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K.¢h.-m.H., Ooyenm B.H. Pviowcuk

Penenzeunr

0.m.H., npogheccop Iloeonviuies B.A.

Pabouast mporpaMma qUCITUTITUHBI

MaremaTuka

pa3paboTaHa B COOTBETCTBUU C (pemepaibHBIM TOCYJAPCTBEHHBIM 00pa30BaTEb-
HBIM CTAaHJIapPTOM BbICHIEr0 00pa3oBaHMsl - OaKajgaBpuaT MO HAIPaBJICHUIO MOJATO-
ToBKU 35.03.06 Arpounxenepus yreepxaeHHbIM [Iprkazom MunucrepctBa oOpa-
30BaHMs U Hayku Poccuiickoit denepanun ot 23 aBrycra 2017 romga Neg13.

CocrapieHa Ha OCHOBaHHMH YueOHbIX m1aHoB 2024 roga Habopa:
HarpasiaeHus: moarotoBku 35.03.06 Arpourkenepus, mpogib TexHUYECKUe Ch-
CTEMBbI B arpoOu3Hece, YTBEp)KACHHBIX YUYEHBIM COBETOM YHuBepcutera oT 18
utoHs 2024 roga, npotokost Nel 1.

Pabouast mporpamma o100peHa Ha 3aceqaHuy Kadeapbl TEXHUIECKUX CHCTEM

B arpoOusHece, MpUpogo00yCTPONUCTBE U JOPOKHOM CTpouTenbcTBe. [IpoTokon

Nell ot 18 urons 2024 r.

W.o. 3aBenyromiero kadeapoit K.T.H., notieHt W.I1. Anpimun



1. HEJIU OCBOEHUA JUCIHUIIJIMHBI
1.1. OBnageHne MaTeMaTUYECKUM anmnapaToM AUCUUIUIMHBI 71 PEIICHUS 3a]1a4
KOHEYHOW CTPYKTYpHl MPEIMETHOW O0JacTH CHENUATUCTa; H3YYUTh METOJMKU COCTaBIICHUS
MaTEeMaTUYECKUX MOJIENe OOBEKTOB M MPOIECCOB KOHEYHOW CTPYKTYPHI C TMO3HMIIMH CHCTEMHOTO
nmoaxonaa, I/ISyIII/ITb METOABI ITIONCKA U OLICHKHU peI_HGHI/Iﬁ C anBnequHeM MaTEeMaTHYCCKUX Moneneﬁ.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII
BJIOK OIIOITI BO:b1.0.09

2.1 TpeGoBaHus K MpeABAPUTEIHHON MOATOTOBKE 00YUaIOIIETOCS:
Bnanenne maTeMaTnuecko MoAroTOBKOM B 00beMe cpeHeo0pa3oBaTeIbHON MTPOTrpaMMBl,
BKJTIOYAIOLIEH MOHATHS apu(METUKH, aJIreOpbl U Haval aHaJIn3a, TeOMETPUH (TNTAHUMETPUU U

CTEPEOMETPHH).

2.2 JIMCUUTUIMHBI ¥ IPAKTUKH, JJI1 KOTOPBIX OCBOSHUE TAHHOW TUCIUILIMHBI (MOYJIsI) HEOOXOIUMO

KaK MPEIIIeCTBYIONICE:

CHGHI/IEU'H:HBIG JAUCHUIIJIMHBI HAITPABJICHUA ITOATOTOBKH.

3.JIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O JUCIHUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBbTATAMU OCBOEHUA

OBPA3OBATEJIbHOM ITPOTPAMMBI.

JlocTkeHHs TIIIAaHUPYEMBIX PE3yJIbTaTOB OOYYECHHS, COOTHECEHHBIX C OOMIMMHU LEISIMU U
3amayamu OITOII, sBasgeTcs 1ENbI0 0OCBOSHUS JUCIHAIIINHEIL.
OcBoeHHe TUCIUTIINHBI HAMPaBJIeHO Ha (OPMHUPOBAHUE CICAYIOMNUX KOMITCTCHITHI:

Komnerenmnus
(Ko ¥ HAMMEHOBAHHE)

MHIUKaTOPBI MOCTIKEHUS 1
KOMITETCHITUHA
(K01 ¥ HAMMEHOBaHME)

Pe3ynbraTer 00ydeHus

YHI/IBepcaJIBHHC KOMIICTCHIIMH

YK-1. Criocoben
OCYIIECTBIATH IMOUCK,
KPUTHYECKUN aHATTN3 U
cHHTe3 HH(popMaIuy,
NPUMEHSTh CHCTEMHBIH
MOJIXOJT IS PEIICHUS
MIOCTABIICHHBIX 33124

VK 1.1. Ananmsupyer
3a/1avy, BeIICIAS e¢ 0a30BbIe
COCTaBJISIOIINE,
OCYIIECTBIISIET
JIEKOMITO3UIIMIO 3a/1a4H;

VK 1.2. Haxoaut n
KPUTHYIECKH aHATU3UPYET
UH(OpMAILHIO,
HEOOXOUMYIO ISl PEIICHHS
ITOCTaBJICHHOM 3a1a4H;

VYK 1.3. PaccmarpuBaer u
npejiaraeT BO3MOXHEIC
BapUaHTHI PEIICHUS 3a/1a4H,
OIICHUBAsI X JOCTOUHCTBA H
HEJIOCTaTKH;

VYK 1.4. Onpenenser u
OILICHMBAET TOCIJIEACTBHS
BO3MOKHBIX PEIICHUM
3a/1aqm.

3HaTtb: ba3zoBble cocTaBIIAIONINE 3a1a4H
YMmers: AHanu3upoBaTh 0a30BBIE
COCTaBJISIOIINE.

Baanerb: Metogamu BEIOOpa ONTHMABHBIX
pellIeHU.

3natb: Marematndeckue OPMYIIBI U 3aKOHBI
JUTS perieHus npodeccnoHaIbHON 3a1auu.
YmMmers: Haxoauts HE0OX0AUMYIO
WHPOPMALIUIO JUTSI PELICHUS TIOCTAaBICHHON
3aJIavH.

Baapers: HeoOxomumoii uadopmarmei.

3narb: CHCTEMHBIM TOIXON JUISI pPEHICHUS
3a7a4H.

YMmerh: OLEHUBATE JOCTOMHCTBA U
HEJIOCTATKHU Pa3IMIHbIX BAPHAHTOB PEIICHUS
3a7a4H.

Baagern: BceBo3MOXHBIMU
peIIeHUs 3a7a4u.

BapHuaHTaMU1

3natb: BceBO3MOXHBIE MOCHEACTBUS NpU
pelIeHIH 3aa4u.

YmMmerb: [IpoBOIUTE OLIEHKY MOJTYYEHHOTO
pe3ynbTaTta

Baanerb: Metogamu onpeneneHus
MOCTIECTBUIN BO3MOYKHBIX PEIICHUH.




OobmenpodeccHoHaTBHBIE KOMIICTCHIIUN

OIIK-1. Criocoben pemaTsb
TUTIOBBIC 33/1a49H
npodeccCHoHaTBEHOM
JISSATEIILHOCTH Ha OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHX,
€CTECTBCHHOHAYYHBIX U
o0menpodeccnoHaTbHBIX
JUCIIUTUIMH C IPUMEHEHHEM
HHGOPMAIUOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH

OIIK-1.1. lemoHCTpUpyeT
3HaHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTeCTBCHHOHAYUYHBIX U
o0menpodeccnoHaTbHBIX
JUCLUIUINH, HEO0XOIUMbIX
JUIS PELIEHUs TUIIOBBIX 3a/a4
B 00JIACTH arpOMHKEHEPHH.

3naTh: OCHOBHBIC 3aKOHBI MATEMAaTUIECKHIX
W €CTECTBEHHBIX HAYK, HEOOXOAMMBIX IS
pEIleHHS TUITOBBIX 33124 MPO¢eCCUOHATBHOM
JESATSILHOCTH

YMeTh: AHaTU3UPOBATH OCHOBHEIC 3aKOHBI
MaTEeMAaTHUYECKUX M ECTECTBCHHBIX HAyK
Baanerb: CriocoOHOCTHIO TIEMOHCTPAITHH
3HAaHUH OCHOBHBIX 3aKOHOB MaTEMaTHICCKUX
M €CTECTBEHHBIX HAYK HEOOXOJMMBIX JUISI
pEIleHHS TUITOBBIX 33124 MPOeCCUOHATBHOM
JeSTEITLHOCTH.

Jtanbl GOpMHUPOBAHUA KOMIIETEHUMH B NMpoLecce 0CBOCHUA 00pa30BaTe/ibHOIl MPOrpaMMBbl: B
COOTBETCTBUH C y4eOHBIM IUIAHOM U TUITAHUPYEMBbIMHU pe3ynbraTtamu ocBoeHust OITOIL.




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

. 1 2 3 4 5 6 7 8 HUroro
Bunsamsamuit G5 G [PIin VIT  [PILO
JTexmmm 32 32 36 36 68 68
[IpakTuueckue 48 48 18 18 66 68
KCP 2 2 2 2 4 4
Koncynbramus 1 1 1 1
[epejt 9K3aMeHOM
[Ipuem sx3ameHa 0,25 | 0,25 0,25 02,5
[Tpuem 3agera 0,15 | 0,15 0,15 0,15
KontakTHas
paboTa
oOyuaronuxesi ¢ | 82,15(82,15(57,25]57,25 139,4 | 139,4
[periofaBaTenem
(ayauTopHas)
Cam.paGota 61,85|61,85| 133 | 133 194,85 | 194,85
KoHTposb 25,75 | 25,75 25,75 | 25,75
toro 144 | 144 | 216 | 216 360 360
Pacnpenesienne 4acoB AMCHMINIMHBI N0 KypcaM (3ao4Has (popma)
Bun 3ansatuit 1 2 3 4 5 Uroro
VII PIIJT VIT PT1JT VIT PT1JT VII PT1JT VIT PT1JT VIT PT1JT
Jlexunu 4 4 4 4 8 8
[pakTHyeckue 6 6 6 6 12 12
[Koncynbranus | 1 | |
repes1 YK3aMEHOM
[Ipuem dKk3aMeHa 0,25 | 0,25 0,25 | 0,25
[Ipuem 3auera 0,15 | 0,15 0,15 | 0,15
KonrakTHas paboTa
obygaiompuxcs 10,15 10,15 [ 11,25 [ 11,25 214 | 21,4
C MpernoaaBaresieM
(ayauropHas)
Cam. pabora 204 | 204 126 126 330 | 330
KouTpoab 1,85 | 1,85 | 6,75 | 6,75 8,6 8,6
Toro 216 | 216 144 144 360 | 360




CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDBI (ounas ¢popma)

Kon HaunMeHoBaHMe pa3iesioB U TeM /BUJ 3aHATHS/ Ceme | Yaco | Unamka
3aHATHA crp/ B TOPbI
Kype JOCTHIKE
HHA
Pa3gen 1. OcHOBHBIE 3TaNbl CTAHOBJICHUSI MATEMATHKH H ee
CTPYKTYp
1.1 OCHOBHBIE MaTeMaTHYECKHE TOHATHS. 1 4 YK-1
OcCHOBHBIE BUJIBI U U€PTHl MATEMATHUECKOTO MBIITUICHUS. MHOXECTBa OIIK-1
1 JIOTHYECKHUE OTIepariy HaJ HuUMH./JIex/
1.2 [ToBTOpEHUE METOIOB PEUICHUI aNTeOpandecKux M 1 4 VK-1
TPaHCICHCHTHBIX YpaBHeHUA. /IIp./ OIIK-1
1.3 CamocrosrenpHas padora. /Cp/ 1 20 YK-1
OIlIK-1
Pa3gen 2. DineMeHTHI JTUHEHOMH anre0pbl M AHAINTHYECKOM
reoMeTpHH
2.1 Martpurner. Onpenenurenu. CHCTEMBI TUHSHHBIX ypaBHEHUA./JIex/ 1 4 VK-1
OIlIK-1
2.2 Martpumbl. Onpenenurenn. CHCTEMBI TUHEHHBIX ypaBHeHHH. /T1p./ 1 4 YK-1
OIIK-1
2.3 Bexrops! u aevictBust Hax HUME /JIek/ 1 4 YK-1
OIIK-1
2.4 Bexrtopsl. EnnHIUHBIE BEKTOPBI, pa3iI0KEeHUE BEKTOpA 110 1 4 VK-1
OpTOTOHAILHOMY 0Oa3ucy. YcIoBUE NapajuIeIbHOCTH U OIIK-1
TIEPIICHIUKYIISIPHOCTA BeKTOpOB. /IIp./
2.5 JIuHus Ha MIOCKOCTH. YpaBHEHHUE MPSMOM Ha TUTIOCKOCTH. JIMHUM 1 4 YK-1
BTOpOTO Topsiaka /JIex/ OIIK-1
2.6 Jlunum nepBoro u Broporo nopsiaxa. /I1p./ 1 2 VK-1
OIlIK-1
2.7 ITnockocts. [Ipsmast B mpoctpanctse /JIek/ 1 4 VK-1
OIIK-1
2.8 ITocTpoeHue MI0CKOCTH TI0 YPaBHEHHUIO, B3AMMHOE PACITONIOKECHHE 1 4 YK-1
miockocTei. [IpsMast ¥ IIOCKOCTh B MPOCTPAHCTBE. 3a1au HA OIIK-1
BBIYHCIICHHE PACCTOSIHUSI MEKAY IUIOCKOCTSIMH, TIPSIMOiT 1
wIockocThio. /Ip./
2.9 Martpunsl. Onpenenutenu. CUCTEMBI TUHEHHBIX ypaBHEHHH 1 20 VK-1
Bexrtops! u aeiicTBus Haa HUMU. JIMHUSA HA TIOCKOCTH. I111OCKOCTE. OIIK-1
IIpsitmast B ipoctpanctse /Cp/
Pa3gen 3. MatemaTuyeckuii aHaau3
3.1 Oynxnus. [Ipenen nepemenHoi, npenen Gpynkunu. Teopemst o 1 4 VK-1
npezenax. [Iepsslit 1 BTopoii 3aMedaTenbHblIi npenensl beckoneuHo OIIK-1
MaJble U 0eCKOHETHO Oobine GyHKITUH. TOYKH pa3pbiBa (PyHKIIHH.
Teopemsbl 0 HepepbIBHOCTH (HyHKIINHN /JIex/
3.2 Beruuciienune npenenos. /Tp./ 1 4 YK-1
OIIK-1
33 IIpomsBoanas ¢pyHkimu. Tabnua npon3BoaHBIX. ['eoMeTprueckuii u 1 4 YK-1
MEXaHWYECKUH CMBICI Mpou3BoaHOM/JIek/ OIIK-1
34 Beruncnenue npons3BoaHbIX npocredmux yunxuuit./I1p./ 1 6 VK-1
OIIK-1
35 IIpou3BoaHbIC BRICHIMX MOPsAKOB. [Ipou3BoIHAS CIHOXKHON QYHKITHH. 1 4 VK-1
IIpousBoaHas GyHKIUIL, 3aJaHHBIX HESBHO, MAPaAMETPUUCCKH. OIIK-1

Jlorapudpmuueckoe nuddepenuuposanue [Ipunoxenue
MPOU3BOIHOM JUIsl PEILICHUS] TEOMETPUIECKUX, MEXaHMIECKUX 3a/1a4.
®opmyiel Teiinopa u Makiopena Touku sxcTpeMyma QyHKIHH.
WnTtepBans MoHOTOHHOCTH. ToYKM neperuba n MHTEPBaJIbI
BBIMYKJIOCTH BOTHYTOCTH. /JIek/




