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1 IIOSAICHUTEJIBHAS 3AITIMCKA

1.1 Ieab AUCUMIIHHBL (OPMHUPOBAHUE CUCTEMATHUECKUX 3HAHUN B 00J1aCTH MaTeMaTH-
YECKOI'0 aHaJIN3a, O €ro MECTe U POJIM B CUCTEME MAaTEMATUYECKUX HAyK, PUIOKEHUSIX B €cTe-
CTBEHHBIX Haykax. M3yueHue mpeaMera AaeT BO3MOKHOCTh MOJYYUTh 0a30BYI0 (yHIaMEHTAIb-
HYIO IOArOTOBKY 110 M30paHHOMY HalpaBJIEHUIO MOATOTOBKH.

1.2 Mecto mucuumimabl B crpykrype OOIL: [{ucuuninnaa «MaTeMaTndecKuii aHanu3»
OTHOCHTCS K JUCIHUILIHHAM 00s3aTenbHoi yactu 610ka b1 (B1.0.16).

J1J1s OCBOEHUS TUCIUTLIMHBI UCTIONB3YIOTCS 3HAHUS, YMEHUS U BUJIBI IS TEIBHOCTH, CPOp-
MHPOBaAHHBIE B IpoIlecce U3yueHus mpeameToB «Martematukay, «MHpopMaTuka» B 0011e00paso-
BaTEIILHOM IIIKOJIE.

1.3 IucuuniauHa HanpasJjieHa HA (popMHUPOBaHue ceayromux komnerenumii: OIK-
1, IK-1, IIK-2:

- OIIK-1. CriocobeH npuMeHATh (yHIaMEHTaJIbHbBIE 3HAHUS, I0Jy4YEHHbIE B 00JaCTH Ma-
TEMaTUYEeCKHUX U (WIN) €CTECTBEHHBIX HayK, M MCII0JIb30BaTh UX B NPO(PECCHOHAIBHON AeaTenb-
HOCTH, HHAMKATOPAMHU JJOCTUKEHUS KOTOPOH SIBIISIETCS:

e OIIK-1.1 - o6sanaeT 6a30BbIMM 3HAHUSMU, TIOJYYEHHBIMU B 00J1aCTH MaTEMaTHYECKUX
U (UJT) €CTECTBEHHBIX HAYK;

e OIIK-1.2 — ymeeT HCITIOJIB30BaTh UX B MPOGECCHOHATBHON IEATEIbHOCTH;

e OIIK-1.3 — umeeT HaBBIKM BbIOOpPAa METOJOB peIIEHUs 331a4 NpoecCHoHaNbHOM es-
TEJIbHOCTU Ha OCHOBE TEOPETUYECKUX 3HAHUH.

- IK-1. CriocoGeH 1eMOHCTpUpOBaTh 0a30BbIE 3HAHNUS MaTEMAaTUUECKUX U €CTECTBEHHBIX
HayK, IPOrpaMMHUPOBaHMS U UH(OPMAIIMOHHBIX TEXHOJOTHH, HHAUKATOPAMH JOCTHKEHUS KO-
TOPOY SABJISIETCSL:

I1K-1.1 — ob0s1agaeT 6a30BBIMM 3HAHUSMHM, MOJTYYEHHBIMU B 00JaCTH MaTeMAaTUYECKUX U
(unM) ecTeCTBEHHBIX HAYK, IPOrPaMMHUPOBAHUS U MH(OPMALIMOHHBIX TEXHOIOT .

- [IK-2. Crioco6HOCTh MPOBOAMTH MO HAYYHBIM PYKOBOJICTBOM HCCJIEIOBAaHUE HA OCHOBE
CYILIECTBYIOIIHUX METOJ0B B KOHKPETHOM 00J1aCTH MPOPECCUOHANBHOMN 1€ATEIbHOCTH |

e JIK-2.1 — 3HaeT NMpUHUUIBI OCTPOECHUS HAayyHOW pabOTHI, COBPEMEHHBIE METOJIbI
cOopa 1 aHanM3a MOJIyYeHHOT0 MaTepuaina, crocoObl apryMeHTauuu. Brnajeer HaBpIkaMu Hayd-
HBIX 0030pOB, MyOnuKanuii, pepeparoB u oudnarorpaduii Mo TeMaTUKe MPOBOAUMBIX HCCIIEI0BA-
HUI HAa PyCCKOM M aHIVIMMCKOM S3BIKAX;

e [IK-2.2 — ymeeT pemiath HaydHbIC 33/1a49H B CBSI3H C IIOCTABJICHHOH IEJIbIO M B COOTBET-
CTBUU C BBIOPaHHOI METOINKOM;

o JIK-2.3 — uMeeT MPaKTUYECKUN OTBIT BHICTYIUICHUH U HAYYHOH apryMeHTaIluu U mpo-
(beccroHaIbHOM.

1.4 TlepeyeHb NJIAHNPYEMBIX Pe3yJILTATOB 00yueHHs1. B pesynbrate u3ydeHus aucuu-
IUTMHBI CTYACHT JJOJIKEH

- 3HATb!

® OCHOBHbBIE MMOHATHUS U METO/Ibl MATEMAaTUYECKOTO aHAJIN3a,;

- YMeTb!

® PUMEHATh MAaTEeMaTHYECKHUE METO/IbI P PEIICHUHU MPOPecCHOHATBHBIX 33]]a4 MOBbI-
IIIEHHOM CJI0KHOCTH;

e peulaTh TUIOBBIE 33/1a4U IO OCHOBHBIM pa3jiesiaM Kypca, UCIOIb3ysl METO/Ibl MaTeMa-
TUYECKOTO aHAJIN3a;

- BJIA/IeTh!

® METOJIaMH MOCTPOCHUS MaTEMAaTUYECKON MOJIENN MPO(EeCCHOHATBHBIX 33/1a4 U COZep-
YKATEJIbHON MHTEPIPETALMU MOIYYEHHBIX PE3YJIbTATOB.
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1.5 O0mas TpyaA0eMKOCTb M CHUILTHHBI «MaTteMaTuueckuil ananusy coctasisieT 14 3a-
yetHbx eaunui (ganee — 3E) (504 gacoB):
[Iporpamma npeaycMaTpuBaeT U3yuye€HUE MaTepuasa Ha JICKIUAX U MPAKTUUYECKUX 3aHs-
tusx. [IpeqgycMoTpena camocrosiTenibHas paboTa CTyIEHTOB 110 TeMaM U pazzenam. [Iposepka 3Ha-
HUH ocymIecTBIsieTcs (PPOHTANBEHO, HHIANBUIYAIBHO.

1.6 O0beM JUCUMIIJIMHBI M BUIbI Y4e0OHOM 1eATeIbHOCTH

Buj yueoHoii pa6oThi Bceero Cemectp 1 | Cemectp 2 | Cemectp 3 | CemecTpd
4acoB
OO01mas Tpy10eMKOCTh 504 108 144 180 72
AyauTOpHBIEC 3aHATHS 240 66 54 80 40
Jlexuun 30 22 32 14
[IpakTryeckue 3aHATUS 142 36 32 48 26
CamocTtosTenbHas § pabora, 192 42 54 64 32
HanucaHue KypcoBOoi paboThl
3aImTa
Bun xoHTpOINIS, 3K3aMeH 36 36 KYpCOBOM
paboThI
Bug uroroBoro KoHTpOIIst 3auér Ox3amMeH | Dx3ameH 3auér
2 YYEBHO-TEMATHUYECKOE INTIAHUPOBAHUE
2.1 O4ynas ¢opma od0yueHus
YuyeOHO-TeMAaTHYECKHU UIaH
AyIMTOPHBIC 3AHATHS Camocrosi-
TeJbHasA
HaumenoBanue Bcero paodora,
Ne IIpakTH4eckue
TeM (pa3aesioB) 4acoB Jlekuuu HaNHMCaHue
3aHATHSA KcypeoBoii
padoThI
1 cemecTp
Pasnenl. Beeaenue B aHa M3, 58 18 20 20
1. | JelicTBUTEIbHBIC YHCTIA. 6 2 2 2
2. | ®yHKUIUM. 12 4 4 4
3. | [Ipenen. 30 10 10 10
4. | HenmpepbIBHOCTD (DYHKIIUH. 10 2 4 4
Paznen II. Inddepenuuanb-
HOe HMCYHUCJIeHue I (QyHK- 50 12 16 22
Ui OTHOW MepeMeHHOI.
1. | IlpousBonnas u nauddepen- 24 6 8 10
HaI.
2. | OcHoBHble Teopembl nudde-
PEHIIUATILHOTO HWCYHCIICHHUS H 26 6 8 12
WX TPUIIOKCHHSL.




3aver
Hroro 1 cemectp 108 30 36 42
2 cemecTp
Paznen III. Paasl 44 10 12 22

1. | YucnoBsie psIbI. 22 4 4 14

2. | OyHKIIMOHAIBHBIC PSIBI. 22 6 8 8
Paznen IV. UHTerpajibHoe uc-
ynciaeHue st GyHKnu oxa- 64 12 20 32
HOIl IepeMeHHOI.

1. | HeonpeneneHHbIN HHTETPA. 28 8 10 10

2. | OnpeneneHHBINH HHTETPAI. 16 2 4 10

3. | IlpunoxeHus onpeneaeHHOro 20 2 6 12
WHTErpaa.

DK3aMeH 36
Hroro 2 cemectp 144 22 32 94
3 cemecTp
Paznen |V. duddepenumnaiib-
HOE HCYHCJIeHHe 151 (PYyHK-
OHMi HECKOJBbKHX IIepeMeH- 44 10 12 22
HBIX.

1. | ®yHKIMM HECKOJIBKUX Iepe- 16 4 4 8
MEHHBIX.

2. | Iuddepenuupyembie  GyHK- 16 4 4 8
M.

3. | OkctpeMyMbl  (QYHKLIUU He- 12 2 4 6
CKOJIbKUX MEPEMEHHBIX.

Pazgen VI. UuTerpanbHoe uc-
yKucleHue 151 (PYHKIU He- 56 12 20 24
CKOJIBKHX MepeMeHHbIX.

1. | [IBoiiHBIE M TpOIHBIE HHTE- 22 4 10 8
TpaJIbI.

2. | Hexotopble mpuMeHEeHHs KpaT- 16 4 4 8
HBIX HHTETPAJIOB.

3. | KpuBonuHeliHble HHTErpaIbI. 18 4 6 8
Paznen VII. Iuddepenunu- 44 10 16 18
aJibHbIe YPABHEHHUS.

1. | Auddepenunansupie ypaBHe- 16 4 6 6
HUS TIEPBOTO TOPSI/IKA.

2. | Indbdepenunanbubie ypaBHE- 28 6 10 12
HUS BBICIIUX MTOPSKOB

OK3aMeH 36




HTtoro 3 cemecTp 180 32 48 64
4 cemecTp
Pasnen VIl DaemMeHTHI TEO-
puu PYyHKIHUIA KOMILIEKCHOMN
nepeMeHHOM.
1. | Kommiekcuble uncna. 8 2 4 2
2. | OyHKIMU KOMIUIEKCHOW Tepe-
MEHHOI. 12 2 4 6
3. | OcHOBHBIE 3JIEMEHTapHbIE
byHKIHH 10 2 4 4
4. | IuddepenuupoBanue QpyHK-
UM KOMIUIEKCHOM IIE€pEMEH-
HOW. 12 2 4 6
5. | UaTerpupoBanue GpyHKImiA
KOMILUICKCHOM IMepEeMEHHON 12 2 4 6
6. | Psapl B KOMIUIEKCHOM IJIOCKO-
CTH. 18 4 6 8
3auer
3amuTa KypcoBoil paboThl
Hroro 4 cemectp 72 14 26 32
UTOroO 504 98 132 192
HNuTepakTHBHOE 00yUYeHHE MO THCIHUIIJINHE
Kou-
Ne HaumenoBanue Bun dopma BO
- TeM (pa3aesoB) 3aHATUS HHTEPAKTHBHOIO 3AHATHS ya-
COB
1 cemecTp
1. I'pynnoBass  pabora: «Pemenue 5
JlelicTBUTENbHBIE YNCIIA. np YpaBHEHMI U HEPaBEHCTB C MOY-
JeM».
2. Kpyrasiii cron: «Jloka3aTenbcTBo
OYHKIHH. b . 2
CBOMCTB (DYHKITUI.
3. WnpuBuayanbHas paborta ¢ mpume-
HEHHEM HHTEPAaKTUBHOTO JIEKTPOH-
[Tpenen. b HOTro 00yuyaroIero pecypca 2
Iskanderus eLearning: «IIpemen
GyHKIHN.
4. | Ilpenemn. I'pynmoBast pabora: «Jlokazaremns-
np CTBO BTOPOTO 3aMeyaTeIbHOro mpe- 2
Jienay.
5. | HenpepsiBHOCT (yHKIIUH. Pabora B manbix rpynmax «Mccie-
np noBaHWE (YHKIIMM Ha HETPEphIB- 2
HOCTB.




[IpowsBognas u auddepeH-
uan GyHKIUH.

WnpuBuayanbHas paborta ¢ mpume-
HECHUEM UHTCPAKTHUBHOTI'O 3JICKTPOH-
HOTO 00yYaromiero pecypca
Iskanderus elLearning: «IIpou3Bo-
Has».

[TpousBonnas u auddepen-
1yan GyHKINUH.

WnpuBuayanbHas paboTta ¢ mpume-
HEHUEM MHTEPAKTUBHOTO JICKTPOH-
HOTO 00y4aroImero pecypca
Iskanderus elLearning: «IIpou3sBo-
Has CIIOKHOM (pyHKIHNY.

8. | [IpomsBomnas wu nuddepen-
an GyHKIUH.

11p

Pabota B manbix rpynmnax: «Berauc-
JICHUE TIPOU3BOJHON (PYHKIIUMY.

9. | OcHoBHble TeopeMbl nudde-
PCHIIMAIBHOTO HMCYMCICHUS WU
WX MPUIOKCHHUS.

NunuBuayanbHas pabota ¢ npume-
HCHUCM UHTCPAKTUBHOTO 3JICKTPOH-
HOT'O 06yqalomero pecypca
Iskanderus eLearning: «Mccrnenosa-
HHUC (1)YHKI_II/II/I C IMOMOLIbKO ITPOU3-
BOJTHOIY.

10.
OcHoBHBIE TEOpeMbl audde-

PECHIHUAJIBHOTO HCYHUCICHUA M
HX IIPUIIOKCHUA.

1p

I'pynnoBas pabora:

Tpenunr 1 «IIpomexyTku Bo3pac-
TaHUsl, YObIBaHUS (QYHKIIUN.
Tpenunr 2 «IIpoMexyTku BBITYK-
JIOCTH, BOTHYTOCTH (DYHKLIUN.

Hroro 1 cemectp
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2 cemecTp

YucnoBbie psAABL.

1p

NunuBuayanbHas paboTa ¢ mpume-
HCHUCM MHTCPAKTUBHOTO JJICK-
TPOHHOT'O 00YYaIOIIEro pecypea
Iskanderus eLearning: «Psibi».

CDYHKIII/IOHaJ'IBHBIC pAABIL.

1p

PaboTa B ManbIxX rpymnmnax: «pasio-

KEeHHe (PYHKIIUU B CTETICHHOMN PSII.

[TpuGnukeHHbIe BEIYUCIECHUS C TIO-
MOIIIBIO PSJIOBY.

HCOHpCIleJ'IeHHHﬁ HHTCTpaJl.

NunuBunyanbHas pa60Ta ¢ mpuMe-
HCHUEM MHTCPAKTUBHOT'O JJICK-
TPOHHOTO O00YYAroOIIero pecypca
Iskanderus eLearning: «Metox uH-
TCIPUPOBAHUA 110 HACTAM».

HeonpenenenHbiit uHTErpas.

NunuBuayanpHas paboTa ¢ mpume-
HEHHEM MHTEPaKTHUBHOT'O 3JIeK-
TPOHHOTO 00YyYaroIIero pecypca
Iskanderus eLearning: «1uTerpu-
poBaHue APOOHO-PAITMOHATHHBIX
GyHKIHI.

5. | IIpunokeHns OIpeseneHHOro
UHTErpana.

Kpyrastii cron: «IIpunoxenus
OIIPEACIEHHOTO0 HHTErpanay.

HTroro 2 cemectp

18




3 cemecTp

1. | OyHKIMM HECKOJNBKHX TIepe- mp Pa6ora B Manbix rpymnmnax: «[lo- 5
MEHHBIX. CTPOCHME JIUHUI YPOBHS»
2. | JIBoiiHbIE W TpOIHBIC HWHTe- p I'pynnosas pabota: Beiuucienue 4
rpajsl. JBOMHBIX HHTEIPAJIOB.
3. | JIBoifHbIE W TpOIHBIC HWHTeE- mp I'pynnoBas pabota: Beruucnenue 4
rpajsl. TPOMHBIX UHTETPAJIOB.
4. | HexoTopsle MpUMEHEHHS KpaT- I Kpyrasiit croin: «lIpunoxenus 4
HBIX UHTETPAJIOB. KpaTHBIX UHTETPAJIOBY.
5. Pabota B mansix rpynmnax: «Kpupo-
KpuBoIMHENHbBIE UHTETPAIIBI. np JUHEWHbIE MHTErpaisl 1poaa, 2 4
ponay.
6. NunuBuayanpHas paboTa ¢ mpume-
HEHUEM MHTEPAKTUBHOTO JJIEK-
Juddepenumansapie  ypaBHe- I TPOHHOT'O 00YyYaroIIero pecypca 2
HUS IIEPBOTO HOPSIIKA. Iskanderus eLearning: «JIuneiinsie
muddepeHranbHble ypaBHEHHS
IIEPBOTO NOPSIKAY.
7. Pabora B manbix rpynnax: «Perme-
Huddepenunansupie ypaBHe- p Hue nuddepeHuanbHbIX ypaBHe- 9
HUS IEPBOTO MOPSAIKA. HUH IEpBOT0 NOPsAKAa METOAOM
V30KIIUHY.
13. NunuBuayaneaas padboTa ¢ mpume-
HEHUEM MHTEPAKTUBHOTO JJIEK-
TPOHHOTO 00YyYaroIIero pecypca
Iskanderus eLearning: «JTuneiinbie
Juddepenunansubie  ypaBHe-
HIS BBICIIIX TTOPSIKOB hi HeogHopoaHbIe TuddepeHnmnans- 4
HBIE€ YPAaBHEHUS BTOPOTO MOPSAKA C
MIOCTOSIHHBIMH KO3 (pULIMEHTaMU U
KBa3UMHOT'OYJIEHOM B IIPaBOM 4a-
CTH.
Hroro 3 cemecTp 26
4 cemecTp
1. KOMILICKCHEIC THCIIA. Kpyrastii cTon: «/leiicTBus ¢ KOM-
1 TJIEKCHBIMU YUCIIAMU». 2
2. | OyHKIMU KOMILIEKCHOH Tepe- Pabora B ManbIx rpynnax: «DyHK-
MEHHOM. np MY KOMIUIEKCHON TTEPEMEHHOIN. 2
3. Kpyrastii cron: «CBolicTBa aite-
OcHoBHbIE 3JIEMEHTapHbIE
byHKLM MeHTapHbIe q)yHFupm KOMILJIEKC-
1 HOI IEpEMEHHON». 2
4. | JuddepenupoBanue GyHK- Pabora B MmanbIx rpymnmnax: «Boccra-
U KOMIUIEKCHOM MTepEMEH- HOBJIeHHE GQYHKIUM 10 MHHUMOM
HOM. np WJIU ACUCTBUTEIILHOU YaCTU . 2
5. N Pa6ora B manbix rpynmax: «WHre-
WNuterpupoBanue QpyHKIHIA
KOMIUIEKCHOW MEPEMEHHOI TPPPOBAHHNC (b}:HKHHH KOMILTERE=
np HOW TIEPEMEHHOIN. 2
6. | Paapl B KOMIUIEKCHOM TIOCKO- Pabora B manbix rpymnmnax: «Psn Jlo-
CTH. np paHay. 2
Hroro 4 cemecTp 12
UTOro 78




3 COAEP)KAHUE TEM (PA3JEJIOB)

PA3JIEJI |. BBEAEHUE B AHAJIN3

Tema 1. lelicTBUTEJIbHbIE YHCJIA.

MHOecTBO JeHCTBUTENBHBIX uncel. ['eomerpuyeckoe M300pakeHne ACHCTBUTEIbHBIX YHUCEIL.
HenpepbiBHOCTE MHOKECTBA I€HCTBUTENBHBIX Uncesl. OrpaHMUEHHbIE, HEOIPAaHUYEHHbIE MHOXKE-
ctBa. [Ipomexxytku. CynpeMmym U HHGUMYM MHOXECTBA, UX CYIIECTBOBAHHUE.

Tema 2. ®yHkuuu.

OrobOpaxenus. JlelictButenbHas QyHKIUSA IeHCTBUTEILHON epeMeHHoN. HekoTopbie THIIBI TT0-
BepeHus pynkuuu. CnoxxHast pyakus. O6paTHas QyHKIHSA.

Tema 3. Ilpene..

[Tpenen pynkuuu B Touke. CBoCTBA QYHKIINH, UMEIOIIEH npeaen B Touke. [Ipeaen ¢pyHKIMM mo
MHOecTBY. OnpHocToponnue npenensl. [Ipenen ¢yHkiuun Ha 6€CKOHEYHOCTH U OECKOHEUHBIN
npenen. Yucmosas nociienoBaTeibHOCTh. [Ipenen yucnoBol nocneaoBaTebHOCTH. beCKOHEUHO
Manble QyHKUIMU U X cBoicTBa. [Ipenen cymmsl, mpousBeaeHus, yacTHoro. [IpeaensHblil nepe-
xo0J1 B HepaBeHcTBax. [Ipenen cinoxuoit ¢pynkuuu. [1epBorii 3ameuatensHbiil npenen. CpaBHEHHE
OeckoHeuHO ManbIX QyHKIMA. BTopoil 3aMmeuarenbHblii peien.

Tema 2. HenpepbiBHOCTH yHKIMH.

HenpepriBHOCTH (PYHKIIMY B TOUKE U HA MHOXKECTBE. Apu(METHUECKHE ONepalii Hajl HempepbIB-
HbIMU QyHKIUAMU. [IpenenbHblil nepexos 1moja 3HakoM HenpepbIBHON pyHKIMK. TOUKH pa3pbiBa.
Teopembl 0 MPOMEKYTOYHOM 3HAUEHUHN HENPepbIBHON GyHKIMH. OrpaHUYeHHOCTh, JOCTHKEHHE
(dyHKIMEN HanOOoIbIIEro U HAMMEHBIIIEr0 3HAYEHU M, HENMPEPBbIBHOCTh Ha OTPE3KE. DIIEMEHTapHbIE
GbyHKIHH.

PA3EJ II. JAU®PEPEHIIUAJIBHOE NCYUCJEHUE JIJISI ® YHKIIUI OJHOM IIE-
PEMEHHOM.

Tema 1. IlpousBoanas u 1udpepeHumnall.

Huddepenumupyemocts ¢pynkuuu. [IponsBognas u quddepennnan, ux reoMeTpUIecKuii U Mexa-
Hudeckuil cmbici. HenpepsiBHOCTH nuddepenunupyemoit  ¢ynkuuu. JuddepenupoBanue
CYMMBI, NIPOU3BECHMs, yacTHOTro. JJuddepenuponanne cioxHoi ¢pynkuuu. [IponszBoanas 06-
patHo#t ¢ynkiuu. Tabnuna npou3BoAHBIX. [IpOM3BOMHBIE BBICIIUX MOPSAKOB. MeXaHUUECKHUil
CMBICJI BTOPOH Tpou3BOIHOM. J{uddepeHianbl BICIINUX MOPSIKOB.

Tema 2. OcHoBHBIE TeopeMbl JH({¢epeHINATHHOT0 HCYNCICHUS U UX NPUII0KEHUSI.
[Tpu3HakM MOCTOSIHCTBA, BO3PACTaHUs U YObIBaHUS (YHKIIMU HA IPOMEXYyTKe. MakCUMyM U MH-
HuUMyM. HeoOxoaumble ycinoBust akcTpeMyMa. JlocTaTouHble YCI0BUS SKCTpeMyMa. BhImyKiIoCTb,
BOTHYTOCTh rpaduka ¢pynkiuu. Touku nepern6a. Acumntotsl. [TocTpoenue rpadukoB GyHKIHIA.
PA3JIEJI 111. PSAbBI

Tema 1. YncsioBbie psabl.

Yucnosoit psaa. Cxonsmuecs psaasl. Octatok cxopsmierocs psaaa. Heobxoaummoe ycioBue cxoau-
moctH. CpaBHenue psiioB. [Ipusnaku Jlanam6epa u Komm. [loHsTne 3HaKonepeMeHHOro psija,
abcoIoTHas U yCIOBHAsi cX0AUMOCTH. Teopembl 00 ocTaTke psaja. 3HaKOUepeaYIOUIHeCs PsIbl.
Teopema JleiiOHuma. AGCONOTHAS U YCIOBHAS CXOIUMOCTb.

Tema 2. ®yHKIIHOHAJIbHBIE PSAABI.

OyHKIHoHANBHBIN psia. O6macTs cxonumoctu. [lonstue crenennoro psina. Teopema Abens. Pa-
JIUyc ¥ nHTepBai cxonauMocTu. Psj Teitnopa. Paznoxenue aneMeHTapHbIX QYHKIUN B CTEIEHHON
psn. [IpubnmkeHHbIe BBIYUCICHHUS C TIOMOIIBIO PSI/IOB.

PA3JEJ IV. UHTEI'PAJIBHOE UCYWCJEHUE JJIsSI ®YHKIUA OJHOM IEPE-
MEHHOI1.

