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1. IEPEYEHbD IVNTAHUPYEMBIX PE3YJIbTATOB OBYYEHUAA 11O
JUCIHUIVIMHE, COOTHECEHHBIX C IINIAHUPYEMBIMHW PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

Buj nesiTeJIbHOCTH BBHIMYCKHUKA

I[I/ICL[I/IHJII/IHa OXBaTbIBACT prr BOHpOCOB, OTHOCAIIIUXCS K HpOI/I3BOI[CTBeHHO-
TEXHOJIOTHYECKOMY; HayYHO-HCCIIEI0BATEILCKOMY; MPOEKTHO-KOHCTPYKTOPCKOMY BHIaM Ipodec-
CHOH&J’IBHOﬁ JCATCIIBHOCTHU BBIHYCKHI/IKa B COOTBCTCTBHUHU C KOMIICTCHIIUAMHAU U BUAAMU OCATCIbHO-
CTH, YKa3aHHBIMU B YY€OHOM IJIaHE.

Meab AMCIUATUIHHBI

[enpto M3ydeHHs] TUCHMIUIMHBI SBIISETCS 3HAKOMCTBO OOYYArOIIUXCS C MECTOM M POJIBIO
MaTEeMATHYECKOTO aHAJM3a B COBPEMEHHOM MHPE, MUPOBOU KYIbTYpe U UCTOPUU; (HOPMUPOBAHUE
JUYHOCTH OOYYAIOIIHUXCS, PA3BUTUE WX WHTEIUICKTa U CIIOCOOHOCTEH K JIOTHYECKOMY M aITOPUTMH-
'—IGCKOMy MBIIIJICHHAIO.

OOydeHre OCHOBHBIM MaTeMaTUYECKUM METOJIaM MpecielyeT Leidb Pa3BUTHsI CIIOCOOHOCTEN
NPUMEHATh CUCTEMY (YHIAMEHTAIBHBIX MAaTEMaTHUECKUX 3HAHHWM I MACHTU(DUKAUH, HOopMy-
JUPOBAHUS U PEUICHUS] TEXHOJIOTHUYECKUX MPOOJIeM SKOHOMUYECKUX OTpaciel, a TakKe OCYyIIECTB-
JSITH TIOMCK, XpaHeHne, 00padoTKy M aHaIn3 UHPOPMALUU U3 PA3IIMIHBIX UCTOYHUKOB U MIPEICTAB-
JSITh €€ B COOTBETCTBYIOIIEM BH/IE.

3agauyu JUCHMILINHDBI

3aaun TUCHUTLIMHBI COCTOSAT B TOM, YTOOBI Ha IPUMEpPaX MaTEeMaTUYECKUX TOHSATHH U Me-
TOJIOB TIPOJEMOHCTPUPOBATH OOYUYAIONIUMCS JIEHCTBUE 3aKOHOB MAaTePUATBHOIO MHUPA, CYIIHOCTh
HAy4YHOTO MOJX0/1a, ClIeU(UKY MaTeMaTUKHU U €€ POJib B HAyYHO-TEXHUYECKOM Mporpecce, a Tak-
JKe co31aTh QyHIAMEHT MaTeMaTHUYECKOTO 00pa3oBaHus, HEOOXOIUMBIN TSI pa3BUTHS TIpodeccro-
HAJIbHBIX KOMIIETEHIUHI U /I U3Y4EHUS MOCIEAYIOIUX TUCIUILINH.

Kon Copepxanne Ilepevenb MiIaHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHIMH KOMIeTeH Ml 00y4yeHMsI 10 TUCHHUILIMHE
1 2 3
3HATh:
— OCHOBHBIE pa3zesibl MaTEMAaTHUYECKOro aHaJIN3a, ero METO0-
JIOTHIO;

— (yHIaMeHTAIbHBIE TIOJIOKEHHUSI OCHOBHBIX Pa3/IeioB MaTeMa-
THYECKOTO aHaJIn3a,
CriocoOHOCTh  OCY- | yMeTh:

IeCTBIATh cOOp, aHa- | — IIEPEBOAUTE MIPUKIIAAHBIE 3a4a4i B MATEMaTHIECKUE MOJIE-
OIK-2 mu3u  00paboTKy HaH- | Ju;

HBIX, HEOOXOJUMBIX | — BLI6I/IpaTB METOJIbI UCCJIEAOBAHUS MAaTEMATUYECKUX MOIE-

A1 pemenus npodec- | gei;

CHOHAJIBHEBIX 3aJa4 BJIa/1€Th:

— METOJIaMH aHaJIN3a CUTYalluH U CII0OCO0aMH MX MEPEeBOIa B
a0CTpaKTHBIC MATEMAaTUIECKUE MOJICIIH;

— HaBBIKAMHM PEIICHUS 3a/1a49 U3 Pa3HBIX 00JIacTell MaTeMaTHKU;
- MpUEeMaMHt aHaJn3a Pe3yJIbTaTOB PEIICHUS U COTIOCTABIICHUS C
NPUKIATHON CUTYalIUEH.

2. MECTO JUCHUILIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBbBI

Jucuumnuaa b1.5.07 MaremaTrueckuii aHalIM3 OTHOCUTCS K 0a30BOM YacTH.

Juctunnmaa MateMatnueckuii aHaiau3 0a3upyeTcsl Ha 3HAHUAX, MOYYCHHBIX MPU H3yde-
HUU y4eOHBIX JUCIUIUINH OCHOBHBIX 00pa30BaTENbHBIX IPOTPaM.

MaremaTuyecKuii aHaJIu3 MPEACTABIISIET OCHOBY JIJI M3YYCHUs! AUCIMIUIMH, aHAJIU3 U JIHArHO-
CTHKa (PMHAHCOBO-XO3SMMCTBEHHOMN NEATEILHOCTH, HAJIOTOBBINA yUET, KOMITBIOTEPHBIH MIPAKTHKYM, TEKCTOBBIE
penakTopsl, puHAHCOBAast MAaTEMaTHKA.



Takoe cucreMHOe MCKIAUCHUTIIIMHAPHOC HU3YUCHUC HaHpaBHeHO Ha OOCTUIXCHHUC Tpe6yeM0r0
®I'OC ypoBHS MOATOTOBKH 1O KBaTU(UKAIIUN OaKamaBp.

3. PACIIPEAEJIEHUE OB bEMA JJUCIUIIJIMHBI

3.1. Pacnpenesienne o0beMa JUCHMILIMHBI 10 popMaM 00ydeHUst

Tpyooemkocmob Oucyuniunsl 6 uacax

o Buo
T~ N -
< g 2 2 . Konm- ntpome
Popua S = $ S % 2 | pomsnan HCymOou-
ooyuenus § § $ s | 52 3 3 § 3 aboma Holt am-
3 T g S| &5 8§ S = p mecmayuu
%) Q N S ® I3 §~ g >3 g3 e U
N~ S S SIS
503 139|238 S|8% §§/8¢8
< o RITF N I8N RS|OES
1 2 3 4 5 6 7 8 9 10 11
Ounan - - - - - - - - -
3aounas 1 1,2 252 | 28 12 - 16 211 1,12 kp Ok3amMeH
3aouHas (ycko- - - - - - - - - - -
peHHOE 00yUYeHMe)
Ou4Ho-3a04Hast - - - - - - - - - -

3.2. Pacnpenesienne 00beMa TUCHMIIJIMHBI 10 BUAAM YYeOHBIX 3aHATHIH H TPYA0EMKOCTH

6 m.u. Pacnpeoene-
6 UHmepaK- Hue
Tpyoo- mueHoul, ax- no Kypcam,
Buo yueonuvix zanamuii eMKocmb mueHoIl, yac
(uac.) UHHOBAUUOH-
HoUl (hopmax, 1 2
(uac.)
1 2 3 4 5
|. KonrakTHasi paGota o0yuyarommxcs ¢
npemnojaasareseM (Bcero) 28 8 14 14
Jlexnuu (JIk) 12 4 6 6
[Tpaktueckue 3ansatus (I113) 16 4 8 8
Kontponbnas padota + + +
['pynnoBblie (MHAWBUIYaIbHBIC)
KOHCYJIbTAlUU + + +
Il.CamocTosiTesibHasi padoTa 00y4alo-
muxcs (CP) 211 108 103
[ToaroTroBKa K MPaKTUYECKUM 3aHSATHIM 50 20 30
[ToaroToBka K 3K3aMeHy 62 40 22
ITonroroBka k 3aueTy 10 10
BrinonHeHne KOHTPOJIbHON paboThI 76 34 42
I11. IlpomeskyTouHas aTTecTanus
dK3aMeH 13 - 13
3a4eT + - + -
OO0mast TpyA0E€MKOCTh AUCHUILINHBI Yac. 252 126 126
3a4. efl. 7 35 35




4. COAEP) KAHUE JUCIUIIVINHBI

4.1. Pacnpeue.ﬂe}me pa3ae/ioB ITMCHUIIJIMHBI IO BUAAM yqeﬁﬂmx 3aHATHH

-1 32049HOM opMBI

Buost yuebnuix 3anamuii, 6Knouan camo-
Vo pas- CHoAmenvHyIo pabomy o0yuarowuxca u
o'ef; au Haumenosanue Tpyooem- mpyooemkocmu; (uac.)
membl pa30eﬂa u Kocmb, yueﬁnbte 3AHAMUA camocmon-
mema OuCyUNIUHDBL (uac.) npakmu- | menavHaa pa-
neKkyuu yeckue ooma ooyua-
3anamun ouuxca *
1 2 3 4 6 7
c BBenenue B MaTeMaTH4ecKHii 18 1,5 1,5 15
AHAJIN3
1.1 ODyHKIIMS, OCHOBHBIC TIOHSATHSI, CIIOCOOBI 3a/1a- 6 0’5 0,5 5
HUS, Ipeen (pyHKIUY, MaTeMaTH4ecKue He-
OIIpeIeTIEHHOCTH U UX PACKPBITUE.
1.2 BeckoHeuHO Maible (DYHKIHH, NX CpaBHEHHE, 5 0’5 0,5 4
1-i1 u 2-ii 3aMeuaTenpHbIe Ipeesbl, Tadiuna
9KBUBAJIECHTHOCTEN U €€ IPHUMEHEHHUE.
1.3 OHOCTOPOHHUE TIPE/IeNbl, HENPEPEIBHOCT 7 0’5 0,5 6
¢dyHKunH. AcUMOTOTHI rpaduka QyHKIHH.
2. JuddepenunaibHoe ucHncieHue 51,5 3 3,5 45
21 3ajaun, TPUBOISIIINE K TOHSTHIO IPOU3BOJI- 6 0’5 0,5 5
Hol. [IpousBoaHas GyHKIMH, OnIpeneIeH e,
TEOMETPHYECKUI U MEXaHUYECKHH CMBICIT
MIPOM3BOIHOM,
2.2 [paBuna muddepeHnnpoBanisi, IPOMU3BOIHAS 11 0,5 0,5 10
CJIOKHOM (DYHKIIMH, TaOJIUIA TPOU3BOTHBIX
OCHOBHBIX 3JIEMEHTAPHBIX (PyHKIHI.
23 IIpou3BoHbIE BBICIINX MOPSIIKOB. 7,8 0,3 0,5 7
2.4 OcHOBHbIE TeopeMbl AndhepeHIIHaTEHOTO 3,8 0, 3 0,5 3
HCUHCIICHHS
25 Heo0xoauMEbIe U 10CTaATOYHEIE YCIIOBHSI MOHO- 5’9 0’4 0,5 5
TOHHOCTH M DKCTpeMyMa (YHKITHU
2.6 BaITyK10CTh, BOTHYTOCTB, TOUKH Iepernoa 6 0’5 0,5 5
rpaguka QyHKIHH.
27 AJTOpUTM HcClieoBaHKs (YHKLIUH U IOCTPOE- 11 0,5 0,5 10
HHE MaKeTa ee rpaduka.
3. DyHKIUU HECKOJIbKHUX NepeMeHHbIX 35 2 3 30
31 ®DyHK1MY, 3a1aHHbIE HesIBHO. KpuBble 2-T0 12 1 1 10
MOPSIKA: OKPYXKHOCTB, 3IUIHIIC, THIIepOoa,
napaboJa.
3.2 DyHKIMU HECKOJILKHMX TIEPEMEHHBIX, OCHOBHBIE 11,5 0,5 1 10
MOHATHS, 00JIACTh ONpeJeIeHNs, TeOMeTpuYe-
CKHI CMBICIL.
3.3 YacTHble POU3BOAHBIE 1-TO U 2-TO MOpsiJIKa, 11,5 0,5 1 10
HawuGonb1iee n HauMeHblIee 3HaUYeHUE HYHK-
MM IBYX HEPEMEHHBIX B 00JIaCTH.
4 Hurterpupoanne pyHKumii oHol nmepe- 79,5 3’5 4 72
MEHHOI}i mepeMeHHbIX
4.1 HeonpenenenHslil uHTErpa, onpeeineHue, 8,6 0,3 0,3 8
cBOIicTBa, TAOIUIIA OCHOBHBIX HHTETPATIOB.
4.2 OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: 10 Ya- 8’6 0’3 0,3 8
CTSIM ¥ IIOJICTAHOBKOM.
4_3 PanuonansHble ApOOU, OCHOBHBIE TIOHSTHSL. 14 1 1 1 2
Ipocreiimue IpoOH, UX HHTETPHPOBAHHE.
AJITOPUTM MHTETPUPOBAHUS PALMOHATIBHBIX
Jipo0eid.
4.4 HHTerpupoBaHne HEKOTOPBIX HPPALMOHAIBHBIX 11, 4 1 0’4 10
U TPUTOHOMETPHUUCCKHX (PYHKIMIA.
4.5 OmnpeneneHHbI HHTErPAN: ONPEAeICHHE, CBOH- 13,4 0,4 1 12
cTBa, hopmyia Herotona-Jleitonuua, MeToast
HHTCTPHPOBAHUSL.




4.6

FeOMeTpK‘IeCKHC TIPUIOXKEHUS OTIPEACICHHOT'O
HHTErpaja.

23,5

0,5

22

Juddepenuuaibabie ypaBHeHUs

55

49

5.1

Juddepenipanpapie ypaBHEHHUsI, OCHOBHBIE
noHsTHs, AU depeHnranbHbIe ypaBHEeHUs 1-ro
HOPSIIKA C PA3ENCHHBIMI U Pa3ACISIOIIMMUCS
HepEeMEHHBIMH.

11,5

0,5

[

10

5.2

OnHoponHbIe H INHeHHbIe U depeHIHaIbHbIe
ypaBHeHHs 1-ro nopsinka. luddepennnansHbie
ypaBHeHUs: bepHyium.

13,5

0,5

12

53

Teopwust TMHEHHBIX OJHOPOAHBIX I depeHLn-
JbHBIX YPaBHEHHH 2-T0 MOPsA/KA C HOCTOSH-
HBIMU K09 dHunneHTamMu.

14,5

0,5

13

5.4

Teopus TUHEIHBIX HEOTHOPOIHEIX AupdepeH-
LMaJIbHBIX YPaBHEHUH 2-T0 Nops/Ka ¢ MocTo-
SIHHBIMH KO3 (hdHIeHTaMH.

15,5

0,5

14

UTOIo

239

12

16

211




4.2. Conep:xanne JMCHHUILIMHBI, CTPYKTYPHPOBaHHOE 0 pa3jiesaM U TeMaM

Buo
» 3anaAmuA 6 uHmep-
- Haumenosanue AKMUGHOU, aK-
pazoena . 2
o menbl pazoena u memwi ouc- Colepircanue NeKYUOHHBIX 3AHAMUIL muenot,
UUNJIUHBL UHHOGAUUOHHOU
dopmax,
(uac.)
1 2 3 4
1. BBeneHune B MaTeMaTHYeCKU aHAJIU3
11 @yHkuus, ocHOBHEBIE T0- | [loHATHE DyHKIIMOHATBHO 3aBHcHMOCTH. Bax-
HATHS, CTIOCOOBI 3a1aHUs, | HEHIIHEe dIeMeHTapHbIe (YHKITNH. AOCOTIOTHAS
npenen (yHKUWW, MaTe- | BEIMUMHA NEHCTBUTENLHOTO yrcia. [Ipenen
MaTH4YecKre Heomnpese- | GyHKIUH, onpeaencHue u npumepbl. OCHOBHEIC
JICHHOCTU U HX PACKpBI- | TeOpeMBI 0 npeaenax. beckoneuno mansle u Oec- -
THE. KOHEYHO Oouibire QyHKIUK, UX cBoicTBa. Cpas-
HEHHE TOPSIKOB OECKOHEYHO MaJbIX U OECKOHEeY-
HO OonpImx GyHKIMA. PacKpbeITHE HEonpeaeeH-
HOCTEH BHA 0000, 00—0,
1.2 Beckoneuno Mmanble | Packpeitue Heomnpenenennocreit Buaa 0/0. 1-if 3a-
(YHKIWH, UX CpaBHEHHE, | MEUaTENbHBIN MPENIEI, CIEeICTBHS, CIIOCOObI BI-
1-it u 2-i 3aMeuarenpHble | yicaeHuid. Tabauna S5KBUBaJICHTHOCTEH U e TIPH-
Tpenenbl, TadNnuia dKBU- | MEHEHHUe. 2-Ii 3aMedaTeNbHBIN Mpeien, PaCKphITHe )
BAJICHTHOCTEN M €€ IPU- | HEONPEAEIEHHOCTH BUuia 1%, cIeCTBysI, CTOCOOBI
MEHEHHE. BBIYMCIICHH.
1.3 OpHoctropoHHue mnpene- | OnHocTOpoHHUE Npeaensl. Teopema o paBeHCTBE
JIBL, HEMpPEPBIBHOCTH | OHOCTOPOHHUX TpeAenoB. OnpeneneHus Henpe-
¢yHKIMU.  AcHMIOTOTHI | peIBHOW (yHKUMH B Touke. HempepriBHOCTH
rpaduka QyHKIUH. ¢yHKIMYM Ha oTpe3ke. TeopeMbl 0 HempepbIBHBIX -
¢ynknumsx. Kimaccudukarus touek paspeiBa. Bep-
TUKaJIbHAS, HAKJIIOHHAS! TOPU30HTAIbHAS ACHMITTO-
THI rpaduka QYHKITUH.
2. AunddepeHunabHoe HcUUCIeHHE
2.1 3agaun, TPUBOASIMKE K | 3a/layul, MPUBOISIINE K TOHSATHIO IPOU3BOIHOM.
MOHATUIO MPOU3BOAHON. | DUBNUECKUNA, TEOMETPUUECKUM, SKOHOMUYECKUM
[IpousBognas ¢yHKUUH, | CMBICT NPOM3BOAHON. [Ipon3BoIHAas cieBa U
orpejieNieHne, reoMeTpH- | crpasa. JuddepeHunpyemMocTs GyHKIUH U CBSI3b i
YECKUH M MEXaHMUYECKUU | €€ C HEMPEPHIBHOCTHIO.
CMBICJI IPOU3BOJIHOH,
2.2 [IpaBuna guddepenuu- | IlpaBuna nupdepenuupoBanus. Tabmuma npous-
pOBaHUs, TPOW3BOJHAS | BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIUH.
cioxHor ¢yHknuu, Ta0- | [IponsBomHas cI0XKHON QYHKIINH.
JUIa TPOU3BOAHBIX OC- )
HOBHBIX  3JIEMEHTapHBIX
(hyHKIHH.
2.3 [IpousBogubie  Boicmiux | IloHSATHE MPOM3BOIHON BTOPOTO, TPETHETO U T.JI.
MTOPSAJKOB. MOPSAKOB. 3aKOHOMEPHOCTH B OTHICKAHUH IPOU3- -
BOJIHBIX BBICIITUX TIOPSIJTKOB.
24 OcHOBHBIE teopemsl | Teopembl Depma, Poist, Jlarpanxka, Kowmn.
nddepeHInaTBEHOTO -
HCUUCIICHHS
2.5 HeoOxomumele u mocra- | Bo3pactanue u yobiBanue pyukuuu. Heooxomu-

TOYHBIE YCIIOBHS MOHO-
TOHHOCTH U JKCTpeMyMa
dhysKIIH

MO€ U JIOCTATOYHOE YCIOBHE MOHOTOHHOCTH, T€0-
MeTpudeckuii cMbIci. [loHsaTHe SKcTpeMyMa
(hyaxumn. Heobxoammoe ycioBre CynecTBOBAHUS




skcTpemyMa. KpuTtrueckre TOUKH mepBoro poja.
[IepBoe 1 BTOpOE AOCTAaTOUHBIE YCIOBUS SKCTpE-
MyMma QpyHKiun. Hanbonbpliee 1 HauMeHblIee
3HaYeHNe (PyHKIINU Ha OTPE3KeE.