3.6 Beruncnenue nponssoaHsix. /I1p./ 6 VK-1
OIlIK-1
3.7 HUccnenoBanue GpyHkmm Metoaamu AupepeHInanbHOro 6 VK-1
ucuucienus. /I1p./ OIIK-1
3.8 Oynxmus. [Ipenen pyakuu. [IponsBoaHas GyHKINN U €€ 10 YK-1
MIPIIOKEHUE K pemeHuto 3anad. /Cp./ OIIK-1
3.9 Kommnekcusie aucna/Jlex/ (mpe3eHTarys) 2 YK-1
OIIK-1
3.10 KomrmiekcHele yncna u geiictus Hax HUMU./[1p./ 6 VK-1
OIIK-1
3.11 PacuerHo-rpadmdeckas padora mo reMe «KomrekcHsie gnciay./Cp./ 8,85 YK-1
OIIK-1
3ayer 0,15
Pa3nen 4. UnTerpupoBanue
4.1 [lepBooOpasnas. Heonpenenennsiit naTerpain. Tabnuia u cBoiicTBa 2 VK-1
HeompeaeeHHoro uaTerpaia. /Jlex/ OIIK-1
4.2 Heonpenenennsiii narerpai. [Ipocreiimee uarerpuposanue. /I1p./ 1 VK-1
OIlIK-1
43 MeToap! HHTETpUPOBAHUS (3aMeHa ITEPEMEHHOH, 10 YacTaM, 2 YK-1
WHTETPUPOBAHIE TPUTOHOMETPUICCKUAX (DYHKITHIA, MHTETPUPOBAHKC OIIK-1
palMOHATBHBIX ¥ HPPAIIOHABHBIX BEIpaxkeHuit) /JIek/
4.4 Merons! naTerpuposanust/IIp./ 1 VK-1
OIIK-1
4.5 CamocTrosTenpHas pabora 1o Teme «HeonpeneneHHbIi 10 YK-1
uaTeTpa»/Cp/ OIIK-1
4.6 OnpeneneHHpI HHTETPAN. 3a1a9, MPUBOASIINE K TTOHITHIO 2 YK-1
ONpeIeNIEHHOTO HTErpalia. BriuncieHue onpeneseHHoro nHTerpara. OIIK-1
®dopmyna Hetorona-JleitOHuIa. MeToapl HHTETPUPOBAHUS B
oTpenieeHHOM uHTerpae. /JIex/
4.7 Brruuciienune onpeneneHHoro naterpana. /Ilp./ 1 YK-1
OIIK-1
4.8 [Ipunoxxenne onpeneieHHoro HHTerpana. HaxoxaeHue miomaaei u 2 YK-1
00BEMOB Tel BpaleHus (B IEKapTOBBIX KOOPIWHATAX, TOJSPHBIX U OIIK-1
3a/IaHHBIX TTapaMeTpudeckn) /JIex/
4.9 Brruucnenue rronianei Guryp, orpaHi4eHHBIX 338 JaHHBIMH 1 VK-1
TuHUSIMA Berancnenne o6beMoB Ten Bpamienust. /IIp./ OIIK-1
4.10 Brruuciienve auH IyT, KOOPAUHAT IEHTPA TSKECTH, MOMEHTA 1 YK-1
UHepIH. BeraucieHne paboThl, KOOPIUHAT IICHTPA TSHKECTH, OIIK-1
MoMmeHTa nHepuuu. /I1p./
4.11 PacuetHo-Tpadmdeckas padora mo reme «OnpeneneHHbI HHTETPaID» 10 YK-1
/Cp/ OIIK-1
Pazgen S. luddepenunanbubie ypaBHeHHS
5.1 JuddepeHnuanbHapie ypaBHEHUS IEPBOrO MOpsiiKa (pocTeimue, ¢ 2 VK-1
pasaensrIuMIcs nepeMeHHbIMHE) /JIex/ OIIK-1
5.2 Pemenne npocreiimmx aupdepenmnansaex ypasaerwi /p./ 1 YK-1
OIIK-1
5.4 JuddepeHnmanbHbie ypaBHEHHS BTOPOTO TIOPSIKA, OTHOPOIHBIC. 2 YK-1
Heonnopoausie nuddepeHnnaibHple ypaBHEHUS BTOPOTO MOPSIIKA OIIK-1
/Jlex/
5.5 Pemrenue nuddepennuanbHbIX ypaBHEHNH BTOpOro mopsiaka/Ilp./ 1 YK-1
OIIK-1
5.6 Pemrenue nuddepennumanbHbIX ypaBHeHNH BTOpoTo nopsiaka /Cp/ 10 YK-1

OIIK-1




Pa3gen 6. @yHKknus MHOTHX IlepeMeHHBIX

6.1 TTonsTHEe QYHKIIMH HECKOJBKUX MepeMeHHbBIX. O0acTh 4 YK-1
onpenenenus. YacTHpIe IPOU3BOIHBIE QYHKITUHN 2-X TEPEMEHHBIX. OIIK-1
IIpowsBoaHbIe BBICIIMX TOPsAAKOB. Juddhepernman ¢pynkuu. /Jlex/

6.2 OO6nacTp onpeneseHus U YacTHBIE IPOU3BOAHBIC PYHKINH 2-X 1 VK-1
nepeMeHHBIX /I1p/ OIIK-1

6.3 [Mpunoxenne quddeperunana GyHKINAHN 1S TPHOTMKEHHBIX 2 YK-1
BBIYHCIICHUH. DKcTpeMyM QyHKIuM 2-nepeMeHHbIX. ['paguenT OIIK-1
(dbyHKIIMY 2-X TTIepeMeHHBIX. /JIek/

6.4 DKCTpeMyM QYHKINH 2-X TIEpEMEHHBIX, HAXO0XKJCHHE HanOOJbIIEeTo 1 YK-1
HaMMEHBIIIEro 3HaueHus (GYHKIMH B 3agaHHol obnactu /I1p/ OIIK-1

6.5 PacuetHo-rpadrueckas padora mo teme «PyHKINST MHOTHX 10 YK-1
nepeMeHHBIX» /Cp/ OIIK-1
Pazgen 7. KpaTHble HHTErpaisbl

7.1 JIBoitHOM MHTETpaI, €r0 CBOWCTBA. BhIUHCICHHE TBOWHOTO 2 YK-1
uHTerpana. I'eoMerpudeckas mwinoctpanus. [IpunosxkeHue nHTerpana OIIK-1
K peuIcHusM 3a1a4. Vi3MeHeHre opsiika HHTETPUPOBAHUS B
JBOMHOM nHTerpaie. /JIex/

7.2 Brruucienne mromaneit 1 00eMOB ¢ TIOMOIIBIO 2-X HHTErpanioB /T1p/ 1 YK-1

OIIK-1

7.3 Tpotinoit narerpan. [lpumenenne tpoiHoro unTerpana /Cp/ 10 VK-1

OIIK-1

7.5 KpuBonuneiinbtit uaTerpan. CBoMcTBa KpUBOJIMHEWHOTO MHTETpaIa. 2 YK-1
/JTex/ OIIK-1

7.6 Brruncnenue kpuBoJIMHEWHHOTO UHTETpaia. Pemenue 3a1a4 Ha 1 YK-1
IPWIOKEHNE KPUBOJIMHEWHOTO nHTerpana /I1p/ OIIK-1

7.7 [IpunoxxeHne HHTETPaIOB K PEILIEHUIO 3a/1a4 pa3IN4HON 10 YK-1
HanpasieHHocTH. /Cp/ OIIK-1

7.8 PacuetHo-Tpadmdeckas padora mo reMe «Kparusie naTerpansn /Cp/ 10 YK-1

OIIK-1
Pazgen 8. DineMeHTHI TeOpHH MOJIA

8.1 IToBepxHoctHbIN HHTErpa. Dopmyna Octporpanackoro I'aycca. 10 YK-1
DneMeHTHl BeKTOpHOTO Tos. /Cp./ OIIK-1

8.3 Brimonaenue pacueTHo-rpaduueckoit padotsr /Cp/ 10 VK-1

OIlIK-1
Pazgen 9. Psaabt
9.1 Yucnossle psabl. OcHoBHBIE cBoiicTBa. Cymma psina. /Jlex/ 2 VK-1
OIlIK-1
9.2 Haxoxnaenue obmero wieHa psaga. Onpenenenue cymmsl psina. /Ip./ 1 YK-1
OIIK-1

9.3 [Tpu3HaKku CXOUMOCTH YHCIOBBIX PSIOB 3HAKOTIOJIOKUTEIbHBIX. 2 YK-1
ITpuznak Jleitbuuna /JIex/ OIIK-1

9.4 Pemenune npumepoB Ha cxoauMocTth psinoB(IIpusHaku cpaBHEHUS, 1 VK-1
Hamam6epa, Komm) ITpuzHaxk Jleti6uuma /Ip./ OIIK-1

9.5 CX0MMOCTb 3HAKOIOJIOKHUTENBHBIX psifoB /Cp/ 15 VK-1

OIIK-1

9.6 dyHKIMOHATBHBIE psbl. CTernenHbie psaabl. Psaa Teinopa u 2 YK-1
Makmnopena /JIex/ OIIK-1

9.7 Haxoxxnenue pajauyca CXOAMMOCTH CTEIICHHBIX psiaoB /I1p./ 1 VK-1

OIIK-1

9.8 Paznoxenne B psaa Gyakuuu. [IpunoxxeHue psaoB K BEIYUCICHUIO 2 YK-1
OTIPEJICIICHHBIX MHTETPAJIOB, MPUOIMKCHHBIX BBITUCICHUH, pEIICHHS OIIK-1
mnddepeHnraTbHEIX YPAaBHEHUH ¢ TOMOMIBIO psnoB /JIek/

9.10 Ipunoxenue psaos /Ip/ 1 YK-1

OIIK-1




9.11 Tpuronomerpuueckue psisl. Pt dypoe /Jlex/ 2 2 VK-1
OIlIK-1
9.12 Paznoxenne Gpynxunu B psig Pypoe /Tp/ 2 1 VK-1
OIlIK-1
9.13 PacuetHo-rpadmdeckas pabora mo nanHoi teme /Cp/ 2 14 YK-1
OIIK-1
Pa3nen 10. Teopusi BeposiTHOCTel U MaTeMaTH4YecKast
CTATHCTHKA
10.1 CoryuaiiHble BETMUYUHBI U ciTydaiiHble coObITHS. OCHOBHBIE TEOPEMEI 2 2 VK-1
Teopuu BeposTHOCTEeH /JIek/ OIIK-1
10.2 DneMmeHTH KoMOMHaTOpUKU. HaxoxkeHre BeposTHOCTE! 2 2 VK-1
COBMECTHBIX U HECOBMECTHBIX; 3aBHCUMBIX U HE3aBHCUMBIX COOBITHI. OIIK-1
Mp/
10.3 Teopemsr: baiteca, bepnysm, Jlamnaca /Jlek./ 2 2 YK-1
OIIK-1
10.4 OcCHOBHBIE TIOHATHS MaTeMaTHIeCKOl cTaTucTuku. /Cp/ 2 14 YK-1
OIIK-1
10.5 Brruncnenue HaJle)KHOCTH CHCTEMBI; BHIOOPOYHBIX XapaKTEPHUCTHK 2 4 VK-1
cucremsl /Cp/ OIIK-1
10.6 PacuerHo-rpadmdeckas pabora mo nanHoi teme /Cp/ 2 14 YK-1
OIIK-1
10.7 DK3ameH 2 0,25 YK-1
OIlIK-1
CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (3a0unas ¢popma)
Kon HaumeHoBaHue pa3aenoB U TeM /BH/ 3aHATHS/ Kypc | YacoB | Huaukaropsl
3aHATUS TOCTUKEHUSI
Pa3gen 1. OcHOBHBIE ITAaNbl CTAHOBJIEHHUSI MATEMATHKH U ee
CTPYKTYP
1.1 OCHOBHBIE MATEMaTHYECKUE ITOHATHUSI. 1 10 OIIK-1 VK-1
OCHOBHBIE BUABI M Y€PTHI MAaTEMATHIECKOTO MBIIIIICHUS.
MHo>xecTBa U JIoTHIecKre orneparuu Haj aumu /Cp/
Pa3gen 2. DieMeHTHI JIHHETHOH aare0pbl M AHATHTHYECKOM
reoMeTpHn
2.1 Martpunpl. Onpenenutennd. CHCTEMBI THHEHHBIX 1 2 OIIK-1 VK-1
ypaBHeHUi./JIex/
2.2 Martpunpl. Onpenenutenu. CHCTEMBI THHSHHBIX ypaBHEHUH. 1 2 OIIK-1 VK-1
Mp/
2.3 Merton xoopaunat. Bekropsl. JIuneiiHble onepanuu HaJ 1 20 OIIK-1 YK-1
BeKkTopamu. Hampasunsromnie KOCHHYCHI M JUTHHA BEKTOPa.
CkasipHO€ MTPOU3BEACHUE BEKTOPOB U €T0 CBOMCTBA. J[TnHa
BEKTOpA M YTOJI MEXAY IBYMs BEKTOpaMH B KOOPAWHATHOM
¢dopme. YciroBre OpTOTOHATEHOCTH JBYX BEKTOPOB.
MexaHu4eCKUN CMBICT CKaIIpHOTO pou3BeacHwus. /Cp./
2.6 JIuHus Ha MIIOCKOCTH. Y paBHEHHUE TIPSMOM HA TIIOCKOCTH. 1 20 OIIK-1 VK-1
JIuanu BToporo nopsinka /Cp/
2.7 [Tnockocts. [Ipsimas B mpoctpanctse /Cp/ 1 20 OIIK-1 YK-1
Pasnen 3. MaremaTu4ecKkuii anaaus
3.1 Oynknwms. [Ipenen nepemenHoi, npenen Gyakuuu. Teopemsl o 1 2 OIIK-1 VK-1
npenenax. [lepBoIit 1 BTOPOH 3aMedaTeNbHbIN peaens /Jlek/
32 Beruucnenue npenenos /I1p/ 1 2 OIIK-1 YK-1




33

[1epBrIit 1 BTOpO# 3amMedarTenbHble npeaenst /Cp/

20

OIIK-1 VK-1

34

IMpousBonnas ¢pynkiun. Tabauia mpou3BOAHBIX.
I'eomeTpruecknii 1 MEXaHUYECKHH CMBICI TIPpon3BogHOH/ Cp/

OIIK-1 VK-1

3.5

Brraucnenue npou3BOAHBIX TpocTedmmx GyHkimii /I1p/

OIIK-1 VK-1

3.6

IIpousBoHbIe BhICIINX MOPSAKOB. [Ipon3BogHAs CIIOKHON
¢yakunu. [IponsBoaHas QyHKINI, 3aJaHHBIX HESBHO,
napamerpuiecku. Jlorapudpmuueckoe nuddepenmpoBanme
/Cp/

10

OIIK-1 VK-1

3.7

Brruncienue nponssoHsix /Cp/

20

OIIK-1 VK-1

3.8

Touxu 3xcTpeMyma (yHKIUH. IHTEpBaIbl MOHOTOHHOCTH.
Touku nepernba u MHTEPBAJIBI BBITYKJIOCTH BOTHYTOCTH. /Cp/

20

OIIK-1 VK-1

3.9

IIpunoxxenne nMpou3BOIHOMN ISl pEeUICHUS TEOMETPUUECKUX,
MexaHndeckux 3anad. ®opmynsr Teinopa n Maxknopena. /Cp/

20

OIIK-1 VK-1

3.10

HccnenoBanue GyHKIMYM MeTOAaMu JUQGEpeHIINATHEHOTO
ncuucnenus. /Cp/

20

OIIK-1 VK-1

3.11

HaXO)K[[eHI/IG HauMCHBIICTO, HanOOJIBIIEr0 3HAYCHUS q)yHKHI/II/I.

