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Crtpykrypa u coaepkaHue y4eOHOM TMCIUTITHHbI

1. Hesu u 3axa4m y4eOHOM IMCIATIIIMHBI
Heabo  ocBoeHHs  yuyeOHOW  TUCHUIUIMHBI  SIBISETCS  (hOpMHpOBaHHE
CHUCTEMATU3UPOBAHHBIX 3HAHUM MO MaTeMaTUKE, KOTOpble OYyIyT HCIOJIb30BaThCS MpHU
pemeHn (QyHAAMEHTAIBHBIX W MPUKIATHBIX 3a7a4 B 00JIACTHU XUMHH M XUMHUYECKOU
TEXHOJOTHUU, TPU HU3YYCHUU CMEXKHBIX JUCHUIUIAH, JJISI TPOBEIACHUS HAYyYHBIX
HCCJIEIOBAHUM.

3apaum Kypca:

- 00ydYeHHe CTYyICHTOB OCHOBAM TCOPETHUYCCKOM U MPAKTUUYECKONM MAaTEMATHKH,
UCIOJB3YEMBIX ISl PEIICHHS TEOPETUYECKUX M MPAKTHYECKHUX 3a7ad B
00J1aCTH XUMHHU;

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

- TOJATOTOBKA K CHCTEMHOMY BOCIPHUATHIO JAIBHEUIIUX  JTUCIUIUIAH
npo(eCCHOHALHOrO  IMKJIa W3 Y4YeOHOro IUiaHa, HCIOJIb3YIOIIMX
MaTeMaTHYECKHE METOIBI;

- (¢opMHpOBaHHE y CTYJCHTOB HABBIKOB WCIIOJI30BAHMS MaTeMaTHYCCKUX
METOJIOB MCCIICAOBAHUS W PEHICHHS XHMWYCCKUX 3a]1ady, MOJCIUPOBAHUS
IIPOIIECCOB, UMEIONIUX MECTO B XUMHUUECKOM IIPOU3BOICTBE.

- OBJAJCHHUEC CTYJCHTAMHM JOCTATOYHBIM TCPMHHOJIOTUYCCKUM U MOHATUHHBIM
3a1macoM, HEOOXOJIUMBIM JUISI CaMOCTOSITEIBHOTO H3YYCHHS CICIHUAIbHOMN
JUTEPATYPBHI.

2. Mecto nucuuniannbl B cTpykrype OITOIL.

VYuebHas nucuuruinHa «MaTeMaThka» BXOJAUT B 00513aTENIbHYIO YacTh JUCHUILIUH
MOJITOTOBKH CTYJICHTOB.

HeoOxomuMbpIMU  yCIOBUSAMH JIJII OCBOCHHUS JUCIUILIMHBI SIBJISSFOTCS 3HAHMS,
YMEHHS W BHUIBI JEATCIIBHOCTH, C(POPMHPOBAHHBIC B MPOIECCe M3YYCHHUS IIKOJIBHOTO
Kypca MaTeMaTHKH.

ConepxxaHue OUCHMIUIMHBL SIBJISIETCS JIOTUYECKUM MPOJOJHKEHUEM IIKOJIBLHOIO
Kypca MAaT€MaTHMKH M CIYXUT OCHOBOW JISI JAJbHEHIIEro OCBOCHUS CJEAYIOLINUX
nucuuiuivH: «HpOpMaIMoHHbIE TEXHOJOTHHY, «DPu3nka», «Pu3ndeckas XUMHL), I
MPOBEICHNUS] HAYYHO-UCCIIEAOBATENLCKOW pabOThl W B TPOIECCE MPOXOKIACHUS
TEXHOJIOTUYECKOM MTPAKTUKHU.

