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MATEMATHKA

(HarMeHOBaHUE THCIMILTHHBI)

PABOYASI IPOTPAMMA I CIMILIWHBI

Hamnpapaenue noaroroku 15.03.01 MammurOCTpOEHHe
HanpasaenHocTs (mpoguiib) MHHOBAIIMOHHBIE TEXHOJIOTHH B CBAPOYHOM IPOH3BOICTBE

Hanpasienne nogrororkn 15.03.03 TlpukiagHas MexaHHKa
Hanpasaennocrs (mpoguas) KoMIbIOTEpHEBI WHKHHADHHTD

Hanpasnienne noaroroexu 15.03.06 Mexarponunka u poO0TOTEXHHKA
Hanpasaennocts (mpoduas) PoboToTexsuka u poOOTOTEXHUYECKHE CHCTEMBI: pa3paboTka #
IpUMEHEHHE

Hanpasaenne noaroroeku 21.03.01 Hedrerazopoe sieno
HanpasiieHHOCTB (DpodHIb) DKCIITyaTaus # 00CayKuBaHHe 00BbEKTOB TPAHCIIONTA U XHAaHSHs
He(TH. ra3a U IPONYKTOB NepepaboTKu

Keanmnduxanns bakanasp

Kadeapa-pazpaboruuk nmporpaMmsr: « Beiciias MaTeMaTHKay
: (Haseanue xadeapet)

Cocraputemm: B. I'. 3amypaen. xaun. dhu3.-Mar. HAYK. JOLEHT:,

A. A. PoMaBeHKO. Kag1. GOH3.-MAaT. HayK, JOIEHT
(M.O. ®amunus. yyeHas CTeneHs, yUeHoe 3BaHue)

Morunes, 2023



Paboyas nporpaMMa cocTaBleHa B COOTBETCTBHH C (efepaTbHBIM TOCyJapCTBEHHBIM 00pa-
30BaTENBHBIM CTAHAAPTOM BBICIIErO 00pa3oBaHuUs — OaKallaBpHar, 0 HAIPaBICHUSM IOJrOTOBKH:

15.03.01 Mammnocrpoerre ot 09.08.2021 Ne 727, yuebuemm mmaHom per. Ne [50301-2.1
ot 28.04.2023;

15.03.03 TIpuknannas mexaduka ot 09.08.2021 Ne 729, yuebupmM nuianoM per. Ne 150303-2.1
ot 28.04.2023;

15.03.06 Mexatponuka u pobororexnuka ot 17.08.2020 Ne 1046, yueGHeIM THaHOM per.
Ne 150306-2.1 ot 28.04.2023;

21.03.01 Hedrerazopoe nmeno or 09.02.2018 No 96, yueOHbM mmaHom per. Ne 210301-2.1
ot 28.04.2023.

PaccMoTpeHa i peKOMEHI0BaHA K YTBEPKICHHIO Kadenpoii «Bricnias MaTeMaTHKay
(naspanue kadeaps!)

«25» mas 2023 r., mpotokon No 9.

3aB. kadenpoit /M B.T. 3amypaes

Opobpena 1 peKOMEeHI0BaHa K YTBEPKICHIIO HaydH0-METOIHYECKHM COBETOM
benopyccko-Poccuiickoro yauBepcuTeTa

«21» mrona 2023 r., mportoxou Ne 6.
3am. mpejcenarens

Hayuno-meromrgeckoro corera C. A. Cyxouxui
7

Peuenzent:
Bragumup Antonosud IOpesny. mpodeccop kadenps! Texaochepuoit 6e3onacHocty U obimelt bu-
3ukn benopycckoro I'ocy1apcTBEHHOr0 VHHBEPCHTETA MMHIEBEIX M XUMUYECKUX TEXHONOTHMA. J0K-

T0p GHIMKO-MATEMATHYECKUX HayK. HDOd)CCCOD
(M.O. damunua. IoMmKHOCTS. Y4EHAA CTENCHB, YYEHOE 3BAHUE PELIEH3EHTA)

Pabouas mporpamma coriacoBasa: f

3aB. Katenpoi

«ObopyoBaHNEe ¥ TEXHOJIOTHS CBAPOIHOIO "’b:\’;l"’
IIPOM3BOJICTBAY ' ™—A. 0. Koporeen
(1a3BaHHKe BBITyCKAIOLIEH Kadenpsi)
3aB. xabenpoi
«OCHOBBI NPOCKTHPOBAHKS MAIKAH» A. I1. TlpynauKoR
(Ha3BaHHe BHITYCKAOMEH Kaheapsr) 7/

3aB. xkadeapoi

-« TexHomorist MaITHHOCTPOEHHST)
(nazpanue BeIMycKaioniei xadenpsr)

B. M. lilemenxon

3as. kaeapoi

«TpaHCIIOPTHBIC ¥ TEXHONOIMYECKHE MAIIHHBD) H. B. Jleckosel
(HazBaHKe BhUTYCKaIOWLeH Kadeaps!) - £ ‘

Benyumii 6ubnmoTekaps i O .C. 7UUiLd cm0ée

HavanpHuK yueOHO-METOANIECKOTO . %,‘ :
oraena 2 O. E. [leuxopckas




HOSACHUTEJBHAS 3AIIUCKA
1.1 Hesapb y4yeOHOI QM CHUNITHHBI

HGHBIO y‘IGGHOfI AUCHUIUINHEL ABJIACTCA MOATOTOBKA CIICHUAJIUCTA C PA3BUTHLIM JIOTHYC-CKUM
" AJITOPUTMUYCCKHUM MBIINIJICHUEM, BJIAACIOIICTO OCHOBHBIMH METOAAMU HUCCIICAOBAHUA U PCHICHUA
MAaTeMaTHUYCCKUX 3adad U CIIOCOOHOTO CaMOCTOSTEIBHO paciipiaTb MATEMAaTUYCCKUEC 3HAHUSA U
IIPOBOAUTH IMOCTAHOBKY U MaTeMaTHUEeCKHUH aHaIn3 IMPUKIAJHBIX 3a1a4.

1.2 IlnanupyemMpble pe3yJabTaThl H3Y4YeHHU S TUCHMUIIIMHBI

B pe3ynbrate ocBoeHUs yueOHON AUCHUILIMHBI CTYI€HT JOJKEH

3HATh:

— OCHOBHBIE€ METO/IbI TUHEHHON M BEKTOPHOU alreOpbl, aHATUTUYECKOW TEOMETPHUH,

— OCHOBHBIE IOJIOKEHHSI MAaTEeMaTHYECKOro aHain3a (YHKIHMHA OJHOW M HECKOJBKUX Mepe-
MEHHBIX;

— KOMIUIEKCHBIE YUCIIa, 3JIEMEHTHI TeOpUU (PYHKIUN KOMILJICKCHON IIEPEeMEHHOI;

— OCHOBBI TEOPUH PAZIOB U OOBIKHOBEHHBIX U (HepeHIInaIbHBIX YpaBHEHHIA;

YMeTh!

— BBINIOJIHATH OCHOBHBIE alreOpanveckue orepaluy HaJ MaTPHUIIaMH, BHIYUACIIATH ONPENen-
TEJIN, pellaTh CUCTEMBI JINHEHHBIX alreOpanyeckux ypaBHEHUM;

— BBINIOJIHATH ajdredpanyeckie BHIUNCICHUS C BEKTOPaAMHU;

— CTPOUTH JIMHUM Ha MJIOCKOCTHU IO 33JJaHHOMY YPAaBHEHUIO;

— paboTaTh ¢ MPOCTEHIIUMH CUCTEMaMHU KOOPIMHAT;

— HaxOJUTh COOCTBEHHbIE 3HaYEHUsI U COOCTBEHHBIE BEKTOPBI TPOCTEUIIINX MaTPHLI;

— nuddepeHnrpoBaTh U UHTETPUPOBATH PYHKLINY;

— pemiath npocreimue auddepeHnnanbHble ypaBHeHN s, HHTETPUPYEMbIEe B KBapaTypax;

— pasnaraTh (YHKIUU B CTETIEHHBIE PSJIbL;

— NPUMEHATH onepanuu U GepeHIHaTIbHOI0 U HHTErPAIbHOIO MCYMCICHUN Ul peIIeHUs
KOHKPETHBIX 3a]1a4;

BJIAJETh!

— METOJaMM AaHAIWTHUYECKOTO M YUCIEHHOTO PEUICHUs anreOpanyecKux W OOBIKHOBEHHBIX
muddepeHIaTbHBIX YpaBHEHUM;

— HaBBIKAMHU TBOPUYECKOT'O AaHAJIUTHYECKOTO MBIIUICHHS.

1.3 MecTo y4eOHOH IMCHUIIMHBI B CHCTEME MOAT0OTOBKH CTY/JAEHTA

Juctumnmaa otHocutes K biioky 1 " {ucturummaet (Moaynn)"(o6s3aTeNbHAS 9acTh).

[lepeueHp y4eOHBIX TUCHUIUIMH, U3y4YaeMbIX paHEE, YCBOCHHE KOTOPBIX HEOOXOIUMO st
U3y4eHHs JAaHHON TUCIUIUIMHBIL:

— MIKOJIbHBIN KYPC 3JIEMEHTAPHOW MaTEMATHUKHU.

[lepeyenp yueOHBIX AUCHUILINH, KOTOPbIE OyIyT OMUPATHCSA HA JAHHYIO JUCHUIUIMHY:

— (pusuka;

— TeOpeTUYeCcKas MEXaHHKa.

Kpowme Toro, pe3ynbTarhl, MOoJy4eHHbIE IPU NU3YUYEHUH TUCIUIUIMHBI Ha JIGKIUAX U TPAKTH-

YECKUX 3aHATHIX, OyAYyT IPUMEHEHBI IPH MPOXO0KIEHUU MPAKTUK, a TAKKE MPU NOJTOTOBKE BbI-
NYCKHOM KBaJM(UKAIIMOHHON pabOTHI ¥ B JayIbHEIIel npodeccHoHanbHON A TeTbHOCTH.



1.4 TpeGoBaHusi K 0CBOCHHMIO Y4eOHOM JMCIUIITHHBI

OcBocHHE MaHHOW y4eOHOUM NUCIUIUIMHBI JOJKHO o0ecreunBaTh (hOpMHpPOBAHHUE CIEAYIO-
X KOMIICTCHIININI:

ﬂJ’IH HaIpaBJICHUS ITOATOTOBKH:

15.03.01 MammuocTpoenue. HanpaBneHHOCTh (pohuib) — MHHOBAIIMOHHBIE TEXHOJIOTHUHU B CBa-
POYHOM MPOU3BOJICTBE;

15.03.03 Ipukmannas mexanuka. HanpasineHHOCTD (Tpo¢ b ) — KOMIIBIOTEPHBIH WHKUHUPHUHT,
15.03.06 MexaTtponuka u pobotorexarnka. HampasieHHOCTH (TTpoduiis) — poOOTOTEXHUKA U pOOO-
TOTEXHUYECKHE CUCTEMBI: pa3paboTKa U MpUMEHEHHE.

Konawr popmu-

PYEMBIX KOM- HaumenoBanust GopMupyeMbpIX KOMIETEHIHH
HETEHINH
VK-1 CriocobeH OCyLIeCTBIATh MOUCK, KPUTHUECKUI aHAIW3 U CUHTE3 MH(pOpMa-

oy, MIPUMCHATH CHCTEMHBII MoAXOd AJid pECIICHU A IMTOCTABJICHHBIX 3aJa4

Crioco6eH NpUMEHSTh eCTEeCTBEHHOHAYYHbIE U OOIIENHKEHEPHbIC 3HAHUS,
OIIK-1 METO/Ibl MATEMAaTUUECKOTO aHAJIW3a U MOJICTUPOBAaHUS B TPO(eCcCHOHAIBHON
ACATCIIbHOCTU

I[J'ISI HaIpaBJICHUA ITOATOTOBKH:

21.03.01 HegrerazoBoe neno. HampasneHHOCTH (MIpouiib) — SKCIUTyaTanus U 00CaykuBaHue 00b-
€KTOB TPAHCIOPTA M XpaHeHHs He(TH, ra3a ¥ MPOITYKTOB MEPEPAOOTKH.

Konasr popmu-

PYEMBIX KOM- HaumenoBanust GopMupyeMbIX KOMIETEHIHH
HETCHINH
VK-1 CriocobeH OCyLIECTBIATh MOUCK, KPUTHUECKUH aHAIW3 U CUHTE3 HWH(pOpMa-

oy, MIPUMCHATH CHCTEMHBII MoAXOd AJid PECIICHU A IMTOCTABJICHHBIX 3aJa4

CriocobeH pemarts 3aa4ym, OTHOCSIIUECS K TPOPECCHOHATBHON AeATEIbHO-
OIIK-1 CTHU, IPUMEHSS METO/IbI MOJICTTMPOBAHUS, MATEMATHYECKOTO aHAIn3a, eCTe-
CTBCHHOHAYYHBIC U 06H_ICI/IH)KeHepHBIe 3HAHUSA




1.5 PacnpenesieHue yueOHOI HArpy3KH 110 ceMecTpam
I[JI)I HaIpaBJICHUS ITOATOTOBKH:

15.03.01 MammunaocTpoenue. HampaBineHHOCTh (TIpo¢uiib) — WHHOBAIIMOHHBIE TEXHOJIOTUH B CBa-
POYHOM TPOU3BO/ICTBE.

dopma o0yueHHs

Ounas
Kypc 1
Cemectp 1,2
Jlexum, gacel 84
[IpakTHuecKue 3aHTHSI, Yachl 100
DK3aMEH, CEMECTP 1,2
KonTakTHas pabora no yueOHbIM 3aHITHAM, Yachl 184
CamocrosiTenpHas paboTa, 4achl 212
Bcero yacoB / 3a4eTHBIX €IMHUIL 396/ 11

ﬂJ’IH HaIpaBJICHUS ITOATOTOBKH:

15.03.03 Ilpuknannas mexanuka. HanpaBneHHOCTH (ITpOMIIb) — KOMIBIOTEPHBIN HHKUHUPHHT
15.03.06 Mexatponnka u podotoTexHuka. HarmpasieHHOCTH (Mpoduis) — poOOTOTEXHUKA B pOOO-
TOTEXHUYECKHE CUCTEMBI: pa3paboTKa U MPHUMEHEHHE;

21.03.01 Hedrerazosoe neno. HanpapneHHOCTh (TpOHIIb) — SKCIUTYaTaIllust U 0OCTYKUBaHUE 00b-
€KTOB TPAHCIOPTA U XpaHEHUs He()TH, ra3za U MPOJYKTOB epepadOTKH.

®dopma oOydeHus
Oynas

Kype 1
Cemectp 1,2
Jlexmuu, yacel 84
ITpakTryeckue 3aHsITUs, YaChl 100
DK3aM€eH, CEMECTpP 1,2
KoHnTtakTHas paboTa 1o y4eOHbIM 3aHITHSIM, 9achl 184
CamocTosTenpHas paboTa, 4ackl 248
Bcero gacoB / 3a4eTHBIX €IUHUI] 432 /12




2 CTPYKTYPA U COAEP KAHUE JUCHUIIJINHbI

Bxiag nuctuniauasl B GOpMUpPOBaHHUE Pe3yIbTaTOB O0YUYEHHUS BBITYCKHUKA (KOMIIETCHIINN) U
JIOCTIKEHHE 0000IIEHHBIX PE3YJIbTaTOB O0YyUCHHsI TPOUCXOIUT ITyTEM OCBOSHHUS COJIEP KaHUS 00Y-

YCHUA U JOCTUIKCHHA YaCTHBIX PC3YJIbTATOB O6y‘I€HI/I}I, OINMMCAHHBIX B JTAHHOM pPa3JICJic.