CocTraBiicHHE YpaBHEHUS KacaTelnbHOM K rpaduKy G yHKIHH.
[TpubamxeHHoe BhIYUCICHUE. PellieHne reoMeTpUUeCcKX U
¢$usnueckux 3amad. /Cp/

24

OIIK-1 VK-1

3auer

0,15

Kountponb

1,85

Pasnen 4. UnTerpupoBanue

4.1

ITepBooOpasnas. Heomnpenenenuslii naTerpan. Tadbmumna u
CBOWCTBA HEOIPEICIIEHHOTO HHTerpana /JIex/

OIIK-1 VK-1

4.2

Heonpenenennslii unterpain. Ilpocreiiiee nuHTErpupoBaHue
/Mp/

OIIK-1 VK-1

44

OmnpeneneHHBI HHTETpaIl. 3a1a4H, TPUBOIAIINE K TIOHATHIO
OTIpENIeIEHHOTO MHTEeTpasia. Brrancienne onpeaeneHHoro
nuterpana. @opmyna Herotona-JleiOnuma. MeTo bt
WHTETPUPOBAHUS B OTIpeieeHHOM HHTerpae /JIex/

OIIK-1 VK-1

4.5

BhrunciieHue onpeneieHHOro HHTerpaia. Beraucienue
romaau, oorema /Ip/

OIIK-1 VK-1

Pa3gen S. Iuddepennnaibuble ypaBHeHUs

5.1

Jubdepennuanbabie ypaBHEHHS TIEPBOTO U BTOPOTO MOPSIIKA
/Jex./

OIIK-1 YK-1

5.2

Pemenne nuddepennnansaeix ypasaenuit /I1p./

OIIK-1 VK-1

53

Jnbdepennumansabie ypaBHEHHS TIEPBOTO MTOPSIKA
(mpocrTeiinue, ¢ pa3AeNAIONIMMUCS IepeMEeHHbIMI) Perenne
npocredmmx auddepeHnnanbHpIX ypaBaennii /Cp/

10

OIIK-1 VK-1

54

Jnbdepennpansabie ypaBHEHHS BTOPOTO MOPSIKA,
oxHoponHble. HeonHoponuble quddhepeHunanbHble ypaBHEHHS
BTOpoOTO mopsika /Cp/

10

OIIK-1 VK-1

Pa3gen 6. @yHKnus MHOTHX IepeMeHHBIX

6.1

[Monsitre GyHKIMHM HECKOJIBKUX NepeMeHHbIX. O0nacTb
omnpeneneHus. YactHble Mpou3BoAHbe GyHKINH 2-X
nepeMeHHbIX. [Ipor3BOIHBIC BBHICIIMX MOPSIIKOB.
Juddepenunan pynxmun /Cp/

10

OIIK-1 VK-1




Pa3gen 7. KpaTHble HHTErpaibl

7.1 JIBoltHOM MHTETpal, ero cBoicTBa. Brruncnenue 1BOHHOTO 2 10 OIIK-1 YK-1
uHTerpana. 'eomerpudeckas mwimoctpanusd. [lpunosxxenue
HHTETpaja K peleHnsM 3a1a4. VizmeHeHne nopsaka
WHTETPUPOBaHMUs B JBOIHOM uHTerpaie /Cp/
Pa3gen 8. DieMeHTHI TeOpHH MOJIA

8.1 IToBepxHocTHEIN HHTErpan. @opmyma Octporpanackoro ['aycca. 2 10 OIIK-1 YK-1
DneMeHTHl BeKTOpHOTO 1o /Cp/
Pasznen 9. Paabl

9.1 Uucnossie psiabl. OcHOBHBIE cBoiicTBa. CyMMa psia. 2 10 OIIK-1 VK-1
OyHkuroHanbHbIe paael. Ctenenusie psaabl. Psag Telnopa u
Maknopena. [Ipunoxenue psaos /Cp/

9.2 IIpu3HaKy CXOAUMOCTH YUCIOBBIX PSJOB 2 10 OIIK-1 VK-1
3HAKOMOJI0XUTEIbHBIX. [Ipu3Hak Jleiionuna /Cp/

9.6 Tpuronomerpuueckne psasl. Psst dypoe /Cp/ 2 10 OIIK-1 VK-1
Pasnen 10. Teopusi BeposiTHOCTel U MaTeMaTHYeCKasi
craTuctuka/Cp/
Ciy4aiiHble BEJIMYUHEI U cy4aiiHble coObITHS. OCHOBHBIC 2 10 VK-1
TEOpEMBbI TeOpUH BeposTHOcTel /Cp/ OIIK-1
DrneMeHTH KOMOMHaTOpHKH. HaxoxaeHue BeposTHOCTEH 2 10 VK-1
COBMECTHBIX 1 HECOBMECTHBIX; 3aBUCUMBIX U HE3aBUCHUMBIX OIIK-1
coOwiTHii /Cp/
Teopewmsr: Baiteca, bepnymmm, Jlarmaca /Cp/ 2 10 YK-1

OIIK-1
OCHOBHBIE TIOHATHS MaTeMaTn4eckoi craructuku /Cp/ 2 8 VK-1
OIIK-1
Brrunciienue HaIexKHOCTH CUCTEMBI;, BRIOOPOYHBIX 2 8 VK-1
XapakTepucTuK cuctemsl /Cp/ OIIK-1
Koncynbranus 1
DK3aMeH 0,25
KonTponn 6,75
Peanuzanuss  nmporpaMmbl  MpEAIonarac€T  MCHOJb30BaHUE  TPAAULUMOHHOW, AKTUBHOWU

UHTEPAKTUBHON (OpM 00yUeHHsI Ha JIGKIIMOHHBIX M MPAKTHYECKUX 3aHATHIX.

5. ®OHJ OEHOYHbIX CPEJICTB

IMpuioxenue Nel




6. YAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHHUE

T CIHUATIVHEI

6.1. Pexomenayemasi iureparypa

ABTOpHI, 3arnaBue WznarenscTBO, KonuuecTtBo
COCTaBUTENHN ToJ
6.1.1. OcHoBHasi JuTEpaTypa
JI.1.1 Bamnun, K.B. Bricrras MaTematuka: yaeOHUK M.: ®JIMHTA, 9BC
Bameikos, A.B. 2016
Pykocyes B.H. Pexxum nocryna:
https://rucont.ru/efd/246479
JI.1.2 | Hertsapesa, O.M. | Beicmmas marematnka. MaTepuaisl s Kazans: KHUTY, | ObC
Xy3naxMeToBa, MOJATrOTOBKU OakanaBpoB U crenuanuctoB. | 2016
A.P. B 3 4. Y. I: yge6. mocobue.
Xy3uaxmeToBa
P.H. Pexxum nocryna:
JI.1.3 | B. C. .Illunaues Bricmag matemartuka. [omnslil kypc B2 T. | M.: 9bC
Tom 1 : yaeOHUK IS aKaJeMHUIECKOTO N3naTenscTBO
OakanaBpuara / B. C. Illumaues ; mox pen. | IOpaiit, 2018. —
A. H. TuxonoBa. — 4-¢ m3x., uctip. u gor. | 288 ¢. — (Cepus
: bakanasp.
https://www.biblio- AKazeMuecKuil
online.ru/book/5C6A1B33-37B5-4703- xype). — ISBN
B24D-EA7819D4F348 978-5-534-
JL.1.4 | B.C. Illunaues Bricmas matemaTtuka. [Tomuerii kypc B2 1. | M.: 9bC
Towm 2 : yaeOHUK IS aKaJeMHUIEeCKOTO N3nmarenscTBO
OakanaBpuara / B. C. Illumaues ; mox pen. | IOpaiit, 2018. —
A. H. TuxonoBa. — 4-¢ m3x., uctip. u gom. | 341 ¢. — (Cepus
: bakanasp.
https://www.biblio- AKazeMuecKuil
online.ru/book/BD66DC6D-9A8C-4FFC- xypc). — ISBN
9372-18DBC8D653EF 978-5-534-
6.1.2. lonotHUTEAbLHAS JTUTEPATypa
ABTODEI, 3arnaBue H3narenscTBoO, Konunuectso
COCTaBUTENH ToJ
JI.2.1 | Hlankun A.C., 3amaqu ¢ pelIeHUsIMU MO BBICIIIEH N3narenscko- ObC
MaTeMaTHKe, TCOPUH BEPOSTHOCTEH, TOproBas
IHankux B. A. MaTeMaTHYEeCKON CTAaTHCTHKE, KOpHOpAITHsT
MaTeMaTHYeCKOMY IPOTPAMMHUPOBAHUIO: «JlaLKoB 1
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
JI1.2.3 | Hunayes B.C. Briciias MmaTemaTtuka M.: Beicias 33
mkosna, 2007
J1.2.4 | IMuckynos H.C. JubdepeHunanbHble 1 HHTETPaIbHBIC M.: UnuTerpain- 50

HCYHCIICHUA

[Ipecc, 2002




JI.2.5 | Munopckwuii B.I1. | CoopHuK 3a1a4 10 BICIIEH MaTeMaTHKE M.: ®uzmaraur, | 353
2003
6.1.3. MeToanueckue pa3padoTku
ABTODEI, 3arnaBue H3narenscTBO, Konunuectso
COCTaBUTENH roJ
JI.3.1 | Peoxux B.H. Meronudeckue yka3zaHHUs K pac4eTHO- Bpsuck: 2
rpaduueckuM paboTaM 1o BeICIIEH WznatenscTBO
MaTeMaTHKe. Bbpsinckoro I'AY,
2014
JI.3.2 | Peoxuk B.H. OnpeneneHHplid UHTETPAI U €ro Bpsuck, U3a-Bo 100
IIPUWIOKEHUSA K TEOMETPUUECKUM U Bpsuckoit BI'AY,
Iankosa E.A. (hU3MYECKUM 3a1a4aMm. 2017
JI.3.3 | Peoxuk B.H. Beicmias matemaruka. Yacts | Bpsuck, U3a-so | 200
Bpsnckoit BI'AY,
2017
JI.3.4 | Peoxuk B.H. Bricmiast MaTemaruka. Yacts 11 Bpsuck, U3a-so | 200
Bpsuckoit BI'AY,
2017

6.2. Ilepeuenn npogeccCHOHATBHBIX 023 TaHHBIX U HH()OPMAINMOHHBIX CIPABOYHBIX CHCTEM
Kommnbrorepnas nndopmarmonHo-mpaBoBas cucrema «KoncymnbrantlImrocy»
[Ipodeccrnonanbhas cpaBoyHas cucreMa « TexakcnepT»
OdunmanpHbI HHTEPHET-TIOPTAN 0a3bl JaHHBIX MTPaBOBOM MHGOpMaruu http://pravo.gov.ru/
[Mopran ®enepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB BBICIIETO 00pa30BaHUs
http://fgosvo.ru/
[opran"NupopmarronHo-KoMMyHHKaIMOHHBIE TexHOomorun B oopazoBanuu"http://www.ict.edu.ru/
Web of Science Core Collection monuremaruueckas pedeparuBHo-OndIHorpadguieckas u

HayKkoMmeTpHuueckas (Oubamomerpuueckas) 0a3za nanusix http://www.webofscience.com

[TomrOTeKCTOBBIN apxuB «HammonansHbii DnekrpoHHO-MHPOpManmonusiit Koncopumym»»
(HSHMKOHR) https://neicon.ru/
ba3wl nannbpIx u3gatenbcTBa Springer https://link.springer.com/

6.3. [lepeyeHb MPpOrpaMMHOro odecreyeHust
Onepanuonnas cucreMa Microsoft Windows XP Professional Russian

Omneparmonnas cucreMa Microsoft Windows 7 Professional Russian
Onepanuonnas cucrema Microsoft Windows 10 Professional Russian
OducnHoe nporpammuoe obecrieuenne Microsoft Office 2010 Standart
Oducnoe nporpammuoe obecnieuenue Microsoft Office 2013 Standart
Oducnoe nmporpammuoe odecrieuenune Microsoft Office 2016 Standart
OducHoe nporpammuoe obecnieuenne OpenOffice

Oducnoe nporpammuoe odecrieuenue LibreOffice

[Iporpamma aiist pacno3naBanust Tekcra ABBYY Fine Reader 11
[Iporpamma st mpocmoTpa PDF Foxit Reader

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Yuebnas ayoumopus 011 nposedenust yueonvix 3auamuil tekyuonnozo muna — 301 aekyuonuas ayoumopus.

Ocnoenoe 06opyooeanue u mexuuueckue cpeocmea o0yuenus:



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

Xapaxmepucmuxa ayoumopuu: 8u0eonpoeKyuorHoe 00opyodosanue 0Jis npe3eHmayull, cpeocmea
38YKOBOCNPOU3BEOCHUS, BbIX00 8 IOKAIbHYIO cemb u Unmepnem, komnviomep.

Juuenzuonnoe npozpammnoe obecneuenue:
1. OC WindowsXP, 7, 10 (l[ocosop 06-0512 om 14.05.2012). Cpox Oeticmsus 1uyen3uu — 6eccpouo.

2. Ogpucnsuii nakem MS Olfficestd 2010 ([oeosop 14-0512 om 25.05.2012). Cpox Odeticmaus auyen3uu —
beccpouno.

C60000HO pacnpocmpansiemoe NpocpamMmHoe obecneuenue: Web-opayszep — InternetExplorer,
GoogleChrome, Yandex 6paysep . Cpox Oeticmsus auyensuu — 6ecCpouHo.
Yuebnasn ayoumopus 011 npogedenusi yueOHbIX 3aHAmull cemunapcko2o muna — 326 Jlabopamopust

AEKMPUYecmaa u MacHemusma
Ocnoenoe 06opyooeanue u mexuuueckue cpeocmea o0yuenus:

Cneyuanusuposannas medenv na 40 nocadounvix mecm, 00CKa HACMeHHas, kageopa, pabouee mecmo
npenooasames.

Xapaxmepucmuxa ayoumopuu: Ilepenoctoe npoexyuonnoe obopyoosanue: HOymoyK, npoekmop, skpa, biok
numanus Mapc(lwm.), euepomemp ncuxpomemp BUT-2 (15...40) (lwm.), ocyunnoepagh CO 5010 B(6 wm.),
menesusop JVC AV-21 LT3(1 wm.), rabopamophuiii 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 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.), yCmaHoeka 0l
onpedenenuss BAX ouooa (2 wm.), ycmanoska «Tepmoconpomuenenue», oocka yuenuueckas (lwm.),
bamapess xonoencamopog (2 wm.), goabmmemp (2-515) (2wm.), mynomumemp (M-890F), wnabop
conpomugneruil (50wm.)

Yuebnas ayoumopus 011 nposedenus yuebnvix 3anamuil cemunapcxkoeo muna — 327 Jlabopamopus onmuxu u

amomMHOU u3UKU
OcnosHnoe 06opyooeanue u mexnHuueckue cpeocmed ooyueHus:

Cneyuanuzuposannas medenv na 32 nocadounvix mecma, 00CKa HACMEHHAs, Kapeopa, pabodee Mecmo
npenooasameis.

Xapaxmepucmuxa ayoumopuu: Ilepenocrnoe npoexyuonnoe 06opyoosanue: HOymoyk, npoexmop, sxpan, 11
KOMNBIOMEPOB € BbIXOOOM 8 JIOKANbHYIO cemb U Mnmepuem, 00Cmynom K CHpasouHo-npasosoll cucmeme
Koncynomanm, anexmponnvim yueOHo-Memoouseckum Mamepuaiam, K 31eKmpoHHOU UHGOpMaAyuoHHO-
obpasosamenvholi cpede, I uepomemp ncuxp. BUT-1 (0...25)(1wm.), murnuamnepmemp /{-50146,
gdomooceemumenvy @OC-67(2 wm.), Pegppaxmomemp UPD-464 (2 wm.), usmepumenv U/1]-1, sxpan(lum.),
oanvromep aazephuiil, Fluke 411D(1wm.), eecvl snexkmponnvie Ohaus JW 2000(6 wm.), usmepumens
memnepamypwt, nupomemp UT 302C32+650°C\Uni Trend(1 wm.), usmepumens ckopocmu u memnepamypol
8030YUIHO20 NOMoKa, mepmoarnemomemp, muxkpockon JJ-OPTICS DigitalLab-2 USB\JJ-Conect (1 wm.),
mukpockon mounokyaapuoiii C-2 BAP 4(2 wm.), yugpposoii muocoxananvhsiii camonucey S-Recorder L (1
wm.), enazomep B3JIK-1(lwm.), ocyurnoepag CI1-99 (1 wm.), sxpan (1 wm.), ycmanoska 05 uzyuerus
noaspusayuu ceema(2 wim.), ycmanoKka 0sl onpeodeneruss OauUnbl 80JHbl K8AHMOB8020 2enepamopa( 2 wim.).

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

Cs0000H0 pacnpocmpansemoe npozpammuoe obecneyenue.



LibreOffice— Ceoboono pacnpocmpansiemoe I10.

FoxitReader Bepcus: 9.1.0.5096 — Ceoboono pacnpocmpansiemoe 110.

Peazip — Ceob600no pacnpocmpansemoe I10.

