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Padouyas nporpamma y4eOHOI AHCUMIUIMHBL «MaTeMaTHKa» ABJAETCS YacTbio
OCHOBHOH mpogeccHoHaIbHON 00pa3oBaTe/ibHO MpoOrpaMMel Ul MOArOTOBKH
HakaaBpoB o Harpasiennio noarotosku 04.03.01 Xumus u npodumo «MeanuuHcKas
1 hapmaleBTHYECKas XHMHs» OYHO GOpMBI 00yYeHHS.

PaGouass mporpamma yueOHOH AMCUMIIMHBI pa3paboTaHa B COOTBETCTBHH C
dIrOC BO - oOakanaBpuar Mo HanpasiaeHnio noarotoBkd 04.03.01 Xumus,
VIBep/KIEHHBIM [PHKa3oM MuHHcTepcTBa 00pa3oBaHHs W HayKd PoccuiCKoi
®enepaunn ot 17 mronst 2017 . Ne 671 (¢ M3MEHEHHUSIMH M JIONIOJIHEHHSIMH),
[TpodheccHOHANBHBIM CTAHAAPTOM, yTBepKAeHHBIM [IpHkazom MuHHCTEpCcTBa Tpyaa U
colMasnbHOM 3amuTel Poccuiickoit @enepaunu «O06 yTBepKAEHUH NPOGHECCHOHATBHOTO
cranaapta» ot 18 okTsa0psa 2013 r. Ne 544H (¢ M3MEHEHMAMH M JIOMOJIHEHHSAMH),
[TpodeccHoHaNbHBIM CTAHAAPTOM, YTBepkKAeHHbIM [IpHkazom MuHHCTEpCTBA Tpyaa U
colrasbHO 3amnThl Poccuiickoii ®enepaunu «O0 yTBep:KaAEHHH NPO(ECCHOHAIBHOTO
craigaptay» or22Masi2017r. Ned43ln wu IlpodeccHOHAIBHBIM  CTaHIApTOM,
yTBepikaeHHbIM [Tpukazom MuHHCTEpCTBaA TpyAa M COUMAIBHOM 3aMTEl Poccuiickoii

®enepaunn «O0 yTBep)KIeHMH MpodecCHOHAIbHOro crtanaapra» ot 22 mas 2017 r.
Ne 432h.

COCTABUTEJIb:
cTapluMii npenojasaresib Kadeapbl BbICLIeH MaTeMaTHKH M METOJIMKH TperoaBaHus
matematuku ®I'bOY BO «JIT'TTY» Kanaiino FOnus HukonaeBHa

YTBep)KJ.ICHa Ha 3aC€1aHHuH Ka(beﬂpbl BBICIIEH MaT€EMATUKH U METOAUKHU IpernoaaBaHHs
MaTeMaTHKH

[TpoTokos oT « 72 » n;/f&/ﬁ«; 2025 r.Ne 7
3aBeayrouuii kadeapoii Beicieit MaTeMaTHKH
1 METOJMKH IMPeroJaBaHus MaTeMaTHKH i Kpusko S1.I1

i

Onobpena Ha 3acegaHuM Y4yeOHO-METOIMYECKON KOMHCCHMM MHCTUTYTa (HU3HKO-
MaTeMaTH4YeCcKoro odpa3oBaHus, HHPOPMALMOHHBIX H 00C/TYKHBAIOLIMX TEXHOIOT M
[TpOTOKO OT « 75 » sulafis 2025 . Ne £

[Ipeacenarens yuebHO-METOAMYECKOIT KOMHCCHH

HHCTUTYTa (H3HKO-MATEMaTHYECKOro 00pa3oBaHHsl,

HH(MOPMALIMOHHBIX H 00C/TYKMBAIOILMX \ }//
> n
TEXHOJIOTHH Y JlaBeickuba O.B.

COI'JIACOBAHO: /

HupekTop JlenaprameHTta oOpa3oBaHHs (_/ Casenkos B.B.




CtpykTypa u coaepkaHue y4eOHOM IUCIUTITHHBI

1. Hean u 3axa4u Y4eOHOH JUCHMILIUHBI
Heabo  ocBoeHHs  yuyeOHOW  MUCHUIUIMHBI  SIBISETCS  (hOpMHpOBaHHE
CHUCTEeMAaTHU3UPOBAHHBIX 3HAHUN MO MaTeMaTHKe, KOTOpble OYyAYyT HCIIOJIb30BAThCA MpPU
pemieHny (QyHAAMEHTAIbHBIX M MPUKIATHBIX 3374 B OOJACTH XUMHH M XUMHUYECKOM
TEXHOJOTHH, TPU HU3YYCHHUH CMEXHBIX TUCIUIUIMH, U1 TPOBEACHUS HAYYHBIX
WCCIICIOBAHNM.

3ama4ym Kypca:

- 00ydYeHHe CTYyICHTOB OCHOBAM TECOPETHUYCCKOM U MPAKTUIECKONM MaTEMATHKH,
UCIOJB3YEMBIX ISl PEHICHHS TEOPETUYECKUX M MPAKTHYECKHUX 3a7ad B
00JIaCTH XUMUH,

- (opMupoBaHHE Yy CTYJCHTOB €CTECTBEHHOHAYYHOI'O MHPOBO33PEHUS U
Pa3BUTHE Y HUX CUCTEMHOT'O MBIILICHUS;

- TIOArOTOBKA K CHCTEMHOMY BOCHPHUATHIO JAIbHEHINIUX JIHACIUIUIHH
npo(eCCHOHALHOrO  IMKJIa W3 Y4YeOHOro IUlaHa, HCIOJIB3YIOIINX
MaTEMAaTHYECKUE METOIEI;

- (opMHpOBaHHE y CTYJCHTOB HABBIKOB HCIIOJIH30BAHMS MaTeMaTHYCCKUX
METOJIOB WCCIICAOBAHUS W PEHICHHS XHMWYCCKUX 3a]1ad, MOCIUPOBAHUS
IIPOIIECCOB, UMEIONIUX MECTO B XUMHUUECKOM IIPOU3BOICTBE.

- OBJAJCHHUEC CTYJCHTAMHM JOCTATOYHBIM TCPMHHOJIOTUYCCKUM U MOHATUHHBIM
3aracoM, HEOOXOJUMBIM [IJISi CaMOCTOSITCIIBHOTO H3YYCHHS CIICIHAIbHOMN
JUTEPATYPBHI.

2. Mecto nucunimuiaabl B ctpykrype OINOIL.

VYuebHas nucuuruinHa «MaTeMaTthka» BXOIUT B 00513aTE€NIbHYIO YacTh JUCHUILIMH
MOJIrOTOBKHU CTYJIEHTOB MHJIEKC TucuIinHbl b1.0.14.

