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1. HEJIX OCBOEHUA TN CHUIIJIMHBI

1.1. OBnageHne MaTeMaTUYECKUM anmnapaToM AUCUUIUIMHBI 171 pEUICHUS 3a1a4
KOHEYHOW CTPYKTYpHl MPEIMETHOW O0O0JacTH CHENHUATNCTa; H3YYUTh METOJMKU COCTaBIICHUS
MaTEeMATHYECKUX MoJieleld 0OBEKTOB M MPOIECCOB KOHEYHOU CTPYKTYPHI C MO3HIUNA CHCTEMHOTO

noaxoaa; U3yduTb MCTOABI ITIOMCKAa U OLICHKH peH_ICHI/Iﬁ C IIPUBJICUCHUCM MAaTEMATUYCCKHUX MOI[CJ'IGﬁ.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
BJIOK OIIOII BO:51.0.09
2.1 TpeGoBaHus K TPEABAPUTEILHON TOATOTOBKE 00YJarOIErocs:
Bnanenne maTeMaTnueckoi MoAroTOBKOM B 00beMe cpeHeo0pa3oBaTeIbHON MTPOTrpaMMBl,
BKITIOUAIONIEH MOHATHUS apu(METHUKH, alnreOphbl U Hadall aHalIu3a, TeOMeTpHUH (TUTAHUMETPHH U
CTEPEOMETPHUN).
2.2 JINCIUTIIMHBI U IPAKTUKH, JIJI1 KOTOPBIX OCBOCHHE JTAHHOHN AMCIUIUTMHBI (MOIYJIs1) HEOOXO0IMMO
KaK MpeIIecTBYIOIIEE:
CrernuanbHble JUCHUTIIMHBI HAPABJIEHUS TOATOTOBKH.
3.JIEPEYEHbD INIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O JUCHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBbI.
JlocTrKEeHHsI TUTAHUPYEMBIX PE3yNIbTaTOB OOYUEHHS, COOTHECEHHBIX C OOIUMHU EISIMH U
3agauamu OIIOII, siBnsieTcs 1enbi0 OCBOCHUS TUCHUILITAHBI.
[Tpodeccnonanbupiii crangapT «CrenuaincT B 001aCTH MEXaHU3AIUU CEITHCKOTO
XO03SICTBAY, YTBEPKIACHHBIM MpHKa3oM MUHHCTEPCTBA TPyAa U COL[UATBLHON 3alUThI
Poccuiickoit @enepannu ot 21 Hos16pst 2014 1. Ne 340H (B penakuuu npukaza MuHTpyzaa
Poccum ot 12.12.2016 Ne7271), (3apeructpupoBad MuHucrepcTsoM ety Poccuiickoit

®enepanyu 06 nronst 2014 r., peructpaunonssiii Ne 32609)

OcBoeHre TUCITUTIINHBI HAMPaBlIeHO Ha (OPMHUPOBAHUE CIACAYIOMNUX KOMITCTCHITHH:

Komnerenius MHankaTopsl 1OCTUKEHUS 1T Pe3ynbraTel 00ydeHus
(Ko ¥ HAMMEHOBAHME) KOMIIETCHIINH
(K01 ¥ HANMEHOBAHMUE)

YHI/IBepcaJIBHHC KOMIICTCHIIMH




VK-1. Crocoben
OCYIIECTBIIATD TOHUCK,
KPUTHYCCKUHN aHAIN3 U
cuHTe3 HH(pOopMaIvy,
TPUMEHSTH CHCTEMHBIH
TIOJIXOJ JIISL PELICHIUS
[IOCTABJIEHHBIX 3a/1a4

VYK 1.1. Ananusupyer
3aady, BeIIENS ee 0a30BbIe
COCTaBJISIOIINE,
OCYILLECTBIAET
JEKOMITO3ULIUIO 3a/1a4H;

VK 1.2. Haxoaut u
KPUTHUYCCKU aHAJTU3UPYET
UH(OpMALHIO,
HEOOXOUMYIO ISl PEIICHHUS
ITOCTaBJICHHOM 33124,

VYK 1.3. PaccmarpuBaer u
mpeJIaracT BO3MOXKHEIC
BapUaHTHI PEIICHUS 3a/1a4H,
OIICHUBAsI X JOCTOUHCTBA H
HEJOCTaTKH,

YK 14. Orpenesisier ¥ ONeHABACT
TIOCTIEZICTBYSI BO3MOMKHBIX PeILICHHN
37141,

3naTh: ba3zoBbie cocTaBisIOMNE 330291
YMeThb: AHaTU3UPOBAThL 0a30BBIC
COCTABIISIOLINE.

Bnagers: Meromamu BeIOOpa ONTHUMAIIBHBIX
pelleHU.

3narp: Marematuueckue GOpMybl H 3aKOHBI
IUIsl perieHust podecCuOHAIBHON 3a1a4H.
YmMmers: Haxoauts He0OX0AUMYIO
WHPOPMALIUIO TSI PELICHUS TOCTAaBICHHON
3ajaui.

Baapers: HeoOxoaumoii uadopmalimei.

3narb: CHUCTEMHBIH TOIXOM JUISI pPEHICHUS
3a7a4H.

YMmerh: OLIEHUBATE JOCTOMHCTBA U
HEJIOCTATKH Pa3IMYHBIX BAPHAHTOB PEIICHUS
3a7a4H.

Baagern: BceBo3MOXHBIMU
peIIeHus 3aa9H.

BapuaHTaMn

3natb: BceBO3MOXHBIE TMOCHEACTBUS HpU
peIeHNH 3a1a4H.

YmMmerb: [IpoBOIUTE OLIEHKY MOJTYYEHHOTO
pe3ynbTaTa

Baanerb: Metogamu onpeneneHust
MOCJEICTBUNA BO3MOXHBIX PEIICHUMN.

OO6menpodeccHoHATBHBIE KOMIICTCHIIUN

OIIK-1. CrmocobeH pemiats
TUTIOBBIE 33/1a41
poheCCUOHATBHOMN
JIeSITEeIbHOCTH Ha OCHOBE
3HaHUI OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX U
obmmenpodeccHoHaTbEHBIX
JUCIUILIUH ¢ TPUMCHEHUEM
MHQOPMAITIOHHO-
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHI

OIIK-1.1. demoHCTpHpYET
3HaHUE OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX U
obmmenpodeccHoHaTbLHBIX
JUCIIUILTAH, HEOOXOMMBIX
JUTS PEIICHUS THITOBBIX 3a/1a4
B 00J1aCTH arpOMHXCHEPHUH.

3HaTh: OCHOBHBIE 3aKOHBI MATEMATHYECKUX
1 €CTECTBEHHBIX HAYK, HEOOXOIUMBIX IS
PEIICHHUS TUIOBBIX 33724 MPO(PEeCCHOHATLHOM
JIeTEIbHOCTH

YMeTh: AHAIM3UPOBATH OCHOBHBIE 3aKOHBI
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAYK
Baagers: CiocOOHOCTEIO IEMOHCTPALIUN
3HAHUH OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX
Y €CTECTBEHHBIX HAYK HEOOXOMMBIX IS
PEIICHUS TUIOBBIX 33724 MPOPECCHOHATLHOM
JIESITEIILHOCTH.

Jrtansl (OPMUPOBAHUS KOMIIETCHIIUH B Mpolecce 0CBOeHHUs 00pa30BaTeJbLHOH NPOrpaMMbl: B
COOTBETCTBUU C YUYECOHBIM IVIAHOM U TUTAHUPYEMBbIMU pe3yibratamu ocBoeHnus OITOI.




4. PacnipenesieHue 4acoB JUCHMILUIMHBI 0 ceMecTpaM (ouHast ¢popma)

L 16 2 18 3 16 |4 [18 5 18 6 18 7 18 8 12 Hroro
L R 17T T T i O A ST 2 R ST A DT O B 0 O B T PIIT
Jlexiun 32 32 36 36 68 68
JIabopaTopHbIE
[IpakTrueckue 32 32 36 36 68 68
KCP 2 2 2 2 4 4
KoHcynbTauusa 1
nepeg,
5K3ameHoM
Mpuem aKk3ameHa 0,25 0,25 0,25 (02,5
3auer 0,15 |0,15 0,15 10,15
KoHTaKTHas 66,15 166,15 [75,25 |75,25 141,4 |141,4
pabota
0byyatowmxca ¢
npenogasartesem
(ayouTopHas)
Cam.paboTta 113,8 [113,8 [160 |160 273,85 [273,85
KoHTpoib 16,75 (16,75 16,75 116,75
roro 180 (180 252 252 432 432
Pacnpenesienne yacoB TMCUUILIMHBI M0 Kypcam (3aouHasi popma)
By 3aHATHH 1/1 1/1 1/2 2 3 Wroro
VII | PLJ | VI | PLA | YO | PO | VI | PILA | YO | PIA | Y | PIJ
Jlexiun 2 2 2 2 4 4 8 8
JIabopaTopHbIE
[TpakTuyeckue 2 2 4 4 6 6 12 12
3auer 0,15 | 0,15 0,15 | 0,15
[Koncynprarmst | | 1 |
riepe;; 9K3aMeHOM
[Tpuem sKx3amMeHa 0,25 | 0,25 0,25 | 0,25
KonTakTHas paborta
oOyuazommxcs 4 4 | 615615 |11,25[11,25 214 | 21,4
C MmpernoaaBaresieM
(aynuTopHas)
Cam. pabora 68 68 100 | 100 | 234 | 234 402 | 402
KoHTpoIh 1,85 | 1,85 | 6,75 | 6,75 8,6 8,6
HToro 72 72 108 108 | 252 | 252 432 | 432




CTPYKTYPA U COJAEP)KAHUE JUCHUIIINHBI (ounas gopma)

Kon HanmeHnoBaHue pa3aesioB U TeM /BUJA 3aHATHS/ Ceme | Yaco | Unamka
3aHATHA crp/ B TOPbI
Kype JOCTHIKE
Pa3gen 1. OcHOBHBIE 3TANIBI CTAHOBJIEHUSI MATEMATHKHA 1
ee CTPYKTYp
1.1 OcCHOBHBIE MaTeMaTHYECKHE TOHATHSI. 1 4 YK-1
OCHOBHBIE BUJIBI ¥ Y€PTHI MAaTEMAaTHIECKOTO MBIIUICHUS.
MHoxecTBa U JIOTHYSCKUE Onepaiuy Haj HuMu./JIex/ OIIK-1
1.2 [ToBTOpEHNE METOOB PEUICHNU aNTeOpandecKkux M 1 2 YK-1
TpaHCIEeHASHTHBIX ypaBHeHwd. /TIp./
OIIK-1
1.3 CamocrosrenbHas padora. /C.p./ 1 26 YK-1
OIIK-1
Pazgen 2. DineMeHTHI JTHHETHOI anre0pol 1
AHAJIMTHYECKON reoMeTpuu
2.1 Martpunbl. Onpenenutenn. CHCTEMbI TUHEHHBIX 1 4 YK-1
ypaBHeHH./JIek/
OIIK-1
2.2 Martpunbl. Onpenenutenn. CHCTEMBI TUHEHHBIX YpaBHCHUH. 1 4 YK-1
Mp./
OIIK-1
2.3 Bexrops! u aevictBust Hax HUME /JIek/ 1 4 YK-1
OIIK-1
2.4 Bexrtopsl. EnvHIUHBIE BEKTOPBI, pa3I0KEHUE BEKTOPA 110 1 4 VK-1
OpPTOTOHAIEHOMY 0a3ucy. Y CIIOBHE MapajuIeIbHOCTH H
HepIeHANKYISIpHOCTH BekTopoB. /I1p./ OIIK-1
2.5 JIuHus Ha NI0CKOCTU. YpaBHEHUE NPSMOM HA MIJIOCKOCTH. 1 4 YK-1
Jluaum BTOporo mopsinka /Jlex/
OIIK-1
2.6 Jlunuu nepBoro u Broporo nopsiaxa. /Ip./ 1 2 VK-1
OIIK-1
2.7 [Tnockocts. [Ipsmas B npoctpanctse /JIek/ 1 2 VK-1
OIIK-1
2.8 ITocTpoeHue NI0CcKOCTU O YPaBHEHHUIO, B3aUMHOE 1 2 YK-1
pacrosnioxxeHue iockocte. [IpsiMast 1 III0cKoCTh B
MPOCTpaHCTBE. 3a1a4M Ha BHIYHUCIICHUE PACCTOSTHUS MEXKTY OIIK-1
TUIOCKOCTSIMH, TIPSIMOM | TI0CKOCTHIO. /TIp./
2.9 Martpunsl. Onpenenutenu. CUCTEMbI TUHEHHBIX ypaBHEHHH 1 39 VK-1
Bexkrops! u aeiictBus Ha HUMU. JIMHMS Ha IIOCKOCTH.
ITnockocts. Ipsimast B mpoctpanctee /C.p./ OIIK-1
Pa3nen 3. MaremaTuyeckuii aHanus
3.1 Oyuknus. [Ipenen nepemennoi, npeaen Gyukun. TeopeMsr o 1 4 YK-1
npezenax. [Iepsslit 1 BTopoi 3aMedaTeNbHbIN penenbl
beckoneyHo Manble 1 OeCKOHEYHO OobITue QYHKIMH. TOoUKH OIIK-1
paspbiBa QyHKIW. TeopeMbl 0 HENPEPBIBHOCTH () YHKIIMA
32 Borunciienue npenenos. /Ip./ 1 4 YK-1
OIIK-1




33 IIponsBoanas Gpynkuuu. Tabnawa IpOU3BOIHBIX. 4 VK-1
I'eoMeTpuuecknii 1 MEXaHWIECKUH CMBICI MTPOU3BOIHOM/ JIek/
OIIK-1
34 Brruuciienne npon3BoAHBIX TpocTedmmx QyHkiwid./IIp./ 4 YK-1
OIIK-1
35 IIpousBoanbie BeICIIMX MOPSAAKOB. [Ipon3BoiHAS CIIOKHON 4 VK-1
¢yuakuuu. [IpousBoaHas GyHKIUH, 3aJaHHBIX HESIBHO,
napamerpuuecku. Jlorapupmuueckoe quddpepeHunpoBanue OIIK-1
TIpunosxxenre Npou3BOAHON ISl PEIIEHUS TE€OMETPUUECKHUX,
Mexannuyeckux 3aaad. Gopmynsl Teinopa u Maknopena
Touku skcTpeMmyma ¢yHKIHN. IHTEpBaIbl MOHOTOHHOCTH.
Toukn nepernda 1 MHTEPBAIIBI BBIITYKIOCTH BOTHYTOCTH. /JIek/
3.6 Brrunciienue npoussoansix. /Ip./ 4 YK-1
OIIK-1
3.7 HccnenoBanne pyHKIMH MeTogaMu 1udhepeHIINaTb-HOTO 4 VK-1
ucuucienus. /I1p./
OIIK-1
3.8 Oyuxmus. [Ipenen pyakuuu. [IponsBonHas GpyHKINHN U ee 40 YK-1
MIpIIOKEeHUE K pemeHuto 3anad. /C.p./
OIIK-1
3.9 Kommnexcusie uncna/Jlex/ (mpe3eHTarms) 2 YK-1
OIIK-1
3.10 KowmmnexcHsie uncia u aerictBus Hag auMu./I1p./ 2 YK-1
OIIK-1
3.11 PacuerHo-rpaduueckas padora no reme «KommiekcHbie 8,85 YK-1
guciay./Cp./
OIIK-1
3auer 0,15
Pa3gen 4. UnTerpupoBanue
4.1 [epBooOpasnas. Heonpenenennsiit nuaterpai. Tabnuma u 2 VK-1
CBOMCTBA HeoIpeaAeIeHHOro nurerpana. /Jlex/
OIIK-1
42 Heonpenenennsiit unrerpan. [Ipocreiiniee HHTErpUpOBaHUE. 2 YK-1
Mp./
OIIK-1
43 Metozab! UHTErpUPOBaHUsA(3aMEHA TIEPEMEHHOM, 110 YacTsIM, 2 VK-1
MHTETPUPOBAHIE TPUTOHOMETPUIECKUX ()YHKITHIA,
MHTETPUPOBAHUE PALMOHAIBHBIX M UPPALMOHAIBHBIX OIIK-1
BbIpakeHuit) /JIek/
4.4 Mertonb! uaTerpupoBanus/I1p./ 2 YK-1
OIIK-1
4.5 CamocrositensHas padota no teme «HeonpeneneHHbIN 24 YK-1
unrerpam/Cp/
OIIK-1
4.6 OnpeneneHHbI HHTErpal. 3agayul, IPUBOISIINE K IOHSTHIO 2 YK-1
OIIpe/IeJIEHHOT0 HHTErpaja. BerancieHrne onpeneseHHOro
unrerpaia. @opmyna Hetotona-Jleiionnna. Mertoust OIIK-1
MHTETPUPOBAHUS B OIIpelieJIeHHOM uHTerpaie. /Jlex/
4.7 Brruuciienue onpeneneHHoro narerpana. /Ilp./ 2 YK-1
OIMK-1