Juuenzuonnoe npozpammnoe obecneuenue omevecmeenHoz0 nPOU3600Cmea:
Kouncmpyxmop mecmos ([{ozosop 697994-M26 om 01.12.2009)

Bupmyanvnas nabopamopust no guzuxe
Tomewenue 0151 camocmosamenbHol pabomuvl (WUManbHuIl 341 HAYYHOU OubIUOmeKu)

Ocnoenoe 0b60opyooeanue u mexHuuecKue cpeocmea 00y4yenu:

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

Xapaxmepucmuxa ayoumopuu: 15 KoMRbIOMEPOS ¢ BLIXOOOM 8 IOKATbHYIO cemb u MnmepHem, 31eKmpoHHbLM
VUEOHO-MeMOoOUYeCKUM Mamepuaiam, oudauomeynomy siekmponunomy kamanoey, IbC, k anexkmponuoi
UHGOpMayUOHHO-00pa308amMeNbHOU cpede.

.]quemuonuoe npozpammuoe obecneuenue:

OC Windows 10 (noonucka MicrosoftimaginePremium om 12.12.2016). Cpox Oeticmgus auyen3uu —
beccpouno.

LibreOlffice — Ceoboono pacnpocmpansemoe I10.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpox oeticmeaus
JUYeH3Uul — 6eccpouHo.

Juyen3uonnoe npozpammuoe obecneuenue omeuecmeeHHo20 nPOU3600Cmea:
KOMIIAC-3D (Cybruyensuonnusiii 0ocoeop NeMI]-19-00205 om 07.05.2019)

1C:IIpeonpusmue 8 (Jluyensuonuwiii 0ocoeop 2205 om 17.06.2015)
Vuebnvle ayoumopuu 013 npoedeHust epynnosuix u UHOUBUOYAIbHBIX KOHCYIbMAYyUll, MeKyuye2o KOHMpOos u

npomexcymounou ammecmayuu: 3-310
OcHosHoe 000pyOosanue U mexHUYeCKUue Cpedcmea 00yuenus:
Cneyuanuzuposannas mebenvb, 00CKa HACMEHHAs, Kageopa, pabouee mecmo npenooasamelis.

Xapaxmepucmuxa ayoumopuu: KOMIbIOMEPHbIL K1acc Ha 8 paboyux mecm ¢ 8bIX000M 8 IOKATIbHYIO CeMb U
Humepnem, K 21eKMPOHHBIM Y4eOHO-MEMOOUUECKUM MATHEPUALAM U DTIEKIMPOHHOU UHPOPMAYUOHHO-
obpaszosamenvHol 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
Oeticmeust auyeH3uu — 6eccpouHo.

AutoCAD 2010 (Cepuiinviit Ne 351-79545770) Cpok Oeticmeus tuyensuu — 6ecCpoyHo.



MATLAB R2009a (Jluyensus 603081). Cpox deticmsust iuyenzuu — 6eccpouno.
Microsoft Visual Studio 2010 (Konmpaxm 142 om 16.11.2015). Cpok Oeticmaus tuyeH3uu — 6eccpoyHo.

MicrosoftWindowsDefender (Konmpaxm Ne0327100004513000065 45788 om 28.01.2014). Cpox oeticmaus
JUYeH3Ul — 6eccPoUHo.

ﬂuuemuonnoe npozpammnoe obecneueHue omeuecmeeHHozZ0 npou380()cmea:

KOMIIAC-3D (Cybauyensuonnsiti do2cosop NeMI]-19-00205 om 07.05.2019)

8. OBECIIEYHEHHME OBPA30BATEJIbBHOT'O TIPOLUECCA J1JIs JINL]
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA U UTHBAJINJ10B

17151 CIICTIBIX U CIIA0OBHISIITNX

- IEKIUH OPOPMIISIFOTCS B BHJI€ AJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C MTOMOUIBIO
KOMIIBIOTEPA CO CIIECIUATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- MUCbMEHHBIE 33/1aHUS BBITIOJIHSAIOTCSA HAa KOMITBIOTEPE CO CHEUAIN3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYEHUEM, UITH MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecreunBaeTcs UHIUBHUIYaTbHOE paBHOMEpHOE ocBelieHne He Menee 300 Jokc;

- ISl BBITIOJTHEHUS 33JJaHUS TIPU HEOOXOIUMOCTH TIPEIOCTABIISETCS YBEIUIHBAIOIICE
YCTPOMCTBO; BO3MOXKHO TaKKe UCIIOJIb30BAHUE COOCTBEHHBIX YBETUYMBAIOIINX YCTPOUCTB;

- MUCbMEHHBIE 3a1aHUsT OPOPMIISIFOTCS] YBETTUYCHHBIM IPUPTOM;

- 9K3aMeH U 3a4€T IPOBOAATCA B YCTHOM (hopMe WM BBIMOJIHSIOTCS B TUCbMEHHOU (hopMe Ha
KOMIIbIOTEPE.

oIS TIIYXUX U CIa0O0CIbIIIAIX:

- IeKIUH OPOPMITSIFOTCS. B BUJIE AIIEKTPOHHOTO TOKYMEHTA, TIN0O MPEI0CTaBIISAETCS
3BYKOYCHUJIMBAIOIAs amlnapaTypa HHAUBUAYAIbHOTO TOJIb30BaHUS;

- MUCbMEHHBIC 33/IaHUS BHITIONHSIOTCS Ha KOMITbIOTEpE B TUCBMEHHOU (hopme;

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

17151 JIUII C HApYIIEHUSMU OTIOPHO-JBUTATEIBHOTO anmnapara:

- ek 0pOPMIISIFOTCS B BHJIE SJICKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C MOMOIIBIO
KOMITBIOTEPA CO CHEUAIN3UPOBAHHBIM MPOTPAMMHBIM 00eCTIeUeHHEM;

- TIMCHMEHHBIC 33/IaHHS BBHIMONHIIOTCS HA KOMIBIOTEPE CO CIEIHMAIN3UPOBAHHBIM IIPOTPAMMHBIM
obecrieueHneM;

- DK3aMEH M 3a4€T MPOBOJSATCS B YCTHOM (hOpMeE FITH BBIITOJTHSAIOTCS B IUCBMEHHOH hopme Ha
KOMITBIOTEPE.

[Ipu HEOOXOMMOCTH TIPeTyCMaTPUBACTCS YBEIIMUYECHHE BPEMEHH [UIS TIOATOTOBKUOTBETA.
[ponerypa mpoBeaeHHsT MPOMEKYTOUYHON aTTECTAINM ISl O0YYAIOIINXCS YCTAHABIIMBACTCS C YIETOM UX
WHJIMBUIYAJTBHBIX ICUXO(PHU3MUECKUX 0COOCHHOCTEH.

[IpomesxyTouHas aTTECTAIMSI MOKET MMPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipu npoBeneHNH MPOIETYPHl OLIEHUBAHUS PE3YJIbTATOB O0YYEHUS MPEIyCMaTPUBAETCS UCIIOIb30BaHHIE
TEXHUYECKUX CPEJCTB, HEOOXOIUMBIX B CBSI3U C MHIMBUIYATbHBIMU

0COOCHHOCTSIMU OOYYAFOIIUXCS. DTH CPEICTBA MOTYT OBITH TPEIOCTABICHBI YHUBEPCHTETOM,
WITH MOTYT HCTIOJIb30BATHCSI COOCTBEHHBIE TEXHUYECKHE CPE/ICTBA.

[IpoBeneHue mporeaypsl OIICHUBAHUS PE3YIIBTATOB 00YUYCHUS JJOMYCKAETCS C

MICTIONIb30BAaHHEM JICTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.



[Ipunoxenue 1

®OH/I OHEHOYHBIX CPE/ICTB

110 JUCIIUIUINHE

Matematuka

Hanpasnenue noaroToBku:
35.03.06-04 ArpounxkeHepus

[poduns Texanueckuii cepruc B AIIK

KBanudukanms (cTerneHs) BHITYCKHUKA: OaKaliaBp

®dopma 00yueHUs: OUHAs,3a09HAST



Conepxanue

ITacriopT POHIA OLEHOUHBIX CPEICTB wueereneneeneneneeneneeeteneeeneneeeneneeeneneneenn
[lepeuensp popMHUPYEMbIX KOMIETEHIIUN U ATAlBl UX QOPMHUPOBAHUS  ...envnennenen.e.
Komnerennum, 3akpemnénnsle 3a quctuumimHo OOII BO........................
I[pouecc popmMupoBaHHS KOMIICTEHIIMH B TUCIUIUINHE « MaTeMaTHKay......

CrpyKTypa KOMIETEHIIMH IO JUCLMILIMHE « MaTeMaTuKa». .....................
[TokazaTeny, KpUTEPUH OLIEHKN KOMIIETCHIINI X TUIIOBBIE KOHTPOJILHBIC 3aJaHNUS. .
O1eHOYHbIE CPECTBA JJIS IPOBEICHHS TPOMEXKYTOUHOM aTTeCTallui TUCIUILIMHBI.
OueHoYHbIE CpeICTBA IS IPOBEACHHS TEKYIIEro KOHTPOJIS 3HAHHUH 1O TUCIUTUINHE



1. HACIIOPT ®OHJA OHEHOYHBLIX CPEJICTB

Hanpasnenue noarotoBku:

35.03.06-04 ArpounxeHepus

[Ipoduns: Texunueckuii cepuc B AIIK

Hucnunmmmaa: MATEMATHUKA
dopmMa NPOMEKYTOUHOU aTTECTALMU: 3a4eT 1, IK3aMeH 2

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

2.1. Komnierennuu, 3akperiénnsie 3a qucuurminHoi OOIT BO.
Wzyuenne nuctmmanasl « MATEMATHUKA » HanpaBieHo Ha (OpMHUPOBAHUM  CIIEIYIOIIUX
KOMIICTCHITUM:
YuuBepcaibHbIe KOMITETEHIHH:

YK-1. Cnocoben ocywecmensms ROUCK, KPUMUYECKUL AHAAU3Z U CUHME3 UHMOpMAYUL, NPUMEHAMb
cucmemmwlli n00X00 075l peuteHuss NOCMABIEHHbIX 3a0ay

OO0meKyJbTYPHBIX ¥ TpodeccnoHaNbHBIX kKoMneTeHuuit (OIIK):

OIIK-1 cnocobeH pelwatb TMMNOBbIE 3a43a4M NPodECcCUOHANbHON AEATENBHOCTU HAa OCHOBE 3HAHWIA
OCHOBHbIX 3aKOHOB MaTeMaTUYECKMX U eCTECTBEHHbIX HAayK C MpUMeHeHnem MHGOPMALMOHHO-
KOMMYHWKaLNOHHbIX TEXHOIOTUIA.

2.2. lMponecc popMupoBaHud KOMIIETEHIUI MO TucouIInHe «MaTeMaTHKay

YK-1 OI1K-1
Ne paznena HaumenoBanue paszziena 31|31 |V1|HI|V1|HI
1 OCHOBHble 3Tanbl CTAaHOBAEHUA MAaTEMATUKU U ee CTPYKTYP +l+ |+ |+ |+ |+
2 dneMeHTbl IMHENHOW anrebpbl U aHAIUTUHECKOW reOMeTpUmn + |+ ||+ |+ ]+
3 MaTemaTU4ecKunii aHanus. TN IR RFIR FI VE
4 |WHTerpuposaHue T+l <+
5 OnddepeHumanbHbie ypaBHeHMA +l+ |+ |+ |+ ]|+
6 DYHKUMA MHOTUX NEPEMEHHbIX + 1+ ]+ +|+]+
7. KpaTtHbie nHterpanbi + 1+ +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



YK-1 Cnocoben ocywecmensimo nouck, KpUmu4eckuil anaius u CURme3s uH@opmayuu, npUMeHsIms

cucmemmwlli N00X00 05l peuteHuss NOCMABIEHHbIX 3a0ay

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

3nath (3.1) Ymers (Y .1) Bnaners (H.1)
HPaKTHYECK | Merogamu MPaKTUIECK
Jlexuu AHanu3upoBaTh BEIGODA
bazoBrie 0a30BbIE ue 3aHATUS p We 3aHATUS
o ONITUMAJTEHBIX

COCTABIISIOINE pasnenos Ne | . nsromme. pasaenos Ne | permesmii pasenon Ne

3a1aun 1-10 ¢ | pemieHuil. o
1-10 1-10

YK 1.2. Haxooum u kpumuyecku anaiuzupyem unpopmayuro, HeobxXooumyr 0as peuleHus NOCMAeieHHOU

3a0auu;
3uaTth (3.2) Ymers (Y .2) Brnanets (H.2)
MaremaTtHueck
Haxonuts
ue QGopMynsl U MNPaKTUIECK MPaKTUIECK
Texmun HEO00XOMMYIO
3aKOHBI UIs
nHPOPMALIUIO ue 3aHATHUSL . ue 3aHATUSL
perieHus pazzenon Ne Heobxoaumoit
2 | ans pemwenus .
npodeccuoHanb . paszenos Ne | nuadopmarmei. paszzmenoB Ne
HO¥ 3a121K 1-10 [IOCTaBJIEHHOH
) 3aJa4u. 1-10 1-10

YK 1.3. Paccmampusaem u npedrazaem 603MONCHbIE BAPUAHMBL PEUUEHUS 3A0AYU, OYEHUBAS UX

00CMOUHCIMEA U HEeOOCMAMKIUL,

3nats (3.3) Ymers (Y .3) Bnanets (H.2)
OueHuBath
. JTOCTOUHCTBA U MPaKTHYECK MPAKTUIECK
CuctemMHbIN Jexmun BceBo3MoxHBI
HEJIOCTATKU
TOJTXOJT JUTSE We 3aHATHS | MU BapHaHTaMU We 3aHATUS
paszenos Ne | PasiHUHbIX
peleHus ° peleHus
BapHaHTOB paznenoB Ne paszzmenoB Ne
3a]a4u. 1-10 3a]a4u.
peleHus
1-10 1-10
3aj1au.
YK 1.4 Onpeoersiem u oyerusaen nocie0CcmeLst GOIMONICHbIX PEUICHULL 3A0HLL
3nath (3.4) Ymers (Y .3) Bnanets (H.2)
BceBO3MOKHBIE ST — npaktuyeck | Merogamu IPaKTHYECK
Jlexuun POBOZL onpeaeIcHHUs
TIOCJIEe/ICTBUS OIICHKY ue 3aHATUS o We 3aHATUS
asenoB No MOCIIEeICTBUHN
Opyd  peuieHuH p | momyuenHoTO
pasmenoB No | BO3MOKHBIX pazzaenoB Ne
3a/1aum. 1-10 pesysbTaTa N
1-10 P ' 1-10




OIIK-1

crnocobeH pewames murnosble 3a0a4u rnpogeccuoHanbHoU dessmeanbHOCMU HA OCHO8e 3HAHUU OCHOBHbIX

30KOHO8 mMamemamu4yecKux U eCmecCmeeHHbIX HAyK C NpumMeHeHUem UHd)OpMGL{UOHHO-

KOMMYHUKAQUUOHHbIX mexHoso2ull.

WJ-1

Ucnoib3zyem OCHOBHblE 3AKOHRbL eCMECMBEHHbLX 01/{0141/{7’1]11/{7-1 onst PpeuLeHus Cl’l’lClH()CZleHblx 3a0ay 6

coomeemcmeuu ¢ HanpaesjileHHoCmsvro npOd)€CCUOHCZJZbHOL7 oesimenbHOCHIU.

3Hath (3.1) YwMmers (Y .1) Bnanetrs (H.1)
CIOCOOHOCTHIO

OCHOBHBIE 3aKOHBI JeMOHCTpAIHH SHAHH

MATCMATHICCKIX aHaIN3UPOBATH OCHOBHBIX 3aKOHOB

Y €CTECTBEHHBIX

OCHOBHBIC npakty | MATEMATHIECKUX U
HayK, Jlexuuu 3aKOHBI YeCKHE | ecTeCTBEHHBIX HayK
5 MPaKTUIECKU
azzen 3aHATH

HEOOXOMUMBIX JUI | P ;[_ MaTeMaTHYEeCKUX HEOOXOIUMBIX IS | e 3aHATHS
0B Ne s

PCILICHNA THIIOBBIX U €CTECTBEHHBIX pEllIeHNs THIOBEIX 3ajad | PaszienoB Ne
1-10 pasmen 1-10

sajad HayK. 0B Ne npodeccuoHaNbHON

poheCCHOHANTBHO 1-10 JCATETBHOCTH

W NeATCIbHOCTH.




