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PaGouasi nporpaMmMa qucuMILUIMHbI «MaTeMaTukay paspadoTaHa:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBJICHHIO MOJITOTOBKH
«08.03.01 CtpouTenbCTBOY», YTBEPKACHHOTO NpuKazoM Munoopuayku Poccun Ne 481 ot 31 mas 2017 r.;

- Ha OCHOBaHMM Yy4eOHOro IIaHa OakajnaBpuata 1o HampasieHuio moarotoBku «08.03.01

CtpoutenbCTBOY, HAIPaBIEHHOCTH (Mpoduiis) «[IpoMblIeHHOE U TpaskJaHCKOE CTPOUTEIHCTBOY.

CocraBuresns: K.m.H., ooy. E.B. Ilacmyxosa

PaGouasi mporpamMmma paccMoTpeHa U 0100peHa Ha 3acenaHuu Kadeapbl BHICIICH MaTEeMATHKU

ot 25.01.2021 r., mpoTokomn Ne 7.

3aBeAyOIIHA kadenpoit BBICIIEH
MaTeMaTuKu A.T.H., mpod.  A.Il I'ocromapukos

PaGouas nporpaMmma corjiacoBaHa:

HauanbHuk oTaena JIMIeH3upoBaHus,
aKKpeIuTaluK U KOHTPOJIS KauecTBa Hy6posckas F0.A.
o0Opa3oBaHus

HauanpHuk oTaena METOOUYECKOTO

K.T.H.  PomanuukoB A.IO.
obecrieueHust yaeOHOTO mpolecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

Heas gucuuninubl «MaTemaTukay:

— (opmupoBaHue y CTYJEHTOB 0a30BbIX MAaTEMAaTUYECKUX 3HAHUM, CIOCOOCTBYIOLIUX YCIIECIIHO-
My pELICHUIO IPAKTUYECKUX 3a/1ay;

— TMOATOTOBKA CTYIEHTOB K OCBOEHUIO Psiia CMEXHBIX U CIICIUAIBHBIX JUCIUILINH;

— IprOOpETEHNE CTYIEHTaMH HABBIKOB IIOCTPOCHHUS U IPUMEHEHNS MaTEMaTUUECKUX MOJIENIEN
MIPH pEelICHUN MPUKIIATHBIX 3a7a4 B IPO(heCCHOHATBHOM eI TeIbHOCTH.

OcHoBHbBIE 321a4H M CIHUIIJIMHbI:

— (popmupoBaHuE OOLIMX MPEICTABICHUN O COACPNKAHUHM U METO/IaX MaTeMaTHKH, €€ MECTe B CO-
BPEMEHHOW CHCTEME €CTECTBO3HAHUS, O MPAKTUYECKON 3HAYMMOCTH TEOPETHUECKUX pa3paboToK B o0a-
CTH MaTE€MaTHKH, UX HEOOXOAUMOCTH Ui Pa3BUTHS COBPEMEHHOI'O 00IIeCcTBa U 00eCIeYeHHs] Hay4HOT O
U TEXHUYECKOI'0 Iporpecca, 0 BEAyLEH pojid MaTEMAaTUKH KaK sI3bIKa HAyKHU IIPU U3YyYEHUH BOIIPOCOB U
po06JieM, BO3HUKAIOIINX B PA3TUYHBIX 00JIACTSIX HAYKH U TEXHUKU;

— OBJIaJICHUE HABBIKAMU PEIICHUS] MATEMAaTUYECKUX 3a/1a4 C IOBEACHUEM JI0 IPAKTUUYECKU ITPHUEM-
JIEMOT0 pe3yNibTaTa v pa3BUTUS Ha 3TON 0a3e TOTHYeCKOro U arOPUTMUYECKOTO MBIIIJICHUS;

— MpUOOpPETEHHE HABHIKOB MAaTEMaTHYECKOTO MCCIECIOBAHUS U YMEHUH BBIOMpATh HEOOXOIMMBIE
BBIYHCIUTENbHBIE METO/bl U CPEICTBA MPU PEIICHUH MPUKIAJHBIX 3a/1ad, CBSI3aHHBIX CO CTPOUTEIHHOU
0Tpaciibo;

— ¢opMUPOBaHKE MOTHUBALIUU K CAMOCTOSITEIIbBHOMY MTPHOOPETEHUIO U UCTIOJIB30BAHUIO HOBBIX
€CTECTBEHHOHAYYHBIX 3HAaHUI B 00JIaCTU CTPOUTEILCTBA.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO
Jucnumimna «Marematukay BXOIUT B cocTaB o0si3arenbHOM yacTu bioka 1 «/luciumuinael (Mo-
IYJH)» OCHOBHOH HpodeccHOHaIbHOM 00pa3oBaTENbHOM HPOrpaMMbl IO HAlpaBJIEHUIO MOATOTOBKH
«08.03.01 CtpoutesnbcTBo» HanpapieHHOCTh (poduib) «[IpOMBIIUIEHHOE U TPAXKIAHCKOE CTPOUTEIb-
CTBO» M U3y4aeTCsl B IEPBOM, BTOPOM U TPETHEM CEMECTPaX.
3HaHMsI, YMEHUSI U KOMIIETEHIIUH, OCBOCHHBIE IIPU U3yYE€HUHU JAaHHOW UCIUIUIMHBI, UCTIOIb3YIOTCS
B MPOLIECCE U3YUEHUS CIIEHUAIbHBIX AUCLMIIINH: NIPUKJIaJHAs] MEXaHUKA, TEXHUYECKas MEXaHHUKaA, MEXa-
HUKa MOJ3EMHBIX COOPYXEHHI, MEXaHUKa IPYHTOB, THAPOMEXAHUKA, (PU3HKa TOPHBIX TOPOJI, T€0E3Us U
MapKIeiepus, MeTo bl pacu€TOB CTPOUTENBHBIX KOHCTPYKIUI U JPYTruX, MPeTyCMOTPEHHBIX YU€OHBIM
IJIAHOM.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 11O JUCHUIIJIMHE, COOTHECEHHBIE
C INIAHUPYEMBIMHU PE3YJBTATAMHU OCBOEHUS OBPA3OBATEJBHOMN
IMPOI'PAMMBbBI

[Iporiecc m3yuyeHuss AUCHUIUIMHBI «MareMaTuka» HarpaBiieH Ha (OPMUPOBAHHE CIEHAYIOIIUX
KOMIICTEHITHI:

dopMupyeMble KOMIIETEHIHU
Koa n HaumeHoOBaHNe HHANKATOPA
Conepmaﬂl/le KOMIIETCH- KOH JOCTUKCHUA KOMIIETCHIIUU
107070 KOMIIETeHIINH
Cmocoben ONPEACIIAITh VK-2 VK-2.2. YMeTh: IpOBOJANTH aHAIU3 MOCTABJICHHON UETU
Kpyr 3ajJa4y B paMKax IO- 1 (opMyIHUpOBATh 3a/1a4, KOTOPbIE HEOOXOAMMO PEIIUTh
CTaBHeHHOﬁ eJiim n BI)I6I/I- 1 €€ OOCTHUIKCHUA, aHaJ'II/IBI/IpOBaTI) aJ'IBTepHaTI/IBHHe
paTh ONTHUMAaJIbHBIE CIIO- BAPUAHTHI ISl JOCTUXKEHUS HAMEUYEHHBIX PE3YJbTaTOB;
CO6LI nux peH_IeHI/Iﬂ, nucxons HCIIOJIB30BaATh HOpMaTI/IBHO-HpaBOBYIO }IOKyMeHTaHI/II-O B
U3 JACUCTBYIOIIMX MPaBO- cdepe mpodeccnoHaTBEHON eI TENTbHOCTH
BBIX HOpM, NMCHOIIIUXCA
PECYPCOB M OTPAaHUYECHUN




®opmupyeMble KOMIIETEHIIUH

Koa n HauMeHoBaHue HHIUKATOPA

Conepxanne KomMneTen- Kox AOCTHKEHUS] KOMIIeTeHI[UH
U KOMIIeTeHIIUH
Crniocoben pemarh 3aauu OIlK-1 OIIK-1.7. Pemenue ypaBHEHMI, ONHCHIBAIOIIMX OCHOB-

npodeccuoHanbHOM  Jes-
TEJIbHOCTH Ha OCHOBE HC-
MOJIb30BAHUS TEOpETHYe-
CKMX M MPAKTHUYECKHX OC-
HOB €CTECTBEHHBIX U TEX-
HUYECKUX HAyK, a TaKxke
MaTeMaTHUYeCcKoro  arnrma-
pata

Hble (U3MYECKHE MPOLECChl, C MPUMEHEHUEM METO/0B
JUMHENHOHN ayireOphl 1 MaTEMATUYECKOTO aHAIN3a

4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHDbI

4.1. O0beM JUCHUIIMHBI U BU/bI y4eOHOH padoThI
O61as TpyA0E€MKOCTh Y4eOHOM TUCIUIUTMHBI cocTaBiseT 12 3auéTHbix enunull, 432 ak. yaca.

AK. 4achl 110
Buj yueOHoii padoThl Bcero ak. yacoB ceMecTpam
1 2 3

AynutopHasi padoTa, B TOM YHcJIe: 187 68 68 51
Jlexumnm (JI) 85 34 34 17
[Tpaktuueckue 3ansatus (I113) 102 34 34 34
CamocrositesbHas padora cryaentoB (CPC), B Tom 137 58 58 21
4yHciIe:
[ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 62 31 31
Pacuerno-rpadudeckoe 3ananue (PI'3) 36 12 12 12
WuuBuayanpHbIE TJOMAITHAE 3aIaHUs 12 6 6
IToaroroBka K KOJUIOKBUYMY 27 9 9 9
Buja npomexyTO4HOI aTTeCTallMU - IK3aMeH 108 36(9) | 36(9) | 36(9)
O01asi TPy/10€MKOCTh THCHMIJIHHBI

aK. Jac. 432 162 162 108

3a4. eJl. 12

4.2. ConepxxaHue TUCUMILTUHBI

Y4eOHBIM IJIaHOM MpEeaAYCMOTPCHBI: JICKIIUH, TPAKTUYCCKUC 3aHATUA U CAMOCTOATCIIbHAS pa60Ta.

4.2.1. Pazaespl ITMCIUIIJIMHLI U BUABI 3aHATHI

‘ Ne ‘ Paznen nuciunimHe

Bcero ak.

Bunrwl 3anstuii




qacoB
Jlek. | II3 CPC
1 Paznen 1. Dnementsl JMHEAHOH anreOpbl, BEKTOPHOM aJ- 40 12 12 16
reOpbl U aHAIUTUYECKOM TeOMETPUH
2 |Paszmen 2. Beenenue B MaTEMAaTHYECKHI aHAIN3 38 6 6 26
3 Pa3/:[eun 3. I[I/I(i)(beprI_II/IaJIBHOG WCYHCIICHUE (PYHKITUHA 48 16 16 16
OJIHOM MepeMEeHHON
4 Paznen 4. I/IUHTeraJ'IBHOG ucuucieHue GyHKIUNW OqHOU 48 12 12 24
MEPEMEHHOM
5 Paznen 5. O6pikHOBEHHBIE MU hepeHIInaNIbHbBIC ypaBHE- 28 8 8 12
HUS
6 |Pasmen 6. DyHKIUKM HECKOJIBKHMX IIEPEMEHHBIX 24 6 6 12
7 Paznen 7. MHTErpanbHoe ncuncienne GyHKIUH HECKOIb- 2 8 8 10
KHUX TIepEMEHHBIX
8 |Pasnen 8. UnCIIOBBIE U CTENIEHHBIE PSIbI 18 5 8 5
9 |Pasmen 9. Teopus BeposTHOCTEH 22 6 10 6
10 |Paznen 10. DiaeMeHTbI MATEMAaTUYECKONH CTATUCTUKHU 32 6 16 10
Bcero: 324 85 102 137
[TonroroBka k sk3ameny| 108
Hroro: 432

4.2.2.Coaep:kanue pa3aejioB JMCHHUILIMHBI 10 CEMECTPAM H COOTBETCTBYIOIIMM Yacam

Tpyno-

Ne | HammeHoBaHme pa3iena . €MKOCTh
Conep:xkaHue JeKIMOHHBIX 3aHATHIA
n/m JAUCHMITAHBI B aK. 4a-

cax

Ornpenenureny U UX CBOMCTBA. MaTpuIlbl U JCH-
ctBUs HaJx HUMH. OOpartHast marpuna. CHCTEMbI JH-
HEHHBIX anreOpanyecKux YpaBHEHMM W METOAbl MX
peLieHus.

BexTopsl, MHEHBIE onepaluy HajJ HUMU. JIMHEH-
Has 3aBUCUMOCTb U JIMHEWHAsl HE3aBUCUMOCTb BEKTO-
poB. IIpoeknns BekTopa Ha ock. baszuc. CkamspHoe,
BEKTOPHOE, CMELIAaHHOE IPOU3BEICHUE BEKTOPOB, UX
CBOMCTBA.

YpaBHEHUs IUIOCKOCTH B IPOCTpPAHCTBE. B3aumMHoe
pacnoJIokKeHue IIOCKOCTEN B ITpocTpaHcTBe. Paccros-
HUE OT TOYKHU JI0 INIOCKOCTH.

VYpaBHEeHHs TpsAMOM B IPOCTpaHCTBE. B3ammHoe
pacIoJIOKEHUE MPSMBIX B IPOCTPAaHCTBE. B3aumHoe
PacoIOKEHUE IPSIMON U IITIOCKOCTH B IPOCTPAHCTBE.

YpaBHEHMs NPSIMOM Ha IUIOCKOCTU. YTOJ MEXKAY

Pazgen 1 12




n/n

HaumeHoBaHue pa3jaesia
JUCIHHUILINHDI

Couepma}me JEeKIMOHHbIX 3aHATHIl

Tpyno-
€MKOCTh
B aK. 4ya-

cax

IPSAMBIMU. Y CIIOBUS MApaJUICIbHOCTH U NEPIEHIUKY-
JAPHOCTH NPAMBIX Ha IJIOCKOCTU. KpuBbie BTOpOro
HIOPSIAKA.

Pasnen 2

YucnoBele MHOXecTBAa. AOCOIIOTHAs BEJIWYMHA.
@Oynkius, 061acTb €€ onpeneneHuss U CrocoObl 3aaa-
HUs. OCHOBHBIE JIEMEHTapHbIE (DYHKIUH.

Uucnosasa nocienoBarenbHOCTh. [Ipenen yncnoBoi
nocienosarensbHocTu. [penen dynkuuu. Orpanuuen-
HbIEC M HEOTPaHWYCHHbIE (DYHKIMH, OECKOHEUYHO MaJlble
n O6eckoHeuyHo Oonbimme GyHknuu. OCHOBHBIC TEOpe-
MBI 0 mipenenax (Gynknun. [lepBeiii 1 BTOpoii 3ameua-
TeJIbHBIE Ipezenbl, yucio e. ['unepdonnyeckue GpyHk-
17078

HenpepbiBHOCTh (yHKIMH B Touke. CBoHcTBa
¢GyHKIUI, HeNpepblBHBIX B Touke. HempepbhlBHOCTH
sneMeHTapHbIX ¢yHkuuid. Knaccudukanus tTouek pas-
priBa. CBoMCTBa (PYHKLIMI, HENPEPBIBHBIX Ha MpPOMeE-
xyTKe (Teopemsl Komm, Beliepmrpacca).

Pasnen 3

[IpousBomHass QyHKIHMH, €€ TEOMETPUUICCKUI
cmbicil. [IpaBuna nuddepenunpoBanus. [IponsBonnas
ciokHOM M oOparnoi ¢ynkumit. duddepenunpona-
Hue (GyHKIUH, 3aaHHbIX napamerpuuecku. Judde-
peHIuan QyHKIUH.

OcHoBHBIE TeopeMbl AUDdepeHInanbHOT0 UCUHC-
nenus. [lpousBonHbie U aud@epeHnansl BhICIINX
nopsakos. [Ipasmio Jlonuransa. @opmyna Teinopa ¢
OCTaTOYHBIM WIEHOM B (opMme Jlarpanxa.

Ycnoust MOHOTOHHOCTH (pyHKIMH. HeoOxoaumoe
U JIOCTaTOYHOE YCIIOBUSI 3KCTpeMyMa. BuImyKiiocTh u
BOTHYTOCTh KpuBOM. Acummnrorhl. OOmmas cxema wuc-
cieoBaHus QYHKIMH U IOCTPOEHUS ee rpaduka.

