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IIpu paspaboTke paboueii mporpaMmbl Yu4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOYKECHBI:

1) ®I'OC BO no HampaieHuio moarotoBku 35.03.06 ArpoumkeHepus (ypoBeHb OakaliaBpHara),
YTBEpXKACHHBIM MuHHCTEPCTBOM 00pa3oBaHus U Hayku PD «23» aBrycra 2017 1. [Ipuka3 Ne 813.

2) Y4eOHbIi MI1aH OCHOBHBIX 00pa30BaTeIbHbIX MPorpaMM TexXHUYECKHe CUCTEMBI B arpoOu3Hece
1 TeXHU4eCKU CepBUC B arpONPOMBIIIIIEHHOM KOMILIEKCe onobpen YuensiM coerom @I'EOY BO
I'AY Cesepnoro 3aypainss ot «01» uroms 2022 1. IIporokom Ne 11

Pabouass mporpamma ydeOHON NMUCIUIUIMHBI OmoOpeHa Ha 3acelaHuu Kadeapsl MaTeMaTHKH |
napopmaTuku ot «01» wmromst 2022 1. [Iporokom Ne 11

W.o. 3aBexyromero kadeapoii o/ H.H. ManbuykoBa

Pabouas mporpamma yueOHOH TUCIUTLUIMHBI 0100peHa METOIUIECKON KOMUCCHEN HHCTUTYTA
oT «01» utomns 2022 r. [Iporokon Ne 7

y
. A
[Ipeacenarens METOIUYECKON KOMUCCUU UHCTUTYTA 7,:/_ /,_ ——  0O.A. MenskoBa

PaspaboTumnku:

ManpuykoBa H.H., nouenT xadenpsl MaTeMaTHKH 1 UH)OPMATHKH, K.I1.H.
Kymuxosa C.B., crapmmii npenonaBatens Kadeapbl MAaTEMaTHKH U WHHOPMATHKH

N.O. InpexkTop MHCTUTYTA: JI.H. Annpees




1. TlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCIHUIINHE (MOIYJIIO0),
COOTHECEHHBIX C IJIAHMPYEMbIMH Pe3yJIbTATAMHU 0CBOEHUS 00pa30BaTeIbHOM

NPOrpamMMbl
Koow Pe3yabTatbl HNuaukartop IlepedyeHb MIaHMPYyeMbIX

Komnem OCBOCHMS AOCTHUKEHHUS pe3yJIbTaTOB 00y4YeHHs 10
eHyuil KOMIIETeHIIUH AUCHUILINHE
OIIK-1 | Crnocob6en pemats | M/A-1 onx1 3HATh: OCHOBHBIC 3aKOHBI, HOHATHUS U

THIIOBBIC 33]1a41
npodeccnoHabH
Ol ICATETLHOCTH
Ha OCHOBE 3HaHUM
OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKUX
U €CTECTBEHHBIX
HayK ¢
MIPUMCHCHHEM
MH(pOPMaIMOHHO-
KOMMYHHKAITUOHH
BIX TEXHOJIOTUH

Hcnonb3yeT 3HaHUsS
OCHOBHBIX 3aKOHOB
MaTeMaTUKH ISt
pELICHHS TUTIOBBIX 3a/1a4
B 0o0JIacTH
npodecCHOHATBLHOM
JIEATENHHOCTH.

METO/bI TMHEHHOH anreOpsl,
MaTEMaTHYECKOT'0 aHAJIN3a; OCHOBBI
AHATUTHYECKOI F€OMETPHH; TIOHITHE
OCHOBHBIE CBOICTBAa KOMIUIEKCHBIX YHCE;
OCHOBBI TE€OPUH OOBIKHOBEHHBIX

nud hepeHnnanbHBIX ypaBHEHHH,
JTUCKPETHON MaTeMaTHKH,
BBIYUCIIUTEIbHBIX METOJIOB, TEOPUH
BEPOATHOCTEN U MaTEMaTUYECKOM
CTaTUCTUKH.

YMerb: Hcnonb30BaTh MaTEMaTUYECKUI
anmapar Ajsl peleHNs THUIIOBBIX 3a7a4
AHAJIMTUYECKOU FEOMETpHH,
MaTeMaTUYECKOI0 aHAIN3a U JINHEHHON
anreOphl K pemeHuto IpoQecCHOHATEHBIX
3ajay;

- pemath OOBIKHOBEHHBIC

nmud dhepeHnranpHbIe YpaBHEHUS,
BO3HMKAIOLIUX IPH ONMCAHUH IPOLIECCOB B
WHKEHEPHO-TEXHHUYECKUX JUCIUIUINHAX;
- MCTOJIb30BaTh CBOMCTBA KOMITJIEKCHBIX
yKces B MPUKIAIHBIX JUCHUILIMHAX;

- IPUMEHSITh OCHOBBI BEPOSTHOCTHBIX
pacnpeaeneHui K peleHuIo MpUKIaIHbIX
3ajay;

- cobuparb 1 00padaTHIBaTh
CTaTUCTHYECKYIO HH()OPMAIIUIO JIJIs
OIICHKH NTapaMeTPOB pacIpe/leleHuUs;
-yCTaHaBJIUBaTh KOPPEISILIMOHHYIO
3aBUCHUMOCTb MEKAY (PaKTOPHBIM
MPU3HAKOM U pe3yJIbTaTUBHBIM,
COCTaBJIATh YPAaBHEHHS 3aBUCHMOCTD
Buaners: MeTogaMu OCTPOEHUS
MaTeMaTU4YECKUX MOJIEIIEN C
WCTIOJIb30BaHMEM amapaTa
MaTEeMaTHYECKOT0 aHaIN3a, TEOPUH
OOBIKHOBEHHBIX TU(Q(epeHINATBEHBIX
ypaBHEHHH, HEOOXOIUMBIX JJISl PEIICHUS
TUIOBBIX MPO(ECCHOHATBHBIX 3a/1a4.

- HaBBIKAMU aHAJIN3a ¥ 00pPaOOTKHU TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHsT THITOBBIX
npodecCHOHANBHBIX 3a1a4

2. MecTo AMCHHMILINHBI B CTPYKTYpe 00pa3oBaTeIbHON NMPOrpaMMbl

JlanHasi MUCIUIUIMHA OTHOCHUTCS K biroxy [ o0s3aTenbHONM dYacTH 0Opa3oBaTeIbHOM
MIPOTPaMMBI.




JI1st u3y4deHus AUCIUIUIMHBI HEOOXO0IMMBI 3HAHUS B 00J1aCTH MAaTEMaTHKH B COOTBETCTBUH
¢ deaepanbHBIM TOCYIaPCTBEHHBIM 00pa30BATEIIBLHBIM CTAHIAPTOM CPEIHETO (TIOJTHOTO0) OOIIETro
oOpazoBaHwUs.

Marematrka SIBIISIETCA MPEAIECTBYIOUIEH IJUCHMIUIMHON Mg JucuMIuinH: Dusuka,
I'mppaBnuka, Teopermdeckas MexaHWkKa, MeTpoJIOTHs, CTaHAApTHU3AIUsS M cepTUdUKanus,
TeopeTnyeckrue OCHOBBI AIEKTPOTEXHUKHU.

Jucuunnmna u3ydaercs Ha 1 u 2 kypcax B 1, 2, 3 cemecTpax 1o ouHoii hopme o0y4eHus, Ha
1 u 2 xypcax B 1, 2, 3 cemecTpax mo 3a04HO# dopme.

3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISAET 432 yacoB, 12 3a4eTHBIX €IMHHUIIL

Bun yuebHO# paboTh Ounas popma 3aounas popma
Bcero CEMECTPBI Bceer CEMECTPBI
4acoB 1 2 3 0 1 2 3
JacoB
AyauTopHbIe 3aHATHS (BCEro) 192 64 64 64 52 18 18 16
B ToMm uncie: - - - - - - - -
JlekunoHHOTO THITA 96 32 32 32 26 8 10 8
CeMuHapCKOTo THUIA 96 32 32 32 26 10 8 8
CamocrosiTesibHasi padora 204 62 80 62 344 | 108 | 126 110
(Bcero)
B ToMm uncie: - - - - - - - -
[TpopaboTka MaTepuana 102 31 40 31
JIEKLIMH, IIOJrOTOBKA K 258 81 95 82
3aHITHIM
CaMocTosATeIbHOE N3YUECHHE 24 8 8 8
TeM
PacuetHO-Tpadmdeckas pabora 78 23 32 23 - - - -
KoHTtposbHble paboThl - - - - 86 27 31 28
Bua npomexytounon JK3. 3a4eT | DK3. DK3. | 3a4yer | JK3.
aTTecTanuu (3a4eT, IK3aMeH)
9K3aMeH 36 18 - 18 36 18 - 18
OO0mmas TpyJ0eMKOCTh:  4acoB
3a4eTHBIX eauuui | 432 144 144 144 432 | 144 | 144 144
12 4 4 4 12 4 4 4

4. Conep:xanue THCHUILIUHBI
4.1 Conepxxanue pa3iesioB AUCHUNIHHBI

Ne HaumenoBanue paznena Conepixanue paszena
n/n JUCLUIUINHBI
1 2 3
1. Jluneiinas anredpa Marpunpl. JeiictBust Hag MmatpuiiamMu. OOpaTHas Matpuna. Onpenenurenn

BTOPOTO0 U TPEThEro MopsAaka, UX cBoWcTBa. OnpeaenuTeny BBICHIMX
nopsaKoB. Pemnienue cucrteM NMHENHHBIX ypaBHeHU MeTonoM Kpamepa u
T'aycca

2. AHanuTHYeCKasi TEOMETPHUS IIpsiMoyrosnpHas v OJIApHAsk CUCTEMA KOOpAUHAT. Pa3yindHble ypaBHEHUS
NIPSIMOM Ha IJIOCKOCTU. YTOJ MEXKAY NpsAMbIMU. PaccTosiHME OT TOUKHU J10




npssMoii. KpuBble BTOpPOro mopsijika: OKpY>KHOCTb, 3JUIUIIC, THIEpOoa,
napabona. Bexropsl. [lelicTBus Hal BekTopamu. PasnoskeHne BeKTopa I10
6azucy. Hanpasnstomue kocuHycsl. CKasipHOE, BEKTOPHOE M CMELIaHHOE
MIPOU3BECHUS BEKTOPOB U UX CBOICTBa

KomMmekcHrle unciia

[TonsiTve kKoOMIUIEKCHOTO 4ucia. JeHCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMU.
N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha IUIOCKOCTH. MOXyJib M apryMeHT
KOMIUIEKCHOTO  4mclia.  AnreOpandeckas, TPHUTOHOMETpPHYECKas |
mokaszatenbHas (opMbl KoMIurekcHoro gucima. Dopmyma  Oitnepa.
Bo3BeneHne B cTeNeHb M HM3BJICYECHHE KOPHSA W3 KOMIUIEKCHBIX YHCEI.
Pemenne kBaapaTHBIX ypaBHEHUH ¢ KOMIUICKCHBIMU KOPHSMH.

Beenenne B MaTeMaTHUYCCKHI
aHan3

[onarne QyukuM ogHOHN mMepemenHON. OOMacTh onmpeneneHnus, 00IacTh
3Ha4YeHUH, cBoiicTBa (yHKIMHU U ee Tpaduk. [Ipenen pynxmun. OcHOBHBIE
TeopeMbl O Ipenenax. beckoHeuHo Masnble M OeCKOHEYHO Oonblunue
BEIMYMHBI W CBS3b MEXAYy HHUMH. PackpeiTHe  NPOCTEHIINX
HEOIPEEICHHOCTEH. [onsiTre HETPEePBIBHOCTH ¢byHKIMN.
Krnaccudukarms Touek pa3pbiBa GyHKIMA

Huddepennmnanpaoe
ucymciaeHue GyHKIMNA OTHOU
1 HECKOJIBKUX TIePEMEHHBIX

IIpousBonHas (GYHKIUU OIHON TEPEMEHHOW, ©€ TeOMETPUYECKUH U
MexaHudeckuii cmbici. IlpaBunma muddepeHnupoBanuss u - TabIuIa
MPOU3BONHBIX. JInuddepeHnmpoBanne CIOXKHOW W HEIBHON (YyHKUIUH.
Jlorapupmuaeckoe anddepeHIpoBaHIE. IIponsBomHbIE  BBICHIMX
mopsiakoB. Juddepenmuan ¢pynkunu. I[Ipumenenune muddepeHnmara
NpUOMMKEHHBIM ~ BeIMHUCIHEHMAM. [loHsATHe  (QyHKIMM — HECKOJBKHX
NepeMeHHbIX. YacTHBIE MPOU3BOAHBIE U MOTHBIN tuddepennman GyHKIMN
HECKOJBKUX NepeMeHHBIX. [IpuMeHeHne NMpou3BOAHON K HCCIIEIOBAaHHUIO
GyHKIMHA OIHOW M JBYX HepeMeHHBIX. [Ipon3BoHas 0 HANPaBICHUIO U
rpajueHT QyHKINN HECKOJIIBKUX TIEPEMEHHBIX.

WHuTerpanbHOE UCUUCIICHNE

[NonsiTre nepBooOpaszHol (ynkumu. HeonpeneneHHbI MHTErpal U €ro
cBoictBa.  Tabnuua OCHOBHBIX uHHTerpajgoB.  OCHOBHBIE METOJbI
HHTETPUPOBAHMS: HENOCPEACTBEHHOE, MOJCTAHOBKOH M MHTETPHPOBAHUE
mo yactsaMm. MHTerpupoBaHue palMoHaIbHBIX ApoOeit. OmnpeneneHHbII
uHTErpai u ero cBoiicrea. ®opmyna HeroToHa-JleiiOnmma. HecobcTBeHHBIE
uHTerpansl 1-ro u 2-ro poxa. IlpunoxkeHus onpeneaeHHOro HHTErpaa.

OOBIKHOBEHHBIE
nuddepeHnrnanbpHbIe
ypaBHEHHUS

[Nonstre nnddepenumansaoro ypasaeHus. OOmmee 1 yacTHOE pEIICHHS.
3amava Komm. /[Iuddepennmansapie ypaBHeHHs 1-To Topsimka: ¢
Ppa3zeNAIOINMHUCS TIePEMEHHBIMH, OJTHOPOIHbIE U JIHHEHHBIE. Y paBHEHNE
bepuymnu. 1Y, nonyckarouue noHwkenue nopsaka. Jlunensie 1Y 2-ro
HOPSAJIKA C TOCTOSIHHBIMU KO3 (PHUIIUSHTAMH.

JluckpeTHas MaTeMaTHKa

MHoxectBa u omepaunud Hajg HUMH. KomOunatopuka. bunapHbIe
OTHOIIICHHUS Ha MHOXecTBe. Heopuentuposanusie rpadsel. CrnocoOs
3amanus rpadoB.

OCHOBBI BEIYUCIIATEIIBHBIX
METOA0B

AHHpOKCI/IMaHI/Iﬂ. MGTOI[ HAaWMCHBbIINX KBAAPATOB

10

OCHOBBI TEOPUH
BEPOSITHOCTEH

OCHOBHBIE TIOHSTHS TEOPHUH BEPOATHOCTEH M KiacCU(UKALUS COOBITHH.
Paznuunble ompeneneHus BepoATHOCTH. OCHOBHBIE TEOpPEMBI TEOPUU
BeposATHOCTEH. [I0OBTOpHBIE HE3aBHCHUMBIE HCIBITAHMA, cXeMa bepHyu.
Cry4aiiHble BETMUUHBL: ONPEIEICHNE, BUABI U YUCIOBbIE XapaKTEPUCTHKU.
OyHKIUA paclpeseNeHuss U IJIOTHOCTb PaclpeieIeHUs] BEPOSTHOCTEH.
3aKoHBI pacipeeseHs BEPOSTHOCTEH CITyJailHbIX BEJIMYHH.

11

Maremarudeckas CTaTUCTHKA

3amaun MaTeMaTHYECKOW CTAaTHCTHKH. [eHepaipHas W BBHIOOpOUYHAs
coBokymHOcTH. [lomuroH w rTHcTOrpamMma. BBIOOpPOYHBIH  MeTOn.
Craructuueckoe pachpeneiIeHHe CIydaifHOro MpHU3HaKa. DMIUpUYecKast
¢yakums  pacmpeneneHusa. CTaTUCTHYECKWE  OIEHKH  [TapaMeTpOB
pacupenenenusi. TodedHele OIEHKM W HMHTEpBajJbHBIE  OICHKH.
CrarucTiueckasi MpoBepKa CTaTUCTUYECKHUX TUIOTE3. DJIEMEHTHl TEOPHH
koppemsauun. Jlnneitnas koppemsiuns. YpaBHenue perpeccun. O6paborka
SKCHEPUMEHTANIBHBIX JTAHHBIX METOAAMU MaTeMaTHYECKON CTATUCTUKH.




