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PaGouast nporpamma yueOHO#H aucuuminuel «MaremMaTuka» sBiseTCs 4actblo
OCHOBHOI mnpodeccHonanbHOM  00pa3oBaTe/IbHOH MPOrpaMMbl  JUlst  TOJATOTOBKH
OakanaBpoB mo Hanpasiaenuio noarorosku 04.03.01 Xwumust u  npoduino
Menunuunckas 1 GpapmaneBTuyeckas XUMHUsI O4HOI GpopMbl 0Oy EHHUSI.

Pabouas nporpamma y4yeOHOH AUCUMIINHHBL paspaborana B COOTBCTCIBHM ¢
dI'oC BO - Oakanaspuar no nHanpasienuto nojroroskn 04.03.01 Xumus,
YTBEePKJACHHBIM lpuKazom Munucrepcrsa obpazosBanus v mnaykn Poccniickoi
Gepepaunn ot 17 wionst 2017 r. Ne 671 (¢ u3MEHCHUAMH M JIONOJHCHHUIMI),
[IpoeccnonanbubiM  cranaaproMm, yTBepxAeHHbIM llpukazom Muuucrepcersa
Tpyaa M coudaipnoil 3awuthl Poccuiickoit ®Mejepaunn «O0 yrBepKcnun
npodeccuonannioro cranaapra» or 18 oxkrsadpst 2013 r. Ne 5441 (¢ uamenenusimu
n pononnenusimu), [podeccnonanbubiM cTanaapTom, yrsepxicnibim Ipukazom
MunucreperBa Tpyda M coumanbHoi 3awmurel Poccuiickoii dejepannn «OO
yTBepkAeHuH 1npodeccuonanpHoro crangapra» ot 22 mas 2017 r. Ned3lu u
[IpodeccuoHanbHBLIM CTAaHAAPTOM, YyTBepkKAeHHBLIM [Ipukazom Munucrepersa
Tpyaa W couuanbHoM 3aumthl Poccuiickoit Menpepannn «O0  yrBepK/ICHHM
npodeccuonanpuoro cranaapra» ot 22 mast 2017 r. Ne 432mn.

COCTABHUTEJIDL:
craplumii npernojasaressb Kadeupbl BbICIICH MaTeMaTHKH W MCTOAMKH 1PCIHO/iaBatis
marematuku OI'EOY BO «JIT'TTY » Kanaiino [Onust Hukosaesna

YrBepk/ieHa Ha 3ace/laHuy Kadeapbl
BBICIICH MAaTeMaTHKH W METOAHMKH IperolaBalus MaTeMaTHKH
ITporoxoin o1 «05» nekabpst 2023 r., Ne 5

. . . 2
3asejtytouuii kadeapoii Boiciei MaTeMaTHKH / ¢ —
M METO/IMKH MperojlaBaHusl MaTeMaTHKH : Kpusko S1.11

/
\

Ojiobpena na 3acefanun  y4yeOHO-METOAMYECKON KOMMCCHH HHCTHTYTA (DH3IMKO-
mMaremarHyeckoro odbpazoBanus, HHPOPMALHOHHBIX H 0OCIYKHBAIOIIHX TCXHOJIOIHIi
IIporokon or «06» nexabpst 2023 r., Ne 5

IIpejncenarens yueOHO-METOHYECKOH KOMHCCHH

MHCTHTYTA (PU3MKO-MATEMATHYECKOro 00pa3oBaHmsl,

MH(POPMALMOHHBIX H 00CIIYKHBAIOLIMX

TEXHOJIOIHH A Jlaspicknta O.1.

COIJIACOBAHO: - /
3aBeyiouii yueOHO-MeTOAHYECKHM OT/1e]I0M /" Casenkos B.B.




CtpykTypa u coaepkaHue y4eOHOM IMCIUTITHHBI

1. Hean u 3a1a4u y4eOHOH JUCHMILTHHBI
Heabo  ocBoeHHss  yuyeOHOW  MUCHUIUIMHBI  SIBISETCS  (hOpMHpOBaHHE
CUCTEMATU3UPOBAHHBIX 3HAHUM MO MaTeMaTHKE, KOTOpble OYyIyT HCIOJIb30BaThC MpHU
pemeHny (GyHAAMEHTAIBHBIX W MPUKIATHBIX 3a7a4 B 00JIACTHU XUMHH ¥ XUMHUYECKOU
TEXHOJOTUU, TPU HU3YYCHUU CMEXKHBIX JUCHUIUIAH, JJISI TPOBEIACHUS HAYYHBIX
HCCJIEIOBAHUM.

3amauym Kypca:

- 0o0ydYeHHe CTyICHTOB OCHOBAM TEOPETHUYCCKOM U MPAKTHUYECKON MAaTEMATHKH,
UCIOJB3YEMBIX ISl PEHICHHUS TEOPETUYECKUX M IPAKTHYECKHUX 3a7ad B
00J1aCTH XUMHHU,

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

- TIOATOTOBKA K CHCTEMHOMY BOCIPHUATHIO JAIBHEUIIUX  JTUCIUTUIAH
npo(eCCHOHALHOrO  IMKJIa W3 Y4YeOHOro IUiaHa, HCIOJIb3YIOIIHX
MaTeMaTHYECKHE METOIBL,

- (dopMHpOBaHHE y CTYJCHTOB HABBIKOB HCIIOJIB30BAHMS MaTeMaTHYCCKUX
METOJIOB MCCIICAOBAHUS W PEHICHUS XHMWYCCKUX 3a]1ady, MOCIUPOBAHUS
IIPOIIECCOB, UMEIONIUX MECTO B XUMHUUECKOM IIPOU3BOICTBE.

- OBJAJCHHUEC CTYJCHTAMHM JOCTATOYHBIM TCPMHHOJIOTUYCCKUM U MOHATUHHBIM
3a1macoM, HEOOXOIUMBIM JUISI CaMOCTOSITEIBHOTO H3YYCHHS CICIHUAIbHON
JUTEPATYPBHI.

2. Mecro nucuuminnbl B cTrpykrype OITOIL.

VYyebHnas nucuumuinHa «MaTeMaTruKkay BXOJUT B 00SI3aTENIbHYIO YacTh AUCIUTLIINH
ITOATOTOBKH CTYIEHTOB.

HeoOxoaumbiMK  yCITOBUSAMH JIJIE OCBOCHHMS JUCIUIUIMHBI SIBJSIOTCS 3HAHWS,
YMEHUS U BUIBI ACATEIBHOCTH, CHOPMHUPOBAHHBIE B MPOIECCE M3YyUYCHHUS IIKOJIBHOTO
Kypca MaTeMaTHKH.