3.TIOKA3ATEJIN, KPUTEPUU OIIEHKY KOMITETEHIIVI 1 TUTTOBBIE KOHTPOJILHBIE
3AJIAHUS

3.1. OueHouHbIE CpeACTBA I IPOBEIECHUS IPOMEKYTOUHON aTTECTAllUK

JUCHUITIINHBI

dbopme 3K3ameHa

Kapra onieHouHBIX CpeCTB MPOMEXKYTOUHON aTTECTAMU JUCIUIUIMHBL, TPOBOJIUMOM B

H/I'I

Pa3gen muciuIninHbl

KoHTponupyeMbie AHIaKTHIECKHE
€MHUIIBI (TEMBI, BOTIPOCHI)

Kontponupyemsie
KOMIIETEHIINH

OuneHou”oe
CPENCTBO
(Ne Bompoca)

OcHOBHEIE STaIbI
CTAHOBJIEHUS
MaTeMaTHKH W €€

CTPYKTYP .

OcHOBHBIC MaTeMaTHYECKHE
IIOHATHUS.

OcHOBHBIE  BHJIBI W YEpPTHI
MaTeMaTU4YCCKOIro MBIIIJICHHU .
MHuoxecTBa u JIOTHYECKHE
orncpanvu HaA HUMH. MGTOHBI
pemieHus:  anredpanueckux — H
TPaHCLUEACHTHBIX YPABHEHUI

VK-1
OIIK-1

Bomnpoc
Ha
3auerel-2

OIEeMEHTHI
JIMHEHHON  anreopsl
u aHAJTUTUIECKOM
T€OMETPHUH.

Marpuiisi, OMpPEACIIUTENH,
CUCTEMbl  ypaBHeHUH, Jlunum
IIEPBOIO U BTOPOTO MOPSIKA.
OOmiee  ypaBHEHHE  MPSIMOM.
YpaBHeHue nmipsMoil uepes 2
TOYKH. YpaBHeHHe IIy4Ka
npsMbeIXx.  PaccrosHume — mexny
TOUYKaMH. [enenne  orpeska
[ONaIaM. Ycnosus
napajuieIbHOCTH u
MEPIEHIUKYISIPHOCTH  MPSIMBIX.
OKpy>KHOCTb, AIUIUIIC, TUIIEpOOIIa,
nmapabona. Bekrop. Omneparuun
HaJl BeKTopaMu. Mozyib BEKTOpA.
CxanapHoe MPOU3BEIECHUE
BEKTOPOB. BekropHoe
IIPOU3BEICHUE BEKTOPOB.
CMmemanHoe IIPOU3BECHUE
BEKTOpOB. JlekapToBa cucrema
koopauHar. IlosmspHas cucrema
KOOpJMHAT. IImockocTs B
MPOCTPAHCTBE. [Ipsamas B
IIPOCTPAHCTBE.

YK-1
OIIK-1

Bomnoc
Ha 3ayeTre
3-22

MaremaTnueckum
aHaJIns3

OyHKIHS. HenpepsiBHOCTB
¢byHkuu. YeTHOCTh, HEUETHOCTb.
Toukn pa3pbiBa. I'padpuxu
anemMeHTapHbIX GyHKIUMA. [Ipenen
MOCJIEA0BATEIILHOCTH. [Ipenen

0
¢dbynkuun. HeonpeneneHHOCTh 0’

(e 0]
— . 3ameuarenbHble ipenens! (1 u
(e 0]

YK-1
OIIK-1

Bomnoc

Ha 3a4eTe
23-43




2-oti). IlpowsBomnas. Tabmuma
MIPOU3BO/IHBIX.
Huddepenunponanue.
OKCTpEMyMbI GbyHKIMU.
HNuTepBanbt BO3pacTaHUs u
yObiBanusa. Touku  meperuoa.

BrimykiocTs, BOTHYTOCTb.
Haubonpimiee W HauMeEHbIIEE
3HAYCHHS byHKIIIN.
I'eomeTpuueckuit CMBICII
MPOU3BOIHOM. Mexannuecku

CMBICT  mpou3BoAHOU. Cxema
uccaenoBaHus QYHKIIUHA
[IpousBogHbie BBICIIIUX
nopskoB. KommiekcHble yucna.

WNHuTterpuposanue.

[TepBoobOpasnas. WNurerpain.
CpoiictBa wuHTerpayia. TaOauna
WHTETPAJIOB. Metonsnl
WHTETpUpOBaHUs  (IOJCTAHOBKA,
MO  YacTsaM, HMHTErpPUPOBAHUE
TPUTOHOMETPUYCCKUX  (YHKIIHH,
WHTETPUPOBAHHE
WPPAIMOHATIBHBIX  BBIPAKCHUH,
WHTETPUPOBAHUE PalMOHATBHBIX
BBIpaYKCHH, TabIUYHOE
WHTETPUPOBAHHUE, METOJ
HEOIpeIeTIEHHBIX

K03 (HUIIUEHTOB).
OnpeneneHHbIf MHTETpall.
Meroast Bbruncienus. dopmyna
HeroTona-JIeliOHua.
Breruucnenue miomand (Qurypel.
Brruucnenune o0beMa Tena
BpaIlCHHUS. Brruucnenune
Brruucnenune JUTUHBI JIyTH.
Boraucienne paboThI
MEepPEeMEHHOM CHJIBl. Brruncienue
MOMEHTa HWHEpUUU. Brruncienue
KOOpJIMHAT  IIEHTpAa  TSKECTH.
Beruucienne  MOMEHTa  CHJIBI.
Pemienue aHamoruyHbIX 3am1a4d B
MOJISIPHOM CUCTEME KOOPAMHAT U
, 34JJaHHBIX MTApaMETPUUECKHU.

YK-1
OIIK-1

Bomnpoc
Ha

9K3aMCHC
44-58

Juddepennmanbabie
YpaBHCHHS

VpaBHeHnss u wux of0mee u
yacTHOe pemieHus. IIpocreitiee
n.y.. OnHopoaHsbie 1.y. JInHeHHbIe
I.y. Hud. VYpaBHeHust c
Pa3IeNAIOMUMHUCS TIEPEMEHHBIMH.
Onnoponnsie nudd. YpaBHeHUS
BTOpOro nopsaka. HeogHopoaHbie
aadd. YpaBHEHUS  BTOPOTO
MOPSIIKA.

KV-1
OIIK-1

Bomnpoc
Ha
JK3aMEHe
59-67




OyHKIHSA

MEPEMCHHBIX.

MHOTHUX

Cooco0sl  3amanmsa. OO0macTh
OnpeIe/ICHHUS. PaspreiBHOCTB
(hyHKITHH. [TpousBogHas
(hyHKITHH. YacTHbie
MTPOU3BOTHBIC. DKCTPEMYMBI.
Haubonpiiee W HauMeHbIee
3HaueHus GQyHkuuu. [paameHt

GyHKIHH.

YK-1
OIIK-1

Bomnpoc
Ha
JK3aMEHe
68-71

KpaTtHble nnTerpans

Omnpenenenue JBOMHOTO
HHTErpaa. Brruncienue
JNBOMHOrO wuHTerpana. llopsaox
WHTETPUPOBaHUs.  Bpruncnenue
wiomaau. Beruncnenue oObema.
Beluucnenue KoopaHMHAT LEHTPA
TSDKECTH. BpluncineHne MoMmeHTa
cuibl. BpluncneHne  MomeHTa
vHepuuu. TpoilHOW  HWHTErpa.
[Tpunoxenue HHTErpaja K
PEIICHUIO AHAJOTUYHBIX 3ajad.
CBoiicTBa KpaTHBIX HHTErPAJIOB.
KpuBonunelinbiit HMHTETPAI
nepBoro poja. KpuBonaumHeHHbIH
UHTEerpa BTOPOTO pona.
®opmyna ['puna. Beruuciaenue
HHTEerpaa. CBoiicTBa
KPUBOJIMHEWHBIX HMHTErPAJIOB.
Brruucnenune paboThl
TIEPEMEHHOMN CHUJIBI.

YK-1
OIIK-1

Bomnpoc
Ha
JK3aMEHE
72-83

DJIEMEHTHI
o

Teopun

Porop. [useprenuus. I'pagueHr.
Hupxysious. JuBeprennus
potopa.

YK-1
OIIK-1

Bonpoc
Ha

DK3aMEHE
84

Psanwl.

Pan. ®opmyna pspa. Ilpusnaku
cxomumoctu ( Jamambepa, Komn,
MIPU3HAKH CpaBHEHUS,
HEOOXOINMBII MIpU3HAK
cxomumoctn). Cymma  psga.
3HAKOIOJIOKUTETHHBIC PAIBI.
3HaKONEPEMEHHbBIE PAIBL.
[Mpusnak JleiOnuma. YciaoBHas
CXOJIUMOCTb. AOcoiroTHas
cX0aUMOCTh. CTEmeHHbIE PSAbL.
Pagnyc CXOIUMOCTH psna.
OyHKIUOHANIbHBIE psiAbl.  Psijbl
Oypoe. Ilpunoxenue psagoB K
pewenunto 3anad. Panasl Teitopa u
MaksopeHa.

YK-1
OIIK-1

Bonpoc
Ha

JK3aMeHe
85-98

10

Teopus

BEPOSITHOCTEH u
MaTeMaTH4decKas

CTaTUCTHKA

Cny4aitnas
BepostHOCTS.
Teopembl
HenpepbiBras
BEJIMYMHA.

BEJIMYMHA.
KomOunaropuka
BEPOSTHOCTEM.
ciy4daitHas
JluckperHas

VK-1
OIIK-1

Bomnpoc
Ha
JK3aMEHe
8-108




caydJanHas BEJIMYHHA.

Marematudeckoe OXKUIaHUE.
Hucnepcus. I'ncrorpamma
OTHOCHUTEIBHBIX 4acToT. ITomuron
OTHOCHTEIBHBIX 4acToT.

HanexHOCTh CHCTEMEL.

[TepedyeHsr BOMPOCOB K 9K3aMEHY H 3a4eTy 10 JUCIHUIUIMHE (HAUMEHOBAHHE
Hucuunnuuel) MATEMATHUKA

I. OCHOBHBIE 3TAIIbI CTAHOBJIEHUA MATEMATHUKHU U EE CTPYKTYP

1.DOnemenTapHas Mmatematuka. OCHOBHBIC TIOHSATHUS DJIEMEHTAPHON MaTeMaTUKU. Y paBHEHUSI.
I'padpuxu snmementapubix ¢yHkiui. Jlorapudpmudeckas ¢ynkmus. TpuroHomerpuyeckue
dbyakuun. CriocoOsl 3aaaHus GYHKIHUA. DTarbl pa3BUTHS MaTEMaTHKH.

2. MmuoxectBa. Omnepanuu Hajg MHOXKecTBamMH. OOBEIMHEHHWE MHOXKECTB, IEpeceUeHue
MHOKECTB.

IL.3JIEMEHTBI TMHEHHOM AJITEBPHI U AHAJIMTUYECKON TEOMETPUMN.
3. Matpuiisl 1 1€MCTBUS HAJ HUMH.
4. Onpenenutens. MeToas! BeIUUCIEHUs onpeaenurens. CBoiicTBa OnpeaenuTes.

5. Cucrembl JIMHEHWHBIX YpaBHEHUW W  METOAbl WX pemeHus. OgHOPOIHbIE,
HEJI00TPEICIICHHBIC, TIEPEOTIPEICIICHHBIC CHCTEMBI YPAaBHCHHIA.

6.Meton Kpamepa u meton ["aycca juis pelieHus CUCTEMbI YPaBHEHHIA.
7.JIuHUSA HA TUIOCKOCTH.

8.001ee ypaBHEHUE TIPSIMOU B €T0 UCCIIeIOBAHHE.

9.YpaBHeHHe MPSIMOH ¢ yrIIOBbIM K03 puiimeHToM. Y paBHEHHUE MMyyKa IPSIMBIX.
10.YpaBHeHue npsiMoi TPOXOAIIEH yepe3 ABE TOUKH.

11.3agaun Ha npsamyio.

12.YcrnoBue napamieIbHOCTH U MEPIICHIUKYISIPHOCTH TPSMBbIX.

13.Paccrosinue Mexay IByMs TOUYKaMH, JCJICHUE OTPE3Ka B JAHHOM OTHOIIIEHUH, PACCTOSTHUE
OT TOYKH JI0 MPSIMOM.

14.JlekapToBa cucTeMa KOOpJUHAT Ha IJIOCKOCTH U ee mpeodpazoBanue. JlekapToBa cucrtema
KoopauHat B npoctpanctse. [lonsgpHas cuctema koopauHaT. CBsi3b IEKapTOBOM M MOJISPHOU
CUCTEMbI KOOPAMHAT.

15.Jluaum BTOpOTO MOpsiAKa (OKPYKHOCTb, SJITHUIIC)

16. Jluauu BTOpOro nopsiaka ( mapadoia u runepoosa)



17. Bexrop. JIuHeliHbIE onepaluy HajJ BEKTOPOM (CI0XKEHHE BEKTOPOB, BHIYMTAHUE BEKTOPOB,

YMHOXEHHE BEKTOpA Ha YUCIIO)

18.KoopauHaTsl BEKTOpa, €r0 pa3ioKeHue 1Mo 6a3ucy opT, MOIYyJIb BEKTOPA.

19 Tlpoekuust BEKTOpa Ha OCh, MPOEKIMS BEKTOPA HAa BEKTOP.

20.CkansipHoe nmpou3sBeicHue BEKTOPOB. CBOMCTBA CKATIAPHOTO TPOU3BEACHUS.
21.BekTopHOE IPON3BEIEHUE BEKTOPOB U €0 CBOMCTBA.

22. CMen1aHHOE IPOU3BEIEHUE BEKTOPOB.

. MATEMATHUYECKHA AHAJIN3.

23.®yaknus. CriocoOsl 3aaanus. ['paduku OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.
24 HenpepsiBHOCTD PyHKIIUU. TeopeMbl HEMPEPHIBHOCTH () YHKIIHH.

25.Touku pa3pseiBa pyakun. Kinaccudpukarms Touek pa3ppiBa (yHKIIHH.
26.I1penen nocnenoBaTeIbHOCTH.

27 Ilpenen GyHKIUU.

o0
— IIpaBuima  packpeITHss ~ TaKkoro

28.HeomnpexnenenHoctu Bm[a:% u
HEOIPEETIEHHOCTEMH.

29.11epBbIit 1 BTOPOH 3amMevaTeIbHbIE TPEEIIbI.

30.IIpousBoanast pyHkuuu. ['eoMeTpudecKuii 1 MEXaHUYECKHI CMBICI TIPOU3BOTHOM.
31.Tabauia npou3BOIHBIX 3JIEMEHTapHOU (YHKIMHU , TpaBuiia 1upHepeHIUpOBaHUS.
32.I1pou3BOHBIE BHICIIUX TOPSAIKOB.

33. IlpousBoaHas GyHKIMH 3aJaHHOW HESIBHO M TAPAMETPUIECKHU.

34. Jlorapudmuyeckoe auddhepeHmpoBaHue.

34. IIpousBoaHAst BTOPOTO MOPSIAKA U €€ GU3HIESCKUN CMBICIL.

35. IlpousBoaHas GyHKIMU U 337291, TPUBOSIINE K TOHATHIO TIPOU3BOIHOM.

BHUJA

36. ludbdepenunan pyakuuu. [IpubamkeHHOE BRIYUCICHHE ¢ TOMOIIBIO qud pepennmana

GyHKIHH.

37.9xcTpemymbl pyHKIEH. Cxema ucciieoBaHus (PYHKITUH HA IKCTPEMYM.
38. HTepBaibl MOHOTOHHOCTH (PYHKLIUH.

39.Touku nepernba ¥ UHTEPBAIIBI BBITYKIOCTH, BOTHYTOCTH.

40. AcumnToTsl Tpaduka GyHKIH. Hak1oHHBIE aCHMOTOTHI.

41.YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKITHH.



