MMHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3SOBAHMS POCCUMCKOM GEJEPALINN
CTAPOOCKOJIbCKHUM TEXHOJIOTHUECKUI UHCTUTYT UM. A.A. YTAPOBA
(punman) penepanbHOro rocy1apcTBEHHOIO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKACHUS
BBICIIETO OOpa30BaHUS
«HatmmonanbHbIN UCCIEI0BATENbCKUN TeXHOIOTnYecKuil yausepcurer «MUCHUC»
CTHU HUTY «<MUCHUC»

Pabouas mporpaMMa yTBepkKIeHa
peuieHueM Y4eHOro coBeTa

CTU HUTY «MHUCHC»

ot 23 utons 2026 r.

mpoTokoJ Ne 38

Pabouas mporpaMma JUCIHUIIIAHBI

MATEMATHKA
3akperureHa 3a kadenpoit Kadenpa Boicuieii MaTeMaTHKH 1 MHOOPMATUHKH
Harmpagiienre moroToBKu 08.03.01 CtpourenbcTBO
IIpodwrs IIpombIlieHHOE U TPaKIaHCKOE CTPOUTENIHCTBO
Keamduxarus BakaaaBp
dopma o0yueHHs Qunas
OO0mas TpyJI0eMKOCTh 10 3ET
YacoB 1o yueOHOMY ILIaHy 360 DopMbI KOHTPOJISI B CEMeCTpax.
B TOM 4HUCJIE: 3auér 1
3auér 2
Dx3ameH 3
AyJUTOPHBIE 3aHSITHS 187
caMocTosITeNbHas paboTa 164
4acoB HA KOHTPOJIb 9
PacnpesiesieHne 4acoB THCHUILJIMHBI 0 KypcaM
CceMecTp 1 2 3 Uroro
Bun 3austuii viI PIT yiI PIT viI PIT yiI PIT
Jlexuuu 34 34 17 17 34 34 85 85
IpakTiyeckue 34 34 34 34 34 34 102 102
HUroro ayn. 68 68 51 51 68 68 187 187
Cawm. pabora 40 40 93 93 31 31 164 164
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro: 108 108 144 144 108 108 360 360

T'on Habopa 2026




TamObis Tatesina BriaguMuposHa

Honxcnocmo,yu.cm., yu.36 ®UO  noanocmoio

IIporpammy coctaBui ;-'. 3
CTapIIUi MPEroaaBaTelb I\,r! 1/
|

Pabouas mporpaMMa JUCIIUTTITHHBI
MaremaTuka

Haumenosanue

PaspaboTtana B coorBerctBru ¢ OC BO HUTY «MUCHUC»:

CaMOCTOSITeJIFHO YCTaHaBIMBaeMblil 00pa30BaTEeNbHbIM CTAHIAPT BBICLIEr0 00pa3oBaHus - OakajaBpuar
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa3oBaTesIbHOE yUPEeXKICHUE BhICILIEro 00pa3zoBanus «HarmoHanbHbIN
HCCIICOBATENbCKUI  TexHomoruueckuii  yHuBepcureT «MUCUC» mno wHampaemenuto mnoarotoBku 08.03.01
cTpouTesbeTBO (mpukas 95 o.8. ot 05.03.2020 r)

CocrapieHa Ha OCHOBaHWH y4ueOHOTO TutaHa 2026 rona
08.03.01 cTtpouTenbeTBO,

[Ipoduis: [IpoMbINIIEHHOE U TPAXKIAHCKOE CTPOUTENIBCTBO, YTBEPXkKICHHOrO YueHslM coBetoM CTU HUTY
«MHUCHC» 23 nronst 2026 r., mpotoxon Ne 38.

Pabouas mporpamma ooOpeHa Ha 3aceJaHuM Kageaphl
Bricmieit MaTeMaTHKU U HTHPOPMATHKH

Haumenosanue Kageopol

IIpotokon oT «19» mronst 2026 . Ne 9.

3aB. kadenport BMull _/ 4 E.T. KabynoBa
abbpesuamypa HauMeno8anus Kageopul S S noonuce U.0. Pamunus
.‘/’/
PykoBoautens OITOIT BO R o
3aB. kapeapoit COI'MK n.3.H., mpodeccop ' ;/ e H. U. JIsxosa

00JIIICHOCHIb, YY.CII., VU.38. " ¢noonucw H.0. Gamunus



1. IEJIM OCBOEHUA

Lenv ocsoenus oucyunaunsl — MOArOTOBKA 00YYAIOMINXCS B 00JIACTH BBICILIEH MaTeMaTHKH, (JOPMUPOBAHHE
CHOCOOHOCTH BBIOMPATH M MIPUMEHSATh aHATUTHYCCKUC U YACIICHHBIC METOIBI IPH Pa3pabOTKe U pacdere
MAaTEeMaTUYECKUX MOJIENeH (PM3UYCCKUX SBICHUN M TEXHOJOTHYCCKUX MPOIIECCOB; MPOBOIUTH THATHOCTHKY
COCTOSIHUS TIPOU3BOACTBEHHBIX OOBEKTOB, HCIIONB3YsI OCHOBHBIC MOHATHS M METOBI MATEMAaTHIECKOTO aHAJIH3a,
JTMHEHHON anreOphl ¥ aHATMTHIECKOI TeOMEeTpHH, BEIONPATh ONTHMAIbHBIC BAPHAHTHI IIPH PEIICHUHN
SKCTPEMATBHBIX 3a/1a4.

3aoauu oucyunnunot:

— obecrieyeHre yCBOEHHs Oa3UCHBIX MATEMATHYECKUX TOHIATHI U OCHOBHBIX METOJIOB PELICHUS CTAHAAPTHBIX
3a]a4, BO3HUKAIOIIUX KaK [P U3y4YE€HHH OOLIEHAYYHBIX, OOIIEMHKEHEPHBIX M CIIENUAIBHBIX TUCIUILIMH, TaK H B
TpakTHUKe paboThl HHXKEHEPA;

— pa3sBUTHE UHTEJIEKTA CTYJIEHTOB ¥ (POPMHUPOBAHUE Y HUX HAYYHOTO MHPOBO33PEHMS, CHCTEMHOTO MBIILJIEHUS U
HABBIKOB MaTEMAaTHYECKOTIO MOJIETUPOBAHHMS;

- YMEHHE PUMEHSATH MIPUKJIAIHBIC TPOTPAMMHBIE CPE/ICTBA TIPH PEIICHNH 3184 TIPOPECCHOHATBHOMN eI TEIFHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM MPOTPAMMBI

Lluk (paszen) OIT: | B1.O

2.1 TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00YYaIOIIHXC:

2.1.1 | 3HaHus, yMEHUSI U HABBIKHU, [TOJYYCHHbIC [IPU U3y4eHUH 00pa30BaTENIbHOI IPOrPaMMbl CPEIHETO
001ero oOpa3oBaHusi MU CPEAHET0 MPodecCHOHATBHOTO 00pa30BaHMS

2.2 I{HCHHHJ’II/IHLI H NMPAKTHKH, 1] KOTOPbIX 0CBOCHHE JAHHOH JUCHUIIMHBI HE00X0IMMO KaK
npeauiecTByroiiee:

2.2.1 | Madopmaruka

2.2.2 | HauepraTenpHasi TeOMETPHUS

2.2.3 | MmxenepHas rpaduka

224 dusuka

3. ”HIUKATOPHI ®OPMUPOBAHHW A KOMITETEHIIU,
COBMEHIEHHBIE C PE3YJIBTATAMHM OBYUYEHUSA IO JUCIIUTIJIMHE

YK-1: Cioco6eH ocymecTBIsITh NOUCK, KPpUTHIECKHIT aHAJIHM3 H CHHTe3 HH(popManun, NpUMeHsITh
CHCTeMHBIH MOAXO0/ /sl pellleHus1 MOCTABJIEHHBIX 32124

3HaTh: YK-1-31 ocHOBBI IMHEHHOW U BEKTOPHOH alreOphl U aHAINTHYECKOH T€OMETPHH.
YK-1-32 ocHoBbI 1uddepeHIHaNIbHOr0 U HHTETPAIBHOT0 HCUYUCICHUS (PYHKINHY OTHOH 1
HECKOJIbKUX MEPEMEHHBIX.