4.8 IIpunoxenue onpeneneHHoro uurerpana. Haxoxnenue 2 YK-1
wIontazei 1 00bEMOB TEJ BPALICHUS.
OIIK-1
(B IeKapTOBBIX KOOpAMHATAX, MOJSIPHBIX M 3aaHHBIX
napamerpuuecku) /JIex/
4.9 Brruncenue miomaneit Gpuryp, orpaHUUeHHBIX 3aJaHHBIMA 2 YK-1
TuHUAME Beraucienne o6bemoB Ten Bpamienus. /Ip./
OIIK-1
4.10 Brluncnenue niauH 1yr, KOOpAUHAT LEHTPA TSKECTH, 2 YK-1
MOMEHTa nHepuuu. Beruncienue paboTbl, KOOpAWHAT LIEHTpa
TSDKECTH, MOMEHTa uHepuuu. /I1p./ OIIK-1
4.11 PacuerHo-rpaduueckas padora no reme «OnpeeneHHbIH 26 YK-1
UHTETpa»
OIIK-1
Pazgen 5. uddepeHunanbHbie ypaBHeHUS
5.1 Juddepennunanbapie ypaBHEHHS TIEPBOTO 2 YK-1
nopsaka(pocTeme, ¢ pa3aeNIIOIMUMUCS IEPEMEHHBIMH )
/JTex/ OIIK-1
5.2 Pemrenue npocrerdmmx auddepeHnnanbHeIx ypasaeHuit /I1p./ 2 YK-1
OIIK-1
54 Juddepennnanbable ypaBHEHHS! BTOPOTO TTOPsAKa 2 YK-1
,omHoponHbie. Heonmnopoausie nuddepeHimanbabie
ypaBHEHUS BTOPOro nopsaka /Jlex/ OIIK-1
5.5 Pemenne muddepennmanbHbIX ypaBHEHHH BTOPOTO 4 YK-1
nopsaxa/Ilp./
OIIK-1
5.6 /C.p./ 20 YK-1
OIIK-1
Paznes 6. ®yHKIMSA MHOTHX NepeMeHHbIX
6.1 [onsTHe QyHKUMU HECKONBKUX NepeMeHHBIX. O01acTh 4 VK-1
onpezeneHus. YacTHbIE IPOU3BOAHBIE GYHKITUH 2-X
nepeMeHHbIX. [Ipon3BoHbIE BBICIIKUX MOPSIIKOB. OIIK-1
Juddepennnan Gynxunn. /Jlex/
6.2 OO0nacThb onpeneseHus U YacTHbIE IPOU3BOAHBIE PYHKINH 2-X 2 VK-1
nepemeHHsIx /I1p./
OIIK-1
6.3 [punoxenne muddepenimana GyHKIHNA A1 TPUOTIDKECHHBIX 2 VK-1
BBIYMCIICHUH. DKcTpeMyM QyHKIMM 2-nepeMeHHbIX. ['paguenT
¢ynkun 2-x nepeMeHHsIX. /JIex/ OIIK-1
6.4 OkcTpeMyM (QYHKIHUH 2-X TIEPEeMEHHBIX, HAX0XKCHUE 2 VK-1
HanOOJIBIIET0 HANMEHBIIET0 3HaYCHUS (PYHKIUH B 3alaHHOH
obnactu /Tlp./ OIIK-1
6.5 PacuerHo-rpaduueckas padota no reme «PyHKIMS MHOTHUX 24 VK-1
nepemMeHHsIx» /C.p./
OIIK-1
Pazgen 7. KpaTHble mHTErpaisbl
7.1 JBoitHOM uHTerpa, ero cBoicTBa. BrlunciaeHue qBOMHOTO 2 VK-1
unTerpana. ['eomerpuueckas wunoctpanus. [Ipunoxenue
MHTETpaja K pEleHNsAM 3a1a4. Mi3MeHeHne mopsjaka OIIK-1

WHTETPUPOBAHUS B ABOWHOM HHTErpaie. /Jlex/




7.2 Brrunciienue miomanei 1 00beMOB ¢ IOMOIIBIO 2-X 2 YK-1
naTerpanos /Tlp/
OIIK-1
7.3 Tpoiinoii naterpan. [Ipumenenne TpoitHoro uarerpana /C.p./ 2 YK-1
OIIK-1
7.5 Kpusonmuetinsiit maTerpan. CBoicTBa KPUBOJIMHEHHOTO 2 YK-1
uHTerpaia. /Jlex/
OIIK-1
7.6 Brluuciienne KpuBoJIMHENRHOr0 HHTErpana. Pemenue 3agau Ha 2 YK-1
MIPIIOKEHNE KpUBOJIMHEHHOTO nHTerpana /Ip./
OIIK-1
7.7 IIpunosxeHre HHTETPaIOB K PELICHUIO 3a/1a4 Pa3INIHON 2 YK-1
HanpasyieHHoctH. /C.p../
OIIK-1
7.8 PacuerHo-rpadmdeckas pabora mo reme «KparHeie 12 YK-1
uHTerpansly /Cp/
P P OIIK-1
Pa3nen 8. DjieMeHTHI T€OpHUH MOJS
8.1 IToBepxHocTHBIN nHTErpan. ®opmyna Octporpanckoro 4 YK-1
Taycca. Dnementsl BekTopHOTO 1075, /C.p./
OIIK-1
8.3 BrimostaeHue pacueTHo- rpadudeckoit padbotsl /C.p./ 4 YK-1
OIIK-1
Paznen 9. Psaabt
9.1 Yucnossle psiabl. OcHoBHBIE cBolicTBa. Cymma psina. /Jlex/ 2 VK-1
OIIK-1
9.2 Haxoxnenue obiero wieHa psaa. OnpeaencHue CyMMBI psijia. 2 YK-1
Mp./
OIIK-1
9.3 IIpu3Haku cXOOIUMOCTH YHUCIOBBIX PSIOB 2 YK-1
3HAKOTOJIOXKHUTENbHBIX. [Ipu3Hak JletiOHuma /Jlex/
OIIK-1
94 Perenue npumepoB Ha cxonumocTs psnoB(IIpn3Haku 2 VK-1
cpasHenust, Jlanam6epa, Komn) [Ipusnak Jleitonuua /Tlp./
OIIK-1
9.5 CX0MMOCTb 3HAKOIOJIOKHUTENBHBIX psinoB /C.p./ 10 VK-1
OIIK-1
9.6 OynkiuoHansHeIe pagsl. Ctenennsie psaasl. Pan Tefinopa u 2 YK-1
Makmopena. /Jlex/
OIIK-1
9.7 Haxoxnenue paanyca cXoIUMOCTH CTENEHHBIX psnoB. /T1p./ 2 YK-1
OIIK-1
9.8 Paznoxenue B psin Gpynkunu. I[punoxenue psaaoB K 2 VK-1
BBIYUCIICHHUIO OTIPE/ICIICHHBIX HHTETPAJIOB, TPUOIIIKEHHBIX
BBIYMCIIEHHH, perieHust quddepeHranbHbIX YpaBHEHUH ¢ OIIK-1
MOMOIIBIO psioB /JIex/
9.10 ITpunoxenne psagos /Tp./ 2 YK-1
OIIK-1
9.11 Tpuronomerpuueckue psusl. Pt dypoe /Jlex/ 2 VK-1
OIIK-1




9.12 Paznoxenne gpyunxunn B psg Pypse. /Ip./ 2 VK-1
OIIK-1
9.13 PacuetHo-rpaduueckas padora no ganxou teme /C.p./ 12 YK-1
OIIK-1
Pazgen 10. Teopus BeposiTHOCTel M MaTeMaTHYeCKast
CTAaTHCTHKA
10.1 CrnygaliHBIe BEIMYHUHBI U CITy4daifHbie cOOBITHS. OCHOBHBIC 2 YK-1
TEOpEMEBI TeOpHH BeposiTHOCTEH /JIex/
OIIK-1
10.2 OnemeHTH KOMOMHaTOpHKH. Haxoxaenue BeposTHOCTEH 2 YK-1
COBMECTHBIX U HECOBMECTHBIX; 3aBHCUMBIX U HE3aBUCHMBIX
coOprtaid. /Tlp./ OIIK-1
10.3 Teopewmsr: baiteca, bepnysy, Jlannaca. /Jlek./ 2 VK-1
OIIK-1
10.4 OcHOBHBIE TIOHATHS MaTeMaTHdeckoi cratuctuku. /C.p./ 6 YK-1
OIIK-1
10.5 Brruuciienre HaIe)KHOCTH CUCTEMBI; BEIOOPOYHBIX 4 VK-1
XapaKTepuCTUK cuctemsl. /C.p./
OIIK-1
10.6 PacuetHo-Tpadmdeckas padora mo manHoi teme /C.p./ 10,85 YK-1
OIIK-1
10.7 DK3amMeH 0,25 YK-1
OIIK-1
CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (3aounas ¢popma)
Kopg HanmeHoBaHue pa3aesioB U TeM /BUA 3aHATHs/ Ceme | Yaco | Muauxartop
3aHAT cTp/ B bl
us Kypc JOCTUKEHUS
Pa3gen 1. OcHOBHBIE 3TalNbI CTAHOBJIEHUSI MATEMATHKHU U
ee CTPYKTYp
1.1 OcHOBHbBIE MAaTEMAaTUYECKUE TOHSITHS. 1Y) 12 OIIK-1 VK-1
OCHOBHBIE BHJIbl M YEPThI MATEMAaTHYECKOTO MBIIIJICHUS.
MHo>ecTBa 1 JIorHueckue onepanuu Hajg HuMu./Cp./
Pazgen 2. DineMeHTHI JTUHETHOI anredphl 1
AHAJIMTHYECKON reoMeTpuu
2.1 Martpunsl. Onpenenuten. CUCTEMbI TUHEHHBIX 1Y) 2 OIIK-1 VK-1
ypaBHeHHH./JIek/
2.2 Martpunsl. Onpenenutenu. CUCTEMBI TUHEHHBIX YpaBHEHUI. 1Y) 2 OIIK-1 VK-1
Mp./
2.3 Meron koopaunat. Bektopsl. JIuHeliHble oniepanuu Haz 1Y) 20 OIIK-1 VK-1
BeKkTOopamu. Hampasiistomire KOCHHYCHI U JJTHHA BEKTOPa.
CkaysipHO€ TTPOM3BEICHNE BEKTOPOB U €T0 cBoWcTBa. J[mHa
BEKTOPa M yroJI MEX/1y ABYMS BEKTOPaMH B KOOPAWHATHON
(opme. YcrioBrE OPTOTOHAIBHOCTH JBYX BEKTOPOB.
MexaHndecKHid CMBICIT CKaJsIpHOTO Tipou3BeaeHwus. /C.p./
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2.6

JIvHus Ha MIoCKOCTH. YpaBHEHHUE MIPSMOM Ha TUIOCKOCTH.
Jlnauu BToporo mopsiaka /Cp./

1Y)

20

OIIK-1 VK-1

2.7

ITnockocts. [Ipsmas B npoctpanctse /Cp./

1Y)

16

OIIK-1 VK-1

Pa3znen 3. MaTremaTndeckmii aHaIn3

3.1

®ynxkuus. [Ipenen nepemennoi, npenen Gpyukunu. Teopemsr
o npenenax. [lepBolil 1 BTOpOU 3aMeuaTebHBIN Mpe/esbl
/C.p./

OIIK-1 VK-1

32

Beruucnenue npenenos /I1p./

OIIK-1 VK-1

33

[lepBsIii 1 BTOpOIi 3amMevartenbHbie npenenst /Cp./

20

OIIK-1 VK-1

34

IpousBoanas Gpynkuuu. Tabnauna mMpoU3BOIHBIX.
T'eomeTpuueckuii 1 MEXaHUYECKUNA CMBICIT
npou3BogHoi/JIek/

OIIK-1 VK-1

3.5

Berrurciienue mpou3BoAHbIX mpocTermx yukmii /I1p./

OIIK-1 VK-1

3.6

[Ipown3BoaHBIC BBICHIMX MOPSAAKOB. [Ipor3BOIHAS CIIOKHOM
¢yuakuuu. [IpousBoaHas GyHKIUH, 3aJaHHBIX HESIBHO,
napamerpudecku. Jlorapupmudaeckoe nuddepeHImpoBaHue
/C.p./

25

OIIK-1 VK-1

3.7

Brraucnenne npounssoausix /Cp./

10

OIIK-1 VK-1

3.8

Touku sxcTpeMyMa QyHKIUH. MHTEpBaIbl MOHOTOHHOCTH.
Touku nepernba U UHTEPBAJIBI BBIMYKJIOCTH BOTHYTOCTH.
/Jlex/

OIIK-1 VK-1

3.9

TIpunosxxenue Npou3BOAHON ISl PEIICHUS TE€OMETPUUECKHUX,
MexaHuueckux 3agad. @opmynst Telnopa u MakiopeHa.
/C.p/

20

OIIK-1 VK-1

3.10

HWccnenoBanne QyHKIMA MeTOAaMu AU epeHIHaTbHOTO
ncuucaenus. /IIp/

OIIK-1 VK-1

3.11

HaxoxeHre HaMMEHbIIEero, HAUOOIBILIEr0 3HAYSHHUS
¢yraknuu. CocTaBlicHHE ypaBHCHHS KacaTeIbHOH K rpaduky
¢dynkun. [IpubnmkeHHOe BEIAHcIeHue. Perenne
reoMeTpudeckux u gusnieckux 3amgad. /Cp./

22,85

OIIK-1 VK-1

3auer

0,15

Kontponn

1,85

Pa3nen 4. UuTerpupoBanue

4.1

ITepBooOpa3nas. Heonpenenennsiit naTerpai. Tabmuma u
CBOICTBa HEONPEIETICHHOTO HHTerpana. /Jlex/

OIIK-1 VK-1

4.2

Heonpenenennstit unrerpain. [Ipocreiiee naTerpupoBaHue
Mp/

OIIK-1 VK-1

44

OnpeneneHHblil MHTErpall. 3aJa4un, IPUBOASIINE K OHATHIO
OIIPEZIETICHHOTO NHTETpaia. BeraucieHne onpeneneHHoro
unrerpaia. @opmyna Hetotona-Jleiionnna. Metoust
WHTETPUPOBAHUS B ONpeeliecHHOM nHTerpae. /JIex/

OIIK-1 VK-1

4.5

Brruncnenue onpeneneHHoro uarerpaia. Beraucienue
miomnanu, oorema. /Ip./

OIIK-1 VK-1

Pazgen 5. IuddepenunanbHblie ypaBHeHUS

5.1

JuddepeHnmanbHbie ypaBHEHHS TIEPBOTO U BTOPOTO
nopsiaka./C.p../

OIIK-1 VK-1
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52

Pemrenue nuddepennuanbubix ypaBaenuid./Ip./

OIIK-1 VK-1

53

JuddepeHnmanbHbie ypaBHEHHS TIEPBOTO
nopsaka(pocTeime, ¢ pa3aeNaIOIUMUCS IEPEMESHHBIMH )

Pemenue npocreiimx nuddepeHuaibHbIX ypaBHEHHH
CPp/

30

OIIK-1 VK-1

5.4

JuddepeHnmansHbie ypaBHEHHS BTOPOTO TOPSIIKa
,omHoponHbie. Heonmnopoausie nuddepeHimanbabie
ypaBHEHHS BTOporo nopsiaka /Cp./

38

OIIK-1 VK-1

Pa3gen 6. @®yHKknus MHOTHX epeMeHHBIX

6.1

INonstre PyHKIUN HECKOIBKUX MepeMeHHbIX. O01acTh
omnpeneneHus. YacTHbIC MPOU3BOAHBIC (YHKIIMU 2-X
nepeMeHHbIX. [Ipor3BOIHbIE BBICIIMX MOPSIIKOB.
Huddepennman pynkun. /Cp/

60

OIIK-1 VK-1

Pazgen 7. KpaTHble HHTErpaisbl

7.1

JIBoliHO# MHTErpa, ero ceorcTa. Beuncienrue 1BOHHOTO
unTerpana. ['eomerpuueckas wunoctpanus. [Ipunoxenue
UHTEerpana K penieHusmM 3aaad. MizMeHnenue nopsaka
MHTETPUPOBaHUs B BOMHOM uHTerpaie. /Cp./

14

OIIK-1 VK-1

Pa3gen 8. DineMeHTHI TeOpHH MOJIA

8.1

IToBepxHocTHbIH HHTErpan. @opmya OCTpOrpaacKoro
T'aycca. DnmeMeHTsI BeKTOpHOTO TT0JIA. /Cp./

10

OIIK-1 VK-1

Pa3znen 9. Psanpl

9.1

Yucnossie psaabl. OcHOBHBIE cBoiicTBa. CyMMa psia.
OyHk1MOHaNbHbIE pabl. CTtenenHsie psaabl. Psaa Teitnopa u
Maxropena. ITounoxenue panos /JIek

OIIK-1 VK-1

9.2

IIpu3HAKHM CXOAUMOCTH YHCIIOBBIX PSIIOB
3HAKOMOJIOKNTENbHEIX. [Ipu3Hak JleiOnuiia /m.p/

OIIK-1 VK-1

9.6

Tpuronomerpuueckue psansl. Psast @ypwe /Cp./

30

OIIK-1 VK-1

Pa3nen 10. Teopusi BeposiTHOCTel U MaTeMaTH4YecKast
cratuctuka/C.p/

49,75

OIIK-1 VK-1

Koncynpranus

DK3aMeH

0,25

Kontpons

6,75

Peanmusanuss  mporpaMMbl  NIPEAIIONIAracT  UCIIOJIb30BAHUE

TPAJAULMOHHOM,  AaKTUBHOM

UHTEPAKTHUBHON (OpM 00yUeHHsI Ha JIGKLIMOHHBIX M MPAKTHYECKUX 3aHATHSIX.

