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1. TACHOPT PABOYEN TPOI'PAMMBbBI JUCIHUATIIAHBI <MATEMATHKA»

1.1. Ob6saacTs npuMeHeHus1 pado4eil MPOrpaMMbl
Pabouast mporpaMma sIBIISIeTCS 9YacTbIO OCHOBHOW MpodeccHoHalbHOW 00pa30BaTeIbHOM
nporpammbl CIIO mo cneumansnoctu 21.02.01 Pa3paboTka u skcryatanus HEPTSHBIX U
ra30BbIX MECTOPOXKICHHMN.
[Iporpamma paspaborana B coOTBETCTBUUM ¢ DenepanbHBIM  TOCYAapCTBEHHBIM
00pa30BaTeIILHBIM CTAaHAAPTOM CPEIHETrO MPO(ecCHOHATLHOTO 00pa30BaHUS.

1.2. MecTO TUCHMIIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI MPOrpaMMbI:
Hucuuminuna «MaTemaTukay OTHOCUTCS K MaTeMaTMYeCKOMY U €CTECTBEHHOHAayYHOMY
UKITY TPO(ECCHOHAIEHON TTOATOTOBKU
B pamkax u3ydeHus IUCHUIUIMHBI y oOyuaromuxcs ¢opmupyrorcs komnereHuuu (OK,
1K), Bxitouaromiue B ce0si CHOCOOHOCTB:

OK 1. TloHumaTh CyIIHOCTh M COLMAJIbHYIO 3HAUMMOCTh cBOeil Oynymieil mpodeccun,
MIPOSIBIIATH K HEW YCTOMYMBBIA NHTEPEC.

OK 2. OpraHu3oBbIBaTb COOCTBEHHYIO J€ATEIbHOCTh, BBIOMpPATh THUIIOBBIE METOAbI U
criocoObI BRITIOJHEHHUS MTPO(GECCHOHATBHBIX 33/1a4, OIIEHUBATh MX 3(Q(PEKTUBHOCTH U KaueCTBO.

OK 3. ITpyHMMaTh pelIeHns B CTAaHJAPTHBIX U HECTAHJAPTHBIX CUTYAllMsAX U HECTH 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBiaTh NOUCK W HCIOJb30BaHWE HHPOPMALUH, HEOOXOJUMOW s
3¢ (HEKTUBHOTO BBIMOJHEHUS MPOGECCHOHATBHBIX 3a/1a4, MPO(PEeCCHOHATLHOTO U JIMYHOCTHOTO
pa3BUTHSL.

OK 5. Hcnosp3oBaTh  HMH(POPMAIMOHHO-KOMMYHHKAIIUOHHBIE  TEXHOJIOTHH B
npodeccrnoHabHOM e TEIbHOCTH.

OK 7. bparp Ha ce0si OTBETCTBEHHOCTh 3a pPa0OTy UJICHOB KOMAaHIBI, 3a pE3ylbTaT
BBIIIOJTHEHUS 3aJaHUH.

OK 8. CamocTOATENBEHO OMPEENATh 3a/1a4i TPO(PECCUOHATBHOTO U TUYHOCTHOTO Pa3BUTHS,
3aHMMAaTbCA CaMOOOpPa30BaHKEM, OCO3HAHHO IJIAHUPOBATh MOBBIIIEHUE KBATU(PUKALIUH.

OK 9. OpueHTupoBathCsi B yCIOBUAX YAaCTOM CMEHBI TEXHOJIOTHH B MpodecCHOHAIbHOM
NEeSATENbHOCTH.

IIK 1.1. KonrposmupoBaTh W cOOJIOJAaTh OCHOBHBIE TIOKa3aTeiM  pa3pabOTKH
MECTOPOKICHUM.

IIK 1.2. KonTpomupoBaTh W TOMJCPKHUBATh ONTHMAIbHBIC PEXKUMBI pa3pabOTKH U
JKCIUTyaTalliy CKBaKUH.

I[IK 1.3. IlpepotBpamaTe M JUKBUAUPOBATH IOCIEJACTBUS aBAPUMHBIX CHUTyallMil Ha
He(TAHBIX U Ta30BbIX MECTOPOKICHUSIX.

[IK 1.4. ITpoBOAUTH AMArHOCTUKY, TEKYILUA U KaTUTAIbHBI PEMOHT CKBAYKHH.

I[IK 2.1. BbIMOJHATE OCHOBHBIE TEXHOJOTUYECKHE pacyeTbl MO BBHIOOPY HA3EMHOTO U
CKB2KUHHOTO 000PYJOBaHMUSI.

[IK 2.5. OdopMIsSTh TEXHOJOTHYECKYIO U TEXHUYECKYIO JOKYMEHTAIUIO TI0 SKCILTyaTalluu
He(dTerazonpoMbICIOBOT0 000PYI0BAHUS.

I[IK 3.1. OcymecTBasTh TEKylle€ W MEPCHEKTUBHOE IIJIAHUPOBAHME U OPraHU3AIUI0
MIPOU3BOJICTBEHHBIX pa0d0OT HA HEPTSHBIX U TA30BBIX MECTOPOIKICHUSX.

1K 3.3. KoHTpoimpoBaTh BBITIOTHEHUE MPOU3BOICTBEHHBIX pa0OT Mo 100bI4e He(hTH U rasa,
cOOpy M TPAHCHOPTY CKBAKUHHOM MPOTYKIIHH.