4.2 Pa3neansl JMCHUILINHLI H BUABI 3aHATHI
Ounas ¢popma o0ydeHus1

Ne HaumenoBanue pazjena JUCLMILINHBL Jlexu. CeMuH. CP Bcero
n/m THIA THIIA 4acoB
1 2 3 4 5 6

1 cemecTp
1 Jluneiinas anredpa 4 6 7 17
2 AHanuTHuyeckast FeOMeTpHUst 4 4 18 26
3 KommnekcHrle yncia 2 4 6 12
4 BBenenune B MaTeMaTHYECKAM aHAIN3 8 6 13 27
5 Huddepernnansaoe ucunucieHne QyHKIIH 14 12 18 44
OJTHOI M HECKOJIBKHUX MEPEMEHHBIX.
DK3aMeH - - - 18
HToro: 32 32 62 144
2 cemecTp
6 HuTerpaabHOE HCUHCIICHUE 16 16 40 72
7 OObIKHOBEHHBIE AU PepeHIIaTbHbIE 10 10 30 50
ypaBHEHHS
8 JuckpeTHas MaTeMaTHKa 6 6 10 22
Hroro: 32 32 80 144
3 cemecTp
9 OCHOBBI BEIYHCINTEILHBIX METOIOB 4 4 6 14
10 | OcHOBBI TEOpHH BEpOSTHOCTEH 12 12 15 39
11 | Martemaruyeckas CTaTHCTHKA 16 16 41 73
OK3aMeH - - - 18
HToro: 32 32 62 144
Bcero: 96 96 204 432
3aounasi popma 00yueHusn
Ne HaumeHnoBanue pa3jena JUCLMILINHbBI Jlexu. CeMuH. CP Bcero
/1 TUTIA THMA 4acoB
1 2 3 4 5 6
1 cemecTp
1 JIuneitnas anrebpa 2 2 20 24
2 AHanuTH4YeCcKasi TeOMETPHUs - - 24 24
3 KommnekcHple yncina 2 - 18 20
4 BBeneHnne B MaTeMaTHUECKUN aHAIIN3 2 4 22 28
5 HuddepernnansHoe ucuncieHne GyHKIINH 2 4 24 30
OJTHOI U HECKOJIBKHX MEPEMEHHBIX.
OK3aMeH - - - 18
Hroro: 8 10 108 144
2 cemecTp
6 HHTerpajibHOE HCUHCIICHHE 6 4 50 60
7 OObIKHOBEHHBIE TH( HepeHITHaTbHEIC 4 4 44 52
ypaBHEHHS
8 JMckpeTHas MaTeMaTHKa - - 32 32
Hroro: 10 8 126 144
3 cemecTp
9 OCHOBBI BEIUHCINUTEILHBIX METOJIOB - - 32 32
10 | OcHOBBI TEOpHH BEpOSTHOCTEH 4 4 38 46
11 | MaTemaTuuecKkasi CTaTHCTHKA 4 4 40 48




| Ok3aMeH - - - 18
Hroro: 8 8 110 144
Bcero: 26 26 344 432
4.3 3aHATHA CEMUHAPCKOI0 THIIA
No | Mepasnena TpynoemKocTh
n | Acmmmm Tema (uac.)
HBI O4YHas 3a049Hasi
1 2 3 4 5
1. 1 Martpulisl ¥ uX cBoMcTBa. JIeHCTBUS HaL MaTpULIAMH. 2 -
2. 1 Onpenenureny 2-ro ¥ 3-ro NOPSAKOB, UX CBOMCTBA U BHIUUCIICHUE. 2 1
OoOparnas marpuia. OnpeaeauTeNd N-ro mopsi,Ika.
3. 1 Pemenue cucteM IMHEHHbBIX ypaBHeHuil Metogamu Kpamepa u I'aycca. 2 1
4. 2 KpuBbie BTOporo mopsiyika: OKpy»HOCTb, 3JUTHIIC, THIepOoIIa, napadosna 2 -
5. 2 BekTopel.  Paznoxenue Bextopa mo Gasucy. KoopauHatbl BekTopa. 2 -
Hampassiromue KocuHychl. BekTopHOE M CMelIaHHOEe NpPOU3BEACHHS
BEKTOPOB M HX CBOMCTBA. Berumcienue miomaneii u o00bEMOB
TreOMETPUYECKHX puryp
6. 3 JlelicTBHSl ¢ KOMIUIEKCHBIMHM YHCIaMU. [300pakeHHEe KOMIUIEKCHBIX 2 -
YHuceNl Ha IUIOCKOCTH. AnreOpandeckas, TPUTOHOMETpHYECKas U
NoKa3aTesabHasi HOpMbl KOMITIEKCHOTO YHCIA.
7. 3 BosBeneHne B CTENCHb M N3BJICUCHUE KOPHS M3 KOMIUIEKCHBIX YHCEIl. 2
Pemenne KBaJIpaTHBIX YPaBHEHHH C KOMIITICKCHBIMH KOPHSIMU.
8. 4 0 o 2 2
PackpbITHe HeonpeaeIeHHOCTe! BUa: 0"
9. 4 JIBa 3aMevaTeNnbHBIX Mpeena. 2 2
10. 4 HccnenoBanue QyHKINU HA HEMPEPBIBHOCTh. TOYKK pa3pbiBa 2 -
GdhyHKIMH
11. 5 IonsaTtne mnpom3BomHOW (QYHKIUM ONHOW mepeMeHHOH. OCHOBHBIC 2 2
npaBHiIa muddepeHnrpoBanus, Tabnuma MPOU3BOIHBIX.
T'eomerpuueckuii u ¢usnaeckuit CMBICI MIPOU3BOIHOM.
JuddepernnpoBanue ciroxxHOW QYHKIHU
12. 5 [IponsBonHBIe BBHICIIHX MOPSAKOB. JuddepeHnupoBanne HESIBHOU 2 1
¢yakuuit. Jlorapudpmudeckoe muddeperuuposanne. duddepenman
dhyHKIHH.
13. 5 [IprMeHeHWEe TPOM3BOAHON K HCCICNOBaHWIO (YHKIUU OJHOM 2 1
MIEPEMEHHOM.
14. 5 YacTHple TIpOW3BOAHBIE W MONHBIH auddepernnan  QyHKIH 2 -
HECKOJIbKUX TTIEPEMEHHBIX.
15. 5 [IpriMeHeHHe TPOM3BOOHOH K HCCICIOBAaHWIO (QYHKIHH JABYX 2 -
MEepeMEHHBIX.  OKCTpeMyMbl  (QYHKUMA  JIByX  IEPEMEHHBIX.
Heo0xoanMoe 1 1I0cTaToOuHOe YCIOBUSI OKCTPEMYyMa.
14. 5 IIpon3BonHast MO HampaBJICHUIO W TPAJUEHT (YHKIHUH HECKOJIBKHX 2 -
MepeMEHHBIX
Hroro B 1 cemecTpe: 32 10
15. 6 OCHOBHBIE METOJIbI HMHTETPUPOBAHMS: HENOCPEJCTBEHHOE, 3aMeHa 6 2
NepEMEHHOM U HHTEIPUPOBAHHKE 110 YACTSIM.
16. 6 MHTerpupoBaHne pannoHaIbHBIX APOOEH. 4 -
17. 6 OnpeneneHHbIA HHTETPAL, €r0 CBOMCTBA M METOIbI BHIYUCICHHUSI. 2 1
18. 6 HecoOcTBeHHbBIE HHTEPaJIbl, CHOCOOBI UX BBIYHUCIICHHS 2 -
19. 6 TIprIoKEeHHs ONIPEICIICHHOIO MHTErpaIa. 2 1
20. 7 Juddepernnanbabie ypaBHEHHUS epBoro nopsiaka. O0iee U 4acTHOE 2 2
pemenust. JIY1 ¢ pazaenstomuMucs nepeMeHHsiMu. OpHopoanbie VY,
METO/I PEIICHHSL.
21. 7 Jluneitasie J1Y1. YpaBuenue beprynmu. 2 1
22. 7 JlnddepernnanbHpie ypaBHEHNUS, JOITy CKAIONINE TOHMKCHNE TOPSIIKA. 2




23. 7 JluneitHple OMHOPOAHBIE W HEOAHOPOIHBIE JU(QepeHIIHATHHBIC 4 1
YpaBHEHHS 2-TO MOPSAKA C TOCTOSHHBIMH KO3 (hHUIIHEHTaMHU.
24, 8 MHokecTBa M onepanny Ha HuMu. KomOuHaTopuka. 2 -
25. 8 brHapHBIe OTHONICHUST HA MHOYKECTRBE. 2 -
26. 8 HeopuentupoBanusie rpadul. CriocoOs! 3a1anus rpadoB. 2 -
HToro Bo 2 cemecTpe: 32 8
27. 9 Arnmpokcumanyst. MeTo HAMMEHBITUX KBaAPaTOB. 4 -
28. 10 Kitaccudeckoe onpesiesieHne BEPOSITHOCTH. 2 1
29. 10 OCHOBHBIE TEOPEMBI TEOPHUH BEPOSITHOCTEH. 2 1
30. 10 IToBTOpHBIE He3aBUCHMEBIe HcTibITaHus. Dopmyna beprymmm. Teopemsr 2 -
Jlannmaca. @opwmyia Ilyaccona
31. 10 JuckpeTHas crmydaifHas BenmdnHAa. EE YHCIOBBIE XapaKTEPHUCTHKH. 4 1
3aK0HBI paclpeIeICHHs] TUCKPETHON CITYIaiHON BEIIMIMHBI
32. 10 HopManbHBI 3aKOH pacrpeneieHus BEpPOATHOCTEH HENMpephIBHOM 2 1
CITy4aliHOW BETUYUHBI
33. 11 Bribopounsiii Meron. CTaTHCTHYECKOE paclpeielicHue CIyYaiHOTro 4 1
MpH3HaKa. OMmuprdeckas (QYHKOUS pacrpeneneHus. llomuron u
THUCTOTpaMMa
34. 11 YucioBbIe XapaKTePUCTUKU CITyJaifHOTO MpH3HAKA. 2 1
35. 11 CraTucTHUecKHEe OIIEHKM IapaMeTpoB paclpeneseHus. Meron 2 2
MOMEHTOB. ToueuHble OlleHKU. VIHTepBaIbHblE OLIEHKHU.
36. 11 CraTtuctuyeckas IpoBepKa CTaTUCTUYECKHX TUnore3. CpaBHEHHUE IBYX 2 -
JIUCIIEPCUIl HOPMAJIbHBIX F€HEPaIbHbIX COBOKYIIHOCTEH.
37. 11 Teopusi KOpPPENSIUOHHOTO aHajgu3a (OMpeJeNIeHHe TECHOTHI CBSI3U 2 -
MeXIy npusHakamu). JIuHelHas xoppenduus. YpaBHEHHE JIMHEHHON
perpeccum.
38. 11 O0paboTKa IKCIEPUMEHTAIBHBIX JAHHBIX METOJAMH MaTeMaTHYCCKON 4 -
CTAaTUCTHUKHU
HToro B 3 cemecTpe: 32 8
Bcero: 96 26

4.4. IllpumepHasi TeMATHKA KYPCOBBIX POeKTOB (PadoT) - He npedycmomperno OIIOII.

5. Opranu3zanms caMoCTOSITeJIbHON PadoThl 00y4AOIMXCS M0 AUCHUILINHE
5.1 Tunbl camocTOATEILHOM PadOTHI M €€ KOHTPOJIb

Tun camocrosiTeIbHON PadoOTHI dopma o0yueHus Texymui KOHTPOIIb
ouHast 3a049Hast

[TpopaboTka MaTepuana JeKIHi, 102 TECTUPOBAHUE

MIOJITOTOBKA K 3aHATHSIM 258

CamocTosATeTbHOE U3YUEHUE TEM 24 cobeceoBaHUe

170031
TECTHUPOBAHUE

PacuetHo-rpaduueckue paboThl 78 - 3aIInTa

KoHTponbHbIe paboThI - 86 3aIInTa
BCET0 4aCOB: 204 344

5.2 Y4yeOHO-MeTOANYECKHE MATEPHAJIBI AJISl CAMOCTOAATE/IbHOI PadoThI

1. MaremaTtuka: METOAMYECKHE PEKOMEHJALMN [0 OpPraHMW3alMd U  BBINOJHEHHIO
CaMOCTOSITEIbHON paboThl 00yJaronuxcsi HanpapiieHus moaAroToBku 35.03.06 ArpounxeHepus/
cocrasurenu: H.H. ManbuykoBa, C.B. KynukoBa / 'AY CesepHoro 3aypainbs — Tromens, 2018.
— 15 c. [OnexTponHbIN pecypc]|

2. Matematuka : mporpamma 1 MeTOANYeCKHEe YKa3aHus K BHIIIOJHEHUIO KOHTPOJIBHBIX paboT
st oOydaromuxest UJIO nanpasnenust noarotoBku 35.03.06 ArpouH)keHepHsi / COCTaBUTEIH:




C.B. KymukoBa, H.H. ManbsuykoBa; ['AY Cesepnoro 3aypanes — Tromenb, 2018. — 47 c.
[DneKTpOHHBIN pecypc]

3. MaremaTtnueckast cTaTHUCTHKa: MeToaudeckre pPEKOMEHIAIMK MO OpraHu3aluu |
BBITTOJIHEHUIO CAMOCTOATENBHON paboThl 00ydarommxcsi 04HOM (OpMBI O0YUYECHHS HAMpaBICHUS
noarotoBku 35.03.06 Arpounkenepus / coctaButenu: H.H. Manbuykosa, C.B. KynmukoBa / TAY
Cesepnoro 3aypainbsa — Ttomenb, 2016.— 56 c. [DneKkTpoHHBIH pecypc]

5.3 TeMbI, BbIHOCUMMbIE€ HA CAMOCTOATE/IbHOC H3YUCHUE

How

Hw

Ounas popma o0yueHust
Paznen 2. Tema Pasnuunble ypaBHEHUS NPSIMOH,
Paznen 6. Tema MHTErprpOBaHNEe TPUTOHOMETPUIECKUX (DYHKITUI: pa3InyHbIC CIIydau U
METO/Ibl UHTETPUPOBAHUS.
Paznen 8. Tema: MuoecTBa 1 oneparuu Hag HUMH. CriocoObI 3aaHust rpadoB.
Pasnen 9. Tema: Anmpokcumanus. MeTol HaMMEHbUIMX KBaJpaToB. AJITOPUTM
BBIUMCIICHUS

3aounas ¢popma 00yueHusn
Paznen 2. Temsr: bazuc npocrpancrsa. Koopaunatel BekTopa, Henuuelinble onepanuu HaJ
BeKkTOpamHu, Paznuunble ypaBHeHus npsimoid, Kpusbie Broporo nopsiaka
Pazmen 5. Temsl: YacTHble mNpoW3BOAHBIE (YHKIMM HECKOJIBKUX IIEPEMEHHBIX,
Huddepennunan GyHKIINH HECKOIBKUX MEPEMEHHDIX.
Paznen 6. Tema HecoOcTBEeHHBIE HHTErPAIbI.
Paznen 7. Tema Ognopoansie VY.
Paznen 8. Tema bunapuble oTHomeHHs Ha MHoOXecTBe. HeopueHTupoBaHHBIE Ipadbl.
CnocoOs1 3a1anus rpados.

@oH/1 OLIEHOYHBIX CPEICTB /IJIsl MPOBeIeHHUs MPOMEKYTOYHOIH aTTeCTAlNN
00y4YaKOIIUXCS M0 TUCHHILINHE

6.1 IlepeyeHr KoOMIeTEHUHH W OIEHOYHBbIE CPeACTBA HHAUKATOPA JAOCTHKEHHS
KOMIIeTeHII M

Koo

[epedeHs TIaHUPYEMBIX HaumMenoBaHue o1[eHOYHOIO
WHaukatop HOCTHXKEHUS

Komne- PpE3yJIbTaTOB 06y‘{eHI/I$I 10 CpeacTBa

merHyuu JUCHUIIIINHE

KOMIICTCHIINHU

OIIK-1 MaTEeMaTHYECKOM CTATHCTHKH.