Tema 1. HeonpeneseHHbIi MHTErpaJ.

[TepBooOpasHas (hyHKIMS U HeONpeneneHHbIN nHTerpai. OCHOBHBIC CBOMCTBA HEOMPEICIICHHOTO
uHTerpana. Tabnuia OCHOBHBIX UHTETpasioB. IHTerpupoBanue mo yactsMm. HTerpupoBanue 3a-
MEHOH nepeMeHHo. HTerpupoBanue paunoHanbHbIX QyHKIMA. MHTErprpoBaHe MpOCTeHIINX
UppaMOHATBHBIX PyHKIUH. HTErpupoBaHre TPUTOHOMETPHIECCKUX (PYHKITUH.
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Tema 2. OnpenesieHHbIN HHTErpa.
3araqu, IPUBOIALINE K MIOHATHUIO ONPEICIIEHHOr0 HHTerpana. OnpeneneHusii naTerpai. OcHOB-
HBIE CBOICTBa ompezeneHHoro uarerpana. @opmyna Hetorona-Jlelionuna. aTerpupoBanue mno
yactam. MHTerpupoBaHue 3aMEHOM MEPEMEHHOM.
Tema 3. IIpusioskeHnst onpeeJIleHHOr0 MHTerpaJa.
Beruucnenue miomaneil miockux ¢uryp. Beluncinenue oobema Tena BpalleHus. Bwluncienue
JUTMHBI TJIAIKON AYTH.
PA3JIEJI V. TU®PEPEHIIUAJIBHOE UCUACJIEHME JIJI1 ®YHKIIUA HECKO.Ib-
KX IIEPEMEHHBbIX.
Tema 1. ®yHKINH HECKOJbKHX MepPeMEHHbIX.
[Tonstue pynxuun. ['padux GyHKIIUN 1BYX nepeMeHHbIX. [Ipenen u HenpepbIBHOCTb.
Tema 2. [ludgdepennupyemblie GyHKIUM.
UYactaeie npousBoanbie. JuddepenuupyeMmocts u auddepennuan. locraTounsie yenoBus aud-
depenipyemoctu. YacTHble IPOU3BOIHBIE U JU(PPepeHIINabl BBICIIUX TOPSIKOB.
Tema 3. JkcTpeMyMbl PYHKIHMH HECKOJbKHUX IlepeMeHHbIX.
[Tonstue makcumyma u MuHuMyma. Heo6xoaumoe ycinoBue skctpemyma. JloctarouHoe yciaoBHe
IKCTpeMyMa JiIsl (PYHKITUH IBYX TIEPEMEHHBIX.
PA3JEJ VI. MHTETPAJIBHOE UCUUCJEHUE JJIsI ®YHKIMA HECKOJIBKHUX
INEPEMEHHBIX.
Tema 1. JIBoiiHOM ¥ TPOWHOW MHTErPaJIbI.
[Tonsitue nBoitHOrO MHTErpana. OCHOBHBIE CBOWCTBA JIBOMHOIO MHTETpasia. Beruucienue nBoii-
HOT'0 MHTETpaJla IOBTOPHBIM MHTETpUpOBaHuEM. JIBOMHON MHTErpal B MOJIAPHBIX KOOPAUHATAX.
[TonsTue TpoiiHOTO MHTETpaa. TpoitHON MHTErpasl B IMIMHAPUIECKUX U c(heprHuecKuX KOOpAH-
HaTax.
Tema 2. HekoTopble NpuMeHeHNsI KPATHBIX HHTErPaJIoB.
['eomeTpuueckue u GU3NUECKUE MPUITIOKEHUS KPATHBIX HHTETPAJIOB.
Tema 3. KpuBosnHeiiHble HHTErpaJbl.
KpuBosMHENHBINM UHTETPAl U €10 OCHOBHBIE CBOWCTBA. BhIUNCIIEHNE KPUBOJIMHENHBIX HHTErPa-
JIOB.
PA3AEJ VII. IN®OPEPEHIIUAJIBHBIE YPABHEHMUSI.
Tema 1. JuddepeHunanbHbie yPABHEHUS NIEPBOI0 MOPSAKA.
OcHoBHbIe NOHATHS. OCHOBHBIE THIIBI U HEpEeHIINATbHBIX YPAaBHEHUH EPBOTO MOPSIKA.
Tema 2. {uddepenunaibHbie ypaBHeHHS BbICIIUX NOPSI/AKOB.
YpaBHEHMS, TOMYCKAIOIINE TOHWKEHUE NOpsAKa. JInHEHbIe ypaBHEHUS BTOPOTO NOPAAKA C M0-
CTOSIHHBIMU K03 PUIIIEeHTaMu.
PA3JEJ VIIl. QJJIEMEHTHI TEOPUU ®YHKIUUKOMILUIEKCHOW NEPEMEH-
HOW.
Tema 1. KomniexkcHblie uncia.
KommiekcHple uncna, onepanuu HaJl HUMU. PacmmpeHHas KOMIUIEKCHas MIIOCKOCTh. Cre-
peorpaduueckas npoekuus. MHOXKeCTBa Ha KOMIUIEKCHOM MJI0CKOCTH.
Tema 2. ®yHKIIUM KOMILJIEKCHOM IepeMEeHHOM.
. OyHKIIMS KOMIUIEKCHOW nepeMeHHo. [Ipenen n HenpepbIBHOCTh (DYHKIIMK KOMIUIEKCHON
MIEPEMEHHOI.
Tema 3. OcHOBHBIE 2JIeMeHTApHbIE QYHKIIUH
OcHoBHbIE 2JIeMEHTapHble (PYHKIIMHU KOMIUIEKCHOW MEPEMEHHOI.
Tema 4. InddepenunpoBanne GpyHKIHI KOMIUIEKCHON NepeMeHHOi
HuddepenunpyeMocTs GyHKIIMU KOMIUIEKCHOU nnepemeHHo. [IponsBoanas u nuddepen-
mman ¢yakiuu. [IpaBuna auddepeHunpoBanus. AHATUTHUECKUE U TAPMOHUYECKHE (DYHKITUH.
['eomeTpuyeckuii CMbICT MOAYJIA U ApTYMEHTA MPOU3BOTHOM.
Tema S. UnTerpupoBanue (pyHKIMH KOMILJIEKCHON NepeMEHHOM
HHuTerpana oT GyHKIINHM KOMIUIEKCHOMW MEPEMEHHON, METOJIBI €TI0 BEIYHCIICHHSI.
Tema 6. Pabl B KOMILIEKCHOH IJIOCKOCTH.
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Psanwr Teitnopa u Jlopana. Hynu ananutndeckoit ¢ynkumu. M3ommupoBaHHBIE 0COOBIE
TOYKH. DJIEMEHTBI TEOPUH BBIYECTOB.

4 METOJWYECKHWUE PEKOMEHIALIMHY (YKA3AHMS) 1JI51 CTYJEHTOB
M0 U3YYEHUIO JUCLIUNIAHBI

JlaHHBIE PEKOMEHIAIMU MPU3BAHBI IOMOYh CTYJEHTAM B OPTaHHU3AIMH CAMOCTOSITEILHOM
pabOTHI MO0 OCBOCHHIO JUCIMIUIMHBL. «MaTeMaTHYeCKHA aHalIu3) - OJHA U3 OCHOBHBIX MaTeMa-
TUYECKHUX JTUCIMIUIMH, KOTOpas u3ydaercs CTyaeHTaMu HanpasieHus nmoarotosku 02.03.03 — Ma-
TeMaTU4eCKoe 0OecreueHUe U aIMUHUCTPUPOBAHNE HHPOPMAITMOHHBIX CHCTEM Ha MPOTSHKCHUH
4 cemectpoB. Llenbro HACTOAIIETO Kypca SBISETCS HAydHOE 0OOCHOBAHUE OTHOCSIIUXCS K HEMY
NOHATHUH, (HOPMUPOBAHHE YMEHHUI W HABBIKOB PEINCHUS PA3IMYHBIX THIOB 3a1a4. Jlucuurinaa
«MareMaTHYeCKHI aHaI13» UMEET TaKkKe 001e00pa3oBaTe/IbHOE M MIPUKJIAIHOC 3HAUYCHHE.

Hcnons3oBanne MHPOPMAITMOHHBIX TEXHOJIOTUN B IMPOIIECCe 00yUEHUSI CTAHOBUTHCS HEOTh-
e€MJIEMOH 4acThIO caMoro Tporecca. KoMmbIoTepHas TEXHOJIOTHS MOXKET OBITh MCIIOJIb30BaHa, KaK
B KQ4eCTBE CPEJICTBA, TAK M YUACTHHKA JJAHHOTO Iporecca. [Ipu u3ydeHnn HeKOTOPBIX TEM Kypca
MaTeMaTHYECKOT0 aHallu3a I1eJIECO00Pa3HO BOCIOIb30BATHCS JICKTPOHHBIMU O0YYAIOIUMH Pe-
cypcamu cuctembl Iskanderus eLearning (cm. B Tabiuile «MAHTEPAKTUBHOE OOyUYCHHE TIO JUCIIH-
wimHey). s paboThl ¢ pecypcamu HEOOXOAMMO:

1. VYcraHoBUTbH BUPTYaJIbHYIO MallIMHY Java.

2. 3arpy3uTh K ce0e Ha KOMIBIOTED java-MporpaMMmy IpOUTPHIBATENS JIEKTPOHHBIX Kyp-
cos aLearningBrowser.jar.

3. 3amyctuts alearningBrowser.jar 1 BEIOpaTh MyHKT MEHIO «OTKPBITh aJIPECH:

\ P - Eva

O 7} Ongeie gaitn € Onpoiib anpec OnpoiiTe ABPeC B CETH KW NOKANLHLIA hasin (=1

4, I[OHI/ICB.TB Ha3BaHUEC KypcCa B CTPOKEC aJipeca:

Anpec nopexra: http:fiiskanderus.rufelearning]

loroBO O1MeHa

WuTtepakTUBHBIN 00yJaronmii Kypc, co3nannbiii B cucreme Iskanderus eLearning mosgossier
CTPOUTH 00yYCHHUE, YUUTHIBAIOIEE MHIUBHIyaIbHBIE OCOOEHHOCTH 00y4aeMoro, akTHBHO TIOMO-
raeT y4almMcs COCPeIOTOYNTh BHUMAaHUE Ha HanOoJiee BayKHBIX acleKTaX U3y4aeMoro Marepu-
ana. [TonOupaet I KaKI0ro yJamerocs ornpeeIeHHY0 CKOPOCTh IToJad HH(OPMAIHH, KOJIH-
YECTBO MOBTOPEHUH U 00BSICHEHHI HE TOHSATHBIX MOMEHTOB, HE TOPOITHT C PEIICHUSMH, TAeT BO3-
MOYKHOCTB HECKOJIBKO Pa3 03HAaKOMUTBCS C TEM HJIM HHBIM MaTepHaioM. /luasor ¢ mois3oBarenemM
BEJIETCS MHTEPAKTHBHOM PEXHMME, TO3BOJISIOIIEM BHIOMPATh CoJepKaHie y4eOHOTO MaTepHaa 1
MapIpyT aBvkeHus. [Iporiecc B3aMMOICHCTBHSI MEXIy IMPENoJaBaTelieM M CTYIACHTOM, OCY-
IIECTBIISICTCS OMIOCPEIOBAHHO, B KAYECTBE MHTEIICKTYaIbHOTO TIOCPEIHUKA BBICTYIACT HHTEPaK-
TUBHBIA 00y4aronmii Kypc. ONBIT HCIOIb30BAaHHS MHTEPAKTHBHBIX JEKTPOHHBIX PECYPCOB CH-
crembl Iskanderus eLearning mpu u3y4eHUuH Kypca MaTeMaTHYECKOTO aHajIM3a IoKa3all, 4YTo Ma-
TepHal, IpelaracMblid Ul U3y4YeHHsI, JOCTYIICH U MOHATEH CTYJCHTaM, U MOXET OBITh OCBOCH
YIMH CaMOCTOSITEIIBHO.


http://java.com/ru/download/
http://iskanderus.ru/elearning/aLearningBrowser.jar
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B pesynprare uzydeHus Kypca CTyJIEHT JOJIKEH OBJIAIE€Th OCHOBHBIMU NOHATUSIMHA MaTeMa-
TUYECKOT0 aHaJIN3a, YMETh IPUMEHATh UX IPU J0KA3aTEIbCTBE BAXKHEUILINX CBONCTB U TEOPEM,
IPUOOPECTH HABBIKU U YMEHUS, CBSA3aHHbBIE C PELLIEHUEM ITPUMEPOB U 3a1a4. OCBOEHME Kypca Ma-
TEMAaTUYECKOr0 aHaJIM3a MPEIOoJIaraeT MOMUMO MOCEIICHHS JEKIUA U MPaKTUYECKUX 3aHATUN
BBINIOJIHEHHE JoMalIHUX 3a1aHuil. [Ipu 3ToM ocoboe BHUMaHHE YAETISETCsl CAaMOCTOATEIbHON pa-
6ote cTyaeHTOB. Ha mpakTWYecKux 3aHATHAX JOJDKHBI OBITH BHIPAOOTAHBI COOTBETCTBYIOIUE
HAaBBbIKU M YMEHHUS, CBSI3aHHBIE C PELICHHEM ITPUMEPOB U 3a/a4.

B paboueil nporpamme UMEIOTCS TPUMEPHBIE BAPUAHTHI KOHTPOJIBHOM U CaMOCTOSTEIbHBIX
paboT, KOTOPHIE MO3BOJIAT MPOBEPUTH YPOBEHb YCBOCHHS M3yYEHHOT'O MaTepHara.

[TonroToBky K 3auery (9K3aMeHy) HauboJsiee paroHAIBHO OCYIIECTBISATh ITyTEM MOBTOPE-
HUS M CUCTEMATHU3AL[MHU TEOPETUUYECKOI0 MaTepraia JUCIUILUIMHBI ¢ TOMOILBIO KPaTKUX KOHCIIEK-
ToB. [Ipu paGore ¢ TeOpeTUYECKUM MAaTEpPHAIOM CTYJEHT JOJDKEH YSCHUTh Hauboliee Ba)KHbIC
UJeH KaXXJI0H TeMbl, YMETh MOJIb30BATbCS OCHOBHBIMU MOHSATUSMU U YTBEPKICHUSIMU (3HATH UX
(GOopMyIUPOBKH, IEMOHCTPUPOBATH UX UCIOJIb30BaHUE HA IPUMEpPaAX, IOHUMATh yCIOBHS pUMe-
HeHus u T.1.). Kak npaBuio, kaxzaas Tema, U3ydeHHas B paMKaxX JUCLUUIUIMHBI, COAEPKUT Pl
OCHOBHBIX 33J1a4, IpUeMaMHy ¥ METO/IaMHU PELIEHUS, KOTOPBIX JOJIKEH BIaAeTh CTyaeHT. Pabouas
porpamma COJEp>KHUT MPOrpaMMbl 3a4eTa U HK3aMeHa Mo JucuuIuimHe «MareMatuueckuil aHa-
JI3», KOTOPBIE TIO3BOJIAT Hanbosiee 3¢ (EeKTUBHO OPraHU30BaTh NOATOTOBKY K HUM. [Ipeanmaraercs
[P U3YYEHUH JUCHMILTMHBI «MaTeMaTuyecKuii aHaiau3» Mojab30BaThCsl MaTEpUaIaMH U3 «CIHCKa
JIUTEpPaTypbl U THHOPMAITMOHHBIX PECYPCOBY.

MeToanyeckue yKa3aHus K BbINIOJHEHUIO KyPCOBOil padoThl

OO6muMu TpeGOBaHUSIMU K M3JIOKEHUIO MaTepuaia KypcoBOM padOThl SBISAIOTCA: LieleBast
HaIPaBJIEHHOCTD; YETKOCTh ITOCTPOEHMS; JIOTHYECKAs TOCIEA0BATEIbHOCTD U3JI0KEHHSI MAaTEPU-
asia; TiIyOMHA UCCIIEOBAaHUS U MOJIHOTA OCBEUICHUs BOIPOCA; yOEAUTEIBHOCTh apryMEeHTaLn;
KOHKPETHOCTh ¥ TOYHOCTb (DOPMYIMPOBOK; KOHKPETHOCTh M3JI0KEHUS PE3yJIbTaTOB paboThI; J10-
Ka3aTeJIbHOCTh BBIBOJIOB U OOOCHOBAHHOCTh peKoMeHaauui. [Ipu 3ToM CTyIeHT oJKeH camo-
CTOATEIBHO, TPAMOTHO, IOCTYITHO U3JIOKHUTH 3HAHMSI, HE JOIyCcKasl IOBEPXHOCTHOTO U YIPOILEH-
HOI'O TOJIKOBAHHA TCX MJIM MHBIX BOIIPOCOB TCMBI. I[OCJ'IOBHOG KOIMMPOBAHUC HpO‘-II/ITaHHOI\/'I JIUTEC-
patypsl He fonyckaercs. OQHAaKO 3TO He UCKJII0YAET IMTUPOBAHKUE UCIIOIb30BAaHHBIX HCTOUHUKOB
¢ 00513aTeIbHON CCHIJIKOM Ha COOTBETCTBYIOIINNA HCTOYHUK

YueOHO-MeTOAMUYECKOE 00ecIieUeHre CAMOCTOSTEILHOM paﬁDTI)I
CTYACHTOB IO JTUCHHUIIJINHE

KoanuecTBO
DopMbBI/BUADBI
HaumenoBanme p ARl 4acoB, B
Ne pa3jena (Tembi) CaMOCTOSITEIbHOM COOTBETCTBHM ¢
padoTbl yueOHO-TeMaTH-

YECCKHUM IVIAHOM

Pazgen 1. BBegeHnue B aHaIu3.
1. | JeiicTBUTEIBHBIC YHCTIA.

2
2. | Dy, [ToaroroBka K mpakTude-
CKUM 3aHATHSM. 4
BrimonHeHue nomamHux pa-
3. | Ipenemn.
pen 6oT. 10
4. | HenpepbsIBHOCTH (YHKIIUH. 4

Paznen II. AudPepenunanbHoe ucunciaenue 1jsi GyHKI U OTHOM Te-
peMeHHOM.
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L [TpounsBoHas u auddepeHmal. IloAroToBKa K IIpaKTHe- 10
CKUM 3aHSITHUSIM.
2. o Brimonnenue qoManiHux pa-
CHOBHBIE TeopeMbl nuddepeHIu- 6ot
QIBHOTO MCYNCIICHUS U UX MPHUIIOKE- ' 12
LS Beinonnene nHANBUTyaTb-
HOTO 33/IaHHUS.
Pazgen I11. Paabl
1. | YucnoBsle psiabl. IToaroroBka K mpaxkTu4e- 14
CKUM 3aHSITHUSIM.
2. Beinonnenue qoManiHux pa-
OYHKIMOHATIBHBIE PSJIBI. 00T.
Beinonnene nHANBUyaTb- 8
HOTO 33/IaHMUS.
Paznen IV. UuTerpanbHoe ucuuciaenue 1is GyHKuuii 01Hoii nepe-
MEHHOM.
1. | Heonpenenenublit mHTErpa. [ToaroroBka K MpakTUYECKUM 10
3aHATUSIM.
2. | OnpeneneHHbI HHTErpal. BrimonHenue nomaiiHux pa- 10
00T.
3. | [IpuoxeHust ONpeACTICHHOTO UHTe- | BhIloHEHNEe WHIUBUAYallb- 12
rpajia. HOTO 33/IaHHUS.
Paznen |V. AuddepeHnmnanbHoe ucHuciaeHue 1is QyHKIUI HeCKOJIb-
KHX NlepeMeHHbIX.
1. ® [ToaroroBka K nmpakTuye-
YHKIIUU HECKOJBKUX TIEPEMEHHBIX. 8
CKUM 3aHATHUSM.
2. Tubbepenmupyemsie GyHKimm. BrlinonHeHne 1oMantHux pa- 8
00T.
3. | DkcTpeMyMBl (DYHKIMH HECKOIBKHMX | BhImonHeHUE VHMBUTyaTb- 6
HEPEMEHHBIX. HOTO 33JIaHHUS.
Paznen VI. UHTerpajibHoe ucunciaeHue ist GyHKIUI HECKOJIbKHX
nepeMeHHBbIX.
1. . . [ToaroToBka Kk mpakTuye- 8
JIBOHBIC ¥ TPOWHBIC HHTETPAJIBL.
CKUM 3aHSITHSM.
2. | HexoTopble mnpuMeHeHHs KpaTHBIX | BeloaHeHMe noMamHux pa- 8
MHTETPAJIOB. 00T.
3. Beinonxnenne nHANBUyaTb-
HOTO 3aJIaHMS.
KpuBosnHeiiHbIe HHTETPaIbL. CO6op marepuana ass BbIIOJI-
HEHUS KypcOBOU pabOTBHI.
[ToaroToBka TeKcTa Kypco- 8
BOI1 pabOTHI.
Paznen VII. Iuddepennnaibubie ypaBHeHUsI.
1. | Juddepennmnanbupie ypaBHeHus | [loaroToBka k mpakTuye- 6
NIEPBOTO MOPSJIKA. CKUM 3aHATHUSM.
2. BeimonHenne qoManiaux pa-
00T.
BeimonnHeHe WHANBHTyaTb-
Huddepenumansupie  ypaBHEHHS | HOTO 3a/laHUsl. 12

BBICHIUX IMOPAIKOB

CO6op marepuana aJis BBITIOJN-
HEHHSI KypCOBOM pabOTHI.
[ToaroroBka TekcTa Kypco-
BOM pabOTHI.




14

Paznen VIII. DnemenTsl TeOpUM GyHKINI KOMIUIEKCHOM NepeMeH-
HOM.

1. | KommekcHble yncia. [ToaroroBka k nmpakTuye- 2
2. | OyHKIMMA KOMIUICKCHON TI€PEeMEH- | CKUM 3aHATHUSAM.
HOM. BelnonHenue 1oMamHux pa-
3. | OcHoBHBIE BIIeMeHTapHBIE QYHKIUK | OOT. 4
4. | IuddepennupoBanre GyHKIUN Belnonnenne uHAMBHU Yy a b
KOMIIJIEKCHOW IEPEMEHHO. HOI'0 33aJJaHH. 6
5. | UaTerpupoBanue GyHKIIUNA KOM- C6op marepuana 1yist BbINOJI-

TJIEKCHOM NIEPEMEHHOMN HCHUsI KypCOBOW PabOThL. 6

6. P . IToaroroBka TekcTa Kypco-
16l B KOMIIJIEKCHOM IIJIOCKOCTH. ¥
a OMILTICKCHOM TJIOCKOC BOM pabOTHI. 8

Hroro 192

[ep}

5 MIPAKTUKYM 11O JIMCHUIITIMHE
PA3JIEJI I. BBEAEHUWE B AHAJIU3

Tema 1. JlelicTBUTEIbHbIE YHCJIA
2 yaca

Conepxanue

IIpakTHyeckoe 3ansATHE
1. 3anumuTe ¢ TOMOIIBIO 3HAKA MOJYJIS CIEAYIOIINE HEPABEHCTBA
a) —3<x<3; 0) —7<x<7,; B)—4<x+1<4;
r —5<x<3; n) —3<x<5.
2. PemuTe HepaBeHCTBA:
a) |x+3|22; 0) ‘x2—5‘>2; B) |x|<x+1; r) ‘x2—2x—3‘>x2—2x—3.
3. Pemmre ypaBHEHUSI:

(4-4) ~x-2 _

a) x-1+[x+3=6  6) "

0 B) X +2X=2x+1+7

4. Pemurte HEpaBEHCTBA!

a) Ix—1<x+3 6) |x + 1] < 3x — |x — 2| B) (2x+3)* —[2x+3/<30

5. Pemute ypaBHeHUS:

x—1

x+1

) [2x+3=x? 5

4
6. Kakue u3 4ucnoBbIX MHOXKECTB pallMOHAJIbHBIX YMCEN BUJJAa — OTPaHUYEHbI CHU3Y, CBEPXY,

orpanuyensl. Haiitu SUP 1 INf orpaHu4eHHBIX MHOXKECTB!
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a) 0<p<gqg 0) 0<g<p

Jlutreparypa:
1. Tymkwuna, I.A. [leificTBUTenbHBIC YnCca: MeToanYecKrue pekomenaanuu / I A.IlymkuHa,

O.H. Ilymxkuna. — bnarosemenck: biarosemenckuii roc. nex. yH-1. — 1998.- 30 c.