5. ®OHJI ONEHOYHBIX CPEJICTB

Ipuioxenue Nel

6. YAEBHO-METOJUYECKOE U THO®OPMAILIMOHHOE OBECIIEYEHHUE

JANCHHUITIJIMHBI

6.1. Pexomenayemasi iuteparypa

12
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ABTOpHI, 3arnaBue WznarenscTBO, KonuuecTtBo
COCTaBUTENHN ToJ
6.1.1. OcHoBHasi JuTEpaTypa
JI.1.1 Bangun, K.B. Bricmas MmaTemaTuka: yaeOHUK M.: ®JIMHTA, 9BC
bamuieikos, A.B. 2016
Pykocyes B.H. Pexxum nocryna:
https://rucont.ru/efd/246479
JI.1.2 | Hertsapesa, O.M. | Bricmias maremaTnka. MaTtepuansl s Kazans: KHUTY, | ObC
Xy3naxMeToBa, MOJArOTOBKY OakanaBpoB U cenuanuctoB. | 2016
A.P. B 3 4. Y. 1: yge6. mocobue.
Xy3uaxMeToBa
P.H. Pexxum noctyna:
JI.1.3 | B. C. .Illunaven Bricmas matemaTtuka. [Tomaerii kypc B2 1. | M.: 9bC
Towm 1 : yaeOHUK IS aKaJEMHUIECKOTO N3naTenscTBO
OakanaBpuara / B. C. Illumaues ; mox pen. | IOpaiit, 2018, —
A. H. TuxonoBa. — 4-¢ m3x., uctip. u gom. | 288 ¢. — (Cepus
: bakanasp.
https://www.biblio- AxagemMuseckuii
online.ru/book/5C6A1B33-37B5-4703- xype). — ISBN
B24D-EA7819D4F348 978-5-534-
JL.1.4 | B.C. Illunaues Bricmas matemartuka. [Tommerit kypc B2 1. | M.: 9bC
Towm 2 : y4eOHUK IS aKaIEMUIECKOTO WznarenscTBO
OakanaBpuara / B. C. Illumaues ; mox pen. | IOpaiit, 2018, —
A. H. TuxonoBa. — 4-¢ m3a., uctip. u gom. | 341 ¢. — (Cepus
: bakanasp.
https://www.biblio- AxagemMuseckuii
online.ru/book/BD66DC6D-9A8C-4FFC- kypc). — ISBN
9372-18DBC8D653EF 978-5-534-
6.1.2. lonostHUTeIbHAS JIMTEpaTypa
ABTOpHI, 3arnaBue WznarenscTBO, KonuuecTtBo
COCTaBUTENHN ToJ
JI.2.1 | Hlankun A.C., 3amaqu ¢ pelIeHUsIMU O BHICIIEH N3narenscko- ObC
MaTeMaTHKe, TCOPUH BEPOSTHOCTEH, TOproBas
IHankux B. A. MaTeMaTHYEeCKON CTAaTHCTHKE, KopropaIHsT
MaTeMaTHYECKOMY MPOTPaAMMHUPOBAHUIO; «JTaKos u
yaebHOe noco§ue. Pexum nmocryma: K% 2017 1.
http://www.knigafund.ru/books/198926
JI1.2.2 | boromosoB H. B. | Maremarnka M.: KOpaiit 2016 | 30
JI.2.3 | Hlumaues B.C. Bricmrast MaTemaTuka M.: Beicmas 33
mkosna, 2007
JI.2.4 | Iluckynos H.C. Huddepenunansapie 1 UHTETpabHbIC M.: Unrerpan- 50
UCYUCIICHUS [Ipecc, 2002
JI.2.5 | Munopckwii B.I1. | COopHuk 3amad 1o BBICIIEH MaTeMaTHKE M.: ®mmartaur, | 353
2003
6.1.3. MeTtonn4eckue paspadoTku
ABTOpBHI, 3arnaBue WznarenscTBO, KonuuecTtBo
COCTaBUTENHN TOJ
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JI.3.1 | Peoxuk B.H. Meroaudeckue yka3zaHus K pac4eTHO- Bpsuck: 2
rpadudecKuM paboTaM 1O BEICIICH N3narenscTBO
MaTeMaTHUKeE. Bpsuckoro 'AY,
2N1A
JI.3.2 | Peoxuk B.H. OnpeneneHHplid UHTETPAll U €ro Bpsuck, U3a-Bo 100
MPUJIOKEHUS K TEOMETPUUECKUM U bpsiackoit BI'AY,
ITankosa E.A. (u3nUecKknuM 3a1adam. 2017
JI.3.3 | Peoxuk B.H. Bricmras matemaruka. Yacts | Bpsuck, U3a-so | 200
bpsiackoit BI'AY,
2017
JI.3.4 | Peoxuk B.H. Beicmiast MaTemaruka. Yacts 11 Bpsuck, U3a-so | 200
bpsickoit BI'AY,
2017

6.2. Ilepeuenn npogecCHOHATBHBIX 023 TaHHBIX U HH()POPMAINMOHHBIX CIPABOYHBIX CHCTEM
Kommnbrorepnas nndopmarmonHo-mpaBoBas cucrema «KoncymnprantlImrocy»
[Ipodeccrnonanbhas cipaBoyHas cucreMa « TexakcnepT»

OdunmanpHbI HHTEPHET-TIOPTAN 0a3bl JaHHBIX MTPaBOBOM MHGOopMaruu http://pravo.gov.ru/
[Mopran ®enepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB BBHICIIETO 00pa30BaHUS
http://fgosvo.ru/

[opran"NupopmarronHo-KoMMyHHKaMoHHBIE TexHOoMorun B oopazoBanuu"http://www.ict.edu.ru/
Web of Science Core Collection monuremaruueckas pedeparuBHo-OndIHorpadguieckas u
HayKkoMmeTpHuueckas (0ubamomerpuueckas) 6a3za nanusix http://www.webofscience.com
[TomHOTEKCTOBBIN apxuB «HamumonansHbeii DnekrpoHHO-MHPOpManmonubiit Koncopmym»»
(HSHUKOHR) https://neicon.ru/

ba3wr nannbpIx u3gatenbcTBa Springer https://link.springer.com/

6.3. [lepeyeHb MpOrpaMMHOro odecreyeHust

Onepanuonnas cucreMa Microsoft Windows XP Professional Russian
Omneparmonnas cucreMa Microsoft Windows 7 Professional Russian
Omnepanuonnas cucrema Microsoft Windows 10 Professional Russian
Oducnoe nmporpammuoe obecrieuenne Microsoft Office 2010 Standart
OducHoe nporpammuoe obecnieuenue Microsoft Office 2013 Standart
Oducnoe nmporpammuoe obecrieuenue Microsoft Office 2016 Standart
OducHoe nporpammuoe obecrnieuenne OpenOffice

Oducnoe nporpammuoe odecrieuenue LibreOffice

[Iporpamma miist pacno3naBanust Tekcra ABBYY Fine Reader 11
[Tporpamma mist mpocmoTpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Yuebnas ayoumopus 011 nposedenus yueonvix 3anamuil jekyuonnozo muna — 301 aekyuonuas ayoumopus.
OcHosHoe 000pyOosanue u mexHUYeCKUue Cpedcmea o0yuenus:

Cneyuanuzuposannas mebenv na 100 nocadounvix mecm, 00cka HacmeHHas, Kageopa, pabouee mecmo
npenooasameis.

Xapaxmepucmuxa ayoumopuu: 8u0eonpoeKyuorHoe 06opyodosanue 0Jis npe3eHmayull, cpeocmea
38VKOBOCNPOU3BEOCHUS, BbIX00 8 IOKANbHYIO cemb U Mnmepnem, komnviomep.
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Juyensuonnoe npozpammuoe obecneuenue:
1. OC WindowsXP, 7, 10 ([locosop 06-0512 om 14.05.2012). Cpoxk Oeticmsus auyeH3uu — 6eccpouHo.

2. Ogpucnwiii nakem MS Olfficestd 2010 ([oeosop 14-0512 om 25.05.2012). Cpox Oeticmsus auyenszuu —
beccpouno.

C60000HO pacnpocmpansiemoe NpoSpamMmHoe obecneuenue: Web-opaysep — InternetExplorer,
GoogleChrome, Yandex 6payzep . Cpok Oeticmsus auyenszuu — 6ecCpouHo.
Yuebnasn ayoumopus ona npogedenusi yueOHvix 3aHamuil cemunapcko2o muna — 326 Jlabopamopust

AEKMPULeCcmBa U MacHemu3ma
Ocnoenoe o6opyooeanue u mexuuueckue cpeocmea 00yuenus:

Cneyuanuzuposannas mebenv Ha 40 nocadounvix mecm, 00CKa HACMeHHas, Kagedpa, pabouee mecmo
npenooasameis.

Xapaxmepucmuxa ayoumopuu: Ilepenocrnoe npoexyuonnoe obopyoosanue: HOymoyK, npoekmop, skpa, biok
numanus Mapc(lwm.), euepomemp ncuxpomemp BUT-2 (15...40) (1wm.), ocyunroepag CO 5010 B(6 wm.),
menesusop JVC AV-21 LT3(1 wm.), rabopamopnuiii cmeno guszuxa (nexmpomaznemusm)(2 wim.), éecol TBE-
2,1-0,01(2 wm.) secvl snexkmponnvie Ohaus JW 2000 (2 wm.), éonommemp B7-16 ( 2 wm.), 610K numanus
Aeam(2 wm.), bapomemp-anepoud (lwm.), éonommemp M1106 (1 wm.), macasun conpomusnenuti MCP-63
(2 wm.), peoxopo (2 wim.), skpan(lwm.), ycmanosxa 011 epadyuposku mepmonapul (2 wim.), YCmaHoska 0
onpeoenenusi BAX ouoda (2 wm.), ycmauoexa «Tepmoconpomuenenuey, oocka yuenuueckas (lwm.),
bamapess xownoencamopog (2 wm.), oabmmemp (2-515) (2wm.), mynomumemp (M-890F), wnabop
conpomuenenuii (50wm.)

Yuebnas ayoumopus 011 nposedenus yueonvlx 3anamuil cemunapcrkoeo muna — 327 Jlabopamopus onmuxu u

AmoMHOU u3UKU
Ocnoenoe 06opyooeanue u mexuuueckue cpeocmea o0yuenus:

Cneyuanuzuposannas medenv na 32 nocadounvix mecma, 00CKa HACMEHHAs, Kapeopa, pabodee mMecmo
npenodasames.

Xapaxmepucmuxa ayoumopuu: Ilepenocnoe npoexyuonnoe 06opyoosarue: HOymoyk, npoexmop, sxpan, 11
KOMNBIOMEPOB € BbIXOOOM 8 JIOKAIbHYIO cemb u Mnmepuem, 00Cmynom K CHpasouHo-npasosoll cucmeme
Koncynsmanm, s1ekmponnbim yueOH0-MemooutecKum Mamepuanam, K 31eKmpoHHOU UHGOPMAyUOHHO-
obpazosamenvrou cpede, I'uepomemp ncuxp. BUT-1 (0...25)(1wm.), muriuamnepmemp J{-50146,
gdomooceemumenvy @®OC-67(2 wm.), Pegppaxmomemp UPD-464 (2 wm.), usmepumenv H/1]-1, sxpan(lwm.),
oanvromep aazephuiil, Fluke 411D(1wm.), eecvl snexkmponnvie Ohaus JW 2000(6 wm.), usmepumens
memnepamypsl, nupomemp UT 302C32+650°C\Uni Trend(1 wm.), usmepumens ckopocmu u memnepamypol
8030VUIHO20 nomoxa, mepmoaremomemp, muxkpocxkon JJ-OPTICS DigitalLab-2 USB\JJ-Conect (1 wm.),
mukpockon mounokyasapuoiii C-2 BAP 4(2 wm.), yugpposoii muocoxananviwiii camonucey S-Recorder L (1
wm.), enazomep B3JIK-1(lwm.), ocyurnoepag CI1-99 (1 wm.), sxpan (1 wm.), ycmanoska 0ns uzyuerus
noaspusayuu ceema(2 wim.), ycmanosrka 0iisl onpeodeneHuss Oaunbl 80JHbL KBAHMOB020 2enepamopa( 2 wim.).

Juyenszuonnoe npozpammuoe ovecneuenue: OC WindowsXP (noonucka MicrosoftimaginePremium om
12.12.2016). Cpox Oeticmaus auyen3uu — OeccpoyHo.

Cs0000H0 pacnpocmpansemoe npozpammuoe obecneyenue.
LibreOffice— Ceo600rn0 pacnpocmpansemoe 110.
FoxitReader Bepcus: 9.1.0.5096 — Ceobo0mno pacnpocmpansiemoe 110.

Peazip — Ceoboono pacnpocmpansemoe I10.
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Juyen3uonnoe npozpammuoe obecneuenue omeuecnmeeHHo20 nPoU3600Cmea:
Koncmpyxmop mecmos ([locosop 697994-M26 om 01.12.2009)

Bupmyanvnas rabopamopusi no gusuxe
Tlomewenue 0 camocmosamenvrol pabomul (YUMANLHBI 341 HAYYHOU OUOIUOmMEKY)

Ocnoenoe 060pyooeanue u mexHuuecKue cpeocmea 00yyenu:

Cneyuanuzuposanuas medenv na 100 nocadounvix mecm, 0ocka HacmenHas, Kageopa, pabouee mecmo
npenooasameis

Xapaxmepucmuka ayoumopuu: 15 KomMnviomepos ¢ 6bix000M 6 JOKANbHYIO cenb u Hnmeprem, 51eKmpoHHbIM
VUEOHO-MEMOOULeCKUM MAmMepuaniam, OuOIUOMmeyHoMy nekmpouHomy kamanozy, IBC, Kk 21eKmpoHHOl
UHGOPMAYUOHHO-00pA308aMeENbHOU Cpele.

ﬂuuensuonuoe npozpammuoe obecneuenue:

OC Windows 10 (noonucxa MicrosoftimaginePremium om 12.12.2016). Cpox Oeticmsus auyenzuu —
beccpouno.

LibreOffice — Ceoboono pacnpocmpansiemoe 110.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpok Oeticmsus
JUYeH3UU — beccpouHo.

Juuenzuonnoe npozpammnoe obecneuenue omevecmeeHH020 NPOU3BO0CHEA:
KOMIIAC-3D (Cybauyensuonnsiti do2cosop NeMI]-19-00205 om 07.05.2019)

1C:IIpeonpusmue 8 (Jluyensuonuwiii 0ocoeop 2205 om 17.06.2015)
Yuebnvie ayoumopuu 0ns nposedenust 2pynnosvix u UHOUBUOYATbHLIX KOHCYIbIMAYUL, MeKyuie20 KOHMpOJis U

npomexcymounou ammecmayuu: 3-310
OcHogHoe 000pyOosanue u mexHUYeCKUue Cpedcmea 00yuenus:
Cneyuanuzuposannas mebeib, 00CKa HACMeHHAs, Kageopa, pabouee mecmo npenooasameris.