1.3. TpeGoBaHus K pe3yJibTATaM OCBOCHHS IHCUMILIUHBI:

B paMKax nmporpaMmbl JUCHUIIJINHBL O6y‘-IaIOH_II/IMI/ICH OCBaMBarOTCA:



Kon IIK, OK YMeHus 3HaHus
OK 1-5 - peliath NMPUKIAIHBIC 3a7aud | - 3HAYEHUE MATEMAaTUKH B
B o0OJlacTu HpO(bGCCHOHEUIBHOfI HpO(l)eCCHOHaHBHOﬁ ACSITCIbHOCTU U

OK 7-9 IeSTENBHOCTH pu ocsoenuu [TICC3;
- OCHOBHBIC MAaTEeMAaTHYECKUE METOIbI

IK 1.1 -TIK 1.4 pelICHHsI MPUKIIAIHBIX 33729 B 00JIaCTH
npoeCCUOHAIBHON IEATEIHLHOCTH;

K21 - OCHOBHBIC TIOHSATHUS U METOIbI

[IK 2.5 MaTEMaTUUECKOTO aHaI13a, IMHCHHON
anreOphl, TEOPUN KOMIUICKCHBIX YHUCEIT,

K 3.1 TEOpUH BCpOHTH?CTeﬁ U
MaTeMaTHYeCKON CTAaTHCTHKH,

K 3.3 - OCHOBBI UHTETPATLHOTO "
T depeHIInaIbHOTO UCUUCIICHUS

1.4. Kosm4ecTBO YacOB HA OCBOEHNE MPOTrPaMMbI JTHUCIHMILIAHBI:
yueOHast Harpy3ka oOydatomierocs 120 4acoB, B TOM 4HcIIe:

JIs1 04HOM (opMBI 00yUeHH:

aynuTopHas yueOHas Harpy3ka oOydarorierocst 80 4acos;
camocTosTeNbHas paboTa oOyuatomerocs 40 gacos.

2. CTPYKTYPA U COAEPKAHME JUCHUIITIMHBI <MATEMATHUKA»

2.1. O0beM QM CHUNJIMHBI M BUAbI Y4e0HOI padoThI

1JI1 04HOW popMbI 00yYeHusI

Bun yueOHo# padboThl Oobvem uacos
Y4yeOHas Harpy3ka (Bcero) 120
AyauTopHasi ydueOHasi HAarpy3Ka (Bcero) 80
B TOM YHUCIJIE:
TEOPETHUECKOE 00yUeHHUE (JICKITHH) 48
MIPAKTUYECKHUE 3aHITH 32
CamocrosiTesibHas padora o0yuaruerocs (Bcero) 40

IIpomesicymounas ammecmayus 6 popme 3K3ameHa







2.2 TemaTn4eckuii IUVIaH M cofepkaHue IMCHMIIMHBI «MaTremMaTnka»

HaumenoBanmue pa3aesioB Coaepikanue yueOHOro MaTepuaja, NpakTuyeckue padorsl, O0bem
U TeM caMocTosiTe/IbHAasi paboTa 00y4arommXxcst 4acos
1 2 3
1 cemecTp
Pa3nes 1. OcHOBHbBIE IOHATHSI H METO/IbI MATEMATHYECKOI0 AHAJIN3A. 42
Tema 1.1 OcHOBBI Cojaepikanue yueOHOIr0o MaTepuaJa.
AU PepeHIHPOBAHHOTO 1. | lIpenen pynkuuu. HenmpepbiBHOCTD pyHKIIMH. 3aMedaTeabHble Mpeieibl. THUITbl pa3phIBOB.
HCYMCJICHUS. Touku pa3psiBa. 2
2 | Ilpaktuyeckas padora Nel «Bpruncienue npeieaoB GyHKIUNY. 2
3 | Ilonsitue mpon3BogHON (PYHKIIMH, €€ TEOMETPUUYECKON U (PU3HUECKU CMBICIT. 2
Tabnuna npousBoanbIX. AuddepeHnpoBanme 3eMeHTapHbIX QYHKIHI.
4 | llpakTyeckas padora Ne2 «Brruncienne npon3BOAHBIX AJIEMEHTAPHbBIX QYHKIUI» 2
5 | Bropas nmpousBoHas ¥ Mpou3BoAHbIe BhICIINX NOpsiaKoB. [Ipasuio Jlonutansa. [Ipasuio nuddepennupoBanus 2
CIIOKHOU (DYHKIIMH.
6 | Ilpaktuueckasi padora Ne3 «BpiuncieHne Mpou3BOIHBIX BeICHINX NMOpsAaKOB. [IpaBuio Jlonuramnsy. 2
7 | IlpakTuyeckas padora Ned4 « BerunciaeHre MpoU3BOIHBIX CIOKHBIX (PYHKIUN». 2
8 | UccnenoBanue QyHkimii ¢ momomipto npousBogHo. [loctpoenue rpaduka pyHKIuu. 2
9 | IlpakTuyeckas padora Ne5 «lccrnenoBanue pyHKINY ¢ TOMOIIBIO POU3BOIHON U 5
MOCTpOCHUE rpaduKa».
10 | Pemienue npukIIaHbIX 3a/1a4 ¢ MOMOIIBIO TPOU3BOIHOM 2
CamocrosiTesibHasi padoTa 00yYarOIMXCS |
BeruucnurensHbie paboThl Ha IPOU3BOAHBIE CIOKHBIX GYHKLIMH U IPOU3BOJHBIX BBICHIIMX 8
HOPSAJKOB.
Tema 1.2 OcHoBBI Conep:xaHue y4e0OHOIro MmaTepuaja
HHTEerpajibHOT O 1 | HeompeneneHHslit MHTErpai U ero cBoicTBa. Talnuiia OCHOBHBIX MHTErpaioB. MeTo1 HENOCPEICTBEHHOTO 5
HCYHCICHUSA UHTErPUPOBAHMSL.
2 | NnTerpupoBanue GyHKIMH ¢ HOMOIIBIO 3aMeHbI epeMeHHONU. Crioco0 MHTErpupOBaHUS 110 YACTSM. 5
3 | IpakTtuyeckasi padora Ne6 «HaxoxieHne HeoOnpe1eIeHHBIX HHTErPATIOBY» 2




