[loKyMeHT noanMcaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue: MUHUCTEPCTBO HA
(®WO: Makyes BaneHTuH AHaTonbeBuY

[lomkHoCTb: 3amecTuTens aupekTopa no yyebHoli pabote
[ata nognucanus: 05.07.20 Eﬂ?E?f?gP}/OFO TOCYAApCTB
YHUKaNbHbIN nporpaMM%@P@#@WHH’I «MoCKOBCKHii Iq

KU 1 BbICIIero obpasoBanus Poccuiickoit ®epepauiu
MBITUILMHCKIH rmian
PHHOTO OFOZPKETHOr0 06pa30BaTeIbHOTO YUPEXK/eHVs BBICIIIETO

Cy[,apCTBEHHBIN TeXHUUeckuil yHuBepcuTeT uMeHy H. O. baymana

a0887579b7e63594¢87851bc1bb030c7 c4482fal(narwon

a/bHBIN MCCIIeloBaTebCKUN YHUBEPCUTET)»

(M® MI'TY um. H.3. Baymana)

3ame€THTeNb JUPEKTOPA

. baymana
MaKyeB B.A.

Mf9>> mas 2023 .

dakynbreT K «Kocmuueckuti hakyabTeT»

Kadeznpa K6 «Briciiiasi MaTeMaTrKa U (pH3UKa»

PABOYAS ITPOI'PAMMA JUCIIUILINHBI

ABTOD IPOrpaMMBI:

MaremaTuka

[Munos H.B., goueHT (K.H.), KaHAUJAT (PU3MKO-MaTeMaTUueCKUX Hayk, AOLeHT, shipov@bmstu.ru



YTBep)kJeHa Ha 3acejaHUU Kadepbl «Bbiciiasi MaTeMaTHKa U pU3MKa»
ITpotokon Ne 6 3acenanus Kagepbl «K6» ot 11.04.2023 1.

[MlesnsikoBa A.A

Hauanbauk Otzena o6pa3oBaTeibHBIX POrPaMM 7 ,
and -

Pabouas rmporpamma oobpeHa Ha 2024/2025 yueOHbIM rof.
[Tporokon Ne 8 3acenanus kadeapsl «K6» ot 09.04.2024 1.
JIuct nepeyTBep>xeHUs pabouei MporpamMMbl JUCLIUIIIMHBI / TIPAKTHKU.



MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit depepannu
MBITUIIMHCKUT huiTran
deaepanbHOro TOCYIaPCTBEHHOTO OI0PKETHOTO 00pa30BaTEIHLHOTO YUPEKICHHUS BBICIIIETO
o0OpazoBanus «MOCKOBCKHH rOCYJapCTBEHHBIN TEXHUYECKUM YHUBepcuTeT nMenn H.D. baymana
(HaLlMOHAJIbHBIN UCCIIEN0BATEIbCKUI YHUBEPCUTET)»
(MI'TY um. H.O. baymana)

CormnacoBano

3amecTuTeNnb IUpEKTOpa

1o yueOHoi padboTe

M® MITY wum. H.D.
baymana

Makyes B.A.
«_» 202 r.

@akynbrer «Kocmuueckuii pakynprer»

Kadenpa K6 «Bricmas maTemaruka u pu3uka

PABOYASA ITPOI'PAMMA JUCHUITJIMHBI
«MaTteMaTHKa»

U1 HarpaByieHu# (ypoBeHb OakaaBpuaTa):
05.03.06 Dxonorus u nmpupoonoias3oBanue, 35.03.01 JlecHoe neno

ABTOp nporpaMmsI:
[umos H.B., k.¢.-M.H., nonieHT, nshipov@mgul.ac.ru



ABTOp MPOrpamMMBI:
ITunos H.B.

Peniensent:
Koponbrkos A.B.

YTBepxkaeHa Ha 3acenanuu kadeapsl K6 «Bpiciias matematuka u Gpusnka

[TpoTokon Ne OT « » 202 1.

3aBeyronuii kadenpoit K6

[Tonemyk O.M.

Jlekan ¢akynbreTa «DaKyIbTeT JECHOTO XO3SHCTBA, JECOMPOMBIIIICHHBIX TEXHOJIOTUN M CaI0BO-
IIaPKOBOT'O CTPOUTENIBCTBA»

BbrixoBckuiit M.A.

CormacoBaHo:

Hauansauk Otaena o6pa3zoBaTeinbHBIX IPOrpaMM

leBnsakoB A.A.




OT'JIABJIEHUE

OraasJienune

[Tnanupyemble pe3yiabTaThl 00yUeHUs MO JUCHUILIUHE (MOAYIIIO), COOTHECEHHBIE C TNIAHUPYEMBIMU

pe3yJIbTaTaMu OCBOEHUS 00PA30BATCITEHOM ITPOTPAMMBI .......eeuvrerureenireereenseesseeseeeseenseesseesseesseensns 4
MecTo AUCHUIUTUHBI B CTPYKTYPE 00Pa30BATCIIEHOMN MPOTPAMMBL.......c..veevierieenreeniresseeseeesseensresnseens 6
OOBEM IVICIIUTIITHHBL ... oo eeeeeeeeeeeeeeeeeteeaeeaeeeeseeeseeaaanaeseseeeseaeennaaaeseeesenaennnnaeseeesenaennnaaeseeeeeenennnaaeseees 7

ConeprxkaHue TUCIUILIMHBI, CTPYKTYPUPOBAHHOE TI0O MOYJISIM YICOHOW JUCIUTIIMHBI C YKa3aHUEM
OTBEJICHHOTO HAa HUX KOJMYECTBA aKaJeMHUYECKHUX WIIH aCTPOHOMHUYECKUX YAaCOB U BUJOB YUCOHBIX
BAHSITIH - eeeeeeee e et e e et e e e et e e e e e e e e et e e e e e e e e s e e e e e s e e e eneseeaan s e eea s e eeanaseeeanereeeanaraeennereennnaeeeennaananes 8

Y4eOHo-MeToIuYECKOe 00eCTIeYeHIE CAMOCTOATEIBHOU PAOOTHI CTYICHTOB «...cevveenerernreeieeeneeenenes 14

@DOH/T OIIEHOYHBIX CPEJCTB ISl MPOBEICHUS TEKYIIEr0 KOHTPOJISI U POMEKYTOYHOM aTTeCTalluN
CTYJICHTOB T10 JIHCIIVITIIIHHE ....c.uvveeeurteenuuteenutteesuueeeauteeenueeesasseeeasaeeensteesasaeeeasteesaseeeaaseeenaeeesanneesanseesaneees 15

[lepedeHpb yueOHOM TUTEPATYPHI U TOTIOTHATEIIBHBIX MaTEPUAIOB, HEOOXOIMMBIX JJIsi OCBOCHUS
TUVICTITITIIIZIHIB «..evvvvveeeeeeeeeenseeeeeeeeeeeessanenaeseseeessaannnnaessseeesesanansaeseseeesesnnnnnnesesesesssnnanesesesesssnnnnnnseees 16

[lepedyenn pecypcoB CETH HHTEPHET, PEKOMEHIyEMbIX JIJIsi CAMOCTOSITEIbHOM pabOThI IIPH
OCBOCHMM JTHCIIMTIIIHHDBI .....uvveeutteenutteenutteenusteenuseeesuseeenaeeesasteeeasteeasaeesaseeeeaseeesaseeeaaseeenaseeenaseesanseesaneees 17

Mertoauyeckue ykazaHus Ul CTYAEHTOB I10 OCBOCHUIO JUCHUILIUHBL. .......coveeverureniiereenreieeneennenne 18

HepequL I/IH(l)OpMaIII/IOHHI)IX TeXHOHOFHfI, HCITOJIB3YCMbBIX IMPU U3YUCHUHN JUCHUIIIMHBI, BKIIHOYasd
nepeyeHb MporpaMMHOro obecredeHust, UH(OOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM U
TMPOPECCUOHATBHBIX 03 JTAHHBIX ..c..uvveeureeerereeenureeaeseeasseessseessseesseeenseessseesssseesssessssseesssseesssseesnnes 20

Onucanue MaTepuaIbHO-TEXHUYECKON 0a3bl, HEOOXOUMOM I U3YUEHUS TUCIUTIIUHEL. ............ 21



1. INTAHUPYEMBIE PE3YJIBTATbBI OBYUYEHUSA 11O JAUCHUIIJIMHE (MOAYJI1O),
COOTHECEHHBIE C IUVIAHUPYEMbBIMHU PE3YJIIBTATAMHU OCBOEHUSA
OBPA30OBATEJIbHON ITPOTPAMMBI

Hacrosimmast paboyasi mporpaMMa JUCHUIUIMHBI YCTAHABIMBAET TPeOOBaHUS K 3HAHUSIM U
YMEHHUSM CTYJEHTA, a TAKKE ONPEACIIICT COACP)KaHUE U BUABI yUCOHBIX 3aHATUH U OTYETHOCTH.