Xapaxmepucmuxa ayoumopuu: KOMNbIomepHblll Kiacc Ha 8 paboyux mecm ¢ 861X000M 8 JOKATbHYIO cemb U
Humepnem, K 91eKMpOHHbIM Y4eOHO-MEMOOUYECKUM MAMEPUANAM U INEKMPOHHOU UHDOPMAYUOHHO-
o0bpasosamenvHoll cpede.

JIMMEH3MOHHO€ npozpammnoe obecneuenue:

OC Windows 10 (Koumpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpoxk Oeticmaus auyeH3uu —
beccpouno.

Ogucuwiti nakem MSOfficestd 2016 (Hozosop Tr000128244 om 12.12.2016 ¢ AO CogpmJlain Tpeiio) Cpok
Oeticmeus uyeH3uu — 6eccpoyHo.

AutoCAD 2010 (Ceputinvii Ne 351-79545770) Cpox Oeticmaus auyenzuu — 6ecCpoyHo.

MATLAB R2009a (JTuyensus 603081). Cpoxk deticmeusi iuyensuu — beccposto.

Microsoft Visual Studio 2010 (Koumpaxm 142 om 16.11.2015). Cpoxk Oeticmaus iuyen3uu — OeccpoyHo.
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MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpok Oeticmsus
JuyeH3un — 6eccpouHo.

.]IMI(EH()‘MOHHOE npozpammnoe obecneuenue omeuecmeeHHOz0 np0u3300cmsa:

KOMIIAC-3D (Cybauyensuornnusiii 0ocoeop NeMI]-19-00205 om 07.05.2019)

8. OBECIIEYEHHUE OBPA30BATEJIBHOT' O ITPOLIECCA JJI51 JINI]
C OT'PAHUYEHHBIMH BO3ZMOKXHOCTAMMU 310POBbSA U UHBAJIN/10B

17151 CJICTIBIX U CIIA0OBHIALINX:

- JeKIH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IOMOIIBIO
KOMIIBIOTEpA CO CTIELUAIN3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUeHHEM;

- MUCHbMEHHBIE 33JJaHUS BBITIOIHIIOTCS Ha KOMITBIOTEPE CO CIIEHUATU3UPOBAHHBIM
POrpaMMHBIM 00€CTIeYeHUEM, UITH MOT'YT ObITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrieunBaeTCs MHAUBUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- 1S BBITIOJIHEHUSA 33aJJaHUS IPU HEOOXOJUMOCTH MIPEIOCTABIISAETCS yBEINUUBAIOIIEe
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BAaHUE COOCTBEHHBIX YBEIMYUBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 33/1aHUS OPOPMIISIIOTCS] YBETTUUEHHBIM IIPUPTOM;

- 9K3aMEH M 3au€T NMPOBOJATCS B YCTHOM (popMe MM BBIIOTHAIOTCS B MUCHbMEHHOM (hopMme Ha
KOMITBIOTEPE.

oISl TITYXUX U CIa0O0CIBIIIAITIX

- IeKIUU 0POPMIISIFOTCS] B BUI€ AJIEKTPOHHOTO TOKYMEHTA, JINOO MPel0CTaBIIAETCS
3BYKOYCHUJIMBAIOIIAs anmnaparypa UHIUBUYAIbHOTO MOJIb30BAHMUS;

- MUCbMEHHBIE 33/1aHUS BBITIOJIHSAIOTCS HAa KOMITbIOTEpE B MUCbMEHHOU (hopme;

- 9K3aMEH M 3auU€T MPOBOJSATCS B MHCbMEHHOH (popMe Ha KOMIBIOTEPE; BOZMOXKHO
npoBeJieHne B popmMe TeCTUPOBAHUS.

oISl JIUIL] C HAPYLIEHUSIMH OIIOPHO-JBUTATEIBHOTO anmnapara:

- NeKH 0(pOPMIISIIOTCS B BHJIE 3JICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MTOMOIIBIO
KOMITBIOTEPA CO CHENUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00eCTieueHHEM;

- THCHMCHHBIC 3aJaHHs BBIMIOJIHIIOTCS Ha KOMITBIOTEPE CO CHEHUAIU3UPOBAHHBIM MPOTPAMMHBIM
o0ecIIeUeHHUEM;

- DK3aMEH M 3a4€T NMPOBOJATCS B YCTHOM (hopMe HITH BHIIOJIHAIOTCS B MIUCbMEHHOH hopme Ha
KOMITBIOTEPE.

[Tpu He0OXOAMMOCTH MPEAYCMaTPUBAETCS YBEIUIESHUE BPEMEHHU ISl HOATOTOBKHOTBETA.
[Tpouenypa npoBeAeHUS TPOMEXYTOYHOM aTTECTAUH JUISI 0OYUYAIOIIMXCS YCTAaHABINBACTCS C YUYETOM HX
WH/IMBHUTYAJTbHBIX TICHXO(QU3NIECKUX OCOOCHHOCTEH.

[TpomesxyTouHast aTTeCTalMs MOXKET MPOBOJUTHCS B HECKOJIBKO 3TATIOB.

[Tpu mpoBeneHNM TPOLEAYPHI OLCHUBAHUS PEe3yIbTATOB OOYyUEHHS MPEIyCMaTPUBAETCS MCIIOJIb30BAHNE
TEXHUYECKUX CPEJCTB, HEOOXOUMBIX B CBSI3U C MHIUBUAYATbHBIMU

0COOCHHOCTSIMU 00YYarOIIUXCsl. DTH CPEACTBA MOTYT OBITH MPEIOCTABICHBl YHUBEPCUTETOM,
W MOTYT HCIIOJIb30BAaThCSI COOCTBEHHBIE TEXHUUECKHE CPE/ICTBA.

[IpoBenenue mpoueayps! OLCHUBAHUS PE3yIbTATOB 00YUCHHUS JTOMYCKAETCsS C

UCTIOJIb30BaHUEM JHCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.
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[Ipunosxxenue 1

®OH/I OHEHOYHBIX CPE/ICTB

110 JUCIIUIUINHE

Martemartuka

(I'om yrBepxnenus: padoueit mporpammsl 2022)

HamnpasieHue noaroroBku:

35.03.06-04 ArpounxeHnepus
[Mpoduns TexHoMOrHUECKOE 000y I0BAHUE [Tl XPAHSHHSI U IEPEPaAOOTKH CEIbCKOX 035 CTBEHHOM

MPOAYKIUH

KBanmudukanms (crenens) BelTycKHUKA: bakanasp

®dopma 00yueHUs: OUHAs,3a09HAST
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Conepxanue

ITacriopT POHIA OLEHOUHBIX CPEICTB wueerenineeneneneenenene et eneneeteneeeneneaeneneneenn
[lepeuensb popMHUPYEMbIX KOMIETEHIIUN U ATAlBl UX QOPMHUPOBAHUS  ...envnennenen.n.
Komnerennum, 3akpemnénnsple 3a qucuumimHo OOII BO........................
I[Tpouecc popMHupOBaHHS KOMIICTEHIIMH B TUCIUIUINHE « MaTeMaTHKay......

CrpyKTypa KOMIIETEHIIMH 110 JUCLMILIMHE « MaTeMaTuKay. .....................
[TokazaTeny, KpUTEPUH OLIEHKN KOMIIETCHIINI U TUIIOBBIE KOHTPOJILHBIC 3aJaHNU. .
OreHOYHBIE CPECTBA JJIsl IPOBEICHHS TPOMEKYTOYHOM aTTeCTallu! TUCIUTIIIMHBI.
OueHoYHBIE CpeICTBA IS IIPOBEACHUS TEKYIIEro KOHTPOJIS 3HAHHUH 1O TUCIUTUINHE
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1. TACIIOPT ®OHJA OHEHOYHBLIX CPEJICTB

Hanpasnenue noarotoBku:

35.03.06-03 ArpounxeHepus

[Tpoduns: TexHomornyeckoe 00Opya0BaHUE IS XPAaHEHUS U TIEPEPaOOTKU CEIbCKOXO03IUCTBEHHOM
NPOIYKIUU

Huctnunmmmaa: MATEMATHUKA
dopma MPOMEKYTOUHOU aTTECTALMU: 3a4eT 1, IK3aMeH 2

2. [IEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIMI 1 TAIIBI UX ®OPMHPOBAHNI

2.1. Komnierennuu, 3akperiénnsie 3a qucuuruimHoi OOIT BO.
Wzyuenne nuctmmianasl « MATEMATHUKA » HanpaBieHo Ha (OpMHUPOBAHUM CIIEIYIOIIUX
KOMIICTCHITUH:
YHuBepcaibHbIe KOMITETEHI[HH:

YK-1. Cnocoben ocywecmensams ROUCK, KPUMUYECKUL AHAIU3Z U CUHME3 UHMOpMAYUL, APUMEHAMb
cucmemmwlll N00X00 051 peuleHuss NOCMAGIEHHbIX 3a0ay

OO0meKyJbTYPHBIX M TpodeccnoHaNbHBIX KoMueTeHuuit (OIIK):

OIIK-1 cnocobeH pelwatb TMMNOBbIE 3a434M NPOdECCUOHANBbHOM AEATENBHOCTU HAa OCHOBE 3HAHWIA
OCHOBHbIX 3aKOHOB MaTeMaTUYECKMX U eCTECTBEHHbIX HAayK C MpUMeHeHnem MHGOPMALMOHHO-
KOMMYHWKaLNOHHbIX TEXHOIOTUIA.

2.2. lIponecc popMupoBaHusd KOMIETEHIUI MO TucoumInHe «MaTeMaTHKa

YK-1 OI1K-1
Ne pazpmena HaumenoBanue paszzuena 31|31 |V1|HI|V1|HI
1 OCHOBHble 3Tanbl CTAaHOBAEHUA MAaTEMATUKU U ee CTPYKTYP + |+ |+ |+ |+ ]+
2 dNeMeHTbl IMHENHOW anrebpbl U aHAUTUHECKOW reOMeTpUmn + |+ ||+ |+ ]+
3 MaTemaTU4ecKunii aHanus. TN IR RFIR FI E
4 UHTerpuposaHue P EFU EOVR RFI RPR I
5 AnddepeHumanbHbie ypaBHeHUA +l+ |+ |+ |+ ]|+
6 DYHKUMA MHOTUX NEPEMEHHBbIX + 1+ ]+ +|+]+
7. KpaTtHbie nHterpansi + 1+l +1+1+1+
8. dnemeHTbl TEOPUM NONA TR [T T I R
9. PPappl +l+ [+ ]+ ]+ ]+
10 [Teopus BepoATHOCTEN M MaTemaTUYecKas CTaTUCTUKA + |+ |+ |+ |+ |+

Coxpamenue:
3 - 3HaHue; Y - ymeHue; H - HaBbIKH.

2.3. CTpyKTypa KOMNeTeHI[Uii M0 TucHUILINHe MaTeMaTHKa
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YK-1 Cnocoben ocyuwecmensimo nouck, KpUmu4eckuil anaius u CURme3s uH@opmayuu, npUMeHsims

cucmemmwlll n00X00 051 peuleHuss NOCMABIEHHbIX 3a0ay

YK 1.1. Ananusupyem 3adauy, gvloensisi ee 6a306vie COCMABIAWUE, OCYUWECMBTIAem 0eKOMNO3UYUIO 3a0au,;

3nath (3.1) Ywumets (VY .1) Bmanmers (H.1)
HpaKTHYeCK | Mertomamu MPaKTHYECK
Jlexryu AHaTM3upOBaTH BEGODa
Ba30BhIC N 6a30BBIC Y€ 3aHATHS OHT;ﬁaHLHHX W€ 3aHATHS
[\
COCTABIAIONIHE PasACIOB A2 | oo crapmsomme. No N No
1-10 pa3aciioB e peurenuu. pasaciioB N
3aJa4n -
1-10 1-10

VYK 1.2. Haxooum u kpumuuecku anaiusupyem unpopmayuio, Heobxoo0umyro 05 peuterust NOCMasieHHOU

3a0ayqu;
3nath (3.2) YwMmets (VY .2) Bnanmers (H.2)
Marematnueck
He dopMyIsI 1 Haxonuts IPaKTHYECK HPAaKTHYECK
PMY Jlexunu HEOOXOIMMYIO

3aKOHBI AT MH(OPMALIHIO W€ 3aHATUS W€ 3aHATHS

pereHus paszenos Ne e — N Heobxomumoit N
0 o 0

poheCCHOHAITD P N PAsACIOB N | iy hopmarmeii. PasACiion A9

Hoit 3aaun 1-10 TIOCTABJIEHHOM 1-10 110

’ 3a/1a4u. ) )

YK 1.3. Paccmampusaem u npeonazaem 603MONCHbIE 8APUAHMbL PEUUEHUS 3A0AYU, OYEHUBAS UX

00CMOUHCIEA U HEeOOCAMKIUL,

3nats (3.3) Ymers (Y .3) Brnanets (H.2)
OreHnBaTh
MIPAKTHYECK MPaKTHYECK
N JIOCTOMHCTBA U
CucreMHBIN Jlexuu He0CTATKH BceBo3MoxHBI
ue 3aHATHI Ve 3aHATUS
o o
p 110 BAPUAHTOB pasnenoB Ne | P pas3neioB Ne
3a/1aqm. - 3a/1aqm.
peIICHUsA 1-10 1-10
3aJIavH.
YK 1.4 Onpeoersienm u oyerusaen nocieocmeLst GOIMONICHIX PEUICHULL 3A0XHLL,
3naTth (3.4) Ymers (Y .3) Brnanets (H.2)
MPAKTAYCCK | \p MPaKTHYECK
eTo/laMHu
BceBo3moxHbIE Jlexunn [IpoBoauTh orpeIeeH s
HOCHENCTBHS. OTIEHKY ue 3aHATH s Ve 3aHATUS
pazzaenoB Ne MOCJIEACTBUN
Ipu  peUICHUH MOJY4YCHHOT'O pasnenoB No BOBMOKHEIX pasnenon Ne
3a/1aum. 1-10 pe3ynbTaTa N
1-10 pEUICHNU. 1-10
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OIIK-1

crnocobeH pewams murnossie 3a0a4u npogeccuoHanbHol 0esmesibHoCmu Ha 0CHoB8e 3HAHULU OCHOBHbIX

30KOHO8 Mamemamu4ecKux U eCmeCcmeeHHbIX HayK Cc npumMeHeHUem UHd)OpMGL{UOHHO-

KOMMYHUKAQUUOHHbIX mexHosnoaull.

W-1

Uucnoibzyem OCHOBHblE 3AKOHRbL eCMECMBEHHbLX 01/{0141/{7’1]11/{7-1 onst PpeuLeHus cmaH()apmelx 3a0ay 6

coomeemcmeuu ¢ HanpaejileHHoCmsro npOd)€CCI/l0HCUZbHOL7 oesimenibHOCHIU.

3Hath (3.1) YwMmers (Y .1) Bnanetrs (H.1)
OCHOBHEIE 3aKOHEI
CIIOCOOHOCTBIO

MaTeMaTHYECKUX .

AHATH3MPOBATE JICMOHCTPAIUH 3HAHUN
M €CTECTBEHHBIX

OCHOBHBIE OCHOBHBIX 3aKOHOB
HayK, MPaKTH

1 3AKOHEI MaTeMaTHYECKUX u
EKIINN YEeCKHe
HEO6X0MMBIX 2113 ) €CTEeCTBEHHBIX Hayk | IPaKTUICCKH
paznen MaTeMaTHYECKUX | 3aHSITU y
PELICHHUS TUTIOBBIX | o o o 6 € 3aHATHA
= M €CTECTBEHHBIX HEOOXOAUMBIX Al pasnenon Ne
3a1a4 R
A 1-10 pasnen pellleHus] THUIOBBIX 3amad | 1-10

HayK. 5 No

PO ECCUOHATILHO oB 2@ .
1-10 npodeccHoHaTBEHOM
W NeATECIbHOCTH.
EITENHHOCTH.
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3.TIOKA3ATEJIN, KPUTEPUU OIIEHKM KOMITETEHIIMI 1 TUTIOBBIE KOHTPOJILHBIE
3AJIAHUS

3.1. OueHouHbIe CpenCTBA I IPOBEIECHUS IPOMEKYTOUHON aTTECTAllMK

JUCHUITIINHBI

KapTa o11eHOUHBIX CpeICTB MPOMEXYTOYHOM aTTECTAllMU TUCIUIIIMHBI, IPOBOIUMON B opme

9K3aMCHa

H/I'I

Pa3nen mucuuIminebl

KoHTponmpyeMbie AuIaKTHIECKHE
€MHUIIBI (TEMBI, BOTIPOCHI)

Kontponupyemsie
KOMIIETEHIIUH

OneHouHoe
CPENCTBO
(Ne Bompoca)

OcCHOBHEIE 3TAIIbI
CTAHOBJIEHUS
MaTeMaTHKH HW €€

CTPYKTYP .

