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PaGouas nporpamma cocranieHa ¢ yuerom tpeGoBanuii DeepaibHOTO TOCYAAPCTBEHHOTO 00pazoBa-
TeJIbHOI"-? CTanaapra seicero oOpasosanns Ne 1041 or 17 asrycra 2020 r.  no wanpasicuuio
19.03.02 Tlponyktst niranns w3 pactuteastoro cuipbs Hpodians noaroroskn «Texuonorms xeoa,
KOHAHTEPCKHX W MAKAPOHHBIX M3 HA OCHOBaHIM YueOnoro naana nabopa yuaumxes 2020 1,

Pa3spaboTunk nporpammei:

Jlouenr ‘7//7 —min T.I'. Makycesa

PaGouas nporpamma pacemoTtpena u ogo6pena na 3aceannn unkia GPMJL
npotokon or 01.03.2021 r. Ne 7.

3aB. LHKIOM ﬂ/ 2= T.I'. Makycesa

COTJACOBAHO

TTporoko: 3acesanus kadenpst b1 . peanusyrommeii 10AroTOBKY OCHOBHOI1 0Opazo-
BatensHOl nporpammbl 0T 22.03.2021 r. Ne 7.

3aB. xacdeapoi ﬁ [".C. Carneesa



1. Ienamu océoenusn oucyunnunvt Mamemamuka aenaomcsa:
— @opMHUpOBaHUE CUCTEMBI 3HAHUM, YMEHUN U HABBIKOB [10 OCHOBHBIM pa3jiefiaM MaTeMaTUKH.
— OOyuenue crocobam OINepUpOBaHUS AOCTPAKTHBIMH OOBEKTAMH M aJCKBATHOTO YIOTPEOJICHHS
MaTeMaTUYECKUX MOHATUNA U CUMBOJIOB JJISl BBIPAXKEHHSI KOJTMYECTBEHHBIX U KaYECTBEHHBIX OTHO-
HICHUH.
— OOyueHue NEepBUYHBIM HABbIKAM MaTEeMAaTUYECKOTO HCCIEAOBAaHUS IMPHUKIAJHBIX BOMPOCOB U
YMEHHUSM CaAMOCTOSATEIHLHO pa3OupaThCcsi B MaTEMaTHUECKOM arapare, CoJiepkaliemMcs B JIUTepaTy-
pe, CBSI3aHHOM CO CIEUATbHOCTBHIO CTYIEHTA.
— IIpuBHUTHE HaBBIKOB U CIIOCOOHOCTEH COCTaBISATh MaTeMaTUYECKHE MOJEIN TUIIOBBIX Mpodeccu-
OHAJILHBIX 3aJa4, HAXOJUTh CIIOCOOBI UX PELICHUI U UHTEPIPETUPOBATH NMPOecCHOHANbHBIN ((hu-
3UYECKUI) CMBICII MTOJIyYU€HHOTO MaTeMaTH4YEeCKOro pe3ysibTara.
— CTuMynUpOBaHHE CaMOCTOSITENIbHOM pabOThl MO OCBOEHUIO COACPNKAHMS JAUCHUILIUHBL U
(bopMUPOBAHHIO HEOOXOAUMBIX KOMITETECHITUH.

2. Mecmo oucyunaunvl (MoOyns) 6 cmpykmype 00pa3zoeamenbHoil nPopammol
Hucuunnuna Mamemamuka oTHocuTcs K 6azosou vactu OIl u dopmupyer y OakamaBpoB IO
HanpasneHuto noaroroBku 19.03.02 IIpoaykTel nuTanus U3 pactureiabHoro ceipbs [Ipoduns noa-
rotoBku «TexHonorus xjueba, KOHIUTEPCKUX M MaKapOHHBIX M3ENUN», HAOOp 3HAHUN, YMEHHH,
HABBIKOB U KOMIIETEHUIUH, HEOOXOIMMBIX NJIsi BBIIOJHEHUS TEXHOJIOTUYECKOM, MPOEKTHOU mes-
TEIHHOCTH.

Jljig yCIienHoro oCBOEHUsl AUCUUILTUHBL Mamemamuka 6axanagp no HaNpaBiICHUIO MOATOTOBKU
19.03.02 IIpoaykThl MUTAaHUS U3 pacTUTEIBHOTO Chipbs [Ipodunb noarorosku «TexHosorus xiaeoda,
KOHIWTEPCKUX M MAKAPOHHBIX M3ENUIY», MOJKEH BIAJCTh 3HAHUSIMH YMEHHSIMH M HaBbIKaMU
HIKOJIHOM MpOorpamMMbl AUCHUILTUHBI MaTemMaTuka.

Hucuunnuna  Mamemamuka SBISETCS TPENUIECTBYIOUICH, MPUOOPETEHHbIE B pe3yabTaTe
0o0y4eHHUs1 3HaHUS, YMEHUSI U HAaBBIKU UCIIOJIB3YIOTCS BO BCeX 0€3 MCKIIOYEHUsI €CTeCTBEHHOHAYY-
HBIX U HH)KEHEPHBIX TUCIUIUIMHAX, B TOM YHCJIE:

a) 51.0.21 [lpuknaaHas MexaHHKa,

6) 51.0.25 Teopetnueckast MEXaHUKa.

3HaHus, MOMyYeHHbIE TPU W3YYEHHH IUCIMIUTUHBI MaTemaTthka MOTYT OBITh HCIIOJIb30BaHBI MPH
NPOXOXKIEHUU Y4eOHOH, npouzeo0cmeentoll, npe0OunIOMHOU Npakmuk 1 BBITIOTHEHUU 6b1NYCKHbIX
KkeanugukayuonHvlx pabom 1o HanpasieHuto noAroroBku 19.03.02 IlpoxykTsl muTaHus U3 pacTH-
TesIbHOTO ChIpbs [Ipoduns nmoaroroBku «TexHosorus xaeda, KOHAUTEPCKUX U MaKapOHHBIX M37e-
TR,

3. Komnemenuyuu odyuarouiezocs, gpopmupyemoie 8 pe3yibmanme 0C80CHUA OUCUUNTUHbBL
YK-1 CriocobeH oCylecTBIATh MOUCK, KPUTUYECKUI aHAIW3 U CHHTE3 MH(pOpPMalLlUu, puMe-
HSTh CUCTEMHBIM MOJIXO I PEeLIeHNUs OCTaBICHHBIX 3a/1a4.

VYK-1.1 3naer MeTo bl aHAIN3a TPOOJIEMHBIX CUTYalluil HA OCHOBE CUCTEMHOTO MOJIX0/a.
VYK-1.2 YMeer HaxoAUTh U MPUMEHITHh WHPOPMAILINIO, HEOOXOAUMYIO Uil KPUTHUYECKOTO aHaIn3a
poOJIEeMHBIX CUTYallUH.
VK-1.3 Brnageer HaBbIKaMH BBIPAOOTKU CTPATETUU JEHCTBUI MO peIICHHUIO MPOOIEMHBIX CUTYallui
B IipodeccuoHanbHOM chepe

B pezynomame oceoenus oucyuniunvl 00y4aouuiica 0014cen:
3HaTh: a) OCHOBHBIE MMOHATHSA M METOJIbI MAaTEMaTHYECKOTO aHaIN3a, IMHEHHOH anreOpbl, ) MaTe-
MaTHYeCKHe METObI pelIeHus MPo(eCcCHOHANBHBIX 3ajay.
YMeTh: a) MPOBOIUTH aHANN3 (YHKIHHA, 0) TPUMEHSITh MaTEMAaTHUYECKHE METOABI TPU PELICHUH
TUIOBBIX IPOPECCHOHATIBHBIX 3a/1a4.
Buaaners: MeTOJaMM MOCTPOCHUSI MAaTEMATUYECKON MOJIENIM TUIIOBBIX NMPO(EeCCHOHAIBHBIX 3a]1a4 U
COJZIepKATEIIbHOW UHTEPIIpETalMe ITOIy4EHHBIX PE3YJIbTaTOB.




4. Cmpykmypa u cooepycanue oucyunaunvt Mamemamuka

OO611as Tpy10€MKOCTh TMCHUILIMHBI cocTaBiisgeT 12 3a4eTHbIX equHull, 432 Jaca.