2.1 Conepxanue y4eOHOI TUCHUNTHHBI

Konpl
Ho- (opmupy-
Mepa HaunmenoBanue tem Copepxanue €MBIX
TEM KOMIIC-
TEHIUHA
JInHeiiHas aaredpa M aHAJTUTHYECKAsl TeOMeTPHUs
Marpuiipl 1 1eictBust | MaTpuiisl ¥ JIMHEHHBIE onepauuu Haa HUMU. [IpousBene-
| [Han HEME. Omnpenenu- |Hue matpull. TpancnonupoBanue Matpuubl. Onpeaenure- |YK-1,
" |Tenan, X CBOMCTBA U 71 2-10 ¥ 3-T0 nopsiaka u ux ceorcra. Onpenenurenu n- |(OIIK-1
BBIYUCIICHUE r'o NOpsAJIKA.
OOparHas marpuIa. OO6parHas MaTpuIia u €€ mocTpoeHue. Teopema CymiecTBo-
2 Matpu4sslii METO BaHUS U €IMHCTBEHHOCTH oOpaTHOU MaTpuibl. Matpuu-  |YK-1,
" |pemienusa CJIAY. [Ipa- |[HbIH METOJI pEUIEHUS] HEBBIPOKICHHBIX JIMHEMHBIX ypaBHe- |OIIK-1
B0 Kpamepa. Huii cucreM. @opmynsl Kpamepa.
Panr matpuiel. Beruucinenue panra MaTpuibl METOJOM
Panr matpuuel. Cucre- . P P pun a
. OKAUMIISIFOIIIMX MUHOPOB U AJIEMEHTAPHBIMU Mpeodpa3oBa-
MBI JINHEHHBIX ypaBHe- 9 N
N HuAMH. CUCTEMBI IMHEWHBIX ypaBHeHUU. Teopema Kpone- |YK-1,
3. |Humil. Pemenue npous-
kepa-Kanemnnu. Pemenue npousBonbabix CJIAY merogom |OIIK-1
BoJibHBIX CJIAY. Me- N .
Tox Faycea I'aycca. OnqHOpOAHBIE CHCTEMBI JIMHENHBIX YPaBHEHUM.
yeea. DyHIaMEeHTaIbHAsA CUCTEMA PELICHHUI.
BekTopsl B IpoCTpaHCTBE U JIMHEHHBIE ONIEpallii Ha/l HU-
MH. Y CJII0BHE KOJUIMHEAPHOCTHU BEKTOPOB. JInHelHas 3aBuU-
CUMOCTb U HE3aBUCHUMOCTh BeKTOpoB. [loHsTHE Oa3uca.
Koopaunats! Bektopa. CkajisipHOE TPOU3BEAECHNUE BEKTO-
Bekrtopsl u onepanuu  |poB, €ro CBOMCTBA U MEXaHUUECKUM CMBICI. CKaJISIpHOE
Hajg Humu. CKalsIpHOE, |[TPOU3BEICHUE B KOOPAMHATHOM Gopme. Y caoBHe NEPIICH- VK-1
4. |BEKTOpPHOE U CMEIIaH- |AUKYISIPHOCTH ABYX BEKTOPOB. OpHEHTALINS TPOUKU BEK- OHK’1
HOE IPOU3BECHUS BEK- [TOPOB B MPOCTPAHCTBE. BEKTOpHOE MpOU3BECHUE BEKTO-
TOPOB POB, €T0 CBOMCTBA, TEOMETPUICCKUN U (PU3UICCKUN CMBICIT.
BexTopHoe mpousBeneHne B KOopAUHATHOH Gopme. Cme-
HIaHHOE NMPOU3BEICHUE BEKTOPOB, €r0 FT€OMETPUUECKUI U
MEXaHUYECKUH CMBICII. Y CIIOBUE KOMILIAHAPHOCTH TPEX
BEKTOPOB.
[IpsiMast Ha TIJIOCKOCTH | CTIOCO0BI e€ 3amanus. Pa3nuanbie
BU/JIbI YPAaBHEHUM NMPAMON Ha MJIOCKOCTH. YTOJI MEX YK-1
5. [IIpsmast Ha MIIOCKOCTH JIBLYP P y ’
npsMbIMU. [lapamienbHOCT U epeHAUKYIIpHOCTD nips- (OTIK-1
MbIX. PaccTosiHuE OT TOYKH 710 MPSIMOIA.
[110cKOCTh B MPOCTPAHCTBE U pa3Iu4HbIe POpMBI e€ 3aa-
HUSL. YTOJ MEXIY IUIOCKOCTAMU. PaccTosHUE OT TOUKH 10
[1nocKoCTh M IpsiMasi B |IIJTIOCKOCTH. Y CIIOBHE MAPAJLIEIbHOCTH U MEPIICHIUKYJIISAP-
6. [TPOCTPAaHCTBE. B3aum- |HOCTH muiockocteit. [Ipsimas B mpoctpaHcTBe u criocoos! e€ |[YK-1,
" [HOE pacmoJIOKEHHE 3ajaHud. Yroa Mexay npsmeiMu. Bzanmuoe pacnonoxke-  |OIIK-1
IIPSIMOM U IUIOCKOCTU  |HHUE JBYX IIPSMBIX B IPOCTPAHCTBE. YTOI MEXKIY IPSIMOM U
IJIOCKOCTBIO. Y CIIOBUS NapaJUIEIbBHOCTH U MEPIEHIUKY-
JIIPHOCTH NPSIMOU U IIJIOCKOCTH.




Kpussie BToporo mno-

OKpyXHOCTb, SJUTHTIC, TUTIEpOOIIa, mapaboia, uX reoMeT-
pUYecKHe CBOWCTBA U ypaBHeHHUs. [IpuioxeHus reomeTpu-
YECKUX CBOMCTB ATUX KpHUBBIX. OOlIee ypaBHEHHE KPUBBIX
BTOPOTO MOPSAKA B IEKAPTOBOW CUCTEME KOOPIAUHAT. DJI-

7 PAJIKA Ha TLIOCKOCTH. JIMTICOU, TUIIEPOOIIONUT, MapadoIoOna, KOHYC, [IMIHHT YK-1,
" |[ToBepxHOCTH BTOPOTO ’ P > 1ap > KOHYE, P- OIIK-1
HOpSLIKa MerTox cedyeHuil B UCCIIEIOBAHUU YPaBHEHUH TOBEPXHO-
p creit. O01Iee ypaBHEHNE TOBEPXHOCTH BTOPOTO MOPSIIKA.
[ToBepxHocTH BpameHus. L{lunuHaprudeckue 1 KOHUYECKUE
MOBEPXHOCTH.
[Tonspuas cuctema KOOpAMHAT Ha IIOCKOCTH. [unmuHpu-
., |deckas u chepuueckas CUCTEMbI KOOPJUHAT B MPOCTPaH-
CucreMbl KpUBOJIMHEN-
ctBe. KommekcHble uncna. Anredpandeckas, TpUTOHO- VYK-1,
8. [HbIX KOOpAMHAT. KOoM-
MEeTpHUYeCKas 1 moka3aTenbHas (opmbl KOMIUIEKCHBIX yr- |OITK-1
IUIEKCHBIE YHCIIA. . N
cein. JlelicTBUs HaJl KOMIUIEKCHBIMU unciamu. ConpspkEH-
Hble yncia. @opmynsl MyaBpa u Diisepa.
BBenenue B MaTeMaTHYeCKMH aHAJIN3
YuciaoBas mocieaoBa- o
UucnoBas mociie10BaTesIbHOCTD U ee npenen. CBoicTBa
TeNbHOCTH. [Ipenen o VK-1,
9. N CXOJISIIIUXCS TOCaeaq0BaTeIbHOCTE. MOHOTOHHEIE ITOCTIE-
YHCJIIOBOU MOCIEN0BA- OIIK-1
JOBATENbHOCTH, KPUTEPUHU UX CXOJUMOCTH.
TEIHHOCTH
[Ipenen KLU B .
penen dysKn [Ipenen dynkuu B Touke 1 Ha OeckoHeuHOCTH. CBOWCTBA
10 TOTKE H Ha GecKoHed- byHKIMH, nMeromux npeaen. HempepbiBHOCTE (GyHKIIUY B YK-I,
" [HocTu. HenpepbIBHOCTH yH . P Pep Y OIIK-1
Touke. CBolicTBa (DYHKIUH, HETIPEPHIBHBIX B TOUKE.
(YHKIIMU B TOUKE.
beckoHeuHo Manbie U
0eCcKOHEeuHO OoJIbIINe
BeckoneuHo Manbie U 6ecKOHEYHO OobIue (YHKIUU. 3a-
dbyHKIMH. 3aMevaTeb-
MedaTenbHbIe TIpeaenbl. CpaBHeHHE OeckoHeuHO Manbix | YK-1,
11. |Hbie npenensl. CpaBHe- .
¢ynkunii. DKkBUBaNeHTHbIE QYHKIUHU U uX npuMeHenne Kk  |OIIK-1
HUEe OECKOHEYHO MaJbIX
N BBIUHCJICHUIO TPE/IENIOB.
¢byHkuui. DKBUBa-
JIEHTHBIE YHKIIUH.
DyHKINH, HENIPEPBIBHBIC HA OTPE3KE, U UX CBOMCTBA. To4-
HemnpepsiBHOCTD PyHK- |KU pa3pbiBa PyHKIMU U UX Kinaccudukamnus. Henpepois- VK-1
12. 1My Ha MHOXECTBE. HOCTb 3JIeMeHTapHbIX QyHKuui. Teopema Ko o mpome- OHK’I
Touku pa3pbiBa KYTOUYHOM 3HaueHuu. OOpaTHas GyHKIHUSA U €€ HEePephIB-
HOCTb.
JAnddepennuanbHoe ncuuciaenne GyHKIMUNA 0OHON epeMeHHOI
[TpousBoaHas GyHKIHH, €€ TEOMETPUUSCKHUHN U pu3nUe-
ckuit cmbich. [IpaBuna nuddepeHuupoBanms, IPOU3BOIHASL
CJIOKHOM M oOpaTHOM PyHKIMU. Tabauiia mpou3BOAHBIX.
[TpousBonnas u qud- |Auddepenunpopanue GyHKIMHA, 3aJaHHBIX TapaMeTpHUe-
dbepennuan GyHKIUKA. |(CKH B HesiBHO. Jluddeperiman GyHKIuu U ero reoMeTpu- VK-1
13. [IIpousBonHbIe U AUd- |[deckuil cMbIch. IHBapraHTHOCTH GOpMBI epBoro audde- OHK’1
(dhepenmmansl BeicuX  [peHnuana. HempepsiBHOCTH nuddepermupyemoit GyHK-
MOPSITKOB ruu. [Ipon3Boanbie u qudhepeHIIHaNbl BRICIIUX TOPSIKOB.
®dopmymna Jlerionuma. @opmyna Teitsiopa u pa3TuyHbIe
dbopMbI €€ ocTaTouHOTO YieHa. OCHOBHBIC PA3JIOKECHHUS
areMeHTapHbIX QyHKIHH o hopmyne Teitnopa.
OCHOBHBIE TEOPEMBI O
14 muddepennmpyempix | Teopemsl Poms, Jlarpanska u Komu. [Ipasuno Jlonurans u|YK-1,

¢bynkuusx. [Ipasuio
Jlonnrans

€T0 MPUMCHCHHUEC K BBIYHCIICHUIO ITPEACIIOB.

OIIK-1




JAnddepennuanbHoe ncunciaenne GyHKIMA MHOTHX NePpeMEeHHbIX

OYHKIIMM MHOTHUX TIe-
peMeHHBIX. [IponsBon-

[onsarue ¢pynkunm mHorux nepemenssix (OMII). Ipenen
n HenpepsiBHOCTE OMII. YacTHble mpupailieHuss U 4acT-

VYK-1,

15. Hble npousBogHble OMII. udpdepenuman OMII u ero
Hble ¥ nuddepeHiman p A Anddepenn OIIK-1
OMII CBSI3b C YaCTHBIMU TIpou3BoAHBIMH. [{uddepennman cimox-
HoM ¢yHKuMuU. [Ipon3BoHAS IO HAPABJICHHUIO, TPAIUCHT.
YacTHble TPOU3BOJAHBIE BBICIIMX MOPSAKOB. Teopema o pa-
16 YacTHble TPOU3BOIHBIE [BEHCTBE CMEIIAHHBIX MPOU3BOAHBIX. Jnddepeniuans VYK-1,
" |BBICILIUX MOPSIKOB BhICIIINX MOpsAKOB. @opmyia Teiinmopa mist pyakuuu 1Byx |OITK-1
MEPEMEHHBIX.
JlokanpHubie s3xcTpemyma ®MII. Heobxoaumoe u nocra-
TOYHBIE YCIIOBUSI SKCTpEMYyMa. Y CIOBHBIN SKCTpemyM; Me- |YK-1
17. |[OxcTpemymbr @MIT M . peMy PEMYM, ’
toa MHOXUTenel Jlarpamka. HanGonpiiee n Haumensinee |OITK-1
3HayeHue (PYyHKIMHU B 3aMKHYTOH OrpaHUYE€HHON 00JIACTH.
HNuTerpajspbHoe ucuncjiaeHne GyHKumii 0THOH M1 MHOTHX NepPeMeHHbIX
IlepBooOpasnas u He-  ([lepBooOpasnas ¢pynkuus. Heonpenen€Huplii mHTErpat VK-1
18. |onpenenénnsiii uate- |(HU) u ero cBoiicTBa. Tabauiia OCHOBHBIX HEOTPEIEIEH- OHK’1
rpaj HBIX MHTErpanoB. HermocpeacTBEHHOE MHTETPUPOBAHUE.
[TonBenenue nox 3Hak qudepeHnnana. 3aMeHa nepeMeH-
OCHOBHEIE METOJILI WH- VH a I[.. anepenn p VK-1,
19. HOW B HEONpeeNIEHHOM HHTerpasne. VIHTerpupoBanue mo
TErPUPOBAHUS OIIK-1
JacTsIM
HuTerpupoBanue NpoCcTeUIINX paloHaIbHbBIX IpO0eii.
WNHurerpupoBanue  pa- PHD P patl HbIX AP VYK-1,
20. .. [MHTerprpoBaHue pallMoOHATBHBIX (PYHKINH pa3inokeHueM
UOHATBHBIX (DYHKITHI N N OIIK-1
HA CYMMY NPOCTEHIINX JPOOEH.
WNHurterpuposanue Tpu- |MIHTErpupoBaHue BBIPAXEHUHN, COAEPKAILUX TPUTOHOMET- VK-1
21. [FOHOMETPUYECKUX pudeckre (PyHKIIMU U HEKOTOPhIE UppallioHaIbHbIe (PYHK- OHK’I
GbyHKIII 805041
[Tonsitue onpenenéunoro uuaterpana (ON). Cymmer JapOy
U uX cBoiicTBa. HeoOX0MMMBbIe U JOCTATOYHBIC YCIIOBUS
2 Omnpenenéuupiii uHTE- |[MHTErpHpyemMoct GpyHkiuin. OU ¢ mepemenubiM BepxauMm |YK-1,
" [rpain npeznenoM u ero auddepennuposanue. Berancnenne O |OIIK-1
(popmyna Herorona-JleitOnuia). 3ameHa mepeMeHHOM B
OW u nHTErprpOBaHKE 110 YACTSIM.
HecoGcTBennsie nunterpans! [ u Il poga. Onpenenenus
HecoOcTBeHHBIE HHTE- p poat peil ’ VK-1,
23. MPU3HAKU CXOAMMOCTH, a0CONIOTHAS U YCIIOBHAS CXO/TU-
rpaJibl OIIK-1
MOCTb.
Omnpenenenne JBOMHOIO MHTETpala U €ro cBOMCTBA. ['eo-
METPUYECKUN U (PU3UIECKUNA CMBICIT IBOWHOTO HHTErpaa. VK-1
24. |IBoiiHble UHTErpasibl  |BbI4KclieHHe TBOMHBIX HHTETPAJIOB B IEKAPTOBOM CUCTEME OHK’I
koopauHar. [lepemena nopsiika UHTErpUpPOBAHUS B I10-
BTOPHOM HMHTErpaje.
N TpolHOM MHTErpai: onpeaeieHue, cBocTea u Beraucie- | YK-1,
25. |TpoitHbIe UHTETpaIBI N
HUE B JICKAPTOBOW CUCTEME KOOPAMHAT. OIIK-1
3ameHa IepeMEeHHBIX B IBOMHOM HHTeTpase. SIkoouaH me-
26 3aMeHa IEpEMEHHBIX B [PEXO0/1a U €r0 TeoMeTpudeckuil cMmbIci. J{BoliHoM unterpan |YK-1,
" |IBOMHOM MHTETpaJie B MOJIIPHOU cHCcTeMe KoopauHat. TpoiiHol unrerpai B uu- (OIIK-1
JMHJPUYECKON U chepryecKoi cucTeMax KOOpIuHaT.
Kpuonuneiinsiii uarerpani nepsoro poaa (KPU-1), ero
27 Kpuonuneiinbie nHTe- |cBOMcTBa U BhruucieHue. [Ipunoxenuss KPU-2. Cesa3b YK-I,
" [rpasibl KPU-1 nu KPU-2. ®opmyna I'puna. HezaBucumocts KPU-2 |OIIK-1

oT (pOpMBI MYyTH UHTETPUPOBAHUSI.




