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1. AHHOTAIUA
K pabouell mporpaMme AUCHHUILINHBI
BF1.0.13 MATEMATHYECKUHN AHAJIU3
Tpynoemkocts 15 3.e.

1.1. Heab ocBoeHUst U KpaTKoe Co/iep:KaHue JUCIUIITHHBI

Henb ocBoOeHHMs TMCHMINIMHBI: U3yYEHUE OCHOBHBIX MAaTEMAaTUYECKHUX IMOHATUMN, UX B3aUMOCBS3H U
pa3BUTHSA, a TAK)KE OTBEUAIOLIUX UM METOOB pacuéra, UCIOJIb3YEMBIX AJI aHAJIN3a, MOJEIUPOBAHUS U
peleHus MPUKIIAHbIX 3a/1a4.

Kpatkoe copep:kaHue [IUCHMIUIMHBI: TEOpHUS IMpenesoB; Iu(QepeHHaIbHOe HCUYHUCICHUE;
npwiokeHuss aupdepeHInaNIbHOT0 UCYUCIICHUS; HEONPENeICHHBId HHTErpall; OINpeaeICHHBIN
UHTErpal; MPUIOKEHUS OIpPENeJICHHOrO0 HHTErpana; HECOOCTBEHHbIE HMHTErpalibl, HWHTErpajbHOE
ucuMciaeHue (QyHKUMHM MHOTMX MEPEMEHHBIX; UHTErpajbl, 3aBUCSIIME OT IapaMeTrpa; oOuas Teopus
psoB; Teopus (QPYHKIMM KOMILJIEKCHOTO NEPEMEHHOI0; MHTErpajibHble MpeoOpa3oBaHMs, KpaTHBIE,
KPUBOJIMHENHBIE, [IOBEPXHOCTHBIE UHTErPAJIbl U UX IPHIIOKEHUS B TEOPUH TTOJIS.

1.2. IlepevyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTeJbHON MPOrpPaMMbl

HanmeHnoBanue IInanupyemsie OrneHOYHBIE
KaTeropuu (rpyrim,l) pe3yIbTaThI HanMeHoBaHME cpencTBa
KOMIIETEHLIU I OCBOEHUA [Inanupyemsbie
IIPOTrpaMMBI HHAKATOPA pe3yabTaThl 00yUYCHHS
(conmepkanue u JIOCTIDRCHHA M0 TUCIUTUINHE
KOBI KOMITETEHIMH
KOMITETSHINHN)
Oo6menpodeccuonansueie | OIK-1:  cmocoben | OIIK-1.1:  CmocoOeH | 3HATH: OCHOBHBIC | BrImonHeHue
KOMICTCHIUH MPUMEHSTh NPUMEHATh  0a30BBIA | MOJOXKCHUS W 3aKOHBI | 3aJaHUM Ha
(yHIaMEHTaJIbHBIE | MaTeMaTHYECKHH MaTEeMAaTHKH, B | IPaKTUIECKUAX
3HaHUs, ammapar, CBSI3aHHBIA ¢ | MpodeccroHaTBHON 3aHATHAX
MOJTyYeHHBIE B | TIPUKJIaTHON JIeATeITHHOCTH. TectupoBanue
obmactu MaTeMaTUKOMH U | yMeThb: npuMmeHath | [IpoBepka
MaTEMaTHYCCKUX W | HH()OPMATHKOM. (byHIaMeHTaIbHbIC PTP
() ecrectBennbix | OIIK-1.2: CnocobeH | 3HaHUS MaTeMaTUKU B | Dk3aMeH
HayK, U | pewarhb TUIIOBBIE | TEOPETHYECKHX u
UCTIONB30BaTh MX B | 33aud  C  YYETOM | DKCIIEPHMEHTAIIBHBIX
npo(ecCHOHATIBHON | OCHOBHBIX TOHSTHH W | MCCIIENOBAHMSX,
JIeATEEHOCTH. 001X BEISIBUTH
3aKOHOMEPHOCTEH, €CTECTBEHHOHAYYHYIO
(opMynHpyeMBIX B | CYIIHOCTh  IPOOIIEM,
paMKax 0a30BBIX | BOBHUKAIOMINX B XOIE
JTUCTIATUTAH poQecCHOHAITBEHOM
MaTEeMaTHKH, JIeATeNTBHOCTH, u
uHpopmMaTuku U | TIpUBJEKAaTh [UIT WX
€CTECTBEHHBIX HAYK. perIeHus
OIIK-1.3: Crioco0eH | COOTBETCTBYIOIIHIA
BBISIBIISATH MaTeMaTHYecKHi
€CTECTBEHHOHAy4YHYIO | armapar.
CYIIHOCTh  MpOOJieM, | BJAaAeTh: 0a30BEIMU
BO3HMKAIOIIMX B XOJ€ | 3HAHWSAMH B 00JacTH
npo¢eCCHOHATBHOM €CTECTBCHHOHAYYHBIX
eI TeTFHOCTH, JWICITUTDINH,
MPUBIEKATh [UIAI WX | MaTeMaTHYECKUM
pemeHus anmapaTom TUIS
COOTBETCTBYIOIIUE perIeHus 3amaq
3HAHUS, TIOJTyYeHHBIE B | MPOECCHOHAIBHOM
obnactu JEATENBHOCTH.
MAaTEMaTHYCCKUX u
(mn)  ecTeCTBEHHBIX
HayK.




1.3. MecTO JUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

I/IHIIGKCI)I 1 HAMMCHOBAHUA y‘-IC6HI>IX JUCHUITIINH

(Momymeil), mpaKTHK

Ha KOTOpBIE

HaumenoBanune | Cemectp OTIHPAETCS .
Wnpnexc JUTSL KOTOPBIX COJIep:KaHue JaHHOM
TUCTIATLTAHBI U3YyYEHHUs | CcoJep)KaHue
. JUCIUIUIMHBL (MOJyJisl) BBICTyIAa€T
TaHHOU .
omopou
JUCIUTUTAHBI
(Momyms)
b1.0.13 | Marematuyeckuii | 1-4 b1.0.16 b1.0.17 uddepennmanbapie
aHaIn3 JluckperHas ypaBHEHHS
MaTeMaTHuKa b1.0.18 Teopust BepoaTHOCTEN U
b1.0.14 MaTeMaTU4eCcKas CTaTUCTUKA
Anrebpa u b1.B.04 MatemaTudeckoe u
TeOMETPHUS UMUTAIIMOHHOE MOJICIIMPOBAHUE

b1.B.05 Ilpaktukym Ha 9BM
b1.0.20 YucneHHble METOALI
b1.0.2 3 MeTtoasl onTUMH3AIAN
b1.B.Z1B.09.01 Maremaruueckoe
mozaemupoBanre MathCad
b1.B.Z1B.09.02 MaTtemaruueckoe
MozenupoBanue MathLab

1.4. SI3pIk npenoxaBaHus: PyCCKHUIA




2. O0beM IMCOMIVIMHBIB 3249€THBIX €JHHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMHYECKHX YaCOB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Brimucka u3 yuebnoro miana (rp. b-ITM-23):

B1. 0.13 MATEMATHUYECKUI
Kon v Ha3BaHWe TUCIUIUTMHEI [0 Y4eOHOMY TUIaHY AHAI
Kypc n3ydenus 1,2
CemecTtp(bl) U3yUEHUS 1,2,3,4
o Ox3amen — 1, 2, 4
dopma MPOMEKyTOUHON aTTeCTAlNH (3a4eT/IK3aMEH ) 3auer — 3
PT'P 1,2,34
Tpynoemkocts (B 3ET) 15
TpynoemkocTs (B yacax) (cymma ctpok Nel,2,3), B T.4.: 144/144/108/144
O06bem ayauTopHOI Bru. c
Nel. KonrakTHast paboTa 00y4arommxcs ¢ IIPUMEHEHUEM
paboThl, |
npenoaasaresiem (KP), B yacax: B UACAX JOT nmu 30, B
yacax
O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 56/84/75/70 -
1.1. 3aHATHS JEKITMOHHOTO THNA (JCKIIHH) 18/32/36/34 -
1.2. 3aHsATHS CEMUHAPCKOTO TUTIA, BCETO, B T.4Y.: - -
- CeMHUHapbI (MPAKTUYECKUE 3aHATHUS, KOJUTOKBIYMBIN
) 36/48/36/34 -
- 1abopaTopHbIe paboThI - -
- PAKTUKYMBI - -
1.3. KCP (KOHTpOJIb caMOCTOSITEIbHOM paboThI, 2/4/3/2 i
KOHCYJIbTAITNH)
Ne2. CamocrosiTennbHas padora odyqyaromuxcst (CPC) 61/33/33/47
(B yacax)
Ne3. KosimuecTBO 4acOB Ha 3K3aMeH (IIpU HAJIUYUU
HK3aMeHa B YUeOHOM IIJIaHE) 2712710127

1yKa3LIBa€TCﬂ, €CJIM B aHHOTallu1 O6paBOBaT€HBHOﬁ IporpaMMel IO NO3ULHHU ((CBGHGHI/IH O IPUMCHCHHUHU JUCTAHIIUOHHBIX
TEXHOJIOTUI 1 QJICKTPOHHOT'O 06y‘-I€HI/I$I)) YKa3aH OTBCT «Aa».
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3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

KonTakTHas pa60Ta, B yacax

= = = =
Q| o | © o o
Q) 5 g Q) Q) Q)
= 341 = 2 = =
Bcero =S| B2 E| & E = | £
Pasnen V| gd 0| 3| v 0 = | Yacer CPC
4yacoB = < § = o jen) jen) ]
9 e q 9 O ) ) [
S| 29 2|2|2| <] 2|28
S| S| E|E|E| 8|5
8| ~d el &l &l = a3
= QN = o = > = e
< ) &4 o = o »‘é o o
= “ | T x| 8| x| B| x| X
= = E = E = f o = H ~ = B -
5| 2083248 Z¢E&Z(0C
=l 8dod 85| 2d=| 84 &
1 cemectp
OyHKIUSA OAHON
nepeMeHHOi. OCHOBHBIE
noHsatus. IloBenenne 12 2 - 4 - - - - - - 6 I1P,AP
bynkun. ['paduku
AIIEMEHTAPHbBIX (PYHKIM.
IIpenensr u
MOCJIEI0BATEILHOCTH.
e > 6 | 3|-161]-|-|-1-1-1-1 7mPAP
[TepBsiii U BTOpOIA
KJIACCUYECKHE TPEJIETBI.
HenpepwiBHOCTS (yHKITUU B
touke. Kiaccupukamnus 12 2 - 4 - - - - - - 6
[1P,AP
TOYEK pa3phIBa.
JuddepennmpoBanue 71 3 6 1 11
(GYHKIMU OJTHOM MepeMeHHOU PI'P
UccnenoBanue u nocTpoeHue 15
rpauka ¢ MOMOLIBIO 21 2 - 4 -] - - - - -
pag OMOTHL IIP,AP
MIPOU3BOTHOM.
Heonpenenénnslii u 16
ONpeAeICHHbI MHTErpal. 35 6 - |12 - - - - -1
[1P,AP
HecoOcTBeHHBIE MHTETPAJIBI.
OK3aMeH 27 - - - - - - - - - 27
Bcero 1acoB 3a cemecTp 144 18 36 2 61+27
2 cemMecTp
[Ipunoxxenus onpeaenéHHOro 8
P bed 35 (10| - 16| -] -|-|-1]-1]1
MHTErpaa. I1P,AP
OYHKIIMY MHOTHX
nepeMeHHbIX. OCHOBHBIE
TTOHATHS. 8
35 10 | - | 16 | - - - - - 1
JuddepennmpoBanue u I1P,AP,PT'P
HMHTETPUPOBAHUE.
HccnenoBanne yHKIIHIA.




