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Penienzent
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Pabouas nporpaMma AUCHUATUIMHBI

MaTteMaTHKA

paspaboTaHa B COOTBETCTBUU C (enepaibHBIM IOCYIapCTBEHHBIM 00pa3oBaTeib-
HBIM CTAHAAPTOM BBICIIEro oOpazoBaHus — OakajaBpuar MO HAIPaBJIEHHUIO MTOArO-
toBkH 35.03.06 ArpourskeHepust yTBep)kIeHHBIM IIprka3zom Munucrepcrsa 00-
pasoBanus U Hayku Poccuiickoit ®@enepanuu ot 23 aBrycra 2017 roga Ne 813.
CocraBiieHa Ha OCHOBaHMM y4eOHBIX 11aHoB 2022 roaa Habopa:

HarpasieHus moarotToBku 35.03.06 Arpourkenepus, npoduiib TeXHUIECKUE CH-

CTeMBbI B arpoOu3Hece, YTBep)KIEHHbIX YYEHBIM COBETOM YHHBepcuTera oOT 11
mas 2022 nporokon Ne 10

PaGouast mporpamma omoOpeHa Ha 3acefaHuu kadenpbl TexHWYECKUX CHUCTEM B
arpobusHece, NMpUpoOAO0OYCTPOMCTBE U AOPOKHOM cTpouTensbcTBe [IpoToxon Ne

10a ot 11 mas 2022 .

(

3aBenyromuii kadenpoi ) 9, _’Z-’/ " K.3.H., JIOLEHT ['puap A.M.



1. HEJIX OCBOEHUSA JTUCHUIIJIMHBI

1.1. OBnageHue MaTeMaTUYECKUM anmnapaToM AUCUUIUIMHBI 171 PEIICHUS 3a1a4
KOHEYHOW CTPYKTYPHl MPEAMETHOW OO0JacTH CHENHUATUCTa; H3YYUTh METOJMKU COCTaBIICHUS
MaTeMAaTHYECKUX MoJieleld 0OBEKTOB M MPOIECCOB KOHEYHOU CTPYKTYPHI C MO3HUIMNA CHCTEMHOTO

noaxoaa; U3yduTb MCTOABI ITIOMCKAa U OLICHKH pemeHHﬁ C IIPUBJICUCHUECM MAaTEMATUYCCKHUX MOI[CJ'IGﬁ.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

BJIOK OIIOII BO:51.0.09

2.1 TpeGoBaHusI K TPEABAPUTEILHON MTOATOTOBKE 00YJarOIErocs:

Bnanenne MmaTeMaTuueckon MOAroTOBKON B 00beMe cpeHeo0pa3oBaTeIbHON MTPOTrPaMMBl,

BKJTIOYAIOLIEH MOHATHS apu(METUKH, aJIreOpbl U Haval aHAJIN3a, TeOMETPUH (TTTAHUMETPUU U

CTEPEOMETPHUN).

2.2 JINCIUTUIMHBI U IPAKTUKH, JIJI1 KOTOPBIX OCBOCHHE JTAHHOW AMCIUILUTMHBI (MOIYIIs1) HEOOXO0IMMO

KaK MPEIIeCTBYIONICE:

CrnenunanbHble AUCLUIIIMHBI HAIIPABIEHUS TIOJTOTOBKHU.
3.JIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCIUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBbTATAMU OCBOEHUA
OBPA30OBATEJIbHOI ITPOI'PAMMBI.

HOCTI/DKGHI/IH ITaHUPYCMBIX PE3YJIbTATOB OGy‘ICHI/IH, COOTHCCCHHBIX C 06H_[I/IMI/I oeasaMHu U

3amayamu OITOII, sBasgeTcs 1eNbI0 OCBOSHUS JUCIHAIIINHEIL.

OcBoeHre TUCITUTIIIMHBI HAMPaBIIeHO Ha (OPMHUPOBAHUE CICAYIOMNUX KOMITCTCHITHH:

Komnerenius
(K01 ¥ HANMEHOBAHMUE)

MHIUKaTOPBI MOCTIKEHUS 1

KOMIIETCHLINI
(KoJ1 ¥ HANMEHOBAHMUE)

Pe3ynbrater 00ydeHus

yHI/IBepCS.J'IBHBIe KOMIICTCHIIMHN

YK-1. CrtocoGeH OCyIIECTBISTh
TIOWCK, KPUTHYECKHI aHAH3 U
cuHTe3 HH(OPMALIUU, TIPUMCHSIT
CHCTEMHBIH MOJIXOJT ISl pELICHUS
MOCTABIICHHBIX 33124

YK 1.1. Ananusupyer 3amady,
BBIZIEISA €€ Oa30BBIE
COCTaBJISIONINE, OCYIIECTBIIACT
JIEKOMITO3HIIMIO 3a1a4M;

3narb: ba3oBble cocTaBisroIIne
3ajauu
YMmers: AHanu3upoBaTh 0a30BBIE

COCTaBJIAIOIIUC.

aHaMM3upyeT HHGOPMAITHIO,
HEOOXOIUMYIO JUTSL PEIICHUS
MOCTaBJICHHOM 3aJa4H,

Baanerb: Meromamu  BeIOOpa
ONTUMAJTBHBIX PEIICHHIA.
YK 1.2. HaxomuT u KpUTHIECKH 3HaTh: Marematnueckue

(OpMYIIBI M 3aKOHBI JIJISI PEIICHHUS
npodeccCuoHaIbHOM 3a7a4u.
¥YMmerb: Haxoauts HEOOXOAMMYIO
HH(pOPMAITHIO JUTSI PETIICHIS
MOCTaBJICHHOH 3aj1a4u.

Baaners: Heobxoaumoit
nH(popMaIei.




VYK 1.3. PaccmatpuBaet u
npeiaraeT BO3MOXKHEIE
BapUaHTHI PENICHUS 3a1a4H,
OLICHUBAS UX IOCTOMHCTBA
HE/IOCTaTKY;

YK 14. OrpenernsieT v OrieHABAcT
TIOCTIEZICTBYSI BOBMOYKHBIX PEILICHHIA

3a7iaan.

3natrb: CuCTEMHBIM TOAXOJ UIsl pEUICHUs
3aJIayH.

Ymerb: O1ieHHBATh JOCTOMHCTBA U
HEJIOCTATKHU Pa3IMdHbIX BAPHAHTOB PEIICHUS
3aJIayH.

Baagern: BceBo3MOXHBIMU
peIeHus 3aa9H.

BapuaHTaMn

3natb: BceBo3MOXHBIE MOCHEACTBUS MpU
pelIeHny 3a1a4u.

YmMmerb: [IpoBOIUTE OLIEHKY MOJTYYEHHOTO
pe3ynbTaTa

Baaners: MeTtoiamu onpeieieHus
MOCJEICTBUNA BO3MOXHBIX PEIICHUMN.

Oo6menpodeccoHaIbHbIE KOMICTEHIIUN

OIIK-1. CrmocobeH pemiats
TUTIOBBIC 331341
npodecCHoHaTBEHOM
JIeSITeTbHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX U
o0menpodeccnoHaTbHBIX
JUCIIUILIUH ¢ TPUMECHEHHUEM
HHGOPMAIHOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH

OIIK-1.1. demoHCTpHpYET
3HAaHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHX,
€CTECTBCHHOHAYYHBIX U
o0menpodeccnoHaTbHBIX
JUCIUTUTAH, HEOOXOTUMBIX
JUTSL PEIIICHUS] TUTIOBBIX 3aJ1a4
B 00JIACTH arpOUHKECHEPHH.

3HaTh: OCHOBHBIEC 3aKOHBI MATEMAaTHICCKHUX
Y €CTECTBEHHBIX HAYK, HEOOXOIUMBIX JIJIS
PEIICHUS TUIOBBIX 337134 MpodecCHOHaTbLHOM
JEATETHLHOCTH

YmeTh: AHaTU3UPOBATH OCHOBHEIC 3aKOHBI
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAYK
Baanerb: CriocoOHOCTHIO IEMOHCTPALTHH
3HAHUHA OCHOBHBIX 3aKOHOB MAaT€MAaTHUYCCKUX
Y €CTECTBEHHBIX HAYK HEOOXOMMBIX IS
PEIICHUs TUIOBBIX 337134 MpodecCHOHaTbLHOM
JIEATETbHOCTH.

Jranbl GOpMHUPOBAHUA KOMIIETEHUMH B NMpoLecce 0CBOCHUNA 00pa30BaTe/IbHOIl MPOrpaMMBbl: B
COOTBETCTBHUH C y4eOHBIM IUIAHOM U TUITAHUPYEMBbIMHU pe3ynbraTamu ocBoeHust OITOIL.

4. PacnipenesieHue 4acoB JUCHMILUIMHBI 0 ceMecTpaM (ouHast opma)

o 16 2 18 3 16 4 |18 5 18 6 18 7 18 8 12 Uroro

Bupsanatul  \GE—T5rm— v g VT POANT PR VO PR O PO o [Pia o [Pravi PII.T
Jexun 32 32 36 36 68 68
JTaGopaTopHbIe
[IpakTuyeckue |32 32 36 36 68 68
KCP >k kb n n
KoHcynbTauua
nepep,
DK3amMeHOM
Mpuem 3K3ameHa 0,25 0,25 0,25 (02,5
3aver 0,15 10,15 0,15 0,15




KoHTaKTHas 66,15 (66,15 [75,25 75,25 1414 [141,4
pabota
obyyatowmxca ¢
npenogasartenem
(ayamTopHas)
Cam.pabota 113,8 [113,8 1160 [160 273,85 273,85
KonTtposs 16,75 116,75 16,75 116,75
MToro 180 [180 252 252 432 432
Pacnpenesienne 4acoB AMCHMILIMHBI IO KypcaM (3ao4Has (popma)
Bun 3ansaruit 1/1 1/1 1/2 3 Nroro
VII | PO | vO | PO | vO | PO | VI Pl | YIO | POA | yO | PIA
Jleximn 2 2 2 2 4 4 8 8
JIabopaTopHbIE
[pakTHyeckue 2 2 4 4 6 6 12 12
3auer 0,15 | 0,15 0,15 | 0,15
[Koncynbranus | | 1 |
nepe 9K3aMeHOM
[Tpuem sx3aMena 0,25 | 0,25 0,25 | 0,25
KonTaktHas paborta
o0yuarommxcs 4 4 |615]6,15|11,25]11,25 21,4 | 214
C mperoaaBareneMm
(ayauropHas)
Cam. pabora 68 68 100 | 100 | 234 | 234 402 | 402
KonTpons 1,85 | 1,85 | 6,75 | 6,75 8,6 8,6
Toro 72 72 108 | 108 | 252 | 252 432 | 432
CTPYKTYPA U COJEP)KAHUE JJUCIUAILINHDI (ounas dopma)
Kopg HaunMeHoBaHMe pa3iesioB U TeM /BUJ 3aHATHS/ Ceme | Yaco | Unauka
3aHATHA cTp / B TOPBI
Kype JOCTHIKE
Pa3ngen 1. OcHOBHBIE ITANBI CTAHOBJIEHHSI MATEMATHKHA 1
ee CTPYKTYP
1.1 OCHOBHBIE MaTEeMaTHYECKHUE MOHSITHSL. 1 4 YK-1
OCHOBHBIE BUABI M Y€PTH MAaTEMATHIECKOTO MBIIIIICHUS.
MHoXxecTBa 1 JOTHYSCKHE onepanuy Haj HuMu./JIek/ OIIK-1
1.2 [ToBTOpEeHNEe METONOB pEIICHNUH anreOpamdecKux H 1 2 YVK-1
TpaHCICHIEHTHBIX ypaBHeHUH. /TIp./
OIIK-1
1.3 CamocrosrtenbHas padora. /Cp/ 1 26 YVK-1
OIIK-1
Pa3gen 2. DieMeHTHI JIMHEITHOI ajared0psl 1
aHAJHUTHYECKOH reoMeTpuu
2.1 Matpuupl. Onpeaenutenu. CUCTEMbl TUHEHHBIX 1 4 YK-1
ypaBHeHui./JIex/
OIIK-1
2.2 Matpuusl. Onpeaenutenu. CucTeMbl TMHEHHBIX YPaBHEHUH. 1 4 YK-1
Mp./
OIIK-1




23 Bexkrops! u nefictBus Han HumH /JIex/ 4 VK-1
OIIK-1
2.4 BexTopsl. EnvHUYHBIE BEKTOPBI, Pa3JI0KEHUE BEKTOPA IO 4 YVK-1
OpTOTOHAIBHOMY 0a3uCy. Y CIOBUE MapauIeTbHOCTH 1
NEPIEHMKYISPHOCTH BEKTOPOB. /TIp./ OIIK-1
2.5 JInHMA Ha MIOCKOCTU. Y paBHEHHE MPSIMOIl Ha MIOCKOCTH. 4 YK-1
Jlunuu BTOpOTO Nopsaxa /Jlex/
OIIK-1
2.6 JIuanu epBoro u BToporo nopsiaka. /Ilp./ 2 YK-1
OIIK-1
2.7 ITnockocts. [Ipssmas B mpoctpanctse /Jlek/ 2 YK-1
OIIK-1
2.8 [TocTpoeHue MIOCKOCTH O YPAaBHEHUIO, B3AUMHOE 2 YK-1
pacrosioxeHue miockocTel. [Ipsimas 1 mIockocTh B
MPOCTPAHCTBE. 3a/Ia4¥ Ha BRIYHCIICHUE PACCTOSIHUS MEKIY OIlIK-1
IUTOCKOCTSIMH, TIPSIMOH U TtockocThio. /I1p./
2.9 Martpuust. Onpenenureny. CHCTEMbI THHEHHBIX YpaBHEHHHA 39 YVK-1
BexkTopsl 1 aeiicTBus HaJ HUMH. JIMHUS HA TUIOCKOCTH.
ITnockocts. [psimast B mpoctparcTse /Cp/ OIIK-1
Pasnen 3. MaremaTu4eckuii anaaus
3.1 Oyukmus. [Ipenen nepemennoi, npenen Gyukmwm. TeopeMsr o 4 YK-1
npenenax. [lepBolit u BTopoi 3amedaTesbHbINA MPeesIbl
BbeckoneuHo Manbie 1 OeckoHEeUHO Ooubinue QyHKIUH. TOUKH OIIK-1
pa3psiBa pyHKIMH. TeopeMbl 0 HEMPEPHIBHOCTH (PYHKIINH
32 Brraucnenue npeaenos. /Ip./ 4 YK-1
OIIK-1
33 [IpousBonnas pyukimu. Tabnuiia MPON3BOAHBIX. 4 VK-1
I'eoMeTpryuecknii 1 MEXaHUIECKUH CMBICI TPOU3BOIHOM/ JIek/
OIIK-1
3.4 Brraucnenue npou3BOAHBIX TpocTedmmx GyHkiuid./I1p./ 4 YK-1
OIIK-1
35 [IpousBozHbIe BEICIIMX HOPSAAKOB. [Ipon3BoAHAS CIOXKHON 4 YVK-1
¢yuakuuu. [IponsBoaHas QyHKIUH, 3aJaHHBIX HESBHO,
napamerpuuecku. Jlorapupmuueckoe auddepeHuuposanue OIIK-1
[punoxeHue MPOU3BOAHON LIS PEIICHUS TEOMETPUICCKHUX,
MexaHuueckux 3agad. @opmynst Telnopa u Makiaopena
Touku sxcTpemMyma ¢pyHKIHN. IHTEpBaIsl MOHOTOHHOCTH.
Toukn nepernda U HHTEPBAIIBI BBIITYKIOCTH BOTHYTOCTH. /JIek/
3.6 Brruncnenue nponssoaHsIx. /I1p./ 4 VK-1
OIIK-1
3.7 HUccrenoBanne pyHKIMK MeToAaMu Tu( GEepeHITHATHLHOTO 4 VK-1
ncuucienus. /Tp./
OIIK-1
3.8 Oyukmus. [Ipenen pynkunu. [IponzBoaHas QyHKINN U ee 40 YVK-1
MIPIIIO’KEHHE K perreHuio 3amad. /Cp./
OIIK-1
3.9 Kommnekcusie uncna/Jlex/ (mpe3eHTaus) 2 YK-1
OIIK-1
3.10 Komrnekcusle yncna u neiictus Haa Humu./IIp./ 2 VK-1