YMmeTs: YK-1-Y1 npuMeHsTh METObI IMHEHHON anreOpbl 1 aHAINTHYECKOH TE€OMETPHH JUISL PEIICHHS
MPaKTUYECKUX 3a/a4.

VK-1-VY2 npuMeHsATs MeTO b MU HEPEHIIMATLHOTO U MHTETPATBHOTO UCUHUCICHYS ISl PEIICHHS
MIPAaKTHYECKUX 3a7ad.

Bnagets: | YK-1-B1 Metomamu JinHEHHOM anreOphl M aHATTUTHYECKOH T€OMETPHH.
YK-1-B2 meromgamu quddepeHInaIbHOr0 U HHTETPAIBHOTO UCUHCICHHH.

OIIK-1: CnocoGeH pemiats 3a1a4u nNpogeccnoHAIbHO# JesiTeJIbHOCTH HA OCHOBE TEOPETHYECKUX U
NMPAKTHYECKHX OCHOB €CTECTBEHHBIX M TEXHHYECKUX HAYK, 2 TAKKe MaTeMaTHYeCKOro anmnapara

3HaTh: OIIK-1-31 ecTecTBEHHOHAYYHYIO CYIIIHOCTH IMPOOJIEM, BOSHUKAIOIIHNX B X0€ MPpodeccHoHATLHOM
JIeSITETIbHOCTH.
Ymers: OIIK-1-Y1 npusneds 1is peNICHUS] €CTECTBEHHOHAYYHBIX MTPOOJIEM COOTBETCTBYIOIINI (PH3HKO-

MaTeMaTHYCCKU amnmapar.

Bnanmers: | OIIK-1-B1 HaBbIKOM MMOKMCKA PEUICHUS €CTCCTBCHHOHAYYHBIX H TEXHHUYECKUX MPOOIIEM.




4. CTPYKTYPA U COAEP) KAHUE

Kon
3aH
ATH

HaumeHoBanue pa3ieioB U TEM /Bup 3aHsTHS/

Cemec
Y

Koy
eCTBO
4acoB

Kommnerenuuu

Jluteparypa u
3J1eKTPOHHBIE

pecypent

ITpumeu
aHue

1. Dy1ieMeHTBI JINHEIHO U BEKTOPHOI
anredpsnl

1.1

Marpuip! 1 onepany HajJ HIMH.
Onpenenurenu

KBaJpaTHBIX MaTpull. FIx cBoiicTBa.
Teopema 0 pa3I0KeHUN OTIPEIEITUTENS.
Haxoxnenune o0paTHoi MaTpuiisl. CUCTEMBI
JUHENHHBIX ypaBHeHUH. [lonsTHE paHra
Matpuisl. Teopema Kponekepa-Kanemnu.
Merton I'aycca. /Jlex/

YK-1-31

J1.3

1.2

YMHOXKEHUE MaTpHUL], HAX0XKICHHUE
00paTHOW MaTPHIIBL.

Pemenue cuctem nuHEHHBIX ypaBHEHUI ¢
MIOMOIIBI0 0OPAaTHON MATPHUIIBI, METOIOM
Kpamepa, meromom 'aycca. KP Nel. /Tlp/

VYK-1-V1,
VK-1-B1

J1.1

1.3

IToaroroska k I13, Bermonnenue 13 Nel.
/Cp/

VYK-1-V1,
YK-1-B1

J3.1

1.4

BekTopHBIe 1 CKaJSIpHBIC BEIMIHHBL.
JIuHeliHbIe Onepalui C BEKTOPAMU.
KomnmaeapHbIe 1 KOMIUTaHApPHBIE BEKTOPHI.
bazuc u koopaunHatsl BexkTopa. [encTBust ¢
BEKTOpaMH B KOOPAWHATHOH (hopme.
CkanspHoe, BEKTOPHOE U CMEIIaHHOE
MIPOU3BEACHUE

BeKTOpOB. /JIex/

YK-1-31

J1.3

1.5

Pemenue reomeTpuueckux 3aga4 METo1aMu
BeKkTopHOU anreopst. /Ip/

VK-1-V1,
YK-1-B1

J1.1

1.6

IToxaroroska k I13, Beimonnenue 13 No2.
/Cp/

VYK-1-V1,
YK-1-B1

J13.1

2. Dj1eMeHThI AaHATUTHYECKO TeOMeTpHH

2.1

[psimast muHUS: pa3nudHbie GOpMBI
ypaBHeHus npsiMoid. Kpussie BToporo
MOPSIKA: AILTHIIC, TUIepOoIa, mapabona, ux
cBoicTBa. [lonsipHbIe KOOPIUHATHI.
[TnockocTh B mpocTpaHcTBe. B3anMuoe
pacnosiosxkenue. [Ipsimast B mpocTpaHcTBe.
BsanMHoe pacmooxxeHne IpsSIMBIX H
mrockoctei. [loBepxHoCcTH BTOpOTO
nopsinka. /Jlex/

VK-1-31

J1.3

22

Peuenve 3a1a4 Ha MJIOCKOCTH U B
npocrpaHcTie. [IpuBeneHne KPUBbIX
BTOPOTO MOPSIIKA K KAHOHHYECKOMY BHIY
KP Ne2. /TIp/

VK-1-V1,
VK-1-B1

JT1.1

23

IToaroroska k KP Ne2, Beimonnenue J13 Ne2.

/Cp!