IIpunoxxenus onpene-

['eomeTprueckre MPUIIOKEHNST HHTETPAIOB: BEIYUCICHNE
IUIOINAAEH TUIOCKUX (UTYp; 00BEMOB TEJ; JUIUH JAYT; TUI0-

78 JIEHHOTO, IBOMHOTO, mazel nmopepxHocren BpameHusa. @usnueckue npunoxe- |YK-1,
" |TpOWHOTO M KPUBOJIM- |HUS MHTETPAJIOB: BRIUYUCIEHHE padoThl; myTH; Aapnenus;  |OIIK-1
HEWHBIX MHTETPAJIOB.  |MACCHI; EHTPA TSHKECTH; CTATUYECKUX MOMEHTOB M MO-
MEHTOB MHEPIUU
Oo0bikHOBeHHbIE TH(depennuanbubie ypasHenus (1Y)
OcCHOBHBIE TIOHSATHS TEOPUH OOBIKHOBEHHBIX U HEepeHITH-
anpHBIX ypaBHeHuH (JIY). O6mee u yactHOE pemenue Y.
OObIKHOBEHHBIE TU(-
Y 1-ro nopsiaka. 3anaua Ko s /1Y nepsoro nops-
(dbepeHIuaIbHbIC YpaB- YK-1,
29. ka. Teopema CylieCTBOBaHUS U €IMHCTBEHHOCTH PEILICHUS
HEHHsI [1IEPBOTO MOPs- OIIK-1
<a 3anaun Kommm nns 1Y nepsoro nopsiaka. Ilone nanpasie-
HUM, N30KJIUHBL [{Y ¢ paznensronmuymucs nepeMeHHbIMU U
ux uHTerpuposanue. JIY B nonHeix nuddepeniumanax.
Onnoponnsie, muHel-  (OgHopoaHas GyHkuusa. OxHopoaubie J[Y U UX HHTETpUpPO- VK-1
30. |aste Y 1-ro nopsiaka. |Banue. JIuneitnsie /1Y 1-ro nmopsiaika u METO/bI UX UHTE- OHK’I
YpaBuenue bepnymnu. |rpupoBanus. YpaBHeHUs1 bepHysm.
O6ume monsrtus o 1Y Beicimx nmopsakoB. 3anaua Komm.
TeopeMa cymiecTBOBaHUS U €IUHCTBEHHOCTH PEIICHUS 3a-
aun Komm. YpaBHenus, nonyckaroiue noHmxenue no- |YK-1
31. |V BbICcIIMX MOPSIKOB - P » AOILY m . i
psanka. [Toustue o kpaeBbix 3amadax. Jlunernsie ogqnopoa- (OIIK-1
ueie /1Y u cBoiicTBa ux pemienuit. CTpykTypa o01ero pe-
HIEHUSI HEOJHOPOHBIX JIMHEHHBIX J[Y BBICIIMX MOPSIKOB.
Jlunetinbie onqnopoausie Y Beicimx nopsaxos (JIOAY),
. CBOMCTBA UX pelleHn. JInHelHas 3aBUCUMOCTD U HE3aBU-
JIuneitnbie oMHOPO- o
CHUMOCTbH cucTeMbl pyHkiuii. Onpenenutens Bponckoro.  |YK-1,
32. [mpie 1Y BbICHIUX TIO- 9
ATKOB JIuneitnpie onHopoaHble Y BeIcIIMX mopsiakoB ¢ mocto-  (OIIK-1
p STHHBIMU K03 uumeHTamMu. XapakTepuCTUYECKOe ypaBHe-
HUE.
JInnelinble HEOMHOPOAHBIE Y BBICHIMX ITOPSAIKOB
. (JIHAY). Ctpykrypa obiiero peuienus. Pemenue nuxe-
JIuHetHbIe HEOAHOPO/T-
HBIX HeOAHOpOoAHBIX J[Y BbICcIINX MOpsAAKOB MeToAoM Ba- |YK-1,
33. [mpie 1Y BbICHIUX TIO- .
A7KOB pHaILMKU TPOU3BOJIBHBIX MTOCTOSIHHBIX. JIMHelHble HeoqHo- (OIIK-1
P poaubie JIY BBICIINX MOPSAIKOB ¢ TOCTOSHHBIMU K03 du-
UEHTAaMHU U CTIEIMAIbHON MPAaBOM YaCTBIO.
JInnelinble 0OTHOPOAHBIE CUCTEMBI 1Y € IOCTOSIHHBIMU KO-
34 Jluneiinpie omHOpOa-  |dpdunmenTamu. XapakTepucTUIecKoe ypaBHeHHE. JIn- YK-I,
" |apIe cucteMbl 1Y HeliHoe HeoiHOpoiHbIe cucTeMbl /Y ¢ nocrosinabiMu ko-  |OITK-1
s durnmenTamu.
YucnoBble 1 PYHKIMOHAJIbHbIE PSJIbI
UYucnosoii psia u ero cymma. Heobxoaumoe ycioBue cxo-
nuMocTH yrcioBoro psaaa. Kpurepuit Komm cxomumoctn  |[YK-1,
35. [YucnoBsle psbl. -
YUCIIOBOIO psja. I'apmonnyeckuii psaa. Psan Iupuxie. OIIK-1
IIpr3Haku cpaBHEHUSI.
[Ipu3sHaku cxoaAUMOCTH N
p 5 [Tpuznak JlanmamOepa u pagukanbabiid pu3Hak Komm. M- |[YK-1,
36. |4MCIOBBIX 3HAKOIIOCTO- .
TerpaibHblil npu3Hak Komu. OIIK-1
SIHHBIX PSIJIOB
37 3HakomnepeMeHHbIe psi- |3Hakouepenyrommecs psaasl. [Ipuznak Jleitoauma. A6co-  |VK-1,
" |mBI JIFOTHAs U YCJIOBHAs CXOJMMOCTb PSIJIOB. OIIK-1
OyHKIMOHAIBHBIE PAJIBI, CyMMa psiia U 00JacTh CXOIUMO-
38 PYHKIMOHATLHBIC PA- CTyI/I PL:IBHOMG Has EX(I)II[P’IMZZITL qf) HKLII/IOHaJIBHBIX ;/11;[013 YK-1,
" |ab1. CrenieHHbIC PSABI : p i P . |OIIK-1

Kpurepuit Ko u npusnak Beitepmrpacca paBHOMEpHOM




cxoauMocTd. HenpeprIBHOCTS CyMMBI (hyHKITHOHATIBHOTO
psna. Ilounennoe nudpepeHupoBaHie U UHTETPUPOBAHNE
dbyakuroHansHOTO psga. Crenenusie psanbl. Teopema Abe-
7s1. Paguyc v MHTEpBaJl CXOAMMOCTH CTEIIEHHOTO Psifa.
HenpepbIBHOCTH CyMMBI CTENIEHHOTO psifa. [lowiennoe
Qg depeHIMpOoBaHNEe U HUHTETPUPOBAHUE CTETIEHHOTO Psi-

Ia.

Psansr Tennopa u MakinopeHa. TeopeMa 0 €IMHCTBEHHOCTH
pasnoxkenus GyHKuui B psan Teitnopa. JloctaTounsie ycio-

39 Psnpl Teiinopa u Mak- [Bust mpeacrasienust GpyHkuuu psaaom Teinopa. Paznoxe- |YK-1,
" |[mopena HUE OCHOBHBIX AJIEeMEHTapHbBIX GyHKIMM B psan Teimopa.  |OIIK-1
[Ipumenenue psioB K pemeHuo 1udpdepeHnanTbHbIX
ypaBHEHUH, BEIUMCICHUIO ONPEICTICHHBIX HHTETPAJIOB.
Psan v unterpaa @ypne
OpTOroHaNTBbHOCTh TPUTOHOMETPUIECKON CUCTEMBI (PYHK-
TpHroHOMETpHIeCKHE uui. Tpuronomerpuueckuil pan Pypee. Jlocraroynsle VK-1,
40. psitsl Dyphe YCJIOBHUS CXOJMMOCTH TPUTOHOMETPUUYECKUX PsiioB Dyphe. OITK-1
Psan @ypwe st GyHkimii ¢ nepuogom 2nt v it GyHKIUHN C
MIPOU3BOJIBHBIM MEPHOOM.
DJIeMeHThI TeopuH (PYHKIMII KOMILJIEKCHOM NepeMeHHOoM
OyHkiuu komiuieke-  [OcHoBHbIE nemeHTapHble OKII, ux coiictBa. UHTErpan VK-1
41. |noit nepemennoil. Un- |ot @KII, ero cBoiictBa. Teopema Komm u nnterpanbHas OHK-’I
terpas o OKII dbopmyna Komm.
OnepanuoHHoe HCYHNCIEHUE
[Ipeobpazosanue Jlamiaca. OpuruHan u n300pakeHue.
CgoiicTBa ipeoOpa3oBanus Jlamnaca: TMHEHHOCTD; 1OJI0-
Oue; 3ama3pIBaHUe OPUTHHANA; CMEIIEHHE N300paskeHHs.
42 [IpeobpazoBanue BoccraHoBieHrne OpUrnHAIOB O UX U300PKESHUSIM. YK-I,
" |Jlarmnaca. Céprka. Ceéptka, e€ nzodpaxenue. [Ipumenenue npeodpazosanus |OIIK-1

Jlannaca K pemeHnio OOBIKHOBEHHBIX JIMHEUHBIX TU(de-
PEHIIMATIBHBIX YPAaBHEHUH C MOCTOSITHHBIMH KOA(PPHUIIHEH-
TaMH U UX CHCTEM.
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2.2 YyeOHO-MeTOAMYECKAS KAPTA y4eOHOH TUCHUIINHBI

IL]'DI HaIlpaBJICHUA IMOATOTOBKHU:

15.03.01 MammnocTtpoenue. HanmpasienHocTh (poduiib) — HHHOBAIIMOHHBIE TEXHOJIOTHU B CBa-
POYHOM MPOU3BOJICTBE.

1 cemecTp
: s€4:8| 3
5 Jexun § IpaxTHueckue § 5 g g E § e
o (HAaMEHOBAHHE TEM) oy (ceMHHapcKue) 3aHATHA FIEEd 2o o
2 S5q S£E| 5§
(=1 Sl g A
Mopayas 1
1. Marpuiibl 1 1€MCTBUS Hal IIp. p. 1. Onepanun Hag Mmatpunamu. | 2 | 2
1 |Humu. Onpenenurenu, ux csoii- | 2 |IIp. p. 2. Beruucnenue onpeaenure- 2] 2
CTBa U BBIYHCIICHUE. nei.
2. OGparHas matpuna. Mat- IIp. p. 3. O6Gparnas marpuma. Mar-
2 |puyHBIN METOJ pEelICHUs 2 |puunbiii Mmetop pemenust CJIAY. Ilpa-| 2 | 2
CJIAY. IlpaBuno Kpamepa. Buio Kpamepa.
3. Panr matpunbl. CUCTEMBI JIN- IIp. p. 4. Panr maTpunsl. CucteMbl 21
3 HEWHBIX ypaBHEHUH. Pelienne ) JIMHEWHBIX YPaBHEHUN.
npou3BoibHBIX CJIAY. Meton IIp. p. 5. Pemienne npon3BOIbHBIX 313
21 4 15
l"aycca. CJIAY. Merop I'aycca. Neo 1
4. BekTophl U onepaluu HaJl
4 [HAMH. CxkansgpHoe, BEKTOPHOE 1 ) IIp. p. 6. Bextops! u oneparuu Haj 2] 2
CMEILIAaHHOE NTPOU3BEACHUSI BEK- HUMU.
TOPOB
[Ip. p. 7 CkansgpHoe, BEKTOPHOE U 21 9
5 |5. IIpamas Ha MIIOCKOCTH 2 |CMEIIaHHOE NMPOU3BEICHUS BEKTOPOB
IIp. p. 8. [Ipsimast Ha MIIOCKOCTH 2] 2
6. [1lmockocTh U psiMast B TIpo-
6 |ctpanctBe. B3aumuoe pacnosno- | 2 |IIp. p. 9. Ilnockocts B mpocTpancTBe | 2 | 2
YKEHHE TIPSIMOM U TNTIOCKOCTH
IIp. p. 10. IIpsimast B mpocTpaHCTBE.
7. KpuBble BTOpOro nopsiika Ha B3aumHoe pacnionoxenue npsmoi u - | 2 | 2
7 |mnockoctu. [loBepXHOCTH BTO- | 2 |[ILIOCKOCTH
poro nopsiika IIp. p. 11. KpuBsle BToporo nopsiaka 21 4 313 15
Ha IJIOCKOCTH Ne 2
8. CucTteMbl KpUBOJIUHEHNHBIX n 12. TloBenxioc ODOLO [0
8 |koopauHaT. KoMrmiekcHble yuc- | 2 P. P. 1= LIOBCPXHOCTH BTOPOTO It 2| 2 |IIKVY]| 30
psaka
Ja.
Monayasb 2
[Ip. p. 13. Cuctembl KPUBOJIUHEUHBIX 51 o
9. Hucnosas nociie10BaTeNb- koopauHat. KommiekcHele uncia.
9 |HocTb. IIpenen uncnoBoii no- 2 [IIp. p. 14. Yucnosas nocienoBarTeb-
CJIeIOBaTEILHOCTH HocTh. [Ipenen yncnoBol mocnenoBa- | 2 | 2
TEJIbHOCTH.
10. Ilpenen GyHKIIMU B TOUKE U [Ip. p. 15. Ilpenen GbyHKIMHU B TOUKE U
10 |na 6eckoneunoctu. HempepsiB- | 2 [Ha 6eckoneunoctu. HempepsiBHOCTE | 2 | 2
HOCTBH (DYHKIIMH B TOUKE. (YHKIIMH B TOUKE.
11. beckoHeuHo manbie U Oec- I[Ip. p. 16. beckoneuno mainbie u Oec-
11 |koHEuHO OoJbITHE HYHKIIHH. 2 |koHe4yHo Oonbmre GyHKIUU. 3ameda- | 2 | 2
3ameuaTeNbHbIE PEJEIbI. TEJIbHBIE TIPEJIEIBL.
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CpaBHeHME 0€CKOHEUYHO MaJIbIX IIp. p. 17. CpaBHEHHE OECKOHEYHO
¢byHKIMNA. DKBUBAJICHTHBIE MaJlbIX (PyHKIUN. DKBUBAJICHTHBIE 21 2
byHKIHH. byHKIHH.
12 12. HenpepbIBHOCTh QYHKIUU ’ IIp. p. 18. HenpepbIBHOCTH PYHKIIUU 21 4 313 15
Ha MHO>KECTBE. TOYKH pa3phiBa. Ha MHO>KECTBE. TOYKH pa3phiBa. No 3
13. TIpowsBomnas u qudde- [Ip. p. 19. [IpousBoauas u nuddepen- 21 9
pennuan ¢pyakuun. [Iponsso- 1uan QyHKIHH.
13 2
HbIE U UG PepeHIabl BbIC- IIp. p. 20. [IpousBoanas u nuddepeH- 21 9
IIMX TOPSIKOB. a1 QyHKIHUY BBICIINX MOPSIIKOB.
14. OcHOBHBIE TEOPEMBI O IIp. p. 21. OcHOBHBIE TEOPEMBI O
14 |muddepenmupyembix pynknu- | 2 |muddepenmupyempix pyaknusx. [Ipa-| 2 | 2
ax. IIpaBuno Jlonurans. w10 Jlonurars.
[Ip. p. 22. UccnenoBanue GyHKIUN ¢
IIOMOLIBI0 Tpon3BOAHBIX. [locTpoenue| 2 | 2
15. ®yHkunn MHOTUX nepe-
rpauKOB.
15 |mennsix. [IpousBoanbie u qud- | 2
(bepentman GMIT IIp. p. 23. OyHKIIMKM MHOTUX TIEpe-
' MeHHBIX. [IponsBoaubie u quddepen- | 2 | 2
nuain OMII.
16 16. YacTHble IPON3BOHBIE ) IIp. p. 24. YacTHbIE IPOU3BOIHBIE 2| 4 313 15
BBICIIIUX MMOPSIJIKOB. BBICIIIUX MMOPSIJIKOB. Ne 4
[Ip. p. 25. JIokanbHbBINA U YCIOBHBIN
17 |17. Dxcrpemymbl GMIT. 2 skcTpemyMb GMIT. 2| 4 |IIKY|30
ImA
18-21 36 | % | 40
3a-
MEH)
Wroro 3a I cemectp 34 50| 96 100
Yacel / 3a4er. en. 180/5
2 cemecTp
L8 s
% Jlexiuu = 0 , E Z’ é é
& (HaMeHOBaHHUE TeM) g PAKTHICCIKHE 2 |2§ 85| S
= onl (ceMUHAapCKUE) 3aHATHS 53¢ 2 E =
2 9 25| 8
S g & 2
=
Monayas 1
1 |18. [IepBoobOpasHas u Heompe- ) IIp. p. 26. [1epBooOpazHas u Heompe- s |3
JEJIEHHBIA UHTETPAJL. JEJIEHHBIA UHTETPAJL.
2 |19. OcHOBHBIE METO/IBI NHTE- ) IIp. p. 27. OcHOBHBIE METO/IBI UHTE- R
TPUPOBAHHUSL. TpPUPOBAHMSI.
2 |20. MHTerpupoBanue panmo- ) IIp. p. 28. HTErpHpOBaHUE panuo- R
HaJbHBIX (PYHKITUH. HaJbHBIX (PYHKITUH.
3 |21. UaTEerpupoBaHue TPUTOHO- ) IIp. p. 29. UuTErpHpOBaHKE TPUTOHO- R
METPUYECKUX (PYHKITHIA. METPUYECKUX (PYHKITHIA.
4 |22. Onpenenénnpiii unrerpan. | 2 |Ilp. p. 30. OnpenenéHublii HHTErpa. 2 |3
4 123. HecoOCTBEHHbIE HHTETPAJIBI IIp. p. 31. HecobcTBeHHBIE HHTETPA- 313
2 2 | 4 15
JIBI. Ne 5
5 |24. JIBoiiHbIE UHTETPAJIBL. 2 |IIp. p. 32. /IBoiiHBIE UHTETpAJIBI. 2 |3
6 |25. TpoliHble UHTETPAJIbI. 2 |IIp. p. 33. TpoliHble UHTETPAITIBI. 2 |3
6 |26. 3aMeHa IEPEMEHHBIX B ) IIp. p. 34. 3ameHa nepeMEHHBIX B s |3
JIBOWHOM MHTErpaJIe. JIBOWHOM MHTETpaJIe.
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27 |27. KpuBoauHelHbIe HHTETPa- ) [Ip. p. 35. KpuBonuHelHble HHTETPA- R
JIBI. JIBI.
8 |28. [IpunoxkeHust onpeneaeHHo- [Ip. p. 36. [IpunoxxeHnus onpeaeineH- 313
o, IBOMHOT0, TPOWHOTO U KpU- | 2 [HOTO, JBOMHOIO, TPOIHOIO U KPUBO- 2 |4 Ne 6 15
BOJIMHEITHBIX HHTETPAJIOB. JIMHEHBIX HHTErPAJIOB. B
8 |29. O6bikHOBeHHBIC AU HEpeH- IIp. p. 37. O6bIkHOBEHHBIE MU De-
IHAIbHBIE YPABHEHUS MIEPBOTO | 2 |peHIIMAIbHBIE ypaBHEeHHs niepBoro nmo-| 2 | 3 |IIKVY| 30
MIOPSJIKA. psaka.
Monayasb 2
9 |30. OgHOpOaHBIE, TUHENHHBIE IIp. p. 38. OgHOpOAHBIE, TUHEWHBIE
AV 1-ro nopsinka. Ypasuenne |2 |IY 1-ro nopsanka. YpaBuenue bep- 2 |3
bepHym. HYJUIN.
10 |31. 1Y BbICIINX NOPSIKOB. 2 ([Ip. p. 39. 1Y BeICIIMX TOPSIAKOB. 2 |3
10 |32. JIuneitnsie ognopoansie Y ) IIp. p. 40. JIuneiinsie ognopoansie 1Y R
BBICHINX MOPSIJIKOB. BBICHINX MOPSIJIKOB.
11 |33. JIuneiiHbie HEOAHOPOIHBIE ) [Ip. p. 41. JIuneiinbie HEOTHOPOAHBIE R
JIY BbICIINX MOPSJIKOB. JIY BbICIINX MOPSJIKOB.
12 |34. JIuneiiHble OTHOPOJAHBIE CH- ) IIp. p. 52. JIuneiinbie OJHOPOIHBIE 2 |4 313 15
cremsbl J1Y. cuctemsl JIY. Ne 7
12 |35. YnucnoBsie psibl. 2 |IIp. p. 43 Yucnosbie psIbl. 2 |3
13 |36. Ilpu3Haku CXOAUMOCTH YHUC- ) IIp. p. 44. IIpusHaku cXOAUMOCTH s |3
JIOBBIX 3HAKOMIOCTOSIHHBIX PSAJIOB | ~ |YMCIIOBBIX 3HAKOIOCTOSIHHBIX PS/IOB.
14 |37. 3HaKONIEpEMEHHBIE PSIbL. 2 |IlIp. p. 45. 3HaKoniepeMEHHBIE PSIAbIL. 2 |3
14 |38. @yHKIIMOHATIBHBIE PSIBI. ) [Ip. p. 46. ®yHKIIMOHATBHBIE PSIBI. R
CreneHHbIe PSbL. CreneHHbIC PSIBL.
15 |39. Pagsl Teitnopa u Maxisope- | 2 (IIp. p. 47 Panel Teitnopa u Maknope- | 2 3
Ha. Ha.
16 |40. TpuroHomeTpudeckue psabl IIp. p. 48 TpuroHoMeTpuuecKue psiibl 313
2 2 | 4 15
dyphbe. dyphbe. No 8
16 |41. dyHKuMM KOMIUIEKCHOM Tie- ) IIp. p. 49. @yHKIIMN KOMILJIEKCHOMN 2 |3
pemennoi. Murerpan ot OKII. nepemeHHo. Murerpan ot OKII.
17 42.”Hp606pa303aHHe Jlannaca. ) Hp‘.. p. 50. IIpeo6pazoBanue Jlamnaca. > | 4 kv |30
CaépTka. CaépTka.
ImA
18-20 36 | 0% | 40
3a-
MEH)
Hroro 3a Il cemectp 50 50 |116 100
Yacel / 3auer. en. 216/6
HToro no nucuuminye 84| | 100 \212| |
Yacel / 3a4eT. ef1. 396/ 11
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Jl1s HanpaBiIeHUH IOATOTOBKHU:

15.03.03 Ilpuknannas mexanuka. HanpaBneHHOCTH (TpOGMIIb) — KOMIBIOTEPHBIN HHKUHUPHHT

15.03.06 MexaTponuka u podotoTexHuka. HarmpasieHHOCTH (Mpoduis) — poOOTOTEXHUKA B pOOO-
TOTEXHUYECKHE CUCTEMBI: pa3paboTKa U MPUMEHEHHE;
21.03.01 Hedrerazosoe neno. HanpapneHHOCTh (TpOdHIIb) — SKCIUTyaTallust U 0OCTYKUBaHUE 00b-
€KTOB TPaHCIIOPTA M XpaHEeHUs HE(TH, ra3a U MPOAYKTOB MepepaboTKH

1 cemecTp
g =
E Tletcuan 2 IpaxTHueckue 2| E7| == g
S (HaMMeHOBaHHUE TeM) S (ceMMHApCKIE) 3aHsTHS 5 g £ E E 3
g 28| £5 | ;
S 8 =
Monayasb 1
1. Marpuisl u 1eHCTBUS HAJl [Ip. p. 1. Onepanun HaK MaTpUIIAMU. 3
1 |aumu. Onpenenurenu, Ux 2 |[Ip. p. 2. Beruucnenue onpeaenuTe- 2| 3
CBOMCTBA U BBIUUCIICHHE. nei.
2. OOparnHas maTtpuia. Mar- IIp. p. 3. O6paTHas maTpuma. Mar-
2 |pu4HBIN METOJ pEIICHUS 2 |puunslii Meton pemenus CJIAY. Ilpa-| 2 | 3
CJIAY. IlpaBuiio Kpamepa. B0 Kpamepa.
3. Panr matpunsl. Cuctemsl IIp. p. 4. Panr maTpunbl. CucteMbl 21 3
3 JIMHENHBIX ypaBHeHUH. Perire- ) JIMHEWHBIX YPaBHEHUN.
Hue npou3BoibHbIX CJIAY. IIp. p. 5. Pemienne npon3BOIbHBIX 21 6 313 15
Merop I"aycca. CJIAY. Merop I'aycca. Ne 1
4. BexTopsbl U onepanuu HaJ
4 [HAMH. CxanapHoe, BEKTOPHOE ) IIp. p. 6. Bextops! u oneparuu Hajl 21 3
U CMEIIaHHOE NPOU3BEICHUS HUMH.
BEKTOPOB
IIp. p. 7 CxansipHoe, BEKTOPHOE U 21 3
5 |5. Ilpsmas Ha IUIOCKOCTH 2 |CMELIaHHOE IIPOU3BEAECHUS BEKTOPOB
IIp. p. 8. [Ipsimast Ha MIIOCKOCTH 2| 3
6. ILiockocTh U nipsAmas B
6 | POCTPANCTBE. B3a£4 MHOE pac= IIp. p. 9. [ImockocTe B mpocTtpanctee | 2 | 3
MOJIOXKEHHE MPSIMON U TIJIOCKO-
CTH
IIp. p. 10. IIpsimast B mpoCTpaHCTBE.
7. Kpussle BTOporo nopsika B3aumnoe pacnonoxenue npsmoiu | 2 | 3
7 |na mmockoctH. [ToBepxHOCTH 2 |IIOCKOCTH
BTOPOT'O NIOpsKa IIp. p. 11. Kpussle BTOoporo nopsiaka 1 6 313 15
Ha IJIOCKOCTH Ne 2
8. Cucrtembl KpUBOJUHENHBIX n .10 )
8 |koopaunat. KoMmmiekcHbIe 2 P. P. 1. 1I0BEPXHOCTH BTOPOTO 1O 21 7 | IIKY |30
psaaka
qucia.
Monayasb 2
[Ip. p. 13. Cuctembl KPUBOJIUHEUHBIX 5| 3
9. YwucnoBas mocienoBareb- koopauHat. KommiekcHele yncia.
9 |Hocts. [Ipenen uncnosoii mo- | 2 (Ip. p. 14. Yucnosas mocieaoBaTelb-
CJIEIOBATEIHLHOCTH HocTh. [Ipenen uncnoBoit nocnenoa- | 2 | 3
TEJIHHOCTH.
10 |10. Ilpenen ¢pynkuuu B Touke | 2 |Ilp. p. 15. Ilpenen pynkuuu B Toukeu| 2 | 3
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1 Ha OeckoHeyHocTH. Hempe- Ha OeckoHeuHOCTH. HempephIBHOCTH
PBIBHOCTH (DYHKIIMU B TOYKE. (YHKIIMU B TOUKE.
11. beckoHeuno masbie u 6ec- IIp. p. 16. beckoneuno mainele u 6ec-
KOHEUYHO 0oybIIne (PyHKITUH. KOHeuHo Oonpmue GpyHkiun. 3ameva- | 2 | 3
3ameuaTeNbHbIE MPEIeIbl. TeJIbHBIE IPEJIEINbI.
11 2
CpaBHeHHe OECKOHEYHO MaJIbIX IIp. p. 17. CpaBHeHHE OECKOHEYHO
GbyHKIUH. DKBUBaJIEHTHBIE MaJbIX (QYHKIMI. DKBUBaJICHTHBIC 21 3
GyHKIMH. GyHKIHH.
12. HenpepbIBHOCTE KU
12 |na MHO)KIZDCI’)FBC. TquP(Ib I})Igspm- 2 Ip. p. 18. Henpeprisrocts dynkiym 21 6 313 15
sa. Ha MHOecTBe. TOUKM pa3phIBa. Ne 3
13. IIpousBoanas u qudde- I[Ip. p. 19. [IpousBoanas u nuddepeH- 5| 3
pennuan ¢pyakuun. [Iponsso- 1uan QyHKIHH.
13 2
HbIE U UG PepeHIabl BbIC- IIp. p. 20. [IpousBoanas u nuddepeH- 21 3
IIMX TOPSIKOB. a1 QYHKIHUY BBICIINX MOPSIIKOB.
14. OcHOBHBIE TEOPEMBI O [Ip. p. 21. OcHOBHBIE TEOPEMBI O
14 |muddepenuupyembix pyakm- | 2 |(nuddepenuupyemsbix pyaxnusx. [Ipa-| 2 | 3
sx. [IpaBumno Jlonurans. Bwio Jlonurans.
IIp. p. 22. UccnenoBanue QyHKIHIA C
15. DYHKIMH MHOTHX Tiepe- ll:IOMOH_IB}O npousBoAHbIX. [Toctpoenue| 2 | 3
15 |mennsIx. [Ipon3BonHbIe 1 2 P AQUKOB.
IIp. p. 23. OyHKIIMKM MHOTUX TIEpe-
A epenpar GMII. MeHHBIX. [IpousBoaubie u quddepen- | 2 | 3
nuain OMII.
16 16. YacTHble IPON3BOHBIE ) IIp. p. 24. YacTHbIE IPOU3BOIHBIE 2| 7 313 15
BBICIIIUX MMOPSIJIKOB. BBICIIIUX MMOPSIJIKOB. Ne 4
17 |17. Dxerpemymsr ®MIL o |1Ip- p- 25. JIOKATBHBIA M yenoBHbit | 5 | 5 | ey | 30
skcTpeMymbl OMIT.
ImA
18-21 36 |(ok3a- | 40
MEH)
Uroro 3a I cemectp 34 50| 132 100
Yacel / 3a4er. en. 216/ 6
2 cemecTp
= _ L |34 EF
% Jlexuuu § IpakTHUeCcKue § E g a CE 2 =
= (HaMEeHOBaHUE TEM) = (ceMuHApCKHE) 3aHATHUS = o'y S ¥|5 S
2 59 25|88
g 2
Moayas 1
1 18. IlepBooOpa3Has u Heolpe- ) IIp. p. 26. [lepBoobOpazHas u Heompe- R
JIEJIEHHBIA UHTETPAJL. JIEJIEHHBIA UHTETPAJL.
) 19. OcHOBHEIE METOLI NHTE- ) IIp. p. 27. OcHOBHBIE METOBI HHTE- R
TPUPOBAHMSL. TPUPOBAHMSL.
) 20. MUaTerpupoBaHue paimo- ) IIp. p. 28. MHTErpHpOBaHHE paIUO- R
HAJIBHBIX (YHKIUH. HAJIBHBIX (YHKIUH.
3 21. aTerpupoBaHue TpUroHO- ) IIp. p. 29. UnTErpupoOBaHue TPUTOHO- 2 |3
METPUYECKUX (PYHKITHIA. METPUYECKUX (PYHKITHIA.
4 |22. Onpenenénnsbiii uaterpan. | 2 |Ilp. p. 30. OnpenenéHHblii HHTETpaJL. 2 |3
4 |23. HecoOCTBEHHBIC HHTETPAIHI | 2 E}E p- 31. HecodcTaernie mnTerpa- 2 | 4 il:lg 15
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5 |24. JIBoitHbIE MHTETPAJIbI. 2 |IIp. p. 32. JIBOITHBIE UHTETPAJIBI. 2 |3
6 |25. TpoliHble HHTETPaJIbI. 2 |IIp. p. 33. TpoliHble HHTErpaIbI. 2 |3
6 26. 3aMeHa IepeEMEHHBIX B ) IIp. p. 34. 3ameHa nepeMeHHbIX B R
JIBOWHOM MHTETrpaJIe. JIBOWHOM MHTErpaJIe.
27 27. KpuBoJIMHEITHBIE UHTErPa- ) [Ip. p. 35. KpuBonnHelHble HHTETpA- R
JIBI. JIBI.
28. IlpunoxxeHus: onpeaeeHHo- [Ip. p. 36. [IpunoxxeHus onpeaeneH- 313
8 |ro, IBOMHOrO, TPOMHOTO U KpU- | 2 [HOT0, JBOMHOI0, TPOMHOIO U KPUBO- 2 |4 Ne 6 15
BOJIMHEITHBIX HHTETPAJIOB. JIMHEHBIX HHTErPAJIOB. 3
29. O6bIkHOBeHHBIE U hepeH- IIp. p. 37. O6b1IKHOBEHHBIE AUDDe-
8 |IumanbHbBIC ypaBHEHUS MEPBOro | 2 [peHUIMANIbHBIE YpaBHeHUs nepBoro no-| 2 | 3 (IIKY | 30
OpSJIKA. psaka.
Mopyas 2
30. OnHOpOHBIE, TUHEHHbIE Ip. p. 38. OnHOpOAHBIC, TUHENHBIE
9 |4V 1-ro nopsaka. Ypasaenue |2 |1V 1-ro nopsaka. YpaBHenue bep- 2 13
bepnysnu. HYJUIH.
10 |31. 1Y BeICIIUX NOPSIIKOB. 2 [IIp. p. 39. 1Y BbIcHIMX NOPSIKOB. 2 |3
10 32. JIuneitnpie onHOpoaHbIe Y ) IIp. p. 40. JIuneiinsie ognopoansie 1Y R
BBICHINX MOPSIJIKOB. BBICIIUX MOPSIJIKOB.
33. JIuHeitHbIe HEOAHOPOTHBIE [Ip. p. 41. JIuneiinbie HEOTHOPOAHBIE
11 2 2 13
JIY BbICIINX MOPSJIKOB. JIY BbICIINX MOPSJIKOB.
12 34. JIuHeitHble OTHOPOJAHBIE CH- ) [Ip. p. 52. JIuneiinbie OJHOPOIHBIE 2 |4 313 15
cremsl J1Y. cucremsl J1Y. No 7
12 |35. YnucnoBsie psibl. 2 |IIp. p. 43 Yucnobie psIbL. 2 |3
13 36. [Ipu3Haku CXOAMMOCTH YHUC- ) [Ip. p. 44. IIpu3HaKku CXOAUMOCTH R
JIOBBIX 3HAKOMOCTOSIHHBIX PSJIOB| ~ |YMCIIOBBIX 3HAKOMOCTOSIHHBIX PSJIOB.
14 |37. 3nakoniepeMeHHbIE PSJIbI. 2 |IIp. p. 45. 3HaKonIepeMEHHBIE PSbI. 2 |3
14 38. ®yHKUMOHAIBHBIE PABI. ) IIp. p. 46. @yHKIMOHAIBHBIE PSJIBI. 2 |3
CreneHHbIe PAJIbL. CreneHHbIe PAJIbL.
15 39. Paps! Teiinopa u Makiiope- ) IIp. p. 47 Psanel Telinopa u Makiope- R
Ha. Ha.
40. TpuroHomeTpu4ecKue psabl IIp. p. 48 TpuroHoMeTpuuecKue psiibl 313
16 2 2 | 4 15
dyphbe. dyphbe. No 8
16 41. ®yHKINM KOMIUIEKCHOH Te- ) IIp. p. 49. @yHKIIMN KOMILJIEKCHOMN R
pemennoi. Murerpan or OKII. nepemenHo. Murerpan ot OKII.
17 42.”Hp606pa303aHHe Jlannaca. ) Hp‘.. p. 50. IIpeo6pazoBanue Jlamnaca. > | 4 kv |30
CaépTka. CaépTka.
ITA
18-20 36 | 0% | 40
3a-
MEH)
Uroro 3a Il cemectp 50 50 |116 100
Yacel / 3a4eT. e]1. 216/6
Hroro no nucuuminye 84| | 100 [248| |
Yacel / 3a4eT. e]1. 432 /12

[IpunsaTbIe 0003HAUEHUS

313 — 3amuTa MHANBUYaIbHOTO 33aHMUS;
[TKY — nmpomexyTOYHbI KOHTPOJIb YCIIEBAEMOCTH.

ITA - mpomexkyTO4Hast aTTecTaLusl.
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HToroBas olieHKa Ha IK3aMEHe 10 MATHOAITLHOM CUCTEME OTPeIeNsieTcs Kak cyMMa 0allioB

MIPOMEKYTOUYHOTO KOHTPOJISI YCIIEBAEMOCTH U IMPOMEXKYTOUHOM aTTecTaluu (3K3aMeHa) U COOTBET-
CTBYET CyMMapHbIM Oajiam:

baminer 87-100

65-86

51-64

0-50

OneHka O1innyHO

Xoponio

Y 10BII€TBOPUTEIIHHO

HeynosnerBopurenbHO

[Ipu 5TOM MPOMEKYTOUHBII KOHTPOJb YCIIEBAEMOCTH OlleHHBaeTcs 10 60 OalioB, a MPOMEKYTOU-
Has aTrTecTanus (dK3aMeH) omneHuBaeTcs 10 40 0amioB.

3 OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[Ipu u3ydeHnn MUCHUIUIMHBI UCTIOIB3YETCSI MOIYJIbHO-PEUTHHTOBAs CUCTEMA OIICHKU 3HAHUM
cTyneHToB. I[IpuMenenne GopM u METOJIOB MPOBENCHUS 3aHATUN MPU U3YYCHHUH PA3IHYHBIX TEM
Kypca ImpeJICTaBJIeHO B TabIuIe.

Ne dopma npoBeneHHs 3a- Bun ayauTopHbIX 3aHATHI
Bcero gacos
n/m HATHUS Jlekunn [TpakTHyeckue 3aHATHS
1-6, 8-16, 18-20,
1 TpanuuuoHHble 2227, 30-38, 41 1-50 168
7,17,21, 28,29,
2 MynsTuMeaua 39, 40, 42 16
UTOoro 184

4 OHEHOYHBIE CPEJCTBA

Hcnons3yeMbie OIEHOYHBIE CPEICTBA MO YUeOHOW IMCIHUIUIMHE MPEICTABICHBI B TAOIHIE U
XpaHaTcs Ha Kadempe.

Ne ni/m Buj ouieHOYHBIX CPeACTB KouauuyecTBo
KOMILIEKTOB

1 Bompocsl k 5k3amMeny 2

2 DK3aMeHalMOHHbIE OUIIETHI 2

3 WHnuBHTyanbHBIE 3aTaHUs 8

5 METOJAUKA U KPUTEPUM OLIEHKHA KOMITIETEHIIUI CTYJIEHTOB

5.1 YpoBHuU c(hopMHUPOBAHHOCTH KOMIIETEHIIMI

Jl1s HanpaBiIeHUH IOATOTOBKHU:

15.03.01 MammnocTtpoenue. HanpasieHHOCTD (poduih) — HNHHOBALIMOHHBIE TEXHOJIOTHH B CBa-
POYHOM MPOU3BOICTBE;
15.03.03 Ilpuknannas mexanuka. HanpaBneHHOCTH (ITpOMIIb) — KOMIBIOTEPHBIN HHKUHUPHHT
15.03.06 MexaTponnka u podotoTexHuka. HarpasiaeHHOCTH (Mpoduis) — poOOTOTEXHUKA B pOOO-
TOTEXHUYECKHE CUCTEMBI: pa3paboTKa 1 MPHUMEHEHHE;
21.03.01 Hedrerazosoe neno. HanpapieHHOCTD (MpoduUiIh) — IKCILTyaTalus U 00CIyKUBaHUE 00b-
€KTOB TPAHCIOPTA U XpaHEHUs He()TH, ra3za U MPOJYKTOB IepepadOTKH.