42. [IpunoxeHne MPOU3BOJHON K PEIICHUIO TEOMETPUICCKUX M (PU3HUECKHUX 3a7ad.

43. TTonnoe uccnenoBanue QyHKIHMHA U TOCTPOCHUE €€ TpaduKa.

IV. AHTEI'PUPOBAHUE

44.TlepBooOpa3Hasi ¥ HEOTPEICTICHHBIN HHTETPaI.

45.CBoiicTBa HEONMPEIECTICHHOT O HHTETpaJa.

46.MeToabpl HHTErPUPOBAHUS.

47.Metoj nOJICTAaHOBKHU M METO/T TIO YaCTSM.

48.MeTo MHTETPUPOBAHUS HEKOTOPBIX pallMOHAIbHOCTEN.

49 .Merton MHTETPUPOBAHHS TPUTOHOMETPUUYECKUX (YHKLINH.

50 Meton HeonpeiesIeHHbIX KO3 PHUITUESHTOB.

51.0npeneneHHblil HHTErpat. 3aJa4u NPUBOISAIINE K TOHITHIO ONPEAEIEHHOIO HHTErpaia.
52.Brerancnenne onpeaeneHHoro uarerpaia. @opmyna Heiorona-Jleiibnuma.
53.OCHOBHBbIE CBOMCTBA ONPEAEIEHHOI0 HHTErpaa.

54.Bpruncienye mionaayd KpUuBOJIMHENHON TpaneyH.

55.Brruncnenue oobeMa Tena , OrpaHUUYEeHHOT0 JIMHUAME BOKpYT ocu Ox u Oy.

56.Bpruncienre IIMHBI 1yTd, MOMEHTA MHEPLUHU, KOOPAUHAT LIEHTPA TSHKECTU C IOMOIIbIO
OIIPENIEJICHHOT O UHTErpasa.

57.Boruncienne paboThl HIEPEMEHHOM CHITBI C TOMOILBIO ONIPEIETICHHOT0 HHTErpaa.

58.Brruncienue miomany 1 oobemMa Tena BpaleHHs B MOJISPHOM CUCTeMEe KOOpIUHAT.

V. INOPEPEHIIUAJIbHBIE YPABHEHMUA .

59.Ilonstne nuddepeHnuanpbHOro ypaBHeHHs. YacTHoe M oOlee perieHue ypaBHEHUH.
['eomeTpHuyecKast HILTIOCTPAITHSI.

60.ITpocreiimue qudpepeHnranbaple ypaBHEHHS TIEPBOTO MOPSIKA.
61.Jluddepennnanbubie YpaBHEHHS C pa3ICIISIONIMMH TIEPEMEHHBIMH.

62.Jluneitnpie muddepeHmanbable ypaBHeHus. PereHue nuHEHHBIX nuddepeHInanbHbIX
YpaBHEHUU.

63.0xHopoansie nuddepeHnraibabie ypapHeHUs. O01Iee 1 YaCTHOE pelieHne YpaBHCHHH.

64.ludepenimanbapie  ypaBHEHHs BTOporo mopsaka. OOmee W YacTHOE pelieHue
TuddepeHInaIbHbIX YPaBHEHUI BTOPOTO MOPSIKA.



65.0nH0opoaHbe MU dhepeHInaTbHBIE YPaBHEHHSI BTOPOTO MOPsIKa, UX o0lee M 4acTHOE
pelIeHue.

66.Heonropoansie aud depeHnnanbapie ypaBHEHHS BTOPOTO MOPSIIKA.

67.Ilpocreiimue quddepeHnraibabple ypaBHEHUST BTOPOTO MOPSIKA.

VI. ®YHKIIUA MHOTUX IEPEMEHHBIX

68.dyHKIIMS MHOTHX TmepeMeHHbIX. OOmacte omnpeneneHus QyHkiuu. HempepbBHOCTH
byHKIHH.

69.OkcTpeMyMBl  (YHKIMH JBYX IepeMeHHbIX. C(Cxema wuccnefoBaHus (QyHKIHH Ha
KCTPEMYM.

70.HanGosnbiiee 1 HanMeHbIIIee 3HaYCHUsI PYHKITUU 2-X TIEPEMEHHBIX.

71. Auddepennnan GyHKIHH U YACTHBIC IIPOU3BOIHEIE.

VII. KPATHBIE UHTEI'PAJIbBI

72.J1BoiiHOM MHTEerpan. Beruncnenue 1BoiHbIX MHTErpaaoB. CBOWCTBA ABOMHBIX HHTEIPAJIOB.
73. Ilopsiiok MHTETPUPOBAHUS B ABOMHOM MHTErpaJe.

74.Bpraucienne miomanau Gurypsl ¢ TOMOIIBI0 TBOWHOTO UHTETpaIa.

75 Ilpumenenne MHTErpajiia Uil BBIYMCICHHS JUIMHBI AYIM KPUBOM, MOMEHTa WHEpLUH,
MOMEHTA CUJIbI, KOOPJAUHAT LIEHTPA TSKECTH.

76. TpoliHOM MHTErpaj U €ro CBOICTBA.

7°7.BprunciieHue TPOMHOTO UHTErpala.

78. IlpunoxeHnnue TpOMHOTO HHTErpasia K PEIICHUIO 3a]1a4.

79.KpuBOIMHEWHBIN HHTETPAJT IEPBOTO U BTOPOTO POJIA.

80. Boruncnenne KpUBOJIMHENHBIX HHTErPAJIOB.

81.Bpruncienue paboThl IEPEeMEHHON CHIIBI C TIOMOIIBIO KPUBOJIMHEHHOTO MHTETpaa..

82. ®opmyna ['puHa.

83. dopmyna Ocrporpaackoro-I'aycca.

VIII . QJIEMEHTBI TEOPUH ITOJIA

84. DnemenTsl Teopun nos.(I'paguent, poTop, AMBEPreHIMs, UPKYIIALUS, TUBEPTeHLIUS

poTopa)
IX . PSJIbI

85.Pan. Onpenenenue pspa. @opmyna n-ro uneHa psga. Cymma
psna.

86. UucioBbic 3HAKOIOJIOKUTEIBHBIC PAABI U TIPU3HAKU UX CXOOAUMOCTH.



87.HeoOxoauMBbIii TPU3HAK CXOUMOCTH YHCIOBOTO Psijia.
88.Ilpu3Haku cpaBHEHUS .
89.IIpusnak cxonumoctu JlanamOepa A 3HAKOMOIOKUTEIBHBIX YHCIOBBIX PSJIOB.

90.1HTerpasibHbIN U paANKAIbHBIN MPU3HAKKA CXOAUMOCTH Kolln 171 3HaKOMOJIOKUTETbHBIX
PAIOB.

91.3nakouepenyromuecs psaabl. [Ipusnak cxonumoctu Jleitbnuia.
92. AGCOMIOTHAS U YCIIOBHAS CXOJMMOCTb 3HAKOIIEPEMEHHBIX PSJIOB.
93. CreneHHbI€ PsIIbl U UX PAAUYC CXOAUMOCTH.

94 Psanpl Teinnopa u MaknopeHa, ux NpuI0kKeHHUE U1 BBIYUCICHUS ONPENEIEHHOIO
UHTErpaia, perenus auddepeHnnanbHbIX YpaBHEHUH U TPUOINKEHHBIX BBIYUCICHUH.

95. OyHKUHUOHATIBHBIE PSAbI, TPUTOHOMETPUUYECKUE PSIBIL.

96. Psinpt @yphe. @opMyinbl KO3QPUITMESHTOB psijia.

97. Paznoxenue Gpyakmuu B psia Dypbe.

98. Paznoxenne GyHKIMHA B PSJT 11O YETHBIM U HEYETHBIM CTEIICHSM.

X. TEOPUSA BEPOSITHOCTEN 1 MATEMATHYECKASI CTATUCTHKA

99.0cHOBHBIE TIOHATHSI TCOPUHU BeposATHOCTeH. CiydaliHble BETMYUHBI, CTydailHbIe COOBITHSI.
JloxHble U fOcTOBEpHBbIE COOBITHS. BeposTHOCTH COOBITHSL.

100.2neMeHTh KOMOMHATOPUKH.

101.CoBMecTHBIE U HECOBMECTHBIE COOBITHS; 3aBUCUMBIC U HE3aBUCHMBbIE COOBITHS. TeopeMsl
CIIOKEHMSI U YMHOXEHHS BEPOSITHOCTEN.

102. ®opmyna bepnymu, Jlamnaca, [Tyaccona.

103.®opmyiia mOJIHOU BEPOSITHOCTH.

104.0OcHOBHBIE OHATHS MAaTEMATUYECKON CTATUCTUKH.

105.HopmanbsHO pacnpesesieHHas ciiy4aiiHas BEIUYMHA U JUCKPETHAs BEJIMYNHA .
106.MaTtemaTuueckoe OKuaHue, JUCIEPCHSL.

107.I'uctorpamMma 1 MOJIUTOH OTHOCUTENbHBIX YaCTOT.

108.HanesxxHOCTh pabOTHI CUCTEMBI.

Kpurepun orieHKM KOMIETEHIWN.

[Ipomexxyrounas  arrectanus  cTyaeHToB 1o  auciuminae  «BBICIHIAS
MATEMATHKA » npoBoaAUTCSI B COOTBETCTBHM C Y cTaBoM Y HHUBepcuTeTa, [lonoxennem o
TEKYIIEM KOHTPOJE YCIIEBAEMOCTH W MPOMEKYTOYHOM aTTeCTallMk CTYACHTOB IO
nporpammaM  BO. Ilpomexyrounass arrecraiua mno gucuumuinHe  «BBICHIAS
MATEMATHUKA)» npoBoauTcsi B COOTBETCTBUU ¢ pabodrM y4eOHBIM IUTAHOM B _TIEPBOM,
BTOpPOM cemecTpax B (hopme sK3aMeHa U TpeThbeM ceMecTpe B ¢opme 3adera. CTyIEHTHI
JOITYCKAeTCsl K dK3aMEHY [0 AWCIHIUIMHE B CIyyae BBIMOJHEHUS UM Y4eOHOTO TUIaHa I10



JUCLUIUIMHE: BBIMOJHEHUS BCEX 3aJaHUM M MEpONpHUATUH, MPEeAyCMOTPEHHBIX paboueit
IPOTPaMMOM JTUCITUTUTHHBI.

OrneHka 3HaHWA CTYJCHTAa HAa K3aMEHE HOCHT KOMIUIEKCHBIM XapakTep, SIBISETCS
OaJUTbHOM U OTIPEIEIISETCS €ro:

«

OTBCTOM Ha 3K3aMCHC,
peE3yjibTaTaMU aBTOMAaTU3UPOBAHHOI'O TECTUPOBAHUA 3HAHUA OCHOBHBIX

HOHSITHUI.

aKTHBHOW PabOTOI HA MPAKTUYECKUX U JTa0OPATOPHBIX 3aHSTHSL.
Brinonnenuem pacueTHo-rpaduyeckux pador.
U.T.IL.

3HGHM}Z, YMEHUA, HABLIKU cmyc)eHma HA JK3ameHe OYyeHUusaromcsa OYyeHKAMU.:
COTIIUYHOY,- «XOPOLIO»,«YAOBJICTBOPUTECIIBHO», KHCYJOBJICTBOPUTCIILHO)).

Ilpumep ouenusanus cmyoenma Ha IK3amene no oucuyuniune «Mamemamuxa.

3Hanus, ymeHus, HABLIKU CMYOeHmMA HA IK3AMEHe OYEHUBAIOMCSA OYEHKAMU.
«OTIIMYHOY -
«HEYIOBJETBOpUTENbHO» - 0.01eHHBaHWE CTyJEHTA Ha OJK3aMEHE I10 JUCITUILIIMHE
MaTeMaTHKa ».

13-15, «xopomo» - 10-12, «ymoBIeTBOpUTEIBHO» -  7-9,

OL;@HMGGHM@ cmy()eﬂma HA 3K3dMeHe

OrneHka

baniaer

TpebGoBanus K 3HAHUSIM

«OTJIMYHO»

15

- CtyaeHT cBOOOJHO CHpaBISETCS C PEUICHHEM MPAKTHUYECKHX 3ajad,
[IPUYEM HE 3aTPyJHSACTCS C PEIICHUEM IPH BHUIOU3MEHEHUU 3aJaHUM,
PABUIHLHO OOOCHOBBIBACT MPHHATOE PElICHHE, TITyOOKO M MPOYHO YCBOMII
[IPOrPaMMHBIM MaTepHall, HMCUEPIBIBAIOLIE, IIOCIEAOBATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €r0 HM3JaraeT Ha JK3aMEHE, YMEET TECHO YBS3bIBATbH
TEOPUIO C IPAKTUKOM.

14

- CryneHT CBOOOTHO CHpaBISETCS C PEIICHWEM MPaKTUYSCKUX 3ajad,
[IPUYEM HE 3aTPYAHSETCS C PELlICHUWEM IpPU BUIAOU3MEHEHUH 3aJaHUM,
MPaBIWJIBHO OOOCHOBBLIBACT IMPHUHSATOE pPEIICHHE, TBEPAO 3HAET MaTepual,
[PAMOTHO ¥ IO CYHIECTBY M3JIara€T €ro, He JAOIMYCKas CYIIECTBEHHBIX
HETOYHOCTEN B OTBETE HA BOIIPOCHI.

13

- CTyneHT copaBliieTCsi C pelIeHHEeM MpaKTUYeCKUX 3ajad, MpUYeM He
3aTPYAHSIETCS C PELICHUEM IMPU BUIOM3MEHEHUU 3aJaHUN, IPU 3TOM IPHU
000CHOBAaHUU MPHUHITOIO PEIIEHUSI MOTYT BCTpEYaThCsl HE3HAUUTEIbHBIC
HETOYHOCTH, TBEPJO 3HAET MaTepuai, 'PaMOTHO U MO CYIIECTBY H3Jlaraet
€ro, He JIONyCKasl CyIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOCHI.

«XOopouro»

12

- CryaeHT cHOpaBisieTcsi C pEIIeHHEeM NPAKTUYECKUX 3a/lad, OJHAKO
BUJIOM3MEHEHUE 3aJaHUil MOTYT BBbI3BaThb HEKOTOpPOE 3aTpyAHEHHE,
MPaBIWJIBHO OOOCHOBBLIBACT IMPUHSATOE pPEIICHHE, TBEPAO 3HAET MaTepual,
[PAMOTHO ¥ IO CYHIECTBY H3JIara€T €ro, He JAOIMYCKas CYHIIECTBEHHBIX

HETOYHOCTEH B OTBETE Ha BOITPOCHI.




11

- CryaeHT cHopaBisieTcss € PEIICHHEM NPAKTUYECKHUX 3a/1ad, OJIHAKO
BUJIOM3MEHEHUE 3aJaHUN MOTYT BbI3BaTh HEKOTOPOE 3aTpydHEHUE, IPHU
STOM TMpu OOOCHOBAHMU TPHUHATOrO pEIHIEHHS MOTYT BCTpeydaThes
HE3HAUUTENIbHbIE HETOYHOCTH, TBEPAO 3HAET MaTepuay, rpaMOTHO M IO
CYLIECTBY M3Jaraer €ro, He JOMyCKas CYIIECTBEHHBIX HETOYHOCTEW B
OTBETE Ha BOMPOCHI.

10

- CryaeHT cHopaBisieTcssi C pPEIICHHEM NPAKTUYECKHUX 3a/1ad, OJIHAKO
BUJIOM3MEHEHUE 3aJaHUN MOTYT BbI3BaTh HEKOTOPOE 3aTpyJHEHUE, IPHU
STOM Tpu OOOCHOBAHMU TPHUHATOrO pEHIEHHS MOTYT BCTpeudaThes
HE3HAUUTENIbHbIE HETOYHOCTH, B OCHOBHOM 3HAeT MaTepual, MpU 3TOM
MOT'YT BCTPEYaThCsl HE3HAUNTEIbHBIE HETOYHOCTH B OTBETE HAa BONPOCHI.