10

VK-1-V1,
YK-1-B1

J3.1

3. MaremaTnuyecknii aHau3 QyHKIUH
O/IHO¥ MepeMeHHOM

3.1

YuciioBbIe MOCIIEN0BATEILHOCTH.
MOHOTOHHOCTH, OTPAHUYIECHHOCTD,
CXOJIMMOCTh. bECKOHEUHO MaJible
nociiegoBarensHocTH. CBOMCTBA
CXOIAIIMXCS ITOCIEA0BATEIHLHOCTEMH.
Bropoii 3ameuarenshslit npeaen. [penen
¢yHknuu B Touke. OCHOBHBIC TEOPEMBI
Teopu mpeaesio. CpaBHEHHUE OCCKOHEYHO
Masbix BeqnduH. [lepBriii 3aMeuaTesbHbII

YK-1-32,

OIIK-1-31

J1.3
Ja22
J2.1




npexen. [Ipenen Ha GeckoHEYHOCTH.
I'opu3oHTaIbHBIC M HAKJIOHHBIE ACHMITOTBL.
HenpepsiBHocTh pyHKIMHU B TOUKE. Toukn
paspseiBa. CBoiicTBa (QYHKIHHA
HENpepbIBHBIX Ha oTpeske. /JIek/

32

Brruucnenue npenenos
nocneoBaresibHocTed U pyHkimid. /Tp/

VYK-1-V2,
YK-1-B2

J1.1
J12.2

33

IMpousBonnas ¢pynkuuu. Tabnuna
pou3BOIHBIX. [IpaBHiIa BEIYUCIICHUS
npousBoaHOU. [ToiHOE MccnenoBanne
(yHKITUY ¥ TOCTpOESHHE ee Tpaduka.
[IpaBuso Jlonurans pacKpbITHS
HeonpeaenenHocred. @opmyel Teitnopa
JUTSL DJIEMEHTApHBIX QyHKIUH. /Jlex/

YK-1-32,
OIIK-1-31

J1.3
J12.1

34

BblunciieHue Ipon3BOIHBIX U
nmudepeHnranoB oT GyHKIHUN IBHO
3aJ[aHHbIX, HESIBHO U TapaMeTPUYECKH.
[TpnbamxeHHbIe BEIYUCIEHHS C TOMOIBIO
mddepentmana. KP Ne3. /Tp/

VK-1-¥2,
YK-1-B2

J1.1
J22

35

Boinonnenue I3 Ne3. /Cp/

16

VYK-1-V2,
YK-1-B2

J132

4. UnTerpanbHoe ncuncjienne QyHKIUN
OJIHO¥i epeMeHHOH

4.1

[TepBooOpaznas pyHKIMH U
HEOIpeIeICHHbII nHTerpai. Tabnuna
uuTerpanoB. OCHOBHbIE METObI
HWHTETPUPOBAHUS. 33aa9H, IPUBOISIIUC K
TIOHTHIO ONPEIEICHHOTO HHTETpaIa.
®dopmyna Hetotona-Jleitbuuna. /JIex/

YK-1-32,
OIIK-1-31

J1.3

4.2

3aMeHa mepeMeHHON MHTETPHUPOBAHNS,
(opMyIa HHTETPHUPOBAHUS 10 YACTSM.
HurterpupoBanue npocTenimnx
PaIMOHATBHBIX ¥ HPPAITMOHAIBHBIX
¢dbynkui. MaTErpHpOoBanme 00mmx
PpaIMOHATBFHBIX BRIPAKECHHUI.
WHuTerpupoBaHie TPUTOHOMETPUIECKUX
¢dbyHkui. Pemenue 3apad reoMeTpun ¢
TIOMOMIBIO OTIpeieNIeHHbIX HHTEerpanos. KP
Ne4. Tlp/

16

VK-1-¥2,
YK-1-B2

J1.1
Ja22

4.3

Iloaroroska k KP Ne4. Beimonnenue /13
Ne4. /Cp/

46

VYK-1-V2,
YK-1-B2

J13.4

5. Indpdepennnanbabie ypaBHeHUs

5.1

JuddepeHnmanbHbie ypaBHCHHS IEPBOTO
nopsiaka. OCHOBHBIE MOHATHSA, 3a1a4a Komm
IUlsl ypaBHEHUIT IEPBOTO MOPSsI/IKa, TeopemMa
0 CYLIECTBOBAaHMH U €JUHCTBEHHOCTHU €€
pemenust. KoMruiekcHbie ducia.
Juddepennnansapie ypaBHEHHS BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMH
koadpunmentamu. /Jlex/

YK-1-32,
OIIK-1-31

J1.3
J11.2

52

Juddepennnansapie ypaBHEHHS IEPBOTO
TOPSAKA C Pa3AeIIIONIINMHUCS TIEPEMEHHBIMA
u ogHopoaHble. JInHelHbIe
nmuddepeHraIbHbIe YpaBHECHHUS U
ypaBaenue bepHyinu. JIuneiiHsie
nmuddepeHraIbHbIe ypaBHEHUS BTOPOTO
MOpSAKA C TIOCTOSHHBIMHU
koahpunmentamu. KP Ne5. /TIp/

18

OIIK-1-V1,
OIIK-1-B1

Jd1.2
122

53

IToaroroska k KP Ne5. Beimonaenue /13
No5. /Cp/

47

OIIK-1-V1,
OIIK-1-B1

J3.5




6. MaTtemaTH4ecknii aHaIu3 GyHKIUH
HECKOJbKHX IepeMeHHbIX

6.1 | OyHKUMU HECKOJIBKUX NEPEMEHHBIX, 17 VK-1-32, J1.3
OCHOBHBIE TTOHATHS. YacTHEIE MPOU3BOIHBIC OIIK-1-31 91
u nuddepeHIraIbl IEPBOro U BBICIINX
MOPSAIKOB. YpaBHEHUS KacaTeIbHON
IUIOCKOCTU U HOPMAJIH K TOBEPXHOCTH.

DKCTpeMyM QYHKIMH ABYX NEPEMEHHBIX.
[JTex/

6.2 | I[IpousBoaHas B TaHHOW TOYKE IO 17 OIIK-1-VY1, J1.1
3aJaHHOMY HAaIlpaBJICHHUIO U TPAJUCHT OIIK-1-B1 21
GyHKIIMU. YpaBHEHUS KacaTeIbHON
IIJIOCKOCTH ¥ HOPMAJIU K TIOBEPXHOCTH.

VYcnoBHBIN 3kcTpeMyM: MeToA Jlarpanika.
Mp/

6.3 | I[Toaroroska k KP Ne6. Beimonunenue /13 15 OIIK-1-V1, J13.2
Neb6. /Cp/ OIIK-1-B1 21
7. KpaTHble 1 KpHBOJIHHEITHbIE
HMHTErpaJibl.

7.1 | JABOIHBIE MHTETpAJbl B 1€KAPTOBBIX 17
KOOpJIuHaTax. 3aMeHa NIePEMEHHBIX B
JIBOMHOM HHTerpaie. SlkoouaH.

[IpuioskeHus KpaTHBIX UHTETPAJIOB.
Breruncnenus miomaneii, 00beMOB, Macc.
Kpusonuneiinsie uarerpanst. /Jlex/

7.2 | Bpluucnenue qBOWHBIX UHTETPAJIOB B 17
JIEKapTOBBIX KOOpJAMWHATaX. 3aMeHa
MepEeMEHHBIX (IOJISIPHBIE,
munuHapuueckue). opmyna I'puna.

Konrponbnas padora Ne7. /Tlp/

7.4 | Bemonnenne A3 Ne7. /Cp/ 16

8.1 | Yacsl Ha KOHTPOJIb 9 YK-1-31 J13
/Kontposs/ YVK-1-32,

VK-1-V2,
VK-1-V2,
YK-1-B2,
YK-1-B2,
OIIK-1-31,
OIIK-1-V1,

OIIK-1-Bl1




5. ®OHJ1 OHEHOYHBIX MATEPHUAJIOB

5.1. BOl'IpOCLI JIIsl CAMOCTOSITEJIbHOM MOATOTOBKH K IK3aMEHY

BOITPOCBI K DK3AMEHY (3 cemectp)

Pazpnen 6. (YK-1-31, YK-1-32 YK-1-V1, YK-1-V¥2, OIIK-1-31, OIIK-1-Y1)

1. ®yHKIMH HECKOJBKHX IEPEMEHHBIX: 00J1aCTh ONPEAEIICHNUS, HEPEPBIBHOCTS, Mpee (YyHKIUH B TOUKE.