OCHOBHBIC MaTeMaTHYECKHe
TIOHATHS.

OcCHOBHBIE  BHJIBI W 4epPTHI
MAaTEMaTUYCCKOT' O MBIIJICHUS.
MHuoxecTBa u JIOTHYECKHE
oncpanvu HaJd HUMMU. MGTOI[I:I
pemieHuss  anreOpanvecKux |
TPAHCHCACHTHBIX ypaBHeHI/II\/'I

VK-1
OIIK-1

Bomnoc Ha
3auerel-2

ONEeMEHTHI JTMHCHHOMN
anreopel n
aHAJTUTUIECKOM
TCOMETPHUH.

Marpuiibl, ONPEACIIUTEINH,
cucrteMbl  ypaBHeHu#,  JIuHum
NepBOr0O U  BTOPOrO  MOPSJIKA.
Oomee ypaBHEHUE PSIMOH.
YpaBHeHue TpsMOU Yyepe3 2 TOUKH.
VYpaBHeHuE IIy4Ka HPSAMBIX.
PaccTosHue  Mexay — TOUYKaMHU.
[enenune OTpe3Ka MOIAJIaM.
YcnoBus napasuiebHOCTH u
NepHeHANKYISIPHOCTH MPSIMBIX.
OKpy>KHOCTb, 3JUIUIIC, TUiepbona,
napabona. Bextop. Onepanuu Han
BeKTOpaMu. Moaynabp  BEKToOpa.
CkanspHoe IIPOU3BEICHUE
BEKTOPOB. BekropHoe
IIPOU3BEICHUE BEKTOPOB.
CMenragHoe MPOU3BEJCHUE
BeKTOpoB. [lekapToBa cucreMa
koopauHat. [lonsipHas cucrema
KOOpJUHAT. [Lnockocth B
MPOCTPAHCTBE. [Ipamas B
IIPOCTPAHCTBE.

VK-1
OIIK-1

Bomnoc Ha
3auere 3-
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MatemaTuyeckuii
a”HaJIn3

DyHKIUA. HenpepbIBHOCTH
¢ynkunu. YeTHOCTh, HEYETHOCTb.
Touku pasphbIBa. I'padpuku
aneMeHTapHbIX ¢GyHkuui. [Ipenen
IIOCJIENOBATEIILHOCTH. [Ipenen

0
dbyakuun. HeompeneneHHOCTH 0’

o0
— . 3ameyarenbHbie npenens (1 u
e 0]

2-oit). [lpowsBomnas. Tabmuna

VK-1
OIIK-1

Bomnoc Ha
3auere 23-

43




IMPOU3BO/IHBIX.

Hudpepenunponanue.

DKCTpEMYyMBbI GbyHKIIH.
HNHuTtepBanel BO3pacTaHUs u
yobiBanus.  Toukm  meperuoda.
BrinykiocTs, BOTHYTOCTb.
HaubGonpmiee v HauMeHbIlee
3HA4YCHUS GyHKIUH.
I'eomeTpuueckuii CMBICI
MIPOU3BOJAHOM. MexaHn4eckuit
cMbicii  mpousBogHoi.  Cxema

UCCIIEJOBaHUSl (PYHKLIUU
[Tpon3BO/IHBIE BBICIIUX IMOPSIKOB.
KomruiekcHele uncia.

WuTerpupoBanue.

ITepBooOpa3Hasi. Huterparn.
CporictBa wmHTerpana. TaOnuia
HMHTETPajoB. Mertobl
WHTErpUpOBaHus (TIOJICTAaHOBKA, IO
4acTsM, WHTETPUPOBAHUE
TPUTOHOMETPUUYECKUX  (PYHKIIHIA,
MHTErPUPOBAHUE HMPPALIMOHATIBHBIX
BBIPAKECHHU, UHTErpUPOBAHNUE
palMOHAIBHBIX BBIPAKECHHU,
TabIUYHOE WHTETrpUPOBaHUE,
METOJ HEOMpPEJICTCHHBIX
ko3¢ puruenton). OrnpeaeacHHBINA
uHTEerpajd. MeToasl BBIYMCICHUS.
dopmyna Hprorona-JleiiOauna.
Beruncinenne toiomanud  Gurypsl.
Briuncnenue obbeMa Tena
BpallCHHUS. Brruncienue
Beruucnenue JUTUHBI JIyTH.
Brruucnenue paboThl mepeMeHHOU
cuwibl.  BpluuciieHne — MOMEHTa
WHEpIMU. BelunciieHne KoopauHaT
IIEHTpa TSOKECTU. BplunciieHue
MOMEHTA CHJIBI. Pemenue
AQHAJIOTMYHBIX 3a7a4 B MOJISIPHOU
CHUCTEME KOOPIMHAT W , 3aJIaHHBIX
MapaMeTPUYECKH.

VK-1
OIIK-1

Bomnoc Ha

OK3aMCHC
44-58

JunddepennnanbHbie
ypaBHECHHUS

YpaBHeHHS U UX 00IlIee U 4acTHOE
peuieHus. [Ipocreinee I.Y..
Onuopoansie nA.y. JIunaeiHble 1.y.
Hud. YpaBHeHus c
pa3lENAIOMUMUCS TIEPEMEHHBIMU.
Onnoponnsie nudd. YpaBHeHUs
BTOpOoro mopsiaka. HeogHopoansie
b o. ypaBHEHUS BTOPOTO
MOPSIKA.

KV-1
OIIK-1

Bomnoc Ha

IK3aMEHE
59-67

DyHKIUA MHOTHX
MEePEMEHHBIX.

Crioco0Osn1 3aaHusl. O06nacTh
OTIpeIeIICHUSI. PazpsiBHOCTB
dbyakuuu. [IpousBoaHas QyHKIUU.

VK-1
OIIK-1

Bomnoc Ha

DK3aMeHe
68-71




YacTHble IPOM3BOJIHBIC.
Okcrpemymbl.  HaumbGonbmee u
HaMMEHbIIICe 3HAYCHHS (DYHKIHH.
I'pagueHT GyHKIMH.

KpaTHbie unTerpansl

Onpenenenue JIBOMHOTO
UHTErpana. Beruucinenue n1BOMHOIO
WHTErpaia. [Topsimok
WHTETPUPOBAHMUSL. Brruncienue
mwiomaau. Brrunciaenne o0bema.
Brpiunciienne KoOOpIHMHAT LEHTpPA
TSDKECTU. Bpluncienue MomeHTa
cuibl.  Belumciienne  MomeHTa
uHepHuu.  TpoillHOM  WHTErpal.
[Tpunoxenue MHTErpaga K
PEIICHUI0 AHAJOTMYHBIX  3aj]ad.
CBoiicTBa KpaTHBIX HHTETPAJIOB.
KpuBonunennblii HAHTErpai
neproro poja. KpuBoauHEHHBIN
MHTETpaj BTOporo pona. @opmyina
I'puna. Beruucnenue wuHTErpana.
CaoiicTBa KPHUBOJIMHEHHBIX
WHTErpasioB. Beruncienune paboThl
MIEPEMEHHOM CHUJIBI.

VK-1
OIIK-1

Bomnoc Ha

DK3aMEHE
72-83

OJEMEHTBI TCOPUU
I10JIA

Porop. uBeprenumsa. I'pamueHT.
Hupkynsamus. JnBeprenmnus
poTopa.

VK-1
OIIK-1

Bomnoc Ha

DK3aMeHe
84

Psnwr.

Pan. ®opmyna pspa. Ilpusnaku
cxonumoctu ( MamambGepa, Komu,
MIPU3HAKU CpaBHEHUS,
HEO0OXOAUMBIi MIPU3HAK
CXOJIUMOCTH). Cymma pana.
3HAKOIOJIOKUTEIbHBIE PAIBL.
3nakonepemMeHHble psabl. [Ipu3Hak
JletiOHuna. YciioBHAs CXOOUMOCTb.
AbGcomoTHas CXOJUMOCTb.
CreneHHsle PAIBL. Pannyc
CXOJIUMOCTHU psna.
DOYHKIUOHAJIBHBIE  PSJbL.  Psiib
®ypoe. I[lpunoxenue psanoB K
pemenuto 3anad. Paasr Teinopa u
MakunopeHna.

YK-1
OIIK-1

Bomnoc Ha
DK3aMeEHE
85-98

10

Teopus
BEpPOSTHOCTEH u
MaTeMaTudecKas
CTaTUCTHKA

Crnyuaiinas BEJINYMHA.
BeposTHOCTb. KomOunaropuka
TeopeMmsl BEPOATHOCTEH.
HenpepriBHas cllydaiiHas
BeanunHaA. JlUCKpeTHas ciaydaiHas
BEJINUMHA. MaremaTtnuueckoe
OKUJaHUE. Hucnepcusi.
I'ucrorpamma OTHOCHUTEIbHBIX
4acTtoT. [IoJUroH OTHOCHUTENIBHBIX
yacToT. Ha/le)KHOCTh CUCTEMBI.

YK-1
OIIK-1

Bompoc Ha

DK3aMeHe
8-108




[TepevyeHb BOMPOCOB K SK3aMEHY H 3a4eTy 110 JUCIHUIUIMHE (HAUMEHOBAHHE
Huctunnuael) MATEMATHUKA

I. OCHOBHBIE 3TAIIbI CTAHOBJIEHUA MATEMATHUKHU U EE CTPYKTYP

1.DOnemenrapuass marematuka. OCHOBHbBIE TOHSTHUS 3JIEMEHTApPHOW MAaTEMAaTHUKHU. YpPaBHEHUS.
I'paduku snementapueix GyHkuuid. Jlorapupmudeckas ¢yHkuusa. TpuroHomerpuyeckue
¢yukun. CrnocoOs! 3aganus GyHKUKUNA. DTanbl pa3BUTUS MATEMATHUKH.

2. MHoxecTBa. Onepaunn Haa MHOXCCTBaMU. O6’b€,[[I/IHCHI/I€ MHOXCECTB, IICPECCUCHUC
MHOMXCCTB.

IL.3JIEMEHTHI TMHEHHOM AJITEEPHI U AHAJIMTUYECKON TEOMETPUMN.
3. Matpuisl u 1eHCTBUS HAJl HUMH.
4. Onpenenutenb. Metoasl BeIUuCiIeHUs onpeaenurens. CBoiicTBa onpeaenuTes.

5. CucTeMbl THHEHHBIX ypaBHeHI/Iﬁ U MCTOIbI UX PCIICHUS. OI[HOpOI[HHe, HCIO0OIIPCACIICHHBIC,
MepeonpeacICHHbIC CUCTEMbI ypaBHeHPIfI.

6.Meton Kpamepa u meron ["aycca ais pelieHus: CUCTEMbI YpaBHEHUI.
7.JIuHUA HA TIOCKOCTH.

8.0011ee ypaBHEHHE MPSIMOU U €ro UCCIEAOBAHHE.

9.YpaBHeHHE NPSAMOIA ¢ YIIOBBIM KO3(PPHUIIMECHTOM. Y paBHEHHUE MyYKa MPSIMBbIX.
10.YpaBHeHue npsiMoit MpOXOAILIEH yepe3 ABE TOUKH.

11.3agauu Ha npsamyto.

12.Y cnoBue napamienbHOCTU U MEPIEHANKYISIPHOCTH MIPSMBIX.

13.PaccTosinne Mexay IByMsl TOUKaMH, J€JI€HUE OTPe3Ka B JaHHOM OTHOUIEHUH, PACCTOSTHUE OT
TOYKH JI0 TIPSIMOM.

14.JlekapToBa cucreMa KOOpAMHAT Ha IUIOCKOCTH M ee IpeoOpazoBaHue. JlekapToBa cucrema
KoopauHaT B mpoctpaHcTBe. [lonspHas cucrema koopauHar. CBsi3b 1€KapTOBOW W MOJIAPHOU
CUCTEMbI KOOPAMHAT.

15.JIuauu BrOporo nopsika (OKpyx’HOCTb, JIIUIIC)
16. JIunuu BTOporo nopsaka ( mapadoia u runepooa)

17. Bektop. JIuneiinbple onepanuu HaJ BEKTOPOM (CIOKEHHE BEKTOPOB, BHIYUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO)

18.KoopauHatel BeKTOpa, €ro pasiaokeHue o 6a3ucy opT, MOAYyJb BEKTOpa.
19 Ilpoekuus BEeKTOpa Ha OCh, IPOEKLIHUs BEKTOPA Ha BEKTOP. 27

20.CkansipHoe pou3BeieHne BEeKTOpOoB. CBONCTBA CKAISIPHOTO MPOU3BEACHUS.



21.BekTopHOE MpOU3BEICHUE BEKTOPOB U €0 CBOMCTBA.

22. CMen1aHHOE POU3BEIEHUE BEKTOPOB.

III. MATEMATUYECKHWIA AHAJIN3.

23.dyukuwms. CriocoObl 3amanus. ['pad ik OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITHIA.
24 HenpepsIBHOCTD (yHKIMH. TeopeMbl HENPEPHIBHOCTH () YHKIIHH.

25.Touku pa3peiBa pyakiun. Kinaccupukanus Touek pa3pbiBa () yHKIIHH.
26.I1penen nmocinenoBaTeIbHOCTH.

27 Ilpenen GpyHKuuU.
0 o .
28.HeonpenenenHocTy Buja: ° u — . [IpaBuia packpbITHS TaKOTO BHJIAa HEONPEAEICHHOCTEH.
o0

29.1lepBbIit U BTOPOI 3aMedaTeIbHbIE TPEICIIbI.

30.ITpousBoanas pyHkuuu. ['eomeTpuuecknii 1 MEXaHUUECKUI CMBICI TPOU3BOIHOM.
31.Tabnuua npou3BOIHBIX 3JIEMEHTApPHON (PYHKIMHU , IpaBUiIa AU PepeHIupOBaHNUS.
32.ITpou3BOHBIEC BHICIIUX TOPSIKOB.

33. IIpousBoaHas GyHKUIMHU 3aJaHHOW HESBHO U MapaMeTPHUUECKH.

34. Jlorapudmuyeckoe nuddhepeHmpoBaHue.

34. TlpousBoaHAas BTOPOro NopsiaKa U ee GU3nUecKUil CMBICI.

35. IlpousBoaHas GyHKUUU U 33/1a41, TPUBOASIINE K MOHITHIO TTPOU3BOIHOM.

36. [luddepenunan pyakuun. [IpubnmkeHHOE BRIYUCICHHE ¢ TOMOIIIbIO Aud depeHnnana
byHKIIHH.

37.Oxctpemymsl pyHkuu. Cxema ucciae1oBaHus QyHKIMU Ha SKCTPEMYM.

38. HTepBaibl MOHOTOHHOCTH (DYHKLIUH.

39.Touxku neperruda u UHTEPBAJIbI BBITYKIOCTH, BOTHYTOCTH.

40. AcumnTotsl rpaduka QyHkuuu. HakjioHHbIE aCUMIITOTHI.

41.YpaBHeHHE KacaTeIbHOM K TpauKy pyHKLIUU.

42. IIpniiosxeHue MPOU3BOIHON K PELICHUIO FEOMETPUYECKUX U GU3NYECKUX 3a/1ay.

43. IlonHoe uccnenoBaHue QyHKIMHA U TOCTPOCHUE ee rpaduka.

IV. AHTEI'PUPOBAHUE 28

44 IlepBooOpa3Has U HEONpeAEIECHHbIA HHTETPaJl.



45.CBolicTBa HEONIPEAEIECHHOTO HHTErpaIa.

46.MeTo bl HHTEIPUPOBAHUS.

47.MeToJ IOJCTAaHOBKYU M METOJ 10 YacTsIM.

48.MeToJ MHTETPUPOBAHUS HEKOTOPBIX pallMOHATIbHOCTEH.

49 .MeroJ MHTErpPUPOBAHUS TPUTOHOMETPUUYECKUX (QYHKLUH.

50 Metoz HeonpeieneHHbIX K03((UIIEHTOB.

51.0Onpenenennslil nHTErpan. 3a1a4y NPUBOAAILME K IOHATHIO OIIPEAEICHHOIO UHTErpaa.
52.Brruucnenue onpezaeneHHoro uurerpaina. @opmyna Hetorona-Jleitouuna.
53.0OcHOBHbIE CBOMCTBA ONPEAEIEHHOr0 HHTErpaa.

54.Bpluncienye mwionaau KpuBOJIMHENHON TpanenuH.

55.Bbruncinenune oobema Tesa , OrpaHMueHHOr 0 JIMHUAME BOKpYr ocu Ox u Oy.

56.Bpluucienye AMUHBL Oyrd, MOMEHTa WHEPLHUH, KOOPAMHAT LEHTPa TSKECTU C IOMOILBIO
OIPENIEJICHHOT O UHTErpaa.