[Tporpamma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEJIPHO yCTaHaBIMBaeMbIMU 0Opa3zoBatenbHbiMU cTangapTamu (CYOC 3++) mo
HaIpaBJICHUSIM  TOJATOTOBKH (ypoBeHb OakayiaBpuaTa): 05.03.06 «IKoJorus u
npupoponoib3zoBanue», 35.03.01 «Jlecnoe nenoy;

* OCHOBHBIMH MTPOPECCHOHATBHBIMU 00Pa30BaTEILHBIMU ITPOTrPAMMAaMU 10 HAMIPABICHUSIM
noaroroku 05.03.06 «3kosorus v npupoaonoib3oBanue», 35.03.01 «JlecHoe nenoy;

* YueOnpiMu tutanamMu MI'TY um. H.O. baymana no nanpasienusim noarorosku 05.03.06
«DKOJIOTUA U MPUPOI0TI0JIb30BaHueEY, 35.03.01 «JlecHoe nenoy.

[lpy  ocBOeHMHM  JAUCUMIUIMHBI  IUIaHUpYyeTcst  (OpMUpPOBaHME  KOMIIETEHIIHH,
npenycmorpeHabix OIIOII Ha ocnoBe CYOC 3++ mno HampasinenusMm noarotosku 05.03.06
«DKOJIOTHsl ¥ Ipupoaononb3oBanue», 35.03.01 «JlecHoe neno» (ypoBeHb OakajaBpuaTa)

Ko komMneTeHiun Dopm
110 CYOC 3++ PMYJIMPOBKA KOMIETEHIIMHU
Ob6menpodeccnoHabHble KOMIIETEHIIUN COOCTBEHHbIE

Crioco6eH pemnrath THIOBBIE 3312491 MPO(HECCHOHATEHON

OIIKC-1 JIEATEIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTUYECKHX

(35.03.01) U €CTECTBEHHBIX HayK C IPUMEHEHHEM HH(OPMALIMOHHO-
KOMMYHHKAITMOHHBIX (ITM(POBBIX) TEXHOJIOTUI
Cnoco0eH npuMeHsATh 6a30Bble 3HaHUS B 00J1acTU (PyHAAMEHTATbHBIX

OIIKC-1 pa3zenoB HayK O 3eMJie, eCTECTBEHHO-HAyYHOTO M MaTeMaTH4YeCKOTO

(05.03.06) IIMKJIOB TIPU PEIICHUH 33/1a4 B 00J1aCTH SKOJIOTUU U
MPUPOIONOIB30BaAHUS

Jlnis kKaTeropuii «3HaTh, yMETh, BIAJIETh) IUIAHUPYETCA IOCTUKEHUE PE3YIbTaTOB 00yUeHHs
(PO), BHOCAHIIMX Ha COOTBETCTBYIOLIMX YPOBHSX BKJIaA B (OpMHUpPOBaAHHE KOMIIETECHIIUH,
IIPEyCMOTPEHHBIX OCHOBHOM MpodeccroHalbHON 00pa3oBaTebHON MporpaMMoii (Tadum. 1).



Tabauna 1. UHaukaTopsl JOCTHKEHUS] KOMIIETEHLIUU

1

2

3

Komnerennus: xkox mo CYOC
3++, popmyaupoBka

Nuauxkaropsl

®opMBbI 1 MeTOIbI 00y4eHHUs1, CIOCOOCTBYIOIINE
(popMHPOBAHHIO M PA3BUTHIO KOMIIETEHIIUH

OIIKC-1

(35.03.01)

Crioco0eH periarh TUITOBBIC
33729 PoQeCcCUOHATBHOM
JEeSTeIbHOCTH Ha OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKHUX M €CTECTBEHHBIX
HaYK C IPUMEHCHUEM
MH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX (IIU(PPOBBIX)
TEXHOJIOTHI

3HATDH

- OCHOBHBIC ITOHATHA, 3aKOHBI 1 METO/IbI
MAaTeMaTUYCCKUX U CCTCCTBCHHLIX HAYK, HGO6XOI[I/IMBIC
JJIs1 pCHICHUA TUIIOBBIX HpO(bCCCI/IOHaJ'IBHBIX 3aJa4
YMETDb

- UCIIOJIb30BAaTh OCHOBHBIC MAaTEMAaTHYCCKHUE U
CCTCCTBCHHOHAYYHLIC IPHUEMBI pCHICHUS TUIIOBBIX
Hpoq)eCCHOHaHLHBIX 3aJa4

Jlekuuu

CemuHapwbl

CamocrosiTesibHas padoTa

AKTHBHbIE 1 HHTEPAKTUBHBbIE (POPMBI (METOIBI)
0o0yueHus:

o0Cy KJIeHUE MPAKTUYECKUX MPUMEPOB Ha JICKLIUAX U
CEeMHUHapax

OIIKC-1

(05.03.06)

CniocoOeH npuMeHSTh 0a30BbIC
3HaHUS B 00JacTH
(byHIaMEHTAJIBHBIX Pa3/IeJIOB HAYK
o0 3emiie, €ECTECTBEHHO-HAYYHOIO U
MaTEeMaTHYeCKOTO IIUKIIOB MPU
pelieHnu 3aaa4 B 00JacTH
AKOJIOTMH Y TIPUPOIOTIONH30BAHUS

3HATDH

- pyHmameHTaTBHBIC Pa3Aeiibl MATEMATUKH, (PU3HKH,
XUMHH B HEOOXOIMMOM 00beMe JIs1 OCBOCHUS
(UBHUYECKUX, XHMUUECKUX U OMOJIOTMYECKIX OCHOB
YMETb

- ACIIOJIB30BATh 3HAHUS M0 MaTeMaTUKe, GU3HKE, XUMHUHI
U 1151 00paboTKK HMH(pOPMALMK U aHAIN3a JaHHBIX 110
9KOJIOTHH W TIPUPOIOTIOTH30BAHUIO

BJIAIETH

- METOJIaMU MAaTEMAaTUYECKON U CTATUCTUYECKON
00paboTKH AaHHBIX, (PU3UYECKUMHU CIIOCOOaMu
BO3/ICHCTBUS Ha OMOJIOTHYECKHE 0OBEKTHI, PUUKO-
XUMHYECKUMHU U OMOJIOTMYECKUMHU METOJaMH aHaTN3a

Jlekuun

CemuHapbl

CamocrosiTesibHas padora

AKTHBHbIE M HHTePAKTHBHbIE GOopMBbI (METO/AbI)
o0yueHus:

o0cCy’KJIeHUE MPAKTUYECKUX MPUMEPOB Ha JIEKLIUAX U
ceMHHapax




2. MECTO /JUMCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

JucuuruimHa BXoaut B 010k b1 «/lucummmmasl (Mogynm)» o0pa3oBaTebHBIX TPOrpaMM
OakanaBpuata mo HampasieHusM 05.03.06 «3Okomorus u mnpupomonois3oBanuey, 35.03.01
«JlecHoe nenoy.

W3yyenne AMCUMITIMHBI TpEANOJaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEAYIOIIUX
JUCITUIUIAH Y4eOHOTO TUTaHa!

- Maremaruka (IIKOJIBHBINA KYpC);

OcBoeHne JaHHON JAWUCHHUILTMHBI HEOOXOIUMO KaK MPEIIIeCTBYIONIEE U CIASAYIOMIHNX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

- Oxonomuka (05.03.06);

- 'eonesus (35.03.01).

OcBoenne y4eOHON NUCIUILTMHBI CBSI3aHO C (POPMHUPOBAHUEM KOMIETEHIUH C y4eTOM
matpuil komrierennnii OITOIT qyist Hanpasyiennii (ypoBeHs OakanaBpuata): 05.03.06 Dkomorus u
npupoonoiaszoBanue, 35.03.01 Jlecnoe neno .



3. OBBbEM JUCIIAIIJIMHBbI

OO6mwmit 00beM TUCIMIUIMHBI COCTABIIAET 6 3a4ETHBIX €AMHMUI] (3.€.), 216 akageMUIeCKux
4acoB (162 aCTPOHOMHUYECKUX yaca). B TOM qucIIe:
1 cemectp — 2 3.¢. (72 ak.u.), 2 cemectp — 4 3.¢. (144 ak.4.).

