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1. IEJIM OCBOEHUA

Lenv ocsoenus oucyunaunvl — MOArOTOBKA 00YYAIOIINXCS B 00JIACTH BBICILIEH MaTeMaTHKH, (JOPMUPOBAHHE
CIOCOOHOCTH BBIOUPATH ¥ IPUMEHSATh aHAIUTHYCCKUE U YACIICHHBIC METOIBI IIPH Pa3pabOTKe U pacdere
MaTEeMaTHYCCKUX MOJIeNei (PU3MYECKUX SBICHUI U TEXHOJIOTHYCCKHX MPOLIECCOB; IPOBOIUTh JUATHOCTUKY
COCTOSIHUSI TIPOU3BOACTBEHHBIX OOBEKTOB, HCIIONB3YsI OCHOBHBIC MOHATHS M METOBI MATEMAaTHYECKOTO aHAJIH3a,
JTMHEHHON anreOphl ¥ aHATUTHIECKO TeOMEeTpHH, BEIOMPATh ONTHMAIbHBIC BAPHAHTHI IIPH PEIICHUN
SKCTPEMATBHBIX 3a/1a4.

3aoauu oucyunnunot:

— obecrieyeHure yCBOEHHs 0a3UCHBIX MATEMATHYECKUX TIOHIATHI U OCHOBHBIX METOJIOB PELICHUSI CTAHAAPTHBIX
3a]a4, BO3HUKAIOIIUX KaK [IPH U3y4YE€HHH OOLIEHAYYHBIX, OOIIEMHKEHEPHBIX M CIIENUAIBHBIX TUCIUILIMH, TaK H B
MIPaKTUKE pabOTHl HHKEHEPA;

— pa3sBUTHE UHTEJIEKTA CTYJIEHTOB ¥ ()OPMHUPOBAHUE Y HUX HAYYHOTO MHPOBO33PEHMS, CHCTEMHOTO MBIILJIEHHUS U
HaBBIKOB MaTEMAaTHYECKOTO MOJIEINPOBAHUS;

- YMEHHE IPUMEHSATH MPHUKJIAIHBIE IPOrPaAMMHBIE CPEICTBA MPH PEIIEHHUH 3a1a4 POPECCUOHATBHOM AEATEIBHOCTH.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM MPOTPAMMBI

Ik (pasgen) OIT: | B1.O

2.1 TpeGoBaHusl K NpeIBAPUTEIbHOI MOITOTOBKE 00YYaIOIIHXC:

2.1.1 3HaHWsI, yMEHVsSI H HABBIKH, TIOJyYeHHbBIE TIPH U3YYCHUH 00pa30BaTEIbHOM MPOTrpaMMBbl CPETHETO OOIIETOo
00pa3zoBaHus WK CPEeTHETO MPO(HECCHOHATLHOTO 00pa30BaHus

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

2.2.1 HNudopmaruka

2.2.2 | HaueprarenbHasi TeOMETPHUS

2.2.3 | NmxeHepHas rpaduka

224 dusuka

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

YK-1: Cnioco0eH ocymiecTBJIATh NOUCK, KpUTHYECKUI aHAJIN3 U CHHTe3 HH(OPMALINH, TPUMEHATh
CHCTeMHBIIi MOIXO0/ /Il PelleHNs MOCTABJIeHHBIX 3a/1a4

3HaTh: VYK-1-31 oCHOBBI JIMHEIHO ¥ BEKTOPHOW areOpbl U aHATUTHYECKO T€OMETPHH.
VK-1-32 ocHoBbl 1 depeHInanbsHOro 1 HHTErPaIbHOTO HCUUCICHUS (PYHKIMY OJTHOM U HECKOJIBKHUX
NEPEMEHHBIX.

YMmeTs: VK-1-Y1 npuMeHs T METOABI TMHEHHON anreOpbl U aHAINTHYECKOW T€OMETPHUH JUIS PELICHHS

MIPaKTUYECKUX 3a]a4.
YK-1-Y2 npuMeHsATs MeTOIbI TU(GEPEHIINATHFHOTO U HHTETPATBHOTO UCUNCIICHHS TSl PEIICHUS
MIPAKTHICCKHX 3a/1a4.

Brnagets: | YK-1-B1 merogamu TWHEHHOH anreOpbl U aHATUTUIECKONW TEOMETPHH.
YK-1-B2 mMeronamu auddepeHnnanbHOro 1 HHTETPATbHOTO HCYUCIICHHH.

OIIK-1: Crioco6eH pemath 3aga4u npogeccuoHATbHOM 1eATeILHOCTH HA OCHOBE TEOPETHYECKUX U
NMPAKTHYECKMX OCHOB €CTeCTBEHHBIX H TEXHHYECKHX HAYK, 2 TaK/Ke MaTeMaTH4eCKOro anmnapara

3HaTh: OIIK-1-31 ecTecTBEHHOHAYYHYIO CYIIHOCTH MPOOIeM, BOZHUKAIOIINX B X01€ MpodeccnoHaIbLHOM
JIESITEITHHOCTH.
YMmeTs: OIIK-1-Y1 npuBneds ISl peieHns eCTECTBEHHOHAYYHBIX MPOOJIEM COOTBETCTBYIOMIHMA (PH3HKO-

MaTeMaTHYCCKHUI amnmapar.

Bnagers: | OITK-1-B1 HaBBIKOM MOUCKA PEIICHHS €CTECTBEHHOHAYYHBIX U TCXHUYECKHUX MPOOIIEM.




4. CTPYKTYPA U COOJEP)KAHHUE

Kon
3aHs
THS

HaumeHnoBanue pa3ieioB u TeM /Bup 3ansTUS/

Cemec
Y

Konny
eCTBO
4acoB

Komnerenuun

JlutepaTtypa u
3J1eKTPOHHBIE

pecypent

Ipumeu
aHue

1. D1eMeHThbI JIUHEiHOW U BeKTOPHOI
ajaredpsl

1.1

Marpuis! 1 onepanyy HajJ HUMU.
Onpenenurenu

KBaJpaTHbIX MaTpull. Mx cBolicTBa. Teopema
0 paznoxeHun onpenenutens. Haxoxnenue
obpaTHOW MaTpuIpl. CHCTEMBI IMHEHHBIX
ypaBHeHUH. [ToHsATHE paHTra MaTPHULIBI.
Teopema Kponekepa-Kanennu. Meton
T"aycca. /Jlex/

VK-1-31

J1.3

1.2

YMHOXEHHE MaTpHILl, HAX0XKAEeHHE 00paTHON
MaTpHIbl.