4 | Ilonstue onpeneneHHoro uarerpaia, popmyna Hetorona-Jleiibnumna. OcHOBHBIC 5
cBolcTBa. ['€OMETpUYECKHIT CMBICI ONPEICICHHOIO HHTErpaIa.
5 | MeToapl HaXOXKAEHHUS ONPEACIICHHBIX HHTETPAJIOB 2
6 | IlpakTuyeckas padora Ne7 «BprunciaeHue onpeieeHHbIX HHTETPalIoB» 2
7 | Boeruucnenue miomaaeit Gpuryp u 00beMOB TeJl BpallleHUsI C TIOMOIIBIO0 ONPEACTICHHOTO HHTErpaa. 2
8 | Pemenue nmpuxiiagHbIX 3a1a4 ¢ IOMOIIbIO OIIPE/IETIEHHOT0 HHTETpaia. 2
CamocrosiTesibHas padoTa 00yYaroIuXxcs :
HaxoxaeHue nuTerpanoB pa3iMuHbIMA METO/IaMU. 6
Tema 1.3. Cojaep:kaHue yueOHOro MaTepuajia
JuddepenuuaibHbie 1 | Juddepenunanbable ypaBHeHus. O0ume u yactHole penieHus. 1Y ¢ pa3aensonmmMucs nepeMeHHbIMU. 2
YPaBHEHUs 2 | Jlunelinple ogHOpOIHBIE AU QepeHInaNbHbIE YPAaBHEHHUS BTOPOTO MOPSJIKA C TOCTOSTHHBIMU KO PHUITMEHTAMH. 2
3 | pakTuyeckas padora Ne8 «Pemenne muddepeHTHATEHBIX YPaBHEHHN» 2
CamocrosiTesibHas padoTa 00y4YaroLIuXcs :
Pemenne nuddepeHnnanbHpIX ypaBHEHUN ¢ pa3IesIONIMMUCS TIEPEMEHHBIMHE, TIEPBOTO U BTOPOTO MOPSIKA. 6
Pa3znesn 2. OcCHOBHbIE IOHATUS U METO/IbI JIMHEHHOH aaredpbl. 16
Tema 2.1 Marpuusl u Conep:xanue y4yeOHOro marepuaja
ornpeneuTe 11 1 | Marpuna. OcHoBHbIE TOHATHUS. JleMCTBUS HAJ MaTpULIAMH. 2
2 | IlpakTtuyeckas padora Ne9 «BoimonHeHne AHCTBUI HAZl MATPHIIAMI). 2
3 | Onpenenurens KBagpaTHOW MaTpulbl. CBOMCTBA onpeaenuTeNeld. BelunciaeHue onpeaenureneiit BToporo u 2
TPETHETO MOPSAKA.
4 | Munopsl u anrebpandeckue nonoiaHenus. O6paTHas MaTpuia. 2
CamocTrosiTesbHast padoTa 00yYarOIMXCS :
JeiicTBus Ha MaTpuLiaMu. Beruucienue onpeaenuTenieil BTOporo U TpeThero nopsaakoB. Haxosxaenue oOpaTHbIX 6
MaTpull.
Tema 2.2 Metoasbl peienusi| Conep:xxanue y4e6HOro Mmarepuasa.
npocreimux cucrem jguHei{ 1 | Cucrema TMHEHHBIX ypaBHEHUH ¢ TpeMs Hen3BecTHbIMU. [IpocTeiie MaTpUYHble ypaBHEHHS U UX PELIECHUE. 2
HBbIX YPaBHEHMI.
2 | Ilpaktuyeckas padora Nel0 «Pemienue cucreM JTMHEHHBIX YpaBHEHUN MaTPUYHBIM METOIOM). 2
3 | Pemenue cucrem nuHEHHBIX ypaBHeHUH 1o opmyinam Kpamepa u meromom ["aycca. 2




