MUHHCTEPCTBO HAYKH U BbIcLIero oopa3zoBanus Poccuiickon Penepanuu
denepasnbHOE rocylapCTBEHHOE O10/PKETHOE 06pa3oBaTe/ibHOe
y4pexJeHue BbIcLIero o6pa3oBaHus
«PA3AHCKHWU I'OCY JAPCTBEHHBIM PAJMOTEXHUYECKUM YHUBEPCUTET
WUMEHHU B.®. YTKUHA»

Pa3aHckuM cTaHKOCTpOUTEJIbHBIN KoJutemx PIPTY

PABOYA{ IMTPOT'PAMMA
y4e6HOU AU CIUMJIUHBI

EH.01 3JIEMEHTHI BBICIIEA MATEMATHKHU
CnenyasbHOCTD 09.02.07 UudpopmMaLMOHHbIE CUCTEMbI U IPOrPaMMHpPOBaHHE
KBanudukanus Pa3paboTuuk Be6 U MyJIbTUMEJUHMHBIX TPUJIOXKEHUU

BbBIITYCKHHU KA

®opma obyyeHuUs O4YHasi

Pazaunp 2024



PaccMOTpeHO ¥ peKOMEH0BAHO K YTBEPXKAEHUIO Ha 3aceZJaHUH LIMKJIOBOM KOMHUCCUHU
€CTeCTBEHHOHAY4YHbIX U MaTeMaTUYeCKUX AV CLUIIINH.

[IpoTokos Ne20 ot 07.05.2024
[Ipencenarens komuccuu besnoycosa U.M.



Pazpa6oTuuk: CamoitiioBa JI.B., npenogaBatenb PCCK «PTPTY »



COJIEPYKAHME

1 OBIIAfA XAPAKTEPUCTHUKA PABOYEN IPOTPAMMBI
YYEBHOH AN CHUIIJIMHBI

2 CTPYKTYPA U COJAEPXKAHME YYEBHOM AU CIIUIIIMHbI

3 YCJIOBUA PEAJIU3ALIMM YYEBHOH JUCIHUNIAHBI

4 KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEBHOM
JUCLUTINHBI

CTp.

11

13



1 OBLIAA XAPAKTEPHUCTHUKA FABOqEﬂ MPOTPAMMBI YYEBHOM
AUCHUIVIMHBI «3JIEMEHTbI BBICIHEUM MATEMATHUKHW»

1.1 MecTo Yy4YeOHOM AUCLUMIUIMHBI B CTPYKType 00pa3oBaTe/JIbHOM
NMporpaMmbl

Y4ebHaa JUCLMIIMHA «JJIeMEHTHI BbICIIEN MaTeMaTUKU» ABJISAETCA 003aTeIbHOU
4aCTbl0 MaTeMaTH4YeCKOro M OOILero ecTeCTBEeHHOHAy4YHOTOo LMKJa OCHOBHOM
obpa3oBaTesibHOM mporpaMMmbl B cooTBeTcTBUU ¢ PI'OC mo cneumanbHoctu 09.02.07
MHpopManMoHHbIE CUCTEMBI U TPOTPaMMUPOBaHHUeE.

YyebHast JAUCUUIIMHA «3JIEMEHTbl BBbICIHIEN

dbopMHpoBaHUEe OOIIMX KOMIETEHUUM 1o BceM BuAaM jedaresbHoctd PrOC mo

MaTeMaTHKH» 00ecrneYyuBaeT

cneuranbHocT 09.02.07 UHdOpMaLlMOHHBIE CUCTEMBI U IPOTPaMMUPOBAHUE.