Ne OuHoe

I | pasnes AHCHUILIHHBI ? Jlek- | IIpaktu-| KCP CPC OueHounble cpeacrBa Ajs

/ g |mmm | geckue NpOBeJeHUs] TPOMEKYTOUHOI

n S 3aHATUS aTTecTallMU MO pa3aeiam

1 | Jluneitnas anrebpa | 1 6 12 81 16 Pacuetno-rpaduueckas pabora,
(ompenenurenu, Marpu- TEKYIIUHA KOHTPOJIb, IK3aMEH
Ibl, pELICHUE CUCTEM
JUHEHWHBIX YPaBHEHUN )

2 | Ananutudeckas reomer- | 1 8/ 16 -/- 16 Texymuii KOHTPOJIb, KOHTPOJIb-
pUs Ha IUJIOCKOCTH U B Has paboTa, IK3aMeH
IPOCTPAHCTBE.

3 | KommnekcHble yncia 1 2/ 4 -/- 16 Texymmii KOHTPOIIb, IK3aMeH

4 | Martematuyeckuii ananus | 1 2/ 4 -/- 16 Texymmii KOHTPOJIb, KOHTPOJIb-
(Teopus IpeaesioB) Has paboTa, IK3aMeH

5 | MaremaTuyeckuii aHau3 | 2 12 12 -/- 10 KonrtponpHas paboTa, 3K3aMeH,
(muddepentmanpaoe Hc- TEKYIIUH KOHTPOJIb
yucieHue QYHKIUH Ol
HOW TEPEeMEHHON U €ro
PUMEHEHHE)

6 | Marematnueckuii ananus | 2 12 12 -/- 10 KontponpHast pabora, Tekymui
(MHTETpaNbHOE HCYHCIIE- KOHTPOJIb, 9K3aMEH
HUe (QYHKIUN OTHOHU Ie-
pPEMEHHOI)

7 | MaremaTtnueckuil ananus | 2 12 12 63 6 PacuetHo-Tpaduueckas pabota,
(mupdepenumansHoe U 9K3aMeH, TeKYILHI KOHTPOJIb
UHTETpajbHOE HCUHUCIIe-

HUEe (QYHKUUH HECKOIb-

KHX MEPEMEHHbIX)

UTOI'O 54 72 144 90 Oxsamen (Ic.), sxzameH (2c.)
O: 27+45 yacos,




5. Cooepircanue 1eKYUOHHBIX 3AHAMUIL O MEMAM

Ne | Pazgen nucuMnInHbI Yacel | Tema Kparkoe conepxkanue dopmu-
n/n JIEKIIMOHHOT0 3a- pyemble
HATUS KOMIIe-
TeHUHHU
1 Jluneiinas u BekTopHas | 6 Onepayuu Hao | Marpuupl u onepanuu Haja HUMU. OnpenenuTenn U ux cBorctsa. Onpenenu- | VK-1.1,
anreOpa (ompenenure- onpedenumensmuy u | TelIb N-TO Mopsaka. MuUHOPHI U anreOpandeckue ponosHenus. Ooparnas mat- | VK-1.2,
JIM, MaTPULbl, pelIeHHE Mampuyamu punia u ee BbluncieHue. Panr marpunbl. CoOcTBeHHBbIE 3HaueHus matpul. | VK-1.3
CUCTEM JTUHEHHBIX KBanpatuunsie popmsbl.
ypaBHEHUH, JAeHCTBUA
HaJl BEKTOPaMH) Cucmemvr  nuneti- | OCHOBHBIC TOHSATUS U ompezeneHus. PemeHne TMHEHHONW CUCTEMBI C TOMO-
HbIX  aneebpauye- | b0 00paTHOM MaTpulbl U o popmynam Kpamepa, meronom I'aycca. Teope-
CKUX YPAaBHEeHUU Ma Kponekepa-Kanennu. Meron I'aycca. OnHOpOoIHbBIE CHCTEMBI YPABHEHMUIA.
BekTopsl Ha MIOCKOCTU U B MpocTpaHcTBe. JIMHeHbIe onepanud HajJ BEKTO-
Bexmopnas anee6- | pamu u ux coiictBa. JInHeiHas 3aBUCUMOCTh BEeKTOpOB. CKalsipHOE MPOU3-
pa BEJICHHE BEKTOPOB U €r0 BBIPAKEHUE Yepe3 KOOPAMHATHI. YCIIOBUS OPTOro-
HaJbHOCTH U KOJUIMHEAPHOCTH JBYX BEKTOPOB. BekTOopHOE M cMmelaHHoe
MIPOU3BEJICHUE BEKTOPOB.
2 AHanuthueckas  reo- | 8 IIpamvle nunuu Ha | Meton koopauHat. [Ipsmas Ha mimockoctu. BektopHoe u obmiee ypaBHeHus | VK-1.1,
METpHs. nIOCKOCMU npsMoil. YpaBHEHHE NMpPsIMOM, MPOXOJAIeH uepe3 3aJaHHyl0 TOuKy, mapai- | VK-1.2,
JIENBHO 33/IaHHOMY BEKTOpY. YpaBHEHHUE MPsIMOM, poxoasiiei yepes ase 3a- | VK-1.3
JAHHBIX TOYKU. YpaBHEHHE MPSAMOI C yriaoBbIM KoddduimenToMm. Baumuoe
MOJIOKEHUE ABYX NPSIMBIX HA MJIOCKOCTH.
Kpusvie emopoeo | KpuBble BTOpOro mopsiKa: OKpY>KHOCTb; 3JUTHIIC; TUIiepOoia; mapadona.
nopsoka

Ilnockocmv u nps-
Mas 8 mpocmpau-
cmee

OOmiee ypaBHeHHE MIIOCKOCTH. MccnenoBanue oOIIEro ypaBHEHUS IIOCKO-
CTH. YpaBHEHHE IIJIOCKOCTH, MIPOXOSALIEN Yepe3 TpH 3aJaHHBIX TOUKHU. B3a-
MMHO€ PacIojI0KEHUE MNIOCKOCTEN B IPOCTPAHCTBE.

[Tpsmast B mpocTpaHcTBe. PaznuuHble BUABI YpaBHEHUS MPSMON B MPOCTpaH-
CTBE. YTOJI MEXKAY NpsIMBIMU. B3aMHOE pacrosioKeHUe NpsMbIX B IPOCTPAH-
CTBE. 3a7auy Ha NPSAMYIO U IIJIOCKOCTh B IIPOCTPAHCTBE.




KommnekcHble uncia

Komnnexcnvie yuc-
Ja

AnrebGpanueckasi ¢opMa KOMILIEKCHOTO yucia. Apudmernyeckue onepanuu
HaJ KOMIUIEKCHBIMHU unciamu. KoMriekcHasi MmiocKocTh. TpUroHOMeTpHuye-
CKas U IoKa3aTesbHble (POPMBI KOMIIJIEKCHOTO YHUCIIA.

VK-1.1,
VK-1.2,
VK-1.3

MareMaTHUeCcKU aHa-
U3 (TeopHsi MPEIEIIOB)

Teopus npedenos

[Tonstue npenena ¢ynkuuu. (IlpeseHranus ¢ UCNONb30BAHHEM Pa3TUYHBIX
BCIIOMOTaTeNbHbIX CPEICTB: JOCKU, YYEOHUKOB, KOMIIbIOTEpA C IMOCIEHYIO-
MM OOCYXJIEHHEM pacCMOTpeHHOro Marepuana). [lonstue 6eckoHeyHO Ma-
JBIX U 0ecKOHEeUHO OoybiuX (yHKIMKA. CBOMCTBA OECKOHEYHO MaJIbIX U Oec-
KOHEYHO 0OJbIIMX. Bhluncienue npeaenon: Mpeaesibl OCHOBHBIX 3JIEMEHTap-
HBIX (YHKIHHA, Ipee] MHOTOUIeHa, palluOHAIbHON Ipo6u. Tumsl Heomnpene-
nenHoctell. [lepBhIil 3aMeuaTeNbHbIN Mpees, ero cieacTBus. Bropoi 3ame-
YyaTeabHBINA Tpefen, ero ciaeactsus. CpaBHeHHE OECKOHEUHO MajblX U OEcKo-
HEYHO OOJIBIINX B OKPECTHOCTH 33J]aHHOM TOYKH, SKBUBAJICHTHbIE OECKOHEY-
HO MaJibl€.