2. YactHble Npou3BOAHBIE NepBOTO Mopsika. Anddepennuan nepsoro nopsiaka. CBoiCTBa,
npuOIMKEHHBIE BEIYMCIEHUS C TIOMOILBIO NTepBOro Anddepeniuana.
I'panuent ¢pyHkuu B Touke. CBOWCTBA U reoMeTpuyuecKui cMbIci. [Ipon3BoiHas 1o HaNpaBICHHUIO.
VYpaBHEHHE KacaTelbHOH IUIOCKOCTH M HOpMaJH 1Sl QyHKIHMHU JBYX NEPEMEHHBIX.
YacTHble TPOU3BOIHEIE BTOpOro nopsiaka. Teopema Ditnepa. Juddepenunan BToporo nopsaxa.
OKkcTpeMyMbl (DYHKIIUH ABYX IIEPEMEHHBIX: HEOOXOANMOE U JOCTATOYHOE YCIOBHE.
HawnGonpiree n HanMeHbIee 3Ha4eHUS (PYHKIIMY B 3aMKHYTOH 00JIacTH.

8. YCIOBHBII SKCTPEMYM.
Pazpen 7. (YK-1-31, YK-1-32 YK-1-V1, YK-1-V¥2, OIIK-1-31, OIIK-1-¥Y1)

9. JIBoitHo#t uaTerpain. OCHOBHBEIE CBOWCTBA.

10. Bpramcnenue NTBOHHOTO HHTETpaja B IEKAPTOBBIX KOOPIUHATAX.

11. T'eomerpuueckue u GU3NUECKHE IPUIOKEHHS ABOMHOTO HHTErpaa.

12. Tpoiinoit uaTerpan. OCHOBHbIE CBOICTBA.

13. BrluncneHue TPOMHOTO UHTErpajia B AEKapTOBBIX KOOPAUHATAX.

14. TlonsipHble KOOPAMHATHI Ha IUIOCKOCTH. 3aMeHa IIEPEMEHHON B IBOWHOM HHTErpaie. SkoouaH.

15. T'eomerpuueckue u GU3MUECKHE TPUIOKEHHS TPOHHOTO MHTETpaja.

16. KpuonuHeiinsle uuTerpainsl 1-ro u 2-ro poga. Onpenenenue, cBoicTBa 1 Berunciaenue. @opmyna I'puna.

Nk w

Tunosble 3aga4u no pasaeay 6. (YK-1-31, YK-1-32, VK-1-V1, YK-1-¥2, OIIK-1-31, OIIK-1-V1, YK-B-1)
1. HaifTi mpoM3BOAHYIO 110 HAMPABICHHIO BEKTOPa d = 3i —4 ] U rpagueHT GyHKIMN z =44/ y’ —4x> B
TOYKE
a. (-2,-5).
2. OmnpenennTs HanbOIbIIEe M HAUMEHbIIEE 3HAYCHNS QYHKIHN z = X~ +2xy —4x+8y B ob1acTH
D:2x+3y=6;x=0, y=0.
3. Hamucate ypaBHEHUs KacaTeIbHOM IOCKOCTH M HOPMAITH K IIOBEPXHOCTU

X +y +77+2=3x—y+z Brouke P, (2; 3;6).

Tunossle 3axauu no pasgeny 7. (YK-1-31, YK-1-32, VK-1-V1, VK-1-¥2, OIIK-1-31, OIIK-1-V1)

1. BBIYMCIUTH MHTETPAT ” (3x 2y —4)dxdy , rne D — o6nactb, orpaHMUCHHAS IPSIMBIMU
D
y=4x, y=1 urunepbonoit xy =4 .Cnenarb 4epTéx.

2. BeramcnuTh wHTErpa IJ. (2X - Sy)dxdy , Tae D — 9acTh KOJIbIIA, OTPaHUICHHOTO JTMHUSIMH
D
2 2 __ 2 2 _ _ _ a
x +y =4, x+y =9, y=x, x=0. Crenars uepréx.
12x

3. Boruncnutb 00beM Tena, OrPAaHHYEHHOTO TOBEPXHOCTAMUA X+ V=2, X =4/y, 7= T, z=0.

Crnenatb ueptéx npoexuu tena B OXY.
>
i—

4. BprauciuTh paboTy CHIOBOTO MOJIS ]—:’ = (2 x+3 y) ( x—4 y);> BJIOJIb 3aJaHHOU KpUBOil L —

nomanoit OAB, e 00, 0), A(3, 0), B(5, 6). CnenaTb uepTex.
5. Beruucnauts [ﬁ(x2 —2xy*)dx+(y* —2xy)dy , rze C: X+ y2 =1.
c

5.2 Hepeqeﬂb pa60T, BBINOJIHAECMbBIX B IMpouecce M3yUCHUS TUCIHUIJINHBI

A3 Nel Jluneitnas anre6pa. YK-1-Y1
3adanue 1. 3anmucaTh U PEIINTh CUCTEMY JIMHEHHBIX ypaBHEHUH AX =B
a) merogom Kpamepa,
0) ¢ TOMOIIIBIO OOPATHOW MaTPHIIHI,
-1 2 1 5
B) MeTojioM ["aycca: A= s 3 3]s B= |

1 0 -5 -9

3adanue 2. Petuuth MaTpuuHOE ypaBHenue: A-X=B (uim X-A=B) u naiitu matpuiy A~/ (0GpartHyo K A).




7 1 3
VYpaBuenue X-A=B, A = 4 0 -2 ,B= 67 111 34 )
=57 93 -133
4 10 -1

A3 Ne2 Ananurnueckas reomerpusi. YK-1-V1
3aoanue 1. JJlanpl koopauHATHI BepiinH TpeyroabHuka ABC: A (-4; 6), B (8; -10), C (11; 11). Tpebyercst HaiiTu:
1) nmuHy cTOpOHBI AB;
2) ypaBHeHUs cTOpOH AB 1 AC 1 UX yTi0Bble K0P PHUITUCHTHI,
3) ypaBHEHUA MeIWaH, MPOBEJCHHbIC U3 BepIInH A U B, 1 TouKy nepeceueHust MeInaH;
4) ypaBHeHue BricoThl CT, IpoBefieHHOI u3 BepiiuHbl C, ¥ AJIMHY 3TOW BBICOTHI.
3adanue 2. Jlanwl koopauHatel ToUek A (4; -4) u B (-3; V2)u paanyc OKpy>XHOCTH R=6, leHTp KoTopoil
HAXOJAUTCS B Havase koopauHat. Tpedyercs:
1) cocraBuTh KAHOHHYECCKOE YPaBHEHHUE IUIIEPOOIIBI, TIPOXOIAIICH Yepe3 JaHHbIe TOYKH A U B, eciu
(hOKyCBI THIIEPOOJIBI PACTIOI0KEHBI HA OCH a0CIIHCC;
2)  HalTH NOJXYOCH, OKYCHI, SKCICHTPUCUTET U YPABHEHUS ACUMITOT STOU TUIICPOOIIHI;
3) mocTpouTh rumnepOoITy, €€ ACHMITOTH H OKPYKHOCTb.
3aoanue 3. JlaHpl KOOPAMHATHI BepIIKMH nupamuibl A (3;—4;-9); A, (11;-11;5); A;(—4;10;-16); A4 (=3;1;1).
TpebyeTcst HalTH:
1) xocunyc yraa mexay miockoctsamu (A A A ) u(AAA,);

2)  cuHyc yria Mexay pebpom A A, n mnockocteio (AAA;);

3)  mmowans rpann (AAA,);

4)  00BEM mHEpaMUIBL;

5)  Touxy A, cummerpuunyio A, otHocurensHo miockoctn  (AAA;);
6)  BobicoTy H, onymennyio n3 A, na miockocts (AAA;).