Ocoboe 3HavyeHMe [AUCLMUIJIMHA HMeeT MNpPA QOPMHUPOBAHHMU U Pa3BUTHUHU

CAeIy0IUX 061X KOMIIETEHIHM:

OK 01. BwibupaTp cmocobGbl pelieHUs 3a7ad NpodecCUOHaJIbHOW /JieATeabHOCTH
NPUMEHHUTEJBHO K Pa3JIMYHbIM KOHTEKCTaM;

OK 02. Hcnosib3oBaTb COBpeMeHHble CpeJCTBa I[OMCKa, aHajlvM3a U HUHTeplpeTaluu
MHpopMauuu U UHPOPMALMOHHbIE TEXHOJOTUU [Jis1 BBINOJHEHUS 3ajjad
npodeccroHalbHOM e TeJbHOCTH;

OK 03. [lnaHupoBaTh U peaM30BbIBaTb COOGCTBEHHOE NMPodecCHOHATbHOE U JIMYHOCTHOE
pa3BUTHe, NpeANPUHUMATENbCKYI0 JeATeJbHOCTb B NpodeccroHalbHON cdepe,
MCII0JIb30BaTh 3HAHUA IO MPAaBOBOW M (UHAHCOBOM IPaMOTHOCTH B pPas3/IMYHBIX
»KU3HEHHbIX CUTYalLUSIX;

OK 04. 3¢ dexTBHO B3aUMO/|€eICTBOBATb U pab0TaTh B KOJIJIEKTHBE U KOMaH/E;

OK 05. OcyuecTBaaTh YCTHY0 U NHUCbMEHHYI0 KOMMYHHUKAlMI0 Ha TroCyJapCTBEHHOM
a3bike Poccuiickoin @Pepepanud ¢ y4eTOM OCOOEHHOCTEW COLMAJBbHOTO U
KYJIbTYPHOI'O KOHTEKCTa;

1.2 UHenabu IJIaHUPpyeMbl€ pe3y/ibTaThbl OCBOCHUA AUCHUIIJINHbI:

Kopg IIK/OK 3HaHUA YMmeHus
— OcHOBBI BbInoJIHATE onepayyu Haj,
MaTeMaTU4eCKOro MaTpULAMU U pellaTh CUCTEMBI
aHaJ/IM3a, IMHEWMHOMN JIMHEWHbIX YyPaBHEHUH
ainrebpol U Pematp 3a/jauy, UCNOJIb3YS
0K 01 aHAJIUTUYECKOU ypaBHEHMUS NPSMbIX U KPUBBIX
0K 02 reoMeTpuu BTOpOro0 NOpsAAKa Ha MJIOCKOCTH
OK 03 — OcCHOBBI [[puMeHATb MeTO/bl
OK 04 nuddepeHuaNbHOrO U nuddepeHIMaNbHOrO U
OK 05 VHTErpajbHOTO MHTErpajbHOTO UCUYUCTEHHUS
VCUYMCJIEHUS Pewate gudpdepeHunanbHble
— OCHOBBI TeOpUU ypaBHEHUs
KOMILJIEKCHBIX YU Cel [Tos1b30BaThCSl NOHATHUSIMU
TEeOpPUU KOMILJIEKCHBIX YUCeI







2 CTPYKTYPA M COAEPXKAHHME YYEBHOH JUCHUTIIUHEBI

2.1 06beM y4eOHOM JUCHUIIIMHBI U BUJbI Y4€OHOMU PabOThI

B popme

. 06bem bop .

Bup yye6HOM pa6oThl YACOR NMPaKTU4YeCKOH
MOATrOTOBKH

061éM 06pa30BaTe/IbHON NPOrpaMMbl 10 y4eOHOHU 204 -

AUCUMIIJIMHE

CymMMapHasi yyeOHasA Harpy3kKa Bo B3aMMOJEeNUCTBHH C 154

npenojaBaTteseM

B TOM 4HCJI€E:

JIEKIIMH,YPOKH 99

NpaKTU4YEeCKHEe 3aHATHUA 48 -

KOHTpPOJIbHasd paboTa 7

KoHcyabTanuu 11 -

CamocTosTe/IbHasI pa6oTa 23 )