Ta6auna 2. O0péM TUCIMIUTUHEI 10 BHJIaM YUEOHBIX 3aHATHH (B aKaJJEMUYECKHIX 9acax)

O0bem no cemecTpam, aKaj. 4.
. KosauyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHoii padoThI
Bcero AMCIUILINHBI
1 2

O0beM AUCIHILTUHBI 216 72 144
AyautopHasi padora* 90 36 54
Jlexuuu (JI) 36 18 18
Cemunapsl (C) 54 18 36
CamocrositesbHas padora (CP) 126 36 90
Hpopa?OTKa y4ueOHOro Marepuaia 45 295 295
JeKUUH
[loaroroBka K ceMUHapam 6.75 2.25 4.5
IToaroroBka K KOHTPOJILHOMN paboTe 12 6 6
Brinonnenue pacueTHo-rpapuueckon 45 13 7
paboThI
[ToaroroBka K 3K3aMeHy 30 0 30
Jlpyrue Bupl caMOCTOSITENIbHOM padoTel | 27.75 7.5 20.25
Bua npoMekyTo4HOI aTTecTAMHA 3auér 9K3aMeH

*B TOM 4HCIe, B POpMe MPAKTHIECKOM MOATOTOBKH



4. COJEPXKAHUE JUCIHUIJINHBI, CTPYKTYPUPOBAHHOE 11O MOAYJSAM YYEBHOW JUCHUILIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKUX NJIN ACTPOHOMHNYECKHUX YACOB U BUJIOB YYEBHbBIX

3AHATUIA
Tadauua 3. ConepkaHue IUCHUILUIUHbBI
Buabl 3ansaTuii*, yacel Komnerenuuu, Texkymuii KOHTPOJIb Pe3yJbTATOB 00y4eHHUs
3aKpeInJeHHbIC 3a BaJjibl
Ne n/m Tema (Ha3BaHHMe) MoOaY.IA e
( ) y J C JIP Cp | Temoii (koxmo CYOC Cpox Dopmbl (Mun/
3++) (nene.n) MaKe)
1 cemecTp
Kontponsnas pabdora 18/30
1 Jluneiinas anrebpa 6 6 0 10 | OIIKC-1 5 Ne 1
HUTOI'O: 18/30
PacuetHo-Tpaduueckas
’ BexTopHas anreOpa u aHanuTHYECKAS 6 6 0 12 OIKC-1 1 paGota Ne | 18/30
reoMeTpHsI
HUTOI'O: 18/30
Kourponsnast pabora 12720
T Ne 2
npdepeHraILHOE HCUNUCTICHIE )
: ($yHKUH 0HOH mepeMeHHOH 6 6 0 14 OIIKC-1 18 PacuerHo-rpaduaeckas 1220
pabota Ne 2
HUTOI'O: 24/40
HUTOT O 3a cemecTp 18 18 0 36 - - - 60/100
2 cemecTp
KoHnTtponbHas paboTa 6/10
" o . Ne 3
HTErpaJibHOe UCYUCIICHUE (DYHKIHMIA i
4 OJTHOIT epeMEHHOM 8 14 0 23 | OIIKC-1 7 PacueTHo-rpaduyeckas 6/10
pabora Ne 3
HUTOrO: 12/20
KoHTtpousHas pabota
5 OOBIKHOBEHHBIE AN PepeHIIaTbHbIC 4 g 0 13 | onkc-1 11 No 4 12/20
ypaBHEHUSI
HUTOIO: 12/20
PacuerHo-Tpaduueckas
6 OcHOBHBIE TIOHATHA TEOPHI 6 14 0 24 | omKC-1 18 paGota Ne 4 18/30
BEPOSITHOCTEH
HUTOI'O: 18/30




7 DK3aMeH

30

18/30

HUTOI'O 3a cemecTp

18

36

90

60/100

*B TOM uHcle, B (popMe MPAKTUUECKOW TTOATOTOBKH




Conep:kanue TUCHUILUIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (MOIYJIsiM)

Ne,
wn HaumeHnoBanue Moay.isi, conep:kanmue Yacwl
1 Jluneiinas aaredpa
Jlekuuu 6
Marpuipl. Onepaiuu ¢ Matpuiiamu. CBONCTBA ONepaliiii ¢ MaTpUIlaMH.

1.1 | Onpenenurenu. MUHOpPHI U anreOpandecKue JOMOJTHEHUS YJIEMEHTOB 2
onpeaenutens. CBONCTBA ONPEICTUTENCH.

12 Enunnuunas u obparnas marpunsl. Pemenune CJIAY metonom Kpamepa. )

) Pemenne CJIAY MaTpuyHBIM CIOCOOOM.

1.3 | Pemenue CJIAY meronom ["aycca. 2
CeMuHapmbl 6
Matpuusl. Onepanuu ¢ MaTpuriaMmu. CBONCTBA orepalyii ¢ MaTpULIAMHU.

C1.1 | Ompenenutenu. MUHOPBI U anredpanyecKue AOMOTHEHUS YIEMEHTOB 2
onpezaenutens. CBolcTBa oNpeaeauTeIeH.
Cl2 Enunuunas u obpatHas matpuinsl. Pemenune CJIAY meronom Kpamepa. ’
Pemienne CJIAY maTpuyuHbIM CIOCOOOM.
C1.3 | Pemenue CJIAY metonom I'aycca 2
CamocrosiTesibHasi padoTa 10
CP1.1 | IIpopaboTka yueOHOTO MaTepuaa JEKIHK 0.75
CP1.2 | IToaroroBka K cEeMUHapam 0.75
CP1.3 | [loaroToBka K KOHTPOJIBHOM paboTe 3
CP1.4 | Ipyrue BUIbI CAMOCTOSITEILHON pabOThI 5.5
2 BexkTopHas ajiredpa M aHAJMTHYECKAsi reOMeTpHs
Jleknumu 6
HevictBusg ¢ Bektopamu. [Ipoekiinst BEKTOpa Ha 3aJaHHOE HAIPaBJIEHUE.

2.1 | basuc Ha nuockocTy U B IpocTpaHCcTBe. CKaISIpHOE, BEKTOPHOE U 2
CMelIaHHOe npousseaeHus. Mx cBorcrTaa.

YpaBHEHUS NPAMBIX JUHUN HA IUIOCKOCTH (B MPOCTPAHCTBE), UX

2.2 | pa3HOBUAHOCTH U CBOMCTBA. Y paBHEHUS INIOCKOCTU. PaccTosHNE OT TOUKH 2
J10 IIJIOCKOCTH.

2.3 | KanoHnyeckue ypaBHEHHUsI 3JUIMIICA, TUIIEPOOIIBI M Tapadoibl. 2
CemuHapsbl 6
HevictBusg ¢ Bekropamu. [Ipoekinst BEKTOpa Ha 3aJJaHHOE HAPaBJIECHHUE.

C2.1 | ba3uc Ha I0CKOCTH U B NIpocTpaHcTBe. CKaNsSIpHOE, BEKTOPHOE U 2
CMelIaHHoOe npousBeaeHus. Mx cBorcTaa.
VYpaBHeHUs PSMBIX JIMHUN Ha MJIOCKOCTHU (B MPOCTPAHCTBE), UX
C2.2 | pa3HOBUIHOCTH U CBOMCTBA. Y paBHEHMsI IIJIOCKOCTU. PaccTosiHue OT TOUKn 2
JI0 MIJIOCKOCTH.
C2.3 | KanoHMuecKue ypaBHEHHsI SJUTUIICA, TUIIEPOOJIIbI M TapaloJIbl. 2
CamocTrosiTeibHasi padoTa 12
CP2.1 | IIpopabGoTka yueOHOTO MaTepuaa JeKIun 0.75
CP2.2 | [loarotoBka K ceMHHapam 0.75
CP2.3 | BoinosHeHHe pacueTHO-TpadruuecKoi paboThl 9
CP2.4 | Ipyrue BUibl CAMOCTOSATENbHOM paboThI 1.5

3 JuddepennuaibHoe HcHUCIeHHe PYHKIUI OHOM NTepeMeHHOH

Jlekuuu 6

10




3.1

[Ipenen yncnoBoil mocneaoBaTeNbHOCTH. TeopeMbl 0 mpeaenax. Yucio e.
Kpurepunii Kommm. Teopema bonpriano-Beliepmrpacca. @yHKus ogHoM
nepemenHoi. [Ipenen pyHkmu B ToUKe cieBa u cipasa. [Ipenen pyHkmum
B Touke. HenpepriBHOCTE GyHKIMM B TOuKe. Kitaccudukanus Touex
paspeiBa. HenpepbIiBHOCTH (yHKIIMH Ha MPOMEXKYTKe. Teopema
BeliepmTpacca. DKBUBaJICHTHBIE OECKOHEUHO MaJIbIe.