Pemenune cucteM IMHEHHBIX ypaBHEHUIH C
MOMOIIIBI0 0OPaTHON MaTPHUIIBI, METOJIOM
Kpawmepa, merogom I'aycca. KP Nel. /TIp/

VK-1-V1,
VK-1-B1

JT1.1

1.3

IToarotoska k I13, Bemonnenne 13 Nel. /Cp/

14

VK-1-V1,
YK-1-Bl

J13.1

1.4

BexTopHBIe U CKaSIpPHBIC BEIUMIHHEL.
JIuHelinple oniepaiy ¢ BEKTOPaMU.
KomnmaeapHsie 1 KOMIDIaHAPHBIE BEKTOPHI.
Bbaszuc 1 koopaunatel BekTopa. JleiicTBus ¢
BEKTOpPaMH B KOOPIUHATHOW (hopMe.
CkansipHOe, BEKTOPHOE U CMELIAHHOE
MpPOU3BEACHUE

BekTopos. /Cp/

YK-1-31

JT1.3

1.5

Pewenue reomeTpuueckux 3aa4 METOAaMHU
BEKTOpHOU anreopsr. /TIp/

VYK-1-V1,
YK-1-B1

JT1.1

1.6

IToarotoBka k 113, Beimonnenue 13 Ne2. /Cp/

16

VK-1-V1,
YK-1-B1

J13.1

2. DJ1eMeHThI AHATUTHYECKOH reoMeTPHH

2.1

[psimas muHUS: pasiandHbie GOPMBI
ypaBHeHus npsimMoii. Kpueie BToporo
TOPS/IKA: DIUIHIIC, TUIepOoIta, mapaboia, ux
cBoiictBa. [lonsipHble KOOPAUHATEI.
ITnockocts B mpocTpancTBe. B3anmuoe
pacnonioxxenue. [Ipsmas B mpocTpaHcTBe.
BsanMHO€ pacmoioxkeHne IpsSMBIX H
iockocteil. [loBepxHOCTH BTOpPOTO
nopsiaka. /JIex/

YK-1-31

JT1.3

22

Pemenne 3a1a4 Ha MIIOCKOCTH U B
npoctpancTse. [IpuBeneHne KPUBBIX BTOPOTO
nopsiaka K KaHoHudIeckoMy Buay KP Ne2.
Mlp/

VK-1-V1,
VK-1-Bl

JT1.1

23

TToaroroska k KP Ne2, Beimonaenue /13 Ne2.
/Cp/

16

VK-1-V1,
YK-1-Bl

J13.1

3. MaremaTnyeckuii aHaIU3 QyHKIUHU
O/IHO# mepeMeHH o

3.1

YucioBbI€ OCIIENOBATEILHOCTH.
MOHOTOHHOCTH, OTPaHUICHHOCTD,
CXOJIUMOCTh. beCKOHEUYHO MaJibie
nociaenoBaTenbHocTH. CBOMCTBA
CXOIINXCS TIOCIIEN0BATEIbHOCTEMH.
Bropoii 3ameuarensHblit npeaen. [penen
¢ysknmu B Touke. OCHOBHBIC TEOPEMBI
Teopuu npeesioB. CpaBHEHHE OCCKOHECYHO
MasblX BeqnuuH. [lepBbiii 3aMeuaTesbHbII

12

VK-1-32,

OIIK-1-31

JT1.3
122
J2.1




npeznen. [Ipenen Ha 6ECKOHEYHOCTH.
I'opusoHTanbHBIE ¥ HAKJIOHHBIE ACUMIITOTHL.
HenpepsiBHOCTE QyHKIMHU B Touke. Toukn
paspeiBa. CBoiicTBa (hyHKIMI HETTPEPHIBHBIX
Ha oTpeske. /Cp/

32

Boruucnenue npenenos
nocJsieioBarenbHocTei u gpynxuumid. /Ip/

VK-1-V2,
YK-1-B2

JT1.1
J12.2

33

[IpousBoanas ¢pynkuuu. Tabauma
NPOU3BOHBIX. [IpaBuiTa BEIYUCIICHUS
npousBoHO#. [TonHoe MccnenoBanue
(hyHKIIMY ¥ IOCTpOoeHHE ee Tpaduka.
IIpaBuiio Jlonurans packpbITHS
Heonpeaenennocreid. @opmynsr Teitnopa st
areMeHTapHbIX QyHKIwmiA. /Cp/

12

YK-1-32,
OIIK-1-31

J1.3
J12.1

34

Bprluncnenue npou3BOAHBIX U
muddepeHIaoB OT GyHKIIUH SBHO
3aJJaHHbIX, HESIBHO U MIAPAMETPHUYECKU.
[TpubnmkeHHbIC BEIYUCICHUS C TIOMOILBIO
quddepenumana. KP Ne3. /Cp/

YK-1-¥2,
VK-1-B2

JT1.1
122

35

Brinonnenue J13 Ne3. /Cp/

16

VK-1-V2,
YK-1-B2

J13.2

4. UuterpansHoe ucunciaenue GQyHKIAA
OJIHOH mepeMeHHOM

4.1

[lepBooOpasnas GpyHKIUM 1
HeoIpeeNeHHbIN naTerpai. Tabnuna
uHTerpanoB. OCHOBHBIE METO/IbI
HUHTETPUPOBaHUS. 3a7a9u, MPUBOASIIUC K
TIOHSITHIO OTIPENIEIICHHOTO HHTETpaa.
®dopmyna Hetorona-Jleibnuna. /Jlex/

VK-1-32,
OIIK-1-31

JT1.3

4.2

3aMeHa rmepeMeHHOH HHTETPHPOBAHNS,
(hopMya HHTETPUPOBAHHS IO YACTSIM.
HuTterpupoBanue npocTenmx
panMoOHANBHBIX M HPPAIIHOHATBHBIX
¢dynkuii. METErpHpOoBanme 00IMX
panMOHATIBHBIX BRIPAKCHHUH.
WHaTerpupoBaHue TPUTOHOMETPHIESCKIX
¢dbynkui. Pemmenue 3agad reoMmeTpun ¢
MIOMOIIBIO OTIpe/ieNIEHHbIX HHTErpanoB. KP
Ne4. [TIp/

YK-1-¥2,
YK-1-B2

JT1.1
122

4.3

IToarotoBka k KP Ne4. Beinmonnenue 13 Ne4.
/Cp/

47

VK-1-V2,
YK-1-B2

J13.4

5. InpdepennuanbHbie ypaBHEHHS

5.1

JduddepeHnuanbabie ypaBHEHUS IEPBOTO
nopsiika. OCHOBHBIC MOHTHS, 3aa4a Ko
JUIsl ypaBHEHUI IEPBOTO MOPSI/IKa, TeopeMa o
CYIIECTBOBAHUH U €JUHCTBEHHOCTHU €€
peuienust. KoMIuieKkcHbIe yucha.
JuddepeHnmanbHbie ypaBHEHHUS BTOPOTO
TOPSZIKA C TIOCTOSTHHBIMHU KO3 (P PUITUSCHTAMH.
/Jlex/

YK-1-32,
OIIK-1-31

J1.3
112

52

JuddepeHnmansHbie ypaBHEHHS TIEPBOTO
TIOPSI/IKA C Pa3IeIAIONINMUCS TIePEMEHHBIMU
¥ oHOpoAHbIE. JInHEeTHbIe
mudhepeHranbHbIe YpaBHEHUS U
ypaBHenue bepnyiiu. JIuneiinsie

g hepeHIanbHbIe YPAaBHEHHS BTOPOTO
TOPSJIKA C TIOCTOSTHHBIMHU KO3 (P PUITUCHTAMH.