16

Pa3znen 4

[TepBooOpazHas. HeonpeneneHHplil HHTErpall U €ro
cBoiicTBa. TaOnuiia HEOMpeAeNeHHBIX WHTErPaJioB.
Hemnocpencrsennoe uHTerpupoBanue. Mertonsl 3ame-
HbI [IEPEMEHHON W UHTETPUPOBAHUS IO YaCTAM B He-
OIIPEIEIICHHOM UHTErpalle.

AnreGpanyeckue MHOTOwieHbl. PasznoxkeHue paru-
OHAJIBHBIX Jpo0Oeil Ha mpocreiimue. HTerpupoBanue
paIrMoHaAIBHBIX APOOEH.

OnpeneneHHbIl UHTETpall U ero cpoicrTBa. MHTe-
rpajl ¢ MEPEMEHHBIM BEPXHUM Ipenenom. Teopema
bappoy. ®opmyna Herorona-Jleitbuuiia. MeToasl uH-
TErPUPOBAHMS 1O YACTAM M 3aMEHBl IIEPEMEHHON B
OIIPENIEJICHHOM HHTerpaiie. l'eoMeTpudeckue MpUiIo-
KEHHsI ONpPEJENICHHOT0 HMHTerpaja (B JEKapTOBBIX U
HOJISIPHBIX KOOPJIMHATAX).

12

Paznen 5

®dusnueckue 3a7a4d, TPUBOMAANINE K TOHSITHIO
muddepenimanbHoro ypaBaeHus ([AY). OcHoBHblE




n/n

HaumeHoBaHue pa3jaesia
JUCIHHUILINHDI

Couepma}me JEeKIMOHHbIX 3aHATHIl

Tpyno-
€MKOCTh
B aK. 4ya-

cax

MOHSITHS: TIOPSIOK YPaBHEHHsI, YaCTHOE U o0Iiee pe-
meHust, 3anada Komm. 1Y ¢ pasaeneHHbIMH U pasjie-
JSIOMUMUCS TIepeMeHHBIMU. OIHOPOJHOE U JIMHEHU-
Hoe JIY mepBoro mopsnka. JuddepeHunanbHbie
YpaBHEHUS 2-TO TOPSIKA, TOMYCKAIONINE MOHUKCHHE
MOPsIIKA.

JIuneiinsle nuddepeHnnanbHble ypaBHEHUS 2-TO
MOpsIIKa C MOCTOSIHHBIMHU Kod(duieHTamu. Y paBHe-
HUS C NIPABOM YaCThIO CHEIUATBLHOTO BU/IA.

Pasnen 6

@OyHKIMM HECKOJIbKMX TmepeMeHHbIX. (O0nactb
onpenenenus. [losepxnoctu 2-ro nopsaxa. Ilpemen
¢ynkuum 2-x nepemeHHbIX. HerpepsiBHOCTE. YacTHbIE
npou3BosHble. CliokHas (QyHKIMS HECKOJBKUX Iepe-
MEHHBIX, ee nuddepenppoanne. [IponsBoaHas He-
aBHOM (yHkmu. ['panueHt, npous3BoHas [0 HAIPaB-
nennto. KacarenbHas TIOCKOCTh W HOpPMaib K TIO-
BepxHOCTH. YacTHble mpou3BojHbIE U Aupdepenuna-
JI61 BBICIIUX TTOPSIJIKOB.

Paznen 7

JIBOMHOM U TPONHON MHTErpaJibl, UX CBOMCTBA, BbI-
YUCJICHUE B JIEKAPTOBBIX KoopauHarax. [lummuapuye-
ckhe KoopauHatbl. [IpunokeHus KpaTHBIX HHTErpa-
JIOB.

Pasnen 8

Uucnosele psaasl. Cxoaumocts U cymma psiga. He-
o0xonuMoe ycioBHe cxoaumMocTu. OCHOBHBIE TIPU3HA-
KM CXOAMMOCTH YUCIIOBBIX PSIIOB.

Crenennsie psapl. OOJaCTh CXOAMMOCTU CTETICH-
HBIX psi1oB. PaznoskeHue GyHKIHI B CTETIEHHBIE PSIBL.
[IpuMeHeHne CTENEHHBIX PSAJOB B MPUOIMKEHHBIX
BBIYHCIICHUSIX.

Pa3zgen 9

Crnyuaiinele coObITHS M uX Kiaccudukanus. [Ipo-
CTPAHCTBO 3JEMEHTapHbIX coObITHi. Kiaccuueckoe
OIpENICNIEHNE BEPOSITHOCTH CIy4allHOrO COOBITHS.
DneMeHTbl KOMOMHATOPUKU. BeposTHOCTH CyMMBI U
MIPOU3BENECHUS COOBITUHA. YCIIOBHas BEPOSTHOCTb.
@opMmyna nonHoU BeposTHocTH. Dopmyna baiieca.
[ToBTOpHBIE HE3aBHCHUMBIE HCTIBITaHUS, Gopmyna bep-
HYJLJIN.

JluckpeTHas W HenpepbIBHAs CIydalHbIE BEIUYH-
Hbl, UX YHCJIOBBIE XapaKTEPUCTHKHU. 3aKOHBI pacipe-
JIEJICHUS] JTUCKPETHBIX M HENPEPBIBHBIX CIYYAMHBIX
BEIIMYMH.

10

Paznen 10

[IpenmMer W OCHOBHBIE 3aJa4d MaTEMATHYECKOU
CTaTHCTUKH. [ eHepanbHasi U BEIOOPOYHAS] COBOKYITHO-
ctu. CTaTUCTUYECKOE pacmlpenesieHne BBIOOPKH. DM-
nuprueckas (GyHKIUS pachpeneneHus. ['padudeckoe
M300pakKeHNE CTAaTUCTHYECKOTO pacmupeneneHus. Yuc-
JIOBBIE XApPAaKTEPUCTUKU CTATUCTUYECKOIO pacIpesie-




Tpyno-
Ne HaumeHoBaHue pa3jaesia . €MKOCTEL
ConeprxaHue JIEKIIHOHHBIX 3aHATHIH
n/n AUCHUTLIHHBI B aK. 4a-
cax
nenusi. KoppensiimoHHO-perpecCHOHHBIN aHau3.
Hroro: 85
4.2.3. IlpakTHyecKue 3aHATHS [0 CEMECTPaM U COOTBETCTBYIOIIHM 4YacaM
Ne Paznen . TpynoemkocTs
TemaTuKa NPaKTHYECKUX 3aAHATHH
n/n B aK. yacax
1 Paznen 1 DJIEMEHTHI JIMTHEHHOU anreOpbl, BEKTOPHOW ainreOpsl U aHa- 12
JIUTUYECKON T€OMETPUU
2 Paznen 2 BBenenue B MaTeMaTuueckuil aHaIu3 6
3 Paznen 3 HuddepenunansHoe ucyrcieHue GyHKIUN OAHON epeMeH- 16
HOM
4 Pasnen 4 HuTerpanbHoe ucuncienne GyHKIUN 0IHOM nepeMeHHON 12
5) Paznen 5 OO0bIKHOBEHHBIE U] PepeHInaTbHbIC YPaBHEHHS 8
6 Pasznen 6 OYHKINHI HECKOIbKUX NTEPEMEHHBIX 6
7 Paznen 7 WuTerpanbHoe ucuncieHne QyHKIUN HECKOJIBKUX IIEpEMEH- 8
HBIX
7 Paznen 8 UucnoBble U CTETIEHHBIE PAIbI 8
9 Paznmen 9 Teopus BeposiTHOCTEH 10
10 Pazgen 10 DJIEMEHTHI MATEMATHUECKON CTATUCTUKH 16
Hroro: 102

4.2.4. J1abopaTopHbie padoThI
JlaGoparopHble pabOThl HE IPETYCMOTPEHBI.

4.2.5. KypcoBblie padoThbl
KypcoBbie paboThl HE IPETyCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' A

B xone o0yueHust npuMeHs0TCA:

Jlekuuu, KOTOpBIE ABJIAIOTCS OAHUM U3 BOKHEHIIMX BUIOB YUEOHBIX 3aHATHI M COCTABIISIIOT OCHOBY
TEOPETUYECKOH MOATOTOBKU 00YJarOIINXCSL.

[enn neKIMOHHBIX 3aHATHIA:
-J1aTh CUCTEMaTH3HPOBAaHHbIE HAYYHbIE 3HAHUS 110 TUCLUUIUIMHE, aKLIEHTHPOBaTh BHUMaHNe Ha Hanbosiee
CJIO’KHBIX BOIIPOCAX JUCLUIUINHBI,
-CTUMYJIMPOBATh AKTUBHYIO TIO3HABATENbHYIO AEATEILHOCTh 00YYaOLIUXCsl, CIIOCOOCTBOBATh (hOpMHUPOBa-
HUIO UX TBOPUYECKOTO MBIIUIEHHUS.

IIpakTuyeckue 3ansaTus. Lleny mpakTHYECKUX 3aHATHIA:
-COBEPILIEHCTBOBATh YMEHUS U HABBIKM PELIEHUS NTPAKTUYECKUX 3a/1a4.

['maBHBIM coziepkaHHEM 3TOTrO BHJIA YUEOHBIX 3aHATHH SABIIsETCS paboTa KaK0ro 00yJaromerocs mno
OBJIJICHHIO MIPAKTUYECKUMH YMEHUSMH M HaBbIKaMH MPO(eCCHOHATbHON IESITeIbHOCTH.

KoncyabTanum (Tekyias KOHCYNbTalYs, HaKaHyHE 9K3aMeHa) SBJIeTCsS OJJHOM 13 GOopM PYKOBOJCTBA
y4eOHOii paboToit 00yUarOIMXCs U OKA3aHUS UM ITOMOIIY B CAMOCTOSITEIbHOM M3y4EeHUH MaTepHaa JIUCIH-




IUIMHBI, B JIMKBUAALUHN UMEIOIUXCS TPOOETOB B 3HAHUSIX, 33/I0JKEHHOCTEN 110 TeKYIIUM 3aHSTHSAM, B IIOATO-
TOBKE IMMCHbMEHHBIX PAOOT (ITPOEKTOB).

Tekyime KOHCYIbTAlMU IPOBOATCS MPEToIaBaTesieM, BEAYILUM 3aHATHA B yUeOHOI rpymre, Hayd-
HBIM PYKOBOJUTENIEM U HOCAT KaK MHIUBUAYAJIbHBIN, TaK U TPYIIIOBOM XapakTep.

CamocrosiTeJibHAs padoTa 00y4yaommMXxcsl HarpapJieHa Ha yriryOJeHHe U 3aKpeIuIeHUue 3HaHUH, T10-
JyYEeHHBIX Ha JIEKIUSAX U JPYTHX 3aHATHIX, BEIPAOOTKY HABBIKOB CAMOCTOSITEIIBHOTO aKTHBHOTO TIPHOOpETe-
HUS HOBBIX, JIONOJHUTENbHBIX 3HAHUH, TOATOTOBKY K MPEACTOSIIIUM y4eOHBIM 3aHATHSIM U TPOMEKYTOUHO-
MY KOHTPOIJTIO.

6. OHEHOYHBIE CPEACTBA IJIsI TEKYIIEIO KOHTPOJISI YCHEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. TemaTuka JJIS1 CAMOCTOSITEIbHOM MOAr0TOBKH

Pa3zoen 1. Dnemenmoi aunetinoli aneedpol, 6eKMOPHOU alleedpvl U AHATUMUYECKOU 2eOMempuu
1. OGpaTHas maTpuiia. MaTpuyHbIi METOJT PEIICHUS CUCTEM JIMHEHHBIX YPABHEHHIA.

2. 3ajauv aHaJTUTUYECKON T€OMETPUU Ha TIOCKOCTH.

3. IlonsipHast cucrema KOOpAMHAT.

Pazoen 2. Beedenue 6 mamemamuueckuil aHaiu3s
1. DnemeHTapHbIe QYHKIIUU U UX TPAPUKH.
2. TeopeMsl 0 HETIPEPBHIBHBIX (DYHKIUSX.

Paszoen 3. Jlugpgpepenyuanvroe ucuucienue ghyHxyuii 00HOU nepemenHoll
1. [TpousBoaubie U AudQepeHIuanb BRICUINX MOPSIKOB.

2. Teopembl qudGHepeHIHATEHOTO HCYUCIICHUS.

3. UccnenoBanue GyHKIUH.

Pazoen 4. Hnmeepanvhoe ucuucienue hynkyuii 00OHOU nepemeHHou

1. HexoTopbie METOIbI MHTETPUPOBAHUS TPUTOHOMETPUUECKUX BBIPAKEHU.
2. IlpunoxeHus onpeeIeHHOTO HHTErpaa.

3. HecoOCcTBEHHBIE HHTETPAIIBI.

Pazoen 5. Obviknogennvie ougpepenyuanvrvie ypagneHus.

1. Pemenue nuddepeHanbHbIX ypaBHEHUH IEpBOro MOpsiAKa.
2. Pemenune muddepeHmanbHbIX ypaBHEHHH BBICITHX TOPSIIKOB.
3. 3anaua Komm nms nuddepeHuanbHbIX ypaBHEHUH NEPBOTO U BBICHIMX MOPSIKOB.

Pa3zoen 6. Qynkyuu neckonvkux nepemenHvix
1. TloBepxHOCTH BTOPOTO MOPSAKA.
2. UYactHble pou3BOIHBIE U U (EPSHIINATBI BRICIIIAX ITOPSIIKOB.

Paszoen 7. Humezpanvroe ucuucnenue QynKyuii HeCKOJIbKUX NepemMeHHbIX

1. TpoiiHoil uHTErpan B UIMIMHAPUIECKUX KOOPIUHATAX.
2. TlpunoxeHus KpaTHBIX HHTETPaJIOB.

Pazoen 8. Yucnosvie u ¢hynkyuonanvuvie psovl

1. Psapl Teitnopa OCHOBHBIX 3JIEMEHTAPHBIX (YHKINH.
2. [Ipumenenue psii0B B MPUOIMKEHHBIX BHIUHCICHUSIX.

Pazoen 9. Teopus seposmuocmeti.

1. Pemenue 3a1a4 TeOpUH BEPOSATHOCTEH.
2. YucrnoBble XapaKTEPUCTUKN AUCKPETHBIX M HENMPEPHIBHBIX CIYYalHBIX BETUYHH.
3. 3aKoHBI pacrpeieIeHus CIIy4aiiHbIX BEJINYHH.



Pa3zoen 10. Dnemenmol mamemamuyeckol cmamucmuKku
1. Toueunble U UHTEPBAIbHBIE OLIEHKH MAPAMETPOB PACTIPEICICHUIA.
2. Bp100podHOE ypaBHEHHUE JIMHEHHOU PErPEeCCUH.

6.1.1. IlpumepHbIe pacyeTHO-TPauUecKHe 3aJAHUSA

Tema «dnemenmol 1uHeUHOU anceOpbl»
3adanue 1. Pemmmth cuctemy ypaBHeHHH MeTonamu Kpamepa u [Maycca.

6X +5y + 2z =5,
3x—-2y+5z=1,
4x -3y +7z2=2.
3adanue 2. BuIUMCIUTH ONPEICTUTENb:
5 0 4 2
1 -1 2 1.
4 2 0
1 11
3adanue 3. Haiitu matpuny C = A'B — 2E, eciu
7 2 0 0 2 3
A=|-7 =2 1} B=|1 0 -2
1 1 1 31 1

Tema «Hccneoosanue gynkyuu u nocmpoenue ee epaguray
3adanue 1. IIpoBecTH MOJIHOE HCCIEN0BaHUE PYHKIUI U TOCTPOUTDH UX TpaUKU:

2 2—-X
_ X Hax=7 2. y==__, 3. y=3x-2hx.

1. —2—.
X°+2x-3 2—X

3adanue 2. Haiitu HaumOonblllee M HaMMEHbIee 3Hau€HUS (QYHKIMM Ha 3aJaHHBIX OTpe3Kax:
_ 10x+10 [ 1 2]
X +2x+2 t
3adanue 3. BypoBas BbIIIKa pacrioioKeHa B mojie B 9 kM oT Onmxkaiiiieil Touke Ha mocce (1mocce
npsimonuHeitHoe). C 0ypoBoil HaJ0 OTIPaBUTh Kypbepa B HACENEHHBIN MyHKT, PACIIOIOKEH-
HBIM MO mocce B 15 KM OoT ynoMsHyTol TOYkd. CKOPOCTh Kypbepa Ha BEJIOCHUIIENIE MO MO0
8 km/4ac, a mo mocce 10 km/gac. K kako#t Touke mocce eMy HaJl0 €XaTh, YTOOBI JOCTHYh Hace-
JIEHHBIN YHKT B KpaTyaiiiee Bpems?

