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Pabouast mporpamma

obcyacoena u ymeepoicoeHa Ha 3aceqanuu kadeapsl anredpsl u ananuza (mpotokon Ne 6
ot 16.03.2023 r.);

0000pena coBeToM (paKynbTeTa MATEMATUKH U KOMIBIOTEPHBIX HayK (MpoTokon Ne 5 or
24.04.2023 1.);

ymeepacoena B coctaBe OCHOBHOM mpodeccnoHabHOM 00pa30BaTEILHON MPOTrPaMMEI 110
Hanpasienuio noarotroku 04.03.01 Xumus, rog Havana moAroroBku 2023 (pemicHue ydeHOro
coBeta ot 27.04.2023, mpotokoia Ne 9).

CocraButenb: T01eHT Kadenpsl anreOpsl 1 aHanu3a, K.¢.-m.H. Monako T.I1.



1. CTpykTypa, 1 0011asi TPYA0EMKOCTb TUCIHUILIHHBI
OO1ast TPYA0EMKOCTh AUCIUILUIMHBI COCTaBIIsACT 9 3a4eTHBIX eaunuil (324 4.)

1

Kypc
CemecTtp 1 2
Jlexuun o4 72
[IpakTrueckue (cemuHapckue) 36 36
3aHATHS
JlaGopaTopHble 3aHATHS - -
Koncynbranun
WTOro ayAuTOpHBIX 3aHATHH 90 108
CamocrosiTenpHas padbora 18 36
KypcoBas pabota -

dopma KOHTPOJISI
9K3aMCH + +
3auer - -
OO111e€e KOJIMYECTBO YaCOB 144 180

2. Ilesu ocBOeHHS JUCHHUILIHHDI:
ean n3ydeHus: TUCIMUIUIAHBL:

e OO0OydeHHE OCHOBHBIM MaTEMaTHYECKUM METOJaM, HEOOXOAUMBIM ISl aHAIN3a W
MOJEJIIMPOBAHUS XUMUYECKHUX MTPOLIECCOB;

® BOCHHUTaHUE JOCTATOYHO BBICOKOM MaTE€MaTUYECKOW KYJIbTYpbI: ICHOE MOHUMAHHE
HEOOXOOMMOCTH MaTEMAaTHYECKOM COCTABJIIONIE B  OOIIEH MOATOTOBKE
CTYJIEHTOB;

e BbIpadOTKAa NPEACTABICHHUS O POJIM M MecTe MaTeMaTHKH B COBPEMEHHOMN
[UBWJIA3AIIMY U B MUPOBOM KYJIbTYpPE, YMEHUE JJOTUYECKH MBICTUTh, OTIEPUPOBATH C
abCTpakTHBIMU OOBEKTaMH M OBITh KOPPEKTHBIM B YIOTPEOICHIUN MaTeMAaTHUECKUX
MOHSATAA W CHUMBOJIOB JUJIS BBIPAKEHHS KOJWYECTBEHHBIX W KaueCTBEHHBIX
OTHOIICHUH.

®  OBJIQJICHUE MATEMAaTUYECKUMHU METOJAaMHU JUIsl PELICHUsI MHTEJUIEKTYalbHbIX 3a7a4
u nmpuoOpeTeHrne HABBIKOB HCITOJIB30BAaHUS YHUBEPCATHHOTO TOHATHHHOTO
anmapara W IIMPOKOTO apceHajga TEXHUYECKUX IPUEMOB MaTeMaTHUKU  IpHU
TanbHENIIIEM W3y4eHUH MPOQPUIBHBIX TUCIUIIINH, TTOCTPOSHUA MAaTeMaTHYECKUX
MoOJeJiel pa3IMYHBIX SBJICHUN U MTPOLIECCOB,

332]3‘11/1 HN3YUCHUA TUCHUIIJINHBI:

® OBJIAJICHUE MaTEMaTUYECKUMH 3HAHUSIMH;

e YCBOGHME ammnapaTa ypaBHEHHH M HEPABEHCTB, KaK OCHOBHOIO CpEICTBa
MaTEeMaTHYeCKOr0 MOJICTUPOBAHUS MPUKIAAHBIX 3a/1a4.

® U3y4YEeHHE METOJIOB PELICHUS MPUKIIAIHBIX 3a/1a4;

e cucTeMaTH3alus 0 METOIaM PELIeHUI BCeX TUIIOB MPUKIAIHBIX 3aa4;

® U3y4YeHHE CBOWCTB TIEOMETPUYECKHMX Tel B  MPOCTPAHCTBE, pa3BUTHE
MPOCTPAHCTBEHHBIX  NPEJCTABICHUN,  YCBOGHHE  CIOCOOOB  BBIUMCICHHS



[IPAKTUYECKH BAXKHBIX T'€OMETPHYECKHX BEIMYMH U JajJbHEHIIee pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS] Y4allUXCsl;
e u3yueHHe (YHKUIMH Kak BaXHEWIIEr0 MaTEeMaTHYeCKOro OOBEKTa CpeICTBAMH
MaTEMaTHYECKOI 0 aHAJIN3a;
® UHTEJUIEKTYyaJbHOE pAa3BUTHE YYalIUXCs, (OPMHPOBAHUE KAYECTB MBIILICHHUS,

XapaKTCPHbIX IJIA MaTeMaTHIeCKOM JACATCIIBHOCTH.

3. Mecto mucuuniaudbl B cTpykType OIIOII 6akanaBpuara.

JlaHHBIN Kypc OTHOCHUTCS K 0OS3aTelIbHOM YacTH Y4eOHOTro IUIaHa MOJTrOTOBKM OakanaBpoB
no Hanpasienuto 04.03.01 Xumus, umeer unnaekc B yaeonom miane b1.0.05.

I[JI?I HU3YyUCHUA JUCHUIIIMHBI

HEe00XOIUMBI

3HAHUS,

YMCHHUA W KOMIICTCHIHWH,

MOJyuYeHHBbIE OOYyYalOUIMMUCS B paMKax IIKOJBHON MPOrpaMMbI: OCHOBHBIE OIpeAeNeHus,
(GhOpMyIIBI U TEOPEMBI; IPOCTEHUININE YPABHEHUS U AJIEMEHTapHbIC 33/1a4H.

Jlannas

JUCHHUIIIIMHA HUMECT JIOTUYCCKYIO

u

COACPKATCIIbHO-METOAUICCKYIO

B3aUMOCBSI3b C MOCHEAYIONIMMHU TUCHUIIIMHAMUA M TPAKTUKU y4eOHOTO IUIaHa, NIl KOTOPBIX
OCBOEHHE JIAHHOM JTHUCHUIUTMHBI HEOOXOAMMO KaK MPEAIIeCTBYIOIIee, a UMEHHO:
Oprannueckasi XUMust
BricokoMonekynsipHble COSIMHEHHS
XuMuyeckasi 3KOJOTHUS
[IpakTuka 1o mMONy4YeHHUI0 MPO(ECCHOHANBHBIX YMEHUN M OMbITa MPOPECCHOHATHHON
JesATebHOCTH (B T. 4. [lemarornueckast mpakTuka).

[Ipu ocBOCHUM TaHHOW JUCIUTIIMHBI 00YUYAIOIIUNUCS CMOXKET MTPOIEMOHCTPUPOBATH

(uacTuuHo) cienyromiue 06o0meHHbIe TpyaoBbie GyHkUU (OTD) u Tpynossie GyHkuuu (TD):

Koa v HanmenoBanue
npogeccHOHATBHOTO
CTaHJAPTA

O000mennas TpynoBas GyHkuus

(OT®)

Tpynosas pynkuus (TD)

ObJacTb npodeccuonaibHoil aesaTeqabHocTU: 01 O0pasoBanue U HayKa

01.001 IMemaror
(memaroruyueckas
JIeATeTLHOCTH B cdepe
JOIITKOIBHOTO,
HAYaJILHOro OOIIIEro,
OCHOBHOTO O0IIIeTO,
CpEITHero O0IIero
o0Opa3oBaHUs
(BocmiuTaTENb,
YUUTEIb).
Haumenosanue Buga
npodecCHOHaNBHOM
JIESITCIIbHOCTH
JlomikonsHOE
obOpa3zoBaHue
HavansHoe obmiee
obOpa3zoBaHue
OcHoBHoOe o011ee

Tun 3aga4 npogecCHOHAJIBHOMN IeATEILHOCTH: NMeIarorn4ecKui
Konx Haumenosanue OTO Ypos Haumenosanne TD Kon
€Hb
KBaJl
nhuk
FY00%071
A ITemarornueckas 6 OO01enegarornyeckast A/01.
NESATENBHOCTD 110 ¢bynkuusa. OOyueHue 6
MIPOSKTHPOBAHHIO H
peanuzanuu
00pa3oBaTeILHOTO BocnurarensHas A/02.
mpolecca B EeITEIBHOCTD 6
00pazoBaTeNbHBIX
OpTaHHU3aIUIX
JOILIKOJIBHOT O, PasBuBaromias A/03.
Ha4yaJIbHOro O0IIETO, NEATEILHOCTD 6

OCHOBHOTI'0 OOIIEro,
CpeIHero o0Iero
o0Opa3oBaHUs




oOpa3oBaHme B | [legaroruyeckas 6 [Tegaroruueckas B/03.
Cpennee obiee NEeSITeNIbHOCTD 110 JESTEIbHOCTD 110 6
o0Opa3oBaHue MPOEKTHPOBAHUIO U peanu3ay mporpamMmm
peain3ai OCHOBHBIX OCHOBHOTO U CPEIHETr0
001e00pa3oBaTeNbHBIX ob1iero oopazoBaHuA
IPOrpaMm
01.003 A | IlpenonaBanue mo 6 Opranu3anus A/01.
[TpodeccnonanbHbIH JIONOJTHUTEIbHBIM AeATeTbHOCTH 6
CTaHAapT «Ilengaror 001eo0pa3oBaTeIbHBIM yyaumxcs,
JIOTIOJTHUTEIILHOTO IporpaMmam HANIPABJICHHOMH HA
oOpa3oBaHus JAeTedl U OCBOEHME
B3POCIIBIX). JAOTOJHHUTEIbHOI
HanmeHnoBanue Buzaa o0meo0pazoBaTeJbHOM
npodeCcCuOHaTBHON MPOrPaMMbI
JIEATEIBHOCTH: 6 Ilemarornyecknii A/04.
[legarornyeckas KOHTPOJIb U OIICHKA 6
JeSITeTbHOCTD B OCBOCHUS
JOTIOTHUTEILHOM JIOTIOJTHUTEITbHON
oOpazoBaHuu JAeTel U o01ieo0pa3oBaTeIbHON
B3POCIIBIX POTrpaMMBbI
26 XumMnuyeckoe, XUMHKO-TEXHOJIOTHYeCKO€e IIPOU3BO/ICTBO
Tun 3aga4 npodeccHoOHATBHOI 1eATETbHOCTH: TEXHOJIOTHYECKH i
26.006 A | JJaboparopHo - 6 AHanu3 cbIpb, AJ02.
[IpodeccronanbhbIit AQHAJIMTUYECKOE MaTepuajioB Ha 6
CTaHAapT COTIPOBOXICHUE COOTBETCTBHE
«Crenuanuct 1o pa3paboTku CTaHJapTaM U
pa3paboTke HAaHOCTPYKTYPHUPOBAHHBI TEXHUYECKUM YCIIOBUSIM,
HaHOCTPYKTYPHUPOBaHH X KOMIIO3UIIMOHHBIX UCTIOJIb3yEeMBIM B
BIX KOMITO3UIIMOHHBIX MaTepuaioB MIPOU3BOJICTBE, U
MaTepuasIoBy. o0OpaboTka
HaumenoBanue Buaa AKCIIEPUMEHTATbHBIX
npodeccuoHaTHLHON pe3yJIbTaTOB
NESITEIbHOCTH B | Hayuno-texHuueckas 6 CocraBnenue B/06.
[Tpon3BOICTBO HOBBIX pa3paboTka u AHATTMTUYECKHX 0030pOB, 6
HaHOCTPYKTYPHUPOBaHH METOMYECKOE HAYYHBIX OTYETOB,
BIX KOMITO3UIIHOHHBIX COITPOBOKIICHUE B myOJIMKaIus pe3yIbTaToB
MaTepHaoB 001acTH co3qaHus UCCIIEIOBaHUM
HAaHOCTPYKTYPHUPOBAHHBI
X KOMIO3UIIMOHHBIX
MaTEepHAIIOB
40 CxBo3HbIe BUbI NPO(eCCHOHAIBHOM AeATeJIbHOCTH
Tun 3aga4 npogeccHOHAIbHON 1eATeJILHOCTH: HAYYHO-HCCJIeI0BATEIbCKHU I
40.011 A | IIpoBeneHne Hay4HO- 5 OcymecTBiieHne A/01.
[TpodeccnonanbHbBII MCCIIEIOBATENLCKUX U MpOBEICHUS paboT 1Mo 5
CTaHJapT OTIBITHO- 00paboTKe U aHAINU3Y
«Crienuanucr 1mo KOHCTPYKTOPCKUX HAYYHO-TEXHHUYECKON
HAy4YHO- pa3paboTok 1Mo uH(pOopMaUU U
MCCJIEIOBATELCKUM U OTJIIbHBIM pa3jienam pe3yIbTaToB
OTIBITHO- TEMBI UCCIICIOBaHHUM
KOHCTPYKTOPCKHM OcymecTBieHne A/02.
pa3paboTKam». BBITTOJTHCHUS 5)