3. IlepeveHb MUIIAHMPYEMBIX Pe3YJIbTATOB 00y4eHHS 10 JMCHHUIINHE
«MaTemMaTHKa», COOTHECEHHBIX ¢ HHANKATOPAMHU JOCTHKEHUS KOMIIECTEHIUM

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




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

TCXHUKHU

MOJIeJN TPU pPEHIeHUU
3a1au XUMHUYECKON

HaIpaBJICHHOCTHU

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

yMeeT:

— TPUMEHATH TEOPETUYECKHE 3HaHHUS K
PEIICHHUIO 3a/1a4 TI0 KYpCy MaTeMaTHUKU U
XUMHUH, 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 PadOTHI
XUMHYECKOH
HaIlpaBJIECHHOCTH,
00pabaTsIBaTh u
WHTEPIPETHPOBATH
MOJTy4YeHHBIE
pe3yabTaThl c
HCIOJIb30BaHUEM
TEOPETUUECKHUX
3HAaHUM u
MPaKTUYECKHUX
HAaBBIKOB pELICHUS

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

HAaIpaBJICHHOCTH

3HaeT:

— OCHOBHBIC TOHATHS W JOKA3aTeIbCTBA
(akTOB OCHOBHBIX pa3/ielioB  Kypca
MaTEeMaTHYECKOTO aHanm3a,
AHAJTMTUYECKOW TCOMETPUU W JIMHEHHOU
ayreOpsl;

— OCOOEHHOCTH WX WHCIOJB30BAHUH B
paboTrax B 00J1aCTH XUMUHU.

yMeeT:

— TIPUMEHATH MAaTEMaTHYECKHE METOIbI
00paboTkn MHGOPMAIUU MPU PEIICHUH
XUMUYECKMX  3aJad,  aHajgm3a |
MOJIETTUPOBAHUS XUMHYECKHUX
MIPOIIECCOB;

— OIICHUBATH peIoJiaraeMpie
dusnueckue u MaTeMaTHYECKHE
OTpaHHueHUs] Ha paboOThl XMUMHUYECKOM
HAIPaBJICHHOCTH.

BJIa/leeT HABBIKAMM:

— TpUMEHEHUus CUCTEMBI
(byHIaMEHTATbHBIX MaTEeMaTHUECKHUX
MOHITHUH B X0/I€ HAYYHBIX UCCIIEIOBAaHU;

—  TEOPETUYECKOTO U HKCIIEPHUMEHTAILHOTO
HCCIENOBAaHUSI MOJECIEH XUMHYECKHUX
MPOIIECCOB;

— OLICHUBaHUSA JOMYCTUMOCTH
MIPAKTUIECKOTO MIPUMECHCHHUS
MaTeMaTHYECKUX U (PU3MUECKUX 3aKOHOB
U UX aJantanuu K paboram B o0Oyactu
XUMHH.

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

3HaeT:

— OCHOBHBIE TIOHATHUS, IPUHIUIBI U 3aKOHBI
TEOpUN BEPOSTHOCTEN, MaTeMaTH4ECKON
CTAaTUCTHKH, PETPECCHOHHOIO aHAJIN3a;

—  METOABI o0paboTku MTOJTyYEHHBIX
YHCIJIOBBIX PE3yJIbTATOB.

ymeer:
— CHUCTEMaTU3UpOBaTh, MHTEPIPETHPOBAThH




XapaKkTEPUCTHK pe3yabTaThl pacyéToB M COOCTBEHHOTO
HKCIEPUMEHTA,

— IPOU3BOAMUTH TOYEUHOE M MHTEPBAJIbHOE
OLICHMBAHHWE pA3JIMYHBIX I1apaMETPOB
XMUMHUYECKUX IPOLECCOB, OMNPEAEIATH
OCHOBHBIE XapaKTEPUCTUKH LIEHTPATBbHOM

TEH/ICHITUH u XapaKTePUCTHKH
paccesiHusI.
BJIajieeT HABBIKAMU:
—  MPaKTHYECKOTO UCTIOJIb30BaHUS
CTaHIaPTHBIX METOJIOB aHajm3a,
00paboTku u MIPEACTABICHUS

pe3yJIbTaTOB U3MEPEHUI.