[IpomexyTOYHasA aTTecTal s NPOBOAUTCA B popMe: -

3 ceMecTp - OLleHKa 10 pe3yJibTaTaM TeKyIlero KOHTPOJIA 16

yCleBaeMoCTH
4 ceMecCTp - 3K3aMeH




2.2 TeMaTH4YeCKHUIi IJIaH M COJepKaHHUe Y4eOHOM JUCIMIIMHBI «)JIEMEHTHhI BhICIHIEi i MaTEMaTUKH»

HaunmMmeHoBaHue CoaeprkaHue y4yeGHOro MaTepuasia M ¢opMbl OpraHU3alyy AeATEJbHOCTH 06bem B popme
pa3jesioB U TEM 00y4awIuxcsa 4acoB npaKTuyec
KOoH
NOArOTOBK
U
1 2 3 4
Paspaen 1. 26
J/1eMeHThbI
JIMHENHOH
ajareopobl
Tema 1.1 MaTpuupbl | Coaep:xaHue y4eGHOro MaTepuasia 16
U olpejesIiuTe v OnpenesieHue MaTpULbl, eMCTBUA HaJl MaTpPUL[AMU U UX cBoMcTBa. OnpesenuTtenu 2-ro U 3- 11
ro TMNOpSAAKa, BbIYMCIEHHE onpegeauTesned. OnpepenuTesd n-ro nopsjKa, CBOMCTBA
onpezenuTeneil. MuHUHOpPbI MaTpuULbl W ajirebpandyeckue JonosHeHus. PasioxeHue
onpeziesdTess M0 371eMeHTaM cTpokd. O6paTHasa MaTpuua. PaHr MaTpunpl. JjieMeHTapHbIe
npeobpa3oBaHus MaTpull. CTyneH4YaTblIi BUJ MAaTPUIbIL.
[IpakTHYecKUe 3aHATUA: 4 -
Onepauuu Hajg MaTpulaMu. BeruucieHue padra MaTpuubl. Haxox/jeHrue 06paTHOW MaTpPULbI.
BeruvciieHve paHra MaTpULbl.
KoHTpoJibHas paboTa no TeMe «MaTpuiibl U ONpeAeUTEeNTU» 1
Tema 1.2 Cuctembl | Coaep:xaHue y4eOHOr0 MaTepuasia 10
JIMHEUHBbIX OfHOpO/iHbIE U HEOAHOPOJHBIE CUCTEMBI JIMHENHBIX YpaBHEeHUU. Onipe/ie/InTe/Ib CUCTEMBI N 5
ypaBHEHUM JINHENHbBIX YPaBHEHUH C N HEU3BECTHbIMU. PelleHue cucTeM ypaBHEHUN METO/IOM 0OpaTHOM
MaTpuupbl. [IpaBuno Kpamepa asa peuieHUss KBaJpaTHOM CUCTEMBI JIMHEHMHBIX YPaBHEHUHU.
Teopema o cylecTBOBaHMHU M €JUHCTBEHHOCTH pelleHUs CUCTEeMBbI N INHEUHbIX YPaBHEHUH C
n HeU3BeCTHbIMU (TeopeMa Kpamepa). MeTo/ uck/I0YeHUsI HEM3BECTHBIX — MeTo/, ["aycca.
[I[pakTHUYecKue 3aHATUSA: 4 -

PellieHue cucTeM JIMHEHHBIX YpaBHEHU N TpeMs CIOCO6aMHU : METO/I0M 0OpaTHOMW MaTPHUILbI,
no npaBusay Kpamepa, metogoM laycca.




KoHTposibHasg pa6oTa no TeMe: «CUCTEMBbI IMHEWHBIX yPaBHEHHI».