https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
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https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529
https://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/reestr-trudovyh-funkcij/index.php?ELEMENT_ID=48529&CODE=48529

AKCIICPUMEHTOB H
HaumenoBanwue Buia odopmiteHus
npodeCcCuOHATBLHON pe3yIbTaToB
NeSITeIbHOCTH: UCCIICIOBAaHUH U
[IpoBenenue Hay4yHO- pa3paboTok
UCCIIEIOBATEIbCKUX U
OIIBITHO-
KOHCTPYKTOPCKHX
pa3paboToK

4. TpeﬁoBaHnﬂ K pe3yJibTaTaM 0CBOCHHUSA TUCHUIIJIUHBI.

Pesynbratel ocBoenust OITOIT BO 04.03.01 Xumwus omnpeaenstorcss mpuoOpeTaeMbIMU
BBIMTYCKHUKOM KOMITETEHIIUSIMH, T.€. €0 CIIOCOOHOCTHIO NMPUMEHSTh 3HAHWS, YMEHUS U JIMYHBIC
Ka4ecTBa B COOTBETCTBHH C 3a/1a4aMU NMPO(HECCHOHATIBLHOMN e TeTbHOCTH.

B pesynbrare ocBoenust gannont OITOII 6akanaBpuara, B coorBerctBuu ¢ @I'OC BO no
HanpasieHuro noarotoBku 04.03.01 Xumus, a Takke BBIIICYKA3aHHBIMU TPO(ecCHOHAIEHBIMU
CTaH/JapTaM{, BBITYCKHUK JOJDKEH NPHOOPECTH CIIEAYIONIHE KOMIICTCHIMH: YHUBEPCAIbHEIC,
oOuienpogeccruoHanbHble U IPOPECCUOHANIBHBIE.

Koa n Pe3yabTaThl 0CBOCHMS KOMIIETEHIIMH
HAUMEHOBAHME 3narn Ymern Baanern
YHUBEPCAJIbHO
M KOMIIETEHIINHU

(YK)

YK-1. METO]Ibl KPUTHUECKOTO T10JIy4aTh HOBBIE HCCIIEA0BAHUEM POOIEMBI
Crniocoben aHaJIM3a U OIIEHKU 3HAHUA Ha npodeccroHaibHOI
OCYLIECTBIIATh  COBPEMEHHBIX HAYy4YHBIX OCHOBE aHAJIM3a, JEATEIbHOCTH C
TIOWCK, JOCTHD)KEHUI; METOJbl CHHTE3a U JIp.;  NPUMEHEHHEM aHan3a;
KPUTHYECKUI  KPUTHYECKOTO aHaJlM3a; cOOMpaTh CHHTE3a U IPYTUX METOJI0B
aHAJIU3 ¥ CUHTE3 OCHOBHBIC IPUHIIMIIBI  JIaHHBIE 110 MHTEJUICKTYaIbHOM
nHpOpMaLMY,  KPUTHYECKOTO aHAJIM3a CIIOKHBIM NeSITeIbHOCTH; BBISIBIIEHUEM
MIPUMEHSITh HayYHBIM HAYYHBIX ITPOOIEM H
CUCTEMHBIN npoOemam, UCIIOJIb30BAHUEM
OJXO s OTHOCSIIIUMCS K a/IeKBaTHBIX METOJOB JUIS
peleHus npodeccuoHanb UX pelIeHMUS;
MIOCTaBJIEHHBIX HOM 00acTH;  JE€MOHCTPUPOBAHHEM
3aj1a4 OCYILECTBIISITh  OLICHOYHBIX CY)KJICHHI B

MIOUCK penIeHn  MPOOIEeMHBIX

uHpoOpMalUU U TTPO(HECCHOHATBHBIX

pelieHuit Ha CUTyaruin

OCHOBE

NEUCTBHH,

HKCIIEPUMEHTA U

OIbITA
OIIK-3 TEOPETUIECKHUE U HCIOJb30BaTh HaBbIKAMM pa3pabOTKH
Cnocobex MOJIyDMIIUPUUYECKHE  CTAaHJAPTHOE  CHELHAIN3UPOBAHHBIX
IPUMEHSATh MOZENH U UX MIPOrpaMMHOE  MPOIPAMM JJIsl PELLIEHUS




pacyeTHo-
TEOPETUYECKUE
METOJIBI JJIS
W3y4YCHUS
CBOMCTB
BEILIECTB U
MPOIECCOB C UX
YYAaCTHEM C
HCIIOJIb30BaHUE
M COBPEMEHHOMN
BBIYHCIIMTEILHO
M TEXHUKHU

OIIK-4
Crocoben
IJIAaHUPOBATh
paboThI
XUMHYECKOM
HaIpaBJICHHOCT
I/I,
o0OpabaTeIBaTh 1

HHTCPIPCTHPOBA XUMHUUCCKUX 3aaa4

Tb MOJIy4YE€HHBIE
pe3yibTaThl €
HCIOJIb30BaHNE
M
TEOPETUUECKUX
3HaHUU U
MPaKTUYECKUX
HaBBIKOB
pelieHus
MaTEMaTHYECKU
X 1 (pu3nuecKkux
3a1a4

OIIK-5
Crniocoben
MMOHUMATh
TIPUHIIHAITHI
paboThI
COBPEMEHHBIX
MH(POPMAIMOHH
BIX TEXHOJIOTUH
Y UCTIOTIh30BaTh
WX JUTSL pEIICHUS
3amaq
npogeccuoHalb
HOU
NeSITeIbHOCTH

oOecrieueHue
MIpY PELICHUU
3ajau
XUMHYCCKON
HaIpaBJICHHOCT
U, TIpA
MOJArOTOBKE
HaY4YHBIX

Iy OJIMKAIUN 1
JIOKJIaJI0B

NIPUMEHEHHE TIPHU
pelIeHnH 3a1a4
XUMHYECKOH
HaIpaBJICHHOCTH

IIpumeHnATH
Heo0X0oIUMBIE
METO/IBI
MaTeMaTH4eCKOT
0

amnmapara s
00paboTku
AKCIIEPUMEHTAITh
HBIX JIAHHBIX,
BBIOPATH
COOTBETCTBYFOIII
ue
MaTeMaTHYECKU
e

METOJTBI JISI
pelieHus u
KOHTPOJIS
MPaBUIILHOCTH
peIICHUS.

OCHOBHBIEC METOAUKH
IMOCTaHOBKH,
OopraHu3aIuu 1
BBITIOJIHEHUSI HAYYHBIX
HCCJICIOBAaHUH;
METOJIOB U PEIICHUS

OCHOBHBIE TEXHUYECKHUE
CpeacTBa
KOMITBIOTEPHBIX
CUCTEM; OCHOBBI
MH(OPMaIMOHHO-
KOMMYHHMKaTHBHBIX
TEXHOJIOTHI; OCHOBHBIC
TEHJCHIIUU Pa3BUTUS
COBPEMEHHBIX
UH(POPMALTMOHHBIX
TEXHOJIOTMA U OCHOBBI
UH(POPMAITMOHHON

3a71a4 npodheCCUOHATbHON
cepsl nesiTenbHOCTH

HaBbIKamMK MpUMEHEHHS
“OBPEMEHHOTO
MiaTEMaTHYECKOr0
THCTPYMEHTApHS 1S
YEIICHUS PA3IMYHBIX 3a7a4
KUMUYECKOM
1aIpaBICHHOCTH.

HaBbIKaMU pabOTHI €
KOMITBIOTEPOM Kak
CPEIICTBOM YTIPABJICHUS
uHpopmanuei




0e30MacHOCTH;

MIPaBOBOE

peryaupoBaHue B UCIIOJIb30BaTh

uH(OPMAITMOHHON COBPEMEHHBIC

cpene KOMITbIOTEpPHbBIE
TEXHOJIOTHH
(TexXHOJIOTHH
00paboTku
JTAHHBIX,
TEKCTOBOIA,
rpadu4ecKoi,
YU CJIOBOM
uHpopmaruu,
CETEeBBIC U
MyJIbTUMENA
TEXHOJIOTUHN)

B pesynprare nu3y4eHus AUCLHUIUIMHBI «MaTeMaTUKa» CTYIEHT JOJIKEH
3HATD:
OCHOBBI TU((HepeHINAITEHOTO NCUYUCIICHUST PYHKIMI OAHON U MHOTHX ITEPEMEHHBIX;
OCHOBBI UHTEIPAJIBHOIO UCYUCIICHUS;

OCHOBHBIE TIOHATHUS W METOAbl peleHuss OOBIKHOBEHHBIX JAu(pdepeHInalIbHbIX
YPaBHEHUH;

OCHOBHBIE ITOHSTHS TEOPUH PSAIOB

yMeThb:

COCTABJIATh YPAaBHEHUS MpPSIMbBIX Ha IUIOCKOCTH U B MPOCTPAHCTBE, MIOCKOCTEH,
KPHUBBIX U TIOBEPXHOCTEH BTOPOTO MOPSKA,;

NPOM3BOJIUTH NIEHCTBHS HAJ MaTpUIlAMH W pPElIaTh anreOpamdecKhe CHUCTEMBI
YpaBHEHUN;

BBITOJIHATH BBIYUCIICHUS TPeAeIoB (YHKIMA;

muddepeHIMpoBaTh U HHTETPUPOBATH;

UCCIIeIOBaTh (DYHKIIMH OJTHOTO W HECKOJIBKHX TIEPEMEHHBIX Ha DKCTPEMYM;
pemaTs 0ObBIKHOBEHHbIE U] PepeHInanbHbIe YpaBHEHUS;

MIPOBOJIUTH aHAIN3 ()YHKIIHIA;

BBITTOJTHATH BBIYHCIICHUS TIPEAEIIOB () yHKIIHIA;

muddepeHIMpoBaTh U HHTETPUPOBATH;

UCCcIe1oBaTh (PYHKIIMH OJTHOTO U HECKOJIBKHX MEPEMEHHBIX;

pematb  auQQepeHraIbHble  YpaBHEHUS INPUMEHUTEIBHO K  peajbHBbIM
nporeccam;

UCTIOJTF30BaTh AHAJTUTUYECKHE Y YUCIICHHBIE METO/IbI PEIICHHS aNreOpandecKux u
OOBIKHOBEHHBIX AU (PepeHIInanbHbIX YpaBHEHU;

pelaTh OCHOBHBIE 3371a4d TEOPUH PAIOB;

.ACIIOJIb30BaTh MaTeMaTHYECKUE METObI B cOope nHpopmaiuu, ee 00paboTKe H
IpEeCTaBICHNUE B IPOTHO3UPOBAHNY PE3YJIbTaTOB U3y4aeMbIX IIPOLIECCOB.