3HaTh: OCHOBHBIE 3aKOHbI, TOHATHUS Tecr

U METOJIBI JIMHEHHOH anreOpsl, DK3aMeHaIlMOHHBII OMJIeT
MaTeMaTHYEeCKOr0 aHaJIM3a; OCHOBBI
aHATUTHYECKOH TeOMETPHH; TIOHATHE
Y OCHOBHBIE CBOMCTBA KOMILICKCHBIX
YHCeIl; OCHOBBI TEOPUHU

AA-1 oma 0OBIKHOBEHHBIX Jr(dhepeHnaIbHbIX
Hcnone3yeT 3HaHuA YPaBHEHHH, THCKPETHOH

OCHOBHEIX 3aKOHOB MaTEeMaTUKH, BEIYUCITUTEIIBHBIX

MET B, TEOPUH BEPOSITHOCTEN U
MAaTEMAaTUKH JJIs CTONOB, TCOp CPOATHOCTC

pEeIICHUA TUIIOBBIX 3aaa4
B
obnactu npodeccroHab

YMeThb: UCTIONB30BaTh
MaTeMaTHYCCKUI armapaT Jyist

. pEIICHHS TUIIOBBIX 3a/1a4

HOHU NCATCJIBHOCTH AQHAJMTHYECKOH T€OMETPHH,
MaTEeMaTHYECKOTO aHaJH3a H
JUHEHHOH anreOphl K PEIICHUIO
npodeccrnoHambHBIX 3a1a4;

- perrath OOBIKHOBEHHBIE
nuddepeHIanbHbIe YPaBHEHNUS,
BO3HUKAIOIIUX IPH OMUCAHHH




HPOLIECCOB B MH)KEHEPHO-
TEXHUYECKUX AUCIMIUINHAX;

- UCTIOJIb30BaTh CBOMCTBA
KOMIUIEKCHBIX YMCEJ B IPUKJIAJIHBIX
JUCLUIUIMHAX;

- IPUMEHSTH OCHOBBI
BEPOSITHOCTHBIX pacIpeesieHHH K
PEILICHUIO IPUKIIATHEIX 331a4;

- cobupath 1 00pabaTeIBaTH
CTATHCTUYECKYIO HHPOPMALUIO IS
OLICHKH [IAPaMETPOB PACIIPE/ICIICHNUS;
-yCTaHABJIHMBATh KOPPEISALMOHHYIO
3aBUCUMOCTD MEXIY (paKTOpHBIM
MPU3HAKOM U pe3yJIbTaTUBHBIM,
COCTaBJIATh YPaBHEHUsI 3aBUCHMOCTD
Baagers: MeToqaMu MocTpoeHHs
MaTeMaTHYeCKHX MOJIeNIeH ¢
UCIIOJIb30BAaHHUEM aIlrapara
MaTeMaTHYeCKOT0 aHai3a, TEOPHH
OOBIKHOBEHHBIX AU (epeHInaIbHBIX
ypaBHEHUH, HEOOXOJUMBIX JUTS
pEIICHHUS THIIOBBIX
npoecCHOHANBHBIX 3a/1a4.

- HaBBIKAMH aHaTW3a U 0OpabOTKH
JIAaHHBIX, HEOOXOJUMBIX ISl PELLICHUSI
THUIOBBIX NPO(ECCHOHATBHBIX 314

6.2. llIkajapl OHeHNBAHUSA

HIxaJjia oneHMBaHUA YCTHOI'O IK3aMeHa

Onenka Onucanne
JleMOHCTpHUPYET CUCTEMHBIC TCOPETHYCCKHE 3HAHUS M OTPAOOTaHHBIC TPAKTHUCCKUC
OTan4HO YMCHHUS ¥ HAaBBIKA. be30IHO0YHO OmpeneNseT W MPaBUIBHO MPUMEHSICT METOIbI
peIIeHNs THIOBBIX 1 KOMOWHUPOBAHHBIX IPAKTHYECKUX 3a1a4.
JeMoHCTpHpYeT XOpOUIHiA HA0Op TEOPETHIESCKUX 3HAHUH U MPAKTHYSCKUX YMEHHUN 1
HaBBIKOB. YMeer mpaBWIBHO BHIOpaTh W INPHUMEHUTh COOTBETCTBYIOIINE
Xopormo MaTeMAaTHYECKUe METOIABl K PEIICHHIO THUIOBBIX H  KOMOWHHPOBAaHHBIX
MPAaKTHIECKUX 3a/ad, HO JOITyCKaeT HE3HAYHTENIbHBIC OMMOKH TPH PEUICHUU
MIpeUTOKEHHBIX 3a7ad.
JeMOHCTpHUpYeT YacTHYHBIC TEOPETHUSCKUE 3HAHUS U CTaHIAPTHEIC MPAKTHYCCKHE
YMCHHUS ¥ HaBBIKH. MOXKET BBIOpaTh METOMBI PEIICHHS THUIOBBIX 3a7ad, HO 3ajadu
Y I0BIEeTBOPUTETHHO
00J1ee CJI0)KHOTO YPOBHS BBI3BIBAIOT 3aTPyAHEHU. JlOMyCKaeT ONIMOKH ITPH PEIICHUU
NPE/JIOKSHHBIX 3a/1a4.
JleMoHCTpHUpYET Ci1a0ble TEOPETHYECKUE 3HAHHS, HE OTPAOOTAaHBI MPAKTHUCCKUE
HeynoBineTBopuTeibHO YMCHUS ¥ HaBBIKH. [Ipu pelIeHuH TUIOBBIX 3a/1a4 JOIMyCKaeT rpyOble JOTHYSCKHEe U
BBEIYHCIIMTENILHBIE OIIMOKH.
IIkaja oneHMBaHMsI TECTUPOBAHMS HA IK3aMeHe
% BBLINOJHEHHUS 3aaHUA Onenka
86-100 O1iM4HO
71-85 Xoportio
50-70 Y 10BIETBOPUTENBHO
menee 50 HeynosnersopurensHo




IIkana oueHMBaHMs YCTHOI'O 3a4eTa

OrneHka

Onucanue

3a4TeHo

OOyuaronuiics BIaJeeT MPaKTHYECKUMH U TEOPETUUECKUMU ITPHUEMaMH U METOJaMU
10 TIPOWJCHHBIM pa3jeiiaM JUCHUILUIMHBL. YMEET CaMOCTOSTEILHO HCIIOJIb30BaTh
AITOPUTMHUYCCKUC HpI/IéMBI pelmiCHus CTaHAAPTHLBIX 3ada4d pasAacioB AWCHHUILTIMHBI.
3HaeT MPOrpaMMHBI  MaTepual  JUCIHMIUIMHBL, HO  MOXET JIOIYCKaTh
HECYIIECTBEHHBIC OITUOKHU.

He 3auTeno

06yqafomnﬁc;1 HMECT YaCTUYHBIC 3HAHUA OCHOBHBLIX IPHUCMOB PCHICHUA U
TECOPETUYCCKNX  MCTOAOB, HApymacT JOIMYCCKY0 II0CJIICAOBATCIBHOCTE B
H3JI0KCHUU MaTcpualia. YacTUYHO OCBOCHO HCIIOJIb30BaHUE AITOPUTMHUYCCKUX

HpI/IéMOB pE€UICHUA CTAaHAAPTHBIX 3aaa4, JOIIYCKACT CYIICCTBCHHBIC OIIIMOKMU.

IlIxana oueHUBAHUS TECTUPOBAHUS HA 3a4€TE

% BBINOJIHEHHS 3aJaHUS Pe3yabTat
50 - 100 3a4YTEHO
menee 50 HE 3a4YTEHO

6.3 TunoBbie KOHTPOJIbHbIE 32/IaHUA UM HHbIE MATEPHAJIbI
VYka3aHbl B IpUIOKEHUH 1.

7. IlepeyeHb OCHOBHOI U 1ONOJHUTEIbHOH Y4eOHOI JTUTEPaATypPbl, HEOOXOAUMOM 1JIs1
OCBOCHMS TMCIUIIIHHBI

a) OcHOBHas JuTepaTypa:

1. YkcycoB C.H., ®etucos FO.M. Maremaruka : yae6Hoe mocodue / C.H. Ykcycos, FO.M.
®etncoB. — 3-e 3., crep. — Craperit Ockon : THT, 2018. — 352 c.

2. CoOonera, E. H. Marematuka: kpatkuwii Kypc Jekiui : ydeOHoe mocobue / E. H.
CoboneBa. — MxeBck : Ya['AY, 2021 — Yacte 1 — 2021. — 104 ¢. — TeKcr : 31eKTpOoHHbIi //
Jlanp : snekTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/296687 . —
Pexum noctyna: s aBTOpuU3. MOJIb30BATEIEH.

3. BomoOyeBa, T. A. MaremaTtnka (KpaTkuid Kypc JICKIMHA M TPAKTUYECKUE 3aJaHUS) :
yuebHoe mocobue / T. A. BomobyeBa. — Open : Openl’AY, 2018. — 92 c.— Tekcrt:
AJIEKTPOHHBIH // Jlann : ANIEKTPOHHO-OMOIMOTEeYHAs cucTema. —
URL: https://e.lanbook.com/book/118787 . — Pexwum gocTymna: sl aBTOPU3. TOJIb30BATEIICH.

0) JononmuurenpHas TuTepaTypa:

4. baBpun, VBan lBaHoBuu. Bpicmias maremaTuka: y4yeO. A CTyA. €CTECTBEHHO -
Hay4HbIX cienuanpHocTel / Y. W. baBpuH. - 2-e u3n., - M.: Akanemus; 2001. - 616 c.

5. T'openos B.1. Maremartuka [D1eKTpOHHBIN pecypc] : COOpHUK 3a/1au U yIpakHEHUi /
B.U. T'openos, O.JI. Kapenosa, T.H. JlenameBa. — DIEeKTpPOH. TEKCTOBBIE NaHHbIE. — M. :
Poccuiickas MexayHapoaHas akajeMus Typu3Mma, YHHUBepcuTerckas kxura, 2016. — 112 ¢. —
978-5-98699-189-4. — Pexum goctyma: http://www.iprbookshop.ru/70538.html

6. Hanunos, A. M. Maremaruka: yuebHoe mocobue / A. M. Jlanunos, 1. A. 'apbkuHa. —
Ilen3a : Ilen3eHCKMI TOCY TapCTBEHHBIN YHUBEPCUTET apXUTEKTYpPHI U cTpouTenbeTBa, DbC ACB,
2012. — 204 c. — ISBN 978-5-9282-0797-7. — TekcT : 31eKTPOHHBIA // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/23097.html

7. Haunko ILE. u np. Beiciiasg MmareMaTHKa B yIpakHEHHUX U 3a7a4ax: yuyeOH. nocodue. B
2-x u. Y1.-M.: Bercr mik.,1986r.-340 c.;



https://e.lanbook.com/book/296687
https://e.lanbook.com/book/118787
http://www.iprbookshop.ru/70538.html
https://www.iprbookshop.ru/23097.html

8. Hanko ILE. u mp. Bricmas MaTemMaTrka B yrpaXHEHUSX U 3a/1a4ax: yueOH. mocoodue. B
2-x 4. Y2.-M.: Bricmr mik.,1986r.- 415 ¢.;

9. l'appkuna, 1. A. Maremaruka. Yacts [. CipaBouHbIe MaTepUabl B TECTHI IO MOYJISIM:
yuebHoe nocodue It CTyAeHTOB-3a04HUKOB / W. A. 'appkuna, A. M. Jlanunos, A. H. Kpyrnosa.
— Ilen3a : Ilen3eHCKUI rOCYJapCTBEHHBIN YHUBEPCUTET apXUTEKTYPhl U CTPOUTENbCTBA, DbC
ACB, 2013. — 328 ¢. — ISBN 978-5-9282-0920-9. — TekcT : 21MeKTpOHHBIN // DIEKTPOHHO-
oubnmmoreunas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/23098.html

10. PsOymiko, A. II. Beicimas marematuka. Teopus u 3agauu. B 5 wactax. Y.1.
Jluneitnast u BekTOpHast anredpa. AHanuruyeckas reomerpusi. AuddepeHunaabHoe HCUUCICHNE
dyHKIMH 01HOM mepeMeHHoi : yueOHoe mocobue / A. I1. Pabymko, T. A. XKyp. — 2-e uzn. —
MuHck : Bemmiimas mkona, 2017. — 304 ¢. — ISBN 978-985-06-2884-8 (u. 1), 978-985-06-
2885-5. — Texkcr : anekTpoHHBIH // DnekTpoHHo-0ubmmoreynas cuctema IPR BOOKS : [caiir].
— URL: https://www.iprbookshop.ru/90754.html. — Pexxum mocTyma: mias aBTOPH3HP.
II0JIb30BaTENEH

11. Ps6ymko, A. Il. Breictmas matematuka. Teopus u 3amaun. B 5 wgactax. U.2.
KommuiekcHele yncia. HeonpeneneHHbI U OnpeneneHHbl UHTerpaipl. OyHKIUHA HECKOJIbKUX
nepeMeHHbIX : yueOHoe rmocodue / A. I1. PaOymiko, T. A. XKyp. — Musck : Beimaiimas mkona,
2016.— 272 c.— ISBN 978-985-06-2766-7 (4. 2), 978-985-06-2764-3. — TeKCT : 2JICKTPOHHBIN
/" DOnexktpoHHO-OMOmmoreuynas  cucrema [PR BOOKS : [caiit]. —  URL:
https://www.iprbookshop.ru/90755.html. — Pexwum nocrtyma: 1is aBTOpU3Up. MOJIB30BATEICH

12. Ps6ymko, A. Il. Breicimas matematuka. Teopus w 3amauun. B 5 wactax. U.3.
OObikHOBeHHBIE AudQepeHnnanbapie ypaBHeHus. Psngsl. KparHeie uHTErpamsl @ ydeOHOE
nocobue / A. I1. PaOymko, T. A. XKyp. — Munck : Beimmitmas mkona, 2017. — 320 ¢. — ISBN
978-985-06-2798-8 (u. 3), 978-985-06-2764-3. — TekcT : HMEKTPOHHBIA // DIEKTPOHHO-
o6ubmuoreunas cucrema IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/90756.html.
— Pesxxum gocTyna: st aBTOpU3Up. TOIb30BaTENIEH

13. PynakoB B.II. IlIkonpHas u By30BCKas MareMaTuka B (opmyiax u rpadgukax —
cripaBouHoe nocodue. — Tromens: «Bektop byk», 2005 — 280 c.

8. IlepeyeHb pecypcoB HHGOPMANMOHHO-TeJIEKOMMYHUKAIIMOHHOM ceTn ""MHTepHeT"

- Exponenta.ru, o6pa3oBaTesbHbIi MaTeMaTuueckuii cait (http://www.exponenta.ru/);

- IIpaktukym mo maremarnyeckomy ananusy (Bugeokypc) (https://hghltd.yandex.net/);

- www.intuit.ru - Bumeokypcbl «MaremaTrka

- DnekTpoHHO-OMOIMoTeuHas cuctema «Jlaupy» (http://e.lanbook.com/),

- DaekTpoHHO-OMOaMoTeuHas cuctema «IPR-booksy (http://www.iprbookshop.ru/);

- A.Jl. Manuta, MI'Y, Unrtepuer-yuebuuk «Teopusi BepoOATHOCTEH M MaTeMaTHyecKas
CTAaTHUCTHKA» JIJIsI CTYJCHTOB €CTECTBEHHBIX (pakynbTeToB (WWW.teorver-online.narod.ru);

- Buneokypcsl «Teopust BEpOSITHOCTEH B MaTeMaTHYECKast CTaTUCTHKa», « OCHOBBI TEOPUHU
BEPOSTHOCTEW», «OCHOBBI MATEMAaTHUECKON CTAaTUCTHKI» (WWW.Iintuit.ru)

9. MeToandyecKue YKazaHus 1J1sd oﬁyqamumxca M0 OCBOCHHIO JUCHHUIIJIMHbI

1. ManbuykoBa H.H. MHTterpanbHoe ucuucienue (yHKIUN OJHOM MEpeMEHHOH : yueOHoe
nocobue / H.H. ManbuykoBa, C.B. KynukoBa. — Tromens ; ®I'bOY BO TI'AY CesepHoro
3aypanss, 2018. — 78 c.