«yZIOBIETBOPHU
TEJIBHO»

- CTyaeHT Cc TpyIOM CHpaBisieTCs C pEUICHUEM IMPaKTHUYEeCKUX 3ajady,
TEOPETUYECKUIl MaTepuas IMpU 3ITOM MOXKET TPaMOTHO U3JIOKUTh, HE
OMycKasi CyIleCTBEHHBIX HETOUHOCTEH B OTBETE HA BOMPOCHI.

- CTyneHT ¢ OONBIIMM TPYIOM CIPABISETCS C PEIICHHUEM MPAKTHYECKHUX
3a/1a4, TEOPETUUECKUI MaTEPHUAl IIPU TOM MOXKET IPAMOTHO M3JI0KHUTh, HE
OMyCcKasi CyIlIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOMPOCHI.

- CTyneHT ¢ OOJBIIMM TPYIOM CHPABISETCS C PEIICHUEM MPaKTHYECKHX
3a/1a4, TEOPETUUECKUII MaTepual Ipu 3TOM HU3JIaraercsi ¢ CylleCTBEHHBIMU
HETOYHOCTSMU.

«HEYJIOBJIETBO
PHUTEIHHOY

- CTyneHT He 3HaeT, Kak peuiarb MpakTHYeCKHe 3a7add, HEeCMOTps Ha

HCKOTOPOC 3HAHNUC TCOPCTHUYCCKOI'O MaTCpurajia.

OcCHOBHas OLIEHKA, UIYIas B BEIOMOCTb, CTY/IEHTY BBICTABIISIETCS B COOTBETCTBUH C
O0aIbHO- PeUTHHrOBOW cucTeMoil. OCHOBOHM ISl ONpeNeNeHUs] OIEHKU CIYXHT YPOBCHb
YCBOEHUS CTYICHTAMH MaTepualia, IpeayCMOTPEHHOTO JaHHOK pabodeit mporpaMMon.

OneHuBanue CTyaeHTa 10  OanbHO-PEUTHHIOBOW  CHCTEME  JUCITUILIMHBI

«MaTteMmaTtuka:

AxTHuBHag pa60Ta Ha MPaKTHYCCKUX 3aHATHAX OLCHHBACTCA HeﬁCTBHTGHBHBIM
yuciaoM B uHTEepBasie ot 0 10 6 mo popmyie:

[Ip.akTuBH . ,
_ O1.aKTUBHOCTH = — *6(1)
[Ip.oGmree

['meOy. akxmusnocmu - o1ieHKa 3a aKTUBHYIO padoTYy;
Ilp.akmueH - KOTUYECTBO MPAKTUUECKUX 3aHATUM M0 IPEIMETY, Ha KOTOPBIX
CTYJICHT aKTUBHO paboTalr;
[Ip.ob6wee — obiiee KOMMUYECTBO MPAKTUUECKUX 3aHATUH 110 U3y4aeMOMY
npeaMeTy.
MakcumanbHas OlleHKa, KOTOPYIO MOXKET MOJIYYUTh CTYJICHT 32 aKTUBHYIO padoTy Ha
MPAKTUYECKUX 3aHATUSAX paBHa 6.
Pe3ynbTarhl TECTUPOBAHUS OLICHUBAIOTCS IEUCTBUTEIHLHOM YUCIOM B MHTEpPBAJIE OT
0 o 4 o dhopmyre:
B Uwucno npaBUIBLHBIX OTBETOB .
- Or.tectup = *4(2)
Bcer o BonpocoB B T ecT €
I'neOy.mecmup.- olieHKa 3a TECTUPOBAHUE.
MaxcumanvHnas OLIEHKA, KOTOPYIO CTYAEHT MOXET IOJyYUTh 3a TECTUPOBAHHUE pPaBHA

Oyenxka 3a K3aMeH CTaBUTCA 10 15 OanpHOM mmIKae (cM. TabIUIly BEIIIIE).
OOmast oyenka 3HaHWHA IO KYpCY CTPOUTCS IMTyTEM CyMMHPOBAHUS yKa3aHHBIX BBIIIC
OLICHOK:



Ouenka = Ouenka aktuBHOCTH + O1.tectup + Ou.9K3aMeH

BBuay storo oOmias omeHkKa mpeacTaBisieT co0oi nelcTBUTeNbHOE ncio oT 0 1o
25. OtnugHO - 25- 21 6anmos, xopoiio - 20-16 6amioB, yaoBIeTBOpUTEIbHO - 15-11 Ganos,
HE yJIOBJIETBOPUTENBHO - MeHbIe 11 6amnos. (s mepeBosa onenku B 100 6anpHyO MIKaTy

JIOCTaTOYHO €€ YMHOXUTH Ha 4).

TecToBble 3a1aHKs A1 IPOMEKYTOUHOM aTTECTALUU U TEKYIIETO KOHTPOJIS 3HAHUI
CTYICHTOB

IlepBblii cemecTp (3auer)
IlepBblii cemecTp (3a4eT)

1. Marpuna — 310
2.JleficTBUS C MaTpUllaMU

2 -1
3.Ecnu matpunia A = (3 2] , To MaTpuia 4 A UMeeT BUJ

18—122—438—448—4
)32 )3—8 )3—2 )128

4. Ecnu mMatpuibl

u

TO Matpuna 34 — 2B uMeeT BUj

. I

21 0 L1 4 (=T -4} (-7 -4 7 4
-6 2 -6 2 -6 2 18 —10| |-18 10

5. ns Mmatpuiisl

=

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

yKa3aTh CyMMY 3JIEMEHTOB, PAclOJIO0KEHHBIX Ha MOOOYHON AUAroHAaIH.

2 -1 7 0
6.Marpuna A= (3 4 j , MaTpuna B= (1 s j . Torna anemeHT c,, 111 MaTpulblA*B paBeH

7. IIpn ymMHOXeHUM MaTpUllbl A Ha MaTpuily B m0mKHO COOMI0aTRCS YCIOBHE



1)uncio cTosn610B MaTpUIlBl A paBHO YUCITY CTPOK MaTpuilsl B

2)4rCII0 CTPOK MATPHIHI A paBHO YHCITY CTOJIOIIOB MaTpHIlLl B

3)uncio cTon6I0B MAaTPHUIIBI A PaBHO YUCIY CTOJIOIIOB MaTpHIbl B

4)ecnu MaTpUIbl HE KBapaTHbIE, TO OHU JOJDKHBI OBITH OMHAKOBOTO pa3Mepa
5)BepHBIl OTBET OTCYTCTBYET
8.Cucrema JIMHEHHBIX YPAaBHEHUM - 3TO

9.MeToapl peleHns] CUCTEMbI IMHEMHBIX YpaBHEHUI

L 3x+2y=7
10. PemienneM crucTeMbl ypaBHEHUIA: SBJISIETCS Mapa YUcell
4x -5y =40

a) (0;1) 6) (-1;3) B) (-3;1) ) (5;-4)
. 1
11.HaiimuTe TOUKy mepecedeHust mpsMbeIX: y=2x—-3,y = 5 x+1

12.YcTaHOBUTH COOTBETCTBUE MCKAY ONPCACIUTCIICM U YHUCJIOM Q, IIPU KOTOPOM 3TOT
onpeaenuTens paeH 0:

6+4a 0 0
3 —o 0 30 o 1—o
1 1 4 7 0 0 1 3 2 -4

_3
112 2) é 3)-1

13.0Onpenenurens

14. B ueM 3akirodaeTcsi cocod pa3ioxKeHUs OMPEIeIUTENs 0 AIEMEHTaM CTPOKU WITH
cToona

15. Kakue U3 Todek NpUHAIIEKAT TUHUH: X~ + )° = 4
a) (0:-2) 6)(0:2) B) (-2;0) 1) (2;2)

16.Kak HaliTu TOUKy NepecedeHns TMHUN

3x+2y—-z=0
17.CkonpKo penieHuil umeet cucreMa: 2x—y+3z =0

x+y-z=0

18.I1pu pemeHnu cucteMsl 1o npasuity Kpamepa ucnons3yrorces GopMyIsl

A,
1)x, =AA2)xi = DN =AML 5 =8 A5 5 =AA

1



x+2v+3z=1 b, Ipu KOTOPOM CHCTEMa COBMECTHA
2x+4y+6z=2

3x+6y+9z=b

OTBeT 3anucarhb OECJIbIM YHCIIOM.

x+2y=2

20. Ilpu pemieHUN CUCTEMBI 3x— 4-} =17 o npasuity Kpamepa

1 2 2 7 1 2
A= A = A =

3 4 3 4 2
1)

1 2 2 1
A= A = A, =

3 4 7 4 B 7
2)

1 2 2 2 1 2
A= A = A =
3 3 4 7T 4 - 3 7
)

1 2 1 2 2 2
A= LA = AL =
o B 377 4

21. YkaxxuTe BepHOE COOTBETCTBHE MEX/Y PA3THYHBIMK BUIaMH YPaBHEHUS MPSIMOM U UX
dbopMoii 3anucH.

DOOPMA 3AITNCHU

Uy -yi =k(x-x)) 2)Ax + By + C=0, 2 + B2 #03)y=hkx + b )1 _ Y~ N
Xo =X Vo= W

a) o011ee ypaBHEHHE TPSAMOIA; 0) ypaBHEHHE IPSMOM € YTTIOBBIM KO3 (HUIIMEHTOM; B)
ypaBHEHME ITy4Ka MPSAMBIX; I') ypaBHEHHE MPSIMOIl uepe3 ABe TOUKH.

22. Heob6xoauMoe U 10CTaTOYHOE YCIOBHUE MAaPAJUIETbHOCTH MPSMBIX C YTJIOBBIMU
kodurmentamu k; u ko:

1) kithkx2=02)ki=k: 3)ki-ko=+14) ki kr=-1

23. HeoOxoauMoe 1 JOCTaTOYHOE yCIOBUE NEPIEHIUKYIIPHOCTH MPSMBIX C YTIIOBBIMH
ko uumentamu k; u ko:

Dki=ky 2Dki+hk2=13)ki +hk2=—-14) ki kx=-1



24.YrnoBeiM K03 pULInEHTOM NPSMON Ha3BIBACTCS yIila HaKJIOHA 3TOU MPSIMOM K OCH
OX.

25. CocraBbTe ypaBHEHHE MPSMOU, Tpoxoasiel yepe3 Touky A(3; —2) mox yriom 45° k ocu
OX B Buzae y = kx + b. Beequre 3Hauenus ku b: k= , b =

26. CocraBbTe ypaBHEHHUE MPSAMOH, Tpoxoasien yepe3 Touku M;(3; 1) u Mx(5; 4) B Buze
obmero ypaBHeHus npsiMmoit Ax + By + C = 0. Benure 3Hauenus 4, B, C:
A=,B=,C=

27. BeiOepuTe ypaBHEHUE, ONKCHIBAIOIIEE MPSIMYI0, U300paKEHHYIO Ha PUCYHKE

YV A
3
/_2 0 X
X Y x )y
D3x+2y+6=02)3y—-2x=1 4)—+Z=15) =+==1
) y ) 3y )31 5+

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) nexar Ha onHOU
MPSAMOM

1)A 2)B 3)C 4)D
30.Hansr nBe Touku: A(3;-2), B(7;1). HaiiTu paccTosiHEEe MEXTy TOUYKAMH.

31. Ykaxxute BepHOE COOTBETCTBHE MEXAY KPUBBIMH BTOPOI'O MOPSAIKA U MX KAHOHUYECKUMHU
YPaBHEHUSIMH.

Y

bfﬂpm%w

2 2 Y:El
=-5=l — T
Da b° e ) 1< N

3) XX +)? =R N2 = 2px mmmmmememeea-

a) OKpYXHOCTb, 0) THIepOoIIa, B) DILIUIIC, T') Mapadosia



— —

32.BpiOpath ypaBHEHHE OKPYKHOCTH, IPEACTABICHHON HAa PUCYHKE:!
y _—

5. R=3
R

D +yP=9 2)(x—4P>+(—2)>=93) (x +4) + (¥ +2)*=9
4 (x—47-(-2*=9

33 Ilpunannexut 1 Touka A(0;1) oxpyxnocta x° +3° + 16y -9 =0
a) nma ©0)Her

o 3 2 2
34. Haiitu kBazgpat O0JbIION MOTYOCH DJUIMIICA, 3aJaHHOTO ypaBHeHueM 4x° + y° =16

35. BoiOpath ypaBHEHUs 1apaloJIbl, IPEICTABICHHON HA PUCYHKE.
y

1) y=2(x+2) 2) y-1=x+2? 3y+1=(x-2)>
Hhy+x-27%=1

36.Bektop-3T0

—%
37. J1aHbl BEKTOPBI d= (-2;3; b =(1; 0; 2). YkaxuTe BepHOE COOTBETCTBHE MEXKTY
orepausMu HaJl BEKTOPaMH U UX pe3yJibTaTaMu

1.(-1;3;3)  2.(-3;3;-1) 3.(-4;6;2) 4.(-7;6;-4)
NG +b 2d—b3)2d 42d—3b

= —
38. CkansipHbIM MTPOU3BEICHUEM JIBYX BEKTOPOB U = (ax, ay, a;) u b = (bx, by, b;) Ha3BIBaETCA

=
-
gpcno, o603HauenHoe @ - b u Beramncasemoe no dopmyie:



y@-b=b|-Tp; d

@b =1al-|5|sin(a,5)
3)5-5=Hp55-l—[p55

o @-B=1dl-[B|cos (@.5)
S)a-E’z a,b, + a,b, +ab,

L b=1+2j-3k

39. Haitgute ckansipHOe MPOU3BEACHUE a=21—5

40. JlaHBbI BEKTOPBI = (1; 3; =2) u b = (~1; m; 4). IIpu xaKoM 3HAUCHNH YNCHIA M alb:

m =

21- (3] — 4k — 57)

41. YopocTuTte BbIpaKeHUE

16— 8k—107 512 3y.10 4 10

42. OyHKUHA-ITO

43 TToctpoiite rpadukn pyHKumit: y =2x—3; y=x" —3x+1;y = Sinx; y = Cosx.
44, dynxus y = x> B OKPECTHOCTH OECKOHEUHOCTH SABJIAETCS

1) GeckOHEUHO MaJION BETUYUHOMN

2) 6eckoHEeYHO OOJIBIION BETUYUHOMN

3) HU TeM, HU JPYTUM
. sinx
lim

45 3unauenue npefena  *~ X pasHO

10 2)1 3)e 4) »

46.3aMeyaTeNbHbIC PECIIbI

IS in
lim Ll + —]
47.3nauenue npenena n paBHO

2

1 2)03)e4) e5) e?



48 .Ilpenen QyHKIUH-ITO

o 0
49.Kak packpbITh HEONPEAECIEHHOCTY — U —
o0

50. YcraHOBHUTE COOTBETCTBUE MEXY (PYHKIMSIMH U UX IPOU3BOIHBIMH

®ynkmus:l)y=a* 2)y=log, x 3) y=1tg3x 4)y=Sin’3x S)y:L2
X

IMpousBoanasi: a) y' =3

b)y'=a"lnac)y' =

2
; ey' =-——
Cos“3x xlna X

k)y'=6Sin3xCos3x

51.ITpousBoaHast GYHKIIHH - 3TO

52. TIpoussoanas ¢pysxuun umeet Bua f'(x) = x> - (x” +4x +4)(x —1) . Toraa KoIHYeCTBO
TOYEK 3KCTpemyMa pyHKIuH y = f(x) paBHO

)1 2)2 3)3 4)4

53.HeobxoaumMoe ycioBHe IKCTpeMyMa
byHKIIUN

54.JlocTaTo4yHOE yCI0BHE SIKCTPEMYMa
byHKIUHA

V4 . .
55. Touka A(Z;Z) 3a/1aHa B IOJISIPHOM CHCTEME KOOpAUHAT. Torna B mpsMOYyTroJbHOU

CUCTCMC KOOpAWHAT TOUKA UMCCT BUL. ..