BJaJ€Th HABbIKAMM:



- HCIOJL30BAHUS MaTEMaTHYCCKUMX METOJOB UK OCHOB  MaTEeMaTHYECKOI'O
MOJICJIMPOBAHUS B MPAKTHUUECKOU JIEATEIbHOCTH;

- JaJIbHEUIIETO UCII0JIb30BAHUS HAKOIIJIEHHBIX 3HAHUW I PELICHUS TOW WA UHON
po0JIEMbI MPUKIIATHON MaTEMaTUKH,

—  SACHOr0, TOYHOTO, TpPaMOTHOIO U3JIOKEHHS CBOMX MBICIEH B YCTHOH U
MMCbMEHHOW  peYd, MCIHOJIb30BAaHUSI  PA3JIMYHBIX  S3BIKOB ~ MaTE€MAaTHUKHU
(CIIOBECHOTO, CUMBOJIMYECKOTO, TPaduIecKOro), CBOOOIHOTO Mepexo/ia C OJTHOTO
A3bIKa HaA JPYrol I WUIIOCTPALMM, HWHTEPHpPETalNH, apryMEHTaluu U
JI0Ka3aTelIbCTBA;

- MPOBEJICHUST  JIOKA3aTEeJIbHBIX PACCyKJACHUM, apryMEHTallud, BbIJIBUKCHUS
TUIIOTE3 U UX 000CHOBAHUS,

—  TOHWCKa, CHUCTeMaTH3allud, aHanmM3a M  Kiaccuukanum  uHOOpMAIHH,
WCIIOJIB30BAaHUS Pa3HOOOpa3HbIX HWH(OPMAIMOHHBIX HCTOYHHUKOB, BKJIHOYAs
y4eOHYIO U CIIPABOYHYIO JINTEPATYPY.

[lpu mpoBeneHnn y4eOHBIX 3aHATHN OOECIEUYMBACTCS PAa3BUTHE Yy OOYYAIOIIMXCS HAaBBIKOB
KOMaHTHOW PabOThI, MEXKJITMYHOCTHOW KOMMYHHKAIMH, TPUHSATHS PEIICHUH, TUICPCKUX Ka4eCTB
(BKIIOUAs] TIpH HEOOXOTUMOCTH MPOBEICHUE MHTEPAKTHBHBIX JIEKLIUH, TPYIOBBIX JUCKYCCHH,
POJICBBIX WIp, TPEHUHIOB, aHAIU3 CHUTyallud ¥ WMUTAIMOHHBIX MOJEJCH, NpenojaBaHue
JUCIUIUIMH (MOJyJliell) B ¢opMe KypcOB, COCTaBICHHBIX Ha OCHOBE PE3YJIbTATOB HAyYHBIX
UCCIIC/IOBAHMIA, B TOM YHCIIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpOodecCHOHATBLHOU
JESITEIILHOCTH BBIITYCKHUKOB M MOTpeOHOCTEH paboToaareneii).



5. Conepxxanue U yueOHO-MeTOANYECKAS KAPTA JAUCHUNIMHBI

KonnuectBo Jluteparypa
Howme CamocTtosTenpHas padora
H 3aHATudA CTVyIEeHTOB Gamon
p auMEHOBaHUE TeM (BOIIPOCOB), yAa Dopmbl
Henen U3y4aeMbIX M0 JAHHOW JUCIUTUINHE KOHTPOJIS
u 1 | mp ConepxaHue Yacel min | max
1 IIpsiMas MuHUA HA IIIOCKOCTH 4 2 Koopaunats! TOYkH Ha Ipsi- 2 MHHU-OIIPOC
PaccrosHue  Mexay OByMsS — TOYKAMHU. MO ® Ha IUIOCKOCTH. [1], [5], [2]. [3].
Jlenenue oTpe3ka B JaHHOM OTHOIIEHUU. [Inomanp TpeyrogbHUKAa U 0 2 [4]
YpaBHeHUE JIMHUY. Hexkoropsie MHOTOYTOJIbHUKA. ’
DJICMEHTAPHBIC 33/1a4H.
2 [IpsiMast JIMHUS HA TUTOCKOCTH 4 2 | HopmanbsHoe ypaBHCHHE 2 MHUHH-OIIPOC [1], [5]. [2]. [3].
VYrnoBoii k0o purment IPSIMOIA. MPSIMOIA. Touxa [4],
YpaBHeHUE PSIMOIA c YTJIOBBIM MEPECeUCHUs JIBYX MPSMBIX.
koopdunuenrom.  OOmee  ypaBHEHHE 0 2
OpsAMOM. YTon MEXIy ABYMs HPSIMBIMH.
VYcnosue MapauieIbHOCTH 51
NEePIECHANKYISPHOCTH MPSIMBIX.
3 YpaBHEHUE Tyyka TPsSMBIX. YpaBHEHUE | 2 2 PaccrosiHue oT TOYKH J10 2 MHUHH-OTIPOC [1]1, [5]. [2], 3],
NpSMOM, TPOXOIANIEH dYepe3 JBE TOUKH. IPSIMOIA. [4],
VYpaBHEHME NPSAMOI B OTpE3Kax. 0 2
Kpussie BTOporo nopsiaka
OKpYy»XHOCTb
4 KpuBbie BTOpOro mopsiaka 2 2 CamocrosiTenbHas pabota 2 [MpoBepka 0 5 [1]1, [5]. [2], [3].
Onnunc. ['unepbona, [Tapabomna. 1o 1 rnase paboThI [4],
5 BekTopbl Ha MJIOCKOCTH U B MPOCTpaHCTBE. | 4 2 | Ilpoekmust  BekTopa  Ha 2 MHHHU-0IPOC 2 | [1], [5], [2], 31,
BekTopbl Ha MJIOCKOCTH U B MPOCTPAHCTBE. 3aJlaHHOE HalpaBJICHHE [4],
Jnuna n HanpasieHue BekTopa. [Ipoexnns 0
BEKTOpa Ha oOCh. PazjoxeHHe BEKTOpa IO
Oaszucy.
6 BekTopsl Ha MIIOCKOCTH U B IPOCTpaHcTBe. | 4 2 | BexktopHoe u cMemiaHHOE 2 MUHHU-OIIPOC 3 [ [1]1. [5], [2], [3],
CkansipHOE MPOU3BEACHNUE BEKTOPOB. MIPOU3BEICHNE BEKTOPOB [4],
OnpenenuTeny U MaTpUIIbI
OCHOBHBIE ~ CBEACHUS O  MaTpHIaX.
Onepanuu HaJ MaTpUIIAMHU.




7 Onpenenuteny U MaTPHUIIBI 2 Panr MaTpuIIsL. Omnpoc Ha 3 | [1], [5] [2], 3.

Onpenenureny  KBaJApPaTHBIX  MAaTpHII. 3aHATHUAX [4],

CgoiictBa  ompeaenureneid.  OOparHas

Marpuua. Panr marpuust.

8 CucTeMbl TMHEWHBIX allreOpandecKux 2 | Cucrembl JTMHEHHBIX [IpoBepka Ha 2 | [1], [5], [2], I3,

ypaBHenuii (CJIAY) YpaBHEHHIA. 3aHATHUAX [4],

Peuienue cucrem JMHEHHBIX YpaBHEHUH C

nomomsio  ¢opmyn Kpamepa, Mmertomgom

obpatHoit maTpunpl. Meton ["aycca.

9 Oynkums K.p. | OcHoBHbIC CBOMCTBa Omnpoc Ha 2 | [1], [5] [2], 3],
MHoOXecTBa. AOcoroTHas BEJIMYMHA GbyHKIUH. I'padpuku 3aHATHUAX [4],
JICUCTBUTEIILHOTO qpCIIa. [MousiTue OCHOBHBIX  DJIEMEHTAPHBIX
GbyHKIHH. GbyHKIUi.

Crioco0bI 3a1aHus PYHKITUH.
PYBEXXHAS PABOTA 15

10 | [lonsTe HEsBHOI, OOpaTHOH W CIOXHOMN 2 | [penen MOHOTOHHOH MHHH-OIIPOC [1], [5]. [2]. [3].
GyHKINH. OrpaHUYEeHHOU [4],

Teopwust mpenenon MOCIIEI0BATEIbHOCTH 2
IIpenen 4yucnoBOM MOCIEAOBATEIBHOCTH.
[Ipenen pyHKuMU B OECKOHEYHOCTH.

11 Teopus npenenos 1 | Ilpumenenue [IpoBepka Ha [1], [5]. [2], [3],
[penen ¢pynkyuu B Touke. OMHOCTOPOHHKE OKBUBAJICHTHBIX 3aHATHUAX [4],
npenensl  beckoHeyHo — Oombiine U OECKOHEYHO  MalbIX K 2
OecKOHEYHO Majble BeMWYHHBL. OCHOBHBIE BBIYHCIICHUIO TTPE/IEIIOB
TEOPEMBI O MPEJIeax..

12 Teopus npenenon 1 Teopema 0 BIOKEHHBIX MUHU-OTIPOC [1], [51. [2], [3],
IMepBeiii 3ameuaTesnbHbId npenen Bropoit orpe3kax. [Toustre 06 [4],
3aMeuaTeibHbId Tpenen. HenpepbiBHOCTH ACHMITOTHYECKUX 5
byHKITUH dbopmynax.

Hpyrue 3ameuaTesbHbIe
PEJIeITBL.

13 HenpepbsiBHOCTH QyHKITHH 1 | HempepbIBHOCTh 0OpaTHBIX Bonpocsr B [1]1, [5], [2], [3],
Hekoropble ~ CBOWCTBa  HEMpPEPBIBHBIX TPUTOHOMETPUIECKUX Onnerax. [4],
¢ynkuuii. Touku paspeiBa  (YHKIHU. (GyHKIMH. PaBHOMEpHas IIpoBepka Ha
Brruncnenne MPEEIOB. PackpsiTne HEMpPEepHIBHOCT (QYHKIUH. 3aHATHIX 2
HEOIIPEIEIECHHOCTEM. Jpyrue npuMeHeHus

MPOU3BOIHOM.




14 [TpousBomHasL. 2 | lomatne o OECKOHEYHOM MHUHH-OTIPOC [1], [5]. [2], [3].
3amauu,  NpUBOJAIIME K IOHSTHUIO MIPOU3BOIHON. Bhrumcienue [4],
Npou3BOAHON. OnpeneneHue mpou3BOIHOM. MPOU3BOIHBIX hyHKIHH,
3aBUCUMOCTh MEXIY HENPEPHIBHOCTBIO U 3aJJaHHbIX HESIBHO,
nudepeHIHPYEeMOCThIO (DYHKITHH. rapaMeTPUIECKH.

15 [TpousBoaHasi. 2 | l'unepOonuyeckue Ompoc Ha [1], [5]. [2], [3],
Cxema BBIYMCIICHHS TIPOM3BOJTHOM. ¢bynkuuu.  [IpousBomHbIe 3aHSATHUIX [4],

OcHoBHBIe TIpaBHia AU epeHInpoBaHMS. TPUTOHOMETPHUYECKUX
[IpousBosnHass  HesBHOM, oOOpaTHOM U (GyHKIHH.
CIOXHOU (DYHKITUH.