3.2

[IpowsBognass ¢ynkmuu. IlpaBuna muddepenuupoBanus. Tabmmia
IIPOU3BOAHBIX. ['€OMETPHUYECKUN CMBICH IIPOU3BOJHOM. YpaBHeHue
KacaTeJIbHON U HOpMaJIU K (DYHKLIHH.

[TpousBonHas obpatHoil pynkuu. [IponsBonHas GpyHKIMH, 3aJaHHOM
napaMeTpUYecKu M HesABHO 3aaHHON GpyHkuuu. Auddepenunan, ero
CBOWCTBA, reOMeTpUIecKuid cMbIci. [IponsBoanbie u auddepeHnmans
BBICUIMX MOPSJIKOB.

33

Teopemsr @epma, Posus, Jlarpanska. IIpasuno Jlonurans. @opmyia
Tetinopa. MOHOTOHHOCTb. Y CJTIOBUSI MOHOTOHHOCTH (DyHKIIUH.
Heo0xoauMeie 1 10CTaTOYHBIE YCIOBHS SKCTpeMyMa (DyHKITHH.
BhInyKJIOCTh M TOUKH nepernda QyHKIMH. ACUMOTOTHI.

CemuHapsbl

C3.1

Teopemsl 0 npenenax. Yucno e. Kpurepuit Komm. Teopema bosbriano-
Beiiepmirpacca. @ynkuus ogHoi nepeMenHoi. [Ipenen pyHkiuu B Touke
ciesa u crpasa. [Ipexen pynkuuu B Touke. HenpepsIBHOCTD (DYyHKIIMH B
touke. Knaccudukanus Touek pa3poiBa. HempepbslBHOCTh (GYHKIIMH Ha
npomexyTke. Teopema Beiiepmtpacca. DOKBHBaJICHTHbIE OECKOHEYHO
MaJble.

C3.2

[TpaBuia nuddepennmpoBanus. Tadnuma npon3BoaHBIX. ['eoMeTpruecKkuii
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTeJbHOM U HOPMAIH K (PyHKIMH.
[TpousBonHas oopatHoit pyHkmu. [IponsBomHas GpyHKIMH, 3aJaHHOMI
napaMeTpUYecKu M HessBHO 3aaHHol GpyHkuuu. Auddepenunan, ero
CBOWCTBA, reoMeTpuIecKuii cMbIci. [IponsBoanbie u auddepennnans
BBICUIMX MOPSJIKOB.

C33

Teopemsr @epma, Posuis, Jlarpanxka. IIpasuno Jlonurans. @opmyia
Teiinopa. MOHOTOHHOCTb. Y CJIOBHSI MOHOTOHHOCTH (DYHKIIUH.
HeoOxonuMeble 1 JOCTaTOYHBIE YCIOBUS SKCTpEMyMa (QYHKITHH.
BhINyKJI0CTh ¥ TOYKHU nepernda GyHKIMU. ACUMOTOTHI.

CamocrosiTesibHasi padoTa

14

CP3.1

[TpopaboTka yuebHOro MaTepuania JeKIun

0.75

CP3.2

IToaroroBka Kk ceMHHapam

0.75

CP3.3

[ToaroroBka K KOHTPOJIBHOU paboTe

CP3.4

Beinonuenne pacueTHo-rpaduyeckoil paboTsl

CP3.5

Jpyrue BUbI caMOCTOSITENIbHON pabOThI

0.5

HNHuTerpajbHoe ucuncjieHue GyHKIMA 0OIHOM NepeMeHHOM

Jleknuu

4.1

Heonpenen€uuprit mHTETpaN U €ro cBoicTBa. Tabmuiia HeonmpeneaEHHbBIX
MHTETPAJIOB. 3aMEHa IEPEMEHHON U MHTETPUPOBAHUE T10 YACTSAM B
HEOIIpeeIEHHOM UHTErpaJle.

4.2

PasnosxeHne npaBUIbHON paliioHAIbHOM ApoOU Ha MPOCTEUIINE, UX
MHTErpupoBaHue. TpUroHOMETPUUECKUE HHTETPAJIBIL.

4.3

OmnpeneneHHblil HHTETpa, ero cBoiictBa. ®opmyna Hetotona-Jlelt6Hua.
3aMeHa NEPEMEHHOM.

4.4

Beruucnenue IvHbI 1yTH, IUIOMIA1ed KPUBOJIMHEWHBIX TPANleIuN 1
00BEMOB TeJl BpallleHusl.

CemuHapbI

14

C4.1

Heomnpenenéuusiii uHTErpai u ero cBoiictea. Tabnuia HeonpeaeIEHHBIX
WHTErPAJIOB.
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3aMeHa NepeMEeHHOM 1 UHTErPUPOBAHUE MO YACTSIM B HEOIPEAEIEHHOM

CC124_ uHTerpaie. Pa3noxeHne npaBUIbHON PallMOHAIBHOM Ipodu Ha 6
) MPOCTEUIIINE, UX UHTETpUpOBaHKe. TpUrOHOMETPUYECKUE HHTETPAIbI.
C4.5- | OnpeneneHublii uHTErpad, ero coictea. @opmyna Hetotona-Jleiitbnumna. 4
C4.6 | 3ameHa nepeMEeHHON U MHTETPUPOBAHME MO YACTSIM.
Ca.7 Berurcnenue JyMHbL AyTH, III0MAAEH KPUBOJIUHENHBIX Tpaeuui 1 2
) 00BEMOB TeJI BpaLECHUSI.
CamocrosiTesibHasi padoTa 23
CP4.1 | IIpopaboTka yueOHOr0 MaTepuaa JICKIHi 1
CP4.2 | IToaroroBka K cEeMUHapam 1.75
CP4.3 | IloaroroBka K KOHTPOJIbHOM pabote 3
CP4.4 | BeimonHeHne pacueTHO-rpadudecKor paboThI 12
CP4.5 | Ipyrue BUIBI CAMOCTOSITEIIBHON pabOThI 5.25
5 OO0bIKHOBeHHbIE TH(PepeHnATbHbIE YPABHEHUSA
Jleknuu 4
3amaua Ko, Obmee n yactTHoe perieHue nudhepeHImaibHOTo
YpaBHEHHUS [IEPBOTO MOPAJIKA, CYLIECTBOBAHUE U €JUHCTBEHHOCTh
51 |peuweHns. Juddepennnanbabie ypaBHEHUS IEPBOTO MOPSAIKA C ’
pa3eNsIoIUMHUCS TIEPEMEHHBIMU, OJHOPOIHbIE ypaBHEHUs. JInHeliHoe
muddepeHranpHOe ypaBHeHHE TiepBoro nopsaka. Juddepenmanbabie
yYpaBHEHHsI IEPBOTO MOPSIKA B MOJHBIX AU dhepeHuanax.
Jluneitnble ogqHOpoAHbIe MU depeHIaTbHbIE YPAaBHEHUS BTOPOTO
(BBICIIIETO) MTOPSAKA C TOCTOSTHHBIMU K0d(h(pHiimeHTaMu, ux cCBOMCTBA.
59 Ob1ee pemieHne. XapakTepuctuieckoe ypaBHenue. Ciiydan KOMITIEKCHBIX )
' ¥ KpaTHBIX KOpHEH. JInHeliHbie HeoqHOpoAHbIe ] epeHIrnanbHbIe
YpaBHEHHUS BTOPOTO MOPSAKA C MOCTOSHHBIMU KO3 PUIIEHTaMu ¢ TpaBoit
yacThio BUAA Qn(x)exp(ax).
CemuHapsbl 8
JuddepennmranbHble ypaBHEHUS IEPBOTO MOPSAJIKA C Pa3AESIOIIIMUCS
C5.1 | nepemenHbiMu. OHOpOAHBIE TU(GEepeHIMaIbHbIE YPaBHEHHS IEPBOTO 2
OPSJKA.
Jluneiinoe nuddepeHnmanb-HOe ypaBHEHHE MTEPBOTO MOPSIIKA.
C5.2 | IuddepennmanbHble ypaBHEHUS IEPBOrO MOPsIIKA B TOJIHBIX 2
JuddepeHimanax.
Jlunelinble oHOPOAHBIE AU(PepeHInanbHbIe YPaBHEHHS BTOPOTO
(BBICIIET0) MOPAJKA C IOCTOSTHHBIMU KO (GUIIMEHTAMU, UX CBOMCTBA.
C5.3 | OGuee pemenue. Xapakrepuctuueckoe ypaBHeHue. Cirydan KOMIUIEKCHBIX 2
U KpaTHbIX KOopHe. JInHeliHble HeoqHOPOAHBIE U(depeHIInaIbHbIe
ypaBHEHMsI BTOPOTo MOpsiiKa, o0Iee perieHue.
Jluneitnble HeOqHOPOIHBIE MU DepeHIIaTbHbIE YPaBHEHUS BTOPOTO
C5.4 | mopsaaka c MOCTOSIHHBIMHM KO3 PHUIIMEHTaMH C TPaBOX YacThiO BHJIA 2
Qn(x)exp(ox).
CamocrosiTenbHast padoTa 13
CP5.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 0.5
CP5.2 | [loarotoBka K ceMUHapam 1
CP5.3 | [loaroToBKa K KOHTPOJIBHOM paboTe 3
CP5.4 | Ipyrue BUJbI CAMOCTOSITENILHON pabOThI 8.5
6 OcHOBHBIC IOHATHS TEOPHH BEPOSITHOCTEH
Jleknumu 6
BeposTHOCTHOE TPOCTPAHCTBO C KOHEYHBIM YHCIOM UCX010B. CBOMCTBA
6.1 | BeposTHOCTEH cOOBITHIA. MCTIOIB30BaHME 3JIEMEHTOB KOMOMHATOPHUKH TSI 2