1) 2:42) 2)(=/3) 3)(VB=1)  H)(V2;42)

56. Cxema uccrnenoBanust (pyHKIIMH HA SKCTPEMYM

57.HauGomnpiiee, HauMeHbIIee 3HaYeHUs PYHKITUS MOXKET MPUHUMATh

Kurou Tecta (3a4er B mepBOM ceMecTpe)



[©) o [©) [©)
= = = =
o] o < o < o < @)
: i g S | g, & | Bz & i
5 = 3 5 = 3 5 = 3 5 = 3
= = = =
5 g o o 8 ©° 2 g o = S o
= =] 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,CJI 41 3
6 25 20 2 30 5 44 2
a-2;0-
7 1 21 3;r-4;B- 31 3,1,2,4 45 2
1
10 r 22 2 32 2 47 4
8 7
11 —i= 23 4 33 6
3°3
1-B,3-
12 1'1'2'25'3'3'4' 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 3;-2;-7 38 4 55 2

Bropoii cemecTp (3K3aMeH)
1.®ynkmus F(x) HaspiBaeTcs mepBooOpa3Hoit aisa Gpynakmuu f(x) Ha (a;b), ecnu miis a000ro
X MPpUHAJICKAIICTO NHTCPBATY BBIITOJIHACTCA PABECHCTBO

DFX)=x) 2) F'(x)=f(x) ) F(x) = f'(x) 4) L,F(x)+2,f(x)=0

2.MHOXkecTBO epBooOpasHbIX GyHKIMK f(x) = xcos(x”) paBHo. ..
2
1)%sin(x2) +c 2) —%sin(xz) +c 3) %sin(xz) +c 4) 2sin(x*)+c

3.dopMysa HHTETPUPOBAHUS 10 YACTAM

X
4. IlepBooOpazHas sl HEONPEAEICHHOTO HHTerpanaj—dx

x

5. Kakoil uHTerpai BbIYUCIEH HEBEPHO

1.[ 2x5x5+7dx ln‘x —5x+7‘+C 2)'[Cos e :%tg3x+C 3)Ie_xdx:e_x+C

4) j Cos5xdx = é Sin5x+C

6. HeonpeneneHHslil HHTETpai-3To
7. MeToibl MHTETPUPOBAHUS
8. YcTaHOBUTH COOTBETCTBHE MEXY (DYHKIIMEH U TepBOOOpa3HOM




1) y=2x" a) —Cosx+c
2)y=_8in x b) 2x +c

1 2x°
3) y= d —+c
)y e ) 3
4) y= Cosx e) In(sinx)+c
Sinx

5)y =sin2x k)—%0052x+c

9. 'eoMeTpHUUECKHUIA CMBICI ONPEECTEHHOTO HHTErpaia

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

v A

-
Il
bJ
"

L
Il
i
| Sy

L3

I
0 -

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

11. ®opmyna Herorona-JleiiOuuia

12. HaiinuTte GyHKIMIO, 11 KOTOPO# epBooOpa3Has UMEeT BU]T 3{/; +c
13. IloppiaTerpanbhas GyHkuus [ (x) HedetHas U f(x) > 0 Ha OTpe3Ke [O, a] , TO UHTErpai

]ﬁ f(x)dx paBeH...

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 HEONPEEIEHHOT0 MHTErpajia HE UMEET MecTa

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

b c b b a

3| fC0-dx =[x+ [ f(x)dx 4) [ f(x)dx =] f(x)dx
a a c a b

15. ®opmyna 15 BBIYMCIIEHN 00beMa Tena BOKpyr ocu Ox

16. O6beM Tena, 06pa3oBaHHOIO BpallleHueM KpuBoil y=f(x) Bokpyr ocu Oy MOXKHO
BBIYUCIIUTH 110 popmyiie

1)V:7rjy2(x)dx 2) V=7rjy(X)dx 3) V=7TIX(y)dy 4) V=7fjx2(y)dy



17. Inomanes GUrypsl, OrpaHU4EHHON JTUHUSMH

18. ®opmyna HeroTona-JIeliOHuIIa IMEET BUJT
D[ f(x)dx = Fb)=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. HecoOGCcTBEHHBIN HHTETPAT-3TO

e

20 . Muterpan J. paBeH
1 X+/In x
1)1 2) © 3)0,5 4)2
21. 3anummrte GopMyny AT BBIYUCICHUS JJIMHBI IYyTH
22.
l}’

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

23. Haiitu 3Hauenue BoipaxeHus (7 +i)(2 —i)
1) 13+5i 2) 15+5i 3)13-5i 4)15-5i
24. 3anummuTe paBeHcTBa 1) i = 2)i* = 3) i’ =

25. Ilyctb z =1+i. 3BecTHO, 4TO |z| =2 , argz = % , rorma (1 +i)4 paBHO ...

) 242 2) 4 3)-242 4) 4

26. Pacriononure KOMIUIEKCHBIE YUCIIA B MOPSAIKE BO3PACTAHUS UX MOIYJIEH

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

29 . Tlopsinok muddepenmuansaoro ypapaenns 4"+ y = 5x° pasen...

2 2)6 3)5 44

30. Tlopsnox nuddepeHnnanbHOro ypaBHEHUs COOTBETCTBYET

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

1.2y =y " +y =0 2). 2" =y " +y +y'=03). 2" =y " +y4+y=0
Bapuantsl oTBETOB

a)2k =k +k+1=006)2k> —k> +k+1=0B)2k* —k* +k> +k =0



02k’ k> +k=0m)2k" -k +k* =0
32 . Buasl nuddepeHnnanbHbIX ypaBHEHUH IEPBOTO MOPSIKA

33. OGmee penrenne qudQepeHnaIbHOr0 ypaBHEH!Us IEPBOTO MOPSIKA - 3TO
byHKIISA

34. Jlano nuddepenuuansHoe ypapHenne y” = 3x° HaiiguTe ero obmiee penreHne
1
y=6x+C,C, 2) y :ZX4 +Cx+C, 3) y=x"+Cx+C, 4) y=x"+C,x* +C,

35. dano ypaBuenue y"—2y'+ y = Cosx . HacTHOE pelieHne JaHHOTO ypaBHEHHS
HeoOXOAUMO UCKATh B BUIE
1) y,, =ASinx+BCosx 2) y,, =e"(ASinx+ BCosx) 3) y,, =ACosx 4) y,, = Ax’Cosx
36. Pemenue nuddepennuansuoro ypasaenus y"—2y’'—8y =0, ynoBieTBopsioliee
ycrmosusim y(0)=1, y'(0)=0  wumeer Bux:
1 2 2

Dy=—e"+=e*2) y==e™>

J)y=ge +3e" ) y==
37. Inddepenunansaple ypaBHEHHI BTOPOTO MOPSIKA
38. Cpenu npo0eil yka)kuTe IpaBUIIbHbIE

+§e4" 3) yzgez" 4) y=8e" +e**

3 2x* — 1
1 X 2) x3 5;6+ 3)x+10 4 x+1
x=2 3" —x"+x x—20 2x° -3
1)1lu3 2)2u4 3)1u2 4)3u4d
39. MuddepeHuuansHoe ypaBHEHHE IE€PBOrO MOpsAIKa BHUAA: Y+ f(x)y=g(x)
Ha3bIBACTCSI

1) onHOpoHBIM  2) IUHEUHBIM 3) C pa3JeiSIOIUMUCS TEPEMEHHBIMU 4) B MOJTHBIX
nuddepenmmanax
40. Mepa 110CKOTr0 MHOXKECTBA, H300paKEHHOTO Ha PUCYHKE PaBHA

)27 2) 4z 3) 87 4) 167

41. Pasnocteio C=A\B MHOXeCTB A4 = {1,2,3,5,7} uB= {3,5,7 ,9,10} SIBIISICTCS. MHOKECTBO

HC={,2} 2) C=1{3,57}3) C=1{,2,357,9,10}4) C ={9,10}

42. 3amava OTHICKaHUS perieHus JudGepeHIInaTbHOTr0 YPaBHEHUS 110 33JaHHBIM HauaTbHBIM
YCIIOBUSIM Ha3bIBAECTCS:

1) mpaBunom Jlonutans 2) meronom Jlarpanxka 3) 3amaueit Komm 3) moacranoBkoit Ditnepa
43. Ilpumepsl 3a/1a4, T1Ie UCTIONB3YIOT AU PepeHInAIbHBIC YPaBHEHUS

44. O6nactp onpeneneHus QYHKIMU 2-X TEPEMEHHBIX — 3TO



45. YactHas npousBogHas z' = oT GpyHKIHY Z = 2X° + 3xy

46. HeoOxoanmoe ycinoBHe SKCTpeMyMa (QYHKIUHU 2-X IEPEMEHHBIX
47. locTaTtoyHOE YCIOBHE IKCTpeMyMa PYHKIIUH 2-X TTePEMEHHBIX

48. Tlnomans GUTypbl MOKHO HAWTH C IIOMOIIBIO TBOHOTO HHTETpaa
Y &

<
Il
1
E

—
N

I\I

2

16
4 X
1) [dy [ax
0 2x
&
4 X2
2) [dy [dx
2 2x

4 2x
3) [ax [ dy
2

16

2 X
4) [dy [ dx
1 2x
49. C noMoIbI0 ,I[BOI\/'IHOFO MHTErpajga MOKHO BEIYMCIUTh

Yx+ \/_
JIpoOr HeoOXoaMMa T0ICTAaHOBKA

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

50. B unterpane .[ U1l IPUBEACHUS IOIBIHTErPAIbHON (DYHKIIMU K pallHOHAIBHOM

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

Vi

53. 1151 BBIYUCIIEHUS] MHTErpaia I e
0

Ccosx b

sinxdx  1erIecooOpa3Ho cleIaTh MOJACTAHOBKY
cosx=t. [Ipu 3TOM mpezens HOBOro HHTErpana OyIyT
l)a=1,b=-1 2)a=0,b=1 3)a=-1,b=1 4)a=1,b=0
R
54. O6nacTbI0 HHTETPUPOBAHUS HHTETpaJa .[ dx J. f(x;y)dy sBasercs

0 0
1) npsIMOYTOJIBHUK



2) OKpYXHOCTh
3) TpeyroJbHHUK
4) kBazpat

1 3
[octpoiiTe 001acTh HHTETPUPOBAHHUS J.dy .[ f(x;p)dx
0 2

2x+5 o
55. Paznoxenue npobu ——————_ Ha IPOCTEHIINE UMCET 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 HHTErPUPOBAHUS 10 YACTSIM UMEET BUI:

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

57. Papg —ato
58. HaiiTu Tpu nepBbIX 4ieHa psa Z 1
n=1 <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. Heo6xoauMpbIii MPU3HAK CXOAUMOCTH 3HAKOTIOIOKHUTEILHOTO Psiia

ISER]

60. OnpeneneHHbll HHTETpa J.Cos 2xdx paBeH

R

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

61. ITnomans Gpurypa Mo>KHO BBIUMCIUTE C MOMOIIBIO HHTETpaja:

: : UER

1)](2—x)dx 2) j(z—x)dy 3)J.((2—x)—x)dx 4) j(x—(z—x))dx

o0
62. P Buna Z U, ,tne U, -4ieHbl YUCIIOBOM ITOCIIEI0BATEILHOCTH HAa3bIBAETCS

n=1

1) gyncioBBEIM

4)



2) CTENeHHBIM
3) pagom Dypse
4) psnom Jlopana

63. O6mmm permenueM auddepeHnnanbHOro ypaBHeHus y' + y =1 gBisiercss QyHKIUS:
1)y=Ce*+1 2) y=Ce™+1 3) y=Ce ™ +14) y=Ce®™ +1
Pa3noxuTh B psig Makiopena GyHknuio > sinx

64. Pan Z Lﬂ CXOJUTCS IIPH YCIIOBUU
n=1 P
1) <0
2) a1
3)0<a <1
4)a=1
65. Hanmucate popmyny n-ro wiena psaga 1+1/4+1/9+1/16+......
1) 1/n!
2) 1/n?
3) 1/2n-1
4) 1/(n-1)>
66. ®opmyna psaa MakiiopeHa
67. Psan @ypbe
68. CKOJIBKO TPEX3HAUHBIX YUCEN MOKHO COCTaBUTh U3 KapTouek ¢ uuppamu: 0; 2; 5; 7 ?

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

69. CKoJbKO OYKBOCOYETAHHH Pa3IMYHBIX MOYKHO COCTaBUTh NEPECTAHOBKOM KapTOUEK CO
cnenyromumu OykBamu: K, O, JI, O, K, O, JI, b, U, U, K?

. n!
Hcnone3yiite popmyny: P, = ————
n!ny\nl. n,!

1) 554400
2) 1108300
3) 277200
4) 10840
70. ®opMyia KIaCCUYECKON BEPOSITHOCTU

71. HaiiTi BepOsITHOCTB TOTO, YTO NMPU OPOCAHUHU JABYX UTPAIBHBIX KOCTEH B CyMMe BBINIAAET

IIATh OYKOB.

1
1) =
)9

)=
)36



5
3) =
) 6
5
4)—
) 36
72. B ypHe 4 cuHMX M 7 KpacHbIX mapoB. M3 ypHbI HayJady OMH 3a APYTMM M3BJIEKAIOT J1Ba

mapa, He Bo3Bpaias ux oopatHo. Hailtu BEpOSATHOCTB TOTO, UTO

cHavaJsia OyJieT U3BJICUEH CUHHM IIap, a 3aTeM — KPaCHBIH.
14
1)—
55

11
2)—
)28

7
4)—
) 11
73. HaiiT BeposiTHOCTB TOTO, 4TO IpH 10 OGpockax MOHETHI, Op&n BhIMAET 3 pasa.
1 120
1024
2) 1,2
3) 0,24
4) 0,9
74. Marematnueckoe oOxuaaHue ciaydyaiiHoW BennuuHbel X 0,5; gucnepcus ciaydaiiHoOU

BEJIMYUHBI X 5. Hailitm MaremMaTH4ecKoe OXHAAHUE W JUCIEPCUI0  CIy4allHOM
BeIMUuHbI 2.X —3.

DMQX -3)=-2; DX -3)=202) )M(2X -3)=2 ; D(2X -3)=20
3) HM(Q2X-3)=3; DX -3)=10 4) ) M(2X -3)=-5 ; DX -3)=6

75.]1Be HE3aBUCUMBIE [UCKPETHBIC CllydaiiHble BeauduHbl X W Y 3aJaHbl 3aKOHAMHU
pacnpenenenus. Halit MatremMaTuyeckoe OKMAaHUE U AUCTICPCUIO JJISl CTy4allHOM BEJTMYMHBI
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. YkazaTh COOTBETCTBHE MEX Y (GOpMYIaMU PAaBHOMEPHOTO pacIipeaesICHHs

0, (x < X)) M
fo=l—t (i <x<x)
10, (x> x,)
L x 20 : . @)
X 1 X Y, —X X, +Xx
M. = | xf(x)dx = dx = —| == =—
__[:f() {[:_1 x:_‘lﬁ' 2, 2{"(,:—1(,] 2
Dy=|——dv-M," = Sl IR P R M. S i
X — X Xy —X 3 —x)

]

3 4 12 12
- —x -4
ot —
Py
2403
Jucnepeus . ...; INIOTHOCTB BEPOSATHOCTH. . ..; CPEJHEE KBAAPATHIHOE OTKJIOHEHHE. . .;

MaTeMaTHYECKOE OXKHUIAHHUE. . ....
Kirou Tecta (3K3aMeH BTOPOH CEMECTD)

= 228 g E3 = g Eh = 228
2 Z £ 2 = £ 2 Z £ 2 5 g
2 27 = 7 = 27 2 2
= = = =
1 2 20 4 39 2 58 P
2 2 21 . 40 4 59 .
3 . 22 A_4 41 1 60 1
3
4 2*/3"_ 23 4 42 3 61 3
5 3 24 . 43 . 62 1
6 . 25 4 44 . 63 2
7 . 26 3214 45 . 64 2
g 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-
12 v 31 e 50 4 69 ]




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 3,1,4,2

Kputepum oueHKM TeCcToBbIX 3aAaHuUM
Mpumep oLeHKM TECTOBbIX 3aAaHUIA MOKET onpeAenaTbCa No ¢popmyne:
Yucso npasusnbHbelx omeemos .
= OLLTECTUP S == mmmmmm o oo oo oo oo e *4(3)

Bcero Bonpocos B T ecte

cocTaBHasA 06LLEel OLEHKM 3a Kypc, Kak yKasaHo B npumepe n.3.1.

rneOy.mecmup,- OLEHKa 3a TecTupoBaHue. OLEeHKa 3a TECT UCMO/b3yeTca Kak