16 [TpousBoHasl. 2 | UccnenoBanme  pyHKIMiA IIpoBepka Ha [1], [5]. [2]. [3].
[IpouzBoaHbIe BBICIINX MOPSIAKOB. MIPH TTIOMOIIU TIPOU3BOIHBIX. 3aHATHUAX [4],
[IpousBoanas CTETIEHHO-TI0KA3aTeIbHOM Pemienue 3amaq
byHKINN. Hexotopsie TEOpPEMBI
nuddepeHIaIbHOTO HCUYHUCIICHUS.

[IpaBuiio Jlonurans.

17 [TpunoxeHnus npou3BOIHON 1 | UccnenoBanue (yHKIMM u MHUHH-OTIPOC
VYcnoBue NOCTOAHCTBA, BO3PAcCTaHUS U MOCTpOEHUE TpaduKa.
yObIBaHUS GYHKLIUU. DKCTPEMYM (DYHKIUH. [TpubnuxenHoe  perieHue
HaubGonpmiee u HauMmeHbllee 3HAuYEHUS YPaBHEHUM. I'paduxu
GyHKLINH. pa3pbIBHBIX (YHKIUI.

18 [TpunoxeHus MPOU3BOTHON 2 | UccnenoBanue GyHKIHMU | Perrenune [1]1, [5]. [2], 3],
BbIyka0cTh W BOTHYTOCTH — rpaduka MoCTpoeHHe rpaduka. 3a1a4 Ha [4],
¢ynkuuu. Touku mnepernba. ACUMNTOTHI [TpubnuxkenHoe  pelieHue IPaKTHY.
kpuBoil. [lonHoe uccrnenoBanue (GyHKUIUU. YPaBHEHUM. I'paduku 3aHATHUAX
Huddepennnan GyHKIMH. pa3pbIBHBIX (PYHKIHUIA.

19 Huddepennunan GpyHkumuu K.p. | Teopema 00 MHUHH-OTPOC [1]1, [5], [2], [3],
Juddepenmnman MIEPBOTO TOPSI/IKA, WHBAPUAHTHOCTH [4],
CBOMCTBA. I'eomerpuuecknii CMBICH muddepeHnmana.
muddepennuana. CaoiicTBa [Ipumenenue
muddepeHnuana. Juddepennnanst muddepenHmmrana K
BBICIINX TIOPSIIKOB. MPHUOIMKCHHBIM
Heonpenenennslii uHTErpa: BBIYUCIICHUSM.

[TepBooOpaznas byHKIIHS.
Heonpenenennpiii  uHrerpan. CBolicTBa.




WHTerpaabl  OCHOBHBIX  3JIEMEHTAPHBIX
byHKIHIA. .
PYBEJXXHAS PABOTA 0 | 15
HUTOI'O 36
54 | 36 0 70
CriocoObl HHTETPUPOBAHUSI. CrnennanpHble pUEMBI 2 [1], [5]. [2], [3].
4 2 | BBIUMCIIEHHUS ~ HEKOTOPBIX 0 2 | [4],
HWHTETPAJIOB
WHTerpupoBanue parroHaTBbHBIX WuTerpupoBanue 2 2 | [1], [5], [2], I3,
anreOpanyecknx GyHKINH. POCTEUIINX [4],
TPaHCIEHICHTHBIX
4 | 4 | Symew 0
TpuronomMeTpuvecKue
I0/ICTAHOBKH.
HNnTerpupoa-nue
UPPAMOHATIBHBIX (DYHKIMH
HuTerpupoBanue HEKOTOPBIX Hekotopsie 2 | [1]1. 5], [2], [3],
TPUTOHOMETPHUYECKUX (PYHKIUH BCIIOMOTaTEIbHbIE [4],
4 4 dopmynsl. MHTErpamsl He
BBIpa)KaIOIIHECs
DIIEMEHTAPHO.
3ajaua O IUIOHIAMU  KPUBOJMHEWHOU CrienanbHble PUEMBI 2 | [1]1. 5], [2], [3],
Tpanenuu. OmpeseneHne ONpeneIeHHOro | 2 2 | BBIYHCIICHUS HEKOTOPHIX [4],
UHTErpana. [ eOMeTpUYeCcKHid CMBICI UHTETPajioB
Brruncnenue ompeneireHHOro HWHTETpaa. [Tpubnmxennoe 2 [1], [5], [2], [3],
@®opmyna Herorona-JleitOanma. CaoiictBa | 2 2 | BBIYMCIICHHE OTIPEICIICHHBIX 0 [4],
OTIPEJICIICHHOTO UHTErpaa. WHTETPAJIOB.
3aMeHa  TEPEMEHHOM u  ¢dopmyna DopMya  HpUETHKEHHOrO 2 | [1]1, 5], [2], [3],
UHTETPUPOBAHUS () 4acTsAM B| 4 4 0 [4],
BBIYMCIICHUS YeOnIena.
OTpe/ICIIEHHOM UHTErpase.
HecoOcTBeHHbIE WHTETPaJIbI c HecoBCTBeHHBIE HHTerparhi 2 [1], [5], [2], [3],
OCCKOHECYHBIMH TpeieIaMu [4],
4 4 | Metoa HeolpeieNeHHbIX 00
UHTETPUPOBAHHUSL. HecoGcTBeHHBIC
. K03 (HULIHEHTOB.
WHTETPasIbl OT HEOTPAHUICHHBIX (DYHKITHIA.
I'eomerpuueckue MPUTIOKCHUS Brruunciienue paboThl ¢ 3 | [1], 5], [2], [3].
onpeneieHHoro  WHTerpana.  Ilmomans | 4 4 | MOMOMIBIO OTIPEICTICHHOTO 0 [4],

KpUBOJHHEHHONW Tpanemuu. OOBbeM Tena

MHTerpaja




Bpaienus. JyimHa gyru.

9 Huddepenumanpapie  ypaBHeHus. OOmue Tlnddepenmmanbipie 3 | [1], [5], [2], 3.
nousatus. Juddepennuanbapie. ypaBHEHUS [4],
l-ro mopsaka. Huddepennmanbabie YPABHCHMA,  COACPAKAILINC
Qg depeHmans
YPaBHCHIA ¢ PASACTAOMIMMHCA MPOU3BEICHUS U YACTHOTO
IEPEMEHHBIMH.
PYBEXHA PABOTA 15
10 OnHOpOIHBIC nuddepeHIraibHbIe OOm1re cBoiicTBa pelIeHU 2 | [1]1. 5], [2], [3],
ypaBHeHus l-ro nopsaka. JluHeliHble JIMHEWHBIX OJHOPOIHBIX [4],
mubdepeHManbHble  ypaBHEHUs I-ro muddepeHIATbHBIX
nopsiaKa ypaBHEHUH 2 mopsiaKa
11 JuddepeHumanbaple  ypaBHEHUS  2-TO I'paduueckuit meTos 2 | [1], [5], [2], I3,
Nopsiika,  JIONMYCKAaloIIue  IMOHMKCHHE WHTETPUPOBAHUS [4],
CTENIEHU muddepeHIATbHBIX
ypaBHeHuM |-ro nopsaka
12 JluHeliHble OJTHOPOJIHBIC JIuHelHbIC OJJHOPOIHBIC 2 | [1], [5], [2], I3,
muddepeHmaibHbple  .ypaBHEHHS  2-TO muddepeHaabHbIe [4],
nopsiiKa c TIOCTOSIHHBIMHU .ypaBHEHHS 2-TO TIOPSIKA C
kodurmentamu. .. TTOCTOSTHHBIMH
KO3 PHUIHEHTaMH.
13 JluneitHbie HEOJ/IHOPOIHBIC JIuHeiHbIe HEOTHOPO/IHBIC 2 | [1], [5] [2], 31,
muddepeHManbHble  .ypaBHEHHs — 2-TO nuddepeHranbHbIe [4],
HopsiIKa c MOCTOSTHHBIMH ypaBHEHUS 2-T0 TIOps/IKa C
KO3 UITUEHTAMH. MTOCTOSIHHBIMH
K03 duULeHTaMH.
14 UucnoBeie psiabl. OCHOBHBIE TOHSITHSL. [Tounennoe 2 | [1]1,I5], [2], [3],
CxomuMocth psiga. Hekoropwie cBOHMCTBa muddepeHIpoBaHUE | [4],
YHCIIOBBIX PS/IOB. UHTETPUPOBAHHE PSIOB.
O1neHKa ocTaTka psja.
15 HeobOxonuMelil pu3HaK CXOAUMOCTH Psja. [Ipumenenue psaoB B 2 [1], [5], [2], [3],

I'apmonunueckuit psn. Hocratounbie
MIPU3HAKU CXOJIMMOCTH psIOB c
MTOJIOKUTEIBHBIMU YJICHAMU.

MPUOIMKEHHBIX
BBIUUCIICHUSX.
Pa3noxeHne 0CHOBHBIX
3JIEMEHTAPHBIX (YHKIUN B
pan MaknopeHna.

Psnwr Teitnopa.

[4],




16 CTeneHHbIC PsIIbI. CpoiicTBa paBHOMEPHO | 2 2 | [1],[5], [2], 3.
4 2 CXOISIINXCSA [4],
GYHKIIMOHATBHBIX  PSAIOB:
HenpepbIBHOCTH CyMMBI

17 @OyHKIMU JBYX TepeMeHHbIX. OCHOBHBIE HawuGonbmee u|2 2 | [1], [5] [2], 3],

noHATHs. YacTHbBIC IPOU3BO/IHBIE. 4 2 | HaUMEHbIIIee 3HAYCHHSI [4],
GbyHKIHH.

18 Huddepennman GyHKIUN 2-X MEepeMEHHBIX Y citoBHBIH 9KCTPEMYM. | 2 [1], [5]. [2], [3].
Okcrpemym  pynkuuu. HaumbGombmee wu | 4 2 | Meron MHOXHTEIEH 2 | [4],
HaMMEHbIIIee 3HaYCHUsT PYHKIIHH. Jlarpamka.

19 Kommuiekcupie umcna.  Apudmernyeckue 4 5 2 5 [1]1, [5]. [2], [3].
orepaIiy HaJl KOMIUICKCHBIMH YHCIaMHU. [4],
PYBEXHAS PABOTA 15

HUTOI'o 79 54 36 70




6. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

TpaaunuoHHble JIEKIUM W NpPaKTUYeckue (CeMHMHApPCKUe) 3aHATUA B  (dopme ¢
HCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHH.

Jleknusi-quajior — coaep>KaHue IOJAeTCs 4epe3 CEPUI0 BONPOCOB, HA KOTOPBIE CTYAEHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO€ JIEKLUU.

OnnaiiH-ceMMHAP — Pa3HOBHUJIHOCTH BeO-KOH(EpEeHIUH, MPOBEICHUE OHJIAWH-BCTpPEU WU
npe3eHTaunii yepe3 MHTepHET B peXuMe peaibHOTO BpeMeHH. Kaxaplii U3 y4aCTHUKOB HAXOJHUTCS
y CBOEr0 KOMIIbIOTEpa (CpeCTBa CBSI3M), a CBA3b MEXKIY HUMHU MojnepKuBaercs uepe3 VHTepHer
IIOCPEACTBOM 3arpyXaeMoro MpuIOKEeHHUs, YCTAHOBJIEHHOTO Ha KOMIBIOTEPE KaKJIOr0 y4aCTHHKA
(Zoom, Meet, Skype u ap.)

Buneoxondepennusi — ceanc BugeokoHpepenncssizu (BKC) — »3to TtexHomorus
MHTEPAKTUBHOI'O B3aMMOJEUCTBUSA JBYX M OoJjiee Y4aCTHHKOB 00pa3oBaTeNbHOTO Ipolecca it
oOMeHa nHpopManueil B pealbHOM PEXHME BPEMEHH.

TexHo0rUsl 3JIEKTPOHHOIO O0y4eHHs (peaqu3yeTcssi TMpU TMOMOIIM JIIEKTPOHHOMN
oOpazoBarenbHOil cpensl COI'Y mpu  wucnonb3oBanuu pecypcoB OBC, mnpu mnposeneHun
ABTOMATHU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

IIpumeyanus

— Bce Bubl yueOHO# paboThl MOTYT MIPOBOJUTHCS JUCTAHIIMOHHO HA OCHOBAHUH JIOKAJIBHBIX
HOPMAaTHUBHBIX aKTOB.