2. ManpuykoBa H.H. Jluneitnas u BekTtopHas anrebpa [DneKTpoHHBIA pecypc]: ydeOHoe
nocobue / H.H. MansuykoBa, C.B. Kynukosa ; TAY Cesepnoro 3aypanbs — Tromens, 2013 —75c.


https://www.iprbookshop.ru/23098.html
https://www.iprbookshop.ru/90754.html
http://www.exponenta.ru/
https://hghltd.yandex.net/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.teorver-online.narod.ru/
http://www.intuit.ru/

3. Maremaruka: METOJMYECKUE YKa3aHUs K MPAKTUICCKUM 3aHSATHSAM JUTs OaKalaBpOB OYHOU
dbopMbl 00ydeHus HampasieHus noarotoBku 35.03.06 « Arpourkenepus»/ cocraBurenu: H.H.
ManpsuykoBa, C.B. KymukoBa ; T'AY Cesepnoro 3aypanbs — Tromens, 2016. — 49 c.
[DneKTpOHHBIN pecypc]

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHIA

1. Jlng BHIMOTHEHHWS pacdyeTHO-TpapuUecKux paboT CTyJEeHTaM pPEKOMEHIYeTCs
ucIonb30BaTh nporpammy Microsoft Office (anexTponnsie Tadmuibl Microsoft Excel);

2. DHOC Moodle

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUILINHBI

JIeKIMOHHbIE M TPAKTUYECKUE 3aHATHS MNPOBOAATCA B AyJAUTOPUAX C KOJIUYECTBOM
y4eOHBIX MECT, JOCTATOYHBIM JUIsl pa3MEILEHUsI CTYACHTOB JJAHHOT'O HAIIPaBJICHUS MMOJTOTOBKH, U
000pyAOBaHHBIX JOCKON WJIK MYJIbTUMEAUHHBIM 000pYyI0BaHUEM.

J1J1s BBITIOTHEHHSI CAMOCTOSITEIIbHON PaOOThI CTYJICHTHI MOT'YT ITOJIH30BATHCS YUTATLHBIMH
samamu  omoimorekn PI'bOY BO T'AY Cepepnoro 3aypaibs, B TOM 4YHCIIE OCHAIIEHHBIX
KOMITHIOTEPAMHU C JIOKAJIbHOM CEThIO U BBIXOJIOM B UHTEPHET.

12. OcoGeHHOCTH 0CBOEHHS AUCHUIIJIMHBI I HHBAJIMAOB U JIMI ¢ OTPAaHUYCHHBIMHA
BO3MOKHOCTAAMH 310POBbA

OOyuenne oOydarolmuxcs C OrPAaHUMYEHHBIMU BO3MOXKHOCTSMH  37I0POBBSl  IIPH
HEOOXOMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJaNTHPOBAHHOW pabodeld MporpaMMbl C
UCIIONIb30BAHUEM  CIELMATbHBIX METOJOB OOYy4YeHHs M JUAAKTHUECKUX MaTepHalIoB,
COCTaBIIEHHBIX C YYETOM OCOOEHHOCTEH NCUXO(U3UUECKOTO Pa3BUTHUS, HHAWBUYaTbHBIX
BO3MOXKHOCTEH M COCTOSTHUS 3[OPOBBSI TAKUX 00YJArOIIUXCS (00yJaroIIerocs).

B nensax ocBoenust yueOHOM IporpaMMbl AUCHUTIIMHBI HHBAIMAMH U JIMIIAMU C OTPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbsI 00€CTICUNBACTCS:

* JUId WHBAJUAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 3JI0pPOBbS IO 3PEHHIO:
pa3MerneHne B JOCTYIHBIX ISl OOYyYalOUINXCs, SBISIOIINXCS CIENBIMU MM CITa0OBHISAIINMH,
MeCTax M B aJalTUPOBAHHON (popMe CIIpaBOUHOMN HH(OPMAIIMH O PacTIMCaHUU YYEOHBIX 3aHATUH;
NPUCYTCTBUE aCCHCTEHTa,  OKa3bIBAIOUIETO 00yUJarONIeMycst HEOOXOAUMYIO MTOMOIIIB;
BBIMYCK aJbTePHATUBHBIX ()OPMATOB METOAMYECKUX MaTepuanoB (KpymHbIM mpudt wim
aynuodaiinel), ucnoiib3oBaHue Bepcuu caita g cnadoBumgsanmx OBC IPR BOOKS wu
cnenuanbHoro MoouibHoro npuioxenus IPR BOOKS WV-Reader (mporpaMMbl HEBU3yalbHOTO
nocTyna K wH(OpManuu, TpeaHa3HaYeHHOW Ui MOOWJIBHBIX YCTPOWCTB, palOOTaloImMX Ha
omeparmonHoit cucreme Android u 10S, kotopas He TpeOyer crenuaibHO OO0YyYEHHOTO
accucrtenTa, T.K. jqoad ¢ OB3 mo 3pernro paboTarOT CO CBOMM YCTPOWCTBOM MPHUBBIYHBIM
CHoco0OM, UCTOJNB3Ysl CHelHalbHble ITATHBIE IPOTrPaMMBbI IS HE3pSUUX JIIOAEH, C KOTOPBIMU
IPR BOOKS WV-Reader nmeeT MoiHy0 COBMECTHMOCTS );

* A WHBAIUAOB W JHIl C OTPAHMYEHHBIMH BO3MOXHOCTSMH 3JI0POBBSI MO CIYXY:
Ha/IJISKAIIMMU 3ByKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHHE HHPOPMALINH;

* A WHBANUAOB U JHI[ C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbS, HMEIOIIUX
HapyIIeHWs] OTIOPHO-IBUTATENBHOTO allliapaTa: BO3MOXKHOCTH OECIPENSTCTBEHHOTO JIOCTYIIa
oOyyaromuxcs B yueOHbIe TOMEIIECHUS, TyaJeTHbIe KOMHATBI U IpYTHe MoMeleHus Kadeapsl, a
TaKXe MpeObIBaHUE B YKA3aHHBIX ~ TTOMEIICHUSIX.

OO0pazoBaHue OOy4arOIUXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 37I0POBbS MOXET OBITh
OpPraHNU30BaHO KaK COBMECTHO C JAPYTUMH OOYYaIOIIMMHUCS, TaK U B OTACIHHBIX TPYIIaX WIHA B
OTJICTHHBIX OpPTraHU3aIUSIX.
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KOHTPOJIBHBIE 3AJIAHUS U UHBIE MATEPUAJIbI OLNEHKU 3nanuii, ymeHuii,
HABBIKOB M (WJIM) ONBITA /IeSITeJIbHOCTH, XapaKTepu3yoiue 3Tanbl GopMUpPOBaHUSA
KOMIIeTeHIMH B Npouecce 0CBOCHUs TUCHMIIIMHBI

MaremaTnka

KoHTposibHBbIe BONPOCHI K MPOMEKYTOYHOM aTTeCcTAluu

Bomnpocs! 11 moAroToBKM K 3k3amMeny (1 cemectp)

Komnerennus Bomnpocsr

1. OmnpepenuTeny U UX CBOICTBA.
2.  Marpumgsl [eiictBusa Hax Matpunamu. OOpaTHAs MaTpUIa
3. Pemenue cuctem JMHEHHbBIX ypaBHeHUH MeToqoM Kpamepa, ["aycca
4.  TloHsaTHe BeKTOPHOI BennunHbL. JIMHEHHbIC oniepaluy Hajl BekTopamu. baswuc
npoctpasncTBa. Pagiyc — Bektop. KoopauHaTs! BekTOpa B JaHHOM 6a3uce.
5. OCHOBHBIE 33/1a4M IPOCTPAHCTBA.
6. VYron mexnay Bekropamu. CKalspHOE NPOU3BEACHHE JIByX BEKTOPOB M €r0
OCHOBHEIE cBOiicTBa. CKaIIpHOE IPOU3BECHUE B KOOPIMHATHON (popme
7. BekTopHOe TIpOM3BEICHHWE W €ro OCHOBHBIE CBOWcTBa. (CMemaHHOE
TIPOM3BEICHUE U €TO OCHOBHBIE CBOMCTBA.
8.  VYpaBHeHHe TWHUM Ha IIOCKOCTH.
9.  PaznmuHble ypaBHEHUS MPSIMOH JINHIH HA ITIOCKOCTH. YTOI MEXIY MPSIMBIMH.
PaccrosiHue oT TOUKM 10 IpSAMOH.
10. TIlmockocth. HopManibHBIA BEKTOpP IUIOCKOCTH. PacCTOSHHE OT TOYKH MO
miockocT. IIpsMas ¥ IIOCKOCTh B IPOCTPAHCTBE.
11. TlomsTHe KOMIUIEKCHOTO 4Yucia. Anrebpandeckass U TPUTOHOMETpUYECKas
(hopma KOMIUIEKCHOTO uuciia. ['eomerpudeckoe H300pakeHue.
12. ]JleHcTBHS C KOMIUIEKCHBIMHU YHCIIAMHU.
13. TloHsaTHE NOCTOSHHON U MEPEMEHHOMN BETUYNH, IPUMEPHI.
14, @ysxmms ogHO# mepeMeHHO#. OOnacTe ompexneneHus (QYHKIMH M 00NacTh
3Ha4ueHus QyHKIuH. CriocoObl 3a1aHust (QyHKIHH.

OIIK- 1 15. OcHoBHble cBoiicTBa pyHKIWH. [ToHATHE CIOXKHON QYyHKIHH.

Cnocoben pemars TuHOBbIE | 16. Tlomstie mpeznena GyHkmu. TeopeMsl o penenax.

3ajaud  npodeccuoHanbHOl | 17. BeckoHewHO Maliible BEMWYMHBI W WX CBOMCTBA. bBeckoHewHo GoJbIine

JESTeIbHOCTH HA  OCHOBE
3HAaHUM OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX u
€CTECTBEHHBIX HayK c
MPUMEHEHHUEM
MH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUil

BEJIMYMHEI M UX CBOMCTBA.

0 o

18. PackpeiTHe HeompeneneHHOCTEeH Buaa 0y oo,
19. Tlepseiif 3amMeuaTeNbHBIN Mpener. Bropoii 3aMedaTenbHBIH Mpeet.
20. HemnpepsiBHOCTH (GyHKINU. TOYKH pa3pbiBa (QyHKITUH.

21. TlomsaTme  KOMIUIGKCHOTO  dYHWCla, ero  amreOpamdeckas  Qopma.
I'eomeTpuueckoe H300pakeHNe.
22. Tpuronomerpuueckas (opma KOMIUIEKCHOrOo uucia. [lepexom ot

(GOpPMBI  KOMIUIEKCHOTO 4YHCJIa K TPUTOHOMETPUYECKOH U

anredpanvdecKou
Ha000pOT.

23. JleficTBUs HAAg ~ KOMIUIEKCHBIMH
KoMIuiekcHoro yucia. ®opmyna Ditnepa.
24. Pemenne KBaJpaTHBIX ypPaBHEHHUH C OTPHUIATEIHHBIM JUCKPUMHUHAHTOM.

25. 3apgaum, npUBOASIINE K MOHSITHIO TIPOU3BOJHOM.

26. Ompenenenue npou3BoaHON. Ee reomerpryeckuii M PU3HYECKUA CMBICI.

27. OOmee nMpaBmIIO BEYUCICHUS IPOU3BOIHOH 1O ONIPEAEIICHHIO.

28. [IlpaBuna mud¢epeHunposanus. [Ipou3BOJHbEIE OCHOBHBIX 3JE€MEHTapHbBIX
byHKINH.

29. [uddepenuupopanue cinoxuoil dynkuuu. JuddepeHunrpoBanne HesBHOU
yHKIINN.

30. Jlorapudmuueckoe quddeperimpoBanue. [IpoHM3BOHBIC BHICIINX MTOPSIKOB.
31. Juddepenmuan pyuxiun. [Ipumenenne quddepernnana K TpuOImKeHHBIM
BBIYUCIICHISIM.

32. Tlpu3HaK¥ NOCTOSHCTBA U NPU3HAKM MOHOTOHHOCTH (DYHKIIHH.

yucinamu. Iloka3zarenbHas

¢dbopma




33. Toukm »osKcTpemMyMa (YHKUMH. YCIOBHS CYyLIECTBOBaHMS OSKCTpEeMyMa
dyHKIHH.

34. Beimyxiocts U BOrHYTOCTh (yHKIMH. Touky neperuda QyHKIum.

35. AcumnToThl (QyHKIMU. [IpuMeHeHHe TNPOM3BOAHOW K HCCIIEJOBAaHHIO
(YyHKIMI OJJHOH TIEpEeMEHHOM.

36. TIlonsaTne GYHKIMHM HECKONBKHX IepeMeHHbIX. OO0nacTb ompeneneHus,
o0acTh 3HaYCHHUN U TIpesien GyHKINN HeCKOJIBKHX repeMeHHbIX (PHIT).

37. Yactasie npousBoaasie @HII. [Tomasiit nuddepenmman OHIT.

38. TlpousBoanas 1o HanpasjieHuO u rpagueHT OHII.

Bonpocsl 115 MOATOTOBKH K 3a4eTy (2 cemecTp)

KoMnerenmus

Bonpocsl

OIIK 1

CnocobeH pemate TUIOBBIE 3ajaud
npoeCCUOHANBHON EATEIPHOCTH Ha
3aKOHOB
MAaTEMAaTHYCCKUX U C€CTCCTBCHHBIX HAYK
C MPUMCHCHUEM

OCHOBC

3HAHUM OCHOBHBIX

nHpopMannoHHoO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

MHo>ecTBa 1 ONepanuy HaJl HUMH.

buHapHbIe OTHOILICHNSI HA MHOKECTBE.

HeopueHntupoBaHHbie Tpadbl.

Cnoco0Ob1 3amanust rpados. IlepBooOpaszHast GpyHKIMM W HOHSTHE

HEOTNpeJIeJICHHOTO MHTerpana.

5. OcHOBHBIE CBOWCTBa HEOIPENENEHHOT0 WHTerpana. Tabmwmia
OCHOBHBIX HHTETPAJIOB.

6. OcHOBHBIE METOJBI MHTETPHUPOBAHUS: HEMOCPEACTBEHHOE, 3aMEHBI
MIEPEMEHHOM, 110 YaCTSIM.

7. MHTerpupoBaHHWE OCHOBHBIX DJIEMEHTapHBIX  PAalMOHAIBHBIX
Tpobeii.

8. UHrerpupoBaHHe HENPaBWIBHBIX JJIEMEHTAPHBIX PaAlMOHAIBHBIX
Tpobeii.

9. UHrerpupoBaHHe HEdIEMEHTAPHBIX PALMOHAIBHBIX JPOOCH.

10. 3amaum, IPUBOIAIIKE K MOHITHIO ONPEICICHHOTO HHTErpaa.

11. TMonaTue ompenereHHOrO HHTErpajia. BeunciaeHne onpeaeaecHHOro
MHTETpaja ¥ €ro CBONCTBA.

12. Mertozpl HHTETPUPOBAHMS B ONIPEECICHHOM HHTETpalle.

13. IlpunoxeHus ONpeneIeHHOTo HHTErpala K PEIICHHIO MPAKTHIECKUX
3aj1ad.

14. HecoOCTBEHHBIC HHTETPAITHL.

15. OuddepennnansHpie  ypaBHEHHS  TEPBOTO  TOpSOKa  C
pasaensromuMucs kodpduinuentamu. 3agaua Komu.

16. Jluneiinble quddepeHnnanbHble ypaBHEHUS IEPBOTo NOPSIKA.

17. duddepeHnpaibHble ypaBHEHHS BBICIIHX HOPSIKOB, JOITYyCKAIOLINE
MOHIDKEHUE MOPSIIKA.