Conepxanvue AOUCHMIUIMHBL SIBJISIETCS JIOTUYECKUM MPOJOJHKEHUEM  IIKOJIBLHOIO
Kypca MAaT€MaTHMKH M CIYXUT OCHOBOW JUISI JAjJbHEHIIEro OCBOCHUS CIEAYIOIINUX
muctutuine: «HpopmanmonHsie TexHOIoTunY», «Pusnkay, «Dusndeckas XUMus», s
MPOBENICHNUS] HAYYHO-UCCIIEAOBATENLCKOW pabOThl W B TPOIECCE MPOXOKIACHUS
TEXHOJIOTUYECKOM MTPAKTUKHU.

3. IlepeveHb MIIAHMPYEMBIX Pe3YJIbTATOB 00y4eHHS 10 IMCUHUIINHE
«MaTemMaTHKa», COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUS KOMIETEHIUM

Nuaukaro
Koa mo ®I'oC BO P PesynbTaTnl 00y4eHus 10 AMCHMILIMHE
AOCTUKEHH S
Ob6mmenpodeccroHanbHbIe
OIIK-3 OIIK-3.1. Ilpumensier | 3Ha€T:
CriocobeH MpUMEHSTh | TEOPETUYECKUE 51 — ITOAXOJBI K PCHICHUIO 33/1a9 U3 OCHOBHBIX
pacueTHO- MOy IMITHpHHUECKHE pa3fenoB MaTeMaTHKH, a TakXke HX
MPUIIOKEHHUS B IPUKJIIATHBIX XUMUYECKUX




TEOPETHUECKHIE
METO/IbI IJIs1 U3YUCHUS
CBOMCTB BEIECTB |
MpOIIECCOB € HUX
y4acTHEM v
HCIOJIb30BaHUEM
COBPEMEHHOM
BBIUKCIIUTEIbHOM

TCXHUKHU

MOJIeJN TPU pPEHIeHUU
3a1au XUMHUYECKON

HaIpaBJICHHOCTHU

3aJgaydax, OCHOBHBIC IMPUHIUITBI
MaTEMAaTHYECCKOI'O MOACIINPOBAHUSA
XUMHYCCKUX ITPOLCCCOB;

yMeeT:

— TPUMEHATH TEOPEeTUYECKHE 3HAHHUS K
PEIICHHUIO 3a/1a4 TI0 KypCy MaTeMaTHKU U
XUMUH, TI0Jly4aTh ©  00pabaThIBaTh
Pe3yJIbTaThl HAYYHBIX YKCIIEPHUMEHTOB;

BJIaJleeT HABbIKAMM:

— HaBBIKAMH CHCTEMaTU3aINU
MPAKTUIECKOTO UCIIOJIL30BaHUS 0A30BBIX
3HAHUU U METOZ0B MaTEMaTHKU
WCCJICIOBAHUS CBOWCTB BEWIECTB U
MIPOLIECCOB.

OIIK-4

Crocoben
IJIaHUPOBAaTh PabOTHI
XUMHYECKOH
HaIlpaBJIECHHOCTH,
00pabaTsIBaTh u
WHTEPIPETHUPOBATH
MOJTy4YeHHBIE
pe3yabTaThl c
HCIOJIb30BaHUEM
TEOPETUUECKHUX
3HAHUM u
MPaKTUYECKHUX
HAaBBIKOB pELICHUS

OIIK-4.1. Hcnons3yer
0a3oBble 3HaHMS B
00J1acTH MaTEMATUKU U
¢uzuku npu
IUIAHUPOBAaHUM  paboT
XUMHYECKON

HAaIpaBJICHHOCTH

3HaeT:

— OCHOBHBIC TIOHATHS W JIOKA3aTeIbCTBA
(akTOB OCHOBHBIX pa3/ie]ioB  Kypca
MaTEeMaTHYECKOTO aHanm3a,
AHAJTMTUYECKONW TCOMETPUU W JTMHEHHOU
aireoOpsl;

— OCOOEHHOCTH WX WHCIOJB30BAHUH B
paboTrax B 00J1aCTH XUMUHU.

yMeeT:

— TPUMEHATH MAaTEMaTHYCCKHE METOIbI
00paboTky MHGOPMAIUU MPU PEIICHUH
XUMUYECKMX  3aJa4,  aHajgm3a |
MOJIETTUPOBAHUS XUMHYECKHX
MIPOIIECCOB;

— OIICHUBATH peIoJiaraeMpie
dusnueckue u MaTeMaTHYECKHE
OrpaHHuYeHUsT Ha paboOThl XMMHUYECKOM
HAIPaBJICHHOCTH.

BJIa/leeT HABBIKAMM:

— TpUMEHEHUus CHUCTEMBI
byHIaMEHTaTbHBIX MaTEeMaTHYECKHUX
MOHSTHUH B X0/I€ HAYYHBIX UCCIIEI0OBAaHUI;

—  TEOPEeTUYECKOTO U HKCIIEPHUMEHTAIBLHOTO
HCCIENOBAaHUSI MOJECIEH XHUMHYECKHUX
MPOIIECCOB;

— OLICHUBaHUSA JOMYCTUMOCTH
MIPAKTUIECKOTO MIPUMECHCHHUS
MaTEeMaTHYECKUX U (U3HMUECKUX 3aKOHOB
W UX aJantanuu K paboram B olOyactu
XUMHH.

OIIK-4.2.
OGpabartpiBaeT JaHHBIC
c HCIOJIb30BaHUEM
CTaHJAPTHBIX
croco6oB
ANMPOKCHUMAITUT
YUCJIICHHBIX

3HaeT:

— OCHOBHBIE IOHATHUS, IPUHIUIIBI U 3aKOHBI
TEOpUN BEPOSITHOCTEN, MaTeMaTH4ECKON
CTAaTUCTHKH, PETPECCHOHHOIO aHAJIN3a;

—  METOABI o0paboTku MTOJTyYEHHBIX
YHCIJIOBBIX PE3yJIbTATOB.

ymeer:
— CHUCTEMaTU3UpOBaTh, MHTEPIPETHPOBAThH




XapaKkTEPUCTHK pe3yabTaThl pacyéToB M COOCTBEHHOTO
HKCIEPUMEHTA,

— IPOU3BOAMUTH TOYEUHOE M MHTEPBAJIbHOE
OLICHMBAHHME pA3JIUYHBIX I1apaMeTPOB
XMUMHUYECKUX IPOLECCOB, OMNPEAEIATh
OCHOBHBIE XapaKTEPUCTUKH LIEHTPATBbHOM

TEH/ICHITUH u XapaKTePUCTHKH
paccesiHusI.
BJIajieeT HABBIKAMU:
—  MPaKTHYECKOTO UCTIOJIb30BaHUS
CTaHIaPTHBIX METOJIOB aHam3a,
00paboTku u MIPEACTABICHUS

pe3yJIbTaTOB U3MEPEHUI.