BBIYNCJICHHS BEPOATHOCTEN. Y CIIOBHAsI BEPOSTHOCTh. TeopeMa yMHOKEHUS
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BeposiTHOocTel. HezaBucumpie coObiTHs. DopMyIia MOTHON BEPOSATHOCTH.
®opmyna belieca. JIokanbHas U uHTErpangbHas TeopeMsl Myaspa-Jlamaca.

CiyyaliHble BEJIMYMHBI. 3aKOH pacipeAesieHUus TUCKPETHOM CITydailHON
Benn4YUHbL. QyHKINS paclpencsIeHUs] BEPOATHOCTEN MJIs HENIPEPbIBHOU

6.2 | ciyuaiiHoit BenuumHbBL. [[TOTHOCTB pacpeneseHus: BEpOsITHOCTEH. 2
MaremaTtnueckoe 0OXHuAaHue u aucriepcus. bBuHoMuanbHOE pacnpeenenue,
pacnpezenenue Ilyaccona.

6.3 [TokazarenbHOE, paBHOMEPHOE U HOPMAJIbHOE paclpeaesieHusl, uxX >
YHCJIOBBIE XaPAKTEPUCTHUKHU.

CemuHapbI 14
C6.1 BeposiTHOCTHOE ITPOCTPAHCTBO C KOHEYHBIM YHMCIIOM UCX010B. CBOCTBa )
BEpPOSTHOCTEH cOOBbITHI. HecoBMEeCTHBIC COOBITHS.
C6.2 Hcnonb30BaHue 371€MEHTOB KOMOWHATOPUKH ISl BEIYMCIICHUS 5
BEPOATHOCTEH.
VYcnoBHas BEpOATHOCTh. Teopema YMHOKEHUs BEPOSTHOCTEN.
C6.3 | HezaBucumsbie coObitrsi. Dopmyiia monHoi BepositTHocTH. Dopmyia 2
beiteca. JlokanpHas u nHTErpaibHas reopeMmbl Myaspa-Jlamaca.
CiyyaiiHble BeIMYMHBI. 3aKOH paclpeeieHus: JUCKPETHOM Cily4ailHOM
C6.4 | BenuuuHbl. MaTemaTHueckoe oXKuaaHue u aucnepcus. bunomuanbHoe 2
pacnpezenenue, pacupenenenue [lyaccona.
Crnyualinple BenurHbl. @YHKIUS pacipeieleHus BEPOSITHOCTEH JIst
C6.5 | HenpepbIBHOM CilyyallHOM Benn4uHbL. [110THOCTE pacnpeneneHus 2
BEPOATHOCTEN. MaTeMaTHYECKOE 0KUIAHUE U TUCTIEPCUS
C6.6 [TokxazarenbHOE, paBHOMEPHOE PacIpPEIEICHHUS], UX YUCIOBbIE )
XapaKTePUCTHKHU.
C6.7 | HopmanbHOeE pacnpeeneHue, €ro YucioBbIe XapaKTePUCTUKH. 2
CamocrosiTesibHasi padoTa 24
CP6.1 | [IpopaboTka yueOHOTO MaTepraia JEKIHi 0.75
CP6.2 | [loaroroBka K ceMHMHapam 1.75
CP6.3 | BolnosiHeHue pacueTHO-rpapuueckoi paboThl 15
CP6.4 | Ipyrue BUJbl CAMOCTOSITEIILHON pabOThI 6.5
7 OK3aMeH 30
CP7.1 | [ToarotoBka K 3K3aMeHYy 30
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S.

YYEBHO-METOIUYECKOE OBECIIEYEHHE CAMOCTOSTEJBHOM
PABOTBI CTYJIEHTOB

CamocrosTenpHas pa60Ta CTYACHTOB IO AWCHHUILIIMHE obecneunBaeTcs CIICOAYyIOIUMHU y‘IC6HO-
MCTOAUYCCKUMU MATCpUATIAMMU:

1.
2.

5.

PaGouas mporpamma IUCHUTIINHBL.

VYyebnas nurepaTypa U JOMOJHUTEIbHBIE MaTepuaisl [Paznen 7 Paboueld mporpamMmsl guc-
LUMIUIMHBI .

[lepeuens pecypcoB HHPOPMALTMOHHO-TEIEKOMMYHUKaMOHHOU cetn « HTepueT» [Paznen 8
Paboueit mporpaMMbl JUCITUTIIIMHBI].

Metoanyeckue ykazaHHs JJ1sl 00y4aroLIiXcsl 10 OCBOSHHIO TucHUIUIMHEI [Pa3nen 9 Paboueit
MIPOrpaMMbl JUCIHUILIMHEI |, 00€CTIeYBAIOLINE CAMOCTOSTENBHYIO pabOTy CTyIEHTA MIPH MO~
TOTOBKE K yUeOHBIM 3aHSATHIM, BBIITOJTHEHUN JIOMALITHUX paboT, TOATOTOBKE K KOHTPOJIEHBIM
MEpONPUSITHUAM U aTTECTALUSIM.

KommnekT uHAuBHIyaabHbIX 3a1aHUM.

CTyneHThl MONyYaroT MAOCTYN K YKa3aHHBIM MaTepuaiaM HayuHas C TEePBOrO 3aHATHUS IO
nucuuiuinie, B coorserctBuu ¢ OITOIL.
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6. ®OHJ OHEHOYHBIX CPEACTB VIS IPOBEAEHUSI TEKYIIEI'O KOHTPOJIA
N IMPOMEXYTOYHOU ATTECTAIIMU CTYJAEHTOB 110 JTUCHUIIJIMHE

®on onneHouHBIX cpeacTB (POC) 11 mpoBeIeHHsI TEKYIIIETO KOHTPOJISI U POMEKYTOYHOM
aTTeCTallMy OOYYaroIIMXCs MO AMCUUIUIMHE Oazupyercs Ha MepeyHe KOMIIETEHIMH C yKa3aHueM
3TanoB UX (GOPMUPOBAHUS B MpPOIIECCE OCBOCHMs 0O0pa3oBareinbHOU mporpammel (pazgen 1). ®OC
obecrieynBaeT  OOBEKTUBHBIM  KOHTPOJb  JOCTIDKEHHS  BCEX  pe3yJbTaToB  OOydYeHHs,
3arIaHUPOBAHHBIX JJIS1 IUCUUTUIHHBI.

@OC Bxmoyaer B ceosi:

— TIepeyeHb KOMIIETEHIIMHA C YKa3aHHEM OJTaloB UX (OPMHUPOBAHUS B IPOLIECCE OCBOCHUS
00pa3oBaTeNbHON IPOTPAMMBI;

— OIHWCaHue IMOKa3aTellied M KPUTEPUEB OLEHUBAHUS KOMIIETEHLMH Ha pa3jM4YHbIX 3Tamnax HX
(dbopMUpOBaHUsI, ONIMCAHKE KAl OLICHUBAHMUS;

— THUIOBBIE KOHTPOJIbHBIE 33JaHUSI WU WHbIE MaTepuajbl, HEOOXOJUMbIC ISl OLEHKU 3HAHWIA,
YMEHHUH, BIQJACHUN U (WIK) OMbBITA IEATEIBLHOCTH, XapaKTEPU3YIOIIUe dTarnbl (pOpPMHUPOBAHUSL
KOMIIETEHIIUH B Mpoliecce OCBOEHUS 00pa30BaTeIbHOM MPOrPaMMBI;

— METOAMYECKHE MaTepuajbl, ONpeNeNsIoNIie MpOUeAyphl OLIEHWBAHUS 3HAHUN, YMEHHH,
BIQJEHUH W (WIM) ONBITA JEATEIBHOCTH, XapaKTepU3YIOMMX dTambl (OPMUPOBAHUS
KOMIIETEHIINH.