Tema « Mamemamuueckas cmamucmuxay

3adanue 1. Jins BeIGOPOK a), 6) 1 B) onpenenuth pasmax R, mony Mo, mennany Me, BeiGopouHoe cpejiHee
X , BBIOOpOUHYIO qucnepcuto D, «ucnpaBieHHY0» BEIOOPOYHYIO JHCHEPCHIO SBZ. Jlist @) coCTaBUTH
BapHAllMOHHBII M CTATHCTHYECKHH PsAAbl; Mg 0) HAUTH 3MIUPUYECKYI0 (YHKLIHIO pacrpenesIeHUs
Fn*(x); JUTS B) TIOCTPOUTD THCTOTPAMMY H ITOJIUTOH, SMITUPUYECKYIO (PYHKIIMIO paclpeneIeHHs Fn*(x)

a) 7,3, 36,451 21,3

6) [ xi| 11 | 13 |15 |17 |19 |21 | 23
ni| 2 4 8 112 116 |10 | 3




B) [x [ [0,4) | [48) ]| [812) [[1216)][16;20) | [20; 24)
ni| 1 1 3 2 1 1

3adanue 2. JIns npuBEACHHON HIKE BBIOOPKH (TPEITONIaraeTCsl, 9YTO MEXKIY PU3HAKAMH CYIIECTBYET
JIMHEWHAsE 3aBUCUMOCTH )"
1. Beruuciauth BIOOPOYHBINA KOG (UIUEHT TMHEHHOW KOPPEISLHUU I, U OUEHUTh CTENIEHb 3aBU-
CUMOCTHU MEX]y TIePEMEHHBIMU;
. Halitu ypaBHeHUs IpsAMbIX TuHUN perpeccuu Y Ha X U X Ha Y, IOCTPOUTH UX IPapuKH;
. [TocTpouTh KOPPEIAIMOHHOE T0JIC, IMHUU PETPECCUU;
4. MuTepnpeTrupoBaTth MOJyIEHHYIO MOJICIb, CIE/IaTh BHIBOBI U IIPOTHO3.
B Tabnuie npuBeneHb! naHHBIC O pacxoje Torumsa (y, 1 Ha 100 kM) aBTOMOOWIIS ¢ ABUraTesieM 00be-

w N

MOM 2 JIUTPa C aBTOMAaTHYECKON TPAHCMHCCHEH B 3aBUCHMOCTH OT CKOPOCTH JIBMXKEHUS (X, KM/Y).
Xi 10 | 30 | 40 | 70 | 90 | 110 | 130 | 140 | 150 | 160
Vi 45 | 48 | 51 6 75 | 81 9 98 [113] 14

[Monmy4nTs MPOrHO3 O Pacxojie TOIUTUBA IIPH CKOPOCTH 175 KM/4.
6.1.2 IlpuMepHbIe BAPUAHTHI MHAUBHAYAJIbHBIX JOMANIHUX 3aJaHUT.

Tema «Ananumuueckas 2eomempus Ha NIOCKOCMU U 8 NPOCMPAHCIIEEY
3adanue 1. Haiitu pacctosiHue OT TOUKH Mo 10 IIIOCKOCTH, MPOXOJALIEH uepe3 Tpu Touku M1, Mo,
M.
M1 (1; 1; - 1), M2 (2; 3; 1), M3 (3; 2; 1), Mo(-3; - 7; 6).

3adanue 2. Haiitu yron mexxay miockocTsiMu X +2y—2z—-7=0, x+y—-35=0.
3adanue 3. Hanmcath KaHOHUYECKHE YPaBHEHUS MPSMOH, 3alaHHON KaK IepecedeHre IByX IIOC-
Koctel: 2X—3y—22+6=0, x-3y+z+3=0.
3adanue 4. HailTu TOUKY niepeceueHust MPSIMON U MIIOCKOCTH.

X=7 _y-3 z+1

2X+y+7z-3=0.

3 1 -2
3aoanue 5. Haiitn Touky M’ , cummerpuunyio Touke M (— 2; 0; 3) OTHOCHTENBHO MIIOCKOCTH 2X — 2Y
+10z+1=0.
3adanue 6. TIpuBecTH K KAHOHHYECKOMY BHy YPaBHEHHS BTOPOTO MOPS/IKA H TOCTPOUTH KPHBBIE:
1. X2+6y>+2x+12y-2=0; 2. 9x%-25y2-18x-100y-316=0; 3. y2-6x-4y-12=0.

3aodanue 7. I1ocTpouTh KpUBYIO, 33/1aHHYIO B MOJIAPHBIX KOOPJAMHATAX, U 3aTE€M IOJIIYYUTh €€ KaHO-
HUYECKOE YPaBHEHHUE B AEKAPTOBBIX KOOPAMHATAX

2
P 14 05sin

Tema « ObvikHOBeHHbIE OUhhepeHyUabHbLE YDABHEHUS»
3adanue 1. Pemuts 3anauy Komru:

2xdy—(;l+4y2)dx:0, Xg =7/12, yg =-1/2;

3adanue 2. Peminth quddepeHnmanbHble ypaBHEHHS IIEPBOTO MOpsiaKa:

a) Xy'=Y[1+|ny); 6) y'+1+2Xy=l-
X X
3adanue 3. Pemuth quddepeHnnanbHble ypaBHEHHsI BHICITUX HOPSIIKOB!
a) xX*y" + x%y' =1; 6) y" -5y’ + 6y =C0SX +Sin X.

Tema «Teopus eéeposimuocmei»

3aoanue 1. JIpa crpesika CTPENISIOT TI0 OJHOM MHINEHH, HPUYEM KaKIbIA JEjaeT Mo [Ba BeiCTpesa. st nepBoro
CTpeJiKa BEpOSTHOCTb Tomaaanus B 1iens 0,7 , a st Broporo 0,8. KakoBa BepOsSTHOCTS MOpayKEHUS 1IEITH XOTS OBl OJIMH
a3 ToCIie IBYX IBOMHBIX BHICTPEIIOB.



3adanue 2. N3 ypHbl, conepaxkaiieii 2 O€IbIX U OAMH YEPHBIN 1Iap, IMePEKIaibBaoOT Iap B yPHY, COIEpKa-
IIYIO JIBa YEPHBIX U OJUH Oenbld map. OnpeaeuTh BepOITHOCTh H3BJICUCHHS YEPHOTO Iapa U3 BTOPOU yp-
HBI TIOCTIC YKa3aHHOTO TIEPEKIIaIbIBAaHUSI.

3adanue 3. BeposaTHOCTb OpaXeHHs LEIH CTPEIKOM IpH 0aHOoM BeicTpene 0,5. Haiitu BeposTHOCTH TOTO,
4TO cTpesok npu S0 BeICTpenax mopasut MuileHs He MeHee 20 pa3 u He Oosee 30 pas.

3adanue 4 .Haiitu matemaTndeckoe OXXKHMIAHUE IS OJI0XKUTSIbHOM cnyqaﬁﬂoﬁ BCJIIMYHUHBI C IINIOTHOCTBIO

2,2
BepositHocty f (X) =Cxe "™ . Borancauts C.

3adanue 5 .Cnyyaiinas BeanuuHa pacrpeielieHa o HopMaabHOMY 3aKoHy. E€ MareMaTnueckoe 0xKuIaHue
40. Cpemgnee KBagpaTHIECKOe OTKIIOHEHHE paBHO 2. HaliTH BEpOsATHOCTH TOTO, UTO €0 OTKIOHECHHE IT0 a0-
COJIIOTHOM BeJTM4MHE paBHO OyneT MeHble 0,6. Kakoe OTKIOHEHHE MOXKHO TapaHTHPOBATH ¢ BEPOSTHOCTHIO
0,9544 npu Tex ke yCIOBUAX 3aJauH.

6.1.3 Bonpochl 111 NOATOTOBKH K KOJUIOKBHYMY

Tema «/lunetinas ancebpa u 6ekmopras aneedopay

Marpuna. Pasmep (pa3smepHoctb) marpuubl. Ilpsmoyronenas matpuna. KeajgpatHas marpuia.
I'maBHas auaronans martpuibl. TpeyrosbHas marpuna. /naronanbHas marpuna. EnuHuyHas marpuna.
HyneBast matpuna. TpaHncrioHMpoBaHHas MaTpulia WK TPaHCIIOHUPOBaHUE MaTpHllbl. ClloKeHHe (BbIYU-
TaHue) MaTpULl U ero cBoicTBa. CoriiacoBaHHbIE MAaTPUIIbl. Y MHOXKEHUE MaTpull. Onpenenenue pazmep-
HOCTH MaTpHIIbl, II0Jy4aeMON B pe3yJbTaTe NMPOU3BEACHUS ABYX Marpull. llepecraHOBOYHBIE MaTpUILIBI.
Cummerpuueckas Matpuna. [IpotuBonosnoxxHeie MaTpulibl. Bo3BeneHne MaTpulibl B CTENIEHb

Omnpenenurens MaTpulsl. CBolcTBa onpeaeauTesns (0COOEHHO Te, KOrja ONpeAeauTelb PaBeH Hy-
JI0 ¥ MeHseT 3Hak). [IpaBuio BbIUMCIIEHUS ONpeAenuTeNsi BToporo nopsaka. [IpaBuna BbruncieHUs
OIIpeNIeNIUTeINIs TpeThero nopsiika. [IpaBuiia BHIYMCICHUS ONpPENENUTeNs YeTBEPTOro U Oojiee BBICOKHX
MOPSIAKOB. BpIunciieHne onpenenuTens TpeyroiabHOM WM AMaroHaabHOW MaTpullbl. BeipoxkneHHas mat-
puna. HeBbipoxkaennas matpuna. [lonstue munop. Anredpanyeckoe gonoiaHenue. CorosHas (Ipucoeam-
HeHHas1) Matpunia. O0paTHasi MaTpuiia. Y CJIOBUE CYIIECTBOBAHUE OOPAaTHON MaTPHIIHI.

DneMeHTapHble TpeoOpa3oBaHus MAaTPULL. DKBUBAJCHTHbIE MaTpulbl. CucTeMa JTMHEHHBIX ypaBHE-
HU. Pemenne cucrteMsl JIMHEMHBIX YpaBHEHHUM. MaTpuiia CHCTEMBI JIMHEMHBIX ypaBHEHUM. Pacipennas
MaTpHIla CUCTEMBI JIMHENHBIX ypaBHeHUH. Panr matpunel. Teopema Kpamepa. IIpasuio Kpamepa pemre-
HUsI CUCTEMBI JIMHEHHBIX YPAaBHEHMU. Y CJIOBHUE CYIIECTBOBAHUS PEIICHUs CUCTEMBI JIMHEHHBIX ypaBHE-
Huil. ba3ucHele 1 cBOOOIHBIE IEPEMEHHBIE.

[Tonsitue BexTopa. Koopaunarsl BekTopa. [mmuua (Momyns) BekTopa. Hampapmistomine KOCHHYCHI
BEKTOpa, UX cBOMCTBO. KommmHeapHble BEeKTOpH! (OMpejeieHne, Kak OINpeaesinTh). PaBHbIE BEKTOPHI.
KommnanapHele BeKTOpHI (OmpeseneHne, Kak onpeaenuTs). llepnenaukynspHbie (OpTOrOHAIbHBIE) BEK-
TOpHI (OIpefesieHNe, KaKk ONpeAeanTh). Yroid Mexay Bekropamu. CymMma BEKTOPOB (TpaBHJia TPEYTOJlb-
HUKA U HapajuieorpaMMa, 4epe3 KOOpAuHaThl BeKTopa). Pa3HOCTh BEKTOPOB (IIpaBuiia TPEYTroOJIbHUKA U
napajuiesiorpaMmMa, 4epe3 KOOpAHHAThl BEKTOpa). Y MHOKEHHE BEKTOpa Ha 4Mcio (orpeneneHue, Gopmy-

na yepe3 koopauHarsl). Ilonarue opra. OpThl j, j, k OCEH MPAMOYTrOIBLHOM CUCTEMBI KOOpAUHAT. CKamsp-
HOE MPOU3BEJICHNE BEKTOPOB (ompezaeneHne u GopmMyia yepe3 KOOpIuHaThl BEKTOpa), ero cBoiictea. du-
3HYECKHIT CMBICT CKAJIAPHOTO MPOM3BEICHNS BeKTOpOB. CKaNsIPHOE MPOU3BEICHHE BEKTOPOB |, ] (i, k
Wik j, k). BektopHoe npousBeneHre BeKTopoB (ompeeneHre u GpopMylia depe3 KOOpAUHATEl BEKTOPa),
ero cBoiictBa. ['eomeTpudeckuii 1 pU3NUECKUI CMBICT BEKTOPHOTO MPOU3BEACHUS BEKTOPOB. BekTopHOE
TIPOM3BE/ICHIE BEKTOPOB |, ] (i, kK nmm ], k u T.1.). CMeIaHHOE TPOU3BENECHNE BEKTOPOB (OMIpeaeie-
Hue, popmyna dyepe3 koopauHatsl). [IpaBas (JieBast) Tpoiika BEKTOPOB (OmpejesieHue, Kak ONpeaesuTh).
CMelTaHHOe TIPOHM3BENEHHE BEKTOPOB i, ], k . TeoMeTprueckne TIPHIOKEHNS BEKTOPHON anredpa (BbI-
YHCJIeHNE TUIOIAAN TPEYrojJbHUKA U Mapajuiesorpamma, o0bemMa MupaMubl U Mapajuiesienumeaa MeTo-
JIOM KOOPJIMHAT).

Tema «/Jugpghepenyuanvroe ucuucnenue QynKyuii 0OHOU nepemenHou »



Onpenenenne Npou3BOAHON. ['€oMeTpUYECKH CMBICI TPOU3BOAHON. MEXaHUYECKUI CMBICIT TIPO-
n3BoaHOM. [ToHATHE KOHEUHON MM OECKOHEYHOM MPOM3BOIHON B Touke. [uddepeHuupyemocts GyHK-
nuu B Touke. HeoOxomumoe u nocrarouHoe yciaoBue auddepeHnupyemMoctr GyHKIIMA B TOYKE (Teope-
Ma). CBsi3p MEXIY HENpephIBHOCTHIO U Auddeperunpyemoctbio ¢pyHkuuu (Teopema). Touka Bo3BparTa.
VYrnosas touka. [uddepennupyemocts dyHkuun Ha wHTepBase. uddepenuupyemocts GyHKIMH Ha
orpeske. I'mankas nunud. Ilpasuna nuddepenumposanns. Jlokasars, uro (f +q)'=f’+¢g’. [Jokasars,

'

yro (f.g)'=f'-g+ f.g’. [okaszare, 4rO [fJ — f.g-f-g’ npu g =g(x)#0. Jokazare, 4TO
g g

(c- f) =c- f’, rae ¢ = const. IIpon3soanele BeIcIKX nOpAaKOoB. [IponsBoanas BTOporo nopsaka (Bropas

npousBojHas). IlpousBogHast n-ro nopsinka. [IpousBognas cioxxuoi ¢pynkuuu (teopema). [IpousBoanas

oGpatHoil pyHkiuu(teopema). Tabnuia IPOU3BOHBIX: 10Ka3aTh, 4To (C) =0, eciu C - nocrosnnas;

(x”)’:nx”’l; (ex)':ex; (ax)’zaxlna, a>0, a=l; (Inx)'zl; (Iogax)':i, a>0, a=l;
X xIna

- ! ! . 4 - / 1
(sinx) =cosx;  (cosx) =-sinx;  (tgx) =—=—;  (ctox) =- ; (arcsinx) =——;
cos’® x sin’ x J1—x2
(aI’CCOSX)' = —ﬁ; (arctgx)' = 1+1x2 ; (arcctgx)' :_1+1x2 . Jlorapupmuyeckoe nuddepeHuupona-

nue. JluddepenunpoBanne GyHKIN, 3a1aHHBIX TapamMeTpruaecku (Teopema). Juddepennupoanne He-
saBHbIX (QyHKUUA. Juddepenunan dpynkuuu. Juddepennuan nesaBucumon nepemeHHon. ['eomerpuue-
ckuil cMbich quddepennmana Gpyaknuu. MaBapuantHocts Gopmsl nepBoro auddepennnana. [pumene-
Hue TuddepeHimana K npuOIMKEHHBIM BHIYHUCICHUSM.