4. CTpyKTypa H coepkaHue Y4eOHO! TUCHMILTHHbI

4.1. O0beM yueOHOM TMCUMILIMHBI M BUbI Y4eOHOH padoThl
O0BeM yacoB / 3a4. en.

Bun yueOHoii paboTbl Ounas 3a0ynast
¢popma (¢popma
O0mas yueOHas Harpy3Ka 360 -
(10 3a4. ex.)

Oos3aTesibHAsI Ay AUTOPHAA YueOHas -
Harpy3ka (Bcero 4acos), 160
B TOM 4HcCJIe:

Jlexmunm 38 -

CCMI/IHapCKI/Ie 3aHATUA - -

IIpakTrueckue 3aHATHS 122 -

JlaGopaTopHbie pabOThI - -

KoHnTponbHbie paboThl - -

KypcoBas pabota / KypcoBO MPOEKT - -

Jpyrue Gpopmbl opranuzanuu y4eOHOro -

npoiiecca
CamocTosiTesibHasi paboTa cTyaeHTa (BCero 4acoB) 169 -
dopma aTTecTauus 4 3ayet/ -

27 3Kk3aMeH

4.2. Coaep:xaHue pa3iejoB y4eOHOMH IUCIUNINHBI

Tema 1. DieMeHTbI IMHEWHON U BEKTOPHOU alreOphl

Mampuyuwl. /leticmseusi nao mampuyamu. Buael matpuil. JIuHeliHble onepanuy Haj
MaTpUllaMM M HMX CBOMCTBA. YMHOXXEHHE MAaTpull. TpPaHCIIOHUPOBAHUE MATPHII.
Onpeoenumenu. Ceovicmea u eviuucienue. CBOWCTBa ompeaenutesei. MUHOPBHI,
anreOpanyeckue nonoHeHus. Berancnenue onpeaenuteneit. Oopamuas mampuya. Pane
mampuywvl. Teopema 00 oOpatHOW wmatpuile. PelieHne MaTpuUyHBIX YpaBHEHUH.
Beiuncienue paHra maTpuil METOJIOM JJIEMEHTapHBIX MpeoOpasoBaHuii. Teopema o
0azucHom MuHope. Kputepuil paBeHcTBa Hymto onpenenutens. Cucmemvl JUHENHbIX



ypasHenuti Memoowvr pewenusi. (OCHOBHBIE TIOHATHS W onpeaeneHus. Kpurepuu
COBMECTHOCTH WM €IWHCTBEHHOCTH peIIeHWsA. MaTpuduHbI croco0 pemieHus. Meton
Kpamepa. Meton ['aycca. Teopema Kponekepa-Kanemmu. Kowmnaexcnvie uyucna. Ilone
KOMNJIEKCHbIX yucen. AnreOpandeckas M TPUTOHOMETpHUYECKask (POPMBI KOMIUIEKCHOTO
ypucna. KoMIUIEKCHO conpsikeHHOe 4uciio. JIEHCTBHUS Hall KOMIUIEKCHBIMH YHCJIaMH.
Bo3Benenust B CTENEHb M U3BJICUCHHE KOPHEH M3 KOMIUIEKCHBIX unces. KoMIuieKCHbIe
Matpulbl. [lonamue sekmopa. Jlunetinvie onepayuu Hao gekmopamu, ux ceovicmaa. basuc.
JIuHeliHas 3aBUCHUMOCTh U HE3aBUCUMOCTh BEKTOPOB. basuc cucrteMsl BekTopoB. Teopema
0 pasnokeHuHu BekTopa mo 0azucy. Koopnunatel Bektopa. [lekapTroBa mpsiMOyrojibHas
cucrtema koopauHart. [Ipoekuust BekTopa Ha OChb, CBOWCTBA Ipoekuuid. Hampasistonue
KOCHHYCBHI BeKTOpa. JInHelHbIe onepauuy HaJl BEKTOPAMH, 3aJaHHBIMUA B KOOPAWHATHOU
dbopme. Kputepuii KoIMHEApHOCTH BEKTOPOB. 3ajaya O JIEJICHUU OTpe3Ka B 3aJaHHOM
oTHoeHUU. [lpouszsedenue eexkmopos. Hx ocuognble npunoscenus. CKalgpHOE
MpPOU3BEACHUE  BEKTOPOB. BekTopHoe  mpous3BeneHHE BEKTOpoB. (CMelllaHHOE
MPOU3BECHUE BEKTOPOB.

Tema 2. AHanuTryeckass FTEOMETPUS Ha IJIOCKOCTH U B IIPOCTPAHCTBE

Memoo koopounam. PaccTositHue MexAy JByMs TOYKaMmH. JleneHue oTpe3ka B
naHHoM oTHouieHuu. IlonsgpHo-cheprueckre W MOJSIPHO-IMIMHIPUYECKUE CUCTEMBI
koopauHat. IloHaTne nuHWMKA W TOBepXHOCTEU. [Ipsamas u niaockocms. llpsamas Ha
IJIOCKOCTU. YPaBHEHUSI MPAMOW Ha IUIOCKOCTH. B3aMMHOE pacrojioKeHUE MPSIMBbIX HA
m1ockoctu. PaccrosiHue ot Touku 10 npsamoil. [11ockocTe B mpocTpaHcTBE. YpaBHEHUS
IJIOCKOCTH. B3auMHO€E pacriosiokeHne II0CKOCTEN. PaccTosiHue OT TOYKH 0 TIOCKOCTH.
[Ipsimas B mpocTpaHcTBe. B3anMHOE pacnonoxeHue npsiMor U IIJIOCKOCTH B ITPOCTPAHCTBE.
Kpuevie emopozco nopsoka: OKpPYKHOCTb, dJUMIIC, Tunepbona u mnapabona; uX
reoMeTpuiecKue CBOMCTBa U ypaBHeHUs. [locTpoenue kpuBbiX. [losepxnocmu 6mopo2co
nopaoxka. Cdepa. Iunuaapuyeckue mnOBEepXHOCTH. KoHHMUYECKHE TOBEPXHOCTH.
Omnuriconsi. OAHOMOJIOCTHBIM W JBYMNOJIOCTHBIM  TUNEpOOTIONA. DIUIMOTUYCCKUM
napabosion. ['unepbonuyeckuii napadbosouns. Meroa ceueHuil.