OIIK-1




3.11 PacueTrHo-Tpaduueckas padora mo reme «KoMriekcHbIe 8,85 YVK-1
gucna»./Cp./
OIIK-1
3auer 0,15
Pa3gen 4. UnTerpupoBanue
4.1 [TepBooOpasnas. Heonpenenenuslit uarerpain. Tabmuma u 2 YVK-1
CBOICTBa HeoIpeeJIeHHOTro nHTerpana. /Jlex/
OIIK-1
4.2 Heonpenenennslii nurerpai. [Ipocreiiiee nHTErpupoOBaHue. 2 YVK-1
Mp./
OIIK-1
43 Merto/p! HHTETpUPOBaHUs(3aMeHa IIEPEMEHHOM, 10 YacTsM, 2 YK-1
WHTETPUPOBAHIE TPUTOHOMETPUICCKUX (PYHKITHIA,
HMHTETPUPOBAHUE PALIMOHAIBHBIX U UPPALMOHAIbHBIX OIIK-1
BeIpakeHuit) /JIex/
4.4 Mertonsl uaTerpupoBanus/I1p./ 2 YK-1
OIIK-1
4.5 CamocrositenpHas pabora 1o Teme «HeomnpenemeHHbIi 24 YVK-1
unTterpaim/Cp/
OIIK-1
4.6 OrnpeneneHHbIH HHTETpAI. 3a1a91, TPUBOISIINAE K TOHITHIO 2 VK-1
OTIpeJIeTICHHOTO HHTEerpalia. Beraucienue onpeneneHHoro
unrerpana. ®opmyna Herorona-Jleitbauma. MeTomas OIIK-1
WHTETPUPOBAHUS B OTpeieieHHOM HHTerpae. /Jlex/
4.7 Brruncienue onpexnenenHoro uurerpana. /Ilp./ 2 VK-1
OIIK-1
4.8 [Ipunoxxenne onpeneneHHoro uurerpana. Haxoxaenue 2 YVK-1
IUIOIaAe M 00BEMOB TEI BpaIICHHUS.
OIIK-1
(B IeKapTOBBIX KOOPAWHATAX, MOJSPHBIX U 33JJAHHBIX
napamerpuyecku) /Jlex/
4.9 Brrancnenue miomanei Gpuryp, orpaHIUEHHBIX 33 1aHHBIMA 2 YVK-1
JTUHUSAMU Berancienne 06beMoB Ten BpamieHus. /I1p./
OIIK-1
4.10 Beruncnenue quH Ayr, KOOPIUHAT LEHTPA TSHKECTH, 2 VK-1
MOMEHTa MHepIHHu. Beruuciaenue paboTbl, KOOPAMHAT IIEHTPa
TSDKECTH, MOMeHTA uHepmu. /Tp./ OIIK-1
4.11 PacuerHo-rpaduueckas padbora no reme «OnpeneseHHbINA 26 YK-1
UHTETPaI»
OIIK-1
Pazpnen 5. Iluddepenunanbrubie ypaBHeHUS
5.1 JuddepeHunanbupie ypaBHEHHS TIEPBOTO 2 YK-1
nopska(MpocTeinme, ¢ pa3aesIoIIUMACS TEPEMEHHBIMH )
/JTex/ OIIK-1
5.2 Pemenne npocreiimux auddepeHnnaibHbx ypasHenui /I1p./ 2 YK-1
OIIK-1
5.4 JuddepeHunanbuple ypaBHEHHSI BTOPOTO HOPSAKA 2 YK-1
,omHopoaubie. HeomHopoausie nuddepeHmanpHbIe
ypaBHEHUs BTOPOro nopsaxa /Jlex/ OIlIK-1




5.5 Pemenne muddepeHnnaIbHbIX ypaBHEHUH BTOPOTO 4 VK-1
nopsika/Ilp./
OIIK-1
5.6 C.p. 20 YK-1
OIIK-1
Pa3gen 6. @yHKnus MHOTHX IepeMeHHBIX
6.1 [Nonsarue QpyHKIINHI HECKOTBKUX NepeMeHHBIX. O0IacTh 4 YVK-1
omnpeneneHus. YacTHple Mpon3BoAHbIE QYHKINH 2-X
nepeMeHHbIX. [Ipon3BOIHBIE BBHICIIUX MOPSAKOB. OIIK-1
Juddepenunan Gynxumn. /Jlex/
6.2 OO6nacThb onpeneneHus U YacTHBIE IPON3BOAHBIC (HYHKIUU 2-X 2 YVK-1
nepemeHHbIX /[1p./
OIIK-1
6.3 [punoxenne auddepenmana GyHKINH 1T TPUOTIHKEHHBIX 2 VK-1
BBIYHCIICHUH. DKCTpeMyM QyHKINH 2-niepeMeHHBIX. [ paguenT
¢byHKIMK 2-X IepeMeHHBbIX. /JIex/ OIIK-1
6.4 JkeTpeMyM QYHKINH 2-X IEPEMEHHBIX, HAXO0XKICHHIE 2 YVK-1
HanOOJIBIIEro HauMEHbBIIEeTO 3HaYeHN! PYHKINK B 33/IaHHOM
obmactu /TIp/ OIIK-1
6.5 PacuerHo-rpaduueckas padora no reme «DyHKIMSI MHOTHX 24 YK-1
nepeMeHHbIX» /Cp/
OIIK-1
Pa3gen 7. KpaTHble HHTErpaibl
7.1 JIBoltHOM MHTETpal, ero cBoicTBa. Brruncnenue 1BOHHOTO 2 VK-1
unrterpana. ['eomerpuueckas wumoctpanus. [Ipunoxenue
HHTErpana K peuleHusM 3aaad. Mi3MeHeHue nopsaka OIIK-1
WHTETPUPOBaHMS B JBOMHOM HHTErpaie. /Jlex/
7.2 Brruncienue miomaznei 1 00beMOB € TOMOIIBIO 2-X 2 YK-1
unrerpainos /I1p/
OIIK-1
7.3 Tpoiino#t nnterpan. [lpumenenne tpoitHoro uaTerpana /C.p./ 2 VK-1
OIIK-1
7.5 KpuBonuneiinsiit unterpan. CBoHCTBa KpUBOJIUHEHHOTO 2 YK-1
nuterpana. /Jlex/
OIIK-1
7.6 Brruncnenue kpuBoIMHEHHOTO UHTErpana. Pemenne 3ana4 Ha 2 YK-1
NIPWIIOKEHNE KpUBOJIMHEHHOTo nHTerpana /I1p./
OIIK-1
7.7 IIpunoxeHne UHTErpaaoB K PEIICHUIO 334a4 Pa3IUUHON 2 YK-1
HanpasieHHocTH. /C.p../
OIIK-1
7.8 PacuerHo-rpaduueckas pabora no reme «KparHole 12 YK-1
uuTerpans /Cp/
OIIK-1
Pa3gen 8. DieMeHTHI TeOpHHU MOJIA
8.1 [osepxHocTHBIN HHTETpai. Popmyina OCTporpaacKoro 4 YVK-1
l"aycca. DnemenTsI BekTOpHOTO TOJIAL. /C.p./
OIIK-1
8.3 BrinonHenue pacuetHo- rpaduueckoit padotst /Cp/ 4 VK-1
OIIK-1

Pasznen 9. Paabl




9.1 Yucnossle psiapl. OcHOBHBIE cBoiicTBa. Cymma psina. /Jlex/ 2 VK-1
OIIK-1
9.2 Haxoxnenue o6mero wieHa psaa. OnpeneieHue CyMMEBI psija. 2 YK-1
Mp./
OIIK-1
9.3 [Ipr3HaKHU CXOAMMOCTH YUCIIOBBIX PSAOB 2 VK-1
3HAKOIOJIOXKHUTENbHBIX. [Ipn3Hak Jletioauma /Jlex/
OIlIK-1
9.4 Pemenne npuMepoB Ha cxoaumocTh paaoB(IIpu3nakn 2 YVK-1
cpaBHeHwus, [lamam6epa, Komm) [Tpm3nak Jlei6uuna /Tlp./
OIlIK-1
9.5 CX0IMMOCTD 3HaKOMOJIOKUTEIBHBIX psiaoB /Cp/ 10 VK-1
OIlIK-1
9.6 OynkuoHaneHbIe psansl. CreneHusble psaabl. Psn Teitnopa u 2 VK-1
Maknopena. /JIex/
OIIK-1
9.7 Haxoxaenne paanyca cXoIUMOCTH CTENIEHHBIX psioB. /Ip./ 2 YK-1
OIlIK-1
9.8 Paznoxxenne B pan Gpyakunu. [punoxenue psaaoB x 2 YK-1
BBIUMCIICHHUIO OTIPEACTICHHBIX HHTETPAJIOB, IPUOIIKEHHBIX
BBIUUCIICHU, perieHus nudGepeHINATbHBIX YPAaBHCHHH C OIlIK-1
noMouipto psinoB /Jlex/
9.10 [Ipunoxxenune psimos /Tlp/ 2 YK-1
OIIK-1
9.11 Tpuronomerpuueckue psiabl. Psabr @ypoe /Jlex/ 2 YK-1
OIIK-1
9.12 Paznoxxenne gynkunu B psag @ypee. /lp./ 2 VK-1
OIIK-1
9.13 PacueTtHo-Tpaduueckas padora mo manHoi teme /Cp/ 12 YK-1
OIIK-1
Pa3nen 10. Teopusi BeposiTHOCTel U MaTeMaTHYeCcKast
CTaTHCTHKA
10.1 Crny4aifHpIe BeTMIHHBI U CiTydaifHble cOObITHS. OCHOBHBIC 2 YVK-1
TEOPEMBI TEOPHH BepOsITHOCTEH /Jlex/
OIIK-1
10.2 OneMeHTH KOMOMHAaTOpUKH. HaxokeHrne BeposTHOCTEH 2 YVK-1
COBMECTHBIX U HECOBMECTHBIX; 3aBHCUMBIX U HE3aBHCUMBIX
coobrtuit. /lp./ OIIK-1
10.3 Teopewmsr: baiieca, bepraysy, Jlannaca. /Jlek./ 2 VK-1
OIIK-1
10.4 OCHOBHBIC TTOHATHS MaTeMaTuieckon ctaTuctuku. /C..p./ 6 YK-1
OIIK-1
10.5 BrrunciieHue HaIexKHOCTH CUCTEMBI;, BLIOOPOYHBIX 4 VK-1
XapaKkTepucTuK cuctemsl. /C.p./
OIIK-1
10.6 PacueTrHo-Tpaduueckas padora mo manHoi teme /C.p/ 10,85 VK-1
OIlIK-1
10.7 DK3aMeH 0,25 VK-1

OIIK-1




CTPYKTYPA U COAEP)KAHUE JUCHHUIIJINHBI (3a0unas (popma)

Kon
3aHAT
ns

HaumeHoBaHuUe pa3aenoB U TeM /BH/ 3aHATHSA/

Ceme
cTp/
Kype

Yaco
B

HNupuxartop
bl
JTOCTHKEHH ST

Pa3gen 1. OcHOBHBIE 3TallbI CTAHOBJICHUSI MATEMATHKHA H
ee CTPYKTYp

1.1

OCHOBHBIE MAaTEMaTHUECKUE TTOHATHUS.
OCHOBHEBIC BUIBI U YEPTHI MATEMATHYCCKOT'O MBIIIJICHUA.
MHoecTBa U JJOTHYECKHE Oriepany Haxa HI/IMI/I/Cp/

1Y)

12

OIIK-1 VK-1

Pa3nen 2. DjieMeHTHI JJMHEHHOI ajaredpbl U
AHAJTUTHYECKOI reoMeTpUH

2.1

Martpunbl. Onpenenutenn. CHCTEMbI TUHEHHBIX
ypaBHeHHH./JIex/

1Y)

OIIK-1 VK-1

2.2

Martpunbl. Onpenenutesnn. CHCTEMBI TUHEHHBIX YpaBHCHUH.
Mp/

1Y)

OIIK-1 VK-1

23

Meron koopnunat. Bexropsl. JInHeitHbIE onepanuu Ha
BekTopamu. Hampasiisonye KOCUHYChI U JUIMHA BEKTOPA.
CkanspHoe Mpou3BeIeHNE BEKTOPOB U €ro cBoicTBa. JmmHa
BEKTOPA U yTOJI MEXIY IBYMs BEKTOPaMH B KOOPIWHATHOU
(dhopme. YcitoBrE OPTOTOHATBHOCTH JBYX BEKTOPOB.
MexaHUUECKUI CMBICT CKalsipHOTO mpousseaeHus. /C...p./

1Y)

20

OIIK-1 VK-1

2.6

JIvHMSA HA TUIOCKOCTH. YpaBHEHHUE MPSIMOH Ha MIIOCKOCTH.
Jlunum BTOporo nopsiaka /C.p/

1Y)

20

OIIK-1 VK-1

2.7

ITnockocts. [Ipsmas B npoctpanctse /C.p/

1Y)

16

OIIK-1 VK-1

Pa3nen 3. MaremaTndeckmii aHaIn3

3.1

Oynxuus. [Ipenen nepemennoi, npenen Gpynkunu. Teopemsr
o npenenax. [lepBolil 1 BTOpOM 3aMeuaTeNbHBIN Mpeesbl
/C.p/

OIIK-1 VK-1

32

Beruucnenue npenenos /I1p/

OIIK-1 VK-1

33

ITepBsiit 1 BTOpO# 3amMedarenpHbIe Tipeaensl /C.p/

20

OIIK-1 VK-1

34

ITpomsBoanas ¢pyHkmu. Tabnuia mpou3BOTHBIX.
T'eomeTpuueckuii 1 MEXaHUYECKUNA CMBICIT
npou3BogHoi/JIek/

OIIK-1 VK-1

3.5

Brraucienve npou3BoaHbIX MpocTedmx GyHkuit /I1p/

OIIK-1 VK-1

3.6

IIponsBoanbie BeICIIMX MOPSAAKOB. [Ipon3BoHAS CIIOKHON
¢yuakuuu. [IpousBoaHas GyHKIUH, 3aJaHHBIX HESIBHO,
napamerpudecku. Jlorapupmudaeckoe muddepeHImpoBaHue
/C.p./

25

OIIK-1 VK-1

3.7

Brraucnenne npoussoaasix /C.p/

10

OIIK-1 VK-1

3.8

Touku sxcTpeMyMa QyHKIUH. MHTEpBaIbl MOHOTOHHOCTH.
Touku nepernba U UHTEPBAJIBI BBIMYKIOCTH BOTHYTOCTH.
/JIex/

OIIK-1 VK-1

10




3.9

TIpunosxenue Npou3BOAHON IS pEIIEHUS TE€OMETPUUECKHUX,
MexaHuueckux 3agad. @opmynsl Telnopa u MakiopeHa.
/C.p/

20

OIIK-1 VK-1

3.10

HccnenoBanue GyHKIIMN MeToaaMu UG GepeHIIHATEHOTO
vcumcnenus. /Ip/

OIIK-1 VK-1

3.11

Haxoxnenne HauMeHbIIeTo, HanOOJIBIIETO 3HAYCHNUS
¢dynkuu. CoctaBieHue ypaBHEHHUS KacaTeIbHOHN K TpaduKy
¢ynkun. [Ipubmmkennoe Beruncienye. Pemenne
TeOMETPUYECKHX U pu3udeckux 3anad. /C.p/