Pasaen 2. OCHOBBI 6
TeopUuHu
KOMILJIEKCHBIX
quceJ
Tema 2.1 OcHOBBI Coaep:xaHue y4eGHOro MaTepuasia 6
Teopuu OnpenesieHne KOMIJIEKCHOTO YKc/ia. PopMbl 3aIMCH KOMILJIEKCHBIX Yk cesl. ['eomeTpudeckoe 4
KOMILJIEKCHBIX M300paKeHU e KOMIIJIEKCHBIX YHCEJI.
qyucesa [IpakTHYecKUe 3aHATUA: 2
JleficTBUSA HaJ, KOMIJIEKCHBIMU 4yMcIaMU. Haxox/eHre Moy isi U apryMeHTa KOMILJIEKCHOTO
yrcia. JledcTBUA HaJlL KOMIJIEKCHBIMUY YMCJIaMU B aJrebpandyeckor, TPUrOHOMETPUYECKOU U
NoKa3aTesJbHOH popMaMH.
Pasaen 3. 14
J1IeMeHThI
aHA/IMTUYeCKOH
reoMeTpum
Tema 3.1 Bektopsl. | CoaepkaHue y4eGHOro MaTepyuasia 4
Onepanyu Haz Onpenenenue BekTopa. Omepainuy HajJ, BEeKTOpaMM, UX CBoHMcTBa. KoopauHaTbhl BeKTopa. 2
BEKTOpaMH Moaynb BekTopa. CkansfipHOe TMpou3BeJleHUe BEKTOPOB. BeluuciieHve cKaslsIpHOTO
NpOU3BeEeHHUS Yepe3 KOOPAUHAThI BEKTOPOB.
[IpakTHUyYecKue 3aHATUA: 2
Onepanuu Haj, BeKTOpaMHU. BeruuciieHre MoAyJis M CKaJIpHOTO IPOU3Be/ eHHUS.
Tema 3.2 [Ipamasn Copep:xaHue y4eGHOro MmaTepuasia 10
Ha IJIOCKOCTH. [IpsiMass Ha MJIOCKOCTHU: ypaBHEHUE C YIJIOBbIM KO03QQPUIMEHTOM; ypaBHEHUE MPSAMOH, 7
Kpusbie BTOpOro NpOXoJsllell uepe3 /JBe JaHHble TOYKU. KpuBble BTOpPOTO NOps/Ka, KaHOHUYECKHE
nopsjaka ypaBHEHUS OKPYKHOCTH, 3JIJIUICA, TUIlep60Jibl, Tapaboibl.
[IpakTHYeckue 3aHATHUSA: 2
CocTaByieHMe ypaBHEHU U NPSAAMBIX U KPUBBIX 2-T'0 NOPS/IKA, UX TIOCTPOEHHUE.
KoHTposibHas paboTa 1o TeMe: «3J1eMeHThl aHAJIUTUYECKOW FreOMeTPUMN». 1

Paspnen 4. Teopus
pAAOB
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Tema 4.1 Teopusa Coaep:xaHue y4eGHOro MaTepuasia 6
pAAOB Onpegenenue yucaoBoro paga. CBoucTBa pafoB. PyHKIMOHA/NbHBIE N10C/I€0BaTe/JbHOCTU U 4
pazgbl. UccnenoBanye CXoAMMOCTH pAZLOB.
[IpakTHUyYecKue 3aHATUSA: 2
CxopuMocTsb psafa. Pasnoxenne QyHKIHUH B CTeNIEHHbIE PAABI.
Pa3aesn 5. OCHOBBI 102
MaTeMaTH4YeCKOro
aHaJ/IM3a
Tema 5.1 Teopus CopeprxaHue yyeOHOro MaTepuasia 12
npejeJsos. Yucnosble nocienoBaTe/bHOCTU. [Ipeses nociesoBaTebHOCTH, CBOMCTBA Npenesa. [lpenen 8
HenpepbIBHOCTH ¢ynkuuu. CpoiictBa mnpefena ¢yHkuuu. OfHOCTOpOoHHUEe mpefenbl. llpesen cymMbl,
Npou3BeJleHuss M 4YacTHOro [ByX GyHKnuW. HemnpepbsiBHble (QYHKLMH, HX CBOWCTBA.
3aMeuaTesibHbIe NpeJesibl. TOUKH pa3pblBa, UX KJIacCUPUKALHUA.
IIpakmuueckue 3aHamusi: 4
Beluucienne  npefesioB € [OMOINBIO  3aMeyaTesbHbIX  IIpeJlesioB,  pPACKpbITHe
Heollpe/ieJleHHOCTeH. BpluucieHMe OJHOCTOPOHHUX IpeJiesioB, KJaacCUPUKALUA TO4YeK
paspeIBa.
Tema 5.2 Copep:xaHue y4eGHOro MmaTepuasia 28
AnddepennuanbH | OnpegeneHre Npou3BoAHONW GYHKIUU. [[pOM3BOAHBIE OCHOBHBIX 3JIeMEHTAPHBIX QYHKIUM. 19
oe MCYHMC/IeHne Iubdepennpyemocts ¢ynkuuu. [JAuddepenuuan Pynkyuu. IIpousBogHass Ca0XKHOU
byHkuuu ogHoOM ¢ynkuuu. [IpaBuia fuddepeHUpoBaHUA: IPOU3BOHAA CyMMBbI, IPOM3BeleHUA U YaCTHOTO.
nepeMeHHOM [IpousBoaHble U JuddepeHMaibl BbICIIMX NOPAAKOB. PacKpbITHe Heolpe/e/eHHOCTER MO
npaBusaM Jlonutana. Bo3spacranue U yObiBaHMe (QYHKIMH, YCJI0BUS BO3pacTaHUA U
yObIBaHMA. JKCTpeMyMbl (YHKLHHM, HeoOXOJMMoOe YCJI0BHEe CYLleCTBOBAaHMSA 3KCTpeMyMa.
Haxoxx/ieHre 3KCTpeMyMOB C OMOILbIO NIEPBOM NMPOM3BOJHON. Beinykible pyHKIMU. Touku
neperu6a. AcumnTtoThl. [losHOe ucciefoBaHre QYHKIMU.
[IpakTHUyeckue 3aHATUA: 8