— B memsx peanmuzanuM UHAMBHAYAIBHOTO TMOAXOAa K OOYYEHHIO CTYACHTOB,
OCYIIECTBIISIIONINX ~ Y4EOHBI Tpomecc MO  WHIAMBHIYaTbHOH  TpPAaeKTOPHM B  paMKax
WHAUBUAYAILHOTO pabouero IjiaHa, u3y4yeHue TaHHOW TUCIUILIMHBI MOXKET OCYIIECTBISITHCS Yepe3
WH/IMBUIYyaJIbHBIE KOHCYJIBTAIlMA MPENoJaBaTessi O9HO, B Yachl KOHCYJbTAIMHA, O JIEKTPOHHOM
mo4re, a TaKke ¢ ucnonb3oBaHueM Webex, miardopmbl mucraniponHoro oodydenuss Moodle,
TUYHBIN KabuHET ctyaeHTa Ha caiite COI'Y, npyrux snementoB DUOC COT'Y.

7. Y4yeOHO-MeTOAHYeCKOe 00ecrieueHHe CAaMOCTOATeIbHO padoThI.

CamocrosiTenpbHass paboTa OOyYarOMIMXCS SBISIETCS OJHUM W3 BHJIOB YYE€OHBIX 3aHSTHH.
CamocrosiTenpHas paboTa MPOBOIUTCS C LIETBIO:

— CHCTEMATH3AllMH M 3aKPEIUICHUS IMOJTYYCHHBIX TCOPSTHUSCKUX 3HAHWHA W MPAKTHICCKUX
YMEHHI 00YJarOIIUXCS CTYJCHTOB;

— yrayOJIeHHs U paclIupeHus TEOPETUIECKUX 3HAHUH;

— (dopMmupoBaHHS YMEHUN WCIONB30BaTh HOPMATHUBHYIO, TIPaBOBYIO, CIIPABOYHYIO
JIOKYMEHTAIUIO U CHEeIMATIbHYIO TUTEPATYPY;

- (OpMHUPOBAHUS CAMOCTOSITEILHOCTH MBIIICHUS, CIIOCOOHOCTEH K CamMOpa3BUTHIO,
CaMOCOBEPIIIEHCTBOBAHHUIO M CaMOpPEaTH3aIIHH;

— pPa3BUTHS UCCIICIOBATCILCKAX YMEHUH.

CaMocTosiTenpHas padoTa 00yJaronuXxcss OCYIISCTBIIICTCS Ha MPOTSHKEHUN U3YUeHUsST BCei
JUCITUTUIMHBI B COOTBETCTBHUHU C YTBEPXKJACHHOH B Y4eOHOM IUIaHE TPYJOEMKOCTHIO (IUIsI OYHOU
dopmbl 00ydeHus: 58 4acoB) U COCTOUT U3:

- paboThl CTYIEHTOB C JIEKIIMOHHBIMA MaTepHallaMu, TIOMCKa M aHalu3a JIUTepaTypbl U
AIIEKTPOHHBIX UCTOYHUKOB MH(GOPMAIIUH TI0 33JaHHOU TEME;

- BBITIOJTHEHUS 3aJJaHui JIJIsl caMocTosTenbHOU paboTel B SUOC COI'Y;

- U3YYCHHS TEOPETUYECKOTO, MTPABOBOTO U CTATUCTUYECKOTO MaTepuaia IS MOATOTOBKU K
CEMHHAPCKHUM 3aHSATHUSIM;

- MOJITOTOBKH K YK3aMEHY.



Tembl u popMBbI BHEAYTUTOPHOM CAMOCTOSITEILHOM padOTHI, €€ TPYAO0EMKOCTh COJEPIKATCS B

paznene 5, Tabu. 5.1.

[To kaxmoif U3 TeM ISl CaMOCTOSTEIBHOIO W3YUEHUs, TMPUBEICHHBIX B pabodeii
porpamMme, CTyZICHTaM CJIeAyeT CHadaja IPOYUTATh PEKOMEHIOBAaHHYIO JUTEPATypy U MpU
HEOOXOJMMOCTH COCTAaBUTh KPATKH KOHCIEKT OCHOBHBIX TIOJOXKEHUH, TEPMHHOB,
CBEICHMIA, TPeOYIOIINX 3aIOMUHAHUS U SBJISIOUIMXCS OCHOBOIOJATAIOIIUMU B ATON TEMe.

[Ipy moAroToBKE 3aJaHUI MO CAMOCTOATENBbHOM pabdoTe CTyneHTaM HEeoO0XOAUMO
OpUEHTHUPOBATHCS HA KOHCIIEKTHI JIEKIINI, PEKOMEHIYEMYIO JIUTEPATYPY.

JInst pacmupeHuss 3HAHMM [0 JUCUMIUIMHE PEKOMEHIYETCs HCIOoNb30BaTh VHTEpHET-
pecypcesl:

IPOBOJUTH MOMCK B PA3IUYHBIX CHCTEMAaxX, TAKUX KaK OOIINE MOMCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CHelUaIbHbIC IOUCKOBBIE CHCTEMBbI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OneHouHblIe cpeacTBa I TEKYNIero KOHTPOJIsS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U

CoNoOARWNE

WRNNNNNNNNNNNNNRP R R RRRRR R R
COPNOTRWNEPOO®NOUIAWNEO

NMPOMEKYTOUYHOM ATTEeCTAIMM MO UTOraM OCBOEHMUSI
JUCHHUILINHDI.

Bonpocs! k 3x3aMeny

CepennHa oTpeska.

[Inomane TpeyrojbpHUKA.

[lepeBon NpSMOYTOIBHBIX KOOPJIMHAT B NOJSPHBIE KOOPIUHATHI U HA00OPOT.
[momaae MHOTOYTOJIbHHUKA.

[IpsiMast Ha MIIOCKOCTHU (TIOBTOPEHUE).

VYpaBHeHHE PSAMON € YIIIOBBIM KO3()PHUIIMEHTOM.

OO1u1ee ypaBHEHHE IPSIMOIA.

VYpaBHEHHUI NPAMOH, IPOXOIAIIEH Yepe3 TOUKY B 3aIaHHOM HaIlpaBJICHUU.
YpaBHeHHUI NIPAMOH, IPOXOIALLEH Yepe3 ABE TOYKHU.

PaccrosiHre OT TOUKH 10 PSMOIA.

VYcnosue napamieabHOCTH IPSIMBbIX.

YcnoBue neprneHauKyaspHOCTH IPSIMBbIX.

dopmyna yriia Mexay NpsSMbIMH.

YpaBHEHHE OKPYKHOCTH.

KaHnonunueckoe ypaBHEHUE IUIMIICA

Uccnenoanue ¢hopmbl duurica.

Kanonnueckoe ypaBHeHUE TUIIEPOOIIBI.

Uccnenoanue ¢hopmbl THIIEPOOITHI.

Kanonunueckoe ypaBHeHue mapaloIIbl.

Uccnenoanue dhopmbl mapabosl

Onpenenurenu 2-ro v 3-T0 MOPSIIKOB.

CBolicTBa M NPaBWJIA BBIYUCIICHUS ONPEIAEIUTENEH 2-TO U 3-TO MOPSAIKOB.
MuHOpHI 1 anreOpanyeckre J0MOTHEHHUS.

Brruncnenue onpenenuTens pa3iokeHUEM MO dJIeMEeHTaM psijia.
Brruucnienue onpeaenuTess 3aHyJIEHUEM JIEMEHTOB CTPOKH (CTONOIa).
[ToHsiTHE MaTpPHUILBI.

Buaer maTpuw.

JIuHeiiHbIe onepaly HaJl MaTpUIIaAMHU.

TpaHcnoHMpOBaHUE U YMHOXKEHHE MATpPHII.

CaolicTBa JIMHEHHBIX ONEpPALMi HAJl MAaTPULIAMHU.


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

31. CBoiicTBa MaTpHIl.

32.  OOpatHas MaTpuIia, CioCOObI €€ BEIYUCIICHHUS.

33.  Pemenne CJIAY meronom Kpamepa.

34.  Pemenue CJIAY meronom ["aycca. PemieHre MaTpU4HbBIX ypaBHEHUH (C HAXOXKACHUEM
oOparHoii matpuiibl). [ToHATHE TIpeena mociae10BaTeIbHOCTH.

35. CaoiicTBa npejesna nociae0BaTeIbHOCTH.

36.  Ilonarue 6eCKOHEYHO MaJbIX U OECKOHEUHO OOJIBIINX BETHYHH.

37.  Ilonarue QpyHKIUH.

38. OO6mactp onpezesieHusi, 00J1acTh 3HAYCHUH (YHKIIUH.

39.  IIpocreiimme HyHKIMOHATBHBIE 3aBUCHMOCTH.

40.  T'paduku OCHOBHBIX JI€MEHTAPHBIX (DYHKIIMH (TIOBTOPECHHE).

41. CriocoOsI 3a1anust (QYHKITUH.

42. OO6parnble QyHKIHH.

43.  SIBHO W HESIBHO 3aJaHHAst (PYHKIUS.
44, [Ipenen pyukimm.

45. CBoiicTBa npeesoB.

46.  PackpblTHe HEKOTOPBIX BH/I0B HEONPEAEICHHOCTEH.

47.  llepBblil 3aMedaTeIbHBINA IPEIEI.

48.  Yucno e (uucno Ditnepa). Bropoit 3ameuarenbHblii penes.

49.  TloHATue HENIPEPHIBHOCTH (PYHKIIUH.

50.  Krnaccuduxkamnus pa3pbIBoB (PyHKIIHH.

51.  T'opuzoHTanbHASA, BEPTUKAIbHAS M HAKJIOHHAS aCUMIITOTHI.

52. [TonsiTHE TPOU3BOTHOM.

53. @uU3NYECKUN U TEOMETPUYECKUI CMBICII IIPOU3BOIHOM.

54.  OcHoBHbIe npaBuia JUQQepeHIMpoBaHus (YMHOKEHUE Ha YUCIIO, CYMMBI).
55. OcHoBHble npaBuia nuddepeHupoBanus (IPOU3BEICHHS, YACTHOTO).
56.  Tabnuua npou3BOJHBIX.

57.  IlpousBoanas cioxxHoM pyHKuuu. [IpaBuio nemnouku.

58.  IIpou3BojHbIE BBICUIETO MOPSIKA, UX BHIUMCIEHUE.

59.  TIlpaBuo JlomuTas.

60.  MOHOTOHHOCTb U 3KCTPEMYM (DYHKIIMH: TOCTATOYHbIE YCIOBHUS.

61.  BemykmnocTs u neperu6 rpaduka GyHKIHHA: JOCTATOUHBIC YCIOBUSI.
62.  HccnenoBanue (pyHKIMU U IOCTpOEHUE rpaduka.

63. Juddepenmnuan nepBoro mopsiaka, CBOMCTBA.
64. Jluddepenunansl BoICIIETO MOPSIKA.

65.  Ilousatue nepBooOpa3HOW U HEONPEACTCHHOTO HHTETPAIA.

66.  CaoiicTBa HEONpeaEIEHHOTO HHTErpaa.

67. Tabnuira HeonpeAeIeHHBIX HHTETPAJIOB.

68.  BpluucineHue HHTETPaJIOB C MOMOIIbIO CBOMCTB U TaOIHIIBL.

69. IlpuBeneHue MHTErpaja K caMmoMy ceoe.

70.  BpluncieHHe HHTErPAJIOB METOJIOM 3aMEHbI IEPEMEHHOM U 3aHeCeHUs 0]
muddepenmmar.

71.  VHTerpupoBaHHe KBaJAPATHOTO TPEXUJieHA B 3HAMEHaTelNe APOoOU U 0T KOPHEM.

72.  Meroa HHTETPUPOBAHUS IO YACTSIM.

73.  VHTerpupoBaHHe UPPALMOHAIBHBIX (YHKIUI: METO paIlMOHATIN3AIIMU BBIPAKEHUS.

74.  TloHsATue onpeneaeHHOro HHTErpaia U ero CBOMCTBa. [ eoMeTpruuecKuil cMbICI

OTIpeIeIEHHOT0 HHTEerpaa.