Ne
n/n

YpoBuu chopmu-
POBAHHOCTH KOM-

NMETCHIUH

CoxaeprxaTteTbHOe ONMCAHHE YPOBHA

Pe3yabTaThl 00yuenus

YK-1 CnocobeH ocymecTBIsTh MOUCK, KPUTHUESCKHI aHaIM3 U CHHTE3 HH)OPMAIIUH, TPUMEHSITh CHCTEM-
HBIH TTOJIXOJ JIJIsl PEIICHUS TIOCTABJICHHBIX 33134

MNYK-1.1 Criocoben paboTath ¢ HCTOYHHKAMHU HHGOPMAIIUN TTPH H3yUYEHUH MAaTEMaTHICCKUX TEM

1 IToporoBslif ypoBEeHb

3HaeT U MOHUMAET IIPUHIOMUIIBI ITIOMCKa NMH-
(bOpMaLII/II/I B pa3JIMYHBIX UICTOUYHUKAX U UC-

ITonck m wMcmoJjib30BaHHE HH-
(hopMaIu 1oJ; pyKOBOJICTBOM
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MOJIb30BaHUs HAlIEHHON HH(POPMAaLIUK TIPH
U3yYEHUN MaTeMaTH4YECKUX TEM

npenogaBaTeiid Ipru N3y4YCHUU
CTaHIapPTHBIX MaTreMaTu4dc-
CKUX TEM H pPCIICHUH THUIIO-
BbIX MAaTCMAaTUYCCKHUX 3aJa4

[IponBunyTHIl  ypo-

[Ipu u3yyeHnn MaTeMaTUIECKUX TEM HAXO0-
AT HEOOXOTUMYIO HH(OPMAIIHIO B yIeOHOM

CaMoCTOSATeNbHBIN TTOUCK HH-
dhopmariu B yaeOHOM U cripa-
BOYHOH nuTeparype, € aHa-
U3 ® WCIOJNB30BAHUC IPHU

2 JTUTEpaType, B CIPAaBOYHUKAX M SHITUKIIOIE-
BEHb N W3Y4YeHWW CTaHAApPTHBIX Ma-
JIUSIX, B TOM YHCJIC OHJIAlH, aHATH3UPYET U
M TEMATUYeCKUX TEeM W pelie-
UCIIOJIb3YET HAWJICHHYIO HH(POPMAIIUIO
HUU THUIOBBIX MaTeMaTHye-
CKHUX 3aj1a4
CaMocCTOsATeNbHBIN TTOUCK HH-
[Ipu u3yyeHnn MaTeMaTUIECKUX TEM HAXO- .
. | bopmanuu B yueOHOI, Hayd-
JUT HEOOXOIUMYI0 HH(POPMAIHIO B YICOHOM, . .
. . HOH, cHenuaibHOW | Crpa-
HAYYHOU U CIICIUANBHON TUTepaType, B Ma- . .
9 BOYHOH jwmTeparype, e€ aHa-
Tepuaiax KoHPEpeHIui, CeMUHApOB, B aHa-
. JU3, OIIEHKA W HUCIIOJIb30BaHHE
3 Beicokuii ypoBeHb JUTUYECKUX UCCIIEIOBAHUSX, B CITPABOYHU-
. Py W3yYeHUH HOBBIX W
Kax U SHIUKJIONEHSIX, B TOM YUCIIC OHJIAMH,
CIIOKHBIX ~ MaTeMaTU4ecKhuX

aHATU3UPYET, OLICHUBAET U UCIIONb3YET
HalICHHYIO U CHHTE3UpPYyeT HOBYIO HH(OP-
MaIfio

TEM U PELICHUHM HECTaHAAPT-
HBIX MaTeMaTHYECKHX 3ajad,
CHHTE3 HOBOW MH(OpMaIK

MNYK-1.2 Crioco6eH NpUMEHSITh CHCTEMHBIN TTOIXO0T TIPH PEIICHIN MAaTEeMATHIECKUX M IMPHUKIIATHBIX 3a/1a4

3HaeT U MOHUMAET OCHOBHBIC IIPUHOUIIBI

Pemaer mox pykoBOACTBOM
MpPEnoaBaTeNiss  HECIOXKHBIC
TUIIOBLIC MaTeMaTHUYECKUEe U

1 [ToporoBelii ypoBeHb | CUCTEMHOTO MOAXO0/IA K PEIICHUIO MaTeMa-
MPUKIAIHBIE 3a/a4d, Tpedy-
TUYECKUX U MPUKITAIHBIX 32124
IOII[UE CHCTEMHOIO TOJX0a K
WX PEIICHUIO
CaMOCTOSITENIPHO pENIaeT TH-
. MOBBIE MaTeMaTH4YecKhue W
. [IpuMeHsieT CUCTeMHBIH MOIXO/ IPH peliie-
[IponsunyTHIl  ypo- MPUKJIATHBIC 3a71adu, Tpedy-
2 HUHM MaTeMaTHYECKUX M MPUKJIaTHBIX 337134,
BCHb IOIIUE CHCTEMHOTO TOJX0a K
aHAIM3UPYET PE3yNIbTAThI
WX pEIICHHIO, aHaJIN3UPYeT
MOJTyYEHHBIC PE3YJIBTATHI
CaMOCTOSTEIIEHO peliaeT
Crioco0eH co3/1aBaTh U IPUMEHSTH IIPH Pe- CJIOKHBIE MATEMATUYECKUE U
[ICHUM MaTeMaTHYECKIX M PUKIAHBIX 3a- | PUKJIaHbBIEC 3a]1a9H, TpeOy-
3 Bricokuit ypoBeHb Jla4 HOBBIE, eTMHBIC U Oolee 3 pekTHBHBIC IOII[UE CUCTEMHOT0 TTOIX0/a K

nmoaxoabl U MCTO0JIOTUH, AHAJIM3UPOBATL U
OLICHUBATH PE3YJIbTAThI

HX pCHICHUIO, AaHAJIU3UPYCT U
OLICHMUBACT IOJIYYCHHBIC PE-
3YyJIbTAThbL

I[J'ISI HaIpaBJICHHUS ITOATOTOBKH:

15.03.01 MammuocTpoenue. HanpaBneHHOCTh (pohuiib) — MHHOBAIIMOHHBIE TEXHOJIOTHUHU B CBa-
POYHOM MPOU3BOJICTBE.

Ne
n/n

Yposuu chopmu-
POBAHHOCTH KOM-
neTeHI U

CozaepixaTebHOe ONMCAHHE YPOBHA

PesynbTatel 00yueHus

OIIK-1. CtocobeH mpuMeHSTh €CTECTBEHHOHAYYHBIE U OOIIEHHKEHEPHBIC 3HAHUS, METOJIBI MaTe-
MaTHYECKOT0 aHAJIM3a U MOJIETTUPOBaHUS B TPO(HECCHOHATILHOM IS TEIIbHOCTH.

NOIIK-1.2. 3HaeT OCHOBHBIE MaTeMaTHIECKHNE MOJCIIA U METOIbI U CITOCOOCH MPUMEHSATh UX TIPH

PCIICHUHU MMPUKJIAAHBIX 3a1a4

1 [Toporoserii ypoBeHb | ba3oBeie 3HaHus B 00BbeMe paboueil mpo- ‘ Nmeet npeacrasiaeHne o oc-
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rpaMMbl  (3HaHUE OIPENEICHUH OCHOBHBIX
MOHATHUN), YMEHUE pPelaTh THIIOBBIE 33Ja4d
[0/, PYKOBOJICTBOM IIperoaBaTesl.

HOBHBIX MaTCMaTU4YCCKUX MO-
ACIIX U METOJIaX PCHICHU A
MMPUKIIAAHBIX 3a1a4.

IlponBunyTHIl  ypoO-
BEHb

[Tonaple 3HaHMsS B 0o0BEeMe paboued mpo-
rpaMMBbl, TPaBWIBHOE WCIOJIh30BAHUE TEP-
MUHOJIOTHH, CIIOCOOHOCTh CaMOCTOSITEIIEHO
pelaTh TUIOBBIC 3a/a4d Y4eOHOW JIUCIIH-

IIJIMHBI.

VYmeer IMPUMCHATH OCHOBHBIC
MaTeMaTUYCCKHUEC MOJCIIU U
METOJbI IJIsA PECIICHUA IIPpH-
KJIaJHBIX 3aJa4.

Bricokuit ypoBeHb

CucrteMaTH3UpOBaHHbIC, TIIYOOKUE 3HAHUS B
o0beMe paboueill HpOrpaMMbl, TOYHOE HC-
MOJIb30BAHUE HAYYHON TEPMUHOJIOTHU U CBO-
0oIHOE BIIAJICHWEC WHCTPYMEHTapUEM yueO-
HOW JTUCIMIUIMHBI, YMEHUE aHAJIH3UPOBaTh U
MPUMEHSTh TCOPETHUECKUE 3HAHUS TMPH ca-
MOCTOSITEIbHOM PEUNICHUU Y4eOHBIX 3ajad U
3a/]1a4 TOBBIIIEHHON CIIOHOCTH.

B coBepiieHcTBe BiaseeT Ma-
TEMaTHYECKAMHU MOJIEIIAMA 1
METOJaMH pPeIIeHuUs pH-
KJIQJHBIX 33jad.

ﬂJ’IH HaIpaBJICHUS ITOATOTOBKH:

15.03.03 Ipukmannas mexanuka. HanpasieHHOCTD (TpOQHITh) — KOMIBIOTEPHBIN WHKUHUPHUHT.

Ne
n/n

YpoBuu chopmu-
POBAHHOCTH KOM-
NeTeHIUN

CouepmaTenbﬂoe OMMUCAHUE YPOBHSA

Pe3ysabTaThl 00y4yeHus

OIIK-1. CnocoGeH NMprUMEeHSATh €CTECTBEHHOHAYUHBIE U OOLIEHH)KEHEPHBIE 3HAHUS, METO/IbI MaTe-

MaTUYCCKOr'o aHaJIn3a U MOJACIIUPOBAHUS B HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH.

HOIIK-1.4. 3HaeT 0OCHOBHBIC MATEMATHYECKUE MOJICITH M METOJIbI U CITOCOOEH MTPUMEHSITh UX MPH Pe-

ICHUH IMMPUKIIAAHBIX 3a/1a4

IToporoBslif ypoBeHb

bazoBeic 3HaHWS B 0OBeMe pabodei Ipo-
rpaMMbl (3HaHUE OIPENEICHUH OCHOBHBIX
MOHATHI), YMEHHE pelaTh TUIOBBIC 3a]auu
O] PyKOBOJICTBOM IIPETIOIaBaTelIsl.

Hmeet nipeacTaBieHue o oc-
HOBHBIX MAaTEMaTUYECKUX MO-
JIEJSIX M METOJIaX PeIIeHus
MIPUKIIATHBIX 3a/1a4.

IIponBunyTHIl  ypoO-
BEHb

[lonubie 3HaHUS B o0beMe paboueil mpo-
rpaMMBbl, TPaBWIBHOE WCIOJIh30BaHUE TEP-
MUHOJIOTHH, CIIOCOOHOCTh CaMOCTOSITEIIEHO
peliaTh TUIIOBBIE 3aadyul y4eOHOU aucuu-

TIJIMHBI.

Vmeer IIPUMCHATH OCHOBHBIC
MATEMATHYCCKUE MOJCIIN U
METOJbI IJIA PEINCHUS IIPpH-
KIaJHBIX 3a1a4.

Bricokuii ypoBeHb

CucrteMaTH3upOBaHHbIE, TTyOOKUE 3HAHUS B
o0beMe paboueil mporpammbl, TOYHOE WC-
[10JIb30BaHUE HAYYHOI TEPMUHOJIOTUHU U CBO-
0omHOE BIIAaJCHUE HMHCTPyMEHTapHeM Yy4eo-
HOW JUCLMIUIMHBI, YMEHUE aHaJIU3UpPOBaTh U
MPUMEHATh TEOPETUUYECKUE 3HAHUS TpU ca-
MOCTOSATEILHOM PEUICHUH Y4eOHBIX 3ajad U
3ajJja4 TOBBILICHHON CIIOHOCTH.

B cosepiieHcTBE BiiajieeT Ma-
TEMAaTUYECKUMHU MOJCIISIMU U
METOJaMH pPeIIeHuUs IpH-
KJIaJTHBIX 33]1a4.
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I[J'ISI HaIpaBJICHU ITOATOTOBKH:

15.03.06 Mexarponnka u pobororexHuka. HampasieHHOCTh (TIpo¢uis) — poOOTOTEXHUKA U POOO-
TOTEXHUYECKHE CUCTEMBI: Pa3pabOTKa ¥ MPUMEHEHHE.

YpoBuu chopmu-
POBAHHOCTH KOM-
NnNeTEeHINH

Ne
n/n

CouepmaTenbﬂoe OMUCAHUE YPOBHSA

Pe3ysabTaThl 00y4eHus

OIIK-1. CocobeH mpUMEeHsITh €CTECTBEHHOHAYYHBIE U OOIEHHKEHEPHBIC 3HAHUS, METOJIbI MaTeMa-

TUYCCKOT'O aHAJIN3a U MOACITIUMPOBAHUA B HpO(l)GCCI/IOHaJIBHOI‘;I ACATCIIBHOCTH.

HOIIK-1.1. 3HaeT OCHOBHBIC MaTEMAaTHYECKUE MOJIEITH U METObI U CITIOCOOEH MPUMEHSTh UX MPH pe-

ICHUHW NNPUKIIAJHBIX 3a1a4

1 [Toporosslii ypoBeHb

bazoBeie 3HaHmWs B oOBeMe pabodel mpo-
rpaMMbl (3HaHUE OIPENEIICHUH OCHOBHBIX
TIOHSATHI), YMEHHE DPEIIaTh THUIIOBBIC 3aJ1a4u
OJT PYKOBOJICTBOM TTPETIO/IaBaATEIS.

Hmeet npeacraBineHue o oc-
HOBHBIX MAaTEMaTUYECKUX MO-
JIEJSIX M METO/IaX PeIIeHuUs
MPUKIATHBIX 3a7a4.

ITonHbie 3HaHMS B 0o0BEeMe paboueil mpo-
rpaMMbl, TMPaBUIBHOE WCIONB30BAHUE TEp-
MUHOJIOTHH, CIIOCOOHOCTh CaMOCTOSITEIIEHO
pemarh THIOBBIC 3a/a4d Y4eOHOW JUCIIH-

IIJIMHBI.

VYmeer IMPUMCHATH OCHOBHBIC
MaTeMaTUYCCKHUEC MOJCIIN U
METOJbI IJIA PECIICHUA IIPpU-
KIaJHBIX 3aJa4.

) IIponBuHyTHIll  ypoO-
BEHb
3 Bricokwmii ypoBeHb

CucremaTu3upoBaHHbBIE, TIyOOKUE 3HAHUS B
obbeme pabodueil mporpaMMbl, TOYHOE HC-
MOJIb30BAaHUE HAYYHOW TEPMUHOJIOTUU U CBO-
00JHOE BJIaJleHUE HHCTPYMECHTapHEM y4eO-
HOU JTUCHUIUINHBI, YMEHUE aHAIN3UPOBATh U
MPUMEHSATh TEOPETHUYCSCKUE 3HAHWSI MPU Ca-
MOCTOSITEILHOM PEIICHUH YYeOHBIX 33734 |
3aJ1a4 MMOBBIIICHHOMN CJI0KHOCTH.

B coBepiieHcTBe BiaseeT Ma-
TEMATUYCCKUMHU MOJICIISIMU U
METOJaMH PeIIeHuUs IpH-
KJIQJHBIX 3ajad.

ﬂJ’IH HaIpaBJICHUS ITOATOTOBKH:

21.03.01 Hedrerazosoe neno. HanpapieHHOCTD (MpoduUiIh) — IKCILTyaTamus U 00CITy)KUBaHUE 00b-

€KTOB TPAHCIOPTA U XpaHEHUs He()TH, ra3za U MPOJYKTOB IepepadOTKH.

Yposuu chopmu-
POBAHHOCTH KOM-
neTeHUNN

Ne
n/n

CoaepxaTtenbHOE ONMUCAHKUE YPOBHS

PesynbTatel 00yueHust

OIIK-1. CiocobeH pemaTh 3a/1a4i, OTHOCAIINECS K MPO(eCCUOHATBHOMN NeATeTbHOCTH, IPUMEHSIS

METOJbI MOJACIIMPOBAHUA, MATEMATUUCCKOT'O aHAJIN3a, CCTCCTBCHHOHAYYHbIC U 06I_IleI/IH>KeHepHI)Ie

3HaHH.

HOIIK-1.1. 3HaeT OCHOBHBIC MaTEMAaTHYECKUE MOJIEITH U METOBI U CITIOCOOEH MPUMEHSThL X MPHU pe-

IICHUHA NPUKIIAJHBIX 3a1a4.

1 [Toporoselii ypoBeHb

BazoBbie 3HaHus B o0OBeMe paboueit mpo-
rpaMMbl (3HaHUE OIPENEICHUH OCHOBHBIX
MOHATHI), YMEHHE pelaTh TUIOBBIC 3aJauu
OJT PYKOBOJICTBOM IIPEIIOaBaATEIIsI.

Nmeet npexacrasiaenue o oc-
HOBHBIX MAaTEMaTHYECKUX MO-
JeJSIX U METOJax pelIeHHsI
MPUKJIATHBIX 3a/1a4.