Tema 3. OCHOBBI MAaTEMaTUYECKOTO aHAIN3A

Bseoenue ¢ mamemamuueckuu ananuz. Yucnosele MHOKecTBa. DyHKIUSA: CBOICTBA U
CrocoObl 3ajanus. DieMeHTapHble (GyHKIMU. YuciaoBble mocienoBaTeasHOCTH. [Ipenen
YHCJIOBOM nocnenoBarenbHoCcTU. OCHOBHBIE TEOpEMBI 0 Tpenenax. [Ipenen GpyHkuun B TOUKe.
[Ipenen PyHKIMU B OECKOHEYHOCTH. beCckOHEUHO Malbie B TOYKe (PYHKIIMH, UX CBOMCTBA.
[Ipenen dynkuuu B Touke. HekoTopeie 3amedaTenbHbie ipenesbl. HempepblBHOCTh QyHKIINN
B Touke. CBolcTBa (PyHKIIMII, HEIPEPBIBHBIX B TOYKE U Ha OTpe3ke. /Juggepenyuanvroe
ucyucnenue @yHkyuu 00HoUu nepemenuou. @yHkmsa, auddepeHupyeMas B TOUKE.
Huddepeniuan GyHKIMU 1 ero reoMmeTpudeckuii cmbici. [IponsBoaHas GyHKIUH, €€ CMBICT
B pa3IMyHBIX 3adadax. [IpaBuia HaxXOXACHUS TMPOU3BOAHOM U auddepeHnuana.
[IpousBoanble u auddepeHmansl BoiciuX Nopsankos. [IpaBuno Jlonurans. dopmyina
Teiinopa. IlpomsBomHass ClOXKHOM W 00paTHOW (yHKIMI, TpoU3BOAHAS (DYHKIIHM,
3aJlaHHBIX HESBHO WM mapameTrpuuecku. Jlorapudmuueckoe auddepeHmpoBaHme.
Hccnenoanne (QpyHKIMM NpPU MOMOIIM MPOU3BOJAHOM. YCIOBUSI MOHOTOHHOCTH (DYHKLHUU.
OkctpemyMbl (GyHKIUU. OThICKaHHE HAMOOJBIIET0 M HAWMEHBIIET0 3HAYEHUH (YHKIUH.



HccnenoBanue BoITyKIOoCTH (PyHKIMU. Touku mepernba. AcumntoThl QyHkimil. OOmas
cxema HccieioBaHus (GYHKIMH U TIOCTPOCHUS €€ TpaduKa.

Hupgpepenyuanvroe ucuucnenue @dynkyuu muocux nepemenHvlx. DOYHKIHS HECKOJIbKHX
nepeMeHHbIX. DyHKIMSA ABYX nepeMeHHbIX. O0IacTh onpeeeHus U 00J1acTh 3HAYCHUS
bynkuun. CriocoOsl 3afanust GyHkuuu. ['paduk QyHKIUK OBYX MEpeMEHHbIX. JIMHUU
ypoBHs. YacTHble MNPOU3BOJAHBIE (PYHKIIMM HECKOIBKUX TIEPEeMEHHBIX. YacTHbIe
NpUPAIEHUS W YacCTHbIE MPOU3BOAHBIC (YHKIMHU JBYX IMEepeMEHHbIX. DYHKIHUS JBYX
nepeMeHHbIX, auddepennupyemas B Touke. [lomubiit nuddepenmnman GyHKIUU B TOUKE.
Heobxoaumoe u nmocratouHoe ycioBus auddepernupyemoctu. IlpousBoanas mo
HampaBieHuto. ['paguent. DkcTpeMyMbl (yHKIIMM JIBYX TNepeMeHHbIX. Haunbonbiiee u
HaMMeEHbIIIee 3HaUYCHUS PYHKIUU ABYX NMEPEMEHHBIX. HHmespaibHoe ucuucienue QyHKyuu
oonotl nepemennoti. IlepooOpasnas. HeonpeneneHHbIit HHTErpall M €r0 CBOMCTBA. MeToab
uHTerpupoBanus. OnpeaeneHHblil nHTerpal, ero ceoiicrea. ®opmyna HrroTona-JleiOuuia.
MeToapl WHTETPUPOBAHUS TIPU BBIYUCIICHUW ONPEISIICHHOTO WHTerpana. [lpunoxeHue
OTIPEICIICHHOTO WHTETpajia K BBIYMCIICHUIO TUIOMIAIN TUIOCKOW (UTYpHI, JUIMHBI JYTH U
o0beMa Tesa BpallleHuUsI.

Tema 4. OObikHOBEHHBIE U] PepeHInaNbHBIE YPABHEHHUSL.

HHuggepenyuanvuvie ypasnenus nepgoco nopsaoka. llonsitue muddepeHnanTbHOTO
ypaBHEHHUs mepBoro mnopsjaka. OOumiee pemieHue, oOIMN HWHTErpaji, 4acTHOE pPELIeHHUE
mud¢epenunanbHoro ypaBHeHus. 3anada Komm. Hauanbhble ycioBus. YpaBHeHHE ¢
pazaensomumMucs nepeMeHHbMu. OtHopoiHOe M epeHnanbHoe ypaBHEHUE IEPBOTO
nopsinka. JluneitHoe nuddepeHImanibHOoe YpaBHEHHE TMEPBOr0 TOpsKa. YpaBHEHUE
bepuymmu.  Jugpgepenyuanvnvie  ypaguenus — vicuux — nopsaokos.  Ilonstue
mudepeHnanbHOro ypaBHeHusl n-ro nopsiaka. 3agadya Komm. HavanbHble ycnoBus.
OcCHOBHBIE METOJbI MOHMKEHUS MOPSAAKOB AU depeHInaNbHbIX YpaBHEHUN. Jlunelinvie
ougpepenyuanvHvie ypasHeHus 6mopozo nopsioka. Buapl ypaBHEHH BTOPOTO MOpsIKa.
Jluneiinpie  nud@epeHIraNbHBIE  YpaBHEHHMS  BTOpOro  mnopsaka. IlpumeHenue
nudpepeHInanbHbIX YPaBHEHUH.