2.6 BrimyxitocTs, BOTHY- | Bemykiocts ¢yakimm BBepx (BHU3). Toukn mepe-
TOCTh, TOYKM Imeperuda | ruba. JlocTaToyHOE yCIOBUE BBITYKIOCTH BBEPX
rpaduka QyHKINH. (BuM3) Tpaduka pynkuun. Heobxoaumoe yciaoBue -
CyIIECTBOBaHUs TOUKH neperuda. JloctarouHoe
yCJIOBUE CYIIECTBOBaHMS TOUKH Meperuoa.

2.7 Anroput™ uccienoBanus | Obmast cxema uccieoBanus rpaduka GyHKIUH. Texuns-Gecena
¢byakmun u moctpoerne | [loctpoenmne rpadukoB IpoOHO-pAIIIOHATBHBIX, (2 vaca)
MakeTa ee rpaduka. MTOKAa3aTeNbHBIX, JIOTapu(pMUIecKuX HYHKITHH.

3. DYHKIMH HECKOJIbKHUX MepeMeHHBbIX

3.1 Oynknuu, 3aganHble He- | DyHKUWM, 3aJaHHBIC HESIBHO. YpaBHeHHe MuHUK Ha|  Jlekuus-Oecena
sBHO. KpuBbie 2-ro mo- | miockoctd. [Ipsimast Ha IUIOCKOCTH. Y paBHCHHUS (2 gac)
psiAKa: OKPY)KHOCTb, 3JI- | IPAMBIX: YpaBHEHHE NPSMOH, IPOXOAAIIEH uepes
Jurc, runepbona, mapa- | 3aJaHHYI0 TOYKY HEpICHIUKYISAPHO 3a1aHHOMY
Ooua. BEKTOpY; 00lllee ypaBHEHHE MPSIMOK; ypaBHEHHE

NpsIMOM, MPOXOAAIIECH Yepe3 ABE 3aJaHHbIE TOUKH.
Ompenenenne okpyxHocTH. KanoHndeckoe ypas-
HeHue okpykHocTu. Omnpenenenue auunca. Kano-
HUYECKOE ypaBHEHHe auica. ['unepbona, mapa-
0ouna, X KaHOHWYeCKHe ypaBHeHHs. [IpuBenenue
KpHBOH K KaHOHMUYecKOMY Buay. Iloctpoenue kpu-
BBIX.

3.2 Oynknuu  Heckonbkux | OcHoBHBIE OHATHA. O0MacTh onpeaenenus, 00- Jleknms-Oecena
MEPEMEHHBIX, OCHOBHBIC | JJACTh U3MEHEHUsI, criocoOb! 3aaanus OHIL. [Tpu- (2uac)
MOHATHSI, 00NacTh ompe- | Mephl GYHKUIUH JBYX [IEPEMEHHBIX.

NeNiCHHus,  TeoMeTpHue-
CKMI CMBICII.

3.3 YactHble mpou3BoAHbIe | YacTHbIE NPOM3BOAHBIE QYHKLIUH IBYX IIEPEMEH-

l-ro m 2-ro mnopsnka, | HeIX. ['eoMeTpudyecKnii CMBICIT YaCTHBIX IPOU3-

Haubonbiee U | BOAHBIX. YaCTHBIC IPOU3BOIHBIE BBICIIUX MTOPSI/I-

HauMeHbIllee  3HadeHHe | koB. OCHOBHAS TeopeMa O CMEIIaHHbBIX TPOU3BO/I- i
¢yHKIMHM ABYX nepeMeH- | HblX. Haubosbliee n HanMeHblIee 3HaYeHUE

HBIX B 00J1aCTH. (YHKIIMY IBYX NMEPEMEHHBIX B 00JIaCTH.

4. HNuTerpupoBanne pyHKUM 0AHOM NePEeMEHHOM NepPeMEHHbIX

4.1 Heomnpenenennsiii unte- | duddepennunan GpyHKImu, cBoicTBa AuddepeH-
rpain, ompenesieHue, | Luaa.
cBoiicTBa, Tabyuia oc- | Heonpenenennsiit uaterpai. CBoiicTBa Heomnpe-

HOBHBIX HHTETPAJIOB. JIeNICHHOTO WHTerpana. [ eoMeTprUuecKuid CMBICI
HEOIPeeNICHHOT0 HHTErpalla. UHTETPUPOBAHNE i
TPUTOHOMETPUUECKUX (PYHKLHUHM, HHTEIPUPOBAHUE
MPOCTEHIINX PAIMOHANBHBIX JApo0ei, MHTETPH-
pOBaHHE MO YaCTSIM).
4.2 OcHoBHble MeTobl HHTe- | Tabnuia unterpanoB. OCHOBHbBIE METOABI HHTE-
TPUPOBAHUS: TIO0 YacCTsIM | TPUPOBAHUS: HENOCPEICTBEHHOE HHTETPUPOBa-
1 TIOJICTAHOBKOM. HUE, UHTETPUPOBAHUE T10 YACTSAM, METO 3aMEHBI i
MIEPEMEHHOI.
4.3 Pamonaneusle  apoOu, | Panmonanbuble ApoOH, ocHOBHBIE OHATHA. [Ipo-
OCHOBHBIE MOHATHS. | CTEHININE palMOHAILHBIE IPOOU, HX HEMOCPE/-
[pocreiimme npobu, UX | CTBEHHOE HHTETPUPOBAHNE U HHTETPUPOBAHHE
HWHTETpUpOBaHue. AJro- | moABeaeHHEM 1o 3Hak nuddepenuunana. [lons- i
PUTM  HMHTETPUPOBAHHS | THE UTEPALUOHHONW (GOPMYIIBI. AITOPUTM HHTE-
paIMOHANBHBIX TPOOEH. | TPUPOBAHUS PANIMOHATHHBIX APOOCH.
4.4 WnterpupoBanue Heko- | IHTEerprpoBaHue MpocTeHIINX HPPALMOHAIBHBIX -




TOPBIX HPPAHOHAIBHBIX
U TPUTOHOMETPUUYECKUX

GyHKIHH.

BBIPAYKEHUI.

HHuTerpupoBaHue TPUTOHOMETPUIECKUX BBIpaXKe-
HUW. YHUBEpcalbHas TPUTOHOMETPHUYECKAs! IO/~
CTaHOBKA.

4.5 OmpeneneHHbI  WHTe- | ['eoMeTpHUECKHA B SKOHOMHYECKHI CMBICT OTIpe-
rpan: ofpesesnieHne, | AeIeHHOro uarerpaita. CBONCTBa OIpPeaeIEHHOrO
CBOICTBA, ¢dopmyna | uarerpana. @opmyna Hetotona-Jleiionuna. Uate- Texms-Gecena
HrroTona-Jleibumia, rpaJl ¢ IEPEeMEHHBIM BEpXHHUM TpeaesioM. OCHOB- (2uac)
METOJIbl ~ MHTErpUpOBa- | HbIE MIpaBUJia MHTEPHUPOBaHUS. 3aMeHa IepeMEeH-

HUS. HOM B omnpezieneHHOM uHTerpaine. nrerpuposa-
HUE I10 4aCTsIM B ONPECICHHOM HHTErpale.

4.6 I'eomerpuyeckne  mpu- | [Inomans mnockoit purypst B8 JCK u [ICK. [Innna Texuns-Gecena
JoXxeHus: onpeaeneHuoro | ayru miockoit kpusoi B JICK u [ICK. O6nem Te- (2uac)
HWHTETpaa. na Bpamienus B JICK.

5. AuddepenunanbHbie ypaBHeHUSA

5.1 Huddepenuunansaelie 3amaun, npuBoAsamue K audpepeHnrmaaTsHbIM
ypaBHEHHUS,  OCHOBHBIC | ypaBHeHUsM. JuddepeHnnansabie ypaBHEHUS
noustust, auddepenuu- | nepBoro nopsaka. OnpeaeneHue, TeopemMa o cy-

JIbHBIC ypaBHEHHUS |-ro | IIECTBOBaHMHU M €AMHCTBEHHOCTH perieHus. ['eo-
MopsAZIKa C pa3eNeHHbI- | METPUYECKUI CMBICI YpaBHEHHMS IIEPBOrO MOPSI- -
MU U pazfenstomumucs | ka. Henonneie auddepenumanbapie ypaBHEHUS
MIEPEMEHHBIMH. nepBoro nopsaka. Juddepenunanpusie ypaBHe-
HUSL C Pa3ICIISIOIUMUCS [IEPEMEHHBIMU. MeTObI
WX pelIeHus.
5.2 OnHOpOAHBIE U INHEH- MeTon 3aMEHBI IEPEMEHHOMN ISl PEILIEHUSI OHO-
Hble TUQdepeHITnaNbHbIE | POIHBIX U JMHEWHBIX nuddepeHnnanbHbIX ypaB-
ypaBHEHUs 1-To mopsiika. | HEHUM mepBoro nopsaaka. YpasHenue bepHymnu. -
Huddepenumanbuee
ypaBHeHus: bepnyiu.

5.3 Teopust nuHEHHBIX OAHO- | JIMHEWHbBIE OJHOPOIHBIE YPABHEHHS BTOPOTO I10-
pOIHBIX  TU(QepeHnr- | psiKa: OCHOBHBIE TEOPEMBI, METOIBI PEILICHUH.
aNbHBIX ypaBHEHHH 2-TO -
MOPSIZIKA € TOCTOSIHHBIMU
koddumeHTamu.

5.4 Teopust nuHEWHBIX Heon- | JIMHENHBIE HEOMHOPOHBIE YPaBHEHUS BTOPOTO
HOpOoAHBIX OuddepeHLn- | HOpsaKa: OCHOBHBIE TEOPEMBbI, METO/bI PELICHUH. Texums-Gecea
albHBIX YpPaBHEHUU 2-TO (2uac)
MOpsAJKa C MOCTOSTHHBIMHU
koddumeHTamu.

4.3. JlabopaTopHbie padoThl
y4eOHBIM TUTAHOM HE MPETYCMOTPEHO.
4.4. TIpakTuyecKkue 3aHATHS
Ne | Homep pazoe- . Buo
W/ 14 oucuu- Haumenosanue mem npaxmuueckux 3aHamuil Oovem ¢ 3aHAMUA 6
uacax UHHOBAUUOH-
n nauHb g
Holl hopme
OyHKINSA, OCHOBHBIE TOHATHS, CIOCOOBI 3aJaHuA,
1. npenen GpyHKIUH, pacCKphITHE HEONPEACTICHHOCTH BH- -
1. 112 00,/ 00 0,5
2 Beckoneuno manbple QyHKIMH, UX CpaBHEHHE, 1-if 3a- 02
MeJaTeabHbIN Mpejiest, Tabiuiia SKBUBAJCHTHOCTEH M |




ee MPUMEHCHHE.

3. 2-1i 3aMevaTeIbHBIN IpeIed. 0,2
OpHOcTOpOHHHME TpeAenbl. ACHUMITOTHI  rpaduka Amnanus cury-
4, (hyHKIIH. 1 arnui
(2 gaca)
5 [IpaBuna muddepenuuposanus, Tabiauna MPOU3BOJ- 1
' HBIX OCHOBHBIX DJIEMCHTapHBIX (DYHKIIHH.
6. [Tpou3BogHAS CIOKHON (DYHKITHH. 0,5
7. [Ipown3BoAHBIC BEICIIMX TTOPSIKOB. 0,5
8 AJTOopuTM HCCIenoBaHUA (YHKIMA M TMOCTPOSHUE 1
' MakeTa ee rpaduka.
9 OyHkuy, 3agaHHble HesiBHO. KpuBble 2-T0 mopsiaka: 1
' OKPY>KHOCTb, JJITHIIC, THIIepOoIIa, mapaboa.
10. @DyHKIMK HECKOJIBKUX [IEPEMEHHBIX, OCHOBHBIE IIOH- 05 )
THs1, 007acTh onpeaeseHus, JIMHuM ypoBHSL. ’
11. [ToBepXHOCTH BTOPOTO NOPsIIKA. 1 -
YacTHple mnpou3BOAHBIE 1-T0 W 2-rO0  mopsjka, Amnanus cury-
12. HauGonpimmee u HanMeHbIlee 3HadYeHHE (HYHKIUH 0,5 ATyt
JIBYX MEPEMEHHBIX B 00J1aCTH. (2 gaca)
13 HeonpeneneHuslil uHTErpa, onpeaesieHue, CBOMCTBA, 05 )
Ta0JIHIIa OCHOBHBIX HHTETPAJIOB. '
14, [MonBenenue nox 3Hak quddepeHmana 1
15. WuTerpupoBanue mo yacTsaMm 0,4
PanmonanbHble IpoOHM, OCHOBHBIE MOHATH. IIpo-
16. cTeimue JpoOu, UX MHTETPUPOBaHUE. ANTOPUTM HH- 1
TErpUpPOBAHUS PAIIMOHATBHBIX IPOOEH.
17 WnterpupoBanne MppalmuoOHAIBHBIX W TPUTOHOMET- 0.2
pUYeCKHX (QYHKIIHH. '
18. OnpeneneHHblid MHTErpal: ONpPEJCIICHUE, CBOMICTBA, 1
¢dhopmyna HeroTona-JlIeiiOHuIa.
19 I'eomeTpuyeckne MPUIIOKEHHS ONPEICICHHOTO WHTE- 1
rpaa.
Huddepenuunanbuble ypaBHEHHS, OCHOBHbIE TIOHSTHS,
20. muddepeHnnansHble ypaBHEeHHs 1-ro Topsiika ¢ pas- 1
JIeTICHHBIMU ¥ Pa3/ICNSIONIMMUCS TIEPEeMEHHBIMH.
OnHopoaHble 1 InHelHbIe nuddepeHIranbHbIe
21. ypaBHeHus 1-ro nopsaka. uddepeHumansaeie ypas- 0,5 -
HeHus bepHymn.
Jluneitapie ogHOpOnHBIE AU depeHaIbHbIe YpaB-
22. HEHUsS 2-TO TMOPSJKa C TOCTOSHHBIMH K03 duimeH- 0,5 -
TaMH.
JluHeliHbBIE ~ HEONHOPOAHBIE U PepeHINATLHBIE
23. ypaBHEHHUs 2-TO MOPS/IKA C TOCTOSTHHBIMHU KOA(DUIIH- 1
CHTaMHU.
HUTOI'O 6 4
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4.5. KoHTpo/IbHbIEC MEPONIPUATHSA . KOHTPOJIbHAsA padoTa

Bce koHTpobHBIE Pa0OTHI BRIIOIHSIOTCS KaK WHAUBUAYAIBHBIC TOMAITHUE 3aaHMsl. 3a4TCH-
HbIe PabOTHl OPOPMIIIOTCS U BKJIIOUAIOTCA B MOPT(HOINO CTYACHTA.

1 cemecmp. Konmponvnas paooma 1 «Hauana mamemamuueckozo anaiuzay
Llenv: 1. Hayuntbes paboTaTh ¢ QyHKIHAMHU.
2. HayuuTbcs BBIUMCIATH MPEeNibl, IPOU3BOIHBIEC, CTPOUTH MAKEeThl TpaduKOB (HYHKIUH.
Cooepoicanue: 4 3amaHus
1. Beruucnuts npeaess! GpyHKIHH:

a lim 6X7—5X6+4 b ||mﬂ C ||mﬂ
x= (x° —3x)(2x* +5x) L X — X2 —x+1 3 [6+x -3
_ (13n+5 """ . COS2X —COS X el

d lim| —— e lim———— f lim———
n-={ 13n —12 x>0 1—c0SX x-0 2tgx —sin X

2. Haiiti npon3BoHytO:

_(2x+1)-Vx?—x B - sin® 21x
= 5 b. y _Tarctg(e 1[ ) c. y=41tg4+

X 21cos 42X

X2 +1 e y= 4In2(\/;7\/E)'

a. arctgx + — In
y= g 6 x°+4

3. HaiiTi ypaBHeHuUe KacaTeIbHON U HOPpMaIH K rpaduky QyHKuuu Y = , B TOUKE Xo= -2.

4. UccnemoBath (GYHKITUIO U IOCTPOUTH TpaduK:
) x? -1 3x—1
a y=x -—-X b. y=— . .
X +3 X

b.
1 cemecmp. Konmponwvnas paboma 2 « Dynkyuu HeCKOIbKUX NEPEMEHHBIX)
ens: 1. Pactimputs nonstiue pyHkunu. HayuynTbest CTpOUTh KpUBBIE BTOPOTO MOPSIIKA
2. HayunTbcs CTpOUTH MOBEPXHOCTH BTOPOIO MOPSIKA U aHAJIM3UPOBATh ITOBEACHHE
(GyHKIMHI 1BYX TEPEMEHHBIX.
Cooepoicanue: 4 3anaHus
1. TTocTpoUTh KpUBBIE BTOPOTO NOPSAIKA B OJHOM CUCTEME KOOPIAUHAT.

a. 1.y*—4y+8x—-84=0

b. 2. y*—4y—-8x-52=0

c. 3.X*4+4y*+2x—-40y+97=0
4. X* +4y? —10x—40y +121=0
5 X +y?—4x—4y+7=0

6. X2 +y>—4x+6y+9=0
7
8
9

e

—h

X2+ y?+2x-10y+25=0
X2 +y?—10x-10y+49=0
i. 9. 64x* —36y* —256x +144y +2416=0
j. 10. 4x® +y® —96x—4y+576=0
k. 11 4x° +y*> +64x—4y+256=0
2. ITocTpouTh MOBEPXHOCTU
@2 y? 72 x 2 y? 72

+—+—-1=0 b. — ——+—=1
4 4 9 16 9 4

2. IToctpouts auHNK ypoBHs QyHKIMHU Z=f(X,Y)

= Q@

a.

11



Y 2 2
a. z=x—+M b. z=x—(y-5)* c. z=x+2y d. z=X——M
9 16 4 9

3. Haiitu obnactu onpenenenus QyHKui: 5 7 =./ y? —2x+4 b z=

>— C. z=arcsin(3x+y-2)
XT—y
4. Haiitn nonubii guddepenumnan GpyHkuun  z = arcsin(x? + xy*> +tx + 2t)

2 cemecmp. Konmponvnasn paooma 2 uacme 1 «Humeepan.»
L]env: 1. HayunThbcs BBINOIHATH JEHCTBUE HHTETPUPOBAHUE
2. HayuuTbcs mpUMEHATh HHTETPUPOBAHKE B IPUOIMKEHHBIX BRIYMCICHUAX U IIPH pe-
nieHnd qudGepeHInaIbHbIX YPAaBHCHHIMA
Cooeporcanue: 4 3ananus
1. [TpounTerpupoBatTh HyHKIIUU

R b [ o [ g o [

V5x® +3 V3 —cos? x vJ3—cos X

I ctg ?3x f. j(x2+5x+6)sin2xdx g. J.In(cos x)dx

X+1 3x*
h. i. dx k |———dx
I I I(x—5)(x2+2x+2) Ixe’—x2

sin 3x

x2 —2x+

Nl

~

2 cemecmp. Konmponvnas paboma 2 yacms 2 «/[lughgpepenyuanvusie ypasnenusn»
1. Pemuts nuddepeHnmanbHbie ypaBHEHHS

Xy'-y=0

X+Xy+y' (y+xy)=0

x4y + (y—1)dx =0

y'=(2y + 1) ctg x

tg X -sin? y dx = —cos?x -ctg y dy

o0 o

2. Haiitu gactHOe penienne auddeperuunansaoro ypapuenus y” + py' +qy = f(x), ynosnerBopsioriee
HauanbHbIM yernoBusaM y(0) = y,,»'(0) = yor.
a. y"+4y' +4y=¢e"; p(0)=1, y'(0)=8.