IIpoaBunyTHIl  ypoO-
BEHb

[Tonaple 3HaHMs B 0o0BeMe paboueid mpo-
rpaMMBbl, TPaBWJIBHOE WCIOJIh30BaHUE TEP-

MMHOJIOI'MH, CIIOCOOHOCTh  CAMOCTOSTEIBLHO

Vmeer IIPUMCHATH OCHOBHBIC
MaTeMaTUYCCKHUEC MOJCIIN U
MCTO/bI IJISA pCIICHUA IPU-
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peliaTth THUIIOBLIC 3aAdavu qu6HOI>’I pil
TIJIMHBI.

UCIIM- | KJIaJHBIX 3aJa4.

00JHOE BIIAJICHHEC WHCTPYMECHTApPHEM
3 Bricokwmii ypoBeHb pyM P

MNPUMCHATL TCOPCTUYCCKUC 3HAHUA IIP

3aJ1a4 MOBBIIIICHHON CJIOKHOCTH.

CucremMaTH3UpOBaHHbBIE, TTTyOOKHE 3HAHUS B
obbeMe pabodeil mporpaMMbl, TOYHOE WC-

MOCTOATCIIBHOM PCHICHUN y‘-Ie6HBIX 3agad "

MOJIb30BaHUE HAYYHOH TEPMHHOJIOTHU M CBO- | B coBepmieHCTBe BiajeeT mMa-

yqe6— TEMAaTUYCCKUMHU MOACISIMHA 1

HOM JUCHUINIMHBI, YMCHUEC aHAJIMU3HUPOBATE U | MCTOAAMH PCUICHUS IIPU-

1 Ca- | KJIaJHBIX 3aJa4.

5.2 MeToaunka olleHKH 3HAHWI, yMEeHHMI U HABBIKOB CTY

Jl1s HanpaBiIeHU M IOATOTOBKHU:

JACHTOB

15.03.01 MammuocTpoenue. HanpaBnenHOCTh (pohuib) — MHHOBAIIMOHHBIE TEXHOJIOTHUHU B CBa-

POYHOM MPOU3BOJICTBE;
15.03.03 Ilpuxmannas mexanuka. HanpaBineHHOCTH (TTpoduiib) —

KOMIIBIOTEPHBIN MHXUHUPHUHT;

15.03.06 MexaTtponuka u pobotorexarnka. HampasineHHOCTH (TTpoduits) — po6OTOTEXHUKA U pOOO-

TOTEXHHUYECKHE CHCTEMBI: pa3paboTKa 1 MPUMEHEHHE;
21.03.01 HegrerazoBoe neno. HampasneHHOCTH (MTpoduIIb) — 3K
€KTOB TPAHCHOPTA M XpaHeHHs HedTH, ra3a u MPOAYKTOB Iepepa

CIUTyaTalysi ¥ 00CIyXHUBaHUE 00b-
00TKH.

Pesynbrarel 00ydeHms \ O11eHOYHbIE CPEJICTBA

YK-1 CriocobeH oCcymecTBIATh MOUCK, KPUTHIECKUI aHAIN3 W CHHTE3 WHPOPMAITUH, IPUMEHSTH CH-

CTEMHBIH MOJXOJ IJIsl PEIIECHUS TTOCTABJICHHBIX 3a/1a4

NYK-1.1 Cnocoben paboTaTh ¢ ICTOYHUKAMH HH(GOPMALIUK TP U3YYCHUH MAaTEMaTHUYECKUX TEM

[Tonck m wucnonb30BaHUE HHPOPMAIUMHU TOJ PYKOBOJICTBOM
MpenoiaBaresis Mpyu U3yYeHUU CTAHJAPTHBIX MAaTEMaTHYECKUX
TEM U pElIeHUH TUTIOBBIX MAaTEMaTHUYECKUX 3a/1a4

Bomnpoch! k 3x3aMeny
DK3aMeHAIMOHHBIE OMJIETHI
NunuBuyanpHbIC 3aTaHUS

CamocrosTenbHbIN MOUCK HHPOPMALIUU B YUeOHOH U CIpaBOY-
HOHW JHTepaType, €€ aHajIu3 M WCIIOJIB30BAHUE TPU N3yYCHUH
CTaHJAPTHBIX MAaTeMaTHMYECKUX TE€M U PELICHUH TUIOBBIX Ma-
TEeMaTHYECKHX 3a/1a4

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanpHble 3a0aHus

CamocrosTenbHbI MOUCK WHpOpMAUK B Y4eOHOH, HAY4HOM,
CIIeIIMAIbHON U CIPABOYHOM JIUTEpaAType, €€ aHaIu3, OLEHKA 1
UCTIOJIb30BaHUE TPU W3YYEHHH HOBBIX U CIOXKHBIX MaTeMaTH-
YEeCKUX TE€M M PEIICHWH HEeCTaHJIapTHBIX MaTeMaTHYeCKuX 3a-
Jlad, CHHTE3 HOBOM MH(popManuu

Bomnpoch! k 3x3aMeny
DK3aMeHAIMOHHBIE OUJIETHI
NunuBuyanpHbIC 3a1aHUS

NYK-1.2 CriocobeH mpuMeHSITh CUCTEMHBIN MOXO0J] TIPH Pellie
KJIAJIHBIX 3a/1a4

HUMU MaTEMAaTUYCCKHUX U IIPpHU-

Pemraer oA PYKOBOACTBOM IIPEMNOAABATEIISI HECIOXKHBIC THIIO-
BbIC MATCMATUYCCKUC U NPUKIIAJAHBIC 3ada4H, Tpe6YIOIJ.II/I€ CH-
CTEMHOI'0 MoAxo4a K UX PECIICHHUIO

Bomnpock! k 3x3aMeny
DK3aMeHAIlMOHHBIE OMIIETHI
NunuBuyanpHbIC 3a1aHUS

CaMOCTOATEIBHO pelIaeT TUIOBbIE MAaTeMAaTUYECKHUE U TpHU-
KJIaJHBIE 33/1a4¥, TPEOYIOIINEe CUCTEMHOTO MOJX0/Ja K MX pe-
HICHUIO, aHATM3UPYET NMOTYYCHHbIE PE3YIbTAThI

Bomnpock! k 3x3aMeny
DK3aMeHAIMOHHBIE OMJIETHI
NunuBuyanpHbIC 3a1aHUS

CaMoCTOsATENTbHO pelIaeT CI0XKHbIE MaTEeMaTUYECKUE U TpH-
KJIQJHBIE 3a/1aud, TPeOyroIue CHCTEMHOr0 IMOJX0Ja K MX pe-

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI

MICHUIO, AHAJIM3UPYCT U OLCHUBACT MOJYUYCHHBIC PC3YJIbTAThI

MNuauBunyaneHbIe 3a0aHUSA
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I[J'DI HaIpaBJICHU ITOATOTOBKH:

15.03.01 MammuocTpoenue. HanpaBneHHOCTh (pohuib) — MHHOBAIIMOHHBIE TEXHOJIOTHUHU B CBa-

POYHOM NPOU3BOJICTBE.

Pesynbrarel 00ydeHus

O11eHOYHBIE CPEJICTBA

OIIK-1. CniocoGeH mpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEWH)KEHEPHbIE 3HAHUS, METOIbI
MaTEeMaTHYECKOr0 aHAIN3a M MOJICTUPOBAHUS B MPO(ECCHOHATBHOMN NeITEILHOCTH.

NOIIK-1.2. 3naeT 0CHOBHbIE MaTEMaTHYECKUE MOJIEIH U METO/IbI U CIIOCOOEH MPUMEHSTh UX

IIpU pEelIeHNU IPUKIIATHBIX 3a7a4

CriocobeH moj PYKOBOJACTBOM IPEMNOAABATENsS MPUMEHSThH
€CTECTBEHHOHAy4YHbIe M OOIEHHKEHEPHbIE 3HAHUS, METOJbI
MaTEMaTUYECKOT0 aHajdu3a U MOJAEIUPOBAaHUS K MPOCTEHIINM
3aJja4aM, KOTOpble MOTYT BCTpPETHTCS B MpodeccnoHanbHOI
JESITEIbHOCTH.

Bomnpoch! k 3x3aMeny
DK3aMeHAIMOHHBIE OMJIETHI
NunuBuayanpHbIC 3a1aHUS

CriocobeH caMOCTOSATENIBHO NMPUMEHATh €CTECTBEHHOHAYYHbIE
U OOLIEeHHXCHEPHBIE 3HAHUS, METOABl MAaTEMAaTUYECKOTO aHa-
JIU3a ¥ MOJCIHMPOBAaHUA K THUIIOBBIM 3a7a4yaM, KOTOPBIE MOI'YT
BCTPETHUTCS B IPOPECCUOHATBHON I TETbHOCTH.

Bomnpock! k 3x3aMeny
DK3aMeHAIMOHHBIE OMJIETHI
NunuBuyanpHbIC 3a1aHUS

Crnoco0eH caMOCTOSITENIbHO NMPUMEHSTh €CTeCTBEHHOHAYUHbIE
U OOIIEWHXEHEPHBIC 3HAHWS, METOIbl MAaTEMAaTUYECKOTO aHa-
JM3a U MOJEIMPOBAHMS K CIIOKHBIM, HETUIIOBBIM 3aJa4aM, KO-
TOPBIE MOT'YT BCTPETUTCS B TPODECCHOHATLHOM eI TEILHOCTH.

Bomnpock! k 3x3aMeny
DK3aMeHAIMOHHBIE OMJIETHI
NunuBuyanpHbIC 3a1aHUS

I[J'DI HaIlpaBJICHUS ITOATOTOBKH:

15.03.03 Ipukmannas mexanuka. HanpasieHHOCTD (TpOQHITh) — KOMIBIOTEPHBINH WHKUHUPHUHT.

Pesynbrarel 00ydeHus

O11eHOYHbBIE CPEJICTBA

OIIK-1. CiocoGeH mpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEWH)KEHEPHbIE 3HAHUS, METOIbI
MaTEeMaTHYECKOr0 aHAIN3a M MOJICITUPOBAHUS B MPO(ECCHOHATBHON eI TEIILHOCTH.

HOIIK-1.4. 3HaeT OCHOBHBIC MATEMATHYECCKUE MOJIEIM U METObI U CITIOCOOEH MPUMEHSTh UX

IIPpU pCIICHUHU ITPUKIIAAHBIX 3aJa4

Cnoco0eH TOJ pPYKOBOJICTBOM TMpenojiaBaTeisi MPUMEHSTh
€CTeCTBEHHOHAYYHbIE U OOLICHMHXCHEPHBIE 3HAHUS, METOMbI
MaTEeMaTUYECKOTO aHajn3a U MOJAEIUPOBAHUS K MPOCTEUIITNM
3aJa4yaM, KOTOpPbIE MOTYT BCTPETUTCS B MPOQecCHOHATBHOMN
JIESITEIbHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBunyanpHble 3a0aHus

CriocobeH caMOCTOSTENIbHO NMPUMEHATh €CTeCTBEHHOHAYYHBIE
U OO0IlEeMHXEHEPHbIE 3HAaHUSA, METOIbl MaTEeMaTUYECKOTO aHa-
JM3a U MOJEJIMPOBAHUSA K TUIIOBBIM 3a/ayaM, KOTOPbIE MOT'YT
BCTPETUTCS B MPO(HECCHOHATLHOM e TEIIbHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanbHble 3a0aHus

CriocobeH caMOCTOSTENIbHO NMPUMEHATh €CTeCTBEHHOHAYYHbIE
U OO0IlEeMHXKEHEPHbIE 3HAaHUSA, METOAbl MaTeMaTUYECKOro aHa-
7133 U MOJICIIMPOBAHMS K CIIOXKHBIM, HETUIIOBBIM 3ajjauyaM, KO-
TOpbIE MOT'YT BCTPETUTCS B MPOdECCHOHATBHON e TEIbHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanpHble 3a0aHus

ﬂJ’IH HaIpaBJICHUS ITOATOTOBKH:

15.03.06 MexaTtponuka u podotorexnuka. HampasineHHOCTh (Tpoduiib) — poOOTOTEXHHUKA U POOO-

TOTCXHUYCCKUEC CUCTCMBI: pa3pa60TKa 1 MPUMCHCHUC.

Pesynbrarel 00ydeHus

O11eHOYHbBIE CPEJICTBA

OIIK-1. CniocoGeH mpUMEHSTh €CTECTBEHHOHAYYHbIE U OOIIEWH)KEHEPHbIE 3HAHUS, METOIbI
MaTEeMaTHYECKOr0 aHAIN3a M MOJICTMPOBAHUS B MPO(ECCHOHATBHOMN eI TEIILHOCTH.

NOIIK-1.1. 3HaeT 0OCHOBHBIE MaTeMaTUIECKHE MOJICITH U METOJIBI ¥ CTIOCOOEH MPUMEHSTh HX
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IIpU pCIICHUHU ITPUKIIAAHBIX 3a1a4

Cnoco0eH TOJ pPYKOBOJCTBOM TMpenojiaBaTeisi MPUMEHSTh
€CTeCTBEHHOHAYYHbIE U OOILICHMHXCHEPHBIE 3HAHUS, METOMbI
MaTEeMaTUYECKOTO aHaju3a U MOJEIUPOBAHUS K MPOCTEUIINM
3aJa4yaM, KOTOpPbIE MOTYT BCTPETUTCS B MPOQecCHOHATBHOMN
JIESITEIbHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanpHble 3a0aHus

CriocobeH caMOCTOSTENIbHO NMPUMEHATh €CTeCTBEHHOHAYYHbIE
U OOIlEeMHXEHEPHbIE 3HAaHUSA, METOAbl MaTEeMaTUYECKOro aHa-
JIM3a U MOJEJIMPOBAHUSA K TUIIOBBIM 3a/ayaM, KOTOPbIE MOTYT
BCTPETUTCS B MPO(HECCHOHATLHOM e TEIIbHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanpHble 3a0aHus

CriocobeH caMOCTOSTENIbHO NMPUMEHATh €CTeCTBEHHOHAYYHbIE
U OOIlEeMHXKEHEPHbIE 3HAaHUSA, METOAbl MaTEeMaTUYECKOro aHa-
7133 U MOJICIIMPOBAHMS K CIIOKHBIM, HETUIIOBBIM 3ajjauaM, KO-
TOpbIE MOT'YT BCTPETUTCS B MPOGhECCHOHATBLHON eI TEIbHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanpHble 3a0aHus

ﬂJ’IH HaIpaBJICHUS ITOATOTOBKH:

21.03.01 HedrerazoBoe neno. HanpapieHHOCTD (MpoduUiIh) — IKCILTyaTalus U 00CIy)KUBaHUE 00b-

€KTOB TPAHCHOPTA U XpaHEHUs] He()TH, ra3za U NPOJYKTOB epepabOTKH.

Pesynbrarel 00ydeHus

O11eHOYHbBIE CPENICTBA

OIIK-1. CniocoGen pemath 3agauu, OTHOCSIIUECS K MPO(GECCUOHATBHON JEATENIbHOCTH, MPH-
MEHSIT METOJBl MOJEIUPOBAHUS, MAaTEMAaTHUECKOrO aHalINW3a, €CTECTBEHHOHAy4HBIE U 00-

HICUHXCHCPHBIC 3HAHU .

HOIIK-1.1. 3HaeT OCHOBHBIC MATEMATHYECKUE MOJIEIH U METO/IbI M CITIOCOOEH MPUMEHSTh X

IIPY PELIECHUY PUKIIAJIHbIX 33]a4.

Crioco0eH ToJT pyKOBOJICTBOM TIPETOAaBaTessi MPUMEHSITh Me-
TOJAbl MATEMATHYECKOIO0 MOJCIUPOBAHUS W aHalu3a, ecTe-
CTBEHHOHAYYHbIE W OOIIECUHXEHEPHBbIC 3HAHUS K PEIICHUIO
MPOCTEHUININM 3a7a4aM, KOTOPbIE MOTYT BCTPETUTCS B mpodec-
CUOHAJILHOM JIeATEIILHOCTH.

Bomnpock! k 3x3aMeny
DK3aMeHAIMOHHBIE OMJIETHI
NunuBuyanpHbIC 3a1aHUS

CriocobeH caMOCTOSITEIbHO NMPUMEHATh METOJbl MaTeMaTHye-
CKOr0 MOJEIMPOBaHUS M aHAJIU3d, €CTECTBEHHOHAY4YHBIE U
OO0IIeNHKEHEPHbIE 3HAHUS K PEICHUIO TUIIOBBIX 3a]ad, KOTO-
pbI€ MOT'YT BCTPETUTCS B MPO(ECCHOHAIBHON JESITeTbHOCTH.

Bomnpoch! k 3x3aMeny
DK3aMeHAIlMOHHBIE OMIIETHI
NunuBunyanpHbIC 3a1aHUS

Crnoco0eH caMOCTOATEIbHO MPUMEHSTh METOJbl MaTeMaTHye-
CKOr0 MOJICJIMPOBAHUSI W aHajau3a, €CTECTBEHHOHAYYHbBIE M
oOLIeMH)KEHEPHbIE 3HAHUS K PEIICHUIO CIIOKHBIX, HETUIIOBBIX
3a/1a4, KOTOPbIE MOTYT BCTPETUTCS B MPO(hecCHOHANBHOMN Nes-
TEJILHOCTH.

Bomnpocsl k 3x3ameny
OK3aMeHalMOHHbIE OUJIETHI
NunuBuayanbHble 3a0aHus

5.4 Kpurepuu OoeHKH NPAKTHYECKUX PadoT

3a Kaxa0€ WHIWBUIYATbHOE 3aJaHUE MOKHO MaKCHUMalbHO HabpaTh 15 OGammoB — 5 Gamios
3a BeINOJHEHHE 3a7aHus 1 10 GayioB 3a ero 3amuTy. K 3ammre 1omyckaroTcsi CTyIeHTbI, HaOpaB-
IIME 32 BBITIOJIHEHHE 3aJaHKs HE MeHee TPEX OalToB.