Tema 5. OCHOBBI TEOpUH BEPOSITHOCTEN M MATEMATHUYECKOM CTaTUCTHKU

OcHosHule nonodicenus meopuu eeposimuocmeti. OCHOBHbIE TOHSITHSI KOMOMHATOPHUKHU.
Cayyaitable coObiTus. Kiaccuueckoe ompeneneHue BeposiTHocTd.  Onepauuud  Han
coOpITusMu. OmpeseliecHue yCIOBHOM BepoATHOCTH. HeszaBucuMocTh coObITHil. TeopeMsl
CIOKEHHSI W  yYMHOXEHUs BeposTHocTel. TeopemMa O MOJHOH  BEPOATHOCTH.
[TocnenoBaTenbHOCTh HE3aBHUCUMBIX HchblTaHui. Cxema u  ¢opmyna bepuymim.
[Tpubmmxennsie Gopmynsl Jlammaca u Ilyaccona. OmpeneneHue cilydailHOW BEJIMYUHBI.
OyHKIHS paCIPEACIICHUS CIIy4ailHOM BEJIMYMHBI U IIJIOTHOCTh PAaCIPEACIICHHUS BEPOATHOCTEM.
HenpepbiBHBIE U JUCKpETHBIE pachpenesicHus. [IpuMepsl pacnpeneneHuid: HOpMallbHOE,
OMHOMMAIIbHOE, IyaCCOHOBCKOE, paBHOMEpPHOE, TIOKa3aTelbHOE.  XapaKTepUCTHKU
Clly4JaiHbIX BenmuuH. HopmanbeHbIil 3aKk0oH pacupeaenenus. [Ipasuino «tpex curmy». [lonsitue
0 3aKOHE€ OOJBIIUX YHUCEI. Jremenmuvl mamemamudeckou cmamucmuxu. OCHOBHbIE 3a/1a4M
MaTeMaTUYECKOM CTaTUCTUKH. [ eHepanabHas COBOKYIHOCTh M BBIOOpPKU. CTaTHCTUYECKUN
pan. UYucnoBble XApaKTEPUCTUKH CTATUCTHUYECKOTO pachpenencHus. ToyedHsle U
MHTEPBAJIbHBIEC OLICHKA HEU3BECTHBIX NIAPaMETPOB PACIIPEAECIECHUS CIIy4YalHON BEJIMYHUHBI 110
BbIOOpKE. MeTo/1 T0BEpUTEIHHBIX UHTEPBAJIOB.



4.3.JIeknuu

O0beM yacoB
Ne i/ Ha3sanue TeMbl Ounas | 3aouHas
(¢popma ¢opma
1 cemecTp

Tema 1. Inemenmol 1uHEHON U 6EKMOPHOU Ai2eOPbL. 6
1 Marpuiibl. JleiicTBHsI HaJ MaTpHUIIAMHU. 2

2. Onpepenureny. CBOWCTBA U BBIYHCIICHHE.
3 CucteMbl TMHEMHBIX YpaBHEHHH. MeTo/IbI perIeHs 2
4 ITonsiTue BekTopa. JInHelHbIe onepaly HaJl BEKTOpaMH, UX 2

cBoiicTBa. [Ipon3BeieHUsI BEKTOPOB.
Tema 2. Ananumuueckan 2eomempus Ha NAOCKOCHU U 8 RPOCIMPAHCEe. 8
5 Meton koopauHaTt. OCHOBHBIE TPHUIIOKEHUSI. 2
6 [Tpsimasi ¥ TIOCKOCTb. 2
7 Kpussle BTOporo nopsiaka 2
8 IToBepXHOCTHU BTOPOTO MOPSAKA 2
Tema 3. OcHosbl mamemamuuecKkozo ananuza 12
9 Bgenenue B MaTeMaTHUYeCKUM aHAIN3 2
10 Juddepennmansaoe ucuncienne PyHKIMU 0THOH MTepeMEHHOM 4
11 JnddepeHnmanrsHoe HcUrcaeHne GYHKITMH MHOTHX ITePEMEHHBIX 2
12 HHTerpampHOe HcurcaeHne GYHKIWMH OHOH ITepeMeHHOM 4
Hroro 3a 1 cemectp: 26
2 cemecTp
Tema 4. Ooviknosennwle oughghepenyuanvnvle ypaguenus 8
13 Juddepennmanpable ypaBHEHHS IIEPBOTO MOPSIKA 4
14 Juddepennmanbaple ypaBHEHHUS BRICIIUX HOPSIIKOB 2
15 Jluneitabie quddepeHimanbaple ypaBHEHUS! BTOPOTO MOPSIIKa 2
Tema 5. Ocnoevt meopuu eéepoamuocmeii 4
U MAMeMamuiecKoli CamucmuKu

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

4.4. lIpakTuyeckune 3aHATUSA

O0BbeM yacoB
Ne n/m HazBanue Tembl Ounas | 3aounas
dopma dopma
1 cemecTp

Tema 1. Inemenmol TuUHEHOI U 6eKMOPHOU ANi2eOPbL. 20

1 Marpuiibl. JleiicTBUs HaJ MaTpUIIAMHU. 2
2. Onpenenureny. CBOHCTBA M BEIYUCIICHHE. 2
3 O6patnas matpuna. Paur matpuist 2
4 CucteMbl JMHEMHBIX YpaBHEHHH. MeToIbI pelIeHUsI 4
5 KommiekcHble uncia. I1one KoMIIEKCHBIX Yuced. 2
6 ITonsiTue BekTOpa. JInHeliHbple onepanyy HaJl BEKTOpaMH, UX 2

cBoiicTBa. basuc

7 [Ipoussenenus BekTopoB. X OCHOBHBIE TPUIIOKEHMS. 4
8 KonrposnbHas pabora 2
Tema 2. Ananumuyeckasn zeomempus Ha RJIOCKOCHU U 8 NDOCMPAHCHIGe. 16

9 Mertoa koopauHaT. OCHOBHBIC ITPHIIOKCHUSI. 2
10 [IpsiMast ¥ IIOCKOCTb. 4
11 Kpussie BToporo nopsiika 4
12 [ToBepXHOCTH BTOPOTO MOPSIIKA 4




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

14 BBenenne B MaTeMaTHUECKUH aHATTN3 6
15 JuddepenumansHoe ucurcienne GyHKIMK 0THON epeMeHHON 14

16 Juddepennmanpaoe ucunciieHre QyHKIIMM MHOTHX IEPEMEHHBIX 8
17 WnTerpanbHoe ucuncienne GpyHKIMU OJHON TepeMEeHHON 20

18 KontpospHas pabora 2
HToro 3a 1 cemectp : 86

2 cemectp (2-3 TpuMecTp)