5 1
b. y"-5y"+6y= xy(O)—g,y(O)— s

1
c. y'"+y=cos2x; y(0)= -3 y'(0)=1

Brinava 3aganus, mpruemM KOHTPOJIbHOW PabOThI TPOBOJISATCS B COOTBETCTBUH C KaJleHAAp-
HBIM y4eOHBIM IpauKoM

Onenka Kpurepun oieHKH KOHTPOJIbHOH padoThl
3a4yTeHo «3auTeH0» CTaBUTCS NPU YCIOBUU MPABHJIBHOTO BBINOJIHEHUS BCEX 3aJaHUH.
He 3auteno Ecnu He BBINONHEHO XOTs OBl OJJHO U3 0053aTeNbHBIX 3aJaHH, TO CTYIEHT MOJIYy-

4acT OLCHKY «He 3auTeno» u He J0IMYCKACTCA K CEMECTPOBBIM KOHTPOJIBHBIM MC-
ponpuATUAM: S5K3aMCHY B COOTBCTCTBHHU C y‘ICGHBIM IIJIAaHOM.
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIAIIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U ONEHKE PE3YJbBTATOB OCBOEHUA JUCIHUIIVIMHbBI

Komnemenyuu Komnemenyuu
Buo
Kon-60 2 t weBHBIX Ouenka
No, naumenoeanue uacos OIIK-2 Komn. cpr Hac) - pe3ynbmamoe
3anamuii
pazoenos OucCyUnIuHb
1 2 3 4 5 6 7
1. BBenenue B MaTeMaTHUUECKUN aHa- 18 + 1 18 JIk, 113, CP Kp-1, ok3aMeH
T3
2. TuddepennmanbHoe UCUUCIICHNE 515 + 1 515 | JIk, 113, CP Kp-1, sx3ameH
3. OYHKIMH HECKOJIBKUX MTEPEMEHHBIX 35 + 1 35 JIk, 113, CP Kp-1, 3K3aMeH
4. WuterpupoBanue (GyHKIMHA omHO# | 795 + 1 795 | JIk, I3, CP Kp-2, 9K3aMeH
MIEPEMEHHOMN
5. luddepennmanbubie ypaBHEHUS 55 + 1 55 JIk, 113, CP Kp-2, 9K3aMeH
ececo uacoe | 239 239 1 239
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6. IEPEYEHDb YYEBHO-METOJINUYECKOI'O OBECIIEYEHUSA JIA
CAMOCTOSTEJBHON PABOTHI OBYUAIOIUXCS IO IUCIUIIJIAHE

a) IToaroToBKa K JIeKHUOHHBIM U NMPAKTUYECKUM 3aHATHAM

1. Bexupona, P.C. MatemaTika. OyHKIMH HECKOJBKHX MepeMeHHBIX: MeToanueckue ykazanus/ P.C.

bexnposa, T.I'. barunoga.- bparck: bpl'Y, 2009. — 51 c.

2. EwmenbsiHoBa, H.B. Maremaruka. UnTerpupoBanue QyHKIUHA OJTHON TIepeMeHHON: MeToanyeckue
ykazanus/ H.B. EmenssnoBa, A.A. ['oBopuna. — Bparck: bpI'Y, 2010. — 65 c.
3. Emenssnosa, H.B. PackpeiTue HeonpenenenHoctel B npenenax: Meroauueckue ykazanus/ H.B.

Emenssaora, O.I'. Jlapuonosa. — bparck: bpl'Y, 2009. — 49 c.

4. Knanosa E.B. OnpenencHHblil HHTErpai u ero npuioxenus:: Meroauyeckue ykazanus./ E.B.

JKnanosa, FO.A. [llnukuna — bparck: BI'TY, 2004. — 71 c.

5. TIlakimprmeBa, O.A. duddepennuancupie ypaBaenus / O.A. IlaiimprmeBa. bparck: bpl'Y, 2009. —

168 c.
0) CaMmonoAroToBKa U caMONpPOBEPKA

1. barmnora T.I'. Maremaruka Y.2: Heonpenenenusiii naTerpain. OnpeaeneHHbpI HHTETpait: COOPHHK
3ananuit u TectoB./ T.I'. barunosa, P.C. bexupoga, E.B. Jlumyk — bpatck: U3n-Bo bpl'Y, 2011. —44 c.

2. Barunosa T.I'. Matematuka Y.3: uddepennuansubie ypapaeHus. OyHKIIMH HECKOIBKHUX MEPEMEH-
HBIX: cOOpHUK 3ananuii u TectoB./ T.I'. barunosa, P.C. bekupoga, E.B. JIumyk — bparck: U3a-Bo bpI'V,

2012. - 56 c.

3. barunosa T.I'. Maremaruka: Beenenue B MareMatuueckuii ananus. JuddepennuanbHoe ucuucie-
HHUe: cOOpHUK 3amanuii u TecToB. Yactel, 2. / T.I'. Barunosa, P.C. Bexuposa, E.B. JTumyk — Bparck: U3a-Bo

bpI'VY, 2014. - 83 c.

4. MaremaTHYeCKHI aHAJIN3 B BOIIPOCAX M 3a7avax : yueOHoe mocodue ais By30B / B. @. bytyzos, H.
Y. Kpyruikas [u 1p.]. - 6-¢ u3n., ucnp. - Cankr-IlerepOypr : Jlans, 2008. - 480 c. - (YueOHUKH 11 BY30B.

CuenuanibHas TUTEpaTypa).

7. IEPEYEHb OCHOBHOM U JOMOJIHUTEJIbHOM JINTEPATYPHI,
HEOBXOJUMOM JIJIsI OCBOEHUSA JUCIUATINHBI

Konuue-
Buo cmeo Obecne-
Ne Haumenosanue uzoanus 3aHA-mua | IK3eMnaa- yen-
(asmop, 3a2nague, 8bIX00HblEe OaHHbIE) (VIx, 113, Pog 6 ouo- HOCMb,
Kp) auomexe, | (3k3./ ueJ.)
IIT.
1 2 3 4 5
OcHoBHag JuTepaTypa
1. | [lucemennsiit, JI. T. KoHCIeKT Mekmuii Mo BeICIICH MaTeMa-
tuke : noiaHbid kypc / J. T. [Ilucemennsiii . - 10-e usn., ucnp. - | Jik, 113, kp 43 1
M.: AMPUC-TTPECC, 2011. - 608 c.
2. | T'opnau, b. A. MaTemaTudeckuii aHamu3: ydeoHoe mocooue / b.
A. T'opnau. - Cankr-IletepOypr : Jlans, 2013. - 608 c. - 26 1
(YVuebnuku ju1st By30B. CrieninaibHast JuTepaTypa).
JlonmoiHUTEILHAS JIUTEPATypa
3. | Hauko, I1. E. Briciias maremaruka B yIpaKHEHHUIX M 337a4ax.
B 2 4. U.1 :yuebuoe mocodue mist By3os / I1. E. Jlanko, A. T.
[Tomos, T.H}.] KoxxeBHukoBa. - 6-¢ I/IZII. - M.: "Onukc 21 Bex", JI, 113, xp 290 1
Bricmias mikona, 2003 - 304 c.
4. | Hanxo, I1. E. Bricmas MaTemMaTHKa B yIpaKHEHHUSX U 3a/1a-
yax. B 2-x u. U 2: yuebnoe mocoowue mist By3os / I1.E. Jlanko,
A.T'. Tlonos, T .. I}g(I))KeBHI/IKOBa. - 6-¢ 1/13;.,- M.: "Onukc 21 JIk, 113, kp 296 1
Bek", 2003 - 415 c.
5. | 3aitues, 1. A. Bricmas matematuka: yaeOHUK st By30B / .
A. 3aiines. - 4-e uzn., crepeotut. - M.: Jlpoda, 2005. - 398 c. T, 113, 1p 10 0,5
6. | Iuckynos, H. C., duddepenumnanbHoe u HHTErpaIbHOE HC-
yucienus. B 2 1. T.1-2 : yuebHoe mocobue st By308 / H. C. JIxk, 113, kp 189 1

IInckyHOB. - m37. crepeorwil. - M.: UaTerpan-Ilpecc, 2003 -
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2004.T.1.-2003. - 415 c.

7 | uckynos, H. C., AuddepennuansHoe 1 HHTETpaIbHOE HC-
yucienus. B 2 1. T.1-2 : yueOHoe nmocobue mis By3os / H. C.
[InckyHOB. - m31. crepeortun. - M.: Materpan-IIpecc, 2003 -
2004. T.2. - 2004. - 544 c.

JIxk, 113, kp 198 1

8. MIEPEYEHB PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOMN CETH
«MHTEPHET» HEOBXO/IUMBbBIX JIs1 OCBOEHUS JUCIUIIJINHBI

1.21eKTpOHHBIN KaTaJIoT OMOIHMOTEKH
BpI'Vhttp://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK
&P21DBN=BOOK&S21CNR=&Z211D=.

2. DnexktponHas oubauoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DIIeKTpOHHO-O0MOIMOTEUHAs cucTeMa «Y HUBepcUuTeTcKas onbmnoreka onliney
http://biblioclub.ru .

4. DnekTpoHHO-0MOIMoTeuHast cuctema «M3narenbeTBo «JlaHb»

http://e.lanbook.com .

5. Uudopmanmonnas cucrema "EquHoe okHO JocTyna K 00pa3oBareIbHBIM pecypcam”
http://window.edu.ru .

6. Hayunas snexrponnas 6ubmmorexa eLIBRARY.RU http://elibrary.ru .

7. YuauBepcurerckas nnpopmarnuonnas cucrema POCCUS (YUC POCCUA)
https://uisrussia.msu.ru/ .

8. HarmmonanpHas anektponHas ounbmroreka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOAUYECKHUE YKA3AHHUA IJIA OBYYAIOIIUXCA 110 OCBOEHUIO JUCHHU-
IJIMHBbI

OOy4aromuiicss ToJKeH pa3padoTaTh COOCTBEHHBIN PEXHM PaBHOMEPHOTO OCBOCHUS AMCIIUTLIMHEIL.
[loxroroBka CTyIOeHTa K TNPEACTOAIICH JICKIIMHM BKIOYACT B CE€0sS PsJ BaXKHBIX IO3HABATEILHO-
MPAKTHUUECKUX ITAIOB;

— YTEHHWE 3aIlUCeH, CNENaHHBIX B MPOIECCe CIYIMIAHUS M KOHCIIEKTUPOBAHUS MPEIbIAYIICH JICKIUH,
BBIHECCHHE Ha TIOJISI BCETO, UTO TPeOyeTCs NpH JabHEHIeH paboTe ¢ KOHCIIEKTOM U YYSOHUKOM;

— TexHUYecKoe odopMiIeHHE 3amuced (MOoJAYepKUBAHHUE, BbBIJCJICHUE TJIABHOTO, BBIBOJOB, JOKa3a-
TEILCTB);

—  BBIMOJIHEHHE NPAKTHYECKHUX 3aJaHUI PEOAaBaTeNs;

— 3HAKOMCTBO C MaTE€pHaJIOM MPECTOSIIEH JIEKIIUH 10 YUeOHUKY U JIOTIOJIHUTEIIBHOM JIUTEPaType.

AkTHBHas pa0OTa Ha JICKIMH, €€ KOHCIIEKTUPOBAHHUE, MPOyMaHHas, IeJICHANPaBICHHAs, CUCTEMa-
THYECKas, a TJaBHOE - JIOOPOCOBECTHAs M MIyOOKO OCO3HAHHAS MOCIeayromas padoTa HaJ KOHCIIEKTOM -
B2)XHOE YCJIOBUE YCIIENTHOTO 00yUYEeHHUs CTYICHTOB.

9.1. MeTtogu4yeckne yKazaHusi A1 00y4AIOIMXCS N0 BBITIOJTHEHUIO MPAKTHYeCKUX padoT

[IpakTrdeckue 3aHATHS 10 MaTeMaTHKe MO3BOJISIET CTYACHTY Oosiee rryOoKo pa3o0paThcs B TEOpETHYE-
CKOM Marepuaje U ONpeAeauTh ChEepbl €ro MPaKTHUIEeCKOro npuMeHeHus. OCHOBHAS 1I€JIb MPAKTHYECKOIO
3aHSTHS — Pa3BUTHE CAMOCTOSATEIBHOCTH CTyIeHTa. [[0AroTOBKa K MPAKTHYECKUM 3aHSATUSIM COCTOHT B J100-
POCOBECTHOM AHAJIU3E€ TEOPETHUECKOTO MaTepUaia, COCTABICHUM KPATKHX CIIPABOYHMKOB, CIOBAPUKOB,
cxeM, anropuT™MoB. KpoMe Toro, Bce TOMaIrrHue 3aaHusl K MPaKTHIECKOMY 3aHSATHIO JODKHBI OBITH BBITIOJ-
HEHBI, JIM0O TMOATOTOBJICHEI BOIPOCHI MPENOABATEIN0, PACKPBIBAIONINE TPYAHOCTH B OCBOSHUH y4eOHOTO
Marepuana.

IpakTuyeckoe 3ansitue Nel

OyHKIMSI, OCHOBHBIE ITOHSTHS, CIIOCOOBI 3a/IaHus, TIpee] QYHKIUH, PACKPBITHE HEONPEACTICHHOCTH BUJIa o0
/o0, beckoHedHO Majible QYHKIUH, X CpaBHEHHE, 1-# 3aMedaTebHbIN Mpeest, Ta0nila SKBUBAJICHTHOCTEH
U ee MPUMCHEHHE. 2-1 3aMedaTeNbHbIi npeen. OJHOCTOPOHHUE Mpeeibl. ACUMITOTH rpaduka (yHKITHH.
[Ipawia nuddepeHnmpopanms, TadIHIa MPOU3BOIHBIX OCHOBHEIX 3JIeMEHTApHBIX (hyHKIWH. [Ipon3BomaHas
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cnoxHOW (GyHKIMH. [Ipor3BOMHBIC BBHICIIMX MOPSAKOB. AJNTOPUTM HCCIIEIOBaHHUS (PYHKIUU U MOCTPOCHUE
Makera ee rpaduka. OyHKINY, 3a]aHHbIC HesIBHO. KpuBbIe 2-T0 MOpsIIKa: OKPYKHOCTD, JJLIUIIC, THIIEPOOIa,
napabosa. yHKIIUN HECKOJIBKUX MIEPEMEHHBIX, OCHOBHBIC TIOHATHS, 00JIacTh OonpeaeacHus, JIMHIUM YPOBHSI.
IToBepxHOCTH BTOpOTO TIOpsiaKa. YacTHBIe mpon3BoaHbIe 1-T0 B 2-T0 mopsaka, Hanbopiee 1 HAaMMeHbBIIIEe
3HaYeHHE (DYHKIUH JIBYX TICPEMEHHBIX B 00JIACTH.

Lenn:

1) HayuuThcsa BEIYUCIATH npenen QyHKIUN, HAXOAUTh aCHMITOTHL. 2) HayduThcs HaXOIUTHh MPOU3BO II-
HYI0 (YHKIMM U TPUMEHATH mnpaBwia auddepeHiupoBanus. 3) OCBOUTh alFOPUTM HUCCICAOBAHUS
(YHKIIMH ¥ HAYYUTHCS CTPOUTH MakeT rpaduka GyHKIMH B COOTBETCTBUH C MPOBEICHHBIM UCCICAOBA-
HueM. 4) HayunTbes CTpOUTh KpuBBIE 2-T0 TOpsAaka. 5) HayduThcs HaAXOQUTh YacTHBIE MPOM3BOJHBIC U
HauOOJIbIIICE M HAUMCHBIIIEE 3HaAUCHUE (DYHKITUH IBYX NIEPEMEHHBIX B 00JIACTH.

3ananue 1 Beraucnute npeaens

1 lim 2n+1 lim 3n+1 5 im x? —3x 2 lim 4x* 5. lim 1+2x+x3
now N+1 o 2N —1 now X2 —8 o X2 —1 o 103 +x2 —80

6. |i 10x? —x—6 7. lim X% +1 8. lim X} —2x+6 0. lim 20x? —5x+4
o 3X =X s DX* +8X% 42 v —3X3+x2-21 o 20x—1

3amanue 2 Jlns yka3aHHBIX (QYHKIUNA HAWTH aCHMIITOTHI, HAUTH MPOU3BOIHBIC, HCCIIEIOBATD, IIOCTPOUTH MX
rpadukn

X X3 +1 x? +1 2X +1
)y=—~ 2)y="—7- 3 y= 4) y=+v1-x* 5)y="—
1+3x X 2X+3 e

3aganue 3 IlocTpouTh KpUBBIE BTOPOIO MOPSAIKA

1 X2 +y?—2x-2y—-2=0 2. x*—-4y*>-8x-16y—-16=0 3.2x*—-4x—y+11=0

4. Xx=2++/6-3y% +6y 5.y =-2++5+(x+4) 6. y=1—2Jx+1

3aganuie 4 HailTu yacTHbIe IPOU3BOAHbBIC

1. u=2yJx +3y3/z% 4. u= 2% 7.1 = p’sin‘g
2 X -z
x> X vy
1. z =arctg yz b.U=——— 8.u=e’+e’
1+x yo oy
Lu=X-y)(x-2)(y-2) 6. z =YY 9. u=e%sinY
X

3aganue 5 Haiitm HanOospliee M HAaMMEHbIIEE 3HaYCHNUE PYHKIMH ABYX EPEMEHHBIX B 001aCTH
1) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0  a) z=7x-5y  6) z+5=(x-1)*+(y+2)?
2) JI: 3x-4y-12<0, 3x+4y+12>0, 3x+12-y>0 a) z=7x+4y 6) 14-z=(x-2)*+(y-1)?
3) JI: 2x+3y-6<0, 6x+4y+12>0, x-9-3y<0 a) z=7x-3y 0) z+5=(x+1)?+(y-2)?
opsaok BeIMOJMHEHHUS: 1) MPOYNTATH JEKIHIO U PACCMOTPETH MPHUBEJIEHHBIE B JIEKIIMU 00pa3lbl peleHus
SaZIaHI/Iﬁ; 2) BBITIOJIHATE 3aJaHUsA ITPAKTUYCCKOTO 3aHATUA aHAJIOTUYHO.
(DODMa OTYCTHOCTHU: BBIINIOJHUTD 3a/IaHUC B TCTPAAHN U IMOKA3ATh IIPCIIOAaBaATCIIIO.
3aganus AJIs0 CaMOCTOSITETEHOM Da6OTLIZ

3aganuie 1 BerayuciauTe npenensl

i X3 +1 i x> —6X+5 i 3x% —6x i x? —9x +14 l x> —5X+6
X'ET} x* —4x-5 !m x* —25 !rjzl X’ —4 !er] x* -8 lgz] J6—x-2
2arcsin x . 3sin x

i x® 27 :
|!£T3] NT=X—+Xx+1 Ilm 3tg 2x I!m arctg 2x

3amanue 2 [l yKa3aHHBIX (QYHKIMHA HAWTH aCHUMIITOTBI, HAWTH MPOU3BOIHBIC, HCCIIE0BATh, IOCTPOUTh X
rpaduku

NG X x4

1+ x2 3) y:4—x2 4 y:x3

1) y=x>-3x 2)y=
)Y )Y %7
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3ananue 3 ITocTpouTh KpUBBIE BTOPOTO MOPSIKA

1. x> +y?>—6x+6y+2=0 2. x=-4—,/5-5y* 20y 3. 2x* -y —12x+6y+7=0
4. y=1-2x* —4x+6 5. x=-2+ yT+5 6. y2+2y—6x+25=0

7 oz
3ananue 4 Haiitu yacTHBIE IPOU3BOIHbIE x u 5 dymryuu 3X* +2y—5xz° +2yz+32=7
X

2 2
ou 0Ou y
+ —=0, eciu u=arctg —.
2 2
ox oy X
PexoMeHalny 110 BRINOJHEHUIO 3aJaHUM 1 IOATrOTOBKE K MPAKTHYCCKOMY 3aHATHUIO.
PaCCMOTpeTL IIPUMEPBI BBIIIOJIHCHUA aHAJIOI'MYHBIX 3aHaHHﬁ, IIPUBCACHHLIC B JICKIUAX, B OCHOBHOH M

JIOTIOTHATENBHOM uTepaType. [1oroToBUTH BOIPOCH! MPENoJaBaTelto.