22,85

OIIK-1 VK-1

3aueT

0,15

KonTtpons

1,85

Pa3nen 4. UuTerpupoBanue

4.1

ITepBooOpa3nas. Heonpenenennsiii uaTerpain. Tabmuma u
CBOICTBa HEONpPEIETICHHOTO HHTerpana. /Jlex/

OIIK-1 VK-1

4.2

Heonpenenennsiit uarerpan. Ilpocreiiiee nHTErpUupOoBaHue
Mp/

OIIK-1 VK-1

4.4

OnpeneneHHbI HHTErpaN. 3agayul, TPUBOASAIINE K IOHATHIO
OIIPENICIICHHOTO MHTErpalia. BrIYrCcIeHne OnpeieICHHOTO
naTerpana. ®opmyna HeroTona-JIeliGuaua. MeTo sl
WHTETPUPOBAHUS B ONpeAeNiecHHOM nHTerpae. /Jlex/

OIIK-1 VK-1

4.5

Brruncnenue onpeneneHHoro uarerpaia. Beraucienue
wiomaau, oosema. /Ip/

OIIK-1 VK-1

Pazgen 5. uddepenunanbHbie ypaBHeHHUS

5.1

JuddepeHunaipHble ypaBHEHHS IEPBOTO U BTOPOTO
nopsaxa./C.p../

OIIK-1 VK-1

52

Pemmenne muddepennuanpusix ypaaenuid./I1p./

OIIK-1 VK-1

5.3

JuddepeHnmanbHbie ypaBHEHHS TIEPBOTO
nopsAKa(IpOCTEHIITE, ¢ Pa3ICISIONIIMUCS IEPEMCHHBIMU)

Pemenue npocredmmx audhepeHnnanbHbIX YpaBHEHUH
[C D

30

OIIK-1 VK-1

54

JuddepeHnmanbHbie ypaBHEHHS BTOPOTO TOPSIIKA
,omHopoausle. Heonmnopoaaeie muddepeHImaibHbIe
ypaBHeHHs BToporo nopsaxa /C.p/

38

OIIK-1 VK-1

Pazpnen 6. @yHKIMSA MHOTHX NepeMeHHBIX

6.1

IMonstre QyHKIIUN HECKOIBKUX MepeMeHHbBIX. O0IacTh
onpezeneHus. YacTHbIE POU3BOAHBIE PYHKITUH 2-X
nepeMEeHHBIX. [IpOU3BOAHBIC BBICIINX TOPSIIKOB.
Juddepennuan ¢pynkimu. /C.p/

60

OIIK-1 VK-1

Pa3znen 7. KpaTHble uHTErpajbl

7.1

JIBoliHO# MHTErpa, ero cBorcTa. Beuncienrue 1BOWHOTO
uHTerpana. ['eomeTpudeckas wutrocTpanus. [IpunoxeHue
MHTErpaia K penIeHnsM 3a1ad. VizMeHeHne mopsaka
WHTETPUPOBAHUS B ABOWHOM mHTErpane. /C.p/

14

OIIK-1 VK-1

Pa3nen 8. DjieMeHTBI T€OpHUH MOJS

8.1

IToBepxnocTHBIN nHTErpan. dopmyna OcTporpanckoro
l"aycca. DnemenTs! BekTopHOTO 10Is. /C.p/

10

OIIK-1 VK-1

11




Pazgen 9. Psaabt

9.1 Uucnossle psiabl. OcHOBHBIE cBOiicTBa. CymMa psiza. 2 2 OIIK-1 VK-1
OyHKIMOHATBHBIE pbl. CTernenHbie psaabl. Psag Teinopa u
Maxnonena. [Mounoxenune panos /Jlek./

9.2 IIpu3Haku CXOIUMOCTH YHCIOBBIX PSIOB 2 2 OIIK-1 VK-1
3HAKOMOJIOKHUTEIbHBIX. [Ipu3Hak Jleiibnuma /m.p/

9.6 Tpuronometpudeckue psaabl. Psasr @ypee /C.p/ 2 30 OIIK-1 YK-1
Pazgen 10. Teopus BeposiTHOCTel M MaTeMaTHYeCKast 2 49,75 | OIIK-1 YK-1
crarucruka/C.p/

Koncynpranus 1

DK3amMeH 0,25

KonTtpons 6,75
Peamu3anuss  mporpaMMbl  [IPEAIIONIAraeT  HUCIOJIL30BAHME  TPAJAULIMOHHOM,

UHTEPAaKTUBHOU (hOpM 00yueHHUs Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHSIX.

Ipuioxenue Nel

6. YAEBHO-METOJUYECKOE U THO®OPMAILIMOHHOE OBECIIEYEHHE

5. ®OHJ OEHOYHbIX CPEJICTB

TN CIATIIVHEI

6.1. Pexomenayemasi iureparypa

aKTUBHON WU

ABTOpHI, 3arnaBue WznarenscTBO, KonuuecTtBo
COCTaBUTENHN ToJ
6.1.1. OcHoBHasi JuTEpaTypa
JI.1.1 Bangun, K.B. Bricmas MmaTemaTuka: yaeOHUK M.: ®JIMHTA, 9BC
Bamieikos, A.B. 2016
Pykocyes B.H. Pexxum nocryna:
https://rucont.ru/efd/246479
JI.L1.2 | Hertsapesa, O.M. | Beicmras marematnka. MaTepuaibl s Kazans: KHUTY, | ObC
Xy3naxMeToBa, MOJArOTOBKY OakanaBpoB U cenuanuctoB. | 2016
A.P. B 3 4. Y. 1: yge6. mocobue.
Xy3uaxmeToBa
PH Pexxum nocryna:
JI.1.3 | B. C. .Illunaues Bricmag matemartuka. [omHslit kypc B2 T. | M.: ObC
Towm 1 : yaeOHUK IS aKaJEMHUIECKOTO N3naTenscTBO

OakanaBpuara / B. C. lllumayes ; mox pen.
A. H. TuxonoBa. — 4-¢ u3., UCIIP. U JOII.

https://www.biblio-
online.ru/book/5C6A1B33-37B5-4703-
B24D-EA7819D4F348

IOpaiiT, 2018. —
288 ¢. — (Cepus
: bakanasp.
AxkageMuuecKum
Kypc). — ISBN
978-5-534-

12




JI.1.4 | B. C. Illunaues Bricmrag matemartuka. [omnslit kypc B2 T. | M.: 9bC
Tom 2 : yaeOHUK IS aKaJeMHUIEeCKOTO N3narenscTBO
OakanaBpuara / B. C. Illumaues ; mox pen. | IOpaiit, 2018. —
A. H. TuxonoBa. — 4-¢ m3x., uctip. u gom. | 341 ¢. — (Cepus
: bakanasp.
https://www.biblio- AKazeMIecKuil
online.ru/book/BD66DC6D-9A8C-4FFC- xype). — ISBN
9372-18DBC8D653EF 978-5-534-
6.1.2. lonotHUTEIbHAS JTUTEPATypa
ABTODEI, 3ariaBue H3narenscTBO, Konunuectso
COCTaBUTENH ToJ
JI.2.1 | Wankwua A.C., 3amaun ¢ pemeHUsIMH 110 BBICIIIEH N3narenscko- 9bC
MaTeMaTHKe, TECOPUH BEPOSTHOCTEH, TOproBas
Ilankua B. A. MaTEeMaTUYCCKOM CTaTUCTHKE, KOpropaLys
MaTeMaTHYeCKOMY IPOTPAMMHUPOBAHUIO: «JlaLKoB 1
yuebHoe nocobue. Pexxum mocryna:
] K°» 2017 1.
http://www.knigafund.ru/books/198926
JI1.2.2 | boromonos H. B. | Maremaruka M.: KOpaiit 2016 | 30
JI1.2.3 | Hunayes B.C. Bricuias MmaTemaTtuka M.: Beicias 33
mkosna, 2007
J1.2.4 | IMuckynos H.C. JubdepeHunanbHble 1 UHTEIPaIbHBIC M.: UnTerpai- 50
HACYHCIICHUS [Ipecc, 2002
JI.2.5 | Munopckwii B.I1. | COopHuk 3amad 1o BBICIIEH MaTeMaTHKE M.: ®m3maraur, | 353
2003
6.1.3. MeTonnueckue pa3padboTku
ABTODBI, 3ariaBue H3narenscTBoO, Konunuectso
COCTaBUTENH TOJ
JI.3.1 | Peoxuk B.H. Mertoaudeckue ykazaHus K pac4eTHO- Bpsnck: 2
rpadudecKuM paboTaM 1O BEICIICH N3narenscTBO
MaTEMaTHUKE. Bpsinckoro 'AY,
2014 o
JI.3.2 | Peoxuk B.H. OnpeneneHHplid UHTETPAI U €ro Bpsuck, U3a-Bo 100
MIPUJIOKEHUS K TEOMETPUUECKUM U bpsiackoit BI'AY,
[Manxosa E.A. (huzruecKkuM 3a1auam. 2017
JI.3.3 | Peoxuk B.H. Bericmias matemaruka. Yacts | Bpsuck, U3a-so | 200
bpsiackoit BI'AY,
2017
JI.3.4 | Peoxuk B.H. Bericmiast Matemaruka. Yacts 11 Bpsuck, U3a-so | 200
bpsiackoit BI'AY,
2017

6.2. Ilepeyens npogeccHOHANBHBIX 023 JAHHBIX M MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
Kommnbrorepnas nndopmarmonHo-mpaBoBas cucrema «KoncymnbranTlImrocy»
[IpodeccuonanpHas cripaBouHas cucreMa «TexakcnepT»
OdunmanpHbI HHTEPHET-TIOPTAN 0a3bl JaHHBIX MTPaBOBOM MHGOopMaruu http://pravo.gov.ru/

[opTan denepabHBIX TOCYAAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAPTOB BHICIIETO 00pa30BaHUs
http://fgosvo.ru/
[opran"NnpopmarronHo-koMMyHHKaMoHHBIE TexHOMornn B oopazoBanuu "http://www.ict.edu.ru/




Web of Science Core Collection monutemarudeckas pedepatuBHo-OuOIMorpaduyeckas u
HayKoMmeTpuueckas (ounbmmomerpudeckas) 6a3a maHHbIX http://www.webofscience.com
[onmHoTekcToBbIH apxuB «HarmonanbHelii JnexkTpoHHo-UHbopMmarronHsiii Koncopimym»
(HBUKOH) https://neicon.ru/

Ba3bl nannbIx n3natenscrBa Springer https://link.springer.com/

6.3. IlepeyeHb NpOrpaMMHOro odecrevdeHust

Omneparmonnas cucrema Microsoft Windows XP Professional Russian
Onepanuonnas cucreMa Microsoft Windows 7 Professional Russian
Omneparnmonnas cucrema Microsoft Windows 10 Professional Russian
Oducnoe nmporpammuoe obecnieuenue Microsoft Office 2010 Standart
OducnHoe nmporpammuoe odecrieuenne Microsoft Office 2013 Standart
Oducnoe nporpammuoe obecnieuenue Microsoft Office 2016 Standart
Oducnoe nporpammuoe odecrieuenue OpenOffice

Oducnoe nporpammuoe obecrieuenue LibreOffice

[Iporpamma miist pacrioznaBanust Tekcta ABBY'Y Fine Reader 11
[Iporpamma st npocmotpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)

Yuebnasn ayoumopus ona npogedenusi yueOHvlx 3auamuil 1ekyuonno2o muna — 301 nekyuonnas ayoumopusi.
Ocnognoe 0bopydosanue u mexHuuecKue cpedcmed 0oyuenus:

Cneyuanuzuposannas mebens na 100 nocadounvix mecm, 00cka HacmeHuas, Kageopa, pabouee mecmo
npenooasameis.

Xapaxmepucmuxa ayoumopuu: 8udeonpoeKyuorHoe 06opyoosanue 0jis npe3eHmayull, cpeocmea
38YKOBOCNPOU3BEOCHUS, BbIX00 8 IOKANbHYIO cemb u Mnmepnem, komnviomep.

Juuenzuonnoe npozpammnoe obecneuenue:
1. OC WindowsXP, 7, 10 (l[ocosop 06-0512 om 14.05.2012). Cpox Oeticmsus tuyen3uu — 6eccpouo.

2. Ogpucnwuii nakem MS Officestd 2010 ([locosop 14-0512 om 25.05.2012). Cpoxk Oeticmaus tuyeH3uu —
beccpouno.

C80000HO  pacnpocmparsemoe NpocpamMmHoe obdecneyeHue: Web-6paysep — InternetExplorer,
GoogleChrome, Yandex 6payzep . Cpox Oeticmsus auyenszuu — 6ecCpouHo.
Yuebnas ayoumopus 011 nposedenus yuebnvix 3anHAmMull cemunapcxkoeo muna — 326 Jlabopamopus

9AEeKMpUIecmea u MazHemusma
Ocnoenoe 06opyooeanue u mexnHuueckue cpeocmea o0yuenus:

Cneyuanusuposannas medenv na 40 nocadounvix mecm, 00CKa HAcmMenHas, kageopa, pabouee mecmo
npenooasameis.

Xapaxmepucmuxa ayoumopuu.: I[lepenoctoe npoexyuonnoe obopyoosanue: HOymoyxK, npoekmop, skpa, bnok
numanus Mapc(lwm.), euepomemp ncuxpomemp BUT-2 (15...40) (lwm.), ocyunnoepagh CO 5010 B(6 wm.),
menesuzop JVC AV-21 LT3(1 wm.), rabopamopnuiii cmeno guszuxa (nexmpomaznemusm)(2 wm.), éecol TBE-
2,1-0,01(2 wm.) eecvl anexkmponnvie Ohaus JW 2000 (2 wm.), éonemmemp B7-16 ( 2 wm.), 610K numarnus
Aeam(2 wm.), bapomemp-anepoud (lwm.), éonommemp M1106 (1 wm.), macasun conpomusnenuti MCP-63
(2 wm.), peoxopo (2 wm.), sxpan(lwm.), ycmanoska 0is epadyuposku mepmonapvl (2 uim.), yCmaHo8Ka 0us
onpedenenuss BAX ouooa (2 wm.), ycmanoska «Tepmoconpomuenenuey, oocka yuenuueckas (lwm.),
bamapess xonoencamopog (2 wm.), oabmmemp (2-515) (2wm.), mynomumemp (M-890F), wnabop
conpomuenenuti (50wm.) 14



Yuebnas ayoumopus 011 nposedenus yuebnvix 3auamuil cemunapcxkoeo muna — 327 Jlabopamopus onmuxu u
AmMOMHOU (Du3UKU

Ocnoenoe 0b60opyoosanue u mexHuiecKue cpeocmea 00y4yenu:

Cneyuanuzuposannas mebdenv Ha 32 nocadounvlx Mecma, 00CKa HACMeHHAs, Kagpedpa, pabodee mecmo
npenooasameis.

Xapaxmepucmuxa ayoumopuu: Ileperocroe npoexyuonroe 0oopyoosanue: HoymoyK, npoexmop, okpat, 11
KOMNBIOMEPOE C BbIXOOOM 8 TOKANbHYIO cemb U MHmeprem, 00Cmynom K cnpagoyHo-npagogoll cucmeme
Koncynomanm, anexmponnvim yueOHO-Memoouseckum Mamepuaiam, K 31eKmpoHHOU UHGOpMAyUOHHO-
obpasosamenvholi cpede, I uepomemp ncuxp. BUT-1 (0...25)(1wm.), murnuamnepmemp /1-50146,
gomooceemumenvs @®OC-67(2 wm.), Pegppaxmomemp UPD-464 (2 wm.), usmepumenv H/1]-1, sxpan(lum.),
OdanvHomep aazepuwill, Fluke 411D(1wm.), eecovl anexkmpornusie Ohaus JW 200006 wm.), usmepumeins
memnepamypwl, nupomemp UT 302C32+650°C\Uni Trend(1 wm.), usmepumens ckopocmu u memnepamypol
8030VUIHO20 NOMoKa, mepmoarnemomemp, muxkpockon JJ-OPTICS DigitalLab-2 USB\JJ-Conect (1 wm.),
mukpockon mounokyaapuoiii C-2 BAP 4(2 wm.), yugposoii muocoxananvhsiii camonucey S-Recorder L (1
wm.), enacomep B3JIK-1(1wm.), ocyunnoepag CI1-99 (1 wm.), skpan (1 wm.), ycmanosxa 01 u3yuenus
noaapuzayuu ceema(2 wm.), yCmanoexa 0Jis onpeoeienuss OIUHbL BOIHbL KBAHMOB8020 eeHepamopa( 2 wim.).