Tema 4. Obviknosennwvle oughghepenyuanvhvle ypasnenus 22

19 Jnddepernmanpapie ypaBHEHHUS IEPBOTO MOPSIIKA 4

20 Junddepennmanpable ypaBHEHHS BBICITHX MTOPSIKOB 8

21 JIunetinpie nuddepeHnnanbHbIe YpaBHEHUSI BTOPOTO TOPSIKA 8

22 Kontponpnas pabora 2
Tema 5. Ocnoevt meopuu eepoamuocmeii 14

U MaAmemMamuiecKoli CamucmuKu

23 OCHOBHBI€ MOJIOKEHUS TEOPUH BEPOSITHOCTEN 8

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

4.6. CamocTosiTe/ibHasi padoTa CTyIeHTOB

4.5. JlaGopaTopHbie padoThl Y4eOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

Ne

Ha3zBanue TeMbI
n/n

Bup CPC

O0beM yacoB

Ounas
dopma

3aouHnas
dopma

1 cemectp

U BEKTOPHOM aJredpsbl.

Tema 1. DjaeMeHTBI JMHEHHOM

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MTOATOTOBKA K MPAKTUYECKUM
3aHSATHAM;

pelleHre UHIUBHY aTbHOTO
3aJlaHus;

MOKCK U 0030p JIUTEPATYPHI,
3JIEKTPOHHBIX UCTOUHUKOB
rH(pOpMaIuy;

ITOATOTOBKA K KOHTPOITIO TEKYIIUX
3HAHUH 110 JUCHUILIHHE

32

Tema 2. AHaIuTHYECKASA

NMPOCTPAHCTBE.

reoMeTpus Ha IMJIOCKOCTH U B

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MOJTOTOBKA K MPAKTUYECKUM
3aHATHUAM;

ITOITOTOBKA K KOHTPOITIO TEKYIIUX
3HAHUU O JUCIUTUINHE;

pelIeHre UHIUBUYaIbHOIO
3aJlaHus;

M3YyYEeHHE TPUKIIATHON
HAIPaBJIEHHOCTH TEMBbI

44

Tema 3. OcHOBBI
3 MaTEeMATHYeCKOIr0 aHAJIN3a

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MTOITOTOBKA K MPAaKTUYSCKUM
3aHSATHSIM;

MTOJITOTOBKA K KOHTPOJITIO TEKYIIUX

60




3HAaHUH N0 AUCUUILINHE;
pelieHre HHINBUAYaIbHOTO
3aJJaHuUs;
MOJITOTOBKA JIOKJIAJA.
Htoro 3a 1 cemecTp: 136
3auer | IloaroroBka K 3a4eTy 4
2 ceMecTp
paboTa ¢ JEKIIMOHHBIM
MaTepHajom;
Tema 4. O0bIKHOBEHHbBIE HOHFOTOBI.@ K HPaKTHACCKIM
3 auddepeHIHATLHDBIE SAHATHIM, 21
peleHre MHANBHUIYaTbHOTO
YPaBHeHHA i
3aJIaHus;
[TOATOTOBKA K KOHTPOITO TEKYIIINX
3HAaHUH M0 AMCIUILIHHE.
paboTa ¢ JEKIIMOHHBIM
MaTepHuajIoM;
Tema 5. OcHOBBI Teopuu MOATOTOBKA K MPAaKTUYECKUM
4 BEPOSITHOCTEH ) 3aHATUAM; 12
U MaTeMaTHYeCKoM pelieHre HHINBUAYaIbHOTO
CTATHCTHKH 3aJIaHus;
MOJITOTOBKA K KOHTPOITIO TEKYIINX
3HaHUH N0 JUCLUIUIMHE.
HToro 3a 2 cemecTp: 33
IK3aMeH ‘ IHoaroroBka K 3K3aMeHy 27
HTroro: 169
3aver/9K3amMen ‘ IMoaroroska 30

4.7. KypcoBbie paboThl yueOHBIM IIJIAHOM HE MPETyCMOTPEHBI.

5. Meroauyeckoe odecniedyeHue, 00pa3oBaTeibHbIe TEXHOJIOTHH

[IporpaMmoil JHCUMIUIMHBI MPEIYCMOTPEHO YTEHUE JIEKIMU W IPOBEACHUE
IpakTuuecKkux 3aHaTuu. [IpenopaBaHue Benercst ¢ NMPUMEHEHUEM CIEAYIOLIMX BHUIOB
o0pa3oBaTeIbHBIX TEXHOJIOTHH:
ayIMOBU3yalIbHAsI TEXHOJIOTHS,
TEXHOJIOTUSI OPTaHU3allUU TPYIIIOBOTO B3aUMOACHCTBUS (IUCKYCCHSI, MO3TOBOH MITYPM U
zip.)
WHMBUAYJIM3UPOBAHHOE 00yUYEHHE C TPYNIOBLIM 00CYKIEHUEM UTOTOB,
WH(POpPMAIIMOHHBIE TEXHOJOTUM (UCMOJB30BAHUE JJEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB (SJEKTPOHHBIA KOHCIIEKT) MPU MOJATOTOBKE K JEKIHUSIM M MNPAKTHYECKUM
3aHSITHSIM),
paboTta B koMaH e (COBMECTHasi paboTa CTYJIEHTOB B IPYIIIIE MPU BBITTOJTHEHUU TPYIITIOBBIX
JIOMAITHUX 3aJIaHUM ).

6. ®opMBbI KOHTPOJISI OCBOECHUS Y4eOHOM TUCUMIIIIHHBI.

Tekymas arrectauusi CTyA€HTOB 0 JUCHUIUIMHE «MaTteMaTuka» MpoOu3BOIUTCS B
JIMCKPETHBIE BPEMEHHBIE MHTEPBAJIBI B CIEAYIOMUX (opmax: Ompoc, MPOMEKYTOUHBIS
Cpe3bl, MOJArOTOBKAa JOKIAN0B U pedeparoB, BHITOJIHEHHE WHAMBUAYAJIBLHOTO 3a/JaHMS,
KOHTpOJIbHAss paboTa, 3ayeT, Sk3aMeH. KpuTepuu OLEHKH YYHUTHIBAIOT PEe3yJIbTaThl



MOCEIAEMOCTH JICKIIUH, BRITIOTHEHUS MTPAKTUIECKHUX 3a1aHUMN, BHITTOTHEHUS! KOHTPOJIBHOU
paboTel. DTO TO3BOJIAET CO37aTh OOBEKTUBHYIO KAPTHUHY OCBOCHHS CTYJICHTAMH
JTUCIHUIUIMHBI U yUYUTHIBACTCA HA DK3aMEHE.