KP Ne5. /Mlp/

OIIK-1-V1,
OIIK-1-Bl1

Jd1.2
122

53

TToaroroska k KP Ne5. Beimosanenue 13 NoS.
/Cp/

47

OIIK-1-V1,
OIIK-1-B1

J3.5




6. MaTtemaTnyeckuii anaau3 GpyHKoun
HECKOJIbKHUX IepeMeHHbIX

6.1 | OYHKUMU HECKOJBKUX MEPEMEHHBIX, 2 VK-1-32, J1.3
OCHOBHBIE TTOHATHS. YacTHEIC MIpOU3BOJIHBIC OIIK-1-31 91
1 1 depeHIrabl IEPBOTro U BBICIINX
HOPSIAKOB. YpaBHEHUS KacaTelnbHOU
IUIOCKOCTH X HOPMAJIH K IOBEPXHOCTU.

DKCTpeMyM (QYHKIVH JBYX MEPEMEHHBIX.
/Jlex/

6.2 | IIpousBogHast B JaHHOU TOYKE 110 3aJaHHOMY 4 OIIK-1-V1, J1.1
HaIpPaBJICHUIO U TPAAUCHT (QyHKIIUH. OIIK-1-B1 21
YpaBHEHUS KacaTeIbHON MIIOCKOCTH U
HOPMAaJIM K TIOBEPXHOCTH. Y CIIOBHBIN
akcTpemMyMm: meron Jlarpamxka. /Tlp/

6.3 | [MonroroBka k KP Ne6. Boinonnenue /13 Ne6. 62 OIIK-1-V1, J13.2
/Cp/ OIIK-1-Bl1 o1
7. KpaTHble H KPUBOJIHMHeIHbIE
HHTErpaJbl.

7.1 | JIBoliHbIe HHTETpaNbI B JEKaAPTOBBIX 4 OIIK-1-V1, J13.2
KOOpAMHATax. 3aMeHa NEPEMEHHBIX B OIIK-1-B1
JBOMHOM uHTerpaie. Slkoouan. [Ipunoxenus VK-1-V2,

KpaTHBIX UHTETPaoB. Beruncinenus VK-1-B2,
wIomaaen, o0beMoB, Macc. KpuBosmHeitHbIC
unTerpansl. /JIex/

7.2 | BolunciaeHnue 1BOMHBIX MHTETPAJIOB B 4 OIIK-1-V1, J12.2
JIEKapTOBBIX KOOpJIMHATAaX. 3aMeHa OIIK-1-B1 91
HNEPEMEHHBIX (MOJISPHBIE, IUIHHIPUIECKUE). VYK-1-V2,
®opmyna 'puna. KonrponbHas pabora Ne7. VK-1-B2,

Mp/

7.4 | Bommonnenue 3 Ne7. /Cp/ 62

8.1 | Yacsl Ha KOHTPOJIb 9 VK-1-31 J1.3
/Konrtpouis/ YK-1-32,

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

OIIK-1-Bl1




5. ®OHJ] OHEHOYHBIX MATEPHUAJIOB

5.1. BOl'lpOCbl JUIsl CAMOCTOSITEJIbHOM MOATOTOBKH K IK3aMeHY

BOITPOCBI K DK3AMEHY (3 cemectp)

Paznen 6. (YK-1-31, YK-1-32 YK-1-V1, YK-1-¥2, OIIK-1-31, OIIK-1-V1)

1. ®yHKIMM HECKOJBbKHX NEPEMEHHBIX: 00JIaCTh ONPEIeNICHNs, HENPEPBIBHOCTS, Mpe/ie (PyHKIUH B TOUKE.

2. YactHble MpOM3BOAHBIE NepBOTO Nopsiaka. nddepeniman nepporo nopsaxa. CBoicTBa, NpUOIMKEHHbBIE
BBIYHCIICHHS C TOMOLIBIO IiepBoro muddepenuumana.
I'pamuent ¢pyHkuuu B Touke. CBOMCTBa M reoMeTpUYECKUi cMbIci. [Ipon3BoiHast IO HAIPaBJICHHUIO.
YpaBHEeHHE KacaTeJIbHOM IUIOCKOCTH M HOPMaUTH JUIsl (PyHKIIMU IBYX IIEPEMEHHBIX.
YacTHble IPOU3BOAHBIE BTOpOro nopsiaka. Teopema Diinepa. uddepenunan sBroporo nopsaxa.
OkcTpeMyMbl PyHKIUH ABYX IEPEMEHHBIX: HEOOXOANMOE B JOCTATOYHOE YCIOBHE.
HawnGonbiee 1 HauMeHbIee 3HaYeHMs PYHKIIMHA B 3aMKHYTOH 00JIacTH.

8.  VCIIOBHBIN SKCTPEMYM.
Paznen 7. (YK-1-31, YK-1-32 YK-1-V1, YK-1-¥2, OIIK-1-31, OIIK-1-V1)

9. JIBoitHoit naTerpan. OCHOBHBIE CBOWCTBA.

10. Brrumciienne IBOWHOTO MHTETpajia B IEKAPTOBBIX KOOPIWHATAX.

11. Teomerpuueckue 1 GU3NUECKHUE NPUIOKEHHS ABOMHOIO HHTETpana.

12. Tpoiinoii unrerpan. OCHOBHBIE CBOICTBA.

13. BrluncneHue TpOMHOrO UHTErpaia B AEKAPTOBBIX KOOPAUHATAX.

14. TlonsipHble KOOPJMHATHI Ha IVIOCKOCTH. 3aMeHa IIEPEeMEHHOM B IBOWHOM HHTErpaie. SlkoOuaH.

15. T'eomerpuueckue 1 HU3NUECKHUE NPUII0KEHHS TPOWHOTO HHTErpaa.

16. Kpusonuneitnsle unterpais! 1-ro u 2-ro poxa. OnpeneneHue, CBONCTBa U Beruucinenue. @opmyna I'puna.

Nownkw

Tunosble 3agaun no pasaeay 6. (YK-1-31, VK-1-32, VK-1-V1, YK-1-¥2, OIIK-1-31, OIIK-1-Y1, YK-B-1)
1. HaifTi poM3BOIHYIO IO HAMPABIEHHIO BEKTOPA d = 3i —4 j ¥ rpafMenT QYyHKIHH 7 =44 y> —4x” B
TOYKE
a. (-2,-5).
2. Onpenenutb HaUOOIbIIIEE U HAUMEHbILEE 3HAUEHHUS PYHKIMA Z = X° +2xy —4x+8y B obnactu
D:2x+3y=6;x=0, y=0.