Teopema ®depma, ee reomeTpuyecKuil cMbicia. TeopeMa 0 KOpHSIX MPOU3BOJAHON (Teopema Posis),
ee reoMeTpuyeckuii cMpica. Teopema 00 OTHOIIEHMH NpupauieHud AByX (yHkuuil (Teopema Komm).
®opmyna Komm. ®opmysa 00001eHHON HopMyIoi KOHEUHBIX NpupaiieHuil. PopMyiia KOHEUHBIX MPU-
pamenuii (Teopema Jlarpanxka). @opmyna KoHeUHbIX MpupameHuii. @opmyna Jlarpanka, ee reoMeTpu-
yecKui cMbIcil. Teopemsl 0 cpenHux 3HadeHusAX. [IpaBuio Jlonurans pacKpbITUs HEONPEAEICHHOCTD TH-

0
JUISL PaCKpBITUSL HEONPEIEIICHHOCTEW THITA {O . oo}. IIpumenenne npasuia Jlonurans s pacKpsITHs He-

na {O} [IpaBuiio Jlonurans pacKpbITHS HEONPEIEIEHHOCTh THUIIA {00} [Ipumenenne npaswiia Jlonurans
o0

OIIPEAEIEHHOCTEN THIIA {oo—oo}. Heo0xonnMoe M A0CTaTOYHOE YCJIOBUS Bo3pacTaHHs (YObIBaHUS)

¢yakuii. Touka MakcuMyM QyHKIUH. Touka MuUHUMyMa (yHKUIUMU. MakcumyM ¢QyHKIUU. MuHUMYM
¢bynkuuu. Oxerpemymbl GyHkM. [nagkuit sxkcrpemym ¢yHkuuu. Octpeiit skcTpemMyM. HeoOxomaumoe
ycioBue skcrpemyMa. HeoOxoaumoe ycnoBue Tiaakoro skcrtpemyma. Kputuueckue TOUKM (DyHKIMH.
Heo6xoanmoe ycioBue skctpemyma ¢yHKIMHU. JJoctaTouHoe ycinoBue 3KkcTpemyMa. JloctaTouHoe ycio-
BHE DKCTPEMyMa Ha OCHOBE IEPBOM MPOU3BOAHON. JIOCTATOYHOE YCIIOBHE DKCTPEMYyMa, Ha OCHOBE BTO-
poii mpou3BogHOU. JlocTaTouHOE ycloBHE BBIMYKJIOCTH rpaduka ¢yHkuumu. Touku neperuba rpaduka

byHKIIIH.

Tema «dupghepenyuposanue ynkyuii HeCKONbKUX NEPEeMEHHbIX»

[TonsiTre GyHKIMU HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeneneHust GyHKINN HECKOJIbKUX Iepe-
MeHHbIX. JIunun ypoBHs. [loBepxHoctu ypoBHs. IlongHoe mpuparienne GyHKIUN HECKOIBKHUX IepeMeH-
HBIX B TOUKe. YacTHOe mpHpalieHre QyHKINH HECKOJIbKUX NMEPEMEHHBIX 10 NepeMeHHoi Touke. udde-
peHuuan mnepBoro mnopsiaka ¢yHkiuu. Ilpeaen ¢GyHKIHMM HECKONBKHX NEepeMEHHBIX. HermpepbhIBHOCTH
(GYHKIIMM HECKOJBKUX MEPEMEHHBIX B TOUKe. YacTHbIe NMPOU3BOJHbIE (QYHKIUU HECKOJIBKUX IMEPEMEH-
HbIX. [TonHblil quddepennnan GpyHKINHN HECKONBKHUX MepeMeHHbIX. Heobxomumoe ycnoBue 3KkcTpemMyma
muddepeHpyeMoil GyHKIIMN HECKOJIbKUX MepeMeHHBIX. JIOKaabHbIi MUHUMYM (DYHKIIMM HECKOJIbKUX
IepeMEHHBIX B Touke. KacarenpHas IJI0CKOCTh K OBEPXHOCTH 7 = f (X, y) B TOYKE INIAJKOIO SKCTPEMY-

ma. Hopmans x mosepxnoctu z = f (X, y). I'paiueHT QyHKIMHM HECKOJIBLKUX TIEPEMEHHBIX, €T0 T€OMETPH-



yecknii cmbica. [poussonnas Gynkumn z = f (x, y) o Hanpasienuio Bektopal , ee nmpumenenne K uc-

cinenoBanuio GyHkuu. Gopmyna A BBIUKUCICHHUS MPOU3BOIHON x dynkunun z = f (x, y), HeIBHO 3a-

OX
naHHOM ypaBHeHueM F(X,y,z)=0. ®opmyna moaHONW NPOU3BOAHON Il QYHKLMHU JBYX IEPEMEHHBIX.

Teopema IIBapma. JloctatrouHoe ycioBue skcTpeMyMa (DYHKIMHM HECKOJBKHX IMEPEMEHHBIX. Y CIIOBHE
MakcuMyMma (MHHHEMYMa) QYHKIIMH HECKOJIBKHUX TICPEMEHHBIX B CTAIMOHAPHOM TOUKe. Touka MakcuMyma
(Muanmyma) ans Gysakuuu. [ToBepxHOCTH BTOPOro mopsaka (0AHOMOJIOCTHON TUIepOOIonl, ABYIOIOCT-
HOW TUIEepOOION]], AILTUIICOMN L, SJUIMITHUECKUI mapadoon, rurnepOoInYeckuil mapadbosion1, SJTUITH-
YeCKUN UWIMHJP, TUIIEpOOIMYECKUN HUINHAP, NapadOIudYecKUil UINHIP, KOHMYECKHUE MOBEPXHOCTH),
HX ypaBHEHHS. MeTo NOCTPOCHUS TOBEPXHOCTEW BTOPOrO MOPSIIKA.

6.2. Onenounbie cpeacTna st KOHTPoJiss CPC u npoBeieHUs1 TPOMEKYTOYHOMH aTTecTAlMHU

6.2.1. [IpuMepHBIii NepevyeHb BONPOCOB:
1. Marpuiipl: OCHOBHbIE MOHATHUS U onpeneneHus. JInHelHble onepauuy HajJ MaTpUIlaMu, YMHOXKEHHE
MAaTpHIl U UX CBOMCTBA. TpaHCIIOHUPOBAHNE MATPULL.
2. Onpenenurtens MaTpUIBl. BerarcieHne 1 CBOMCTBA ONpeIeIuTeNeH.
3. Cucrema JinHeHbIX anreOpanyeckux ypaBHeHui. Pemenne cuctemMsl ypaBHEHUH B MaTpUYHON Gopme.
[IpaBuno Kpamepa pemieHnsi cucteMbl JTUHEMHBIX YPaBHEHUH.
4. Meton 'aycca perieHus: CUCTEMBbl JIMHEHHBIX YPAaBHEHUH.
5. BekTopbl: ocHOBHBIE OHATHS. JIMHEHbIE Onepaliiy HaJl BEKTOpaMH, UX CBOMCTBA.
6. JIuneiinas koMOUHaLMs BEKTOPOB, JIMHEHHAs 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOpOB. basuc, pasino-
KEHHE BEKTOpa 1o 0a3ucHBIM BekTopaM. [Ipoekius BekTopa Ha ock. OCHOBHBIE TEOPEMBI O TIPOCKIIHSIX.
OproHopMupoBaHHbIi 0a3zuc. KoopanHaTsl BeKTOpa B IeKapTOBOM MPSMOYTOJIBHOM CUCTEME KOOPIUHAT.
7. CxansgpHoe, BEKTOPHOE M CMEUIaHHOE IIPOU3BEICHUS BEKTOPOB, UX CBOMCTBA.
8. IlnmockocTh. Buasl ypaBHeHHH MII0CKOCTH. PaccTosiHUE OT TOYKH /10 MJIOCKOCTHU. Y CJIOBUS NTapajielb-
HOCTH U NEPIEHINKYIIPHOCTH IBYX IUIOCKOCTEH. YTOJ MEXAY IUIOCKOCTIMU.
9. Ilpsimas B mpocTpaHcTBe. Bupl ypaBHeHUH NpsMOi B MPOCTPAHCTBE. Y CIIOBUS MapajuIeIbHOCTH U
MEPIEHIUKYISIPHOCTH IIPSAMBIX B IPOCTPAHCTBE. YTOJI MEKY NPSAMBIMH B IPOCTPAHCTBE.
10. YcnoBust napasienbHOCTU U MEPIEHAUKYISIPHOCTH NMPSMOHN U MJIOCKOCTU B IPOCTPAHCTBE. YTOII
MEXy NPSMOUN U IIIOCKOCTBIO.
11. AG6comtoTHas BenuurnHa (MOJIyJIb) J€MCTBUTENBHOTO YHCia U ee cBoiicTBa. DyHKIMS, ee onpeese-
HUe, crocoObl 3a1anns. OCHOBHBIE 3JIEMEHTAapHbIE PYHKLINU U UX TpadUKHU.
12. IIpenen nocnenoBarenbHocTu. [Ipenen pynkuu. CoiictBa npeaenos. [1epBolil u BTOpO# 3ameya-
TEJIbHBIE TIPEJIEIIbl U CIEACTBUS.
13. CpaBHeHue OeCKOHEUHO MallbIX BeU4rnH. OCHOBHbIE TEOPEMBI 00 SKBUBAJIEHTHBIX OECKOHEYHO Ma-
JIBIX BEIMYMHAX.
14. Onpenenenue HeNPEPHIBHOCTH (DYHKIIMU B TOUKE, HA oTpe3ke. Kinaccudukaius Touek paspeia. Teo-
pembl Komm u Beliepmirpacca. CoiicTBa HeMpepbIBHBIX (DYHKINH.
15. Onpeznenenue Npou3BOIHOMN, ee reomeTprueckuit cMbici. [Ipasuna nuddepenupoanus. [Ipous-
BOJIHBIE DJIEMEHTAPHBIX (QYHKIIHI.
16. Tuddepenmpyemocts GpyHkunu B Touke. CBA3b HEMPEpbIBHOCTH U AU depeHnnpyeMocT QyHKITUH
B TOUKE.
17. TIpon3BoAHbIE CIOXKHBIX U 00paTHBIX (yHKIUH. OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKIIUH U X
MIPOU3BOJIHBIE.
18. ®yHKuMH, 3a1aHHBIC HESBHO U TapaMEeTPUUECKH, UX TU(PepeHIIpOBaHNUE.
19. uddepenuman pynkuuu, ero ceoiicta. [Iponssoansie u nuddepeHipanbl BHICIINX TOPSAIKOB.
20. Teopema ®@epma. Teopema Posisa u ee reomerpudeckuil cMmbicit. Teopema Komm. Teopema Jlarpanska
u ee reoMeTpuueckas uurepnperanus. [lpasuno Jlonurans 1y BBIYUCIEHUS IPeaenoB QyHKIUN



21. UccnenoBanue GyHKIIUN C TTOMOIIBIO TIPOU3BOIHBIX. Y CJIOBUSI MOHOTOHHOCTH (pyHKIMH. HeoO6xomu-
MO€ M JIOCTaTOYHOE YCJIOBHUS dKCTpeMyMa. VccnenoBanue GyHKIMU HA BBITYKJIOCTb, TOYKH IEperuoa.
ACHMIITOTHI KPUBBIX.

22. IlepBooOpa3nas. HeonpenenéHuplii uHTErpa, ero cBoicTBa. Tabnuiia HHTErpaios.

23. 3aMeHa IepeMEeHHON B HeolpeesieHHOM HHTerpaie. @opmysa HHTETpPUPOBAHUS 10 YACTSIM.

24. PaznoxxeHue paunoHANbHON (pyHKIIMM Ha mpocTeine qpodu. MHTerpupoBanue paunoHaIbHbBIX APO-
Oell. IHTerpupoBaHyue TPUTOHOMETPUYECKUX U UPPALlMOHATIBHBIX BBIPAXKECHUH.

25. OnpeneneHHbIi HHTETpall, €ro CBocTBa. MHTErpas ¢ mepeMeHHBIM BEpXHUM TpeaenoM. Teopema
bappoy. ®opmyna Herorona—JIeitOnuiia.

26. laTerpupoBaHue 1o yacTsaM. 3aMeHa NEPEMEHHON B OINPEIeIEHHOM HHTETpalle.

27. IlpunoxxeHust onpeeNeHHOro HHTErpaia K BBIUMCICHUIO IUIOMAIeH, [UIMH AyT, 00bEMOB Tell B Ipsi-
MOYT'OJIbHBIX U MOJISIPHBIX KOOpAMHATAX.

28. luddepenunanbHble ypaBHEHMs 1-ro nopsiaka: OCHOBHbIE OHATH. 3agada Koy, cymecTBoBaHue
U eIMHCTBEHHOCTH ee pemeHus. Buapl nuddepeHuanbHbpix ypaBHEHHHA 1-ro opsiaKa U METO/IbI UX WH-
TerpupOBaHUS.

29. luddepeHnmanbaple ypaBHEHHS 2-TO MOPSAKA, JOMYCKAIOUINE MTOHMKECHNUE TIOPSIIKA.

30. JIuneitnsie onHopoaHbIe MU epeHInaNbHbIe YpaBHEHHS 2-TO MOPSAKA C MOCTOSHHBIME KO3 huiin-
eHtramu. JInHeliHpIe HeOAHOPOAHBIE AU (PepeHIInANTbHBIE YPaBHEHUS 2-TO OPS/IKA C TTOCTOSHHBIMHU KO-
s dunMeHTaMu co cenuaibHOM npaBoil yacTbio. MeTos mo1oopa 4acTHBIX peleHui.

31. ®yHKIMU HECKOIBKHX epeMeHHbIX. OCHOBHBIE omnpenenenus. [Ipenen n HenpepeIBHOCTD. [ 'eomeT-
puuecKas MHTeprpeTanus QyHKIUHN IBYX IEPEMEHHBIX.

32. YacTable nponsBoAHbIe. ['eomMeTpryeckast HHTEpIpETaIHsl YACTHBIX MPOU3BOAHBIX (DYHKIIUU JBYX
nepeMeHHbIX. JuddepeHnupoBanye ClI0KHBIX QYHKIUI MHOTUX nepeMeHHbIX. DyHKIMHY, 3a1aHHbIE He-
SIBHO, UX TU(PepeHIIpOBaHNE.

33. Ilonnsiit auddepenunan pyHKINA MHOTUX TEPEMEHHBIX, €r0 CBOMCTBA.

34. YacTHbIe MPOU3BOAHBIE BRICIINX MOPsIKoB. Teopema LlIBapiia.

35. [IpousBoaHas no HanpasneHuto. ['paauent. VX cBoiicTBa. YpaBHEeHUE KacaTeNbHOM MIOCKOCTU U
HOpPMaJIH K TOBEPXHOCTH.

36. [ToBepxHOCTH BTOPOTO MOPSI/IKA, UX MpocTeiiue ypaBHeHus. ViccnenoBanue GpopMbl MOBEpXHOCTEN
METOJIOM CEUECHU.

37. UucnoBsle psabl: OCHOBHBIC MOHATHS U onpeneneHus. [Ipocreiiue cBoiicTBa psinoB. Heooxoaumbrit
MPU3HAK CXOAUMOCTH pAJa.

38. [TonoxxuTenbHbIe YNUCIOBBIE psAbl. ['apMoHnYeckuii psa. ['eomeTpudeckas nporpeccusi. JlocraTounsie
MIPU3HAKU CXOJUMOCTH YHUCIIOBBIX PAJOB (IPU3HAKK CpaBHEHMUs, pu3Hak Janambepa, paauKanbHbINA U
MHTETpaIbHbIN npu3Haku Komm).

39. 3nakonepeMeHHbIe PsAAbl. AOCOFOTHAS U YCIIOBHAS CXOAUMOCTh. CBOMCTBA a0COTFOTHO CXOISTIIHXCS
psnoB. O6061meHHble npu3Haku Jlanam6epa u Komu. 3nakouepeaytomuecs: psabl. Teopema Jlelionuna.
40. TTonsiTue crenenHoro psiga. Teopema Abens. Pagnyc cxogumoctu crenieHHoro psna. Auddepenmm-
pPOBaHME U UHTETPUPOBAHUE CTEIIEHHBIX PSJIOB.