57.Bpruucnenne paboThl IEPEMEHHOM CUJIBI C TTOMOILBIO OIIPEIEIEHHOI0 HHTErpala.

58.Brruucnenne jiomaiau 1 o0beMa Tena BpalliCHUs B HOHHpHOﬁ CUCTCMEC KOOpAUHAT.

V.INOPEPEHIINAJIbHBIE YPABHEHUA .

59.lousatue auddepenunansHoro ypaBHeHus. YacTHoe U oOliee pelieHue YypaBHEHUH.
['eomeTpuyeckas WILTIOCTPALIUS.

60.IIpocreiimue nuddepenHnuanbHbie ypaBHEHHUS IEPBOTO MOPSAKA.
61.luddepenunanbubie ypaBHEHHS C pa3ICAIOMIUME TEPEMEHHBIMH.

62.JIuneitnple auddepeHunanbabie ypaBHeHHS. Pemenue mauHEHHBIX AU depeHIHaTbHBIX
YpaBHEHUH.

63.0nHopoansie nuddepennanbabie ypaBHeHUs. OO0I1ee U YacTHOE pellieHHe YpaBHEHUH.

64.luddepennmanbupie  ypaBHeHHs BTOporo mopsaka. OOmee U 4YacTHOE pelleHue
mudhepeHIMaTbHBIX YpaBHEHUI BTOPOTO MOPAIKA.

65.0nH0poansie nuddepeHInanbHble YpaBHEHUS BTOPOTO TMOPsIKa, MX OO0IIee M 4YacTHOE
peleHue.

66.Heonnoponnsie aud depeHunanbHbie ypaBHEHHS BTOPOTO MOPSIIKA.

67.Ilpocreiimue nuddepeHnnanbHble ypaBHEHUS BTOPOTO MOPSIIKA.
29

VI. ®YHKIIUA MHOT'UX IEPEMEHHBIX



68.dynkuua MHorux nepeMmeHHbIX. OOnactb omnpeneneHus ¢yHkuuu. HenpeprslBHOCTB
(GYHKIMH.

69.9KkcTpeMyMbl PYHKIIMH OBYX NEepeMeHHbIX. Cxema ucciaenoBaHus QyHKIUU Ha SKCTPEMYM.
70.HauOounblee 1 HauMeHblIee 3HaUeHUs QYHKIUU 2-X TE€PEMEHHbIX.

71. Iuddepenunan GyHKIUH U YACTHBIC IIPOU3BOTHEIE.

VII. KPATHBIE UHTEI'PAJIBI

72.J1BoliHO# uHTerpai. Beraucnenue nBOHHBIX HHTErpanoB. CBOMCTBA JBOMHBIX UHTETPAJIOB.
73. IlopsiioK MHTETPUPOBAHUS B IBOTHOM HMHTErpase.

74.Bbruncienue miomanu GUrypsl ¢ IoMoIIbI0 IBOIHOIO HHTErpaa.

75 IlpuMeHeHne UHTErpana AJis BBIYACICHUS JJIMHBl 1YyT'YM KPUBOW, MOMEHTA HHEPLIUHA, MOMEHTA
CHUJIBL, KOOPJHMHAT LIEHTPA TAKECTH.

76. TpoilHOM MHTErpal U €ro CBOMCTBA.

7'7.BprunciieHue TpOMHOTO UHTETpaIa.

78. [lpunoxeHue TpOMHOTO MHTErpaJia K PEIICHUIO 3a]1ay.

79.KpuBosMHENHBINH HHTErpaJl HIEPBOIO U BTOPOTO poja.

80. Briunciienne KpUBOJNHEHHBIX UHTETPAJIOB.

81.Bpruncnenne paboThl IEPEMEHHOM CUIIBI C TOMOILBIO KPUBOJIMHEHHOIO HHTETpala..

82. ®opmyna ['puna.

83. ®opmyna Octporpaackoro-I'aycca.

VIII . 2JIEMEHTBI TEOPHUMU ITOJIA

84. DnemenTsl Teopun noius.(I'pagueHT, poTop, AMBEPreHINs, UUPKYIALIUS, AUBEPTCHIIHS

poropa)
IX . PAJADBI

85.Psaxa. Onpenenenue psaa. @opmyna n-ro uieHa pajga. Cymma

psna.

86. UncioBble 3HAKOMOJIOXKUTEIIBHBIE PSJIbl U IPU3HAKU UX CXOJUMOCTH.
87.HeoO0xoauMblil MPU3HAK CXOJMMOCTH YMCIOBOTO psija.

88.IIpu3Haku cpaBHEHUS .

89.Ilpusnak cxoaumoctu [anambepa /i 3HAKOMOJIOXKHUTENbHBIX YHCIOBBIX PAIOB.

90.MHTETrpaNIbHBIN U paJMKATBHBIA MPU3HAKA CXOAUMOCTH KOIu i1 3HAKOTIOJIOKHUTEIBHBIX
PAIOB.

91.3nakouepenyrontuecs psaasl. [Ipuznak cxogqumocTu JleiiOHua. 30

92. AGcoitoTHas U yCIIOBHAs! CXOAUMOCTb 3HAKOIIEPEMEHHBIX PSJIOB.



93. CreneHHbIe psibl U UX PATUYC CXOJAUMOCTH.

94 Psnpl Teitnopa u Maknopena, ux NpUIOKEeHNUE Ui BEIYUCICHHS ONPeIeJIeHHOT0 HHTerpaia,
pemenus quddepeHIHanbHbIX YpaBHEHUH U IPUOTUKEHHBIX BHIYHCICHUH.

95. ®@yHKUIMOHAIBHBIE PsAJbl, TPUTOHOMETPUUYECKUE PSIBIL.

96. Psanb1r @ypre. DopMyibl KOIDPHUITUEHTOB psija.

97. Paznoxenue Gpynkuuu B psia Oypoe.

98. Paznoxenue GyHKIMA B pSAJT 11O YETHBHIM U HEUETHBIM CTEIICHSM.

X. TEOPUS BEPOSITHOCTEN U MATEMATUYECKASI CTATUCTHUKA

99.0cHoBHbIE NMOHATHS Teopuu BeposiTHOcTed. CiyuaiiHble BEJIWYMHBI, CIy4dallHble COOBITHS.
JloxHble U fOCTOBEPHBIE COOBITHS. BeposTHOCTE COOBITHSL.

100.951eMeHThl KOMOMHATOPUKH.

101.CoBMecTHBIE 1 HECOBMECTHEBIC COGI)ITI/IH; 3aBUCHMbIE U HE3aBHCHUMBIE COOBITHS. TCOpCMH
CJIOKCHUA U YMHOXKCHUS Bepo;ITHOCTeﬁ.

102. ®opmyna bepuymiu, Jlannaca, I[lyaccona.

103.dopmyna moxHOM BEpPOSTHOCTH.

104.0OcHOBHBIE TOHSITUS MATEMAaTUUECKOM CTATUCTHKU.

105.HopManbsHO pacnpenenceHHas cirydaiiHas BeJIMYMHA U JUCKPETHAS BEJITUYUHA .
106.MaremaTuyeckoe OKUAaHue, JUCTIEPCHUs.

107.I'ucrorpamMma 1 MOJUTOH OTHOCUTEIBHBIX YaCTOT.

108.Hane:xxHOCTh pabOThI CUCTEMBI.

Kpurepun oneHKM KOMIETEHLIHIA.

[TpomexyTouHas aTTecTanus CTYJICHTOB o IYCIUIIIINHE «BBICIIIAS
MATEMATHKA » npoBoAUTCS B COOTBETCTBHHM C YCTaBOM YHUBepcureTa, [lonoxenuem o
TEKYILIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAllUU CTYJEHTOB IO IIPOrpaMmam
BO. [Ilpomexyrounas arrecrarus 1o jgucnuiuimae «BBICIIAS MATEMATUKA»
IPOBOAMUTCA B COOTBETCTBHM C pabO4YMM y4eOHBIM IUIAHOM B _TI€PBOM, BTOPOM CEMECTpax B
dbopme 3K3aMeHa U TpeTbeM cemecTpe B popme 3auera. CTyIEeHTHI I0MYCKAETCS K AK3aMEHYy T10
TUCIUIUIMHE B CJIy4ae BBINOJHEHUS MM y4eOHOIO IJIaHa M0 JUCIHILIMHE: BBHIIOJHEHUS BCEX
3a/IaHUI 1 MEPONPUSATUH, IPETYCMOTPEHHBIX pabouel MporpaMMoi AUCIUILIMHBIL.

OueHka 3HAaHMM CTyJEHTa Ha 3K3aMEHE HOCHUT KOMIUIEKCHBIH XapakTep, SBIIAETCS
OayIbHON U ONIpeENsAeTCs €ro:

- OTBETOM Ha 3K3aMEHE;

- pe3yJibTaTaMy aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUS 3HAHUS OCHOBHBIX
TTOHSITUM.

- AKTHBHOM pabOTON Ha MPAKTUYECKHUX U Ja0OPATOPHBIX 3aHSATHS.

- BrimonHeHnnem pacueTHo-rpaguueckux pador.

- W.T.IL. 31

3nanusA, ymeHus, HABbIKU CMYOEHmMA HA 9K3AMeHe OYEHUBAIOMCA OYEHKAMU.
«OTIIMYHOY,- «XOPOLLO»,KyAOBIETBOPUTEIBHOY, KHEYAOBIETBOPUTEIBHO.



Ilpumep oyenusanus cmyoenma na Ik3amene no oucyuniune «Mamemamukay.

3nanus, ymeHus, HagvlKu CMyO0eHma Ha SK3aMeHe OYeHUBAIOMes OYEeHKAMU: «OTINIHON
«xopomio» - 10-12, «yAOBIAETBOPUTENBbHO» - 7-9, «HEYIOBIECTBOPUTEIBHO» -
0.O11eHuBaHME CTYICHTA HA K3aMEHE 10 AUCIUIUIHHE « MaTeMaTHhKa ».

- 13-15,

OueHueaHue cmy()eHma HA 3K3dMeHe

Ouenka

basnel

TpeOGoBanus K 3HaHUSIM

15

- CryneHT cBOOOAHO CHpABIISIETCS C PEIICHUEM MPaKTUYECKHX 3ajad,
pUYeM HE 3aTPYAHSCTCS C pEIICHHEeM IpH BHIOU3MCHEHHH 3allaHHid,
MPABIJIBHO OOOCHOBBIBACT MPUHSATOE PEIICHUE, TTTyOOKO M IMPOYHO YCBOWII
[POrpaMMHBIH MaTepHall, HMCYEPIBIBAIONIC, ITOCICAOBATEILHO, YETKO U
TIOTUYECKH CTPOMHO €ro M3jaraeT Ha SK3aMeHE, YMEET TECHO YBS3bIBATH
TEOPHIO C MPAKTUKOM.

«OTJIMYHO»

14

- CtyneHT cBOOOJHO CHpABIISIETCS C PEIICHUEM MPaKTUYECKHX 3ajad,
pUYeM HE 3aTPYAHSCTCS C pEIICHHEM IpH BHIOW3MCHEHHH 3allaHHid,
MPABIJIBHO OOOCHOBBIBACT IMPHUHSTOE pPEIICHWE, TBEPAO 3HAET MaTepual,
rpaMOTHO W 10 CYIIECTBY H3JIaraeT €ro, He JOIyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOCHI.

13

- CTy,HeHT CHpaBJIACTCA C PCHICHHUCM IIPAKTHYCCKUX 3aaayd, IMPHUYCM HEC
3aTPYAHACTCA C PCHICHUCM IIPHU BUAOUM3MCHCHHUH 38.I[21HPII>1, IIpyu 5TOM IIpH
000CHOBAHHUH IMPUHATOIO PCHICHUA MOI'YT BCTPEUYATHCA HCE3HAUYMTCIIbHBIC
HCTOYHOCTH, TBCPAO 3HACT MATCPpHaA, I'PaMOTHO M IIO CYIICCTBY H3JIaract
CI'0, HC NOIIYyCKasl CYIICCTBCHHLIX HETOYHOCTEH B OTBETE HA BOITPOCHI.

12

- CrymeHT cHOpaBisieTcsi C pEIIeHHEeM NPAKTUYECKUX 3a/]ad, OJIHAKO
BUJOU3MEHEHUE 3aJaHui MOIYT BbI3BATh HEKOTOpPOE 3aTpyAHEHHUE,
MPaBUILHO OOOCHOBBIBACT NMPHUHSTOE pEIICHUE, TBEPAO 3HAET Marepual,
rPaMOTHO M II0 CYLIECTBY M3JaraeT €ro, He JOIyCKas CYILIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOCHI.

«XOpPOoIIo»

11

- CrymeHT cHpaBisieTcsi C pPEIICHHEM MPAKTUYECKUX 3a/1ad, OJIHAKO
BUJOM3MECHEHUE 3aJaHUll MOTYT BBI3BaTh HEKOTOPOE 3aTPYAHEHHE, IPH
STOM TMpu OOOCHOBAHMU TPHUHATOrO pEIICHHS MOTYT BCTpeuYaThCs
HE3HAYNUTEJIbHBIE HETOYHOCTH, TBEPAO 3HAET MAaTepHal, 'PaMOTHO U IO
CYLLECTBY M3JIaraeT €ro, He JONYyCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE HA BOIIPOCHI.

10

- CrymeHT cHpaBisieTcsi C pPEIICHHEM MPAKTUYECKUX 3a/1ad, OJIHAKO
BUJOM3MECHEHUE 3aJaHUll MOTYT BBI3BaTh HEKOTOPOE 3aTPYAHEHHE, IPH
STOM TMpu OOOCHOBAHMU TPHUHATOIO pEIICHHS MOTYT BCTpeuYaThCs
HE3HAYNUTEJIbHBIE HETOYHOCTH, B OCHOBHOM 3HAET MaTepHai, MPH 3TOM
MOT'YT BCTPEYaTbCsl HE3HAYUTEIbHBIE HETOYHOCTH B OTBETE HA BOIIPOCHI.

«YIAOBJICTBOPU

- CTy,I[eHT C TpyaAoM CHpPaBJIKACTCA C PCIICHUCM IPAKTUYCCKHUX 3ajia4,
TeOpeTI/IquKI/Iﬁ Marcepuajl IIpd OTOM MOXET I'PAaMOTHO M3JIOKHUTbL, HEC
JOITYCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOITPOCHI.

TCIBHO»

- CTy,Z[CHT ¢ OOJIBIINM TPYAOM CHPABJIACTCA C PCIICHUCM IIPAKTHYCCKUX
3a1a4, TGOpeTI/I‘-IeCKI/Iﬁ MaTepual 1nmpu 3TOM MOXKECT I'paMOTHO HU3JIOXKUTb, HC

JOITYCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOITPOCHI.




- CTyaeHT ¢ OoJIbLIIMM TPYAOM CIPABISIETCA C PEUIEHHEM IPaKTHYECKUX
7 3a/1a4, TEOPETUYECKUI MaTepuall IIPH 3TOM M3J1araercs C CyIeCTBEHHBIMHU
HETOYHOCTSMH.
«HEYJOBJIETBO 0 - CTyzneHT He 3HaeT, Kak peuiarb NPAaKTHYECKHE 3a7add, HECMOTps Ha
PUTEIBHO» HEKOTOPOE 3HAHUE TEOPETUYECKOIO MaTepHraa.

OcHOBHas OIleHKa, UAYIIas B BEIOMOCTb, CTYACHTY BBICTABISETCS B COOTBETCTBUU C
O0ayIbHO- PEUTHHTOBOM cucTeMoil. OCHOBOIl nJsi ompeneNeHUs OLIEHKH CIYXHUT YPOBEHb
YCBOEHUS CTYICHTAMH MaTepuaa, IpeayCMOTPEHHOT0 JaHHON paboyeil mporpaMMon.

OneHuBaHue CTy/IeHTa 0 0ANbHO-PEUTUHTOBOI cUcTeMe NUCHHUIIHNHBI «MaTeMaTHKa:

AKTHUBHas paboTa Ha MPAKTUYECKUX 3aHITHUIX OLEHUBACTCS JCUCTBUTEIBHBIM YHUCIOM
B nHTepBaje ot 0 10 6 mo hopmyre:

[Ip.akTuBH . ,
_O1.aKTUBHOCTH = — *6(1)
[Tp.oGmree

I'neOy. akmusnocmu - oueHka 3a akTUBHYIO paboTy;

IIp.axmuen - KONMYECTBO NMPAKTUYECKUX 3aHATUN IO PEIMETY, HAa KOTOPBIX
CTYJIEHT aKTUBHO padoTalr;

[p.ob6wee — obIIEE KONMMUECTBO MPAKTUICCKUX 3aHITHHA MO0 H3y4aeMOMY
IpEIMETY.

