FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:
PykoBonuTenbs HanpaBieHUs

TI3I, xp

PABOYAS ITPOT'PAMMA

aucoumIinHbl 1.0.11 CnenmanbHble I1aBbl MATEMATHKHA

s Hanpasiaenusi 08.03.01 CtpourtenbcTBO

ypoBeHb bakanaspuar

(¢popma o0yueHust ouHas

kadenpa-pa3padoryuk ['ymaHuTapHbIE, €CTECTBEHHO-HAYUYHbBIE U TEXHUYECKUE
JACITUTUINHBI

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo

noarotoBku 08.03.01 CtpouTenbCTBO, yTBEPKAEHHBIM IPUKa30M MUHOOpHAYKH OT
31.05.2017 Ne 481

3aB.xadenpoii pazpaboTynka,

N.T. Pa6oBa
K.(punoc.H., 1o1.
Pa3paboTuuk mporpaMMbl
P porp ’ B. B. Konenun
K.(pu3.-Mat.H., TOIEHT

HwxueBapToBCK



1. llesu u 3212494 AU CIUILIHHBI

B nacrosiiiee BpeMsi IIMPOKO NPUMEHSFOTCS MATEMATUYECKUE METO/IbI IPEJICTABICHUS U
VICCIIEIOBAHUS PA3JIUYHBIX ITPOLECCOB, MATEMATUYECKNE MOJICIIA YCIIEITHO TPUMEHSFOTCS
IIPY PELICHUU 3aa4 IHUPOKOro knacca. [loatomy mateMarnueckue Kypehol B By3ax
SIBJISIIOTCSI 0a30BBIMU JIs crienuanucta Texuuueckoro npoduist. Kypce "CreunanbHbie
[JIaBbl MAaTEMATUKU'" JOTIOJHSAET KypC MaTEMATUUYECKOTO aHaIn3a, N3YUYECHHBIN CTYyJEHTaAMU
panee. Llenbro mpenoiaBaHus U U3yYeHUs JUCIUILIINHEI SIBIIIETCS (QOPMUPOBAHUE Y
CTYJICHTOB OCHOB MaT€MaTH4Y€CKOT0 00pa30BaHuUsl, Pa3BUTHE JIOTUYECKOTO U
AITOPUTMUYECKOTO MBIILIEHUS, GOPMUPOBAHUE YMEHUM CAMOCTOSTEILHO PACIIUPATh
MaTeMaTUYeCKUe 3HAHUS, HEOOXOMUMBbIE JJIsl pEIIeHUS] TPUKIAIHBIX 3371a4 U OCBOCHUS
NoCJeNyoNUX Tucuurind. OCHOBHAS 3a/1a4ya TUCHIUIIIMHBI 3aKITI0YAeTCS B TOM, YTOOBI
03HAKOMUTH CTYJICHTOB C allllapaToM MareMaTH4ecKoro aHajau3a, MPUMEHSEMbIM NPy
PEIICHNHN TEOPETUUECKUX U MPUKIIAIHBIX 3a/1a4: C(HOPMHUPOBATH YMEHHUS ONIEPUPOBATH C
00BEKTaMH MaTEMATHYECKOTO aHAJIN3a, TPOBOAUTH X UCCIICIOBAHUE U JEJIaTh BHIBOIBI O
CBOMCTBax OOBEKTOB Ha €T0 OCHOBE.

Kparkoe conepkanue TUCHUIIIMHBI

[Ipenen u HenpeprIBHOCTH (DYHKIMI IByX NEpeMEHHbIX. YacTHBIE POU3BOIHbIE U
muddepeHnpyeMocTh (PyHKIMI HECKOIBKHUX TIepeMeHHbIX. THTerpupoBanue. /[BoiiHbIe
uHTerpansl. KpuBonnHenbple MHTErpaiibl. TpoitHbie uHTErpaiibl. IloBepXHOCTHBIE
uHTerpainsl. 30paHHbIe pa3ienbl TEOPUH OOBIKHOBEHHBIX JU(p(hepeHInanbHbIX
YPAaBHEHHUI.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI
AUCIHUANIMHBI

[Tnanupyemsble pe3ysbTaTbl OCBOECHUS [Tnanupyemsble pe3yabTaThl
OIT BO (xomneTeHuun) 0Oy4eHUs 110 TUCIUILIINHE

3HaeT: OCHOBHBIE MTOHATHUS, TEOPEMBI K METO/IbI
MaTeMaTHYeCKOTO aHAJIN3a TI0 TEOPHU YHUCIIOBBIX H
(GYHKIIMOHATBHBIX PSAOB, TCOPUH BEPOSITHOCTEN U
MaTeMaTHIeCKOM CTAaTHCTUKU
'YMeeT: caMOCTOATENBHO UCIIOIb30BaTh
MaTeMaTHYECKHUI anmnapar, CoJlepKalleics B
OIIK-1 CnocobeH pemaTs 3a1a4u IMTEpaType 10 CTPOUTEIBHBIM HayKaM JUIs
poQeCCHOHAIBHOW ACSATETPHOCTH HA OCHOBE  [PEIICHUS IMOCTABICHHBIX MPOPECCUOHANBHBIX 3a/1a4
WCTIOJB30BaHUS TEOPETUUSCKUX U MPAKTUICCKUX [MIMeeT mpaKTHUeCKUI ONBIT: BHITIOIHITH YUCICHHBIC
OCHOB €CTECTBEHHBIX U TEXHHUECKUX HaYK, a TAKXKe [ SKCIICPUMEHTAIIbHBIE HCCIIEIOBAHUS, TPOBOJIUTH
MaTeMaTUYEeCKOro amrmapara 00paboTKy U aHAIH3 PE3yabTATOB; BIAICHUS
HaBBIKAMH MaTEMaTHUECKOTO TPEICTABICHUS
00BEKTOB HCCIIEIOBaHMS B cepe
poQeCCHOHALHON ACATEIBHOCTH;
MATeMaTUIECKUM aIIapaToM sl pEIICHUS
crienuudeckux 3a1ad B mpoheCCHOHATBHON
obmactu

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp npenIecTBYOMUX AUCIUILINH, [TepeueHpb MOCIEAYIOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro MmjiaHa BUJIOB paboT




1.0.18 Nnxenepuas rpaduka,
1.0.15 Xumus,

1.0.10 MaremarndecKuii aHAJINA3,
1.0.09 Anre6pa u reomMeTpus,
1.0.17 HaueprarenbHasi reOMeTpusl,
1.0.12 ®usznka

1.0.20 Texuunueckast MeEXaHHUKa

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Jucnuninnza TpebGoBanus

3HAeT: METO/bl IPOELMPOBAHNUS U IOCTPOCHHUS
N300paKeHUI reoMeTpUYecKux Guryp Ymeer:
aHaJIM3UpoBaTh (OpMy IpeaAMeTa B HaType U 10
YepTEXKY; MOJECIUPOBATH IPEIAMETHI IO UX
N300paKEHUSAM Ha OCHOBE METOJIOB ITOCTPOCHHUS
rpagu4IeCcKuX N300paKeHUI; periaTh pa3IndHbIe
MO3ULMOHHBIE U METPUUYECKHE 3a/1a41,0THOCAIINECS
K 3TUM Qurypam ViMeeT npakTuyeCcKUil OMbIT:
peLIeHUs MEeTPUUYECKUX 3a7a4, H300paKeHUs
POEKTUPYEMBIX OOBEKTOB Ha YEPTEkKaX, a TAKKE
BJIaJICTh METO/IaMU NIPOCLUPOBAHUS U U300paKEHUS
POCTPAHCTBEHHBIX (POPM Ha IJIOCKOCTH MPOESKIUI

1.0.18 Nnxenepnas rpaduka

3HaeT: OCHOBHBIC (PU3NICCKUE SBJICHHUS U OCHOBHBIE
buznyeckue 3aKoHbI B 001aCTH MEXaHUKH,
TEPMOJIMHAMUKH, SJICKTPUUECTBA U MarHETU3MA,
ONTHUKH U aTOMHON (DU3UKU; TPAHUIIBI UX
MPUMEHUMOCTH, TPUMEHEHUE 3aKOHOB B
BAKHEHUIIINX MPAKTUUECKUX MPUIOKEHUAX YMEET:
0OBSICHUTH OCHOBHBIE HAOII0/Ia€Mble IPUPOIHBIE U
TEXHOTCHHBIE SABIECHUS 1 9()(PEKTHI C MO3ULIUN
(dyHIaMEHTAIBHBIX (PU3UUECKUX B3aMMOICHCTBHIA;
1.0.12 ®usuka yKa3aTh, KAKWE 3aKOHBI OIIMCHIBAIOT TAHHOE SIBJICHUE
win 3((HEKT; 3auChIBaTh YPABHCHUS JIS
¢buznyeckux BennuuH B cucteme CH; paborarts ¢
npubopaMu U 000pyI0BaHUEM COBPEMEHHOM
buznyeckoii 1a00paTOpUM; UCIOIB30BAThH
[pa3TUYHBIC METOIUKH (DU3MUECKUX U3MEPCHHH U
00paboOTKH SKCTIEpUMEHTAIbHBIX JaHHBIX MeeT
MPAKTUYECKUI OIBIT: BBITIOIHATH YUCICHHBIC U
PKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS, TPOBOIUTH
00pabOTKy U aHAJIU3 PE3yJIbTaToOB

3HAeT: OCHOBHBIE XUMUYECKHUE CUCTEMBI U (PU3HUKO-
XUMHUYECKHUE MPOIIECCHI, JICXKAIIHE B OCHOBE
COBPEMEHHOW TEXHOJIOTHH MTPOU3BOICTBA
CTPOUTEIIBHBIX MaTepHAIOB U KOHCTPYKIIMKA YMeeT:
MPAKTHYECKH UCIIOJIb30BaTh METOIbI
TEOPETUYECCKOTO M SKCIIEPUMEHTAILHOTO
WCCIICIOBAHUS B TPO(heCCHOHATBHON AEITETLHOCTH
U B TIOBCETHCBHOM YKU3HU; PEIaTh 3a1a49H
TUCITUIUINH €CTECTBEHHOHAYYHOTO ITHKJIA C
WCIIOIb30BaHUEM CIIPAaBOYHOrO Marepuana Mmeer
MPAKTHYECKHUI OMBIT: TPOBEIACHISI XUMUIECKOTO
DKCIICPUMEHTA

1.0.15 Xumus




1.0.10 MaremaTnyeckuii aHaIn3

3HAeT: OCHOBHBIE MOHATHSA, TCOPECMEBI U MCTO/IbI
MaTeMaTHYeCKOTO aHAJIN3a TI0 TEOPHH YHUCITOBBIX H
(YHKIHMOHAIBHBIX PSAJIOB, TEOPUU BEPOATHOCTEN U
MaTeMaTU4eCKOM CTATUCTUKU YMEET:
CaMOCTOSITEILHO HCIIOIB30BaTh MaTEMaTHUECKUI
arrapar, couepiKaliencs: B IMTeparype 1o
CTPOUTCIIbHBIM HAyKaM JJIA pCIICHUSA
MOCTaBJICHHBIX MpodeccnoHambHbIX 3a1a4 MimMeeT
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: BBITIOJIHATH YHNCJICHHBIC U
YKCTICPUMEHTAJIBHBIC NCCIICAOBAHHS, TIPOBOINUTH
00paboTKy U aHaU3 Pe3yIbTaTOB; BIAJICHUS
HaBBIKAMU MaTEeMaTHUECKOTO TPE/ICTABICHUS
00BEKTOB HUCCIIEIOBaHMS B cepe
poQeCCHOHALHON JEATEIBHOCTH;
MAaTCMATUYCCKUM allliapaTom AJid pCIICHUA
crienuudeckux 3a1ad B mpoheCCHOHATBHON
obmactu

1.0.17 HaueprarenbHasi reOMeTpHs

3HaeT: METO/bl IPOELMPOBAHUS U IIOCTPOCHHUS
N300pakKeHU reoMeTpudecKux Guryp Ymeer:
aHaJIM3UpOBaTh (JOpMy IpeaAMEeTa B HaType U 10
YepTeXKY; MOJEIUPOBATH IPEIMETHI IO UX
N300paKEHUSM Ha OCHOBE METOJIOB ITOCTPOCHUS
rpaguIecKuX N300paKEHUI;, periaTh pa3IMdHbIe
MO3ULMOHHBIE U METPUUECKHE 3a/1a4H,
oTHOcsIIHMECS K 3TUM purypam Mmeet
[IPAKTUYECKHUM ONBIT: PELIEHUS] METPUYECKUX 3a/ad,
N300pakeHUs TPOEKTUPYEMBIX 00BEKTOB Ha
JepTEXKaAX, a TAKXKE BIIAI€Th METOAAMHU
MPOCIIMPOBAHUS U NU300PaKCHHS
NPOCTPAHCTBEHHBIX ()OPM Ha MIOCKOCTH MPOCKITHI

1.0.09 Anre6pa u reomeTpust

3Haet: (hyHIaMEHTaIbHBIE 3aKOHBI aNTreOphl U
reOMETpUN YMEET: MPUMEHSTh METO/BI aITreOphl U
reOMETPUHU MIPH PEIICHUN TPO(dheCcCHOHATBHBIX
3a7a4 MimeeT mpakTU4eCKU ONBIT: UCIIOIb30BAHUS
3aKOHOB aNreOpbl U TEOMETPHUH MPHU PEIICHUH

[MPAKTUYCCKHUX 3a1a4d

4. O0béM M BUABI YUeOHOH PadOTHI

OO6mast Tpy10€eMKOCTh JUCHUIUIMHBI COCTABISET 6 3.€., 216 4., 96,5 4. KOHTaKTHOM

paboThI
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bu yuconoit padots! 4acoB Howmep cemectpa
3

O6mmas Tpy10EMKOCTh AUCITUTUTHHBI 216 216

AyoumopHhvie 3auamusi: 96 96
Jlexuuu (JI) 48 48
[IpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 48 48
JlabGopatopusie padotsl (JIP) 0 0




Camocmosmenvuas paboma (CPC) 105,5 105,5
C IPUMEHEHUEM JMCTaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
[IpopaboTka JEKIIMOHHOTO TEOPETUUECKOTO MaTepraia 40 40
BrInonnenne JOMaIIHUX 3aIaHAN 35,5 35.5
IlonroToBka K dK3aMeHY 30 30
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 14,5 14,5
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. Conep:kaHue IMCUUIIMHBI

N OObeM ayTUTOPHBIX 3aHITHH 1O BUJIaM B
pas;ena HaunmeHoBaHue pa3fenoB JUCHUIUIUHEI Jacax
Bcero JI I13 JIP
1  |PyHKIMM HECKOJIBKHX NEPEMEHHBIX 16 8 8 0
) MHTerpanabHOe HCUHMCIeHNE (QYHKIUI HECKOIbKUX 37 16 16 0
[EpPEMEHHBIX
3 |duddepennmanbubie ypaBHEHUS IEPBOTO MOPSIIKA 20 10 10 0
Jluneiinble nuddepeHnanbHble ypaBHEHUS BBICIIMX
4 28 14 14 0
MOPSITKOB
5.1. Jlekuum
Ne Ne Koa-
HaunmeHoBaHue WIH KpaTKoe COlepKaHUe JEKIIMOHHOTO 3aHATUS BO
neKuujpasaena
4acoB
[TonsiTe PyHKIIMM HECKOIBKUX MepeMeHHBIX. OnpeneneHue GyHKINU
1 |  [HECKOIMBKHX TIEPEMEHHBIX. I'eomeTpuueckoe n3o0pakeHue QyHKLIUU JIBYX )
nepeMeHHbIX. [Ipenen GpyHkumu AByx nepeMeHHbIx. HempepbslBHOCTD (YyHKINU
NBYX nepeMeHHbIX. OCHOBHBIE CBOMCTBA (DYHKIIMH HECKOJIBKUX NTEPEMEHHBIX.
[udbdepenuman pyukuuu. Onpenenenue auddepennnana. KacarenbHas
) | |[M1OcKOCTb M HOPMATTb K MOBEPXHOCTH. [IpousBoaHas o HaNpaBICHUIO U ’
rpagueHT. YacTHbIe pou3BoAHbIE U T (epeHIInaNbl BBICIINX MOPSIKOB.
OKCTpeMyMbl (PYHKIMH JIBYX EPEMEHHBIX.
YacTtHble npousBosHble. [lonsaTre nuddepeHunpyeMocTd GyHKIHIH.
3 1 [HeoOxomumeie ycnoBus quddepennupyemoctd. JJocTaTouHbie yCIOBUS 2
muddepentmpyemoctu. [Ipon3BoiHbIe CIIOKHBIX (DYHKIUH.
WuterpupoBanue. J[BoitHble nHTEerpansl. OnpeneneHue U ycaoBUe CyIeCTBOBAHUS
4 1  |nBoiiHOrO MHTErpana. ['eoMerprueckuii cMbIC JBOMHOrO MHTErpana. CBoiicTBa 2
IBOMHOTO MHTErpaa.
5 ) CBezieHre TBOMHOTO MHTETpaja K moBTopHoMy. Ciydaii mpsiMOyToIbHOM 00J1acTH, )
ciydail KpUBOJIMHEHHOM 001acTu. 3aMeHa MEPEMEHHBIX B IBOMHOM MHTETpaJe.
HekoTopble reoMeTpuueckue U (pu3nuecKkre NpUIoKeHHs JBOWHBIX HHTETPAJIOB.
6 ) Brruncnenune oobeMa. Beruucnenue miomianu. Beruncienne Macchl MIaCTUHKH. )
Brruncinenre KoopAMHAT LIEHTpa Macc MJIaCTUHKHU. Belunciienne MoMeHTa
WHEPLUHU TUTACTUHKH.
7 2 |Kpuonuneiinble unTerpansl. opmyna ['puna. 2
3 ) HekoTopble npuioXeHns KpUBOJIUHENHBIX MHTETPaJIOB BTOPOTO poja. )
Brruncienue miomaau. Pabora cumsl.
9-10 2 |TpoliHble UHTETpaJbl. BhIuncIeHNE TPOWHBIX HHTETPAJIOB. 4
11 2 |Hexoropsle NPHIOKEHHS TPONHBIX HHTEIPAJIOB. 2
12 2 [lloBepxHocTHbIe nHTETpabl. Dopmyna Octporpasackoro u CrTokca. 2




13

Ocnosnble oAty Y. 3agaun, npusoasimue k Y. YpaBHeHus ¢
pa3aeAIOIUMUCS IEPEMEHHBIMH.

14

OpnHOponHBIE YpaBHEHMs. JINHEHbIE ypaBHEHUS. YpaBHEHUS bepHysui.

15

'YpaBHeHust B moaHbIX quddepennnanax. 3agada Komm cymiecTBoBanus u
enrHCTBeHHOCTH pemienus Y. Obuiee pemieHue.

16

Orubaromiast ceMeicTBa KpuBbIX. YpaBHeHue Kiepo.

17

W W W (W] W

J[uddepennmanbHble ypaBHEHUS BBICIINUX MOPSIIKOB, TOMYCKAIOIINE TOHWKEHHIE
MopsiJiKa.

[NCT I O B \S R I \O X B )

18

OcHoBHbIe TIOHATHS. Teopema cymiecTBoBanus. Jluneitnsie /1Y 6e3 mpaBoii yactu:
ONpeAeTUTEh BpOHCKOTO TMHEMHO 3aBUCUMOM U IMHEWMHO HE3aBUCHUMOMN
CHUCTEMBI.

19

CymectBoBaHue yHIaMEHTAIBHON CUCTEMBI, TeopeMa 00 O0IIeM pelIeHun
nuHeitHoro 1Y, nonmxeHnne nopsaka JuHenHoro Y.

20

Jluneiinsie /1Y ¢ npaBoii yacTpio: Teopema 00 00IIeM peleHnd, METO/I BapHaIluH
MPOU3BOJIBHBIX TOCTOSTHHBIX JIJIY 6e3 mpaBoii yacTh ¢ TOCTOSSHHBIMU
k03 PUIMeHTaMU: XapaKTePUCTUYECKOE YPABHCHHE

22-23

Teopema 06 obmem pemennn JIH/Y ¢ mpaBoii 4acThio ¢ TOCTOSHHBIMU
k03 hUIIMEHTaAMU.

23-24

Cucremsl nuddepeHmanbabix ypaBHeHuil. Metozst pemenus CY.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

No

SaAHATUS]

Ne

paszena

HanmenoBanune nimm KpaTKO€ COACPIKAHUC ITPAKTUYCCKOI'O 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

[ToHaTHe QyHKIIMM HECKOIBKHX MepeMeHHbIX. Onpenenenue GyHKIuu
HECKOJIBKHMX MepeMeHHBIX. [ eomeTpuueckoe n3odpaxxeHue QPyHKIUN ABYX
nepeMeHHbIX. [Ipenen Gpynkmun aByX nepemeHHbIX. HermpeprsiBHOCTD hyHKIIMN
JIBYX IIEPEMEHHBIX.

Jlupdepennnan pynkuuu. Onpenenenve auddepenunana. Kacarenpnas
[IOCKOCTh M HOpMaJlb K TOBEpXHOCTHU. [Ipon3BoiHAs 110 HANIPaBICHUIO U
rpagueHT. YacTHble pou3BoAHbIE U T (epeHIInanbl BRICIINX MOPSIKOB.
DKCTpeMyMbl (PYHKIMH ABYX NEPEMEHHBIX.

UactHble npousBoauHbie. [lonarue nuddepenumpyemoctu GyHKIUH.
HeobOxoaumeie yciosus auddepenimpyeMoctu. JlocTaTouHbIe YCIOBHS
nuddepernrpyeMoctu. [Ipon3BogHbIE CIOXKHBIX (QYHKITHH.

KonTponbsHas padora Ne 1

HNuterpuposanue. J[BoitHbie MHTErpaibl. OnpenesieHue U yCIOBUE
CYILLIECTBOBAHMS ABOMHOIO UHTErpaja. [ eoMeTpu4eCKuil CMBICIT ABOMHOTO
nHTerpaia. CBOMCTBA IBOMHOTO MHTErpasa.

CaeneHue IBOMHOrO MHTErpasia K moBropHomy. Ciydail nmpsiMoyroiibHOM 001acTu,
cJlydail KpUBOJMHEHHOM 00nacTH. 3aMeHa MepeMEeHHBIX B TBOWHOM HMHTErpae.

HeKOTOpHe TCOMCTPHUYCCKUC U (I)I/I3I/I‘leCKI/IC MMPUITTOKCHUA HBOﬁHBIX HUHTCIpajioB.
Brruuciienue o0beMa. BeraucieHnne IIomiagu. Brrunciaenre Macchl INTACTUHKH.
Brrunciaenue KOOpAUHAT LCHTPAa MAaCC ITNIACTUHKH. Brrunciaenue MoMeHTa
MHCPLWHA IIJIIACTHUHKH.

Kpusonuneiinsie narerpansl. @opmyna I'puna. Hekotopele npunoxenus
KPUBOJIMHEHHBIX HHTETPAJIOB BTOPOro poja. Beruncnenue miomaau. Padora
CHUJIBL.

TpoitHble HHTErpabl. BbrunciieHre TpOMHBIX HHTErpaioB. Hekotopsie
[TPWJIOKEHUS TPOMHBIX HHTErPaJIOB.

[loBepxHOCTHBIE HHTErpalibl. Popmyna Octporpanackoro u CTokca.

KontposnpHas pabora Ne2




13 3 |YpaBHEHHs ¢ pa3ieISIONIMMUCS IEPEMEHHBIMU.

14 3 |OnHoponHble ypaBHeHMsI. JIMHEHbIE ypaBHEHMS. YpaBHEHU bepHymn.

YpaBHeHUs B MOIHBIX Auddepennnanax. 3anada Komu cymecTsoBanus u

15 3
eauHCTBEeHHOCTH pemienus /Y. O6miee pemenue.

Ypasuenue Knepo. uddepeHnmanbapie ypaBHEHHUs BHICIINX MOPSIKOB,
Oy CKArOIe NOHIKEHUE MOPSIIKa.

16-17| 3

Jluneiinbie JIY Ge3 mpaBoi 4acTH: onpeaenuTesb BpoHCKOTO TMHEHHO 3aBUCUMO
Y JTMHEWHO HE3aBUCUMOW CUCTEMBI.

18 4

CYIJ_[CCTBOBaHI/IC (bYHHaMCHTaHBHOﬁ CHUCTCMBI, TCOPpEMA 00 O6II_ICM pPCIICHUH

19 4 9 .
nmuHeitHoro /1Y, monmxkeHnue nopsaka guHenHoro Y.

JIuneiinbie /1Y ¢ npaBoil yacThio: Teopema 00 00IIeM pelIeHnH, METO] BapUalluu
pOoN3BOJIbHBIX OCTOAHHBIX JIHJ{Y 6e3 mpaBoil yacTu ¢ MOCTOSTHHBIMU

K03 PUIIMEHTaMU: XapaKTepUCTUUECKOE YpaBHEHHE, TeopeMa 00 001eM
pemennu JIH/IY ¢ npaBoif 4acTeio ¢ MOCTOSTHHBIMU K03 puiueHTamu.

20-21 4

22-23 4 |Cucremsl quddepeHnnanbHbIX ypaBHeHud. Metozsl pemmenus CIIY.

24 4  |KontposbHas padota Ne3

5.3. JIaboparopHbie padoThI
He npenycmorpenst

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenne CPC

Cnucoxk nureparypsl (¢ yKa3aHUEM
[Tonux CPC pasnenos, raB, cTpanuil) / cceiika Ha  |[CemecTp

pecypc

Kon-
BO
JaCOB

[[Iumaues, B. C. Hauana BeIciicit
MaTeMaTuku : yuebHoe nocobue / B. C.
[[IumayeB. — 5-e uzn., crep. — CaHKT-
[TeTepOypr : Jlanp, 2021. — 384 c. — ISBN
978-5-8114-1476-5. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 2IeKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/168509
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[TeTepOypr : Jlanp, 2010. — 736 c. — ISBN
978-5-8114-0499-5. — Tekcr : 3
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o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/2660 Kpemep,
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— Mockga : U3natenscTBo IOpaiit, 2021. —
244 c. — (Bsicmiee o6pazoBanue). — ISBN
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[TpopaboTka JIEKIIMOHHOTO TEOPETUIECKOTO
Marepuaa
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BrinmonHeHne noMalrHux 3aJaHui

[[Iumaues, B. C. Hauana BeIciieit
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[[IumayeB. — 5-e uzn., crep. — CaHKT-
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6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBaunue
KOHTPOJIBHOTO
MEPONPUATHUSA

Bec

Makc.
Oan

HOprI{OK Ha4YKMCJICHUS 0aJlJIoB

Yuu-
THIBA-

eTcs B
ITA

bonyc

Ilocemienue
JIEKIINH 1
MPAKTUYECKUX
3aHATHIA.

10

[locemenune 3austus - 0,2 Oamna.
[Iponyck u ono3ganue - 0.

OK3aMCH|

Texymmii
KOHTPOJIb

JlomarrHss
pabora

26

2 JTOMAIIIHUX 3aJaHus 110 2 TeMaM,
coneprkamumx 26 3aga4. Heo6xonumo
[pElIUTh BCE 3a/1a4M, MAKCUMaIbHas
OIIEHKA KayecTBa perieHus - 1 6a 3a
KaXx0e 3aganue. 1 Oasmn:

MPaBUJILHOE U MOJIHOE PEIICHHE,
BO3MOYKHA HecylecTBeHHas omuoka 0,5
OaJiia: HETOIHOE MPAaBUIILHOE PEIlIeHuE,
BO3MO)KHA HECYIlleCTBeHHas omuOka. He
OLICHUBAIOTCS: HETIOJHOE PEIEHUE,
COZIEPKUT HECKOJIBKO CYIIECTBEHHBIX
OIIMOOK, WM HETIOJIHOE PEelIeHHE,
MEHBIIIE YeM HATOJOBUHY OTpakaeT
CoJIepKaHUE 3a/IaHUS U COACPKUT
HECKOJIBKO CYIIECTBEHHBIX OMIMO0K

OK3aMCH|

Texymui
KOHTPOJIb

KonTtponbHas
pabota

30

Tpu KOHTPOIBHBIX PAOOTHI TIO YETHIPE
3a7aud B Kax0i. OlleHKa 32 KaXIy1o
3a/1a4y: 2 Oaja: mpaBUIbLHOE U MOJTHOE
pEIIeHNE, BO3MOYKHA HECYIIECTBEHHAS
omuOka 1,5 Gasuia: HEMOJIHOE MPAaBUIIBHOE
pEIIeHNE, BO3MOYKHA HECYIIECTBEHHAS
omrOka He oreHMBarOTCS: HEIIOIHOE
pEIICHUE, COACPIKUT HECKOIBKO
CYIIIECTBEHHBIX OITUOOK, UITH HETIOJTHOE
pEIIeHNE, MCHBIIIE YeM HaIlOJIOBUHY
OTpakaeT CoJepKaHue 3aJaHus U
COZIEPYKUT HECKOJIBKO

ODK3aMCH

ITpome-
JKyTOUHAast
arTecTanus

DK3aMeH
(mpoMexyTouHas
aTTecTarus)

12

CTyneHThI CITydaifHBIM 00pa3oM
BBIOMPAIOT SK3aMEHAIIMOHHBIN OWJIET,
CoJIep KaIlIMii 1BA TEOPETUYECKHUX BOMpPOCa
u 11Be 3a1a4u. [Iponenypa oneHuBaHus:
OrneHKa OTBETOB Ha HK3aMEHALIMOHHbBIE
BOIIPOCHI BHITIOJIHAETCS 110 OaJTbHO-
[PEUTHHTOBOM cucTeMe (ITpUKa3 peKTopa oT
24.05.2019 1. Ne 179). Kpurepun
OILICHUBAHUS OTBETOB Ha TEOPETUYECKUE

BOIIPOCHI: JJaH IOJHBII KOPPEKTHBIA OTBET

OK3aMCH|




Ha BOIPOC (JOIMyCKAETCsl HE3HAUNTEIbHAS
HETOYHOCTH) - 3 OaJiyia; OTBET UMEET OHO
CYIIIECTBEHHOE 3aMeuaHue (HemoIHas
(hopMyIHpOBKa 3aKOHA/OTIPECIICHHSI,
omnOka B popmysie/B BbIBOJE POPMYIIBI U
T.I1.) - 2 O6aJIa; OTBET UMEET JIBa
CYIIIECTBEHHBIX 3aMedanus - 1 6am; Ha
BOMPOC HE ObLIO TAHO OTBETA UJIU OTBET B
KOpHE HEBEPEH WM OTBET UMEET Ooliee
NIByX CYILIECTBEHHBIX 3aMe4aHui - ()
OamoB. Kputepuu onieHUBaHUS peIICHUS
HK3aMEHAIIMOHHBIX 33/1a4: IPUBEACHHOE
perieHne BepHo (0e3 3aMeuaHuil Wi ¢
HE3HAYUTEIbHBIMU 3aMEUaHUAMH) - 3
OaJia; MPUBEACHHOE PEIICHUE NMEET
OJTHO CYIIIECTBEHHOE 3aMevaHue (OImoKa
TIPU BEIYUCIICHUSIX, HEKOPPEKTHBII
PUCYHOK, IPOMYIIEH BasKHBIM Tan
pelieHus 1 T.11.) - 2 6aia; mpuBeICHHOE
pelIeHre UMEET JIBa CYIIECTBEHHBIX
3ameuyaHus - | 0ar; mpuBeIeHHOE
perieHue umeeT 0osee IByX
CYIIIECTBEHHBIX 3aMEYaHUN W PEIICHUE
B KOpHE HEBEpHO - () 6aIIOB.
MakcuMaTbHOE KOJTMYECTBO 0aIOB Ha
YK3aMeHe - 12 0ayuioB. DK3aMeHaIlMOHHAs
OIICHKA BBICTABIISIETCSI 10 CYMMapHOMY
PEUTHHTY CTyAeHTa (CM. PUKa3 peKTopa
oT 24.05.2019 r. Ne 179), BkI1rOUaromniero
TEKYIIU KOHTPOJIb (TUIIOBBIE 3a]1auu U
OTYETHI 110 JTaOOpaTOPHBIM paboTam) U
MPOMEKYTOUHYIO aTTeCTalHIO (9K3aMeH
WJTU 3a4€eT)

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npomexyTouHOR

[Iponienypa npoBeneHus Kpurepun onienuBanus
aTTeCTaINH potieiypa TpoBei PHTEP B
CymMmupoBaHH€e 0aioB 3a CEMECT], BBITIOJIHEHNE
B cooTBeTcTBUU C M.
9K3aMeH 3aJaHus o OUIIeTy, colep KalleMy TpU BOIIpoca 1o

Pa3HbIM TEMaM.

2.5, 2.6 Ilonoxxenns

6.3. ITacoprt goHIa OLIEHOYHBIX CPEACTB

KomrmereHmn

Pesynbrarsl 00yueHus

3HaEeT: OCHOBHBIE MOHATHSA, TEOPEMBI U METOJIbI MATEMAaTUYECKOTO aHaJI13a 10
OIIK-1 TEOPHUH YHUCIOBBIX U (DYHKIIMOHATIBHBIX PSAJI0B, TEOPHH BEPOSTHOCTEH U HHHH
MaTeMaTH4YE€CKOM CTAaTUCTUKHU

'YMeeT: CaMOCTOSTENILHO HCII0JIb30BaTh MATEMaTHUECKU alnapar, coaep Kaliencs B
OIIK-1 NTUTEepaType MO CTPOUTEIIBHBIM HayKaM JJIsl PEIICHUS MTOCTaBIECHHbBIX HHHH
npodeCCHOHAIBHBIX 3a/1a4

OIIK-1

VIMeeT mpakTUYeCKU OTBIT: BBIMOIHATh YHCIECHHBIC U SKCTIEPUMEHTAIBHBIE
MCCIIEIOBAHMSI, MPOBOUTH 00PAaOOTKY M aHAJIU3 PE3YJbTATOB; BJIa/ICHUS HaBBIKAMHU




MaTeMaTUIEeCKOTO MPECTaBlIeHUsI 00BEKTOB UCCIIEIOBaHUS B cepe
MpoQeCCHOHAIBHON ACITETHHOCTH; MATEMAaTHYECKUM aIapaToM IS PeIICHHS
crienupUIECKUX 3a/1a4 B podeccruoHanbHOi o0nacTu

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 10 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 HH(OPMALIMOHHOE 00ecredeHUe TUCHMILIMHBI

IMeuaTHasi yueOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. Iunaues, B.C. Briciias maremaruka [ TekcT]: ydeOHHUK U TIPAKTUKYM /
B.C. lllunauer; mox pea. A.H. Tuxonora.-8-e uzn., nepepad. u norm.- M.:
N3narensctBo FOpaiit, 2017.- 447 c. - ISBN 978-5-9916-3600-1
2. Kpewmep, H.III. Maremarnueckuii ananus [Tekcrt]: yue6. 1 mpakTukyMm /
H.III. Kpewmep, b.A. IIpytko, U.M. Tpummn; nox pen. H.I. Kpemep. - M.: FOpaiir,
2014. - 620c. - Cep.: bakanasp. Yrmyonennsiii kypc. - ISBN 978-5-9916-2609-5

0) OononHumenvHas 1umepamypa:
1.  [anko, IL.LE. Briciiasi MaremaTuka B yrpakHeHUAX U 3a1a4ax [ Tekcr]:
yueb.mocodue. B 2-x 4. U.1 / IL.E. [anko, A.I". [lonos, T.fl. KoxxeBHukoBa. - 6-¢
u3a. - M., 2003. - 304 c.
2.  bepmant, A.®. KpaTkuii Kypc MaTeMaTu4ecKoro aHajausa Jijisi BTy30B
[Texcr]/ A.®.bepmant, 1.I. ApamanoBud. — M.: 3n-Bo ®dusnko-maTreMaTH4eCKOM
muteparypsl, 2003.- 800c.- ISBN 5-94052- -057-X.

8) omeuecmeenHule U 3apyOerHCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
1. Becruuk FOYpI'Y. Cepus «Maremaruka. Mexanuka. ®usuka»

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.
2.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.
2.

JJIeKTPOHHAsSA Y4eOHO-MeTOANYeCKasl JOKYMeHTAIusl

HaumenoBanue
Bun
No pecypca B bubmuorpadpudeckoe onrcanue
JTUTEPaTyphl .
ANEKTPOHHOMN opme
[[Iumaues, B. C. Hayana Beicuield MaTeMaTHKH : yueOHOE
DJIEKTPOHHO- noco6ue / B. C. lllunayes. — 5-e u3n., crep. — CaHKT-
1 OcHoBHas OubIMoTeUHAs [TetepOypr : Jlans, 2021. — 384 c. — ISBN 978-5-8114-
nreparypa cucrema 1476-5. — Tekcr : aneKTpoHHBIH // JIaHb : 31eKTPOHHO-
u3narenseTBa Jlanp  [Oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/168509
JononHuTebHAS DJIEKTPOHHO- bepmanT, A. ®@. Kparkuii Kypc MareMaTu4eCcKoOro aHajin3a :
2 TenaTVDA oubnmoTeuHas yaeOHoe mocodue / A. @. bepmanr, U. I. ApamanoBud. — 16-
patyp cucTema e u3n. — Cankr-IletepOypr : Jlanp, 2010. — 736 ¢. — ISBN




u3narenscTBa Jlanp  (978-5-8114-0499-5. — Texkcr : snexTpoHHbIi // JIans :

DIIEKTPOHHO-OMOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/2660

OcHOBHAasA
TUTEpaTypa

O0pa3oBarenbHast
iaropma FOpaiit

Kpemep, H. III. Maremarnyeckuii ananus B 2 4. Yacts 1 :
yueOHUK 1 npakTukym ais By3os / H. 111. Kpemep, b. A.
[Iytko, 1. M. Tpuius ; orBercTBeHHBIN pepakTop H. 1.
Kpemep. — Mocksa : M3narensctBo FOpaiit, 2021. — 244 c.
— (Briciee oOpaszosanue). — ISBN 978-5-534-02017-5. —
Texct : anexktponHsblil // OOpa3oBarenbHas miaTdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/470315

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Koncymnprant [Tmtoc (HuxHEBapTOBCK)(OECCPOIHO)

8. MarepuajibHO-TeXHHYECKOE o0ecreYeHne Q1 CIUTITHHbI

Bun 3anaTuit

Ne

ay/.

OcHoBHOE 000pyIOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
MPeIyCTaHOBICHHOE IPOTPaMMHOE 00ecTIiedeHHEe, UCTIOIb3yeMOe ISl Pa3IMYHBIX
BUJIOB 3aHATUN

[IpakTuueckue
3aHATHS U
CEMMHAapbI
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Pascal ABCNET Eclipse Microsoft Visual Studio Community D¢ ¢exToH ctyano.
KoMIuIeKC KOMITBIOTEPHBIX TICHXOIUATHOCTHYSCKUX U KOPPEKITHOHHBIX METOINK
Kaspersky Endpoint Security 10
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