMTEIBHO BaXKHOE

3HAYCHUEC B PA3BUTHUH CaMOCTOATCIIBHOT'O MBIIIJICHUA.



IlonroroBka K NpPaKTHYECKOMY 3aHATHIO BKIKOYaeT nABa dtama. Ha nepBoM srame
00yJaromuicss MIaHUPYET CBOIO CAMOCTOSITENBHYIO PaldOTy, KOTOpas BKIIOYAET: YSCHEHHE
3aJaHisl HA CaMOCTOSTEIbHYIO paboTy; moaOOp OCHOBHOH M JIOTOJIHUTEIBHOW JIUTEPATYPHI;
COCTaBJICHUE IUIaHa pabOThl, B KOTOPOM OIPENENIAIOTCS OCHOBHBIE ITYHKTBI IpPEICTOSIIEH
noarotoBku. CocraBieHue IUIaHa AUCUUILUIMHUPYET U MOBBIIAET OPraHU30BAaHHOCTh 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 JIOKJIaJy WM BBICTYIUIEHUIO B paMKaX MHTEpaKTUBHON (HOpMBI (IUCKYCCHsl, KPYTJIbIH CTOI),
IpY HEOOXOIMMOCTH CJIeIyeT OOpaTUThCS 32 IOMOIIBIO K IPENoIaBaTelIio.

[lpu pemenun 3amad HYKHO OOOCHOBATh KKIBIA OJTall pEHICHUS HUCXONIs 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 u npuMepoB cielyeT u3jarath NoJpoOHO, BBIYMCIECHUS paclojiarath
B CTPOIOM IOPSAJKE, OTIEISAS] BCTIOMOTaTENbHbIE BEIUUCICHHUS OT OCHOBHBIX. UepTeku MOXKHO
BBIIIOJIHATBH OT PYKH, HO aKKypPaTHO U B COOTBETCTBUU C JAHHBIMU yCIOBUAMU. Eciu yeprex
TpeOyeT 0co00 TIIATEIbHOTO BBINOJHEHUS (Hampumep, Npu TIpadUyecKoll TNpoBepKe
pelleHns, IOJIYYeHHOTO IIyTeM BBIYUCIEHUN), TO CcJeAyeT II0Jb30BaThCsA JIMHEHKOM,

TPAHCIIOPTHUPOM, JICKAJIOM U YKa3bIBATb Macimrao.

[TomyueHHBI OTBET ClEIyeT MPOBEPATh CIIOCOOAMH, BBITEKAIOUIMMH W3 CYIIEeCTBa
naHHOM 3amaun. Ecnm, Hampumep, pemrasach 3a7ada ¢ KOHKPETHBIM (U3HUYECKUM WIH
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 THUIA HYXKHO MPOJOJIKATh 10 MPUOOPETEHUs: TBEPIBIX

HAaBBIKOB B UX PCIICHUMU.