3. Hanucath ypaBHeHHs KacaTelbHOMN IJIOCKOCTH U HOPMAIIH K OBEPXHOCTH /X" + y> +7° +2=3x—y+z B
Touke P, (2; 3;6).

Tunosble 3agaun no pazaeay 7. (YK-1-31, YK-1-32, VK-1-V1, YK-1-¥2, OIIK-1-31, OIIK-1-Y1)
1. BbI4UCINUTH HHTErPA ” (3)62 y —4)dxdy , rne D - obnacts, orpanndennas npsmeivu y = 4x, y =1
D
u runepbonoit xy = 4 . Cnenats 4epTéx.

2. BpuucanTs nHTErpan H (2x—=5y)dxdy , rne D — uacts konblia, OrpaHHUYEHHOTO THHUAMH
D

¥2 + y2 =4, x>+ y2 =9, y=x, x=0. Cuenars 4epréx.
12x

3. BemuncanTts 00bEM TENA, OTPAHMUYECHHOTO TOBEPXHOCTAMU X+ Y = 2, X = \/ Yy, Z=—, 3= 0.

5
Crnenatp yeptéx npoekiuu tena B OXY.
5
i—

- -
4. BeraucauTh paboTy CHIOBOIO NOJS F = (2 x+3 y) ( x—4 y) j BHOJIb 3a/1aHHOM KpUBOHU L — JJOMaHO

OAB, rne 0(0, 0), A(3, 0), B(5, 6). CoenaTh uepTex.
5. Bsluucmurts [ﬁ(x2 —2xy*)dx+(y* —2x*y)dy , rze C: X+ y2 =1.
c

5.2 Hepeqeﬂb paﬁoT, BBINOJHAECMBIX B Ipouecce U3yUCHUS TUCIHUIJINHBI

J3 Nel Jluneitnas anre6pa. YK-1-Y1
3aoanue 1. 3anmucaTh B pEIINTh CUCTEMY JIMHEHHBIX ypaBHEeHUH AX=B:
a) meroaoM Kpamepa,
0) ¢ TOMOIIBIO OOPATHOM MATPHIIHI,
-1 2 1 5
B) meTojoMm ["aycca: A= 2 3 3 B=

1 0 -5 -9




3adanue 2. Pemnts MaTpu4HOE ypaBHEHUE: A-X=B (i X-A=B) n Haiitu matpuiy A~ (06paTHyIO K A).
7 1 3

Ypasuenne X-A=B,A=| _, , _,|,B= 67 111 34 )
410 1 -57 93 -133

J3 Ne2 Ananmutrueckas reomerpus. YK-1-V1
3aoanue 1. Jlansl koopauHATH BepinnH Tpeyroibanka ABC: A (-4; 6), B (8; -10), C (11; 11). TpebyeTcs HalTH:
1) nnuHy ctopossl AB;
2) ypaBHeHUs CTOpOoH AB 1 AC 1 uX yriioBble KO3POUITUSHTHI;
3) ypaBHEHHs MelIuaH, IPOBEACHHbIE U3 BepIIUH A U B, 1 TOUKy nepeceueHus MeauaH;
4) ypaBHeHue BbicoThl CT, npoBeneHHOoM u3 BepiuHbl C, U IJTUHY 3TOU BBICOTHI.
3aoanue 2. Jlanpl KOOpAUHATHI TOUEK A (4; -4) u B (-3; V2 ) ¥ paAnyC OKPY>KHOCTH R=6, IeHTp KOTOpPOIl HAXOIUTCS
B Havasie KoopauHat. TpeOyercs:
1) cocraBUTh KAHOHHMYECKOE ypaBHEHHUE TUTIEPOOIIBI, MPOXOIAIICH yepe3 JaHHbIe TOUKH A U B, ecii hokych
rUepOoJIbl PACIIONOKECHBI Ha OCH aOCIIHCC;
2)  HaiiTu noxyocu, POKYCHI, SKCICHTPUCUTET U YPABHECHUS ACUMIITOT 3TON rUNepOOIIbI;
3)  mOCTPOUTH THIIEPOOIY, €€ ACUMIITOTHI U OKPYKHOCTD.
3a0anue 3. JIaHbl KOOPIMHATHI BEPIIHH THPAMHUJIbI A (3;-4,-9); A, (11;-11;5); Ay(—4;10;-16); A4 (-3;1;1).
Tpebyetcs HaitTu:
1)  kocuHyc yrna meskay miockoctsamu (A AA ) u(AAA,);

2)  cuHyc yra Mexay pedpom A A, n mmockoctsio (AAA;);

3)  mnowaab rpaHu (A1A2A3)§

4)  00BEM MUpaMUIBI;

5) Touxy Ay, cummerpuunyo A, orHocutenso miockoctu (A AA,);
6)  Bbicoty H, onymennyio n3 A, Ha miockocts (AAA;).

A3 Ne3 Tuddepennmansroe ncuncienne GyHKIUU 01HON nepeMenHol. YK-1-Y2
3aoanue 1. Haiitu yka3zaHHbIE TIpeaemsl (He MONb3ysICh MpaBuiioM JlomuTas).

. 4x8—x+5 . x*-9 . 1—cosbx
a) lim—— 6) lim 3 ; B) im——M— .
x> x4+ 3x7 +1 x=33x" —8x-3 *=0 7 xsin3x
1+sin2 2
3adanue 2. Haiiti npOM3BOAHYIO 3a[aHHBIX QYHKIHIA. ) ) = 3 X +/x x 0)y % B) y=5v""
sin
3aoanue 3. iccnenosath MeTonaMu audepeHInanbHOro HCUUCTEHIUS QYHKIINHM U TIOCTPOUTD UX rpad)m(ﬂ
17— .X2 2(x+1)
a) y= ;6) y=(2x+3
Y 4x-5 =( Je'

2

3aoanue 4. CoctaBuTh ypaBHEHHUS KacaTeIbHON M HOPMaITK K TpaduKy QyHKIIUU y = B TOUKe X, =1.