4. CTpyKTYypa H coepkanue y4eOHoi TUCHMILTHHbI

4.1. O0bem yueOHOM JUCHMILIMHBI U BHAbI Y4eOHOH padoThI
O0BeM yacoB / 3a4. en.

Buj yuedoHoii paboTbl Ounas 3a0ynast
¢popma (¢popma
O0mas yueOHas Harpy3Ka 360 -
(10 3au4. ex.)

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

Jlexuun 38 -

CCMI/IHapCKI/Ie 3aHATUA - -

IIpakTrueckue 3aHATHS 122 -

JlaGopaTopHbie pabOThI - -

KoHnTponbHbie paboThl - -

KypcoBas pabota / KypcoBO MPOEKT - -

Jpyrue Gpopmbl opranuzanuu y4eOHOro -

npoiiecca

CamocTrosiTeibHas padoTa cTyaeHTa (BCero 4acon) 169 -

dopma aTTecTauus 4 3ayet/ -
27 3K3aMeH

4.2. Conep:kaHue pas3aesioB y4eOHOU QU CHUILIMHBI

Tema 1. DieMeHTbI IMHEWHON U BEKTOPHOU alreOphl

Mampuyuwl. /leticmseus nao mampuyamu. Buasl 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 oOpartHOW wmaTpuile. PelieHne MaTpuUyHBIX YpaBHEHUH.
Beiuncienue paHra maTpuil METOJIOM JJIEMEHTapHBIX MpeoOpasoBaHuii. Teopema o
0azucHom MuHope. Kputepuil paBeHcTBa Hymto onpenenutens. Cucmemvl JuUHElHbIX



ypasHenuti Memoowvr pewenusi. (OCHOBHBIE TIOHATHS W ompeaeineHus. Kpurepuu
COBMECTHOCTH WM €IWHCTBEHHOCTH peIIeHWsA. MaTpuduHbI croco0 pemieHus. Meton
Kpamepa. Meton ['aycca. Teopema Kponekepa-Kanemmu. Kowmnaexcnvie uucna. Ilone
KOMNJIEKCHbIX yucen. AnreOpandeckas M TPUTOHOMETpHYECKask (POPMBI KOMIUIEKCHOTO
ypucna. KoMIUIEKCHO conpsikeHHOe 4uciio. JIEHCTBHUS Hall KOMIUIEKCHBIMH YHCJIaMH.
Bo3Benenust B CTENEHb M U3BJICUCHHE KOPHEH M3 KOMIUIEKCHBIX unces. KoMIuieKCHbIe
Matpubl. [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 e6exkmopos. Hx ocuognble npunoscenus. CkralgpHOeE
MpPOU3BEACHUE  BEKTOPOB. BekTopHoe  mpous3BeneHHE BEKTOpoB. (CMelllaHHOE
MPOU3BECHUE BEKTOPOB.

Tema 2. AHanuTryeckass FTEOMETPUS Ha IJIOCKOCTH U B IIPOCTPAHCTBE

Memoo koopounam. PaccTosstHue MexAy JByMs TOYKaMmH. JleneHue oTpe3ka B
naHHoM oTHouieHuu. IlonspHo-cheprueckre W TOJSIPHO-IMIMHIPUYECKUE CUCTEMBI
koopauHat. IloHdaTne nuHWMKA M TOBepXHOCTEU. [Ipsamas u niaockocms. llpsamas Ha
IJIOCKOCTU. YPaBHEHUS MPAMOW Ha IUIOCKOCTH. B3aMMHOE pacrojioKeHUE MPSIMBbIX HA
m1ockoctu. PaccTtosiHue ot Touku 10 npsamoil. 111ockocTe B mpocTpaHcTBE. YpaBHEHUS
IJIOCKOCTH. B3auMHOE pacriosiokeHne II0CKOCTEN. PaccTosiHue OT TOYKH O TIOCKOCTH.
[Ipsimas B mpocTpaHcTBe. B3anMHOE pacnonoxeHue npsiMor U IIJIOCKOCTH B ITPOCTPAHCTBE.
Kpuevie emopozco nopsoka: OKpPYKHOCTb, OJUMIIC, Tunepbona u mnapabona; uX
reoMeTpUYecKue CBOMCTBa M ypaBHeHUs. [locTpoenue kpuBbiX. [losepxnocmu 6mopo2co
nopaoxka. Cdepa. Iununapuyeckue mOBepXHOCTH. KoHHMUYECKHE TOBEPXHOCTH.
Omnuriconsi. OAHOMOJIOCTHBIM W JBYMNOJIOCTHBIM  TUNEpOOTIONA. DIUIMOTUYCCKUM
napabosion. ['unepbonuyeckuii napadbosouns. Meroa ceueHuil.