18. Jluneiinble onHOponHble A epeHInanbHbIe ypaBHEHHS 2-TO

MOPSIJIKA C TIOCTOSHHBIMU KO3 (pHUIIMEHTaMH.

el e

Bonpocsl 1J11 NOATOTOBKH K 3K3aMeHy (3 cemecTp)

Komnerenmus Bormpocet
1. OCHOBHBIE TIOHSATHS TEOPHHM BEPOSITHOCTEH: WCIBITAaHHE U
coOrITHe. Knaccudukarus ciaydaiiHbIX cOOBITHI.
2. Kiaccuueckoe oIpeJieNIeHue BEPOSTHOCTH COOBITHS.
Crarnyeckast BEepOSTHOCTb.
3. DOneMeHTH KOMOMHATOpUKH. OCHOBHBIE ()OPMYJIHI.
4. Cymma  coObituit.  Teopema  clOXEHHMS  BEpOSITHOCTEH
HECOBMECTHMBIX COOBITHH. [onnas rpymnmna COOBITHI.
[TpoTHBONIONOKHEBIE COOBITHSI.
5. ITpousBeneHne coOBITHI. YCIIOBHAs BEPOSTHOCTb COOBITHS.
OIK 1 TeopeMbl yMHOKEHUS BEPOSTHOCTEH.
Criocoben peIaTh THIOBBIC 374K | g HezaBucumble  coOwitmst.  Teopema  yMHOXEHHS — UIs
MPO(ECCHORANLHON  ICATENBHOCTH | pesapyopyex  coBbITHiL. BepoATHOCT: TOSBIEHHA XOTA OB OJHOTO
HA OCHOBE 3HAHMH OCHOBHBIX | oo oo
3aKOHOB  MATCMAaTHHCCKuX — H | 7, ®opmyna nosHoit BepostHocTH. Dopmyiia Beiteca.
CCTCCTBCHHBIX HayK ¢ls. IloBTOpHBIE HE3aBUCUMBIE UcTIbITaHUs. PopMmyiia bepHysuiu.




npuMeHeHHeM — uH(pOpPMAIMOHHO- | 9. JlokaneHas u wuHTerpanbHas Teopembl Jlammaca. ®dopmyna

KOMMYHUKAIMOHHBIX TEXHOJIOT Ui ITyaccona
10. OmnpeneneHyue W BUABI CIIy4YalHBIX BeNW4uH. J[MCKpeTHas C.B.
3aKoH pacnpe/iesieHns1 BEPOSITHOCTEH 11.C.B.
11. YucnoBble XapaKTEpPUCTUKH C.B., MX 3HaYeHHE. MaTtemarnieckoe
oxxujanue 1.c.B. Ero cBoiicTBa. BepOSTHOCTHBII CMBICI.
12. Jucnepcust 1.c.B.. OIpeleJcHUE, CBOWCTBa, (opMmyia s
BeruucieHnA. CpenHee KBaApaTHIECKOE OTKIOHEHHUE.
13. 3aKoHBI pacnpeaeNeHus 1.C.B.
14. HenpepeiBabie c.B. DyHKIUSA pacrpeneieHus] BEepOosSTHOCTEH.
H.C.B., €¢ CBOWCTBA U TpaduK.
15. BeposarHOCTh TONIagaHuA C.B. B 3aJJaHHBIA HHTEPBAII.
16. [TnoTHOCTE pacmpeneneHus: BEpOsSTHOCTEH H.C.B., €€ CBOICTBA U
rpaduK, BEpOSITHOCTHBIN CMBICII.
17. YucnoBsle XapakTepucTHKH H.C.B. M(X), JI(x), O(x). ®Popmyb
JUISL UX BBIYMCIICHUSL.
18. HopmanbsHoe pacnpesienenue H.c.B.  [IJIOTHOCTh BEPOSITHOCTH,
ee CBOMicTBa M rpaduk.
19. YucnoBbie XapaKTEPUCTHKA HOPMAJIBHOTO ~ PacIpe/IesICHHUSI.
20. Il'enepanpHass W BBHIOOpOYHAS COBOKYITHOCTH. BBIOOpOUYHBII
METO[I.
21. BapuannoHHbI# psAa: AUCKPETHBIA U UHTEPBaIbHBIN. [10IUroH u
THCTOTpaMMa.
22. Omnupudeckas QyHKIuSI pacipeaeiIeHus U ee CBONCTBA.
23. YucnoBble XapaKTePUCTUKU BBIOOPOYHOM COBOKYITHOCTH.
24, OMIUpUYECKHe MOMEHTHI BBICIIMX TOPAIKOB. ACUMMETpUS U
9KCLECC.
25. CraTucTUUecKkre  OIEHKM  MapaMeTpoB  paclpelesieHUs.
ToueyHble OLIEHKU U €€ CBOMCTBA.
26. O1leHKH MapaMeTPOB pacHpesieNieHHs] C MOMOIIBIO HHTEPBAJIOB,
MOHSTHE HA/IC)KHOCTH HHTEPBAIa.
27. Craructuyeckast IpoBepKa THIIOTE3, BUABI OLTHOOK.
28. 3agaun  KOpPPENALMOHHOTO aHanu3a. llapHas JHMHEiHas
KOPPEIALHSL.
29. Koaddumment nmHEHHON KOppemanmud © ero CBOICTBa.
ITpoBepka Ha 3HAYUMOCTb.
30. VYpaBHenue InmHEHHOH perpeccun. [IpaBHiio HaXxoXAEHHS
ko3 uIIneHTa JTHHEHHON perpeccuu, €ro CBsi3b C KO3(DPHUIIMEHTOM
KOPPEJISIHH.

IIpouenypa oueHnBaHusi IK3aMeHAa
Bonpocel k 3k3amMeHy oOydarommecsi MOJydarOT B TEUYCHHWE IEPBOM HENenu Havaia
W3YYECHHUSI TUCITUTUINHEI.
Ecnu 3k3amen npoeooumcs ¢ popme mecmuposanusn ¢ IHOC Moodle, mo:
1. oOyuaromuecss AOMYCKAIOTCA K JK3aMEHY MO JIUCHUIUIMHE TMPU YCIOBUHU YCIEUTHOTO
BBITIOJTHCHHSI TEKYIIEr0 KOHTPOJS B TedeHHWe cemecTpa. K TekymeMmy KOHTPOIIO
OTHOCSITCS:

- TOJIOKUTENbHBIE OIIEHKH 3a MPOMEXYTOUYHbIE KOHTPOJbHBIE paboThl (ouHast (opma
oOyueHus);

IMOJIYUYCHHE OLCHKU <«3a4YTCHO» 3a CO6€C€HOB3HI/IG 10 TEMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC U3YUCHUC,

ycnemHas 3auuta PI'P (ounast popma o6yuenus);

- yCHeIllHas 3aluTa KOHTPOJIbHOM paboThl (3a0uHas hopMa oOydeHus).
B mporuBHOM cnyyae oOydaromiuecs HE JIONYCKAlOTCS K  9K3aMEHAIMOHHOMY
TECTUPOBAHUIO JI0 MOJHOM JTMKBUAIIUHN BCEX 3aJJ0JKEHHOCTEI;

2. sk3ameHannoHHbIH TecT B DMMOC Moodle BxiarouaeT 30 TecTOBBIX 331aHUH, BHIOPaHHBIX B



CIIy4yaliHOM TIOpsiIKE M3 OaHKa TECTOBBIX 3amanuii. OOydaromemMycs mpeaocTasisercs 1
MOIIbITKA AJId caa4yu TCCTa MPOAOJIKUTCIIBHOCTBIO 45 MUHYT.

Ecnu sxk3amen npoeooumcesa no IK3ameHauuoHHbim oulemam 6 hopme codecedosanus, mo:

1.
2.

&

o0yyJaromuecs MPUXOIAT Ha IK3aMEH COTIacHO rpaduka 3K3aMEHALMOHHON CECCUH,
9K3aMEHALIMOHHBIA OWJIET BKJIIOYAaeT TpU Bompoca (OJUH TEOPETUYECKUH, [1Ba
[IPaKTUYECKHX ),

Ka)KJIbIH 00y4aromuics Cryd4ailHbIM 00pa3oM BBITSATHBAET OmiieT, roToBuTcs 30-40 MUHYT,
YCTHO OTBEYAET IK3aMEHATOPY; IMOCIIe COOeCeAOBaHMUS SK3aMEHATOP BBICTABIISIET OIICHKY,
OLICHKA 3aHOCATCS B HK3aMEHALIMOHHYIO BEIOMOCTh M 3aUETHYIO KHUXKKY,

pe3yJsIbTaT 3K3aMeHa BBICTABIISIETCS COIVIACHO IIKAaJIe OLIEHUBAHUS YCTHOTO 3K3aMeHa IIpH
YCIIOBUU TMIOCEIIEHUsI OOyYarolUMCs 3aHSATHI, YCHEIIHOTO BBIMOJHEHUS TEKYIIEero
KOHTpOJISI B TeueHHe ceMecTpa. K TeKyiieMy KOHTPOJII0 OTHOCSATCS:

- TOJIOXKHUTEIFHBIC OIICHKH 3a MPOMEXYTOYHBIE KOHTPOJBHBIC PAaOOTHI (04Has ¢opma
o0y4eHwus);

- IOJYUYCHHEC OLICHKHU «3a4TCHO» 3a CO6CCCI[OB3HI/IG 110 TEMaM, BBIHOCHMMBIM Ha
CaMOCTOATCIIBHOC N3YUCHUC,

ycnemHas 3ammta PI'P (ounast popma oOyuenus);

- yCHeIllHas 3aluTa KOHTPOJIbHOM paboTh (3a0uHas popMa oOyueHus);

B IPOTHBHOM CJTy4ae 00y4JatoNIUiCs MOJIy9aeT JOMOJTHATEIBHBIC BOITPOCHI 110 HE CAAHHBIM
BUJIAM TEKYIIEr0 KOHTPOJIS, U, €CIM OOydarolIMiics HE OTBEYAaeT Ha JOMOJHHUTEIbHBIC
BOTIPOCHI, OIIEHKA, TIOTy4YeHHAas 32 SK3aMEH, CHUKACTCS Ha OJIUH OaJll.

Kpurtepun onenku 3K3amena

Ecimu sx3amen mpoBomutcs B (opme TtectupoBanuss B DMOC Moodle, To orenka

BBICTABJIICTCS CHUCTEMOM aBTOMATHYECKH COIJIACHO IIKaJIe OLOCHUBAHUA TCCTHPOBAHUA Ha
OK3aMCHC.

Ecau sx3amen IIPpOBOAUTCA 110 9K3aMCHAIIMOHHBIM oueraMm B (I)opMe CO6CCCI[OBEIHI/I$I, TO:

OIICHKA «OTJIMYHO)» BBICTABIACTCS, €CIIN O6yanOIIII/II\/JIC$I IMMOJIHOCTBIO PACKPBII COACPIKAHNEC
BOIIPOCOB 6I/IHeTa, H3JI0KUJT MaTepuall B OHpe,I[CJ'IeHHOI\/'I JIOTUYECKOU
nOoCICA0BAaTCIBbHOCTH, TOYHO HCIIOJIB3YyS MAaTCMAaTU4YCCKY IO TEPMHUHOJIOTUTIO )51
MMPAKTUYCCKUEC HABLIKU; II0Ka3ajl YMCHHC HWIUIIOCTPUPOBATL TCOPETHYCCKUC BBIKIIAIKN
KOHKPCTHBIMU ITPHUMEPaAMU; 06e30mub04YHO OMpeaAcIACT U NPAaBUJIIBHO NPUMEHACT METO/AbL
peiCHUs NPAKTUYCCKUX 3aJIaHUM.

OneHka «XOpOLIO» BBICTABISETCSA, €CiAM OOydyaroIIMHCS BBIIOJIHMI ~OCHOBHBIE
TpeOOBaHUS HA OLEHKY «OTIUYHO», HO IIPU ITOM UMEET OJIMH U3 HEJOCTATKOB: B OTBETE
JIOMyIIEHbl HeOObIINe OMIMOKM, HE MCKAa3MBIIHE MAaTeMaTHUECKOE COep)KaHue; IMpH
OTBET€ Ha BOIPOCHl Owiera [OMYLIEHbl OJUH—/IBa HEI0YETa, MHCIPABJICHHbBIE 10
3aMEYaHUIO MPErnoAaBaTelis; JOMyIIEeHbl OJJHa WU JBEe HErpyOble OUIMOKU MPH PEIIeHUH
MIPAKTHYECKUX 3a/1aHHM.

OrneHka «yJIOBIETBOPUTEIBHOY» BBICTABIIAETCS, €CIM O0YYaIOIIMIICS HE MOTHOCTHIO WU
HETOCTIEIOBATEIbHO PACKPBUT COJEp)KAaHUE BOMPOCOB OwuieTra, HO TMOKazan oliee
MMOHUMaHUE TEOPUU W TPOJEMOHCTPUPOBAT YMEHHUSA, JOCTATOYHBIE NI JaJIbHEUIIEro
YCBOCHMSI IPOrPaMMHOr0 Marepuajia MO0 MaTeMaTHUKE, WMEIUCh 3aTPYJHECHUS WIIH
JIOTYIIEHbI OIIMOKWA TIPU PEIICHUH TMPAKTUYECKUX 3aJaHui; OOyJaronIuics MOKET
BBIOpaTh METONBI PEIICHUs THUMOBBIX 3aJad, HO 3a7auyd Oojiee CII0)KHOTO YPOBHS
BBI3BIBAIOT 3aTPYyAHEHHUS; TpPU JEMOHCTpPAllUH TEOPETUYECKOTO W MPAKTUYECKOTO
MaTepuaia BhISIBICHA HEJOCTaTOYHAs! CPOPMUPOBAHHOCTh OCHOBHBIX YMEHUH M HABBIKOB.



- OueHkKa «HEYIOBJIETBOPUTEIIBHO» BBICTABIISACTCS, €CIM OOYYaroIIMHCS HE pPacKpbLI
OCHOBHOE COJIep)KaHHe yueOHOro MaTepHana 1o MaTeMaTHKe, OOHApY KM HEe3HAHUE I
HEMOHMUMaHue OoJbIel nin HanboJiee BaXKHOIN YacTH y4eOHOro MaTepuala, JOMyIICHbI
OIIMOKH B ONPEACTICHUN MaTeMAaTHYECKUX TTOHATHH, IPU PEIICHNH MTPAKTUYECKHUX 3a/1a4,
KOTOpbIE HE MCIPABICHBI IOCIE HECKOJBKMX HAaBOJSIIMX BOIPOCOB IPETOAABATEIS;
00YyYaloUMHCS TPOAEMOHCTPHUPOBAT HEC(HOPMUPOBAHHOCTH OCHOBHBIX YMEHUH W
HaBBIKOB.

IIpouenypa oneHuBaHus 3a4eTa

Bompocs k 3auety oOyyaromuecs nojyyaroT B TeUeHUE MepBOi HeJle Havyalla U3yuyeHus
JUCHUTLITUHBI.
Ecnu 3auem npoeooumcsa 6 ghopme mecmuposanus ¢ IHOC Moodle, mo:

00yJaromuicsl HOMyCKaeTcsl K MPOMEXKYTOYHOW aTTECTAllMK 0 JAUCIUIUIMHE B Qopme
TECTUPOBAHUS NP YCIOBUU MOCEILIEHUS 3aHATHI U yCIEITHOTO BBITOIHEHHS TEKYIIEr0 KOHTPOJIS
B TEUEHUE CEMECTPA, KOTOPOE BKIIIOYAET:

- TIOJIOKUTENIbHBIE OLIEHKM 3a MPOMEXKYTOUHBIE KOHTPOJbHBIE paboThl (ouHas (dopma
oOyueHus);

- YCICUIHOC CO6€C€ILOB3HI/IC 110 T€MaM, BLIHOCUMBIM Ha CAMOCTOATCIbHOC U3YUYCHHC,

- ycnenrnas 3ammrta PI'P (ounas ¢popma oOydenus);

yCHelIHas 3alliuTa KOHTPOJIbHOU paboThl (3a0uHas popma 00yUeHUS).

B mporuBHOM citydae oOydarommiicsi HE JOIYCKAeTCs K MPOXOXKIACHUIO TECTOBBIX 33JaHUH, JI0
MOJIHOM JTUKBUJIAIIUU BCEX 33J0JIKEHHOCTEH.

Tect B cucreme anexktpoHHOro ooyuenusi Moodle Bximrouaer 30 BOmpocoB, B CIydaiiHOM
MOpsKEe BBIOPAHHBIX M3 OaHKa BOIMpocoB. OOywaromemycsi MPEAOCTaBIsSeTCS 2 TOMBITKU
IPOIOJDKUTEIBHOCTBIO 45 MUHYT KaXK/ast.

Ecnu 3auem npoeooumcsa 6 ghopme cobecedosanusn, mo:

OOyyarommiicst JOITyCKAeTCsl K MPOMEKYTOYHOW aTTeCTallH 10 TUCIUIUINHE B (popme
cobeceJ0BaHuUs MPH YCIOBUU YCIEIIHOTO BBIMOJIHEHHS TEKYIIIETO KOHTPOJIS B TEUEHUE CEMECTPa,
KOTOPOE BKJIFOYAET:

MOJIOXKUTEIFHBIE OILIEHKH 3a TPOMEXYTOUHBIE KOHTPOJIbHBIE paboThl (ouHas (opma
o0yueHus);

yCneuiHoe C06CC€I[OBaHI/IC 10 TEMaM, BBIHOCHUMBIM Ha CAMOCTOATCIIbHOC U3YUCHHUC,

ycnemHas 3auuta PI'P (ounast popma oOyuenus);

- yCIIelIHas 3alluTa KOHTPOJIBbHOM padoThl (3a0uHast popma oOyUyeHus).
B npotuBHOM ciiyyae 00yyarouuiicst He 10ImycKaeTcs K IpOMEeXYTOUYHOM aTTecTallu, A0 OJTHON
JUKBUAALUY BCEX 3a/10JKEHHOCTEH

Kpurtepun onenku 3a4era

Ecnu 3ager npoBoauTtcs B hopme TectupoBanusi B IMOC Moodle, To orienka «3auteno/He
3a9TCHO» BBICTABIICTCS CHCTEMOM aBTOMATHYECKU COTJIACHO IIKAJIe OICHUBAHUS TECTUPOBAHUS
Ha 3a4ere.