75. ®opmyna Herorona-JIeiiOHua.

76.  Meroapl HHTETPUPOBAHHUSI 110 YACTSAM U 3aMEHBI IEPEMEHHOM JIJIs1 BEIYUCIICHUS

OTIpeIeNIEHHOr0 UHTEerpaa.

77.  T'eomerpuyeckue U pU3NUECKUE MPUIOKEHUS ONPEIACICHHOTO MHTETpaa.

78.  MexaHWYECKHIA CMBICH ONIPECICHHOTO HHTETpaIa.



79.
80.
81.
82.
83.
84.
85.
86.

OcHoBHbIe TIOHATHS AU depeHITNaTbLHBIX YPaBHECHUH.

VYpaBHeHus 1-ro nopsaka ¢ pa3fensomyuMUcs NEPEMEHHBIMHU.
OpHopoaHbie ypaBHEHUs 1-ro mopsaka.

JIuneiinble ypaBHeHHUs 1-To nopsaka.

JluneiHble ypaBHEHHsI 2-TO MOPSAKA C OCTOSHHBIMH KO3 uirenta
[Tousitue ®MII.

YacTtHble IPOU3BOJIHBIE.

[TonsTre monHoro nuddepenimana GyHKIUN.

IIpumepHBIe BONPOCHI 110 TEOPHH AJIsI PyOesKHBIX KOHTPOJIBbHBIX padoT

Cepenuna otpeska. [Inomanp TpeyroiabHuka. IlepeBoa npsMoyroiabHbIX KOOPAUHAT B
MOJIAPHBIE KOOPAMHATHI U HA00OPOT.

[Ipsimast Ha MJIOCKOCTH (TIOBTOPEHUE).

YpaBHeHHE MPsAMOIi ¢ yriioBbIM ko3 dumrentom. OOmiee ypaBHEHHE TPSIMO.
VYpaBHEHHUI NPAMOM, IPOXOAAIIEH YEPE3 TOUKY B 3aJaHHOM HaIIPaBIICHUU.
VYpaBHeHUII IPAMOH, IPOXOIALLIEH Yepe3 IBE TOUKHU.

PaccrosiHre oT TOUKH 10 IPSAMOIA.

YcnoBue napamieaIbHOCTH U NEPIEAUKYISIPHOCTH IPSIMBbIX.

Yros Mexay MpsSMBIMHU.

YpaBHEHHE OKPYKHOCTH.

Kanonuueckoe ypaBHEeHUE 3JUIMIICA

HccnenoBanue Gpopmbl AuICa.

Kanonuueckoe ypaBHeHuE runepOoJibl.

Kanonnueckoe ypaBHeHue mapaloJibl.

Onpenenurenu 2-To ¥ 3-T0 MOPSIIKOB.

CaolicTBa ¥ paBUjIa BIYUCIEHUS ONPEAEIUTENEN 2-T0 U 3-T0 MOPSIKOB.
MuHops! U anredpandyeckue T0NOTHEHHUS.

Brruncnenue onpenenurens pa3iokeHHEM 0 dJIEMEHTaM Psja.

Brruucnenue onpeaenurtens 3aHyJI€HUEM 3JIEMEHTOB CTPOKH (CTOJIONA).
ITonstre Matpunsl. Buas! matpun. JInHeliHbIE onepanuy Hal MaTPULIAMH.
TpancnoHupoBaHNe U YMHOXKEHHE MaTpPHIL.

OOpartHast MaTpHIa, CIIOCOOBI €€ BHIUMCIICHUS.

Pemenue CJIAY metomom Kpamepa.

Pemenne CJIAY meronom I"aycca.

Perrenre MaTpuyHBIX ypaBHEHHH (C HAXO0XKIEHUEM 00paTHON MaTpPHIIBI).
ITonarue Gpynkiuu. CriocoOs! 3a1aHus (QYHKIUH.

[TonsiTre HEeIBHOWM, OOpAaTHOM U CIIOKHOUN (PYHKITUH.

[Ipenen uncnoBoil MociIe10BaTENIBHOCTH.

[Ipenen pyukmu B 6eCKOHEYHOCTH U B TOUKe. OTHOCTOPOHHUE MPEEIBI.
JIBa 3ameyaTenbHbIX Mpeaea.

HenpepriBHocTh GyHKIIMN. HekoTopbie cBOHCTBA HEMPEPBIBHBIX (PYHKIIUH.
Touku pa3pbiBa QyHKIUH.

3aBUCUMOCTD MEX]ly HETIPEPHIBHOCTHIO U TU(HEepeHIIMPYEMOCTHIO QD YHKIUH.
Hexotopsie Teopemsl quddepeHInanbHOr0 HCUUCTCHHS.

[TepBoobpaznas pynkuusa. Heonpenenenusiit unterpan. CBoicTBa.

CriocoObl UHTETPUPOBAHUSI.

Omnpenenennpiii uHTErpan. dopmyna HproroHa-JIeiiOHuma. CBoWCTBAa ONMpenaeIeHHOTO
UHTErpana.

HecoOcTBeHHbBIE MHTETPAJIBL. |

@OyHKIMM JBYX NIepeMeHHbIX. OCHOBHBIE MOHATHUS. YacTHBIE TPOU3BOIHBIE.
Juddepennman GyHKIHIH 2-X TEPEMEHHBIX. DKCTpeMyM G YHKIHH 2-X TIEPEMECHHBIX.



BOITPOCHI K IMEPBOM PYBEXKHOW KOHTPOJIbHOM PABOTE
lcemecTp
PaccrosiHue Mexay 1ByMsl TOUKaMH.
Jenenue oTpe3ka B JaHHOM OTHOIIEHHUH.
VYpaBHeHue nuHuu. HekoTopele 351eMeHTapHbIe 3aauH.
YT110B0o# K03 (HUIIHEHT TPSMOH.
YpaBHEHHE MIPSIMOHA € YIIIOBBIM KO3 PUIIEHTOM
OO11ee ypaBHEHUE NPSIMOI.
VYron mexay AByMs IPSIMBIMHU.
VYcnoBue napajieibHOCTU U MEPIEHIUKYIISIPHOCTH MPSMBIX.
VYpaBHeHuE MPsAMOH, NPOXOIAILLIEH Yepe3 JAHHYIO TOUKY B JAHHOM HAIPaBIICHUH.
YpaBHeHUE NPSIMOM, TPOXOIALIEH YEPE3 JIBE JAHHBIE TOUKHU.
0. VYpaBHeHUE NpAMOil B OTpe3Kax.
OKpy>KHOCTb.
12. Dnmic.
13.  TunepOona
14.  Ilapabomna.

BOo~NoO~WNE

[
=

15. BekTopbl Ha MJIOCKOCTH U B TPOCTPAHCTBE.

16.  JInuna u HampaBlieHHE BeKTopa. Pa3noxeHune BekTopa mo 6asucy.
17.  CkanspHoe Npou3BeJCHUE BEKTOPOB

18. OCHOBHBIE CBEJICHUS O MaTpHUIIaX.

19.  Omepanuu HaJ MaTPUIIAMHU.

20.  Omnpenenureny KBaAPATHBIX MATPHII.

21.  CeoiicTBa onpenenuTenci.

22.  OOpatHas MaTpuIia.
23.  Panr marpuipl.

24.  Cucrembl M JIMHEHHBIX ypaBHEHUH C N MEepeMEHHBIMH.
25. ®opmynsl Kpamepa. Pemnienne cucreM JUHEHHBIX ypaBHEHHI ¢ IOMOIIbIO (HOpMyIl
Kpamepa

26.  Meroa oOpaTHOW MaTPHIIHI.
27.  Meron 'aycca.

BOITPOCHI K BTOPOM PYBEKHOM KOHTPOJIbHOM PABOTE
1 cemecTp

[TonsiTEe MHOXECTBA.

AOcoroTHas BETWYNHA IEUCTBUTENHHOTO unciia. OKpecTHOCTh TOUKH.
[Tonstue pynxuu. CriocoObl 3a1aHust (PYHKIUH.

[TonsiTve HEeABHOM, OOPAaTHOM M CIIOKHOW (PYHKITHH.

[Ipenen yncioBOM MOCIEI0BATEILHOCTH.

[Ipenen GyHkIu B 0ECKOHEYHOCTH U B TOUKE. OHOCTOPOHHHE MPEIEITHI.
beckoneyHo Manbie BEITMYHUHBI.

beckoHeuHo 6obIITE BETUINHBI.

OcCHOBHBIE TEOPEMBI O TIpeIeTax.

JIBa 3amedaTenbHBIX Mpeena.

HenpepsiBHOCTE yHKITUU. HekoTOphIe CBOWCTBA HEMPEPBIBHBIX (DYHKIIUH.
Touku pa3preiBa QyHKITHH.

Beruucnenue npenenos. PackpeiTrie HEONPEAEIEHHOCTEN.

3agauu, TPUBOJAILINE K TOHATHUIO TPOM3BOAHON. OnipeenieHrue Mpou3BOIHOM.
3aBUCHMOCTB MEX]Ty HETIPEPHIBHOCTHIO U U (HEepeHIHPYEMOCThIO (DYHKITUH.
Cxema BpIYMCIICHHS TPOM3BOHON. OCHOBHBIE MpaBmiia qudpepeHnpoBaHus.

HoOoo~NoOarwNE
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0.
. OyHKIIUH IBYX NepeMeHHbIX. OCHOBHBIE ITOHATHS.
12.
13.
14.
15.

17. TlpowusBomHasi HESIBHOM, OOPaTHOW U CIOKHOM ()YHKITUA.

18. TlpowusBoaHbIe BHICIINX MOPAAKOB. [Ipon3BOIHAS CTENEHHO-TIOKA3aTeIbHON (DYHKIINH.
19. DKOHOMHYECKHI CMBICT IPOU3BOAHON. DIACTUYHOCTD (PYHKITUH.

20. Hexoropsie TeopeMbl UG PepeHIINaTEHOTO HCUUCTCHHS.

21. TIlpaswio Jlonurars.

22. YcioBue MOCTOSHCTBA, BO3pACTaHUS U YObIBaHUS (DYHKITUH.

23. DkctpemyM (yuknuu. Hanbombinee n HauMeHbIee 3HaYCHUS () YHKITHH.

24. BBIIyKJIOCTh U BOTHYTOCTh Tpaduka GpyHkuu. Touku neperuda.

25.  AcuMnTOTHI KPUBOM.

26. Tlonsarue nudpdepennumana pynkuuu. [lonsrue o nupdepennumanax BHICIINX TOPSIKOB.

BOITPOCHI IEPBOM PYBEKHOM KOHTPOJbHOM PABOTHI
2 cemecTp

[TepBooOpasnas ¢pynkuus. Heonpenenennsiit naTerpan. CBoicTaa.

WHTerpanbl OCHOBHBIX 3JIEMEHTapHBIX (PYHKIIUH.

CriocoObI HHTETPUPOBAHUSI.

WHTerpupoBaHue pautoHaIbHbIX alreOpanyeckux GyHKIUH.

WHTerpupoBanie HEKOTOPBIX TPUTOHOMETPUICCKUX (DYHKITHIA

3amaya o IUIOIIAJU KPUBOJMHEWHOM Tpaneuuu. OnpeneiacHue ONpeneIeHHOro UHTerpaa.
I'eomMeTpudeCKnd CMBICII.