3aganue 5 IlokasaTh, 4TO

OcHoBHast IUTEpaTypa
1. Ilucemennsiit, [I. T. KoHcnexT nekuwmii mo Beicieil MmaremaTuke : monHbid Kype / J. T. IluceMenHbIi
.- 10-e w31, ucnp. - M.: AMPUC-TIPECC, 2011. - 608 c.
2. T'opnau, b. A. Maremarudeckuii aHanus: ydeOHoe nocodue / Bb. A. ['opnau. - Cankr-IlerepOypr :
Jlanb, 2013. - 608 c. - (Yuebuuku 11st By30B. CriennaibHAas TUTEPATYPa).

JononHuTenpHasa aurepaTypa

1. Janko, I1. E. Beiciias MaTemMaTHka B ypaKHEHUAX u 3a1adax. B 2 u. Y.1 :yueOHOe mocobue asis By-
308 / II. E. Jlanko, A. I'. Ilomos, T.5l. KokeBHHKOBA. - 6-¢ m3a. - M.: "Onukc 21 Bek",: BrIcmiasg mkona,
2003 - 304 c.

2. 3aiiues, U. A. Briciias maremaTrka: ydyeOHuK it By3oB / . A. 3aiiues. - 4-¢ uzn., crepeorur. - M.:
Hpoda, 2005. - 398 c.

3. EmenpsroBa, H.B. PackpriTie HeonpeneneHHocTel B mpenenax: Meronndeckue ykazanus/ H.B. Eme-
nbstHoBa, O.I'. Jlapnonosa. — bpatck: bpI'Y, 2009. — 49 c.

4. MaremarnuecKuii aHAIHM3 B BOIIPOCAaX W 33j7adax : yueOHoe mocobue /st By30B / B. ®@. Byrysos, H. Y.
Kpyrurkas [u np.]. - 6-e uza., ucnp. - Cankr-IlerepOypr : Jlanp, 2008. - 480 c. - (YueOHUKH IS BY30B.
CuenmaibHas TUTEPATypa).

KoHTpoIIEHEIE BOIPOCHI JIJISl CAMOTPOBEPKH

1.KaxoB nopsipok aeWcTBuil pu BbrarcieHuy npeaena? 2. Kakue maTreMaTndeckue HEOINpeaeIeHHOCTH Cy-
miectBytoT? 3. ChopMmynupyiiTe nmpaBuia Ajis PacKpbITUS HEONpeAeIeHHOCTeH. 4. 3anuimre Ta0uIly mpo-
W3BOAHBIX W TpaBwia quddepennupoBanus. 5. Kakos anroputm uccienoBanus ¢GyHkun? 6. B yem otnu-
Yhe HaXOXK/EHUS YaCTHBIX TIPOU3BOIHBIX (DYHKIIMU HECKOJBKHUX TepeMeHHBIX? 7. KakoB mopsaok nerdcTBHid
NpY HaXOXKJICHAN HauOOJIBIIET0 W HAaMMEHbBIEro 3HauYeHHs: (YHKIMU JBYX MEPEMEHHBIX B 3aJJaHHOW 00Jia-
ctu.?

IIpakTHyeckoe 3ansiTHe Ne2.

HeomnpeaenenHslii uHTErpaj, onpeieiicHUe, CBONCTBa, TabJguIla OCHOBHBIX MHTerpaioB. [lonBeneHue mon
3Hak nuddepennuana. MaTerpupoanne o yactsaM. PanmonanbHbie qpoOu, ocHOBHEBIE moHATHS. [IpocTeii-
mue JpoOW, WX MHTErPUpOBaHKE. AINTOPUTM MHTETPUPOBAHUS paIlMOHANBHBIX npoOeil. MHTerpupoBanue
HUPpaMOHATBHBIX U TPUTOHOMETpHYeCKuX (PyHKIui. OnpeneneHHplii HHTErpal: ONpeesicHue, CBONCTBA,
¢dopmyna Herotona-JleitOHuma. ['eoMeTprdeckue MpiioKeHUs onpesesieHHoro naterpana. Juddepennn-
aIbHBIC YPaBHEHUS, OCHOBHBIC TIOHATHS, AU PepeHIMATbHBIC YPaBHEHHS 1-TO MOPSIKa C pa3AeleHHBIMU U
pasaesonUMHcs nepeMeHHsiMu. OHOpPOAHbIC U JInHElHHbIe nuddepeHranbHble YpaBHeHHs 1-ro mopsi-
ka. [luddepenimansusie ypasaeHust bepryiim. JInHelinble 01HOPOIHbIC AU PepeHIIHaTbHBIC YPABHEHUS 2-
TO TOPSIJIKA C TIOCTOSSHHBIMU KO3 duienTaMu. JInHeitHbIe HeoTHOPOIHbIE TU(dEpEeHITNAEHBIC YPABHEHUS
2-T0 TOPSIJIKA C TIOCTOSTHHBIMU KO3 UIIHEHTAMHU.

Lens: 1) Hayuntbcs HaXoAUTHh HEONPEAeNICHHBIH HHTETPall, IPUMEHITh METO 3aMEHBI IIEPEMEHHON 1 Me-
TOJl MHTETPUPOBaHUS MO dHacTsAM. 2) OCBOWUTh HMHTETPUPOBAHHME CHELUAIBHBIX KiaccoB (QyHKOHMHA. 3)
Hayuutbcst BBIYMCHATE ONpeAeseHHbIH uHTerpai. 5) HayuuTbecd NpUMEHATh T€OMETPUYECKUE MPUIIOKECHUS
ompeenieHHOro uHTerpaia. 6) Hayuutscs onpeaensats Tun AuQepeHInaIbsHOr0 YypaBHEHUs, BEIOUpaTh
croco0 ero peuieHus, penarb, 3aIiCchBasg OTBET B TpeOyemoi ¢popme
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3ananue 1 Haiitu HeonpeaeneHHbIe MHTETPAJIbI

L [x°dx 2 [xdx 3. [dx 4 [d(sinx) 5. [d(arcigx®) 6. [Vxdx 7. j% 8, dex
X X

10 [3"dx 11. j(xz +2x+3dx 13 [2vx - 3/xpx 14

3ag;aHI/Ie 2 Haiitu HEOMPEACJICHHBIC MHTCTPAJIbl, UCIIOJIb3YsS MCTO/] 3aMCHBI HepeMeHHOfI

J~ xdx J- xdx ,[ xdx I(5x+3)dx I xdx G.J x>dx

N x* +25 V3-x 2x* -5 V3 49x*?
3 X
'[ 3de2 j %33/5x* — 7dx jxcosszdx J );G?AX [ ax _[ e dx

7—4x X2 +6x+13 7 11X 12
J-(Zx—8)dx

J- _ cosqu J- In xdx J~ (3x 6)dx J- (x+3)dx J-

sin x—6sinx+12 7 x1—4Inx—In?x 2_4x+5 TAxP+2x+2 T Aax—x?

3aganuie 3 HailTu HeonpeaeaeHHbIE HHTErPaJibl, UCIIONIb3Ysl METOJ HHTETPUPOBAHUS 10 YaCTAM

J'xezxdx [ xarctgxax Iexsinxdx jln(x2+1)dx deX .[arcsmxdx je“costdx I&Inxdx

COs™ X
) arcsin x
Ix cos xdx J' Tirx dx jarctg\/ZX—ldx jcos(ln X)dx

3amanue 4 HTErpHpOBaTh CieNHaIbHbIE KJIACCHI q)yHKuHﬁ

X—ng _[X+2 dx J-3x2+2x+1 J~ J~x+1 J-x+§/7+6\/;
X—2 X3 —2x° (x+1)2(x2+1) \/_+\/_ M x(1-¥/x)
cos® xdx J- dx
sin® x

Jcos“xdx j5|n2xcos3xdx I
X 4 X

sin=cos® =
2 2

3ananue 5 Beraucnute onpeueneHHHﬁ HHTErpai

2
In*x " pA 1
I dx 4. J.sm\/;dx 5. _[ Z—dx
0 / 1 X 0 VX =X -1

3amanue 6 [loctpoiite Gurypy, orpaHMUEHHYIO 3aJaHHBIMH JIMHUSMH U BBIYMCIIUTE IUIOIIAAL 3TOH (DUTYPBI,
O6’beM (bl/ll"yp, HOJ'Iy‘leHHI)IX BpaH.[eHI/IeM BOprF KOOp)II/IHaTHLIX ocei/'L

1. y=(x-1% x=0; x=2; y=0. 4. 4x-D=y*; y=-1; (y=-1) x=2; x=5.
2. y=—X*+7x-6; x=2; x=4; y=0. 5.y=—X*; y+Xx+2=0,
.y=e% y=e"; x=1.

3ajaHue 7 Onpexnenuts THIB JU(QQEepeHINATBEHBIX YPaBHEHUH 1-To mopsaka W pemuTs ux. s Kakmoro
3ammcath 00IIIee perieHune.

x’y' +y=0, 6. 2y'\x =y, y@)=1 11. y —y=¢*
2. (14 y?)dx = (1+ x?)dy, 7.y =2/yInx, 12. xy’+y=|nx+1
3. (xy? + X)X+ (y—x’y)dy =0, 8 (1+y®)dx—xydy=0, 13.y +1 y 1
4. e¥(1+x?)dy —2x(1+e”)dx =0, 9.2,/ydx=dy 14. y' cosx—ysmx:sin 2X
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5. x+xy+y'(y+x)=0, 10. y'tgx—y =1 15y + Y
X X

3aganue 8 Onpenenuts TUIBL AUGPEPEHIUANBHBIX YPaBHEHUH 2-To MOpsAKa U pemuTh UX. s Kaxiaoro

3ammucaTh o0IIee pereHue.

1. y" -5y’ +4y =0, 7. y" —4y =8x° 13. y" -8y =0

2. y" +8y' +25y =0, 8. y" +3y’ =9x 14. yV +4y=0

3. y" —4y' +4y=0, 9.y +4y’ +5y=5x>-32x+5 15 4y" -3y’ —y=0

4. y" +2y' +5y=0, 10. y" +y'—2y = 6x? 16. y” —5y’ + 6y =13sin 3x
5. y" 5y’ +8y/ —4y =0, 11. y" +2y’ +y =g 17. y" + 4y =3sin 2x

6. yV —16y =0, 12. y' -2y =xe™ 18. y" +y = xcos x

[Iopsii0K BBINIOJTHEHUS: 1) MMPOYUTATh JICKIHUIO U PACCMOTPETh NPHUBCACHHLIC B JICKIIUN O6p33HI)I peuicHuA
SaHaHHﬁ; 2) BBITIOJIHATE 3aJaHUA IIPAKTUYCCKOT'O 3aHATUA aHAJIOTUYHO.

dopMa OTYCTHOCTH: BBIIOIHUTD 3aJIaHUC B TCTpaar U MMOKAa3aTh MPEIogaBaTero.

3ajaHus A7l CAMOCTOSATEIbHON paboThL:
Halit HeonpeeneHHble U ONPEACIICHHBIE UHTET PAJIbL

3x*dx 5+1In°x arcsin X + X
X(x? +D)"2dx [ (x+3)9(x* +6x—25)° dx | —————dx
'[ J / J.\/6+7xl° I X J. V1-x?

I/arcsinxdx J- dx f dx I cos 2xdx j dx j dx T dx
1-x° 2+3x—2x* "x?+6x+13 Y4+cos’2x x*-3 x*-3 9x°-3
1
dx

J

x* -3
-2
Ornpeenuts TUIBI TU(hepeHInaTbHBIX YPaBHEHUH U PEIIUTh uX. Il KaXKI0ro 3amucarh o0lee perieHne

2 2 2

1. 3X dx + 3y dy=0 Z.de+1+y dy=0 3. o —d—y:0 4.

X +5 y*+5 Vx2 +1 y xInx tgy

dx - ;jy _
1+x° y +1
5, Iny y = i 6. y' =2y’ +3y=e*cosx 7. y" -3y’ —10y =sin x+3cos x

y COS X

8.y -3y +2y=e*(x*+x) 9. y" -2y’ +2y=e*(2cos x—4xsinX)
10. y' +y=x+2e*y" -6y’ +8y =¢* +e*
KoHTponbHbIE BOIIPOCHI AJIs CAMOIIPOBEPKU
1. Hanmummre Tabnuiy u cBoiicTBa nHTETpasioB. 2. Kak BBHIMONHSETCS METOJ 3aMEHBI IIEPEMEHHOIN B MHTE-
rpane? 3) Hanumure hopMyily HHTErpupoBaHus 110 4acTsaM. 4) Kakue 0COOCHHOCTH METOja UHTETPUPOBa-
HUS TI0 YacTsM MOXHO Ha3BaTh? 5) Kakue cnernmanbHbie Kiacchl (GYHKUIUH BBIACSIOT MPH MHTETPUPOBA-
HUH? 6) UeMm OTIMUalOTCs HEONpeAeeHHbIH U onpeAeseHHbd uHTerpan? 7)Uro Ha3pIBaeTcsi KpUBOJIUHEMH-
Hol Tpanenuei? 8)Kak HaliT momans kpuBonuHelHoU Tpaneuuu. 9) [epeuncnure Tunsl quddepeHiu-
albHBIX ypaBHEHMI miepBoro mopska. 10). 3anuimiurte oOmMil BUI Kakaoro Tuma audQepeHImanibHbIx
ypaBHeHu# nepBoro nopsaka. 11). Kakoit cmoco0 pemieHusi COOTBETCTBYET KaKAOMY TUIY IU(QepeHn-
ANBHBIX YpaBHEHHUH TepBOro mopsiaka. 12). 3anummre GopMyIisl 1Jisi petieHus TudepeHnnalbHbIX ypaB-
HeHHui BTOporo mopsiaka. 13). Uro HaswiBaeTcs mauddepennpaipabiM ypaBaenuem? 14). Uro HazbiBaeTcs
o0muM pemeHreM au¢GpepeHInanbHbIX YpaBHEHHN?
OcHoBHas nuTeparypa

1. Iucemennsriid, JI. T. KoHcnekT Jekuuii mo Beiciieid MmaTtemaruke : mojiHbid kype / 1. T. [Mucemen-
HbIi . - 10-e u3n., ucmp. - M. AﬁPHC-HPECC, 2011. - 608 c.

2. Topnau, b. A. Matemarudeckuii ananu3: yueoHoe mocobue / b. A. 'opnau. - Cankrt-IletepOypr :
Jlanms, 2013. - 608 c. - (YueOHuKH 17151 By30B. CrienuanbHas JInTepaTypa).
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[JononHuTenpHas IuTeparypa

1. Janko, I1. E. Beiciias MaremaTrka B yrnpakHeHUsAX W 3agavax. B 2 4. Y.l :yuebHoe mocoOue s
By30B / I1. E. Jlanko, A. I'. ITomos, T.. KoxxepHukoBa. - 6-¢ uza. - M.: "Ounukc 21 Bek",: Briciuas mikona,
2003 - 304 c.

2. Iluckynos, H. C., Huddepenumansaoe u uaterpanpaoe ucurcienus. B 2 1. T.1-2 : yuebHoe moco-
oue uis By3oB / H. C. TTuckyHoB. - u3n. crepeotut. - M.: Uarerpain-IIpecc, 2003 - 2004. T.1. - 2003. - 415
c.

3. EmenpsnoBa, H.B. Maremaruka. UaTterpupoBanne QyHKIMK 0JHOM nepeMeHHOi: MeTtonnueckue
ykasanus/ H.B. EmenbsanoBa, A.A. I'oBopuna. — bparck: bpl'Y, 2010. — 65 c.

4. XXnmanosa E.B., HInukuna FO.A. OnpeneneHHBIA HHTETPAl M €T0 MPUIOKEHNT: MeToInIecKue
ykazanus. — bparck: BI'TY, 2004. — 71 c.

5. barunosa T.I'., bekuposa P.C., JIumyk E.B. Martemaruka: BBeenue B MaTeMaTHUECKHUN aHAIH3.
uddepennnansaoe ncuucienne: cOOpHUK 3ananuii u TectoB. YacTte1, 2. — bparck: M3x-Bo bpl'Y, 2014. —
83 c.

6. barunosa T.I'., bekuposa P.C., Jlumyxk E.B. Matemaruka Y.3: /luddepeHunanbabie ypaBHESHUS.
DYHKIINK HECKOJBFKHX TIEPEMEHHBIX: COOPHHUK 3a/1aHuil 1 TecToB.— bpatck: U3a-Bo bpl'VY, 2012. — 56 c.

9.2. MeroanuyecKue YKa3aHus M0 BbINOJHEHUI0O KOHTPOJILHOI padoThI

KonTtponbsHble paboThl MPEACTABISAIOT cO00 CIIOCOO MPOBEPKH 3HAHHUM CTYIEHTA, €r0 yMe-
HUW U MpeAroJiaraloT MUCbMEHHBIE OTBETHl Ha MOCTABJICEHHBIE BOMPOCHI, JTHUOO CaMOCTOSTEIbHOE
BBITIOJIHCHHUE TPAKTUYECKUX 3a/aHui. [1oAroToBKa K KOHTPOJBHBIM pabOTaM COCTOUT B OTBET-
CTBEHHOM BBITIOJIHEHUH BCEX JIOMAIIHUX 3aJaHU 10 JUCUUILTUHE U CAMOCTOATEILHOU MpopadboTKe
OCHOBHOM M JIOMOJIHUTEIBLHOM JINTEPATYpPHI, a TaK K€ PEKOMEHTYEMbIX HCTOYHUKOB.

Haubonee npoayKkTUBHOM sIBIIsSIETCSl caMOCTOsITeNIbHAsA paboTa B OMOIHOTEKE, T/Ie TOCTYITHBI
OCHOBHBIE U JIOTIOJIHUTEIbHBIC MIEUYATHBIE U 3JIEKTPOHHBIC HICTOYHUKH.

[Ipy BHINOTHEHUH MPHUBEICHHBIX BBIIIE PEKOMEHJAIMN MOATOTOBKA K 3a4eTy U IK3aMEHY
CBEJIETCSI K MOBTOPEHUIO M3YyYEHHOTO W COBEPIICHCTBOBAHHUIO HABBIKOB NMPUMEHEHHS TEOpPETHYE-
CKUX TOJIOKEHUH U Pa3IMYHBIX METOJIOB PEIICHUs K CTAHAAPTHBIM U HECTAHAPTHBIM 33IaHUSIM.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTOJIb3YEMBbIX ITPU
OCYHIECTBJIEHUU OBPA30BATEJIBHOI'O NPOLECCA IO JUCHUIITIMHE

Microsoft Imagine Premium,

OC Windows 7 Professional,

Microsoft Office 2007 Russian Academic OPENNoLevel,
Kaspersky Security.

11. OMACAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOMN
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenosanue Ilepeuens ocnosnozo
3auaAmun Ne JIk,I13
Tk 173, #p, CP...) ayoumopuu 0bopyoosanus
1 2 3 4
JIk JlexnmonHas - NeNe 1-35
I13 JlexmonHnas - NeNe 1-2
KD JlexknimoHHas -
CP 431 10-TIK i5-2500/H67/4Gb -
(monutop TFT19 Samsung);
npuatepHPLaserJetP2055D
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 MPOBEJEHUSI
IMNPOME/XKYTOYHOU ATTECTAIIUU OBYUYAIOIIIUXCS MO JUCIHUIIIIMHE

1. Onucanue GpoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne DJieMeHT 20C
KoMIIe- Pasnen Tema
KOMTIIETeHIINH
TEeHIUH
= 1.1 ®OyHKWs, OCHOBHBIE TOHATHS, | VHAMBUIyanbHOE 3a1aHHE
% crnocoObl 3a1aHus, Tpenen (yHk- | OK3aMCHAUMOHHBIH OHIeT
o UM, MaTeMaTHYECKHE Heolpee-
E JICHHOCTH M UX PACKPBITHE.
§ 0 1.2 beckoneuno mazble (yHkiuM, | MHAMBUAYanbHOE 3a/1aHue
g 5 UX CpaBHeHHue, 1-if u 2-if 3ameua- | DK3aMCHAIMOHHEIN OHICT
= 5 TEJIbHBIC TIPECIbI, TAOIHIA YKBU-
= BAJICHTHOCTEMN U €€ NPUMEHEHHUE.
:3")( 1.3 O mHOCTOpOHHHE TIpenenbl, He- | MHauBuayanbHOE 3a1aH1e
M IPEPHIBHOCT (QYHKIMH. ACHMNTO- | DK3aMCHAMOHHBI OHIIeT
— ThI Tpaduika QyHKINH.
2.1 3anmaun, nmpuBOIAIIME K TOHS- | NHIMBHYATBHOE 3a/[aHUe
THIO TpoU3BOAHON. IIpousBoaHas | OK3aMCHAIMOHHEIN OHIIeT
(GyHKUIWH, ompenesieHHe, TreoMeT-
PUYECKUNA U MEXAHUYECKUM CMBICI
MPOU3BOAHOM,
CrocoGHOCTS oCy- 2.2 IlpaBuna zm(p(bepenunposa: NunusunyansHoe 3azianue
IIIECTBIIAT C60p, HUA, HpOI/I3BOI[Haﬂ CJIOKHOU SKSaMeHaHI/IOHHHI/I 6I/IJ'ICT
AHATH3M 06PAGOTKY ¢dbyHKIMY, TabnuIa MPOU3BOAHBIX
JNAHHBIX, HEOBXO- OCHOBHBIX 3JIEMEHTApHBIX (DYHK-
OIIK-2 LIUH.

JIMMBIX JUIS peliie-
HUS TIpodeccro-
HaJIBHBIX 3aJ1a4

2. TuddepeHnmanbHOE UCUUCTICHHUE

2.3 TlpousBojaHbIE BBICIIUX IIO-
PSIIKOB.

WupuBuayansHoOe 3aaHue
OK3aMeHAIMOHHBIH OUJIET

2.4 OcHoBHble TeopeMbl Iudde-
PEHIIAIBHOTO HCUUCIICHUS

WupuBuyanpHOE 3a1aHme
DK3aMeHaMOHHBIN OMITeT

2.5 HeoOxoauMeie U TOCTATOYHBIE
YCIIOBHSI MOHOTOHHOCTH U 93KC-
TpeMyMa GYHKIUH

WupuBuyanpHOE 3a1aHme
DK3aMeHaMOHHBIA OUIIeT

2.6 BrImykIOCTh, BOTHYTOCTB,
TOYKM meperuda rpapuxa (yHK-
IHH.

WupuBuayanpHOE 3a1aHue
DK3aMeHallMOHHBIA OUIET

2.7Anroputm WICCIIETOBaHUSA
(YHKLINH ¥ IOCTPOEHHE MakKeTa ee
rpaduka.

WNupuBuayansHOe 3aaHue
DK3aMeHallMOHHBIN OUIET

2.8 ®OyHKIMHM, 3aJaHHBIC HESIBHO.
Kpusele 2-ro mopsaka: OKpyX-
HOCTB, 3JUIMIIC, THIlepOona, mapa-
Ooua.

NupuBuayansHOe 3aaHue
DK3aMeHAIMOHHBIH OUJIET
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3.1 OyHKIMH HECKOJBKUX Tepe-

NunuBuayansHOE 3a/1aHNE

1 kv

z MEHHBIX, OCHOBHBIE MOHSTHS, 00- | JK3aMCHALMOHHbIH Guiet

% JIACTh OTIpPE/IETICHHs, TeOMeTpHYe-

= CKHU CMBICI.

=

S

~

Q

(D)

=

)

s % 3.2 Yacrable npousBoansle 1-ro n | MHauBuayanbHoe 3a1anue

= é 2-ro nopsaka, Haubomemee u DK3aMeHaIMOHHBIA OnIeT

5’ g HauMEHbINlee 3HAYCHUE (YHKIIUU

o S IIBYX TIEpEMEHHBIX B 00JIaCTH.
4.1 HeonpeneneHublii wuHTerpan, | UnaueuayanbHoe 3a1aHue
onpejiefieHHe, CBOICTBA, TabmuIa | JOK3aMCHALMOHHBIN GriieT
OCHOBHBIX HHTETPAJIOB.

u=

S 4.2 OCHOBHbBIC METOIbI MHTEIPHU- | MHIMBHIyanbHOE 3aJaHKeE

= pOBaHMA: IO YacTsAM U MOJCTaHOB- OK3aMCHAIIMOHHBIN OHIeT

qi KO¥.

2 4.3 PanmonanbHbIe ApoOU, OCHOB- | MHIUMBHYyaNbHOE 33/1aHKe

= Hele nouaTus. IlpocTeiimue apo- | OK3aMCHAMOHHEIH OHteT

= OW, WX MHTErPUPOBAHUE. AJITO-

f; PUTM  HMHTETPUPOBAHHUS  pallvo-

4. NnTerpupoBanue QyHKITH

HaJBHBIX ApoOei.

4.4 HuTerpupoBaHHE HEKOTOPHIX
HpPaLOHAIBHBIX U TPUTOHOMET-
puuecKux GYHKIUH.

WupuBuyanpHOE 3a1aHMe
DK3aMeHaIlMOHHBIN OHIET

45 OrmpeneneHHbId  HWHTETPa:
olpesielieHne, CBOMCTBa, GopMmyra
Hrrorona-Jleiibuunia, METOILI WH-
TErPUPOBAHUSL.

WnpuBuayansHOE 3aaHne
DK3aMeHaIlMOHHBIN OHIET

4.6 T'eomerprueckre TPUIIOKEHHS
OIIPE/ICIIEHHOT0 MHTETpaa.

WupuBuayansHoe 3aaHue
DK3aMeHaAI[HOHHBIH OuIeT

5. luddepennmansHubie ypaBHEHUS

5.1 [uddepenunansupie ypaBHe-
HUS, OCHOBHBIE TIOHATHUSA, AuQde-
pEeHIMANBHBIE YpaBHEHUs 1-T0 10-
psiika ¢ pa3feleHHbBIMU U pasje-
JSTFOIMMUCS TIEPEMEHHBIMH.

WupuBuayansHoe 3aaHue
DK3aMeHaMOHHBIA OUIIeT

5.2 OHOpOIHBIE U JINHEHHBIE
muddepeHnranbHble ypaBHEHUS
1-ro nopsiaka. Auddepenimans-
HbIe ypaBHEHUs bepHyIm.

WupuBuyanpHOE 3a1aHme
DK3aMeHaMOHHBIA OUIIeT

5.3 Teopust TUHEHHBIX OTHOPO-
HBIX IU(PepeHInaNbHBIX YpaBHe-
HUI 2-TO TIOPSIJIKA ¢ IOCTOSTHHBIMH
K03 UIHeHTaMH.

NunuBuayanbHOe 3aaHKe
DK3aMeHallMOHHBIA OUIET

5.4 Teopuss JIMHEWHBIX HEOIHO-
POIHBIX mddepeHnnanbHbIX
ypaBHEHUH 2-To MOpsiJIKa C IOCTO-
SIHHBIMHU KO3 QHUIIMEHTAMU.

WNupuBuayanbHOE 3ajaHue
DK3aMeHAIMOHHBIH OUJIET
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2. JK3aMeHallHOHHbIE BONPOCHI

Komnerennun New
Ne IK3AMEHAINMOHHBIE BOIIPOCHI | HaumeHo-
n/n K 1 cemecTp BaHHe
o Onpenenenne
pasaena
1 2 3 4 5
1. ®DyHKIMA, OCHOBHBIE MOHATHS, CHOCOOBI 0
3a/jaHusl, mpefen GyHKUMH, MaTeMaTHYeCKue | g
HEOMNPEJCICHHOCTH B UX PACKPHITHE. 3 E
2. beckoHeyHO Mainble (DYHKIHH, UX CpaBHE- § z
HUe, 1-i m 2-i 3aMevaTeNnbHBIC TPEICHEI, | m =
TabJMIa YKBUBAJIECHTHOCTEH W €€ NpUMeHe- | = %
HHE. E 2
3. O [HOCTOpOHHHME Tpenenbl, HEempephB- | R
HOCTB (DYHKIHMH. AcHMITOTE Tpaduka QyHK- | 2
[TUH. i
4. 3amayn, TPUBOJSIINE K MOHSITHIO MPOH3-
BomHOH. [IpomsBomHas (yHKINH, ompesere-
HHUE, TEOMETPUYECKHMII H MEXaHMYECKUU ®
CMBICJI IIPOU3BOAHOM, =
5. IlpaBuna muddepenumposanus, npous- | 2
CHoco6HOCTh OCYIIECTB- | BOIHASA CIOKHOM (QyHKIMH, Tabiauua npous- é’
nATh c6op, aHAMM3M 0Opa- | BOJHBIX OCHOBHBIX DJIEMEHTAPHBIX QYHKIMHA. | £
1. |OIIK-2| 6orky maHHbX, HeoOxoau- | 6. IIpon3BoHBIE BEICIIMX NOPSIKOB. 8
MbIX s peutenns npodec- | 7. OcHoBHbIE TeopeMbl JuddepeHInaIbHOro | 5
CHOHAJIbHBIX 33734 WCUUCIICHUSI §
8. HeoOxoauMble W JOCTaTOYHBIC YCIOBHSA | &
MOHOTOHHOCTH M 9KCTpeMyMa (QyHKLIUHU fg:
9. BbINYKJIOCTh, BOTHYTOCTh, TOUYKH MEPETH- g
0a rpaduka QyHKIHH. S
10. Anroput™m uccrnenoBanus (QpyHKIIMU U TI0- !
CTpOEHHE MaKeTa ee rpaduka. o
11. ®dynkun, 3aganHsle HesiBHO. Kpusble 2- |
rO TMOpS/IKA: OKPYKHOCTb, BIUIHIIC, THIEPOO- % 5
na, napabouia. b é
12. ®yHKIMM HECKOJNBKUX NEPEMEHHBIX, OC- = g
HOBHBIC TIOHATHS, O00JIACTH OIpEAeTICHUs, = 2,
F€OMETPUYECKUN CMBICIL E 2
13. YactHele mpowsBoAHble 1-r0 m 2-rO TO- 5~ E
psinka, HanGonblnee 1 HauMeHbIee 3Hade- =
HUe (DYHKIIMU JIBYX MEPEeMEHHBIX B 00JIaCTH. o
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Nem
HAUMeEHo-
BaHHe
pasaeJa

Ne Kommerenunu IK3AMEHALIMOHHBIE BOMTPOCHI

2 cemecTp

Kon Onpenesienne

1 2 3 4 5

1. ®yukuuu, 3agannsie HessBHO. KpuBbie 2-
TO TIOPSIIKA: OKPYXKHOCTb, 3JUTUIIC, THIEpOO-
J1a, mapabora.

2. OYHKUMHM HECKOJBKUX IEPEMEHHBIX,
OCHOBHBIC ITOHATHSA, 00JaCTh ONPEACICHHUS,
TeOMETPUYECKUN CMBICI.

3. YacrtHble npousBoaHbIE 1-T0 M 2-T0O MO-
psnka, Haubombiiee n HaMeHbIIIee 3HAUCHUE
(YHKITNH IBYX IepeMEHHBIX B 00JIaCTH.

1. ®yHKIUU HECKOJb-
KHX MEPEMEHHBIX

4. HeomnpeneneHHblii MHTErpai, Onpeaele-
HUE, CBOMCTBa, TaOJMIIa OCHOBHBIX HMHTEIpa-
JIOB.

5. OcCHOBHBIE METO/IBI HHTETPHPOBAHUSL: IO
YacTsIM U ITOJICTAHOBKOM.

6. PamuonanbHble IpOOU, OCHOBHBIC TTOHS-
tus. Ilpocreimme npoOW, WX WHTErpUpOBa-
HUE. AJTOPUTM HHTETPUPOBAHUS pAllHOHAb-
HBIX IpO0eii.

7. VHTerpupoBaHHEe HEKOTOPBIX HPPAIHO-
HAJILHBIX U TPUTOHOMETPUYECKUX (DYHKIIHH.
8. OmnpeneneHHbli HMHTErpal: OIpeEIe-
HUe, cBoiictBa, (opmyna  HproToHa-
JleiiOHMIIa, METOBI HHTETPUPOBAHNSI.

W oHOMI

CriocoOHOCTh  OCYIIECTB-
nATh cOOp, aHamm3u obpa-
1. |OIIK-2| 60TKy HaHHBIX, HEOOXOIH-
MBIX JUIS pelieHus npodec-
CHOHAITbHBIX 33724

WurerpupoBanue QpyHKIN

MEPEMEHHOU

2.

9. MuddepeHipanbuple  ypaBHEHHS, OC-
HOBHBIE MOHATHSA, AU PepeHIHAIbHbIE YpaB-
HEeHUs 1-To mopsijika ¢ pa3aeleHHBIMH U pas3-
JIENISIOIMMUCS] TEPEMEHHBIMHU.

10. Onuopoaubie u uHelHbIE U DepeH-
UaibHble ypaBHeHus 1-ro nopsaka. Judde-
peHIIMaANIbHBIE YpaBHeHHs bepHyuu.

11. Teopusi NHHEHHBIX OMXHOPOIHBIX H(-
(epeHIMaNbHBIX YpaBHEHUH 2-TO IMOpsAKa ¢
MOCTOSIHHBIMH KO3 pHIIeHTaMH.

12. Teopus  JMHEHHBIX  HEOIHOPOIHBIX
I epeHInANBHBIX YPaBHEHHH 2-TO HOpsiI-
Ka C IOCTOSTHHBIMH KO3 HUITEeHTaMU.

3. JuddepeHmanbHple ypaBHECHUS

3. OnucaHue Moka3arteJeil 1 KpUTepueB OLleHUBAHUSI KOMIIeTeHIUI

Iloka3zaTesn Ouenka Kpurepun
3HaTh CB0OOIHO M YBEPEHHO HaXOAMT JOCTOBEPHBIE HCTOUYHUKU
OIIK-2 nHpopManuy, onepupyeT NpeaocTaBIeHHOW HH(pOpMaIeH,
- BUZIBI U CIICIM(UKY HCTOYHHUKOB OTJIMYHO BJIaJIeeT HaBbIKaMM aHAIN3a U CHHTe3a HHpopma-
JIOCTOBEPHOI MaTeMaTU4eCKON 1M, 3HAaeT BCE OCHOBHBIE METO/BI PEIICHHs IPOdIIeM,
nHdopmanuy, (yueOHUKH, yueo- MpeyCMOTPEHHbIE Y4eOHOH MpOorpaMMOid, 3HaeT THITHYHBIC
HBIE TIOCOOMSI, KOHCTIEKTHI JIEKIIHH, OTAMYHO | OIHOKY M BO3MOXHBIC CIIOXKHOCTHU MPH PEIIICHUH TOM HITH

WHTEPHET, HayYHBIE CTATHH).

- OCHOBHBIC MaTeMaTHIECKHE TI0-
HATUS ¥ METOABI UCCIIEIOBAHMUSI,
0COOEHHOCTH WX MIPUMEHIUMOCTH B
pa3HBIX HAYYHBIX O0JIACTSX, CITe-
UKy MaTeMaTHueCcCKUX CUMBO-

WHOM MPOOJIeMBI ¥ CITIOCOOEH BRIOPATh U 3PPEKTUBHO pUMe-
HUTH aJICKBaTHBIA METOJ pEIIeHUs] KOHKPETHOM MPOOIEMBI
M yaeOHoM 3a1a4n. JIeMOHCTpUPYET Ha BHICOKOM YPOBHE
HaBBIKM BBHITIOJIHEHHS PACYETOB M BEIYUCICHHUNA. [ paMOTHO
WCTIONB3YET MPH 3TOM BO3MOXKHOCTH BBIYHCIHTEIBHBIX
YCTPOWCTB ¥ HHPOPMAITMOHHBIX TCXHOJIOTHIA.
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JIOB. B GonpmmHCTBE CiTydaeB criOCOOEH BBISIBUTH TOCTOBEPHBIE
YMmernb WCTOYHHMKU MH(pOPMaIHH, 00paboTaTh, aHaIN3UPOBATh U
OIIK-2 CHHTE3MPOBAaTh NPEUIOKEHHYI0 HH(OpManuio, BEIOpaTh Me-
- OCYIIECTBIIATH LIeJICHAIPABICH- TOJ] pelieHus! poOIeMBbI M peIuTh ee. Jlomyckaer eTuHnY-
HBII TIOUCK MaTeMaTU4eCcKOil UH- Xopoio HBIE CEPhE3HbIC OLIMOKH B PEIICHUH MTPOOJIEM, UCTIBITBIBAET
(hopmaIy; UCIONB30BATh Pa3Iny- CII0’)KHOCTH B PEJIKO BCTPEUAIOIIUXCS UM CJIOKHBIX CIydasix
HBIE FICTOYHUKHN HH(POpPMAINX B pemeHus mpobieM, He 3HaeT TUITHYHBIX OIHOO0K ¥ BO3ZMOXK-
cBOEH paboTe; MPOBOIUTH aHAIN- HBIX CJIOKHOCTEH IPH PEeIIeHIH TON WM HHOU pOOIeMEI.
THYecKre 0030pHI HH(pOpMAITIH: JleMOHCTpHpYeT Ha JOCTATOYHOM yPOBHE HAaBBIKH BHITIOTHE-
CTPYKTYPHUPOBATh, MUHAMHU3HPO- HUS pacueToB M BEIYUCIEHHUH. V3penka Hermonb3yeT mpu 3TOM
BaTh, BBIICIIATH TIIABHOE, YCTAaHAB- BO3MOKHOCTH BEIYUCITUTENFHBIX YCTPOHCTB U MH(POpMAITH-
JIMBATH CBSI3U MEXKAY 0a30BBIMHU OHHBIX TEXHOJIOTHH.

3J€eMEHTaMHU. JomyckaeT omuOKH B ONpeACIICHAN TOCTOBEPHOCTH UCTOY-

- Ha OCHOBE HaiiIeHHOW nH(OpMa- HHUKOB MH(pOpManuy. /leMOHCTPUPYET Ha HU3KOM YPOBHE
IIMH BBIOMPATh ONTUMaJIbHBIN CITO- V0BJ1e- CHOCOOHOCTh MPUMEHSATh TEOPETUUECKHUE 3HAHUS K KOHKPEeT-
co0 pelreHns MaTeMaTHYeCKOi HOMY (haKTHYECKOMY MaTepuaily. B oTAelbHBIX Cilydasx cIo-
npoOJIeMbl WK 3a/1auy; aHATU3H- TBOpH- cO0CH NMPaBUIILHO PEIIaTh TOJBKO THIIMYHBIC, Hanboee ya-
POBATh MOJIyYCHHBIE PE3yIbTAThl U TEILHO CTO BCTpeYaroIuecs MpodIeMBbl, 3a/1a4i B KOHKPETHOH 00J1a-
JIeNaTh HA MX OCHOBE BBIBOJIEI. cTH. J[eMOHCTpUpPYET Ha HU3KOM YPOBHE HaBBIKH BBITIONHE-

- TPaMOTHO MIPUMEHITH OCHOBHBIC HUS pacueTOB U BEIYHCIICHUH.

MaTeMaTHIECKUE CHMBOIIBI, TIOHS-

THSL © METOMBI HCCIICOBAHUS.

Baagernp

OIIK-2

- Ipyu€MaMu BU3yaJn3aliuu nH-

(dhopMaru: mpeCTaBICHUE B BUIC

rpaduKoB, cxeM, TaOJIHII.

- TCXHUKaMHU BBINIOJIHEHUA pacuc-

TOB ¥ BBIYUCJICHU M, HABBIKAMU .
MaTeMATHUECKOH 0GPaGOTKH pe- Hecnoco6en ocyiiecTBIATh MOUCK HE0OX0auMoM HHpopma-
3YBTATOR M3MEPEHHMIl H BEITHCTE- Heyno- 11K, 00padaTeiBaTh HH(POpPMALINIO, HE UMEET HABBIKOB aHAJIH-
HYTH, IDE/ICTARIICHNA PE3yIIbTATOB BJIETBOPH- | 3a M CUHTE3a, HE 3HACT METOJOB PEIICHHS IPOOIIEM, 3a1ad, He
B TpeGyeMOoM BH. TeJIbHO MOJKET pelars mpo6neMsl, 3anaun. He BioameeT TeXHUKOM

- HaBBIKAMH PEIICHUS 33129 U3 BOITHCIICHIH.

pa3HBIX 00IacTeil MaTeMaTHKH.

- HaBbIKaMM HCIIOJIb30BAHUA HU3MEC-

PUTECIBbHBIX W BBIYUCIHUTCIIBHBIX

YCTPOICTB, nH(pOpMaMOHHBIX

TEXHOJIOTUH JUTA BBITIOJTHEHUSA pac-

Y€TOB, BI)I‘II/ICHeHI/Ii/’I, COCTaBJICHUA

n odopmileHUs pe3ynbTaTOB pe-

IICHUS 3a/1a4.

4. MeToau4yecKkue MaTepHaJibl, ONpeaesiolie NMPoueAypbl OLeHUBAHUS 3HAHUI,

yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTH

JucuuruinHa MaremaTuyeckuii aHaiau3 HarpaBlieHa Ha O3HAaKOMJIEHHE 00yJaroIuXxcs ¢ Me-
CTOM W POJIbI0 MaTEMAaTHKH B COBPEMEHHOM MHUpPE, MHPOBOH KYJIbTYpPE U HCTOPUH; HA MOTyYCHHE
TEOPETUYECKUX 3HAHUM M NMPAKTHUECKUX HABBIKOB MPUMEHEHUS CUCTEMBbI (pyH/IaMEHTaJIbHBIX Ma-
TEMAaTUYECKUX 3HAHUH JUTs HIeHTH(GHUKAINHY, (OPMYIUPOBAHUS U PEIICHUS TEXHOJIOTUIECKUX TIPO-
6J1eM J1ec03aroTOBUTENBHBIX U JiepeBonepepadaThIBAIONINX MPOU3BOCTB, @ TAKXKE OCYILECTBICHUS
MIOWCKa, XpaHeHHs, 00pabOTKH U aHaM3a WHGOPMAIIMN U3 PA3ITUYHBIX UCTOYHUKOB H TPE/ICTaBIIE-
HUS €€ B COOTBETCTBYIOIIEM BUJAE U Ui UX JalbHEHIIEro MCIOJIb30BaHUS B NMPAKTUUYECKOU Jes-
TEJIBHOCTH.

W3yuenne qucuuiuiMabl MaTeMaTHUeCKUi aHaIu3 MpelycMaTprUBaeT:

— JICKIUH,

— NPaKTUYECKHE 3aHATHS,

— KOHTPOJIbHBIE paboTHI,

— CaMOCTOSITETILHYIO PadoTYy.

Jist hpuKcupoBaHMs YCIIEIIHOCTHA 00y4YeHHS MTPEeIyCMaTpUBACTCS ABa SK3aMEHa.
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B xome ocBoenus pazaenoB 1 «BeaeHue B mMaTeMaTH4eCKUW aHAu3y, 2. «Jluddepenun-
anbHOE HCYHCIeHUue», 3 «DyHKINHU HECKOIbKUX MEPEMEHHBIX» OO0YyYaroluecs JOJDKHBI YSICHUTh
UJer MaTeMaTUYeCKOro aHajln3a U MPUMEHEHUSI MEeTOJJOB TEOPHH IPEIEIOB B pEUICHUH 3aa4 Mpo-
(beccrnoHaTbHON MPAKTUKH.

B xonme ocBoenmsi pasnenoB 4 «MHTerpupoBaHue (GyHKIMA OIHOW IEpEMEHHONW» U 5.
«duddepennmansupie ypaBHEHUD» 00yYarolIuecss OCBAaMBAIOT OCHOBHBIC MPUEMbI U METOMBI I1O-
CTPOCHHS U aHaJIN3a JUHAMUYECKUX MOJENeH.

OOyJarommMcss HEOOXOAMMO OBJIAJIETh HABBIKAMU W YMEHUSMH TPUMEHEHHUS W3YYCHHBIX
METOJIOB JUIsl pa3paboTKU U peanu3aluu MNpodeccHoHabHO OPHUEHTUPOBAHHBIX MPOEKTOB B
MOCIIEAYIONEH y4eOHOM IeATeTbHOCTH.

B nponecce nzyueHus AUCHMILTUHBI PEKOMEHAYETCSl Ha TIEpPBOM dTane 00paTUTh BHUMaHUE
Ha cienu(UKy MaTEMaTHIECKUX TEKCTOB M YMEHHE BEIOMPATh METOBI PEIICHUS PA3IMYHBIX 3a/1a4.

OBnazneHue KIOYEBHIMU MOHATUSMU SIBJISIETCSI OCHOBOW yCBOEHHSI Y4eOHOTO MarepHualia 1o
JTUCITUTLTAHE.

[Ipu moaroroBke K 3k3aMeHy 0co00€ BHMMaHHE HEOOXOAMMO YAETUTh PEKOMEHIALUsAM U
3aMeUYaHUsIM TPEIoIaBaTeNicH, BeIYIIUX ayAUTOPHBIC 3aHATHUS 10 JUCIHILTAHE

B mporecce npoBeaeHus] MPakTUUECKUX 3aHATHA MPOUCXOAMUT 3aKperuieHue 3HaHui, (op-
MHUPOBAaHNE YMCHHI ¥ HABBIKOB MPUMEHEHUS PA3IMYHBIX METOJIOB PEIICHUS CTAHIAPTHBIX MaTeMa-
TUYECKUX CUTYyalLUH.

CamocrosTenbHyo paboTy HEOOX0IUMO HAYMHATh C YTCHUS JICKIIUN U YYCOHUKOB.

B nporuiecce koHCYNnbTaIIMK C MpernoaaBaTeieM 00yJaroluiics BbISICHSIET HaTU4IKe POOEIoB
B 3HAHUSX ¥ CIIOCO0AX PEIICHUS Pa3HBIX CHTYAIIHH.

PaGota c nuteparypoil sBiseTCS BAKHEUIIUM 3JIEMEHTOM B MOJYYEHUH 3HAHUNA MO TUCIIH-
wHe. [Ipexae Bcero, HEOOXOAMMO BOCIIOIB30BATHCS CIIMCKOM PEKOMEHIYEMOM I10 JTaHHOU JHC-
UIUIMHE TUTepaTypoil. JlomoaHUTeIbHbIE CBEICHUS M0 U3y4YaeMbIM T€MaM MOXHO HaWTH B IEPHO-
nuyeckoi neyatu u MIHTepHere.

[IpenycMoTpeHO MpOBEACHHE ayIUTOPHBIX 3aHATUN B BUAE Pa3HOOOPA3HBIX TPEHUHTOB U
CUTYyaIni OOIIEHUs B COYETAaHUH C BHEAYIUTOPHOU pabOTOM.
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Ipunoxenne 2

AHHOTANMUA
padoueil mporpaMMbl JUCHMILIMHBI
MarteMaTHYeCKHH aHAJIN3

1. Heab u 32124y AUCHUTLTHHBI

Lenpro M3yyeHus AUCIUIUIMHBI SBISETCSA: 3HAKOMCTBO OOYYAIOIIMXCS C MECTOM U POJIbIO
MaTeMaTHUYeCKOI0 aHallu3a B COBPEMEHHOM MHpEe, MUPOBOM KyJIbType U UCTOpUU; GOPMUPOBAHHE
JUYHOCTH O0YYarONINXCs, PA3BUTHE UX MHTEIUICKTAa M CIIOCOOHOCTEH K JIOTHYECKOMY U allTOPUTMHU-
YECKOMY MBILUICHHUIO.

OOy4eHre OCHOBHBIM MaTEeMAaTUYECKUM METOaM MPECIIeIyeT 1elb PA3BUTHS CIOCOOHOCTEH
NPUMEHSTh CUCTeMY (yH/IaMEHTAJIbHBIX MaTEeMAaTHUECKUX 3HAHWM Ui uiaeHTHUQUKauu, Gopmy-
JUPOBAHUS U PEUICHHS] YKOHOMHYECKUX MPOOIJIeM, a TaKKe OCYIIECTBIAThH MMOUCK, XpaHeHue, oopa-
00TKY ¥ aHanu3 UHPOPMAIIMK U3 PA3TUYHBIX HCTOYHUKOB U MPEJICTABIATh €€ B COOTBETCTBYIOLIEM
BUJIC

3amaun U3y4eHUs AUCHUILTUHBI COCTOSIT B TOM, UTOOBI Ha IpUMEpax MaTeMaTUYECKUX II0-
HATUA U METOJIOB MPOJIEMOHCTPUPOBATH OOYUAIOIIMMCS JACHCTBHE 3aKOHOB MaTEPHAIILHOTO MUPA,
CYITHOCTh HAay4HOTO MOJXO0Ja, CHEHU(PHUKY MATEeMAaTUYECKOrO0 aHalu3a U €ro pojib B HAy4YHO-
TEXHHYECKOM Iporpecce, a Takke co3naTh (yHIAMEHT MaTeMaTHdecKoro oOpa3oBaHUs, HEOOXO-
JTUMBINA I pa3BUTUS TPO(GECCHOHATIBHBIX KOMIIETCHUIUN U ISl U3yYCHHSI MOCIEIYIOINUX AUCIU-
TUJTHH.

2. CTpyKTypa IHCHHUIIHHBI

2.1 Pacripenenienue TpyIOEMKOCTH IO OTACIBHBIM BHJIAM yYCOHBIX 3aHSITHIA, BKIIOYAs CaMOCTOS-
TenbHYIO padoty: JIk.-12 gac., [13-16 gac.; CP-211 ygac.

OO61mas TpyA0eMKOCTh AUCHHUTUIMHBI COCTaBISIET 252 Yaca, / 3a4eTHBIX €IUHUI]

2.2 OCHOBHBIC pa3/IeITbl TUCITUATUTHHEL:

BBenenne B MaTeMaTHUEeCKUM aHAIIN3.
JuddepennunanbHOe HCUHUCITECHUE.

@DHKIMU HECKOJIBKUX MEPEMEHHBIX.
WuTerpupoBanue GpyHKIMHA 01HON IEpEMEHHOM.
JuddepeHunanbHble ypaBHEHUS.

arONE

3. [lnanupyembie pe3yJbTaThl 00yueHUs (MepeuyeHb KOMIeTeHIIUI)
[Tponecc n3yyeHHs JUCUUIUIMHBI HAapaBieH Ha (pOpMUpPOBAHHE CIEAYIOLUINX KOMIIETCHIINI:
OIIK-2 - CriocoOHOCTh OCYILECTBIATh cOOp, aHAIU3 U 00pabOTKY JaHHBIX, HEOOXOIUMBIX AJIs pe-
IIeHUs TPO(ECCHOHATBHBIX 33124

4. Buabl POMEKYTOYHOM aTTeCTALMM: 3a4€eT, SK3aMEH.
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IMpunoxenne 3

IIpomoxon 0 0ononnenusX u usMeHeHuAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy Mo JAUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpamMmy 1o AUCUUIIMHE BHOCATCS CJIEAYIONINE U3MEHEHUS:

[Tporoxon 3acemanus kadenpst Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

®OHJA ONEHOYHbBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUIIJIMHE

Onucanue ¢poHIA OLIEHOUYHBIX CPEACTB (ACMOPT)

Ne
KoMIIe-
TEHI U

DJieMeHT
KOMITETEH LU H

Paznen

Tema

POC

OIIK-2

CrocobHOCTE OCy-
HIECTBISATH cOOP,
aHanm3u 00paboTKy
JIaHHBIX, HE00XO0-
JUMBIX JIJIS petiie-
HUS TIpodeccro-
HAIILHBIX 33j1a4

1. BBenenue B MaTeMaTHYECKUH
aHaIu3

1.1 OyHKIMA, OCHOBHBIE MOHSITHSA,
crocoObl 3amaHud, Tpenen (yHK-
MY, MaTeMaTUYeCKHE Heolpee-
JICHHOCTH M UX PacKpbITHE.

Kontponsnas padora.

Tect

1.2 BeckoHeuHO Manble (QpyHKIHH,
WX cpaBHeHHWe, 1-it m 2-if 3aMeya-
TENbHBIE TPEAEIbl, TaOINIa SKBH-
BAJICHTHOCTEMN U €€ IPUMEHEHHUE.

KonrponbHas padora.

Tect

1.3 OpHOCTOpOHHME TIpenesbl, He-
NPEPBIBHOCTh (PYHKIUH. ACHMITO-
ThI rpaduka GpyHKIINN.

KonrponbHas padora.

Tect

2. luddepeHnmanbHOE UCUACICHHAE

2.1 3amaun, MPUBOIAIIKE K MTOHS-
TUIO npou3BogHOU. I[IpousBoaHas
(GyHKUIWH, OmpenesieHNe, TreoMeT-
PUYECKUNA U MEXaHUYECKUHA CMBICH
NPOU3BOAHOM,

KonrponsHas padora.

Tect

2.2 TlpaBuna muddepennupona-
HHs, TIPOM3BOAHAs  CJIOXKHOH
(dbyHKIIMH, TaOIMIIA TPOU3BOIHBIX
OCHOBHBIX 3JIEMEHTapHBIX (yHK-
HH.

KonrponbHas padora.

Tect

2.3 TlpousBojaHbIE BBICIIUX IIO-
PSIIKOB.

KonTtpomnsnas pabora.

Tect

2.4 OcHoBHble TeopeMbl audde-
PEHIMAILHOTO UCYUCIICHHUS

KonTtpomnsnas pabora.

Tect

2.5 HeoOxoauMble M JOCTATOYHEIE
YCIIOBHSI MOHOTOHHOCTH MW 9KC-
TpemyMa QYHKIHN

Konrponshas padora.

Tect

2.6 BeITyKIIOCTH, BOTHYTOCTb,
TOYKM meperuda rpapuxa (yHK-
IHH.

KonTtpomnsnas pabora.

Tect

2.7Anroputm WICCIIETOBAHUSA
(hyHKIIMH ¥ TIOCTPOSHHUE MaKeTa ee
rpaguxa.

Kontpomnsnas pabora.

Tect
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2.8 ®OyHKIMHM, 3aTaHHBIC HESIBHO.
Kpuseie 2-ro mopsiaka: OKpyX-
HOCTB, DJUTUIIC, THIEepOoIa, mapa-
6oma.

KoHnTponbHast paboTa.

Tect

3. OYHKIINY HECKOIb-
KHX TTePEMEHHBIX

3.1 OyHKIMH HECKOJBKUX Tepe-
MEHHBIX, OCHOBHBIE ITOHATHS, 00-
JIACTh OIpPEACNICHUs, TeOMETpHYe-
CKHI CMBICII.

Kontponsnas padora.

Tect

3.2 YacTHble pou3BOAHbIE 1-TO 1
2-ro mnopsaka, HauGospiiee u
HaVMEHbIIee 3HaueHHWE (YHKIHH
JBYX MEPEMEHHBIX B 001aCTH.

KonrponbHas padora.

Tect
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v

1 OIHOHM TIEpEMEHHOMN

4. UnTerpupoBanue QyHKITH

4.1 HeomnpeneneHHbI HHTErpad,
ompezeneHue, CBOUCTBa, TabuuIa
OCHOBHBIX HHTETPAJIOB.

KonrponbHas pabora.

Tect

4.2 OCHOBHBIE METOIBI HHTETPH-
POBaHU: 1O YacTsAM U HOACTaHOB-
KOM.

KonrponsHas padora.

Tect

4.3 PanmoHasnbHbIe ApoOH, OCHOB-
Hbele noHsTus. [Ipocreiiue apo-
0, UX UHTErpupoBaHue. AJro-
pUTM  HHTETPUPOBAHHUS  PaLHO-
HaJBHBIX ApoOei.

KonrponbHas padora.

Tect

4.4 HuTerpupoBaHHE HEKOTOPHIX
HppaLOHAIBHBIX U TPUTOHOMET-
pudecKuX GYHKIUH.

KonrponsHas padora.

Tect

4.5 OrmpeneneHHblii  MHTErpa:
orpesieNieHne, CBOicTBa, hopMyra
HrroTona-JIeiiOHuIIa, METOALI MH-
TErPUPOBAHUSL.

KonrponbHas padora.

Tect

4.6 T'eomeTprueckre MPUIOKEHUS
OIIPEe/IeIEHHOT 0 MHTETrpaa.

KonrponbHas padora.

Tect

5. luddepennmansHubie ypaBHEHU

5.1 JluddepennmansHpie ypaBHe-
HUS, OCHOBHBIC MOHATHSA, Audde-
pEeHIMAIBHBIE YpaBHEHUs 1-ro 1o-
pfiAKa c pasdeNeHHBIMU U pasje-
JISIIOIIMMHUCS] IEPEMEHHBIMHU.

KonrponsHas padora.

Tect

5.2 OHOpOIHBIC U JIMHEHHBIC
mudepeHnranbHbIe ypaBHEHIS
1-ro nopsnka. uddepenunans-
Hbl€ ypaBHeHUs bepHyiu.

KonTtponsnas pabora.

Tect

5.3 Teopust TUHEHHBIX OTHOPOJ-
HbIX Au(QepeHIHaIbHbIX YpaBHe-
HUH 2-T0 TOpsiIKa C TIOCTOSHHBIMU
ko3 PuLmeHTaMH.

KonrponsHas pabora.

Tect
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5.4 Teopus nuHeiHbIX HeomHo- | KonTponeHas padora. Tect
POIHBIX mddepeHmanbHbIX

YpaBHEHHH 2-T0 MOpsIIKa ¢ TOCTO-

STHHBIMH KOd(purrieHTamm.

2. Onucanue nmokasaresieil U KpuTepreB OLEHNBAHUS KOMIIETEH U

Tak Kak TeKyIuii KOHTPOJIb MPOBOIUTCS B (JOPME TECTUPOBAHMS U MIPEIHAZHAYECH JIJISl IPOBEPKU
3HaHUH CaMUMH 00YYaIOLIMMHUCS, TECT MOXKET ObITh 3aYTEH WM HE 3a4TeH. B nanpHeiimem o0yya-
IOLIIUECS] MOT'YT IOBTOPUTD MOMBITKU BBIIOJHUTH TECT IO TOM TeMe, re Oblin 00HapYKEeHbI Mpoode-

JIbI B €I'0 3HAHUAX.

HUH, IPEACTaBICHUS PE3yIbTaTOB
B TpeOyeMOM BHJIE.

- HaBBIKAMH PEIIeHNUS 3a/1a4 U3
pa3HbIX o0nacTelt MaTeMaTHKH.

- HaBBIKAMH HMCHOJIE30BaHUS U3Me-
PHUTEIBHBIX W BBIYMCINTEIBHBIX
YCTPOICTB, nH(pOpMaLMOHHBIX
TEXHOJIOTHH JUTS BBITIOJIHEHHUS! pac-

IHoka3zaTesn Onenka Kputepun
3Hatb CB0OOIHO M YBEPEHHO HAXOAMT JOCTOBEPHBIE HCTOUYHUKU
OIIK-2 HHPOPMALINH, OTIEPHPYET MPEIOCTaBICHHON HHPOpPMAaLIHEH,
- BUZBI U CIICIU(UKY HCTOYHHUKOB OTJIMYHO BJIaJICET HAaBBIKAMM aHAJIN3a U CHHTE3a HH(pOpMa-
JIOCTOBEPHOM MaTeMaTHIECKOH MM, 3HAET BCE OCHOBHBIC METOMBI PEIICHUS IPOOIIEM,
undopmanuy, (yueOHUKH, yueo- NpeyCMOTPEHHbIE Y4eOHOM NPOrpaMMOii, 3HaeT THITHYHBIE
HbIe TT0COOHS, KOHCTIEKTHI ek, | OTJIMYHO | OmMOKH U BO3MOXKHBIC CIIOKHOCTH TIPH PEIICHHH TON HITH
UHTEPHET, HayYHBIE CTATbH). MHOI po0IieMbl U criocoOeH BhIOpaTh 1 3 PEeKTUBHO MpHUMe-
- OCHOBHBIC MaTeMaTH4YeCKHe T0- HUTb aJI€KBaTHBIA METO/ PeLIeHNs KOHKPETHOH Npo6ieMbl
HATHS U METOJIbI HCCIICOBAHMUS, WM yueOHOH 3a1aunl. JIeMOHCTpUpPYeT Ha BBICOKOM YPOBHE
0COOCHHOCTH MX MPUMEHUMOCTH B HaBBIKU BBINOJIHEHHS PACUETOB U BBIYUCICHUN. [ paMOTHO
Pa3HBIX Hay4HBIX 00NIACTSX, CIIe- UCTIONB3YET MPU 3TOM BO3MOXHOCTH BBIYHCIHTEIBHBIX
UKy MaTeMaTHIECKUX CUMBO- YCTPOHUCTB M MH(POPMAIIOHHBIX TEXHOJIOTHH.
JIOB. B GonprmHCTBE CiTydaeB CIIOCOOEH BBISIBUTH JOCTOBEPHBIC
YMmern WCTOYHHMKY MH(POPMAIH, 00paboTaTh, aHAIU3NPOBATh U
OIIK-2 CHHTE3MPOBAaTh NPEIOKEHHYO HH(pOopManuio, BEIOpaTh Me-
- OCYILIECTBIISATH LICJICHAIPABIICH- TOJ] peLIeHUs POOJIEMBI B PEIIUTh ee. J{omycKaeT e TMHn-
HBII TIOUCK MaTeMaTU4eCcKOil UH- Xopoo HBIC CEPhE3HbIC OLIMOKH B PEIICHUH MTPOOIIEM, HCTIBITBIBACT
(hopManuy; UCTIOIB30BATh PA3INY- CII0’)KHOCTH B PEJIKO BCTPEUAIOIIHUXCS MM CJIOKHBIX CIydasix
Hbl€ NCTOYHUKH MH(OPMALIUH B peuieHust mpo0ieM, He 3HAeT TUIMYHBIX OIIMOOK U BO3MOXK-
cBOeH paboTe; MPOBOIUTH aHANIU- HBIX CJIOHOCTEH NP PEICHUH TOM WIN UHOW TPOOJIEMBI.
THUYECKHE 0030pbl HH(OpMALIUH: JleMOHCTpHpYeT Ha JOCTATOYHOM yPOBHE HABBIKH BHITIOTHE-
CTPYKTYPHPOBaTh, MUHIMH3HPO- HUS pacueToB U BBIUMCIEHHUH. V3penka HCIoNb3yeT PHU 3TOM
BaTb, BBIIEJISATH INIABHOE, YCTAHAB- BO3MO>KHOCTH BBIYHCIUTENBHBIX YCTPOUCTB M HHPOPMALIH-
JIMBAaTh CBSI3U MEXIY 0a30BBIMHU OHHBIX TEXHOJIOTHH.
JJIEMEHTaMHU. JlonyckaeT omMOKY B ONpeesIeHNH JOCTOBEPHOCTH HCTOY-
- Ha OCHOBE HalIeHHON MH(pOpMa- HHUKOB MH(pOpManuy. JleMOHCTPUPYET Ha HU3KOM YPOBHE
LMK BEIOMPATh ONITUMAJIBHBIN CIIO- Vv CIOCOOHOCTH NPUMEHSTH TEOPETUUECKHE 3HAHNS K KOHKPET-
€00 peleHns MaTeMaTHYeCKOH J10B.Ie- HOMY (haKTHYECKOMY MaTepHaily. B OTAelIbHBIX Citydasx cIo-
NPOOJIEMbl WIIX 33/1a4H; AHAIIM3H- TBopH- co0eH IPaBUIILHO PEIlaTh TOJIBKO THUIIMYHBIE, Hauboee va-
posats nonyueHnsie pesyasrarsiu | TEIBHO | or perheqarommecs npo6ieMbl, 3a1aun B KOHKPETHOI 061a-
Z1CJ1aTh Ha UX OCHOBC BBIBO/IbI. CTH. JIEMOHCTPUPYET HA HU3KOM YPOBHE HAaBBIKH BBITIOIHE-
- TPaMOTHO IIPUMEHSTh OCHOBHBIE HHSI PACUETOB M BHIYUCIICHHH.
MaTeMaTHYECKHUEe CHMBOJIBI, TIOHS-
THSI 1 METO/bI UCCIIEIOBAHMSI.
Baanernp
OIIK-22
- IpUeMaM¥ BU3yan3aluy UH-
(hopmaru: mpecTaBIeHUE B BUE
rpadMKoB, CXeM, TAOJIHII.
- TeXHUKaMH BBITIOJTHEHUS pacde- He cniocobeH ocymecTBiIATh MOUCK HE0OX0IMMOM HH(OpMa-
TOB W BBIYUCIICHUH, HABBIKAMH Heyno- e, 00pabaTeIBaTh MH(POPMAIIHIO, HE IMEeT HaBBIKOB aHAJIU-
MaTeMaTHIeCcKoi 00paboTKu pe- BJIETBOPHU- | 33 U CHHTE3a, HE 3HAET METOJ0B PELIECHUs IPOOIIEM, 3a]1a4, He
3yJIbTaTOB U3MEPEHUH U BBIUHUCIIE- TeJIbHO MOJKET pemaTh npobaeMsl, 3agaun. He BiageeT TEXHUKOH

BBIYHCIICHUI.
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YETOB, BBIYMCICHHH, COCTABICHUS
u odopmwieHHsT PE3YNIBTATOB pe-
LIEHUS 3a/a4.

32




@doHa TECTOBBIX 3aJaHUH
110 JUCLIUIIJIMHE
Bb1.b.5.1MaTtemaTn4ecKuii aHaJIN3

TEMATHYECKASA CTPYKTYPA TECTOB

N HaunmenoBanue paxena N
Tema 3aganus
pasaeaa 3aJJaHuA
PackpeiTie HeonpeaeneHHOCTe!
13 0
1 BBenenue B MaTeMaTHYeCKUH BHIIA 0
aHaJIu3
[IpumeHeHne SKBUBaJICHTHBIX
4-6 BEJTMYHUH [IPU BBIYUCICHUNU TIpe-
JIeTIOB
5 MuddepennuanbHoe ucuncie- 714 IpousBosHbie
' HUe
15-17 Tabnuna HeonpeIeIeHHbIX HHTE-
rpajioB
Ionsenenue nox 3uak audde-
18-20 peHImana, THTErpupoOBaHUE 1O
YacTsIM
21-99 WHTterpupoBaHue pannoHalIbHBIX
Jpobeit
23-24 WHTerpupoBanue TpUroHOMET-
4 HNurerpuposanue GpyHKumii PHMYECKUX BBIPAKEHHUI
! OTHOM HepeMeHHOI?i 2528 Brruucnenue onpenencHHOro
HHTerpaia
29-31 Haxoxxnenue miomanaen miocKux
uryp
39-34 HaxosxaeHne IiiH OyT II0OCKHX
KPHBBIX
35.37 Haxoxnenue 06beMOB Tel Bpa-
LICHHUS
38-40 HecoOcTBeHHBIH HHTETpa
41-46 BeIyrcieHre YacTHBIX IPOU3-
BOJIHBIX.
47-48 KacarenbHast IiI0CKOCTb M HOP-
3 DYHKIUM HECKOJBKUX Mepe- MaJlb K IOBEPXHOCTH
' MEHHBIX 49-52 Cxanstproe mosie. [Ipoussognas
10 HANpaBJIeHHIO. ['paiueHT
5355 DKcTpeMyM (YHKLIUH IBYX IIe-
PEMEHHBIX
56 YpaBHEHUs € Pa3ICIAIOIUMUCS
NepEeMEeHHBIMU
57-60 OpHOpOHBIE YpaBHEHUS
T depennuaipubie ypasne- 61-62 JluneliHble ypaBHEHUS
5. YpaBHEHUsI, 0Ty CKAIOIINE T10-
HUSA 63-64
HIDKEHHUE MTOpPsIIKa
Jluneiinsie quddepeHnmansHble
65-67 YPaBHEHHUS C IOCTOSIHHBIMH KO-
a¢ ¢punreHTaMn

TecToBble 3agaHua

3aganue 1. BeiOpath 0iMH BapHaHT OTBETA U3 MPEIJIOKEHHOTO MHOXKECTBA

2
. X°—4
lim——
X—2 —
Breraucants X—2
BapUaHTHI OTBETOB:
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1) 22 3)4 40

3agaHue 2. BHIOpATh OJIMH BapHAHT OTBETA U3 MPEIJIOKEHHOTO MHOYKECTBA
2
. 36—X
lim ——
X——6
BbIYuCIHTS X+6

BapUaHTBI OTBETOB!
1)© 2)-12 3)12 4)6

3aganmue 3. BEIOpATh OJMH BapHAHT OTBETA U3 MPEIOKEHHOTO MHOXKECTBA
2
. X°—=4x-12
lim——

2
X—6 — —
Breraucants X 3x—18
BapUaHTHI OTBETOB:

12 8 1
)= 2) =3 —-= 41
)18 )9)2)

3amanue 4. BEIOpaTh OJIMH BaApHAHT OTBETA U3 MPEIJI0KEHHOTO MHOXKECTBA

Ykaxure onpesencHle YKBUBAICHTHBIX OECKOHEUHO MaJIBIX MPH X—a
BapHUaHTHI OTBETOB:

. a(X . o(X

lim a) 1 lim alx) _ 0
1) 0= L) oy 2 BO) o) @)= BX) oy, 22 )

lim @ =00
o @)= F0) e B0

Sanaﬂne 5. BBI6paTL OJH BApHUAHT OTBCTA U3 NPCAJIOKCHHOTI'O MHOXKCCTBA

N « - ~
Kakwuie u3 BeIpakeHHI HEBEpHBIE: a)Sm X=X, npu X—>7 B) € -1= X, npu x—0 c)tg X= X, pu x—0 e)

X ~
e" =X oy X0
BapHUaHTHI OTBETOR:
I)B,c 2)aB 3)ace 4)B, e

3az[a1me 6. BBI6paTL OJVH BApHUAHT OTBETA U3 NPEAJIOKCHHOT'O MHOXKCECTBA

X ~ Ny~
Kaxue u3 Beipacenuii nesepusie: a) © = X npu x—0 B) SINX=X, pu X—>7

g WX=X x>0 e —1=X g, x>0

BapHaHTHI OTBETOB:
I)B,c 2)aB 3)ae 4)B,e

3aganue 7. B ueM cocToUT reoMeTpUUYECKUN CMBICI IPOU3BOIHOMN?
BapHaHTHI OTBETOB:

1) y’(Xo) - 5T0 yron HAK/IOHA KacaTeNbHOM K rpaduKy (yHkimu B Touke X,
2) y’(Xo) - 970 KacarenbHas K rpaduKy GyHKIHH B Touke X

2 o o
3) Y'(Xo) - 3TO TaHIreHC yria HakjoHa KacaTesbHOH K rpaduky GpyHkimm B Touke ¢ aberuccoit X

2
3amanne 8.. [log KakuM yriioMm KacarenbHasl, IPOBEIeHHAs K rpaduKy QpyHKINU y= X _ ¥ B Touke ¢ abciuccoil
2

Xg=2, epeceKaeT 0Ch OX»
BapUAHTBI OTBETOB!

1) 0° 2030° 345" 4 60° 5 90°

3anganne 9. Ykazath GopMysty i MPOU3B BTHOIHOM IpOOH:

! 14 12
u u'v+uv' u u'v—uv’ u uv' —u'v

H|l—|=——— 2T|—|=—F— 3 |- | =———
Y v Y v Y} v

3aganue 9. Berunciauts y,(O) , €CIIH y(X) = e3x_2

BapHUAHTBI OTBETOB!
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ne’ 2 %ez 3) 3e 4 —2e°

3ananme 10. KacarensHas, mpoBeneHHas K rpaduKy GyHKIHHA y(X) B Touke X, = -4, napasuiesIbHa OCH OoX.

Yemy paBHa y'(—4) ?
BapHAHTBI OTBETOB:

1) 0 2) 1 3)-4 4)mue cymecTByer

3apanue 11. Ilycts GyHKIMA y(X) BCIOJIy OIIpe/IelIcHa 1 y'(X) = (X + 1) (X — 2)2 (X — 4)3

Yka3aTh YUCIIO IKCTPEMYMOB 3TOU (YHKIIUU.
BapUaHTBI OTBETOB:
1) omque 2) nBa 3) Tpum 4) DKCTPEMYMOB HET

3ananme 12. Touka X, Ha3bIBacTCS KPUTHYECKOU U yHKIMU y(X) , €CIH
BapHaHTHI OTBETOB:

1) y'(XO) =0 2 y’(XO) =0 6o y'(XO) HE CyIIECTBYeT 3) y(XO) He ompeJieNneHa

Saganue 13. Eciu mis QyHKIHH y(X) TIPOU3BOIHAS y’(X) =— , TO

x> +16
BapUaHThl OTBETOB!
1) y(X) BCIOJIy YOBIBACT B 00IACTH ONPEACICHUS, 2) y(X) BCIOJIy BO3PACTACT B 00J1aCTH ONpPEICICHHS 3) y(x)

BCIOJTy TIOCTOSIHHA B OOJIACTH OTIPEIETEHUS
2

3ananue 14. Borucnuts npoussoanyo Gpynkun Y = — + 43/x 4+ cos1
X

BApUAHTBI OTBCTOB!

2 4 -6 4 _ —6
DY(X)=—+——=-sin1 2 V(X)=—+ —sinl 3 V(X)=—+
) Y'(X) a2y ) Y'(X) & T3 ) Y'(X) v

y’(X) — i 4 i
3x?  28/x

3az[alme 15. BbI6paTB OJHWH BAPpUAHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA

d x

2
Haiit uarerpan = X+ 4x+8
BapUaHTBl OTBETOB:

x+2 1 0r2)+2)

2 —arctg——+C
n In‘x +4x+8‘+C 2 2 9 2 3 4 |(x+2)-2

3ananne 16. BRIOpaTh OJMH BAPHAHT OTBETA U3 MPEIAJIOKSHHOTO MHOKECTBA

d x

02 . au o
Haiit uaterpan = X+ 2X+6
BAPHMAHTHI OTBETOB:

&) -5 f
(X+1)+\/_ 3 f

arctg —— x+1 +C

NG

In‘x2+2x+6‘+C 2
) 2)

3a11a1me 17. BI)I6paTL OJHWH BApUAHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA

J- d x
3
Haiitu unterpan (2 + 4X)
BapUaHThl OTBETOB:
2+4x)7 2+4x)7° 2+4x)7°
SR ol ' Y S G cA” SRR S o A%

+C 3
D 2 2 3 3 4 " In‘(2+4x) ‘+C

3a11aHne 18. BI)I6paTL OJHWH BApUAaHT OTBETA U3 MPEAJIOKCHHOTO MHOXKECTBA
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3 J'cosz X -sin x dx
I/ICHOHB?)yH METO IIOABCACHUS 110 3HAK ﬂI/I(l)q)epeHHI/IaHa, HauTu
BapUaAHTBI OTBETOB!

3 a2 3 3 3
Cos® X sin® X C0S” X C0S” X C0S” X
: +C -(-cosx)+C +C - +C
1y 3 2 2) 3 3 3 4) 3
3a11aHne 19 BLI6paTI> OJHWH BapUaHT OTBETA U3 NMPEAJIOKCHHOTO MHOKECTBA
tg *x dx
2
I/ICHOJ'HBy}I METOA MOABCACHU IO/ 3HAK z[H(b(bepeHuMana, HalTH cos” X
BapyaHTBI OTBETOB!:
tg°x tg°x
3 +C In‘COSZX‘-l-C - +C
1) 4tg°x+C 2 5 3) 2) 5
3a11aHne 20. BLI6paTI> OJHWH BapUaHT OTBETA U3 MPEIJIOKCHHOTO MHOKECTBA
In* x dx
Hcnonp3ys MeTon noaBeneHus o 3Hak audhepeHiuana, HailTu X
BApUAHTBI OTBCTOB!
In® x In® x 1
+C +C 2-—-Inx+C
1) Inx+C 2) 5 3) 3 4) X
3a):[a}me 21. BLI6paTB OJHWH BAPpUAHT OTBCTA U3 MPEAIIOKCHHOTO MHOKCCTBA
3x*+2
2
Haiitu nemryro gacte apoou 2x° -3
BapI/IaHTLI OTBCTOB.
3 2
1) 3 2) 2 3) 1 4) 3
3aganue 22. BEIOpaTh OJMH BaApUAHT OTBETA U3 MPEITI0KEHHOTO MHOXKECTBA
X% 43X+ 2
X% (x* +5x+7)
Ykaxure BepHOE Pa3IOKECHHE IPOOH
BapI/IaHTI:I OTBCTOB:
X?+3x+2 A+ B+ Cx+D X% +3 B Cx
= — _— _— =4 -
n X*(x* +5x+7) X x* x’+2x+5 2 X?(X* +2x+5)  x* Xx*+2x+5
x*+3 A B C
22 =t 2tz o ¢
3) X (X*+2x+5) x Xx° X" +2x+5
3a11a1me 22. BI)I6paTL OJHWH BApUAHT OTBETA U3 MPEAIIOKCHHOTO MHOKECTBA
2x +4
2 2
YKaxuTe BEpHOE pasiiokeHue aApoou X (2X + 5)
BApUAHTBI OTBETOB!
2x +4 A B C 2x +4 A B Cx+D
N I R viim v e toa s
l)x(2x +5) X x° 2x°+5 2)x(2x +5) X x° 2x°+5

2X +4 A Bx+C
- = 4
3) x*(2x* +5) x* 2x*+5

3a11aHne 23. BI)I6paTL OJHWH BApUAaHT OTBETA U3 MPEAJIOKCHHOTO MHOXKECTBA

H)
5 Ism X dx
Kakoii crtoco6 OPUMCHSACTCS U1 HAXOXKACHUSL HWHTETrpaia ?
BapHUAHTBI OTBETOB!



1) 3ameHa sinx=t 2) 3amMeHa cosx =t 3) moHWKEHUE CTEeNeHn 4) MHTETPUPOBAHHUE TI0 YACTIM

3aganue 24. BEIOpaTh OJMH BapUAHT OTBETA U3 MPEATI0KEHHOTO MHOXKECTBA
4.c0S X —Sin X
—dx

Z[J'DI HaXO0XJACHUA UHTETpaia COS X + GSIn X MPUMCHACTCA:
BapuaHTBI OTBETOB!:

X
ig—=z2
1) yHHMBepcasibHasE TPUTOHOMETPHYECKas! IT0JICTAHOBKA 2
2) MHTETPHPOBAHME TI0 YACTSIM 3) noacranoska QX = Z

3a11alme 25. BLI6paTL OJHWH BApUaHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA
.[sin7 X - c0s® x dx
Haiitu unrerpan
BapUAHTBI OTBETOB!
sin®x  sin®®x sin®x  sin*®x
- +C - + +C g 4
1) 8 10 2) 8 10 3) sin” x—sin” x+C

(uMeeTcs HedeTHAs CTETICHb)

3amanue 26. BEIOpaTh OJIMH BapUAHT OTBETA U3 MPEJIOKESHHOTO MHOXKECTBA

2

[ +1)dx
Brrancnmute 1
BapHaHThI OTBETOB:

19 19 17

)y 4 24 30 4 4

3ananme 27. BIOpATh OAMH BAPHAHT OTBETA U3 NPEAJIOKEHHOTO MHOXKECTBA
Kax Boirsimur ¢popmyna Herorona-Jleitonnna?
BapHaHTHI OTBETOB:

.Tf(x)dx:F(a)—F(b) Szi(fz(x)—fl(x))dx if(x)dx:F(b)—F(a)
1) a 2) a 3) a

if(x)dxs(b—a)-max f(x)
4) a

3ananmne 28. BRIOpaTh OJMH BAPHAHT OTBETA U3 MPEIJIOKSHHOTO MHOKECTBA

3
'[ V9 —x? dx
Bbrunciants 3

BapUAHTBI OTBETOB!

1) 0 2 Or 3) 4,57 4) 6r

3a11a1me 29. BI)I6paTL OJHWH BApUAHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA

X = 2cost
y y y =3sint
Haiiti nmomans Gurypsl, orpaHUueHHON 3JUTHIICOM
BAapUAHTBI OTBETOB!

1) 6 2) 67 3) 3 4) 27

3a11a1me 30. BI)I6paTB OJHWH BApUAHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA
2

y y . y=X"-4 . y=2x-4
Kakoit mHTETpan BeIpaXkaeT IIomaab GUTrypsl, OrpaHHYEHHOH mapabooi U IpSIMOH ?
BApUAHTBI OTBETOB!

2 2 2 2
'[(xz—Zx)dx j(2x—x2)dx J(x2—2x—4)dx '[(xz—2x+4)dx
1) 0 2) O 3) 0 4 0
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3a11a1me 31. BLIﬁpaTL OuH BapPIaHT OTBETA U3 HpeL[J'IO)KeHHOFO MHOXECTBA
X = 2cost
y . y =3sint
Haiiti rutomans Gurypsl, OrpaHIIeHHON JITUTICOM
BapI/IaHTLI OTBCTOB:
1) 6 2) 672' 3) 372' 4) 272'

3aganue 32. BRIOpaTh OMH BAPHAHT OTBETA U3 NPEAIIOKCHHOTO MHOKECTBA

o xakoii Gpopmyne HAXOIUTCS AMMHA AYTH KPUBOH y=y(X) OT TOYKH Aa, y(2)) JI0 TOUYKH B(b, y(b)) ?
BapHUaHTHl OTBETOB:
b

J.00-y,00dx  [f)dx=Fb)-F@  [y1+y'(x)dx
1) @ 2) 2 3) @

[VL+(y'(2))? dx
4) a

Sanaﬂne 33. BLI6paTB OJHWH BAPpUAHT OTBCTA U3 MPEAJIOKCHHOTO MHOKECTBA

X’ A(L,2)

Kaxko#i nHTETpas BeIpaXkaeT JIHHY IyTH apadoiibl y= OT TOYKH
BAapUAHTHI OTBETOB!

2 2 8 2
'|.2x2 dx J\/l+ 4x? dx J\/l+ 4x? dx I\/1+16x2 dx
2) 1

11 3) 2 4) 1

B(28),

J0 TOYKH

Sanaﬂne 34. BLI6paTB OJHWH BAPUAHT OTBCTA U3 MPEAJIOKCHHOTO MHOKECTBA

X’ A(L3)

Kako#i nHTETpas BepaXkaeT JIHMHY IYTH apadoiibl y= OT TOYKH
BAapUAHTHI OTBETOB!

3 3 9 3
'|.2x2 dx j\/1+ 4x? dx J\/1+16X2 dx I\/1+16x2 dx
2) 1

1)1 3) 3 4) 1

B(3,9)

J0 TOUYKH

3ananue 35. BoIOpaTh OJIMH BapHaHT OTBETA U3 NPEJIOKEHHOTO MHOXKECTBA
ITo kxako#t popmyie HaxoaUTCS 00BEM Tella BpAIICHUS ?
BapUaHTBl OTBETOB:

JO:00-y,00d¢ [ f()dx=F(b)-F(a) x| £2(x)dx
1) @ 2) 2 3)1) 2
[VL+(y'(2))? dx
4y a

3az[alme 36. BbI6paTB OJHWH BAPUAHT OTBETA U3 MPEJIOKCHHOTO MHOKECTBA

b
2
j;r -y “(Xx) dx
KakoB reomerpuueckuii cMbICI HHTETpana @ ?
BapHUaHTHI OTBETOB:
1) mepBooOpa3Has pyHkunMu 2) IwIoma s KpUBOJIMHEHHOH Tpanenuu
3) oObeM Tena BpalIeHus 4) nnvHA IyTU KPUBOM

3amanue 37. BEIOpaTh OJIMH BapUaHT OTBETA U3 NPEJIOKEHHOTO MHOXKECTBA
ITo xaxoit popmyre BeIIHCIsETCS 00BEM Tella BpammeHust BokpyT ocu OX?
BapUAHTBI OTBETOB!

b

ﬂifz(x)dx if(x)dx: F(b)-F(a) I./1+ y'(x) dx

2) 2 3) 2

[[CACESACHL:

4) a

1)
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3a11a1me 38 BLI6paTL OuH BapHaHT OTBETA U3 npeunomeHHoro MHO>XECTBaA
o0
dx

Brruncnnts HecOOCTBEHHBIN HHTETpAT ¢
BapHaHTHI OTBETOB:
1)0 2) pacxomutrcst  3) cxomutces 4) 1
3aganmue 39. BEIOpaTh OMH BaApHAHT OTBETA U3 MPEAIIOKCHHOTO MHOKECTBA
T dx
NG
BbIuucinTh HeCOOCTBEHHBIN UHTErpan L
BapHaHTHI OTBETOB:
1)0,25 2) pacxommrcst 3) cxomurcs 4) -0,25
3anganmne 40. BBIOpaTh OJIMH BAPUAHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA
Kakoii 13 HHTErpanoB Ha3bIBACTCS HECOOCTBEHHBIM?
BapHaHTHI OTBCTOR:

5 lodX 8
[(x=1)dx I— Ix3dx §xdx+ ydy
1) 21X g 0 4)c

3ananue 41. BbIOpaTh OJMH BapHaHT OTBETA U3 NMPEIJIOKEHHOTO MHOXKECTBA
YKaxuTe oInpenenacHe 4acCTHOU IIPOU3BOAHOM 110 X:
BapUaHTBI OTBETOB!

Z(X + AX) — z(X) Z(X+ AX) — z(x)

z, =lim z, = lim
1) x—0 AX 2) Ax—0 AX

T Z(X+Ax,y) —z(x, Y) 2 — lim Z(X+ AX, Yy + Ay) — 2(X, Y)
3) X Ax—0 AX 4) X Ax—0 AX

3ananue 42. BIOpaTh OAMH BAPHAHT OTBETA U3 NPEAJIOKEHHOTO MHOXKECTBA
0z
_ 2
T by Z=2Xxy+6Yy° +4x
BapHaHTHI OTBETOB:

1) 2y+4 2) 2y +12y+4 3) 2X+4 2) 2X+12y

yKa3aTb

3ananue 43. BEIOpaTh OJMH BaApUAHT OTBETA U3 MPEITI0KEHHOTO MHOXKECTBA

oz
7 =2xy +6Yy° +4x oy .

Junst pyHkumu yKa3aTb

BapUAHTBI OTBETOB!

1) 2y+4 2) 2y +12y +4 3) 2X+ 4 2) 2x+12y

3aganue 44. BEIOpaTh OJMH BapUAHT OTBETA U3 MPEATI0KEHHOTO MHOXKECTBA
n

— ¥
Jlis pynxmm £ =€ ykasars Bropyio npomssognyo oy, te. W
BapUaHThl OTBETOB:

y e, -xte g xte  , yte”

3aganue 45. BEIOpaTh OJMH BApUAHT OTBETA U3 MPEATI0KEHHOTO MHOXKECTBA

__x-2y "
Jlis pynx £ =€ yKa3aTh BTOPYIO NPOU3BOJHYIO M0 Y , T.€. 7!

BapUAHTBI OTBETOB!

l) ex—Zy 2) _2_ex—2y 3) _4.ex—2y 4) 4_ex—2y

3a11a1me 46. BI)I6paTL OJHWH BApUAHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA

Z =COS Xy ¢

Js dyHKImnm yKa3aTh BTOPYIO IIPOU3BOAHYIO 0 Y , T.e. Y !

BapUaHTBI OTBETOB!
H 2 a3 2 2
 —Xsinxy o —x'sinxy g —xCOsXy ) X“COSXY



3a11aHne 47. BI)I6paTL OJHWH BApUAaHT OTBETA U3 MPEAJIOKCHHOTO MHOXKECTBA

2 2
. X—y +2°=4
CocTaBbTe ypaBHEHHE KacaTeIbHON TNIOCKOCTH K TIOBEPXHOCTH B Touke M(1,1,2).

BapUaHTBI OTBETOB!

x-1 y-1 z-1 x-1 y-1 z-1

1)2x—y+4z:9 2) X+y+z=1 3 1 1 1 g 2 -1 4

33}13Hl/le 48. BI)I6paTI) OJHWH BAapUaHT OTBETA U3 MPEAJIOKCHHOTO MHOKECTBA

2 2
X“—yx +2°=4
CocraBbTe ypaBHEHHE HOPMaJM K MMOBEPXHOCTH B Touke M(1,1,2).
BapUaHThl OTBETOB:

x-1 y-1 z-2 x-1 y-1 z-2

py 1 -1 -4, 1 1 4 3)
x-1 y-1 z-2 X+1 y+1 z+2
1 -1 4 4 1 -1 4
3ananue 49. BEIOpaTh OJIMH BapUAHT OTBETA U3 MPEJIOKESHHOTO MHOXKECTBA
[ToBepxHOCTH 3a/1aHa ypaBHEHUEM O(x,y,2)=0 , TOUKa M (XO Yoo ZO) JISKUT Ha 3TOH MMOBepXHOCTH. UTo 3amaeT

ypaBHEHHUE

D5 (M) - (X=%) + @ (M) - (y = yo) + @, (M) (z2-2,) =0,

BapHUaHTHI OTBETOB:
l)rpagueHt

2) mpsMylo, MPOXOISILIYI0 Yepe3 TOUKy M, mapaiienbHyl0 HOBEPXHOCTH

3) mpsMyIo, IPOXOIAILIYIO Yepe3 TOUKy M, HepneHIUKYIIIPHYIO K TOBEPXHOCTH
4) xacaTenbHYIO INIOCKOCTh K TOBEPXHOCTH B TOUKe M

Sanaﬂne 50. BLI6paTB OJHWH BAPpUAHT OTBCTA U3 MPEAJIOKCHHOTO MHOKECTBA

M (X1 Yo Z) a(l,mn).

3amaHo cKalIpHOE MoJie u(xy,2) , TOUKa

M) _ g

OX
IlycTh . Torga B 1aHHOM HaIlpaBJIeHUH B Touke M nose
BapUAHTHI OTBETOB:
1) yosiBaeT 2) Bo3pactaeT 3) moctostHHO — 4) He yOBIBaeT  5) He BO3pacTaeT

U HallpaBJIeHHE

3aganue 51. BEIOpaTh OJMH BapUAHT OTBETA U3 MPETI0KEHHOTO MHOXKECTBA

U=x+2y*-3z

Brruuciute Npou3BOAHYIO MOJIS B Touke M(1,2,0) B HamipaBIeHUN

1 2 4
a[ 2 ]
CANHUYHOTI' O BeKTopa \/ﬁ \/ﬁ \/ﬂ
BapI/IaHTI:-I OTBCTOB.
2 29 16

1) Va1 2) mpon3BOAHAS B JaHHOM HAIPaBJICHWH HE CyIecTByeT 3) Va1 4) V21

3aganue 52. BEIOpaTh OJMH BapUAHT OTBETA U3 MPET0KEHHOTO MHOXKECTBA
gradu = (u,,u;,u;)
UYro yka3bIBaeT BEKTOp I'pajlieHTa yirzla
BapUaHThl OTBETOB:
1) HampaBneHwe, BAOIb KOTOPOTO I0JIE IIOCTOSIHHO ~ 2) JINHUH YPOBHA
3) HampaBieHHE HAMOOJBIIETO H3MEHEHUS OIS 4) CKaJIIpHOE TI0Ie

3aganue 53. BEIOpaTh OJMH BapUAHT OTBETA U3 MPEATI0KEHHOTO MHOXKECTBA

(X1 ¥o) 2(x,y) > 2(Xy: ¥o)

X o
Ecmu JUIA BCEX TOYCK ( ! y) N3 HEKOTOPOU OKPECTHOCTU TOYKHU BEPHO , TO TOYKa

(X9, o)

BapHaHTHI OTBETOB:
1) sBisieTca TOUKOM MUHUMYyMa
2) sBIseTCs TOUKON MakcUMyMa

3) sBSEeTCS MUHUMYMOM () YHKIIMA Z(X1 y)
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4) sBisieTcst HEOOXOJUMBIM YCIIOBUEM DKCTpEMyMa

3a11aHne 54. BI)I6paTL OJHWH BApUAaHT OTBETA U3 MPEAJIOKCHHOTO MHOXKECTBA

7=2(xy) A=z 25, (2 )* =0
Jana pynkuns . Ycnosue

BapHaHTHI OTBETOB:

1) IOCTaTOYHBIM IS CYLIECTBOBAHMS SKCTPEMyMa

2) HeOOXOOMMBIM ISl CYIIECTBOBAaHUS SKCTPEMyMa

3) HEoOXOAMMBIM H JOCTATOYHBIM JUIS CYLIECTBOBAHHS SKCTPEMyMa

4) Takas cucTeMa BCera He UMeeT peleHUH

SIBJISICTCA

3amanue 55. BEIOpaTh OJMH BapUaHT OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA
4 —
2, =0
!
z=17(x z, =0
Jana ¢pyHKUINSA ( ’ y) . YcnoBue y SIBIISIETCS
BapUaHTHI OTBETOB:
1) HeOOXOJMMBIM M JOCTATOYHBIM IS CYIIIECTBOBAHHS SKCTPEMyMa
2) HeOOXOUMBIM ISl CYIIECTBOBAHUS 3KCTPEMyMa
3) AOCTaTOYHBIM IS CYIIECTBOBAHHUSA 3KCTPEMyMa
4) Takas cucTeMa BCeTrJa He UMeeT pelleHHH

3ananue 56. BIOpaTh OMH BAPHAHT OTBETA U3 NPEAJIOKEHHOTO MHOXKECTBA
Kaxkue u3 nansbix quddepeHnnanbHbIX YpaBHEHUH SBISIOTCS AU GepeHInaIbHBIMU YPAaBHEHUSIMHU C Pa3IeIIsFOLIM H-
Csl IepeMEHHBIMA?

BApUAHTBI OTBCTOB!
X

, e , X+Y
y=—"s Y=
1) X(y+2) o Xy g x(x+Ddx+y*xdy=0 , (x—y*)dy+xdx=0

3amanue 57. BEIOpaTh OJMH BapHaHT OTBETA U3 NMPEJIOKEHHOTO MHOXKECTBA
Kaxkue u3 nansbix quddepeHnnanbHbIX YpaBHEHUH SBISIOTCS AU GepeHInaIbHBIMI YPAaBHEHUSIMHU C Pa3IesIsIFOLIM H-
Cs IepEeMEHHBIMU?
BapHaHTHI OTBETOB:
e* , XT+X

2y =—— y' =
l)y+ =1 2)(x—?)xz)lnydy+y2xdx:0 3) (x+x?)dx + yxdy =0 2 Xy

3ananne 58. BRIOpaTh OJMH BAPHAHT OTBETA U3 MPEIJIOKSHHOTO MHOKECTBA

4 _—
Hatit obmiee pemenue qudQepeHnanbHOTO YpaBHEHHAS y'+2xy =0
BapHaHTHI OTBETOB:

1
1) y:Ce‘X 2) y:C_eX 3) y:CeX 4) y_m

3amanue 59. BoIOpaTh OJIMH BapHaHT OTBETA U3 MPEJIOKEHHOTO MHOXKECTBA
Kakwne u3 cnenyromux quddepeHnraIbHbIX YpaBHEHUH TEPBOT0 HOPSIIKA SBIIOTCS OJHOPOAHBIMU? BapUAHTHI OTBE-
TOB:

2 2
X"+ X X+Yy+5

) 5 y':z—y y':_.cosl y':L
1) X (x+3y)dx—y“dy=0 2) X —yx 3) 4y 2X 4) X—Yy
3ananmue 60. BEIOpaTh OMH BApHAHT OTBETA U3 MPEAIOKEHHOTO MHOXKECTBA

y=f2

OnHoponHoe nuddepeHIranTLHOe YpaBHEHNE BUIA X penraercs ¢ TOMOIIBIO TOJCTAHOBKH
BapUaHThl OTBETOB:
1) y =u(x)-v(x) 2) V(X) 3) X 4) y'=2(x)

3amanue 61. BEIOpaTh OJMH BapHaHT OTBETA U3 MPEJIOKEHHOIO MHOXKECTBA
Kakue u3 cneayromux ypaBHEHUI IEpBOro NOPSIAKA SIBJISIOTCS IMHEHHBIMU?
BapUaHThl OTBETOB:
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y+xy=y> 2 Z'+E—2:O 3) y'=ycosx+3x 4) u’+xu:1
X u

33}13Hl/le 62. BI)I6paTI> OJHWH BapuaHT OTBE€TA U3 MPEIJIOKCHHOTO MHOXKECTBA

y 2

) ’
Kaxkoii crioco0 penienus cienyeT BHIOpaTh A ypaBHeHus Y + — = X
BapHaHTHI OTBETOB!

1) pasnenuTh mepeMeHHble 2) MojacTaHOBKa Y = UV  3) MOACTaHOBKA Y =1(x)
X

3amanme 63. BHIOpaTh OJMH BapHaHT OTBETA U3 MPEII0KEHHOTO MHOXKECTBA
o n
Kakoit izt umeet obmiee pemenue ypasnenus suna Y" = f(X)

sapuantel oteetoB: 1) Y =@(X) 2) y=¢(x,C,,C,) 3) y=¢(x,C,,C,,C,) 4 y=¢(x,C,,C,)

3aganue 64. BHIOpaTH OUH BapHAHT OTBETA U3 MPEATIOKCHHOTO MHOXKECTBA
Kakoii croco6 Hajio BHIGPaTh 11 pernenns ypapuenus y' =Y ?

BapUaHThl OTBETOB:

1) nBa pasa npounterpuposath 2) cienats sameny Y = Z(X)

3) chenarb 3aMeHY y' = p(y) 4) paspenuts nepemenHbIE

3ananue 65. BLIGPATH O/IUH BAPHAHT OTBETA U3 MPE/IOKEHHOTO MHOKECTBA
Haiitu o61ee petenue auneiHOro ogHoponuoro ud. ypapuenus Y" + 3y’ —18y =0

BapUaAHTBI OTBETOB!

1) y=Ce™+C,e™2) y=Ce™+C,e™ 3) y=Ce®™+C,xe*™ 4) y=Cxe® +C,xe*

Sanaﬂne 66. BBI6paTL OJH BapHUaHT OTBCTA U3 NPCAJIOKCHHOTO MHOXKCECTBA

Eciu kopHu XapakTepucTudeckoro ypasuenus K = lxparsoctn I =1u K =0 paraoctu I = 2, 1o cootser-
CTBYIOIIEE JINHEHHOE OIHOPOJHOE YPaBHEHUE UMEET BUJI
BapHaHTHI OTBETOB:

l) ym_y”:O 2) y3_y2:o 3) y’"-y"+y’=0 4) ym_yﬂ_yrzo

3aganue 67. BHIOPATH OJIMH BAPMAHT OTBETA U3 MPE/JIOKEHHOTO MHOKECTBA
v o ” !
Haiitn o6uiee peuenune nuneiinoro onnopoanoro aud. ypasnenus Y' —4y' '+ 20y =0

BapUAHTBI OTBETOB!

1) y= Cle2>< + Cze“x 2) pelieHue He CYIIECTBYET
3) y=C,e® +C,e™™ 4) y=C,e™ cos4x+C,e* sin4x
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