HeoOxoaumbiMKu  yCIIOBUSMHM JIJIE  OCBOCHHMS JUCIUIUIMHBI SIBJSIOTCS 3HAHMS,
YMEHUS U BUIBI JACATEIBHOCTU, CHOPMHPOBAHHBIE B IMPOIECCE H3YUCHUS IIKOJIBHOTO
Kypca MaTeMaTHKH.

Conepxxanue OUCHMIUIMHBL SIBJISIETCS JIOTUYECKUM MPOJOJHKEHUEM  IIKOJIBLHOIO
Kypca MAaT€MaTHMKH M CIY)KUT OCHOBOW ISl JAJbHEMIIEr0 OCBOCHUS CIEAYIOLINUX
nucuuiuiviH: « MHpOopMaImoHHbIe TEXHOJOTHHNY, «Du3nka», «Pu3ndeckas XUMHL), IS
MPOBENICHNUS] HAYYHO-UCCIIEIOBATENLCKOW pabOThl W B TPOIECCE MPOXOKIACHUS
TEXHOJIOTUYECKOM MPAKTUKHU.

3. [lepevyeHb MUIAHNPYEMBbIX Pe3yJIbTATOB 00YUEHHS M0 JUCHUIINHE
«MaTemMaTHKa», COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHHUS KOMIECTEHIUH

HNuaukarto
Ko mo ®1oC BO P PesynbTaThl 00y4eHus 10 AMCHMILIMHE
AOCTUKEHU S
Ob6menpodeccroHanbHbIe
OIIK-3 OIIK-3.1. Tlpumensier | 3HaeT:
CriocobeH MpUMEHSITh | TEOPETUYECKHE 51 — ITOAXOJBI K PCHICHUIO 33/1a9 U3 OCHOBHBIX
PACUETHO- IOy IMITHPHIECKHE pa3fesioB MaTeMaTHKH, a Takke HX
MPUIIOKEHHUS B IPUKIIATHBIX XUMUYECKUX




TEOPETHUCCKHIE
METO/IbI IJIsI U3YUCHUS
CBOMCTB BEIIECTB H
MpOIIECCOB € HUX
y4acTHEM c
HCIOJIb30BaHUEM
COBPEMEHHOM
BBIUKCIIUTEIHHOM

TCXHUKHU

MOJIETIN TIPU pPEUICHUH
3a1au XUMHUYECKON

HAIpaBJICHHOCTHU

3ajgaydax, OCHOBHBIC IMPUHIUITBI
MaTEMaTHYCCKOI'O MOACITUPOBAHUA
XUMHYCCKHUX ITPOLIECCCOB,

yMeerT:

— TMPUMEHATh TEOPETUYCCKHE 3HAHHUA K
PEIICHHUIO 33/1a4 TI0 KypCy MaTeMaTHKU U
XUMUH, TI0Jly4aTh ©  00pabaThIBaTh
pe3yJIbTaThl HAYYHBIX YKCIIEPHUMEHTOB;

BJIajieeT HABBIKAMMU:

— HaBBIKAMH CHUCTEMaTH3alluU
MPAKTUIECKOTO UCTIOIB30BAHUS 0a30BBIX
3HaHUI U METOJIOB MaTEMATHKH
WCCJICIOBAHMS CBOWCTB BEUIECTB U
IPOIIECCOB.

OIIK-4

Crocoben
IJIaHUPOBAaTh PadOTHI
XUMHYECKOH
HaIlpaBJIECHHOCTH,
00pabaTsIBaTh u
WHTEPIPETHUPOBATH
MOJTy4YeHHBIE
pe3yabTaThl c
HCIOJIb30BaHUEM
TEOPETUUECKUX
3HAaHUM u
MPaKTUYECKHUX
HAaBBIKOB pELICHUs

OIIK-4.1. Hcnons3yer
0a3oBble 3HAHMS B
00J1aCTH MaTEMATUKHU U
¢uzuku npu
IUIAHUPOBAaHUM  paboT
XUMHYECKON

HAIpaBJICHHOCTH

3HaeT:

— OCHOBHBIC TOHATHS W JOKa3aTeIbCTBA
(aKkTOB OCHOBHBIX pa3/ieJioB  Kypca
MaTEeMaTHIECKOTO aHanm3a,
AHAJTMTUYECKONW TCOMETPUU U JIMHEHHOU
aireopsl;

— OCOOEHHOCTH WX HCIOJB30BAHUH B
paboTrax B 00J1aCTH XUMUHU.

yMeeT:

— TPUMEHSATH MAaTEMaTHYCCKHE METOIbI
00paboTkn MHGOPMAIUU TPU PEIICHUH
XAMHYECKUX  3aJad, aHaIm3a W
MO/ICJIMPOBAHUS XUMHUYECKUX
MIPOIIECCOB;

— OIICHUBATH peIoJiaraeMpie
dusnueckue u MaTeMaTHYCCKHE
OTpaHHuYeHUsT Ha paboOThl XMMHUYECKOM
HAIPaBICHHOCTH.

BJIa/leeT HABBIKAMM:

— TpUMEHEHUus CHUCTEMBI
(byHIaMEHTaTBHBIX MaTEeMaTHUECKHUX
MOHITHUH B X0/I€ HAYYHBIX UCCIIEIOBAaHU;

—  TEOPEeTUYECKOTO U HKCIIEPHUMEHTAIHLHOTO
HWCCIICIOBAHNUSI MOJieIell XMMHUUYECKHX
IPOIIECCOB;

— OLICHUBaHUSA JIOMTYCTUMOCTH
MIPAKTUIECKOTO MIPUMECHCHHUS
MaTeMaTHYECKUX U (PU3MUECKUX 3aKOHOB
U UX aJantanuu K paboram B o0yactu
XUMHH.

OIIK-4.2.
OGpabartbpiBaeT JaHHBIC
c HCITOIb30BaHUEM
CTaH}IapTHBIX
croco0oB
aHHpOKCI/IMaHI/II/I
YHCJIEHHBIX

3HaeT:

— OCHOBHBIE IIOHATHUS, IPUHIUIIBI U 3aKOHBI
TEOpUU BEPOSITHOCTEN, MaTeMaTH4ECKON
CTAaTUCTHKH, PETPECCHOHHOIO aHAJIN3a;

—  METOABI o0paboTku MTOJTYYEHHBIX
YHCIJIOBBIX PE3yJIbTATOB.

ymeer:
— CHCTE€MaTU3MpOBaTh, MHTEPIPETUPOBATH




XapaKTEPUCTHUK PE3YJIbTAaThI paClIéTOB U COOCTBEHHOIO
3KCIICPUMCHTA,

— HOPOU3BOAUTH TOYCUHOC U MHTCPBAJIBHOC
OLICHUBAHWC PA3JIMYHBIX I1apaMCTPOB
XUMHYECKHUX IIPOLECCOB, OIPCACIIATH
OCHOBHBIE XapaKTEPUCTUKU LIEHTPAIbHOU

TEH/ICHITUH " XapaKTePUCTHKH
paccesiHusI.
BJIajieeT HABBIKAMMU:
—  MPaKTHYECKOTO UCTIOJIb30BaHUS
CTaHIAPTHBIX METOJIOB aHam3a,
00paboTku u MIPEACTABICHUS

pe3yJIbTaTOB U3MEPEHUI.