41. ®opmynsl Teitnopa u Maxnopena. Panel Teitnopa u Maknopena. [Ipunoxxenus psiioB K NpHOIMKEH-
HBIM BBIYMCIIEHUSAM

42. JIBOITHOI MHTETpAJ M €r0 CBOMCTBA. BhIumCIIeHNe TBOWHOTO WHTETpajia B PSIMOYTOJIBHBIX KOOPIH-
Harax. J[BOMHON MHTErpail B MOJIIPHBIX KOOpAUHATAX.

43. TpoitHOHM MHTETpAJ M €ro CBOKWCTBA. BBIunciieHne TpoHHOT0 MHTErpaa B MPSMOYTOJIEHBIX KOO TH-
HaTax. TpoiHON MHTETpall B HWIMHIPUYECKUX KOOPINHATAX.

44. TlpunosxeHus: ABOMHOTO ¥ TPOMHOTO UHTETPAJIOB.

45. DnemMeHThl KOMOMHATOPUKH: OCHOBHBIE TIpaBUiIa U (POPMYITHL.

46. TTonsTre o cirydaitHOM 3kcriepuMenTe. [IpocTpaHCTBO 37IeMEeHTapHBIX COOBITHI (HCXOI0B).
Cayuyaiinble coObITHS, UX KiIaccudukanus. Onepannu HaJ COOBITUSIMHU U UX CBOICTBA.

47. AKCMOMaTHYECKOE OIPEICIICHHE BEPOSTHOCTH, €€ CBoMCTBa. Kimaccmueckoe 1 reoMeTpruiecKoe orpe-
JIEJIEHUS] BEPOATHOCTH.

48. TeopeMbl 0 BEpOSTHOCTH CyMMBI U TIPOU3BEICHUS COOBITHA.



49. IToBTOpHBIC HEe3aBUCHMEBIE UcTibITanus. Dopmyna beprymn.

50. ®opmyel TOTHOM BeposiTHOCTH 1 baiieca.

51. IlonsiTue o cmydaiiHOW BenudyuHe. THITBI ClIydalHBIX BEIMYUH. 3aKOHBI pacipe/iesieHUs BEpOsSTHOCTEH
JVCKPETHOM U HEIPEPBIBHOM CIIy4aliHbIX BEJIUYMH.

52. YucnoBble XapaKTePUCTUKHU CIyYailHO#M BeTMYMHbI (MaTeMaTHYECKOE OXKUIaHUE, MOJIa, MEIUaHa,
JHMCIEPCHs, CPETHEE KBAIPATUIECKOE OTKIIOHEHUE), UX CBOWCTBA.

53. Pacnipenenennst OunomuansHoe u [lyaccona, ux cBoicTBa.

54. PaBHOMEpHBIH, IOKa3aTENIbHbBIN 1 HOPMaJIbHBIN 3aKOHBI paCpe/IesICHUs, UX CBOICTBA.

55. MaremaTuieckasi CTaTUCTUKA: OCHOBHBIE MOHATHS. | eHepaabHas U BHIOOPOYHAsi COBOKYITHOCTH.
O6paboTka BEIOOPKH.

56. CratucTuueckoe pacrnpesesieHne BEIOOpKH. DMnupudeckas GyHKIHs pacpeIesICHuUs.

57. I'padmueckoe n3006pakeHUE CTATHCTUIECKOTO paclpeieeHusl.

58. UncnoBble XapaKTEPUCTUKH CTATUCTUUECKOTO PaCIIpe/IeICHHUSL.

59. Koapdpunment xoppemnsauuu. Kospounuent perpeccun.

60. BeiGopouHoe ypaBHEHHE TUHEHHON perpeccuu.

6.2.2. [lpuMepHbBIe TeCTOBBIE 3aJaHUS

Bapmuanr 1
Ne Bompoc BapuaHnThl oTBeTa
0 -2 0 1.0
L Onpenenutens (1 0 -1 paseH Hysmo mipu K, g ;14
k 4 4 4.3
paBHOM
3
1. |13
1 0 0 3 10
) Hanbl MaTpunsl A={3 1 2| uB=|2|. Torna 2. (3 13 10)
4 -1 0 1 13
Matpuna C=A-B umeer Bua 3.1
4
4. (13 1 4)
Cucremy TMHENHBIX YpaBHEHUH 1.-5
3X+Az=2, 2.5
3 y - 52 = 31 i. g
3xX-y=5 '
HEJb3sl pemuTh MeTo1oM Kpamepa npu A, paBHOM
1 1. IlpsimMble mapanienbHb
JlaHbl 1BE IpsIMbIE Y =2X+3 U Y = 3 X+5. 2. [Tpsimble meprieHANKYISPHBI
4 3. [IpsiMbIe IepeceKaroTCs Mo HETPSIMBIM
VYkaxuTe B3aMMHOE PacroI0KEeHUE 3TUX MPSIMbIX —
4. B . 1- 3 HeT BEpHOro OoTBETa
CMelTaHHOE poU3Be/IeHNe bac BexTopoB a=3j, % gO
5 E:ZE—],E:SE—Z] paBHO 3:0
4.-30
[penen lim a7 aBeH .1
6 P w0 252 5y 41 b 2.3
3.15




Ne Bomnpoc BapuaHntbl oTBeTa
4. -7
o X—-3 1.0
. Toukol pa3peiBa GyHKIHU Y = m SIBIISICTCS g i
TOYKa 4' 3
1. 2x-4*In4
, 9 2X-4**1
8 | IlpousBoanas ¢pyHkuuu y = X° -4* paBHa 5 X 42+ X)
4 X4 (2+xIn 4)
1.8
9 Abciucca skecTpeMyMa GyHKIMHE Y =8 — X° + X 2.05
paBHa 3.1
4.-0,5
NHuterpan .[ de >— paBeH 1. — 1 +C
1+ x“)arctg“x arctgx
2. Inarctgx| +c
10
3. -
arctg°x
1
4. +C
arcctgx
1. TuddepennmanbHoe ypaBHEHHE C pa3-
JEISIOIIIMHUCS TIEPEMEHHBIMU;
Yxkaxute tun qudGepeHInanTsHOr0 ypaBHEHUS 2. OnropoxHoe mupdepeHIHaIbHOe
11 y'+ 5>2( +2 ~0 YPABHEHHE MEPBOTO MOPAAIKA;
y +4 3. Jluneitnoe nuddepeHaabHOe ypaB-
HEHHE TIEPBOTO MOPS/IKA;
4. Ypasuenue bepnymu.
1. 1+5k +6k*=0
ﬂ%HO;[P}(b(iéGpEHOHHaHBHOC ypaBHEHUE 5 k?-5k-6=0
12 | Y oY +5Y =Y Torpa COOTBETCTBYIOIIEE EMY k? _Bk+6=0
XapaKTepUCTHUECKOE ypaBHEHNE UMEET BU]L 3.
4 k*+5k+6=0
[Monneii nuddepenunan Gyakuuu z = x3-y? pa- | 1. 2x3ydx+3x%y?dy
BEH 2. 3x?y2dx+2x3ydy
13 3. 3x?ydx+ 2x?ydy
4. 2x3y?dx+3x2ydy
VYKaxuTe CXOQAIMKUCT YUCIOBOM psifg > 1
1Ly 1
n N
=1
14 2.2~




Bomnpoc

BapuaHnThl oTBeTa

YKaxure CTENEHHOMN P, 11 KOTOPOro UHTEPBAI
(0;2) stByisieTcst MHTEPBAJIOM CXOJUMOCTH.

15 .1
3. ) =(x-1)
na N
4.3 n(x+2)"
n=1
1 2 X 1.0,2
16 [ToBTOpHBIN HHTErpAT I dxj—zdy paBeH 2.0,3
0o 1Y 3.0,25
4.0,5
TpoitHoli uHTErpa 1. [ap
J‘H f (X, y, z)dxdydz 2. Diunconn
) 3. Konyc
17 | PaBEH IOBTOPHOMY WHTEIpAy BHU/A 4. IIpAMOYro/IbHbIi NapaiIeNeues
b d g
Idx _[ dyJ. f(x,y,2)dz, torma Temo Q mpeacrasiser
a c p
coboii
Momety 6pocatoT 5 pa3. BeposTHOCTb TOTO, 4TO 1 5
rep0 nosiBUTCA 2 pasa, paBHa " 48
2 16
18 5
3 2
8
4. 4
5
JluckpeTrHas ciayuyaiiHas BenrunHa X 3a/laHa 3aKo- 1.1
HOM pacIpelesICHUs] BEPOSITHOCTEN 2.0,8
19 X |1 0 2 3.0,5
p 0,3 0,3 0,4 4.0,1
Torpa MaTemaTHueckoe OXKUAAHUE PABHO
BribopouHoe ypaBHeHHe apHOU perpeccun umeer | 1, 3
Buz Y = 3 — 5X. Torna BeIOOpOYHEIA KOdGdUIHEERT | 9 _ 0,6
20 | xoppensiuy MOKET ObITh PaBEH 3 5
4.-5
Bapuanr 2
N | Bonpoc BapuaHThl 0TBeTa




Ne Bomnpoc Bapuantsl oTBeTa
2 7 13 1.12
Onpenenurens (0 —2 10| paBeH 2.-12
1 0 0 3 3.0
4.33
3 4 -2
1.6 2 O
4 -2 5
B 2 0 1 B 4 8 -5
Hanbsl matpunbt A=|3 1 -2 | uB= 2 lg 3 9
410 4 -3 10
1 2 T C=2A+B ot
=2A+
g 1 2 |. Torma marpuna AMEET 319 3 _2
b 8 -3 5
e 3 4 -2
4.6 2 2
4 -2 5
- - - 1. 4i+j+3k
I[aHBiBeKTOpBI a:2|+J—_k, !_3:|—1+3k. Tornma 5 4i+5]—9E
TuHeHas koMOuHamusa 3a—2b 3TUX BEKTOPOB 3. i+2j -4k
paBHa .
4, 3i—7k
Jlana cucrema JIMHENHBIX YpaBHEHUN 1. Cucrema He UMeeT pelIeHnit
2. CucremMa nMeeT eJMHCTBEHHOE pellle-

3X+y+2z2=2,
X+2y—-5z=1.

HHUEC

v 3. Cucrema uMeeT JBa peuieHus
Ka)XUTE BEPHOE YTBEPKIICHHE
4. Cuctema umeeT OECKOHEYHOE MHOXKE-
CTBO pELICHUI
Uucno Touek paspeiBa pyHKINUN 1.1
y= X+2 paBHo 2.2
(x+3)4(x4 —4)2 3.3
4.0
ITpenen lim sin” 3x paBeH 1.0
x—0 x2 2.9
3.3
4.1
VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1. y=3x+4
y =x° —2 B ero Touke ¢ abciuccoii Xo= 1 mmeer | 2. Y=4x+3
BII 3, y=—4x+3
4, y=3x-4
3HavyeHre MPOU3BOJHOM BTOpOro nopsaka pynk- | 1.1
. /4 2.-1
nu Y =SIn 2X + 4XB ToUKe X = Z paBHO 3.4
4.-4

MHO0kecTBO MepBOOOPA3HBIX (PYHKIIMU
f(x)=xcos3x umeer Bux

|

) 1xsin 3x—lcos3x+C
3 9




Bomnpoc

BapuanThl oTBeTa

Exsin 3x+lcos3x+ C
3 9

3. lxsin 3x—lcos3x+C
3 3
4. 3xsin3x+9co0s3x +C
J dx 1. Inx+C
WNHuTrerpan | —— paseH
xIn x 2. Injx|+C
10 3. Inlnx+C
4. Inlnx/+C
H Ecnu k onpeneneHHOMY UHTETpany TL TL
L x +3/x RS
IPMMEHHUTh HOCTAHOBKY X = t°, To OH npumer 6Tt3dt
BU]L o i+l
j dt
3 3t +t?
it
4 1 t+1
12 | O6uiee pemenue nuddepeHnnaIbLHOro ypaBHe- 1 Y(X)=Ce*+Ce™;
Hus y'-y =1 umeer Bua 2: y(x) =1+ Ce™*:
3. Y(X)=Ce* -1;
4 YX)=e"+e™.
YacTtHast npou3BOIHAS a byHKIIIT L ZCOS(SX " 2y)
13 oy 2. —2c0s(5x +2y)
z =sin(5x +2y) paBHa 3. cos(5x +2y)
4. (5x+2y)cos(5x +2y)
OO0mIuit 4iieH mocyieI0BaTeIbHOCTH la =(1)™ 2n-1
35 7 % T n?
== —y———,... IMEET BUJL
49 16 2n—-1
2. a,=—
n
,2n—1
3.a, =(-1) ¥
114 m 2n+1
4., a, = (—1) 1n—2
Jana ¢pynxmus f (x) = e>, Torna nepssie Tpu 1 1+3%— 9 X2
15 | (oTyMuHBIE OT HyIIS) UIeHA PA3IOKEHUs ITOK 2
byukuu B psan Telinopa B OKpeCTHOCTH TOYKH 2. 1+ 3% +9x?




(X11X21X3), HalinenHoe 1o (opmyiam Kpamepa,
paBHO

Ne Bomnpoc Bapuantsl oTBeTa
X, =0 umeror BUx 3. 1-3x+9x*
4, 1+3x+ 9y
2
O6nacts D orpanndena okpy>XHOCTbIO pajinyca 1. 3
16 | 3, Toraa ABOMHOMN MHTETpa _[ _[ dxdy pasen 2. 9m;
D 3. 3m;
4.1
2 4 -1 1.0
17 [ToBTOpHBII UHTETpAI jdX _[ dy _de paBeH 2.1
1 3 -2 3.0,5
4. -1
YCTpOMCTBO COCTOUT M3 TPEX AJIEMEHTOB, pado- 1. 0,024
TaIONUX He3aBUCHMO. BepositHocTn 6e30Tkaznoit | 2. 0,336
paboTHI ATHX AJIEMEHTOB (B TeUeHHE paboyero 3.0,976
18 | nus) paBubl coorBeTcTBeHHO 0,8, 0,6 1 0,7. Torma | 4. 0,664
BEPOSITHOCTh TOTO, YTO B TEYCHUE pabOUero JIHs
paboTtaTh 6€30TKa3HO OYIET XOTsI ObI OAMH dJIc-
MEHT, paBHa
HenpepsiBHas cinyvaiinas BennunHa X 3a1aHa 1.0,25
dbyHKIMEH pacipeesieHrs BEpOITHOCTEH 2.0,5
0 mpu x<0, 3.0,75
190 F(x)= Ly mpu 0< x<4, 41
16
1 mpu x=>4.
Torma BEpOSITHOCTH P(2 <X < 5) paBHa
[TpoBeneHo nsaTh u3Mepenwuii (6e3 cucremaruye- | 1. 10,6
00 | CKHX omMrOO0K) HEKOTOPOi ciyvaiiHoi Bemmuunsl | 2. 10,2
(Bwmm): 8,9, 11, 12, 13. Torna HecMeleHHas 3.10,1
OIIEHKAa MaTeMaTUYECKOT0 OXKUJAaHUs paBHA 4,10,8
Bapuanr 3
Ne Bompoc BapuanThl oTBeTa
2 0 -2 1.2
L Matpunnia A=| 3 2 1 | He umeeT oOpaTHOH g é
-2 12 0 4 -1
IpU A PaBHOM
['maBHBIN ONIPEAENTUTEND CUCTEMBI JIUHEWHBIX ypaB- 1.2
Hennit A=—3 u BcroMoraTeBHBIC OMpEIEIUTENH L [5 3’ 1]
A=l Ay=-2 A3=3 . o
, , , Jla pELICHUE CHUCTEMBI | 2. (1;—2; 3)