BbluncsieHHe Npou3BoOiHbIX GYHKIUM. [Iporn3BoaHbIe U U depeHInatbl BbICIIUMX TOPSAKOB.
[IpaBusia Jlonutass. [lonHoe uccaesoBaHue GyHKLMHU U IOCTPOEHUE rPad UKOB.
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KonTposibHas paboTa no teMe: «/IlupdepeHnvanbHoe HCUUCIeHHEe QYHKI WU OLHOU 1
nepeMeHHON».
Tema 5.3 Copep:xaHue y4eGHOro MmaTepuasia 32
HHTerpasbHoe HeomnpeneneHHbl HHTerpaJ, ero cBOMCTBa. Tab/Milla OCHOBHBIX UHTErpasoB. MeTo/, 3aMeHbI 21
HCYHUC/IeHue nepeMeHHbIX. UHTerpupoBaHue Mo 4acTsM.
dyHkuuu ogHOM OnpenesieHHbIN UHTerpas, ero csorcrea. OcHoBHasA GopMyJsia UHTErpaJbHOTO MCYUCIEHUS.
nepeMeHHOM WHTerpupoBaHue 3aMeHOW IepeMEHHOW M 10 YacTAM B OIpeJeJeHHOM HWHTerpase.
[IpunoxeHusa onpese/leHHOTO UHTerpasa B reOMeTPUH.
HecobcTBeHHbIe MHTerpasibl C 6eCKOHEYHbIMU MpeJielaMu UHTETPUPOBaHUSL.
[I[pakTHUYecKue 3aHATUSA: 10
WHTerprupoBaHue 3aMeHOW NepeMeHHOMN U 10 4acTsIM B HeollpeJleJIeHHOM U OlpeJie/IEeHHOM
MHTerpa/iax. BerurcieHnue nioiagei puryp c mnoMoilbio onpejeeHHbIX UHTErPaJioB.
KonTposibHas paboTa no tTeMe: «MHTerpasibHoe ucyrcaeHue QYHKIUU OJIHOW TepeMeHHOM». 1
Tema 5.4 CopeprxaHue y4yeOHOro MaTepuasia 16
AupPpepeHnpaibH CDyHKLU/II/I HECKOJIbKUX TepeMeHHbIX. OCHOBHble TMNOHATHUA. YacTHble MPOU3BOJHBIE. 9
o€ M UHTerpasibHoe | [luddepennuan. JuddepeHnrpyeMocTb PYHKIUKM HECKOJbKUX NepeMeHHbIX. [I[pou3BoiHbIE
HCYMC/IeHue U audpdepeHLHaNbl BbICIINX TOPSALKOB.
byHKIUN /IBOViHbIe WHTerpajbl KU HUX CcBoMcTBa. [loBTOpHble wuHTerpasnbl. CBeJjeHHWe [BOUHBIX
HECKOJIbKUX MHTErpaJioB K NOBTOPHBIM. [IpujiokeHus ABOMHBIX UHTErPAJIOB.
nepeMeHHbIX [IpakTu4eckne 3aHATHUA: 6
HaxoxxgeHue o6JsiacTu omnpejesieHUs QYHKIMU HECKOJIbKUX IepeMeHHbIX. BbruucieHue
YaCTHbIX NPOU3BOJAHBIX U U PepeHIInaloB PYHKIIMKA HECKOJbKUX lIepeMeHHbIX.
BrrurciieHre BOWHBIX MHTErpaJoB. PellieHue 3a/1a4 Ha MPUJIOXKEHUS IBOMHbBIX MHTETPaJsoB.
KonTposibHas paboTa no teme: «/lupdepeHpuasibHoe ¥ UHTErpajbHOE UCUUCTeHHE QYHKIIUA 1
HECKOJIbKUX MIeEpEMEHHBIX».
Tema 5.5 CopepxaHue y4yeOGHOro MmaTepuasia 14
OOGBIKHOBEHHbIE OnpenesieHue 0ObIKHOBEHHBIX AU PepeHlIMaTbHbIX YpaBHeHUH. O01ee U YaCTHOEe pelleHusl. 9
Anddepennmanbd | YpaBHeHUSs C pa3fie/IeHHBIMU U pa3/eisioUMUCA epeMeHHbIMU. OZHOPOHbIE YpaBHEHUsI