Ecnu 3adet nmpoBoauTcs B hopMe UTOTOBOTO COOECEAOBAHUS, TO:

Onenka «3a4TeHO» BBICTABISIETCS, €CIHM OOYYAIOUIMIiCS TMOCeIIan 3aHATHS, YCIEUTHO
BBITMOJIHWII TEKYIIUHA KOHTPOJIb U YCIIEITHO MPOLIEN HTOTOBOE co0ece0BaHuUE.

Onenka «He 3auTeHO» BBICTaBISETCS, €CIM OOydYaromuiics He ObUT JOMyIIeH K
MIPOMEXKYTOYHOM aTTECTAI[MK WU HE MTPOIIENI HTOTOBOE coOeceI0BaHNe.



BO]’[pOCLI K coﬁeceuonaﬂmo o TeMaM, BBIHOCUMBIM Ha CaAMOCTOATEC/IBHOC oﬁyqelme

Pa3nen 2. AnaauTu4yeckas reomerpus. Tema Paziimunble ypaBHeHUsI IPAMOii
1.1Ipsimast AMHUA HA MIJIOCKOCTH.
2.Paznuynbie pOpMbI ypaBHEHHS MIPSIMOI HA TUIOCKOCTH.
3.Yron Mexay npsimMbIMU. PaccTosiHuE OT TOUKH A0 NPSMOH.
4.1Inockoctb. OCHOBHBIE 331241 Ha IUIOCKOCTb.
5.YcoBue napajuieabHOCTH U EPIEHIUKYIIIPHOCTH BEKTOPOB.
6. YpaBHEHHUS TUIOCKOCTH U TPSMOM B IPOCTPAHCTBE.
7.YT101 MeXly MIOCKOCTSAMHU. YTOJ MEXy NPSMOM U MJIOCKOCTBIO.

Pazgen 6. UnrerpanbHoe ucuuciaenne. Tema HHTerpupoBaHue TPUTOHOMETPHYECKHX
(yHKIUMii: pa3JMyYHbIe CIy4al U MeTOAbl HHTETPUPOBAHUS

Ha n
1.M€TO,Z[ pEeIICHUA MHTCErpajIOoB BHIA JSIH Xcos” xdx €CJIM Mm MW N HCYCTHOC U
IIOJIOXKHUTCIIBHOC.

jsinm xcos" xdx
2.Metoj peleHus HHTETPajoB BUIA €CJIM M 1 N YETHOC U II0JI0KUTEIbHOE.

J'sinm xcos" xdx
3.Metoj peleHus HHTETPaioB BUIA €CJIM M U N YETHOE U XOTA OBl OJTHH U3

HUX OTpI/II_IaTeJ'IBHHﬁ .

4.Meton pEllCHHS HHTErPAIoB BUA J'sm MX COS nxdx,jsm mxsin nxdx,J.cos MX cOS NXdx .

Paznen 8. luckpernasi MaTeMaTuka
1.MHOXecTBa U OTepaIuy HaJl HUMH.
2.buHapHbBIE OTHOIICHUSI HA MHOXECTBE.
3.HeopuentupoBanusie rpadsol.
4.Cnoco0Os1 3aganus rpados.

Pa3nen 9. OcHOBBI BLIYHCINTEIBHBIX METOI0B
1. Annpokcumarnusi.
2.MeToa HaUMEHBIITUX KBaIPaTOB. AJITOPUTM BBIUYUCICHUS

IIpoueaypa ouennBaHus codece0BaAHNUS

CobecenoBanrie MPOBOAUTCS B (hopMe WHAMBUAYAIBHOTO OINpOca MM ONpeAeleHUs
YPOBHA OCBOCHHOCTHU O6y‘-IaIOHII/IMI/IC$I TEM, BBIHOCHUMBIX Ha CaMOCTOATCIBHOC HU3Yy4YCHHE. Kak
MpaBuIIo, coOece0BaHKe MTPOXOIUT Ha KOHCYNbTaluu. [IpenonaBarens 3apanee mpeaynpexiaeT
00yyJaromerocs 0 Cpokax mpoBeIeHHs cod0eceI0BaHusl, TPeOOBAHUAX K IMOJTOTOBKE MaTEPHAIIOB,
3HAKOMHT C BOTIPOCAMH K COOECEJOBAHMUIO.

OTBeT Ha BOIPOC CYHMTACTCS MPABHIBHBIM, €CIIH 10 CBOEMY COJICPIKAHHUIO IMOJHOCTHIO
COOTBETCTBYET 3aJlaHHOMY BOMPOCY, COJIEPKUT BCE HEOOXOIMMBIE TeopeTHdeckue (HakTwl U
000CHOBaHHEIE BBIBOJbI, @ €T0 U3JIOKCHUC MAaTEMATUUCCKH I'PaMOTHBI.

Kpurtepun onenkn codeceqoBanus

OTBeT OLIEHUBACTCS KOMAUYUHOY, €CIIA 00YUAIOIIUICS:

1) MOMHOCTBIO pacKpblUl COJIEpXKAHHE BOIPOCOB B 00BEME, MPerLyCMOTPEHHOM
IIPOrpamMMOoii;

2) W3N0XKWUI MaTepuall TPAMOTHBIM $I3BIKOM, TOYHO HCHOJB3ys MaTeMaTHUECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B OIPEEICHHOM JIOTHYECKON MOCIe0BaTEeIbHOCTH;

3) oTBeyYan caMOCTOATENbHO, 0€3 HABOASIIUX BOMPOCOB MPETOAaBATENS.



Bo3moHBI 1-2 HETOYHOCTM TPH OCBEIICHWH BTOPOCTEIIEHHBIX BOIPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE 00YYarOIUIACS JIETKO UCTIPaBHJI ITOCIIE 3aMEUaHHsL.

OTBeT OLIGHHBACTCS «XOPOUWLO», €CIIUA YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha
OLICHKY «OTJIUYHO», HO IIPHU 3TOM UMCCT OAWH N3 HCAOUCTOB!

1) B W3IOXKEHHH [ONYyIICHbI HeOONbIIKE MpoOeNbl 3HAHWH, HE HCKA3UBIIHE
MaTeMaTH9YeCKOe COJCP)KaHNe OTBETA,;

2) pomymieHbl 1-2 HegoyeTa NpPU  OCBELICHHMHM OCHOBHOTO COJCP)KaHUS OTBETa,
UCIIPABJICHHBIC ITOCIIC 3aMCUYaHNS;

OTBET OLICHUBACTCS «YO0BIEMBOPUMENLHOY, ECITH:

1) HemOJIHO PacKpHITO COAEpKaHUE MaTepHaia (ColepKaHue U3JI0KEHO (PparMEeHTapHO,
HE BCEr/a I0Cje0BaTeNIbHO), HO II0Ka3aHo 00lIee HOHMMaHUE BOIIPOCca U IPOIEMOHCTPUPOBAHBI
YMCHUA, JOCTATOUYHBIC IJIA ﬂaaneﬁmero YCBOCHUA MPOTpaMMBbI;

2) UMeNHCh 3aTPYAHCHHS WM JONYIICHB OMIMOKM B OIPEACICHUU IOHITHUH,
KCITOIB30BAaHNN MaTeMaTHUYECKOM TCPMHHOJIOTUH, UCTIPABJICHHBIC ITOCJIC HCCKOJIBKUX HABOAAIINX
BOIIPOCOB;

OTBeT OLICHUBAETCS OTMETKOH «Hey0081emeopumenbHo», eCIt:

1) He pacKpBITO colieprkaHKue YIeOHOro MaTepuana;

2) oOHapy)XeHO HE3HAHWE WM HETOHMMaHue OOydJaromumcs OoNblIe uian Haubosee
BaKHO 4acTu y4eOHOro Marepuana;

3) nmomymieHbl OMIMOKKM B OINPENCICHUH MOHSATHS, IMPU HCIOIb30BAHUU MaTeMaTHYECKOM
TEPMUHOJIOTHH, KOTOpPbIE HE HCIPABICHBI [OCIE HECKOJIBKHX HABOMSIINX BOIPOCOB
IIpeTIo1aBaTelIs.

KommnuiekT 3aganmii st pacueTHo-rpagudyeckux pador (PI'P)

Tema 1. IIpusioskeHne Npou3BOAHON K MCCJIeJOBAHUIO CBOCTB QYHKIINH OTHOMI
nepeMeHHoi U mocrpoennio rpaguxos (1 cemectp)

3ananue. [IpoBecTu nmosiHOE Mccae0BaHNE YKa3aHHBIX (YHKIMHM 1 IOCTPOUTH UX TpaduKu
10 TUIaHy:

1. Haiitu oGnacTh onpeneneHus GyHKIIUH.

1. UccnenoBaTh PyHKIUIO HA YETHOCTh (HEYETHOCTH).

2. UccrnenoBath GyHKIUIO HA IEPUOIUIHOCTb.

3. YKka3arp npoMeKyTKH MOHOTOHHOCTH (DYHKIIMH ¥ HAUTH €€ TOYKH SKCTPEMYMOB.

4. Haiitn Touku mnepernba rpaduka (yHKIuM. YKa3aTh MNPOMEXYTKH BBITYKIIOCTH,
BOTHYTOCTH.

5. HaliTu ypaBHEHHsI BEepTHKAJIbHBIX W HAKJIOHHBIX aCHUMIITOT, UCHOJb3Ys YCIOBUS JUIS
CYILLIECTBOBAHMS 3TUX ACUMIITOT.

6. JlononHUTENBHBIE TOUKU AJIs1 00JIee TOUHOTO MOCTPOCHUS rpaduKa.

7.Iloctpouts rpaduk GyHKIUU.

X2 —2X+2 x+1 . X
- V=" :e(5+x) y=—-—
B1. ¢ x-1 B2. (X—1)2 83.Y B 4. (9_X)
_ 2_ 2 _ 2
P R _Inx s, Y= x=InfL+x’)
BS. X Be. 4x" -1 B7. Jx




2

__ X B10. ¥ =X —2Inx _Xse% _X —x-1
BO. XZ—X+1 B11. y= B12. X2—2X
_(X—Z)2 y:_|ni+_x B 16 y:ln(x2+1) _X2+6
274 —x . —
B 14. X+1 B 15. B 17. X2 +1
g1g. ¥ = XINX 10, y:(x—l)e3X+1 _ X2 —3X+2 y= 2X—12
B 20. X+1 B 21. (X_l)
X° (x3+4) y=13«/x2(x—5) x°
y=1a y=""2z B24a. 3 Y= 1
B 22. - B 23. X B 25 -
¥+l y=x2+ ~(5x* +3) _4-2x
y= o B 26. x? y= B 28. 1-x?
B 25. B 27.
y=45X2 (5x?+3) y (x-1)° y x* +2
_X e — = =
B 29. B 30. X B31. X+1 B 32. x> -1

Bonpocsi k 3amute PI'P o teme 1

1. Oo6nacts onpenenenus pynkuuu D(f) u obmacts 3Hauenuit pynkuuu E(f).

2. CaoiicTBa (PyHKIMH: YETHOCTb-HEYETHOCTD; IEPUOAUYHOCTD; MPOMEKYTKH MOHOTOHHOCTH

(Bo3pactanus 1 yObIBaHUS) (QYHKITHH; HYJTU QYHKITUH.

Nk w

DKcTpeMyMbl QYHKIUH.
Touxu nepernda rpaduka GyHKIUH.
[TpoMeKyTKH BBITYKJIOCTH (BOTHYTOCTH) rpaduka (pyHKIUH.
[TorsiTHe acHMNITOTHI rpaduKa QyHKITHH.

Y CII0BHS CYIIECTBOBAHUS BEPTHKAIBHBIX M HAKIIOHHBIX ACHMIITOT.
Cxema uccnenoBanus (GyHKIUN OJTHOW MEPEMEHHOM.

Tema 2. O6bikHOBeHHBbIe U depeHIuATbHbIC YPaBHEeHHS (2 cemecTp)

Bapuanr 1

1. Petuts [IV1 ¢ pa3aensiomUMKCs IIEPEMEHHBIMU (x+4)dy—(y-2)dx=0 y

MOCTPOUTh UHTETPATLHYIO KPUBYIO, IPOXOASIIYI0 uepe3 Touky M(0; -1).
2. Haiitu obmee pemenre VY1 ¢ pa3nensiomumucs NepeMeHHbIMU:
e sin ydx + tgydy =0; y'v1-x? —cos’y =0.

3. Pemute omHopoanbeie V1!

xy' =3y(lny—Inx), y(1)=0;

5. Pemuts ypaBHeHue bepnyiuu yt+y= X\/§ :

x+y)y'+x—y=0.
4. Peumrs JIHY, Y +yC€0sx =sin 2x, y(0)=0.

6. Pemnte /Y1, tonyckaromye MOHMKEHUE TOPSAIKA!

y" =4C0S2X, HavalbHbIC YCIOBHS :{

7. Pemmnts JIJIY? :

V'=y'=-2y=0;

y"+9y=0;

y'+4y'+4y=0; y' =6y’ +10y=51-¢”

y(0)=1,

y'(0)=3; (1—x2 )y" —xy=0.

Bapmuanr 2




1. Pewnts JIY1 ¢ pasaenstomumucs nepemennsivu (Y —1)dy +(x+2)dx =0
Y TMIOCTPOUThH MHTETPATBHYIO KPUBYIO, TPOXOIAINYI0 Yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue /(Y1 ¢ pa3aensrommmMucs nepeMeHHbIMH:

(sin(2x +y)—sin(2x — y))dx = s:i]_yy y—y =y? +xy.

3. Pemmts ompopomubie JIYi: (X=Y)' -y=0; y(1)=1,x+2y=xy"
2 _-Xx
4. Pemutes JIH/ V1 : xy'+(x+)y=3°¢" mpn y(-1)=e.

' _ 2.X
5. Pemuth ypaBHeHue bepHysnu y+ 2y =yc,
6. Pemutes /Y1, monyckaroiue NOHUKEHUE MOPSIKA:

y(0)=-3,

y” = X +Sin X, HavaIbHBIC YCIOBHSI ) " ,
y'(0)=0; y'xInx=y

7. Pemmnts JIJY> :
y"—=5y'"+6y=0; y"+3y'=0; y"+2y +5y=0,
y"—5y"+—-6y =3cosx+19sin x

Bapuant 3

1. Pemute VY1 ¢ paznensionuMucs nepeMeHHbIMU 3(}’ +1)dX - (1+ X)dy =0
Y MIOCTPOUTh MHTETPATBHYIO KPUBYIO, IPOXOIAILYO Yepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue J[Y1 ¢ pa3aensironuMucs nepeMeHHbIMU:

(X2 + X)de+ (y2 +1)jy =0; yx’+l=y-y'x
3. Petuth omHopoanbie JVi: xy'=y+xe, y(0)=1 (Y2 —3X2)}" = —2Xy
4. Pemmrs JIHJTY; Y +2xy=xe” mpu y(0)=1.

Y _ X
— 2
5. Pemnte ypaBHeHue bepryin Xy,
6. Pemute Y1, monyckaroiye MOHUKEHUE TIOPSIKA:
6 »@) =0,
y" =—, HauanbHble ycnoBus < }'(1) =5, "n__ "~
x " .
Y'@)=1

7. Pemmnts JIJIY? :
5
Y4y —6y=0; 3"+9y'=0; "4y +20y=0; Y +8)'+25y=18-¢"

Bapmuanr 4

1. Pemnts Y1 ¢ pasaensiomumucs nepemennbivu 9 —2(x+1)dx =0
MOCTPOUTH UHTETPATLHYIO KPUBYIO, TIPOXOASIIYI0 uepe3 Touky M(0; -1).
2. Haiitu obmee pemenre VY1 ¢ pa3nensiomumMucs NepeMeHHbIMU:

(X * 4)dy_ xydx = 0; (1+ ek =e¥y";

3. Pemute omHoponubie Vi : 2xyy' + X2 = YZ, Y(l) =1 Xzy’ = 2xy - yz-

4. Pemmats JIHJY1 Xzy' -2xy=3 mpu y(1)=-1.

I _ 2
5. Pemnth ypaBHeHue bepHymm yX+y=-Xy
6. Peuts /1V1, nonyckaromuye NOHMWKEHUE TOPSAKA:



y(0)=1,
=sin X, HavanpHbIe ycioBus < y'(0)=0,

y(0)=0; y'x =),

m

y

7. Pemuts JIAY? :
4y"-8y'+3y=0; y"-3y'=0; y"—2y'+10y =0,

V' +4y" = e*(24cos2x + 2sin 2x)

Bapuanr 5

1. Pemute [IY1 ¢ paznensroniuMucs nepeMeHHbIMU xy'-y=0 y
IIOCTPOUTH UHTETPAJIbHYIO KPUBYIO, IPOXOASILYI0 uepe3 Touky M(1; 4).
2. Haiitu o6miee pemenue J[Y1 ¢ pa3aensronuMucs nepeMeHHbIMU:

cos’y-y'—cos(2x+y)=cos(2x—y): Y +2y—y*=0,
3. Pernth omHopommsie JYi: (x+y)dx—xdy=0: x'+x+y=0.
4. Pemnts JIHY1 X — 2y =—x* mpu y(1)=0.

l 2 _
5. Pewnts ypasHenne bepuymm XY T 2x \/§ =4y.
6. Petnte /Y1, monyckaroiuye NOHMKEHUE MOPSIKA:

y(0)=1,
=C0S’ X, HauasbHble ycosus 1 y'(0)=- %,

y@=0 20" =) +1

m

y

7. Pemte JIAY2:
9y" -6y’ +y=0; y"+12y'+37y=0; y" - 2y' =0;
y'—=2y"—-8y =12sin 2x—36 C0S 2X

Bapuanr 6

1. Pemute /Y1 ¢ paznensromuMucs mepeMeHHbIMU v +x=0 gy
MIOCTPOUTH HHTETPAIbHYIO KPUBYIO, IPOXOASILYI0 uepe3 Touky M(3; 4).
2. Haiitu o6miee pemenue [[Y1 ¢ pa3aenstomuMucs nepeMeHHbIMU:

3_»’2—)(2 _ yy'
X

: y—xy' =1+x%y.