4. CTpyKTYypa " coiepKaHue Y4eOHO! TUCUMILTHHBI

4.1. O0bemM y4eOHOW TUCUMILIMHBI U BUAbI YUeOHOI padoThl
O0BeM yacoB / 3a4. en.

Bun yueOHoii padoThl Ounas 3a0uHasi
(popma (popma
O0wmas yueOHas Harpy3Ka 324 -
(9 3a4. ex.)

Oos3aTesIbHAsI Ay AUTOPHAA YueOHas -
Harpy3ka (Bcero 4acos), 160
B TOM 4HcJIe:

Jlexunm 38 -

CeMI/IHapCKI/Ie 3aHATUA - -

[TpakTHyeckue 3aHATHS 122 -

JlaGopaTopHbie pabOThI - -

KoHnTponbHbIe paboThl - -

KypcoBas pabota / KypcoBO MPOEKT - -

Hpyrue ¢popmbl opranuszanuu y4eOHOro -

nporecca

CamocTrosiTe/ibHasi padoTa CTy/leHTa (BCero 4acoB) 133 -

dopma aTTecTauus 4 3auet/ -
27 JK3aMeH

4.2. Conep:xaHue pa3iejioB y4eOHOM TUCIUNINHBI

Tema 1. DieMeHTbI IMHEWHON U BEKTOPHOU alreOphl

Mampuyuwl. /leticmseus nao mampuyamu. Buasl matpuil. JIuHeliHble onepanuy Haj
MaTpullaMM M HX CBOMCTBA. YMHOXEHHE MAaTpull. TpPaHCIIOHUPOBAHUE MATPHII.
Onpeoenumenu. Ceovicmea u eviuucienue. CBOWUCTBa ompeaenutesie. MUHOPBHI,
anreOpanyeckue nonoHeHus. Berancnenue onpeaenuteneit. Oopamuas mampuya. Pane
mampuyvl. Teopema 00 oOpatHOW wmaTpulle. PelieHne MaTpuUyHBIX YpaBHEHUH.
Breruncnenne paHra MaTpuil METOJAOM DJIEMEHTapHBIX mpeoOpazoBanmii. Teopema o
0asucHoM muHope. Kpurepuii paBeHcTBa Hymo ompeaenutens. Cucmemvl AuUHEUHbIX



ypasHenuti Memoowvl pewenusi. (OCHOBHBIE TOHATHUS W onpeaeneHus. Kpurepun
COBMECTHOCTH M €IWHCTBEHHOCTH peIIeHWs. MaTpuuHbI croco0 pemieHus. Meton
Kpamepa. Meton ['aycca. Teopema Kponekepa-Kanemnu. Komnaexcnvie uucna. Ilone
KOMNJIEKCHbIX yucen. AnreOpandeckas M TPUTOHOMETpHYECKask (POPMBI KOMIUIEKCHOTO
ypcia. KoMIUIeKkCHO conpsikeHHOe 4uciio. JIeHCTBHUS Hal KOMIUIEKCHBIMH YHCJIaMH.
Bo3Benenusi B CTENEHb M U3BJICUCHHE KOPHEH M3 KOMIUIEKCHBIX uKces. KoMIieKCHbIe
Matpulibl. [lonamue sekmopa. Jlunetinvie onepayuu Hao gekmopamu, ux ceoticmaa. basuc.
JIuHeliHas 3aBUCHMOCTh U HE3aBUCUMOCTh BEKTOPOB. ba3uc cucremsl BekTOpoB. Teopema
0 pasnokeHuHu BekTopa 1o 0azucy. Koopnunatel Bektopa. [lekapTroBa mpsiMOyrojibHas
cucrtema koopauHart. I[Ipoekuust BekTopa Ha OCh, CBOMCTBa mpoekiui. Hampasisromnme
KOCHHYCBHI BeKTOpa. JInHEelHbIe onepauuy HaJl BEKTOPAMH, 3aJaHHBIMUA B KOOPAWHATHON
dbopme. Kputepuii KoIMHEapHOCTH BEKTOPOB. 3ajaua O JIEJICHUU OTpe3Ka B 3aJlaHHOM
oTHoeHUU. [lpouszsedenue eekmopos. Hx ocuognble npunoscenus. CKalgpHOeE
MpPOU3BEACHUE  BEKTOPOB. BekTopHOe  mpous3BeleHHE BEKTOpoB. (CMelllaHHOE
MIPOU3BEICHUE BEKTOPOB.

Tema 2. AHanuTH4YecKast TEOMETPUS Ha IJIOCKOCTU U B IPOCTPAHCTBE

Memoo koopounam. PaccTositHue MexAy JByMs TOYKaMmH. JleneHue oTpe3ka B
JaHHOM oOTHolleHud. llosspHo-ceprueckue W TNOJAPHO-IMIMHIPUYECKUE CHUCTEMBI
koopauHat. IloHAaTHe nuHWMKA W TOBepXHOCTEU. [Ipsamas u niaockocms. llpamas Ha
IUIOCKOCTH. YpaBHEHHUs INPSMOM Ha IUIOCKOCTH. B3aMMHOE pacrosoKeHue MpsMbIX Ha
IUIOCKOCTH. PaccTossHME OT TOYKM 10 MpsAMOM. III0CKOCTh B MPOCTPAHCTBE. Y PaBHEHHUS
IUIOCKOCTH. B3anMHOE pacrionoxeHue mIocKoCcTel. PaccTosiHue OT TOUKH 10 IIOCKOCTH.
[Ipsimas B mpocTpaHcTBe. B3auMHOE pacnionokeHue nNpsiMOr U IJIOCKOCTH B IIPOCTPAHCTBE.
Kpuswvie emopoco nopsoka: OKpPYXKHOCTb, JJUIMIIC, Turepbona u mapaboia; HuxX
reOMETpUYECKHE CBOWCTBA M ypaBHeHUs. [locTpoenue kpuBbIX. [losepxnocmu 6mopozo
nopsioka. Cdepa. LHununapuueckue noBepxXHOCTH. KoHMYECKHE IMOBEPXHOCTH.
Omnuniconsi. OAHOMOJIOCTHBIA W JBYHOJIOCTHBIM  TUNEPOOIOUA. DJUTUNTHUYECKUN
napabosions. ['unepbonuyeckuii napadbosouna. Metoa ceueHuil.