Tema 3. OCHOBBI MAaTEMaTUYECKOTO aHAIN3A

Bseoenue 6 mamemamuueckuu ananuz. Yucnosele MHOKecTBAa. DyHKIUSA: CBOICTBA U
CrocoObl 3ajaHus. DieMeHTapHble (GyHKIMU. YuciaoBble mocienoBaTeasbHOCTH. [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. @yHkius, 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. DOYHKIHUSI HECKOJIbKHX
nepeMeHHbIX. DyHKIMSA ABYX nepeMeHHbIX. O0IacTh onpeeeHus U 00J1acTh 3HAYCHUS
bynkuun. CriocoOsl 3afanust GyHkuuu. ['paduk QyHKIUK OBYX MEpeMEHHbIX. JIMHUU
ypoBHs. YacTHble MNpPOU3BOJAHBIE (PYHKIIMM HECKOIBKUX TEpPEeMEHHBIX. 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. HeonpeneneHHbIii HHTErpall M €r0 CBOMCTBA. MeToab
uHTerpupoBanus. OnpenenaeHHblil nHTerpal, ero ceoiicrea. ®opmyna HrroTona-JleiOunuia.
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. llonstue muddepeHnnanTbHOTO
ypaBHEHHUs mepBoro mnopsaka. OoOumiee pemieHue, oOIMI HWHTErpaji, 4acTHOE pEelleHHUEe
mud¢epenunanbHoro ypaBHeHus. 3anada Kommu. Hauanbhble ycioBus. YpaBHeHHE ¢
pazaensromumMucs nepeMeHHbMu. OtHopoiHOe nuddepeHnanbHoe ypaBHEHUE IEPBOTO
nopsinka. JluneitHoe nuddepeHimanibHOoe YpaBHEHHE TMEPBOrO TOpsKa. YpaBHEHUE
bepuymnmu.  Jugpgepenyuanvnvie  ypaguenus — vicuux — nopsaokos.  Ilonstue
muddepeHnranbHOro ypaBHeHusl n-ro nopsiaka. 3agadya Komm. HavanbHble ycnmoBusi.
OcCHOBHBIE METOJbI MOHMKEHUS MOPSAKOB AU(depeHInaNbHbIX YPaBHEHUN. JIunelinvie
ougpepenyuanvHvie ypasHenus 6mopozo nopsioka. Buapl ypaBHEHH BTOPOTo MOpsIKa.
Jluneiinpie  nud@epeHIMaNbHBIE  YpaBHEHHMS  BTOpOro mnopsaka. IlpumeHenue
mudpepeHInaNbHbIX 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€ OOJBIINX YHUCEI. Jremenmuvl mamemamudeckou cmamucmuxu. OCHOBHbIE 3a/1a4M
MaTeMaTUYECKOM CTaTUCTUKH. [ eHepanabHas COBOKYIHOCTh M BBIOOpPKU. CTaTHCTUYECKUN
pan. UYucnoBble XApaKTEPUCTUKH CTATUCTHUYECKOTO pachpenencHus. TouyedHsle U
MHTEPBAJIbHBIEC OLICHKA HEU3BECTHBIX NIAPaMETPOB PACIIPEAECIECHUS CIIy4YalHON BEJIMYHUHBI 110
BbIOOpKE. MeTo/1 T0BEpUTEIHHBIX UHTEPBAJIOB.