WTOroBeIii KOHTPOJIb MO PE3YJIbTaTaM OCBOSHUS JUCHUIUIMHBI MPOXOAUT B GopMme
YCTHOTO 3a4€Ta U YCTHOTO 3K3aMEeHa, BKIIIOUAET B C€0sI OTBET HA TEOPETUUECKUE BOMIPOCHI,
BBIMIOJTHEHHEM MPAKTUYECKUX 3aJaHUi.

CucreMa HakoIUIeHUs1 OAJIOB MO BUAAM pabOT OTpakaeTcs B TaOIUIIE:

Cucrema ouneHUBaHMS Y4eOHBIX JOCTHKEHUI CTYICHTOB
04YHO# (hopMBbI 00yUeHUA

Bup yueOHoit padoTbl Komriectso
0aJliI0B

1 cemectp
Pemenue 3a1a4 Ha MPAKTUYECKUX 3aHATUAX 40
KoHTponbHbIe paboThI 15
WuauBuayanbHOE 3aaHKe 20
3auer 25
Hroro 3a 1 cemecTp: 100

2 cemecTp
Pemenuie 3a1a4 Ha MPAKTUYECKUX 3aHATUAX 32
KonTponbHbIe paboThI 10
WuauBuayaibHOE 3aaHKeE 28
JK3aMeH 30
Hroro 2 cemecTp: 100

HaxkonureanHasa cucrema oneHuBanud mo 100-0aipH0 mkaJie

Yeroipexoal-
Cucrema
JbHast 100- N
bBykBeHHas mikaJa, coorBercrByomas 100-06a1ibH0il  |oLeHH-
cucrema d0anbHas
HIKaJe BaHUs
OlleHMBAHUS | IIKAJa
3ayeTa
IK3aMeHa

A — OTIIMYHO — TEOPETUUYECKOE COJIEPKAHUE Kypca OCBOEHO
MOJTHOCTHI0, 0€3 MPOoOeIOB; HEOOXOIUMBIE TTPAKTUICCKUE
HABBIKK pa0OTHI C OCBOCHHBIM MaTE€pPHAIOM

OTIINYHO 90-100 c(hopMUPOBaHBI; BCE MPETyCMOTPEHHBIE TIPOTPAMMOM
00ydeHus ydeOHbIe 3aJaHUs BBIMOJTHEHBI, KAUeCTBO UX
BBLIIIOJTHEHUS OLIEHSHO YHCJIOM 0aJlIoB, OJIM3KUM K
MaKCUMaJIbHOMY

B — 04YcHB XOPOIIIO — TEOPETHUECKOE COepKaHUE Kypca
OCBOEHO MOJHOCTBIO0, 6€3 MpobOeIoB; HEOOXOIUMEBIE
MPAKTUYCCKHUEC HABBIKU pa6OTI)I C OCBOCHHBIM MaTC¢pHalIOM
B OCHOBHOM C()OPMHUPOBAHBI; BCE MPEIyCMOTPEHHBIE
Xopor1o 83-89 MporpamMMoi o0ydeHus yueOHbIC 3a1aHHs] BHITIOTHEHBI,
KaueCTBO BHITIOJHEHUS OOBIIMHCTBA U3 HUX OI[CHEHO
MUCIIOM 0aIoB, OJIM3KUM K MAaKCHMAJIbHOMY

3a4TeHO




Xopor1io

75-82

C — XOpouIo — TEOPETUYECKOE COJIEPKaHNE Kypca OCBOEHO
MOJIHOCTHIO; HEKOTOPbIE MPAKTUYECKHE HABBIKK pabOTHI €
OCBOCHHBIM MaTepualioM c(hOPMUPOBAHBI HEJJOCTATOUHO;
BCE IPEyCMOTPEHHbIE MpOorpaMMoin o0y4deHus yueOHbIe
3aJJaHUS BBIIIOJIHEHbI, KAUECTBO BBIIIOJIHEHUSI HU OJJHOTO U3
HUX HE OLIEHEHO

MUHHMAaJIbHBIM YUCIIOM 0aJuIOB, HEKOTOPBIE BU/IbI 3aJaHUN
BBITIOJTHEHBI C OITHOKaMH

'Y 1oBi1€TBO-
[PUTEIBHO

63-74

D — y10BIETBOPUTENBHO — TEOPETUUECKOE COIEPIKAHNE
IUCIUIIMHBL OCBOCHO YaCTHYHO, HO IPOOEIIBI HE HOCAT
CYLIECTBEHHOI'O XapaKTepa; He0OOXOAMMbIE TPAKTUYECKHE
HaBBIKM pa0OTHI C OCBOCHHBIM MaTEPHAIOM B OCHOBHOM
c(hopMHPOBaHbI; OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
nporpamMmoii 00yueHns: y4eOHbIX 3alaHHH BBIIIOJIHEHO,
HEKOTOPBIC U3 BHINOJIHEHHBIX 3aJ[aHUH, COIEPKAT OIINOKU

'Y 10BJIE€TBO-
[PUTEIBHO

50-62

E — nocpencTBEHHO — TEOPETUUECKOE COZEpHKAHUE Kypca
OCBOEHO YAaCTHUYHO; HEKOTOPbIE MPAKTUYECKUE HABBIKH
paboThl HE CHOPMHUPOBAHBI, MHOTHE TTPEAYCMOTPEHHBIE
MporpaMMoii 00ydeHus yueOHbIe 3a/1aHusl HE BBIMOTHEHbI
MO0 Ka4eCTBO BBHIITOJTHEHUS! HEKOTOPHIX M3 HUX OLIEHEHO
YHCIIOM OaJioB, OJIM3KUM K MUHUMAJIbHOMY

Heynosnerso-
[PUTEIIBHO

2149

FX — Hey/10BIETBOPUTEIBHO — TEOPETHUECKOE COEpKAHHE
Kypca OCBOEHO YaCTUYHO; HEOOXOJUMBbIE TPAKTHUECKHE
HaBBIKK pabOThI HE CHOPMHUPOBAHBI; OOJIBITMHCTBO
MPEeyCMOTPEHHBIX MPOrpaMMoi 00yueHHs yueOHbIX
3aJIaHUI HE BBITIOJTHEHO JTM00 KaueCTBO UX BBHIMIOJTHEHUS
OLIEHEHO YHCIIOM 0aioB, OJU3KUM K MUHUMAIbHOMY; IIPU
ITOTIOJTHUTEILHON CaMOCTOSATEIHHOM padoTe Hall
MaTEpUaIoM Kypca BO3MOXHO MOBBIIIEHUE Ka4eCTBa
BBITIOJTHEHUS Y4EOHbIX 3aJaHUI