Tema 3. OCHOBBI MaTEMaTUYECKOTO aHAIN3A

Bseoenue 6 mamemamuueckuu ananuz. Yucnosele MHOKecTBAa. DyHKIUSA: CBOMCTBA U
CrocoObl 3amaHus. DineMeHTapHble GyHKIMU. YucnoBwle mnocnenoBareiabHocTu. [Ipeaen
YHCIIOBOM MocieoBareabHoCcTH. OCHOBHBIE TEOpEMBI 0 Tipenenax. [Ipenen GyHKIuM B TOUKE.
[Ipenen gpyHkimu B OeCKOHEUHOCTH. beckoHEeUHO Maiblie B TOuke (yHKIIMH, UX CBOWMCTBA.
[Ipenen dynkuuu B Touke. HekoTopelie 3amedaTenbHbie ipenesbl. HempepblBHOCTh QyHKIINN
B Touke. CBolcTBa (DyHKIIMII, HEPEPBIBHBIX B TOYKE U Ha OTpe3ke. /uggepenyuanvroe
ucyucnenue @yHkyuu 00Hou nepemenuou. @yHkuus, auddepeHnrpyemas B TOUKE.
Huddepeniuan GyHKIMU 1 ero reoMmeTpudeckuii cmbici. [IponsBoaHas GyHKIIUH, €€ CMBICT
B pa3MyHBIX 3adadax. [IpaBuia HaxXOXACHUS TMPOU3BOAHOM U auddepeHmuana.
[IpousBoanble u auddepeHuansl BoicuX Nopsankos. [IpaBuno Jlonurans. dopmyna
Teiinopa. IlpomsBomHass ClOXKHOM W 00paTHOW (yHKIMI, TpPOU3BOAHAS (DYHKIIHM,
3aJlaHHBIX HESBHO WM TmapameTrpuuecku. Jlorapudmudeckoe auddepeHmpoBaHme.
Hccnenoanne (QpyHKIMM MPU MOMOIIM MPOU3BOAHOM. YCIOBHUS MOHOTOHHOCTH (DYHKLHU.
OxcTpemyMbl (QyHKIMH. OThICKaHWE HAWOOJBIIETO W HAMMEHBIIETO 3HAYCHUH (DYHKIIHH.



HccnenoBanue BoITyKIoCTH (QyHKIMU. Touku mepernba. AcumntoThl QyHkimil. OOmas
cxema HccieioBaHus (GYHKIMH U TIOCTPOCHUS €€ TpaduKa.

Hupgpepenyuanvroe ucuucnenue @ynkyuu muocux nepemennvix. DOYHKIMS HECKOJIBKUX
nepeMeHHbIX. OYHKIHUS IBYX MepeMeHHBIX. O0IacTh onpenesieHuss U 00JacTh 3HAYCHUS
bynkuuu. CriocoOsl 3afanust GyHKuuu. ['paduk QyHKIUU OBYX MEpEeMEHHbIX. JIMHUU
ypoBHs. YacTHble MNpPOU3BOJAHBIE (PYHKIMM HECKOIBKUX TEpPEeMEHHBIX. YacTHbIe
NPUPAILECHUS U YacTHbIE MPOU3BOAHBIE (YHKIIMHM JBYX IMEepeMeHHbIX. DyHKIUS JIBYX
nepeMeHHbIX, auddepennupyemas B Touke. [lomubiit nuddepennman QyHKIUU B TOUKE.
Heobxoaumoe u pmocraTtounoe ycioBus auddepenmupyeMoctu. IlpousBoanas mo
HampaBieHuto. ['paauent. DkcTpeMyMbl (yHKIIMM JIBYX TNepeMeHHbIX. Haunbonbiiee u
HaMMeEHbIIIee 3HaUYCHUS PYHKIUU ABYX MEPEMEHHBIX. HMHmespaibHoe ucuucieue QyHKyuu
oonotl nepemennoti. IlepooOpasnas. HeonpeneneHHbIl HHTErpal M €T0 CBOMCTBA. MeToab
uHTerpupoBanus. OnpeneneHHblil nHTErpal, ero ceoiicra. ®opmyna HrroTona-JleiOuua.
MeToapl WHTETPUPOBAHUS TP BBIYUCIICHUW ONPEICIICHHOTr0 WHTerpaya. [IpunoxeHue
OTIPEICIICHHOTO WHTETpajia K BBIYMCIICHUIO TUIOMIAIN TUIOCKOW (UTYpHI, JUIMHBI JYyTH U
o0beMa Tesa BpallleHuUsI.

Tema 4. OObikHOBEHHBIE U] PepeHInaNbHBIE YPABHEHHUSL.

HHuggepenyuanvuvie ypasnenus nepgozo nopsaoka. llonsitue muddepeHnanTbHOTO
ypaBHEHHUs1 mepBoro mnopsiaka. OOuiee pemieHue, oOLMII MHTErpal, YacTHOE pELIeHHE
muddepenunansHoro ypaBHeHus. 3anada Komu. Hauanbhble ycioBus. YpaBHeHHE ¢
pazaensomumMucs nepeMeHHbMu. OiHopoiHOe nuddepeHuanbHoe ypaBHEHUE IEPBOTO
nopsaka. JluneiiHoe audQepeHnnaibHOe ypaBHEHHE IMEPBOrO MOPAIKA. YpaBHEHHE
bepuymmu.  Jugppgepenyuanvnvie  ypauenus — vicuux — nopaokos.  Ilonstue
muddepeHnranbHoro ypaBHeHus: N-ro nopsiaka. 3agadya Komm. HavanbHble ycnoBus.
OcCHOBHBIE METO/bI MOHMXKEHHS MOPSAKOB AU depeHInaNbHbIX YpaBHEHUH. Jlunelinvie
ougpepenyuanvHvle ypasHenus 6mopoco nopsioka. Bunbl ypaBHEHUM BTOPOTo MOpsIKa.
Jluneiinpie  nud@epeHIraNbHbBIE  YpaBHEHHMs  BTOpOro  mnopsaka. IlpumeHenue
U pepeHInaNbHbIX YPaBHEHUH.