4.3.Jlexkunn

O0neM yacoB

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

Tema 1. Inemenmol 1uHEHON U 6EKMOPHOU Ai2eOPbL. 6
1 Martpwuripl. JIeHcTBYSI HAJl MATPHIIAMH. 2

2. Onpenenurenu. CBONCTBA U BBIYUCIICHUE.
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 RPOCIMPAHCMEe. 8
5 Meton koopauHaTt. OCHOBHBIE TPHUIIOKEHUSI. 2
6 [Tpsimasi ¥ TIOCKOCTb. 2
7 Kpussle BTOporo nopsiaka 2
8 IToBepXHOCTHU BTOPOTO MOPSAKA 2
Tema 3. Ocnosbl mamemamuuecKko2o ananusza 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 MAmMemMamuiecKoli CamucmuKu

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

4.4. IlpakTnyecKkue 3aHATUS

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

Tema 1. Inemenmol TUHENHOI 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. Odviknosennwvie oughghepenyuanvhvie 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
Hroro: 122

4.5. JlabopaTopHbie padoThl Y4eOHBIM TUIAHOM HE TIPETYCMOTPEHBI.

4.6. CamocrosiTesqibHAsi padoTa CTYyICHTOB

Ne
n/n

Ha3zBanue TeMbI

Bup CPC

O0beM yacoB

Ounas
dopma

3aouHnas
dopma

1 cemectp

Tema 1. D1eMeHTHI JJHHEHHOM
U BEKTOPHOM aJredpsbl.

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MTOATOTOBKA K MIPAKTUYECKUM
3aHSATHAM;

pelleHre UHIUBHY aTbHOTO
3aJlaHus;

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

ITOATOTOBKA K KOHTPOITIO TEKYIIUX
3HAHUH 110 JUCIUILIHHE

32

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

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MMOJAFOTOBKA K MPAKTUYECKUM
3aHSATHUAM;

ITOITOTOBKA K KOHTPOITIO TEKYIIUX
3HAHUU O JUCIUTUINHE;

pelIeHe UHIUBUAYaIbHOIO
3aJlaHus;

M3YyYCHHE TPUKIIATHON
HAIPaBJIEHHOCTH TEMbI

44

Tema 3. OcHOBBI
3 MaTEeMATHYeCKOIr0 aHAJIN3a

pabota ¢ JeKITMOHHBIM
MaTepHuajoM;

MTOJITOTOBKA K MPAaKTUYCCKUM
3aHSATHSIM;

ITOJITOTOBKA K KOHTPOJITIO TEKYIIUX

60




3HAaHUH N0 AUCUUILINHE;
pelieHre HHINBUAYaIbHOTO
3aJJaHuUs;
MOJITOTOBKA IOKJIAJA.
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 NHANBHUYaTbHOTO
YPaBHeHHA i
3aJIaHus;
ITOATOTOBKA K KOHTPOITIO TEKYIIINX
3HAaHUH M0 AMCIUILIHHE.
paboTa ¢ JEKIIMOHHBIM
MaTepHuajIoM;
Tema 5. OcHOBBI Teopuu MIOATOTOBKA K MPAaKTUYECKUM
4 BEPOSITHOCTEH ) 3aHATUAM; 12
U MaTeMaTHYeCKOM pelieHre HHINBUAYaIbHOTO
CTATHCTHKH 3aJIaHus;
MOJITOTOBKA K KOHTPOITIO TEKYIINUX
3HaHWH 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. Metoan4eckoe odecnevyenune, 00pa3oBarebHbIe TEXHOJIOTHH

[IporpaMmoil JHCUMIUIMHBI MPEIYCMOTPEHO YTEHUE JIEKIMU W IPOBEACHUE
IpakTuuecKkux 3aHaTuu. [IpenopaBaHue Benercst ¢ NMPUMEHEHUEM CIEAYIOLIMX BHUIOB
0o0pa30oBaTeIbHBIX TEXHOJIOTHM:
ayAMOBH3yaJIbHAsl TEXHOJIOT U,
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 OCBOCHUS YUeOHOM M CIUIIMHBI.