4 | llpakTnueckas padora Nell «Pemenue cucreM TUHEHHBIX ypaBHEHH# 110 hopmynam Kpamepa u merogom [ayccay. 2
CamocTrosiTebHast padoTa 00y4ar0 U XCS
Pemenune cucteM TUHEHHBIX ypaBHCHI/Iﬁ C TpEMs HCU3BCCTHBIMHU 110 (bopMleaM KpaMepa, MaTpUYHBIM 6
MeToaoM U MeronoM ["aycca.
Pa3nes 3. OcHOBHbBIE OHATHSI U METO/Ibl TEOPUH KOMILIEKCHBIX YHCel. 8
Tema 3.1 OcHoBHBIE Coaep:kanue yueOHOro MaTepuajia
TOHATHS M METOABI TCOPUM | 1 | Oppenenenne KOMILIEKCHOTO yicia. JeiicTBHS Hajl KOMILIEKCHBIMHI YHCIAME B aireGpandeckoii popme. 5
KOMILTERCHBIX THCET. I'eomeTrpuueckas HHTEpIIPETAlMsI KOMIIJIEKCHBIX YHCEN.
2 IMpakTnueckas padora Nel2 «JlelicTBHs HaJl KOMIUIEKCHBIMH YHCIIAMH B alreOpandeckoit popmer. 2
3 | Tpuronomerpuyeckasl ¥ okaszareiabHasi popMa KOMILIEKCHOTO YHCIa. 2
4 | llpakTuyeckas padora Nel3 «/leiicTBHS HaJx KOMIUIEKCHBIMU YUCIIaMU B TPHTOHOMETPHUYECKON U 5
ToKa3aTeabHOU (hopmax».
CamocrosiTesibHast paboTa 00y4aroUUXCs:
[ToarotoBuTh KOHCHEKT 1O TeMe «[lokazarenbHas popma KOMIIEKCHOTO Yncia». PelieHue ynpaxHeHU Ha repeB( 4
KOMITJIEKCHBIX YHCeN U3 OJHOU (DOPMBI B IPYTYIO.
Pasznen 4. OCHOBHBIE IOHATHSA U METOAbI TEOPUH BEPOSTHOCTEH U MATEMAaTHYECKOM CTATUCTHKH. 14
Tema 4.1 dnementsl Teopun| ConepxkaHue yueOHOro Marepuasa
BEPOATHOCTEM 1 Cnyyaitnsie coObrtusi. Onepauuu Haj coObITUsIMU. OTnipeiesieHre BEpOSITHOCTH COOBITHSA. TeopeMbl CIOXKEHUS 5
YMHO>KEHUS BEPOSTHOCTEH.
2 | Ilpaktuyeckas padora Nel4d «Brrunciienue BeposSTHOCTEH COOBITHID. 2
3 | duckperHas ciyyaiiHas BeIMYUHA U 3aKOH €€ paciipeaesieHus. YucioBble XapaKTePUCTUKH TUCKPETHOM 2
CIIy4aifHOM BEJIMYUHBL
4 IIpakTuyeckas padora Nel5 «CocraBiieHne 3aKoHa pacipeesIeHUs JUCKPETHOMN CITy4yaifHOM BeTMYHUHBI. 2
HaxoxaeHue ee 4ncaoBbIX XapaKTEPUCTHK.
Tema 4.2 JneMeHTHI Conep:xaHue y4eOHOIro MmaTepuaja
MaTeMaTH4YeCKoil 1 | 3ajaun MateMaTU4eckoi cTaTUCTUKH. [ eHepanbHas COBOKYITHOCTh U BHIOOPKA.
CTATHCTHUKH. CratucTrueckoe pacrpeeieHie BblIOOPKU. 2
2 IIpakTuyeckas padora Nel6 «Pemienne npakTUyeckux 3a1a4 ¢ IPUMEHEHUEM 5
CTAaTHUCTUYECKUX METO/IOBY.
CamocrosiTesibHast padoTa 00y4aIOIIMXCH: 4
Pemenue npocrenmx 3aaad TeOpuid BEPOSTHOCTEN U MATEMAaTUYECKON CTaTUCTUKMU.
3 | O6o6maromuii ypox. IToBTopenue Matepuana 3a 2 Kypc. 2




HpOMe)KyTO‘lHaH arrecranud B (l)opMe IK3aMCHa

Bceero 120

OcBocHue JUCHUITIIIMHBI MOXKET OBITH PCAIN30BaAHO C NPUMCHCHHUEM 3JICKTPOHHOT'O O6y‘-ICHI/I$I, JUCTaHIIMOHHBIX O6paSOBaTeHI)HI)IX TEXHOJIOT 1
B COOTBCTCTBHHU C JIOKAJIbHBIMHU HOPMATHBHBIMU aKTaMU YHUBCPCUTETA.
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3. YCJIOBMUs PEAJIM3AIINA PABOYEM [TIPOI'PAMMOBI JUCHUTIIINHBI
«MATEMATHUKA»

3.1. TpedoBaHUSsI K MUHUMAJIbHOMY MaTepHAJIbHO -TeXHHYECKOMY o0ecrevyeHn 10

Peanuzanus paboueil mporpamMmbl JTUCHHUILIMHBI TpeOyeT Hamuuus ydeOHOro kaOMHeETa
MaTeMaTHKH.

OcHameHHOCTh ~ y4eOHOro  KaOMHEeTa MaTeMAaTHKH. IOCAJ0YHBIE  MecTa IS
oOyyaromuxcsi, paboyee MeCTO NpenojaBaress, JocKa ydeOHas, CTEHIbI, TaOJHIIbI, MOJEIU
TE€OMETPUYECKUX Tell, yAeOHO - METOINYeCcKasi JOKyMEHTAIIHS.

3.2 UndopmannonHoe odecrneyenne 00yueHus
JUia peanuszanuu nporpaMMmbl OMONIMOTEYHBIH (QOHJ 00pa30BaTENIbHON OpraHu3aluu
MMeEeT TeYaTHbIe U/ WIN AJIEKTPOHHbBIE 00pa3oBaTeabHble U HH(GOPMAIIHOHHBIE PECYPCHI:

o JlamasH, A. A. Marematuka : yueOnuk / A.A. Jagasa. —3-¢ u3A., ucop. u gom. — Mocksa :
HNH®PA-M, 2021. — 544 c. — (Cpennee npodeccuonanbHoe oopazoBanue). — ISBN 978-5-
16-012592-3. —Texct : AJIEKTPOHHBIN. — Pexum JIOCTyTa:
https://znanium.com/read?id=367814

e [llunosa, JI. 1. Maremaruka : yue6Hoe moco6ue / JI.W. Illunosa, A.E. Illunos. — Mocksa :
NH®PA-M, 2020. — 238 c. — (Cpennee npodeccronanpHoe odpa3oanue). — ISBN 978-5-
16-014561-7. — Tekcr : AIIEKTPOHHBIM. — Pexum JOCTyTA!
https://znanium.com/read?id=359850

e OxHno, H. C. Marematuka : yueOnuk / H.C. FOxno. — Mocksa : UHOPA-M, 2022. — 204 c. —
(Cpennee mpodeccnonanpHoe oOpazoBanme). — ISBN 978-5-16-014744-4. — Tekcr :
ANIEKTPOHHBIN. — Pesxum mocrtyma: https://znanium.com/read?id=379702

e bapnymkun, B. B. Marematuka. 9JIe¢MeHTHI BBICIICH MaTEeMAaTHKH : YIYCOHUK : B 2 TOMaXx.
Tom 1/ B. B. bapaymxkus, A. A. IlpokodseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304
c. — (Cpennee npodeccuonanpsnoe obpazoBanme). — ISBN 978-5-906923-05-9. — Teker :
ANIEKTPOHHBIN. — Peskum mocrtyma: https://znanium.com/read?id=372717

e bapaymkun, B. B. Maremaruka. DiIleMEHTHI BbICIIEH MaTeMaTHKH : YUEOHHK : B 2 TOMax.
Tom 2 / B.B. bapaymkun, A.A. IIpokodneB. — Mocksa : KYPC : UH®PA-M, 2022. — 368 c.
— (Cpennee mpodeccrnonansHoe obOpaszoBanme). — ISBN 978-5-906923-34-9. — Tekcr :
AIIEKTPOHHBIN. — Peskum mocrtyma: https://znanium.com/read?id=380017

e JlamasH, A. A. COopHUK 3a/1a4 110 MaTeMaTuke: YdueOHoe nocooue//lamasa A. A., 3-e u3m. -
Mocksa : ®opym, UHOPA-M Uznatenbckuit Jom, 2018. — 352 c.: — (Ilpodeccrnonansruoe
obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr : snekTpoHHBIA. — Pexxum nocryma:
https://znanium.com/read?id=333205

e Maremaruka B mpuMepax U 3aavax : yueonoe nocodue / JI. M. Maiicens, B. O. XXaBuepuuk,

N. 0. Mauxkesud [u ap.] ; noa peaakuueit JI. 1. Malicenn. — MuHck : Beimsiimas mkosnia,
2022. — 456 c. — ISBN 978-985-06-3483-2. — TekcT : 31€KTPOHHBIN // DIEKTPOHHBIH
pecypc uudposoit odpazoparensHoit cpenslt CIIO PROFo6pazoBanue : [caiit]. — URL:

https://profspo.ru/books/129985

e AOnymnuna, K. P. Maremaruka : yweOnuk s CIIO / K. P. A6nymimna, P. T.
MyxameraunoBa. — CapatoB : IIpodoOpaszoBanue, 2021. — 288 c. — ISBN 978-5-4488-
0941-5. — Tekcr : aneKTpOHHBINA // DIEKTPOHHBIA pecypc LU(ppPoBoi 00pa3oBaTeNbHON
cpenbl CITIO PROFo6pa3zosanue : [caiit]. — URL: https://profspo.ru/books/99917

e CwmupHoBa, E. H. JlononHuTtenbHbIe I71aBbl MaTeMaTuKU : yueOHoe nocooue ainst CITO / E. H.
CwmupnoBa, H. B. Makcumenko. — Capatos : [IpodoOpa3zoBanue, 2020. — 171 ¢. — ISBN
978-5-4488-0535-6. — Tekcr : sneKTpoHHBIH // DIeKTpoHHBIH pecypc uUGPOBOI
obpazoBatenbHoii  cpenst CIIO  PROFoGpazoBanme  :  [caiit]. —  URL:
https://profspo.ru/books/91864
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https://znanium.com/read?id=359850
https://znanium.com/read?id=379702
https://znanium.com/read?id=372717
https://znanium.com/read?id=380017
https://znanium.com/read?id=333205
https://profspo.ru/books/129985
https://profspo.ru/books/99917
https://profspo.ru/books/91864

e Hogak, E. B. Beiciias maremaruka. Anredpa : yae6Hoe nocodue mis CI1O / E. B. Hosaxk, T.
B. PazanoBa, 1. B. HoBak ; mox pemakumeii T. B. PszanoBoit. — 2-¢ u3n. — Caparos,
ExatepunoOypr : [IpodobpasoBanue, Ypansckuii heaepanbubiii yausepcuret, 2019. — 115
c. — ISBN 978-5-4488-0484-7, 978-5-7996-2821-5. — Tekct : SIEKTpOHHBIA //
DneKkTpoHHBIN pecypc 1udpoBoit obpazoBarenbHOi cpeasl CIIO PROFoOpazoBanme :
[caiiT]. — URL.: https://profspo.ru/books/87795

e Aunekcees, I'. B. Beicmas matematuka. Teopus 1 npaktuka : yaeoHnoe nmocodue mais CIIO /T,
B. Anekcees, U. . Xonssun. — Capatos : [Ipodobpazosanue, Aii [Tu Op Meaua, 2019. —
236 c. — ISBN 978-5-4486-0755-4, 978-5-4488-0253-9. — Tekct : 31MeKTPOHHBIN //
DNEeKTPOHHBI pecypc mudpoBoii obOpaszoBarenbHOl cpenpl CIIO PROFoGpa3oBanue :
[caiiT]. — URL.: https://profspo.ru/books/81274

e MarseeBa, T. A. Marematuka : yue6Hoe mocodue mis CIIO / T. A. Marseea, H. T.
PenkkoBa, JI. B. IlleBeneBa ; mox penakuueii J{. B. Anexcanaposa. — 2-e u3a. — Caparos,
ExatepunOypr : I[IpodobpazoBanue, Ypanbckuii Gpenepanbubiii yausepcuret, 2019. — 215
c. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. — Tekct : SJICKTpOHHBIA //
DNeKTpoHHBIN pecypc 1uppoBoit obpazopatenbHoi cpeasl CIIO PROFoOpazoBanme :
[caiiT]. — URL.: https://profspo.ru/books/87821

. CoBpeMeHnHbIe TpodeccroHanbHble 0a3bl JaHHBIX U HWH(QOPMAIMOHHBIE CIPaBOYHbBIE
CUCTEMBI:
— CIIC Koncynprantlliroc
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4. KOHTPOJIb U OEHKA PE3YJIbTATOB OCBOEHUS JUCHHUIIJIMHBI
«MATEMATHUKA)»

4.1. KoHTpPOob W OLEHKAa Ppe3yJbTATOB OCBOCHHUS [UCLUUIUIMHBI OCYIIECTBIISETCS
IIPENOJABaTEeIIEM B IIPOLECCE MPOBEACHUA TEKYILErO0 KOHTPOJS YCIEBACMOCTH: IPAKTUYECKUX
paboT, TECTUPOBAHUS U IPOMEKYTOUYHON aTTECTALINH.

HTorooit popmoii MpOMeKyTOUHOM aTTECTALNH SBISETCS SK3aMEH.

Pe3yabTaThl 00yueHus Kpurtepuu oneHku MeTo/bl OlIeHKH
YMeTh: 23-25 OayioB — OILEHKa
-pemiaTh TMPHUKIAJHBIC 3aJaudl B | «O»; OT4eT Mo MpaKTHIECKUM
obnactu npodeccronanpHol | 18-22 06annoB — OIEHKA | 3aHATHSAM
NEeATENHLHOCTH «4»; Ortuer 110
12-17 GamnoB — OLEHKa | BHEAYJAUTOPHOM
«3»; CaMOCTOSATEITBHOM
0-11 OammoB — omeHKa | pabore
3HATh: «2».
-3HauCHHE MaTeMaTHKH B OreHKa yCTHBIX OTBETOB
npohecCHOHATFHON NEeSITeIbHOCTH U IIPH OTIpOCe.
nipu ocBoennu 11TI1CC3;
-OCHOBHBIC MaTEMaTHIECKAE METOIbI Onenka penieHHus 3aaaq
pemieHusl TPUKIAIHBIX 3a7ad B Ha MPAKTUIECKUX
obnactu npogecCuoHAITBHON 3aHATHSIX Ornenka
NesITeNIbHOCTH; CaMOCTOSITEIbHOMN
paboThI
TectupoBanue
-OCHOBHBIE TOHSTHSI U  METOJbI Ouenka peuieHus 3aaady
MaTeMaTH4eCKOTro aHayM3a, Ha MPAKTHYECKUX
JIMHEHOM anreopsbl, TEOpUHU 3aHATHUIX Ouenka
KOMITJIEKCHBIX qrced, TEOpUHU CaMOCTOSITEIbHOMN
BEPOSITHOCTEM W MaTeMaTH4yecKou paboThI
CTaTUCTUKH;
-OCHOBBI HHTETPaJIbHOTO u Ouenka peuieHus 3aad
g depeHnnaibHOr0 HCYUCIICHUS. Ha MPAKTHYECKUX
3aHATUAX Onenka
CaMOCTOSITEIbHOMN
paboThI

4.2. CTpyKTypa M NpHMepPHOe COJep:KaHWe OLEHOYHBIX MATEPHAJIOB JIsl MPOMEKYTOYHOI
aTTeCcTAIlMH MO JHCHHILIHHE «MaTeMaTHKay.

[TpomexxyrouHasi aTTecTalysi MO JUCHUIUIMHE «MaTeMaTHKa» MPOBOIUTCS B (OpPME NMUCHMEHHOM
paloThI.

IK3aMeHAIHOHHDbIE BOIIPOCHI

1. [Ipenen pynkuuu B Touke. OCHOBHBIE TEOPEMBI O Mpeaeax.

2. [Ipenen pyHkuuu npu x, crpeMsiieMcs K 06CKOHEYHOCTH. 3amedareabHble IPEIeIbl.
Yucno e.

3. HenpepsiBHOCTH (YHKIIMM B TOUKE M HA TPOMEXKYTKE. ToUKa HEMPEPHIBHOCTH

¢ynkuuu. Touka paspeiBa pyHkuuu. CBoiicTBa HempepbIBHBIX QyHKIMHA. [Tpupamenue
aprymenrTa. [lpupamienue GyHKIum.
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4. [IpousBoanas ¢pynkuuu. Auddepenunan ¢yHkuuu. I'eomeTpudeckuii CMbICIT
IIPOU3BOJHON. MeXaHU4eCKUI CMBICI IIPOU3BOHOM.

o. Tabnuua npousBoaubIX. [loHsaTHe cioxxHOM (yHKuMU. [Ipon3BoaHAS CIIOKHOM
byHKIHIH.
6. Cxema uccnenosanus pyHkiuu. O6macts onpeneneHus GyHkuun. MHOXKECTBO

3Ha4eHUuH QyHKIUH. YeTHOCTh W HeueTHOCTh (pyHkunu. Hymu ¢pynkiuu. [Ipomexyrku
3HAKOMOCTOSTHCTBA (hyHKUIMU. Bo3pacTanue u yObiBaHUE (DYHKIHH, TPABUIIO HAXOXKICHUS
MIPOMEKYTKOB MOHOTOHHOCTH. TOUKH SKCTpeMyMa (YHKIUH, TPABHIIO HAXOXKJICHHU S
OKCTPEMYMOB (PYHKITHH.

1. [Ipoun3BoaHbIE BEICIINX NOPSAAKOB. PU3HMUECKUI CMBICI BTOPOX ITPOU3BOJHOMN.
HccnenoBanue GyHKINN C TOMOIIBIO BTOPOW TIPOU3BOIHOM.

8. [lepBooGpa3nas. Heonpenenenusiii uHTerpan. OCHOBHbBIE CBOMCTBa HEONPEEIEHHOTO
UHTErpaa.

9. Tabnuia HeompeaeneHHbIX UHTETPAJIOB.

10.  Meroabl MHTETPUPOBAHUS: METO] HETIOCPEICTBEHHOTO HWHTETPUPOBAHUS; METOT
3aMEHbI IepeMEeHHON (MEeTO/I MOJCTAHOBKH ); METOJI MHTErPUPOBAHMS 110 YACTSIM.

11.  Omnpenenennsiii uHTErpai. IloHaTtue uHTErpambHON CyMMBI. JlocTaTrouHoE yclioBHE
CYIIECTBOBAHUS OIMPENIETICHHOTO NHTETrpaia (MHTETpUPYyEMOCTH (PYHKIUN).

12. OcCHOBHBIE CBOICTBA ONPEIEICHHOTO UHTErpana. ['eomeTpruueckuili CMbICIT
OTIPEJIeIEHHOT0 WHTErpasa.

13. MeToapl BBIYUCIICHUSI OTIPEICIICHHBIX HHTETpaioB. @opmyna Hetorona-Jleitoauna.
14. Teomerpuueckue u pU3NYECKUE MPUIOKEHHUS OMPEIEIEHHOTO HHTErpaa.

15.  Tlousatue nuddepenumansHoro ypapHenus. O01iee 1 4acTHOE peleHne
muddepennanbHOro ypaBHeHUs. IHTerpansHbie kKpuBbie. 3agada Kormru.

16.  Metoapl pemenus nuddepeHInaATbHBIX YpaBHCHUM.

17. Onpenenenue maTpulibl. JleicTBHUS HAJ MaTpUIIaMH, UX CBOMCTBA.

18. Onpenenurenu 2-1o0 ¥ 3-TO MOPSIAKA, BEIYUCICHUE OTIPEICTUTEIICH.

19.  MuHopsl 1 anredpanvecKue A0MOTHEHUS.

20.  OOparnas matpuiia. Panr matpuiibl. 31eMeHTapHbIE TPEOOpPa30BaHUS MATPHUIIBI.
21. Cuctembl TUHEHHBIX aareOpanvecKux ypaBHEHUH. MaTpUYHBIA METO/ pEIICHUS
CUCTEMBI JINHEUHBIX YPABHEHUHN.

22. [IpaBuno Kpamepa 1i1st perieHrsi CUCTEMbI JIMHEWHBIX YPABHEHUM.

23.  Meroa uckitoueHue HEU3BECTHBIX — MeTo1 ["aycca.

24.  OmnpepneneHue KOMIUIEKCHOTO 4Kciia B alreOpanueckoit hopme, 1eHCTBUS Ha/l HUMU.
25.  T'eomerpuyeckoe n300paxeHNe KOMILJICKCHBIX YHCEIL.