Tema 5. OCHOBBI TEOpUH BEPOSITHOCTEN M MATEMATUYECKON CTaTUCTUKU

OcHosHule nonodicenus meopuu eeposimuocmeti. OCHOBHBIE TTOHSITHSI KOMOMHATOPHUKHU.
Cnyuaiinbie coOwsiTus. Kiaccuueckoe ompenenenue BeposiTHoctd.  Omeparuu  Hal
coOpITusiMu. OmpesielicHNe YCIIOBHOW BeposATHOCTH. HesaBucumocTs coObITHil. Teopembl
CIOKEHHSI W  yMHOXKEHUs BeposTHocre. TeopemMa O MOJHOW  BEPOATHOCTH.
[TocnenoBaTenbHOCTh HE3aBHUCUMBIX —HchblTaHui. Cxema u  ¢opmyna bepuymiu.
[Tpubmmxenusie dopmynsl Jlammaca u Ilyaccona. OmpeneneHue ciydaiiHON BEIWYUHBI.
@yHKIHS paCIPEAEIICHUS CIIyYailHOM BEJIMYMHBI U IIJIOTHOCTh PaCIpEACIICHHUS BEPOATHOCTEM.
HenpepbiBHBIE U JUCKpETHBIE pacnpenesicHus. [IpumMepsl pacnpeneneHuid: HOpMallbHOE,
OMHOMMAIIbHOE, IyaCCOHOBCKOE, pPaBHOMEpPHOE, TIOKa3aTelbHOE. XapaKTepUCTHKU
Clly4yaliHbIX BenmuuH. HopmanbHbIi 3aKk0oH pacnpeaenenus. [Ipasuino «tpex curmy». [lonsitue
0 3aKOHE OOJBIIUX YHUCEIN. Dremenmuvl mamemamudeckou cmamucmuxu. OCHOBHbIE 3a/1a4M
MaTEeMaTUYECKOM CTaTUCTUKH. [ eHepanabHas COBOKYIHOCTh M BBIOOpPKU. CTaTHCTUYECKUN
pan. UYucioBble XApaKTEPUCTUKH CTATUCTUYECKOTO paclpencsieHus. TodedHble W
WHTEPBAJIbHBIEC OLICHKA HEU3BECTHBIX NTAPaMETPOB PACIIPEACIECHUS CIIyYalHON BEIUYUHBI 110
BBIOOpKE. MeToT JOBEpUTEIHLHBIX HHTEPBAJIOB.



4.3.Jlekuuu

O0neM yacoB

Ne i/ Ha3sanue TeMbl Ounas | 3aouHasn
(popma ¢opma
1 cemectp

Tema 1. Inemenmol 1uHEiHON U 6EKMOPHOU A12eOPbL. 6
1 Marpuiibl. JleiicTBHs HaJ MaTpUIIAMHU. 2

2. Onpepenureny. CBOWCTBA U BBIYHCIICHHE.
3 CucteMbl TMHEMHBIX YpaBHEHHH. MeToAIbI pelIeHs 2
4 ITonsiTue BekTopa. JInHelHbIe onepalyy HaJl BEKTOpaMH, UX 2

cBoiicTBa. [Tpon3BeieHUsI BEKTOPOB.
Tema 2. Ananumuueckan 2eomempus Ha NAOCKOCIU U 8 RPOCIMPAHCMEe. 8
5 Meton koopauHaTt. OCHOBHBIE TPHUIIOKEHUSI. 2
6 [Ipsimasi ¥ IOCKOCTB. 2
7 Kpussie BToporo nopsinka 2
8 [ToBEepXHOCTH BTOPOTO MOPSIKA 2
Tema 3. Ocnosbl mamemamuueckozo ananusza 12
9 BBenenue B MaTeMaTHUYeCKUM aHAIN3 2
10 Junddepennmanproe ucuncieHne PyHKIMU OTHOH MTepeMEeHHOM 4
11 JnddepernmanrsHoe HcUrcaeHne GYHKITIN MHOTHX ITePeMEHHBIX 2
12 HHTerpampHOe HcurcaeHne GYHKIWH OHOH ITepeMeHHOM 4
Hroro 3a 1 cemectp: 26
2 cemectp
Tema 4. Ooviknosennwie oughghepenyuanvnvle ypaguenus 8
13 Juddepennmanpable ypaBHEHHS IIEPBOTO MOPSIKA 4
14 Juddepennmanpaple ypaBHEHHUS BRICIINX HOPSIIKOB 2
15 Jluneitabie quddepeHnmanbaple ypaBHEHUS] BTOPOTO MOPSIIKa 2
Tema 5. Ocnoevt meopuu éepoamuocmeii 4
U MAmMeMamuiecKoli CamucmuKu

16 OCHOBHBI€ NTOJIOKEHUSI TEOPUH BEPOATHOCTEN 2
17 DJIeMEHTHI MATEeMATUUECKON CTATHCTUKHU 2
HTtoro 3a 2 cemectp : 12
HToro: 38

4.4. llpakTU4ecKue 3aHATHUS

O0beM yacoB
Ne n/m Ha3zsaHnue TeMbl Ounas | 3aouHas
dopma dopma
1 cemecTp

Tema 1. Inemenmol 1uHEiHON U 6EKMOPHOU AN12eOPbL. 20

1 Marpuiibl. JleiicTBUs HaJ MaTpUIIAMHU. 2
2. Onpenenureny. CBOHCTBA M BEIYHCIICHHE. 2
3 O6patnas Matpuna. Paur matpuist 2
4 CucteMbl TMHEMHBIX YpaBHEHHI. MeTo/IbI pelIeHUs! 4
5 KowmmiexcHple yncrna. Ilore KOMIIeKCHBIX YHCedl. 2
6 ITonsiTue BekTOpa. JInHelHbple onepanyuy HaJl BEKTOpaMH, UX 2

cBoiicTBa. basuc

7 [IpounsBenenus BekTopoB. X 0CHOBHBIE TPUIIOKEHMS. 4
8 KonrposnbHas pabora 2
Tema 2. Ananumuueckasn zeomempus Ha NAOCKOCIU U 8 NPOCMPAHCHge. 16

9 MeTton koopauHat. OCHOBHBIE MTPIIIOKEHUSI. 2
10 [Ipsimast ¥ IOCKOCTb. 4
11 Kpussie BToporo nopsiika 4
12 [ToBepXHOCTH BTOPOTO MOPsIIKA 4




13 | Kontposnsnas pabora 2
Tema 3. Ocnosbl MameMamuuecKozo aHanu3a 50

14 BBenenne B MaTeMaTHUECKUH aHAITN3 6
15 JnbdepenunanbHoe ucurciaenne GyHKIMK 0THON epeMeHHON 14

16 JuddepenunanbHoe ucurcieHne GyHKIME MHOTHX IIEPEMEHHBIX 8
17 WuTerpasibHOe McuucaeHre QYHKIMU OTHON MepPEeMEHHON 20

18 KonrponbHas pabora 2
Hroro 3a 1 cemectp : 86

2 cemectp (2-3 TpuMecTp)

Tema 4. Odviknosennvle oughghepenyuanvhvle ypasHenus 22

19 Jnddepernmanpapie ypaBHEHHUS IEPBOTO MOPSIIKA 4

20 JuddepeHinaibHble ypaBHEHHUS BBICIIMX HOPSIKOB 8

21 Jlunetineie nuddepeHnnanbHbIe YpaBHEHUSI BTOPOTO TTOPSIKA 8

22 Kontponsnas pabora 2
Tema 5. Ocnoewvt meopuu eepoamuocmeli 14

U MAMEMamuiecKol CHamucmuKku

23 OCHOBHBIC ITOJOXKEHHUS TEOPHUH BEPOSITHOCTEH 8

24 DJIeMEHTHI MATEeMAaTUYECKON CTATUCTUKHU 6
Hroro 3a 2 cemectp: 36
HToro: 122

4.5. JlabopaTopHbie padoThl YYCOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

4.6. CamocTosiTe/ibHasi padoTa CTy/IEeHTOB

Ne
n/n

Ha3zBanue TeMbl

Bup CPC

O0beM yacoB

Ounas
dopma

3aouHas
dopma

1 cemectp

Tema 1. DjaeMeHTBI JMHEHHOM
U BEKTOPHOM aJIredpbl.