Tekymast arrectauusi CTyJA€HTOB M0 JUCHUIIMHE «MaTteMaTuka» MpoOu3BOJIUTCS B
JIMCKPETHBIE BPEMEHHBIE MHTEPBAJIBI B CIEAYIOMUX (opmax: Ompoc, MPOMEKYTOUHBIS
Cpe3bl, MOJArOTOBKA JOKJIAI0B U pedeparoB, BHITOJIHEHHE MHAMBUAYAJIBLHOTO 3a/JaHMS,
KOHTpOJIbHass paboTa, 3a4yeT, dk3aMeH. KpuTepuu OLEHKH YYHUTBHIBAIOT PEe3YyJIbTaThl



MIOCEIAEMOCTH JICKIIUH, BRITIOTHEHUS MTPAKTUYECKHUX 3a1aHUMN, BHITTOTHEHUS! KOHTPOJIBHOU
paboTel. DTO TO3BOJIAET CO37aTh OOBEKTUBHYIO KAPTHUHY OCBOCHHS CTYJICHTAMH
JUCIUIUIMHBI U yUYUTHIBACTCA HA DK3aMEHE.

WTOroBbIii KOHTPOJIb MO PE3YJIbTaTaM OCBOSHUS JUCHUIUIMHBI MPOXOAUT B hopMme
YCTHOTO 3a4€Ta M YCTHOTO 3K3aMEeHa, BKIIIOUAET B C€0sI OTBET HA TEOPETUUECKUE BOIIPOCHI,
BBITIOJTHEHHEM MPAKTUUYECKUX 3aJaHUi.

CucrteMa HakoIUIeHUs! 0aJIOB 1O BUAAM pabOT OTpakaeTcs B TaOIUIIE:

Cucrema oueHUBaHMSA Y4eOHBIX JOCTHKEHUI CTYICHTOB
04YHO (hOpMBbI 00yUeHUA

Bup yuyeoHoi 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
NunuBuayasbHOE 3aaHIE 28
JK3aMeH 30
Hroro 2 cemectp: 100

HaxonureanHasa cucrema oneHuBanug mo 100-6aipH0M mkaJie

Yeroipexodal-
Cucrema
JbHas 100- N
bBykBeHHas mkaJa, coorBercrBywomas 100-0a/iibHOl  |oeHH-
cucrema d0anIbHas
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 — o4eHb XOPOIIIO — TEOPETUIECKOE COZIEPIKaHUE Kypca
OCBOEHO MOJHOCTBIO0, 6€3 MpobOeIoB; HEOOXOIUMEBIE
MPAKTUYCCKHUEC HABBIKU pa6OTI)I C OCBOCHHBIM MaTC¢pHalIOM
B OCHOBHOM C()OPMHUPOBAHBI; BCE MPEIyCMOTPEHHBIE
Xopomio 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, HEKOTOPHIE BU/IbI 3aJaHUN
BBITIOJTHEHBI C OLTMOKaMH

'Y moBi1eTBO-
[PUTEIBHO

63-74

D — ya0BIETBOPUTENBHO — 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 10BJ1€TBO-
[PUTEIBHO

50-62

E — nocpeicTBEHHO — TEOPETUUYECKOE COIEP KAaHUE 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

21-49

FX — HEy1OBIIETBOPUTEILHO — TEOPETHYECKOE COACPIKAHNE
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 — Hey10BIETBOPUTEIBLHO — TEOPETUUECKOE CO/IEPIKAHUE
Kypca HEe OCBOEHO; HE0OXOIMMbIe MPAKTUUECKUE HABBIKU
paboThl HE CPOPMUPOBAHEI; BCE BBHITTOIIHEHHBIE yUeOHbIC
3aJlaHusI COJIEPIKAT IPyObIe OITUOKH,