26.  Pemienue anreOpanveckux ypaBHEHHIA.

27.  Tpuronomerpuueckasi popmMa KOMIUIEKCHBIX YHCET.

28.  Ilepexon ot areObpanyeckoid (oOpMbI K TPUTOHOMETPUUIECKON U 00OpaTHO.

29.  JlelicTBUSA HaJ KOMIUJICKCHBIMH YHCIIaMU B TPUTOHOMETPUYECKOH (hopMme.

30.  Iloka3zatenbHas (popMa KOMIUIEKCHBIX YUCEI, ACHCTBUS HAJ HUMHU.

31.  Ilonsarue coOwiTus. JloCTOBEpHBIEC, HEBO3MOXKHBIE, COBMECTHBIE, HECOBMECTHBIE,
MIPOTUBOMONIOKHBIE coObITHS. Kiaccuueckoe omnpeneneHre BeposiTHOCTH.

32. Teopema ciokeHUst BEpOSATHOCTEN. Teopema yMHOMKEHUsS BEPOSTHOCTEM.

33.  CnyuaifHas BenuunHa. J[MCKpeTHas ciy4aiiHas BeNWYHHA. 3aKOH pacrpeeseHus
JUCKPETHOM CIIy4aliHOW BEJIMYMHBI.

34.  MareMaTu4eckoe OKMJIaHUE TUCKPETHOM ciiydaiiHO# BenudyuHbl. OTKIOHEHHE

ClIlydaiiHOH BenuuuHbl. Jlucnepcus QUCKpPETHOH ciydyailHOW BenmnduuHbl. CpenHee
KBaJPaTUYECKOE OTKIIOHEHUE JUCKPETHON CIIy4YalHOU BEIUYMHBI.
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3K3aMeHaIII/IOHHI>Ie 3aJaHusl.

. 4x%-16, . 6x2-5x+10
1. Boruucrute npezen (1 6amn): lim S——; lim ===
Xx—w X“—X—6 X—>00 2x<—5
2. Haiinure mpousBoanyro Gpynkiuu 3 6amia):
y =((x*—=5x2+x)7; y =sin®(4x3 - 2);y = 3x*+ cos5x;y = e?* - 5.
3. Haiinure HeonpeeneHHbI HHTErpal METO/I0M 3aMeHbI IepeMeHHOH (3 Oaia):
2 . 7 x8 5. . 6 ) 18x2-3
J (2x+3)%dx; [x"e*dx; [sin®x-cosxdx; [————dx.
6x°—3x+8
3 1 oax+1 .2
4, Haiijte 3Hauenne unterpana (3 Gama): [ 3 dx; [ xInxdx.
o. Boruncnure, npeaBapuTenabHO CAEIaB YEPTEXK, IUIOMIAAb GUTYpPbI, OTPaHUYEHHON

muausmu (3 6amna): y = —x2+1,y=0;y=vx—1,y=0,x =5 y=x3y=0,x=1,x =
2.
Haiigure obmiee pemenne ypasBHenus (2 6amna): y'' + 10y’ + 29y = 0.

6
7. Pemmre 3agauy Kommu (2 6amna): y"' — 2y’ + 5y =0, y(0) = 0,y'(0) = 2.
8 Hanbl matpuiiel A u B. Berauciiute A — B, 5A + B, A'B (2 6amna):

2 3 —4 -4 2 5
A=|-1 -3 5 |,Bs|-3 -1 3|
-2 1 7 -2 4 1

-2 -1 5
9. Breruucnure onpenenurens (2 6ama): (-3 1 2
-6 4 =2
10.  Pemmure cucremy metonom Kpamepa (3 6anmna), metomom ["aycca m MaTpUIHBIM METOIOM
x+2y+3z =5,
(4 6amna): {x +3y+4z =6,
2x —y—z =1;
11.  Bemuuciure (3 6ama): (1 — i)e.
12. 3anummte z = i — 1 B TPUTOHOMETPUYECKOM U TIOKa3aTeabHOU hopme (2 Oara).
13.  Beomuuciure (2 6amna): (33 — i1 + (°¢;
14.  Tpwu cryneHTa cnaroT 3k3aMeH. BeposTHOCTh TOT0, YTO MEPBBIN CTYICHT CACT 3K3aMCEH,

paBHa0, 1, Bropoii — 0,5, Tpetuii — 0,95. Onpenenure BeposITHOCTh TOTO, YTO XOTS ObI OJTHH
CTYIEHT cIacT 9k3aMeH (2 Oara).

15. Tenedonnsiiit Homep ATC 1. YXTbI cocTouT U3 mecty 1udp. Haitaure BeposatHocTs TOTO,
9TO BCe UG PHI TPOU3BOIBHO HAOPAHHOTO HOMEpa pa3IuyHbI (2 6ara).

16. Haiiqure qucnepcuio JUCKPETHOM CIlydaliHOW BEJIMYUHBI X, 3aJaHHYIO 3aKOHOM

pacripenenenus (3 6ama):

X 1 2 3
P

Bpewms Boinosasenus: 90 MuHyT.
0,03 0,07 0,9

Kputepuu onieHKH BbINOJIHEHHS IK3aMEeHAIIMOHHOM padoThl
23-25 0aiIoB — OIIEHKA «5%»;
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18-22 GannoB — o1eHKa «4»;
12-17 GannoB — oneHKa «3»;
0-11 GamioB — oLIeHKA «2».
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