Kpurepwii orieHKH 0TBeTa Ha 3aIIUTE UHAUBUIYAILHOTO 3aaHHUS.

0—1 6amm — HECTOCOOHOCTh OOBSICHHUTH PEIICHUS 3a7a4 Ja)Ke MPU HAJTUYUH HABOJSIIHUX BO-
MIPOCOB MPEIOIaBATENs; OJTHOE OTCYTCTBHE 3HAHHIM 110 TEOPETUYSCKUM OCHOBAM 3aIaHMSI.

2-3 Gayyia — HEYBEpPEHHOE OOBSICHEHUE PEIICHMs 3a]a4 Ja)Ke MPH HAJTUYHH HABOSIIMX BO-
MPOCOB TpernoAaBaTels; QparMeHTapHbIe 3HAHUS TEOPETHUYECKUX OCHOB 3aJaHMsI, HE3HAHHE WC-
MOJIb3YEeMOM TEPMUHOJIOTHH, TPYObIe OMMUOKH B PACCYKICHUSIX.
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4-5 GanyoB — HEYBEepeHHOE 00BSICHEHNE PELICHUH 3a1au PY HAIMYMU HABOJSAIIMX BOIIPOCOB
IpernoJiaBaTesis; HEYBEPEHHOE 3HaHUE TEOPETHUECKUX OCHOB 3aJjaul, HEYBEPEHHOE 3HAHUE HUCIIOIb-
3yeMOU TEPMHUHOJIOTHH;

6—8 OaIIOB — YBEpEHHOE OOBSICHEHUE PEIICHUI 3a/1a4, 3HaHUE TEOPETUYECKUX OCHOB 3aja-
HUS, BO3MOXKHO HaJMUUe HErpyObIX OIIMOOK B HCHOJB3yeMBIX (opMmyinax, (OpMYIHpPOBKaxX M
OIIpeIeNIEHUsIX, KOTOPbIE CaM CTYJEHT UCIPABIISIET B IIPOLIECCE OTBETA.

9—-10 GamnoB — yBepeHHOE OOBSICHEHHE pEIICHUH 3a/1a4, YBEpEHHOE 3HaHUE TEOPETHUECKUX
OCHOB 3a/laHUs U UCTIOJIb3yeMON TEPMUHOJIOTHH.

5.6 Kpurepuu oneHKH 3K3aMeHa

Ha sx3ameHe 3a OTBET Ha TEOPETUUECKHE BOIIPOCHI U pEIIEHHUE 3a/1a4 BO3MOXKHO MaKCHUMaJlb-
HO Habpath 40 GaioB.

Kputepuii orieHkn 0TBeTa Ha TEOPETUUECKUNA BOTIPOC WIIM PEIICHUS 33a4H Ha YK3aMEHE.

0—1 6asn — moTHOE OTCYTCTBUE 3HAHUM 110 TEOPETUUECKOMY BOTIPOCY; OTCYTCTBHE HaBBHIKOB
peleHus 3a1a41 JaXKe 10/ PyKOBOJICTBOM MPENOJaBaTesl.

2-3 Ganna — (pparmMeHTapHBIC 3HAHUS TEOPETUUECKOTO BOMPOCa, HE3HAHUE HUCIIOIh3YEMOU B
BOIIPOCE TEPMHUHOJIOTHH, TPyOble OIIMOKHU B pacCyKICHUAX; IpyOble OIMOKHU B pEIICHUH 33/1auH,
HEYBEPEHHOE pellleHne 3a7]aui oI PYKOBOICTBOM IIPENoAaBaTess.

4-5 GaiIoB — HEYBEPEHHOE 3HaHUE TEOPETHUECKOTO BOMPOoca B 00beMe yueOHOW POTrpaMMBl,
HEYBEpEHHOE 3HaHHE HCIOJIb3yeMOM B BOIIPOCE TEPMUHOJIOTUH; YBEPEHHOE PEIICHUE 3a/1a4H M0/
PYKOBOJICTBOM TIPEIOIaBaTEIs.

6—8 0aI0B — 3HAHUE TEOPETUIECKOTO BOIIPOCa B 00beMe YUeOHOM MPOTpaMMbl IPH HATUYUHT
HE3HAYUTENIbHBIX OIMOOK B UCTIONB3YeMbIX (hopMymax, GopMyIMpPOBKaX M ONpPEAeNCHUX, KOTO-
pbI€ caM CTYACHT UCIPABIIAET B MPOIECCE OTBETA; CAMOCTOATEIBHOE PellIeHUE 3a7]aui TPU HAJIUUnU
HE3HAYUTENIbHBIX apU(PMETHUECKUX OIMINOOK.

9—-10 6amIoB — yBEpEHHOE 3HAHUE TEOPETUIECKOTO BOIIPOCa B 00beMe yueOHOM MporpaMMbl U
yBEpEHHOE 3HaHHE UCTIOIb3YyEMO B BOIIPOCE TEPMUHOJIOTUH; YBEPEHHOE CAMOCTOSITENIFHOE Perle-
HUE 33J]a4d ¥ YBEPEHHOE 3HaHWE UCTIOIb3yeMOM B 3a/1a4e TEPMHUHOIOTHH.

HToroBas oleHKa onpesenseTcs Kak CyMMa TEKYIIEro KOHTPOJIS M MPOMEKYyTOYHON aTTecTa-
IIUU ¥ COOTBETCTBYET OajiaM:

DK3aMeH

Onenka OT1nu4HO Xopoo Y 10BIETBOPUTETHHO HeynosneTBopurensHO

Bamer 87-100 65-86 51-64 0-50

6 METOANYECKHE PEKOMEHJALUH IIO OPTAHMU3AIIMA U BBIIOJIHE-
HHUIO CAMOCTOATEJIBHOHM PABOTHBI CTYAEHTOB IIO YYEBHOM JHUCIMU-
IIVIMHE

CamocrostensbHas pabora cryaentoB (CPC) nampaBneHa Ha 3aKkpeIuieHHE U YriIyOJeHHe
OCBOCHHS y4eOHOTO MaTepuaia, pa3BuTHe npaktudeckux ymenuit. CPC Bkiro9aeT cienyromye Bu-
JIbl CAMOCTOSITENTBHON PaOOTHI CTY/IEHTOB:

yTeHHUe TeKcTa (yueOHUKa, JOTIOJHUTEILHON IUTEpaTyphl);

KOHCIIEKTHPOBAHHUE;

pelIeHre 3a1a4 U ypaXHeHU 1o 00pasiy;

paboTa co cipaBOYHOH JIUTEPATYPOH;

OTBETHI HA KOHTPOJIbHBIE BOMPOCHI;

MOATOTOBKA K ayIUTOPHBIM 3aHSATHUSM;

MOATOTOBKA K 9K3aMEHY;

MOJITOTOBKA K MPEIMETHBIM U MEKIPEAMETHBIM OJTUMITHAIAM.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB U 33JJaHUIl 1JIsi CAMOCTOSITENIbHOM pabOThl CTYA€HTOB MPH-
BEJICH B MPWIOKEHUHU U XpaHUTCA Ha Kadepe.

Hns CPC pexoMeHayeTcst UCIOIb30BaTh HCTOYHUKH, TPUBEICHHBIE B 1. 7.
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7 YYEBHO-METOIMYECKOE U HWH®OPMAIMOHHOE OBECIIEYEHHUE

YYEBHOM JUCIHUIIJINHbI
7.1 OcHOBHas1 JUTEpPaTYypa
Ne KonmaectBo
i bubmmorpaguueckoe onucanue I'pud K3CMIIAPOB
[lIumaues, B. C. Bricmras Mmatemartuka :
yuebnuk / B.C. [llumaues. — Mockga :
MHOPA-M, 2023. — 479 ¢. — (Boicmee |5 0 opano Munncrepersom o6paso- https: i
obpasosanme). — DOI 10.12737/5394. - BAaHMS U }Illa K1 POCCI/IIZCKOEI denepa pI/II/I B 1t1tn S./1/12]1/1a111
1 [ISBN 978-5-16-010072-2. - Texcr : Y ACPALT B m.comy ca'a
N ) KadecTBe yueOHMKA JUIS CTYJEHTOB BhIC-  |log/product/
SHCKTPOHHEIH. - URL: KX y9eOHBIX 3aBENACHUM 1894562
https://znanium.com/catalog/product/189 y A
4562 (nara obpamenus: 22.05.2023). —
PexxuM J0CcTyna: 1o MOJImuCKe.
[Iumayes, B. C. 3agayHuK 100 BBICLIEH
MareMarurke : yaebnoe nocooue / B.C.
[[MumaueB. — 10-e u3x., crep. — MockBa
: IHOPA-M, 2023. — 304 ¢. — (Bpic- | [lomymeno MuHHCTEPCTBOM 00pa30BaHus |https://znani
5 |mmee obpazoBanue). - ISBN 978-5-16- u Hayku Poccuiickoil denepanuu B kaye- jum.com/cata
010071-5. - TekcT : 2NEeKTPOHHBIH. - CTBE y4yeOHOTr0 OCOOHS ISl CTYICHTOB log/product/
URL: BBICIINX YUeOHBIX 3aBEICHUN 1896401
https://znanium.com/catalog/product/189
6401 (nata oopamenus: 22.05.2023). —
PexxuM J0CTyna: 1o MomucKe.
7.2 lonosiHuTEIbHAS JIUTEPATYPA
Ne Konunuectso
i bubnuorpaduyeckoe onucanve I'pud SK3CMIIAPOB
COopHKK 327124 110 BBICLICH MaTe- Pex. YMO BO B xauecTBe yued. HocoOUs s
matuke : yue0. [locobue 1715 By30B: | cTyx. By30B, 06ydaroml. Mo HHXK-TEXH. HATPABIL.
1 | B4u Y.1/moxpen. A.C. Ilocreno- | ucrer.; Pex. MO u Hayku PO B kauecse yue0. 15
Ba. — M. : IOpaiit, 2021. - 355 c. - mocoOust IJIst CTY/I. BY30B. 00y4aromi. o
(BBICH_Iee 06pa30BaHI/Ie). HamfpasJl. H. CIICL. B 00J1. TEXHUKHU U TEXHOJIOTUHU
. Pex. YMO BO B kauectBe yued. mocoous
COopHUK 3a7a4 110 BEICIIICH MaTe-
) | st cTyn. By30B, 00yYaronl. 0 WHX-TEXH.
Matuke : yueO. [Tocobue st By30B:
HarpagJ. u creil.; Pek. MO u Hayku PO B
2 | B4 4. Y.2/nox pen. A.C. Ilocneno- AUECEE vIeE. HoCOBHA U CTVAL. BY3OB 15
Ba. — M. : [Opaiir, 2021. - 253 c. - YHED. JULAL CTYIL BY3OB.
o0ydJarolIl. 1Mo HarpagJI. u. CIell. B 0071
(Bricmiee oOpa3oBaHme).
TEXHUKHU M TEXHOJIOTHU
N Pek. YMO BO B kauectBe yued. mocooust
COopHHUK 33124 1O BBICIICH MaTe-
) | st cTy . By30B, 00yYaroIl. TI0 WHX-TEXH.
MaTuke : yue0. [Tocobue 111 By30B:
Hanpasi. ¥ cnell.; Pek. MO u Hayku P® B
3 | B44.Y.3/mox pen. A.C. Ilocneno- CAUECEE vIeG. HOCOBHA I CTVAL. BY3OB 15
Ba. — M. : IOpaiir, 2021. - 395 c. - YHCO- JULA CTYAL. BY3OB.
o0ydJarolIl. 1Mo HarnpaeJI. u. CIell. B 0071
(Bricmiee oOpa3oBaHme).
TEXHUKHU M TEXHOIOTHH
N Pek. YMO BO B kauectBe yued. mocooust
COopHHUK 33724 1O BBICIICH MaTe-
JUTSL CTYJI. By30B, 00yYAroIIl. 110 HHX-TEXH.
Matuke : yue0. [Tocobue st By30B:
Hanpasi. ¥ cnell.; Pek. MO u Hayku P® B
4 | B44.Y.4/mon pen. A.C. Ilocrieno- AUECEE vIeE. HOCOBHS I CTVAL. BY3OB 15
Ba. — M. : IOpaitr, 2021. - 218 c. - YHED- JUL CTY L. BY3OB.
00ydJaror. 1o HanpaBJl. U. CIICIl. B 00JI.
(Bricmiee obpa3oBaHue).
TEXHUKU M TEXHOIOTHH

7.3 Ilepeuennb pecypcoB ceTu UHTepHeT 10 U3y4aeMOM JUCUMILIUHE
http://biblio.bru.by/, http://new.znanium.com
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7.4 IlepeyeHb HArJISIAHBIX M APYTrHX MOCOOMI, METOAMYECKHUX PEeKOMEHIALMIl 10 MpoBe-
JeHUI0 Y4eOHbIX 3aHATHH, a TAKKe METOJAMYECKNX MATePUAJIOB K HCNOJIb3yeMbIM B 00pa30-
BaTeJbLHOM Npolecce TEXHHYECKHM CpeAcTBaM

7.4.1 MeTtogu4eckue peKOMeHAALNH

1. Beicias matemaTuka. Matematuka. JInHelinas anreOpa u aHaiuTudeckas reomerpus. Onpe-
nenuTend U Matpuibl. CUCTeMbl JTUHEHHBIX anreOpanyecKuX ypaBHEHHH. MeToauuyecKue peko-
MEHJAlMN K NMPAKTHYECKUM 3aHATHUAM JJI CTYICHTOB BCEX CIEHUAIBHOCTEN M HANPABICHUN MOJ-
TOTOBKH JHEBHOM U 3a0uHON popm oOyuenus / cocraBurens T.}O. Opnosa. — Morunes: benopyc.-
Poc. yn-1, 2022. — 48 c.

2. Beicias maremaTuka. JIuHeiHas anreOpa u aHanuTu4eckas reomeTpus. Maremaruka. Bekro-
PBI M DJIEMEHTHI aHAJTUTUYECKON reoMeTpur. MeToinuecKue peKOMEHIauu K IPAKTUYECKUM 3aHs-
TUSIM JIJISL CTY/ICHTOB BCEX CHEIHAILHOCTEW JHEBHOW M 3a049HON (GopM 0OydeHHs / COCTAaBUTEIH
N.VY. Ilpumak, [1.B. Porones, A.I'. Ko3noB. — Morunes: benopyc.-Poc. yu-1, 2022. — 41 c.

3. Boicmias matematuka. MaremaTtuka. BBenenue B maTtemMatuyeckuil ananus. Meroguueckue
PEKOMEHJALMN K MPAKTHYECKUM 3aHATHAM JUIS CTYJIEHTOB BCEX CHEUUAIbHOCTEN M HaIpaBICHUMN
MOJATOTOBKM OYHOU M 3a04HOM opM 0Oyuenus / cocraButenb A.M. byroma. — Morunes: benopyc.-
Poc. yn-1, 2023. — 48 c.

4. Beicias matematuka. Maremaruka. Marematnueckuil ananus. AuddepenunpoBanue yHk-
UM OTHOW TepeMeHHO. MeToauueckue peKOMEHJallui K MPAKTUYECKUM 3aHSATHUSIM I CTYJCH-
TOB BCEX CHEIHAILHOCTEH U HAMPaBJICHHUI MOATOTOBKU JHEBHOW M 3204HOU (hopM oOyueHus / co-
crasutenb A.H. bongapes. — Moruies: benopyc.-Poc. yu-1, 2022. — 41 c.

5. Beicias maremaruka. Marematuka. Marematuyeckui aHain3. OyHKIIMU HECKOJIBKHUX IEpe-
MEHHBIX. MeTonueckre peKOMEHJAMN K MPAKTHYECKUM 3aHATHUSIM JUIsl CTYJEHTOB BCEX CIEIH-
QIBHOCTEH M HaNpaBJIeHUN MOJATOTOBKU JHEBHOW W 3a0uHON (opMm oOyueHus / cocraBurenu A.H.
bonnmapes, T.}O. Opnosa. — Morunes: benopyc.-Poc. yn-1, 2022. — 44 c.

6. Beicmas matematuka. Marematuka. MHTerpanbHOe McUMciIeHne (QYHKIIMM OIHOM IepeMeH-
Hol. Heonpenenenusiii maTErpan. Meroanyeckue peKOMEHAAIMN K MPAKTUYECKUM 3aHATHAM IS
CTYZICHTOB BCEX CHEIMaJbHOCTEH M BCEX HAaNpaBJIEHUI MOJATOTOBKM THEBHOM M 3a04yHOU (hopm
o0ydenus / cocraButenb A.M. Byroma. — Morunes: benopyc.-Poc. yu-1, 2021. — 36 c.

7. Beicmiast marematuka. Maremaruka. OnpeneneHHbl uHTerpain. Meroanueckue peKoMeH 1a-
WU K MPAKTHYECKUM 3aHATUSAM JUI CTYJEHTOB BCEX CHEIUATbHOCTEN M HAIIPaBICHUMN MOATOTOBKHU
THEBHOW U 3a04yHOU popm oOyuenwus / coctaButenu JI.M. Corckas, E.JI. CrapoBoiitoBa. — Moru-
neB: benopyc.-Poc. yH-1, 2019. — 46 c.

8. Bricmias Mmatematuka. Matemaruka. HTerpanbHoe ucUYHCIeHUE PYHKIUH MHOTHX TepeMeH-
HbIX. KpaTtHsle nHTErpasisl. Metonnueckne peKkoMeHAauu K IPAKTUYECKUM 3aHATHUAM IS CTYACH-
TOB BCEX CHEIHAILHOCTEH U HAMPaBJICHHUI MOATOTOBKU JHEBHOW M 3204HOU (hopM oOyueHus / co-
crasutenu T.1O. Opiosa, /I.B. Porones. — Morunes: benopyc.-Poc. yn-t, 2021. — 37 c.