Bomnpoc

BapuanThl oTBeTa

CkanspHoe MPOu3BEICHUE BEKTOPOB 1.20
a={4xc)1;—4,0), b=(4;31) u c=a+2b. Torna cka- | 2.17
3 JIIpHOE IIPOU3BEIACHUE c-a paBHO j éZ
Hanbt Touku A(1;-2;3) u B(3;1;5). Torna ypaBhe- 1. 2x+3y+2z-2=0
HUE TUIOCKOCTH, TPOXOAIIel yepe3 Touky A mep- 2. X+3y+2z-2=0
4 | menauKyIspHO BEKTOPY AB , HMeeT BUJ 3. 2X+y+27-2=0
4, 2x+3y+z-2=0
. In(2-x 1
[Tpenen lim In(2=x) paBeH 1 -
x—1 x2 -1 2
5 2. — 1
2
3.2
4.1
YkaxuTte QyHKIHNH, KOTOPbIE SBISIOTCS YKBUBA- 1. X u 3x
nentHpivu ipu X =0 2. X u tg 2x
6
3. X u C0S2X
4. X m sinx
y — e5x—l 25e5xfl
[TponsBoHast BTOPOTO Mopsiiaka pyHKIUN 1.
; paBHa o 25
3. 25¢
4. 5e*
Teno aBuKeTCs Mo 3aKoHy S(t) =5t +1, Torma cko- 1.1
8 | poctb V(t) B MOMEHT BpemeHu t =1 paBHa g iO
4.15
VYpaBHEeHUE HAaKJIOHHON aCUMITOTHI Tpadrka 1. -2
2
9 byHKIUYU y = Bx—x uMmeeT Bua y=kx+10 . Torma 2.1
X+2 3. -1
3HaueHue K paBHO 4.4
Paznoxenue pyHKIuN ;Ha npocren- |1 A + B
(x+1)*(x* +1) S (x+D? x*+1
e Ipoou UMeeT BUJT A B C
2. + >t
10 Xx+1 (x+1)° x“+1
Ax+B Cx+D
3. >t —
(x+12) X< +1
A B Cx+D
4. + >t —
X+1 (x+1) X“+1
9l 2 1
HuTerpan | M dxpaBeH 1.5 3
RN i
11 2. 5=
3
3. 62

6
3




Ne Bomnpoc Bapuantsl oTBeTa
4. 82
3
'=3x% +1 =x° +X
Pemennem 3amaun Komm y 1Y
yQ) =7 5 Y=X +X+5
12| gpnseres byHKIMSA 3 V= 3x3 + X
4 Y=3¢+x-1
YactHoe penieHre HeoJHOPoAHOTO AuddepeHiu- 1 Y= Ax? +Bx+C
aJIBHOIO YpaBHEHUA Yy"+2y+Yy=e * CIEAYyeT UC- ' y = AxZe
13 | xaTh B BUJIC 2.
3. Y= Ax+ B
4. y=Ae”
['paayeHT CKalIApHOro nous z = x> -y® B Touke 1.81+8-]
14 A(1;2) pasen 2.16-1 +12- ]
3.12-T+8-]
4,81 +6-]
Heo0xoanMelii mpu3HaK CXOAUMOCTH HE BBITIOJHEH © 1243
1.
IS psizia Lz 7
=1
2.
15 nzzl n®+4
> O
3.
HZ:; 3n? -2
2
SN +3
4.
nzzll n®+1
1 vy 1.0
16 | ToBTOpHBIi HHTErpa jdyj dX pagen 2.1
0 0 3.0,5
4.0,1
V —xy6 co cTOpOHOM JIMHEI 2, TOTIa HHTErPall 1.2
dv pasen 2.4
17 I\{I P 3.8
4.16
JIBa cTpelika MpOu3BOJIST IO OJHOMY BBICTPEITY. 1.0,88
BeposiTHOCTh IOMaianust B 11€J1b 1711 IEPBOTO U 2.0,46
1g | BTOPOTO CTPEIKOB PaBHEI 0,6 u 0,7 coorBercTBeH- | 3.0,1
Ho. Torma BeposSTHOCTB TOTO, YTO B 1I€JIb MOMAJIET 4,0,42
TOJIBKO OJIMH CTPEJIOK, paBHA
CrnydaiiHast BenmrmarHa X pacmpejiesieHa HOpMaJIbHO 1 ~(x-9)
¢ MatematndeckuM oxxuganuem M(X) = 9 u auc- 1. f(x)= Tan e 8
19 | mepeneit D(X) = 4. Torna ee moTHOCTE pacmpee- 2V2n

JICHHUA BepOHTHOCTCﬁ HNMCCT BHU]




Bomnpoc

BapuanThl oTBeTa

3. flx)= 42r

e

1 —

(x+9)?

8

AMEET BUIL;
n;

h
201"
a
10

5

20

2 4 6

U3 renepaibHOI COBOKYITHOCTH U3BJI€UYEHa BHIOOP-
ka oobema N = 100, rucTorpamma 4yacToT KOTOPOH

X

Torpa 3HaueHue a PaBHO

1.12
2. 16
3. 15
4. 14

6.2.3. Kputepuu onieHOK MPOMeKyTOYHOM aTTecTAlHH

Hpumepnaﬂ WiKajia ouenusanun 3HAHUI NO sonpocam/ebmoﬂneumo 3a0aHUL IK3AMEHA.

Onenka

«2»
(Hey10BJIETBOPHUTEILHO)

Iloporosrlii ypoBeHb
OCBOEHUS

YrayOjaeHHbli
YPOBeHb OCBOEHHS

IIpoaBuHYTHIN ypOBEHb
OCBOEHUS

«3»
(Y10BJIETBOPUTEIbHO)

«d»
(xopoio)

«5»
(OTIHYHO)

ITocemenue menee 50 %
JICKIHUOHHBIX U HpaKTI/I‘Ie-
CKMX 3aHSTUH

ITocemenue e menee 60 %
JICKHUOHHBIX U npaKTqu-
CKUX 3aHSTUH

ITocemienue ne menee 70 %
JICKHUOHHBIX U HpaKTI/I'-Ie-
CKHUX 3aHSATUH

ITocemenue ne menee 85 %
JICKIHUOHHBIX U HpaKTI/I‘-Ie-
CKHUX 3aHATUH

CTyZeHT He 3HAeT 3HAYH-
TEJIbHON YacTH MaTepuaia,
JIONYCKAET CYIIECTBEHHBIE
OIIMOKH B OTBETaX Ha BO-
MPOCHI

CTyIeHT OBEPXHOCTHO
3HAeT MaTepua OCHOBHBIX
pasesioB U TeM y4eOHO
JICLUIIIMHEL, TOMYCKaeT
HETOYHOCTH B OTBETE Ha
BOIIPOC

CTyAeHT XOpoIIIo 3HaeT Ma-
Tepua, TPaMOTHO H IO Cy-
IIECTBY M3JIaraeT ero, 10-
IycKasi HEKOTOPBIE HETOYHO-
CTH B OTBETE Ha BOIIPOC.

CTyZIeHT B IOJIHOM 00BEMeE
3HAeT MaTepHall,

IPaMOTHO U O CYIIECTBY
U3IIaraet ero, He JOIMyCKasl
CYILIECTBEHHBIX HETOYHO-
CTeii B OTBETE Ha BOIPOC

He ymeeT HaxoauTh perie-
HUsI OOJIBIIMHCTBA MIPEy-

CMOTPEHHBIX POTPAMMOIA
0o0y4JeHus 3aJaHuit

WHorna HaxXoauT penieHus
MPEIyCMOTPEHHBIX IPO-
rpaMMOU 00ydeHUS 3aJaHUI

YBepeHHO HAXOMIUT PEIICHUS
MPeIyCMOTPEHHBIX IIPO-
rpaMMOU 00ydeHUS 3aaHUI

be3omubo4HO HAXOAUT
PpeLIeHUsI TPEAyCMOTPEH-
HBIX IPOTPaAMMOiA
00y4eHus 3ajaHui

BonpmmHCTBO NIpEnycMoT-
PEHHBIX IIPOrpaMMoi 00yde-
HUS 3aJIJaHUH HE BBITIOTHEHO

IIpenycmoTpeHHbIe npo-
rpaMMOl 00ydeHUS 3adaHUS
BBITIOJTHEHB! YIOBJIETBOPH-
TEINbHO

IIpenycMoTpeHHbIE IIPO-
rpaMMOU 00ydeHUS 3aTaHHS
YCIICITHO BBITIOJTHEHBI

IIpenycmoTpeHHbIe Ipo-
rpaMMOi 00ydeHWsI 3aJaHUS
YCIIEUTHO BBIIOJIHEHBI

Ilpumepnan wkana oyeHusanus 3HAHUIL 8 mecmosoil popme:

Kosnn4ecTBo NpaBU/IbHBIX 0TBETOB, % Onenka
0-49 HeynoBineTBOpuTENHHO
50-70 Y 10BIETBOPUTETHEHO
71-85 Xopo1io
86-100 OTnu4yHO




7. YYHEBHO-METOANYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE
JAUCHUIIJINHBI
7.1. PexomenayeMasi 1uTepaTypa. JJ1eKTPOHHbIE CCHIJIKH HA JIUT-PY
7.1.1. OcHoBHAas JIUTEpPaTYypa

1. Beicmas matematuka. Tom 1. Jluneitnas anrebpa. BektopHas anreOpa. AHanuTHUYECKas reo-
MeTpus [DaexkTpoHHbld pecypc]: Yueonuk/ A.IL ['ocmogapukoB [u ap.]. — DIEKTPOH. TEKCTOBBIC JaH-
uele. —  CII6.:  Cankr-IlerepOyprckumit  ropueiii  ynumsepcurer, 2015. - 105 c.
http://www.bibliocomplectator.ru/book/?id=71687

2. Beicmas matemaruka. Tom 2. Hadano marematudeckoro ananusa. JuddepeHnnaisHoe ucumc-
neHne (QyHKOMHA OJHOM TEPEeMEHHOM H €ro NPWIOKEHUS [DIeKTpoHHBIM pecypc]: YueOHUK/
A.IL T'ociogapukoB [u ap.]. — DnektpoH. TekctoBble nanuble. — CII6.: Cankr-IleTepOyprckuii ropHbIit
yuuBepcureT, 2015. — 104 ¢. http://www.bibliocomplectator.ru/book/?id=71688

3. Beicast marematuka. Tom 3. DnemeHTsI Boiciiel anredpsl. HTEerpanbHOe UcUucieHue GyHK-
UA OJTHOM MEepPeMEHHON M ero MPUIOKeHUs [DNeKTpoHHbIH pecypc]: YueOuuk/ A.Il. ['ocriomapukoB [u
ap.]. — DnektpoH. TekctoBele nanubie. — CI16.: Cankr-IlerepOyprekuit ropusiii ynusepcurer, 2015. —
102 c. http://mwww.bibliocomplectator.ru/book/?id=71689

4. Beicmast maremaruka. Tom 4. [luddepenunansasie ypaBaenus. Psapl. Paasr @ypbe u mpeobdpa-
3oBanue Oypre. Juddepennmanbuoe U HHTErpaIbHOE UCUHCTIEHHE DYHKIUNA HECKOIbKUX MEPEMEHHbIX.
Teopus monst [Dnektponnbiii pecype]: Yueonux/ A.Il. T'ocogapukoB [u np.]. — DIEKTPOH. TEKCTOBBIC
nanusle. —  CII6.:  Canxt-lIlerepOyprckmii  ropHbelii  yHuBepcuter, 2015. — 213 cC.
http://www.bibliocomplectator.ru/book/?id=71690

5. Beicuiass matemaruka. Tom 5. Teopust BepostHocTeld. OCHOBBI MAaTEMaTUYECKON CTATUCTUKHU.
Teopust pyHKIMIT KOMIUIEKCHOTO TepeMeHHOro. OmepalmoHHOe HCYHCICHUE [DIEeKTpOHHBIA pecypc]:
YueOuuk/ A.Il. 'ocionapuxos [u np.]. — DnexTpoH. TekcToBbie AanHble. — CI16.: Cankr-IleTepOyprekuii
ropHbiii yHuBepcuTet, 2015. — 207 ¢. http://www.bibliocomplectator.ru/book/?id=71691
6. Briciias matemaruka. Tom 6. CriennanbHble GyHKIMU. OCHOBHBIE 3a/1a4l MaTeMaTHYECKON (DPU3UKH.
OCHOBBI JINHEHHOTO MPOrpaMMHUpOBaHUs [ DNeKTpoHHbIHN pecypc]: Yuebuuk/ A.Il. ['ocnonapukos [u ap.].
— DnekTpoH. TekcToBble JaHHble. — CII6.: Cankr-IlerepOyprekuii ropuslii yausepcurert, 2015. — 122 c.
http://www.bibliocomplectator.ru/book/?id=71692

7. Bpicmias marematuka: y4deOHuk / B.C. IllumaueB. — M.: MH®PA-M, 2018. — 479 c.
http://znanium.com/catalog/product/851522
8. Kpatkuii kypc ananutuueckoit reomerpun: YueOnuk/ E¢umon H. B., 14-e u3a., ucnpas. — M.:
OU3BMATIINT, 2014. — 240 c. http://znanium.com/catalog/product/537806

9. Muddepennuansuoe u nnrerpainbaoe ucuucnenus / [luckynos H.C.. — CII6.: Jlenana, 1.1.1-2,
2017. http://www.libex.ru/detail/book405918

10. CoopHHK 3a7a4 10 Kypcy MareMaTnueckoro aHanusa / bepman I''H. - M: Jlans, 2019. — 482
c. https://e.lanbook.com/book/107905

11. Teopus BeposiTHOCTEH M MareMaTHueckas ctaructuka / ['mypman B.E. — M.: FOpaiit, 2017. —
480 c. https://urait.ru/book/teoriya-veroyatnostey-i-matematicheskaya-statistika-378233

12. PyKoBOJCTBO K pEIICHHUIO 33Jau MO TEOPUH BEPOSITHOCTEH M MaTeMaTHYECKOW cTaTHCTUKE /
I'mypman B.E. — M.: UsmarensctBo IOpaiit, 2015. — 479 c. https://urait.ru/book/rukovodstvo-k-
resheniyu-zadach-po-teorii-veroyatnostey-i-matematicheskoy-statistike-387430

7.1.2. JlonoaHUTEILHAS JIUTEPATYpPa
1. demunoBuy, b.I1. COopHUK 3a7ay U ynpakHEHUH 110 MaTeMaTUYeCKOMY aHAJIU3y [DIeKTpOH-
HBII pecypce]: yueoHoe mocobue / B.I1. JemunoBud. — Dnextpon. gad. — Cankr-IlerepOypr: Jlans, 2018.
— 624 c.
2. Knerenuk, JI.B. CoopHUK 337124 110 aHATUTHIECKON reoMeTpun [ IJIEKTPOHHBINA pecypc]: yueo-
Hoe nocobue / JI.B. Knerenuk ; ITog pen. H.B. E¢umona. — Dnexrpon. nan. — Caunkr-IlerepOypr: Jlans,
2018. — 224 c.



3. ®uxrenronsbl, ["M. OcHOBbI MaTremaTuueckoro ananusa. B 2-x 1. Tom 1 [DnekTpoHHBI pe-
cypc]: yueonuk / .M. ®@uxtenronbil. — Dnektpod. gad. — Cankr-IlerepOypr: Jlans, 2015. — 448 c.

4. ®uxrtenroisll, [.M. OCHOBBI MaTeMaTUYECKOro aHaiu3a. B 2-X TT. ToM 2-i [ DNeKTpOHHBIN pe-
cypc]: yueonuk / .M. ®@uxrtenronbil. — Dnektpod. Aad. — Cankr-IlerepOypr: Jlans, 2008. — 464 c.

5. CeemnukoB, A.A. COOpHHK 3a/a4 10 TEOPHH BEPOSITHOCTEH, MAaTEMAaTHYECKOW CTATUCTHUKE M
TEOPHH CIy4alHbIX QYHKUUH [DnekTpoHHBIN pecypce] : yueOHoe mocodue / A.A. CBEIIHUKOB ; IO PE.
CemankoBa A.A.. — DnekTpoH. AaH. — Cankr-IletepOypr: Jlans, 2013. — 448 c.

6. Maremarnueckuii npaktukyMm. Yacte 1. JIuneitnas anreOpa. Bextopnas anreOpa. AHanuTude-
cKast reoMeTpus. YueOHo-metoaudeckoe mocoodue / A.Il. 'ocnomapukos, O.E. Kapnyxuna, M.A. Kepeii-
gyk, B.A.Cemenos, T.C. O6pyueBa. HanmoHanbHbIi MUHEPaTbHO-CHIPbEBO YHUBEPCUTET «I OpHBIIN». —
CII6, 2013. - 102 c.

7. MaremaTtnueckuii mpaktukym. Yacte 2. Hauano matemarndeckoro ananusa. uddepennmans-
HOE€ HMcuHcleHre (YHKLIUU OJHOM NEpeMEHHOH M ero MpuwioKeHus: Y4eOHOo-MeToauuyeckoe rnocoodue /
AL TocnomapukoB, M.A. 3auenun, B.B. Tapaban, T.C. OGpyueBa. HannoHanabHBI MHHEpaIbHO-
ceipbeBoit yHUBepcuTeT «I[ opHbiity. — CII16, 2014. — 114 c.