KoHTponb 0OCBOEHMSI JUCHUIUIMHBI MPOU3BOAUTCS B COOTBETCTBUM c [losnoxxeHuem o
TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOUHOM arrectauuu cryneHtoB MI'TY um. H.O.
baymana.

DOC sBasSETCSA NPUIOKEHUEM K TAaHHOK pabodvel mporpaMMe JUCIUTIIAHEI.
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7. IIEPEYEHD YUEBHOU JIUTEPATYPbI n JOINOJIHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJIs1 OCBOEHUSA JUCIUAITIJIMHBI

Jluteparypa

1. Byrpos, f. C. COopuuk 3amad no Bbiciieii Matemaruke : y4yeOnuk / 5. C. Byrpos, C. M.
Hukonbckuii. — 4-e u3g. — Mocksa : DUSMATIIUT, 2001. — 304 ¢. — ISBN 5-9221-0177-3. —
Texkcr:  snekrponnsni// Jlamp @  21IeKTpoHHO-OmOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/2124

2. Knerenuk, JI. B. COopHUK 3a7a4 110 aHATUTHYECKON T€OMETPUH : y4eOHOEe MocoOue Il By30B /
J. B. Knerenuk ; [lon penakmueit H. B. EbumoBa. — 17-e u3a., crep. — Cankr-IletepOypr : Jlans,
2022. — 224 ¢. — ISBN 978-5-8114-1051-4. — TekcT : 25eKTpoHHBIH // JlaHb : 3JEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/187823

JlonoHUTEIbHBIC MaTEPUATIBI
1. BBICIHASI MATEMATUKA B 3 T. T.1. JUODOEPEHIIMAJIBHOE 11 MHTET'PAJIBHOE
NCUUCIJIEHUE B 2 KH. KHUT'A 2 7-e uzn. Yue6uuk mst By3oB / byrpos . C. , Hukonbckuii C.
M. - 2020. - URL: https://urait.ru/book/9B5D3038-649D-405F-946B-30A05521C2BB

2. BBICIIAA MATEMATHUKA B 3 T. TOM 3. B 2 KH. KHUT'A 1. AJUODEPEHIIAJIbHBIE
YPABHEHUSA. KPATHBIE MHTEI'PAJIbI 7-e u3n. YueOuuk mist ByzoB / byrpos . C. |
Hukonbsckuii C. M. - 2020. - URL: https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-
6E6C07192284. Pexum goctyna AJig aBTOPU3. MOJIb30BATENEH.

3. bepman, I'. H. C60pHUK 3a1au MO KypCy MaTeMaTH4YecKoro aHaiausa : yuyeOHoe nocobue / I'. H.
bepman. — 9-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 492 ¢. — ISBN 978-5-8114-4862-
3. — Tekcr : oanekrpoHubld // Jlanb : snekTpoHHO-OMOMMoOTe4yHass cucrema. — URL:
https://e.lanbook.com/book/126705. Pexum goctymna st aBTOPHU3. MOIb30BaTENEH.

4. bexnemuiues, /1. B. Kypc aHanuTrueckoil reoMeTpuu U JTMHEHHOMN anreOpsl : yueOHHUK IS By30B
/ . B. beknemummen. — 18-e u3z., nepepad. — Cankrt-IlerepOypr : Jlans, 2021. — 448 ¢. — ISBN
978-5-8114-4916-3. — TekcT : 3neKTpoHHbIHN // JlaHb : 27eKTpPOHHO-OMOIMOTEUHAs CUCTEMA. —
URL: https://e.Janbook.com/book/152643. Pexum noctyna ajas aBTOPU3. OJIb30BaTENEH.

5. PYKOBOJICTBO K PEIIEHUIO 3AJJAY II0 TEOPHUM BEPOSITHOCTEN U
MATEMATHUYECKON CTATUCTHUKE 11-e m3x., nep. u non. Yue6Hoe mocodue mis CITO /
I'mypman B. E. - 2021. - URL: https://urait.ru/book/73860E9A-DB14-4477-9BED-
D442 A5C4A03C. PexxuMm noctyna Juist aBTOPU3. MOJIb30BATEINEH.

6. TEOPUS BEPOSITHOCTEU U MATEMATUYECKASI CTATUCTUKA 12-¢ u3i. YueOGHuUK 11st
By3oB / I'mypman B. E. - 2021. - URL: https://urait.ru/book/6955815F-5B16-4220-80AA-
4198EDEDADI13. PexxuM noctyna Juist aBTOpU3. I10JIb30BaTENEN.

7. . Honenryk Onbra MutpodanoBHa OcHOBHbIE OHATHS Teopun BeposiTHOcTel / [Tonentyk Onbra
Mutpodanosna. - M. : Uzn-so MI'TY um. H. D. baymana, 2020. - [44] c. - ISBN 978-5-7038-5436-
5. Texct : anexrponHsii // Ctpanuna kadeapst K6 MO MI'TY um. H.D. baymana : [caiiT]. — URL:
https://mf.bmstu.ru/info/faculty/kf/caf/k6/learn/. Pexxum noctyna cBOOOTHBIN.
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https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-6E6C07192284
https://urait.ru/book/521BDEDC-1AAD-4BFF-A063-6E6C07192284
https://e.lanbook.com/book/126705
https://e.lanbook.com/book/152643
https://urait.ru/book/73860E9A-DB14-4477-9BED-D442A5C4A03C
https://urait.ru/book/73860E9A-DB14-4477-9BED-D442A5C4A03C
https://urait.ru/book/6955815F-5B16-4220-80AA-4198EDEDAD13
https://urait.ru/book/6955815F-5B16-4220-80AA-4198EDEDAD13
https://mf.bmstu.ru/info/faculty/kf/caf/k6/learn/

8. IIEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIAYEMBIX IS
CAMOCTOATEJBHOU PABOTHBI TP OCBOEHHUH TNCHUTIJINHBI

. Caiit yauBepcutera: http://bmstu.ru

. Poccwmiickas rocynapcrBenHas ounbnuoreka. http:/www.rsl.ru.

. l'ocynapcTBenHas myOinyHas HayqYHO-TeXHUYecKass ouoimoreka Poccun. http:// www.gpntb.ru.

. bubnmuorexka MI'TY um. H.D. baymana. http://library.bmstu.ru.

. Hayuno-rexunueckas oubiamoreka KO MI'TY um. H.D. baymana. http://library.bmstu-kaluga.ru.
. Hayunas snexrponnas 6ubnuoreka http://eLIBRARY.RU.

. DJIIEKTPOHHO-OMOIMOTEUHAsI CUCTeMa H3aTenbCcTBa «Jlaupy http://e.lanbook.com.
OJEeKTPOHHO-OMOIMOTEUHAss ~ CUCTeMa  «YHHBEpPCHTETCKass ~ OuOnMoTeka  OHJIAWH»
http://biblioclub.ru.

9. DnexkrponHo-6ubMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6nbaMoTeunHas cucrema (ObC) «¥Opaiit» https://biblio-online.ru.

11. Lenrpanbaas 6ubimoTeka 00pa3oBaTebHBIX pecypcoB MunoopHayku P®. www.edulib.ru.

12. Enunas xomnekuus udpoBbix 00pa3oBaTelIbHBIX pecypcoB http://school-collection.edu.ru.

13. ®enepanbHbIil HEHTP HHPOPMALIMOHHO-00pA30BaTENbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiit U3natensctBa MI'TY nm. H.O. baymana https://bmstu.press/

01NN bW =
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9. METOJAUYECKHE VKA3ZAHHUSI JUISI CTYJIEHTOB IO OCBOEHHUIO
JUCHMUIIINHBI

[Tpuctynas k paboTe, KaKbli CTYJEHT JOJDKEH IPUHUMATh BO BHUMAHUE HIDKECIIEAYIOIIHE
I10JIO’KEHUSI.

JliucuumuinHa nocTpoeHa o MoyJIbHOMY IPUHIUITY, KaX bl MOYJIb IIPEACTaBIsIeT cO00M
JIOTUYECKHU 3aBEpLIEHHBIA pa3jien IUCUUIUIMHBL. B nepBom cemectpe Tpu Moaynis. Bo BTopom
CEMECTpE YeThIpe MOMYJIs (BKJIIOYAs 3K3aMEH).