MakcumanbHasi OLIEHKa, KOTOPYIO MOKET MOJYYUTh CTYJEHT 3a aKTUBHYIO paboTy Ha
NPaKTUYECKUX 3aHATUSAX paBHa O.

Pe3ynbrarhl TeCTUPOBAHUS OLICHUBAIOTCS JCHCTBUTEILHOM YHUCIOM B MHTEpBaje oT 0

10 4 o dpopmyie:

B Uwucno npaBUIbHBIX OTBETOB .
- O1.Tectup = *4(2)
Bcer o BonpocoB B T €CT €
['neOy.mecmup.- oueHKa 3a TECTUPOBAHUE.
MaxcumanvHas onieHKa, KOTOPYIO CTYACHT MOKET MOJIYYUTh 32 TECTUPOBAHUE paBHA 4.
Oyenka 3a K3aMEH CTaBUTCS 10 15 OanbHO# 1mKane (CM. TaOJIUIY BBIIIIE).
OO6mas oyenka 3HAHUU O KypCY CTPOUTCS IyTEM CYMMHUPOBAHUS YKa3aHHBIX BBIIIE
OLICHOK:
Ouenka = Onenka aktuBHOCTH + O1.tectup + Om.9K3aMeH
BBuny sroro o0miast oneHka mpeacraBiseT coboi aeiicTBurensHoe yucio ot 0 mo 25.
Otanyno - 25- 21 6amnos, xopomo - 20-16 GamnoB, yaoBieTBoputensHo - 15-11 Gamios, He
YIOBIETBOPUTENbHO - MeHbie 11 OammoB. ([lns mepeBoga omenku B 100 OanpHyrO MKy
JIOCTAaTOYHO €€ YMHOXHTH Ha 4).

TecToBbIe 3a1aHUs TSI IPOMEKYTOYHON aTTECTAIMU U TEKYIIETO KOHTPOJISl 3HAHUH CTYJACHTOB
(mna komnereniuit OITK-1, YK-1)
IlepBbiii cemecTp (3a4eT)
1. Marpuna — 310
2.JleficTBHs C MaTpUIIaMHU

2 -1
3.Ecnu matpuna A = 3 5 , To MaTpuia 4 A uMeeT BUL
8§ —1) (2 -4)_(8 -4 8§ —4 33
1) 2) 3) 4)
3 2 3 -8 3 -2 12 8



4. Ecnu MaTpHIsl

to MaTtpunia 34 — 2B umeeT BUJ

‘21 0 (—1 4\ (-7 -4\ (-7 -4 7 4
-6 2 -6 2 -6 2 18 —10| |-18 10

5. Jluist MaTpuibl

-

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

yKa3aTb CyMMY 3JIEMEHTOB, PaclOjOKEHHBIX Ha TOOOYHON AMArOHAIIH.

2 -1 7 0
6.Marpuna A= (3 4 ], Marpuia B=(1 s ] . Torna anemeHT c,, Ui MmatpunblA*B paBen

7. Ilpu ymHOXkeHUU MaTpulpl A Ha Matpully B nomkHO cobmtonarbes ycioBue

1)uucio cTonOLoB MaTpullbl A paBHO YHCIly CTPOK MaTpulsl B

2)4McII0 CTPOK MaTPHUILbl A paBHO YHCIy CTOIOIOB MaTpullsl B

3)uncio cToa010B MaTPHUIbl A paBHO YKCITY CTOJIOIIOB MaTpuLbl B

4)ecnu MaTpHIbl HE KBapaTHbIE, TO OHU JOJDKHBI OBITH OJMHAKOBOTO pa3Mepa
5)BepHBII OTBET OTCYTCTBYET
8.Cucrema JIMHEHHBIX YPABHEHUM - 3TO

9.MeToabl penieHusi CUCTEMbI TUHEMHBIX YpaBHEHUN

L 3x+2y=7
10. PemienneM cuctemMbl ypaBHEHUI: SIBJISIETCS TIapa YUCen
4x -5y =40

a) (0:1) ©) (-1;3) B) (-3;1) 1) (5;-4)
. 1
11.Haiigute TouKy nepecedeHust NpsMbIX:  y=2x—-3,y = Ex +1

12.YcTaHOBUTH COOTBETCTBHE MEXKIY ONPEACTUTENIEM U YUCIIOM 0O, IPU KOTOPOM 3TOT

onpezaenuTensb paseH 0:
34



_3
)-12 2 A 3)-1

13.0npenenurens

14. B ueM 3akiiro4aeTcsi cCriocod pa3ioxKeHHs OMPEIeIUTeNs 0 AIEMEHTaM CTPOKU WITH
cToona

15. Kakue 13 Touek MpUHANNEKAT TMHUK: X~ + y° = 4
a) (0;-2) 6)(0;2) B) (-2;0) ) (2;2)
16.Kak HaliTU TOUKY NTEpECEUCHUS JTUHUN

3x+2y—-2z=0
17.CKOJIbKO pelIeHrui uMeeT cucteMa: <« 2x —y +3z =0

x+y-z=0

18.I1pu pemeHnn cucteMsl 1o npasuiy Kpamepa ucnomns3yrorces GopMyIbl

A,
1)x, :AA2)xl_ :A—’ 3)x,=A-A,4) x,=A,-A 5) x,=AA

1

19. HaiiTu 3Hauenue b, mpu KOTOPOM CHCTEMa COBMECTHA
x+2y+3z=

2x+4y+6z=2
3x+6y+9z=b

OTBeT 3anucaTh IEJIBIM YHCIIOM.

x+2y=2
20. Ilpu pemieHUN CUCTEMBI 3x—4 y= 7 o npasuity Kpamepa
1 2 2 7 1 2
'& = H '&1 = H 2=
3 4 3 4 2 7
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1 2 2 2 1
A= A = A, =
3 4 T -4 - 37
2)
1 2 2 2 1 2
ﬂ.: ,&1: ,&2:
3 3 4 T 4 3 7
1 2 1 2 2 2
A= A = A, =
5 3 4 37 [T -4

21. Ykaxxute BEpHOE COOTBETCTBUE MEXKY PA3TUYHBIMU BUAAMHU YPABHEHUS MIPSAMOU U MX
dbopMoii 3anucH.

OOPMA 3AIINCHU

1y -y1 = k(x-x;) D)dx + By + C=0, 42 + B #03)y =kx + b4y = =N
Xy =X YVam

a) ob1iee ypaBHEHHE NMPSAMON; 0) ypaBHEHHE MPSMOU € YTIOBBIM KO3 (HUIIMEHTOM; B) YypaBHEHHUE
Iy4yKa MPSIMBIX; T) ypaBHEHHUE MPSMOI uepe3 1B€ TOUKH.

22. Heobxoaumoe 1 TOCTaTOYHOE YCIOBUE MAPAIIIETFHOCTH MPSIMBIX C YTIIOBBIMU
koddurmentamu k; u k;:
1) ki+ky=02)ki=k, )k -ko=+14)k; k,=-1

23. Heo0xoauMoe 1 JOCTaTOYHOE YCIOBUE MEPIEHIUKYIIPHOCTH IPSMBIX C YTIOBBIMU
kodurmentamu k; u k:

Dkj =k, Dk +ky=13)k;+k;=—14) k; -k,=-1
24.Y10BbpIM KO(DPHUITUEHTOM TIPSIMON Ha3bIBAETCS yIJIa HaKJIoHa 3TOM mpsiMoid k ocu OX.

25. CocraBbTe ypaBHEHUE TPSIMOIL, TIPOXosieii uepes Touky 4(3; —2) mox yriom 45° k ocu OX
B BUJE y = kx + b. BBegute 3Hauenus ku b: k= , b =

26. CocTaBbTe YpaBHEHHE MPSMOU, Tpoxoasimen dyepe3 Touku M;(3; 1) u M,(5; 4) B Buze

obmiero ypaBHeHwus npsimMoit Ax + By + C = 0. Beeaure 3nauenus 4, B, C:
A=,B=,C=

36



27. BeibepuTe ypaBHEHUE, ONUCHIBAIOIIEE MPAMYI0, H300paKEHHYIO Ha PUCYHKE
V A

/_2 0 X

x Y X,y
D3x+2y+6=02)3y-2x=1 4)—+==15) Z+==1
) y ) 3y )53 7+

28. Cpeau mpsIMbIX YKa)KUTE MEPIEHIUKYIISIPHbIC
D3x—2y+7=02)12x+8y-9=03)6x+4y—-5=04)2x+3y—-6=0

29. Onpenenutpb, kakue Tpu u3 Touek 4 (1; 4); B (-2; 1); C (—1; 7); D (3; 1) nexat Ha onHou
MPAMO

1)A 2)B 3)C 4)D
30.dans! nBe Touku: A(3;-2), B(7;1). Haiitu paccTossHEEe MEXTy TOUKAMH.

31. Ykaxxute BepHOE COOTBETCTBHE MEXAY KPUBBIMHU BTOPOI'O NOPSAKA U X KAaHOHUYECKUMHU
YPaBHEHUSIMH.

x? D

——7= —T3=1, (a#b)
Dat b e ) 1 S —
l)_x2+y2 =R 4)y2=2px ---------------

a) OKPY>KHOCTb, 0) TunepOoa, B) AJLIUIIC, T') mapadoia

32.BoiOpaTh ypaBHEHHE OKPY>KHOCTH, PEICTABICHHON Ha PUCYHKE:

- S
-

5. R=3
R

Dx*+)2=9 2)(x-4)P>+(1-2=93)x+4)>+(y+2)>=9
4 (x-4’-(r-27=9 37

33 Ipunamrexut 1 Touka A(0;1) oxpyxknocTi x° + 3 + 16y —9 =0



a) ma ©0)Her
34. HaiiTi kBazipaT GOJIBIION MONYOCH JIMIICA, 33JaHHOTO ypaBHeHHeM 4x° + y° =16

35. BeiOpatb ypaBHEHUs MapadoJIbl, MPEACTaBICHHON Ha PUCYHKE.
y

) y=2(x+2) 2) y-l=@x+2? 3Pp+1l=(x-2)
Hy+x-2yY=1
36.Bexrop-3TO

= —
37. Hausl Bektopsl @ = (—2; 3; 1) u B = (1; 0; 2). YkaxuTe BepHOE COOTBETCTBHE MEXKIY
onepanrsMu HaJl BEKTOpaMU U UX pE3yJibTaTaMA

1.(-1;3;3)  2.(-3;3;-1) 3.(-4;6;2) 4.(-7;6;-4)
nd + b 2)d — b 3)2d 4)2d— 3b

—%
o
38. CxansapHbIM IPOMU3BEJICHUEM ABYX BEKTOPOB A = (ay, a,, a;) u b = (by, b,, b.) HazpIBaeTCA
—

-
ancio, obosnauennoe A - b u Beranciasemoe mo hopmye:

1y @-b=|b| -Mp;a

2 d-b=|dl- |§| sin(rﬁ;})

3)&-§= Mpg d -Tpzb

4 da-b=|d|- |E| COS (ﬁ)

) d-b= ayb, + a,b, + a,b,

39, Hafigure ckansproe npomsseaerme @ = 21 — 5k u b = T+ 2j— 3k

40. 1aHbl BEKTOPHI a- (1; 3; =2) u b = (=1; m; 4). Tlpu xaxom 3Hauenun unciam @ L b:

m =



41. YupocTure BeIpaKeHUE 2T (31 — 4k — 51)

67— 8k—107 212 3)-10 4 10

42. OyHKIMSA-ITO

43 .Tloctpoiite rpaduxn GyHKmit: y =2x—3; y=x =3x+1;y = Sinx; y = Cosx.
44, OyHKUM y = X’ B OKPECTHOCTH OECKOHEUHOCTH SIBIISIETCS

1) 6eckOHEYHO MaJIO BETUIMHOM

2) 6eckOoHEYHO OOJIBIION BETUYNHOMN

3) HU TeM, HU APYTUM
. sinx
lim

45.3nauenue npegena  *—»0 X paBHO

)0 2)1 3)e 4)

46.3amevaTenbHbIE TPEIEIIbI

I’ 3in
lim L] + —]
47. 3uavenue npegena T 1 paBHO

2

D1 2)w3)e4) e5) 3

48 Ilpenen pyHKIHUH- ITO

0
49.Kak pacKpbITh HEONPEAECIEHHOCTH — U 0

818

50. YcTaHOBUTE COOTBETCTBHE MEXKY QYHKIIUSIMH M UX TPOU3BOTHBIMHU

®Oynknus:l)y=a” 2)y=Ilog, x 3) y=1g3x 4)y = Sin*3x 5)y=L2
X

b)y'=a"Ilna c)y' = e)y'=—i3 k)y' =68in3xCos3x
x

Cos?*3x xlna

IpousBoaunasi: a) y'=3

51.I1pousBoaHast GyHKIIHH - 3TO

39



52. [pousBoanas Gynkimu umeet Bu f'(x) = x” - (x° + 4x + 4)(x — 1) . Torna KoJIM4eCTBO
TOUYEK dKcTpeMyMa QyHKIUU y = f(X) paBHO

)1 2)2 3)3 4)4

53.Heobxoammoe ycioBHe 3KCTpeMyMa (pyHKITUN

54.JlocTaTo4HOE YCIOBHE SKCTpeMyMa (PyHKIIUU

T . .
55. Touka A(Z;Z) 3a/laHa B MOJIPHOM cucTeMe KoopAauHaT. Toraa B IpsAMOYTroJabHON CUCTEME

KOOpAWHAT TOYKAa UMCCT BUM. ..

56. CxeMma uccienoBanus GyHKIIUA Ha SKCTPEMYM

57.Haubonbiee, HaMMEHbIIIee 3HAaUCHUS (PYHKIUS MOXKET IPUHUMATD

1) (2;42) 2)(=/33) 3)(V3;-1)

4)(~2;42)

Kurou TecTa (3a4er B mepBOM ceMecTpe)

o o o @]

| | | —
< o «s S < o < )
8 % 8 %o 8 % 8 7w
8, B = a, B = a, B = , H &
: : 2 = | B3| £ | Bz B | B
/A s B & s £ & s £ & < B
ol (ST ol (ST ol (ST ol a °
Z = Z = Z = Z =

2 2 2 2
3 4 18 2 27 4 39 17
4 5 19 3 28 1-4 40 3
5 -3 29 A,C L1 41 3
6 25 20 2 30 5 44 2

a-2;0-

7 1 21 3rdip-1 31 3,1,2,4 45 2
10 T 22 2 32 2 47 4

8 7
11 - 23 4 33 S

3'°3

1-B,3-
12 1-1.2-2.3-3.4-5 24 Tg 34 4 50 a,5-e,4-
K,2-C
15 a,0,B 25 1;-5 35 2 52 4
1-1,2-
16 - 37 2,3-3,4-
g4

17 1 26 3;-2;-7 38 4 55 2




Brtopoii cemecTp (3K3aMeH)
1.®ynkmus F(x) Ha3piBaeTcs nepBoodpazHoit asa Gpyukmuu f(x) Ha ((a;b), ecou s 100010 X
MPUHAJICIKAUICTO UHTCPBATY BBIIIOJIHACTCA PAaBCHCTBO

D F=(x) 2) F'(x)= f(x) 3 F(x) = '(x) 4) 4F@)+24,/(x)=0

2.MHOXecTBO epBooOpas3HBIX GyHKIMH [ (X) = xcos(x”) paBHO...

2
1)%Sin(x2) +c 2) —%sin(xz) +c 3) %sin(xz) +c 4) 2sin(x?) +c
3.dopMysa HHTETPUPOBAHUS 110 YACTAM

4. IlepBooOpa3Has 11sl HEONPEAEICHHOTO HHTerpanaj—dx

e

5. Kakol uHTerpasn BbIYUCIEH HEBEPHO

2x—5
1)j x5x+7dx In|x* —5x+7]+C 2)] "

4) J- CosSxdx = % SinSx+C

= %tg3x+ C 3)Je_xdx: e +C

6. HeonpeneneHHbI HHTErPAI-3TO
7. MeToabl HHTETPUPOBAHUS
8. YCTaHOBUTH COOTBETCTBUE MEXAY (DYHKITUEH U TIEpBOOOPA3HOI

1) y=2x" a) —Cosx +c
2)y = Sin x b) 2Jx +¢
1 2x°
D
4) y= Cosx e) In(sinx) +c¢
Sinx

5)y =sin2x k)—%cos2x+c

9. I'eomeTpuuecKuii CMBICI OIIPENIEIEHHOIO UHTETpalla

10. ITnomans ¢purypsl, n300pakeHHON Ha pUCYHKE MOXXHO HAWTH o popmyiie

&
I
-J
v

]
o3}

III

b2

3

a) }(Zx - g)dx 0) j (2x — g)dx B) }(g —2x)dx
2 X 0 x 2 X



11. ®opmyna Herotona-Jleitbnura
12. Haiiaure QpyHKIUIO, U1t KOTOPOH MepBOOOpa3Hasi UMEET BUT Rx+c
13. TlogsinTerpanbHas pyHkuus f(x) HeueTHast u f(x) > 0 Ha oTpe3ke [0, a], TO UHTErpai

]i f(x)dx pageH...