JIBOMHBIE, TPOIHBIE 17
MHTErpalibl U UX 47 12 -1]16 | - - - - -2
NPUII0KCHUS. [P.AP
OK3aMeH 27 - - - - - - - - - 27
Bcero vacoB 3a cemecTp 144 32 48 4 33+27
3 cemecTp

Yucnosele u
3HAKOIIEPEMEHHBIE PAIBL. 2 6 i 6 i i i i i i 10
HccnenoBanne cXxoquMOCTH C IIP,AP,PT'P
IIOMOUIbIO IIPU3HAKOB.
@DyHKIMOHAIBHBIE PSBI.
OcHOBHbIE IOHATHS. 10
CreneHHbIE PsAbL. 22 6 - 6 - - - - - -

I1P,AP,PT'P
Uccnenosanue obmactu
CXOOMMOCTH.
TpuronomeTpuyeckue psiibl. 10
Pasnoxxenue GyHKIUH B psf 25 6 - 6 - - - - -1 3

I1P,AP,PT'P
Dypse.
KpuBonnHelinslie n 3
MOBEPXHOCTHBIE UHTETpanbl M | 39 18 - | 18 - | - | - - - - IIP.AP
UX MPUIIOKECHHUSL. ’
3auér - - - - - | - - - | - -
Bcero 1acoB 3a cemecTp 108 18 | 0 | 36 3 33

4 cemecTp
DyHKIMSA KOMIUIEKCHOMN 6
nepeMeHHON. OCHOBHBIE 16 4 - 4 - - - - -2
TIOHSTHS. [TP,AP
HenpepriBHOCTE U ipezen 6
(GYHKIIMN KOMIUIEKCHOMN 14 4 - 4 - - - - - - IIP.AP
MIEPEMEHHOM. ’
JuddepenmmpoBanue u 10
WHTETPUPOBAHUE (PYHKIIHH 26 8 - 8 - - - - - -
KOMILIEKCHOW ITEPEMEHHOM. [P.AP
Brruersl. Beruncienue 16
WHTErPaJIOB C TTIOMOIIBIO 32 8 - 8 - - - - - - [IP.AP
BBIYETOB.
9

DneMEeHTBI TEOPUH MO 29 10 | - | 10 | - - - - - - PLP
OK3aMeH 27 - - - - - | - - | - - 27
Bcero yacoB 3a cemectp 144 | 34 | - | 34 | - - - - -1 2 47+27
NTOI'O 540 120 - | 154 - - | - - - | 8 [ 174(81 5x3)

[Tpumeuanue: [1P-nmoaroToBka Kk MpakTUYECKUM 3aHATUSAM, AP — BBITIOJIHEHHE aTTECTallMOHHBIX PadoT,
KP — nanucanue koHTpoibHOI paboThl, PI'P — Hanmucanue pacueTHo-rpaduueckoit paboThI.

3.2. Copepxanue TeM NPOrpaMMbl AUCHHUIINHBI
Tema 1. luddepenunanbHoe ucyucaeHne PyHKIUHM OJHOH NepeMeHHOI
[TonsTHe ¢QyHKIMH OTHOW MepeMeHHOM; crocoObl ee 3amanus. Knaccudukanus dyukuuid. [Ipenen
¢yskumu. Teopema 00 yCIOBUHM CyHIECTBOBaHMA Ipenena (GyHKIUH B TOuke. Teopema o mpeserne
CYMMBI, Pa3HOCTH, IPOU3BEACHUS U YacTHOIO ABYX GyHKuuid. Teopema o mpenenax 3-x ¢pyHKuuid. 1-i
U 2-ii 3aMevaTeNbHbINA npenensl. Beraucnenue npenenoB. beckoneyHo Manble 1 6eCKOHEYHO OOJIbIne
¢yukuuu. Teopema 0 HEOOXOAMMOM M JIOCTaTOYHOM YCJIOBMHU CYIIECTBOBAaHUM INpezaena. Teopema o
CyMME€ M TPOM3BEICHHUH OECKOHEYHO MaiblX (yHKuuMiA. CBs3b MeEXIy OECKOHEYHO MajblMU HU
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O6eckoHeuHno OompmmMu  (pyHKIUSAMH. beckoHeuHo Manbie W OECKOHEYHO OoJbinve (HyHKIIHH.
CpaBHeHHE OECKOHEUYHO MajblX M OeckoHeyHO Oonibmux (yHKiui. HenmpepblBHOCTh (yHKIMH.
Teopema 0 cymMMme, MPOU3BENICHUH, YaCTHOM HeTIpephIBHBIX (QyHKIMA. Touku pa3peiBa GyHKInU. Mx
knaccupukanus. CrnoxxHast u odpatHast GyHKIMHU. TeopeMbl 0 HEMPEPHIBHOCTH CIOKHOM U 0OpaTHOM
¢yskumu.  [lonstme npomsBomHOW  ¢GyHKIHMH. ['eoMerpudyeckuid W (QHU3HUECKUH  CMBICT
npousBoHOU. Juddepenuupyemocts pyHkmMu. Teopema 0 HEOOXOAMMOM U JOCTATOYHOM YCJIOBUHU
muddepermmpyemocty pyHkImiA. Tabnauma ocHOBHBIX pou3BoaHbIX. [IpaBuna muddepenunpoBanms.
HuddepenuupoBanre CciaoxkHOW U oOpatHoil  QyHkumu. Jlorapupmuyeckas MTPOU3BOJHAS.
[IpousBosHas HEsSBHO W TapaMeTpudeckd 3amaHHoW (ynkiun. JAuddepenmuman QyHKIUN OIHON
NEpEeMEHHOHN; €ro TreOMETPUYECKHH CMBICI U MPUMEHEHHE K MPUOJMKEHHBIM BBIYMCICHUSM.
[IpousBoaHas u auddepeHnrampl BEICIINX MOPSAKOB PYHKINU ogHON nepeMeHHO. Teopema depma.
Teopema Pomns. Teopema Jlarpanxa. Teopema Komm. [IpaBuiio Jlonurans. [Ipu3nak MOHOTOHHOCTH
muddepernmpyemoit pyakmn. Heodxommmoe i JoCcTaTouHOE yCIIoBHS SKCTpeMyMa. Touku nepernda
¢yukuuu. Ilpusnak Bbemmykioctd auddepenunpyemoit ¢ynkiuu. HeobGxoaumoe M 1octaToYHOE
yCIIOBHS TOUYKH Tiepernda. AcuMntorel. O0mas cxema uccie1oBaHust QyHKITHH.

Tema 2. UnTerpanbHoe ucyucjieHne PyHKIMN OHOM MepeMeHHO

[lepBooOpa3nast u HeomnpeneneHHbI HHTErpaid. OCHOBHBIE CBOICTBA HEONpPEAEIEHHOTO0 HHTErpaja.
Tabnuua OCHOBHBIX HHTErpajioB. 3aMeHa IEPEMEHHBIX B  HEOINPEICIIEHHOM HHTErpale.
WHTerpupoBanre 1o 4YacTsM B HEONpEIesIeHHOM HHTerpaine. MHTerpupoBaHue panroHalbHbBIX
¢ysukuuid. OmnpeneneHHblii uHTerpain. HeoOxoaumoe M 10CTaTOYHOE YCIOBUS HHTETPUPYEMOCTH
¢ynkuu. OCHOBHBIE CBOMCTBA ONPENEIEHHOro uHTerpana. OLEHKH OINpeAeNEHHBIX HHTErPasoB.
Wuterpan ot HeoTpuuareabHo (GyHKIMHU. OLEHKH ONpeAeIeHHbIX HHTerpasoB. Moylib HHTErpaa.
OLeHKH OTpeICNICHHBIX MHTErpasioB. Teopema o cpenHeM, ee reomeTpuueckuit cmbici. MHTErpan c
nepeMeHHbIM BepxHUM npenenoM. @®opmyna Heiorona - JleiiOHuma. 3ameHa mepeMEHHBIX B
onpezieIeHHOM uHTerpane. MHTerpupoBaHue 1no yacTsM B ONpeleNeHHOM uHTerpaie. [Ipunoxenus
ornpeneneHHoro uHrerpana. HecoOctBeHHnble unTerpaisl 1-ro poga. HecobcTBeHHBIE HHTETpalibl 2-T0O
poxa.

Tema 3. luddepennnanbHoe ucuucjaeHne PyHKIMT HECKOJBKHX NepeMeHHbIX

[Tonarue QpyHKIUN HECKONBKUX NMepeMeHHbIX. [Ipeaen GpyHKIMM HECKOIBKUX NepeMeHHbIX. [loHsaTHe
HENPEPbIBHOCTH (YHKLIMHU JBYX INepeMeHHbIX. OCHOBHbBIE CBOWCTBA HEMPEPBHIBHBIX (YHKLUUH IBYX
nepeMeHHbIX. YacTHbIe TPOU3BOIHBIEC PYHKINH 2-X IepeMeHHbIX. JJuddepenmpyemMocts GyHKIMU 2-
x mepemeHHbIX. HeobOxomumoe ycrnoBue nuddepeHmupyeMoctd (YHKIMH 2-X TEePEMEHHBIX.
Hocratounoe ycnosue nuddepeniupyeMoctd QyHKIUH 2-X TepeMeHHbIX. [Ipou3BomHAs CIOKHOM
bynknun 2-x mnepemeHHbIX. uddepennman QyHKIMU 2-X NEPEMEHHBIX W €ro NPHIOKEHHS K
NpUOIMKEHHBIM BbIUMCIIEHUSM. YacTHbIE NpPOM3BOAHBIE M TU(EpeHIanbl BbICIINX MOPSIKOB.
OkcTtpeMyM (GYHKOMM 2-X TEepeMeHHbIX. HeoOxomumple yCIOBHS SKCTpeMyMa GyHKIHH 2-X
nepeMeHHbIX. JlOCTaTOuHbIE YCIOBUS AKCTpeMyMa (PyHKIIUH 2-X TIEPEMEHHBIX. Y CIIOBHBIM 3KCTpEMyM
¢yHkuMun 2-x nepeMeHHbIX. HeoOXxonumble yCIIOBHSI YCIOBHOTO OJKCTpeMyMa (QYHKUUH 2-X
nepeMeHHbIX. JlocTaTouHbIe yCIOBHS YCIOBHOTO dKCTpeMyMa (DYHKIIMH 2-X TePEMEHHBIX.

Tema 4. UnTerpanbHoe ucuucjeHne PyHKIHMH HECKOJBbKHX NepeMeHHbIX

Omnpenenenue IBOMHOIO MHTErpaja, €ro reoMeTpudeckuil cMmplicia. CBONCTBA JBOMHOIO MHTErpaia.
CBelleHMEe JBOMHOIO MHTErpajia K MOBTOPHOMY. 3aMe€Ha IEPEMEHHBIX B JIBOMHOM HWHTErpale.
I'eomerpuueckue u puzndecKre NPUIOKEHUS IBOHHBIX HHTETPAJIOB.

Tema 5. OcHOBBI TEOPHH PSAIOB

[lonsiTE YMCIOBOrO psiAa, CXOAUMOCTb YHUCIOBOTO psina. OtanoHHble panel. Kpurepuit Komm.
Heobxogumoe ycnoBue cxomumoctu. llpusnaku cpaBHenms. Ilpusnakm JlamamGepa, Kommu wu
MHTETPAIbHBIA CXOAMMOCTH PsIIOB. AGCONIOTHASI CXOAUMOCTD, YCIOBHAS CXOJMMOCTb, psia JleiOnua,
npusHak JleliOHuna u npusHak Aolens-/upuxiie DOyHKIIMOHAIBHBIA Psll, 00JaCTh CXOJUMOCTH.
PaBHOMepHast cxogumocTh, npusHak Beiepmtpacca. CteneHHblE psAibl, paguyC CXOAMMOCTH, PsA
Tetinopa. Psag  ®Dypee. OproroHanpHbie  cucTeMbl  (QyHKiuid. OCHOBHBIE  CBOICTBA.
Tpuronomerpuueckuii psag Oypoe

Tema 6. UnTerpanbHoe ucuucjeHne pyHKIMH HECKOJbKHX NepeMeHHbIX



KpuBonuneiinbie unterpansl 1-ro poga. KpuBonuHeitnsie uHTEerpansl 2-ro pona. ®opmyna ['puna.
HeszaBucuMoCTh KpUBOJIMHEHHOTO HMHTErpana OT MyTH HHTerpupoBaHus. OnpeneneHue TPOWHOTO
UHTErpajla, ero reoMeTpuueckuii cMpicii. CBeqeHHEe TPOWHOTO HMHTErpaja K MOBTOPHOMY. 3aMeHa
MIEPEMEHHBIX B TPOHOM uHTerpane. Lunnaapudeckue u chepudeckue KoopauHaThel. [loBepXHOCTHBIE
uHTerpaisl 1-ro poaa. [ToBepxHOCTHBIE HHTETrpaNIbI 2-TO poja.

Tema 7. Teopusi pyHKUMA KOMILUIEKCHOH MepPeMeHHOM

Kommiekcubie uncia. JIelcTBHs ¢ KOMIUIEKCHBIMU YHCIIaMH B alITeOpandecKon, TPUTOHOMETPUUECKON
dopme. DyHKIUS KOMIUIEKCHON mnepemeHHOW. [IpeoOpa3oBaHusi Ha KOMIUIEKCHOM ITOCKOCTH.
HempepeiBHOCT ¥ mpeaen (YHKIMKM KOMIUICKCHOW mepeMeHHOW. JuddepeHnupoBanne wu
UHTETpUpoBaHue HYHKIIUU KOMIUIEKCHON MepeMeHHO!. BprueTsl. Berunciienne HHTErpaioB ¢ OMOIIBI0
BBIYETOB.

Tema 8. BexkTopHbIi aHaIU3

OcHoBHbIE TOHATUA Teopuu modsi. CkamspHoe mose. [IpowsBoanas mo HampaieHuio. ['pamueHT
CKJIAPHOTO MOJisi M ero cBoictBa. BektopHoe mone. Ilorox mosnsa. Jueprenuus monst. Popmyna
Octporpaackoro-I"aycca. [lupkymsiius nosst. Potop mosnst. @opmyna Crokca. Oneparop ["amuinbToHAa.
ConenounnansHoe nosie. [lotenmansHoe nose. ['apmonnueckoe mnosie.