Ha mepBoM 3aHSTHM CTYJEHT MOJy4YaeT HH(POPMAIUIO MAJs JIOCTyNa K KOMILUIEKCY
METOAMYECKUX MaTEpPHAJIOB 10 JUCLUIUIMHE.

JlekIMOHHbIE 3aHATUS TOCBSIICHBI PACCMOTPEHHUIO KIIOYEBBIX, 0A30BBIX MOJIOKEHHH
Kypca 1 pa3bsICHEHUIO YUeOHBIX 3a/laHUH, BBIHOCUMBIX Ha CAMOCTOSATENIbHYIO IPOPadOTKY.

CemuHapbl TPOBOIATCS Ui 3aKPEIJICHUS YCBOCHHOW WHQOpMaluu, MPUOOpPETeHUs
HaBBIKOB €€ IPUMEHEHMSI JUIs PEeLIeHUs IPAKTUYECKUX 3a/1a4 B IPEAMETHOU 001aCTH TUCIMILIMHBIL.

[TpakTrueckasi MOArOTOBKA MpU peaau3aluy y4eOHON AMCLUMILIMHBI OpPraHU3yeTcs MyTeM
IIPOBE/ICHUSI CEMHUHApOB, INPAKTUYECKUX 3aHATUM W HHAMBUIYAJIbHBIX M(WJIM) TPYHIOBBIX
KOHCYJIbTallMi, NpPeIyCMaTpUBAIOIIMX Yy4acTUE OOydYarolIMXCS B BBINOJIHEHUHM OTAEIbHBIX
3JIEMEHTOB paboT, CBA3aHHBIX ¢ OyaylIel npodeccnoHaIbHOM 1eATEIbHOCTHIO.

[TpakTryeckasi HOArOTOBKA MOYKET BKJIIOUATh B C€0s OT/AEIbHBIE 3aHATHUS JIEKLINOHHOTO THIIA,
KOTOpbIE IPeJyCMaTpUBAIOT Nepenady ydeOHoH MHpopManuu o0y4aromumcs, HeOOXOJUMOMN is
MIOCJIEAYIOLETO BHIMOIHEHUSI paboT, CBSI3aHHBIX C Oy Ty1iel npodhecCUuOHATBLHON e TEIbHOCTbIO.

CaMocTosiTesqibHasi padoTa CTYJICHTOB BKJIIOYAET CIEYIOLINE BUABL: B IEPBOM CEMECTpE
npopaboTKa y4eOHOro MaTepuaa JISKIUH, TOArOTOBKAa K CeMUHAapaM, OJArOTOBKa K KOHTPOJIbHON
paloTe, BBINOIHEHUE PACUETHO-IpadUuecKoil paboThl, BO BTOPOM CeMecTpe MpopadoTka y4yeOHOro
MaTepuaa JeKIuH, IOAr0TOBKA K CEMMHApaM, IOAr0TOBKA K 3K3aMEHY, IIOJrOTOBKA K KOHTPOJIbHON
paboTe, BHIMOJIHEHUE pacyeTHO-Irpadudeckoil paboTel. Pe3ynbTaThl BceX BHIOB pabOThI CTYAEHTOB
(bopMHPYIOTCS B BHJIE JIMYHOTO PEUTHHTA, KOTOPBIA YYUTHIBACTCS HA MPOMEKYTOUYHON aTTECTAIIHH.
CamocrodrenbHas paboTa MpeaycMaTpUBaeT He TOJIBKO MPopabOTKy MaTepuasioB JEKIHUH, HO U UX
paciiipeHue B pe3yJbTaTe MOUCKa, aHallu3a, CTPYKTYPUPOBAHUS U MPEACTABICHUS B KOMIIAKTHOM
BUJIE COBPEMEHHOM MH(OpMAIMK U3 BCEX BO3MOXKHBIX HCTOUHUKOB.

Texymmii KOHTPOJIb IPOBOJAUTCS B TEUEHUE KaXJA0T'0 MOAYJISI, €TO UTOTOBBIE PE3yJIbTAThI
CKJIaJIbIBAIOTCS U3 OLICHOK IO CJIEAYIOUIMM BUaM KOHTPOJIbHBIX MEPOIPUATHIA:

- KontponpHas pabora
- PacuetHo-rpaduueckas paboTa.

OcBoeHME NUCHUUIUIMHBI W €€ YCHEIIHOE 3aBEpIIeHHE Ha CTagud IPOMEKYTOUYHOU
aTTeCTallud BO3MOXKHO TOJIBKO IPHU PEryispHOH paboTe BO BpeMsl CeMecTpa U IUIAHOMEPHOM
MIPOXOXKACHUM TEKyllero KoHTpois. HabpaTe pelTHHr 1o BceM MOAYJSIM B KaXJ0M CEMECTpE,
MPONTH MO KaXKIOMY MOJYJIO IJIAHOBBIE KOHTPOJIbHBIE MEPOIIPUATHUS B TEUCHHE HK3aMEHAIIMOHHON
CECCHH HEBO3MOXHO.

s 3aBepuieHus: pabOThl B CEMECTpE CTYJACHT JOJDKEH BBIMOJHUTH BCE KOHTPOJbHBIE
MEpPOTIPHUSITHSL.

IIpoMeskyTouHasi aTTecTanMs IO pe3yJbTaTaM IEPBOIO CeMecTpa MO JAUCHUILIMHE
npoxoauT B ¢opme 3adera. [IpomexxyTrounast arTectanus HO pe3yjbTaTaM BTOPOTO CeMecTpa
IPOXOAUT B (opMe SK3aMeHa, KOHTPOJIMPYIOLIETO OCBOEHHE KIIIOUYEBBIX, OA30BBIX MOJOKEHHUN
JTUCHUILTMHBL, COCTABIISIONIMX OCHOBY OCTaTOYHBIX 3HAHUI 110 HEH.

Meroanka OLeHKH 10 PEHTHHTY

CryneHT, BRIIOJHHUBIINI BCE IPEAYCMOTPEHHBIC YIEOHBIM TUTAHOM 33/IaHUS U CIIABIINI BCe
KOHTPOJIbHBIE MEPONPUATHS, MOJy4daeT HTOTOBYIO OLIEHKY 110 JMCLUMIUIMHE 3a CEeMeCcTp B
COOTBETCTBUH CO IIKAJIOM:

PedTuHr OneHKa HA DK3aMeHe OuneHKka Ha 3a4eTe
85-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIO 3a4yTeHo
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60 —70 YAOBJIETBOPUTEIHHO 3auteHo
0-359 HEYJI0OBJIECTBOPUTEIIHHO He 3auteno

OueHuBaHUE TUCHUILIIUHBI BEJETCS B COOTBETCTBUU C [losioXkeHneM o TeKyIieM KOHTpOJie
YCIIEBAaEMOCTH M MIPOMEXKYTOUHOM arrectanuu cryaeHToB MI'TY um. H.D. baymana.
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10. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOIUM, UCMOJbL3YEMBIX ITPU
N3YYEHUU JUCHUIIVIMHBI, BKJJIIOYASA INIEPEYEHb INTPOI'PAMMHOI'O
OBECIIEYEHHUSA, HWH®OPMALHMOHHBIX CIIPABOYHBIX CHCTEM H
IMPO®ECCHUOHAJIBHBIX BA3 TAHHBbIX

HNHpopManiuoHHBIE TEXHOJIOTHU:

— DOnekTpoHHass MHPOpPMAIMOHHO-O0pa3oBarenpHas cpexa MITY  um. H.D. baymana
oOecrieunBaeT JOCTyH K Yy4eOHBIM IIIaHaM, pabOyMM MporpaMMaMm JUCHUILIMH (MOmyJei),
nporpaMMaM MpPaKTHK, AJIEKTPOHHBIM YYEOHBIM HU3JaHUAM M DJICKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaMm, yKa3aHHBIM B pabouMx HporpaMmax AUCHUIUIMH (MOAYJei), Mmporpammax IpakTHK,
(hOpMHUPOBAaHHE IEKTPOHHOTO OPTHOINO 00YUArOIIETOCs, B TOM YHCIIE COXpPaHEHUE ero padoT U
OLICHOK 3a 3T paboThl. [IpemycmMoTrpeHa BO3MOXKHOCTh CHHXPOHHOIO M ACHHXPOHHOIO
B3aMMOJICHCTBHS CTYACHTOB U MPETIOIaBaTeIeH MOCPEICTBOM TEXHOIOTHIA M CITYKO 110 MEePEChUIKE U
MOJTyYEHHUIO IEKTPOHHBIX COOOIICHUI MEX Ay MOJIb30BaTEISIMA KOMITBIOTEPHOU ceTH MHTepHeT.

- OnexTpoHHas nouta npenojasarens: nshipov@mgul.ac.ruu;

- Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe o0ecrieyenue:

- LibreOffice

- Mozilla Thunderbird
HNudopmannoHHbie CIPABOYHbIE CUCTEMBbI:

— HNudopmannonno-npasoBas cucrema «l'apant» http://www.garant.ru;
- Hudpopmanmonno-npasosas cuctema «Koncynprant [Imroc» http://www.consultant.ru;

IIpodeccuonanbubie 6a3bl JAHHBIX:

- Pecypc «MammnocTtpoenue» http://www.i-mash.ru.
— [Topran MmammHOocTpoenus http://www.mashportal.ru.
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11. ONMCAHME MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOJIAMOM JIJIsI
N3YYEHUSA JUCHUIIVINHBI

Ilepeuens MATCPHUAIBHO-TEXHUYCCKOI'O obecreyeHus JUCHUITIIMHBI

Ne,

. Buj 3ansaruii Buja u HamMeHOBaHuE 000pPY10BaAHUSA

1 | Jlekuwu CIEUAIBHO 000PYI0BaHHBIC &y TUTOPHH C
MYJIbTUMETUHHBIMU CPEJCTBAMU, CPEICTBAMHU
3BYKOBOCITPOM3BEICHUS M HMEIOIIIMMHU BBIXO]] B CETh
WHuTepHeT; moMeeHus AJisi TPOBEICHUS ayIUTOPHBIX
3aHATUH, 000pyI0BaHHBIC YYeOHON MeOENbIO; ayUTOPUHN
OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIIOM K Oa3am
JAHHBIX ¥ ceTH VHTepHET; CTyIU1; KOMITBIOTEPHBIC
KJIACCHI.

2 | CemuHapsl CIeLUaIbHO 000PY10BaHHbIE Ay TUTOPUHU C
MYJIbTUMEUIHBIMU CPEICTBAMH, CPEACTBAMU
3BYKOBOCIIPOU3BEICHUS U UMEIOIIMMHU BbIXOJ] B CETh
WHTepHeT; nomeleHus A1 IpOBEACHUS ayJUTOPHBIX
3aHATUI, 000py10BaHHbIE yueOHOM MeOembI0; ay AUTOPUHU
OCHAIIIEHHBIE KOMITBIOTEPAMH C JOCTYIIOM K 0a3zam
JaHHBIX U ceTH MHTepHET; CTyAMH; KOMIIBIOTEPHbBIE
KJIACCHI.

3 | CamocrosTenbHast pabota | Oubinmoreka, uMerolias pabouue MecTa Ui CTYJEHTOB;
BBICTAaBOYHBIC 3aJIbl; Ay JUTOPHHU, OCHALICHHBIC
KOMITBIOTEpaMH C JIOCTYIIOM K ceTu MHTepHeT.
ConmoKyIbTYpHOE POCTPAHCTBO YHUBEPCUTETA
MO3BOJISIET CTYJICHTY Kau€CTBEHHO BBITIOIHATh
CaMOCTOSITENIbHYIO paboTy.
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JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJMIMO¥ I/I1 OCBOEHUSA JUCIIAIIIMHBI, YATATH B CJIE/IYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Honewgyk O. M., Tymop C. B. DnemMeHTbI TeOpyr BeposTHOCTel : yueOHO-MeTouuecKoe rocobue /
[MTonemgyk O. M., Tymop C. B. ; MI'TY um. H. D. baymaHa (HallMOHa/IbHbIN MCCIe10BaTeIbCKUN
yH-T). - M. : 3a-Bo MI'TY um. H. D. Baymana, 2023. - 49 c. - bBubmumorp. B kKoHIle KH. - ISBN
978-5-7038-6161-5.
2. Tonemyk O. M., UepHoBa T. B. O6bikHOBeHHbIe AuddepeHIManbHble ypaBHEHUS : yueOHO-
MeToanueckoe rocodbue / Ioneryk O. M., UepHosa T. B. ; MI'TY um. H. 3. BaymaHa (HarioHa/IbHbIN
HcceoBaTeibCKuil yH-T). - M. : I3a-Bo MI'TY um. H. 3. Baymana, 2022. - 48 c. - bubsuorp. B KoHIle
6por. - ISBN 978-5-7038-5982-7.
3. TTonemyk O. M., Tymop C. B. OcHOBHbIe OHATHSI UHTETPA/TbHOTO UCUKC/IeHUS | yueOHO-
Metoauueckoe rocobue / [osemyk O. M., Tymop C. B. ; MI'TY um. H. O. Baymana (HarjoHa/TbHbIHA
HCC/IeIoBaTeIbCKUi YH-T). - M. : 3a-Bo MI'TY um. H. 3. Baymana, 2022. - 38 c. - bubsmorp. B KoHIle
KH. - ISBN 978-5-7038-5977-3.
4. TMonemyk O. M., Tymop C. B. OcHoBHbIe noHsTHS AuddepeHIaTbHOT0 UCUMC/IeHHS : YuebHo-
MeToauueckoe mocobue / IMosemyk O. M., Tymop C. B. ; MI'TY um. H. 3. baymaHa (Hal[OHa/TbHBIHA
HCCIIeloBaTelbCKUid YH-T). - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2023. - 42 c. : puc., Tabsn. - ISBN
978-5-7038-6062-5.
5. TToneryk O. M. DyieMeHTbI TMHEHHOM areOphI : yuebHO-MeToAMYecKoe rocobue / [Toneryk O. M. ;
MI'TY um. H. 3. baymaHa (HaLlMOHa/IbHBIN UCC/IeJ0BaTe/IbCKUM YH-T). - M. : 3a-Bo MI'TY um. H. 3.
Baymana, 2020. - 39 c. - Bubnuorp. B koH1e KH. - ISBN 978-5-7038-5435-8.
6. [Toneryk O. M. OCcHOBHbIe TIOHSITUSI TEOPHH BEPOSITHOCTEH : yueOHO-MeToAuueCcKoe rocobue /
[Monemyk O. M. ; MI'TY um. H. 3. baymaHa (HaljuoHa/IbHbIA UCC/Ie[0BaTeNbCKUM YH-T). - M. : MI31-Bo
MI'TY um. H. D. Baymana, 2020. - 41 c. - Bubnmorp. B KoHue 6pom. - ISBN 978-5-7038-5436-5.
7. Tonemyk, O. M. DneMeHTbI TMHEHHOH anreOph : yuebHO-MeToAMYeckoe rocodue / O. M. Tonemyk.
— Mocksa : MI'TY um. H.3. baymana, 2020. — 40 c. — ISBN 978-5-7038-5435-8.
8. Byrpog, f1. C. C60pHUK 3a/jau 110 Bbiciieli Mmatematuke : yuebnuk / f. C. Byrpos, C. M. HUKOIbCKMA.
— 4-e u3n. — Mocksa : DUSMATIINT, 2001. — 304 c. — ISBN 5-9221-0177-3. — TekcT :
3JIEKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbmoTeuHast cuicteMa. — URL: https://e.lanbook.com/book/2124
9. Knetenuk, [1. B. CO0pHUK 3a/ia4 110 aHAaMTHUECKOM reoMeTpuH : yueOHOe rocobue asist By3oB / [].
B. Knerenuk ; [Tox pemakuueii H. B. EdumoBa. — 17-e u3g., crep. — Cankr-IletepOypr : Jlans, 2022.
— 224 ¢. — ISBN 978-5-8114-1051-4. — TeKcT : 3/1eKTPOHHBIH // JIaHb : 37IeKTPOHHO-0MO/IMOTeUHast
cuctema. — URL: https://e.lanbook.com/book/187823

2). I1.10. MIEPEYEHDb TH®OPMAIIMOHHBIX TEXHOJIOI' i, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHVU IV CIIUITL/INHBI, BK/TFOUASI IIEPEYEHB ITPOT'PAMMHOI'O
OBECITEYEHUS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKITVN:



10. ITepeueHs HH(POPMAIUOHHBIX TEXHO/IOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCIHUITAHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOr0 odecrnedeHnss, HH()OPMALMOHHBIX CIPABOYHBIX CHCTEM U
npog)eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHme:
- LibreOffice

- Mozilla Firefox

- OpenOffice

IIpenopaBarensb Kadegpbi:

[Tunos H.B., goueHT (K.H.), KaHAUJAT (PU3MKO-MaTeMaTUueCKUX Hayk, AOLeHT, shipov@bmstu.ru