Brruncnenue onpenenennoro unterpana. ®opmysna Herotona-JleiiOnuna.

CBolicTBa onpeeeHHOro HHTEerpasa.

3amMeHa nepeMeHHON M (hopMysia HHTETPUPOBAHUS 110 YACTSIM B ONPE/IETIEHHOM MHTErpase.

. Berumncnenue mionianen miockux Guryp.
. Beruncnenue o0beMOB Teja BpaleHus..
. JlUIMHA TyTH KpUBOM.

BOIIPOCHI BTOPOM PYBEXXKHOM KOHTPOJIbHOM PABOTHI
2 cemecTp

Huddepennmansable ypaBHEHUs 2-T0 MOPsIJIKA, JOMYCKAIOUINE TOHUKEHUE CTETIEHH.
Jlunelinble onHOpOJHBIE AU(QepeHInaTbHbIe YPaBHEHUSI 2-T0 MOPSJIKAa C MOCTOSHHBIMU
KO3 UIIMEHTaMH.

Jlunelinble HeoAHOPOAHBIE AU depeHIInanbHble ypaBHEHUs 2-TO TOPsIIKa C MOCTOSTHHBIMU
KO3 UIIHEeHTaMH.

Yucnossle panpl. OcHOBHBIE NOHATHA. CXOIMMOCTD psija.

HexkoTopble CBOMCTBA YHCIOBBIX PSAIOB.

Heo0xoauMmplii mpu3HaK CXOAMMOCTH psijia. ['apMOHHUYECKUH psi.

JloctaTouHble MPU3HAKU CXOJUMOCTH PSIIOB C MOJIOXKHUTEIbHBIMU YICHAMHU.
3HaKOUYEPEYIOIIUECS PSIABI.

3HaKONIEPEMEHHBIE PS/IbI.

CreneHHbIE psAbL.

YacTHble MPOU3BOJIHEIE.

Huddepennman GyHkmum 2-X NepeMEHHBIX.
OKcTpeMyM (DyHKITHH.

HawnGospiiee 1 HanMeHbIIIee 3HaYeHUsI (PYHKITUH.



BUJIETBI K O9K3AMEHY 1 cemectp

CeBepo-OceTuHckuii rocyjapcTBeHHbIN yHuBepcuteT umenu K.JI.Xeraryposa
JucuurumHa mamemamuxa

®DakynbTeT XUMHUU, OMOJIOTHH U OMOTEXHOIOTHH

Kypc 1

Buier Nel
1. PaccrostHue Mexay 1ByMsl TOUKaMH Ha MIIOCKOCTH.
2. Touku sxcTpemyma. MIHTEpBaIbl MOHOTOHHOCTH.

0 1
2 3
3. Haiitu npoussenenue matpury, A=|1 0 ,B 2[ L OJ
3 2
2
4. Haiitu npenein: Iimw;
-l X°+X—-2
3aB. kadenpoii anredOpbl U aHATH3a H.A.lxxycoeBa

Ceepo-OceruHckuii rocynapcTBeHHbll yHuBepcutet numenu K.JI.Xeraryposa
JlucuumnuHa mamemamuxa
®DakynbTET XUMHUH, OUOJIOTHH U OMOTEXHOJIOTUH
Kype 1
Buaer Ne2

1. JleneHue OTpE3KOB B TaHHOM OTHOILICHUHU.
2. CBolicTBa HEONPEIEIEHHOTO HHTETPAIA.

3. YHpOCTI/ITB 1 BbIYUCIIUTL OIIPEACIIUTECIIb

2 -1 3
A=|1 4 1
-1 2 0

4. HaiiTi HanGonblree ¥ HAUMEHbIIee 3HaYeHUs GYHKIMK Y = 3X — X° —1Ha oTpesKke [— 2;4]

3aB. kadenpoii anreOpsl U aHATN3a H.A.lxycoeBa

BUJIETBI K DK3AMEHY 2 cemectp
CeBepo-OceTuHcKkuii rocyjapcTBeHHbIN yHuBepcureT nmenu K.JI.Xeraryposa
Juctyumumuba mamemamuxa
@DakynbTeT XUMUH, OMOIOTUN ¥ OMOTEXHOJIOTHH
Kypc 1
buaer Nel

5. TlepooGpasuas pyukuus. Heonpenenenusiit uaterpan. CBoiCTBa.



6. 3Hako4YepexyIOIIUECs PSIIbL.

1
7. BblumciInuTE ONpPENEICHHbIA HHTErPaI I(ezx + e3x)dx
0

3aB. kadeapoii anreOpel U aHATN3a H.A.lxxycoeBa

CeBepo-OceTuHckuii rocyjapcTBeHHbIN yHuBepcuteT umenu K.JI.Xeraryposa
JlMcuunianHa Mamemamuxa
®akynpTeT XUMHH, OMOIOTUH U OMOTEXHOIOTUH
Kypc 1,cneyuanvHocme xumus
buier Ne2

5. CrocoObl UHTETPUPOBAHUSI.
6. CaoiicTBa HeOIpeIeIEHHOTO HHTETPaa.

T

2
7. Bpluucnute onpeaeneHHbIA HHTETpall Isin 2xdx
T

3
3aB. kadenpoii anredOpbl U aHATH3a H.A.lxxycoeBa



IIpumepHbIe 3aJaHKs A/ KOHTPOJIBHBIX pa6oT

KonTtpouabnas pa6ora Nel.

AHaJIUTHYECKAS TeOMeTPHS.
Bapuanr 1.

1. Jlns mpsMoil Ha IUIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBIMHCATH 3HAYCHHE
yriaoBoro kodddumnuenra. CocTaBUTh ypaBHEHUE NPSIMOM, MapaUICTLHOW TaHHOW M TPOXOISIIEH
yepe3 Touky A. Haiitu yrinoBoit koadduiueHT npsaMbIX, MepHEeHAUKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TIPSIMOM, TEPHEHAMKYJISAPHON JMaHHOW M Mpoxojsiieil uepe3 Touky B. 3amucarsb
ypaBHeHue npsimoii (AB):

4x -2y —5=0, A(1;-2), B(3;7)

2. J_IaHBI BEPUIMHBI TPCYT'OJIbHHUKA C KOOPpJAWHATAMMU:
(115)1 (-2a-3) u (53 1)
Haiitu YpaBHCHUA BbBICOTHI 1 MEAHWAHBI 9TOT'0 TPEYI'OJIbHUKA.

3. Jlns npsiMbIX:

x—2y+5=0mu

5v—3y+1=0

OTIPENIeNIUTh UX B3aUMHOE PacroIOKeHue.

Bapuanr 2.

1. JIns mpsMoil Ha TUIOCKOCTH, 3aJaHHON OOIIMM YypaBHEHHEM, BBHIMHCATh 3HAYCHHE
yrioBoro koddduimenta. CocTaBUTh ypaBHEHUE MPSMOM, MapalIeIbHON JaHHOW U MPOXO/ISIIeH
yepe3 Touky A. Haiitu yrioBoit koadduIueHT NpsaMbIX, MePHEeHAUKYISIPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TPSIMOM, TEPHEHAMKYISIPHON JaHHOW M MpOXOoJsiiedl uepe3 Touky B. 3amucarts
ypaBHeHHe TpsMoii (AB):

4x+2y+5=0, A(-1;2), B(3;5)

2. I[aHBI BCPIIHHBI TPCYTOJIbHUKA C KOOPAWHATAMM:
(21-2)1 (3a_1) a (37 0)
Haiitu YpaBHCHUA BBICOTBI U MCAUAHBI 3TOI'0 TPCYT'OJIbHUKA.

3. st npsMBIX:

2x+3y+3=0 u

2x—-1y+0=0

OINPEAEINTD UX B3aMMHOE PacIoJIOKEHNUE.

KonTtpoabnas pabora Ne2.

DJieMeHTHI JIUHEIHOH anredpbl.



Bapwuanr 1.

1. Boruuciuthb onpeaenuTesb:

= = B
S =l
=T S =
[ T =

2. Pemuth cucremy ypaBHeHuil metogom Kpamepa, ['aycca u MaTpuuHbIM METO/IOM:

2)(1 — Xy —X3 = 4
3% +4Xy —2X3 =11
3X; —2Xy +4x3 =11

Bapuanr 2.

1. Beruuciuth onpeaenuTesb:

1
o © w w

1 2 4
-1 0 4
-1 -2 4
1 -2 0
2. Petiuth cuctemy ypaBHeHui MetosjoM Kpamepa, 'aycca 1 MaTpUYHBIM METOIOM:

2X1+X2 — X3 =5
X1+ 2X9 —2X3 =4
— 2% + X9 + X3 =—3

KonTpoubnas padora Ne3.

BBeaenue B anaiaus.

Bapuanr 1.

72X _ 53X
Mel. lim .
x-0 2X — arctg3x



cos? x 1

M2, lim——.
H% Insinx

J11+2x -3

MNe3, lim—MM—.
X—4 \/;_2

Ne4.

Bapuanr 2.

M. lim

(x> +3x+2)?

x—>-1 X3

N2, lim x-1
.1+ cos3x

No3. ||mf
x>r SIN° 7X

3Xx —2X
. —e
Ned. lim

+2x%2—x-2

x—02arcsinX —sinx

Bapuanr 1.

Brraucants Tpou3BOIHYIO

2
Nel. y:ti—gx.

Ne2. y =log,(In* x).

4
Me3. 'y =(cosx)® .

fim (x® —2x-1(x+1)
x>1  x*+4x2 -5

KonTtpouabnas pa6ora Ne4.

JuddepeHunanbHOEe HCHUCTEHHE

Ne4. y =arctg(¥x +2).

Nos. y =X - 3305 %

2 +arcsinx - x°

Ne6. Y =

V1+x3

Bapuanr 2.

Brruncnuts Ipou3BOAHYIO

MNel. y =ctg®x - arctg®x.



_ COS2X + X
3x

Ne3. y = (In3x)2esinx,

Ned. Yy =R/x+x% +1.

NoS. y _ 4—55in3x.

Ne6. ¥y =tg5x - (1+ arcsin x).



KonTpoabHas padora NeS.
HNHuTerpajbHoe HcYHMCICHHUE.
Bapuanr 1.

Haittu unrerpansr:

1. '1+In(x_1)dx. 2. [ x*arctgx dx.
’ x—1
- x3 41 X3 +6%x% +13x+9
3. | — dx. 4. 3 dx
T X% X T (x+1)(x+2)
5x —x3 +4x% +8 . dx
5. 3 dx. 6. | > .
: X" —8 XA/ XS+ x—=1
2 =3
“sIin° X * 4+ CcoSs X
9. jsinzxcos“xdx. 10. jcos2 xsin® xdx.

11. Beraucinurs miomanab (I)I/Il"ypbl, OrpaHquHHOﬁ JINHUSIMHU, 3aJaHHBIMH YPABHCHUSIMU:
=+e’ -1, x=0, y=In2.

Bapuanr 2

Hailitu nHTErpabL:

-4arctgx — X _3x
1. dx. 2. [(4=3x)e" dx.
S 1+ x? I( )
- IX+12 3x+1
3. dx. 4, dx
T (x=1)(3x+1) I(x+3)2 (x—5)
- 4%x% —5X+9 d N I
"(x2—4x+13)(x+1) «/2+x 2
=3
7. 'Smsxdx. 8. jcosxcosZSde.
’ cos® X
9. jwdx. 10. j
sin x sin? xcos* x

11. Beraucnute miomaab GUrypbl, OrpaHu4eHHON JIMHUSME, 3aJaHHBIMH YPaBHEHUSAMHU:

y=xv9—-x?, y=0, 0<x<3.