3x+2
3adanue 5. Haiiti Haubombliee 1 HAUMEHbIIee 3HadeHus GyHKIUN y = 3/2(x —2)*(8 — x) — 1 Ha oTpeske [0, 6] .

J3 Ned NnrterpanpHoe ucuncnenue. YK-1-Y2
3aoanue 1. Haiitu HeomnpeneneHHbIe HHTETpabl. Pe3ynbTaT npoBeputh auddepeHInpoBaHUEM.

a)J~ cos xdx )J- (2x—=T)dx B)J.xln(xz +1)dx.

5

fsin? % x> +4x-5
x
3aodanue 2. Tlonk3yscek popmynoit HeroToHa — JIeiOHMIIA, BEIYUCIUTE ONPEICIICHHBINA HHTETPal j%
X" +4x+

3adanue 3. Bpluucnuth wiomans (GUrypsl, OrpaHudeHHON rpadukoM GyHKUMH y = xV4—1x°, y=0, (0<x<2).

CnenaTb 4epTex.

3aoanue 4. Berauciutb 00beM TeNla, 00pa30BaHHOTO BpaIllleHUEM (QHUTYPHI, OTPaHUICHHOHN rpaduraMu GyHKITHH
y=—x>+5x—-6, y=0. Ocb Bpamenus OX. CaenaTs 4epTex.

N o, T %
3adanue 5. BeIMUCTHUTh IIHHY IyTH KPHBOH L0 = 3e 7+, _E @< E .

I3 Ne6 Tuddepennmansusie ypaaenns. YK-1-Y-2, OIIK-1-Y-1
3aoanue 1. Haiitm oOmee pemenue nuddepeHInanbHbIX YpaBHEHHA a), 0) W 9acTHOE pelIeHHe YPaBHEHHS B),
YIOBIETBOPSIIOLIEE HAYAIHbHOMY YCIOBHIO:
2
Y

a) 4xdx—3ydy =3x"ydy —2xy’dx, 6)y'=—2—7l+1, 8) y'sinx—ycosx=1; y,=0,x,=7/2.
X X

3aodanue 2. Haiitn obmiee penenue audGpepeHInaIbHOr0 ypaBHEHMS M YaCTHOE PEIICHHE, YIOBIETBOPSIIONIEE




HaYaIbHBIM YCIOBUAM: y”—5y +6y =2cosx; y(0)=3, y'(0)=0,5.
3aoanue 3. qnsi uucen z;, =2-2i u z, =6i BBIYUCIIHTE!

a) CyMMYy H pa3HOCTb B anredpandeckoit hopme;
0) MpOM3BEICHNE U YaCTHOE B TPUTOHOMETPUIECKOU popme;

B) BEIYMCINTE <2 —2i . Pe3ynbTaThl H306pasuTh rpad)MuecKu.
A3 Ne6 dynxnuu aByx nepemenssix. YK-1-Y2, OIIK-1-V1

3adanue 1. HaiiTn yacTHBIE IPOU3BO/IHBIE TIEPBOTO M BTOPOTO MOPSIKOB QYHKIMH Z=4/1+xX" +y’ :
- -

3adanue 2. Iana pyskuus z =In (3x2 +2y° ) ,Touka A(-1;2) n Bekrop Z =3i+j.
Haiitu: 1) grad z B Touke A;

5
2) NpoU3BOJHYIO 110 HAMIPABICHUIO BEKTOpAa a B TOUKE A;

3) ypaBHEHUsI KacaTeJIbHOM IUIOCKOCTH M HOpManu GyHKuuu z = In (3x2 +2 yz) B TOUKE A(—l;2) .

3adanue 3. lana QyHKIHA z=x>—y —x+ y:

1) uccienoBath QYHKINIO HA DKCTPEMYM;
2) HaliTH HanOoJIbITIIce M HAUMEHbBIIIee 3HaYeHUS QyHKIMH B oosactt G :x=0, x=2, y=0, y=1;

3) CACJIaTb YCPTCIK obnactu G ¥ HAHECTH CTallMOHAPHBIC TOYKH.

J3 Ne7 Kpatnsle u kpuBonuneiinsie uarerpansl. OIIK-1-V1, VK-1-V1, VK-1-V2
3aoanue 1: BEIMUCINTD (B MOJSPHBIX KOOPAWHATAX) IUIOIIAb GUIYpPhI, OTPAHUYCHHYIO JTMHUSIMU:

2 2 2 2
X +y =2x, x+y =4x, y=x, y=0.
3aoanue 2: BBIMUCINTL 00BEM TeJa, OTPAHUICHHOTO TIOBEPXHOCTSIMU:

y=16\/§, y=x/§, 7=0, x4+z=2.

3a0anue 3: BHMUCIMTL MacCy IUIACTHHKHM D, OTpaHMYEHHON 3aJaHHBIMH JMHAAMH, ecin M(X,Y)- 3amaHHas
2 2
motoets: D: x =1, y=0, (y>0), y?> =4x; u=7x> +y.

3adanue 4: BeMCIUTH paboTy cuoBoro nojs F Bromk 3amanHoil KpuBoii L. CuenaTh yepTexk KpHBOIA:
F=(x+y)i—-(x-y)j, L-unomanas O4B,rae 0(0,0), A(2,0), B4, 5).

KP Nel Cuctemsl JinHelHBIX ypaBHeHUH. YK-1-Y1
Pemuts cucteMy IMHEHHBIX ypaBHEHUIT
a) meronoM ["aycca; 6) meroom Kpamepa; B) ¢ momouiso 00paTHOM MaTpHIbI

x—y+2z=2
2x=-3y—z=-2
3x+2y—z=4

KP Ne2 BekropHas anreOpa n ananurnieckas reomerpusi. YK-1-V1
1. HaitTi kocuHYyC yriia MeXay AUaroHajsiMU napasuiesiorpamma u anuny AD, eciiu U3BECTHBI TPH €0
BEPIIHHBI:
A (5;3;-1),B(5;2;0), C(6;4;-1).
2. Man tpeyronsuuk ABC. Berauciuth ero miomaas v JIUHY MeIUanbl U3 Bepmuuel A. A (5; 3; -1),
B (5;2;0), C(6;4;-1).
3. Beraucnuth 006éM mupamMuanl Aj1A2A3A4 1 ee BeIcOTY U3 As Ha AjAxAsz. Caenath ueptéx.  Aj (3;5;4),
Az (5;8; 1), As(1; 2, -1) Aa (35 2; -4).
KP Ne3 IIpouseognas. YK-1-Y2, OIIK-1-V1

1. Haifri npoussoanyio pysximm: y = e’ - (Sin2 X+ cos Sx)

2. f(x):lnsin2x+cos§, f’(%jz?

arcsin 2x

3. Haiimy,: y=x

X
4. Haiitu nuddepenuunan pynkunu: y =, /l‘g : 5

5.  BerucanTb npubIMKEHHO: Y = %/;, x=17,76




1-2x°

4

B TOuKe ¢ abermccoi X = 1
x +1

6.  CocraBuTb ypaBHEHUE KacaTelIbHOM K KpUBOH Y =

. t
7.  HaiiTi ycKopeHHUE TOYKH, ABHKYILIEHCS NPIMOIMHENHO M0 3aKOHYy S (t ) = sin— B moment ¢ =Ic.
KP Ned4 Unrerpanst. YK-1-Y2, OIIK-1-Y1

rctgx . 2 i —2x*-5x—-6 \/—dx_ 7
s 2t 5 [ a4 [ [

KP Ne5 JTuddepennmansusie ypapaenns. YK-1-Y2, OIIK-1-V1
1. Pemmuts muddepeHnuanbabie ypaBHeHHS 1-T0 opsaKa:
3y +4yx°
2y* +2x*
2. Pemmuth mudepeHnmaibabIe ypaBHEHHS 2-TO MOPSAKA:
Y +9y=sinx

’ 7 1 x
a) x\3+ylde+ yW2+x7dy=0. 6)xy = )Y -y =D, y(0)=1.

3. BeIUuMCIuTh KOpeHb: ¥1—i .

KP Ne6 @dynknuun aByx nepemeHHbix. YK-1-V2, OIIK-1-Y1

0 -
1. st pyHKUME 2 =;2 aiitu 0.0.®., dz(M,), grad z(M,) =2 (M,). tne M, (-L1), 1 -
(2x-3y) dl
6uccekTpuca I KOOPMHATHOTO yIJia.
2. Hanmcath ypaBHEHHS KACATENBHOM ILIOCKOCTH H HOPMAIH K NOBEpXHOCTH 2y +In+z=0 B Touke
Z
B (-10,5-1).
3. MccnenoBath Ha SkcTpeMyM GyHKIHIO z = 2x° + xy” +5x° + y?

KP Ne7 Kparusie u kpuBosinHelinbie naTerpanel. YK-1-Y2, OIIK-1-Y1

1. Haiitu muomanas GUrypsl, OrpaHUICHHON JaHHBIMH JTUHUSMHU
3 .
y=—,y=4e’, y=3,y=4
X

2. Haiitn 00beM Tena, 3a1aHHOTO OTPAaHUIMBAIOIIMMHE €TI0 MMOBEPXHOCTIMH
y=1642x, y=+2x, z=0, x+z=2

BeruucnuTh KpUBOJWHEWHBINA HHTErPAII

J.()C2 —2xy)dx+ (y* = 2xy)dy , L - nyra AB napa6onet X = y° , e A(1, 1), B(1, -1).

5.3 OneHo4YHbIE MaTepuaJbl, HCITOJb3YEMbIC IJIfl IK3aMECHaA

B cemectpe 1,2 3x3ameH He IpeIyCMOTpPEH.

B cemectpe 3 mpeaycMOTpeH dK3amMeH. JK3aMEHAIMOHHBIH OMJIET BKIIIOYaeT B ceOsi 3 TeopeTHYecKuxX BOIpoca
(paznensl 6, 7) U3 yCTAaHOBJIEHHOTO IEPEUHs U 2 33Ja4 0 3TUM pa3fiesiaM U3 yCTaHOBIEHHOTO NMEPEYHsL.
Buners! xpanstcs Ha kadeape n yTBEpKACHBI €€ 3aBeyIOIINM.

Bompoc 1 u3 mepeunst BonpocoB 1-8 caMOCTOSATENbHOM MOATOTOBKU K SK3aMEHY .
Bonpoc 2 u3 nepeunsi BonpocoB 9-16 caMOCTOSTENbHOM NOATOTOBKH K SK3aMEHY.

5.4 MeToauka OlleHKH Pe3yJbTATOB 00y4YeHHs

lkaja oeHMBaHUs 3HAHMI 00yYaIOIIMXCS PU MPOBEIEHUH 3a4ETa

3ader MpOCTaBIISETCS Ha OCHOBE BHIMOJHEHHS U 3aLUThI TOMAIIHUX 33JaHNI N HAMHMCAHUN KOHTPOJIBHBIX
pabor.

OreHKa «3a49€eT» - 00yYaIOIIMICS MOKA3bIBACT IIIy0OKUE, HCYCPIBIBAIOIINE 3HAHUS B 00bEME IPOHICHHOM
MPOTPaMMEI, YBEPEHHO JICHCTBYET MO MPUMEHECHHUIO TIOJTYYCHHBIX 3HAHUH HA MPAKTUKE, TPAMOTHO U JIOTHYCCKU
CTPOMHO M3JIaraeT MaTepHa Ipu OTBETe, yMeeT pOPMYJIHPOBATh BHIBOBI M3 U3JI0KEHHOT'O TEOPETUIECKOTO
Mmarepuaa, 3HaeT JOMOJHUTEIHLHO PEKOMEHIOBAHHYIO JINTEPATYPY, JOMYCKAeT HE3HAYUTEbHbIE OIIHOKHU MpH
OCBEILIEHNH 33/JAHHBIX BOIIPOCOB.

OrieHKa «He3a4eT» - 00YJaIONIMHCS JOMyCKaeT TpyObie OIMMOKY B OTBETE, HE TIOHUMAET CYIITHOCTH
M3JIaraeMoro BOMpPOCa, He YMEET MPUMEHSITh 3HaHHs Ha NPAKTHKE, IAeT HEIOJIHbIE OTBEThI Ha JIOTMOJHHUTEIIbHbIC U




HaBOJAINEC BOIIPOCHI.
OHCHKa «HeABKa» — 06yl1a}om1/117lca Ha 3a4CT HC SABUJICA.

Ixana oueHUBaHNUS 3HAHUI 00yUAIOIIMXCSH HA IK3aMeHe:

DK3aMEH CITy>KUT JUIsS OLIEHKU pabOThI CTYy/ICHTA B TCUCHUE CEMECTPa U MPU3BAH BBIIBUTH YPOBCHbB, IPOYHOCTH U
CUCTEMATHYHOCTb MOJYYCHHBIX UM TCOPETHICCKHUX M MPAKTUYCCKUX 3HAHUH, MPHOOPECTCHUS HABBIKOB
CaMOCTOSITEILHOHN pabOThI, pa3BUTHS TBOPUYECKOTO MBIIIUICHHUS, YMEHHUE CHHTE3UPOBAThH TIOJTYUEHHBIE 3HAHUS U
MIPUMEHSTh WX B PEIICHUH MTPAKTUICCKHUX 3a7ad.
ITo uToram 5K3aMeHa BBICTABIISACTCS OLCHKA: «OTAMYHO», «XOPOIIO0», «YIOBICTBOPUTEIBHO,
«HEYJOBIETBOPUTEIIHHO .
OneHka «0TJINYHO» -
OO0yuaromnuiicst IEMOHCTPUPYET:
- IyOOKHUE 3HAHUS COACPIKAHUS U3YYCHHON AUCIUILTHHEI BO B3aUMOCBSI3H C IPYTUMU TUCIHIUTHHAMMY,
- CIIOCOOHOCTH MCIOJIb30BATh TCOPCTUUCCKUEC 3HAHUS TIPU BBITOJHCHUHU MPAKTHUCCKUX 3aaHUM;
- apryMEHTHPOBAaHHBIC, HCYCPIIBIBAIOIINE OTBETHI Ha BCE BOIIPOCHI IO OMIIETY, a TAKIKE JOTIOJTHUTEIBHBIC BOIPOCHI
9K3aMEHATOPA;
- YMCHHE BBIMIOJHAT U 00OOCHOBBIBATH PEIICHUE MPAKTHYCCKUX 33aHUH BRICOKOTO YPOBHS CIOXKHOCTH;
- HaJIM4ue COOCTBCHHOW 000CHOBAHHOM MO3UIIMHU 110 00CYKIAEMBIM BOIIPOCAM;
- CBOOOTHOE HCITOJIb30BAHKE B OTBETAX HA BOIPOCHI MATEPHAIIOB PEKOMEHJOBAHHON OCHOBHOW W JOTIOJIHUTEIbHOK
JUTEPATYPHI.
OueHka «xopomo» -
OO0yuaromnuiicst IEMOHCTPUPYET:
- 3HAaHHE OCHOBHBIX TEPMHUHOB I10 COJCPIKAHUIO N3yICHHOUN TUCITUTUINHEI,
- TBEpJIbIC 3HAHHS TCOPETUICCKOTO MAaTCpUAIIa;
- YMCHHE JIaTh YETKUE OTBETHI HA MIOCTABJICHHBIC BOMPOCHI,
- YMCHHE PEelIaTh MPAKTHUCCKUC 3aIaHMS,;
- BIIQJICHUC OCHOBHOM JINTEPATYPOI, PEKOMEHIOBAHHOM MPOTPaMMO# TUCIUTUINHBIL.
JlomyckaroTcsi He3HAYUTEIbHBIC HETOYHOCTH B OTBETAX HA TCOPETHUCCKUE BOIPOCHI M IIPU BBIOJIHCHUN
MPAaKTUYCCKUX 3aaHHH
OueHKa «y10BJIE€TBOPUTEILHO» -
OO0yuaromnuiicst IEMOHCTPUPYET:
- 3HAHHUS TEOPETUUIECKOTO MaTepraia Mo U3yUeHHON AUCIUILTNHE;
- HETIOJTHBIE OTBETHI HA OCHOBHBIE BOIIPOCHI, IOMTYyCKask OMTUOKH B OTBETE; HEAOCTATOYHOE MOHUMAHNE CYIITHOCTH
M3JIaraeMbIX BOIIPOCOB,;
- HETOYHBIE OTBETHI Ha JIOMIOJHUTEILHBIE BOITPOCHI;
- YMCHHE BBIMIOJHSITH MPAKTUYCCKUC 3aaHus 0e3 TpyOBIX OIIHOO0K;
- HEZIOCTATOYHOC BJIAJICHHE JINTEPATYPOH, PEKOMEHIOBAHHOM MPOrpaMMON TUCIUILIHHBIL.
OueHKa «HeyI0BJIEeTBOPUTEILHO» -
OOy4arouuiics JeMOHCTPUPYET:
- CYILIECTBEHHBIC TPOOEIBI B 3HAHUSIX Y4eOHOTO MaTepHala;
- IPUHIIUTIHAILHBIE OITMOKH ITPU OTBETE HA OCHOBHBIE BOTIPOCH! OMJIETA, OTCYTCTBUE 3HAHUH W TOHUMAHHMS
OCHOBHBIX TEPMHHOB U OIPEICTICHMIA;
- HETIOHUMaHHUE CYITHOCTH JTOTIOJTHUTEIBHBIX BOIIPOCOB B paMKaXx 3a/IaHuil OHIIeTa;
- OTCYTCTBHE HaBbIKA WM CYIECTBEHHBIE ONTUOKH MPHU BHITIOTHEHUH MTPAKTUIESCKUX 3aJaHUH;
- He3HAHHE JTUTEPATYPhl, PEKOMEHIOBAHHON MTPOTPaMMOM TUCITUTUIHHEI.

Ixaja oneHUBaHNS 3HAHUT 00yUYaOMXCS P BbIMoJHeHuu /13
JloMariHue 3a1aHusl BBITOHSIOTCS O0YYAOLMIUMHUCS CAMOCTOSTEIIFHO B YCTAHOBJICHHBIC CPOKH. OIICHKA «3aUTCHO»
BBICTABJISICTCS MOCJIC MPABHILHOTO BBIOJHCHUS BCEX 3aJaHUH M UX 3aIlIUTHL

Ixasa oueHuBaHus 3HAHUHA 00y4yaomuxcs npu Bpinoanennu KP
KonTponbHbie paO0ThI BRIIOIHAIOTCS 00YYAOIIUMUCS HA MPAKTHYCCKUX 3aHATHAX, IPEIYCMOTPCHHBIX YYCOHBIM
riaHoM. OIeHKa «3aYTCHO» BBICTABIISICTCS IIPH MPABUIBHOM BBITIOTHEHUH Oonee 75% 3ananuii uz KP. B
MPOTHBHOM CJIy4ae BBICTABIIACTCS OIICHKA «HE 3a4TCHO». B Cilydae OLCHKH «HE 3a4TEHO» 00YYarOIUMCS
BBITIOJTHSAETCS paboTa Haja omuOKamMu, ¥ fanHasi KP BEIIOTHSETCS TOBTOPHO.