4 yv "=
3. Pemmts omHopoassle Vi X =y—xe/; Xy y"'\/;y'
4. Permnts JIHJIY1: ¥ —2xv=2x" npu y(0)=0.

, X

xy'-y=—

5. Pemiuth ypaBHenue bepHyiu y
6. Pemute Y1, monmyckaroiye mOHUKEHUE TIOPSIKA:

y(0)=-¢"", ,
YO =1 29%"=0)" -4

y"=C0SX+e ™", HavalbHbBIE yCIOBHS : {

7. Pemmnts JIJIY? :
6
6y"+7y —3y=0; y"+16y =0; 4y" -4y’ +y=0; ¥ —12)'+36y =14e™

Bapuanr 7



1. Pemmuts [1Y1 ¢ pazaensomumMucs nepeMeHHbIMI xy'+y=0 gy
IIOCTPOUTH UHTETPAJIbBHYIO KPUBYIO, IPOXOASILYIO uepe3 Touky M(2; 2).

2. Haiitu o6miee permenue J[Y1 ¢ pa3aensironuMucs nepeMeHHbIMU:

y+y+y*=0:  p’Inxdx—(y—1)xdy=0,

X 2.1

X x7y' =y(x+).

"=yln
3. Pemuts onHopoanblie Vi vy

N
Q‘H

! 7)52 —
4. Peumnrs JIHAY Y TV =X " ppy 7 =

' _ 2

5. Pemnts ypaBHenue bepryiuun (X t 1)}’ ty= (X + 1)y .
6. Petute [[Y1 , nonmyckaromye NoHUKEHUE MOPSIIKa:

. ¥(0)=8,
y" =e? +1, navansueie yciaosus 1 y'(0) =5,

yu(o) 2 x3y" + xzy! — 1;

7. Pemmnts JIJIY?:
y'+8y'+25y=0; y"+9y' =0; 9y"+3y' -2y =0; " —3y' + 2y =(34—12x)e "~

Bapuanr 8

1. Pemuts [1VY1 ¢ pa3aensrommmMucs nepeMeHHbBIMI Y=Y u
IIOCTPOUTH UHTETPAIbHYIO KPUBYIO, IPOXOAsILyto uepe3 Touky M(0; 1).
2. Haiitu o61uee pemenue Y1 ¢ pa3aeisomiuMuUcs nepeMeHHbIMU

xy'+y =y%; cos ydx = 241+ x2dy + cos yv1+ x?dy
' 2 2 2 ' 2
3. Pemts omHopommbie JYi: XY VX Y Y (X - 2Xy)y =Xy-y,

! o3 2
4. Petnts JIH/ Y1 (X +1)y TYy=X +X npu y(0)=0.

' 5.3 x _
5. Petuth ypasuenue bepuym <V +2y+x’ye =0.

6. Pemute Y1, monyckaroiye MOHUKEHUE TIOPSIKA:

) =-14.

YR =0 xy" =y +x%

y" =sin® X, HauyalbHbIC YCIIOBHS :

7. Pemnts JIHIY, :
y'—y=0; 4y"+8y' -5y =0; y"—6y'+10y = 0;
y'+2y"'—24y =6c0s3x —33sin 3x

Bonpocsl k 3ammute PI'P o teme 2

Onpenenenne 0ObIKHOBEHHOTO 1M (HepeHInaIbHOTO ypaBHEHHUS.

JY1. llonsiTre 001IETO ¥ YaCTHOTO PEIICHHIA.

Cwbicn 3anaun Komm.

I'eomeTpuyeckuit cmbica pemenus VY.

JY1 ¢ pa3nenéHHbIMU U pa3IesSOIIMMUCS IEPEMEHHBIMU. AJITOPUTM UX PELLIEHUS.
Onnopaubie JIY1. MeTtoa pelieHust ypaBHEHUH.

JIuneiinble 0OJHOPOIHBIE U HEOJHOPOAHBIE [V 1.

MeTtonbl pelieHns! INHEUHBIX HEOJHOPOAHBIX V1.

VYpaBuenue bepHysu: o0muit B M METOJ] €0 PELICHHUS.

10. Tpu Buza /1Y, mormycKaromux MOHMKEHUE TIOPSIIKA M HX METOJIbI PEIICHHUS.
11. Onpenenenue nuHeitHOTrO MU (HEepPeHINATBEHOTO YPaBHEHUS 2-T0 TOpsIIKa

CoNoORARWNE



12. Teopema o cTpykType obmero permenus JIJ[Yo.
13. IonsTHE XapakTepucTHueckoro ypasHenus JIJ{V2,

14. Bunapl o011ero pemeHus XxapakTepucTuaeckoro ypasuenus JIJY 2.

15. JIuneitnsie HeonHOpOaHBIE [{Y 2 ¢ mOcTOSHHBIMU KO3 hUITUEHTaMU

IIpuMmeyaHue: BCe OTBETHI HA BOIIPOCHI MOSICHATH Ipumepamu u3 PI'P.

Tema 3. [lepBuuHasi 06padoTKa pe3yJbTATOB HAOIIOEHUSI METOAOM MaTeMaTH4YeCKOM
craTucTuku (3 cemecTp)

3aganue:

1. CrpynnupoBaTh J1aHHBIE B BapUallMOHHBINA PAI U MPEJICTABUTh B BUJIE SMIIUPUIECKON

(byHKIMU pacipeaeeHHUs.

2.  UM3oOpa3uth rpaduyeckd BapUALMOHHBIA psila U HSMIUPUUYECKYIO (YHKIUIO

pacnpeieneHus..

3. BbIYUCINTH OCHOBHBIE YHCIIOBBIE XapAaKTEPUCTUKU BEIOOPOUYHON COBOKYITHOCTH.

4. Onpenenuth TPaHWIBI UCTUHHBIX 3HAYEHUN YHCIIOBBIX XapaKTEPUCTHUK, M3ydaeMOn
CIIy4yallHOM BEJIMYMHBI C 3aIaHHON HAJEKHOCTHIO.

5. OdopMuUTh copepKaTeIbHYI0 HHTEPIPETAIUS PE3YIHTATOB MIEPBUIHON 0OPAOOTKH 10

YCJIOBHUIO 3a/1a4H.

IIpumeps! BapuantoB PI'P
Bapuant Ne 1
JlaH 1OpeMOHTHBIN pecypc KopoOku nepenad tpakropa [IT-34 B MoTouacax.

45 361 | 390 | 372 | 62 73 255 | 116 | 144 | 39 115 | 144
99 84 301 | 273 | 301 | 123 | 177 | 120 | 139 | 320 | 236 | 241
291 | 325 | 274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175 | 336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321 | 225 | 217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221 | 288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235 | 158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421
Bapuant Ne 2
Jlana HapaboTtka apuratens IM3-238Hb mexay oTkazamu B MOTOYacax

1000 | 4100 3555 2770 2604 | 2770 | 4610 3550 3000 3400
4560 | 4300 3651 2600 3410 2500 2400 3650 3200 3500
4220 | 4250 3700 2750 3310 2600 2300 3751 3300 3300
3500 | 4360 3600 2888 3316 2611 2320 3990 3320 3320
3400 | 4410 3801 2900 3320 2711 2440 3660 3370 3211
4770 | 4250 3900 2610 3311 2811 2250 3700 3275 3215
3100 | 4400 3850 2715 3410 2819 2150 3201 3400 3217
3200 | 4110 2950 2816 3315 2990 2110 3200 3440 3333
4300 | 4220 3310 2900 3310 2505 4100 3300 3300 3440
1570 1519 1530 2500 2400 2300 | 4990 3400 3250 3210

Bonpocsl k 3amurte PI'P o teme 3

1. Yro siBAsIETCS IPEAMETOM U METOJOM MATEeMAaTHYECKOW CTATUCTHKHU?
2. Kaxue ocHOBHBIE 33/1a4M pelIaeT MaTeMaTuuecKas CTaTUCTUKA?

3. B KakoMm COOTHOIICHWH HAaXOJUTCS MaTEeMAaTHUYECKask CTATUCTUKA C TEOpHUEH BEPOSTHOCTEH?




4. Kaxkas COBOKYIMTHOCTb HAa3bIBAETCSI TeHEPAIbHOU (BBIOOPOYHOI)? B 4em cyTh BHIOOPOYHOTO
MeTona? B ueM 3akirodaroTcss OCHOBHBIE TPEOOBaHUS K BRIOOpKE?

5. Kakas BeiOopka Ha3zbIBaeTcs penpe3eHTaTuBHON? Kakue criocoObl popMupoBaHus BEIOOPKH
BbI 3HaeTe?

6. Korma BeiOOpka HaspiBaeTcs MOBTOpHOU (OecrmoBTOpHOI)? Kakas BBIOOpKa CUMTaETCS
MaJIoi, cpeaHei, 00IbIIoi?

7. Kakue BapuanuoHHble psibl Bbl 3HaeTe? MOXHO JU OT AMCKPETHOTO psiia MEeperTH K

WHTEPBATLHOMY U HA000pOoT? OT Yero 3aBUCUT YHCIIO HHTEPBAIOB TPYIITUPOBKHU?

Kaxk ot mpocToif cTaTucTUYECKON TaOJIUIIBI JaHHBIX IEPEHTH K BapUALlMOHHOMY Py ?

9. Kak rpaduyecku n300pa3suTh JUCKPETHBIN (HENPEPbIBHBIN) BapHALIMOHHBIN psin?

10. Yro ompenenser smnupuueckas (QyHkuus pacnpeaeneHusi? KakoBbl  cBOMCTBa
AMIIUPUYECKON (QDYHKIIMU pacupeeneHus ?

11. Kak HailTH BEpOSTHOCTH IOMAJaHUs CIyYailHOW BEJIWYMHBI HA 3aJIaHHBIA YYacCTOK, €CIIH
U3BECTHA SYMIHMPHYIECcKasi GYHKLHUS pacuperenecHus?

12. Kakue XapaKTepUCTUKH IICHTPATbHON TEHACHITUH CIIyYaitHOW BEJIMUYMHBI BbI 3HAETE?

oo

13. Kakum cBoiicTBoM o6najaer BbibopouHoe cpennee? Kakue BHIBI CpeHHX Kpome Xe
UCIIOJIb3YIOTCS B pacueTax?

14. B xakoMm COOTHOLICHUH apudMeTHIECKast CPEAHSSI HAXOIUTCS C IPYTUMU BUIAAMH CPEIHUX
(Ma)KOpaHTHOCTb CTENEHHBIX CPEIHUX)?

15. Kak BBIYMCIHTH JUCIEPCHIO (CpeaHEe KBaapaTHYECKOE OTKJIOHCHHE) BBIOOPOYHOMN
COBOKYITHOCTH? B KakoM COOTHOIIEHHWU HAXOIUTCS 00Ilas AWUCIEpPCHsl ¢ TPYNIOBON U
MEXTpyIIoBoi qucnepcusmu? Kakumu cBoiicTBaMu o0agaeT nucnepeus?

16. Yro xapakTepusyet Kod3pPHUINEHT aCHMMETPHUH U KaK OH BBIYHCISACTCS?

17. Kakue MeTOJbl BBIYHCICHUS YHCIOBBIX XapaKTEPUCTUK BHIOOPOYHON COBOKYIMHOCTU BbI
3Haere?

18. Kak ynpocTuth pacder YHCIOBBIX XapakTepucTuk? Kakoe uncio npuHUMaeTcs B Ka4eCTBO
JIO’)KHOTO HYJIS?

19. Ilo xakum popmysam OT YUCIOBBIX XapaKTEPUCTHUK, BBIYMCIEHHBIX B YCIOBHBIX BapHaHTaX
IIPOU3BOJUTCS MEPEXO K UNCIOBBIM XapaKTEPUCTUKAM B [IEPBOHAYAIbHBIX BapHaHTaxX?

20. Kakas onenka HaspiBaercs ToyeyHoW? KakoBbl TpeOoBaHHMS K TOUYEYHOM OIEHKE
HEU3BECTHOTO MapameTpa pachpeneneHusi? Kakasg TouedyHass OI€HKAa Ha3bIBAETCs
COCTOATENBHOM (HecMeIeHHOH, 3P PeKTUBHOIT)?

21. Yro sBisieTcss TOUEYHOH OIIEHKOH TEHEpaJbHOH cpeaHel (TeHepalbHOW JHUCIepCHH,
TEHEPAIBHOIO CPEIHEKBAIPATUUECKOTO OTKJIOHEHHU S )?

22. Kakas orieHKa Ha3bIBaeTCsl MHTepBaNbHOM? Kakoit nHTepBa Ha3bIBaeTCS HA/ICKHOCTHBIM?
Kakass BEpOSTHOCTb Ha3bIBA€TCS OBEPUTEIBHOW, HAlEKHOCTHOU? [laliTe mosicHeHUs Ha
rpaduke HOpMaJIbHOTO 3aKOHA pacpe/IesICHuUS.

23. Tlo xakum QopmysaM HaxXxoJIUTCs HaJEeKHOCTHBIA MHTEpBAJ JJS T'eHepaJIbHOMN cpenHel u
TreHEePaIbHOIO CPETHEKBAIPATHUECKOTO OTKIIOHEHHUS?

IIpoueaypa oueHuBaHUs pacyeTHO-TpaduIecKoi padoThl

PacuetrHo-rpaduueckas pabota - BUJI NMCbMEHHOM pabOThI, HAIIPaBJICHHBII HA TBOPUYECKOE
OCBOCHME KOMIIETEHIIMH, MPONUCAHHBIX B pabodell mporpamme AUCHUILUIMHBL OOydaromemycs
HeoOxoaumMo mpopaborate mMarepuan mo teme PI'P, mcnone3ys 3amvcu neKkmui, MpakTUYeCKuX
3aHSATMM M MCTOYHMKM JuTepaTypsl. [lpenogaBatens Ha3HayaeT BapUaHThl 3a/aHUM.
OOyuaromuiicst pemiaeT 3aJaHHUs CBOEr0 BapuaHTa B JOMAIIHUX YCIOBHSX, pacIlpeneinB
panroHaiIbHO cBoe BpeMs. ['oToBast paboTa nmpepocTaisieTcs Ha IPOBEPKY Mpenoasarento. Eciau
OHa BBINIOJIHEHAa BEpHO, TO MperojaBaTeNb Ha3HA4YaeT Bpems Jisi ee 3alluThl B (opme
coOecenoBanud. Eciau B paboTe MMEIOTCS 3aMeudaHus, TO OHA BO3BpallaeTcs oOydarouemMycs Ha
n0paboTKY, BIOCJIEACTBUN paboOTa 3allUIIACTCs.