3.3. (DOpMI)I U METOAbI MPOBECACHUSA 3aHﬂTI/II7[, NMPpUMCEHAECMbIEC y‘{eﬁl{ble TEXHOJOI'IHA
B mnmponecce mnpenoaaBaHusaA AUCHUINIAHBI HCIOJIB3YIOTCA TPAAUIUMOHHBIC TCXHOJOIMKW Hapsaay C
AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUAMU.
Yuebnwvie mexnoocuu, UCnojib3yemovle 6 06pa30661m€ﬂbHOM npoyecce

Hcnonb3yemblie
Pazgen mucimIinebl Cemectp AKTUBHBIX/HHTEPAKTUBHBIC Kommaectso
o0pa3oBaTellbHbIE TEXHOJIOTUU Hacos
OyHKIMS OJHON EPEMEHHOM. 1 Jlexnust — MOBTOpEeHUE, 0000IICHNE U 2
OCHOBHbBIE TOHSTHSL. aHaIu3 2
[ToBenenue GyHKIIM. [IpakTuka — rccnenoBaTENbCKUN
I'paduku s1eMeHTapHBIX METO]T
GbYHKIHHA.
[Ipenenst u 1 Jlexuus — MeTon mpoOIeMHOTO 2
II0CJIe10BaTENbHOCTH. [lepBbIi o0y4eHHs 2
U BTOPOM KJIacCUYECKUE [IpakTuka — uccienoBaTeIbCKHMA
peebl. METO]T
HccenenoBanue u NocTpoeHUE 1 Jlexuust — MeTo 1 MPOOIEMHOTO 2
rpaduka ¢ MoOMOIIbIO oOyuenwus I[IpakTrka — 2
IIPOU3BOJHOM HCCIIEA0BATEIbCKUN METOJL
. 2 Jlekiust — 00001IEHNE U aHAJIN3 4
[Tpunoxenus onpenesEéHHOro o
—— [IpakTrka — uccieqoBaTENbCKUM 4
METO]T
OYHKIUHA MHOTHX 2 Jlextus — MeTo mpoOIEeMHOTO 2
nepeMeHHbIX. OCHOBHBIE oOydeHus 2
[IOHATHSL. IIpakTrka — Hcciie0BaTENbCKAN
HNuddepenuupoBanue n METOJI
WHTErPUPOBAHUE.
WccnenoBanue GhyHKIMIA.
JIBOMHBIE U TPOMHBIE 2 Jlexuus — MeToz UCCIIeI0BaHUS 6
MHTETpaJIbl
3 Jlexumst — muckyccusi, METO 4
Pt MO3TOBOTO HITypMa. §
[IpakTuka — rccnenoBaTENbCKUN 4
METO]T




@OyHKIMS KOMITJIEKCHOTO 4 Jlexnmst — 06001ICHNE U aHAIN3 2
nepeMeHHOro. OCHOBHbIE [IpakTrKa — ncciea0BaTeNbCKUI 6
TIOHATHSI. METO
JuddepenuupoBanue u
MHTETpUpOBaHue. BerueTsl.
4 Jlextus — MeTo mpoOIeMHOTO 10
oOydeHus 4
DeMEeHTBI TEOPHUHU OIS .
[IpakTrKa — HcClIe0BATENBCKUI
METox
HWroro: 60 u.

[Ipu npobremrom 06yuenuuTIio pyKOBOJICTBOM IIpenoaBarelis GopMyIupyeTcst MpoOJIeMHBINA BOIIPOC,
CO3Jar0TCA HpOGHCMHbIe CUTyaluu,B PE3YJIbTATC qero AKTUBU3BUPYCTCA CaMOCTOATCIJIbHAsA
NEeSITeTTHHOCTD CTYICHTOB,IIPOUCXONT OBIIAJICHUE MTPO(HEeCCHOHATEHBIMA

Huckyccuonuvie memoObt MOTYT OBITh pEATH30BaHBl B BUJE IUANOTa YYACTHHKOB WM TPy
YYaCTHHKOB, COKPATOBCKOW Oeceqpl, TPYIIOBON ITUCKYCCHHM, aHAINW3a KOHKPETHOW CUTYallMH WA
JIPYTHUX.

4. IlepeyeHb y4eOHO-METOAUYECKOT0 00ecnevYeH sl 1JI CAMOCTOSTeIbHOM
PadoTHIZ00yYAIOIMXCS 110 JUCHHUILIHHE

Coaep:xanueCPC
Ne | HaumenoBanue pasjena (TeMbI) Bun CPC Tpyno- DOpMBI U METOIBI
JUCLUTIIUHBI €MKOCTh KOHTPOJIA
(B yacax)
1 cemectp
1. | @yHKIHA OJHON IEPEMEHHOM. [Togroroska k Brinonnenue 3a1annii Ha
OcHoBHble IoHATHS. [loBeaeHne MPaKTUYECKUM MPAKTUYECKUX 3aHATUAX
¢ynkuuu. ['paduxu 3aHATUSAM 6
AIIEMEHTAPHBIX (PYHKIIHIA. Jomaiinee 3agaHue Brinonnenue noMaiHero
3aaHus
2. | [Ipenensl n IloaroroBska k BrinmonHenue 3aganuii Ha
nocaenoBaTenbHOCTH. [lepBbIit MPAKTUYECKUM MPAKTUYECKUX 3aHATHUAX
Y BTOPOM KJIACCUYECKUE 3aHSITUSIM 7
MPEIEIBI. Brimonnenne qomanigero
Jlomaminee 3agaHue 3a/1aHUS
3. | HenpepbIlBHOCTH (YHKIINH B ITonroroBka k BrinosniHeHue 3aganui Ha
touke. Knaccudukanus Touek MIPaKTUYECKOMY 6 MPAKTUYECKUX 3aHATUAX
paspsbiBa. 3aHATHIO
Jomaiinee 3agaHue Brinonnenue noMaiHero
3aaHus
4. | JuddepennupoBanue dpynkiuu | Pabora Hag PI'P Nel 11 Brinonnenue 3ananuit
OJHOU MEPEMEHHOU PI'PNel
5. | UccnenoBaHue U MOCTPOEHUE IloaroroBka x Brimoanenune 3aganuii Ha
rpaduka ¢ MOMOUIbIO MIPAaKTUYECKOMY 15 MPAKTUYECKUX 3aHATUSAX
MIPOU3BOIHOM. 3aHATHUIO
JomamHee 3amanue BrimosaHenne nomamnigero
3a/1aHUs

2CamocrosiTenbHasl paboTa CTYJAEHTA MOXKET OBITh BHEAyJIWTOPHOH (BBIIOIHSACTCS CTYACHTOM CAMOCTOSTENBHO 0€3 ydacThs
HperoiaBaTels — HapUMep, OATOTOBKA KOHCIIEKTOB, BBINOJIHEHHE MUCbMEHHBIX Pa0OT M JIp.) M ay JUTOPHOU (BBINOJIHAETCS CTYJCHTOM
B ayJIMTOPHHU CAMOCTOSITEIIBHO MO PYKOBOACTBOM IIPETIOAABATENs — HAPUMED, JJabopaTopHas WM IIpaKkTHuecKas paboTa).
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Heonpenenéunsiii u

IloaroroBska k

BrinmonHenue 3agaduii Ha

ONpEIETICHHBIN UHTETPaIb. MIPaKTUYECKOMY MPAKTUYECKUX 3aHATUAX
3aHATHIO 16
Jomaiinee 3agaHue Brinonnenue noMaiHero
3a/IaHUs
Dx3ameH (1 cemectp) 27 20 sK3aMEHAIMOHHBIX
OuIIeTOB
Bcero wacos (1 cemecTp) 61+27
2 ceMecTp
[Tpunoxenus onpeneaéHHOro [ToaroroBka k 4 AKTHUBHOE y4acTHE B
WHTErpana. MPaKTUYECKOMY 00CyXJaeMBIX BOIPOCAX,
3AHITHUIO BBIITOJIHEHHE
MPAaKTUYECKUX 3aJaHHI.
JomamHee 3amanue 4 BrimosaHenne nomamnigero
3a/1aHUs
@yYHKIIMM MHOTUX IEPEMEHHBIX. IloaroroBka x 2 Brimonnenune 3amanuii
OcCHOBHBIE IOHATHH. [IPaKTUYECKOMY PI'PNe2
JuddepenmmpoBanue u 3aHATHUIO
MHTErPUPOBAHUE.
UccnenoBanme QyHKIUN. JomaiHee 3ananue 2
Pabora nag PT'P Ne2 4
JIBOMHBIE, TPOIHBIE NHTETPAJIBI [Togroroska k 4 AKTHUBHOE y4yacTHE B
U UX MPUITIOKECHHUS. MIPaKTUYECKOMY 00CyXJaeMBIX BOIPOCAX,
3aHITHIO BBITIOJIHCHHE
MPAaKTUYECKUX 3aJaHUM.
JomarnHee 3a1anue 13 BeinonHeHue JoManiHero
3a/1aHUs
Dk3ameH (2 cemectp) 27 20 sK3aMEHAIIMOHHBIX
OMJIEeTOB
Bcero yacoB (2 cemectp) 33+27
3 cemectp
UucnioBble ¥ 3HAKOIIEPEMEHHBIE WNHnuBunyanbHble 10 Odopmiienue o
psnel. UccnenoBanue 3a/1aHus TpeOOBaHUIO
CXOJIMMOCTH C TIOMOIIIBIO Jomaminee 3agaHue
IIPU3HAKOB. Brinonnenue noMaiHero
Pabora mag PT'P Ne3 3aJaHus
Brinonaenue 3amanumii
PT'PNo3
OyHKIIMOHAIBHBIE PSBI. NuauBuyanbHble 10 Odopmienue mo
OcHoBHble TOHATHS. CTENEHHbIE 3aJaHUs TpeOOBaHUIO
psanel. UccnenoBanue obmacTu JomarmHee 3amanue
CXOJIUMOCTH. Brinonnenue nomaiiHero
Pa6ora sag PI'P Ne3 3aaHus
Brinonnenue 3amanuii
PI'PNe3
TpUroHOMETPUUECKUE PSALIBIL. WNHnuBunyanbHble 10 Odopmiienue o
Paznoxenue GyHKIUHU B psij 3aJIaHust TpeOOBAHUIO

Dypse.

JlomalirHee 3agaHue
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Pa6ora mag PI'P Ne3 BrinosHeHHE TOMAITHETO
3a7aHus
Brimonnenune 3amanuit
PI'PNe3
KpuBonuneiinbie u JomarmHee 3amanue 3 BrimosaHenne nomamnigero
MMOBEPXHOCTHBIE HHTETPaIbl U 3aaHus
WX TPUII0KEHUS.
Bcero uaco (3 cemecTp) 33
4 cemecTp
@yHKIUS KOMIUIEKCHON IloaroroBka x 4 Brimoanenune 3aganuii Ha
nepeMeHHoN. OCHOBHBIE MPAKTUYECKOMY MPAKTUYECKUX 3aHITUSAX
TIOHSATHSL. 3aHSATHIO
JomamHee 3amanue 2 BrimosaHenne nomamnigero
3aaHus
HemnpepsiBHOCTS 1 nipesen IToxroroBka x 4 AKTHBHOE y4acTue B
GYHKIIUU KOMILIEKCHOM MIPaKTUYECKOMY 00CyXJaeMBIX BOMPOCAX,
MepEMEHHOM. 3aHSATHIO BBITIOJTHCHUE
MPAaKTUYECKUX 3aJaHUM.
JlomaiHee 3anaHue 2 BrinosnHeHue qomamHero
3a7aHus
Juddepenuuponanue u ITonroroBka k 4 AKTHBHOE y4acTue B
WHTETPUPOBAHUE (PYHKIIHH MPaKTUYECKOMY 00CcyX)IaeMbIX BOIIPOCAX,
KOMILJIEKCHOW MEPEMEHHOM. 3aHSATHUIO BBITIOJTHEHUE
MIPAaKTHYECKUX 3aJaHUM.
JlomaliHee 3aaHue 6 BrinonneHue qomaniHero
3aaHUs
Brruersl. Beruucnenue ITonroroBka k 4 AKTHBHOE y4acTue B
WHTErPaJIOB C TTIOMOIIBIO MPaKTUYECKOMY 00CcyX)IaeMbIX BOIIPOCAX,
BBIUETOB. 3aHSATHUIO BBITIOJTHEHUE
MIPAaKTHYECKUX 3aJaHUM.
JlomaiHee 3aaHue 12 BrinonneHue qomaniHero
3aaHUs
DneMEHTBI TEOPHUH TOJIS NunuBunyanbHble 2 Odopmiienue mo
3a7[aHUs TpeOOBaHUIO
JomarmHee 3a1anue 2
BrinonneHue qomanisero
Pa6ora mag PT'P Ne4 5 3aaHUs
BrinmonHnenue 3aganuii
PI'PNe4
Ok3ameH(4 cemecTp) 27 20 sK3aMEHAIMOHHBIX
OMIeTOB
Bcero 1acoB (4 cemecTp) 47+27

PaGora Ha npakTHYEeCKOM 3aHATUH

B nepuon ocBoeHHs AMCHUUIUIMHBI CTYACHTHI IMOCEIIAIOT JIEKIIMOHHBIE 3aHATHUS, CaMOCTOSATEIHHO
M3y4aroT JI0IOJHUTENIBHBIN TEOPETUUECKUI MaTEPHUA K IPAKTUIECKUM 3aHATUAM. Kputepusmu oleHku
paboThl HAa MPAKTHUECKUX 3aHATHUSAX SBISETCS: BJIAaJICHWE TEOPETHUYECKHMHU MOJIOKEHUSMHU IO TeMe,
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BBITTOJIHEHUE TPAKTHUECKUX 3anaHuil. CaMocTosiTenbHass padoTa CTyIEHTOB BKIIIOYAET MPOPAOOTKY
KOHCIIEKTOB JIEKLUH, 00s3aT€IbHONM M JIOTOJIHUTENbHON y4eOHOM JuTepaTrypbl B COOTBETCTBHM C
MJIAHOM 3aHSATHUA, BBIMOJHEHUE MpakTUdeckux pador. OcHoBHOM ¢Gopmoii mpoBepku CPC sBisieTcs
pelIeHne 3a7a9 Ha IPaKTUYECKOM 3aHATHH.