A3 Ne3 JTudpdepennmansHoe ncHUcieHne GyHKITNN OaHON iepeMenHon. YK-1-Y2
3aoanue 1. Haiitn yxa3aHHble npe/eibl (He Noib3ysch npaBuioM Jlonurans).

. 4x0—x+5 . x* -9 . 1—cos6x
a) lim————— im—; ; B) lim———— .
e x4+ 3x7 +1 =33x" —8x-3 x=0 Txsin3x
1+sin2 2
3aoanue 2. Haiiti npou3BoHyIo 3a1aHHBIX GyHKIMIA. a) ¥ =3 x+/x 6) y= % B) y =548
—sin2x :
3aoanue 3. ViccnenoBath MeToamMu AU PEepeHIINAIBHOTO HCUUCICHHST (QYHKIIMH U IOCTPOUTD UX IPadUKH:
17— x? 2(x
a) y= * 6) y=(2x+3)e "N,
4x-5

2

3x+2
3adanue 5. Haiitu Haubonblee 1 HauMeHbIee 3HadeHus GyHkiuu y = 3/2(x —2)*(8— x) — 1 na orpeske [0, 6].

3aodanue 4. CocTaBUTh YpaBHEHHS KacaTeIbHOW 1 HOpMaNH K TpaguKy GyHKIHUH y = B Touke X, =1.

A3 Ned UnrerpanpHoe ucuncnenne. YK-1-Y2
3aoanue 1. HaliTi HeonpeieieHHbIC HHTETpalibl. Pe3ybTat npoeputh auddepeHnnpoBaHuemM.

COs xdx _ (2x-T)dx ,
a)J‘is/sinzx’ 6)J.x2+4x—5’ B)len(x +Ddx.

1
o . . dx
3aoanue 2. Tlone3ysck popmynoit HeroToHa — JIeiiOHUIIA, BEIYMCIUT ONPEICICHHBINH HHTETPal J.

0 X +4x+5

3adanue 3. Boruucnuth wiomans GUIyphbl, OrpaHHYeHHOM rpadukoM (QYHKIHU y = xv/4—x°, y=0, (0< x<2).

Crenatp 4epTex.

3adanue 4. Beraucints 00beM Tea, 00pa30BaHHOTO BpalleHHEM (PUTYpBI, OTpaHUIECHHOH rpagukamMu GyHKITHI
y=-x>+5x—6, y=0. Ocb Bpautenns OX. C/ienath 4epTex.

N S, T« 3
3aoanue 5. BRIMUCTUTD JIIHHY AyTH KpUBOH p© = 3e /4, _5 <p< 5 .

A3 Ne6 Tudpdepennmansabie ypaBaenus. YK-1-Y-2, OIIK-1-Y-1
3adanue 1. Haiitm oOmee pemenue nuddepeHnnanbHbpIX YpaBHEHUH a), 0) U 4YaCTHOE pElleHUe YpaBHEHUS B),

YAOBJIETBOPSIONIEE HAYAIEHOMY YCIOBHIO:
2

a) dxdx—3ydy =3x>ydy —2xy’dx, 6)y'=y—2—71+1, 8) y'sinx—ycosx=1; y,=0,x,=7/2.
X X

3aoanue 2. Haiitn obmiee pemrenne nuddepeHnanbHOr0 ypaBHEHUS U YaCTHOE PEIIeHUE, YIOBIETBOPSIONISE
HavalbHBIM yenoBusiM: y” —5y +6y =2cosx; y(0) =3, y'(0)=0,5.




3aoanue 3. Ina aucen z,=2-2i u z, = 6i BHIYUCIUTE!

a) CyMMY | Pa3HOCTb B aiireOpandeckoit popme;
0) MpOM3BEICHNE U YaCTHOE B TPUTOHOMETPUIECKOH (hopme;

B) BEIYUCIHTE 32— 2i . Pe3ynapTaTsl n300pa3uTh rpadQdecK.
A3 Ne6 dynkuuu aByx nepemennsix. YK-1-Y2, OIIK-1-V1

3adanue 1. HaiiTn yacTHbIE TPOU3BO/IHBIE TIEPBOTO M BTOPOTO MOPSAIKOB QYHKIMH Z={/1+x +’ :
- o

3adanue 2. Jlana pynkuus z = ln(.’)x2 +2y2) ,Touka A(—1;2) uBekrop a=3i+j.

Haiitu: 1) grad z B Touke 4;

2) NpoU3BOJHYIO TI0 HANIPABICHUIO BEKTOpa a B TOUKE A;

3) ypaBHEHUs KacaTelbHOH IJIOCKOCTH U HOPMaId GYHKLIMH Z = [n (3x2 +2 y2) B Touke A(-1;2).

3adanue 3. Jlana pynkuus z=x"—y> —x+y:

1) uccnenoBath (PYHKIHUIO HA SKCTPEMYM;
2) HaiiT HauOoJblIce U HAUMEHbIIIee 3HaYCHUs QyHKIUU B obnmacty G :x=0, x=2, y=0, y=1;

3) caenath yepTex obacTu G M HAHECTH CTAIIMOHAPHBIE TOYKH.

I3 Ne7 Kpatnsle u kpuBonuneitnsie uaterpansl. OIIK-1-V1, VK-1-V1, VK-1-Y2
3aoanue 1: BEIYUCINTD (B MOJSIPHBIX KOOPJMHATAX) IUIOIIAAb (UIYPhI, OTPAaHUYEHHYIO JTHHUSIMU:

2 2 2 2
X +y =2x, x+y =4x, y=x, y=0.
3adanue 2: BBIYACIATL O0OBEM TeJia, OrpaHUYCHHOTO MOBECPXHOCTIAMMU:

y=16\/ﬂ, y=\/ﬂ, z=0, x+z=2.

3a0anue 3: BHIMHCIMTH MAcCy IUIACTMHKH D, OrpaHMYEHHON 3aJaHHBIMM JIMHHAMH, ecim (X, y)- 3amaHHas
2 2
motnoets: D: x=1, y=0, (y>0), y*> =4x; u=7x> +y.

3adanue 4: BeraucIuTs paboTy cuioBoro nons F Baons 3ananHoi kpuBoii L. Cuenath yepTesk KpHBOIL:

F=(x+y)i—(x—y)j, L-nomanas O4B, rxe 00, 0), A2, 0), B4, 5).