9. YueOHO-MeTOAHYECKOE M MH(POPMALIMOHHOE 00ecniedyeHne TUCHHIIHHBI (MOIYJIsl)

CnucoK peKOMeH1yeMOi JIUTepaTypbl

a) OcHoBHas1 JIMTepaTypa

1. Hemumosuu b. II., KyapsBues B. A. Kparkuii kypc Bbicmiell marematuku.— M.:
Actpens, 2007.

2. Beicmast MaTemartuka a1 skonoMuctoB : yueonuk / H.III. Kpemep, B.A. IlyTtko,

N.M. Tpumun, M.H. @puaman ; pea. H.ILL. Kpemep. — 3-e u3a. — Mocksa : FOuuTh, 2020. — 482
c. : rpad. — (3o50TOM POHT POCCUICKUX YICOHMKOB). — PeXuM TOCTyIa: MO MOAIMUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nata oopamenus: 29.11.2020). —
ISBN 978-5-238-00991-9. — TekcT: 2JIeKTPOHHBIH.

3. Munopckuii B.I1. CoopHuK 3a1a4 1o Beicieii matemaruke. M.: Hayka, 2008.

4. OOumii xypc Bbicmield mareMaTuku Ui 3koHomuctoB. Iloxg pen. B.M. EpmaxoBa. M.:
NH®PA-M. 2008.

5. lunaueB B.C. Bricmas maremaruka. M3ganue mecroe. M.: Bricias mkoia, 2006.

6. ITucemennsiit JI. T. KoncnekT sekiuu 1o Beiciieit marematuke. — M.: Afipuc-tipecc, 2007

7. .bypoB, A.H. Jlunelinas anrebpa U aHAIMUTHYECKAs] TeOMETpHs : ydeOHoe mocooue : [16+] /
A.H. Bypos, O.I'. Cocuuna. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIN TEXHUYECKUM
ynupepcuter, 2020. - 186 c¢. — Pexum  jgoctyma: 1O  MOJNUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=228751 (nata oopamenus: 29.11.2020). —
TekcT : 3NeKTPOHHBIN.

8. nbun B. A., CagoBanunii B. A., Cernor b. X. MaremaTtndeckwnii ananu3 B 2 4. - M.: FOpair.
2019. 324 c. https://www.biblio-online.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-
kniga-1-437203

0) JlonoJiHUTEeIbHAA JTUTEPaTypa

1. Caposunuas Y. B., ®omenko T. H. MaTeMaTHUeCKHii aHAIM3. IPEAET M HENPEPLIBHOCTE
byHkmu 01HON nepemennoi - M.: FOpaiit. 2019. 115 c. https://www.biblio-
online.ru/viewer/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-
441132

2. IlotanoB A. I1. MaremaTnueckuii ananus .JudQepeHnmaibHoe U HHTETPAITbHOE HCUYHCICHUE
byHKIMi 0aHON nepemennoii - M.: FOpaiit. 2019. 256 c. https://www.biblio-
online.ru/viewer/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-
odnoy-peremennoy-v-2-ch-chast-1-433687

3. llankun A. C. 3agauu 1o BBICHIEH MaTeMaTHUKe, TEOPUU BEPOSTHOCTEU, MAaTEMATHUYECKOM
CTaTUCTUKE, MaT. IPOTPaMMHUPOBAHUIO ¢ pemeHusImMu. — M.: Boicmas mikouna, 2005.

4. JluxonetoB B.I1., Mankesuu W.I1. PykoBoJACTBO K pemieHuro 3a1a4 Mo BeICHIeH MaTeMaTuke. /
MuHnck, 1969 1.

5. AHanuTH4eckas reoMeTpHs U JMHEeHHas anredpa : yueOHO-MeToIu4ecKoe mocooue / cocT.
A.B. Mengenes. — Kemeposo: KemepoBckuii rocynapctBennbslii yausepcurtet, 2020. — 111 c. —
PexxuM focryna: 1o moanucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=232773 (nata obpamenus: 29.11.2020). —
Teker: DIeKTPOHHBIN.

6. Yerommn, A.Il. Jluneiinas anreOpa u aHAIUTUYECKAst TEOMETPHs : yaeOHOe ocooue /

A.I1. Yeronun ; FOxHbI# henepanbubii yauBepcutet. — PoctoB-Ha-JlonHy : FOkHBIi
dbenepanbubiii yausepcuret, 2020. — 149 c. — Pexxum goctymna: 1o noamnucke. —



https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=228751
https://www.biblio-online.ru/book/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-437203
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-437203
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-v-2-ch-chast-1-v-2-kn-kniga-1-437203
https://www.biblio-online.ru/book/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/book/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-predel-i-nepreryvnost-funkcii-odnoy-peremennoy-441132
https://www.biblio-online.ru/book/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/book/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://www.biblio-online.ru/viewer/matematicheskiy-analiz-differencialnoe-i-integralnoe-ischislenie-funkciy-odnoy-peremennoy-v-2-ch-chast-1-433687
https://biblioclub.ru/index.php?page=book&id=232773

URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nara ob6pamenus: 29.11.2020). —
bubmuorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 2IeKTpOHHBIH.

B) UHTEepHET-pecypchbl

— DBC «Hayunas anextponHnas 6ubimoreka eLibrary.ruy (http://www.elibrary.ru);
— DBC «Yuusepcurerckas oubnmmoreka onLine» (http://www.biblioclub.ru);
— 9BC «Opaiit» (http://www.urait.ru/);
— YHuuBepcanbHas 6a3a qanasix «MIBUCy (htpps:/eivis.ru/);
— UC «HanuonanbHasaaekTponnas oudmuorexa (HOB)»(https://rusneb.ru/).

10. MaTepI/IaJIbHO-TeXHI/I‘leCKOG OCHAIICHHUE TUCHUIIJINHDBI

Y4eOHble ayIMTOPHUH VISl NPOBEACHNUS 3aHATHI JIEKIIMOHHOT0 THIIA, CEMMHAPCKOI0 TUIIA,
rPYNNOBBIX H HHAUBHIYAJIbHBIX KOHCYJIbTALMI, TEKYIIEr0 KOHTPOJISI U NPOMEKYTOYHOM
aTTecTallMi, a TAKKe CAMOCTOSATEIbHOI padoThl 00y4YalOIMXCs: [TPENOoJaBaTeIbCKUM CTOJI,
CTYJI, CTOJIBI U CTYJbs JUId oOyuaromuxcs, kadeapa, KiaccHas J0CKa.

Oo6opynoBanue: MutepaktuBHast qocka Smart Board — 1 mit.; Pa6ovas crannus RU Ergo Home
123/ Keyboard USB/mouse optical USB/400 W 17 — 1 mrr. IIpoeKIIHOHHOE MYTbTUMETHIHHOE
obopyoBanue (MyIbTHMETUHHBIN TpoekTop Optoma Dx 327 ¢ mOTOI0YHBIM KpEIICHHEM-
kponmreitn Kromax PROJETOR-10 qist mpoektopoB 3 cr. Hakiion; Dxpan DINON Manual
180x180 MW- 1 mit. ¢ mporpaMMHBIM 0O€CIieYeHHEM, BBIX0/I0M B ceTh VIHTEpHET U 1OCTYIIOM B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny COI'Y

[Tporpammuoe obecneuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WIinRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (Beccpounoe I10);
[TporpamMmmHOe obecriedeHue uis peakTHpoBaHus xuMuueckux opmyn Isis Draw (beccpounoe
I10); KoncynpranT itoc; CrucreMa Moucka TEKCTOBBIX 3aUMCTBOBaHHMM «AHTUIUIaruat.BY3»;
[Tporpamma anss OBM «bank BompocoB uis KOHTpoisi 3HaHuii»; ['apant; Cisco Webex;
JIEMOHCTpAIIMOHHBIE U y4eOHO-HATJISAHbIE TOCOOUS (BUIEOTIPE3ECHTALIMS).

Poccuiickas ®enepanus, 362025, Pecniybninka CeBepnast Ocetust —AnaHus,

ropoxa Bnanukaska3s,

ynuna Batytuna, nom 44-46,

yueOHbIl kopmyc Ne 7, ayn. Ne 606.

JlaGopaTopun: KOMNBIOTEPHBIE KJIACCHI /1JIs1 MPOBEAEHUS TEKYIEero KOHTPOJIS U
MPOMEKYTOUYHOM ATTEeCTAIMM, a TAK:Ke CAMOCTOATEIHLHOMH PadoThI 00y4aAIOIIMXCS:
IPENoIaBaTeILCKUIM CTOJ, CTYJI, CTOJIBI M CTYJIbS s 0Oydarommxcs, kadeapa, KinaccHas JOCKa.
Ob6opynoBanue: KoMmbrOTEpHI 17151 KOMITBIOTEPHOTO KJIacca B KOMITJIEKTE - C POTPaMMHBIM
o0ecrieyeHrneM, BBIXO/I0M B CeTh IHTEpHET U JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
obpazoBarenbhyto cpeny COI'Y; uctounuku 6ecriepeOOMHOr0 MUTaHus, [ppon, KOMMYyTaTOp s


https://biblioclub.ru/index.php?page=book&id=445132
http://www.elibrary.ru/
http://www.biblioclub.ru/
http://www.urait.ru/
about:blank
https://rusneb.ru/

kimacca D-Link DGS-10240, natepaktuBHas nocka 78 (1702070/15112/11344/2+ npoekTop
Beno MX503.

[Iporpammuoe obecrieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip; WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google
Chrome; Kaspersky Free; Cucrema tectupoBanus Sunrav WEB Class (beccpounoe I10);
[TporpammMHoe obecrieuenue Asl pefakTupoBanus xumuueckux Gopmyn Isis Draw (beccpounoe
I10); KoncynpranT mitoc; CucremMa MOMCKa TEKCTOBBIX 3aMMCTBOBAaHMHA «AHTHIUIaruat BY3y;
[Tporpamma s DBM «baHk BompocoB misi KOHTpoids 3HaHui»; [apant; Cisco Webex;
JEMOHCTPALIMOHHBIE U y4eOHO-HATIsAHbIE TOCOOUS (BUICOMPE3CHTALIHS).

Poccuiickas @enepauust, 362025, Pecniyonuka CeBepHast Ocerus —Ananus,

ropon Bnanukaskas,

yinuia Batyruna, nom 44-46, yue6usiii kopiyc Ne 7, ayn. Ne 614.

Bubjauorexa, B TOM Yuc/Ie YUTAIbHBIN 3aJ1: CTOJBI U CTYJbs Ul 00yJaroIuxcs,
KOMITHIOTEPHI B KOMIUIEKTE - C IPOTPAMMHBIM 00€CTIeueHHEM, BBIXOZIOM B ceTh HTepHeT 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POpPMaLMOHHO-00pa3oBarenbHyto cpeny COI'Y
[Iporpammuoe obecnieuenue: Microsoft Windows 7 Professional; Microsoft Office Standard
2016; 7-zip;

WInRAR; Adobe Acrobat Reader; STDU Viewer; Mozilla Firefox; Google Chrome; Kaspersky
Free; KoncynbranT mwitoc; Iapant; Cisco Webex;

ObC"YHnuBepcurerckas oudmmorexka ONLINE" https://biblioclub.ru

OBbC «KoncynpranT ctynentay»  http://www.studentlibrary.ru

3BC «tOpaiit» www.biblio-online.ru

Poccuiickas ®enepanus, 362025, Pecniyonuka CeepHast Ocetus —Ananus,

ropoa Bnannukaska3s,

yiuna Leperenn/Barytuna, oM 16/19, yuebnslii kopmyc Ne 6.

11. JIucT 00HOBJICHHSA/AKTYAIM3ALUHA

Pabouas nporpamma

pAaccmMompena, NPU3Hana akmyaibHoU U ymeepicoeHa Ha 3acelaHuu Kadeapsl anreopbl U
ananm3a (mpotokoa Ne 6 ot 16.03.2023 1.);

0000pena coBeToM (pakynbTeTa MaTeMAaTUKH U KOMIBIOTEPHBIX HayK (MpoTokoa Ne 5 or
24.04.2023 1.);


https://biblioclub.ru/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank