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MTOATOTOBKA K MPAKTUIECKUM
3aHSATHSAM;

pelleHre UHIUBH Y aTbHOTO
3aJlaHus;

MOKCK U 0030p JUTEPATYPHI,
3JIEKTPOHHBIX UCTOUHUKOB
nH(pOpMaIny;

ITOATOTOBKA K KOHTPOITIO TEKYIIUX
3HAHUM 110 JUCIUILIMHE

22

Tema 2. AHaauTHYECKASA
2 reoMeTpHsi HA IUIOCKOCTH U B
NPOCTPAHCTBeE.

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

IIOATOTOBKA K IMPAKTUYCCKUM
3aHATUSIM;

ITOITOTOBKA K KOHTPOITIO TEKYIIUX
3HAHUU IO JUCIUTUINHE;

PEICHUC HHANBUAYAJIbHOT'O
3aJlaHus;

M3YYCHHE PUKIIATHON
HaIpaBJICHHOCTHU TEMBI

34

Tema 3. OcHOBBI
3 MATEeMATHYECKOIr0 aHAJIN3a

pabota ¢ JeKITMOHHBIM
MaTepHuasoM;

MTOITOTOBKA K MPAaKTUYECKUM
3aHSATHUAM;

ITOITOTOBKA K KOHTPOJITIO TEKYIIUX

44




3HAaHUH N0 AUCLUILINHE;
pelleHre UHIUBH Y aTbHOTO
3aJJaHuUs;
MOJITOTOBKA JIOKJIAAA.
Hroro 3a 1 cemecTp: 100
3auer | IloaroroBka K 3a4eTy 4
2 ceMecTp
paboTa ¢ JEKIIMOHHBIM
MaTepHajom;
Tema 4. O0bIKHOBEHHbIE HOHFOTOBI.@ K HPaKTHACCKIM
3 nuddepeHIHANBHbIE SAHATHIM, 21
peleHre NHANBHUYaTbHOTO
ypaBHeHUs i
3aJIaHUS;
MOJITOTOBKA K KOHTPOITIO TEKYIIUX
3HAaHUH M0 AMCIUILTHHE.
paboTa ¢ JEKIIMOHHBIM
MaTepHaom;
Tema 5. OcHOBBI Teopuu MIOATOTOBKA K MPAKTUYECKUM
4 BEPOSITHOCTEH ) 3aHATHUAM; 12
W MaTeMaTHYeCKOi pelleHre UHIUBHY aTbHOTO
CTATUCTHKH 3aJIaHUS;
MOJITOTOBKA K KOHTPOITIO TEKYIINX
3HAHUI 10 JMCITUILTHHE.
Hroro 3a 2 cemecTp: 33
IK3aMeH ‘ IToaroroBka K 3K3aMeHy 27
Hroro: 169
3aver/9k3amen ‘ IToaroroska 30

4.7. KypcoBble padoThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI.

5. Metoanueckoe odecnevyenune, 00pa3oBaTeibHbIe TEXHOJIOTHH

[IporpaMmoil JHCUMIUIMHBI MPEIYCMOTPEHO YTEHUE JICKIMUK W IPOBEIACHUE
IpakTuuecKkux 3aHaTuu. [IpenopaBanue Benercst ¢ NMPUMEHEHUEM CIEAYIOLIMX BHUIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:
ayAMOBHU3yaJIbHAsl TEXHOJIOT U,
TEXHOJIOTUSI OPTaHU3alUU TPYIIIOBOTO B3aUMOACHCTBUS (IUCKYCCHSI, MO3TOBOH MITYPM U
7ip.)
WHJIMBUAYJIM3UPOBAHHOE 00yUYEHUE C TPYNIOBBIM O0CYKJIEHUEM UTOTOB,
UHGOPMAIIMOHHBIE TEXHOJOTHMH  (MCIOJIb30BAaHUE JJICKTPOHHBIX  00pa30BaTEIIbHBIX
pecypcoB (PJEKTPOHHBIA KOHCIIEKT) MPU MOJATOTOBKE K JEKIHUSIM M MPAKTHYECKUM
3aHITHSIM),
paboTta B koMaH i€ (COBMeCTHasi paboTa CTYJIEHTOB B IPYIIIIE MPU BBITTOJTHEHUU TPYIITIOBBIX
JIOMAITHUX 3aJIaHUM ).

6. @opMBbI KOHTPOJISI 0CBOEHHS Y4eOHOI M CUMILIUHBI.

Tekyiasa arrecranus CTyA€HTOB IO IUCLUIUIMHE «MaremaTuka) MpOU3BOIUTCS B
JMCKpPETHbIE BPEMEHHBIE MHTEPBAJbl B CICAYIOMIMX (PopMax: ompoc, MpOMEXYyTOUHBIC
Cpe3bl, MOJArOTOBKA JOKJIAI0B U pedeparoB, BHITOJIHEHHE WHAMBUAYAJIBLHOTO 3a/JaHMS,
KOHTpOJIbHAss paboTa, 3a4yeT, dk3aMeH. KpuTepuu OLEHKH YYHUTHIBAIOT PEe3YyJIbTaThl



MOCEIAEMOCTH JICKIIUHN, BHITIOTHEHUS MTPAKTUIECKUX 3aJaHUMN, BHITIOJTHEHUSI KOHTPOJIHHOU
paboTel. OTO TO3BOJIAET CO37aTh OOBEKTUBHYIO KAPTHUHY OCBOCHHS CTYJICHTAMH
JUCIUIUIMHBI U YYUTHIBACTCS HA IK3aMEHE.

HTOroBbIii KOHTPOJIb MO PE3YJIbTaTaM OCBOSHUS JUCHUIUIMHBI MMPOXOAUT B opMme
YCTHOTO 3a4€Ta M YCTHOTO 3K3aMEeHa, BKIIIOUAET B C€0sI OTBET HA TEOPETUUECKUE BOMIPOCHI,
BBIMIOJTHEHUEM MPAKTUUYECKUX 3aJaHUi.

CucrteMa HakoIUIeHUs! OAJIOB MO BUAAM pabOT OTpakaeTcs B TaOUIIE:

Cucrema oueHUBaHMS Y4eOHBIX JOCTHKEHUI CTYICHTOB
04YHO# (hOpMBbI 00yUeHUA

Bun yueOHo# padoThI Komriecrso
0aJ10B

1 cemectp
Pemenue 3a1a4 Ha MPAKTUYECKUX 3aHATUAX 40
KoHTponbHbIe paboThI 15
WuauBuyanbHOE 3a1aHAe 20
3auer 25
HToro 3a 1 cemecTp: 100

2 ceMecTp
Pemenue 3a1a4 Ha MPAKTUYECKUX 3aHATUAX 32
KoHTponbHbIe paboThI 10
WuauBuyanbHOE 3a1aHAE 28
DK3aMeH 30
Hroro 2 cemecTp: 100

HaxkonureanHasa cucrema oneHuBanud mo 100-6apH0M mkaJie

Yerpipexoair-
Cucrema
JbHast 100- N
bBykBeHHas mikaJa, coorBercrByomas 100-06aibHoil  |oLeHH-
cucremMa d0anIbHas
HKaJie BaHUs
OlleHMBAHUS | IIKAJIA
3ayeTa
IK3aMeHa

A — OTIIMYHO — TEOPETUUYECKOE COJIEPKAHUE Kypca OCBOEHO
MOJIHOCTHI0, 0€3 MpOoOesIoB; HEOOXOIUMBIE TTPAKTUIECKUE
HABBIKK pa0OTHI C OCBOCHHBIM MaTepHAIOM

OTINIHO 90-100 c(hopMUPOBaHBI; BCE MPETyCMOTPEHHBIE TIPOTPAMMOM
00y4deHus yaeOHbIe 3aJaHUs BBIIOJHEHBI, KAUeCTBO UX
BBITIOJTHEHHS OLICHEHO YUCJIOM 0aJTOB, OJIU3KUM K
MaKCUMAJIbHOMY

B — 04YeHBb XOPOIIIO — TEOPETUUECKOE COJIEPIKAHUE Kypca
OCBOEHO TIOJTHOCTBIO, O€3 MPOoOeIoB; HEOOXOIMMbIE
MpPaKTHYECKHE HABBIKK PA0OThI C OCBOCHHBIM MaTEPHAIOM
B OCHOBHOM C(hOPMHPOBaHbI; BCE MPEyCMOTPEHHBIE
Xoporro 83-89 MPOrpaMMOi 00yUYeHHS YIeOHBIC 3a/IaHUs BBITIOJTHEHEI,
Ka4eCTBO BBIMOJIHEHHSI OOJIBIIMHCTBA M3 HUX OLICHEHO
gUCIIOM 0aioB, OJU3KUM K MaKCUMAJIbHOMY

3a4TeHO




Xopor1io

75-82

C — XOpouIO — TEOPETUUYECKOE COJIEPKaHNE Kypca OCBOEHO
MOJIHOCTHIO; HEKOTOPbIE MPAKTUYECKHE HABBIKK paObOTHI €
OCBOCHHBIM MaTepuaJioM c(hOPMUPOBAHBI HEJJOCTATOYHO;
BCE IPEyCMOTPEHHBIE MPOrpaMMoi o0ydeHus yueOHbIe
3aJJaHUS BBIIIOJHEHbI, KAUECTBO BBIIIOJIHEHUSI HU OJJHOTO U3
HUX HE OLICHEHO

MUHHMAaJIbHBIM YUCIIOM 0aJUIOB, HEKOTOPHIE BU/IbI 3aJJaHUN
BBITIOJTHEHBI C OLTHOKaMH

'Y 1oBJIE€TBO-
[PUTEIBHO

63-74

D — yaoBneTBOpUTENBHO — TEOPETUUECKOE COAECPIKAHUE
ITUCLIUIUIMHBI OCBOEHO YaCTUYHO, HO IPOOEIbI HE HOCAT
CYLIECTBEHHOT'O XapaKTepa; He0OOXOAMMbIEC TPAKTUYECKHE
HaBBbIKM Pa0OTHI C OCBOCHHBIM MaTE€PHUaIOM B OCHOBHOM
c(hopMHpPOBaHbI; OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
porpamMMoil 00ydeHus: yaeOHbIX 3a/laHUH BBITOIHEHO,
HEKOTOPBIE U3 BBIIIOJHEHHBIX 331aHUN, COJEPKAT OLINOKU

'Y 10B11€TBO-
[PUTEIBHO

50-62

E — nocpenctBeHHO — TeopeTHUECKOE CoJepKaHue Kypca
OCBOEHO YAaCTHUYHO; HEKOTOPbIE MPAKTUYECKNE HABBIKH
paboThl HE CHOPMHUPOBAHBI, MHOTHE TIPETYCMOTPEHHBIC
MporpaMMoii 00y4deHus yueOHbIe 3a/1aHusl HE BBIMIOJTHEHbI
MO0 Ka4eCTBO BBHIIOTHEHUSI HEKOTOPHIX M3 HUX OLIEHEHO
YHCIIOM OaJioB, OJIM3KUM K MUHUMAJIbHOMY

Heynosnerso-
[PUTEIIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETUUECKOE COACPHKAHUE
Kypca OCBOEHO YaCTUYHO; HEOOXOJUMBIE TPAKTHUECKHE
HaBBIKM pabOThI HE C(HOPMUPOBAHbI; OOJIBIIMHCTBO
MPEeyCMOTPEHHBIX MPOrpaMMoi 00yUeHHs yueOHbIX
3aJIaHUI HE BBITIOJIHEHO JIM00 Kaue€CTBO WX BBHIMIOJTHEHUS
OLIEHEHO YHCIIOM 0aioB, OJU3KUM K MUHUMAIbHOMY; U
ITOTIOJTHUTEIFHOM CaMOCTOSTEILHOM padoTe Hall
MaTepUaIoM Kypca BO3MOXHO MOBBIIEHUE Ka4eCTBA
BBITIOJTHEHUS YUEOHBIX 3aJaHUI

He 3auteno|

Heynosnerso-
[PUTEIIBHO

0-20

F — Hey1OBIETBOPUTENHHO — TEOPETHUUECKOE COACPKAHHE
Kypca HEe OCBOEHO; HEOOXOIMMbIE MPAKTUYECKUE HABBIKU
paboThl HE CPOPMUPOBAHEI; BCE BBHITIOIHEHHBIE yUeOHbIE
3alaHusl COJIEPIKAT TPyObIe OITUOKH,

ITOTIOTHUTENIbHAS CAMOCTOSTeNIbHAs paboTa Ha/l
MaTepHaJIoM Kypca He IPUBEIET K KaKOMY-TTH00
3HAYUMOMY TIOBBIIIICHUIO Ka4eCTBA BHIMOTHEHHS YI€OHBIX
3agaHui




7. Y4eOHO-MeToAuYeCcKOe U MPOrpaMMHO-UH(popMaNInOHHOE 00ecrieyeHue
TUCHUTITIHHBI

a) OCHOBHAs JTUTEpaTypa:

1. I'eBopksn, I1. C. Beicmias matematuka. OCHOBBI MaTeMaTHYECKOr0 aHAIW3a :
yaeonoe nocobue / I1. C. I'eBopksiH. — 3-€ u31., uctp. u gom. - Mocksa : PUIMATIIUT,
2023. - 256 c. - ISBN 978-5-9221-1978-8. — TekcT : anekTpoHHbIH // JIaHb : 3JIeKTPOHHO-
oubnuoteunas cuctema. — URL: https://e.lanbook.com/book/415421 (mata oGparienus:
02.03.2025). — Pexxum mocTyma: Juist aBTOPH3. ITOJIb30BATEICH.

2. ITucemennpii J1.T. KoHCIIEKT JICKIIMIA MO BBICIIEH MaTeMaTHKE: MOJHBIA Kypc /
J.T. ITucemennsiit. — 19-e uzn., ucnp. — M.: Aipuc-npecc, 2024. — 608 c.: u.

3. baBpun, U. U. Kpatkuii Kypc BbICIIeH MaTEMaTUKH JJIsI XUMHUKO-OHOJIOTHYECKUX

U MEIMIMHCKHX creruaibHocTed : yueOnuk / WM. W. baBpun. — Mocksa :
OU3MATIIAUT, 2003-328 c. - ISBN 5-9221-0334-2. — Tekcr : 25eKTpoHHBIH // JlaHb :
9JIEKTPOHHO-OMOMoTeunass cucrtema. — URL: https://e.lanbook.com/book/2108 (mara
obpamienus: 02.01.2025). - Pexxum gocTyna: uist aBTOPU3. TOJIB30BaTEIICH.

0) oMOTHUTEIbHAS IUTEepaTypa:

1. Koctpoga, 10. C. luddepenumansbie ypaBHEHUA B 337]a4aX AIEKTPOTEXHUKU U
onoxumuyeckon unxeHepuu. IIpaktukym : yuebnoe nocodbue / FO. C. Kocrtpona, JI. C.
PeBkoBa, 1. B. bonpoBa. — Psa3anp : PsA3aHCKu TOCyZapCTBEHHBIA PaJMOTEXHUYECKUN
yauBepcuteT, 2022. — 100 c. - Tekcr : anektponnsiit / LudpoBoii 0d6pa3oBaTenbHbIN
pecypc IPR SMART : [caiit]. - URL: https://www.iprbookshop.ru/137318.html (nara
obparmienus: 02.01.2025). — Pexxum qocTyma: s aBTOPU3HP. MOJIb30BaTENCH

2. 'ycak, A. A. Teopus BepositHocTeil. [IpumMeps! u 3aaauu : yueOHoe ocodue / A.
A. I'ycak, E. A. bpuuukoBa. — Munck : TerpaCuctemc, 2013. — 287 ¢. — ISBN 978-985-
536-385-0. - Tekct : anexTponnsiit // Lludposoii oopazoBatenbHbiil pecypc [IPR SMART
: [cariT]. — URL: https://www.iprbookshop.ru/28244.html (mata oopamenus: 02.01.2025).
— Pexxum goctyma: 1ist aBTOpU3UP. TOTB30BaTENCH

3. Bumenkun W.B. Bricmas wmatemaTtuka i CTYyJA€HTOB JIKOHOMHYECKHUX,
TEXHUYECKUX, €CTECTBEHHO-HAYUYHbIX crnenuaigbHocTel By3oB / WM.B. Bunenkun, B.M.
['poGep. — Uzn. 4-e, uctp. — PoctoB H/Jl : ®enukc, 2008 — 414, [1] c. 1. — (Beicuiee
oOpazoBaHue).

B) nTepHeT-pecypchr:

1. Crynenueckas AIEKTPOHHAS oubmoTeka. — Pexum JOCTyMa:
https://www.studentlibrary.ru/.

2. Unrepuer-6nbnuoTeka o00pa30BaTEeNbHBIX U3JaHUNA, B KOTOPOM COOpaHBI
AJIEKTPOHHBIE YUYE€OHWKH, CIIPpaBOYHbIE W ydeOHble mocobus. — Pexum mocryna:
http://e.lanbook.com/

3. YuumBepcurerckas oudimoreka online. URL: http://www.biblioclub.ru/

4. CoBpemeHHas uudpoBas oubnuorexa — Pexum JNOCTyTA:
https://www.iprbookshop.ru/



8. MartepuajJibHO-TeXHHYECKOe o0ecneyeHue JUCITUITIHHBI

Jlyist mpoBeeHusT y9eOHbBIX 3aHATUH 1O nucHuIuinHe «MaTeMaTukay HeoOX0auMOo
CJIEIyIOILIEe MaTEPHUAIBHO-TEXHUYECKOE 00ECTIEUEHHE:

1. yueOHbIe ayauTOpuM ISl MPOBEJCHUS JEKIIMOHHBIX M MPAKTUYECKUX 3aHSITHUMH,
OCHAIIIEHHBIE y9eOHOI MeOENbI0, ayIUTOPHOU TOCKOH, CTAITMOHAPHBIM HUJTH TTEPEHOCHBIM
KOMILUIEKCOM MYJIbTUMEIUMHOTO MPE3CHTAIIMOHHOTO 000PYy10BaHUS;

2. y4eOHO-MeToAMuecKas JTUTepaTypa Juist OATOTOBKH U BHITIOJIHEHUS! OPTaHU3aI[UU
IpyNIOBOM U UHMBUIYaIbHOU PaOOTHI CTYICHTOB;

3. mporpamMmHoe oOecrnedeHue JUisi JEMOHCTpPAllMM MpPEe3eHTalUl, BUICO- U
ayIMoMaTepHUaioB, a TAKXKeE Uil 10CTyna K ceTu «HTepHeT.

YHUBEpCUTET pacroiaraloT MaTepuagibHO-TEXHUYECKON 0a30ii, COOTBETCTBYIOIIEH
JIEUCTBYIOIMM CaHUTAPHO-TEXHUYECKUM HOpMaM U o0ecreynBaroiei MpoBe/IeHUE BCeX
BUJIOB TEOPETHUYECKON M TPAKTUUECKOM TMOATOTOBKU, MNPEIYCMOTPEHHBIX Y4EOHBIM
IIJJAHOM.



9. JIucT 10MOJTHeHUH M U3MEHEeHU

n/n

Jlara
BHECEHHS
u3Menenus /
JOIOTHEHH S

OcHoBanue

Conep:xkanue usmMeHnenms /
JOIIOTHEeHHSA

JIuua, noaTBep:Kaaomue
H3MeHeHue / onoJIHeHue

3aBey oMMt
kadeapoi
(Pamunus,
uHuyuasnsl,
noonucy)

Hupexrop /
JIEKaH
(Pamunus,
UHUYUATBL,
noonucy)