Kpurepusimu 115 OLileHKH pe3yabTaToB BHEAY JUTOPHON CAMOCTOATEIbHON pabOThI CTYIEHTA ABIISIOTCSA:
—YPOBEHb OCBOEHUS y4EOHOr0 MaTepuaa;

—YMEHHE UCIOIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BBITIOJHCHUH ITPAKTUYECKUX 33124,
—chOpMUPOBAHHOCTHOOIICYUSOHBIX YMEHUM;

—000CHOBAaHHOCTb M YETKOCTh U3JIOKEHUS OTBETA.

MaxkcumanbHbIi 0a, KOTOPBIKA CTYAEHT MOXKET HOJTYYHTh 32 IOMAaIlTHee 3aJaHue:

1 cemectp

2cemMecTp

3 cemecTp

4 cemecTp

3 Oamna.

3 Oamna.

4 6asuia.

3 Oaina.

1 cemecTp

2cemMecTp

3 cemecTp

4 cemecTp

3 Oamna.

3 Oamna.

5 OamoB

3 Oayna.

MaxkcumanbHBIN 68..]'[.]'[, KOTOpBII‘/JI CTYACHT MOXKCT ITOJIYYUTD 3a IIPAKTUYCCKOC 3adaHUC:

BbinoJiHeHHe JOMAaIIHEr0 32 JaHUSA
Ixajia oneHUBaAHNSA:
IIpoueHT BHINOJHEHHBIX TECTOBBIX 3aIaHUM Kosmn4yecTBo HAaOpaHHBIX 0AJ1J1I0B

91% - 100% Orinyno106aiu1oB
81% - 90% OTnnuH090a/I0B
71% - 80% Xopouo86aioB

61% - 70%
51% - 60%
<50%

VY noBneTBopuTensHO7 0aIoB
Y IOBIETBOPUTENHHO6 OAIIIOB
HeynosnerBopurensno( 6amios

KoMmnuiekT 3apanmii 1J1s1 pacueTHo-rpaguyecKkux pador

Pacuetno-rpaduueckas padora Nel
«/ugppepenyuposanue hynxyuu 00HoOU nepemeHHon»
3aganue 1. Halitn npou3BOaHYIO.

1) y = (x—3)7';

7x%2-5x—8
2) y = cos®3x - tg(4x + 1)3
3) y = tg*3x - arctg7x?

_1g3x
4) Y= sin 5x2
5) _ 3log,(5x—4)

(x—3)5

6) y = 4/%- arctg(5x + 1)

7 y = (sin \/})lnsin\/f

8)  y=/(ctg(7x+4)) s
9 . Va+1-(x=3)7
) T (x+8)3

10)  y=vV1+x%-arctgx — In(x + V1 +x2)

3ananue 2. HailTu npon3BoIHYI0 YKa3aHHOTO MOPSIKA.
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y=(x?+3)In(x-3),y"V =?
3aganue 3. HailTh npou3BOHBIE TIEPBOTO U BTOPOTO MOPSIAKA.
1) tg =4y — 5x

x=vVt2—-1
2) ottt
Y= Ve
x = sh?t
3) 1
y_chzt

3amanue 4. Haiiti mpou3BoAHYO n-ro nopsaka y = n(3x — 5)
3ananue 5. Haittu npenen, ucnonb3ys npasuwio Jlonurans.

. 1 X
Do lim (o)
. ax_ebx
2) lim

x>0 Sinx

3amanue 6.Berauciuts npulImkEHHO ¢ momMoIbio auddepeHimana.
1

1) y=7x= 4,16
2) log, 1,9
Kputepumn onenku:

I cemecmp

- NPaBUWIBHOCTD BBIIIOJTHEHUS 3aaHus — 70;

- IPaMOTHOCTh (OTCYTCTBHE OIIMOOK PpAa3IWYHBIX THIIOB, COKPAIICHWH B PpEIICHHH, KpoMe
o0enpuHATHIX) — 10;

— NPaBUIBHOCTH OpopmiieHHs — 106;

- CBOEBPEMEHHOCTb NpeA0CcTaBiIeHUs — 16.

PacuetHo-rpaduueckas padota Ne2
« PYHKYUU MHO2UX NEPEMEHHBIXY

1. Haiitu u n300pa3uth obactu onpeaeneHus QyHKIUI:
. z =2y —x+.4x? —y?

o z =arcsin(1 —y) + /x — y?

2. HaliTi 4acTHBIE NPOU3BOJHBIE Zy ,Zy QYHKIMIA:
.y Vx
. Z = arcsin=- arc cos—
x y
3 4-y
L] zZ = * ﬁ — 3
y 7
sin x3y? 1
. Z=—y+tgln(x2——)
x—Ilny y
o z=,/2x—3y-e*
3. Haiitu yacTHbIE NPOU3BOJHBIE Zy ,Z; CIOKHOM QyHKIMM:
u 3
Z=Ctg—,TmeU = CoS\/y?> — X,V = —
g v’ A y ’ In(x—y?)
4. Haiitt mpou3BoOAHYIO Z; ,ecin
— 3 —e3t-2., 4%
z=Incos(x® —y),rmex =5 Y=
o 0z dz
5. Haiitu mpousBoiHbie —y; . €cH
- 3x—ylnx
z=23% y+Ty,mey= 1 — e2Vx
6. Haiitu nmpousBoanyto y'HessBHOM (yHKIMK y(X), 3a1aHHOM BBIPaKEHUEM
2 3_
. eX 1 — yeZ¥ =7V 4 2xlny = 9
. 2%%Y —ycosxy —x =0
7. Haiiti yacTHBIC TPOM3BOIHBIC Zy ,ZJ’,HeHBHOfI byukiwn z(x; y), 3a1aHHON BBIPAKEHHUEM
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x%z

(ctgx)? = 2 — arctg®

z—>5y
8. Haiitu nepsbiii dz u BTopoii d?z nudpepeHtuanst GyHKIMHI
z = 3%V
9. CocTaBUTh ypaBHEHUS KacaTeIbHOM IUIOCKOCTH ¥ HOPMAJI K TIOBEPXHOCTH
x3 +12yz — 3xy? + y3® + z2 — 44 = 0 B Touke My(—1;2;1)

10.  UccnemoBaTh Ha SKCTPEMYM (YHKIUIO
z=x%+y?—2x—4/xy—2y

Kpurepun onenkmu:

I cemecmp

- MIPaBUIBHOCTD BBHITIOJIHEHUS 3a1aHus — 70;

- IpaMOTHOCTh (OTCYTCTBHE OIIMOOK pa3IMYHBIX THIIOB, COKPAIICHHH B PEHICHUH, KpPOMe
oOmenpuHATHIX) — 10;

— MPaBHILHOCTH OopmieHus — 10;

- CBOEBPEMEHHOCTb IpeAoCcTaBIeHHs — 10.

PacuetHo-rpaduueckas padora Ne3

«Psov1y
3aganue 1. MccnenoBarh Ha CXOAMMOCTD PS/IBI.
o 1 o 3’7 n| & n+1 n © in 2 d n
: ) _1y sin” n
nz;énz -n mon" §4n—1 Zl( ) n ;3#-1
: - 5 " S (1Y ——
nZ:1n3+1 ;12n+1 ;n-ﬁ-l ; n+l
3aganue 2.Beauciuth cymmy psiga i (—1)'”] 1 ¢ rounocthio & =0,01.
n=1 3n®
3ananue 3.HaliTi 0011acTh CXOAMMOCTH CTETICHHOTO Ps/a.
i3nx}1 isnxn i(x_l)n
n=1 n! n=l 3n3 n n=l ”l‘9n
3amanue 4. Pa3noxuts GyHKIHHA y= Jx cos % S X B pan MakiopeHa.
1-x°

1 1 1

+ +
1-2-3 3.5-7 1-8-9
BBINOJIHEHHE HEOOXOAUMOTO YCIOBHS AJISl CXOJUMOCTH psijia.
3amanwue 6. 1) Haiitu cymmy psima i 6
n=29n” +12n -5
3aganve 7. Pa3noxuts B TpuronoMeTpuueckuii paa ®@ypoe GpyHKuumio f{x)=(x-27)’B ykazaHHOM
uHTEepBaie (7 ; 3m).

+ ...: 1) maiiTu ero oOmuiit uneH, 2) MpoOBEpUTH

3aganue 5. Jlns psga

; 2) HaliTn wactuaHyto cymmy psiaa Ss.

Kpurtepun onenku:

11l cemecmp

— NPaBUIBHOCTD BBIMIOJHEHUS 3a/1aHus —70;

- IpaMOTHOCTh (OTCYTCTBHE OIIMOOK pa3IMYHBIX THIIOB, COKpAIEHHH B PELICHHWH, KpoMe
o0uIenpuHATHIX) — 10;

- MPaBUILHOCTH OopMieHus — 10;

— CBOEBPEMEHHOCTb MpeAOoCTaBiIeHUs — 10.

Pacuérno-rpaduueckas padotaNed
«Teopus nonsay
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3ajganve 1. HaiiTu eIMHMYHBINA BEKTOp HOPMAHK K oBepXHOCTH G, 3aJaHHOI ypaBHEHHEM X2 —

2y% + 2z% = 1,8 Touke M(1; 1; 1). Hopmans k nosepxnoctu GB TouKe M 06pa3yeT OCTPBIH YIol ¢
MOJIOKHUTEIBHBIM HanpaBieHueM ocu OZ.
3aganve 2. Haiitu npou3BoaHyIo ckanspHoro nons u = x + In(x? + y?) B Touke M(1; 1; 1) mo

HaIpaBIEHHIO BeKTopa € = —21 + ] — 2k.

- > N -
3ananue 3. Haiiti motok BekTopHoro nons F = xT + yJ + zk 4yepe3 yacTh noBepxnoctu G: x2 + y2 =
1, BeIpe3aemyto miockocTaMu Py z = 0,Py: z = 1.

> —
3aganve 4. Haiitu notok BekToproro nojs F = yi + xj + 2k 4epes yacth mwiockoctu P: x +y + z =
1, pacmonoXeHHO! B IEPBOM OKTAHTE MIPH YCIOBUH, YTO HOPMAJTh 00pa3yeT OCTPBINA yTOJI C
MOJIOKUTENBHBIM HarpaBiieHueM ocu OZ.

> —
3azmanue 5. Haiitn moTok BekTOpHOTO 1mojig F = yU — xj — k B HalpaBlleHUM BHEIIHEH HOPMAJIU 9€Pe3
MOJTHYIO TIOBEPXHOCTH TETPadipa, 3aIaHHOT0 KOOPINHATHBIMU TUIOCKOCTSIMU M YPaBHEHUEM

miockoctn P:4 x + 2y + 3z = 12.

Kpurepun onenkmu:
1V cemecmp

- IPaBUJIbHOCTD BBINTIOJHCHUSA 3aJaHUS — 76,

- TPaMOTHOCTh (OTCYTCTBHE OIIMOOK PpAa3IUYHBIX THUIIOB,

o0menpuHATHIX) — 10;
- IPaBHIBLHOCTH oopmiteHus — 10;

- CBOEBPEMEHHOCTh IpeocTaBieHus — 10.

COKpAalllEeHUl B pEIIEHUH, KpOMe

5. MeToanyeckue yKazaHus J1Js1 00y4al0UIUXCS 10 OCBOEHHIO JUCIHUNIMHBI
MCTO,Z[I/I‘-IGCKI/IC yKaBaHI/ISI IJIA ITOMOIIA O6yanOHIHMCH B YCHGH_IHOM OCBOCHUU OUCHOUIIJIMHBI B
COOTBETCTBUHU C 3aIUIAHMPOBAHHBIMU BHJIAMH YUE€OHOW M CaMOCTOSTENIbHONH pabOThl 00yYarouuxcs
pasmeniensl B C/IO Moodle: http://moodle.nfygu.ru/course/view.php?id=13380

Bua BbinoJsinsemoii yueOHom
padoTsbl
(KOHTpOJMpYIOLIHEe MATePHAJIbI) Bbannet Komnuuectso
Bpewms Ha Konuuectso GasoB IIpumeuanue
No Ucnbrranus / moJArotoBky / | 6aymuroB (min) (max)
- ¢dopmer CPC BBINIOJIHEHUE,
qac
1 cemectp
1 Brimonuenue JuddepenunpoBanue GyHKIUH OHOI
' PI'PNel 10 5 10 IIEPEMEHHON
DyHKIUSA OJHON [IEPEMEHHOM.
I'paduku 31eMeHTapHBIX HYHKIHH.
[TepBblii 1 BTOPOH KJIacCHUECKHE
Boinonnenne K (uKanus To4ek paspbiBa
2. JOMaIIHUX 26 10%2620 | 1053630 | Dlaoommonmmms mc PaspHIBa.
- = CCJIeZIOBaHHUE U TIOCTPOCHUE rPa(pMKa c
MTOMOIIBIO IPOU3BOTHOM.
Heonpenenénuslii 1 onpeneneHHbIi
uHTerpai. HecoOCTBEHHbIE MHTETPAJIBL.
@DyHKIUSA OJHON IEPEMEHHOM.
I'padmkn s1eMeHTapHBIX QYHKIHH.
[lepBrlii 1 BTOpPOI KilacCUUECKUE
Hoxrotoska k Knaccudukarust Touek paspbiBa
3. MIPAKTUIECKOMY 25 10%26=20 10%36=30 n%enenm. paspia.
SATAHIIO = CCIIeIOBAaHHE U ITOCTPOEHHE I‘vpa(i)I/IKa c
MIOMOIIBIO TIPOU3BOHOM.
Heonpenen€uusliii u onpeaeeHHbINA
uHTterpai. HecoOCTBEHHbIE MHTETPaJIbL.
Bcero 3a cemecTp 61 45 70
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2 cemecTp

OYHKIIUN MHOTHX TIEPEMECHHBIX.
Brmonaenue OCHOBHBIE TIOHSTHSL.
4. 10
PI'PNe2 5 10 JduddepeHumpoBanue 1 HHTETPUPOBAHHE.
VccnenoBanue QpyHKIHMH.
IIpunoxxenus onpenenEéHHOro MHTErpaa.
OyHKIIUN MHOTHX TIEPEMECHHBIX.
Boinonnenne OCHOBHBIE TIOHATHS
5. IOMAIITHUX 13 10*26=20 " )
B— 10*36=30 JuddepeHnrpoBanue 1 HHTETPUPOBAHHE.
UccnenoBanue GpyHnkuuii. J[BoiiHsle,
TPOMHBIE MHTEIPAJIbl U UX IPUIIOKEHUSL.
[MTpunosxxeHus onpenen€HHOr0 HHTETpaa.
OYHKIIUN MHOTHX TICPEMCHHBIX.
IMoaroroBka K YHKI P
% OCHOBHBIE TIOHSTHSL.
6. IIPaKTUYECKOMY 10 10*26=20 .
SAAHHIO 10*36=30 JduddepeHurpoBanue 1 HHTETPUPOBAHHE.
Uccnenosanne ¢pyakmmii. J[BoitHbIE,
TPOHHBIC HHTETPAIIBI U MX TPIIIOKEHIISL.
Bcero 3a cemectp 33 45 70
3 cemectp
Brinonnenue Uucnosele, GyHKINOHAIBHEIE,
21. 10
PT'PNe3 5 10 TPUTOHOMETPUIECKHE PSIBL.
UmncaoBbIe U 3HAKOTIEPEMEHHBIE PSI/IBIL.
HccnenoBanune cXOAUMOCTH C TOMOIIBIO
MIPU3HAKOB.
DynkinonanbHeie paasl. OCHOBHBIE
IlonroroBka k YHKI P
22 HPAKTUYECKOM 10 nouatud. CrerneHnnle psAAbL.
‘ P SAAHHIO Y 10*36 =30 10*56 =50 HccnenoBanue 001acTH CXOJUMOCTH.
Tpuronomerpuueckue psiipl. Pasnoxenue
dyuakmn B psag Pypre
KpuBosmHeiiHbIe 1 TOBEPXHOCTHBIE
WHTETPaJbl M UX MPHUIIOKCHHUS.
UYwcaoBble U 3HAKOTIEPEMEHHBIE PSI/IEIL.
Brinonnenue HccnenoBanue cXoAMMOCTH € TOMOLIBIO
23. JTIOMAITHAX 13 MIPU3HAKOB.
o 10%2,56=25 10*46= 40 P
3a1aHIH KpuBonmHelHHbIE 1 TOBEPXHOCTHBIE
WHTETPAJIbl U UX MPHUII0KCHHUS.
Bcero 3a cemectp 33 60 100
4 cemectp
30 Brinonenne 5 OeMeHTHI TEOPUH OIS
' PIPNe3 5 10 P
DyHKIUSA KOMIUIEKCHOH ITepeMeHHOH.
OcHoBHBIe OHATHS. HenpepsIBHOCTH U
npenen QyHKUUHU KOMIUIEKCHOM
Bomoanenne ne epMJeIHHO(bI;IyI[I/Ig(be EHIIMPOBAaHUE U
31. JIOMAaIIHUX 25 10*26=20 10*36=30 P P P N
N MHTETrpUpOBaHue (PyHKINN KOMIIIEKCHON
3alaHui .
nepeMeHHoi. Beraersl. Boruncnenue
HWHTETPAaJOB C IIOMOIIBIO BEIUETOB.
DNeMEHTBI TEOPHH TTOJIS
DyHKIUS KOMIUIEKCHON IEPEMEHHOM.
OcHoBHBIC OHATHS. HenpepbIBHOCTE U
npenen GyHKINH KOMIUIEKCHOM
Toarorosxa K ne é)MéIHHodI;Iyﬂnd)d)e CHIIMPOBAHUE U
40. | mpaxTHueckoMy 17 10%26=20 10%36=30 p PEHIMP y
MHTETpUpOBaHKe (QYHKINN KOMITIEKCHOM
3aJ1aHUIO .
HepeMeHHOMU. BriueTsl. Beruncienue
HWHTETPAJIOB C IOMOLIbIO BBIUCTOB.
DJIeMEeHThI TEOPHH TIOJIS
Bcero 3a cemectp 47 45 70

6. ®OH/I O1I€eHOYHBIX CPEICTB /AJIsl IPOBeeHUs MPOMEKYTOUHOI aTTecTallu 00y4alomuXcs 1o
TUCIHUILINHE
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6.1. [Tokazarenu, KpUTEPUHU U IIKaAJIa OLICHUBAHUS
Ik3amen (1, 2, 4 cemecTpbl)

Konpl oneHnBaeMbIx [Tokazarens YpoBHH Kpurepun Ouenka
KOMIIETEHIINI OIICHUBAHUS OCBOCHHUS OIICHUBAHMUS
(mo m.1.2.PT1J]) (mecKpUnTOpPHI)
OIIK-1.1: CnocobOeH | 3HATh: ocHoBHbIC | Bricokuit | Jlan TIOJTHBIMN, OTJIMYHO
MIPUMEHATH 0a30BBIA | TTOJIOKEHUSI M 3aKOHBI pa3BEpPHYTHIN OTBET HA
MaTeMaTU4EeCKUI MaTEMaTUKH, B MOCTaBJICHHBIN
amnmapar, CBI3aHHBIU ¢ | IPOdECCHOHAITBHOM BOIIPOC, MoKa3aHa
MIPUKJIIATHOMN JeSITEIbHOCTH. COBOKYITHOCTh
MaTeMaTUKON U YyMeTb:  IIPUMEHATH OCO3HAaHHBIX  3HAHUU
UH(OPMATUKOM. (dbyHIaMeHTalbHbIE o JUCIUTUINHE,
OIIK-1.2: CnocoOeH | 3HaHUS MATEMAaTUKH B JI0KA3aTeJIbHO
peuaTh TUIOBbIE TEOPETUUECKHUX u PAcKpbITBl  OCHOBHBIE
3a/1au C y4eTOM AKCIIEPUMEHTAITBHBIX TIOJIOKEHHUSI BOIIPOCOB;
OCHOBHBIX TTOHSITUM M | UCCIICTOBAHMSIX, B OTBETE
o0mux BBISIBUTh MIPOCIICKUBACTCSA
3aKOHOMEPHOCTEH, €CTECTBEHHOHAYYHYIO yeTKas CTPYKTYpa,
(bopMyJTHPYEMBIX B CYIIHOCTh ~ TIpoOJIeM, JoTUYecKast
pamkax 0a30BbIX BO3HMKAIOIIUX B XOJ€ MOCJIEI0BATEIbHOCTb,
TUCIUTUTIH poheCCHOHATBHOM OTpakarolas
MAaTEMaTHUKH, NeSITEebHOCTH, u CYIIHOCTb
UH()OPMATUKH U MPUBIIEKATh I UX PacKpbIBaEMbIX
€CTECTBEHHBIX HAYK. pelieHus TOHATH, TEOPHIA.
OIIK-1.3: CiocobeH | COOTBETCTBYIOIINI 3HaHME MO MpEeaMETYy
BBISIBJISITH MaTeMaTUYECKUA JEMOHCTPHUPYETCS  Ha
€CTECTBEHHOHAYYHYIO | arrapar. (hoHE MOHUMaHHUSI €T0 B
CYIIIHOCTb MIPOOIIEeM, BJIa/IeTh: 0a30BBIMU CHUCTEME JIaHHOM HayKH
BO3HHUKAIOIIMX B XOJI€ | 3HAHUSAMHU B 00JIaCTH u
npodeccroHanbHOM €CTECTBEHHOHAYYHBIX MEXIUCIUIUTMHAPHBIX
JICSITCIIBbHOCTH, JIMCITUATIINH, cBsi3eil. Moryt OBIThH
MIPUBJIEKATH JIJIS1 UX MaTeMaTHU4ECKUM JOMYILIEHbl HE0YEThI
perieHus anmapaToM s B ompeeNIeHuN
COOTBETCTBYIOIINE pelieHus 3aaa4 TIOHSATHH,
3HAHUS, TIOJyYCHHBIC | IPOPECCHOHATBHOM WCIIpaBJICHHBIC
B o0JIacTH JeSITEbHOCTH. CTYEHTOM
MaTeMaTHYECKUX U CaMOCTOSITEJIbHO B
(WIM) €CTECTBEHHBIX MPOIECCe OTBETA.
HAYK. bazosbiii | Jlan TIOJIHBIMN, XOpOo1Io
pa3BEpHYTHII OTBET HA
MOCTaBJICHHBIN
BOIIPOC, MOKa3aHo
yMEHUE BBIJICJIUTD
CyIIECTBEHHBIE u
HECYIICCTBEHHBIC

MpU3HAKW, MPUYUHHO-
CIICICTBCHHEIC CBSI3H.
OtBer YEeTKO
CTPYKTYpPUPOBaH,

Joru4eH. MoryTt ObITh
JIOITY IIEHBI 2-3
HETOYHOCTHU HIIH
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HC3HAYHUTCIIbHBIC

OIIINOKH,
UCIIPaBJICHHBIC
CTYJIEHTOM c
TTOMOIITBIO
npenoaaBaTes.
Munu- | [an HEJIOCTAaTOYHO | YJOBJIETBO-
MAaJIbHBIN | TIOJIHBIN u PUTEIBLHO
HEJIOCTaTOYHO
pa3BEepHYTHI  OTBET.
Jloruka u
MOCJIC0BATEIIEHOCTh
M3JI0KCHUS HMEIOT
HapYIICHHUS.
JomyiieHs! omuOKu B
PacKpBITUU  TIOHATHUH,
yHoTpeOaeHUH
TepMHHOB. CTyICHT HE
CIIOCOOCH
CaMOCTOSTEIIBHO
BBIJICIIUTH
CYIIIECTBEHHBIC u
HECYIICCTBEHHBIC
MpU3HAKU u
IPHYHUHHO-
CICJICTBCHHEIC CBS3H.
B otBeTe OTCYTCTBYIOT
BBIBO/IBL. YMenue
PacCKpbITh  3HAYCHHUE
000OIIIEHHBIX 3HAHUMI
HE ITOKa3aHo.
He OTBeT npeacTaBiser HEYJIOBJIETBO-
OCBOCHBI | COOOH pa3po3HEHHBIC PUTEIBHO

3HaHUSA C
CYIIIECTBEHHBIMHU
OIIMOKaMU 1O
BOIIPOCY.
IIpucyrcTByroT
(dbparMeHTapHOCTb,
HEJIOTHYHOCTh
n3noxeHust. CTyeHT
HE OCO3HAET CBS3b
00cyKIaeMoro
BOIpOCa MO OUIIETy ¢
JIpYTUMH 00bEKTaMU
JTUCITUTIAHBI.
OTCyTCTBYIOT
BBIBO/JIBI,
KOHKPETHU3AIHs 1
JI0Ka3aTENbHOCTh
U3JI0KCHUSI.
JlononHuTtenpHbIC U
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YTOLIHﬂIOHII/IC BOHpOCI)I
npenoaaBaTens He
HpI/IBOI[ﬂT K
KOPPEKIIMU OTBETA
CTyJICHTA.

unu

OTBeT Ha BOIPOC
MMOJIHOCTBIO
OTCYTCTBYET

unu

OTka3 oT OTBETa

3auer (3 cemecrtp)
Kozp! onieHnBaeMbIX IToka3zarenn YpoBHH Kpurepun onieHnBanus Onenka
KOMITETCHITH I OIICHUBAHUS OCBOCHHMS (meCKpUITOPHI)
(mo m.1.2.PI1JT)

OIIK-1.1: CriocoGeH | 3HaTh: ocHoBHBIE | OcBoeHo | OOyuaeMblit JIEMOHCTPUPYET | 3a4TEHO
NPUMEHSATH 0a30BBIN | MOJOXKEHHS U 3aKOHBI CHOCOOHOCTh K IIOJIHOM
MaTeMaTHYeCKH MaTeMaTHKH, B CaMOCTOSITENIbHOCTH
amnmapar, CBSI3aHHBI | IpodecCHoHATEHON (orycKaroTcs KOHCYJBTAIlMU  C
C MPUKIIAAHON NeSTeIbHOCTH. IpernoaaBaTeneM o
MaTEeMaTHUKOU U yMeTb: TIPUMEHSTh COITyTCTBYIOIIMM  BOIIpOCaMm) B
MH()OPMATHKOH. dbyHIaMeHTaTbHBIC BBIOOpE crocoba  pemieHus
OIIK-1.2: CiocoOeH | 3HaHUI MaTeMaTHKU B HECTAHAAPTHBIX 3aJaHul C
peliaTh TUIOBbIE TEOPETUYECKUX u HCIIOJIb30BaHNEM
3a/1a4¥ ¢ y9eTOM AKCIEPUMEHTATEHBIX UHCTPYMEHTApUsi COBPEMEHHBIX
OCHOBHBIX TTOHSITUM M | UCCIIEIOBAHMSIX, UT. [IpucyrtcrBue
00ImIMx BBISIBUTH c(OPMHUPOBAHHON KOMIIETEHIIUN
3aKOHOMEPHOCTEHH, €CTECTBEHHOHAYYHYIO Ha BBICOKOM YpOBHE, CHOCOOHOCTh
(bopMyITHPYEMBIX B CYIIHOCTb MPOOJIEM, K ee JaabHEeHIemMy
pamkax 0a30BbIX BO3HHKAIOIIUX B XOI€ CaMOpa3BUTUIO U BBICOKOM
TUCTIMTLTAH npodecCHOHATBHOM aIaNTUBHOCTH  TPAKTHUYECKOTO
MaTeMaTHKH, NeSITeIbHOCTH, u INPUMEHEHUS B YCIOBUSIX CBOEH
UHPOPMATUKU U IIpUBJIEKATh IS HX npodeccuoHaIbHON
€CTECTBEHHBIX HAayK. | PELICHHUs JeSITEJIbHOCTH
OIIK-1.3: CiocobeH | COOTBETCTBYIOIIUIA OcBoeno | CriocoOHOCTE 00y4aroImerocs | 3a4TeHo
BBISIBJISITh MaTeMaTHYECKHUM POJAEMOHCTPUPOBATD
€CTeCTBEHHOHAYYHYIO | arrapar. CaMOCTOSITEJIbHOE ~ IPUMEHEHHE
CYILIHOCTb Mpo0JieM, | BJaJeTh: 0a30BbIMU 3HAaHUW, YMEHUN U HABBIKOB INPHU
BO3HUKAIONIUX B XO/I€ | 3HAHHUSIMU B 00JIaCTH pelIeHn: 3aJaHU, aHAJOTUYHBIX
MpoeCCHOHAIIBHOW | €CTECTBEHHOHAYYHBIX TeM, KOTOpbIE OBLTH pa300paHbl HA
NeSTeNbHOCTH, JVCUIUTUIVH, MPAKTHIECKHIX 3aHSITHIX C
MIPUBJIEKATH JUJISl KX MaTeMaTHYECKUM npenoaaBateneM.  OOyuaemblit
pelieHus anmapaTom AJist BIIQ/ICET TEPMUHOJIOTHEH,
COOTBETCTBYIOIIHE pemeHus 3a1a4y 3HAHWSIMH, YMEHUSIMHI u
3HAHUSA, TOyUYEHHBIE | MPOECCHOHATBHOM HaBBIKAMU B MPUMEHECHUN
B 0o0JIacTH JESATeITLHOCTH. MH(GOPMAIMOHHBIX TEXHOJIOTUH B
MaTeMaTHYECKHUX U CBOCH npodeccuoHaTBLHON
(WJ1M) €CTECTBEHHBIX NEATEILHOCTH.
HayK. OcBoeno | ObyuaembIii JEMOHCTPUPYET | 3a4TEHO

CaMOCTOSITENIbHOCTD B

IIPUMEHEHUN 3HAaHUN, YMEHUH U
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HaBLIKOB K pelIeHuto
MPAKTHUYECKUX M TEOPETHUECKHUX
33JJaHUH B IOJIHOM COOTBETCTBUU
c o0pasiom, JaHHBIM
MpernoiaBaTesieM, IO 3aJaHHsIM,
pelieHue KOTOPBIX OBLIO
IMOKAa3aHO MIPETO0/IaBaTEIIEM.
Hmerorcss ommOKU B PacKpbITUU
MOHATHUH, ynoTpeOaeHuu
TepMHHOB.O0y4yaeMbIit HE
crocobeH CaMOCTOSTEIILHO
BBIICTUTh  CYUIECTBEHHBIE U
HECYIICCTBEHHbIE TPHU3HAKH U
MPUYUHHO-CJIEICTBEHHBIE CBS3H.

OCBOEHBI | CAMOCTOSITEILHO
IIPOJIEMOHCTPUPOBATh  HAJIWU4HUE
3HAaHUW NpPU PELICHUM 3aJaHUM,
KOTOpbl€ OBUIM  IPEJCTaBICHbI
IIPEnoAaBaTeIeM BMECTE C
oOpa3iom ux pelIeHus.
OTtcyTcTBHE C€CaMOCTOATENBHOCTH
B TPUMEHEHUUM  yMEHUS K
MCIIOJIb30BAaHUIO MHCTPYMEHTApHs
UT ngna  pewenn 3amad B
npo¢eCcCHOHATBLHONAEATEIbHOCTH

U HECIIOCOOHOCTD
CaMOCTOSITEIILHO MPOSBUTH HABBIK
HOBTOpeHI/ISI peHICHI/ISI
ITOCTaBJIEHHOMN 3a71a49u o

CTaHJapTHOMY 00pas3iry.

He HecmocobHOCTH 00y4aemMoro | He3aYTEHO

6.2. TunoBble KOHTPOJIbHBIE 32IaHUS (BONIPOCHI) VIS IPOMEKYTOYHOM aTTEeCTALNH
OK3aMeH N0 AMCLUUIUIMHE MPOBOAUTCS B (popMe cobeceoBaHUS MO 3K3aMEHALMOHHBIM OMJIETaM.
DK3aMEeHaIMOHHBIN OMJIET BKIIIOUAET OJUHTEOPETUUECKUN BOIPOC U 1B IPAKTHUUECKUX 3aJaHMsL.
Bomnpocs! Kk 3k3aMeHy:

1 cemecTp

1. ®ynkuus ogHoil nepemeHHoi. OcHoBHbIe MOHATHA. [loBenenne pyHnkuuu. I'paduku 3neMeHTapHbIX
GyHKIMIA.

2. Yucnossle nociuenosarenbHoctu. Onpenenenne. OCHOBHBIE TIOHUTHSL.

3. Tlpenen ¢pynkmuu. Onpenencaue. OCHOBHBIC TTOHSITHS.

4. beckoHe4yHO Masias BEJIMYMHA U €€ CBOICTBA.

5. beckoHeuHo OosbIIas BenmuunHa U €€ cBOHCTBA.CBsI3b MEXTy OECKOHEYHO OONBIION 1 OECKOHEYHO
MaJIbIMU BEJIMYMHAMMU.

6. IlepBbIii 3aMeuaTeNbHBIA Mpeen. DKBUBAJICHTHbIE OECKOHEYHO Malible Beau4uHbl. CpaBHEHHE
0ECKOHEUHO MaJIbIX.

7. Ywucno e. Bropoil 3aMeyaTenbHbIN PEaen.

8. HenpepsiBHOCTH (hyHKIMM B Touke. Knaccuukarus Touek pa3peisa. HenpepblBHOCTD (DyHKIMM Ha
3aMKHYTOM IPOMEXKYTKE.

9. Ompenenenne Npou3BOJHON (DyHKIMM OJHOM MepeMeHHOH. I'eoMeTpuyeckuii M MeXaHU4eCKUui
CMBICJI IPOU3BOTHOM.

10. TlpaBuna nuddepeHupoBaHusl.
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11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

21
22
23
24
25
26
27

. Anddepenmman pyHkunn. MexaHn4eckuid ¥ reoMeTpuieckuii cMbica auddepennnana.
CgoiictBa nuddepenunana. Beipaxkenue nponu3BoaHoi yepes auddepeHunans.
[IpousBoHAs CIIOXKHON (QYHKITUH.
Juddepenunan B mpuOIMKEHHBIX BRIYUCICHUSX.
JuddepeHnmpoBanue HESBHBIX U TApaMETPUICCKUAX (PYHKITHIA.
[TpousBoausie u Auddepenimans Becux nopsaakos. [Ipasuno Jleiibauna.
OcHoBHBIE TeOpeMbl AP PEPEHIINATHHOTO UCIHCIICHUS.
[Tpu3Hak mocTostHCTBA (YHKLINU.
[Tpu3Haku Bo3pacTaHus U yObIBaHUS (PYHKITUH.
OKkeTpeMyM (PyHKIMH (MAKCUMYyM U MUHUMYM).
HeobxonumMoe 1 10cTaTOYHOE yCIIOBUE CYLIECTBOBAHUS SKCTPEMYMA.
[TpumeHeHne BTOPOI MPOU3BOAHOM JUIsl CCIIEAOBAaHUS (DYHKIIUHM HA SKCTPEMYM.
WccnenoBanue HanpaBieHUs: BOTHYTOCTH KPUBOIA.
Touku neperuda.
Heob6xoauMoe 1 10cTaTOYHOE yCIIOBUE CYIIIECTBOBAHUS Meperuoa.
ACHMIITOTHI KPUBBIX.
OO0mas cxema uccnenoBaHus QyHKIMH U TIOCTPOCHHUE rpaduka.
[TepBoobOpasnas ¢pyukuusa. HeonpenenéHupiii HHTETpall U €ro CBOWCTBA.
.OCHOBHBIE METO/Ibl HHTEIPUPOBAHMSI.
.MHTerpupoBanue paroHaIbHbIX (yHKIHUI.
. MaTerpupoBanme mpoCTeHIINX pallMiOHAIBHBIX IPOOCH.
. IaTerpupoBanue nppanoHalIbHbIX (QyHKLUI.
. UnTerpupoBanne TPUrOHOMETPUUECKHUX (DYHKIUH.
. 3ajaum, NpUBOIALIME K TIOHATHUIO ONPENEIIEHHOr0 HHTErpana. OnpenencHue.
. CBoiicTBa onpenenéHHOro MHTErpana.l'eoMeTpuueckuii 1 MEXaHUYECKUH CMBICT ONPEAEIEHHOTO

HUHTCIrpaJIa.

28
29

. MeTtoabl BeIUMCIIeHUs HeonpeaeaéHHoro nurerpana. @opmyna Heiotona-Jleitbnuma.
. HecoOGcTBeHHBIE MHTETPAIBI.

Tunosble MNPAKTHYCCKHUE 3aJaHUSA

1. Haiitu npon3BoaHBIE IEPBOTO U BTOPOTO MOPSIKA

oy = 4y — 5 X =6t>—4 x =sint + cost
gy =%y —ox y = 3t5 y =sin2t
2. Haiitu npenen, ucrnosb3ys npasuiio Jlonurans
. 1 x . edx—Bx
lim (— - —) lim —
x—1 \Inx Inx x—0 Ssinx
2 cemecTp

l.

['eomeTpruueckne NPUIIOKEHUS ONPEIEIEHHOro HHTerpaina. HaxokaeHue 1muiomagu

IUIOCKUX (UTYp B MPSAMOYTOJIHBIX KOOPJMHATAX.

2.

['eomeTprueckne NPUIIOKEHUS ONPEIENIEHHOro HHTerpaina. HaxoxkaeHue miiomaau

IUIOCKUX (UTYp B MOJISPHBIX KOOPAUHATAX.

3.

['eomeTpruueckue NPUIIOKEHUS ONPEIENIEHHOro HHTerpaina. HaxoxaeHue miomaau

IUIOCKUX (UTyp Yepe3 mapamerp.

—= 00N LA

O0bEM Tena 1o NoNepeyHbIM CEUEHUSIM.

OO0BEéM Tena BpalleHHs.

JlmHa TyTH MII0CKOH JTMHUU B TIPSIMOYTOJIBHBIX KOOPIMHATAX.

JlnvHa TyTH MIOCKOW JIMHUU B IUIAPHBIX KOOPAWHATAX U Yyepe3 mapaMeTp.
[Tnomanp MOBEpXHOCTH BPALICHHUSI.

duznyeckue MPUITOKEHHS ONPEETICHHOTO HHTETpaa.

OcHOBHBIE IOHATHS (PYHKIIUN HECKOJIBKUX ITEPEMEHHBIX.
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11. [Ipenen u HenpepbIBHOCTH (PYHKLUU HECKOJIBKUX EPEMEHHBIX.

12. YacTHble TPONU3BOJHBIE U TEOMETPUUECKUN CMBICTYACTHBIX IPOU3BOAHBIX AJIS ClIydas ABYX
apryMeHTOB.

13. [Tonusiit uddepeHran 1 ero reOMeTPUUECKUA CMBICT.

14. JuddepenmmpoBanue cnoxHoi pyHkuuu. [lomHas mponsBogHas.

15. YacTHbIE TPOU3BOIHBIEC BBICIIMX HOPSAIKOB.

16. [TonHbie mudhepeHIanbl BEICIINX TOPSIKOB.

17. OKeTpeMyM (PyHKIUM HECKOJIBKUX NTEPEMEHHBIX.

18. Haubonpiee n HanMeHblIee 3HaYeHUE (DYHKIUU. Y CIIOBHBIN SKCTPEMYM.

19. KacarenbHast III0CKOCTh U HOPMaJIb K TOBEPXHOCTH.

20. 3anaya, NpUBOASILAS K OHATHIO ABOWHOTO HHTETpana. OnpeaencHue U CBOCTBa ABOMHOTO
MHTETpaa.

21. Beruncnenue 1BOMHOIO HHTErpaia B MPSIMOYTOIBHOW M MOJISIPHON CUCTEMAaX KOOPIMHAT.
22. [IpunoxeHue JBOMHOTO UHTErpaa.

23. 3anava, NpUBOASILAS K TOHATHIO TPOWHOT0 HHTEerpaa. OnpeaeneHue u CBOMCTBA TPOMHOTO
MHTETpaa.

24. Boruncnenue TpoifHOro MHTErpasia o NpsIMOYTOIbHON U KPUBOJIMHENMHON 001acTH.

25. Beruucienue TpoiHOrO MHTErpaia B MUIMHIPUYECKUX U c(hepUUECKUX KOOpIUHATAX.

26. [TpunoxeHnre TpPOMHOTO HHTErpAJIA.

Tunosble NpaKTHYeCKUE 3aJaHUSA
Boruncnute HeCOOCTBEHHBIN MHTETPAJ WK JOKa3aTh €r0 paCXOAUMOCTb.

° dx © 2 ©  dx
L5 12. [xe™ dx 23 [
o X" +4x+5 0 oa” +x

2. HaiiTu nmomaps niockoif pUTypsl, OrpaHHYEHHOH MOTyKyOnuecKkoi mapabonoii y>=x> u npamoit
x=4,

4 cemecTp

1. Omnpenenenue GyHKINH KOMIJIEKCHOTO epeMeHHoro. OHO3HaYHbIe 1 MHOTO3HAYHbIE (DYHKIIUH.
2. DnemeHtapHble (YHKIUU KOMIUIEKCHOTO TIEPEMEHHOTO:TPUTOHOMETPUYECKUE  (PYHKIIUH,
runepooandeckrue QyHKINH, JToTapudm.

3. DnemeHTapHbIe PyHKIUN KOMIJIEKCHOTO IEPEMEHHOT0: 00I11ast CTENIeHHAs U 00111ast TOKa3aTesIbHAs
GbyHKIMH, 00paTHBIE TPUTOHOMETPUUYECKHE (PYHKITHH.

4. TIlpenen u HenpepbIBHOCTH pyHKIMH. [Ipon3BoaHasL.

5. Heobxommmoe wu noctaTtouyHoe ycioBue auddepeHuupyeMocTd (YHKIIMH KOMIUIEKCHOTO
IIEPEMEHHOTO.

6. Anamutudeckue GyHKIHH. CBSI3b aHATUTHICCKUX QYHKIIUA C TAPMOHUYECKHUMHU.

7. BoccraHoBieHHe aHAIMTHYECKON (DYHKIIMU TIO €€ BEIIECTBEHHOW WJIM MHUMOM 4acTu.

8. T'eomeTpuyeckuid CMBICI apryMeHTa ¥ MOJIYJsl TMPOW3BOTHON (PYHKIIMHM KOMILJIEKCHOTO
IIEPEMEHHOTO.

9. Omnpenenenne UHTETpaia OT GYHKIIMA KOMIUIEKCHOTO TiepeMeHHOTr0. OCHOBHBIE CBOMCTBA.

10. Nurerpanbnas teopema Komm u e€ crneactBus.

11. TlepBooOpaznas. Teopema o mepBooOpa3HOM.

12. UnterpansHas popmyna Komm. Materpan Komm.

13. YucnoBeie psasl.

14. Crenennsle psabl. Teopema Abens. Kpyr cxonumocTu psija.

15. Psan Teiinopa. Teopema o paznoxenun GyHKIUH B psia Tewmopa.

16. CxkansipHoe mosne.

17. TIpousBoaHasi MO HATPABJICHHUIO.

18. I'pamueHT CKalsipHOTO TMOJSI U €r0 CBOICTBA.
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19. BexTopHoe moe.

20. IloTtok mos.

21. Huseprenmus nois. @opmyna Octporpanckoro-I'aycca.
22. Hupkynsuus nosns.

23. Porop nons. ®opmyna Crokca.

24. Omeparop I'amunbpTOHA.

25. ConeHounaiabHOE MOJIE.

26. TloreHmnuanbpHOE IIOJIE.

27. I'apMOHHYECKOE IOJIE.

Tunosble NPAKTHYC€CKHUE 3aJaHUs
1. Haiitu MPONU3BOAHYIO CKaJIIPHOI'O ITOJIA M(X,y,Z) B TOYKE M 110 HAIIPpaBJICHUKO HOPpMaAJIU K

(LL1)

HaIlpaBJICHUU,

MOBEPXHOCTH S , 00pa3yromIeil OCTPBIN Yo ¢ TIOJI0KHUTEIbHBIM HanpaBieHneM ocu Oz .
u=4ln(3+x2)—8xyz x*=2y*+2z* =1

' (s

2. Halitm nupkynsnuio BEKTOPHOIO MOIA @
COOTBETCTBYIOILIEM BO3pACTaHUIO MapameTpa t).

BJIOJIb KOHTypa

—_ >‘ —’. 2-’ 2 . .
a=yi—-xj+z°k x:Tcost,y=7smt,z:smt

Kpurepum oneHku:

. KoanuectBo
XapakTepucTHKA 0TBETA HA TeOPeTUYECKUIl Bonpoc /
Komnerenuun HaOpaHHBIX
BBINOJTHEHH S IPAKTHYECKOT0 3aJaHUSA
0aJ1J10B

OIIK-1.1: CniocoGen | JlaH monHbliA, pa3BepHyThI OTBET Ha IOCTABJICHHBIN
IPUMEHATH 0a30BbII | BONPOC, OKA3aHA COBOKYNTHOCTb OCO3HAHHBIX 3HAHUH IO
MaTeMaTHYECKHUI JUCLMIUIMHE, T0OKA3aTeIbHO PACKPHITHI OCHOBHBIE
anmnapart, CBSI3aHHBIM | TIOJIO’KEHUS BOIIPOCOB; B OTBETE MPOCIEKUBACTCS YETKAs
C MPHUKJIATHON CTPYKTYpa, JIOTH4ECKask OCIEJ0BATEIbHOCTh, OTPAXKAIOIas
MaTEeMaTUKOU U CYILLIHOCTb PacKpbIBa€MbIX OHATUMN, TEOPHL. 3HAHHE T10 9-10 6.
MHPOPMATUKOIA. IpeaMeTy IEMOHCTpUpYyeTcs Ha OHEe TOHUMAaHUS €ro B
OIIK-1.2: CiocobeH | cucteMme JaHHOW HaAyKU M MEXAMCIUIITIMHAPHBIX CBA3EH.
pelaTh TUIIOBbIE MoryT OBbITh AONYIIEHbI HEJOYETHI B ONPE/IEICHUN
3aJ1a4M C y4eTOM MOHSITUH, UCTIPAaBJIEHHBIE CTYIEHTOM CaMOCTOSITEJILHO B
OCHOBHBIX IIOHATHH U | Ipoliecce OTBETA.
00X J1aH MOJHBIN, pa3BEPHYTHIA OTBET HA TOCTABJICHHBIN
3aKOHOMEPHOCTEH, BOIIPOC, TI0KAa3aHO YMEHUE BBIIEIUTh CYIIECTBEHHBIE U
bopMyIHpyEeMBIX B HECYIIECTBEHHbIE PU3HAKH, IPUUNHHO-CIIEICTBEHHbIE
paMkax 06a30BbIX cBs3U. OTBET YETKO CTPYKTYpUPOBaH, JIOrTHueH. MoryT 7-8 6.
TUCLMILIINH OBITh JOITYIIEHBI 2-3 HETOYHOCTH WJIM HE3HAYUTEIbHbBIE
MaTeMaTHKH, OLIMOKH, UCTIPABJIEHHBIE CTYIEHTOM C ITIOMOIIIBIO
MH(OPMATUKH U MIPENOoIaBaTelIsl.
€CTECTBEHHBIX HayK. | J[aH HEIOCTATOYHO IOJHBIM U HENOCTATOYHO PA3BEPHYTHIN
OIIK-1.3: CiocobeH | orBer. JIoruka v MocieqoBaTeIbHOCTb U3JI0KEHUS UMEIOT
BBISBIIATh HapyIeHus. JlonynieHbl OMMUOKU B PaCKPBITUN TOHSATHIA,
€CTECTBCHHOHAYYHYIO | ynoTpeOiaeHnu TepMUHOB. CTyA€HT He crioco0eH 566
CYIIHOCTb Hp06ﬂeM, CaMOCTOSITCJIbHO BBIACIUTD CYILICCTBEHHBIC U ’
BO3HMKAIOIHUX B XOJC | HECYIICCTBCHHBIC ITPU3HAKHK U IIPUYMHHO-CIICICTBCHHBIC
po(ecCHOHATbHOM CBA3U. B 0TBETE OTCYTCTBYIOT BBIBOJbI. ¥ MEHHE PACKPBITh
ACATEIIBHOCTH, 3Ha4YeHHe 0000IEHHBIX 3HaHUI HE TIOKA3aHO.
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HpI/IBJ'IeKaTI) JJI1 UX
pelieHus
COOTBETCTBYIOIIHE
3HAHMS, TOJyYCHHBIC
B o0JIacTi
MaTeMaTHYECKUX U

OTBeT npeAcTaBisieT cO00 pa3po3HEHHBIC 3HAHUS C
CYIIECTBEHHBIMU OIMIMOKAMH 110 BOonpocy. [IpucyTcTBytoT
(dbparMeHTapHOCTh, HEJIOTUIHOCTH H3JIOKEeHHS. CTyICHT HE
0CO3HAET CBA3b 00CYIKIAEMOTr0 BOTIPOCA MO OHIIETY C
ApyruMu O6’I)GKTaMI/I JUCHUITIINHBI. OTCYTCTBYIOT BBIBOJFBI,
KOHKPETHU3aIUs U JO0KAa3aTeIbHOCTD U3JI0KCHHUS.

CYIIHOCTB TIPOOJIEM,
BO3HUKAIOIINUX B XOJIC
npodeccrnoHaTEHOM
NeSITeIbHOCTH,
MPUBJICKATH IS UX
pereHusI
COOTBETCTBYIOIIHE
3HaHWUS, MTOJTyYCHHBIC
B 00JacTH
MaTeMaTUYECKUX U
(W1M) eCTECTBEHHBIX
HayK.

(unun) ecrecTBEHHBIX | JOMOJHUTENbHBIE U YyTOYHSIOLINE BOIIPOCHI IPENOIaBATENS 06.
HayK. HE MPUBOAAT K KOPPEKIMU OTBETA CTYJICHTA.
unu
OTBeT Ha BOIIPOC MOJTHOCTBIO OTCYTCTBYET
unu
OTka3 ot oTBeTa
OIIK-1.1: Cnocoben | [IpakTrueckoe 3a1aHe BBITIOJHEHO BEPHO,
MPUMEHSTh 0a30BbIii | OTCYTCTBYIOT OIIMOKU PA3IMYHBIX THIIOB. MOTYT OBITh
MaTeMaTHYECKHUI JIOTYIII€HbI HEJIOUETHI B ONPEEICHUN OHITUH, 9-106.
anmnapar, CBI3aHHbI | UCIIPaBJIEHHBIE CTYJEHTOM CAMOCTOSTEIBHO B IIpOLIECCE
C IPUKJIAJHON OTBETA.
MaTeMaTUKOU U [TpakTyeckoe 3a1aHue BBHITIOIHEHO B MOJHOM 00bEMeE. 786
MH()OPMATUKOH. Jlomy1eHaHe3HaYNTEIbHASIONTHOKA. ]
OIK-1.2: Criocoben | JTomyIeHbIHECKOIbKO HE3HAYUTEIBHBIX OIIHOOK 5.66
pelaTh TUIOBbIE Pa3JIMYHbIX TUIIOB.
3aJla4u C y4€TOM JlomymieHbI3HAYUTEIbHbIe OMIUOKH.J[OOTHUTENBLHBIEC U
OCHOBHBIX ITOHSTHA U | yTOYHSIOMIAE BOIPOCH IPENOAABATENS HE IIPUBOAAT K
00X KOPPEKIMH OTBETA CTYIEHTA.
3aKOHOMCPHOCTCH, Ui
GopmynupyembIX B BrInonHeHne NpakTUYeCKOro 3aJaHUs II0JTHOCTBIO HEBEPHO,
paMKax 0a30BBIX OTCYTCTBYET
JTUCUUTUINH
MaTeMaTHKH,
MH(OPMATUKH U
€CTECTBEHHBIX HayK.
OIIK-1.3: Cnocoben
BBISIBIIATD
€CTECTBEHHOHAYYHYIO 0 6.

IIporpamma 3auéra

B cootBerctBuu ¢ 1. 5.13 Tlonoxenus o 6amibHO-pedTHHTOBOM cucteMe B CBOY (yTBepkKIeHHBIM
npuka3oM pekropoM CBDY ot 21.02.2018 r. Ne419-O/]), 3auet «ctaButCs npu Habope 60 Oannony.
Taxum oOpa3oM, npoLueaypa 3a4eTa He PelyCMOTpEHa.

24




6.3. MeTomuyeckue MaTepualibl, ONPEAeIIsIFOIINE TPOLEAYPhl OLICHUBAHUS

XapakTepuCTHKHU NPoueayphl

Bua npoueaypel

OK3aMeH, 3a4ET

I{ens mpouemypsl

BBISIBUTH CTeneHb chopmupoBaHHocTH KomneTreHIuiHOIIK-1.1;
OIIK-1.2; OIIK-1.3

JlokanbHbIe aKTbl By3a, | [lomoxkeHne o mpoBeACHUH TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U
periaMeHTHPYIOIINE MPOMEXKYTOUHOU arTectanuu obydarommxcs CBOY, Bepcus 3.0,
IIPOBEJICHUE MPOLIETYPbI yTBep)KAeHO pekTopoM CBOY 19.02.2019 1.
[Tonoxxenue o 6amipHO-peTHHTOBOM cucteme B CBDY Bepcust
4.0,ytBepxaeno 21.02.2018 r.
CyOBeKTHI, Ha KOTOPBIX | CTYJIEHTHI 1-2 Kypca OakanaBpuara
HalpaBjeHa Npoueaypa
ITepuon nposenenus | [lepuon ceccun
MIPOIIE Ty PBI

TpC6OBaHI/I$I K IIOMCIICHUAM H
MaTCpruaJIbHO-TCXHUICCKUM
cpeacTBam

TpebGoBanus K OaHKy | -

OIICHOYHBIX CPEJICTB

Onucanue MpOBEACHUS | DK3aMeH TMPUHUMAETCSI B yCTHOM (¢dopme 1o Owuseram.

1010101 (S ) 81 DK3aMEHAIIMOHHBI ~ OWJIeT 1O  JUCHUIUIMHE  BKJIFOYAET
OJIMHTEOPETHUUECKUI BOTIPOC U JIBA MPAKTUYECKUX 3aaHus. Bpems
Ha MOATOTOBKY — | aCTpOHOMUYECKHUH Yac.

Ixanel onenuBanus | [llkana oueHnBanus pe3ynbTaToB npuseaeHa B m.6.2. PITJI.

pe3yIbTaTOB

PesynbTathl nporenypbl

B pesynaprare cmaum Bcex 3amanuid s CPC  cTyaeHTy
HeoOxonuMo HabpaTh 45 OamsoB, 4TOObI OBITH JOMYIIEHHBIM K
9K3aMEHY.
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6. IlepeyeHb OCHOBHOW H JONOJHUTEJBHON y4eOHOM JUTEPATYyPbl, HEOOXOAMMOM 115
OCBOCHMS TUCHUILIHHBI

Ne Hanuune DnexTp
rpuda, BUA ounbie | Kon-Bo
rpuda U3JIaHU | CTYJIEHTOB
o
ABTOp, Ha3BaHUE, MECTO U3JAHU, Hb CBODY, rotka
U3JIATEeNIbCTBO,  TOJ  W3JIaHUs kadenpanbHas AocTyn
yueOHOIl nuTepaTypsl, BUA H o6ubimoreka u ;ecypcK
XapaKTepUCTHKA MHBIX KOJI-BO
UH(POPMAIMOHHBIX PECYPCOB AK3EMILISPOB z,HaI/IMe
HOBaHU
e OBC,
Ob
CB®Y)
OcHOBHas uTepaTypa
1 | IIpoceros I'.H. 18
MaremMatrnyeckuii aHaIn3: 20
yue6.nmocobue - Mocksa: bunowm,
2008. - 208 c.
2 | MaTemaTuuecKkuii aHaJIN3 B PEKOMEHI0BA 18
BOIPOCAX M 3aj1ayax: y4e0.mocod. | Ho M-Bom
st By3oB / B. @. Byty3os, H. U. | o6pa3oBanus
Kpyrtuuxkas, I'. H. Mensenes, A. 1 Hayku PO 5
A. lllumiku ; nox pen. B. @.
byry3oga. - U3n. 6-¢, ucnp. -
Canxkr-IlerepOypr: Jlans, 2008. -
479 c.
3opuu B.A. MaTemaTuueckuii PEKOMEH1I0BA 18
aHanu3: y4e0.11s By308B. Y. 2./ B. | Ho M-Bom
A. 3opuu. - U3n. 5-e. - Mockaa: obmiero u
Uzn-so MIUTHMO, 2007. - 794 c¢. | mpod. 10
oOpa3oBaHUs
Poc.
Denepaunn
Hucemennsrii [[.T. Koncnekt 18
JIEKUUH 1O BhICIIEH MaTeMaTHKe:
yue6.nocodue / [TucpmeHHbIH 22
J.T. -3-e u3a., U.1. — Mockga:
Aiipuc - Ilpecc, — 252 c.
JlononHuTeNbHAS TUTEPATYPa
1 Nnena B.A. OcHOBEI Pexomennosa 18
MaTEeMaTHYeCKOTrO aHAJIHU3a: HO M-oM
y4e0./1s1 cTy. By30B / B. A. o0OpazoBaHUs 1
WUneun, 3. I'. I1o3uak. - B 2-x 4. PO
Y.1H13na. cenpmoe, crep. - M.:
®usmataurt, 2005. - 646 c.
duxtenromnsi I'.M. OCHOBEI 18
MareMaTtnueckoro anammsza (2) /T
M. OuXTEHTONBII. - U3[. BOCEMOE, 10

ctep. - Cankt-IletepOypr: Jlans,
2006. - 464 c.
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Kpacnos M.JI. ®yHkiuun 18

KOMIUIEKCHOT'O TIEPEMEHHOTO: )
yue0. [Tocodue.M3n.3-e, ucrp.-
M.:Equtopuan YPCC,2003.-208c.

MeTtoanueckue pa3padoTKu By3a

1. Canreuxas T.B. Meronudeckue ykazaHusl U HHAUBUAYaIbHbIC 3aJJaHUsI 110 TEME

«Iuddepenuuposanue» -TU(P)AT'Y, 2009

2. [TonmoBa A.M. , Cantenkast T.B. Teopus psimoB. YaeoHoe ocooue. — AxyTck (rpud YMC
'OV BIIO «CI'TIAY), 2009

3. Canrenkas T.B. Meronnueckue ykazanus 1o teme «MccnenoBanue GpyHKIui n

nocTpoeHue rpapukoB» K Kypcy MaremaTtuueckuit ananus -TU(p)AT'Y, 2009
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8. [lepeyens pecypcoB HHGOPMALIMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn « UHTEepHET»
(nanee cetb-UHTEpPHET), HEOOXOAUMBIX IJISI OCBOEHUS JUCIHILJIMHBI

1) [Topran Math.ru: 6ubnmoTreka, Meauareka, OJUMITHAJIBI, 3a/1a4d, HAYYHBIC IITKOJBI,UCTOPHS
MaremaTukuhttp:// www.math.ru

2) MoCKOBCKUH LIEHTP HEMPEPHIBHOTO MaTeMaTHYECKOro 00pa3oBanus http:// www.mccme.ru

3) [MpuknagHas MaTeMaTHKa: CIIPABOYHHK MAaTEMaTHYECKHX (OpPMYJ, MPUMEPbl M 3aladd C

pemenusMu http:/www.pm298.ru

9. Onucanne MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI1 ISl OCYIIeCTBJICHUS
00pa30BaTeIbHOIO MpoLecca Mo JTHCIHUIIIMHE

I e I
w/n M T , paTopuii u epeYeHb 000py10BaHHS
np.
JlexunoHHEIE, MynbTuMeUIHBIN KaOUHET MHTEPAaKTUBHASI JOCKa, HOYTOYK,
1. | mpakTudeckue MYJIBTUMEIUMHBIN IPOEKTOP
3aHSTHS
2. | IlogroroBka k CPC Ka6uner anst CPC Ne 402 KomneioTep, 10CTyll K MHTEPHET

10. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHid, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO NMpPolecca Mo JMCUMILINHE, BKJIKYAs epedyeHb NPOrpaMMHOro odecrevyeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. ITepeuenb nHGOPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MPH OCYIIECTBICHUN
00pa30BaTEeNLHOTO MPOLEcca 10 AUCIUILIHHE

[Ipu ocymecTBieHMH 00pa30BaTEIBHOTO Mpollecca IO AUCHUILIMHE HCIONB3YIOTCS CIIEAYIOIIHe
MH(GOPMaIIMOHHBIE TEXHOJOTHU!
® UCIHOJb30BAaHUE HA 3aHATUAX SJCKTPOHHBIX M3aHUN (YTEHHE JIEKIUH C UCIOIb30BAHUEM CIaiii-
MPE3eHTAINIA, JIEKTPOHHOTO YU4eOHOT0 TocoOwst ), BUACO- U ayaruomMaTepuaios (depe3 HTepHeT);
e oOpraHM3alus B3aUMOJEUCTBUSA € OOy4YalOIMMUCSA MOCPEACTBOM 3IEKTpoHHOM mouTel u CJ1O
Moodle.

10.2. Tlepeuens mporpaMMHOTO 00€CTICUCHUS
Windows, MSOffice, OpenOffice

10.3. TlepeueHp nH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM
He ucnonb3yrorcs.

B nepeune MOTYT GbITh yKa3aHbl Takue MH(QOPMAIMOHHBIE TEXHOJOTUHU, KAK HCIONb30BAHME HA 3AHSATUAX DIEKTPOHHBIX M3JaHUH (YTEHHE JNEKIHUid ¢
HCIIONB30BaHNUEM CIAiI-TIPe3eHTALHIA, JJIEKTPOHHOTO Kypca JISKIHUH, TpanuecKiux 00BbEKTOB, BHIEO- ay M0~ MaTepHaIoB (depe3 IHTepHeT), BUPTYyaIbHBIX
nabopaTopuii, MPaKTHKYMOB), CIICHUATU3UPOBAHHBIX U O(MHCHBIX MpOrpaMM, WHGOOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JaHHBIX, OpPTaHH3aLMsI
B3aHMOJICUCTBHS ¢ 00YJaIOMIIMUCS OCPEACTBOM dIEKTPOHHO IOUTH, (HOpyMOB, FIHTepHET-TpyIII, CKAlill, 4aThl, BHACOKOH(EPEHIICBA3b, KOMIBIOTEPHOE
TECTHPOBaHHUE, JUCTAHIVOHHBIC 3aHATUS (OJIMMIMAB], KOH(pEpeHIuN), BeOUHAp (CeMHUHAp, OpraHU30BaHHbBIH depe3 VIHTEepHeET), IIOArOTOBKA IIPOSKTOB
CHCIIOJIb30BAaHUEM JIIEKTPOHHOTO O(¥ica UM 0OOTOUYKH) U T.II.
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

B1. 0.13 MATEMATUYECKHWI AHAJIA3

VYuaeOHbIit BnecenHnble n3MeHeHus [Ipenonasarens | IIpoTokos 3acenanus
rong (®HO) BBIITY CKAIOIIEH
kadenpei(nara,Homep),
®UO 3aB.xadeapoit,
IOJTIHCh

B ma6ﬂm;e yKasvleaemcst moJIbKO xapaxkmep UMEHEeHU (HanpuMep, UBMEHEeHUue memsl, CHnUuckd
UCMOYHUKOB6 Nno meme uiu memam, Cp@()CWZG NpOMeENCYNMOURO2O KOHmpOJZ}l) C yKA3aHuem nyHKmoe

paboueti npoepammul. Camo cooepicanue UMeHeHUl O0QOPMAAEMC NPULONCEHUEM NO CKEO3HOU
HyMepayuu.
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