VK-1.1,
VK-1.2,
VK-1.3

MaremaTuyueckuii aHa-
3 (muddepeHnmraib-
HOEe (YHKIUH OJHOMN
NEPEMEHHON ©  ero
npuMmeHenue  audde-
PEHIIMATBHOTO  HUCYHC-
JICHUSI)

12

Ilpouzeoonasn u
ougpepernyuan
@dyHrkyuu 0OHOI
nepemeHHoU.

Omnpenenenue nNpou3BOJHON (YHKIMHU B TOUYKe. Bblumcienue mpou3BOAHOM
no onpenenenuto. Ilousatue nuddepenunpyemoctu GyHKIUU B TOUKE, Teope-
Ma O HEOOXOJMMOM M JOCTaTOYHOM YCJIOBUHM JU(HEpEeHIIPYEMOCTH, CBSA3b
cBoiicTB auddepenuupyemoctu U HempepsiBHOCTH. Juddepennman GyHk-
un. ['eoMeTpudeckuil cMbIca IpOU3BOIHON M nuddepenuana. YpaBHEeHUS
KacaTeJIbHOM M HOpMau K Trpaguky QyHKIuH. PU3UYECKUN CMBICT MPOU3-
Bo/HOW. [Ipon3BogHast CyMMBI, pa3HOCTH, MPOU3BEAEHUS U YAaCTHOTO (DyHK-
muil. I[IpousBoanas u auddepeHnman cnoxxHoW (yHKIMH, UTHBAPUAHTHOCTD
dopmbl nepBoro nud¢epenmana. [Ipon3BoHbIe OCHOBHBIX 3JIEMEHTAPHBIX
¢byHkuuit (BeIBOA MO omnpeneneHuto). Tadbnuna npousBoanslx. Jlorapudmuye-
CKasi MPOM3BOJHAsI, MPOU3BO/HAS CTENEHHO-TIOKa3aTenbHOl (QyHkiuu. ITpo-
U3BO/IHbIE U T depeHIInaIbl BHICIINX MOPSIKOB.

VK-1.1,
VK-1.2,
VK-1.3




OcHogHvle meope-
Movl Ougpepenyu-
AnbHO20  UcCHUcie-
HUS U UX NPUNOdice-
HUs

[MpaBuiio Jlonurans, (ciydait 0/0, cirydaii co/o0). PackpeITHE HEONPEAEIEHHO-
cTe.

OOmast cxema wuccienoBanusi (yHKIIMM Ha MOHOTOHHOCTh. HeoOxommmoe
ycioBue 3kcTpemyma. CTalMoHapHbIE TOYKH. JKCTpeMyM (YHKIUHU, HE TUd-
depeHIpyeMoll Ha WHTEpBaJIe, KPUTHYECKHE TOYKH. JloCTaTOYHbIC yCIOBUS
IKCTpEMyMa MO TEepBOM Mpou3BogHOW. OOImas cxema pelieHus 3aJadd Ha
akcTpeMyM (yHkimu. Bo3pacranue, yosiBanue QyHkiuu B Touke. JlocraTtou-
HOE yclioBUE Bo3pacTanus (yObiBaHus) (yHKIMH B Touke. HampaBieHue BbI-
nykjaoctd rpaduka (yHkiuu. [Ipu3HaKk HampaBiICHUS BBITYKIOCTH. TOUYKH
nepern6a. HeoOXoauMble M JOCTaTOYHBIC YCIOBUSI TEpernda. ACHMIITOTHI
rpaduka Qynkuuu. OOmas cxema wuccienoBaHUS (YHKIMU U MOCTPOCHUS
rpadukoB. (KomnektuBHoe obcyxaeHe 3TanoB uccienoBanus ¢pynkiuu. [lo-
BTOpPEHHUE MKOJIBHOT0 Kypca. COCTaBI€HHE MOJHOM CXEMBbI UCCIIEIOBAHUS).

MaremaTtnueckuii aHa- | 12 Heonpeoenennuiii [TonsTe nepBooOpa3Hoil U HeompeaeneHHoro nurerpana. OcHoBHble cBoil- | VK-1.1,
au3 (MHTErpajbHOE HC- unmezpann CTBa HeollpeJesieHHoro uurerpana. Tabnuuel unrerpanos. [Ipuems! unrerpu- | VK-1.2,
YHCIICHUE GbyHKIUN pOBaHUS: 3aMEHa IepeMEeHHON, popMyiia UHTErpupoBaHus o yactsM. Ilons- | VK-1.3
OJIHOM TIepEeMEHHO}1) THE 00 MHTETPUPOBAHUM PALMOHAIBHBIX Ipo0Oei, NPOCTEHIINX HPpALIIOHAIIb-
HBIX (QYHKIMH, TPOCTEHIINX TPAaHCLUEHACHTHBIX (PYHKIIHHA.
Onpeodenennbiii Onpenenenus unrerpana. CpoiicTBa mHTEerpupyembix (GyHkuuii u omnpexne- | VK-1.1,
ummezpan u e2o | IGHHOTO MHTerpana. Teopema o cyliecTBOBaHMM mepBooOpa3Hoi. OcHoBHas | VK-1.2,
NPUNOHCEHUSL dopmyna uHTErpagbHOro ucumcieHus. Popmyna 3ameHsl nepemeHHod B | VK-1.3
ornpeneneHHoM uHTerpane. Gopmyna UHTErpupoBaHus Mo yactaM. [Ipunoxe-
HUS OIpeJesieHHOro uHrerpana. MHrerpanbHas teopema o cpegHeM. Berumc-
JIeHHE TUIOIIAN KPUBOJIMHEHHON Tpamenuu B JAEKapTOBBIX, B MOJISPHBIX KO-
opAMHaTax. Beruncnenue anuHbl Ayru KpuBoi. [loHATHE O HECOOCTBEHHBIX
uHTerpajax. AGCOIIOTHO M YCIOBHO CXOSIINECS HHTETPAJIBL.
MaremaTtnueckuii aHa- | 12 @ynxyuu neckonv- | [lonarne QyHKIMM HECKONbKHX nepeMeHHbIX. I'padux ¢ynkumu. Yactuele | VK-1.1,
m3  (auddepeHnmanb- KUX  nepemeHHbiX: | IPOU3BOJHBIE NIEPBOT0 U BTOporo nopsakos. (MuTepakTuBHas nekuus (iek- | VK-1.2,
HO€ M HHTErpajbHOe OCHOBHblE NOHAMUSA | TIUSI-IUAJIOT) — OOCYKJICHHE CO CTYJICHTaMHU TaOJIHIIbl TPOU3BOIHBIX U npaBui | VK-1.3

ucuucieHne (QyHKIUU
HECKOJIbKUX TEepEeMEH-
HBIX)

T epeHIMpoBaHNs O OTHOIIEHUIO K (DYHKIUSM HECKOJIBKHUX IE€pEeMEH-
HbIX). JuddepenupyeMocts GyHKIUI MHOTUX nepeMeHHbIX. uddepeniu-
as1. ['eoMeTpudecKuii CMBICI YaCTHBIX MPOM3BOAHBIX U U depeHuana.




Oxempemym  pyHk-
yuu MHOSUX nepe-
MEHHBIX

IlonsTHE JTOKAIBLHOTO OKCTpEMYyMa (bYHKI_[I/II/I HECKOJIBKHX IIECPEMCHHBIX. He-
06XOI[I/IMBIC N JOCTAaTOYHBIC YCIOBHA. Cnyqaﬁ JABYX INEPEMCHHBIX. Brrancae-
HHUEC MMPOU3BOJHBIX HEABHO 3aJaHHBIX (byHKHHI;'I

Kpammnwvie
epanbvl

UuHme-

JIBOliHBIE MHTETPAJIBI IO MPSMOYTOJIBLHON U MPOU3BOJILHOM IIIOCKOM 001acTH.
Brrancnenue miuomaaei miockux (GUryp ¢ MOMOINBIO JBOHHOTO WHTETpala.
Jlexust — 0OCyKaeHuUE.

6. Cooeporcanue npakmuuecKkux 3aHAmMUI
I]ens - pazBuTHE TTO3HABATENBHBIX CIIOCOOHOCTEH, CAMOCTOSITEIFHOCTH MBIIIUICHHUS M TBOPYECKON aKTHBHOCTH CTYJECHTOB; yIIIyOJIeHUE, pacIiupeHHe,
JIeTaTM3UPOBAHNE 3HAHW, TOJYYCHHBIX Ha JICKIIMK B 0000IIEHHON (opMe, U COICHCTBHIE BEIPAOOTKE HABBIKOB MPO(ECCHOHATLHON AEITEITbHOCTH.

Ne | Pazges AMCUMIIMHBI Yacel | Tema npaktuye- | Kparkoe copep:kanue dopmu-
n/ CKOI'0 3aHsI- pyemble
n THsI/ceMHUHApa KOMIIe-
J1a0DOpPaTOpPHOTo TeHIIUHN
NPAKTHKYMAa
1 | Jluneiinast u BekTopHas | 12 Onepayuu Hao | ApudmeTnueckrue onepalnuy HaJ MaTpullaMHu. Y MHOXKeHHe marpull. Beruunc- | VK-1.1,
anreOpa  (ompexnenure- onpedenumensmuy u | JIEHUE OTIPENENUTENCH pa3IMuHbIX NOPSAAKOB. Mcnons3oBanue cBoicTB ompe- | VK-1.2,
JIA, MATPHULBI, PEUICHUE mampuyamu nenurener (Pabora B MaybIX rpynmax ¢ mpuMEHEHHEM MareMarudeckux ma- | VK-1.3
CUCTEM JIMHENHBIX keToB). Haxoxxienne MuUHOpPOB U anredpandeckux nonoiaHeHuil. Haxoxaenue
YpaBHEHUH, JIEUCTBUSA oOpatHol MaTpuibl. [IpuBeeHre MaTpuUIlbl K CTylIeHYaTOMy BUAY. Brruucie-
HaJl BEKTOpaMH) HUe paHra Matpuibl. Haxoxx1ieHue cOOCTBEHHBIX 3HAUEHUH MaTpHIL.
Cucmemvr  nuneu- | PemeHre TUHEHHONW CUCTEMBI ¢ IOMOIIbIO OOPATHON MaTpUIbl U 1O (OpMY-
Hoix  aneeopauue- | nam Kpamepa, meronom ["aycca. Pemienne oqHOPOAHBIX CHCTEM ypaBHEHHIA.
CKUX YPAaBHEeHUU Haxoxnenue ¢pyHnameHTanbHol cucteMsl pemieHuil. (Pabora B ManbIx rpyi-

nax ¢ MpUMEHEHHEeM MaTemaTHueckux mnaketoB Juisi permienus CJIAY.) Bei-
MOJIHEHUE pacyeTHO-TpapuuecKoi paboThI.

Bexmopuas anceo-
pa

JIunelinbie orncpanr HaJl BCKTOpaMHU. Pemienue 3agay Ha HaXxOXIEHHUE CKa-
JIAPHOro MpPOU3BCACHUA BCKTOPOB, BCKTOPHOTO W CMCIIAHHOI'O IPOU3BEAC-
HUH. HpI/IMCHeHI/IC BCKTOPOB K MPAKTUYCCKHUM 3aJladaM. (Pa60Ta B IIapax: Imo
TOTOBOMY TCOPECTUICCKOMY MATCpHaIy COCTABUTH KOHCHCKT).




Amnanutuueckass  reo- | 16/ Ipsmvie nunuu ua | Pemenue 3ajlad Ha COCTABJIICHWE PA3JIMYHBIX yYpaBHEHHMHM mpsaMol JuHuu Ha | VK-1.1,
METpHs. nI0CcKOCmU wiockocTH. HaxoxkieHne TOUKH mepecedeHus MpsSMBbIX, yriia MexXIy npsmel- | VK-1.2,
MHU. VK-1.3
Kpusvie emopoeo | 3amaun Ha onpenielieHne BUIa U pacronoxkeHus: KpuBoil. [locTpoeHne kpuBbIx
nopsoka BTOporo nopsaka. (IlonroroBka u 3amura CTyJeHTaMH MOATOTOBIEHHBIX ITpe-
3€HTAlUN C MPAKTUYECKUM IPHJIOKEHUEM KPHUBBIX BTOPOro mopsaka. Bzau-
MOOIIEHMBAHHUE MTOITOTOBJICHHBIX MPOEKTOB).
IInockocmv 6 npo- | VccnegoBanue oOIIero ypaBHEHHUS IUIOCKOCTU. 3ajaud Ha COCTaBIICHUE
cmpancmee. ypaBHEHUs MIockocTd. CXeMaTHYHOU MOCTpOeHue IMIocKocTu. Haxoxaenue
yria Mexay IocKocTs M. OnpeeneHrue B3auMHOTO PacIOI0KEHHS MI0CKO-
cTeil B mpocTpaHcTBe. HaxoxaeHne paccTosHUS OT TOYKH JI0 MIIOCKOCTH.
CocraBieHre KaHOHMYECKOTO M MMapaMeTpUYeCKOro YpaBHEHHS MPSMOUM B
Ilpamas 1nuHus 6 | MIPOCTPAHCTBE, MEPEXO] OT OOLIEr0 ypaBHEHUS! K KAHOHUYECKOMY U MapaMeT-
npocmpancmee pudeckoMy. Onpenenenre B3auMHOTO pacloioKeHUs ABYX MpsMbIX. Haxox-
JEHUE yria Mexay AByMs NpsMbiMU. OmpeneseHre B3aHMHOIO PacoioxKe-
HUE MPAMOHN U MJIOCKOCTH, HAXOXKJICHHUE yIiia MEXAY MPsMOM U IIOCKOCTBIO.
KonTponbHas pabora.
KommiekcHbie uncna 2 Komnnekchvle uuc- | Apudmernueckue omepandyd HajJ KOMIUIGKCHBIMH 4YHcIaMu B paznuuHoil | VK-1.1,
aa dopme. Ilepexon u3 onHoOM (GopMbl KOMILIEKCHOTO uucia B apyryro. Kom- | VK-1.2,
MJIEKCHAS TUTIOCKOCTb. VK-1.3
Marematuueckuii aHa- | 4 Teopus npedenos Pemenue 3amau Ha BBIUMCIEHHE TPEIEIIOB, pacKpbIiTUEe HeonpeaeneHHocren | VK-1.1,
nu3 (TEOpHs MPEJIeIIOB) [%], [z], [co—0], [17], [0-0]. 3ameuarenbubie mpeaesbl. 3ameHa 6ecko- gﬁjg’
HEYHO MAJTBIX SKBHUBAJICHTHBIMH.
Marematnyeckuii  aHa- | 12 IIpoussoonas u | Beranciienne mpou3BOMHOW MO ompeneieHuto. Tabnuma npou3BoaHbX. Boel- | VK-1.1,
i3 (muddepeHnmnannb- ougpepenyuan YHUCJICHUE TTPOU3BOJIHBIX OCHOBHBIX 3JieMeHTapHbIX (pyHkiunid. (Opranmsamus | VK-1.2,
HOE ucuMcieHue (QyHk- dyHrkyuu 00HOU | 00yJaroIell ayuTOPHOUW CaMOCTOATENBbHOW padoThl). Haxoxnenune mudde- | VK-1.3
AN OTHOM MTEPEMEHHOMN nepemeHHou. pennnana Qyuknuu. HaxokneHwe ypaBHEHHsS KacaTebHOW W HOPMalIM K

U €r0 MPUIIOKEHUS)

rpaduky QyHknuu. 3agaun Ha GU3HMIECKUN CMBICT MPOU3BOIHOM. [Ipon3BoI-
Has CyMMBI, Pa3HOCTH, POU3BeAeHUs U YacTHOro pynkmuii. [IponsBonHas u




nuddepenmman cioxHor GyHkuun. Jlorapudgmudeckas mporu3BOIHAs, TIPOU3-
BOJIHAsI CTENIEHHO-TIOKa3aTenbHOl pyHkimu. [Iponssonusie u nuddepenima-
JIbI BBICIIHX TTOPSITKOB.

OcHogHvle meope-
Moul Ougpepernyu-
AnbHO20  UCHUCTe-
HUS U UX NPUNOdice-
HUS.

[MpaBuio Jlomwurans, (ciyuait 0/0, cioydaii oo/co). MccnenoBanue QyHKIHNA |
MOCTPOCHHUSI TPaUKOB.

Maremarnuecknii aHa- | 12 Heonpeoenennuiii [TonsTue nepBooOpa3Hoil U HeompeneneHHoro nurerpana. OcHoBHble cBoil- | VK-1.1,
au3 (MHTErpajbHOE HC- unmezpar CTBa HEOMpeeNeHHoro uurerpana. Tabmuisl uaterpanos. [Ipuemsr unrerpu- | VK-1.2,
qucleHue QyHKIUNA oJi- pOBaHMsI: 3aMeHa MepeMEHHOH, popmyna unTerpupoBanus no yactaMm. llons- | VK-1.3
HOM MepeMeHHOM ) THE 00 MHTETPUPOBAHUH PALIMOHAIBHBIX Apo0OeH, MPOCTEHIINX UPPALUOHAb-
HBIX (DYHKIIM, IPOCTEHIINX TPAHCUEHACHTHBIX (PYHKIUH.
Onpeoenennbiii Omnpenenenust uHTerpana. CpolicTBa MHTerpupyembix GyHKIuil u ompexae- | VK-1.1,
uHmezpan u e2o | IGHHOTO WMHTerpaia. TeopeMa o cyiiecTBoBaHMM MepBooOpa3Hoil. OcHoBHas | VK-1.2,
NPUTLOJHCEHUSL. dbopmyna uHTerpanbHoro wucuucienus. dopmyna 3amensl nepemeHHod B | VK-1.3
ornpeneneHHoM uHTerpane. Gopmyna UHTErpupoBaHus Mo yactaM. [Ipunoxe-
HUS OIpeJesieHHOro uHTerpana. MHrerpanbHas teopema o cpegHeM. Berumc-
JIeHHE TUIOIIA N KPUBOJIMHEHHOW Tpanenuu B JeKapTOBbIX, B MOJISIPHBIX KO-
opAMHaTax. Beruncnenue anuHbl Ayru KpuBoi. [loHATHE O HECOOCTBEHHBIX
uHTerpaiax. AGCONIOTHO M YCIOBHO cXojsIuecss uHTerpaisl. KoHTpoabHas
pabora.
Marematnueckuit ana- | 12 @ynxyuu neckonv- | [lonarne QyHKIMM HECKONbKUX nepeMeHHbIX. I'paduk ¢ynkumu. Yactueie | VK-1.1,
m3  (auddepeHnnans- KUX NepeMeHHbIX. IPOM3BOJIHBIE MEPBOTO M BTOporo nopsaakos. Huddepenunpyemocts dynk- | VK-1.2,
HO€ M HUHTErpajbHOe it MHOrux nepemeHHbiX. Juddepenunan. I'eomerpuueckuit cmobicn vact- | VK-1.3
UCUUCIIEHUE  (YHKUIUHU HBIX NPOU3BOAHBIX U Auddepennnana. [IpousBogHas

HECKOJIbKMX  IepEeMeH-
HBIX)

Oxcmpemym  yHk-
yuu MHO2UX nepe-
MEHHBIX

IlonsaTHE TOKAIBLHOTO 9KCTpEMyMa (I)YHKI_II/II/I HCCKOJIBKHUX NCPECMCHHBIX. He-
06XOIII/IMBIC U JOCTATOYHBIC YCJIIOBUA. Cﬂyqaﬁ ABYX NCPECMCHHBIX. Brruncie-
HHUC MPOU3BOJHBIX HCIBHO 3a/IaHHBIX (byHKI_II/II\/'I

Kpamnuvie
2panvi.

uHme-

JIBoliHBIE HHTETPAJIBI IO MPSAMOYTOJIBLHON U MPOU3BOJILHOM MIIOCKOM 001acTH.
Beruucnenue miomazaei miockux ¢GUryp ¢ moMOIIbI0 JBOMHOIO HMHTErpaja.
[Tpumenenue cxem Ha mpakTuke. PacueTHo-rpaduueckas padora.
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7. Codepycanue nadopamophuulx 3auamuil (He nPedycCMompeHo y4eoHbIM NiaHoM)

8. Camocmosamenvuas paboma daxanaepa

Ne | Pazgen nucuuniannael | Yacel ®opma CPC dopmu-

n/n pyemblie
KoMIle-
TeHU MU

1 Jluneiinas u Bektop- | 16 -TIOJIFOTOBKA K MPAKTHYECKUM 3aHITHIM; VK-1.1,
Has anrebpa (ompene- -TIOJIFOTOBKA K BBHITTOJTHEHUIO KOHTPOJIBHOU VK-1.2,
JINTENN, MaTpHIIbI, paboTHI; VK-1.3
pellleHrne CHCTeM JId- -BBINIOJIHEHUE JOMAIIHUX 33JJaHUM;

HEHHBIX ypaBHEHUH, -paboTa ¢ KOHCIIEKTaMH JIeKIUH, TOTOTHU-

NEUCTBUSL HAJ BEKTO- TEJIbHOU JINTEPATYPO;

pamu) - BBINTOJIHEHUE pacueTHO-Tpaduueckoi padbo-
THI,

2 AHammutnyeckas reo- | 16 -IOATOTOBKA K MPAKTHYECKUM 3aHSITHUSM; VK-1.1,

METpHsL. -IIOATOTOBKA U BBIIIOJHEHHE KOHTPOJIIbHOU VK-1.2,
paboTHI; VK-1.3
-IOATOTOBKA MPE3EHTALIHI;
-BBITNIOJIHEHUE JTOMAIIIHUX 3a1aHU;
-paboTa ¢ KOHCTIEKTaMH JIEKIIUH, TOTIOJIHH-
TEJIbHOM JINTEPATypoOii;

3 Maremarnueckuit 16 -IIOJATOTOBKA K MPAKTHYECKUM 3aHATUAIM; VK-1.1,
aHanu3 (Teopus Tpe- - MOJITOTOBKA M BBIMIOJHEHNWE KOHTPOJIBHOU VK-1.2,
JICJIOB) paboTHI; VK-1.3

-BBITIOJTHEHUE JIOMAIITHUX 3a/TaHU;
-paboTa ¢ KOHCTIEKTaMHU JIEKIIUH, TOTIOJTHH-
TEJILHOM JINTEPATYPOIl.

4 Kommiekcubie uncna) | 16 -IOATOTOBKA K MPAKTHYECKUM 3aHSITHUSM; VK-1.1,
-BBITIOJTHEHNE JOMAIITHUX 3aIaHUH; VK-1.2,
-paboTa ¢ KOHCIIEKTaMH JieKIui, gomonau- | VK-1.3
TEJILHOM JINTEPATYPOIl.

5 MaremaTndeckui 10 -IOATOTOBKA K MPAKTHYECKUM 3aHITHUSAM; VK-1.1,
ananu3  (nuddepen- -BBITIOJTHEHUE JIOMAIITHUX 3aTaHU; VK-1.2,
MHAJILHOE NCUHCIICHHE -paboTa ¢ KOHCTIEKTaMHU JIEKIIUH, TOTIOJTHH- VK-1.3
Y €ro MPHUJIOKCHUS TEJIHLHOM JINTEPATypOil.

6 MaremaTnaeckui 10 -IOATOTOBKA K MPAKTHYECKUM 3aHITHUSM; VK-1.1,
aHanu3  (MHTETpab- - IOATOTOBKA U BBITIOJTHEHHE KOHTPOJIbHON VK-1.2,
HOE WCYHCIICHHE paboTHI; VK-1.3
GbyHKIMM ONHOW TIe- -BBIIIOJTHEHHE JOMAITHUX 3aJIaHMHI;

PEMEHHOI) -paboTa ¢ KOHCTIEKTaMH JIEKIIHH, TOTIOJTHH-
TEJILHOM JINTEPATYPOIl.

7 MaremaTnaeckui 6 -IOATOTOBKA K MPAKTHYECKUM 3aHITHUSM; VK-1.1,
anamu3  (nuddepen- -BBITIOJTHEHUE JIOMAITHUX 3aTaHUH; VK-1.2,
AaTbHOE W HHTe- -BBINTOJIHEHUE pacyeTHO-Tpadudeckoii pado- | VK-1.3

rpajbHOE HCYHCIIEHUE
(GYHKIMI HECKOJIbKUX
TIEPEMEHHBIX )

THI,
-paboTa ¢ KOHCHIEKTAaMHU JICKIIUH, TOTIOJHH-
TEJILHOM JINTEPATYPOil.

90




8.1 Konmpons camocmoamenvHoil padoomot

Tembl, BLIHOCHMbIE HA
CaMOCTOSITEJILHYIO pa-
ooty

Yacobl
(0)

®opma KCP

dopmMupyemblie
KOMIIeTeHIUH

JIuneiinas
(ompenenurenu, MarpH-
Ibl, pEUICHHE CHUCTEM
JUHEHWHBIX YPaBHEHUN)

anrebpa

81

IIposepka PT'P

VK-1.1, VK-1.2, YK-1.3

MaTteMaTHYeCKUN aHaAIN3
(muddepennmansHoe U
WHTETPAJIbHOE HCYHCIIC-
HUe (QYHKIUA HECKOJIb-

KHX MEPEMEHHbIX)

63

IIposepka PT'P

VK-1.1, VK-1.2, YK-1.3

9. Hcnonv3oeanue peiimunzo60il cucmemsl OYeHKU 3HAHUIL.

Ilepeuens oyenounvix cpeocme no oucyuniune (Mooyiio)

1 cemecmp
Ouyenounvie cpeocmea Kon-60 Min, 6arnoe Max, 6annoe
(bazoeuwlit yposens) O (nosviuiennslii yposens) O
Pacuemno-zpagpuuecxas paboma 1 10/- 15/-
Koumpoawvnas paboma 1 10/ 15/
Texkywjuit Konmpo.no
Ilocewgaemocmo - 8// 10//
Paboma na npakmuueckux 3amns- - 5/ 15/1
musx
Camocmosmenvnas paboma - 3/l 5//
IKzamen 1 24 40
Hmozo: 60 100
2 cemecmp
Ouenounsvle cpeocmaa Kon-60 Min, oannoe Max, éannoe
(6a3zoeuviit yposens) O, (nosviuiennslit ypogsens) O,

0-3 0-3
Pacuemno-zpagpuueckas paboma 1 10/- 15/-
Koumponvnasn pavoma 1 10// 15//
Texywjuii Konmponb
ITocewaemocmep - 8// 10//
Paboma na npakmuueckux 3ans- - 5/1 15/1
musx
Camocmosmenvnas paboma - 3/ 5/1
IK3amen 1 24 40
Hmozo: 60 100
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Peiimunz no oucyunaune 1 cemecmp (ounoe)

Ne Texkymuii konTpoab (Max 30 6a,110B) bannbl
1. | Iocemenue Beex aekiuii (9 gexmmii x 0,56 = 5) Max 5 GaioB
2. | IIpucyrcTBre Ha BcexX mpakTUyeckux 3aHATUsAX (18 mp. x 0,28 Max 5 6amioB
= 5)
3. | OuenuBanue pabOThl HA MPAKTHYECKUX 3aHATHUAX (paboTa y 1- 15 GammoB
nocku g0 0,35 Gaia, camMoCTOSITEIbHOE pElIeHUE 3a1ad Ha
3anstuu 10 0,35 Ganna, akTUBHOCTh Ha 3aHSTHM, OTBETHI Ha
BOIIPOCHI MO TeMe, KOMMEHTapuu penieHHbIx 3agad no 0,17.
Hroro Ha ogrom 3ansatuu 10 0,72 6ammos x 18 mp. = 13 Gan-
JI0B + 710 2 6aJJI0B 3a MPE3CHTAIIUIO).
4. | OueHHBaHHE CAMOCTOATCIILHONW pabOThl (BBIIOJIHEHHE JI0- 1- 5 SamoB

MallHUX 3aJaHuil 10 2,5, Haaudue KOHCIIEKTOB JICKIIUH, HX
oopmienue 10 2,5).

OnepaTuBHbIii KOHTPOJIb (KOHTpPOJILHAs padoTa — 1 3a cemectp, PI'P — 1 3a cemecTp)

(max 15x2=30 6a/1;10B)

Orenka banasr
5 12-15
4 8-11
3 4-7
2 0-3
9K3aMeH Max 40 6a1;10B
PelTUHT MO JUCHUIIJINHE
Hrorosas cymma 0aiioB ¢ yueTOM YCIIEUTHOM Ornenka
MIPOMEKYTOUYHOM aTTeCTAINH
86 —100 5 (0TAM4HO)
74 — 85 4 (xopor1o)
60 — 73 3 (ynoBier)
0-59 2 (He yJOBIIET)

PeiiTHHT Mo qucuumInHe 2 cemecTp (04HOE)

Ne Texymmii koHTpoJb (Max 30 6a110B) basnbl
1. | ITocemenue Becex jekmmii (18 mex x 0,28 = 5) / (9 nek- Max 5 6annoB
it X 0,6 =5)
2. | [IpucyrcTBue Ha Bcex mpakTHdeckux 3aHatusx (18 mp. Max 5 6amioB
x 0,28 =5).
3. | OnenuBanue pabOThHl HA MPAKTUUYECKUX 3aHATHUAX (pa- 1- 12 6amnoB
6ota y gocku 1o 0,28 6amia, caMoCTOSITENILHOE pellie-
HHE 3a1a4 Ha 3aHgTuu 10 0,28 Oamna, akTUBHOCTh Ha
3aHSTHH, OTBETHI HA BOIPOCHI MO0 TeMe, KOMMEHTapuu
pemieHHbIX 3a1a4 10 0,15. IiToro Ha 0JHOM 3aHITHH JI0
0,67 6anna x 18 np. = 12 6amnoB).
4. | OuleHUBaHUE CaAMOCTOSITENbHON pabOThI (BHITOTHEHHE 1- 8 6ammoB

JIOMAalIHUX 33aJaHuil 0 4, HaJu4Yhe KOHCIECKTOB JICK-
1MiA, ux odopmieHue 1o 4).
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OnepaTuBHBIN KOHTPOJIb (KOHTPOJIbHasE padoTa — 1 3a cemectp, PI'P — 1 3a cemecTtp)
(max 15x2= 30 6aJii10B)

OneHka banasr
5 11-15
4 6-10
3 1-5
2 0
9K3aMeH Max 40 6ana0B

PeliTHHT IO JUCHUIIJINHE

Hrorosas cymma 0aiyioB ¢ yueTOM YCIIEUTHOM
MIPOMEXKYTOYHOM aTTeCTalluu

OneHka

86 —100 5 (OTIMYHO)
74 — 85 4 (xopor11o)
60— 73 3 (ynoBier)
0-59 2 (He yJOBIIET)

10. Ouenounvie cpeocmea 011 mexKyuieco KOHmMPOAA yCREBAeMOCH U, RPOMENCYMOYHOU amm e-

cmayuu no umozam 0C60eHuA 0ucuunﬂunbt

OI.ICHO‘IHBIG cpeacTBa s IMPOBEACHHUA TCKYILICTO KOHTPOJIA YCIICBAEMOCTH, HpOMe)KYTOQHOﬁ aTTe-
cTalmu o6yqa10mﬂxc;1 U1 UTOTOBOH (rOCYﬂapCTBeHHOﬁ I/ITOFOBOI>'I) aTTeCTalinuu pa3p36aTLIBa10Tc;1
COTJIaCHO MOJ0kKeHUI0 0 DOoHIaX OIEHOYHBIX CpCACTB, paCCMATPUBAIOTCA KaK COCTaBHAA YaCThb pa-
Ooueit nporpaMmsl 1 O(l)OpMJ'IHI-OTCSI OTACJIbHBIM JOKYMCHTOM.

11. Hugpopmayuonno-memoouueckoe obecneyenue OUCUUnNIUHb

11.1 Ocnosnas numepamypa

HpI/I N3YUYCHHUU NUCHUILIAHBL Mamemamuka B KadeCTBE OCHOBHBIX MCTOYHHUKOB I/IH(l)OpMa—
U PCKOMCHAYCTCA HMCII0JIB30BATH CICAYIOUIYIO JIUTCPATYPY.

OcHoBHBIC HCTOYHHKH MH(pOpMaLun

Koa-Bo 3Kks3.

1.Boiciias MaTemaTHka [ DJIeKTpOHHBIN pecyp] :
yuebnuk / B.C. Hlunaues. - M.: HUL] UTHOPA-M,
2015. - 479 c.- Pexxum nocryma:
http://znanium.com/bookread2.php?book=469720,
o napodto.- 9bC «Znaniumy.

OBC «Znanium» 3BC «Znaniumy
http://znanium.com/bookread2.php?book=375844,
Joctym ¢ m1060# TOYKH UHTEPHET MOCTE PEru-
ctpauuu IP-agpeca HXTU

2. lanmnos, FO.M. MaremaTuka [ DneKTpOHHBIN
pecypc]: yuebnoe mocobue / KO.M. [lanmnos, H.B.
Hukonosa, C.H. Hypuesa; ITox pen. JI.H. Kyp-
oenko, I'.A. HukonoBoii. - M.: HUL] UHOPA-M,
2016. - 496 c.- Pexxum nocryna:
http://znanium.com/bookread2.php?book=539549.-
9BC «Znaniumy» I'pud

OBC «Znanium»
http://znanium.com/bookread2.php?book=375844,
Joctym ¢ m1060# TOYKH UHTEPHET MOCTE PEru-
crpanuu IP-agpeca HXTU

3.lIunauves B.C. 3agaunuk 1o BbICIIEH MaTEMaTHU-
Ke [ DIeKTpoHHBIH pecypce] : yueOHoe mocodue /
B.C. llunaues. - 10-e u3x., crep. - M.: HUL] H-
OPA-M, 2016. - 304 c. — Pexxum gocryna:

9BC «Znaniumy»
http://znanium.com/bookread2.php?book=375844,
Joctyn ¢ 11000 TOUKM UHTEPHET MOCTE PETH-
crpauuu IP-agpeca HXTU
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http://znanium.com/bookread2.php?book=375844
http://znanium.com/bookread2.php?book=375844
http://znanium.com/bookread2.php?book=375844

http://znanium.com/bookread2.php?book=540488,
1o napo:to.- 9bC «Znanium» ['pud

11.2 lonoJIHUTEILHASN JIUTEPATYypPa

B xauecTBe AOIMOJTHUTEJbHBIX HCTOYHHUKOB I/IH(l)OpMaIl](II/I PEKOMEHAYETCH UCITOJIb30BATH CJIe-

AYIOIIYIO JINTEPATYPY:

JlonosiHUTE/IbHBbIE HCTOYHUKH HHGOpManu

KoJs-Bo 3Kk3.

1.ITannesa, E.}O. DieMeHTH MaTeEMaTHYECKOT'O aHAIN3A.
Huddepennmanbabie ypaBHEHUS, pAIbL: ydeOHOE TocoOue
E.1O. ITanuesa, 1.1. Knemnuna.-CII06.: CBoe n3marens-
¢1B0,2015.-94 c. 8 9K3.

10 sk3. Ha Kadenpe
8 7Kk3. B (hoHe OMbI.0TI

2.1llemenoBa, O.B. PykoBoACTBO K CaMOCTOATEILHOMY pelle-
HUIO 33]1a4 110 AaHAJTUTHYECKON T€OMETPUH Ha IIOCKOCTH :
yue0. mocobue / O.B. [llemenona, T.I'. MakyceBa, JI.B. bake-
eBa.- Cn0. : Coe m3garenscTBo, 2015.- 150 c. I'pud

15 9K3. Ha Kadenpe
9 5k3. B hoHae 6ubI.0TI

3.AnaitueBa, JI.A. KpaTHbie unTerpaisl: yueOHoe mocodue / 91 IK3.
HXTUH; JI.A.Anaiiuesa, JI.E.IllyBanoBa. - Huxxnekamck:

HXTWN,2014. - 72 c.

4.AmnaiiueBa, JI.A. Teopus mosis u BEKTOPHBII aHAIU3: yueo- 19 k3.

Hoe nocobue/ HXTU; JI.A.Anaiiuesa, JI.E.IllyBanosa.-
Hwmxnaexkamck:HXTH,2015.-118 c.

5. lllemenosa, O.B., MakyceBa, T.I'. Jluneiinas anre6pa:
npaktukym / O.B. lllemenoBa, T.I'. MakyceBa. — HuxHe-
kamck: HXTU ®TI'BOY BIIO «kKHUTVY», 2015. — 103 c.

18 7k3. Ha Kadenpe
22 5k3. B (hoHae OuOI.0TH

6. Amaituea, JILA. Maremaruyeckasi CTaTUCTHKA B IPHUMe-
pax ¥ 3ajadax: yuebHoe nocooue / JI.A. Anaituena, JL.E. Illy-
Banona - Hmxuexkamck: HXTU ®I'bOY BO «KHUTVY »,
2017.—-101 c.

42 5k3. Ha Kadeape

B ToM uncie yueOHUKY, yueOHbIe TOcoOus, yueOHO-METoInYecKHe oco0us, yueOHo-
METOJIMYECKHE YKa3aHHsl, MOHOTpa(uu, MPaKTUKyMBbI, TEKCTHI JIEKIHI, COOPHUKU KOH(EPEHIINH.

11.3 Dnekmponnsvie ucmounuku uHpopmayuu

HpI/I HU3YUCHUHN OUCHUIINHBL Mamemamuxka WCHOIb30BaHUE QJICKTPOHHBIX HMCTOYHUKOB

UHpOpMaLUU:

denepanbhblil mopran «Poccuiickoe odpazoBanuey hitp://www.edu.ru/

deepanbHbIi EHTP HHPOPMAIIMOHHO- 00pa30oBaTelibHBIX pecypcos http://fcior.edu.ru/

WNndopmanronHas «Enunoe

http://window.edu.ru/

CHCTEMA OKHO  I0CTyIa

K 00pa3oBaTelIbHBIM pecypcamy»

http://elibrary.ru/ Kpynueiimmii poccuiickuii nH()OpMAIMOHHBIN MTOpTaN B 00JaCTH HAYKH, TEXHO-
JIOTMM, MEAULIMHBI U 00pa3oBaHus, coaepxaniuil pedeparsl 1 MoaHbIE TEKCTH Oonee 14 MilH Hayy-

HBIX cTaTei u myonukarnuii  http://elibrary.ru/

11.4 Cospemennvie npogpeccuonanvhvie 6azvt OAHHBIX U UHPOPMAYUOHHBIE CRPABOUHBIE CU-

cmemeal.

OOmepoccuiickmii MaTeMaTu4ecKuii mopran (MH(popMamonHas cucrema) - http://www.mathnet.ru/

Mathcad-cnpaBouynuk o BBICIIICH
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

MaTEMAaTHUKEC -

15



http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwww.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=a728c4f9694b59c44782e1ff47e42319&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Ffcior.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=6f9c7be092b1cfde8a4840b5791a197d&keyno=1
http://clck.yandex.ru/redir/dv/*data=url%3Dhttp%253A%252F%252Fwindow.edu.ru%252F%26ts%3D1454397267%26uid%3D3371380151454394572&sign=976d197276e705dbccbfc2ff8bc80068&keyno=1
http://elibrary.ru/
http://www.mathnet.ru/
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

CorjacoBano:

3aB. oTIEIOM

1o OMOINOTEYHOMY

00CITy)KUBaHHIO

B.4. Tapacosa

12. Mamepuanvno-mexnuueckoe obecnevenue OUCYUNIAUHBL (MOOYIA).
B kadecTBe MaTepHalbHO-TEXHUYECKOTO OOECIEeUeHHUs AUCHUIUINHBI Mamemamuka WC-

IMOJIb3YIOTCA:

MyJIbTUMEIUHHbBIE CPEICTBA - HOYTOYK;
JEMOHCTpPALIMOHHbBIE TPUOOPBI — JOCKA, IKpaH, IPOEKTOP;

IIpu HCO6XO,I[I/IMOCTI/I — CpCACTBA MOHUTOPHHTIA.

dopma uzyue- Ayauropum MarepuajibHO-TeXHUYeCKoe oDecte-
HHSI MaTepHuaJa yeHue
Jlexkniuu Aynuropus CTOJIBI, CKaMBH.

JUTSL IPOBE/ICHUS JIEKIIMOHHBIX
3anatuii (aya. 319);

ayJIUTOPUS JIJISl IPOBEICHHUS
MPAKTUYECKUX 3aHATUH (ayn.327)

HaGop yueOHO-HAriIsAHBIX TOCOOMIA:
yu4eOHHKU U y4ueOHbIe mocoOus; crpa-
BOYHBIC MaTepHaIIbl; COOPHUKH 33]1a4 U
3aganuii. TCO: nmpoekImoHHoe 06opy-
nosanue (aya. 319, 327), konouku (ay.
319), ycunutens (aya. 319); mukpodon
(ayn. 319)

[TpakTiueckue KomneroTepHbie Kiacchl Crobl, CKaMbH.
3aHATHUS (ayn.320); HaGop yueOHO-HArisAHBIX TOCOOMIA:
y4eOHHKU U y4eOHBIe TOcoOus; crpa-
ayIUTOPHS TSl IPOBEICHHUS BOYHBIE MaTepuaibl; COOPHUKH 3a7a4d U
npakTHdeckux 3anatuid (aya.327, | 3aganmit. TCO: xommbrioTepsl (aya.
332, 325) 320), moHOO0KHM (aym. 325), MPOeKIH-
oHHOe obopynoBanue (aya. 320, 327)
IIporpammHoe o0ecnieyeHue:
Windows7, MicrosoftOffice 2007, Am-
TUBUPYC
Kacnepckoro, Visual Studio 2010.
(ayn.320)
CamocrosrenbHas | KabuHer a1 caMocTosITeIbHON Crounbl, CKaMbH, CTYJIbSI.
pabota pabotsl (aya.320) HaGop yueOHO-HarmsAHBIX TOCOOMIA:

y4yeOHUKH U yueOHble MOcoOMs; crpa-
BOUHBIE MaTepuallbl; COOPHUKH 3a/1a4 U
3aJJaHUH, CTEHbl C WHIAUBHyaTbHBIMU
3aJJaHUSAMU JJISI CaMOCTOSITETIbHOU pa-
6otbl, TCO: mepcoHa’bHBIE KOMIIbIO-
Tepbl C HEOOXOJIUMBIM O0ECIeUeHUEM;
9KpaH Ha TPEHOre; MPOEKIIMOHHOE 000-
pynoBaHue (IPOEKTOP+IKpaH).
IIporpamMmmHuoe obecnieueHune:
Windows7, MicrosoftOffice 2007, Asr-
TUBUPYC Kacnepcko-
ro, Visual Studio 2010.
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13. Oopazosamenvnvie mexnonozuu

B mporecce npoBeneHus ayAMTOPHBIX 3aHATHI MPUMEHSIOTCS CIEAYIOINE 00pa30BaTelib-
HBIE TEXHOJIOTUU 00y4eHHS (B MHTEPAKTUBHBIX (hopMax):

Tema

Bun 3anartus

WuTepakTuBHas popma

Yacel
O

Matpuiisl 1 oneparuu Haj
HUMH

Jlexknus

Jleknusa-nipe3enTanus

2

Onpenenutenn U UX CBOM-
cTBa.

[IpakTrueckoe

PabGora B MmanmbIx Tpymnmax c
NPUMEHEHUEM MaTeMaTH4e-
CKUX TTaKeTOB.

Pentenne cucteM JIMHEUHEBIX
anredpanvyecknux ypaBHEHUN

[IpakTrueckoe

PabGora B MmanmbIx Tpymnmax c
NPUMEHEHUEM MaTeMaTH4e-
CKHUX TaKeTOB I pPEeLICHUS
CJIAY.

KpuBsie BTOpOro nopsaka

IIpakTnueckoe

IloaroroBka ™ 3amura CTy-
JCHTaMH IIOATrOTOBJICHHBIX
npe:«:eHTauHﬁ C IIpaKTH4YC-
CKUM IIPHIIOKCHHUECM KPHBLIX
BTOPOI'0 IIOpsAAKa. Bzaumo-
OLICHUBAHHUC HoAroToBJICH-
HBIX ITPOCKTOB.

DneMeHTbl BEKTOPHOU anreo-
ppl.  OCHOBHBIE  IOHATHS.
JleficTBHs Hal BEKTOPAMH.

Jlexums / TIpak-
THYECKOE 3aHsI-
THE.

Pabora B mapax: mo roroBomy
TEOPETUYECKOMY  MaTrepuaiy
COCTaBUTh KOHCIIEKT. Marte-
puall TpeACTaBlIeH B CIpa-
BOYHOM I1OCOOHMH «AHAJIMTH-
yeckash TeOMeTpusi B TaOlu-
nax u 3amgadax» T.I'. Makyce-
Boii, O.B. lllemenoBoii.

2+2

IInockocTts B IMPOCTPAHCTBC.

Jlexknus
/TIpakTHyeckoe
3aHSTHE

WnmroctpupoBanue — omnpene-
nenuil. Co3naroTcs aHUMHPO-
BaHHbIE CIIAii/Ibl, I71e Ha 9KpaH
IIOCJIEZI0BATENBHO BBIBOJATCS
O00BEKTHl M HAaJIHUCH, BbIJE-
JAI0TCS Ha 4YEepTeKE TOUYKU
OTpE3KH, YIJIbl. ITO IIOMOTaeT
IIPOMJUIIOCTPUPOBATh  U3yde-
HUE HOBOI'0 MaTepuaa, oKa-
3aTb MHTEPECHBIE IPUMEPBHI.
Janeme npeanaraercst o0y-
YalOIIUMCS CO3/1aTh PUCYHKHU
K PacCMOTPEHHBIM OIpEeeIIe-
HusAM. JIlekunoHHoe 3aHATHE C
IIPAKTUYECKUM TPOAOKEHHU-
EM.

2+2

[TonsiTre mpenena QyHKIUU.

Jlexknus

IIpesenranus c
UCIIOJIb30BAHUEM Pa3JIMYHBIX
BCIIOMOT'aTEJIbHBIX  CPEJICTB:
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TIOCKH, Y4eOHUKOB,
KOMITBIOTEPA C IMOCIICTYIOIUM
00CyXICHHEM
PacCMOTPEHHOI'0 MaTepuaa.

Brrancnenue IMPOU3BOJHBIX
OCHOBHBIX 3JICMEHTAPHBIX

(GYHKIIHN.

[IpakTrueckoe

Opranuzanus oOyJaromniei
ayTUTOPHOH  CaMOCTOSITCIIb-
HON pabotel. Psgom ¢ kax-
JIBIM 33JTaHUEM TIPEJICTABIICHBI
HE TOJBKO OTBETHI, HO U pe-
menus. [IpoBepss cBow pa-
00Ty, CTYIEHTHl BHUJST CBOU
OIIMOKH, TYT YK€ HCIPABISAIOT
ux. [loBbImaeTcss KOHIIEHTpa-
U BHUMaHUS, YIyd4IlIaeTcs
MMOHUMAaHHUE MaTepuaa.

[TonHoe uccienoBanue QPyHk-
[[UU ¥ TIOCTPOEHUE TPaUKOB.

Jlexuwms / mpak-
TUYECKOE 3aHATHE

KonnexktuBHoe o6cyxaeHue
ATANoOB HCCIeI0BaHUus (PyHK-
nuu. [ToBTOpEeHHE MIKOJIBHOTO
Kypca. CocTaBieHue MOITHOU
CXEMBI UCCIIEIOBAHHUSL.

2+2

HpI/IJ'IO)KeHI/IC OIIpEACIICHHOI'O
HHTCIrpaja.

IIpakTnueckoe

Jlaboparopnas paborta (crTy-
JCHTBI TOJ PYKOBOJCTBOM
npernoiaBaTelisi U 10 3apaHee
HAMECUCHHOMY IUIAHY BBIIOJI-
HSIOT ONpEJEICHHbIE MPAKTU-
YecKue 3a/laHusl 1O OIllpeje-
JCHUIO TUIOMIAAM  TUJIOCKHX
buryp ¢ uX TpeaBapUTENb-
HBIM TpaduueckuM u300pa-
JKEHHUEM).

YacTtHbie IMPONU3BOJHBIC IICP-
BOI'O 1 BTOPOT'O IMOPAAKOB.

Jlexmus / Ipak-
THYECKOE 3aHITHE

WHTepakTuBHASA JeKIUs (JIeK-
[US-TUAJIOT C MPOJIOJDKEHUEM
Ha MPaKTHYECKOM 3aHSTHH) —
00CyXJIeHHE CO CTYAECHTaMH
TaONMMIBI TPOU3BOAHBIX U
npaBui U depeHIupoBaHHs
[0 OTHOIICHHUIO K (PYHKIHSIM
HECKOJIbKUX MEPEMEHHBIX.

2+2

Kpatnbie unTerpais.

Jlexiusi/ipaKTUKa

Jlekius — oOCyX1eHuE o pe-
3ylbTaTaM KOTOPOW CTYHAEH-
TaM JaeTcs 3aJaHue COCTaB-
JEHUS JIOTUYECKOW  CXEMBI
pa3nena. B xoHIe nexiuu 06-
CYXIAIOTCSI Pa3IMYHbIC BapU-
aHTBHI MOTYYCHHBIX CXEM, BBI-
OuparoTcs camble JIydIlIue.
[IpumeHeHne  MOMyYEHHBIX
CXEM Ha IPAKTHKE.

2+2
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