KP Nel Cucrembl TuHelHBIX ypaBHeHHH. YK-1-Y1
Pemnth cucremy TUHEWHBIX YPAaBHEHHH
a) metogoM ["aycca; 6) meTtomom Kpamepa; B) ¢ TOMOIIBIO 0OOpAaTHOW MaTPHIIBI

xX—y+2z=2
2x-3y—z=-2
3x+2y—-z=4

KP Ne2 BekropHas anreOpa u ananurndeckast reomerpust. YK-1-V1
1. Haiitu xocHuHyC yriia MeXAY AUATOHAJISIMHE MapajuieiorpaMma u JuimHy AD, eciii U3BECTHBI TPH €ro
BEPILIUHEIL:
A(5;3;-1),B(5;2;0),C(6;4;-1).
2. Jan tpeyronpuuk ABC. Beruncnuth ero miomaas U AJTUHY MeuaHbl U3 BepiinHel A. A (5; 3; -1),
B (5;2;0), C(6;4;-1).
3. Berancnuth 006éM mupamuabl A1A2A3A4 U ee BRICOTY U3 As Ha A1AzA3. Crenath ueptéx.  Aj (3;5;4),
Az (5;8; 1), Az (1525 -1) As (3; 25 -4).
KP Ne3 [Tpomssonnas. YK-1-Y2, OIIK-1-Y1

1. Haittu nponssoiyio GyHkin: y = e - (Sin2 x+cos 3x)

2. f(x):lnsin2x+cos§, f’(%j:?

__ aresin2x

3. Haiitu y; Ly=x

X
4.  Haiitu nuddepenuuan dpysnkuuu: y =, ftg : 5

5.  BBHIYMCIOUTHL IPUOIMKEHHO: Y = %/; ,x=1,76
1-2x°

6.  CocraBuTb ypaBHCHHE KAcaTCIbHOM K KPUBOH Y = — B TOYKE ¢ aOCIUCCOR X() = 1
X +




. t
7. HaiiTu ycKOpeHHe TOUKH, JIBHXKYIIEHCS MPSIMOIMHENHO 110 3aKOHY S (l‘ ) = sin— B mMomenT ¢ = IcC.
KP Ne4 Unrerpansr. YK-1-Y2, OIIK-1-Y1
7
arctg X x> —5x— 6 dx
2. [ (x* = cos 2xdx; 3. | ———M—
J. 1+ '[ '[ x+2)(x2+4 '[\/—4-1 ‘[3"‘2005)‘

KP NeS JTuddepenmansusie ypasuenus. YK-1-Y2, OIIK-1-V1
1. Pemmts muddepenimansable ypaBHEeHHs 1-ro nopsiaka:

, 1
a) x/3+y*dx+yv2+x’dy=0. 6)xy —%. B) y ——ly =e"(x+1), y(0)=1.
x x+
2. Pemuts quddepeHnmanbable ypaBHEHUs 2-T0 TOPsIKa:
y'+9y=sinx
3. Boluuciuth KopeHs: N1—i .

KP Ne6 dynkuuu aByx nepemennsix. YK-1-Y2, OIIK-1-V1

1. Jinst pyHKLIME z=;2 Haiitu 0.0.®., dz(M,), gradz(MO),a—E(MO), rae M, (-1;1), [ -
2x-3y) dl

6uccexTpuca [ koopauHATHOTO yTIa.

. X
2. HanmcaTth ypaBHEHHs KacaTeIbHOM INIOCKOCTH M HOPMAJIX K OBEPXHOCTH 2y +In—+7z=0 B TOouKe
Z

P, (-1;0,5-1).

3. MccnenoBath Ha SKCTpeMyM GyHKIMIO z =2X" +xy” +5x° + y’
KP Ne7 Kpartasie n kpuBonuHeiinbie naTerpassl. YK-1-V2, OINK-1-Y1
1. Ha¥iTi mmomanas GUTrypsl, OrpaHUICHHON TaHHBIMY JTUHUSMU

3 x
y=—,y=4e", y=3, y=4.
X

2. HaﬁTH O6’I>CM TCJa, 3aJaHHOI'O OrpaHI/I‘II/IBaIOHlI/IMI/I €ro HOBerHOCTHMI/I
y=16v2x, y=+2x, z=0, x+z=2

BoruncnuTe KpUBOJIMHENHBIN HHTErpal

j(x2 —2xy)dx +(y> = 2xy)dy , L - nyra AB napaGonst x = y~ , rae A(1, 1), B(1, -1).
L

5.3 OueHoYHbIe MAaTepHAJIBI, HCTIOJIB3YeMble 1151 IK3aMeHa

B cemectpe 1,2 sk3aMeH He NPeayCMOTPEH.

B cemectpe 3 mpemycMoTpeH 3Kk3aMeH. DK3aMEHAIIMOHHBIA OWIeT BKIIOYaeT B ce0s 3 TEOPETHUECKHX BOIpPOCa
(paznmensl 6, 7) U3 YCTAaHOBJICHHOTO TIEPEYHS M 2 337191 110 dTUM pa3lieiaM U3 YCTAaHOBJIEHHOTO ITEPEYHSI.
Bunetsr xpansaTcs Ha kadeape u yTBep KICHBI €€ 3aBEAYIOIIHNM.

Bomnpoc 1 u3 nepeunst BonpocoB 1-8 caMOCTOATEIHON TOATOTOBKH K AK3aMEHY .
Bompoc 2 u3 nepeunst BonpocoB 9-16 camMocTosSITeTbHON HOATOTOBKH K 9K3aMEHY.

5.4 MeToanka OlIeHKH Pe3yJIbTATOB 00yYeHHsI

Ixana oneHUBaHUS 3HAHUN 00yyaomIMXcs NPU MPOBeAeHNH 3a4éTa

3adgeT MpoCTaBIACTCS HA OCHOBE BBHITIOTHEHUS U 3aIUTHI JOMAIITHUX 3aJaHAN M HAIMCAHUU KOHTPOJIBHBIX
pabor.

OrneHka «3a4eT» - 00YJarOIIMICS TTOKA3bIBAET ITyOOKHE, HCUESPITHLIBAIOIINE 3HAHHUS B 00bEMe
MPOMACHHON MPOTPaMMBbl, YBEPEHHO EUCTBYET M0 MPUMEHEHHIO MOJTYUYCHHBIX 3HAHUN Ha MPAKTHKE, TPAMOTHO 1
JIOTHYECKH CTPOIHO M3/IaraeT MaTeprai IIpH OTBETE, yMeeT (GOPMYITHPOBAThH BEIBOJBI U3 H3JI0KEHHOTO
TEOPETHYCCKOTO MaTepHaa, 3HACT JOMOIHUTEIIEHO PEKOMEHIOBAHHYO JIUTEPATYPY, JOMYCKAeT
HE3HAYUTEIIFHBIC OIIMOKH MPHU OCBEIICHUU 33JaHHBIX BOIIPOCOB.

O1cHKA «He3a4eT» - 00YYAOIIHIACS JTOMyCKaeT rpyObie OMIMOKY B OTBETE, HE MOHUMACT CYITHOCTH
M3JIaracMoro BOIPOCa, HE yMEET NPUMCHSATh 3HAHHS HA MPAKTHUKE, JACT HEMOJIHBIC OTBETHI HA TOTIOJIHUTEILHBIC
Y HABOJSIINE BOIPOCHL.