Juyenszuonnoe npozpammuoe ovecneuenue: OC WindowsXP (noonucka Microsoftimagine Premium om
12.12.2016). Cpok Oeticmeus iuyen3uu — 6eccposHo.

Cs0000H0 pacnpocmpansemoe npozpammuoe obecneyenue.

LibreOffice— Ceoboono pacnpocmpansiemoe I10.

FoxitReader Bepcus: 9.1.0.5096 — Ceoboono pacnpocmpansiemoe 110.

Peazip — Ceob600no pacnpocmpansemoe I10.

Juuyenzuonnoe npozpammnoe obecneuenue omevecmeeHH020 NPOU3BO0CHEA:
Koncmpyxmop mecmos ([locosop 697994-M26 om 01.12.2009)

Bupmyanvnas rabopamopusi no gusuxe
Tlomewenue o camocmosamenvrol pabomul (WUMANLHBIL 341 HAYYHOU OUOIUOmMEKY)

OcnosHnoe 06opyoosanue u mexnHuueckue cpeocmed ooyueHus:

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

Xapaxmepucmuka ayoumopuu: 15 KomMnviomepos ¢ 6bix000M 6 JOKAIbHYIO cenb u Hnmeprem, 51eKmpOoHHbIM
VUEOHO-MEMOOUUeCKUM MAMePUaIam, OUOIUOMeYHOMY IneKmpouHomy kamanozy, IBC, Kk 21eKkmpoHHOl
UHGDOPMAYUOHHO-00PA308aMENbHOU Cpele.

./quemuonuoe npozpammnoe obecneuenue:

OC Windows 10 (noonucxa MicrosoftimaginePremium om 12.12.2016). Cpox Oeticmaus iuyen3uu —
beccpouno.

LibreOlffice — Ceoboono pacnpocmpansemoe I10.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpok Oeticmsus

JAUYEH3UU — 6€CCp0‘lHO.
15



Juyensuonnoe npozpammuoe obecneuenue omeuecnmeeHHo20 RPOU3600Cmea:
KOMIIAC-3D (Cybruyensuonnustii 0ocoeop NeMI]-19-00205 om 07.05.2019)

1C:Ilpeonpusmue 8 (Jluyenszuonnsiii docosop 2205 om 17.06.2015)
Yuebnvie ayoumopuu 018 nposedenust 2pynnoguix u UHOUBUOYATbHBIX KOHCYIbIMAYUL, MEKYWe20 KOHMpPOas U
npomexcymounou ammecmayuu: 3-310

Ocnoenoe o6opyooeanue u mexnuueckue cpeocmea o0yuenus:
Cneyuanuzuposannas mebenvb, 00CKa HACMEHHAs, Kageopa, pabouee mecmo npenooasamelis.

Xapaxmepucmuxa ayoumopuu: KOMIbIOMEPHbIL K1acc Ha 8 paboyux mecm ¢ 8bIX000M 8 IOKATIbHYIO Cenb U
Humepnem, K 21eKMPOHHBIM Y4eOHO-MEMOOUUECKUM MATHEPUALAM U DTIEKIMPOHHOU UHPOPMAYUOHHO-
o0bpasosamenvHoll cpede.

./quemuonuoe npozpammuoe obecneuenue:

OC Windows 10 (Koumpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpoxk Oeticmaus iuyeH3uu —
beccpouno.

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

AutoCAD 2010 (Cepuiinvrit Ne 351-79545770) Cpok Oeticmeus tuyensuu — 6ecCpoyHo.
MATLAB R2009a (Jluyensus 603081). Cpox deticmsust iuyenzuu — 6eccpouHo.
Microsoft Visual Studio 2010 (Konmpaxm 142 om 16.11.2015). Cpok Oeticmeus 1uyen3uu — 6eccpo4to.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpok deticmeus
JUYEeH3UU — 6ecCpouHo.

JIMMEH3MOHHO€ npozpammnoe obecneuenue omeuecmeeHHoOz0 np0u3300cm3a:

KOMIIAC-3D (Cybruyensuonnustii docoeop NeMI]-19-00205 om 07.05.2019)

8. OBECIIEYEHHUE OBPA30BATEJIBHOT' O ITPOLIECCA JJI51 JINI]
C O'PAHUYEHHBIMHU BO3ZMOXKXHOCTAMMU 310POBbSA U UHBAJIN/10B

oISl CIIETIBIX U CIa00BUIAIINX:

- JeKIH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBIO
KOMIIbIOTEPA CO CHEIMATN3UPOBAHHBIM IIPOIPAMMHBIM 00€CIICUEHUEM;

- MUCbMEHHBIE 33/1aHUS BBIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHEUAIN3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIEYEHUEM, HJIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieuynBaeTCs MHAUBHUIyalIbHOE paBHOMEpHOE ocBerieHne He meree 300 Jrokc;

- JUIs BBITTOJIHEHUS 3a/laHus IPH HEOOXOAMMOCTH IPEAOCTABIAETCS YBEINYUBAIOLIEE
YCTPOHCTBO; BO3MOXHO TAaK)K€ MCIIOJIb30BaHUE COOCTBEHHBIX YBEIMYUBAIOIIUX YCTPOUCTB;
- IUCbMEHHBIE 33JaHHsI OPOPMIISIOTCS YBEJIIMYEHHBIM HIPU(DTOM;

- 9K3aMEH M 3au€T MPOBOJATCS B YCTHOM (popMe MM BBIOTHAIOTCS B MUCHbMEHHOM (hopMme Ha
KOMIIBIOTEPE.

®J1JIS1 TITYXUX U CIa0OCbIIAIINX

- JIeKIUH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOIO JOKYMEHTA, IM0O0 MPe10CTaBIsAeTCs
3BYKOYCWJIMBAIOIAs alllaparypa NHANBUAYAIBHOIO TI0JIb30BaHUS;



- MUCbMEHHBIC 33/IaHUS BHITIOMHSIOTCS HAa KOMIThIOTEpE B TUCbMEHHOU (hopme;

- 9K3aMeH U 3a4€T IPOBOJAATCA B MUCbMEHHON (hopMe Ha KOMIIBIOTEPE; BOZMOKHO

npoBeJieHNe B popMe TeCTUPOBAHUS.

17151 JIUII C HApYIIEHUSMU OTIOPHO-JBUTATEIBHOTO amnnapara:

- JeKIUU 0(pOPMIIIOTCS B BHJE DJIEKTPOHHOTO JOKYMEHTa, IOCTYITHOTO C MTOMOIIHIO

KOMITBIOTEPA CO CIIEIIMAIN3UPOBAHHBIM IPOTPAMMHBIM 00€CIICYCHUEM;

- TIMCHMEHHBIC 33/IaHHS BBHIMONHIIOTCS HA KOMIBIOTEPE CO CIEIHAIN3UPOBAHHBIM IIPOTPAMMHBIM
o0ecIIeUeHHEM;

- 9K3aMEH | 3a4€T MPOBOJITCS B YCTHOHM (pOpMeE MU BBITIOJTHSAIOTCSL B MUCbMEHHOM (hopMme Ha
KOMITBIOTEPE.

[Ipu HEOOXOIUMOCTH MPEYCMATPUBACTCS YBEIIMICHUE BPEMEHH ISl TOATOTOBKUOTBETA.

[ponerypa npoBeaeHHsT MPOMEKYTOUYHON aTTECTAINM ISl O0YYAIOIIUXCSl YCTAHABIMBACTCS C YIETOM UX
WH/IMBHUTYaJTbHBIX TICHXO(QU3NIECKUX OCOOCHHOCTEH.

[IpomMexyTOYHASI aTTECTAINS MOKET IPOBONUTHCS B HECKOJIBKO JTAIIOB.

[pu mpoBeneHNH MPOLEAYPHI OLICHUBAHHS PE3yIbTATOB OOYYCHHUS MPEIyCMaTPUBACTCS HCIIOIB30BAHUE
TEXHHYECKHUX CPEJICTB, HEOOXOINMBIX B CBS3U C MHIUBHIYAIbHBIMA

0COOCHHOCTSIMU O0OYYAFOIIUXCS. DTH CPEICTBA MOTYT OBITH IPEIOCTABICHBI YHUBEPCHTETOM,

WM MOTYT UCTIOJIb30BaThCS COOCTBEHHBIC TEXHUYECKUE CPENICTBA.

[IpoBeneHue nporeaypsl OLIEHUBAHUS PE3YJILTATOB O0YUYEHUS IOMYCKAETCS C

UCTIOJIb30BaHHEM JHCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHHA.
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Conepxanue

ITacriopT GOHA OLEHOUHBIX CPEICTB  tueerenineeneneneeneneeeteneeeneneeenenenaenenennen
[lepeuenb popMHUPYEMbIX KOMIETEHIIUN U ATAlBl UX QOPMHUPOBAHUS  ...enenennnnen.n.
Komnerennum, 3akpemnénnsle 3a quctumimHo OOII BO...................o...
I[pouecc popMHupoOBaHHS KOMIICTEHIIMH B TUCIUIUIMHE « MaTeMaTHKay......

CrpyKTypa KOMIIETEHIIMH N0 JUCLMIUIMHE « MaTeMaTuKay. .....................
[TokazaTeny, KpUTEPUH OLIEHKN KOMIIETCHIINI U TUIIOBBIE KOHTPOJILHBIC 3aJaHNU. .
OreHOYHbIE CPECTBA AJIs IPOBEICHHS TPOMEKYTOUHOM aTTeCTallui TUCIUTIIIMHBI.
OueHoYHbBIE CpEICTBA IS IPOBEACHHS TEKYIIEro KOHTPOJIS 3HAHHUH 1O TUCIUTUINHE
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1. TACIIOPT ®OHJA OHEHOYHBLIX CPEJICTB

Hanpasnenue noaroToBku:

35.03.06-04 ArpounxeHepus

[Ipodunb: TexHuueckue CUCTEMBI B arpodusHece

Hucnunmamaa: MATEMATHUKA
dopma NMPOMEKYTOUHOU aTTECTALMU: 3a4eT 1, IK3aMeH 2

2. [IEPEYEHb ®OPMUPYEMbIX KOMIIETEHIIMI U TAIIBI UX ®OPMHUPOBAHNI

2.1. Komnierennuu, 3akperiénnsie 3a qucuurinHoit OOIT BO.
Wzyuenne muctmmanasl « MATEMATHUKA » HanpaBieHo Ha (OpMHUPOBAHUM  CIIEIYIOIIUX
KOMIICTCHITUI:
YuuBepcaibHbIe KOMITETEHIHH:

YK-1. Cnocoben ocywecmensms ROUCK, KPUMUYECKUL AHAIU3Z U CUHME3 UHMOpMAYUL, NPUMEHAMb
cucmeMmmwlli n00X00 05l peuteHuss NOCMABIEHHbIX 3a0ay

OO0meKyJbTYPHBIX ¥ TpodeccnoHadbHbIX KoMueTeHnuit (OIK):

OIIK-1 cnocobeH pelwatb TMMNOBbIE 3343a4M NPOdECCUOHANBbHOM AEATENBHOCTU HAa OCHOBE 3HAHWIA
OCHOBHbIX 3aKOHOB MaTeMaTUYECKMX U eCTECTBEHHbIX HayK C MpUMeHeHnem MHGOPMALMOHHO-
KOMMYHWKaLNOHHbIX TEXHOIOTUIA.

2.2. llponecc popMupoBaHUA KOMIIETEHIUI MO TucoumInHe «MaTeMaTHKa

YK-1 OI1K-1
Ne pazpmena HaumenoBanue paszzuena 31|31 |V1|HI|V1|HI
1 OCHOBHble 3Tanbl CTAHOBAEHUA MAaTEMATUKU N ee CTPYKTYP + |+ |+ |+ |+ ]+
2 dneMeHTbl IMHENHOW anrebpbl U aHAIMTUHECKOW reOMeTpumn + |+ ||+ |+ ]+
3 MaTemaTU4ecKunii aHanus. TN IR RFIR FI VE
4 UHTerpuposaHue PR EFIR EOVI RFI RPR I
5 AnddepeHumanbHbie ypaBHeHMUA +l+ |+ |+ |+ ]|+
6 DYHKUMA MHOTUX NEPEeMEHHbIX + 1+ ]+ +|+]+
7. KpaTtHble nHTerpanbi + 1+l +1+1+1+
8. dnemeHTbl TEOPUMN NONA T [T T I R
9. Pappl +l+ [+ + ]+ ]+
10 [Teopwus BepoATHOCTEN M MaTemaTUYecKan CTaTUCTUKA + |+ |+ |+ |+ |+

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

2.3. CTpyKTypa KOMNeETeHI[Uii M0 TucHUILINHe MaTeMaTHKa
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YK-1 Cnocoben ocywecmensimo nouck, KpUmu4eckuil anaius u CURme3s uHpopmayuu, npUMeHsims

cucmeMmmwlli n00X00 05l peuteHuss NOCMABIEHHbIX 3a0ay

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

3nath (3.1) YwMmets (VY .1) Bmanmers (H.1)
HpaKTHYeCK | Mertomamu MPaKTHYECK
Jlekryu AHaTM3upOBaTH BEGODa
Ba30BhIC N 6a30BBIC Y€ 3aHATHS OHTI/(I)I\IZaJIBHI)IX W€ 3aHATHS
[\
COCTABISAIONIHE PasACIOB A2 | oo crapmsomme. No N No
1-10 pa3aciioB e peurenuu. pa3aciioB N
3aJaun -
1-10 1-10

VYK 1.2. Haxooum u kpumuuecku anaiusupyem ungopmayuio, Heobxo0umyro 05l peuteruss NOCMAagieHHOU

3a0ayqu;
3nath (3.2) YwMmets (VY .2) Bmanmers (H.2)
Marematnueck
He dopMyIsl 1 Haxonuts IPAaKTHYECK HPAKTHYECK
PMY Jlexunu HEOOXOIMMYIO

3aKOHBI AT MHOPMALIHIO He 3aHATUS W€ 3aHATHS

pereHus pazzenos Ne e — N Heobxomumoit N
0 o 0

poheCCHOHAITb P N PAsACIOB N | iy hopmarmeii. Pasaciion A9

Hoit sazaun 1-10 TI0CTABJICHHOM 1-10 110

' 3a/1a4u. ) )

VYK 1.3. Paccmampusaem u npeonazaem 603MONCHbIE 8APUAHMbL PEUUEHUS 3A0aAYU, OYEHUBAS UX

00CMOUHCIEA U HEeOOCAMKIUL,

3nath (3.3) Ymers (Y .3) Bnanets (H.2)
OreHnBaTh
MPAKTHYECK MPaKTHYECK
N JIOCTOMHCTBA U
CucreMHBIN Jlexuu He0CTATKH BceBo3MoxHBI
ue 3aHATH Ve 3aHATHS
o o
p 110 BAPUAHTOB pasneinoB Ne | P pas3neioB Ne
3a/1aqm. - 3a/1aqm.
pCIICHUsA 1-10 1-10
3aJIauH.
YK 1.4 Onpeoersienm u oyerusaen nocie0cmeLst GOIMONICHIX PEUICHULL 3A0HLL
3nath (3.4) Ymers (Y .3) Bnanets (H.2)
IPAaKTAYCCK | \p MPaKTHYECK
eTo/laMHu
BceBo3moxHbIE Jlexunn [IpoBoauTh oTpeIeeH s
[OCHEICTBHS OTIEHKY ue 3aHATH s Ve 3aHATUS
pazaenoB Ne MOCJIEACTBUN
Ipu  peUICHUH MOJY4YCHHOT'O pasnenoB No BOBMOKHEIX pasnenoB No
3a/1aum. 1-10 pe3ynbTaTa N
1-10 pELICHNUI. 1-10
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OIIK-1

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

30KOHO8 Mamemamu4yecKux U eCmeCcmeeHHbIX HayK Cc npumMmeHeHUem UH(f)OpMGL{UOHHO-

KOMMYHUKAQUUOHHbIX mexHonoaull.