ble ypaBHEHMS

1-ro mnopajka. YpaBHeHUs, NPUBOAAIIMECSd K OJHOPOJAHBIM. JIMHelHble OJHOPOJHbIE
ypaBHeHUs 1-ro nopsjka.

JuddepeHnyanbHble ypaBHeHUs 2-r0 nopsifika. JInHelHble OJHOPOJHbIE YypaBHEHUS 2-TO
nopsiiIka C  TOCTOAHHBIMM  Ko3dgounueHtaMu. [ludpdepeHnuanibHble  ypaBHEHMS,
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AOIIyCKaIIre MOHUXKXEeHHU e MMopAaKa.
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[IpakTHYyeckre 3aHATUA:

Pemenue auddepeHnnasbHbIX ypaBHEeHUH 1-ro nops/ika ¢ pa3e/ssoldMUcs TepeMeHHbIMU.
Pemienve ofHOpoHbIX AuddepeHIMalbHBIX YpaBHEHUH 1-ro nopsjka. PeleHne JTMHEWHBIX
AuddepeHMaNbHBIX YpaBHEHUH 1-ro nopajka.

PenleHue J/MHENHHBIX OJHOPOJHBIX JAUbdepeHIUANTbHBIX YpaBHEHUH 2-TO mopsjka C
NOCTOSIHHBIMU KO3 PUIIMEHTAMHU.

Pentenue auddepeHunasbHbIX ypaBHEHUH, 10Ny CKAKOLMe IOHWKEHHUE CTeNeHeu.

KoHTposibHas pa6oTa no teme: «06bIKHOBeHHbIe AU depeHLMalbHble ypaBHEHU Y. 1
KoHcybTanum 11
CamocTosTe/IbHAsA pab0Ta 00y4YaOUIMXCHA 23
- [IpopaboTKa KOHCNEKTA JIEKL[MI U yUeOHOH JTUTepaTyphl;
- [Torck (moa6op) v 0630p JIUTepPaTyYPhI U 3JIEKTPOHHBIX UCTOYHUKOB UH(POpPMaLUU N0 IpobieMe
JUCHHUTIAHBL;
— BeinosiHeHUWe ynnpa)KHEHUH;
— Pemenue 3ajavy;
- [logroToBKa K NpakKTU4YECKHUM 3aHATUSAM, K KOHTPOJIbHOM paboTe, K 9K3aMeHY;
- [IpuMeHeHHe 3HaHUI B HOBBIX YCJI0BUSX, pa3pelleHre Npo6JeMHbIX CUTYalui;
— BeinosiHeHUe y4ebHO — UCCIe0BaTeNbCKON PabOTHI.
IIpoMexyTOYHAs aTTeCTanus 00y4alouMXCs 16
Bcero: 204
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3 YCJIOBUA PEAJIM3AIIMY YYEBHOM AUCIUILIMHBI

3.1 Tpe6oBaHUsA K MHHHMMAJbHOMY MaTepUaJbHO - TEXHUYECKOMY
o6ecrne4eHHuIo:

ﬂf[ﬂ peayn3aigruu IMNporpaMmmbl AWUCHOUIIJIMHBI  JOJIX)KHBI OBbITH npegycMOTpEHBbI

caefyrollye crelnyanabHble MOMeleHUs:

Ka6buHer «MaTeMaTHYeCKMX JUCLHMIUIMH», OCHAIEHHBIH  000pPY/I0BaHUEM:

NoCaJlouHble MeCTa MO0 KOJIMYeCTBY O0O0y4aloLlMxcs, pabodyee MecCTO IpenojaBaTesis,
KOMIIJIEKT y4eO6HO — METOAUYECKUX U Y4eOHO — HaTJIAAHbIX TOCOOUM, OCHOBHOW Y4eOHUK U

3aJlayHUK, y4eOHbIM MaTepuaJsl, MOJesH U MJaKaThl.

TexHuueckue cpesicTBa 06yYEHUS:
—  BHUJIEONPOEKTOP;

—  3KpaH;

— IepCOHa/IbHbIN KOMIIbIOTEP.

3.2 UHdopmManoHHOE OoGecnieyeHre 00yYeHUs

Jna  peasuzauuyd nOporpaMMbl y4eOHOW AUCUUIJIMHBI OUOJHMOTEYHbIA GOHJ,

06pa3oBaTe/JbHOH OpraHU3alMKd [JO/DKEH HMMEThb IedyaTHble U/WIN 3JIEKTPOHHBIE
o6pa3oBaTesibHble U HUHGOPMALIMOHHBIE PECYPChI, pEKOMEH/IyeMble [IJisi UCI0JIb30BaHUSA B

06p330BaTe.HbHOM Inmponecce.

OcHOB8HblEe UCMOYHUKU
BaBpuH, U. U. MaTteMaTuKa /111 TEXHUUECKUX KOJIJIeJKEN U TEXHUKYMOB : Y4eOHUK

Y IPaKTUKYM [J151 cpeHero npodeccuoHasibHOro obpasosanus / U. U. baBpuH. —
2-e u3f., ucup. v gon. — Mocksa : U3patenbctBo H0paiTt, 2023. — 397 c. —
(ITpodeccruonanbHoe o6pazoBanue). — ISBN 978-5-534-08026-1. — TekcT :
3JIeKTpoHHbIM // O6pa3oBaTesbHasd miatdopMma FOpaiT [callT]. —

URL: https://urait.ru/bcode/512900

Bapaymkun, B. B. MaTremaTHKa. JjieMeHThI BbICLIEW MaTeMaTHKH : YYEOHHUK : B 2 TOMaXx.
Tom 1 / B. B. bapayumkuh, A. A. [lpokodbeB. — MockBa : KYPC : UH®PA-M, 2021. — 304 c.
— (Cpengnee mpodeccuoHanibHOe o6pasoBaHue). - ISBN 978-5-906923-05-9. - TekcT :
asiekTpoHHBIN. - URL: https://znanium.com/catalog/product/1235904 (gaTta obpaiieHus:
13.12.2021). - PexxuM focTymna: 1o nojnucke.

bapaymkus, B. B. MaTeMaTuKa. 3jieMeHThI BbIClliell MaTeMaTUKU : YYEOHHUK : B 2 TOMax.
Towm 2 / B.B. BapayikuH, A.A. [IpokodpreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c. —
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4 KOHTPOJIb Y OIIEHKA PE3YJ/IbTATOB OCBOEHU A YYEBHOM

JUCLIMIIIMHBI

Pe3yibTaThl 06y4YeHUsI

KpuTepum oeHKH

®opMBbI M METOABI
OLIEHKH

[lepeyeHb 3HAaHUl,
oceausaembulx 8  pamkax
ducyunauHbl:

OcHOBBI MaTEMaTHUYECKOI0O
aHaJIN3a, JIMHEeMHOH
aJre6pbl ¥ aHAIUTUYECKOU
reoMeTpuHU

OcHOBBI

AuddepeHMasibHOTO U
VMHTEerpajbHOTO
VCYUC/IEHUA

OCHOBBI TEOpUHU

KOMIIJIEKCHBIX YHCEJI

Ilepeuens
oceausaemvlx 8

yMeHUul,
pamkax

JUCYUNAUHbIL:

BbINOJIHATH onepanyu HajL
MaTpULaMHU U pelaThb
CHUCTEeMbl JIMHEUHBIX
ypPaBHEHUU

PemaThb 3aga4y,
VICII0JIb3ySl ypaBHEHUS
NPSIMbIX U KPUBbBIX
BTOPOrO MopsiZiKa Ha
IJIOCKOCTHU

[IpuMeHSATb METO/IbI
nuddepeHIIMaIbHOIO U
VHTErpajbHOTO
VICYHCJIEHUS

Pematp
nuddepeHaibHble
ypaBHEHUS

[lonb30BaThCA NOHATUAMU
TEOPUHU KOMILJIEKCHbBIX
qyycesn

«OT/IMYHO» - TeopeTHYecKoe
colep>kaHWe  Kypca  OCBOEHO
MIOJIHOCTBIO, oes npo6eJioB,
yMeHUs1 cHOpPMHPOBAHBI,  BCe

npefyCMOTPEHHbIe MPOrpaMMOH
y4yeOHble 3aJlaHUs BBIMOJHEHBI,

KayecTBO ux BBINOJIHEHUSA
OLIEHEHO BbICOKO.

«Xopomo» - TeopeTUuyeckoe
coepkaHWe  Kypca  OCBOEHO
MMOJIHOCTBIO, oes npo6eJioB,
HEKOTOpbIE yMeHUs
cbopMUpOBaHbl  HEJOCTATOYHO,
BCe npeJlyCMOTPEeHHbIe
nporpaMMou y4yeOHble 3aJjlaHUS
BBIMIOJIHEHb], HEKOTOpblE BU/JbI
3aJlaHu U BbIINOJIHEHBI c
OILIMOKaMHM.

«YAOBJIETBOPPITCJII)HO» -

TEOPETUYECKOE coJieprKaHue
Kypca OCBOEHO 4YaCTHU4YHO, HO
npoGebl He HOCST
CyI[ECTBEHHOTO XapakKTepa,

HeoOX0JMMble YMeHHUsl PaboThl C
OCBOEHHBIM MaTepuajoM B
chopMUpOBaHBHI,
60JIBLIMHCTBO MpeAyCMOTPEHHBIX
nporpaMMou o6y4yeHUSI y4eOHBIX
3a/laHUi BBINIOJIHEHO, HEKOTOpbIE
U3
coZiepKaT OLIUOKHU.

«HeyaoB/1ieTBOpUTEIBHO» -
TeopeTHUYecKoe

OCHOBHOM

BBITIOJIHEHHDBIX 3aaaH1/11?1

coZiepKaHue
Kypca He O0CBOEHO, He06X0JMMble
yMeHHss He  cpopMHUPOBaHBI,
BbINOJIHEHHbIE y4eOHble 3aJjaHUs
coJiepKaT rpyoble OIUOKHU.

— omnpoc
(ycTHBIH,
IMACbMEHHBIY,
GpoHTaNbHBIH,
WHJWBUYaTbHbBIH,
IpyNnoBou);

— aKTMBHas pabora
y4eOHOM 3aHSATHH;

— caMOCTOsITeJIbHas
NOoAr0TOBKA
MaTepuana

(pedepaTsl, AOKIA[bI,

COOOIIeHUS],
KpPOCCBOP/bI, TECThI
Ap.);

— BBINIOJIHEHHE
KOHTPOJIbHBIX,
MPOBEPOYHBIX PabOT;

— JK3aMeH.

00yYar LIUXCS

Ha

H

NOAMVCAHO

YTBEPXXJEHO

[IOKYMEHT MOZMWUCAH 3MEKTPOHHOW MNOANUCHIO

®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY,
3aBeaytowmii MeTO,ClVI‘-IecKVIIinGMHeTOM

®rboy BO "PrPTY", PIPTY, CasenbeBa Onbra BUKTOpoBHa,
3aM. ampektopa PCCK «PIPTY» no YP

®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa,
[vnpekTtop PCCK «PIPTY»

Onepatop 340 000 "KomnaHus "TeH3op"

16.10.24 13:00
(MSK)

16.10.24 13:29
(MSK)

16.10.24 16:33
(MSK)

MpocTtas noanucb

MpocTas nognucb

Mpocras nognucb