Tema 2. ®yHKIUM
4 yaca

Conepxanue
IpakTnuyeckoe 3ansitue 1

1. SBnsercs nu gaHHas GYHKUUS OrpaHUYEHHOM CHU3Y, CBEpXY?

2 y=x
y=x
o y=lgx
e y=tgx
y=sin x {
y=10cosx yZ;
2. Haiitu obGnacth onpenenenus QyHKIUU:
| .
a)y:\/—x+\/2_; 6)y =arcsin( x +1)°; B)y=+v1+x;
+Xx

ny=vl+x;

1
;[)y—4 > e)y:4\/9—x2; >K)y:\/2+x—x2;
- X
2—x’ 2
3) y=—"—; 1)y =In(=2);
X 2—x
3. Toctpouts rpaduk GyHKIMH, UCTIONB3YS 3J€MEHTapHbIe IPeoOpa3oBaHus rpadUKoB:
y:xz—l y:‘xz—l‘
=(x-2)*
o y=(hi-2)°
y=-3sin x 5 5
=x" —x-
y=(-) g
IIpakTHyeckoe 3ansiTue 2
1. Uccnenyiite pyHKIINIO Ha YETHOCTh U HEYETHOCTb.
e +e’
Y= y:\/1+x+x2—\/l—x+x2
y=x"=5x+6 y=3x+1)? +3(x-1)°
y=x"—x+1 1+x
4 2 y - lg
y= 0—x 1-x

2. Jlns npuBefeHHON (YyHKIIMK HalUTe HAMMEHBIINN TOJI0XKUTENbHbIN nepuon T, ecnu
OHA MEPUOJUYECKAs.

=5sin 3
y X v =1Jigx y =sin vx, D(x) =[0;+00)

y=3sin 5x +4cos7x y=sin?x



16

3. Iloctpouts rpadguku QyHKIUI:

_ |sinx]| |2 + sinx|
~ sinx Y= 2 + sinx
x? npu—2<x<0
y=11 npu x =0
2x—1 mpu 0<x<2
cosx npu—n <x <0
y=142 . npu 0<x<1
— npu 1<x<4
x
Jlureparypa:

1. Baspun, N.M.Matemarnueckuii ananu3: ydeOHUK i cTya. niea. By3oB / .U, baBpuH. -
M.: Beicm. mik., 2006. - 326, [1] c.

2. Tlucemennsriii, JI.T. KoncnekT nexiuii mo Beiciieii matemartuke: nonusiii kype / JI. T.ITuck-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

Tema 3. lpeaen

10 uacos
Conepxanue
IpakTnyeckoe 3ansitue 1
Boruncnuth npenensl:
_ 2x2+5x-7 X+
1 Im———F 2. Im ——-——
ol 3X"T—X—-2 x>-1X5—X—2
2 7
. X°—2x-15 . X" +1
3. Iim 4. lim

x5 2x% —7x—15

 A1-3x—+1-2x
m

51 -
x—0 X+ X
8. lim —"1+X_1
.x—>0 3\/1+X—1
3_
10. fim X1
xol X©—4x+3
2 —
12 fim V35X 3
X—0 X
3
. X’ =1
14. lim

x>-1x% —4x +3

16. lim (V4x® +4x +X)

X—>+0

IIpakTHyeckoe 3ansTHE 2

x>1x% =X —2

2-x

6. M ——m—
x4 \[6x+1-5
J2x+7-5

9. lim —@—mm—
x—9 3_41)(

2

11. "mx+—x;6
x->2 4—X

13 fim X=5Vx+6
x—4 X—4

2
15 Iim In(x° +4x+2)

x—0 In( XlO + X3 + X2)
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1. CpaBHHTb GECKOHEYHO Malble BeTHduHbl o =tsin“t u B =2tsint mput —0.
2. CpaBHHTH OeCKOHEUHO Majbie Bemuunubl o = t°tgt u B =1t%sin’t mpu t — 0.
3. CpaBHUTH GeCKOHEYHO Maibie Benmdnusl @ = 5t° +2t° u S =3t +2t° npu t — 0.
4. Haiitu npeaensl GyHKIANA

(L+m5 a+5x) Iimx3—2x2—4x+8 v1+2x 3
I, X* +Xx° w2 x*—8x*+16 I, Cx-2
i 27+ x -3/27-x i 2sin? x+sin x—1 iim Cl9X—ctga
0 w123yt >k 28in? X—3sin X+1 x>a  X—a
lim (V1+x+%° —v1-x+x2) Hn1V66§ZZVG6§; lim fiigiig
X0 x>0 sin“ X -1 X° —4X+3
5. Haiitu ipenenbt

ol xR0l X im (-3 )
e’ S e xS x-2-v2 f S —

IIpakTHyeckoe 3ansaTHE 3

1. Jlyis mpuBEACHHBIX HUXKE IMOCIICI0BATEILHOCTEH 3amrucaTh GOpMyITy OOIIEro 4WieHa 1mo-

CJIEIOBATEIBLHOCTH.
12314 [
E,E,Z,g, \/E,\/Z\/E, 2\/2\/5,...
2. TlocnemoBaTenbHOCTH {yn} 3aaHa (opMyIIoii 00IIEro iieHa MOCIeI0BaTeIbHOCTH {yn}
2n+1 .
= n+3 Haitut Y0, Y45 Yoo

3. Haiitu nmpenen nocnenosarensuoctu: 0,2; 0.23; 0,233;

0,2333;.... Oo6wuit unen no-

cnedosamensvuocmu moxcno 3anucame: Y, =0,2+ [0,03 +0,003+0,0003+ ]

3

1
4. Haiitu mpenen nocnenosarenbaocT: lim (— +—t+—+

%wn n> n?

n—o

5. Haiitu npezgen nocaenosarensHocty: lim (— += 4 += g +.

+ 3n+l
6. Haiiti mpezen mociaenosareapbHocTu: im ——
noe 2N 4 3"
1 1
7. Haiitu ogocroponnue npeaens im 52 lim 53
x—3-0 Xx—>3+0
8. Haiitu mpenen mocienosarenpuoctu:1,6; 1.66; 1,666,
nsin n!
9. Haiiru npexgen lim
e n® 41

IIpakTnyeckoe 3ansaTHe 4

Bouruncauthb npeaedibi:

n-1
nz)'

1
2”)'

1,6666; ....
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1 lim In(1+ x) ; 5 1im In(1+ 2x) : 3. 1im §|n X : 4 lim 3|'n mx :
x—0 X x—0 X x>0 SIn 2X x—0 SIN NX
tgx —sin x (4“1+X2 —1)-tg§
5. lim g—; 6. lim 3. 7. lim xctgx.
x—0 X x—0 X x—0
8. lim sin(a + x) +S|n(2a— X) —2sin a ; 9.1im sin(a + x) —sin(a— x) ;
x—0 X x—0
10. fim cosmx—zcosnx; 11 lim cos(a + x) +cos(a— x) —2cosa ; 12.lim tgx—zsm x;
x—0 X x—0 1—Ccos X X—0 X
13.fim Y60SX =1
x—=0 X
IIpakTu4yeckoe 3aHsATHE S
4n2 3 nz 5 nZ
1.|im(1+i2j —e 20m| 2Ol s.0m| " o
e\ 4N noe p” + 6n+ 20 ool pt 42
4. lim (1+§)X 5.1lim (X—_l)X 6. Iim(2x+3)X 7. lim (In(2x+1) —In( x + 2))
X—>0 X x—o X 4+ 1 x>o X —1 X—>00
8.lim x(n(x+D—Ix) 9 fm () 10 m Ty 11 him (CFEye
" Xow " xo® X+1 " x50 3—-X " x> 2X2+1
. In(1—3x
12.1im M=%
x—0 X

Jlureparypa:
1. bapun, U.M1.Marematudeckuii aHaiau3: yueOHUK a7 cTyA. ned. By3os / M.W. baBpuH. -

M.: Beicm. mik., 2006. - 326, [1] c.

2. TIucemennsriii, JI.T. KoncnekT nexiuii mo Beiciieii Mmatemartuke: nonusiii kypc / JI. T.ITuck-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Haconosna, JI.B. M30panHbIe BOPOCH MaTeMaTHYecKoro ananu3a. [Ipenen nu HenpepoIs-
HOCTh. Yactk 1,2: Meroanueckue pexkomenaaruu / JI.B.Haconosa, .B. Kacosa, B.B.Ilo-
oB. — baarosemenck: Usn-so BI'TTY, 2002.

Tema 4. HenpepbiBHOCTH PyHKINH
4 yaca

Conepxanue
IIpakTHyeckoe 3aHsATHE
1. HccnenoBaTh Ha HEMIPEPHIBHOCTH (DYHKITUIO:

y=e" emoukex=1
y=4x> & mouxex =2
2. Tlokasatb, yTo ()YHKIUS HETIPEPHIBHA IS JTFOOOTO 3HAYCHHSI apryMeHTa X:
y=x’
y=sinx
3-7 HccaenoBaTth HA HEMPEPBIBHOCTh (PYHKIIUIO:

x—1, eciu 0<x<3 =x2—25 5.y:i 6.y=SinX 7.y:sinx

x-5 x? K X

3. f(X)={

3—x, ectu 3<x<4
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8. SBnsercs mu pyHKIMSA f(X) = |sign x| HeTpepbIBHOH B Touke X =0.

X
9. HccnenoBaTh Ha HEMIPEPBIBHOCTD [ (X) = — !

]
1
10. UccnenoBaTh HA HeNpepBLIBHOCTL f(x) =[x]:

1
11. MccnenoBath Ha HEMIPEPBIBHOCTh QYHKIUIO f(Xx) =537,

12. Onpenenuts npupalieHue apryMeHTa X | npupaiieHue GyHKuuu Yy = Ig X, eciiu aprymMeHt
X usmenumics ot 10 mo 100.
13. Iokazatp, 4To /It TUHEHHON QYHKIUU Y = ax+b mpupamenue He 3aBUCHT OT X.
14. JTokazaTh HENIPEPHIBHOCTH QYHKIUU Y = Jx.
15. lokazate, yTo GyHKIUSA Y = |X| HEIPEPHIBHA.
17-18. OnpeaenuTb TOYKH pa3pbiBa PyHKIMIL:
X3

16 100 = s 202 9)

17. £(x) =tg(2x+%)

1
sin 7zx

18. f(x) =

Jlureparypa:
1. bapun, U.M.Maremarnueckuii aHanu3: ydeOHUK aiisi cTyqd. nen. By3oB / U.W. baspun. -

M.: Beicm. mik., 2006. - 326, [1] c.

2. Tlucbmennsriii, JI.T. KoHcnekT nekiuii mo Beiciieit Mmaremaruke: nomuslid kypc / J1. T.I1uch-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Haconona, JI.B. N306pannsie Bompockl MaTreMaTtudeckoro ananusa. [Ipenen u HenpepsiB-
HoCTh. Yactsk 1,2: Meroanueckue pexkomenaaruu / JI.B.Haconosa, .B. Kacosa, B.B.IlTo-
moB. — baarosemenck: Usn-so BI'TTY, 2002.

PA3EJ I1. TU®PEPEHIIUAJIBHOE UICYUCJIEHUE JIJIS ® YHKIIUI OJHOH IIE-
PEMEHHOM
Tema 1. IIponzBoanas n 1ugepennuan
8 uacos

Conep:xkanue
IIpakTyeckoe 3ansaTue 1

1. Haiitu npon3BoaHyto (GYHKIMH 110 ONpEeAETeHHo : Y = X
y =

\/_

x

2. Haiitu npon3BoaHy0 (YHKIHHU TO ONPENENICHUIO :
3. Haiitu npou3BoaHbIe HYyHKIMIA:

y=xS U yo L g X=2x

y=ax” y =Vx y =v¥/x y = x%/x
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y:tg_x y = ctgxarccos X y=log, x-2" y
X

" Inx
4. Haiitu npou3BoIHbIC (DYHKIINNA:

y = Jtgx y = 3/arctgx — (arcsin x)* y = Ig sin x

y = arcctg(ln x) + In(arctgx) y = (e** —ctg4x)® y = cose*
_ 5
y = arctg/— x y = 2% 4 (1—arccos3x)° y =In (x 2)3
(x+1)

IIpakTnyeckoe 3ansiTue 2

1. Haiitu npou3BOIHYIO OKA3aTeIbHO- CTENCHHOHN (DYHKITHH:

cosx 2 y= sin X3/ x?
2'9%/arcsin x*

1. y=(sin x)

1. BbIUMCIUTH NPEICIbL:

. 1-cosx . X . X+sin x . 1
1. Iim 5 2. lim — 3. Im ——— 4. Iim( ———tgx)
Xx—0 X x—0 ex X—>400 X 7 COS X
><a+E
. . Inx . 1 1
5. lim xlIn x 6. im — 7. 0im (——-—)
X—+0 x—0 Cth x=0°gIn © X X

IIpakTHyeckoe 3ansaTHE 3

1. Haiitu ypaBHeHHe KacaTeIbHOM U HOPMaIH K KPUBOM, 3aJJaHHON (DYHKIUEH B TOUKE

3 2

1. y=x"-2x"+3,x, =1 2. y=2 % _ux, X, =2
3 2
2 2 4 y=t*
3. X" +2xy"+3y" =6, M(-11) 4. =2
X=t

2. Haiitu yron nepecedeHus ABYX KpUBBIMU, 33TaHHBIX (PYHKITUSIMHU:
1. y=x,x+y=2 2. y=xy=x’

3. Haitru Bropyio npousBonyo Gynxmmm: 1.y =X ;2. y=(1+x°)arctgx

4. Haiitu Bce npousBoaHbIe mopsaka N ynkmuu : 1. y=X"; 2. y= %
+ X

2
e’ T IR
cootHomenuio Y —2y'+y=¢e".

5. VYnosnerBopsieT 1 QyHKIUS Y =

IIpakTHyeckoe 3ansATHE 4
1. Haiitu nuddepenunan pyHkumu:
3)(
1.y=10x+15 2. y=3/x? 3. y="_ 4.y =x*cos3x

2. TlpubanKeHHO BBIYUCIUT:

1. 370 2. tg46° ( % ~0.01745 - 1 rpanyc) 3. §/32,001
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Tema 2. OcHoBHBIE TeopeMbl JU(P(PepeHINATBLHOT0 HCHUCIEHUS U UX MPUJI0KEHUSA
8 uacos

Conepxanue

IIpakTnyeckoe 3ansitue 1

1. BbrumcnuTh npeneinsl ¢ oMouIbio npasuia Jlonurans

3

.o X
2. lm —
x—0 ¥

1-cosx
2

1. Iim

x—0 X

im xIn x

I
Xx—>+0

4. lim( LS _tg) 3.
z X
2

X—>+

5. IimOxX 6. Iimﬂ(th)“’”
X—>+ x—>5
1 1 . -~
8. im(——-—) 9. lim (cos2x)*
x—0 SIN © X X X—0

sinx

11. IimO ctgx

. X+sin X
3. Iim ——
X—>+0 X
b
4, lim@+ax™)* ,m>=0,n>=0
x—0

. Inx
7. lim ——
x—0 Cth
10. lim xIn x
x—0

2. TlIpoBeputh cripaBeIMBOCTH TeopeMbl Post it dyHKumu st GyHKIUU

y = f(X) = x* —=5x* + 6X Ha oTpeske [2,3].

3. TIpoBepHTb CIIPaBEUTHBOCTE TeopeMsbl Post st pyrkiwu s Gpyskiun Y = 4™ ua or-

peske [O, 71'].

4. Cocrasuth popmyiy Jlarparmka s Gyakuuu Y = X(1—In X) ma orpeske ot [a, b].

IIpakTH4eckoe 3ansaTHE 2

Tpenune 1
IIpumep 8vinonHeHUs YnPadlCHeHUs mpeHuHeq.
3aganue
HccnenoBath pyHKIMIO Ha BO3pacTaHue, yObIBAaHUE, TOUKH KCTPEMYyMa, €Clin
y=x3-3x+2.

AJTopuT™M

KonkperHoe cooTBeTcTBHE 3a1aHUS NPe-
JIOKEHHOMY AJITOPUTMY

YMmeHue

1) Haiitu o6sacts onpeaencuus D(f)

1) D(f)=(-003+90)

2) Haiitu ' (X)

2) £ (x)=3x2-3

3) Haiitu kopHU ypaBHEHUS

1'(x)=0:x1,%2,X3

3) 3x2-3=0, 3(x2-1):0,
3(x-1)(x+1) =0
X1=-1; xo=1

4) 3anosHUTh TaOIHILY

4)

X | X<X1 X1 X>X1

X | —oo—1| -1 |-1;1] 1

+ -
y 0 "

PSSP A N LAY

y ! + 0 - 0 +

HccnenoBath GyHKIUIO
Ha Bo3pacTtanue(), yobl-

7 max AV

min 7

7 max AN
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y| N min 7 y
5) Haiitu y(X1), Y(X2), Y(X3) 5) y(-1)=4 — max, y(1)=0—min
6) 3ammcars OTBET 6) y 7 ua (_ OO;—I)U (1;+oo)

y N ua (= 11).
y BT.X=-1 umeer max =y(-1) =4
y BT.X= 1 umeer min =y(1) =0

3aoanun ona camocmoamenvHoi padomul
HccnenoBaTh GpyHKIMIO HA BO3pacTaHHUE, YOBIBAHHE U IKCTPEMYM:

2
a)y:§x3—2x+1 6) y =x°—9x° +15x =3
x 3
B) Y =— Ny =3x+—+5
x°+4 X
ny =xInx
Tpenune 2
Tpumep binonHeHUs: yRparicHenus mpeHuHeqa.
3ananue

HccnenoBath PyHKINIO HA BBITYKJIOCTb, BOTHYTOCTh U TOUKHU IIeperuda, eciu
y=x3+15x2-x-250

KoHkpeTHOe cOOTBETCTBHE 32 JaHUSI
AJTopuT™M

2 NPe1I0KEHHOMY AJTOPUTMY

=

S | 1) Haittu o6macte onpenenenus D(f) 1) D(f)=(- 003+0)

” [2) Haitru £ (¥) 2) £ ' (x)=3x2+30x-1

f " (x)=6x+30

& 3) Haiitu xopHH ypaBHEHHS 4) 6x+30=0, 6(x+5)=0,
R "(x)=0:x1%,... X= -3
R
2 B
5= | 4) 3anonHuTh TabIMUIL 4)
g3 Y
g =
E; 5 X X<X1 X1 X>X1 X —00;—5 -5 -535+00
z g
R = 1A 1A
g |V + 0 — y - 0 -
::
= = y v TH N y N TH U
£
T <
&g -
2 & | 5) Haifru y(X1), y(X2), ... 5) y(-5)=5
§ a 6) 3amucarb OTBET 6) I'paduk pyHxIM
% = BEITYKIEI Ha (—005—3)
5} BoruyThii Ha (—35+00)
2]
= TOUKa (— 5;5) - TouKa 1eperuba
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3aoanun ona camocmoamenvnoi padomul
HccnenoBaTh GpyHKIMIO HA BO3pacTaHHUE, YOBIBAHHE U SKCTPEMYM:

a)y =x’ 6) y =3x -1

3 2 X
B) y =2x° —12x* +18x )y =—F——
x +16
x? 2
- X
ny=e * )y ="
I—x
IIpakTHyeckoe 3ansTue 3
y L 22X —x+1
1. HaiiTn HaKJIOHHYIO aCUMIITOTY KPUBOH Y = ————
x-1
1
2. UccnenoBath noBeneHne GYHKIHUA Y = 5 uy= W B OKPECTHOCTHU TOYKU X, = 2.
X— X—

3. UccnenoBarh pyHKLHIO TIOCTPOUTH IPaQUK:
1. y=x*-x°

2. y=x@1+4x)
3. y:1+4\/;

4. y=2x—3§/x_2
5. y=x%"

6. y=x>—4x+2

7. y — 3/ X2 _ XS
4. HaiiTi HanGoIbIIee ¥ HANMEHbIIee 3HadeHns yHkun Y = X° —3X* Ha oTpeske [a, b]:
1. a=-1b=1.

2. a=-2,b=4
5. lonoaHuTEeNbHBIC 3aaHUS
1. y=x>-3x°
2. y=x(1+x)
3. y=1+ N
4. y=3x*®-x
1
5. y=eX-Xx
Tpenune 1
Tlpumep vinonHeHUs: yRpasjcHeHus mpeHuHea.
3ananue
HccnenosaTh (DyHKIIHMIO HAa BO3pacTaHKue, YObIBaHHE, TOUKH IKCTPEMyMa, ECITH
y=x3-3x+2.
o | Aaropury KoHkpeTHOe COOTBETCTBHE 3a/IaHUsI NPe/I-
= JIOKEHHOMY AJITOPUTMY
L
i 1) Haiitu o6macts onpenenennst D(f) | 1) D(f)=(- 00;4+00)
2) Haiitu ' (X) 2) ' (x)=3x%-3
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5) Haiitu Y(X1), Y(X2), Y(X3) 5) y(-1)=4 — max, y(1)=0—min

6) 3amucaTh OTBET 6) y A ma (_ OO;—I)U (1;+oo)

y N Ha (— l;l)
y BT.X=-1 umeer max =y(-1) =4
y BT. X=1 umeer min =y(1) =0

- 3) Haiitu KOpHH ypaBHCHHS 5) 3x2-3=0, 3(x3-1)=0,

z |/ "(x) =0 X1,X2,X3 3(x-1)(x+1) =0

5 X1=-1; x2=1

=

% 4) 3aroJHUTh TaOIHITY 4)
S =
A [ x| x<xa | X X>X1 x | —oos=1] -1 | -1;1| 1 |0
g L
== + -

= '
S g y : 0 " y + 0 - 0
A L
=3 72 | max N .
g > |y ] y 7 max | N min 7
S = N min 2 |
gt

v
S 2
~ =

[

&

]

2

3

2

<

=

3adanun ona camocmoamenvHoi padomul
HccnenoBath GyHKIMIO HA BO3pACTaHKE, yOBIBAHUE U IKCTPEMYM:

2
a)y:§x3—2x+l 6)y =x°—9x° +15x -3
I I
3
B) y = 2x ry =3x+—+5
x +4 X
1y =xInx
Tpenune 2
Ipumep 6vinoIHEHUS YAPAICHEHUSL MPEHUHSA.
3aganue

HccnenoBathb q)YHKI_II/IIO Ha BBIITYKJIOCTb, BOTHYTOCTb U TOYKU neperH6a, €CJIn

y=x3+15x%-x-250.

KonkperHoe cooTBeTcTBHE 321aHUS
AJIropuT™M

S NpeIJI0KEHHOMY AJITOPUTMY

§ 1) Haiitu o6nacte onpenenenus D(f) 1) D(f)=(- 005+0)

> | 2) Haittu f "' (X) 2) ' (x)=3x*+30x-1

f " (x)=6x+30

+ . | 3) Haiiti xopHu ypaBHEHHS 6) 6x+30=0, 6(x+5)=0,
20 | f"(x)=0:x1%,... X= -5
g a
: § E 4) 3aroaHUTH TaOIHILy 4)
= =
= e
SEE X | x<xa | x| oxox X — 0035 -5 -5 3400
58
é S : y r + 0 - y 14 _ O +
a A X
o M
328
= 5 y ) T N y N T U
o %
)
= E
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5) Haiitu y(X1), y(X2), ... 5) y(-5)=5
6) 3amnucarb OTBET 6) I'paduk pyHkumn
BBITYKIIBIH Ha (—003—5)

BoruyThii Ha (—33+00)

TOUKa (— 5;5) - Touka neperuba

3aoanusn ona camocmoamenvHoi padomul
HccnenoBaTh GpyHKIMIO HA BO3pacTaHHUE, YOBIBAHHE U IKCTPEMYM:

a)y =x 0) y =ix -1

B) y =2x° —12x2 +18x )y =—">
x“+16

x? 2

- X
ny=e * )y =——

I-x

Jlureparypa:

1. Baspun, .M. Marematnyeckuii aHam3: yaeOHUK i cTyI. Tied. By3oB / .U, bapuH. -
M.: Beicm. mik., 2006. - 326, [1] c.

2. Tlucemennbrii, [I.T. KoHCHekT Iieknmii TO BBICHICH MaTeMaTHKE: TOJIHBIA Kypce /
J.T. IIucemennsrii. — M.: Alipuc-npecc. — 2006. — 602 c.

Paszpea l11. Paabl

Tema 1. YnciioBbie psabl

4 yaca
Conepxanue
IIpakTH4eckoe 3ansaTue 1
n-1
1. Jlan oOmwuii wieH psana U, = — 3anucaTh IEpPBbIC YETHIPE WICHA PIa.
n.
2. Haiitn o6muii unen paga 1+ 5 + g +—+...
. . -4 1-4-9 1-4.9-16
3. Haiitu o0mmmii wien psga 1+ + + +...
1-4 1-4.7 1-4-7-10
4. N ! + ! + ! +oet : +
. HccrnenoBatk yacTHuHyt0 CyMMY psizia bt —+...
-2 23 3.4 n(n+1)
5. Hccnenosarh yacTHunyto cymmy paga 2+6+18 +...+2- 3" ..
6. Hccnenoparh yactuunyio cymmy psaa 1 —1+1—1+...+(=1)"" +...
. 1 1 1 1
7. Haiitu cymmy psina + + +eeet
1-12 12.23 23-34 (Iln =-10)(11n +1)
8. HccrmemoBaTh CXOAMMOCTH psiia M BBIYHCIUTE CYMMY psiia, €CIA OH CXOJAUTCS

21 1 1 1
_|_

St —+—+..
3 3 6 12 24



Sn+1
9. MHccnenoBaTh CXOAUMMOCTh PAaa U, =
4n -1
JHononnumenshole 3a0anus
1. H 6 1 1+1 1+
. Haiitu oOmwmii unen psima | ——+———
4 9 16
2 2 4
2. Haiitu oOmuii wieH psga z + E +(ij + ij +
3 7 11 15
1 1 1 1

3. Haiitu cymmy psina

1 1

t——t—— .t +
1-:3 35 5.7 n-1)2n +1)

1

4. Haiitu cymmy psiza

1 1 1
I+ —+—+—+..

n

6. HccnenoBarh cxoqumMocTs psiaa u, =
n—1

IpakTnyeckoe 3ansiTue 2
1. UccnenoBaTh CX0IMMOCTh 3HAKOIIEPEMEHHOTO psija:

1 1 1 1 1 sinno

- —— +o O, =

2 222 2t 2 (In10)"

2. UccnenoBaTh CXOAMMOCTh 3HAKOUEPEAYIOIIETOCs psiaa

26

+ - + et -
1.2-3 2.3-4 3.4.5 n(n +1)(n +2)
5. I/ICCJ'IG,I[OBaTb CXOOUMOCTh pssda W BbBIUUCIUTL CYMMY DpPsla,

€ClIi OH CXOAUTCA

(_ 1) n+l
Du, = ou =2+ "2
Sn+6 10n +9
_ 1) n-1
3. CKOJIBKO WIEHOB N pAaga I/tn = HeO6XOI[I/IMO B34Th, 9TOOBI BEIYUCIIUTE pan, npudem

n
¢ TouHocThio 10 0,0017?
4. VccrnenoBaTh Ha CXOJIMMOCTD PSI:
1 1 1 1 1
2 2+ 2 +(-1)
1.27 2.3 3.4 n(n+l)

1 1 1 1 1 1
2. S-St

12 22 32 42 52 62
5. OueHnTh TPETUH OCTATOK psijia (AByMs crioco0amu):
1 1 1

+ + +o
2.5 3.5° 4.5° (n+1)-5"

7. Bpraucauthb ¢ TouHocThio 10 0, 01 cymmy psina:

111

1 3s 0 )_1(2 n_n
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Jlononnumensusle 3a0anus

1 1 1 1 1

1. HCCHCI[OBaTB CXOOUMOCTBb 3HAKOIICPEMEHHOI'O psAga u = 1 -t 4+
24 34 44 54 64

2. HCCJ’IGI[OB&TB CXOOUMOCTB 3HAKOUYCPEAYIOIIECTOCA psaaa

_1 n+l _1\nt
pu = D & u, =D+
In(n +1) (n”+1)
3n+1Y
B) U, = (—1)"( j
2n +1
) 1-4-7...3n -2 a 1
e) u, = (_l)n 7 (311 ) K) un — (_1) +1( - )
7-9-11...(2n +5) 10
-)'n
nu, = —( )
2/1
3. CKOJIBKO WIEHOB psija U, = S L HYKHO B35Th, YTOOBI BBIYUCIUTH €0 CYMMY C
2n+1)-5"
TOYHOCTRIO 110 0,017
cosSn
4. OueHntb BTOPOii OCTAaTOK 7, psina U, = —
5" +1
Tema 2. ®yHKINOHATbHBbIE PAABI
8 uaca
Conepxanue

IIpakTnyeckoe 3ausitue 1
1. Ompenenuts 061acTh CXOI[I/IMOCTI/I (YHKIIMOHATEHOTO psifa:

a) Z e +3) 6) gn3\/cos"x

2. OnpenenuTh paanyc, HHTEPBaI U 00J1aCTh CXOTUMOCTH CTETICHHOTO psijia:

> x" > x" (x — 3)
r 6 r
"2 )2 D

3. HccnenoBarh cX0auMOCTh (PYHKIITHOHATBHOTO Psijia;

Z ! (S—XJ BTOqKaXXZO,XZI.

o3n+2\ 8 —3

4. OHpeI[eJII/ITL O6HaCTB CXOOAUMOCTHN pSI)I[aZ
a) Zx "
n=0
= n > (x +3)" 0
-2 YT S +5)
n=0 n=1 n n=l
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JHononnumenvhole 3a0anus

o 2n—1\7x +2

o 1 (4-x Y
1. HccnenoBaTh CXOAMMOCTH (DYHKIIMOHAIBHOTO psaa Z ( j B TOUKAX

x=0,x =1.

Tx +2

o 1 (4-x Y
2. OnpenenuTb 006JacTh CXOAUMOCTH psia Z .

n=1 2n —1

3. Onpez[eJme paanyc, UHTCpBAJI U 0051aCcTh CXOUMOCTH CTCIICHHOI'O psaa:

o0

[e¢] ; n 0 _5 n
a)Z(n.x) 6) Zx— B) Zu
n=1 n=l1

o 2n
T) Zi

Jn

—mnn+1)

n=1 N

IpakTnyeckoe 3ansiTue 2

1.

L 280 =2-2x-X* .
Haiitu lim ; (3ameHHUTH € ,SIN X HX IpeACTaBICHUsIMH 10 popmyrie
x>0 X=SIn X
MakIopeHa i BEIYUCIHTD ¢ TOYHOCTBIO 10 Bemmunabl O(X%)).
In(1+ x) —x@+x)"

2

Haiitu lim
x—0 X

dopmyne MakiiopeHa).

(zamenuts (1+X)™,In(1+ X) ux npexcrapaeHUsAME 1O

Brruncnuth HpI/I6JII/I)KeHHOC 3HA4YCHHUC % €, B34B TpHU YJICHA MMPEACTABIICHUA (I)YHKI_II/II/I

f(x) =€" no popmyse MaknopeHa, U OLIEHUTH OMIMOKY BHIYHUCIICHHS.

1
Boruncnuth npubnnkeHHOE 3HaYeHNEe ——— , B35B TPU WIEHA MPeJICTaBICHUs (PYyHKIUN
3

\/e_x

f(X) =e* mo popmyne MaknopeHa, ¥ OLIEHUTH OMIUOKY BHIYHCIICHUS.
. _ ., T
Borurcauts Sin 18° ¢ Tounoctrhio 10 1074 (moncraButh 18° = E =0,314159 BmecTO X B

pan).
Berauciuts 370 ¢ tounocts 10 1074,

_ 1+x
Boraucnuts IN5 ¢ TounocTsio go 107 (BOCIIONIB30BaThCS Pa3okeHHeM In l_ , IOJI0-
—X

X 2
KHB =5, oTKy/aa XZE ).
JIOmoTHUTEIbHbIE 3aIaHUs
5 . 1-cosx
Haiitu lim ———
x>0 et —1—xX

1 _
Beraucnuts npubamxeHHO —7= C TOYHOCTBIO 110 107*.

e
Borumciuts 3250 ¢ rounocTeio 1o 1073,

. . V1I+x=-Y1+X
Haiitu lim )

x—0 X

Berauciuts €0S1° ¢ TourOCTBIO 10 1073
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6. Borunciuts In6 ¢ TounocTh0 M0 107¢.

Jlureparypa:
1. baspun, N.M.Matematuueckuii ananu3s: ydeOHUK i cTyA. niea. By3oB / .U, baBpuH. -

M.: Beicuu. mk., 2006. - 326, [1] c.

2. Tlucemennsiii, JI.T. KoHcekT nekiuii o Beiciieit Mmaremaruke: noiubiid kypc / J1.T.ITuck-
MeHHbIH. — M.: Aiipuc-tipecc. — 2006. — 602 c.

3. Coopnuk 3ama4 mo Mmaremarnueckomy ananuzy / JI. J[. Kynpssues, A.Jl.Kyracos u np. -

2-e u3 ., nepepad.u jgoi. - M. : ®usmatiut. - T.3: Uaterpansl, psaasl. — 2003. - 502 c.

PASJAET 1IV.
MEPEMEHHOIA

UHTETPAJIbHOE HWCYWCJEHHUE [Js ®YHKIANH OIHOM

Tema 1. HeonpenesieHHbIH MHTErpaJl
10 uyacos

Conepxanue
IIpakTuyeckoe 3ansiTue 1
HaiiTi HeonpeieieHHbIE MHTETPAJIbl:

3/ %2 11. |tg®xd
1.J.2+3\/X—+5\/;dx J.gxx

I

Memoo 3amenvi:

cos” X

2. [ x| +1 12. [ (x=1)"x-4xdx 21. [sin(3x +5)dx
15+ x*
d "
3. J.XA _:(XZ :‘ J—FXZ‘ 13. J.Md 22. je x2dx
4. I%dx 14 J~ 2+3x° Memod no wacmsam:
sin? x - cos® x x(1+x)
c .[COS X —sin xcos”x +1 15. [ a”e"dx 23. jInTxdx

6. Isin 2X ix 16-J dx 24 J‘L'ezxdx
COS X COS2X +sin > X !
7. J-\/l—sin 2xdx 17 Iszm x+1 25. I arctgx dx
sin * x -
e¥ +1 xsin 2x +%/x cos x
8. dx 18.
IeX+1 8 -[ X COS X x
V1+ X2 ++41- X2 x-1
9. dx 19. I dx
10. (2" +3")*dx a0, [XH5x+6
j X+3
IIpakTH4eckoe 3ansTHE 2
Halitn HeonpeneneHHbIE HHTETPaIbl:
dx xdx xdx
1) [—; ) | —— — —
) Jx—5 J.(x+2)4 I5x2+2x+4 J.(x—l)(x+1)2
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X+3 -2 5x -3
5) | ———dx; 6) | —5————dx; 7 | ————adx.
) Ix2+4x+29 ) J. 3x* —5x+4 J.x2+6x—40
X[X —3x —5x* +30x - 22dx- )IGX —8x* — 25x° + 20%* — 76X — 7d
—x* —8x+12 ' 3x° —4x* —17x+6 '
10)I X2_§X+9 dx; 11)'[ 2X+22 —dx; 12) j—sdx =
(X=D(x“+2x+2) (x=1(x* +1) (x°-1)
18x3—2x2+13x—2 ‘. ISX4+14X2+7X+15
(x2+2Xx2+D (x +3)(X* + 2)?
)f —30x*+28x—88 " 18x3——12x24—2x—k10
x* —6x+8)(x* + X+3)(x -
(x* —6x+8)(x* +4) (x+3)(x-1)°

IIpakTnyeckoe 3ansitue 3

1.

VX% +2x

BoeryrciauTs HHTErpai I—dx (moscraHoBKa %(ax +bx+c) =t).

(x+1)°

BHIYHCIIUTE HHTETpa I dx (II0/ICTAaHOBKA 1(ax2 +bx+c) =t).
J5+2x+ x2) 2

ax+b

/x—l
BBI‘II/ICJ'II/ITB HHTCIrpaia X —dX HHTCIrpaja BuJaa R X,n
P I X+2 ( P A j ( cx+d

[ax+b
pyeTrcs MOJCTaHOBKOM ! =1).
cx+d

dx
—4x+1

)dX panmonanusu-

Haiitu unrerpan J. X1 (ecnu mojpIHTErpasibHas (PYHKIMS SBISETCS paLuo-
X+

. y ax+b g ax+b,:
HaJIBHON (PYHKIMENH OTHOCUTENLHO ( ) ( wd )$ M T, THE P,,S,T ...~ LEIbe
CX +

=t", roe N - HauMeHb-

quciia, TO HHTCIpaJl pallMOHAJIU3UPYCTCA MMOJACTaHOBKOM q
CX +

1Iee KpaTHOe 4ucen (,s,....).

¥x-2

Haiitu unterpan '[ \/ dX (ecnu MOABIHTETpAIbHOE BBIPAKEHUE COEP-
3 (X

—2)2 —/x-2

KUT JIMIIb J'IHHGfIHyIO HppalluOHAIIbHOCTDb Nax + b, az0 , TO ITOJIC3HA MMOACTaHOBKA

t=Yax+b).
Y2’ - Vx2

BBIqI/ICJII/ITB HHTerpaJI J-
3x -2

f —3x
Haiitu unTerpain J' 7X
_l_

Haiitu unTerpan J. \/(x 1) (x 3 (cBecTH MHTETpal K THILY '[ R(x,1
+

ax+b

4)9%).

dx

213x+7
(Bx-7)

Haiitn unterpan J
J2x

10. Haiitu uHTErpat J —d

V5x? +8x +1
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dx 1
11. HaiiTu uaTETpan I— (3ameHa X =-).
Xy X% +3 t

12. HaiiTu uaTEeTpan _[

dx

. dx
13. Haiitu uHTeTpan j .
(X2 +9)Vx? +9
IIpakTuyeckoe 3ansaTue 4
1. Boruucnuth uHTerpans: 1) | = Icos3x cos9xdx; 2)I = J.Sin 2Xcos5xdx .
2. Bpruucnuts unTerpan: | = J.sin 10X -cos7x - cos4xdx = J.sin 10x[cos7x - cos4x]- dx
(6ocnonvzoeamvcs ghopmynamu 08axcowl).
3. Haiitu unrterpan | = J.Sin 2 xcos’ XdX (00un noxaszamenv neuemHoe YUCIO: 3AMEHA
t =sin X u nonuzume cmenemy).
. sin” x .
4. Haiitu uaterpan | = J.gdx (3ameHna nepemennol cosx =t).
v/ COS X
5. Haiitu unterpan | = I cos® xdx (noxaszamenu uemmnvie nonodcumenvuvie yucia, 0OUH Mo-
. 5 1-cos2x » 1+cos2x
JCem PAaeHAMbCsL HYII0: NOHU3UMb CmeneHb Sin “~ X = — COS" X = ———,
. sin 2x
Sin XCOS X = ).
. . 2 .
6. Haiitu narerpan | = .[cosz3x3|n“ xdx = I[cosstm 3x] sin? xdx .
v 8 . 2y
7. Haiitu unaTerpan J-tg xdx (I cnoco6: ucnonvzosanue ¢popmynvl tg°x = o5 x -1 u no-
HUdICeHue nokazamensb cmenenu N Ha 06e eOuHUYsl, 2 CNOcooO: UCNOIb308AHUE NOOCMA-
dt
Hoexu:1gXx=t, X =arctgt u dx = =)
1+t
8. Haiitu unTerpan J- ctg®xadx .
dx
9. I —— (YHu6epcanbras NOOCManoeKa)
SIn~ X
. 5+6sin x
10. Haiitu unTerpan J. dx (ynueepcanvnas noocmanosxa)

sin x(4 + 3cos x)

Tema 2. OnpenesieHHbII HHTErpas
4 yaca

Conep:xkanue

IIpakTH4yeckoe 3aHsATHE
1. CoctaButb GpopMmyiy JUIs BBIYUCIECHUS HHTETPATIbHBIX cCyMM Jutst pyHkimu T (X) , HenpepsiB-

HOU Ha OTpe3Ke [;D], pa3mernsis 3TOT OTPe30K Ha N paBHBIX 3JIEMEHTAPHBIX OTPE3KOB U B35IB B
KayecTBe BHYTPeHHElM Touky &, TpaBblil KOHEL KaXI0ro oTpesKa.

b

2. BbMUCIUTH HHTETPAT dex (a<b), xak mpeaen HHTErPATBbHON CyMMBI.

a
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3. CoctaBuTh (HOpMyITy JUTsl BRBIYUCICHUS MHTETPaTbHbIX cymMM 1iist dyHKknmu T (X) , HempephIB-

HOU Ha OTpe3Ke [a;Db], pa3mesnisis 3TOT OTPE30K Ha N PaBHBIX 3JIEMEHTAPHBIX OTPE3KOB U B3SIB B

KayecTBe BHYTPeHHEH Touky &, JIEBBIH KOHEL KaX/0r0 OTpe3Ka.

4. CocraButh GOpMyITy 1JIs1 BBIYHCIICHUS HHTErPATbHBIX CyMM U1 QYHKIMKM Y =€" Ha OTpe3Ke

[a;b], pasnensist ero Ha N paBHBIX OTPE3KOB U B3sIB B KAYECTBE BHYTPEHHEH TOUKH &, IpaBblii

KOHCII KAXX0Ir0 OTPC3Ka.

b

5. Beruucnuth jxdx , COCTaBUB HHTErpaabHyro cymmy it pyrkmuu f(X)= X. Orpesok [a;b]

a

paszenuTh Ha N YacTell POU3BOJIBHBIM 00pa3oM. B kauectBe BHyTpeHHeH Touku &, B3sTh

CCPCAMHY KaXKA0I'0 YaCTUYHOT'O OTPC3Ka.

p # dx #dx
6. Haittu I:J(X—2)3dx. 7. Haiitu | :I - 8. Haiitu | :I 5 :
0 1 X +1 1 X -4
9
9. |:I&.
1x+2J§
10
10. 1=

dx
L (X —4)VX+6

2a
11. Beruucnuts uaterpan | = I\/ 2ax — x*dx .
0

1
12. Beraucnuts unterpan | = I X-e*dx.
0

13. Beruucnuts uaTerparn |

14. Beraucnuth nnterpan |

15. Beruucnuth UHTErpa

Il
Oty O O e

X -arctgxadx .

arcsin xdx .

X - €0S XdX .

Tema 3. [Ipusioxxenus onpeaeieHHOr0 HHTErpajaa
6 uwaca

Conepxanue

HpaKTI/I‘IeCKOC 3aHATHE

1.

2.

Haiitu miomazs, orpanndeHHyo rpadukaMu QyHKIUN Y = 2JX u y = 2X.
X =acost,
y =bsint.
Haiitu rmomazas oAHOTO JenecTKa YeThIpexJIenecTKOBOM po3bl I = asin 2¢ .

Haiitu Iomajb, OrpaHMYCHHYIO 3JUIUIICOM {

Haiitu 06beMm Tena BpaleHusl, OTpaHUYCHHON JTUHUSIMH Y = 27X u y = 2X BOKpYT ocei
Ox u Oy.

Brrurcnuth mOBepXHOCTH CeEphl, paanyca R, paccMaTpuBasi €€ Kak TeJio BpalleHUs.
Haiitn nmunay ayru kpuBor y = In X (X € ll, V3 J)
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Haiitu juiMHYy OKpYXXHOCTH pajguyca R, 3aJaHHOM NAapaMETPUYECKUMU YpPaBHEHUSMHU
X = Rcost,
y=Rsint.
K teny nmpukpemiena npy>kuHa, Jpyroi KOHel KOTOPOM 3aKpeIICH HEMOABMKHO B TOUKE
O. Yupyras cuna, ¢ KOTOpOil IeHCTBYeT MpyKHHA Ha TeJOo, MOTYUHseTCs 3aKoHy ['yka,
coracHo kotopomy F =-—KkX, roe K - koadduiment nponopuaoHaabHOCTH, a X - YIJIH-
HeHHe NpyxuHbl. Haiitu paboTy ynpyroi cuisl mpu NPSMOJIMHEHHOM NEpEMEIICHHH 110
JIMHUU OEUCTBUA CHIBI OT X=a 0 X = b.
‘Carctg®xdx 2) J~arctgxdx J- _ J- dx 5)

Boruncnuth nunTerpaist: 1) I —
1+x 1+x 5 X

x-1

O ey

dx .\ Fdx 1%
_16).!;ﬁ’ 7)'([)(2

Jlureparypa:
bappun, U.1.Marematnueckuii ananu3: yaueOHUK AJis cTyA. nen. By3oB / .M. baBpuH. -

M.: Beicm. mik., 2006. - 326, [1] c.

[Tucemennsiid, /1. T. KoHcnekT nekmuii 1o BeIcIel MaTemaTuke: moHbii kype / J1.T.ITuch-
MeHHbIH. — M.: Ailipuc-tipecc. — 2006. — 602 c.

SAxnmna, A.C. [IpunoxxeHus onpenesieHHOr0 HHTErpalia MpH PEIICHUH TeOMETPUIECKUX
U Qu3nueckux 3agad: Yuebnoe nmocooue / A.C. Skmmuna.- briarosemenck: M3a-so BI'TIY,
2014.

PA3BJAEJT V. JIU®O®EPEHIHUAJIBHOE WCYHUCJIEHUE [JIA @®YHKOUN
HECKOJIBKHUX IEPEMEHHBIX

Tema 1. DyHKIUU HECKOJIBKUX MePeMeHHBIX
4 yaca

Conepxanue

HpaKTI/I‘IeCKOC 3aHATHE

1.

2.

3.

4. Haiitu npenen Gpyakimm: 1) IimO
X—

Haiiti 1 n306pa3uth Ha iockocTu OXy 001acTh onpeneaeHus PyHKIINN:

z= L ; z=—I" % . >

Jarcsin(1-x?) x*+y? -4’ 9z= 3-x*-y?’
4) 7= ! :5)z=Ig(X* +6X+y*+8); 6) z=1/4— x> —4y?.
JXPH2x+y —2y-2
Haiiti o6nacte onpeneneHus 1aHHON QYHKIIMH TPEX MEPEMEHHBIX:
Du=/x>+9y?+18y+9—-7; 2) lg(4x* +8x + y* —2y +5-47) ;
1 1
\/2x—z—1_\/y+2x+1'

u=

2
HaifTyt ¥ IOCTPOUTS THHUK ypoBHA GyHKIHHK: 1) 7 = 4X? _yE; 2)2=X*+6X+Yy +9;
3) z=x"+9y* +18.
2 2 ] 2 2 4_2
arctg62(x ng); 2) lim X“+y + |
3(x“+Yy°) X0 X“+y

y—0
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5. Haiitu Bce yacTHbIE TPOM3BOIHBIE MEPBOTO MOpsAAKA GyHKIMH: 1) Z = 1/x* —3y? ;

2)z=1log,(3/x +2y?); 3) u=arccos\y?—x>+3z ; 4) z=y-x’;
4

t
5 z= X 6)z=2 S;7)z:arcsin1 ;8)z=|ntgl; 9) z=Yy";
NEEY X X
o oY pe - X Y
10) z=x" ; 1)u=e’+e” ; 12) z=sin —cos~=.
y X

6. Haiitu Bce 4acTHBIC TPOU3BOIHBIC BTOPOTO MOPSIKA, PEABAPUTEIHLHO HANIS U YIIPO-
CTHB MPOM3BOJIHBIE TIepBOro nopsiaka: 1) z=4/x* +y?; 2) z=log,(x—Yy?).

7. Haiitu Touku pa3pbiBa QYHKIUU Z =

X—y+1

Tema 2. luddepenunpyemsbie GyHKIHU
4 yaca

Conepxanue
IIpakTH4yeckoe 3aHATHE
1. Jnst GyHKIMK HAWTH TTOJHOE PUPAIEHAE AZ U MOJHbIN auddepernnan dz s maHHON
¢ynkunu B Touke M (X, Y) i 3aganHbix AX u Ay U CpaBHHUTE UX.
1. z=xy*; M(21); Ax=0,2; Ay=0.1.
2. 2=x"y; M(1,2); Ax=0,05; Ay=01.
3. z=x’y?; M(L1); Ax=0,01; Ay =0,02.
2. Haiitu monustit nuddepentman dz nanHON GyHKIUH.
2 2
X"+y

2 2

1.z=xy*; 2. z=xy*; 3. u=xyz; 4. 1= 5. z=htg>
y

3. Haiiti momabie nuddepennmanst 1-ro u 2-ro nmopsaka QyHKITUH.
1. z=x>-3xy—-2y?; 2. z=e¥ 3. z=xe’+ye* 4. z=e’sinx
4. Bpruncnuth npuOIMmKeHHO 0€3 UCIIONIb30BaHus KallbKyisatopa. [Ipu nepeBoje rpamaycoB B

paauaHbl ¥ MPH BCEX BBIYMCICHMUAX OpaTh TPU 3HaYalMX LUQPBI, B OTBETE MOCIEIHUIN
3HaK OKPYTJIUTb.

1.1,01%-0,98% ; 2. 0,99%.1,02%; 3.:;./398+295; 4. sin31 -cos6l".
. dz dz dx dz dy .
5. H L2 T e 1.2=4(3X=5Y, e Xx=sint, y=+/t;
AuTHu dt dx dt dy dt CcClin y rae y
2. Z:X,r/:[e Xx=Int, y=arcsint
X

6. Haiitun ((jj—l:,ecnn u:ﬂ,rne X=At+2, y:et, Z=cost.
z

Tema 3. IkcTpeMyMbl PYHKIIUM HECKOJIbKHX IIEPEMEHHbBIX
4 yaca

Conepxanue
IIpakTuyeckoe 3ansiTHe

1. Haiitn sxcTpeMyMs! GyHKImK Z = X +Xy+ y> —6X—3Y.
2. Wccnenosars Ha skctpemyM Gyukmmn: 1. Z2=Y? +3x°y—12x 15y ; 2. 7=2x*+(y-1)°
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3. Haiitu Haubonblee # HAMMEHbIIEE 3HAUCHNE GYHKIMKA Z = X° — Xy + y> —4Y — X B 00-

mactu X >0,y>0, 3x+2y-12<0.
4. VccrenoBath Ha 3kcTpeMyM dyHkmun: 1.2 =X + Xy+Yy> —Xx—2y; 2.
2=X"+y' —2x* +4xy—2y*; 3. 2=y* - 2x* -2y +1.
Jlureparypa:

1. baBpun, N.Ml.Maremarnueckuii aHnanu3: yaeOHUK s cTyAd. nied. By3oB / .M. baBpus. -

M.: Beicmi. mik., 2006. - 326, [1] c.

2. Tlucemennbiii, JI.T. KoHcmekT Jyeknuii 1o BBHICIICH MareMaTHKe: TOJTHBIA Kypce /

. T.ITucemennsiii. — M.: Aiipuc-nipecc. — 2006. — 602 c.

3. Coopnuk 3amad o maremarndeckomy ananmusy / JI. JI. Kynpssues, A.Jl.KyracoB u ap. -

2-e u3A., nepepad.u jom. - M. : @uzMatiut. - T.3: OyHKIUN HECKOIBKUX NMEPEMEHHBIX.

—2003. - 468 c.

PA3JEJ VI. FHTETPAJIBHOE UCUYUCJEHHUE JJI1 ®YHKIWN HECKOJIBKHX

HEPEMEHHBIX
Tema 1. /IBoiiHON M TPOITHON HHTETPAJIbI
10 uacos
Conep:xkanue
IIpakTnyeckoe 3ausitue 1
1.BpruncianTs:
2 1 2 x X2 2 xJ3
1.Idx_|'(x2 +3y?)dy 2. Idxj—zdy 3. Idx Ixydy
0 0 1 1 y 1 X
2. HaiiTu 1 mocTpouTh 00J1aCTh HHTETPUPOBAHMUS:
X+9 \/F 0
1jdxjf(x y)dy 2, _[dx jf(xy)dy 3. jdyjf(xy)dx
x? -4 _J5-x2 -2 y*a4
3. 3MeHuTh NopsiIOK UHTETPUPOBAHMS B UHTETpAJIE:
x+9 3 25 1-x?
1. jdxjf(x y)dy 2, J.dx jf(x y)dy 3. jdx f(x,y)dy
-4 7\/@ -1 _1-x?

4. I/IsMeHI/ITL MOPSIIOK MHTETPUPOBAHMS:

1. jdx J'f(xy)dy
N
vy
dy j f(x, y)dx
y

2
IIpakTH4eckoe 3ansTHE 2

N
O L

1. TlepeiiTu K MONSIPHBIM KOOPAUHATAM U PACCTaBUTD MPeIebl MHTETPUPOBAHUS:

jdxjf(x, y)dy .

2. TlepeiiTH K MOJISIPHBIM KOOPAMHATAM U PACCTABUTH MPEAEIIbl HHTETPUPOBAHMS:

”f(x,y)dxdy, S:y>x, y>-x, y<1.
S
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3. Beruncnuth _U In( x> + y*)ds , eciir 061aCTH HHTETPUPOBAHHS S - KOTBIIO MEXITY OKPYXK-

S

HOCTSMH X + y2 =e’u X’ + y2 =e’.

4, BbIUUCINATH ”I‘Sin odrdg, S:rSa,goZ%,goﬁﬂ.
S

5. BblUHCIUTH ”I‘Sin pdrdep, S:r>1r<2+cosp,0<p<r.
S

6. Bpruucnuth J:[ r’drde, ecnu orpaHndeHa IEpBHIM 3aBUTKOM CIUPATH I = a@ M OCBIO
S

Ox.

2 2
7. TlpeoOpa3oBaTh K MOJISPHBIM KOOPIUHATAM U BHIYUCIUTH Ue‘x Y dxdy, S:
S
x> +y®<a’.

IIpakTHyeckoe 3ansaTHE 3
dxdydz

1 x , ecim V - Terpasnp ¢ Beprmmaamu 0(0,0,0) ,

1. BbIUMCIUTH TPOMHON MHTErPAI ”j
\

AL0,0), B(0.10), C(0,04).
2. Borumcauts ” x*y?zdxdydz, roe V onpenensiercs nepasencteamu 0 < X <1,
\

0<y<x 0<z<xy.IIpumeuanue: Mcnonap30BaTh METO/T MapaAJIICIbHBIX ceUeHU. B

IUIOCKOCTH X =1 moydaeTcst TpeyroJibHUK C BEPIIMHAME B TOYKAX
A(L,0;0), B(11;,0), C(3,11), B utockocTH y = X - KpuBosiMHelHbIH Tpeyroiapauk OBC, y

koToporo croponsl OB 1 BC —oTpe3ku npsambIx, a cropora OC — mapa6onsl Z = X° .
VYyacrok nosepxHoctu AOC onpenensercs ypaBHEHUEM Z = XY .

3. BbuucauTh J‘”w/x2 +y?dxdydz, V orpanndena miuockoctasmu Y =0, 2=0, z=2 un

mamEapom X + Y2 = 2X .,
4. BbIYHCIHUTH '”J‘ (x> +y? +2z2)dxdydz, V : x* +y* <1, z>1-x* - y?, z <1. ITpumeua-
\%

2 2
are: OGIACTh MHTErPUPOBAHKS pacronoxkena BuyTpr wammaapa X + Y <1, mmke
—1—x? 2 o
iockoctu Z =1 u Bbime napadonouaa Bpamenust Z =1— X" — Y~ koropslit mepeceka-

2 \2
ercst ¢ wammaapom X+ Y =1 B mmockoctn XOY u nmeer Bepumny na ocu OZ B
Touke Z=1.

5. Beluuciure J. ” xyzdxdydz, tae V sBisercs % YacThIO IIapa X2 + y2 +72 <R? , pacio-
\%

T0’)KeHHOU B 1-oM oktanTe. [[puMeuanue: mepeiTi K chepuyeckuM KoopArnHaTaM.

3
6. Brraucinrs Hj\/l-i- (X2 + y2 + 22)2 dxdydz ,rae V map X2 + y2 +7%< Rz_
v
Tema 2. HexoTopbie npUMEeHEHHS] KPATHBIX HHTEIPAJIOB
4 yaca

Conepxanue
IIpakTuyeckoe 3ansiTHe
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2
8. BpruncnuTh 00bEM TelNla, OTPAaHUYEHHOTO MOBEPXHOCTAMU: Y =X, y =1, X+ y+2z ==4
, 2X+Yy+z=3. [Ipumeuanne: Teno orpaHnueHO COOKY YaCThIO LMIMHAPUYECKOH IO-

2
BepxHocTH Y = X*, 4acThiO IIOCKOCTH y =1, CBepXy 4acThio miockoct Z, =4—X-Y,
CHM3Y 4acTbIo rockoctn Z, =3—2X— Y. Ipoekims Tena Ha mwiockocts XOY sBisiercs
. o v 2
obyiacTh S, orpaHuueHHas NpsiMoil y =1 u mapaboioit Y = X,

9. Haiitu riomans S , OrpaHUYCHHYIO JIUHUSIMU Y = e’, y= e , Y= e’.

10. Haiitu 06beM yacTu mapa paguyca R, BbIpesaHHOM U3 HETO MPAMBIM KPyrOBBIM LIMJIHH-
apom auamerpoM R, 06pasyroias KoToporo npoxoaut yepes ueHTp mapa. [lpumedanue:
CoBMECTHTB HAYAJI0 KOOPAMHAT C IIEHTPOM 11apa, ock OZ HanpaBUTh 110 00pa3ykoLIeH -
nauHapa, a ocb OX BAONE TUaMeTpa HWIMHIPA. Beraucienune nenecoodpa3Ho MpoBecTH B
HOJIIPHBIX KOOP/AWHATAX.

2 2
11. BerYrcnuTh TUIONIA/Ih YacTH apadosonia Bpamenus Z = X~ + Y | Beipe3aeMyro IHIHH-

2 2
npom X“+Yy° =4,
12 Haiitu MacCy KpyroBoro KoJjibla, €CJIi HOBECPXHOCTHAA IIJIOTHOCTDH }/ B K&)I(,I[Oﬁ TOYKC 06—
paTHO IpOoIOpHHOHAJIbHA KBaApaTy paCCTOAHHUA €€ OT LCHTPA KOJIbLA.

. i 2=4x+4
13. HaiiTu KOOpAMHATHI LIEHTPA TSHKECTH IUIACTHHBI, OTPAaHUYCHHOM JIMHUAMU Y =4X+4

2
Yy =-2X+4. IToBepXHOCTHAS IVIOTHOCTD /' IOCTOSHHA.

14. BeraucnuTh MOMEHTHI HHEPIIMH OTHOCUTEJIBHO OCE KOOPMHAT TUIACTHHBI, OTpeiesie-
MOM YCJIIOBUSIMM IIPEABIAYLIETO IIPUMEDPA.

Tema 3. KpuBosinHeiiHbIe HHTErpabl
6 uaca

Conepxanue
IIpakTH4yeckoe 3aHsATHE

1. Beoruucnuts unterpan | = Ixydx+ (X + y)dy, npunumas 3a muau0 L :
L

® OTPE30K NPsIMOM, coequHsarommii Toukn O(0,0) u A1)
e qyry mapabonsl Y = G , COCTMHSIONIAS PTH K€ TOYKHU
e omanyio OBA, B(1,0).
2. Bpraucnute uaTETpan | = Ixydx, rne L myra mapaGoner X = y2 , COSIIMHSIIOIAsT TOUYKU
A(L-1) u B(L1) L
@D

3. Borumcnute uHTErpaNT J. 2xydx + x*dy
(0,0)

4. BplYMCIUTH UHTETpA J. yds, rae L - nyra mapaGonsr Y = X* ot Touku 0O(0,0) mo Toyku
L

(4,16)

5. Haiitn mnomans Q OOKOBOMl MOBEPXHOCTH TOJOBHHBI JITUITHYECKOTO IMIIMHIPA
x2 yz
€+? =1, y>0, Z>0, yceueHHOro MIOCKOCThIO Z =Y .

6. Haiiti rutomiaas 3abopa, mocrpoernoro Ha nepudepun K kBagpata 0 <X <1, 0<y<1,

2 4,2
BBICOTA KOTOPOro B Touke (X,y) € K pasma Z=X"+Y".
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2 12 =R?
7. Omnpenenuth Maccy okpyxkHoctd X +Y" =R ecrnu ee INIOTHOCTh B TOYKE (X,Yy) paBHa
2

y
P=17
RZ
8. OmnpenenuTh KOOPAMHATHI LIEHTPa MAacc C(XO, yo) opHopoaHoi nonyokpyxkuoctn K :

X°+ y2 = Rz, y > 0. Vkazanue: KoopauHaTsl eHTpa Macc ogHopoaHoi kpusoii K BbI-
1 1
paxaetcs popmynaamMu X, = E I xds, y, = EJ. yds, rae L - namna myru kpuBoii.
K K

3
9. Haiiti MoMenT nnepuuu | y JLYT'l oyKyOmdeckoii mapa6omsl Y = X? (0 < x < g) OTHO-

cutenbHO ocu Oy . Vkazanue: |, = Ixzds .
K

10. HaiiTu MOMEHT WHEPIHH |X apkn mukiaouasl K: x=a(t—sint), y=a(l—cost)

(0 <t <27x) orHocutensHo ocu OX . Ykazanwme: |, = Iyzds .
K

11. Haiitu pabGoTy cwibl ¢ mnpoekuusMd X =Yy, Y =—X BIOIb dyummnca X= acost
y=bsint (0<t<2x).

12. Haiitu paboTy cunbl F ={-kx,—ky} NOpH HEPEMEIUCHUH €€ TOYKU IMPUIOKEHHS M3
M, (a,0) B M, (0,b).

13. Haiitu paboty cuiibl ¢ mpoekiussMu X =sin( X+ y), Y =0 BI0ib KOHTypa TpeyrojbHUKa

¢ BepuinHaMu O(0,0), M (% ,0), N(O, %) npu 00X01€ ero MPOTHUB X0/a YaCOBOM CTPENIKH.

Jlureparypa:
1. bapun, U.M.Maremarnueckuii aHanu3: ydeOHUK aJisi Ty, nen. By3oB / .W. baspuH. -

M.: Beicm. mik., 2006. - 326, [1] ¢

2. TIucemennsriii, JI.T. KoncnekT nexiuii mo Beiciieii Mmatematuke: monusiii kypc / JI. T.ITuck-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Coopnuk 3amau no Mmatemarnueckomy ananuzy / JI. JI. Kyapsasues, A.Jl.Kyracos u ap. -
2-e u3 1., nepepad.u goim. - M. : @uzmatinut. - T.3: OyHKIUN HECKOJIBKUX NTEPEMEHHBIX. —
2003. - 468 c.

PA3SJIEJ VII. IMOOPEPEHIINAJIBHBIE YPABHEHUSA
Tema 1. {uddepenunanbubie ypaBHeHHs EPBOT0 NOPSIAKA
6 uaca

Conep:xkanue
IIpakTH4eckoe 3ansaTue 1
1. TIpoBeputs, siBisieTcs M perieHreM AuddepeHnnaibHbIX YpaBHEHUH yKa3aHHbIe PYyHK-
UH:
1) y"+y=0, y=sinx;

2. MeTronoM U30KJIMH TOCTPOUTD I0JI€ HHTETPAJIbHBIX KPUBBIX YPaBHEHUS Y’ =X .

3. Haiitu obmee pemenne nuddepeHManbHbIX YPaBHCHHI:
1) @+ x)ydx+ (L—y)xdy=0;
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2) y'tgx=y;
xdy ydx

3 =
) N ’ V1-x?

Haiitu o6uiee pemenne ypasuenns (Y —X) ydX + x’dy =0

0.

Haiit yacTHOE perieHue ypaBHEHHS ZXW' =X+ yz, mpu y(l) =2.

IIpakTnyeckoe 3ansiTue 2

1.

Haiiti oOmiee pemenne ypaBHeHus y' + Y_x? y!
X

Pemuts nmuneiinbie auddepeHnnanpabpie ypaBHeHUS: 1) Xy' =x*+ y 2) (X-I- yz)y’ =1

Haiiti yacTHOE peleHne ypaBHEHHS Y’ — ytgx = 1 ,mpu y(0)=0.
COS X
Haiiti ob1ee pemieHre ypaBHeHHS y' + Y —xy?.
X
2X 2 —3x?
Haiitn oOuiee pemenye ypasnenus — dx + y —dy=0

3
HaiiTu ob1ee peuieHre ypaBHEHHUS (2xy + X y+ y?)dx + (X2 + yz)dy =0,

Haiitu oOmiee pemenne ypaBaeHue (X + sin y)dx + (xcosy +sin y)dy =0.

Tema 2. luddepenunanbabie ypaBHEHHs BBICIIHMX NOPSIAKOB
10 uaca

Conepxanue

IIpakTH4yeckoe 3aHsATHE
Jugpepenyuanvrvie ypasrnenus 6mopoco nopsoka, 0OnycKaroujue NOHUNICeHue nopsaoka

1.

2.

© 0 N o0 b~ ow

y L1
Haiitu obmiee pemenne ypaBHeHHs y" = =
X

Haiitu gacTHOE penienne ypaBHEHUs y" = 1 J1+(y)?,mpu y(0)=a, y'(0)=0
a

. 2 3
Haiitn wacTHOE pernieHne ypaBHEHHUSI yy” + y’ = y’ ,opu y(0) =1, y'(0)=1.
Haiitu oOmiee perienue ypaBHeHUs y” =sin X .

Haiitn yacTHOE perieHne ypaBHEHUsI y' = xe™ , ipu y(0)=1, y'(0)=0.
Haiitu obmiee pemenue ypaBHeHust xy” + y’ =0.
2
Haiitn yacTHOE pernieHne ypaBHEHUsI XY” - y' =xe" , pu y(0)=-1,y'(0) =0.

Haiitu o01iee pemenne ypaBHEHUs yy” - y'2 = y2 In y.
Haiitu yacTHOE pemienne ypaBHEHUS y' = y,2 =Y, opu y@) = _%, y'(@) = % .

Jlunetinvle HeoOHOPOOHbBIE OuppepeHyuanrbHble YPasHeHUs 8Mopo2o NopsaoKd

1.
2.

Haiitu oOmiee pemenne y” — 4y’ +4y =0.

Haiiti oOmiee pemenne y” — Yy _ X .

X

’
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3. Haiitu oOmiee peuienue ypaBHeHUSA V" + 4y = METOIOM BapHalliH IIPOU3BOJIb-
y y

COS2X
HOM ITOCTOSIHHOM.
4. HaiiTh obliee penieHne ypaBHeHUsT y” + 4y’ = 2X — 3 METOJ0M HEOIpeaesICHHBIX KO-

(GUIUEHTOB.
2
Haiitu obuiee pemenne ypasuenuns Y — 2y +2Y =X

HaiiTu ob1ee peuieHne ypaBHEHHUS y' =2y -3y =(2x- 3)e‘x :
Haiitu obmiee pemenue ypaBHeHUs y” + 4y’ + 5y =2¢0s X —sin X.

© No O

HaiiTu ob1ee peuieHre ypaBHEHHUS y'+y= xe" +2e7".

Jlutreparypa:
1. Baspun, N.M.Martemarnueckuii aHanu3: ydeOHUK i cTya. niea. By3oB / .U, baBpuH. -

M.: Beicm. mik., 2006. - 326, [1] c.

2. Tlucvbmennsriii, JI.T. KoHcnekT nekiuii mo Beiciieii matemaruke: nonuslid kypc / J1.T.ITuck-
MeHHbIH. — M.: Alipuc-tipecc. — 2006. — 602 c.

3. Coopnuk 3amau no Mmatemaruueckomy ananuzy / JI. JI. Kyapsasues, A.J{.Kyracos u ap. -
2-e u3., nepepad.u gom. - M. : ®uzmaTiut. - T.3: OyHKIIUU HECKOIBKUX TEPEMEHHBIX. —
2003. - 468 c.

4. Cémoukuna, O.A. luddepennuanpupie ypaBHEHHsT BTOPOTO MOPSAKA C MPAaBOi YacThIO
CIeluaJbHOro Buja : YueOHoe mocodme / O.A.Cémoukmna.- biaropemienck: M3a-Bo
BI'TIVY, 2009.

PA3JIEJI VIII. 9JIEMEHTBI TEOPUU d)YHKHHﬂKOMHﬂEKCHOfI NEPEMEHHOMN
Tema 1. KoMmiekcHbIE YHCJIa
4 yaca

Conepxanue
IIpakTnyeckoe 3ansaTHe 1-2
1. Haiftu cymMMy, pa3HOCTb, IPOM3BEICHUE M YACTHOE [IBYX KOMIUIEKCHBIX uncen Z; =—3+4i

. Z .
u Z, =4-21 uunsobpasuts Z,, Z,, Z; - I, * — Ha KOMIUIEKCHO# IIIOCKOCTH.

2

2. HaiiTi apryMeHTHI ¥ MOLYJIH CONPSIKEHHBIX KOMIUIEKCHBIX uncen Z=1+i n Z=1-1. 3a-
MUCaTh UX B MIOKAa3aTEeJIbHON U TPUTOHOMETPUUECKOH opmax.

3. Ilyctb Rez=x, Imz=y u z#0. Jlokasars, 410 1= >§—ly2_
z X+y
4. Jloka3aTb paBCHCTBA : 1)z+E:2Re; 2) z—7=2ilmz; 3) (,+2,)=2+17,; 4)

(Zl'zz)zzl'zz-
5. HaTB FeOMeTpI/I'—IeCKOG OIIMCAHUC MHO>XCECTB BCCX TOUYCK KOMHJ’ICKCHOﬁ IIJIOCKOCTH, y,lIO-
BJ'ICTBOpHIOH_II/IX CJIGILYIOH_II/IM HepaBeHCTBaM:

1) Rez>0; 2) Imz <1; 3) [Rez|<1; 4) Imz|<1L0<Rez<1;
5) |z]<1; 6) [z—i[>1; 7) 0<|z+i[<2"; 8) 1<|z-1<3;

T
9) 0<argz<z.

6. 3amucathb C NMOMOIIBIO HCPABCHCTB, CIACAYIONUEC MHOKECTBA TOUCK KOMILJIEKCHOM MJIOCKO-
CTH.
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8.

9.
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1) nepBbIii KBaJPAHT;

2)nonykpyr paaunyca 1 (63 OKpyXHOCTH) ¢ 1ieHTpoM B Touke Z =0, pacrnonokeHHbIH

clieBa OT MHUMOU OCH;

3) mosoca, COCTOsAIIAs U3 TOYCK, OTCTOSIIIUX OT MHUMOHM OCH Ha pacCTOsSTHUE, MEHbIIE 1.

Haiitu 3nauenus pysxiuu W=2>+z npu: 1) z=1+i;2) z=2—i; 3) z=i;4) z=-1.

Haittn snavenus gpyskmun f(z)=Xx*+y%,rne z=x+yi:1) f(1+2i);2) f(2-3i);3)
f(0);4) f(-i).

[Tokazatb, uro QyHKIHS W = |Z| HETIpepbIBHA IIPU JIFOOOM 3HAYE€HUH Z .

10. IMokasath, 4To W = z° - HenpepbIBHAsA (YHKIMS TIPH TF0OOM 3HAYEHUH Z .

Jomammnee 3axanue: [1] 1018-1020

1.

Jlureparypa:
Hanko, I1.E. Briciias MaTemMaTnka B ypakHEHHSIX U 337a4ax: yueOHoe mocodue /uis By-

30B. — B 2-x u. Y. 2. /ILE. Janko, A.I'. I[Tonos, T.5. KoxxepaukoBa. — M.: OHMKC21Bek.
N3n-Bo «Mup u oobpazoBanue».— 2005. — 415 c.

Mapkymesuy, A.W. Kpatkuii kypc Teopun aHanutudeckux ¢pyukuuii. / A.M. Mapkymie-
Bu4. — M.: U3n-Bo «Hayxkay. — 1966. — 387 c.

Tema 2. ®yHKIIUM KOMILIEKCHOM NepeMeHHOM
4 yaca

Conepxanue

IMpakTuyeckoe 3ansaTue 1-2

Haiitu 3nauenus Gpyskiuu W=2>+z npu: 1) z=1+i;2) z=2—i; 3) z=i;4) z=-1.

Haittn 3Havenns Gpyskmun f(z)=Xx°+y%,rne z=x+yi:1) f(1+2i);2) f(2-3i);3)
£(0);4) f(-i).

[Tokazatp, uro QyHKIHS W = |Z| HEMpepbIBHA IIPH JTF0OOM 3HaYEHUN Z .

Ilokazath, 4To W = Z° - HenpephbiBHas (YHKIHUS IPH JTI000M 3HAYEHUH Z .

C noMompto GQyHKIUU W = 1 oToOpa3uTh Ha wiockocTb UOV touku: 1) (1;1); 2) (0;-2);

z
3) (2;0).
C nomotpio GyHKIMH W= z° 0T0OpasuTh Ha mwiockocth UOV JHHUIO y = X .

Iycte W=2" u Z onMceiBaeT KBajpar, ompejensemblii HepaBencTBamu 0<X<1,
0 <y <1. Kakyro o61acTb onucbiBaeT W?

C nomombio GyHKIME W = 22 +1 HaiiTn oTo6paskenne okpyxHocTH X + y° =1 Ha mioc-
kocth UOV .

Homammnee 3aganue: [1] 1033-1035, 1037-1040

1.

2.

Jlureparypa:
Manxo, I1.LE. Beiciias MaTemaTHKa B yIpaXXHEeHHUIX U 3a/1adax: yueOHoe mocodue AJis BYy-

30B. — B 2-x u. Y. 2. /IL.LE. Jlanko, A.I'. [Tomos, T.f. KoxepaukoBa. — M.: OHUKC21Bek.
N3n-Bo «Mup u obpazoBanue».— 2005. — 415 c.

Mapxkymesnd, A.W. Kpatkuit kypc Teopun ananutudeckux ynxumii. / A.JM. Mapkyme-
Bu4. — M.: U3n-Bo «Hayka». — 1966. — 387 c.
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Tema 3. OcHOBHBIE 3JIeMEeHTapHbIE (PYHKIHH
4 waca

Conep:xkanue
IIpakTuyeckoe 3ansaTue 1-2

L. Haiiru MOyJIb 1 APryMEHT KOMILIEKCHBIX YHCET:
. : e
a) th . 0) 10" B) 3°7".
2. Haiiru norapudMbl CAeAYIONMX YUCE:

a) —i. 6)i. B)—-1—2. 1)3—-2i. x)i.
3 Hal"l'ru:l

a)ii. 6) 1°. B) (=1)V%
. 14
142\ 3 gl
l) < \/§[> . »l) g + .-;' . (‘) (1 > a l’)‘;—“h.

3. HaiimuTe MOyIH ¥ TIaBHbIE 3HAYEHHUS apryMEHTOB uncel: 1) e ¥, 2) e,

4. Bprauciure:
| [1—|j
2

Ln(-2+3i)

),

(3-4if"

5. Pemuts ypaBHEHUS:
1) sinz+cosz=2, 2)sinz—cosz=i.

Jlureparypa:
1. Hanxo, ILE. Beiciias MaTemaTHKa B yIpaXXHEHHUIX U 3a/1adax: yueOHoe rmocodue aJs By-

30B. — B 2-x 4. Y. 2. /IL.LE. Jlanko, A.I'. [Toros, T.f. KoxxepaukoBa. — M.: OHUKC21Bek.
N3n-Bo «Mup u obpazoanue».— 2005. — 415 c.

2. Mapxkymesny, A.W. Kpatkuii kypc Teopun ananutudeckux pynknuii. / A.M. Mapkyme-
Bu4. — M.: U3n-Bo «Hayka». — 1966. — 387 c.

Tema 4. luddepeHunpoBanue pyHKIUNH KOMILIEKCHON IepeMEHHOM.
4 waca

Conepxanue
IMpakTuyeckoe 3ansaTue 1-2

1. [ama neiicrButenbHas 4dacth U =2"cos(yIn2) muddepenumpyemoin ¢pyukuuun f(z) .
Haiitu pynxmmo f(z).
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. au
1. Haumu —;
X
ou ov ov
2. Bocnwzwoeambcz ycaosuem: —— =-—. 3anucamb —_—.
ox oy oy

3. HUumezspupyem g—v no 'y, naiivem V(X,y) = f(X,¥) + @(X), 20 @(X) npoussonsuasn ¢ynx-
y

yus.

ou ov

4. Ucnonvszys Opyeoe ycnosue Kowwu-Pumana: —=—— U npouzoo0HYIO (PYHKYUU

OX
v(X,y) = (X, y)+@(X) no X naiimu ¢'(X).
5. HUumezpupys @'(X), naiimu @(X) . 3anucams V(X,y) = T (X, y) +@(X).
6. 3anucamo pynxywo T(z2).
2. Jlana mamuMas yactb V(X,Y)=sin X-shy muddepenuupyemoit pynkumuu f(z). Haiitu sty

dymkamso. (d (chx) = shi ;d (shx) = chx ; chx = +2e : shx =& —2e ).

\
1. Haumu —;
oy
ou ov ou

2. Bocnonvzosamocs ycaosuem. — =—. 3anucamo — .
oX oy OX

3. HUumezpupyem (2_U no X, natioem U(X,y) =g(X,y)+ @(y), 20e ¢(y) npoussonvnas gpynx-
X

yus.

ou ov

4. Ucnonwsys Opyeoe ycnosue Kowwu-Pumana: —=—— U NpouzsoOnyIo  QyHKYuU

OX
u(x,y) =g(xy) +@(y) no y naimu ¢'(y).
5. Uumezpupys @'(Y), naiimu @(y). 3anucams U(X,y) = g(X,y) + @(y).
3anucamo ¢ynkywo T (2)

3. TMokasars, 4To QyHKIHS f(Z): zZRe z mupdepennmpyema mump B Touke Z =0 u Haiitn f '(O)
4. BocCTaHOBUTD, €CJIM 3TO BO3MOXKHO, AHATTUTHUECKYIO (DYHKIUIO IO €€:
1) nmelCTBUTEILHOMN YaCTH u(x, y)= e cos Y,

2) MHHMOM 4acTH V(X, y) = y2 —x*-2,

3) mamMoii wactu V(X,y)=——,

4) neiCTBUTENBHOM YacTH u(x, y) =y—y*+x°+1.

Jomammnee 3aganue: [1] 1047-1049, 1051
Jlureparypa:
1. Hanxo, IL.E. Beiciias MmaTemaTHKa B yIpaXXHEeHHUIX U 3a/1adax: yueOHoe mocodue AJs By-

30B. — B 2-x u. Y. 2. /IL.LE. Jlanko, A.I'. [Toros, T.f. KoxepaukoBa. — M.: OHUKC21Bek.
N3n-Bo «Mup u obpazoBanue».— 2005. — 415 c.

2. Mapxkymesny, A.W. Kpatkuii kypc Teopun ananutudeckux ¢ynknmii. / A.M. Mapkye-
Bu4. — M.: U3n-Bo «Hayxkay. — 1966. — 387 c.

Tema 5. UnterpupoBanme GyHKUMI KOMIJIEKCHO MepeMeHHOi
4 yaca
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Conep:xkanue
IIpakTuyeckoe 3ansaTue 1-2

Hcnone3ys onpeneneHue HHTErpaia Haitu uaTerpai ot Gpynkuuu f (z) =1.

Hcnonb3ys onpeneneHue HHTErpaga HauTh uHTerpan ot pyakuuu f (2) =z.

. dz
3. Haiitu unrerpain ot ¢pynkuuu f (z) = , T7e |Z - a| = P HIPOXOJIUTHCS B HANIPABIEHUH IIPO-
Z—a

THUB 4YaCOBOM CTPEJIKH.

. dz
4. Haiitu unterpan ot ¢pynkuuu f (z) = , Tnie |Z — a| = P IIPOXOJUTHCS B HAIIPABJIEHUHU IIPO-
Z—a

THUB 4aCOBOM CTPCJIKH.

5. Bbrumcauts | = J.Sin zdz, A(z) =1, A(z,)=1 (110 m060¥ KPUBOIA).
AB
todt

6. Bpruauciute | = j: -, e C - mo6oit KOHTYp, colepsKalinii BHYTPH TOUKY 2i .

C

1 e’dz
7. Bremaucemuts. | = — .
2 o225 (z-1)(z-2)(z-3)

JNomammnee 3aganue: [1] 1033-1035, 1037-1040
Jlureparypa:
1. Janko, I1.E. Beiciiras MmatemMaTika B YIpaKHCHHAX U 33/1a4ax: yueOHoe mocobue s By-

30B. — B 2-x u. U. 2. /ILE. Jlanko, A.I'. Ilonos, T.f. KoxxeBaukosa. — M.: OHUKC21Bek.
N3n-Bo «Mup u obpazoBanue».— 2005. —415 c.

2. Mapkymesny, A.W. Kpatkuit kypc Teopun ananutudeckux ¢pyHkuuit. / A.W. Mapkyme-
Bru4. — M.: U3n-Bo «Hayxkay. — 1966. — 387 c.

Tema 6. PAanl B KOMILIEKCHOH NMJIOCKOCTH
6 vaca

Conepxanue
IIpakTH4eckoe 3ansaTue 1
IIpakTHYeckast 4yacTh

1. Pasnoxwurts B pax Teitnopa o crenensam 6unoma z —i dynkmmo f(z)=2°.

2. Pasznoxwuts B psix Teitmopa mo crernensM apy<wieHa Z — (1— %) ¢yrakmuio f(z) =ch(l-2z)

3. HccnenoBark cxoqumocTs psiga 1+

_ _1\2 _1\3
z 1+(z 21) +(z 31) L
5 5 5
2 3

z Z
4. HccnenoBath CXOAUMOCTh psifa 1+ —+ —t gt
| |

|
Momawmnee 3a0anue: 1085, 1086,1087.

IIpakTHyeckoe 3ansTHE 2-3



1. Haiitu Beraers! pynknuu f(z) =

2. Haiitu Beruets! pynkuun f(z) =

3. Haiitu Boruetsl pynkuun f(z) =
4. Haiitu Beruer pyakuuun f(z) =

5. Haiitu Beruer ¢pynkuun f(z) =

6. Haiitu I

45

z
(z-D(z-3)
1
2 +4
1
22 -27+45°
ZZ
(z-2°

1-cosz

z+1

v

d
(z-D(z-2)(z-3)

nomtocel 2=1,z2=2,z2=3.

oTHOcHTENBLHO noyoca Z=0.

Z,TA€ y - 3aMKHYTBI KOHTYp, BHYTPHA KOTOPOI'O HaXOAATCS

TZie y - OKPY)KHOCTB: 1) |Z|:1; 2) |Z|:3; 3) |Z| =5.

y 2°dz
7. Haiitu J;(Z Nz iz_2)’ IZIe y - OKPYKHOCTb |z| =3.
8. Haiitu J‘L,
2(z+2)(z+4)

v

Jlureparypa:
1. Hanxo, ILE. Beiciias MmaTemaTHKa B yIpaxXHEHHUSIX U 3a/1a4ax: yueOHoe mocodue Ais BY-

30B. — B 2-x u. Y. 2. /IL.LE. Jlanko, A.I'. [Tonos, T.f1. KoxxeBaukoBa. — M.: OHUKC21Bek.
N3n-Bo «Mup u obpazoBanue».— 2005. —415 c.

2. Mapkymesuny, A.W. Kpatkuii kypc Teopun ananutudeckux ¢pyHkuuit. / A.W. Mapkye-
Bu4. — M.: U3n-Bo «Hayxkay. — 1966. — 387 c.

6 IMAJAKTUYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.1 OneHo4HbIE CPeCTBA, MOKA3ATEJH U K

HTECPUHA OLICHUBAHUSA KOMIIeTeHIil

HNupexc
KOMILE Ouenounoe IHoka3zarenu Kpurepun oueHnBanus
CpeacTBo OLlCHMBAHUSA c(popMHUPOBAHHOCTH KOMIIETEHIMI
TeHIUH
CTyneHT oTBe4aeT HeMpaBUIbHO, HEUETKO
Huzkuit U HeyOeIuTeNbHO, JdaeT HeBepHble (op-
(HEeYOBIETBOPUTENBHO) MYJIUPOBKH, B OTBETE OTCYTCTBYET KaKoe-
a100 MpeCTaBIeHHE O BOIPOCE
CTyneHT oTBeuaeT HEKOHKPETHO, ciabo
IToporossiii apryMEHTHPOBAaHO M HE YOEAUTENbHO
OIIK-1,| CoOecenosa- P pry P y ’
(YIOBIETBOPUTENLHO) | XOTS U UMEETCSI KaKOe-TO MPECTaBICHUE
[TK-1 HUE
0 BOIIpOCe
FasoBbii CTyneHT OoTBedaeT B LIEJIOM IMPaBUIIBHO,
HO HEJOCTAaTOYHO IOJHO, YETKO U yoenu-
(xoporo)
TEJIBHO
Beicoknii CraBurcs, eciu NIPOAEMOHCTPUPOBAHBI
(oTIMYHO) 3HaAHUE BOIPOCAa U CAMOCTOSITEIHHOCTH
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MBIIIIJICHHS], OTBET COOTBETCTBYET TpeOo-
BaHUSIM NPaBUIBHOCTH, MOJHOTHI U apry-
MEHTHUPOBAHHOCTH.

OIIK-1,
[1K-1

CamocTosg-
TeJbHas pa-
oora

Husknii
(HEYTOBIETBOPUTEIILHO)

1. CTyaeHT MOMYCTHJI YUCIIO OIIMOOK H
HEJI0YETOB MPEBOCXOAsIIee HOPMY, MpPH
KOTOPOM  MOXET ObITh  BBICTaBJIICHA
OIIEHKA «3»;

2. WM €CII IPABUJIbHO BBIIOJHUI MEHEe
I10JIOBUHBI PabOTBHI.

IToporossrit
(YZIOBJIETBOPUTEIHHO)

CryneHT npaBUIbHO BBINOJIHUII HE MEHEE
MIOJIOBUHBI pabOTHI MJIH JIOMTYCTHUIL:

1. He GoJiee ABYX IpyOBIX OMHOOK;

2. unu He OoJiee 0JIHOM rpyOOl U OJHOM
Herpy0oil omuOKy 1 OTHOTO HE/I0YeTa;

3. win He Ooisiee JBYX-TpeX HErpyObIX
OIIIHOOK;

4. unu ogHOHM HErpyOoil OmMOKM U Tpex
HEJI0YETOB;

5. WK Ipu OTCYTCTBUM OIIMOOK, HO IpU
HAJIMYUU YETHIPEX-TISITH HEJI0UETOB.

bazoBbsrit
(xoporo)

CTyIeHT BBITOJHUI PabOTy TMOJTHOCTHIO,
HO JIOTTYCTHJI B HEWl:

1. He Oonee ogHON HErpyOoON OMMOKU U
OJHOTO HEJI0YETa;

2. i He OoJiee ABYX HEJ0UETOB.

Bricokuii
(oTIHMYHO)

CryneHr:

1. BbIMOIHWI paboTy 6e3 omunboK U Hel0-
YETOB;

2. TomycTHJI He O0Jiee OJTHOTO HeJl0ueTa.

OIIK-1,
[1K-1

VY CTHBIA OTBET

Husknii
(HEeyOBIETBOPUTEIHHO)

CryneHT oOHapy>XKUBaeT HE3HaHUE OOJIb-
1Ie 4acTH COOTBETCTBYIOILIETO BOIPOCA,
JOTTYCKaeT OWMUOKA B (OPMYyITUPOBKE
ONPEACIICHUI U TPABUII, UCKAXKAIOIINE X
CMBICH, OECTIOPSIIOYHO U HEYBEPEHHO M3-
naraeT Marepuain. OueHka «2» OoTMedaeT
TaKME€ HEIOCTaTKU B IMOATOTOBKE, KOTO-
PBIC ABJIAIOTCA CEPBE3HBIM NPCIATCTBUEM
K YCHEIIHOMY OBJIAJICHUIO TOCIIETYIOLIUM
MaTEepUAJIOM.

[Toporosslii
(YZIOBIETBOPUTEIHHO)

CryneHT oOHapyXUBaeT 3HAHUE U MOHU-
MaHHE€ OCHOBHBIX IIOJOKEHHH HTaHHOM
TEMBI, HO:

1) m3nmaraeT MaTtepuan HEMOJIHO U JOMYC-
KaeT HETOYHOCTH B OIPEACNICHUU TMOHS-
TUN WK HOPMYIINPOBKE MPABUI;

2) He yMeeT JOCTaTOYHO TIIyOOKO | JTOKa-
3aTeIbHO 00OCHOBATh CBOW CYXKIEHUS U
MIPUBECTU CBOU MTPUMEPBHIL;
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3) wuznmaraer Marepuan HeMocielI0Ba-
TEJBHO U JOMYCKAET OIIMOKHU B I3BIKOBOM
0 OPMIICHHHU U3TIaraeMoro.

ba3zoBblii
(xoporo)

CTyaeHT JaeT OTBET, yJIOBJICTBOPSIONINI
TEM e TPeOOBaHUSIM, UYTO M JIJIT OTMETKH
«5», HO gomycKaeT 1—2 ommoOKH, KOTOpBIE
caM ke UCrpaBiIsieT, u 1-2 Hegodera B 1o-
CJIEIOBATEILHOCTH M SI3BIKOBOM O(opM-
JICHUU M3]IaracMoro.

Bricokuii
(OTIIMYHO)

CryneHnr:

1) monHO M3NaraeT marepuai, JaeT Ipa-
BHJILHOE OIPE/ICTICHNE OCHOBHBIX IOHS-
THH;

2) oOHapyKUBAeT IOHUMAHKUE MaTepHaa,
MO>KeT 000CHOBATh CBOU CYXKICHHUSI, IPU-
MEHUTh 3HAHUS Ha MPAKTUKE, MPUBECTH
HEOOXOIUMbIE TPUMEPHl HE TOJIBKO U3
y4eOHUKa, HO U CAMOCTOSATEIHLHO COCTaB-
JICHHBIE;

3) uznaraeT Marepuai IMocCiIeI0BaTeIbHO
U TIPABUJILHO C TOYKH 3PEHUS HOPM JTUTe-
paTypHOTO sI3bIKA.

OIIK-1,
[1K-1

Tect

Husknii
(HEY1OBJIETBOPUTENHHO),

KonunyecTBO npaBUIIbHBIX OTBETOB HA BO-
npockl Tecta MeHee 60 %

[Toporosslii
(YAOBIETBOPUTENHHO)

KonnyecTBo nmpaBuiIbHBIX OTBETOB Ha BO-
pockl Tecta oT 61-75 %

bazosriit
(xopor110)

KonuuecTBo mpaBUIBHBIX OTBETOB Ha BO-
pockl Tecta oT 76-84 %

Bricokuit
(0TMYHO)

KonuuecTBo nmpaBUIIBHBIX OTBETOB Ha BO-
npocsl Tecta oT 85-100 %

OIIK-1,
[1K-1

NunuBuny-
alpHOE 3a7a-
HHUE

Husknii
(HEeyOBIETBOPUTEIHHO),

OTBeT CTYAACHTY HE 3aUNUTHIBACTCS ECIIH:

e 3ajaHue BBHIIIOJHEHO MEHee, YeM Ha
MIOJIOBUHY;

e CryneHT OOHapyXMBaeT HE3HAHHE
00JbIIEel YacTH COOTBETCTBYIOLIETO Ma-
Tepuana, JI0MyCKaeT OMUOKU B GOpMyIIU-
POBKE ompezieNieHui U MpaBuJil, HCKaXKaro-
M€ UX CMBICH, OECIIOPAI0YHO H3JIaraeT
MaTepHai.

[ToporoBbiii
(YIOBIETBOPUTEITHHO)

3aaHue BBITIOIHEHO OoJiee, YeM Ha MOJI0-
BuHY. CTy/IeHT OOHapy)XHBaeT 3HAHUE U
MMOHMMAaHUE OCHOBHBIX MOJOXEHUH 3a7a-
HUS, HO:

e lI3maraer MmaTepuai HEMOIHO U JIOMYC-
KaeT HETOYHOCTH B OMpEACNICHUU MOHSI-
THH;
e He ymeer moctaroyHo riy0boko U J10-
Ka3aTelbHO 000CHOBATH CBOU CYKJIEHUS U
MIPUBECTH CBOU IIPUMEPHL;

e ll3maraer Marepman HEMOCJIEI0Ba-
TEJHHO U JIOIMTYCKAET OITUOKH B SI3BIKOBOM
0(OPMIICHUN H3JIaraeMoro.
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bazoBslii (xoporo)

3agaHyue B OCHOBHOM BEIMOJHEHO. OT-
BETHI IPaBWIbHBIC, HO:

e B oTBeTe n0MyIlIeHbl MaJ03HAYUTENb-
HbIC OITMOKU 1 HEJOCTATOYHO IOJTHO pac-
KPBITO COJIEp>KaHUE BOIIPOCA;

e He mpuBeneHbl WLTIOCTPUPYIOIINE
NpUMEPHI, HEIOCTATOYHO UYETKO BBIpa-
XKeHO 00001aroNIe MHCHUE CTYICHTA;

e Jlonymeno 1-2 Hepouera B MoOCIenO-
BaTEJILHOCTH W SI3LIKOBOM O(GOPMIICHUH
H3]IaracMoro.

Bericokwuii (0TIM4HO)

3ajaHue BBIIOJIHEHO B MaKCHMaJbHOM
o0beme. OTBETHI MTOJIHBIE U NTPaBUIIbHBIE.
e CrylIeHT MOJIHO H3JlaraeT Marepuail,
JlaeT MpPaBUJIBHOE OIpEJeSIeHHEe OCHOB-
HBIX TIOHSITHIA;

e OO0OHapyxHBaeT NOHUMaHHE MaTepH-
ajla, MOXKET 00OCHOBATh CBOU CYXKJICHHUS,
NPUMEHHUTH 3HAaHUS HA MPAKTUKE, IpUBe-
CTH HEO00XO/IUMBbIE IIPUMEPBHI;

e Il3naraer marepuai 1Mocie10BaTeNbHO
¥ TIPABWJIBHO C TOYKU 3PSHHS HOPM JIUTE-
paTypHOTrO s3bIKA.

[1K-2

Kypcosas
paborta

Huzkuit
(Hey1oBIIETBOPH-
TEJBHO)

¢ He BbInonHeHbl TpeOOBaHUS K 0POpM-
JeHuto  paboT,  COMNIaCHO  HOPMO-
KOHTPOJTIO.

e He packpblTO OCHOBHOE COAEp)KaHHE
y4eOHOro MaTepuaia.

e KypcoBas pabora He JoIyIIeHa Hay4-
HBIM PYKOBOJIMTEJIEM K 3aIIIHTE.

e He chopmupoBaHbl KOMIETCHIUH,
YMEHHS Y HaBBIKU.

[Toporossiii
(YTOBIETBOPUTEILHO)

e BrimonHeHb! TpeboBaHus K odopmiie-
HUIO paboT, COTJIACHO HOPMOKOHTPOIIIO.

e He nonHO packphITO coAepKaHUE Ma-
Tepuaia paboThl, HO TOYHO HCITOJIB3YETCSI
TEPMUHOJIOTHUS; HAPYILIEHA OIpeeICHHAs
JIOTUYECKasl MOCEA0BATEIIbHOCTD.

e B pabote npeacrapiieHa mpakTU4IecKas
YacTh, BHINOJIHEHHAs! CAMOCTOSATENBHO; HE
MOKa3aHO YMEHHUE WLTIOCTPUPOBATH TEO-
pETUYECKHUE TOJOKEHHUS] KOHKPETHBIMU
NpuMepaMu U UX TPUMEHEHUE B HOBOM
CUTYaIlUH.

e [Ipu 3ammTe paboThl MPOAEMOHCTPH-
poBaHa CHOPMHPOBAHHOCTh KOMIIETEH-
LM, YMEHHM M HaBBIKOB, JOIIYLICHbI
HEJIOYETHI IPU OCBEIIEHUH OCHOBHOTO CO-
JepKaHUsT KypCcOBOM pabOThI, MOTyYESHBI
OTBETHI HE HA BCE BOIIPOCHI KOMHUCCHH.
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ba3zoBblii
(xoporo)

e BrmmonHeHbl Bce TpebOBaHHUS K
opopmiieHHI0 PabOT, COrjIacHO HOPMO-
KOHTPOJIIO.

e JlonHO packpbITO coliep)KaHuE MaTe-
puana; marepuayl H3J0XKeH I'paMOTHO, B
ONPENIECIICHHON JIOTUYECKON II0CIIeN0Ba-
TEJIbHOCTH; TOYHO HCHOIb3YETCS TEPMHU-
HOJIOTHSL.

e B pabote npeacrasiieHa MpaKTU4YecKas
4acTb, BBIIIOJIHEHHAS CaMOCTOSITENBHO;
MOKa3aHO YMEHHUE WLIIOCTPUPOBATH TEO-
pETHYECKHE IOJIOKEHHUS KOHKPETHBIMU
npuMepamu.

e [lpu 3ammre pabOTHl MPOJIEMOHCTPU-
poBaHa C(OPMUPOBAHHOCTh KOMIIETECH-
LW, YMEHU W HAaBBIKOB, JOIIYLICHbI
OJIMH — JIBa HEJ0UETA IIPU OCBEILIEHUH OC-
HOBHOTO COJICp)KaHUs KypCOBOH paboThI,
MOJTyYeHBI OTBETHI HE HA BCE BOIIPOCHI KO-
MHUCCHH.

Bricokuii
(oTHMuHO)

e BrmosHEeHBl Bce  TpeOOBaHUA K
odopmiieHHIO PabOT, COrjIacHO HOPMO-
KOHTPOJIIO.

e [lonHO packpwITO coAep)KaHUE MaTe-
puana; Marepuan M3JI0KEH IPaMOTHO, B
ONPENIETICHHON JIOTUYECKON TOCIIeN0Ba-
TEJIbHOCTH; TOYHO HCIIOJb3YETCS TEPMHU-
HOJIOTHSI.

e B pabote npeacraBieHa mpakTUYecKas
YacTh, BBINIOJHEHHAS CaMOCTOSITEIBHO;
MOKa3aHO YMEHHUE WUIUIIOCTPUPOBATH TEO-
peTUYECKHUE TOJOXKEHUSI KOHKPETHBIMU
MpuMepaMu U UX TPUMEHEHUE B HOBOM
CUTYALHH.

e [Ipu 3ammTe paboThl MPOAEMOHCTPHU-
poBaHa C(HOPMUPOBAHHOCTh M YCTONYH-
BOCTh KOMIIETEHIINI, YMEHUI U HABBIKOB;
MOJIYYEHbI TOJIHBIE OTBETHI HAa BOIPOCHI
KOMUCCHH.

6.2 [IpoMe:kyTOUHASI aTTECTALUS CTYAEHTOB MO ANUCHUILINHE

[IpomexxyTouHast arrecTanus SBISIETCS MPOBEPKOM BCEX 3HAHWM, HABBIKOB M YMEHUU
CTYAICHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUCHHUS AUCHUILTUHBI. POPMOI MPOMEKYTOUHOM aT-
TECTaLUH 110 TUCIUIIMHE SBISIETCS 3a4€T/9K3aMeH, 3alUTa KypCOBOM paboTHI.

JI1st olleHuBaHUs PE3yJIbTaTOB OCBOCHHUS AUCIIUIUIMHBI IPUMEHSIETCS CIEAYIOINE KPUTe-

pyur OUCHHUBAHUA.

Kpurtepun oneHuBaHNs yCTHOTO OTBETA HA 3a4eTe
O1leHKa «3a4TEHO» BBICTABIACTCS CTYAEHTY, €CIIN:
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¢ BLIIIOJIHCHBI BCC KOHTPOJIBHBIC MCPOIIPUATHUSA U3 (I)OHZ[a OLCHOYHLIX CPCACTB I10 pas-
ACILY,

® JIaHBI ITOJIHBIC 000CHOBAHHbBIE OTBETHI HA JIBa ITYHKTa ouiera.

OHCHKa «HC 3a4YTCHO» BBICTABJIACTCA CTYACHTY, CCIIN:

® HC BBIIIOJTHCHBI KOHTPOJIBHBIC MEPOIIPUATHUSA U3 (bOHI[a OLICHOYHBIX CPEACTB I10 pa3acily:

NI
¢ HC NpPCACTABJICHLI BEPHLIC 000CHOBaHHBIE OTBETHI HA JBa ITyYHKTa ouiera.

Kputepuu onieHUBaHNs YCTHOTO OTBETAa HA IK3aMeHe
OrncHKa 5 (OTIMYHO) CTABUTCS, CCIIH:
® CTYJCHT IOJIHO M3JIaraeT MaTepHuall, JaeT MPaBUIbLHOE OINpPEIeICHUE OCHOBHBIX TOHS-

TUH;

e 0oOHapyXHBaeT NOHMMAaHUE MaTepHallia, MOXKET 00OCHOBATb CBOM CYXKICHHS, IIpUMeE-
HUTH 3HaHUS HA TPAKTHUKE;

® M3J1araeT MaTepHual IOoCIeJ0BATENbHO U MPABUIBHO ¢ TOUKU 3pEHHS HOPM JIUTEpaTyp-
HOTO 5I3bIKA;

® TpaKTHYECKas 9aCTh SK3aMEHAIIMOHHOTO OMJIeTa BBIMIOJIHEHA B IOJTHOM 00beMeE.

OrreHka 4 (XOpoI1I0) CTaBUTCS, €CIIU:

® CTYJIEHT J1aeT OTBET, yOBJIETBOPSIOIINI TEM k€ TPEOOBAHUSAM, UTO U JJISI OTMETKHU «5»,
HO J0mycKaeT 1—2 ommOKH, KOTOpBIE CaM e UCIPABIISET;

e 1-2 Henouera B NOCIENOBATEIBHOCTH U SI3bIKOBOM O(OPMIICHUH U3J1araeMoro.

Onenka 3 (yIOBJETBOPUTEIbHO) CTABUTCS, €CIIH:

® CTY/JEHT OOHApY>KMBAET 3HAHUE U [IOHUMAHUE OCHOBHBIX MOJOXKEHUHN TaHHOW TEMBI;

e y3JjaraeT MaTrepuall HEmoJHO U JOIYCKAeT HETOYHOCTU B OINpEAENICHUH MOHATHI WU
(bopMyIUpPOBKE MPaBUI;

® HE yMeeT JJOCTaTOYHO ITyOOKO M JI0Ka3aTelIbHO 0OOCHOBATh CBOU CYX/IEHUS U IpUBe-
CTH CBOM ITPUMEPHI;

e y3JaraeT MaTepual HEeMmocCaeI0BaTeNbHO U JIOMYCKAET OMIMOKU B S3bIKOBOM O(opmiie-
HUU U3J1araemMoro.

OreHka 2 (HeyIOBIETBOPUTENILHO) CTABUTCS, €CIH:

® CTYJEHT OOHApy>KMBAET HE3HaHUE OOJIbIIEH YaCTH COOTBETCTBYIOILIETO BOIIPOCA;

e JOoNycKaeT OIMOKK B (OPMYIMPOBKE ONpENeNeHUH M IMpaBHJI, MCKaXKarollue HuX
CMBICJI, 0€CIIOPSIIOUHO U HEYBEPEHHO M3JIaraeT MaTepHal.

Kputepun oneHuBanus KypcoBoii padoTbl

Ounenka «5» (OTJIMYHO) CTaBUTCS, €CIIH:

1. BeimoniHeHs! Bce TpeGoBaHus K 0pOPMIICHHIO paboT, COTJIACHO HOPMOKOHTPOJIIO.

2. [TomHO pacKkphITO copieprkaHme MaTepraia KypcoBOM pabOThI; MaTeprall H3JI0KEH IPaMOTHO,
B OIPEJIEJIEHHOMN JIOTHYECKOM MOCIIEA0BATENLHOCTH; TOUHO UCIIOIb3YETCS] TEPMUHOJIOTHSL.

3. B paborte npejacrapieHa npakTU4YecKasl YacTh, BBIIIOJHEHHAs] CAMOCTOSITENIBHO; MOKAa3aHO
YMEHHE WIUIIOCTPUPOBATH TEOPETUUECKUE MTOJIOKEHNSI KOHKPETHBIMU IIPUMEPAMHU U UX NIPUMEHE-
HHE B HOBOM CHUTYallUH.

4. Ilpu 3amuTe KypcoBOi pabOTHI MPOAEMOHCTPHPOBaHA CHOPMUPOBAHHOCTH U YCTONYH-
BOCTbh KOMIIETEHIIUH, YMEHHUI U HaBBIKOB; MOJIyYEHBI ITOJIHBIE OTBETHI HAa BOMPOCHl KOMUCCHH.

Ouenka «4» (XOpo110) CTaBUTCS, €CIIU:

1. BemmonHeHs! Bece TpeboBaHusl K 0hopMIIeHUIO paboT, COTIIACHO HOPMOKOHTPOJIIO.

2. [TonHO pacKpbITO coiep kaHue MaTepHraia KypcoBOM paboThl; MaTeprall U3JI0kKEH rPaMOTHO,
B ONPEAEIIEHHOM JJOTUYECKON MOCIEA0BATEILHOCTH; TOYHO UCIIOJIb3YETCSI TEPMUHOJIOTHS.

3. B pabore mpeacraBineHa NpakTUYeCKas YacTbh, BHITOJHEHHAs CaMOCTOSTEIBHO; TOKa3aHO
YMEHUE WUIFOCTPUPOBATH TEOPETUUECKUE MOJ0KEHNUSI KOHKPETHBIMU PUMEPaMU.
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4. ITpu 3ammTe KypcoBoii paboThI MPOJEMOHCTPUPOBaHA C(HOPMUPOBAHHOCTh KOMIIETECHIIUH,
YMEHUH U HaBBIKOB, JIOMYILEHb! OJUH — JBa HEJIOUETA IPU OCBELIEHHMH OCHOBHOI'O COJIEPyKaHMS
KypCOBOI pabOThI, IOJy4Y€Hbl OTBETHI HE HA BCE BOIIPOCHI KOMUCCHH.

Ouenka «3» (Ya10BJIETBOPUTEJIbHO) CTABUTCS, €CIIU:

1. BeimonneHs! TpeboBaHus K 0(OPMIIEHUIO pabOT, COTJIACHO HOPMOKOHTPOJIIO.

2. He noyiHO pacKphITO COAEpKaHUE MaTepuaa KypcoBoi paboThl, HO TOYHO UCIOJIb3YeTCs
TEPMMHOJIOTHS; HApYILIEHA OIIPEIeTICHHAs! JIOTHYeCKasl 10CIIE10BATENbHOCTD.

3. B pabote mpeacrasieHa pakTUYeCKasl YacTh, BHIIIOJHEHHAs! CAMOCTOSITENILHO; HE MOKa-
3aHO YMEHUE WIIIOCTPUPOBATh TEOPETUUECKHE [10JI0OKEHNS KOHKPETHBIMU IIPUMEpPaMHU U UX NpH-
MEHEHUE B HOBOW CUTYallUH.

4. ITpu 3ammTe KypcoBoil paboTHI MPOJEMOHCTPUPOBaHA CHOPMUPOBAHHOCT KOMIIETEHIIHIHA,
YMEHUH ¥ HABBIKOB, JOINYILIEHbl HEJTOUETHl IPU OCBELICHUH OCHOBHOI'O COJEP)KaHUS KypCOBOM
paboThl, IOJTYyUYEHBI OTBETHI HE HAa BCE BOIPOCHI KOMUCCHH.

Ouenka «2» (Hey10BJIETBOPUTEJIbHO) CTABUTCS, €CIIN:

1. He BbImoTHEHBI TpeOOBaHUS K 0)OPMIICHHUIO PabOT, COTIACHO HOPMOKOHTPOITIO.

2. He packpbITO OCHOBHOE COJIepKaHUe y4eOHOro MaTepuaia.

3. KypcoBas paboTa He HonylieHa HayYHbIM PYKOBOJIUTEINIEM K 3aIIUTE.

4. He cpopMupoBaHbl KOMIIETEHIIMH, YMEHHS U HABBIKH.

6.3 TunoBble KOHTPOJIbHBIE 32/IaHNUS WIH HHbIE MATEPHAJIbI, HE00X0AUMBbIE 1151

OLIEHKH Pe3yJIbTATOB OCBOEHUS THCHMILINHBI

1 cemectp

BOITPOCHI K COBECEJOBAHHAIO Ne 1

«IIPEAEJI, HEIPEPBIBHOCTb ® YHKIIUW)

[Ipenen ¢pyHKIMU B TOUKE U HA OECKOHEYHOCTH, TEOMETPUIESCKUN CMBICIT.

2. OmpeneneHusl HEMPEPHIBHOCTH (PYHKIIUU B TOUKE HA Pa3HBIX SI3BIKAX.

2. Touxu pa3pbiBa U WX Kiaccu(UKaIus.

3. Teopemsl 06 apuMeTHdecKUX Onepausx HaJ HeMPEPHIBHBIMHU (YHKIIHSIMH.

=

3 cemecTp

BOITPOCHI K COBECEJOBAHUIO Ne 2
«[TPHJIOKEHUSA KPATHBIX UHTEI'PAJIOB»
1. Breruncnenue miomaaei miockux Quryp.

2. Boruncnenue 00beMOB TN BpAIICHHHA.

3. Haxoxnenue JUTHH JyT.

4. BeluucieHue mwiomaaei NToBepXHOCTEH.

1 cemecTp

CamocrosiTeibHas padora Ne 1

1. JlaTs onpesienieHne Ha I3bIKE € — O ¥ HA A3BIKE OKPECTHOCTEH.

lim f(x)=2

X—>7

2. Teopema 00 orpaHUYCHHOCTH (DYHKIIMH, UMEIOIICH TTpeie B TOUKE.
. sinx
lim ——

Bomnciure: X7 X+ 7T

CamocrositesbHast padora Ne 2
3anucaTh onpeseNeHne Ha A3bIke € — O 1 aTh FeOMETPHUYECKYIO HITIOCTPAIINIO:
lim f(x)=4

X—00
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BoccTaHoBUTE 3a0UCh:

**= im f(x) © Ve>038>0 |Vxe D(f)us***=|f(x)+7|<e

x—>-3
i —6x-17
lim

2
Boruncmuts: ¥/ X7 —49

CamocrositeibHas padora Ne 3
1. Jlaiite onpenenenue GpyHKIMH, TudPepeHIpyeMoil B TOUKE.

_ 2

2. CocraBbTe NpupaIIcHue Af U1l QYHKIIUH f(x)=2cosx~x :
=x%+1
3. HaiiguTe 1o onpeaeneHuio Nporu3BOIHYIO (DYHKITUN y= .
CamocrosiTesibHas paGora Ne 4
_ 2
1. CocraBbTe ypaBHEHUE KacaTeNbHON K KPUBOI y=In(x) , KOTOpas napajuienbHa IpsMOon
y =X
_ Xx-8

2. B xakux Toukax KacaTenbHas K rpaduky QyHKIUN X+8 o6pasyeT ¢ ocbioOx yron 45%?

CamocrosiTesibHas paGora Ne 5
1. ITo rpaduKy QYHKIIMH CXEMAaTHYECKH TOCTPOUTH rPpadiK MPOU3BOTHOI
2. HaiiTu mpoMeXyTKH MOHOTOHHOCTH, TOUYKH SKCTPEMYMa, MPOMEXKYTKH BBITYKIIOCTH, BOTHYTO-

12x

Y= 2
: O+x
CTH, TOUYKH nepem6a. .
2 cemecTp

CamocrositenbHas padora Ne 1
Haiitn HHTerpaJIbr

j 3dx xdx L _[ 7dx
V3-x2 2+x \/5+x2; x2 _4. j72X+1dx

4 cemecTp

CamocrositenbHas padora Ne 1
KoMmuiekcHble ynciia

1. IIpencTaBuTh 4nCIO 2J2-i® TPUTOHOMETPHUUYECKOI (popme 3amucu, B34B INIaBHOE 3HAUECHUE
apryMeHra.

1-Ei | (14436 ]
2. Beraucinuts > + >

3. M306pa3uts MHOXeCTBO D = {Z eC: |Z +1+ i| >2,Imz> 0} Ha KOMIUIEKCHOM MJIOCKOCTH.

TECT 1O MATEMATHYECKOMY AHAJIU3Y
Hncmpykyus ons cmyoenma
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Tecm cooepocum 25 3a0anutl, uz Hux 15 3a0anuti — wacme A, 5 3a0anuil — yacms B, 5 3a0anuii —
yacme C. Ha ezo svinonnenue omseooumces 90 munym. Eciu 3a0anue e yoaemcs 8blNOJIHUMDb
cpasy, nepeiioume K cieoyiowemy. Eciu ocmanemcs 8pems epHumecs K NponyweHHvIM 3a0a-
HusM. Bepro evinonnennvie 3a0anus uacmu A oyenusaromes 6 1 bann, wacmu B — 2 6anna, vacmu
C -5 6annos.

Yactb A
K kaxaoMy 3a1anunio 4acTu A JaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJAWH BEpPHBIA. Bbi-
MIOJTHMB 3aJIaHWe, BEIOEPUTE BEPHBIN OTBET U YKKUTE B OJJaHKE OTBETOB.

_ x%42x-35
lim————
Al. Haiitu npenen ¢pynkmuu X—9 X—3
[1)0 [2) 12 [3) +© (41 |
lim 8SiN 2(a+x)
A2. Haiitu npenen GyHkuuu X—>-a (X + a)
110 12)6 13)1 | 4)12 |
lim x* —5x+6
2
A3. Haiitu npenen GpyHxuuu X2 (\/; + 5)' (\/; - 5)' (1 - X)' (7X + 3)
1) 1 3)0 4)1
2) 7
X+1
lim (x_+3j
A4. Haiitu nipegen Gpyrxmun X >\ X+ 1
- e
1) e’ 2) € 1 3) €’ 4)

lim (\/ZXZ —5x+4 —\/x2 —3xj
AS. Haiitu npegen pyHknmum X—>®

1) ®© 1 31 4) 0
2) 3
. In(x-1
lim (—)
A6. Haiitu mpenen dpyukiuu X=>+© X
[1) +o [2) —® [3)1 [4)0
-3X
A7. Jlns pysxrm Y = X+ € HaAWTH dy
-3X -3X 2
3) 2 3
2)(6_3)( ~3xe™ }ix 2) (—e_3x +x-eX )dx
3X
AS. Haiitu unterpan I xe™" dx
1) 3xe™ —9e +.C Xodx  Loax o
2) 3
X 1 X
ZeX_Ze¥icC x2e3X —Ze¥ 4 C
3) 3 9 4) 3
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dx
A9. Berumcnuth uHTerpan = X
2 4 3 4
1) 3In“x+C In"x - 3 In®x-In| x [+C In®x . o
2) 4x 4 4
2x2 +5

(xz +x+1Xx+1)2(x—3)

A10. PaimonaneHyto 1po0b MOYHO Pa3JIOKUTh B CyMMY ITPOCTEUILINX

TIpo0eit:

Ax+B Cx+D E Ax+B C D E
> + >+ : + - ——+
1) X +x+1 (x+1 x-3 2) X +x+1 (x+1 x+1 x-3
Ax+B +Cx+D+ E N F : A L C 4 b . F
3) x*+x+1 (x+1 x+1 x-3 4) X +Bx+1 (x+1f  x+1 x-3

2

All. BoiObpaTh Ha uepTexe GUrypy, orpaHUYCHHYIO JIMHUEH y=4x-Xx U OChI0 abcuucc.

1)0 2)-4 3)0 4) -4
42 0 4 0
Z= In(y2 —4x+8)
A12. O6nacts onpeneneHus QyHKITHH n300pakeHa Ha PUCYHKE

2) )

¥

it cti 3§

-
.

.
I
on:

H g
R ue i

A13. Yka3arh 00J1aCTh HHTETPUPOBAHHUS JJIsl CyMMBI TIOBTOPHBIX HHTETPAJIOB
0 1 101

[dy [ fdx + [dy [ fdx

-1y 0y

HHH H

A14 I/ISMGHI/I
0 1 1 1
[dy | fdx+[dy [ fdx

1y 0y
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1 Jx 1 X 1 ¥ 1 Jx
[dx [ fdy [dx [ fdy _[dx dey [dx [ fdy
-1 —Vx )0 —Vx 3) 1 —x* 40 —x
ou

A15. Haifti yacTHYIO TPOU3BOIHYIO 6y Jutst pyHKIMN u=y+ sm(x | y)

1+cos(x-y 1+ xcos(x-y 1-cos(x-y 4)
N (x-y) 2) (x-y) |3 (x-y) D cos(x.y)

YACTLH B

Bynbre BHMarenbHbl! 3aganus yactd B MoryT ObITH 3-X THUIIOB:

1) 3amanus, coneprKalie HECKOIbKO BEPHBIX OTBETOB;

2) 3aj1aHKs HA YCTAHOBJIEHWE COOTBETCTBUS;

3) 3a1aHus, B KOTOPBIX OTBET JI0JDKEH OBITh J1aH B BUJIE YKMCIIA, CII0BA, CHMBOJIA.

X
Bl. “0— Touka ycTpaHuMOro pasphisa, €clu:

lim f(x)3 lim f(x)=f(xq) lim f(x)=A, A= f(x)
a) X% 5) X% B) X%
r) f(XO —0) = f(XO +0) x f(Xo)
1)a 2)6 3)s Ar

_ 3 2
B2. CocTaBHTh YpaBHEHHE KacaTeabHOM k rpaduky Gpynximn Y = — 3X” —5X" —6X+24 4
Touke ¢ adcmuccoit X=—2,

99y _ 2) _
) ¥ =22x-4 y=-201x+2) |3~

—22x -4 5 Y= 2(11x +2)

B3. MuoxecTBO (1’3) SIBJISIETCS MHTEPBAJIOM CXOJIMMOCTH psja.

© (x-2)" © (x—1)" © (x-2)" © x"
c-2 oy | g2l | g
pn=1 N g)n=1 N 3n=L N 4)n=1n

g g1 s
B4. U3 psiyios a) -t 9n b) 3 c) =t n! CXOJIATCS

[ Da [2) b [3)c | 4) Bce pacxonsTes

BS. Jlana dynxuus Y = X-€" Haiiru Y "

- 3e73%(2-3x) 2~ 68 +0x- 67 | 5 - 3e (24 3x) 4667 +9xe™*

YACTE C
OtBeTsl k 3aanusIM yacTu C GopMyTUPYIOTCS B CBOOOTHOM KpaTKOW (hopMe U 3amHChIBAIOTCS B
OJIaHK OTBETOB.

y:x2+1

C1. Haiitu TouKy JOKaJIbHOIO MUHUMYMa (YHKIIUN X

%(x—lO)n
n

C2. Haiitu 0671aCTh CXOIUMOCTD Psifia n=1

C3. Beraucnute NpubIMKEeHHO ¢ ToMolIbio tuddepeHiuana v 9,02 .
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10
C4. Bprunciuth ¢ TouHocThIO 110 0,0001 3HaueHKE BhIpaKeHUS sinl (TIpu TOMOIIH PSZIOB).

_ 2
CS5. Beruuciuts miomaas (GUrypsl, OrpaHUueHHON JIMHUEH y =4x-X M OCBIO a0cIUCC.
OT1BeTEI
Al A2 A3 A4 A5 A6 A7 A8
2 4 2 1 1 4 2 3
A9 Al10 All Al2 Al3 Al4 Al5
4 2 3 2 1 2 2
Bl B2 B3 B4 B5
3,4 2,3 1,3 2,3 1,2
Cl
‘= %ﬁ
2 _ rouxa MHHAMYMa.
1 ., 1 1 1
y:x2+— y=2x——2 2X——2=0 x:\/:
X X X  x#0 2 i
+
0
X:31
2
C2 +oo(_1)" +01
. " X=9= Zu x=11= >~
Xo = O, R=1, (9’ ), n=L " _yenoro cxomures, n=1N_
pacxoautcsa. OTBeT: [9’11)
C3 1 0,1
J9,02 /9 +—-.0,2=3+-—"~3,033
279 3
C4 3
. . 7T 7T T
sin1® =sin— ~ — — ~0.0174
180 180 1803.3
C5 4
4 3
X 64 32
j(4x—x2)dx: ox2 T | =322 -7
. 3 3 3

Kpurepun oneHKH TeCTOBBIX 3alaHUM

3a npaBUJIBHBIA OTBET HA BOMPOCHI 3aJJaHUI YacTH A MCHBITYeMbIi monydaeT 1 Gamn, 3aganuit

gactu B - 2 6amna, 3amaauit vactu C — 5 Gamios.

HCpCBOZ[ TECTOBBIX OaJlJIOB B YCTBIPEX 6aJ'IJ]LHy}O IIKaJTy OOCHOK OCYHICCTBIIACTCA IO CICAYHO-

IIEH IIKaJIE.

HeynosnersopurensHo 10 60% GanoB 3a Tect

VY 10BIIETBOPUTENBHHO ot 61% 1o 74% OamnoB 3a TeCT
Xoporio ot 75% no 84% GannoB 3a Tect
OT1nu4yHO oomee 85% 0amioB 3a TECT

NuauBuayaabHoe 3aganue 1
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Huggepenyuanvroe ucuucienue GyHkyuu 00H020 nepemenHo2o

1. Haiiru:

4 y2y-yt -3y 4

: lim ; 20at?
lim (ctg3x)"™ lim 3t° (et -1)
a) x—0+ ; 6) yo1 1‘% ; B) t—o0

y=15x% -5

1. KacaTenpHast kK KpuBO# obpasyer ¢ ochio abcuuce yroi 60°. CocTaBuThL ypaBHEHHE KacaTellb-

8
U =| arcctg /InE
y

_+3
3. Teo ABIKETCS IPAMOMHEIHO 1o 3akony © =~ —3t+4 ,(t - BpeMsl B CeK., S. nyTh B M). Uepes kakoe
BpeMs MOCJIe Hadala ABIDKEHHSI CKOPOCTh Tella OKaXkKeTcs paBHOH Im/c?
4, HaliT mpoMeXyTKH MOHOTOHHOCTH, TOYKH KCTpEMyMa.:

y =16x> —36x° +24x-9

2. Haitrun dU , €CIH

NupuBuayaabHoe 3a1anue 2

Paow
1. MmuoxecTtBO (1,3) ABJSETCS UHTEPBAJIOM CXOJUMOCTH psJia:
0 (X_2)n 0 (X_l)n 0 (X_l)n 0 Xn
) ) Y 0 )2
n=1 n n=1 n n=1 n n=1 n
2. Onpenenmb CXOUMOCTbD PSALOB:
Jan+1 - 1 = 2"
b) 2w O 22—
) Z1 n=1 3n n=1 n!

x-10
3. Haiitu 061acTh cX0IMMOCTH psifia Z u

4. Bprancnuts ¢ TodHOCTHIO 10 0,0001 3HaUueHue BhIpakeHus sin 1° (TpU MOMOIIH PSIOB).

NupuBuayanbHoe 3aganue 3

Humezpanvnoe ucuucnenue GyHkyuu 00H020 NepemeHHo20o
2 2
X Y
1. Haiitu motazp >/IMICa, 33JaHHOTO YPABHCHHEM —— + = — e =1.
a

1

2. BoruncnuTs uHTErpan IX arctg x dx .
-1

3. Bemumcauts muomanp GUrypsl, orpaHuueHHON TuHUeH I = 2(1 —Sin (P) .
4. OmpenenuTs IUIOIIAb HOBEPXHOCTH Tella, HOTYYEHHOT0 BpalieHneM BOKpYT ocu OX Gurypsl,

OrpaHuYeHHON MuHUAMH: Y =2+/Xx ,V =0,x =2.

5. HccnenoBath Ha CXOMMOCTh HECOOCTBEHHBIN MHTETPAI I = J—l dx
X+

NupuBuayanbHoe 3aganue 4
HHuggepenyuanvroe ucuucnrenue yHKyuU HeCKOIbKUX NEPEMEHHbLX

1. Haiitu m n300pa3uTh Ha TUIOCKOCTH 00JIaCTh onpeneeHus (PYHKIIMU ABYX IEPEMEHHBIX:
z=arcsin( 2y(L+x%)-1) .

2. Haiitu 1 n306pa3uTh Ha MIIOCKOCTHU JIMHUU YPOBHS (QYHKIIMH JBYX MEPEMEHHBIX:
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z+xInz+y=0, z=0.

3. HaiiTu Bce yacTHBIC TPOU3BOHBIE IEPBOTO MOPSIIKA QYHKINU:

1

7= .
arctg Y
X

4. Haiitu Bce yacTHbBIE IIPOU3BOAHBIC BTOPOI'O ITOPSAKA:
Inx
=y,

5. Haiitu monuenii muddepennnan dZ mannol GyHKIUH:
z=y-x’.
6. BbUUCIUTH TPUOIMKEHHO:

In(3/L,03+4/0,98 -1).

7. HccnenoBarh QYyHKIUIO HA SKCTPEMYM:

7=x%+y? —2x—4,/xy—2y +8.

NupuBuayanbHoe 3a1aHue 5
HHmeepaﬂbHoe ucducienue qbyHKuuu HECKOJIbKUX nepemeHHblx

1 2-x?
1. TlocTpouTh 06IACTH HHTETPUPOBAHHS I dx I f(x,y)dy -
0 X

4 Iny
2. Bpruauciurs J.dx Iexdx.
3 0

2 axn?
3. H3MeHuTh MopsI0K HHTETPUPOBAHUS IdX I f(x,y)dy.
1 2-X
R VRZX
4. Tlepexons K MOJSPHBIM KOOPJMHATAM, BHIYUCIUTh J I'n(1+ X*+ yz)dxdy.
0 0
5. Bbruncaute miomaab miockon GUrypel, OrpaHH4eHHON JTMHUAMHE Y =In X, y=Xx—1,

y=-1.
22 — X y z
6. BpruuciuTh 00beM Tena, OrpaHUYCHHOTO MOBepXHOCTsIMU Y =X, 24 L 4 = —1,
4 4 4
z=0.
X2 2
7. HaiiTn MOMEHT HHEpUUH (PUTYPBI, OTPAHUYEHHOH IIUIICOM —5 + 7 =1 ornocu-
a~ b

TEJILHO €ro OOJIBIIIONH OCH.
8. Haiitu KoOpaMHATHI IIEHTPa TSHKECTH OJJHOPOIHOM MIACTHHKH, OTPAaHUYEHHOMN TUHU-

avm 2Y=X°, Y =X, x=1, x=2.
9. BerunciauTh mxydxdydz; V:Z=XY, x+y<1, y>0,z=0.
\Y

NupuBuayanbHoe 3a1anue 6
Jugepenyuanvrvie ypasrnenus

r_
1. MeTo10M H30K/IHH ITOCTPOHTH MOJE HHTErPATbHBIX KPUBBIX ypaBHeHns ) — X
2. Haiitu obmue pemenus nuddepeHImatbHbIX YPaBHCHHM:
@+ x)ydx+(@—y)xdy=0.



ytgx=y .
xdy N ydx 0
Jl-y? V1%
" i _ w2
3. Haiitu ob1iee penieHre ypaBHEHUS y'-2y'+2y =X :
4 — 2
4. Haiitu yacTHOE pelIeHUE YpaBHEHUS, y " =Cos X npu3

1

y(0) = 3

y'(0)=0, y"(0) = % y"(0) =0

NupuBuayanbHoe 3aganue 7
DyHKYUS KOMNIEKCHOU NEPeMeHHOU

1.

BoccranoButh AHAJIUTUYCCKYIO (bYHKI_[I/IIO f (Z ) 10 SaﬂaHHOﬁ

Re f(x,y)=x*—y?—x, eccmu f(0)=0.

2.

3.

jz -Re z dz, rue AB — 0Tpe30K, TOUKH A(O, 0) u B(l, 3).
AB

sin zdz
2.2-(2-4)-(2+3)

Bomnpocsl Kk 3a4eTy U IK3aMeHy

Bonpocel 3a4era

I cemecTp

©CoNok~wWNE

JleficTBUTENBHBIE YHCTIA, UX TEOMETPUUECKOE N300paKEeHHE.
Moayinb unciia U ero CBOMCTBA.

Sup X u inf X. Teopema o cyiiecTBOBaHUU CylpeMyMa.
YucnoBsle (yHKIIMU, OCHOBHBIE TOHATHS.

MOHOTOHHBIE U OTpaHUYEHHbIE (PYHKLINU.

YeTHOCTh ¥ NEPUOTUYHOCTD (DYHKIINH.

[Ipenen pyHkuMM B TOUKE.

TeopeMa 0 €eITMHCTBEHHOCTH IIpeea.

[IpenenbHbIN IEpEX0] B HEPABEHCTBAX.

. beckoHeuHo Masble PYHKIMU U UX CBOMCTBA.

. Ilpenen cymmbl U Ipon3BeaeHUS PYHKIIHIA.

. IIpenen yacTHOro ABYX (PYHKITHIL.

. [lepBblii 3aMeUaTeNIbHBIN MPEaCII.

. OIHOCTOpPOHHHKE TIPENIENBI.

. [Ipenen cnoxuoit GyHKIIUH.

. beckoneuHo OomnpIne GyHKIUH.

. CBs13p ME&X]ly OECKOHEUHO MaJIbIMU U OECKOHEYHO OOJIBIITMMH.
. CpaBHeHHE OECKOHEYHO MAJIbIX.

. Ilpenen pyHkuny Ha 6ECKOHEYHOCTH.

. HncnoBast mociie10BaTENbHOCTb, €€ MPEE.

. Bropoii 3ame4arenbHbIi Ipeaell.

. HenpepbIBHOCTh (PYHKIIMM B TOUKE.

. Touku pa3pbiBa U UX KiIacCUPUKAIHSL.

. Apudmernueckue onepanuy HaJl HEIPEPbIBHBIMU (D yHKIMSIMH.
. HeripepbIBHOCTB CJI0KHOM (DYHKIIMH.

. I[Ipenensl 1 TOYKK pa3pbiBa MOHOTOHHOM (DYHKITHH.

. HeripepriBHOCTH 00paTHOM (QyHKIIMH.

59

byHKIIUU



60

28. uddepenuupyemocts pynkuu. HempepbiBHOCTS 1 auddepeHunpyemMocTb.
29. [Tpou3BoiHAs, €€ TEOMETPUUYCCKHII U MEXaHHUECKUI CMBICI.

30. Heo6xoaumoe u gocTatoyHoe ycinoBus 1udHepeHunpyeMOCTH.

31. ludbdepennnan, ero reOMETpUICCKUNA U MEXaHUISCKUNA CMBICIT.

32. luddepeHmpoBaHne CyMMBbI, TPOU3BEICHUS, YaCTHOTO.

33. [IpousBoaHAas CIOKHON QYHKIIUH.

34. IIpousBoaHas 0OpaTHON (HYHKLINH.

35. [IpousBogHas CTENEHHOM, MOKa3aTEIbLHOM, ToTapuMHUIECKON (PYHKITUH.
36. [Ipon3BoAHbIE TPUTOHOMETPUYECKHUX (YHKIINH.

37. IIpou3BogHBIE OOPATHBIX TPUTOHOMETPUUCCKUX (DYHKIIUM.

38. [IpaBuna Jlonurans.

39. DKcTpeMyMBbl, HE0OX0IUMOe yciloBHe. JlocTaTouHbIe YCIOBUSI.

40. [ToHATHE BBITYKIOCTH H BOTHYTOCTH, MX JIOCTaTOYHBIE YCIIOBHS.

41. Touku neperuda, TOCTATOYHBIC YCIOBHS.

Bomnpocsl 3k3amMena
II cemecTp
1. Yucnossie psabl. OCHOBHBIE ONPEACICHUS YUCIOBOTO PAJIa.

2. Heo0xoauMslii npU3HAK CXOAMMOCTH YHUCIOBOTO psijia.

3. JocraTtouHble NPU3HAKHA CXOAUMOCTH 3HAKOIIOJIOKUTEILHBIN PSIOB.

4. 3naxornepeMeHHbIH psia. AGCOIIOTHO U YCIOBHO cXonsuuecs psaabl. JlocTaTouHblid npu-

3HAaK CXOJAMMOCTH 3HAKOIIEPEMEHHOT0 psija.

3Hakouepenyroumecs psabl. [Ipusnak cxogumoctu Jleitbuuna.

Ocrarok psia u ero oueHka. Teopema 00 OIEHKE 3HAKOYEPEIYIOMIETOCs psiia CXOsIIe-

rocs 1o npusHaky JleliOHuma.

OyHKIUOHATBHBIN psasl. O6IacTh CX0AUMOCTH (DYHKIIMOHAIBHOTO psija.

Crenennsle psnbl. Teopema AGens. Pannyc cXoauMOCTH CTENIEHHOTO psja.

Paznoxenne ¢pynknuu B crenenHoil psaz. Psaa Teitnopa

10. IlepBooOpazHas (hyHKIMS, HeoNpeieNeH bl nHTerpai. CBoicTBa HEONPEAEIEHHOTO HH-
Terpaia.

11. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: METO/I PA3JIOKEHHS], METO/ ITOICTAHOBKH.

12. OcHOBHBIEC METO/IBI UHTETPUPOBAHUS: METOI MHTETPUPOBAHHUS 110 YACTSIM.

13. UHTerpupoBaHue palnoHaIbHbBIX APOOEii.

14. UnTerpupoBanre uppaoHaIbHBIX PYHKIIHM.

15. HTerpupoBaHie TPUTOHOMETPUIECKUX (PYHKIIUI.

16. [MonsTHE OMpeaeneHHOro HHTEerpaa. [ eoMeTpudecKkuii U PU3NICCKUH CMBICIT OTIPE/ICIICH-
HOT'0 MHTErpasa.

17. CsoiicTBa onpezieIeHHOr0 UHTErpasa.

18. IlpusnoxeHus onpeesIeHHOr0 HHTErpaia.

o o

© o~

Bomnpocsl 3k3amena
111 cemecTp
1. TlonsTHe PpyHKUMM HECKOJBKHX MEPEMEHHBIX, €e 001acTh onpezeneHus. I'papuk GpyHk-

[IUU JBYX TIEPEMEHHBIX.

2. Tlpenen m HEPEPHIBHOCTH (PYHKIIMU HECKOJIBKUX MEPEMEHHBIX.

3. Juddepenmupyemocts GyHKIUH, ONpeieIeHIE YACTHBIX MPOU3BOIHBIX, UX T€OMETpHUYe-
CKHM CMBICIT.

4. Tlomusiii nuddepenunan.

5. Tlonstne makcumyma u MUHUMYMa. HeoOxonuMoe u J0CTaTOYHOE YCIOBUS IKCTpEMyMa
JU1s1 QYHKIIUM IBYX TIEPEMEHHBIX.



10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24
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[TonsTe nBOMHOTO MHTETpaa. ['eOMeTpHIEeCKU CMBICI ABOMHOTO HHTErpajia (BEIBO: 3a-
nada 00 o0beMe MIITUHAPOH/IA).

Brruucienue n1BOMHOro UHTETpaia B IEKapTOBBIX KOOPAUHATAX.

[TonsTre TpoiiHoro MHTErpana. U3ndeckuii CMBICT TPOMHOTO HHTETpaia (BBIBOJ: 3a1a4a
0 Macce Tena) .

Brruucienue TpoitHOTO MHTErpaja B AEKapTOBBIX KOOPAUHATAX.

CaoiicTBa IBOMHOr0 MHTETpalia (JO0Ka3aTh OJJHO CBOMCTRBO).

CBoiicTBa TPOHHOTO MHTETpaja (JI0Ka3aTh OJTHO CBOKCTBO).

[IpunoxkeHue ABOMHOrO MHTErpasa (J10Ka3aTeabCTBO OJHOTO MPUIIOKEHUS).
[IpunoxxeHre TpoHHOTO HHTErpana (10Ka3aTeabCTBO OAHOIO IPUIIOKEHNUS).

[Tonsipable KOOpAMHATHI (TTOKa3aTh, KaK CBA3aHBI JIEKAPTOBBIE KOOPAMHATHI C MOJISIPHBIMU;
BBIBECTH sikoOWaH). Berunciienne ABOWHOTO MHTErpajia B MOJSPHBIX KOOPAHHATAX.
Hunuaapudeckue KOOpAUHATHI (MI0Ka3aTh, KaK CBSI3aHBI JEKAPTOBbIE KOOPIUHATHI C TO-
JISIPHBIMU; BBIBECTH SIKOOMaH). Beruncienre JBOMHOTO HHTErpaja B UIMHAPUYECKUX KO-
OpAMHATaX.

Cdepuueckune koopauHaThl (IOKa3aTh, KaK CBS3aHbI JIEKAPTOBBIE KOOPAMHATHI C MOJSIP-
HBIMH; BBIBECTH SIKOOMAaH). Beruncienue ABOMHOro HHTEerpaia B chepuuecKux KOOpAUHa-
Tax.

[TonsiTHE KPUBOJIMHEHHOrO MHTErpaia MepBoro poja (BBIBOA: 3ajaya O Macce KpUBOM).
CBoiicTBa KPUBOJIMHEIHOTO HHTETpasa MepBoro poja.

[ToHsTHE KPUBOIMHEWHOTO HHTETPAIa BTOPOTO poja (BBIBOA: paboTa MepeMeHHON CHIIBI).
CaolicTBa KpMBOJMHENHOIO HHTETrpaia BToporo poga. @opmyna I'puna.
Huddepennmanbapie ypaBHEHHUs, OCHOBHBIE MOHATUA U onpenenenus. Juddepenimans-
HbIE YpaBHEHMUsI IIEPBOTO MOPSIKA.

T'eomerpuueckoe nHTErpupoBanue audQepeHnanbHbIX ypaBHEHU 1-ro nmopsaka Buaa
(M30KITMHBI).

Jluneitnsle nuddepenHuanbHble ypaBHEHUSI IEPBOTO MOPSIIKA.

Jlunelinple quddepeHranbHbe YpaBHEHUsT BToporo nopsaaka. CBoiicTBa pemeHuit -
HEWHOTO OJHOPOAHOTO AU((dEpPEeHIINATFHOTO YPaBHEHHS BTOPOTO Topsaka. JImHeiHbIe
oJIHOpoIHbIE AU (depeHIInanbHbIe ypaBHEHHS BTOPOTO MOPsIKa C HOCTOSHHBIMU KO3 HH-
UEHTaMH.

CrpykTypa 00111€ero pemeHus TMHEHHBIX HEOAHOPOIHBIX AU (PepeHIInaNbHBIX YpaBHEHHH
BTOPOTO TIOPSI/IKA C TIOCTOSTHHBIMU K03 dutinenTaMu. MeTo1 moagdopa 4acTHOTO peIieHus
(MeTo HeonpeaeNeHHBIX KOA(PPHUIIMEHTOB) A JIMHEHHBIX U(PepeHIHATbHBIX ypaBHe-
HUH C MOCTOSHHBIMH K03()(pHUIIMEeHTaMu U MPaBOil YaCThIO CHELMATILHOTO BHU/IA.

. Jluneiinsie nudpepeHnmanbHpie ypaBHEHHS BBICIIETO MOPSAKA.
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Bomnpocsl 3a4era

IV cemecTp

1.

N o oA W N

10.
11.
12.
13.
14.
15.
16.
17.
18.

['eomeTpuyeckoe npeacTaBieHue KOMIUIEKCHBIX YKCeN Ha MIockocTu. Onepanuu Haj
KOMIIJIEKCHBIMHU YU CIIaMHU.

DyHKIUS KOMIUIEKCHOTO ITEPEMEHHOTO.

[Ipenen pyHkuuu B TOUKE.

HenpepbiBHOCTD.

[TpousBoauas u nuddepeHma.

[TpaBuna quddepeHuupoBaHus.

HeoOxonumoe u nocrarounoe yciaoBue nuddepeHupyeMocTd BO BHYTPEHHEH TOUKe
obJyacTy (J10Ka3aTeIbCTBO)

Psinbr ¢ koMIiekCHBIME WieHaMU. CTETICHHBIE PSJIBI.

[TonsTre nHTErpaia OT PYHKIIMHA KOMILIEKCHOTO IIepeMeHHOTO (BBIBO). CBOICTBA MH-
TErpajgoB OT PYHKIIMH KOMILJIEKCHOTO ITEPEMEHHOTO.

CBeneHue K BBIUMCICHUIO OOBIYHOTO UHTErpaia (BbIBO (hOPMYIIbI)

WurerpansHas teopema Komm.

He3zaBucumocTh UHTETpala OT MyTH UHTETPUPOBAHMUSL.

Teopema Ko 11 MHOTOCBSI3HBIX 0oOacTen

WuTerpan u nepBoobpazHasi.

Wuterpanbhas popmymna Komru.

Psn Jlopana.

N3onupoBanHbIe 0COOBIE TOUKH.

[Tonstue BerdeTa. OCHOBHBIE TCOPCMBI O BbIYCTAX.

IIpumepHBIH CIMCOK TeM KYPCOBBIX padoT

JuckperHoe norapupmMupoBaHue B IPOCTHIX MOJISIX
BeposTHOCTHBIN alnropuT™M NPOBEPKU HENPUBOAUMOCTH MHOTOWIEHOB HaJl KOHEYHBIMU TOJISIMU
Huckpernoe npeodpazoBanue Oypbe

Yucnosas HoTanus Konsest

Hywmepanus nepectaHoBOK

Hepepeso bpokko

Buel cBepTOK U UX IPUMEHEHHE

CKpbITbIE MAPKOBCKHE MPOLIECCHI

Marematrnuyeckue OCHOBBI METO/1a paclio3HaBaHus 00pa3oB
MeTto/1b1 CyMMHUPOBaHUS

MeTtonp! anre6psl B 3 D urpax

[TpuMeHeHne p-aAnYecKUX Yucel B Kpunrorpaduu
ApXHUTEKTypa CBEPXTOUYHBIX HEHPOHHBIX ceTel
ApXHUTEKTYypa pEKyppPEHTHBIX HEHPOHHBIX CETEN
ApXHUTEKTypa reHEPATUBHO-COCTA3ATEIbHHBIX CETEH
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7 MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI' U, UCITOJIb3YEMBbIX
B NTPOIECCE OBYYEHUA

HNudopmanuoHHbIe TEXHOJOTHH — 00yUYeHUE B DJIEKTPOHHON 00pa3oBaTeIbHON Ccpefie ¢
LEJIbI0 PACHIUPEHUS JOCTyIa K 00pa30BaTeIbHBIM pecypcaM, YBEIUYCHUSI KOHTAKTHOTO B3aMO-
NEHCTBUS C MpenojiaBaTesieM, MOCTPOSHUS WHIUBUAYAIbHBIX TPAEKTOPHM MOJITOTOBKU, 00BEK-
TUBHOT'O KOHTPOJISI © MOHUTOPUHTA 3HAHUM CTYJEHTOB.

B o6pazoBarensHOM mpoliecce Mo TUCHUIUITMHE UCTIOIb3YIOTCS CIeyIolIne HHpopMaIu-
OHHBIE TEXHOJIOTUH, SIBJISIFOIIMECS KOMIIOHEHTAMH ODJIEKTPOHHOW WH(POPMAIMOHHO-00pa30Ba-
TenbHOU cpenbl BITIY:

o odunmaneHeli caidT BI'TIY;

e koprnoparusHas ceTb bI'TIY;

® DJICKTPOHHBIC OMOIIMOTEYHBIE CHUCTEMBI.

8 OCOBEHHOCTHU U3YYEHUA JTUCHUIIJIMHBI THBAJIUIAMU U JIMHAMMU C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbSA

HpI/I O6y‘IeHI/II/I Jii1L € OrpaHUYCHHBIMU BO3MOKHOCTSAMU 310POBbs IMIPUMCHAIOTCA ajalli-
TUBHBIC 00pPa30BaTEIIbHBIC TEXHOJIOTHHA B COOTBETCTBUU C YCIOBHSMH, U3JIOKEHHBIMH B pa3Jiel
«Oco0eHHOCTH OpraHu3ali 00pa30BaTENLHOTO Mpolecca M0 00pa3oBaTEIbHBIM MPOrpaMMaM
JUTS. HHBAJIMJIOB U JIMI] C OTPAaHMYCHHBIMH BO3MO)KHOCTSIMHU 3JI0POBBS» OCHOBHOW 00pa3oBaTeiib-
HOM IporpamMmsl (MCIIOJIb30BaHUE CHEIUAIBHBIX YU€OHBIX MOCOOUN U AUJAKTUYECKUX MaTepua-
JIOB, CHCIMATIBHBIX TEXHUYECKUX CPEICTB O0yUYSHHs KOJUICKTUBHOTO ¥ WHIUBUAYAILHOTO TTOJIb-
30BaHUs, MPEOCTABICHUE YCIYT aCCUCTEHTA (ITOMOIIHUKA), OKa3bIBAIOIIETO O0yUYarOIIMMCs He-
00XOAMMYIO TEXHUYECKYIO TOMOIIIb U T.I.) C Y4ETOM MHIUBUAYAIBHBIX 0COOEHHOCTEH 00ydaro-
HIAXCSL.

9 CIIMCOK JIUTEPATYPbI U UYH®OPMAIIUOHHBIX PECYPCOB
9.1 JIuteparypa

1. Apxunos, I''U. Jleknuu no Mmatemarnyeckomy ananusy/ I'.. Apxunos, B.A. Canos-
Huunii, B.H. Uy6apukos. — M: Beicmas mkxona, 2000. — 695c. (8 7k3.)

2. bBaepun, U. 1. Matemarnueckuii aHaJIN3: YI€OHUK U TIPAKTHKYM JUIS TPUKIIATHOTO
6axanaspuata / . U. baBpun. — 2-e u3a., ucnp. u gon. — Mocksa: M3narensctso KOpaiit, 2022. —
327 c. — (bakamaBp. Axkamemudeckuit kype). — ISBN 978-5-534-04617-5. — TekcT: JIeKTpOHHBIN
// ObpazoBarenbHas miatpopma FOpaiir [caiitr]. — URL: https://urait.ru/bcode/507814

3. Hemumpnosuy, b. [1. COopHUK 3a/1a4 U yIpaKHEHUH 110 MATEMaTHYECKOMY aHAITU3Y:
yue0. mocobue amns By3oB / b.I1. Jemunosuu. - M.: Actpens: ACT, 2004. - 558 c. (22 7k3.)

4. Uneun, B. A. Marematndeckuii ananu3 B 2 4. Yacte 1 B 2 kH. Kaura 1 : yueOHUK 1151
By30B / B. A. Unbun, B. A. CanoBunuuii, b. X. Cennos. — 4-e uza., nepepad. u jpomn. — Mocksa:
WznatenberBo HOpaiit, 2022. — 324 ¢. — (Briciree oopaszoBanue). — ISBN 978-5-534-07067-5. —
Tekct: onexTpoHHbl // OOpasoBarenbHas minatrgopma FOpaiit [caift]. — URL:
https://urait.ru/bcode/491294 (nara obpamenus: 18.10.2022).

5. MWnbun, B. A. Marematudeckuii ananu3 B 2 4. Yacth 1 B 2 kH. Kaura 2: yueOHUK aiist
By30B / B. A. Unwun, B. A. CagoBanunii, b. X. CennoB. — 4-¢ usn., nepepad. u gom. — Mocksa:
UznatenbctBo FOpaiit, 2022. — 315 ¢. — (Bricuiee oopazoBanue). — ISBN 978-5-534-07069-9. —
Texct: onexrponHwnidi // OOpasoBarenvHas 1mnatdpopma IOpait [caiit]. — URL:
https://urait.ru/bcode/491295 (nara obpamenus: 18.10.2022).

6. Hemuposuu, b.I1. COopHUK 3ama4 W ympaKHEHUH MO MATEeMaTHYECKOMY aHalu3y/
B.IT. IemunoBuu. — M.: U3n-Bo ACT — Actpenb. — 2006. — 558 c. (28 3x3.)
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7. Tlucemennsiii, JI.T. KoHcnekT neknuii mo BeIcIiel MmaTemaruke: nonHsiid kype / J1.T.
[Tucemennsiii. — M.: Aiipuc-nipecc. — 2006. — 602 c. (16 sk3.)

8. IHunaues, B. C. luddepennuanbHoe 1 HHTETPAITbHOE HCUUCICHHE: YIEOHUK U TIPaK-
TUKYM JIJIs1 cpeHero npodeccuonabHoro oopasosanus / B. C. [llumades. — Mocksa: M3narens-
ctBO FOpaiit, 2022. — 212 c. — (Ilpodeccuonanproe oopazoBanue). — ISBN 978-5-534-04547-5. —
Tekcr: anekTpoHHbld  //  OOpasoBarenbHas — 1iatdopma  FOpaiit [cakiT]. -
URL.: https://urait.ru/bcode/492012

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. ®enepanbubiii  nopran  «Poccuiickoe  oOpasoBaHue» — Pexum  gocryna:
http://www.edu.ru

2. Undopmanmonnas cucrema «EanHoe OKHO JTOCTyma K 00pa3oBaTeIbHBIM pecypcam»
— Pexxum nocryma: http://www.window.edu.ru

3. ®enepanbHbIi HEHTP HHPOPMALMOHHO-00Pa30BaTENBHBIX pecypcoB — Pexum mo-
cryna: http://fcior.edu.ru

4. Caiit @enepalibHON CIY>KOBI 10 WHTEJUICKTYaJIbHOW COOCTBEHHOCTH, MATEHTaM M TO-
BapHbIM 3HakaM (PocnarenTa). — Pexxum moctyna: http://www.fips.ru/rospatent/index.htm

9.3 DJ1IeKTPOHHO-0MOINOTEeYHbIE pecypehl
1. 3BC «Opaiity. — Pexxum mgoctyna: https://urait.ru
2. Tommpen (0630p CMHU). — Pexxum noctyna: https://polpred.com/news

10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jlns mnpoBeneHUs 3aHATHI JIEKIIMOHHOTO W CEMUHAPCKOrO THIA, TPYNMIOBBIX U
WHIUBUIYAJIbHBIX ~KOHCYJbTAllMM, TEKYIIETO KOHTPOJS H TMPOMEXKYTOYHOM aTTeCTaIlluu
UCIIONIB3YIOTCS ayIUTOPUHU, OCHAILIEHHBIE YIeOHOUM MeOeTbI0, ayIUTOPHOI JOCKOH, KOMIIBIOTEPOM
C YCTAHOBJICHHBIM JIMIIEH3MOHHBIM CIIEIUATM3UPOBAHHBIM TPOTPAMMHBIM OO€CIeueHuEeM, C
BBIXOJIOM B JJIEKTPOHHO-OMOTMOTEYHYIO CHUCTEMY U OJIEKTPOHHYIO HMH(OPMAIOHHO-
obpasoBarenbHyto cpeny bBITIY, MynbTUMENUHBIME TPOEKTOPAMU, HKCIIO3UITHOHHBIMU
SKpaHaMH.

CamocrosiTenbHast paboTa CTYJAECHTOB OPTAaHU3YETCS B ayJIUTOPUIX OCHAIICHHBIX KOMITb-
IOTEPHON TEXHUKOH C BBIXOJOM B DJIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTENbHYIO Cpey BY3a,
B CIICIHMAIM3UPOBAHHBIX J1a00OPATOPHUAX 0 JUCIUIUIMHE, a TAKXKE B 3a71aX JIOCTYIA B JOKATHHYIO
cetb BI'TIY.

JIutieH3MOHHOE TPOTpaMMHOE O0OECTICUeHHE: OTEpPAIMOHHBIE CHCTEMBl CEMEWCTBa
Windows, Linux; oducHsie mporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus.

Pa3pa6OT‘-II/IKI CémoukunHa OA, KaHAuaaT neJarornueCKkmux Hayk, JOLUCHT


https://urait.ru/bcode/492012
http://www.edu.ru/
http://www.window.edu.ru/
http://fcior.edu.ru/
http://www.fips.ru/rospatent/index.htm
https://urait.ru/
https://polpred.com/news
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YTBep:xkaenne usmenenuii u ronoanennii B PILJI nast peannzauuu B 2020/2021 yu. r.

PII/1 oOcyxaena u ogodpeHa yis peanuzanuu B 2020/2021 y4. r. Ha 3aceqanuu Kadeapsl
bu3rIecKoro u MmaremMaruieckoro oopasoBanus (mpotokos Ne 10 ot «16» utons 2020 r.). B PIT/]
BHECEHBI CIICIYIOIINE U3MEHEHHUS U JOTIOJIHECHUS:

No uzmenenusi: 1
No ctpanuilsl ¢ u3mMeHeHueM: TUTYJIbHBIN
JIUCT

cxknrounTs:

Bxirouunts:

TexcT: MUHHCTEPCTBO HAYKH U BBICIIETO 00-
pazoBanusi PO

TekcT: MunucrepcTBo npocsemieHus Poc-
curickoi denepanun

YTBepxaenue usmeneHuil u nonoJjiHenuit B PILJI nas peanuzanuu B 2021/2022 yu. r.

PIIJI o6cyxnena u ogobpena i peanuzanuu B 2021/2022 yu. r. 6e3 u3MeHeHui Ha 3ace-
naHuu kadeapsl pU3NUIECKOro U MareMatuyeckoro oopazoBanus (mpotokon Ne§ ot 21.04.2021

r.).

YT1Bep:kaenue uzmMmenenuii u qonojaHennii B PILJI nis peanuzauuu B 2022/2023 yu. r.

PIT/] mepecmoTpena, o0cyx)aeHa U oqoopena as peanu3anuu B 2022/2023 yaeOHOM TOAY
Ha 3acelaHuu Kadeapsl GU3MUECKOro U MaTeMaTH4eckoro oopaszoBanus (mporokon Nel ot 21

ceHTs10ps 2022 1.).

B pa6oqy10 mporpamMmy BHECCHBI CIICAYIOIINEC U3MCHCHHU U JOIMOJIHCHUS:

Ne nzmenenus: 1
Ne cTpanutpl ¢ n3menenuem: 63-64

B Pa3nen 9 BHeceHBI U3MEHEHUS B CIHMCOK JIMTEpaTypbl, B 0a3bl JaHHBIX U MHPOPMALMOHHO-
CIPaBOYHbBIE CHCTEMBI, B AIEKTPOHHO-OMOINOTEUHBIE peCcypChl. YKa3aHbl CCbUIKH, OOecreyu-
BaIOIIHME JOCTYI 00YYarOIUMCS K 3JI€KTPOHHBIM Y4EOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa30-

BarenbHBIM pecypcam ¢ caiita DIT'BOY BO «bI'TIY ».