8. Maremarnueckuii npaktukyM. Yacte 3. Heonpenenennbiii unrerpan. OnpenesneHHblii UHTe-
rpai. ludgdepennuanbHoe ncunucienue GyHKIMU HECKOIbKUX MEPEMEHHBIX. YUeOHO-METOIMYEeCKOe MO-
cooue / A.Il. I'ocnogapukoB, M.A. 3aunenun, B.A. Cemenos, C.E. MancypoBa. HanmonanbHblii MuHe-
panbHO-ChIpbeBoii yHUBepcuTeT «I opHblity. — CII6, 2014. — 162 c.

9. Matematnueckuii npaktukyMm. Yacts 4. luddepennmansusie ypaBHeHus. Psaapl. Psaasr Oypoe.
WuTerpanbHoe ucuncienue QyHKIMHU HECKOJIBKUX NEepeMEeHHbIX. Y4yeOHo-MeToanueckoe nocooue / A.IL
lNocniopapukos, T.P. Akuypun, C.E. Mancyposa, T.C. O0pyueBa, A.A. SkosneBa. HarmonanbHbId MH-
HepalbHO-ChIpbeBOl yHUBEpcUTET «l opHbIity. — CII0, 2014. — 152 c.

10. Marematnueckuil npaktukym. Yacte 5. Teopust BeposTHOCTEH M OCHOBBI MaTeMaTH4ECKOU
CTaTUCTUKH. Teopust GyHKUMN KOMIUIEKCHOU nepeMeHHoM. OnepanoHHOe UCUUCIeHHE. DIEMEHThI TEOo-
puu nomst: YuebHo-meroamueckoe mocobue / A.Il. T'ocmogapukos, B.B. Bakun, NU.A. Jle6enes, C.E.
MancypoBa, A.A. SkoBneBa. HannoHaneHbIi MUHEpabHO-ChIpbeBOl yHHUBepcUTeT «l opHblity. — CIIO,
2014. - 187 c.

11. ®wmunmnos A.d. CoopHuk 3a1au 1o AuddepeHnnansHeIM ypaBHeHusM. — M.: Hayka, 1992.

12. Onbcronbu JI.O. uddepenunansasie ypasHeHnus. — M.: Hayka, 2006.

13. Hanxo ILE. u gp. Beiciias mMaTtemaTHka B yNpaKHEHHUSX U 33jJadax. YueOHOe mocodue s
ctynentoB BY30B, B 2-x u. — M.: 2016

14. Epumos H.B. Kpatkuii kypc aHanmutHueckoil reomerpun. — M.:1969.

15. Benrtuens E.C., OBuapoB A.A. Teopusi BeposiTHOCTEN U €€ UH)KEHEPHbIE MPHIIOKEeHUs. — M.:
Knopyc, 2018. — 480 c.

16. Bentnens E.C., OBuapoB A.A. Teopus ciiydailHbIX MPOLIECCOB M €€ WHKEHEPHbIE MPUIIOXKE-
Hus. — M.: Knopyc, 2018. — 448 c.

17. KommskoB H.C. VYpaBHeHHS B YacTHBIX NPOM3BOJHBIX MaTeMaTU4YeCKOW Qu3uku /
H.C.Konusakos, 9.b.I'murep, M.M.CmupHaos. - M.: Beiciias mikona, 1970.— 712c.

18. CaburoB K.b. YpaBuenust marematnueckoit ¢puzuku. — M.: ®uzmariut, 2013. — 352 c.

19. Cmupnos B.U. Kypc Beicmieit matematuku ( 1T 1,2,3( 4.1 u 2 )). — CII6: BXB-IletepOypr.:
2008.

11. Byrpos C.., Hukonbckuit C.M.Bsicmas marematuka, T.17.1-3. — M.:JIpoda,2005,2007, 2009.

7.1.3. YueOHo-MeTOAMYECKOE 00ecneueHne
1. Umaxun B.B., Jle6eneB U.A. Onpenenennsiii uarerpan. Hecranaapraele 3agaun. Meroanye-
CKHe€ yKa3aHUs JJIs CaMOCTOSITeNIbHOM paboThl. — ['opHbIil yHUBepcuTeT, 2016.
2. UBakun B.B., Jle6eneB N.A. OmnpeneneHHblii UHTETpajl U MPHUKIAIHbIE 3aaud. MeTtoandyeckue
yKa3aHUs sl CaMOCTOsATEIbHON padoThl. — ['opHbIil yHUBepcurer, 2016.
3. IlabaeBa M.b. DneMeHTHl MaTeMaTUYeCKON CTaTUCTUKH. MeTonndyeckue yKa3aHus JUis camo-
CTOSITENIbHOU paboThI. - ['opHBIN yHUBEpCcuTeT, 2016.



4. Tonuap JI.U., Ckenko O.A. Maremaruka. [IpumeHenre oneparmoHHOTO0 UCUYUCIEHUS IS pe-
LIEHMs 33/1a4 TEOPUM aBTOMAaTUUECKOI0 yIipaBieHusl. - 'opHbIil yHuBepcurer, 2017.

5. MancypoBa C.E. Meroasl maremarnueckoit ¢gusmku. 3amaya J(upuxmie s Kpyra U mpsiMo-
yrojibHUKa. - 'opHbIil yHUBepcurer, 2017.

6. 'onuap JI.U., Ckenko O.A. Marematuka. [Ipuknagusie 3agaun. - ['opHbIil yauBepcurert, 2018.

7. lllabaeBa M.b. luddepenunanbuas reoMeTpusi KpUBBIX. MareMaTHyecKuii mpakTUKyM. - ['op-
HbIW yHUBEpcUTeT, 2018.

8. bakeesa JI.B., Jlebenes N.A., lllabaeBa M.b. Maremaruka. Jluneiinas anrebpa. AHamuTHU4e-
ckasi reomeTpus. - 'opHbIi yHuBepcuteT, 2019.

9. UBakun B.B., JIebeneB 1.A. Matemaruka. {uddepeHnmanbioe U HHTETpAIbHOE UCUUCIICHUE
(YHKIIMHM HECKOJIBKUX TIEpeMEHHBIX. - ['opHbIN yHHBepcuteT, 2019.

10. 'onuap JIL.U., JlebeneB U.A., Makcumenko M.B. Maremaruka. [Ipenens. [IpousBoanas. -
INopusblii ynusepcurert, 2019.

11. Jle6eneB U.A., IlactyxoBa E.B., Makcumenko M.B. Matemaruka. Psanpl. Teopust BeposTHO-
crell. - ['opHblil yHuBepcurer, 2019.

12. bakeena JI.B., [lacryxoBa E.B. MartemaTtika. DneMeHTbI MaTeMaTHIECKO# cTtatucTuku. Kop-
peNSIUMOHHO-PErPECCUOHHBIN aHau3. - ['opHbIil yHuBepcuret, 2019.

13. MancypoBa C.E. Meronsl maremartmueckoin ¢us3uku. JnddepeHnuansapie ypaBHEHHS B
YaCTHBIX MTPOU3BOAHBIX. - ['opHBII yHUBepcuret, 2019.

14. MancypoBa C.E. JlonoaHuTenbHble TaBbl MaTeMaTuKU. [IpuMeHeHne MaTeMaTHUYEeCKUX Me-
TOZOB K 3aJ1ayaM 3JIEKTPOTEXHUKHU. - ['opHBbIi yHUBEpcuTeT, 2019.

7.2. a3l TaHHBIX, YJIEKTPOHHO-0MOJIHOTEYHbIEe CHCTeMbl, HHPOPMALHOHHO-CIPABOYHbIE H

MOMCKOBBIE CHCTEMbI

1. EBponeiickas mudposas oudauorexka Europeana: http://www.europeana.eu/portal

2.  Koncynprantllnioc:  cnpaBOYHO-TIOMCKOBasi ~ CUCTEMa  [DJNEKTPOHHBIA  pecypc]. -
http://www.consultant.ru

3. MH(}opManmoHHO-U3IaTeNbCKHA IIEHTP MO TEOJIOTUH W HEIPONOIb30BaHWI0O MHHHCTEPCTBA
IIPUPOAHBIX pecypcoB u d3kosorun Poccuiickoit @Penepaumu - OO0 "TEOMH®OPMMAPK":
http://www.geoinform.ru

4. UndopmannoHHO-aHANUTHYECKUH LIeHTp «MuHepanm»: http://www.mineral.ru

5. Mupogas nudposas 6udauoreka: http://wdl.org/ru

6. Hayunas snextpoHHas 6ubnmnoreka «Scopusy: https://www.scopus.com

7. Hayunas snexktponHas oubnmoreka ScienceDirect: http://www.sciencedirect.com

8. Hayunas anexrponnas oubnuoreka «eLIBRARY»: https://elibrary.ru

9. lopran «I'ymanutapHoe oopazoBanue» http:// www.humanities.edu.ru

10. ®enepanbhblii nopran «Poccuiickoe odbpazoBanue» http://www.edu.ru

11. ®denepanpHoe xpanunuie «ExuHas koiekuus nU(pPoBbIX 00pa30BaTEIBHBIX PECYPCOBY»
http://school-collection.edu.ru

12. TTouckosbie cuctemsl Yandex, Rambler, Yahoo u mp.

13. DIeKTPOHHO-0MOIMOTeUuHAs cucTema U3/1aTENbCKOTO LIEHTpa «Jlanby:
https://e.lanbook.com/books

14. DOmnexrtponnas Oubnmuoreka Poccuiickoit T'ocynmapctBennoit  bubmuoreku  (PI'B):
http://elibrary.rsl.ru

15. DnexTponnas 6ubnuoreka yueOHuKoB: http://studentam.net

16. DnexrponHo-6ubHOTEuHAs cucTema « 9BC KOPAMTy: http://www.biblio-online.ru.

17. DnextponHHas OubnnoTeuHas cucremMa «HanuoHanmpHBIH LUBPOBON pecypc «PyKOHT»»:
http://rucont.ru

18. DnexTpoHHO-OMbIMOTEUHas cuctema http://www.sciteclibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHbI
8.1. MaTepuajJbHO-TeXHHYECKOE OCHAIIIEHUE Ay IUTOPU



Criennanu3upoBaHHbIE AyAUTOPHH, UCIIOJIB3YEMBIE IIPU IPOBEICHUM JICKIIMOHHBIX U IPAKTUYECKHUX
3aHATUM, OCHAILEHBI MYJIbTUMEAUMHBIMU IIPOEKTOPAMU U KOMIUIEKTOM amnaparypsl, O3BOJIIOIICH Jie-
MOHCTPUPOBATh TEKCTOBBIE U I'paUuecKue MaTepHUabl.

JIEKIIMOHHBIN KypC YUTAETCA C MYJIbTUMEIUNHBIM CONPOBOKICHUEM — JIEMOHCTPALMEN IIPE3eHTa-
LIMOHHOI'0 MaTepraia ¢ IOMOUIbIO MYJIbTUMEIUWHOTO IPOEKTOPA.

AymuTopun Ui MPAaKTUYECKUX 3aHATHI 0OecredeHbl CTEHIOBBIMU MaTepHajaMU 10 BCEM pase-
JIaM ICUUIUIMHBIL «MaTemMaThkay.

8.1.1. Ayautopuu 1Jisi IpOBeAeHH sl JeKIHOHHBIX 3aHATHI

128 nocaoounvix mecm

OcHaleHHOCTh: MynbTUMEANITHAS YCTAaHOBKA C aKYCTHYECKON cucTeMor — 1 mT. (B T.4. MyJIbTH-
MEIUUHBINA MPOEKTOp — 1 IMIT., MPOEKIIMOHHAS anmnapaTypa: HICTOYHUK Oecriepe0oiHOro nutanus — | mr.,
9KpaH — | mT., MOHUTOP — | MT., KOMIBIOTEP — 1 MIT.), BO3MOXKHOCTh AOCTYyNA K ceTH «HTEepHET», CTYyN
Ut CTyAeHToB — 128 mT., kpecno npernogasarens — 1 mr., cron — 65 mT., mepeHocHas: HacTONbHAS TPH-
Oyna — 1 mT., JOCKa HACTEHHAss MATHUTHO-MapKepHast — 2 IIT., TUIaKaT B paMKe HACTCHHBIN — 9 1IT.

[Tepeuens aUIIEH3MOHHOTO TporpaMMHoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antusupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrpansemoe I10),
SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBo6oano pacnpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacnpoctpansiemoe I10), doPDF (cBoboano pacmpocrpansemoe I10),
GNU Image Manipulation Program (ceo6oano pacmpoctpansiemoe I10), Inkscape (cBo6oaHO pacmipo-
crpansiemoe [10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGoaHo pacripo-
ctpausemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).

64 nocadounvix mecma

OcHanieHHOCTh: MynbTHMEIUIHBIA MPOEKTOp — 1 IIT., MPOEKIMOHHAS anmnapaTypa: WCTOYHHK
6ecniepeboitHoro nutanus — 1 mr., 3kpad — 1 wT., HOYTOYK - 1 WT., (BO3MOXHOCTb JlocTymna K ceTd «MH-
TEpPHET»), cToiika MoOWIbHAs — 1 WT., CTyN IS CTyJAeHToB — 64 miT., Kpeciio mpenoaasarens — 1 mir.,
cToi - 33 mrT., MepeHOCHast HaCTONbHAs TpuOyHa — 1 mT., MocKa Oenast HacTeHHass MarHUTHO-MapKepHast —
1 wrT., nIakaT B paMKe HaCTEHHBIN — 4 IIIT.

I[TepeueHb nuIIEH3HOHHOTO MporpammHoro obecrnedenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antusupycHoe mporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacrpocTpansie-
moe I10), SeaMonkey (cBobomHo pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansemoe [10), doOPDF (cBoGomHO pacrpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oano pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHo
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacmnpoctpansemoe [10).

60 nocadounvix mecm

OcHameHHOCTh: MynbTUMEAUNHBIMN TPOEKTOp — | MIT., MPOEKIMOHHAsA anmnaparypa: UCTOYHHK
6ecniepeboitHoro nutanus — 1 mr., 3kpad — 1 wT., HOYTOYK - 1 mT., (BO3MOXKHOCTb JlocTymna K ceTH «H-
TEpHET»), cToiika MoOwmiIbHas — 1 mwT., cTyn 11 cTyaeHToB — 60 miT., Kpecio mpenoaasarens — 1 mit.,
croi - 31 mrT., mepeHocHast HacToJIbHas TpHOyHa — 1 mIT., JocKa Oenasi HacTeHHasi MarHUTHO-MapKepHast —
1 wt., Tocka moa mMen — 1 1IT., MIakaT B paMKe HAaCTEHHBIN — 3 IIT.

[Tepeuenp nuIIEH3MOHHOTO MporpamMHoro obecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CoreDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaro pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacmpocTpanse-
moe [10), SeaMonkey (cBobGomuo pacnpoctpansiemoe I10), Chromium (cBoGomHO pacmpocTpaHsieMoe
I10), Java Runtime Environment (cso6oauo pacrpoctpansemoe I10), dOPDF (cBoGomHO pacmpocTpaHs-



emoe I10), GNU Image Manipulation Program (ceo6oau0 pacrnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGomaHO
pacmpoctpansemoe [10), FAR Manager (ceo6oaHo pacnpoctpansiemoe I10).

56 nocaoounwvix mecm

OcHaieHHOCTh: MynbTUMEIUNHHBIA NPOEKTOp — 1 IUT., MPOEKIMOHHAs anmnaparypa: HUCTOYHUK
OecniepeOoitHoro mutanus — 1 mr., s3kpaH — 1 mrT., HOyTOyK — 1 mT., (BO3MOXHOCTH AocTyna kK cetu « H-
TEpHET»), CTOMKa MOOWIbHas — 1 T., CTYN IJIsl CTYAEHTOB — 56 WIT., Kpecio mpenojaasatens — | mrT.,
croi — 29 mT., MepeHOoCHass HACTOJIbHAs TPUOyHa — | IIT., TOCKa HACTEHHAs: MarHUTHO-MapKepHas —
1 wit., IuIakat B paMKe HaCTEHHBIN — O IIT.

[Tepeuens aHIIEH3MOHHOTO IporpaMmuoro odecreuenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe 110), Foxit Reader (cBo6oaHO pacrpocTpansie-
moe T10), SeaMonkey (cBoboano pacmpoctpansiemoe I10), Chromium (cBoGOAHO pacmpocTpaHseMoe
[10), Java Runtime Environment (cBob6oauo pacnpoctpansiemoe I[10), doPDF (cBoGoaHO pacripocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oano pacnpoctpansemoe I10), Inkscape (cBo6oHO
pacrpoctpansiemoe [10), XnView (cBoboano pacnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHO
pacnpoctpansiemoe [10), FAR Manager (cBo6oano pacmnpoctpansemoe [10).