ITOTIOTHUTETIbHAS CAMOCTOSITeNIbHAs paboTa HaT
MaTepHaIoM Kypca He IPHUBEACT K KaKOMY-THOO
3HAYUMOMY TOBBIIIICHUIO Ka4eCTBA BHIMOJTHEHHS YIEOHBIX
3agaHui




7. Y4eOHO-MeTOoAuYeCKoe U MPOrpaMMHO-UH(POpPMAIIMOHHOE 00ecreyeHmne
TUCUMILTAHBI

a) OCHOBHAs JTUTEpaTypa:

1. [Iumaues, B. C. Bricuiasg matemartuka. [lonnasiii kypc B 2 1. Tom 2 : yueOHUK 115
By30B/ B. C. lllunayes ; mox pemakuueii A. H. TuxonoBa. — 4-e u3f., UCIp. U JOI. —
Mockaga : U3narensctBo FOpaiit, 2024. — 305 c. — (Beicuiee o6pa3zoBanue). — [SBN 978-5-
534-07891-6. — Tekcrt : anexTpoHHbI // OOpa3oBarenbHas miatdopma KOpaiit [caiT].

2. ITucemennsiii JI.T. KoHCIIEKT JeKIMi MO BBICIICH MaTeMaTHKE: MOJHBIM Kypc /
J.T. [Tucemenusii. — 19-e uzn., ucnp. — M.: Aipuc-nipecc, 2024. — 608 c.: ui.

3. baBpun U.U. KpaTkuit kypc BbICIIEH MaTeMaTUKH JIJI1 XUMHKO-OMOJIOTMYECKUX

1 MEIUIMHCKUX crienuanbHocTe. — M. : DU3MATIIUT, 2003. — 328 c.

0) ToMOTHUTENbHAS JIUTEepaTypa:

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

nocobue s By3oB / [LE. Jlanko, A.IL. ITonos, T.. KoxeBHukoBa. 6-e¢ 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 caydaiHbIM nporieccam / JI.T. ITuceMennsliit. — 3-e u3a., ucnp. — M.: Alipuc-
npecc, — 288 ¢. — [DneKTpoHHBIN pecypc].

3. Bunenkun W.B. Beicmias marteMaTtvka sl 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. :m1. — (Boicmiee
oOpasoBaHue).

8. MarepuajbHO-TeXHUYECKOE O0ecnevyeHue I CIUTITHHbI

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

1. ydeOHble ayIUTOPUU JJI1 TIPOBEACHUS JICKIIMOHHBIX W MPAKTUYECKUX 3aHSATUH,
OCHAILIEHHbIE y4eOHOI MeOeblo, Ay IUTOPHOU TIOCKOM, CTAlMOHAPHBIM UJTU MTEPEHOCHBIM
KOMILJIEKCOM MYJIbTUMEAUMHOTO MPE3EHTALIMOHHOTO 000PY/I0BaHUS;

2. yueOHO-MeTOuYECKas JInTepaTypa JJsl MOArOTOBKU U BBITIOJIHEHUS OpTraHU3aLNH
IPYIIOBOM U UHAUBUYATbHON pabOThI CTYICHTOB,;

3. mporpammHoe oOecrnedeHue Uisi JEMOHCTPAIlMM TPE3CHTAllui, BHUICO- U
ay1roMaTepHaoB, a TAKXe JJisl 10cTyna K cetu « aTepuer.

YHUBEpCUTET pacrojararoT MaTepruaIbHO-TEXHUYECKON 0a30i, COOTBETCTBYIOIICH
JIEHCTBYIOIMM CAaHUTAPHO-TEXHUYECKUM HOPMaM U 00eCreunBaroiiell MpoBeICHUE BCEX
BUJIOB TEOPETUYECKOW M TIPAKTUYECKOW TOJITOTOBKH, MPEIYCMOTPEHHBIX YUEeOHBIM
MIJIAHOM.



9. JIucT TOMOJTHEHUH U N3MEHEeHUI

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)