OIcHKA «HeABKA» — O0YJAOIIMIACS Ha 3a4ET HE SBHJICS.




Ixana oueHUBaHNUS 3HAHUI 00yUAIOIIMXCSH HA IK3aMeHe:

DK3aMEH CITy>KUT JUIsl OLICHKH pabOThI CTYICHTA B TCUCHHE CEMECTPA U MPU3BAH BBIIBUTH YPOBCHB, IPOYHOCTH H
CHUCTEMATHYHOCTh MOJIyUYCHHBIX UM TCOPETHYCCKHUX M MPAKTHICCKUX 3HAHUMN, IPHOOPCTCHUS HABBIKOB
CaMOCTOSATENILHOW Pa0OTHI, PA3BUTHS TBOPYECKOTO MBIILICHHUS, YMCHHUE CHHTE3UPOBATh MOJYYCHHBIC 3HAHUS U
MPUMEHSTh UX B PEUICHUU MPAKTHYCCKUX 3a7ay.
[To uToram sK3aMeHa BBICTABIISICTCS OLCHKA: «OTIHMYHO», «XOPOIIO», «YAOBICTBOPUTEIBHO,
«HEYIOBJICTBOPHUTEIHHOY.
OueHka «OTJIUYHO» -
OO0yyaronIuiicst IEMOHCTPUPYET:
- TTyOOKME 3HAHUS COACPKaHMS N3Y9IeHHON AUCIUILIMHEI BO B3aUMOCBSI3H C IPYTHMH IUCIUIDINHAMHY;
- CITIOCOOHOCTH MCIIONB30BATh TEOPETHIECKUE 3HAHUS TIPH BHITIOJTHEHNH MPAKTHYSCKUX 3aJaHuUi;
- apTyMEHTHPOBAHHBIC, HCUCPIIBIBAIOIINE OTBETH Ha BCE BOIIPOCHI IO OMIIETY, a TAK)Ke JOTIOJHUTEIHHEIC
BOIPOCHI SK3aMEHATOPA;
- YMCHUE BBITIOJHATH U 00OOCHOBBIBATh PEIICHUE MPAKTHYCCKHUX 3aaHUI BRICOKOTO YPOBHS CJIOKHOCTH;
- HAIM4#e COOCTBEHHOW 00O0CHOBAHHOM MO3HIIUU 110 00CYKIACMBIM BOIIPOCAM;
- cBOOO/IHOE UCIIOJIE30BAaHKE B OTBETaX Ha BOIPOCHI MATEPUAIIOB PEKOMEHIOBAHHON OCHOBHOW U
JIOTIOJTHUTEIHHOMN JTUTEPATYPHI.
OneHka «X0pomo» -
OO0yyaronIuiicst IeMOHCTPUPYET:
- 3HAaHHE OCHOBHBIX TEPMUHOB IO COJICPKAHUIO U3YUCHHOMN MUCIUIUINHEL;
- TBEpJIbIC 3HAHUS TEOPETUIECKOTO MaTeprana;
- YMEHHE J1aTh YETKHE OTBETHI Ha IOCTABJICHHBIC BOIIPOCHI;
- YMEHHE pemIaTh MPaKTHIECKUE 3aJaHHS;
- BJIAJICHUE OCHOBHOM JINTEPATyPOi, PCKOMEHIOBAHHOW MPOrPaMMON TUCIUTUIAHBIL.
JlomyckaroTcss He3HAYUTEIbHBIC HETOYHOCTH B OTBETaX HA TCOPETUUCCKUE BOMPOCHI M MIPH BBITOJIHCHUU
MPAKTUYCCKUX 3aIaHUM
O1eHKa «yI0BJIE€TBOPUTETHHO» -
OO0yyJaronuiics AeMOHCTPHPYET:
- 3HaHUS TEOPETHYCCKOTO MaTepHaia Mo U3y4YeHHO!N TUCIUILINHE,
- HETIOJTHBIE OTBETHI HA OCHOBHBIC BOIIPOCHI, IOITYCKas OMIMOKHM B OTBETE; HEIOCTATOYHOE IOHUMAHHE CYITHOCTH
M3JIaraeMbIX BOIIPOCOB;
- HETOYHBIE OTBETHI HA TOTIOTHUTEIHHBIC BOIIPOCHI;
- YMEHHE BBITIOJHATH MPAKTHUECKHE 33JIaHuUs 0€3 rpyOBIX ONTHOO0K;
- HEJIOCTATOYHOE BJIaJIEHUE TUTEPATYPOH, peKOMEHA0OBAHHOU MPOTPAMMON JTUCIUTIIINHBI.
OleHKa «HEYI0BJE€TBOPUTEIbHO» -
OO0yyJaronuiics A1eMOHCTPUPYET:
- CYIIECTBEHHBIC MPOOCITHI B 3HAHUSIX YYCOHOTO MaTepuara;
- IPUHIUIHATIBHBIC OIMOKY IIPH OTBETE Ha OCHOBHBIC BOIPOCKHI OMIIETa, OTCYTCTBUE 3HAHUI W IOHUMAHUS
OCHOBHBIX TSPMUHOB U ONPEACICHHUIN;
- HeIIOHUMAHHUE CYIIHOCTH JIOTIOJIHUTEIBHBIX BOIIPOCOB B paMKax 3aJaHuil OniieTa;
- OTCYTCTBHE HaBbIKA WJIH CYIIECTBEHHBIE OIIMOKH IIPH BHITIOTHEHUH NMPAKTHYECKIX 3a/1aHUi;
- He3HAHHE JIUTEPATYPHl, PEKOMEHAOBAHHOMN MPOTpaMMON AUCITUTIIIHEIL.

MIkana oneHNBaHus 3HAHUH 00y4YalOUXCA NMPH BhINOTHeHUuM /13
JlomanrHne 3aaHus BBITIOTHSAIOTCS 00YYIaIONTIMHUCS CAMOCTOSTEIIFHO B YCTAHOBIEHHBIE cpokn. OmeHKa
«3aYTEHO» BBICTABIIACTCS ITOCIIE MIPABIIIFHOTO BRIITOTHEHNS BCEX 3aaHUI U UX 3aIIHUTHL

Ixana oneHuBaHus 3HAHUA 00y4yarommuxcs npu BoinoTHennu KP
KonTtpomnbHbIe paO0ThI BEINOIHAIOTCSA 00YYAIONUMHUCS HA MIPAKTHYCCKHUX 3aHATHAX, TPEIYCMOTPCHHBIX YYCOHBIM
wianoM. OIIEHKA «3a4TCHO» BBICTABIISICTCS MPH MPABHIBHOM BBIIOJTHEHUH Ootiee 75% 3ananuii u3 KP. B
MIPOTHBHOM CIIy4ae BHICTABJIACTCS OI[CHKA «HE 3a4TCHO». B cilydae OLEHKU «HE 3aY4TCHO» 00yYaroIuMCs
BBINOJIHsCTCSI paboTa Haj ommOkamu, U nanHas KP BhINOJIHACTCS TOBTOPHO.