W-1

Uucnobzyem OCHOBHblE 3AKOHRbL eCMECMBEHHbLX 01/{0141/{7’1]11/{7-1 onst PpeULeHuUs cmaH()apmelx 3a0a4 6

coomeemcmeuu ¢ HanpaejleHHoCmsro npOd)€CCI/l0HCUZbHOL7 oesimenbHOCHIU.

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

MaTeMaTHYECKUX .

AHATH3MPOBATH JIEMOHCTPAIUH 3HAHUN
M €CTECTBEHHBIX

OCHOBHBIE OCHOBHBIX 3aKOHOB
HayK, PaKTH

1 3AKOHEI MaTeMaTHYECKUX u
EKIINN YEeCKHUe
HEO6XOMMBIX 2113 ) €CTEeCTBEHHBIX Hayk | IPaKTUICCKH
paznen MaTeMaTHIECKUX | 3aHITU y
PELICHHUS TUTIOBBIX | o o o 6 € 3aHATHA
= M €CTECTBEHHBIX HEOOXOAUMBIX Al pasnenon Ne
3a1a4 R
A 1-10 pasnen pellleHns] THUIOBBIX 3amad | 1-10

HayK. 5 No

PO ECCUOHATILHO OB ;e .
1-10 podecCHOoHaATBEHOM
W NeATEeIbHOCTH.
JEITENHHOCTH.
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3.TIOKA3ATEJIN, KPUTEPUU OIIEHKM KOMITETEHIIVI 1 TUTTOBBIE KOHTPOJILHBIE
3AJIAHUS

3.1. OueHouHbIe CpencTBA I IPOBEIECHUS IPOMEKYTOUHON aTTECTALlMH

JUCHUITIINHBI

KapTa o11eHOUHBIX Cpe/ICTB MPOMEXYTOYHOM aTTECTAllMU TUCIUIIIMHBI, IPOBOIUMON B opme

9K3aMCHa

H/I'I

Pa3nen muciuIuIinebl

KonTponupyembie AuIaKTHIECKHE
€MHUIIBI (TEMBI, BOTIPOCHI)

Kontponupyemsie
KOMITIETEHIIUH

OueHouHoe
CPENCTBO
(Ne Bompoca)

OcCHOBHEIE 3TAIIbI
CTAHOBJIEHUS
MaTeMaTHKH HW €€

CTPYKTYP .

OCHOBHBIC MaTeMaTHYECKHE
TIOHATHSL.

OCHOBHBIE  BHUJIBI W YepPTHI
MAaTEMAaTUYCCKOT' O MBIIJICHUS.
MHnoxecTBa u JIOTHYECKHE
oncpanvu HaJd HUMMU. MGTOI[BI
pemieHuss  anreOpanvecKkux |
TPAHCLEACHTHBIX YPaBHEHHI

VK-1
OIIK-1

Bomnoc Ha
3auerel-2

ONEeMEHTBI JTHHCHHON
anreopel n
aHAJTUTUYIECKOM
TCOMETPHUH.

Marpuiipl, ONPEACIIUTEINH,
cucreMbl  ypaBHeHu#,  JIuHum
IIEpBOTO W BTOPOTrO  MOPSIKA.
Oomee ypaBHEHUE PSIMOH.
YpaBHeHUe TpsMON dyepe3 2 TOUKH.
YpaBHeHuUE IIy4Ka HPSMBIX.
PaccrosHne  Mexay — TOYKaMHU.
[enenune OTpe3Ka MOIAJIaM.
VYcnoBus napasuieIbHOCTH u
NEepPHEHANKYISIPHOCTH PSIMBIX.
OKpy>KHOCTb, 3JUIUIIC, TUrepbona,
napabona. Bekrop. Oneparnuu Han
BeKTOpaMu. Moayabp  BEKTOpa.
CkansipHoe IIPOU3BEICHUE
BEKTOPOB. BekropHoe
IIPOU3BEICHUE BEKTOPOB.
CMenragHoe MIPOU3BEJCHUE
BEKTOpOB.  JlekapToBa cucrtema
koopauHar. [lonsipHas cucrema
KOOpJAUHAT. [Lnockocth B
MPOCTPAHCTBE. [Ipsamas 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'padpuxu
aneMeHTapHbIX ¢yHkuuit. [Ipenen
IIOCJIENOBATEIILHOCTH. [Ipenen

0
dbyakuun. HeompeneneHHOCTh o’

o0
— . 3ameuarenbHble npenens! (1 u
o0

2-oi1). [lpowsBomnas. Tabmuna

VK-1
OIIK-1

Bomnoc Ha
3auere 23-

43




IMPOU3BO/IHBIX.

Hudpepenunponanue.

DKCTpEMYyMBbI GbyHKIUH.
HNHuTtepBansl BO3pacTaHUs u
yobiBanus.  Toukm  meperuoda.
BrInykiocTs, BOTHYTOCTb.
HaubGonpmee u  HauMeHbIlee
3HA4YCHUS GyHKIUH.
I'eomerpuyeckuii CMBICI
MIPOU3BOJAHOM. MexaHn4eckuil
cMbicii  mpousBogHoi.  Cxema

UCCIIEJOBaHUS (PYyHKLIUU
[Tpou3BO/IHBIE BBICIIUX IMOPSIKOB.
KomruiekcHele uncia.

WuTerpupoBanue.

ITepBooOpa3Hasi. Huterpan.
CporictBa wmHTerpana. TaOmuia
HMHTETPajoB. Mertobl
WHTErpUpOBaHus (TI0JICTAaHOBKA, 10
4acTsM, WHTETPUPOBAHUE
TPUTOHOMETPUYECKUX  (PyHKIIHA,
MHTErPUPOBAHUE HMPPALIMOHATIBHBIX
BBIPAKECHHU, UHTErpUPOBAHUE
palMOHATBHBIX BBIPAKECHH,
TabIUYHOE WHTETrpUPOBAHUE,
METOJ HEOMpPEJICTCHHBIX
ko3¢ puruentoB). OnpeaeaeHHBINA
uHTerpas. MeToasl BBIYMCICHUS.
dopmyna Hprorona-JleiiOauna.
Beruncienne toiomanud  Gurypsl.
Briuncnenue obbema Tena
BpalllCHHUS. Brruncienue
Breruucnenue JUTUHBI JIyTH.
Brruucnenue paboThl mepeMeHHOU
cuwibl.  BpluncieHne — MOMEHTa
WHEpIMU. BelunciieHne KoopauHaT
IIEHTpa TSOKECTU. BblunciieHue
MOMEHTA CHJIBI. Pemenue
AQHAJIOTMYHBIX 3a7a4 B MOJISIPHOU
CHUCTEME KOOPIMHAT M , 3aJIaHHBIX
MapaMeTPUYECKH.

VK-1
OIIK-1

Bomnoc Ha

OK3aMCHC
44-58

JuddepennnanbHbie
ypaBHECHHUS

YpaBHeHHS U UX 00IlIee U 4acTHOE
peuieHus. [Ipocreiniee I.Y..
Onnoponnsie nA.y. JIuneiHbie 1.y.
Hud. VYpaBHeHuA c
pa3lEAIOMUMUCS TIEPEMEHHBIMU.
Onunoponnsie nudd. YpaBHeHUs
BTOpOoro mopsigka. HeogHopoansie
b o. yYpaBHEHUS BTOPOTO
OPSIKA.

KV-1
OIIK-1

Bomnoc Ha

IK3aMEHE
59-67

DyHKIUA MHOTHX
MePEMEHHBIX.

CrocoOsn1 3aaHusl. O06nacTh
OTIpeIeIICHUSI. Pa3psiBHOCTB
dbyakuuu. [TpousBogHas QyHKIUM.

VK-1
OIIK-1

Bomnoc Ha

DK3aMeHe
68-71




YacTHble IPOM3BOJIHBIC.
Okcrpemymbl.  HaumbGonbmee u
HaMMEHbIIICe 3HAYCHHUS (DYHKIMH.
I'pagueHT GyHKIMH.

KpaTHbie unTerpansl

Omnpenenenue JBOMHOTO
UHTErpana. Beruucinenue n1BOMHOIO
MHTErpaia. [Topsimok
WHTETPUPOBAHMUSL. Brruncienue
mwiomaau. Brrunciaenne o0bema.
Brpiunciienne KOOpIHMHAT ULEHTpPA
TSDKECTU. Bpruncienue MomeHTa
cuibl.  BelumciieHne — MoMeHTa
uHepHuu. TpoillHOM  WHTErpal.
[Tpunoxenue MHTErpaja K
PEIICHUI0  AHAJOTMYHBIX  3ajad.
CBoiicTBa KpaTHBIX HHTETPAJIOB.
KpuBonunennblii HAHTErpai
neproro poja. KpuBoiauHEHHBIN
MHTETpaj BTOporo pona. @opmyia
I'puna. Beruucnenue wuHTErpana.
CaoiicTBa KPHUBOJIMHENHBIX
WHTErpasioB. Berunciienne paboThl
NIEPEMEHHOM CHUJIBI.

VK-1
OIIK-1

Bomnoc Ha

DK3aMEHE
72-83

OJEMEHTBI TCOPHUU
I10JI4

Porop. uBeprenumsa. I'paaueHT.
Hupkynsamus. JuBeprenmnus
poTtopa.

VK-1
OIIK-1

Bomnoc Ha

DK3aMeHe
84

Psnpr.

Pan. ®opmyna pspa. Ilpusnaku
cxonumoctu ( amambGepa, Komu,
MPU3HAKU CpaBHEHUS,
HEO0OXOAUMBIA MIPU3HAK
CXOJIUMOCTH). Cymma pana.
3HAKOIOJIOKHUTEIbHBIE PAIBL.
3nakonepemeHHble psabl. [Ipu3Hak
JletiOHuna. YcioBHas cXOOUMOCTb.
AbGcomoTHas CXOJUMOCT.
CreneHHsle PAIBL. Pannyc
CXOJIUMOCTHU psna.
OyHKIUOHAIIBHBIE  PSJbL.  Psiib
®ypoe. [lpunoxenue pamoB K
pemenuto 3anad. Paasl Teinopa u
MakuopeHna.

YK-1
OIIK-1

Bomoc Ha
DK3aMeEHE
85-98

10

Teopus
BEpPOSTHOCTEH u
MaTeMaTu4decKas
CTaTUCTHKA

Crnyuaiinas BEJINYMHA.
BeposTHOCTb. KomOunaropuka
TeopeMsl BEPOSATHOCTEH.
HenpepriBaas cllydaiiHas
BeanunHaA. JlUCKpeTHas ciaydaiHas
BEJINUMHA. MaremaTtuueckoe
OKUJaHUE. Hucnepcusi.
I'ucrorpamma OTHOCHUTEIbHBIX
4acToT. [IOoJUroH OTHOCHUTENBHBIX
yacToT. HaJle)KHOCTh CUCTEMBI.

YK-1
OIIK-1

Bompoc Ha

DK3aMeHe
8-108




[TepevyeHb BOMPOCOB K SK3aMEHY H 3a4eTy 10 JUCIHHUIUIMHE (HAUMEHOBAHHE
Huctunnuns) MATEMATHUKA

I. OCHOBHBIE 3TAIIbI CTAHOBJIEHUA MATEMATHUKHU U EE CTPYKTYP

1.Onemenrapuass marematuka. OCHOBHBIE TOHSTHS 3JEMEHTAPHOW MAaT€MAaTHUKHU. YPaBHEHUS.
I'paduku snementapupix GyHkuuid. Jlorapupmudeckas ¢yHkuus. TpuroHomerpuyeckue
¢yukun. CrnocoOs! 3aganus GyHKUKUNA. DTanbl pa3BUTUS MATEMATHUKH.

2. MHoxecTBa. OHCpaI_II/II/I Haad MHOXCCTBaMU. O6’be,[[I/IHCHI/I€ MHOXCECTB, IICPECCUCHUC
MHOMXCCTB.

IL.3JIEMEHTHI TMHEHHOM AJITEBPHI U AHAJIMTUYECKON TEOMETPUMN.
3. Matpuisl u 1eHCTBUS HAJl HUMH.
4. Onpenenutens. Metoasl BeIUnCiIeHUs onpeaenurens. CBoiicTBa onpeaenuTess.

5. CucTeMbl THHEHHBIX ypaBHeHI/Iﬁ U MCTOIbI UX PCIICHUS. OI[HOpOI[HBIC, HCIO0OIIPCACIICHHBIC,
MnepeonpeacICHHbIC CUCTEMbI ypaBHeHPIﬁ.

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

8.0011ee ypaBHEHHE MPSIMOU U €ro UCCIEAOBaHHE.

9.YpaBHeHHE NPSAMOIA ¢ YTrIOBBIM KO3(PPHUIIMEHTOM. Y paBHEHHUE MYYKa MPSIMBbIX.
10.YpaBHeHue npsiMoi pOXOAILIEH yepe3 ABE TOUKHU.

11.3agauu Ha npsaAMyIo.

12.YcnoBue napamiebHOCTU U MEPIEHANKYISIPHOCTH MIPSMBIX.

13.PaccTosinre Mexay IBYyMsl TOUKaMH, J€JIE€HHUE OTPe3Ka B JaHHOM OTHOUIEHUH, PACCTOSTHUE OT
TOYKH JI0 TIPSIMOM.

14.JlekapToBa cucreMa KOOpAMHAT Ha IUIOCKOCTH M ee IpeoOpazoBaHue. JlekapToBa cucrema
KoopauHaT B mpoctpaHcTBe. llomspHas cucrema koopauHar. CBsi3b E€KapTOBOW W MOJIPHOU
CUCTEMbI KOOPAMHAT.

15.JIuauu Broporo nopsiika (OKpyx«HOCTb, JIIUIIC)
16. JIunuu BTOoporo nopsiaka ( mapadoia u runepooJa)

17. Bektop. Jluneiinbpie onepanuu HaJa BEKTOPOM (CIOKEHHE BEKTOPOB, BBIYUTAHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO)

18.KoopauHatel BeKTOpa, €ro pasioxkeHue o 6a3ucy opT, MOAYJb BEKTOpa.
19 Ilpoekuus BEeKTOpa Ha OCh, IPOEKLIHUS BEKTOPA Ha BEKTOP. 26

20.CkanspHoe pou3BeieHne BeKTOpoB. CBONCTBA CKASIPHOTO MPOU3BEICHUS.



21.BekTopHOE MpOU3BEICHUE BEKTOPOB U €0 CBOMCTBA.

22. CMen1aHHOE POU3BEIEHUE BEKTOPOB.

III. MATEMATUYECKHWIA AHAJIN3.

23.dyuknwmst. CriocoOb! 3amanus. ['pag ik OCHOBHBIX 3JIEMEHTAPHBIX (PYHKITUIA.
24 HenpepsiBHOCTD (yHKIHH. TeopeMbl HENPEPHIBHOCTH () YHKIIHH.

25.Touku pa3peiBa pyakiun. Kiaccudpukanus Touek pa3pbiBa ¢ yHKIIHH.
26.I1penen nmocnenoBaTeIbHOCTH.