6. YHEBHO-METOJANYECKOE U HH®OPMAIIMOHHOE OBECIHEYEHHUE

6.1. PexomeHnayemasi JuTepaTrypa

6.1.1 OcHOoBHas TUTEpATYpa

O0o03HaYeH ABTOpBI, 3ariaBue buoanorexa HM3parennct
He COCTABHUTEJH BO, TOJI
J1.1 IMox o6mr. pen. A. B. COOpHUK 3a/1a4 [0 MAaTEeMAaTHKE HTBb CTU HUTY M.: AnbsHc,
Edumosa, b. I1. JUid BTy30B: B 4-X gactax. U.l: «MHCHC» 2011
JemugoBuya. Jluneiinas anreGpa 1 OCHOBBI




MaTEeMAaTHYECKOTO aHau3a: y4eo.
mocoOue JIJIsl BTY30B

J1.2 ITox o6mr. pen. A. B. COOpHHK 3a/1a49 TI0O MaTeMaTHKe HTB CTU HUTY M.: AnssHc,
Edumosna, b. TI. IS BTY30B: B 4-X gacTax.U.2: «MUCHUC» 2011
JemunoBuya. CriertnanbHBIE pa3Ieisl

MaTeMaTHYECKOTO aHalu3a: y4eo.
ocoOue JIJIsl BTY30B
J1.3 J1. T. ITucbMeHHBIH KoHcIekT JIEKIHi 10 BBICIIEH HTB CTU HUTY M.: Aiipuc-
marematuke. [TonHbIN Kype «MHUCHUC» npecc, 2009
6.1.2 JlonoyiHUTeJILHAS JTUTEPATypa
O6o03Ha4eH ABTOpBI, 3arnaBue Bubdauoreka Hznarenanct
ue COCTABUTEJIH BO, 0]
J2.1 A. A.T'ycak OCHOBBI BEICIIIEH MAaTEMATHKU: OBC biblioclub.ru | MuHck:
yuebHoe mocodue URL cchuika Tetpa
https://biblioclub.ru | Cucremc,
/index.php?page=b | 2012
00k&id=111939
122 I'. H. bepman COOpHUK 3a11a4 110 Kypcy HTb CTU HUTY CIIb.:
MaTeMaTH4ECKOr0 aHaJIu3a: «MHUCHUC» [Ipodeccus,
yaeOHoe mocodue 2008
6.1.3 MeToanyeckne MaTepuabl
O6o3HaueH | ABTOpBI, COCTaBUTEIU 3ariaBue Bubnuoreka WznarenbcTB
ue 0, I'oJg

J13.1 T. B. 'onoBueHKo, DJeMeHTHI JIMHEWHOH anreOphl 1 HTb CTU HUTY CTU HUTY
9. 3. JlonaromnosnoBa AHAITUTUYECKON reOMETPUH «MHUCHC» MUCuC,

2017

J13.2 T. B. TamOblst HccnenoBanue GpyHKIMI 0HON 1 HTb CTU HUTY CTU HUTY

HECKOJIBKUX NEPEMEHHBIX «MHUCHUC» MHUCuC,
2025

J133 T. B. 'onoBueHKo HuTerpanbHOE UCUUCIIEHUE HTb CTU HUTY CTU HUTY

T.B. TamObIst «MHUCHUC» MMUCuC,
2026

J13.4 9. 3. Jlonronosnoaa, IIpuMeHeHHne HHTErpabHOrO HTb CTU HUTY CTU HUTY

T.B. TamObIst HACUYUCJIEHUS K PELICHUIO 3aa4 «MHUCHUC» MMUCuC,
reOMEeTpUH, PU3UKU U BEKTOPHOTO 2017
aHaim3a

JI13.5 9. D. Jlonromnoiosa, Maremaruka. MaTeMaTH4eCKHi HTB CTU HUTY Crapsrii
C.A. YomuusH. aHanu3: MHTerpasl. «MHUCHUC» Ockom: CTU

Jnbdepennmansabie ypaBHSHHS HUTY
MUCuC,
2012
6.2. IlepeyeHb pecypcoB HH(GOPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn «HTepHeT»
91 3y6oga ., Octpas O., [TaBnenko A., URL: http://biblioclub.ru/index.php?page=book&id=259303
Paccoxa E. OcHOBEI MaTeMaTH4eCKOTO
aHanuza: Mmoayib "'DyHKIMH
HECKOJIbKUX TIEPEeMEHHBIX":
caMOYUHUTeIb [ DNEeKTPOHHBIN pecypc]
/OI'Y, 2011.
6.3. IlepeyeHb MPOrpaMMHOI0 o0ecreYeHus!
1 Microsoft Windows
2 Microsoft Office
6.4. llepeyeHb HH(OPMAIIMOHHBIX CIPABOYHBIX CHCTeM H MpogecCHOHATbHBIX 023 JaHHBIX
ni | Hayunast anextponnas 6ubnanoreka eLIBRARY https://elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
7.1 Ayantopust Ne211

[TepedeHb OCHOBHOTO 000pYyMOBaHUS, YIeOHO-HATIISIHBIX TTOCOOMIA:
- KOMIUIEKT MeOeJH JIJisl IpenoaaBaTesis,




- KOMIUTEKT Mebenu st o0yuaroruxcs Ha 40 MOCaJ0uHBIX MECT,
- IOCKa MarHUTHO-MapKepHasi,

- KOMITBIOTED,

- MYJBTUMEUATIPOEKTOD,

-3KpaH.

[IporpammHOe oOecnicueHue:

- Microsoft Windows,

- Microsoft Office.

8. METOANWYECKHE YKA3AHUA JUISI OBYYAIOIIUXCS

TeopeTndeckast 9acTh Kypca U3J1araeTcsl B THAJIOTOBOM PEXXHAME C UCTIOIB30BaHUEM JEMOHCTPAMOHHON
npe3eHTanuy. i OBIaeHHs H3y9aeMBbIM MaTepHaIoM HEOOXOIMMO HE TONBKO H3YYHTh TEOPHIO, HO M
CaMOCTOSTENIFHO PEIINTH 334a4H [0 KaXKA0H n3ydaeMoi Teme. [IpakTideckue 3aHATHS TPOBOAATCS B BUAE pa3zdopa
KOHKpPETHBIX 337ad.

s ycrenHo# MOATOTOBKH K AK3aMEHY CTYAEHTaM PEKOMEHIIYyETCSI TOTOBUTHCS K KaXKIOMY 3aHITHIO (H
JIEKUMOHHOMY, U IPAKTHYECKOMY ); BBITIOJHATH BCE TOMAILHUE 3aaHusl (MHAUBUAYAIbHbBIE U €KE€HEAEIbHBIE) YETKO
B CpOK. BhINOIHEHHBIC TOMAIITHHE 3aJ]aHUs HEOOXO0IUMO 3aIlUIIATh, OTBEYasl Ha BOMPOCHI PEMOIaBaATEIIS.

K sk3ameny nomyckaroTcs CTyI€HTHI, BBIMOIHUBILNE U 3aIIUTUBILKE BCE JOMAIIHHUE 3aJaHUsl U HAMHCABIINE
BCE KOHTPOJIbHBIC pa0OTHI HA MOJOXKHUTEIBHYIO OIICHKY.