He 3auteno|

Heynosnerso-
[PUTEIIBHO

0-20

F — Hey10BJIETBOPUTEIBHO — TEOPETUUECKOE COIePIKAHUE
Kypca HEe OCBOEHO; HE0OXOIMMbIe MPAKTUUECKUE HABBIKU
paboThl HE CPOPMUPOBAHEI; BCE BBHITTOIIHEHHBIE yUeOHbIC
3aJlaHusI COJIEPIKAT IPyObIe OITUOKH,

ITOTIOTHUTETIbHAS CAMOCTOSITeTIbHAs paboTa HaI
MaTepHaJIoM Kypca He PHUBEACT K KaKOMY-THO0
3HAYUMOMY TIOBBIIIICHUIO KQ4eCTBA BHIMOTHEHHS YIEOHBIX
3agaHui




7. Y4eOHO-MeTOAuYEeCKOe U MPOrPAMMHO-UH(OPMALIMOHHOE 00ecIeYeHune
TUCUMILTHHBI

a) OCHOBHAs JTUTEpaTypa:

1. [Iumaues, B. C. Bricuiasg matemartuka. [lonnsiii kypc B 2 T. Tom 2 : yueOHUK 115
By30B/ B. C. lllunayes ; mox pemakmueii A. H. TuxonoBa. — 4-e u31., HUCIp. U JOI. —
Mockaga : U3narensctBo FOpaiit, 2024. — 305 c. — (Beicuiee o6pa3zoBanue). — [SBN 978-5-
534-07891-6. — Tekct : anexktpoHHBIN // OOpa3zoBarenpHas miaTdopma KOpaidt [caiT].

2. [Tucemennsiit J[.T. KoHCIIEKT JEKIIMMA MO BBICHIEH MaTeMaTHKE: MOJHBINA Kypc /
J.T. ITucemennslit. — 19-e uzn., ucnp. — M.: Aitpuc-nipecc, 2024. — 608 c.: u.

3. baBpun U.W. KpaTkuii Kypc BbICIIIEH MaTeMaTUKH JIJI1 XUMHKO-OHOJIOTMYECKUX

U MEIUIIUHCKUX crienuanbHocTe. — M. : PUSMATIIUT, 2003. — 328 c.

0) TOoMOTHUTENbHAS JIUTEepaTypa:

1. Janko I1.E. Beiciiasg maremaTrka B yIpaKHEHUAX U 3a1adax. B 2 4. Y.1: YueO.

nocobue s By3oB / [LE. Jlanko, A.IL. ITonos, T.. KoxeBHukosa. 6-¢ uza. — M.:
000 «M3pmarensckunt gom «OHUKC 21 Bexk »: OO0 «M3parensctBOo «Mup u
O6pazoBanuey, 2003. — 304 c.: uin.

2. IIncemennnii /1. T. KOHCIEKT JIEKIMI IO TEOPUH BEPOSTHOCTEN, MATEMATUYECKOU
CTaTUCTHKE U caydaiiHbIM nporieccam / JI.T. ITuceMennsIit. — 3-e u3a., ucnp. — M.: Alipuc-
npecc, — 288 ¢. — [DneKTpoHHBIN pecypc].

3. Bunenkun W.B. Beicmias marteMaTvka 71 CTYJE€HTOB 3KOHOMHUYECKHX,
TEXHUYECKUX, €CTECTBEHHO-HAYUYHBIX crenuaibHocTet By3oB / WM.B. Bunenkun, B.M.
['poGep. — Uzn. 4-e, uctip. — PoctoB H/]l : ®enukc, 2008 — 414, [1] c. 1. — (Boicmiee
oOpasoBaHue).

8. MartepuajibHO-TeXHMYeCKOe o0ecnieyeHne JUCIUIITTHHbI

Jlist mpoBeeHus: y4eOHbIX 3aHATUN MO JucuuIinHe «MaTeMaTuka» HeoOXO0AUMO
CJIeIyIOIIee MaTEPUAIbHO-TEXHUUECKOE 00eCTIeUeHHE:

1. yueOHbIe ayJUTOpUU JIsl MPOBEAEHUS JIEKIIMOHHBIX M MPAaKTUYECKUX 3aHSTHUH,
OCHAILIEHHbIE y4eOHOI MeOeblo, Ay IUTOPHOU TIOCKOM, CTAlMOHAPHBIM UJTU MTEPEHOCHBIM
KOMILJIEKCOM MYJIbTUMEAUMHOTO MPE3EHTALIMOHHOTO 000PY/I0BaHUS;

2. yueOHO-MeToANYECKas TuTepaTypa sl MOATOTOBKHU U BBIMIOJHEHUSI OpraHU3aluu
IpyNIoBOM U UHIMBUIYaIbHOU PaObOTHI CTYIEHTOB;

3. mporpammHOoe oOecrnedeHue JUisi JEMOHCTPAIlMM TPE3CHTAllui, BHUICO- U
ayIMOMAaTEPHUAaIOB, a TAKXKe Ul 10CTyma K ceTu «HTepHeT.

YHUBEpCUTET pacrojararoT MaTepruaIbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIICH
JEHCTBYIOIMM CaHUTAPHO-TEXHUYECKUM HOpMaM U 00ecreurBarolel MpoBeAeHHE BCeX
BUJIOB TEOPETUYECKOM M NPAKTUYECKOM MOATOTOBKH, NPEIyCMOTPEHHBIX Y4EeOHBIM
IIJITAHOM.



9. JIuCT T0MOJTHeHU U U3MEeHEeHHUI

Ne
n/n

Jlara
BHECEHHS
H3MeHeHus /
JOTOJTHEHH S

OcHoBanue

Conep:kanue usmMeHenus /
JOMOJTHEHU A

JIuna, noaTBep:Kaa0OIIne
H3MeHeHHe / JOMoJTHEeHne

3aBeyIoMuii
kadeapoi
(Pamunus,
uHuyuasnsl,
noonucy)

Hupexrop /
JIEKaH
(Pamunus,
UHUYUATBL,
noonucy)