27 Ilpenen GpyHKuuu.
0 o .
28.HeonpexnenenHocTH BUja: ° u — . [IpaBuia packpbITHS TaKOTO BHJIAa HEONPEAEIEHHOCTEH.
o0

29.1lepBbIit U BTOpPOI 3aMedaTeIbHbIE TPECIIbI.

30.ITpousBoanas pyHkuuu. ['eomeTpuuecknii 1 MEXaHMUYECKUI CMBICT TPOU3BOIHOM.
31.Tabnuua npou3BOIHBIX 3JIEMEHTApPHON PYHKIMHU , IpaBUIa AU PepeHIupOBaHNUS.
32.ITpou3BOHBIEC BHICIINX TOPSIKOB.

33. Ilpou3BoaHast pyHKIMH 3a1laHHOM HESIBHO U MapaMEeTPUUYECKHU.

34, Jlorapudmuueckoe auddepeHnupoBaHue.

34. Ilpon3BoaHasi BTOPOro MOPsAIKa U ee PU3NIECKHIl CMBICIL.

35. IlpousBoaHas GyHKUIUU U 33/1a41, TPUBOISIINE K MOHITHIO TTPOU3BOJIHOM.

36. Auddepennman Gyakmuu. [IpubamxkeHHOE BRIYUCICHUE C ITOMOIIBI0 TuddepeHipana
byHKIHH.

37.9kcTpemyMsbl pyHKIMKN. Cxema uccineoBaHus QyHKIMH Ha SKCTPEMYM.

38. HTepBaibl MOHOTOHHOCTH (DYHKLIUH.

39.Touxku nepernda u UHTEPBAJIBI BBITYKIOCTH, BOTHYTOCTH.

40. AcumnTotsl rpaduka gyHkuuu. HakiioHHbIE aCUMIITOTHI.

41.YpaBHeHHE KacaTeIbHOM K TpauKy pyHKIUU.

42. IIpniioskeHue MPOU3BOIHON K PELICHUIO FEOMETPUYECKUX U GU3NUECKUX 3a/1ay.

43. IlonHoe uccnenoBanue QyHKIMA U TOCTPOCHHUE ee rpaduka.

IV. AHTEI'PUPOBAHUE 27

44 IlepBooOpa3Has U HEONpEAEIECHHbIH HHTETPaJl.



45.CBolicTBa HEONIPEAEIECHHOTO NHTETpaIa.

46.MeTo bl HHTErPUPOBAHUS.

47.MeToJ IOJCTAaHOBKYU M METOJ 10 YaCTsIM.

48.MeTo MHTETpUPOBAHUS HEKOTOPBIX pallMOHAIbHOCTEH.

49 .MeroJ MHTEIpPUPOBAHUS TPUTOHOMETPUUYECKUX (QYHKLUH.

50 Metoz HeonpeeneHHbIX KO3 (UIIEHTOB.

51.0Onpenenennplil nHTErpat. 3a1a4y NPUBOAAILME K IOHATHIO ONIPEAEICHHOIO UHTErpaa.
52.Brruucnenue onpezaeneHHoro uurerpana. @opmyna Hetorona-Jleitouuna.
53.OcHOBHbIE CBOMCTBA ONPEAEIEHHOr0 HHTErpaa.

54.Bpluncienye mwionaad KpuBOJIMHENHON TpanenuH.

55.Bbruncinenue oobema Tesa , OrpaHMuEeHHOr 0 JIMHUAME BOKpYr ocu Ox u Oy.

56.Bpluncienre AMUHBL Jyrd, MOMEHTa HWHEPLHUH, KOOPAMHAT LEHTPAa TSKECTU C IOMOILBIO
OIPENIETICHHOT O UHTErpaa.

57.Bpruucnenne paboThl IEPEMEHHOM CUJIBI C TOMOILBIO OIIPEIEIEHHOI0 HHTErpaa.

58.Brruucnenne jiomaiau 1 o0beMa Tena BpalliCHUs B HOHﬂpHOﬁ CUCTCMC KOOpAUHAT.

V.INOPEPEHIINAJIbBHBIE YPABHEHUA .

59.lonsatue auddepenunansHoro ypaBHeHHs. YacTHoe U oOliee pelleHHe YpaBHEHUU.
['eomeTpuyeckas WILTIOCTPALIUSL.

60.IIpocreiimue nuddepeHnuanbHbe ypaBHEHHUS IEPBOTO MOPSAKA.
61.luddepenunanbubie ypaBHEHHS C pa3ICAIOMIUMH TEPEMEHHBIMH.

62.JIuneitnple auddepeHunanbable ypaBHeHHS. Pemenue muHEHHBIX AU depeHIHaTbHBIX
YpaBHECHUH.

63.0nHopoansie nuddepennanbabie ypaBHeHU. OO0I1ee 1 YaCcTHOE pelIeHre YpaBHEHUH.

64.luddepennmanbupie  ypaBHeHHs BTOporo mopsaka. OOmee W 4YacTHOE pelieHue
muddepeHIMaTbHBIX YpaBHEHUI BTOPOTO MOPAIKA.

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

66.Heonnoponansie auddepennnanbubie ypaBHEHHS BTOPOTO MOPSIIKA.

67.IIpocreiimue nuddepenHnnanbHble ypaBHEHUS BTOPOTO MOPSIIKA.
28

VI. ®YHKIIUA MHOT'UX IEPEMEHHBIX



68.dynkuug MHorux nepeMmeHHbIX. OOnactb omnpeneneHus ¢QyHkuuu. HenpepbslBHOCTB
(GYHKIMH.

69.9kcTpeMyMbl PYHKIIMM JBYX NepeMeHHbIX. Cxema ncciaenoBanus QyHKIUU Ha SKCTPEMYM.
70.HauOounbliee 1 HauMeHblIee 3HaUeHUs (QYHKIIUHU 2-X TE€PEMEHHbIX.

71. Iuddepenunan GyHKIUH U YACTHBIC IIPOU3BOTHBIE.

VII. KPATHBIE UHTEI'PAJIbBI

72.J1BoliHO# uHTEerpain. Berurcnenue nBONHBIX HHTErpanoB. CBOMCTBA JBOMHBIX UHTETPAJIOB.
73. Ilopsiiok MHTErPUPOBAHUS B IBOTHOM HMHTETrpase.

74.Bbruncienue miomanu GUrypsl ¢ IoMoIIbIO IBOIHOIO HHTErpaa.

75 IlpuMeHeHne UHTETpana A1 BBIYACICHUS JIMHBl 1YyT'M KPUBOW, MOMEHTA HHEPLIUHA, MOMEHTA
CHUJIBL, KOOPJHMHAT LIEHTPA TAKECTH.

76. TpoilHOM MHTErpal U €ro CBOMCTBA.

7’7.BprunciieHue TpOMHOTO UHTETpAJIA.

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

79.KpuBosMHENHHBINH HHTErpal HEPBOIO U BTOPOTO poJa.

80. Brrunciienne KpUBOJMHEHHBIX UHTETPAJIOB.

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

82. ®opmyna ['puna.

83. ®opmyna Octporpaackoro-I'aycca.

VIII . 2JIEMEHTBI TEOPHUMU ITOJIA

84. DnemenTsl Teopun nonus.(I'pagueHT, poTop, AMBEPreHINs, UUPKYIALIUS, AUBEPTeHIIHS

poropa)
IX . PAJADBI

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

psna.

86. UnciioBble 3HAKOMOIOXKUTEIIBHBIE PSJIbl U IPU3HAKU UX CXOJUMOCTH.
87.Heo0xoauMblil MpU3HAK CXOJMMOCTH YMCIOBOTO Psija.

88.IIpu3Haku cpaBHEHUS .

89.Ilpusnak cxonumoctu [anambepa i 3HAKOMOJIOXKHUTENbHBIX YHUCIOBBIX PAIOB.

90.MHTETrpalIbHBIN U PaJMKATBHBIN MPU3HAKA CXOAUMOCTH KOIu /i1 3HAKOTIOJIOKHUTEITbHBIX
PAIOB.

91.3nakouepenyronuecs psaasl. [Ipusnak cxogqumocTu JleiiOHua. 29

92. AGcoutoTHAsI U yCIIOBHAs! CXOAUMOCTh 3HAKOIIEPEMEHHBIX PSJI0B.



93. CreneHHble psiibl U UX PATUYC CXOJAUMOCTH.

94 Psnpl Teitnnopa u Maknopena, ux NpUIOKEeHHUE Ui BBIYUCICHHS ONpeIeJIeHHOT0 HHTerpaia,
pemenus quddepeHIHanbHbIX YpaBHEHUH U MPUOIUKEHHBIX BHIYHCICHUH.

95. @yHKUMOHAIBHBIE PSAJbl, TPUTOHOMETPUUYECKUE PSIBIL.

96. P @ypre. DopmMyibl KOADPHUITUEHTOB psija.

97. Paznoxenue pynkuuu B psia Dypoe.

98. Paznoxenue GyHKUMMA B pSAJI 110 YETHBIM U HEYETHBIM CTEIICHSM.

X. TEOPUS BEPOSITHOCTEN U MATEMATUYECKASI CTATUCTHUKA

99.0cHoBHbIE NMOHATHS Teopuu BeposiTHOcTed. CiyuaiiHble BEJIMYMHBI, CIy4daliHble COOBITHUS.
JloxHble U 1OCTOBEPHBIE COOBITHS. BeposTHOCTE COOBITHSL.

100.251eMeHThl KOMOMHATOPUKH.

101.CoBMecTHBIE 1 HECOBMECTHEIC COGI)ITI/IH; 3aBUCHMbIE U HE3aBHCHUMBIE COOBITHS. TCOpCMH
CJIOKCHUA U YMHOXKCHUSA BCPOHTHOCTCﬁ.

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

103.dopmyna moaHOM BEpOSTHOCTH.

104.0OcHOBHBIE TOHSITUS MATEMAaTUUECKOM CTATHCTHKU.

105.HopManbsHO pacnipenencHHas cirydaiiHas BeJIMUYMHA U JUCKPETHAs BEJITMYMHA .
106.MaremaTuueckoe OKUIaHue, JUCTIEPCHUsL.

107.I'ucrorpamMma M MOJUTOH OTHOCUTEIBbHBIX YacTOT.

108.Hane:xxHOCTh pabOThI CUCTEMBI.

Kpurepun oneHKM KOMIETEHLIHIA.

[TpomexyTouHas aTTecTanus CTYJICHTOB o JIUCIUIIIINHE «BBICIIIAS
MATEMATHKA » npoBoAUTCS B COOTBETCTBHHM C YCTaBOM YHUBepcureTa, [lonoxenuem o
TEKYILIEM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTEeCTAllMU CTYJEHTOB IO IPOrpaMmam
BO. [Ilpomexyrounas arrecrarus 1o jgucnuiuimHe «BBICIIAS MATEMATUKA»
IPOBOAMTCA B COOTBETCTBHM C pabo4yMM y4eOHBIM IUIAaHOM B _TIEpBOM, BTOPOM CEMECTpax B
dbopme 3K3aMeHa U TpeTbeM cemecTpe B popme 3auera. CTyIEHTHI JOMYCKAETCS K AK3aMEHY T10
JTUCIUIUIMHE B CJIy4ae BBINOJHEHUS MM y4eOHOIO IJIaHa M0 JUCIMILIMHE: BBHIIOJHEHUS BCEX
3a/IaHUI 1 MEPONPUATUH, IPEYCMOTPEHHBIX pabouel MporpaMMoi AUCIUILIMHBI.

OueHka 3HAaHMM CTyJAEHTa Ha 3K3aMEHE HOCHUT KOMIUIEKCHBIM XapakTep, SBIIAETCS
OaJIbHON U OTIpEeENsAeTCs €ro:

- OTBETOM Ha 3K3aMEHE;

- pe3yJibTaTaMy aBTOMAaTU3UPOBAHHOIO TECTUPOBAHUS 3HAHUS OCHOBHBIX
TTOHSITUM.

- AKTHUBHOM pabOTON Ha MPAKTUYECKHUX U Ja0OPATOPHBIX 3aHATHS.

- BrimonHeHnnem pacueTHo-rpaguueckux pador.

- W.T.IL. 30

3nanusa, ymeHus, HABbIKU CMYOEHmMA HA 9K3AMeHe OYEHUBAIOMCA OYEHKAMU.
«OTIINYHOY,- «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.O1ieHuBaHME CTY/ICHTA HA K3aMEHE 10 AUCIUIUIHHE « MaTeMaTHhKa ».

- 13-15,

OueHueaHue cmy()eHma HA 3K3dMeHe

Ouenka

basnel

TpebGoBanus K 3HaHUSIM

15

- CtyneHT cBOOOAHO CHpABIISIETCS C PEIICHUEM MPaKTUYECKUX 3ajad,
pUYeM HE 3aTPYAHSCTCS C PEIICHHEeM IpPH BHUIOU3MCHEHHH 3allaHHid,
[PABIJIBHO OOOCHOBBIBACT MPUHSATOE PEIICHUE, TTTyOOKO M IMPOYHO YCBOWII
[POrpaMMHBIH MaTepHall, HMCYEPIBIBAIONIC, IOCIEAOBATEILHO, YETKO U
TIOTUYECKH CTPOMHO €ro M3jaraeT Ha SK3aMEeHE, YMEET TECHO YBS3bIBATH
TEOPHIO C MPAKTUKOM.

«OTJIMYHO»

14

- CryneHT cBOOOZHO CHpABIISIETCS C PEIICHUEM MPaKTUYECKUX 3ajad,
pUYeM HE 3aTPYAHSCTCS C pEIICHHEeM IpPH BHUIOU3MCHEHHH 3aJlaHHid,
MPAaBIJIBHO OOOCHOBBIBACT IMPHUHSTOE PEIICHWE, TBEPAO 3HAET MaTepual,
rpaMOTHO W 10 CYIIECTBY H3JIaraeT €ro, He JOIMyCKas CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOCHI.

13

- CTy,HeHT CHpPaBJIACTCA C PCIICHHUCM IIPAKTHYCCKUX 3aaayd, IMPHUYCM HEC
3aTPYAHACTCA C PCHICHHUCM IIPHM BUAOUM3MCHCHHUH 38.I[21HPII>1, IIpyu 5TOM IIpH
000CHOBAHHH IMPUHATOTIO PCHICHUA MOI'YT BCTPEUYATLHCA HCE3HAUYNTCIIbHBIC
HCTOYHOCTH, TBCPAO 3HACT MATCpHaA, 'PaMOTHO M IIO CYIICCTBY H3Jaract
CI'0, HC NOITYyCKasl CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOITPOCHI.

12

- CrymeHT cHOpaBisieTcsi C pEIICeHHEeM NPAKTUYECKUX 3a/1ad, OJIHAKO
BUJOU3MEHEHUE 3aJaHui  MOIYT BbI3BATh HEKOTOpPOE 3aTpyAHEHHUE,
MPaBUILHO OOOCHOBBIBACT NMPHUHATOE pEIICHUE, TBEPIO 3HAET Marepual,
rPAaMOTHO M II0 CYLIECTBY M3JaraeT €ro, He JOIyCKas CYILIECTBEHHBIX
HETOYHOCTEW B OTBETE HA BONPOCHI.

«XOpPOoIo»

11

- CryaeHT cHpaBisieTcssi C pPELICeHHEM MPAKTUYECKHUX 3a/1ad, OJIHAKO
BUJOM3MECHEHUE 3aJaHUll MOTYT BBI3BaTh HEKOTOpPOE 3aTPYAHEHHE, IPH
STOM TMpu OOOCHOBAHMU TPHUHATOIO pEIICHHS MOTYT BCTpeuYaThCs
HE3HAYNUTEJIbHBIE HETOYHOCTH, TBEPAO 3HAET MATepHal, I'PaMOTHO U IO
CYLLIECTBY M3JlaraeT €ro, He JONyCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE HA BOIIPOCHI.