9. Beiciiast marematuka. MaremaTtnka. KpuBoinHelHble U TOBEPXHOCTHbIE MHTErpajbl. MeTo-
JUYECKHE PEKOMEHJALMM K TMPAKTUYECKUM 3aHATUSAM I CTYAEHTOB BCEX CIEHUAIbHOCTEH M
HarpaBJIeHUH MOJArOTOBKU THEBHON M 3a04HOM Gopm oOyuenus / cocraButenu T.}O. Op:osa, J.B.
Porones. — Morunes: benopyc.-Poc. yu-1, 2021. — 44 c.

10. Beicmas matematuka. Maremaruka. Juddepennuansasie ypaBHeHUs. MeTOAMYECKUE pe-
KOMEHJIallMM K MPAKTUYECKUM 3aHATHUSM JUIsl CTYJE€HTOB BCEX CIELHUAIBHOCTEH W HAIpPABJICHHI
noarotroBku / cocraBurens T.HO. Opnosa. — Moruiies: benopyc.-Poc. ya-1, 2020. — 48 c.

11. Beiciiasgs matematuka. Matemaruka. Psiapl. Meroguueckue peKOMEHIaluu K TPaKTHYECKUM
3aHATHUSAM JJISl CTYIEHTOB BCEX CIEIHATbHOCTEH M HAmpaBiIeHUH MOATOTOBKU OYHOU (popMbl 00Y-
yenus / coctaButenb A.H. bonaapes. — Morunes: benopyc.-Poc. yu-T, 2023. — 48 c.

12. Bricmias Mmatematuka. MaremaTuka. Teopust GyHKIMH KOMIUIEKCHON NIepeMeHHO. MeTou-
YECKHE PEKOMEHJAIMU K IPAKTUYECKUM 3aHATHUSM JUIsl CTYACHTOB BCEX CHELHUAIBHOCTEH M
HarpaBJIeHUH OJArOTOBKU JHEBHOHM M 3a0uHON (hopMm oOyuenus / coctasurenu T.FO. Oprosa, N.Y.
[Tpumak, A.A. Pomanenko. — Morunes: benopyc.-Poc. yu-T, 2021.— 48 c.
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13. Boiciias maremarnka. Maremaruka. Psang ®@ypoe. MaTterpan @ypre. OnepannoHHOE UCUHC-
nenue. MeToauueckie peKOMEHIAlMU K MPAKTHUECKUM 3aHATUSAM Ui CTYJE€HTOB BCEX CIELHANIb-
HOCTEW M HANPABJICHH MOJATOTOBKU JHEBHOW 1 3a0uHOU opM oOydenus / cocrapurenu T.1O. Op-
noBa, A.A. Pomanenko. — Morunes: benopyc.-Poc. yu-1, 2020. — 46 c.

7.4.2 Un¢popManiuOHHbIE TEXHOJIOTHH
MyJabTHMeINITHBIE TIPe3eHTANU

Tema 7. KpuBbie BTOpOro nopsijika Ha miockoctu. [loBepXHOCTH BTOPOro mopsiaka.

Tema 17. Oxctpemymsr @MII.

Tema 21. UaTerpupoBanne TPUTOHOMETPUICCKUX (QYHKITHAMN.

Tema 28. [TpunoxeHus onpeeseHHOr0, IBOIHOTO, TPOMHOTO U KPUBOJIMHEHHBIX UHTETPAJIOB.
Tema 29. O6pIkHOBEHHBIE TU( hHepeHITnaTbHbIC YPaBHEHUS IIEPBOTO MOPSAKA.

Tema 39. Psanwl Teitnopa u Maknopena.

Tema 40. Tpuronomerpuueckue paabl Oypobe.

Tema 42. [IpeoOpa3zoBanue Jlamnaca. CBEpTka.

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEFHOU JUCIUATLJIMHBI

MarepuanbHO-TeXHUYECKOe 00ecreYeHre TUCIMIUIMHBI COJCPKUTCS B macmopTe jaboparo-
puu aya. 405, per. Homep 11VJI-4.535-405/1-21 u B macnopte naboparopun ayna. 233, per. HoMep
[1YJ1-4.535-233/1-22.
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MATEMATHUKA
(HaMMeHOBaHUE AUCITUTUTHHBI)

_ AHHOTANWUA
K PABOYEHU ITPOI'PAMME JIMCHUTIJIMHBI

Hanpagsienue noarorosku 15.03.01 MammHocTpoenue
Hanpasiennocts (mpo¢uib) MHHOBAIIMOHHbBIC TEXHOJIOTHHU B CBAPOYHOM MTPOU3BOIACTBE

KBanupukauusa bakanasp
dopma 00yueHus

Ounas
Kypc 1
Cemectp 1,2
Jlexum, gacel 84
[IpakTnueckue 3aHATHS, Yachl 100
DK3aMEH, CEMECTP 1,2
KonTakTHas pabora no yueOHbIM 3aHITHAM, Yachl 184
CamocrositenbHas paboTa, 4achl 221
Bcero gacoB / 3a4eTHBIX €IUHUI] 396/11

Hanpagsienue noarorosku 15.03.03 TIpuknaanas MexaHuka
Hanpasiennocts (npo¢uib) KoMObIOTEPHBIN HHKUHUPUHT

Hanpasiaenue noarorosku 15.03.06 MexarpoHuka 1 poOOTOTEXHUKA
Hanpassennoctsb (mpopuiin) PoGoToTexHnKa 1 poOOTOTEXHUYECKHE CUCTEMbI: pa3padoTKa U

INPUMCHCHUC

Hanpasiaenue noarorosku 21.03.01 Hedrerazosoe aeno
HanpasJsienHoctb (mpopuJib) DKCITyaTamus 1 00CTy)KHBaHHE O0BEKTOB TPAHCIIOPTA U XPAHCHHS
He()TH, ra3a U IPOAYKTOB epepaboTKu

KBanunduxkanus bakanasp
dopma 00yueHus

Ounas
Kypc 1
Cemectp 1,2
Jlexum, gacel 84
[IpakTnueckue 3aHATHS, Yachl 100
DK3aMEH, CEMECTP 1,2
KonTakTHas pabora no y4eOHbIM 3aHITHAM, Yachl 184
CamocrosiTenbHas paboTa, 4achl 248
Bcero 4acoB / 3a4eTHBIX eIMHUIL 432 /12
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1 Henp y4eOHOM TUCITUTUTMHBI
Llenbto yueOHOM MUCIMILIMHBI SBJISETCS TOATOTOBKA CIIEIUAINCTA C PA3BUTHIM JIOTHYECKUM U all-
TOPUTMHUYECKHM MBIIIJICHUEM, BIAJCIONIET0O OCHOBHBIMU METOJAMH HUCCICIOBAHUS U PEIICHHS Ma-
TEMAaTUYECKHX 3aJ1ad ¥ CIIOCOOHOTO CAMOCTOSTEIFHO PACHIMPATH MATEMAaTHYESCKHIE 3HAHUS U TIPOBO-
JUTH MIOCTAHOBKY M MAaTEeMATHUECKUN aHAIU3 MPUKIIAIHBIX 3a/1a4.

2. [Inanupyemble pe3yiabTaThl U3y4EHUS AUCIUTLIIMHBI
B pesynbTare ocBoeHUs yueOHOM AUCIUTUIMHBI CTYACHT J0JKEeH
— 3HATh. OCHOBHBIE METOJIbI JTMHEHHON U BEKTOPHOU anreOphl, aHATUTHISCKON TeOMETPHH; OCHOB-
HBIE TMOJIOKEHUSI MaTeMaTH4eCKOro aHanu3a (yHKIUN OJHOW M HECKOJBbKUX MEPEeMEHHBIX; KOM-
IUIEKCHBIE YHCIa, YJIEMEHTHI TEOPUH (PYHKITUI KOMIUIEKCHOM NepeMeHHON; OCHOBBI TEOPUH PAJIOB U
O0OBIKHOBEHHBIX AU((HepeHITNATBEHBIX YPaBHEHUH;
— YMETh: BBHINOJHATH OCHOBHBIE alreOpandyeckre onepaniy HaJ MaTpUIlaMHU, BBIYUCIATH OIpese-
JUTENHU, pellaTh CUCTEMBl JIMHEWHBIX anreOpanyecKuX YpaBHEHUU; BBINOJIHATH alreOpandeckue
BBIYUCIICHHS ¢ BEKTOPAaMH; CTPOUTH JIMHUHM Ha TUIOCKOCTH I10 33JJaHHOMY YPaBHEHHIO; paboTaTh C
MPOCTEHIIMMU CUCTEMaMHU KOOPJIUHAT; HaXOAUTh COOCTBEHHbIE 3HAUEHUSI U COOCTBEHHbBIE BEKTOPBI
NPOCTEUIINX MaTpUIl; AU PepeHIMPOBATH U UHTETPUPOBATh (PYHKLMH; pelIaTh MpocTeiime aud-
depeHLnanbHble ypaBHEHUS, HHTETPUPYEMbIE B KBaJpaTypax; pas3jiararb (PyHKUHUU B CTETICHHbIE
PAABI; TPUMEHSTh onepauuu Au(QepeHInanbHOT0 U UHTETPaTbHOTO UCUUCIICHUH Ul peIieHus
KOHKPETHBIX 33/1a4;
— UMEThb HaBBIK: AHAIUTUYECKOTO M YHCICHHOTO peIIeHHs ajareOpandyeckux U OOBIKHOBEHHBIX
TuQdepeHIaIbHBIX YPaBHEHU; TBOPUYECKOT0 aHAIUTHYECKOTO MBIIUICHUS.

3. TpeboBaHMs K OCBOCHUIO YI€OHOMN AUCITUTUTHHBI
OcBoenne aaHHOW Yy4eOHON IUCHUIUIMHBI JTOJDKHO oOecreurBaTh (OPMHUPOBAHUE CIETYIOIIMX
KOMIIETECHITNH:

Jnst HanpaBieHU MOJATOTOBKH:

15.03.01 MammmHocTpoeHnue. HanpaBneHHOCTH (POQWIIb) — HHHOBAIMOHHBIE TEXHOJIOTUH B CBa-
POYHOM MPOU3BOICTBE;

15.03.03 Ilpuknannas mexanuka. HanpaBneHHOCTH (MTPOGMIIb) — KOMIBIOTEPHBIN HHKUHUPUHT
15.03.06 MexaTtponuka u podotorexnuka. HampasieHHocTs (mpoduib) — poOOTOTEXHHUKA B POOO-
TOTEXHUYECKHE CUCTEMBL: Pa3paboTKa U MPUMEHEHHE.

Koasr popmu-

PYEMBIX KOMIIC- Hanmenosanwns (bOpMI/IpyCMI:IX KOMHCTGHHI/Iﬁ
TEeHIIUH
VK-1 CriocobeH OCyLIeCTBIATh MOUCK, KPUTHUECKUI aHAIW3 U CUHTE3 MH(pOpMa-

oy, MIPUMCHATH CHCTEMHBII MoAXOd AJid pECIICHU A IMTOCTABJICHHBIX 3aJa4

Crioco6eH NpUMEHSTh eCTeCTBEHHOHAYYHbIE U OOIIENH)KEHEPHbIE 3HAHUS,
OIIK-1 METO/Ibl MATEMAaTUUECKOTO aHAJIW3a U MOJICTUPOBAaHUS B TPO(eCcCHOHAIBHON
ACATCIIbHOCTU

JInst HanpaBJIeHHsI TOJTOTOBKH:
21.03.01 HegrerazoBoe neno. HampasneHHOCTH (MTpo¢uiib) — SKCIITyaTalus U 00CIykKuBaHue 00b-
€KTOB TPAHCIOPTA M XpaHeHHs HepTH, ra3a U MPOIYKTOB MEPEPadOTKH.

Koxner popmu-

PYEMBIX KOMIIE- HammenoBanust popMupyeMbIx KOMIETEHIHN
TCHITUHA
VK-1 CriocobeH oCylIeCTBIIATh MOUCK, KPUTHUECKUH aHalIM3 M CHHTE3 MH(pOpMa-

oy, MIPpUMCHATH CHCTEMHBII MoAXOd AJid PECIICHU A IMTOCTABJICHHBIX 3aJa4

Crioco0eH pemiath 3a/1a4u, OTHOCSIIUECS K TPOGECCHOHATBEHOU e TEIbHO-
OIIK-1 CTHU, IPUMEHSS METO/IbI MOJICTTUPOBAHUS, MATEMATHYECKOTO aHAIn3a, eCTe-
CTBCHHOHAYYHBIC U 06H_ICI/IH)KeHepHBIe 3HAHUA

4. ObpazoBaTelbHbIC TEXHOJOTUH: TPATUITMOHHBIEC, MYJIbTHMEIHA.
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PELLEH3 U1
paboueit mporpamMmsl AMCHUILUIMHBI «MaTemaTuka»
JUIsl HarpaBieHU MOATOTOBKH:
15.03.01 MammHoctpoenue (npoduib — MHHOBALIMOHHbIE TEXHOIOIMU B CBAPOYHOM
NPOU3BOJICTBE),

15.03.03 Ilpuknaanas mexanuka (npoduis — KoMnbloTepHbIi MHKHHUPUHT ),
15.03.06 Mexatponuka u poborTorexHuka (npoduib — PoboroTrexHuka u poOOTOTEXHHYECKHE
CHUCTEMbI: pa3paboTKa U NPUMEHEHHE),

21.03.01 Hedrerazosoe aeno (npoduis — DKcnavaramusa i o0cayKuBaHHE 00bEKTOB
TPAHCIIOPTAa ¥ XpaHeHUs: HeTH, ra3a ¥ NPOJAYKTOB MepepadoTKM),
KBasnuKauus — Gaxanasp,
cocTaBiIeHHOMH AolieHTaMu Kadeapsl «Boiciuas MaTeMaTHKa»
benopyccko-Poccuiickoro ynusepcurera 3amypaeseiM B. . 1 Pomanenko A. A.

OCHOBHOM 11€/1bI0 U3YUEHUS JIMCUMIUIMHBI «MaTemMaThKay» JUisl yKa3aHHbIX HarpaBIeHH
u npoduneii moAroToBKM OakanaBpuaTta SABJASETCS: IMOArOTOBKA CHELMAIUCTOB, YMEHOLINX
00OCHOBaHHO U PE3yJbTATUBHO MPUMEHITH MaTEMaTHUYECKUE METO/bl aHaJIM3a U pacuéra Irpu
M3YUEHHH Pa3IMUHBIX (YHJIaMEHTAIBHEIX W [PUKIAJAHBIX (U3MUECKHX, 00LIETEXHUYECKUX U
CHELHATbHBIX JAUCUMILIMH, (POPMHPOBAHUE CHCTEMBI KIIHOUEBBIX KOMIETEHLIHM.

B coorBeTcTBUM ¢ yKa3aHHOM wLenblo, B paboueil nporpamme npejiaraercs U3y4eHHe
OCHOBHBIX T€M W BOIPOCOB AUCHHMIUIMHBI «MaremaThka», TakuX Kak: JuHeitHas anrebGpa u
aHaauTHYecKas reoMeTpus, GYHKIMM U YHUCIOBBIE MOCIe/1I0BaTeIbHOCTH; TEOPHUs MPeIeIoB U
HENPEPBIBHOCTD: UM epeHIIMalbHOE W HHTErpaibHOE HCUYMCICHHMS (QYHKIMI OAHOH M
MHOIHX TIEPEMEHHBIX, @ TAKKE MX pa3/NUHbIC reOMETpPHUYECKHEe U QU3MUECKHE MTPUITOKEHUS:
4UCIOBbIe M (YHKUMOHAIbHBIE psiabl, psiabl Teilmopa um MakiaopeHa; rapMOHHYECKHE
Pa3IoKEHUs NEPHOIUYECKUX M HENEPHOIUYECKUX CUTHANIOB ((yHKUINH).

Jlucumruinna wusydaercs B 1-2  cemecrtpax. JlekuumoHHBI Kype coctaBnser &4
ayJIMTOPHBIX YacoB, npakTudeckue 3anatud — 100 yacor u Gonee 200 yacoB caMoCTOATENLHOI
padotel ¢ yueOHOMH nuTeparypoii no remam nporpammsl. Konrakrhnas pabora npenojasarens
CO CTYJEeHTaMH cocTaBiseT 184 ayAMTOPHBIX HacOB.

[lepeuenr Tem M BompocoB paboueil mporpammbl nojgo0paH ¢ y4érom cneuuduku
MOATOTOBKH CNELMATUCTOB JaHHBIX HanpapjieHud W npoduied, 4To Mo3BOJIUT H3YUYMBILIUM
JUCLHUIUTMHY YCIEIHO IPUMEHATh METObI MATEMATHUYECKOIO aHAJIM3a U MOJICTIHPOBAHMS TTPH
W3yueHUM NPOPHIBHBIX JAMCUMIUVIMH, TpH TOJATOTOBKE BBINMYCKHOH KBaTH(PHUKALMOHHOI
paboThl M YCHEUIHO pellaTh [PUKIQJHBIE 3aJaud, KOTOpbIe MOTYT BO3HMKHYTh B
podecCHOHATBHON AeSTEbHOCTH.

PaGouas nporpamma, cocrasienHas aoueHramu B.I'. 3amypaeBbiM u A.A. PomaneHko,
COOTBETCTBYET YUEOHBIM IUIAHAMM T10 [JAHHBIM HAlpaBieHUsAM M NpObWISM MOATOTOBKH,
Y0BAETBOPSSE TpeOOBaHMAM TrOCYAapCTBEHHOIO 00pa30BaTeNbHOIO CTAaHJapTa BBICLIETO
oOpazoBanus P® - DakanaBpuarta, U PEeKOMEHIYETCS K MCIOIL30BAaHUIO B 00pa3oBaTEILHOM
npouecce benopyccko-PoccHiickoro ynupepcurera.

Penensent: KOpesuu B. A. M e

npodeccop Kadenpsl TexHochepHoil Ge3onacHocTH 1 obuIeH GU3MKH
BenopyceKoro rocy1apecTBEHHOTO YHHBEPCHTETA TIHIEBBIX H XHMHYECKHX
TEXHOIOTHH, TOKTOP (PH3MKO-MaTeMaTHHIeCKHX HayK, npodeccop
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