52 nocadounvix mecma

OcHaleHHOCTh: MyNbTUMEAUHHBIA MPOEKTOp — 1 IIT., IPOCKIUOHHAS allaparypa: UCTOUYHHK
6ecriepeboitHoro nuranus — 1 mr., skpad — 1 wrt., HOYTOyK — 1 mWT., (BO3MOKHOCTH A0CTyMa K ceTu «MH-
TEpPHET»), CTOlika MOOWIbHAs — 1 1WIT., CTY) U1 CTYAEHTOB — 52 1IT., Kpeciio nmpenoaasarens — 1 mir.,
cTonl — 26 WT., MEpPEeHOCHAas HACTOJNbHAs TpUOyHa — | mIT., TOCKAa HACTEHHAas MarHUTHO-MapKepHas —
1 mit., Iutakat B paMKe HaCTEHHBIN — O 1IT.

[TepeueHb MHIIEH3HOHHOTO MporpammHoro obecrnedenus: Microsoft Windows 8 Professional, Mi-
crosoft Office 2007 Professional Plus, CorelDRAW Graphics Suite X5, Autodesk product: Building De-
sign Suite Ultimate 2016, product Key: 766H1, antusupycHoe mporpammuoe obecrieuenue: Kaspersky
Endpoint Security, 7-zip (cBo6oaHo pacmpoctpansiemoe I10), Foxit Reader (cBo6oaHO pacrpocTpansie-
moe T10), SeaMonkey (cBoboano pacmpoctpansemoe I10), Chromium (cBoGOAHO pacmpocTpaHseMoe
I10), Java Runtime Environment (cBo6oauo pacnpoctpansemoe [10), doPDF (cBoGoaHO pacrpocTpaHs-
emoe I10), GNU Image Manipulation Program (ceo6oano pacnpoctpansemoe I10), Inkscape (cBo6oaHO
pacrpoctpansiemoe [10), XnView (cBoboano pacmnpoctpansiemoe [10), K-Lite Codec Pack (cBoGoaHo
pacnpoctpansiemoe I10), FAR Manager (cBo6oano pacnpoctpansemoe I10).

8.1.2. Ayautopum A/ IPpoBeAeHUs] NIPAKTHYECKUX 3aHATHI

28 nocaoounvix mecm

OcnamenHocts: CToN ayIUTOPHBIN /Ui cTyAeHToB — 15 mT., cryn — 28 mrT., Kpecio mpernojiaBa-
Tenss — 1 mT., JOCKa HAacTeHHas Oellas MarHUTHO-MapkepHas «Magnetoplan» - 1 mT., mepeHoCHas
HacToJyIbHas TpUOyHa — 1 WIT., TUIaKaT — 4 mIT.

[TepekatHast MypTUMeIUiTHAs ycTaHOBKa (HOyTOyK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); mbims npoBoaHas Genius Laser; mpoextop DLP Texas Instruments VLT-
XD600LP; croiika mepeaBrxkHas METaUTMYECKass MHOTOSIPYCHAS).

[lepeueHp NUIIEH3MOHHOTO MporpamMmHoro ootecnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnruBupycHoe mporpammuoe obecrneueHune Kaspersky Endpoint
Security, 7-zip (cBobomno pacmnpoctpansemoe [10), FoxitReader (cBoOomnHo pacnpoctpansemoe [10),
SeaMonkey (cBob6omuo pacnpoctpansemoe [10), Chromium (cBo6oaHo pacupoctpansemoe [10), Java 8
RuntimeEnvironment (cBo6oano pacmpoctpansemoe [10), doPDF (cBoboano pacmpoctpansemoe [10),
GNU ImageManipulationProgram (cBo6oauo pacnpoctpansiemoe [10), Inkscape (cBoGoaHO pacmpocTpa-



maemoe [10), XnView (cBoboauo pacnpoctpansiemoe [10), K-LiteCodecPack (cBo6oano pacnpocTpans-
emoe [10), FAR Manager(cBo6o1H0 pacnpoctpansiemoe 110).

30 nocaoounvix mecm

OcHameHHocTh: CTON ayIUTOPHBIN IS CTYAeHTOB — 16 mT., ctyn — 30 mT., Kpecyio mperojaBa-
Tenss — 1 1mT., Mocka HacTeHHast Oenasi MarHUTHO-mapkepHas «Magnetoplan» - 1 mT., mepeHocHas
HacToybHas TpuOyHa — 1 mT., makar — 4 mr.

[lepexatHast MmynpTHMeUiTHAs ycTaHOBKA (HOYTOYK Acer Aspire7720 (Intel(R) Core (TM)2 Duo
CPU T7700 2.40GHz 2 I'b); meimbs npoBogHas Genius Laser; npoektop DLP Texas Instruments VLT-
XD600LP; croiika nepeaBixHas METAUTMYECKAst MHOTOSIPYCHas ).

[lepedyeHpr IUIIEH3MOHHOTO MporpaMMHoro obecmnedenus: Microsoft Windows Pro 7 RUS,
Microsoft Office Std 2007 RUS, AmnruBupycHoe mnporpammuoe obOecneueHue Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpocrpansemoe I10), FoxitReader (cBobomnHo pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacmpoctpansemoe [10), Chromium (cBobogHO pacnpoctpansemoe 110), Java 8
RuntimeEnvironment (cBo6onno pacnpoctpansiemoe I10), doPDF (cBob6onno pacmpoctpansiemoe I10),
GNU ImageManipulationProgram (cBo6omno pacrnpoctpansiemoe [10), Inkscape (cBoGomHO pacmpocTtpa-
usemoe I10), XnView (cBoboano pacnpoctpansemoe [10), K-LiteCodecPack (cBob6ono pacmpocrpansie-
Mmoe [10), FAR Manager(cBo6oH0 pacipoctpansiemoe I10).

16 nocaoounvix mecm

OcnamieHHOCTh: CTOJ KOMITBIOTEPHBIH — 6 IIT., KPecjao mpernoaaBatesis — 17 mT., MOHOOJIOK
LenovoM93ZIntelQ87 - 16 mit. (BO3MOXKHOCTh AOCTyIHa K cetd «MHTepHEeT»), J0CKa HACTeHHas Oeias
MarHuTHO-MapkepHas «Magnetoplany - 1 mT., nepeHocHast HacTobHas TpuOyHa — 1 miT., makar — 8 mrT.

[lepeueHb JUIIEH3MOHHOTO MporpamMmmHoro obecneuenus: Microsoft Windows 7 Professional
Microsoft Open License 49379550 ot 29.11.2011, Microsoft Office 2007 Professional Plus Microsoft
Open License 46431107 ot 22.01.2010, CoreIDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, Kaspersky Endpoint Security, 7-zip (cBo6oaHO pac-
npoctpansemoe I10), Foxit Reader (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBobomHo pac-
npoctpansemoe [10), SeaMonkey (cBoboaHo pacmpoctpansemoe [10), Chromium (cBoGoaHO pacmpo-
ctpansiemoe I10), Java Runtime Environment (cBoGoaHo pacmpoctpansemoe [10), doPDF (cBo6omHo
pacnpoctpansiemoe I10), GNU Image Manipulation Program (cBoGogHo pacmpoctpansemoe I10),
Inkscape (cBoGoaHO pacmpoctpansemoe [10), XnView (cBobomno pacmpoctpansemoe I10), K-Lite
Codec Pack (cBoboano pacnpoctpansemoe [10), FAR Manager (cBo6onHo pactipoctpansemoe [10).

8.2. IlomereHnue AJ151 CAMOCTOSITEIbLHOM PadoThI

1. OcHamieHHOCTh TOMEIIEHUs JISI CaMOCTOSITeNbHOM paboThl: 13 mocamounbix Mect. Ctynm —
25 WT., CTOA — 2 WIT., CTOJ KOMIOBIOTEpHBIH — 13 mrT., mkad — 2 mr., JocKa ayAUTOpHAs MapKepHas —
1 mir., APM yue6noe I1K (MoHuTOp + cucremuslii 610k) — 14 mT. octyn k cetu «HTEpHET», B 3J€K-
TPOHHYIO HH(POPMAILIMOHHO-00pa30BaTENbHYIO Cpelly Y HUBEpCHUTETA.

[Tepeuenpb MUIIEH3UOHHOTO TIporpaMMHOro obecredenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe I10),
SeaMonkey (cBobomno pacmpoctpansiemoe [10), Chromium (cBoGomHo pacmpoctpansemoe [10), Java
Runtime Environment (cBoboano pacmnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6omno pacmpoctpansiemoe [10), Inkscape (cBobomHo pacrmpo-
crpansiemoe I10), XnView (cBo6oano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoGoaHo pacrpo-
crpansiemoe [10), FAR Manager (cBo6onHo pacripoctpansemoe [10).

2. OCcHAIIIEHHOCTh MTOMEIIECHUS I CAaMOCTOSITeNIbHOM paboThl: 17 mocamounsix Mect. Jlocka s
nuchbMa MapkepoM — 1 mT., paboune mecta cTyaeHToB, obopynoBanHbie [1K ¢ qoctynom B cets YHUBeEp-
cutera — 17 wt., MynpTuMeAniHbIN ipoekTop — 1 mT., APM npenonaBatens uist paboThl ¢ MyJIbTUMEINA
— 1 mr. (cucTeMHBIH OJIOK, MOHUTOPHI — 2 MT.), cTox — 18 mT., ctyn — 18 mr. Joctyn x cetn «HTEp-
HET», B JIEKTPOHHYIO HH(OPMaIIMOHHO-00pa30BaTeNbHYIO cpealy Y HUBEpPCUTETA.



[lepedenp JMIIEH3MOHHOTO MporpaMMHOro obecmedeHusi: Microsoft Windows 7 Professional,
Microsoft Windows XP Professional; Microsoft Office 2007 Professional Plus, anTuBHpycHOE Tpo-
rpammuoe obecrieuenue: Kaspersky Endpoint Security, 7-zip (cBo6oano pacmpocrpansemoe I10), Foxit
Reader (cBoboxHo pacnpoctpansemoe [10), SeaMonkey (cBoboano pacnpoctpansemoe I10), Chromium
(cBobomHO pacmpoctpansemoe I10), Java Runtime Environment (cBo6oxno pacmpoctpansemoe I10),
doPDF (cBo6oano pacmpoctpansiemoe I[10), GNU Image Manipulation Program (cBo6oH0 pacrpocTpa-
usemoe I10), Inkscape (cBob6oaHo pacmnpoctpansemoe I10), XnView (cBoboaHo pacrnpoctpansemoe 110),
K-Lite Codec Pack (cBo6oano pacmpoctpansiemoe [10), FAR Manager (cBo60IHO pacrmpocTpaHseMoe
[10).

8.3. IlomereHust 1J1s1 XpaHEeHUsT U NMPOPUIAKTHIECKOT0 00CTYyKUBAHUS 000PYy/T10BAHUSA

1. LlenTp HOBBIX MH(POPMALIMOHHBIX TEXHOJIOTHI U CPEIICTB OOYUCHUSI:

OCHaIIECHHOCTD: TEPCOHAIBHBIN KOMIBIOTEp - 2 WT. (HocTyn K cetn «MHTepHeT»), MOHUTOD -
4 mT., CeTEeBON HAKOMUTENb - | MIT., ICTOYHUK Oecriepe0OMHOTO MUTAHMS - 2 IIT., TEJICBU30p IIa3MeH-
Helii Panasonic - 1 mT., Touka Wi-Fi - 1 mT., masiapHas cranuus - 2 IT., Ipeib - 5 mT., nepdoparop - 3
IT., HA0OP MHCTPYMEHTA - 4 IIT., TECTEP KOMIBIOTEPHOM CETH - 3 MT., OAJIJIOH CO CXKATHIM ra3oM - 1 mT.,
1acTa TeIUIONPOBOIHAS - | IIT., bLIECOC - | MT., paqUOCTaHIUA - 2 WIT., CTOJ — 4 mIT., TyMOa Ha KOJICCH-
Kax - | mT., mojcTaBKa Ha KoJecuKax - 1 mr., mkad - 5 mrT., Kpecio - 2 mT., JectHuna Alve - 1 mr.

[Tepeuens aHIIEH3MOHHOTO IporpaMMuoro odecredenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2010 Professional Plus, antuBupycHoe nporpammuoe obecneuenue: Kaspersky Endpoint
Security, 7-zip (cBoboxno pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansiemoe 110),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGoxuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oano pacmpocrpansiemoe I10),
GNU Image Manipulation Program (cBo6oxno pacmpoctpansiemoe [10), Inkscape (cBobomHo pacrpo-
crpansiemoe I10), XnView (cBo6oano pacmpocrpansemoe I10), K-Lite Codec Pack (cBobomHo pacrpo-
crpansiemoe [10), FAR Manager (cBo6oan0 pacnpoctpansemoe [10).

2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTHI U CPEICTB O0YUCHHUS:

OcHaIeHHOCTb: CTOJ - 5 WT., CTYHA - 2 WIT., Kpecio - 2 WT., mKag - 2 mT., HIepCOHATBHBIN KOM-
nploTep - 2 Wr. (noctymn K cetu «MHTepHeT»), MoHUTOp - 2 WT., MOV - 1 mwT., TecTrep KOMIbIOTEPHOMH
ceTH - 1 mT., 6aJIoOH CO CXKAThIM Tra3oM - 1 mT., mypynosepT - 1 wmrT.

[TepeueHb nHIIEH3HOHHOTO MporpammHoro obecredenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecrieuenue: Kaspersky Endpoint
Security, 7-zip (cBobomno pacmpoctpansemoe [10), Foxit Reader (cBoboano pacmpoctpansiemoe I10),
SeaMonkey (cBoboano pacrpoctpansiemoe [10), Chromium (cBoGomuo pacmpoctpansiemoe I10), Java
Runtime Environment (cBo6oaHo pacnpoctpansemoe I10), doPDF (cBo6oano pacmpoctpansiemoe I10),
GNU Image Manipulation Program (cBo6oano pacrpoctpansiemoe [10), Inkscape (cBobomHo pacmpo-
crpansiemoe I10), XnView (cBoboano pacmnpoctpansemoe I10), K-Lite Codec Pack (cBo6oaro pacmpo-
crpansiemoe [10), FAR Manager (cBo6oaHo pacnpoctpansemoe [10).

3. LleHTp HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA U CPEIICTB OO0YUCHUS:

OcHalleHHOCTh: CTOJ - 2 WT., CTYd - 4 WT., Kpecyo - 1 mr., mKad - 2 mr., IepCOHATBHBIN KOM-
neioTep - 1 mr. (noctyn k cetu «MuTepHeT»), Be6-kamepa Logitech HD C510 - 1 mr., kononku Logitech
- 1 mT., TECTEp KOMITBIOTEPHOM ceTH - 1 IT., Ipenb - 1 mrT., TenedoH - 1 mT., HabOp PyIHBIX HHCTPYMEH-
TOB - 1 mT.

[Tepeuens aHIIEH3MOHHOTO TporpaMMHuoro odecreuenus: Microsoft Windows 7 Professional, Mi-
crosoft Office 2007 Professional Plus, antuBupycHoe nporpammuoe obecnieuenue: Kaspersky Endpoint
Security, 7-zip (cBoboano pacmpoctpansemoe I10), Foxit Reader (cBo6oano pacmpocrtpansemoe [10),
SeaMonkey (cBobomno pacnpoctpansiemoe I10), Chromium (cBoGomno pacnpoctpansiemoe I10), Java
Runtime Environment (cBoboano pacmnpoctpansiemoe I10), doPDF (cBo6oano pacmpoctpansemoe I10),
GNU Image Manipulation Program (cBo6omuo pacmpoctpansiemoe [10), Inkscape (cBobomHo pacripo-
crpanrsiemoe I10), XnView (cBoboano pacnpoctpansemoe I10), K-Lite Codec Pack (cBoboaHo pacrpo-
ctpansemoe [10), FAR Manager (cBo6oano pacmpoctpansemoe [10).



8.4. JIuueH3MOHHOE MPOorpaMMHoe odecrieyeHmne
1. Microsoft Windows 7 Professional.

2. Microsoft Windows 8 Professional.

3. Microsoft Office 2007 Professional Plus.
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