10

- CryaeHT cHopaBisieTcsi C pPEIICeHHEM MPAKTUYECKHUX 3a/1ad, OJIHAKO
BUJOM3MECHEHUE 3aJaHUld MOTYT BbI3BaTh HEKOTOpPOE 3aTPYIAHEHHE, IPH
STOM TMpu OOOCHOBAHMU TPHUHATOrO pEIICHHS MOTYT BCTpeuYaThCs
HE3HAYNTEJIbHBIE HETOYHOCTH, B OCHOBHOM 3HAET MaTepHai, MPH 3TOM
MOT'YT BCTPEYaTbCsl HE3HAYUTEIbHBIE HETOYHOCTU B OTBETE HA BOIIPOCHI.

«YIAOBJICTBOPU

- CTy,I[eHT C TpyaAoM CHpPaBJIKACTCA C PCIICHUCM IPAKTUYCCKHUX 3ajia4,
TeOpeTI/IquKI/Iﬁ Marcepuajl IIpu OTOM MOXET I'PAaMOTHO M3JI0OKHUTbL, HEC
JOITyCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE HA BOITPOCHI.

TCIBHO»

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

JOITYCKas CYIICCTBCHHbBIX HETOYHOCTEH B OTBETE HA BOITPOCHI.




- CTyaeHT ¢ OosbLIMM TPYAOM CHPABISIETCA C PELIEHHEM IPaKTHYECKUX
7 3a/1a4, TEOPETUYECKUI MaTepuall IIPU 3TOM M3JIaraercs C CyIEeCTBEHHBIMHU
HETOYHOCTSMH.
«HEYJOBJIETBO 0 - CTyzneHT He 3HaeT, Kak peularb NPAaKTHYECKHE 3a7add, HECMOTpS Ha
PUTEIBHO» HEKOTOPOE 3HAHUE TEOPETUYECKOI0 MaTepHuaa.

OcHOBHas OIlEHKA, UAYIIas B BEOMOCTb, CTYACHTY BBICTABISETCS B COOTBETCTBUU C
O0ayuIbHO- PEeUTHHTOBOM cucTeMoil. OCHOBOI HJisi OmpeAeNeHUs] OLIEHKH CIYXHT YPOBEHb
YCBOEHUS CTYICHTAMH MaTepuala, IpeayCMOTPEHHOr0 JaHHON paboyeil mporpaMMonu.

OneHuBaHue CTy/IeHTa 0 0ANbHO-PEUTHHTOBOI crcTeMe NUCHHUIIHNHBI «MaTeMaTHKa:

AKTHUBHas paboTa Ha MPAKTUUYECKUX 3aHITHUIX OLEHUBACTCS JCHCTBUTEIHHBIM YHUCIOM
B nuHTepBaie ot 0 10 6 mo hopmyre:

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

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

IIp.axmuen - KONMYECTBO NMPAKTUYECKUX 3aHATUHN 1O MPEIMETY, HA KOTOPBIX
CTYJIGHT aKTUBHO padoTalr;

[p.ob6wee — obIICE KOMMUECTBO MPAKTUICCKUX 3aHITHHA MO0 H3y4aeMOMY
IpEAMETY.

MakcumanbHasi OLIEHKa, KOTOPYIO MOKET MOJYYUTh CTYJEHT 33 aKTUBHYIO paboTy Ha
NPaKTUYECKUX 3aHATUSAX paBHa O.

Pe3ynbrarhl TeCTUpOBAHUS OLICHUBAIOTCS JCHCTBUTEILHOM YHUCIOM B MHTEpBajie oT 0

10 4 o popmyie:

B Yuciio mpaBUIbHBIX OTBETOB .
- O1.tectup = *4(2)
Bcer o BompocoB B T eCT €
['neOy.mecmup.- oueHKa 3a TECTUPOBAHUE.
MaxcumanvHas onieHKa, KOTOPYIO CTYACHT MOKET MOJIYYUTh 32 TECTUPOBAHUE paBHA 4.
Oyenka 3a 5K3aMEH CTaBUTCS 10 15 0anpHOM 1mIKane (CM. TaOJIUIY BBIIIIE).
OO6mas oyenka 3HAHUU TO KYypCY CTPOUTCS IyTEM CYMMHUPOBAHUS YKa3aHHBIX BBIIIE
OLICHOK:
Ouenka = Onenka aktuBHOCTH + O1.tectup + Ol.9K3aMeH
BBuny storo o0miasi oneHka mnpeacraBiseT coboi aeicrBurensHoe yucio ot 0 mo 25.
Otanyno - 25- 21 6amnos, xopomo - 20-16 6aminoB, yaoBieTBopuTensHo - 15-11 Gamios, He
YIOBIETBOPUTENbHO - MeHbie 11 OammoB. ([lns mepeBoga onenku B 100 OanpHyO MIKaTy
JIOCTAaTOYHO €€ YMHOXHTH Ha 4).

TecToBbIe 3a1aHUS TSI IPOMEKYTOYHON aTTECTAIMU U TEKYIIETO KOHTPOJISl 3HAHUHN CTYACHTOB
(xommerenuuu OTIK-1,YK-1)
IlepBbiii cemecTp (3a4eT)
1. Marpuna — 310
2.JleficTBHs C MaTpULIaMU

2 -1
3.Ecnu matpuna A = 3 5 , To MaTpuna 4 A uMeeT BUL
8§ —1) (2 —-4)_(8 -4 § —4 32
1) 2) 3) 4)
3 2 3 -8 3 -2 12 8



4. Ecnu MaTpuIsl

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 Matpuibel

-

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 MmaTpunbIA*B paBen

7. IIpu yMHOXKEHUHU MaTpUIbl A Ha MaTpully B 1omkHO coOmoaaTbes ycnoBue

1)uncno cTosn610B MaTpULibl A paBHO YUCILY CTPOK MaTpullsl B

2)4MCIIo CTPOK MAaTpPUILBl A PaBHO YMCITY CTOJOIOB MaTpullbl B

3)uncio cTosOI0B MAaTPUIIBl A paBHO YUCILY CTOJIOLOB MaTpHibl B

4)ecnu MaTpUIbl HE KBapAaTHbIE, TO OHU JOJKHBI ObITh OAMHAKOBOI'O pa3Mepa
5)BEpHBI OTBET OTCYTCTBYET
8.CucreMa JIMHEWHBIX YpPaBHEHUH - 3TO

9.MeToibl pelIeHNs CUCTEMBI IMHEWHBIX YPaBHEHUN

L |3x+2y=7
10. Pemienuem cucteMbl ypaBHEHHI: SBJISIETCS TIapa Ynce
4x -5y =40
a) (0;1) 6) (-1;3) B) (-3;1) 1) (5;-4)
. 1
11.HaitguTe TouKy nepeceyeHust IpsMbIx:  y=2x—3,y = Ex +1

12.YcTaHOBUTH COOTBETCTBUE MCIKAY ONPCACIUTCIIEM U YHUCJIOM A, IIPU KOTOPOM 3TOT
onpeaenuTens paBeH 0:
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_3
)12 2) A 3)-1

13.0npenenurens

14. B ueM 3akiiro4aeTcsi Crocod pa3ioxKeHHs OMPEIeTUTeNs 0 AIEMEHTaM CTPOKU WITH
cToona

15. Kakue 13 Todek MpUHANNEKAT TMHUK: X~ + y° =4
a) (0:-2) 6)(0:2) B) (-2;0) 1) (2;2)

16.Kak HaliTU TOUKY NIepeCcEeUCHUS JTUHUN

3x+2y—-2z=0
17.CKOJIBKO pelIeHr UMeeT cucTeMa: « 2x —y +3z =0

x+y-z=0

18.I1pu pemeHun cucteMsl o npasuity Kpamepa ucnonb3yrorces GopMyIbl

A,
1)x, :AAZ)xi :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
&: ,&1— :ﬂl’):
3 4 7 -4 - 3 7
2)
1 2 2 2 1 2
ﬂ.: ,&1: ,&2:
3 3 4 7 4 3 7
1 2 1 2 2 2
A= A = A, =
4 3 4 3 7 |7 4

21. YKkaxxute BEpHOE COOTBETCTBUE MEXY PA3TMYHBIMU BUAAMHU YPABHEHUS IPSAMOU U UX
dbopMoii 3anucH.

OOPMA 3AIINCHU

Dy - y1 = k(x-x1) 2)Ax + By + C=0, 42 + B2 #£03)y = kx + b4y~ - Y=
Xo =X Vo=

a) o01iee ypaBHEHHE MPSAMON; 0) ypaBHEHHE MPSMOU C YTIOBBIM KO3 (HUIIMEHTOM; B) YpaBHEHHUE
Iy4Ka MPSIMBIX; T) ypaBHEHHUE MPSMOI Uuepe3 1B€ TOUKH.

22. Heobxoaumoe 1 TOCTAaTOYHOE YCIOBUE MAPAIIIETFHOCTH MPSIMBIX C YTIIOBBIMU
kodpuurentamu k; u ko:
1) kithkx=02)ki=k: 3)ki-ko=+14) ki kr=-1

23. Heo0xoaumMoe 1 JOCTaTOYHOE YCIOBUE MEPIEHIUKYIIPHOCTH IPSMBIX C YTIIOBBIMU
kodurmentamu k; u ko:

Dki=ky Dki+hk:=13)ki+k:=—-14) ki k»=-1
24.Y1noBbeIM KO(DPUITUEHTOM TIPSIMON Ha3bIBAETCS yIJIa HaKJIoHa 3TOoM mpsMoid k ocu OX.

25. CoctaBbTe ypaBHEHHE NPSIMOH, IpoxoAsie uepe3 Touky A(3; —2) nox yriaom 45° k ocu OX
B BUzE y = kx + b. BBegute 3Hauenus ku b: k= , b =

26. CocTaBbTe ypaBHEHHE MPSMOU, Tpoxoasimen yepe3 Touku M;(3; 1) u Mx(5; 4) B Buze

obmiero ypaBHeHwus npsimMoit Ax + By + C = 0. Beeaure 3nauenus 4, B, C:
A=,B=,C=
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27. BeibepuTe ypaBHEHUE, OMUCHIBAIOIIEE MPSAMYI0, H300pKEHHYIO Ha PUCYHKE
V A

/_2 0 X

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

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

29. Onpenenutsb, kakue Tpu u3 Touek 4 (1; 4); B (-2; 1); C (—1; 7); D (3; 1) nexat Ha onHOU
MPAMOM

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

31. Ykaxxute BepHOE COOTBETCTBHE MEXAY KPUBBIMHU BTOPOI'O NOPSAKA U X KAHOHUYECKUMHU
YPaBHEHUSMH.

i T D

— — T 2=1. (a#b)
Has b e as b
3 x2+y2 = R 4)y2—2px _______________

a) OKPY>KHOCTb, 0) TUMepOoa, B) AILTUIIC, T') mapadboia

32.BoibpaTh ypaBHEHHE OKPY>KHOCTH, PEICTABICHHON Ha PUCYHKE:
R 2 ) R=3

Dx?+32=9 2)(x—4)P>+ (13 -2?=93) (x+4)°+(+2)*=9
4) (x—4P?-(y-2)*=9 36

33 Ilpunaanexut i Touka A(0;1) oxpyxnocTa x° +3° + 16y -9 =0



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

35. BeiOpatb ypaBHEHUs MapadoJIbl, MPEACTaBICHHON Ha PUCYHKE.
y

) y=2(x+2) 2 y-1=@x+2P% 3y+l=(x-2)7
Hy+(x—2P=1

36.Bexrop-3TO

= —
37. Hausl Bektopsl @ = (—2; 3; 1) u B =(1; 0; 2). YkaxuTe BepHOE COOTBETCTBHE MEXKIY
onepanvsMu HaJl BEKTOpaMU U UX pE3yJibTaTaMU

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

=

o

38. CkansipHbIM MTPOU3BEIEHUEM JIBYX BEKTOPOB & = (ay, a,, a;) u b = (bx, by, b;) Ha3BIBaETCA
—

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

@b =|b| Tp; @

, @B = al-|5]sin(a,5)
3)5-E=np5&-np55

o @B =lal-[B|cos (3.5
s)a-Ez a,b, + a,b, +ab,

39. Haiiute cKanspHOE IPOU3BEICHUE d=21—5kub=1+2j—-3k
= F 37 o —
40. Naus Bektopsl @ = (1; 3; —2) u b = (—1; m; 4). Tpn xaxom 3nauenun uncmam d L Db

m =



41. YupocTure BeIpaKEHUE 21+ (3f — 4k — 51)

6] —8k—107 ) 12 3y.10 4) 10

42. @yHKIMA-ITO

43 .Tloctpoiite rpaduxn GyHKImit: y =2x—3; y=x> =3x+1;y = Sinx; y = Cosx.
44, dynxius y = x> B OKPECTHOCTH OECKOHEUHOCTH SABJIAETCS

1) 6eckOHEYHO MaJION BETUIMHOM

2) 6eckOoHEYHO OOJIBIION BETUYNHOMN

3) HU TeM, HU APYTUM
. sinx
lim

45 3navenue mpemena  **Y X pasHO

)0 2)1 3)e 4) o

46.3amevaTenbHbIE TPEIEIIbI

- in
lim L] + —]
47.3nauenue npenena n PaBHO

2

1 2)w3)e4) e5) &3

48 Ilpenen pyHKIHUH- ITO

o 0
49.Kak packpbITh HEONPEAECIEHHOCT — U —
o0

50. YcTaHOBUTE COOTBETCTBHE MEXKY QYHKIUSIMH M UX TPOU3BOIHBIMHU

@®ynakmus:l)y=a* 2)y=log, x 3) y=1g3x 4)y=Sin’3x 5)y=L2
X

e)y' = —% k)y'=6Sin3xCos3x
X

byy'=a"Ina c)y'=

IIpousBoauan: a '=3
P ) Cos?*3x xlna

51.I1pousBoaHast GyHKIIHH - 3TO

52. TIpousBonHas Gpynknun umeet Bug f'(x) = x° - (x* +4x + 4)(x —1) . Toraa Konu4ecTBo

TOYEK dKCTpemMyMa QpyHKIuU y = f(x) paBHO
38

)1 2)2 3)3 4)4



53.Heobxoammoe ycioBHe 3KCTpeMyMa (pyHKITUN

54.JlocTaTo4HOE YCIOBHE SKCTpeMyMa (PyHKIIUU

T . .
55. Touka A(Z;Z) 3a/1aHa B MOJSIPHOM cucTeMe KoopAuHaT. Toraa B IpsAMOYTroJabHON CUCTEME

KOOpAWHAT TOYKa UMCCT BUM. ..