6. YYHEBHO-METOJANMYECKOE U HH®OPMAIIMOHHOE OBECIHEYEHHUE

6.1. PexomeHnayemasi auTeparypa

6.1.1 OcHoBHas1 IUTEpaTypa

Oobo3naue ABTOpBI, 3arnaBue Budauoreka H3parenaber
HHe COCTABHUTEJH BO, 0]
J1.1 ITox o6mr. pen. A. B. COopHUK 327124 TI0O MAaTEMaTHKE HTB CTU HUTY | M.: Anpsuc,
Edwumoga, b. T1. JUTSI BTY30B: B 4-X wactsax. Y.l: «MHUCHUC» 2011
JemunoBuya. Jluneitnas anre6pa U OCHOBBI
MaTeMaTHYECKOTO aHaJ3a: y4eo.
mocoOue ISl BTY30B




J1.2 ITox o6mr. pen. A. B. COopHUK 321124 TI0O MAaTEMaTHKE HTB CTU HUTY | M.: Anpsuc,
Edwumoga, b. T1. IUTS BTY30B: B 4-X gacTsax.Y.2: «MHUCHUC» 2011
JemunoBuya. CrienmabHBIE pa3esisl

MaTeMaTHIeCKOTo aHaIm3a: y4eo.
mocoOue JijIsl BTY30B
J1.3 . T. IluceMenHbIit Koncnekr nekuumii mo BeICIIeH HTBb CTU HUTY M.: Aiipuc-
matemaTuke. [1onHblIi Kype «MHUCHUC» npecc, 2009
6.1.2 JlonoiHUTeJILHAS JTUTEPATypa
O0o3Haue ABTOpBI, 3ariaBue buoanorexka H3pareanct
HHe COCTABUTEJIH BO, 0]
JT2.1 A. A.T'ycak OCHOBBI BhICIIIEH MaTEeMAaTHUKH: OBC biblioclub.ru | MwuHCK:
y4aeOHoe mocobue URL ccrutka Tetpa
https://biblioclub.ru | Cucremc,
/index.php?page=b | 2012
00k&id=111939
J22 I'. H. bepman COopHHK 33124 TI0 KypCy HTBb CTU HUTY CIIb.:
MaTeMaTU4YeCKOr0 aHaJIH3a: «MHUCHUC» IIpodeccus,
y4eOHoe 1mocodune 2008
6.1.3 MeToanyeckne MaTepuaJibl
O0o3HaueH | ABTOpBI, COCTABUTEIH 3ariaBue Bubnuoreka WznarenbcTB
ue 0, TOJ,

J13.1 T. B. I'onoBueHko, DJeMeHTBI JIMHEHHOH anreOpsl 1 HTb CTU HUTY | CTU HUTY
9. 3. loarononosa aQHAJIUTUYECKON reOMeTpUn «MHUCHUC» MUCuC,

2017

J132 T. B. Tam0b1s Uccnenosanue Gpynkumid onnoii u | HTb CTU HUTY | CTU HUTY

HECKOJIBKMX TIEPEMEHHBIX «MHUCHUC» MHUCuC,
2025

J133 T. B. 'onoBueHko HuTerpanbHOe UCUUCIEHUE HTb CTU HUTY | CTU HUTY

T.B. TamOb1a «MHUCHUC» MMUCuC,
2026

J13.4 3. 3. Jlonrononosa, IIpuMeHeHe HHTErpaNbHOTO HTb CTU HUTY | CTU HUTY

T.B. TamOb1a HMCUNCJIEHUS K PELLICHUIO 3a]1a4 «MHUCHUC» MMUCuC,
reoMeTpus, GU3UKH U 2017
BEKTOPHOTO aHAJIM3a
JI3.5 3. 3. Jlonrononosa, Matematuka. MateMaTHueckuil HTb CTU HUTY Crapsrii
C.A. YonuusH. aHanu3: VHTerpansl. «MHCHC» Ocxkon: CTH
Juddepennnanbubie ypaBHEHUS HUTY
MUCuC,
2012
6.2. [lepeyenn pecypcoB HHGOPMALMOHHO-TEJEKOMMYHHKALIMOHHOI ceTH «MHTepHeT»
91 3y6oga U., Octpas O., [TaBieHko URL: http://biblioclub.ru/index.php?page=book&id=259303
A., Paccoxa E. OcHoBEI
MaTeMaTHIECKOTO aHAJIN3a: MOIYIb
"MYHKIINN HECKOJIBKHUX
[IEPEMEHHBIX"': CAMOYUUTEID
[DnexTponnsrii pecypc] / OI'Y,
2011.
6.3. IlepevyeHb MPOrpaMMHOI0 00ecredeHust
I11 Microsoft Windows
12 Microsoft Office

6.4. TlepeueHb MHGOPMALHOHHBIX CIPABOYHBIX CHCTEM U NPO(ecCHOHAIBHBIX 023 IaHHBIX

ni | Hayunas snexrponHas 6ubnuoreka eLIBRARY https://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE
7.1 Aynutopus Ne211

[lepeueHbp OCHOBHOTO 000PYHOBaHHS, yUCOHO-HATISIHBIX TOCOOHIA:
- KOMIUIEKT MeOeJH /JIs IperoaaBaTens,

- KOMIUIEKT Mebenu st oOydaromuxcs Ha 40 mocaoqHBIX MECT,




- TOCKa MarHUTHO-MapKepHasi,
- KOMITBIOTED,

- MYJIETUMEUATIPOCKTOP,
-3KpaH.

IIporpammuoe obecnicucHue:
- Microsoft Windows,

- Microsoft Office.

8. METOANYECKHE YKA3AHUA JUISI OBYYAIOIIUXCS

Teoperndeckas 4acTh Kypca U3JaraeTcsi B JUajIoroBOM PEKHUME C HCIOIb30BAHUEM IEMOHCTPALMOHHOM
npeseHTanuu. J{Jst OBIaeHUs M3y4aeMbIM MaTepUaIoM HEOOXO0MMO HE TOJIBKO U3YUYHTh TEOPHIO, HO U
CaMOCTOSTENILHO PEIINTh 3a/[a4H [0 KXo n3yuaemoii Teme. [IpakTudeckue 3aHsATHs IPOBOJSITCS B BUIE
pa3bopa KOHKPETHBIX 3aJad.

Jiist yCcrienHo M MoAroTOBKH K 9K3aMEHY CTYJICHTaM PEKOMEH/YETCSI TOTOBHTHCS K KQKIOMY 3aHSATHIO (U
JICKIIMOHHOMY, U TIPAKTUYECKOMY); BBITIOJIHSThH BCE AOMAIIIHUE 3a1aHus (MHAUBUIYaJbHbIC U ©)XKEHEICIbHbIC)
YETKO B CPOK. BBIMOITHEHHBIC TOMAIITHUE 3aJaHuUsI HCOOXOIUMO 3allUIIAaTh, OTBEYAsl HA BOIPOCHI MPEIIOIaBaTeIs.

K sK3aMeHy JOMyCKarOTCs CTYACHTHI, BBITIOJHUBIIIKE U 3al[UTHBIIUE BCE TOMAINTHHUE 3aaHUS U
HAMKCABIINE BCE KOHTPOJIbHBIC Pa0OTHI Ha MOJOXKHUTEIBHYIO OIICHKY.