1) j f(x)dx  2) j f(x)dx 3)0 4) 2j F(x)dx

14. Kakoe 13 CBOMCTB HEONPEAEIEHHOIO HHTErpaJla HE UMEET MecTa

D[ f)dx=0 2) [ £(x)-g(x)dx = [ f()dx- [ g(x)dx

b c b b a

3| fCo)-dx= [ fEdx+[ f(x)dx 4) [ fx)dx==] f(x)dx
a a c a b

15. ®opmyna nj1st BEIYUCIICHUsI 00bema Tesra BOKpyT ocu Ox

16. O6bem Tena, 00pa3oBaHHOTO BpalieHneM KpuBoil y=f(x) BOokpyr ocu Oy MOKHO BBIYUCITUTH
1o ¢opmyie

b b d d
V= ﬁjyz(x)dx )V = ﬁjy(x)dx V= ﬁjx(y)dy 4V = ﬁsz(y)dy
17. Ilnomans GpUrypel, OrpaHUYCHHON JTUHUSMHA

18. ®opmyna Herorona-JIeiiOHuIa uMeeT BU

D[ f(x)dx = F(b)=F(a) 2) [ f(x)dx=F(a)=F(b) 3) [ f(x)dx=f(b)- f(a)

4) [ f()dx = f(a)- £ (b)

19. HecoOCTBEHHBI HHTETPAII-ITO

20 . UaTerpan j dx paBeH
L x/In x
1)1 2) 3)0,5 4)2
21. 3anummure GopMyny AT BBIYUCICHUS JJIMHBI IYyTH
22.
l)"

42

Ha pucynke npuBeieHO reoMeTpruaeckoe N300pakeHne KOMITJICKCHOTO YUCIIa. 3alnucaTh
anredpanveckyro Gopmy ducia



23. Haiitu 3naueHue Boipaxenus (7 +i)(2 —1)
1) 13451 2) 15+5 3)13-51 4) 15-5i
24. 3anummuTe paBeHcTBa 1) i = 2)i* = 3)i’ =

25. Ilycts z =1+1i. U3BecTHO, UTO |z| =2, argz = % ,Torna (1+i)* pasHo ...

) 2J2 2) 4 3)-2J2 4) 4

26. Pacrionoxure KOMIUIEKCHBIE YUCIIA B MOPSAIKE BO3PACTAHUS UX MOIYJEH

1) =2i 2)=-2+i3) 4-3i 4) i
27. uddepennmanpbHoe ypaBHCHHE — 3TO
28 . Lenb cocraBieHus u pemeHus 1udepeHnaaIbHOro ypaBHEHUS

29 . IMopsanok muddepenimansaoro ypasaerns 4" + y = 5x° pasen. ..

2 2)6 3)5 44

30. Ilopsnox nquddepeHnnanbHOro ypaBHEHUS COOTBETCTBYET

31 . YcranoBuTe cOOTBETCTBUE MEX Y MU hepeHIINalIbHBIMI YPABHEHUSIMH U UX
XapaKTepUCTUUYECKUMH YPAaBHEHUSIMH. . .

D.2y" =y "+ =0 2). 2" =y "+ +3y'=03). 2y" =y " +y+y=0
BapI/IaHTBI OTBETOB

a)2k* =k +k+1=00)2k —k> +k+1=0B)2k* - k> +k* +k=0
N2k’ —k>+k=0m)2k* -k’ +k*>=0

32 . Buas! nuddepeHmanbHbIX ypaBHEHUN IEPBOTO MOPSIKa

33. Oo6mee pemenue nudepeHInanbHOr0 ypaBHEHUS IEPBOTO MOPSIKA - ITO
byHKIIUS

34. Jlano nuddepeHnmaibHOe ypaBHEHHE )" = 3x? HaifauTe ero obmee peuienue
1
y=6x+C,C, 2) y =Zx4 +Cx+C, 3) y=x"+C,x+C, 4) y=x"+C,x* +C,

35. lano ypaBuenue y"—2y'+ y = Cosx . YacTHOE penieHue JaHHOTO YpaBHEHHS HEOOXOAUMO
WCKaTh B BHIC

1) y,, =ASinx+BCosx 2) y,, =e"(ASinx+ BCosx) 3) y,, = ACosx 4) y,, = Ax’Cosx
36. Pemenue nuddepennmanbHoro ypapaenus: y" —2y'—8y = 0, ynoBieTBopsIomiee
yeaosusm y(0)=1, »'(0) =0  wumeer BU:

1.2 4 2 .
l)y—ge +§e 2) y—ge
37. duddepeHunanbubie ypaBHEHUsI BTOPOTO MOPSIIKA
38. Cpenu npobeit ykaKuTe MpaBUIIbHBIC

+§e4" 3) y=§e“ 4) y=8e2x+e4x

3 2
1 X ) 2x° =5x+1 3)x+10 4 x+1
x-2 3xt —x? +x x-20 2x° -3
1)1u3 2)2u4 3)In2 4)3nu4

39. IuddepennunanpHoe ypaBHEHUE NIEPBOTo MOpsiaka Buga: ¥’ +468(x)y = g(x) Ha3bIBaeTCs
1) oxHOPOIHBIM 2) IMHEeWHBIM 3) ¢ pa3AeNAIOIIMMUCS MMEPEMEHHBIMU 4) B MOJHBIX
nuddepenmnmanax



40. Mepa m10CKOro MHOXECTBA, H300payKEHHOT0 Ha PUCYHKE paBHA

)27 2) 4x 3) 87 4) 167

41. Pasnocteio C=A\B MHOXecTB A4 = {1,2,3,5,7} u B= {3,5,7,9,10} SIBJISIETCSI MHOKECTBO

HC={1,2} 2) C=1{3,57}3) C=1{1,2,3,57,9,10}4) C ={9,10}

42. 3ajaya OTbICKaHUS pelieHus AU epeHINaIbHOTO YPaBHEHUS 110 331aHHBIM HaualbHbIM
YCIIOBUSM Ha3bIBAETCS:

1) mpaBunom Jlonutans 2) meronom Jlarpanxka 3) 3amaueit Kommu 3) moxcranoBkoit Ditnepa
43. Tlpumepsl 3a1a4, I71e UCNONIB3YIOT TG depeHnalIbHbIe YPABHEHUS

44. OO6nactb onpeneneHus PyHKIHUU 2-X IEPEMEHHBIX — 3TO

45. YactHas npousBoaHas z' = oT GyHKIMH z = 2x° + 3xy

46. HeoOxoaumoe ycioBHe IKCTpeMyMa (pYHKIUHU 2-X IEPEMEHHbIX
47. JlocTaTOYHOE yCIOBHE IKCTpEMyMa (PYHKIHUHU 2-X IEPEMEHHBIX
48. Ilnomans GUrypsl MOXKHO HAMTH C TOMOIIIBIO JBOWHOTO HHTErpaja

v A I
i y=2x
e
1
=
- Kz
0 4 %
16
4 2
1)jdyjdx
0 2x
16
4 2
2)jdyjdx
2 2x
4 2x
3) |dx|dy
]
16 44



49. C noMoIlBIO ,Z[BOf/iHOl"O MHTErpajga MOXKHO BEIYMCIUTh

Vx+ \/_
JIpoOu HeoOXoarMMa T0ICTaHOBKA

Dx=t’ 2)x’=t 3)x=t*> 4)x=t°
51. ®opmyna 1BOWHOIO HHTETpala

50. B uHrerpaie I IUIS TIPUBEICHUS MOJBIHTEIPaIbHOW (PYHKIMU K pallMOHAIbHOMN

52. BBIYHCIIUTD J In xdx
1) xInx+x+C  2) xIlnx-x+C 3) 1/x+C 4) x*1/x+C

T
53. JInst BBIYMCIIEHUS MHTETpaia j
0

COS X

sinxdx  1enecooOpasHO cienaTh NOJCTAHOBKY
cosx=t. [Ipu 3TOM Tpeessl HOBOro HHTErpaia OyayT
1)a=1,b=-1 2)a=0,b=1 3)a=-1,b=1 4)a=1,b=0

1 1-x
54. OGnacTbi0 MHTErPUPOBAHMSI UHTErpaia .[ dx .[ f(x;y)dy sBnsercs
0 0
1) IpsSAMOYTOJIbHUK
2) OKpYXHOCTh
3) TpeyroJbHHUK
4) xBazpat

1 3
[TocTpoiiTe 06J1aCTh HHTETPUPOBAHUS jdy I f(x;y)dx
0

2x+5 o
55. Paznoxenue apoou —————— Ha IPOCTEHILINE UMEET BUA!
(x”+8)(x+1)
1 3A N B 2) 3A +Bx+C
x+8 x+1 x  +8 x+1
3) A)3c+B+ C 4) A N 2Bx+C N D
x’+8 x+1 x +2 x —-2x+4 x+1

56. ®opMyIia HHTErPUPOBAHUS IO YACTSIM UMEET BU!

jUdV:UV+deU 2) fUdV:UV+jUdV 3) jUdV:UV—deU 4)
[vdv =vy + [udr

57. Psan — 510
58. Haiitu Tpu nepBbIX WieHa psijaa Z 1
n=l1 -
1; 0,5 0,25
2)1; 1/3; 1/5

3) 1/3; 1/5; 1/7
4)0,5; 0,25; 0.125
59. HeoOXoauMBbIH MPU3HAK CXOJIUMOCTH 3HAKOIOIOXKHUTEIBHOTO Psijia

45



/4

2
60. OnpenesnieHHBIN UHTErpAT jCostdx paBeH

4

10,5 2)0,5 3)0 4)-1 5)1

61. Ilnomans Gpurypa Mo>kHO BBIYUCIUTD C TIOMOIIIBIO HHTETpaja;

1)_1[(2—x)dx 2) j(2—x)dy S)j((Z—x)—x)dx 4) j(x—(Z—x))dx

©
62. Psn Buna Z U, ,rae U, -ujeHbl YUCIOBOM MOCIE10BATEIbHOCTH HAa3bIBACTCS
n=l1
1) ynuciaoBBIM
2) CTETICHHBIM
3) psinom Dypoe
4) psimom Jlopana

63. O6wmum pemenuem auddepenmanbHoro ypapuenus y' + y =1 sBisercs QyHKIHS:
1)y=Ce*+1 2) y=Ce™+1 3) y=Ce™ +14) y=Ce™ +1
PaznoxuTh B psa Makiiopena gpynkmmio Y sin x

64. Psan Z La CXOJUTCS IIPU YCIIOBUU
n=1 P
Dano
2)adl
Nonanl
4) a=1
65. Hanucate popmyiny n-ro unena psga 1+1/4+1/9+1/16+......
1) 1/n!
2) 1/n?
3) 1/2n-1
4) 1/(n-1)*
66. ®opmyina psaa MakiiopeHa
67. Psn @ypre
68. CKOJIBKO TPEX3HAUHBIX YHCET MOXKHO COCTaBUTh U3 KapTouek ¢ nudppamu: 0; 2; 5; 7 ?

1)24 y

2) 12



3) 16
4) 20

69. CkoJIbKO OYKBOCOYETAHHMH Pa3IMYHBIX MOXKHO COCTaBUTD MEPECTAHOBKON KapTOYEK CO
cnenyromumu OykBamu: K, O, JI, O, K, O, JI, b, 4, U, K?

. n!
Hcnonw3yiite popmyny: P, = —————
n'!n,nl. n,!

1) 554400
2) 1108300
3) 277200
4) 10840
70. @opmyiia KJIaCCUYECKON BEPOSATHOCTH

71. HaliTu BepOsSITHOCTh TOTO, YTO MIPU OPOCAaHUU JABYX UTPATBHBIX KOCTEH B CYMME BBIITAJIET
IIATHh OYKOB.

1) é
z)%
3)%
4)%

72. B ypHe 4 cuHux u 7 KpacHbIX mapoB. 13 ypHbBI Haynady OIMH 3a APYrMM HU3BIIEKAIOT JBa
mapa, He Bo3Bpaias ux oopatHo. HailTu BEpOATHOCTH TOTO, UTO

CHayvaJsia Oy/ieT U3BJICUE€H CUHHM IIap, a 3aTeM — KPaCHBIH.
14
1)—
55

11
2)—
)28

7
4)—
) 11
73. HaiiT BeposiTHOCTB TOTO, 4TO 1pH 10 OGpockax MOHETHI, Op&N BhIMAAET 3 pasa.
1 120
1024
2)1,2

3)0,24
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4)0,9
74. MaremaTuueckoe OXuJaHue ciaydahHol BenumuuHbl X 0,5; gucmepcust ciaydailHOM
BEIMYUHBl X 5. Hailtu wmarematuyeckoe OXUJAHUE U JUCIEPCHIO  CIy4aillHOMU
BEIUYUHEI 2 X —3.
DMQRX-3)=-2; DX -3)=202) )YMR2X-3)=2; D(2X -3)=20
HDHMRX-3)=3; DRX-3)=104) 1)M2X -3)=-5; D2X-3)=6

75./IBe He3aBHUCHMBbIE AUCKPETHBIE CiIy4yallHble BEIMYMHBI X M Y 3aJaHbl 3aKOHAMHU
pacupenenenus. Halitu Maremarndeckoe OXXUAAHUE U JUCIEPCUIO IS CIIY4aliHOW BEJIMYUHBI
Z=2X-7Y.

X -5 2 3 4
P 0,4 0,3 0,1 0,2
Y 1 4
P 0,2 0,8

76. Yka3aTb COOTBETCTBHE MeXAy GOpMyJiaMid paBHOMEPHOTO pacrpeaeneHus

0,(x < x;) (1
F)=l—— (< x<x,)
10,(x > x,)
+x X 2|x 2 2 (2)
X 1 X X, —X X, +x
M., = | xf(x)dx = ax = Z | == -
—.E: f( } -:[ 2T X I: -x, 2 . 2[1: — X } 2
* .-: 2 ]. . -'\3
Dﬁ = jt—ﬂ{"ﬁ,_:‘fﬁ-_ = — _‘]fﬁ'_ = 1__ r '_‘L:‘fﬁ'_ =
Y2 TN X = [I:_'Ll
B x-_: + X, X, +x:: B [:x: + X, l’ B x._: -2x,%, + x:: ~ [1—,_ - x, ]- (3)
3 4 12 12

0, = — -

NG



Jlucniepcus ....; INIOTHOCTb BEPOSITHOCTH. ...; CpEIHEE KBAAPATUYHOE OTKIOHEHHE. . .;
MaTeMaTH4ecKoe OXKHIAHHUE. . ...
Kittou Tecta (9K3aMeH BTOpPOM ceMecTp)

. ° < ° . ° . °
Q (] Q Q
§ 2 =5 a § 25 a § 2 =5 a § 25 a
2 . . . £

= = = =
1 2 20 4 39 2 58 2
2 2 21 - 40 4 59 -
3 - 22 4—4i 41 1 60 1

3

4 2\/;_ 23 4 42 3 61 3
5 3 24 - 43 - 62 1
6 - 25 4 44 - 63 2
7 - 26 3214 45 - 64 2
8 dabek 27 - 46 - 65 2
9 - 28 - 47 - 66
10 a 29 1 48 3 67 -
11 - 30 - 49 - 68 2

1 2-B,1-1,3-
12 3\/x_2 31 4 50 4 69 1
13 3 32 - 51 - 70 -
14 2 33 - 52 1 71 1
15 - 34 2 53 1 72 1
16 4 35 1 54 3 73 1
17 - 36 2 55 4 74 1
18 1 37 - 56 3 75 24.4;131,4
19 - 38 2 57 - 76 3,142

KpuTtepun oleHKH TeCTOBBIX 3aJaHUI
IIprmep olleHKH TECTOBBIX 3aJaHUI MOKET ONpeaeasiThes Mo opmylie:

Yucno npasuibHbix Omeenos .
= OIL.TECTH ========= === === oo e *4(3)

Bcero BOIIPOCOB B T €CTC

I'neOy.mecmup,- ouenka 3a TectupoBanue. OIEHKa 3a TECT UCMONIb3YETCs KaK COCTaBHAs
oOwieil o1eHKH 3a Kypc, Kak yKa3aHo B mpumepe m.3.1.
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