1) (2:42) 2)(=V331) 3)(V/3:-1)

4)(+2:42)

56. Cxema uccienoBanus GyHKIIUA HA SKCTPEMYM

57.Haubonbiee, HaMMeHbIIee 3HAaYeHUS (PYHKIUS MOXKET IPUHUMATD

Kurou Tecta (3auet B mepBOM cemMecTpe)

o [©) o [©)
= = = =
< o < o < o ] o
: g S| fz| & | Ez | & | Es
5 = 3 5 = 3 5 = 3 5 = 3
= = = =
o g o o g o 2 g o = S 5
= S <! = <! S <! =
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 I 41 3
6 25 20 2 30 5 44 2
a-2;0-
7 1 20 T 3 3124 4 2
10 r 22 2 32 2 47 4
11 §,Z 23 4 33 0
3°3
1-B,3-
12 1-1.2-2.3-3.4-5 24 Tg 34 4 50 a,5-¢,4-
K,2-C
15 a,0,B 25 1;-5 35 2 52 4
1-1,2-
16 - 37 2,3-3,4-
4
17 1 26 32,7 38 4 55 2

Bropoii cemecTp (3K3aMeH)

1.®yukius F(x) Ha3piBaeTcs nepBooOpasHoit ans ¢pyakuu f(x) Ha (a;b), ecnu s 1r0060r0 X

IMPUHAJIC)KANICTO MHTECPBAITY BBIIIOJIHACTCA PAaBEHCTBO

39

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

2. MHOXecTBO epBooOpa3HBIX GyHKIMH [ (X) = xcos(x”) paBHO...




2
1)%Sin(x2)+c 2) —%Sin(x2)+c 3) %sin(x2)+c 4) 2sin(x*) +c

3.®@opMynia UHTETPUPOBAHUS 10 YACTSIM

4. TlepBooOpa3Has sl HEONPEAEICHHOTO HHTerpanaj—dx

e

5. Kakoil uHTerpai BbIYUCIEH HEBEPHO

I)J.x 2_)65)(5_'_ ———dx = ln‘x —5x+7‘+C Z)I 3x=%tg3x+C 3)Iefxdx=efx+C

4) I Cos5xdx = % Sin5x+C

6. HeonpeneneHHbIN HHTErPAI-3TO
7. MeToabl HHTETPUPOBAHUS
8. YcTaHOBUTH COOTBETCTBUE MEXKIY (DYHKITMEH U IepBOOOpa3HOI

1) y=2x" a) —Cosx +c
2)y = Sin x b) 2Jx +¢
3
3) y= 1 d 2x
4) y =59 ) In(sinx) + c

Sinx
5)y =sin2x k)—%cos2x+c

9. 'eoMeTpHUUECKUIA CMBICI ONPEIETEHHOTO HHTErpaia

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

-
Il
J
v

v

I
Y
raf O

xY

a) j (2x — %dx 6) j (2x — %dx B) j (— —2x)dx
2 X 0 X

11. ®opmyna Herotona-JleitOnura

12. Haiinure QpyHKIUIO, U1 KOTOPOH MepBOOOpa3Hasi UMEET BUT R/x+c
13. [loxpiHTerpanbHas GyHKuus f(x) HedetHas U f(x) > 0 Ha OTPE3HO [O, a] , TO UHTErpai



]i f(x)dx paseH...

2a a a
1) j f(x)dx  2) j f(x)dx 3)0 4)2 j F(x)dx
0 0 0
14. Kakoe 13 CBOMCTB HEONPEAEIEHHOIO HHTErpaJla HE UMEET MecTa

D[ =0 2) | £ o= | ) | g

b c b b a

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

15. ®opmyna aiist BEIYHCIEHHUS 00beMa Tena BOKpyr ocu Ox

16. O6bem Tena, 00pa3oBaHHOTO BpaleHHneM KpuBoi y=f(x) Bokpyr ocu Oy MOKHO BBIUHCIUTH
o ¢popmye

1)V:7rjy2(x)dx 2) V=7rjy(X)dx 3) V=ﬂjX(y)dy 4) V=”IXZ(Y)dy

17. Ilnomans GpUrypel, OrpaHUYCHHON JTUHUSMHA

18. ®opmyna Herorona-JIeiiOHuIIa uMeeT BU

D[ f(0dv=F(b)=F(a) 2) [ f(x)dx=F(@)=F(b) 3) [ f(x)dx=[(b)-[(a)

4) [ f()dx = f(a)- £ (b)

19. HecoOGCTBEHHBIN HHTETPAI-3TO

20 . Nurerpan I dx paBeH
L X+/In x
1)1 2) 3)0,5 4)2
21. 3anummre GopMyny AN BBIYUCICHUS JJIMHBI IYyTH
22.
l)"

Ha pucynke npuBeieHO reoMeTpruieckoe N300pakeHne KOMITJICKCHOTO YUCIIa. 3alnucaTh
anreOpanveckyro Gopmy uucia

23. Haiitu 3naueHue Boipaxenus (7 +i)(2 —1)



1) 13+5i 2) 15+5i 3)13-5i 4) 15-5i
24. 3anummuTe paBeHcTBa 1) i = 2)i’ = 3) i’ =

25. llycts z =1+1i. U3BecTHO, uTO |z| =2, argz = % , torma (1+i)* paBHO ...

) 2v2 2) 4 3)-2J2 4) 4

26. Pacrionokure KOMILUIEKCHBIE YMCIIA B IIOPSAIKE BO3PACTAHMS UX MOAYJIEH

1) =2i 2)=2+i3) 4-3i 4) i
27. JuddepeHnuanbHoe ypaBHEHUE — 3TO
28 . Ilenb cocTaBieHus u pereHus quddepeHaIbHOro ypaBHEHHS

29 . Topsanox muddepennuansuoro ypasaenus 4" + y = 5x° pasen...

D2 2)6 3)5 4)4

30. Ilopsmox nuddepeHnnanTbHOro YpaBHEHUS COOTBETCTBYET

31 . YcraHoBUTE COOTBETCTBUE MEKIY U (HepeHIIMATBHBIMUA YPAaBHEHUAMHU U UX
XapaKTEPUCTHUCCKUMH YPAaBHEHHSIMH. . .

D.2y" =3y "+ =0 2). 2" =y " +y +3y'=03). 2" =y " +y+y=0
Bapuantsl oTBETOB

a)2k* =k +k+1=006)2k —k> +k+1=0B)2k* - k> +k* +k=0
N2k’ —k>+k=0m)2k* -k’ +k*=0

32 . Buasl nuddepeHnnanbHbIX ypaBHEHUH IEPBOT0 MOPSIKa

33. OGmee penrenne quddepeHaIbHOr0 ypaBHEH!Us IEPBOTO TOPSIKA - 3TO
byHKIISA

34. Jlano nquddepenmuansHoe ypaHeHne y” = 3x” Haiiaute ero obmee pereHne
1
Hy=6x+C,C, 2) y=Zx4+C1x+C2 3) y=x’+Cx+C, 4) y=x>+Cx* +C,

35. dano ypaBuenue y"—2y'+ y = Cosx . YacTHOE pelieHre JaHHOTO YpaBHEHHsI HEOOXO0AMMO
UCKaTh B BUJIC
1) y,, =ASinx+BCosx 2) y,, =e"*(ASinx+ BCosx) 3) y,, = ACosx 4) y,, = Ax’Cosx
36. Pemenue nuddepenmansuoro ypasuenus y"—2y'—8y =0, yJI0BIeTBOpPSIOLICE
yenosusim y(0)=1, y'(0)=0  umeer BUI:
1 2 2

Dy=—e"+=e™2) y="e™

J)y=ze +3e" 2) y==
37. MuddepenunanbHble ypaBHEHHs BTOPOTO MOpsiAKa
38. Cpenu npo0ell ykakuTe IpaBUIIbHBIE

+§e4x 3) y=§e“ 4) y=8ezx+e4x

3 2
1 X ) 2x” =5x+1 3)x+10 4 x+1
x-2 3x° —x* +x x—-20 2x° -3
1) lu3 2)2u4 3)Iu2 4)3u4
39. IuddepennpanbHoe ypaBHEHUE MIEPBOTO Hopsiaka Buga:  y' + f(x)y = g(x) Ha3piBaeTCs

1) onHOpOAHBIM 2) nuHelHBIM 3) C pa3AeNAIOUIMMUCS NEPEeMEHHBIMH 4) B MOJHBIX
nuddepenimanax
40. Mepa mI10CKOro MHOXKECTBA, U300paKEHHOTO Ha PUCYHKE PaBHA 42



)27z 2) 4z 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={2} 2) C={3,57}3) C=1{,23,57.9,10}4) C={9,10}

42. 3ajaya OTbICKaHUS pelieHus AU epeHINaIbHOr0 YpaBHEHUS 110 331aHHBIM HaualbHbIM
YCIIOBUSIM Ha3bIBAETCS:

1) mpaBunom Jlonutans 2) metonom Jlarpanxka 3) 3amaueit Komm 3) moxcranoBkoit Ditnepa
43. Tlpumepsl 3a1a4, I71e UCNONIB3YIOT TG depeHnalbHbIe YPAaBHEHUS

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

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

46. HeoOxoaumoe ycioBHe SKCTpeMyMa (pYHKIUHU 2-X IEPEMEHHbIX
47. JlocTaTOYHOE yCIOBHE IKCTpEMyMa (PYHKLHHU 2-X TIEPEMEHHBIX
48. Ilnomans GUrypsl MOXKHO HAMTH C MOMOIIBIO JBOMHOTO HHTErpaja

v A i
E y=2x
1
16
=2
0o 4 -
16
T
1)jdyjdx
0 2x
16
4 52
2) jdyjdx
2 2x
4 2x
3
).z[dxlj;dy
N
2 X2
4) [dy [ dx 43
1 2x

49. C noMo1pi0 JBOMHOIO HHTErpaJia MOKHO BBIUUCIIUTH



dx

50. B unTerpaie I—ILJ‘IH MpPUBEICHUS MOABIHTETPAIbHON (QYHKIUU K  PaLMOHAIBHOM

Vx+4/x

JIpoOu HeoOXoaMMa 0 ICTaHOBKa
Dx=t’ 2)x’=t 3)x=t*> 4)x=t°
51. ®opmyna 1BOWHOTO HHTETpala

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

T
53. JIst BBIYMCIIEHUS UHTETpajia j e

0
cosx=t. [Ipu 3TOM mnpenensl HOBOro HHTErpana oOyayT

COsS X

sinxdx  1enecooOpasHo cienaTh NOJCTAHOBKY

l)a=1,b=-1 2)a=0,b=1 3)a=-1,b=1 4)a=1,b=0

1 1-x
54. O6yacThIO MHTETPUPOBAHUS UHTETpAJIA I dx I f(x;y)dy sBnsercs
0 0
1) npsIMOYTOJIBHUK
2) OKpY>KHOCTb
3) TpeyroJibHUK
4) kBazpaT

1 3
[TocTpoiiTe 06J1aCTh HHTETPUPOBAHUS jdy I f(x;y)dx
0 2

2x+5 o
55. Paznoxenue apoou —————— Ha IPOCTEHIINE NUMCET BHA:
(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 UHTErPUPOBAHUS IO YACTSIM UMEET BU/I:

1) jUdV:UV+deU 2) fUdV:UV+jUdV 3) jUdV:UV—deU
fUdV:UV+jUdV

57. Pax — 3TO
58. HaiiTu Tpu nepBbIX 4ieHa psaa Z%
n=1 &N —
1)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. HeoOxoauMBIii MPU3HAK CXOUMOCTH 3HAKOMOJIOKUTEIBHOTO psiaa

v

2
60. OnpeneneHHblil HHTETpa J.C0s2xdx paBeH 44

4

4)



10,5 2)05 3)0 4)-1 5)1

61. Ilnomans ¢purypa MO>KHO BHIYUCIHUTH C IIOMOIIBIO HHTErpaa:

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

o
62. Pan Buna Z U, ,tne U, -4eHbl YUCIOBOM IOCIEI0BATEIbHOCTH HAa3bIBAETCS
n=1
1) gncioBBIM
2) CTENIEHHBIM
3) pagom Dypbe
4) psinom Jlopana

63. O6umM pereHreM audQepeHIraIbHOro ypaBHeHus: y' + y =1 sBusiercs (yHKIHS:
1)y=Ce*+1 2) y=Ce™+1 3) y=Ce™ +14) y=Ce® +1
Pa3noxute B psag Maknopena Gpyskmuio Y sin x

64. Pan Z La CXOJUTCS IIPU YCIIOBUHU
n=1 P
1) a <0
2) a1
3)0<a <l
4)a=1
65. Hanucate ¢popmyiny n-ro unena psga 1+1/4+1/9+1/16+......
1) I/n!
2) 1/n*?
3) 1/2n-1
4) 1/(n-1)*
66. ®opmyia psaa MakiopeHa
67. Psg @ypee
68. CKOJIBKO TPEX3HAYHBIX YMCEJI MOXHO COCTABHTh M3 KapTouek ¢ nudpamu: 0; 2; 5; 7 ?

1) 24
2) 12
3) 16
4)20

45



69. Ckonbko OYyKBOCOUETAHUH Pa3INYHBIX MOXKHO COCTaBUTh NIEPECTAHOBKOM KapTOYEK CO
cnenyromumu o0ykBamu: K, O, JI, O, K, O, JI, b, 4, U, K?

. n!
Hcnons3syiite popmyny: P = ————
n'!nynyl..n,!

1) 554400
2) 1108300
3) 277200
4) 10840

70. @opmyiia KJIaCCUYECKON BEPOSATHOCTH

71. HaiiTi BepOsSITHOCTB TOTO, YTO NMPU OPOCAHUHU JABYX UTPAIBHBIX KOCTEH B CyMMe BBINIAAET
IISITh OYKOB.

!
2)%
5
4)%

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

cHayasia OyzieT U3BJIEeYEH CHHUM 1Iap, a 3aTeM — KpacHBIH.
Do
o
3)1;41
o
73. Haiitu BeposITHOCTH TOTO, 4TO TIpu 10 Opockax MOHETHI, OpEN BBIAAET 3 pasa.

1) 120
1024

2)1,2

3)0,24

4) 0,9 46



74. MaremaTuueckoe OXUIaHUE ciaydahHol BenumuuHbl X 0,5; gucmepcust ciaydaiHOM
BEIMUUHBI X 5. Hailtu wmarematuyeckoe OXUJAHUE U JUCIEPCHIO  CIy4alHOU
BenunHbl 2.X —3.

DHMQX -3)=-2; D2X-3)=202) DMQ2X -3)=2; DX -3) =20
HHMQRX -3)=3; DX -3)=10 4) H)M2X -3)=-5; D2X-3)=6

75.]1Be He3aBUCHUMBIE JAMCKPETHBIE CllydaiHble BeauyuHbl X W Y 3aJaHbl 3aKOHaMU
pacnpenenenusi. HallTh mMaTeMaTn4eckoe OXUIAHWE M JAUCHEPCUIO I CIy4allHOW BEJIMYMHBI
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 (GOpMyliaMid paBHOMEPHOIO pacrpeaeeHus

0,(x < x,) ()
1
flx)=q——.(x, <x<x,)
I: - I'_ ’ -
0. (x> x;)
+ X A | X 3 : (2)
X 1 X" X, —X X, +x
My = [ xf(x)de = | dx = Rl R -5
el TN, —X n-x 2| 20 -x) 2
' - 1 " X, —X
D, = J"—a&:—jf}l.' = Sl R Ve — M, =
* X, — X, o -1 3| Ax, —xy)
_ X txx tx (xy +x, ) _Xp TLxX, t Xy (x, —x, )
3 4 12 12
., = —
B 2-3
ﬂI/ICHepCI/IH ..., IIOTHOCTH BepOHTHOCTI/I. cees cpe,Z[Hee KBaI[paTI/ILIHOC OTKJIOHCHHUC. ..,

MAaTEMAaTHYCCKOC OXKMAAHUC. . ... .



Kittou Tecta (9K3aMeH BTOpPOM ceMecTp)

© o < = © 2 © 2
8 g s g g = 8 g = g g =
% o A 5 g‘ o A s % o A s g‘ o A s
5 25 g 5 25 a 5 =38 3 =l
) A m o A m o A m o
: 2 2 Z 2 2 2 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 ' 23 4 0 3 61 3
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 2-8,1-1,3-
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
Kputepun o1ieHKH TeCTOBBIX 3a/IaHU
IIprMep OlleHKH TECTOBBIX 3aJaHUI MOKET ONpeaeasAThCs Mo popmylie:
Yucno npasunvubix omeemos .
= OIL.TECTH === === === == oo e oo e e e e e *4(3)

Bcero BOIIPOCOB B T €CTC

I'neOy.mecmup,- ouenka 3a TectupoBanue. OLEHKa 3a TECT UCMONIb3YEeTCs KaK COCTaBHAs
oOw1eil OLeHKH 3a Kypc, KaKk yKa3aHo B mpumepe m.3.1.
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