[Tpu onenmBanuu PI'P oOparaeTcss BHUMaHue Ha CIEAYIOIINE MOMEHTHI:



cojiepaHue padoThI;

MOCTAHOBKA IEJTH U 33]1aY;

HOPSIOK TIPOBEICHHSI aHAJIN3a TI0 TEME UCCIIEI0OBAHMS,

IMOJIHOTA U MPaBUJIBHOCTH BBIBOJIOB pa6OTLI;

NOPS0K 0POPMIICHHS UCTIOIB30BaHHBIX HCTOYHUKOB HHPOPMALIUU

agrwpdE

Kpurepum ouenkn

OHGHKa «3aumernoy BBICTABJISACTCS, €CIIN:

1. paGora BbINOIHEHA I10 IJIAHY;

. B K&XKJIOM ITyHKTE PUBEICHO MPABIILHOE Pa3BEPHYTOE PEIICHNUE;

. 00beM 1 ohopmIteHUE padOTHI OTBEYAIOT TPEOOBAHUSM;

. paboTa BBITIOJTHEHA aKKYPaTHO, B 33/IaHHOM JIOTUKE, 0€3 BEIYUCIUTEILHBIX OINOO0K;
. YePTEX BBHIIIOJIHEH KPYITHO U B COOTBETCTBHH C TPEOOBAHHUSAMHU K YEPTEkKaM;

B W N

6. 00yJaroIuiiCsi MOJKET OTBETUTH Ha MPEI0KEHHBIE BOIIPOCHI IO JAHHOM padoTe.
Onenka «He 3aumenoy BBICTaBIIACTCS, €CIIA HE BBHITIOJIHEHBI TPEOOBAHUS K OLEHKE «3aumeHoy.

KommnuiekT 3aianuii 1J11 KOHTPOJIbHBIX padoT (ouHasi popma)
Ounas ¢popma 00yueHusn

Tema JlelictBusi HaA MaTpuuamMu. Pemienue cucrem JIMHeHHbIX YPABHEHHI METOA0OM
Kpamepa u I'aycca

Bapuant 1
2 7 2 1
11-10
32 2 4
5

1.171g gaHHOT'O omIpenmesuTessa A= |4
anreOpanyecKue JOMOTHEHUS JJIEMEHTOB a5, d33.

2.J1aub nBe maTpunbl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXKHO).
A=(2-1-38-7-6-342), B=(2-1-23-54121)
3.Pemuts CJIV: a) metoiom Kpamepa; 6) MaTpudaHbIM MeTOJ0M; B) MeTosIoM ["aycca.

8X, +3X, —6x, =4

X +X, —X; =2
4%, + X, —=3X; =5

0 -3 HaiiTH MUHODKI U

Bapuanr 2
2
6
0

1.l JaHHOT'O onpemenuTessa A=/
anredpanveckue TOMOJTHEHHSI 3JIEMEHTOB azy, d14-
2.J1aub! nBe MaTpuiibl A u B. Haiitu: a) AB; 6) BA (eciu 3T0 BO3MOXKHO).
A=(0—-1327-1-322), B=(64-123-1)
3.Pemmute CJIV: a) metommom Kpamepa; 6) MaTpuaHbIM MeTO10M; B) MeTotoM ["aycca.
2% — X, +2%X; =3

-1 3
-9 0
-1 3

N N w O

0 68 mHaiitn MUHOpPBI 1

X, + X, +2%X; =4
4%, + X, +4X;, =3



Tema: JlelicTBHSI ¢ KOMILUIEKCHBIMU 4McjaamMu. H300paxkeHue KOMILIEKCHBIX 4YHCeJ Ha
I10CKOCTH. Pazinynblie (pOpMBbI 3aNIMCH KOMILIEKCHOTO Yuciaa. @opmy.a Jiiaepa. Pemmenne
KBA/IPATHBIX YPABHEHHUI ¢ KOMILJIEKCHBIMH KOPHSIMH.

Bapuanr 1

1.M306pa3suth Ha KOMILIEKCHOI IIIOCKOCTH umcnaZ =9~ 2l 2, =-35+2,1,

2 Jlano: 4 =92 2, =141 Byrapcnuts B anreGpaumdeckoit popme: 4~ 3% -7
+36 +154

3.Bpruucnury I 1T

4.3anucath KOMIUIEKCHOE 4YHuClo Z =3+3i g TPUTOHOMETPUYECKON U TOKA3aTeIbHOU
dbopmax.

5.ano: 4= 2+21; 2, =141 Byupcnuts B TPUTOHOMETPUUYECKON M  IMOKa3aTeIbHOMN

dopmax: (22,) 327

6.Pemmre ypaBHenne 2x°+32=0,
BapuanTt 2

o 1
1.M300pa3uTh Ha KOMILIEKCHOM TIOCKOCTH YHCIIa

ZZ
: - 2,+12,; %
2, =4-i; z,=1+3i . PP g
2.lano: 41 1 L2 * Beruucnuth B anredpandeckoit popme: 1
i219 53
3.Berunciaurs I — 1.
4.3amucats kommuekcHoe uucio Z=1—1 B tpuronomerpuueckoii u mokasaTenbHOI

dbopmax.
5.Jlano: 2 =1-i; 7, =—2+J2i.Bpranciure B TPUTOHOMETPUYECKOM M  IOKAa3aTeIbHON
3

2. 3z,
dopmax: & 2o Vh'l

6.Pemmre ypasHenue x°+64=0

Tema: PackpbiTHE NPOCTEHIINX HeoNpe1eJeHHOCTel

Bapmuanr 1
Haiitu npenen ¢pynkuuu:
tg6x ) ; V14 —x — /x
sin sin 3x '’ ' ' x—7 ’
<2x — 1)4"“ g el ¢
2x+3 T
Bapuanr 2
Haiitu npenen ¢pyHkuuu:
1 lim 5x 2 Va—x—Vx 1-C05C0S 5X
" x50 sinsin 7x’ "o4—x2 1—coscos 3x ’
3x*-2 x%-2x-3 6 ( X+5 )6"‘
"Vx8+3x+4’ " x2-9 '’ 2x—1

Tema: Haxo:xaeHue mMpou3BOAHBIX 32IaHHBIX PA3JIMYHBIMH CIIOCO0AMU
Bapuanr 1

arccos® x

4 1 e log,(3x~7)
N . =2x° —— +=+43Jx y= _10gs\ox=1)
1. Haiiti npou3sBoHbIe (DYHKIHIA: a) Y x* X ; 0) Jx+5;B) clg7x’




v o 2 2 i
2. HaiiT mpoM3BOIHBIE HEABHBIX (GYHKIMIA: a) 2yIny=x; @) Y Cosx=a’sin3x
JX
3. Ilpumenuts norapudmudeckoe nuddepenumposanue k pynkusam: a) Y =X ; 6)
y — (tgsx)arcsin X
=cos” X
4. CocTaBUTh YpaBHEHHUE KacaTEIbHOM, IPOBEIEHHOHN K TpaduKy GyHKIHUN y= B

5%)
touke A\3'16)
BapuanTt 2

2x+1
) o y =
1. Haitti npoussozsbie Gynkmumit: a) ¥ =V3x* +2x-5. ) V2x-1; B)

y =sin® 2x - cos8x®

2. HaiiTy npon3BoHbIe HessBHBIX GyHKImii: a) Y’ +xIny=5; ) y-{gx=sin4x-3y

__ CosX
3. [Ipumenuts morapudpmudeckoe nuddepeHnupoBanne K GyHKIHUIM: a) y=X ; 0)

y=( )"

4. CocraBuTh ypaBHEHHE HOPMAJIH, IPOBEACHHON K KacaTeIbHOMY IrpaduKy pyHKINU

y =2x° +4x—5g Touke A (-1, -7).

Tema OcHoBHbIe MeTOAbl HMHTEIPHPOBAHHUS: HENMOCPeICTBEHHOE, IOJACTAHOBKON M
HHTerPHPOBAHHE N0 YACTIAM.
Bapuanr 1

3 i 2
1.HaiiTu HEONpeIeIEHHBIA HHTErPA: I(4X —3:sin x+6\/§)dx; J b +5fox, [ x-ox,

4

_[0053 X-sin x dx
2. BLIMMCIIUTE ONPENEIEHHBI HHTETPa 72

.7
3.Haiitu cpennee 3nauenne Gpynkmun Y = C0SX ma orpeske {4 ' 2}
4.0npenenauTb CX0AUMOCTh (PacXoJUMOCTh) HECOOCTBEHHOI'O HHTErpaa
+o0 dx
f 0 2x2-2x+1"
5.HaiiTi miomans GUrypsl, OrpaHHdeHHON mHmsMy Y =X~ g Y =3—X.
Bapuanr 2
X-e*—x°
—dx j(3x+4)17 dx . sz -arccosx dx .
xzsir;sin 2x d
x“+1 1
3.OnpeenuTh CXOMMMOCTh (PacX0IUMOCTb) HECOOCTBEHHOTO MHTErpana |1
4

1.Haiitu HeonpeaeneHHbI HHTETpal: I X

o 3

2.Berunciuts OIIPEACIICHHBIN MHTCTPAJl f_3
dx

20x2-9x+1

4. BBIYMCINTS IUIOAL GUIYphl, OTPAHUYEHHON TuHMAME Y2 = 9x; y = 3x

Tema: IndpepennuaibHbie ypaBHEeHUs
Bapuanr 1

1. Peumnts Y1 ¢ pasmelsommMMucs mepeMeHHbivME (X+4)dy —(y—2)dx=0 u moctpouts
UHTETrPAIbHYIO KPUBYIO, TPOXOAAIIYIO Yyepe3 Touky M(0; -1).
2. Haiitu oOmee pemenue Y1 ¢ pa3gensdoOmMMHUCA — [I€PEMEHHBIMU!

e*sin ydx + tgydy = 0; y'v1-x? —cos?y =0.
3. Pemnth otHOpOHBIE J{Y1: % = 3y(ny-Inx), y1)=0; (x+y)y' +x-p=0.



4. Pemmts JIHJY1 y'+ycosx=sin2x, y(0)=0.

5. Pemnts /Y1, tonyckaromuye MOHUKEHUE NOpsIKa:

y(0)=1,

y(0)=3 (1-x2)"—xy=0.

6. Pernts JI{Y2: V' —»' =2y =0, y"+9y =0, y"+4y"+4y=0; y"-6y'+10y=5l-¢"

y"=4C0S2X, HayaJIbHbIE YCIOBH : {

BapuanTt 2

1. Pemute JIY1 ¢ pazgensiommmucs nepeMeHHbIMU (y —1)dy + (X + Z)dx =0 y MIOCTPOUTH
UHTETrPAIIbHYIO KPUBYIO, IPOXOAAIILYO Yyepe3 Touky M(0; -1).
2. Haiitu o6miee pemenue J[Y1 ¢ pa3aensiomyuMucs TEPEeMEHHBIMU

(sin(2x + y)—sin(2x — y))dx :s,iiyy; y-y'=y"+x

3. Pemuth ogHopoansie JVY1: (X - y)y’ -y=0; y(I)=1x+2y=xy"

4. Petuts JIHAV1: 0 +(x+)y=3x"" mpu y(-l)=e.
5. Pemute /[Y1, nonyckaromme NOHUKEHUE OPSIIKA:

vy y(0)=-3,
y" = X +Sin X, HaYaIbHBIEC YCIIOBHUS y ,
y'(0)=0; y'xInx=y
6. Pemuth JIAY2: y'=5y"+6y=0; y+3y'=0; y"+2y"+5y=0,

y"—5y"+—-6y =3cosx+19sin x

Tema: BeposiTHOCTB COOBITHA

Bapuant 1

1.CkonbKO pa3iaryuHbIX KOMIUIEKCHBIX 00€10B MOXKHO COCTaBUTh, €CJIM B MEHIO UMeeTcs 3
NEePBBIX U 4 BTOPBIX 0110127

2.JIBoe CTyICHTOB CIAIOT 3K3aMeHbI. CKOJBKUMH CITIOCOOAMH MOTYT OBITh IIOCTABJICHBI UM
OTMETKH, €CJIM U3BECTHO, YTO HUKTO U3 HUX HE MOIYUYnJ HEYAOBIECTBOPUTEIHLHOM OLEHKU?

3.Ha 5 coTpyaHHMKOB BBIAETSIOT 3 IyTeBKH B JoMa OTAbIxa. CKOJBKAMH CIIOCOOAMH
MOYKHO UX PacHpeeNuTh, €CIIU: a) BCE MMyTEBKHU pa3IMyHbl; 0) BCe MyTEBKHU OJIMHAKOBHIE.

4.BeposITHOCTh TOMNaJaHMsl B MMILIEHb KaXAbIM U3 TpeX CTpeiakoB paBHa 0,4. mepBbli
CTPEJIOK JIeNaeT OJIUH BBICTpEIN, BTOPOM — NBa, TpeTuil — Tpu. KomaHzna moiaydyuT mpus, eciu
nomaJieT XOTs Obl OAMH U3 cTpesKoB. HaillTh BeposTHOCTD MOTyyeHUs pr3a KOMaHIOM.

5.YcTpoiicTBO COCTOUT U3 8 HE3aBUCUMO pabOTAIOIIUX 2JIEMEHTOB. BeposTHOCTH 0TKa30B
Ka)KJ0r0 U3 3JIEMEHTOB 3a Bpemsi T oanHakoBbl U paBHbl 0,2. /1711 0TKa3a ycTpoiicTBa JOCTATOYHO,
4T0OBI OTKa3aJIM XOTs Obl 3 snemenTa u3 8. HaliTu BepoATHOCTh OTKa3a.

6.BeposiTHOCTE HeTOYHOU cOopku mpubopa paBHa 0,2. HaliTh BepoOSITHOCTH TOTO, YTO
cpenu 500 mpubopos okaxercs 400 TOYHBIX.

Bapuanr 2

1.CxonpKo pazauyuHBIX OYKBOCOYETAaHMH M3 3-X Pa3NUYHBIX OYKB MOXHO COCTaBHUTH M3
Oyks cioBa «KKYBOMETP».

2.1meetcs 5 ObIYKOB KpacHOM MOPOIbL, 4 — necTpoi u 7 — uepHoit. Haynaay 6epyT ogHOTO
Obruka. CKOIBKO CYIIECTBYET CITIOCOOOB BEIOOpA OBIYKA HE YEPHOU MOPOIHI?

3.B 0Oacceiine conepxurca § nemeit u 12 xapros. KakoBa BeposSTHOCTb TOT0, YTO U3 4
HayJlady BbUIOBJICHHBIX PBIO BCE OKaXyTCs KapraMu?

4.3 6yks cnoBa «bBAPABAH» BriOupator 1Be OykBbl. KakoBa BepoSTHOCTH TOTO, YTO
BbIOpaHb! OYKBBI «b» 1 «A»?

5.BepositHOCTh monaianus B 1eib paBHa 0,9. HaiiTu BeposTHOCTH MONaiaHus B LIETTb XOTS
OBl OJTHOTO U3 YEThIPEX BHICTPEIIOB.



6.Ha aBTo0aze 12 aBromaruH. BeposTHOCTh BBIX0/1a HA TUHUIO KaXK10M 13 HUX paBHa (,8.
Haiitu BeposiTHOCTh HOpMaJIbHOW pabOTHl aBTO0a3bl B ONMIKAWIIMK JEHb, €CIU Ui 3TOTO
HEoOXO0AMMO UMETh Ha JINHUU HE MEeHee § aBTOMAIIUH.

Tema: CiyuaiiHble BeJTHUYMHBI

Bapuanr 1

1.TlocTpouTs 3aKOH pacnpeaeneHus 1js 1.C.B. X — BO3MOKHasl OlleHKa o0yJaroluiicsia Ha
sKk3aMeHe (YCIIOBHO CUMUTATh BEPOSTHOCTH MOJIYYCHHS KaXKIOM OLIEHKH OJMHAKOBOW) M HAWTH
MaTeMaTU4YeCcKoe OXKUAaHue 3TOi ¢.B. bylneM cunrtarh, 4TO Ha 9K3aMEHE MOYKHO IOJIYYUTh OJHY
n3 o1eHoK 2,3,4,5.

2.JlaHo: MaTeMaTHYECKOE OKUTaHUE & = 15, CcpeaHee KBaJpaTuyeCcKoe OTKIIOHEHUEe & = 2
HOPMAaJIbHO PacIpeieieHHoM ¢. B. X.
TpeOyercs HaliTH:

a) BEpOATHOCTb TOTO, UTO C. B. X IPUMET 3HAUCHUE, TPUHA]JICKAIIEE TPOMEKYTKY (%19)

6) BCPOATHOCTL TOI'O, YTO a0COII0THAS BEJIMYMHA OTKJIOHEHHS «X-a» OKaXKETCS MEHBIIIE

3. H.c.B. X pacnpeaciicHa IO II0Ka3aTCJIbHOMY 3aKOHY, 3aJaHHOMY IINIOTHOCTBIO
i h x=0
)=

|5e MX), DiX), n|;.1'}.6) P(d< X <6)

pacnpezeneHus BEposITHOCTEN =0 Hajiru: a)
BapuanTt 2
1. He3zaBucumble ciayyaiinble BeMunHbl X U Y 3a/laHbl CBOUMU 3aKOHAMH paclpeesieHus
BEPOSITHOCTEM:

1 2 2,5 4

X Y

0,2 0,8 0,3 0,7

P P

Haiitn MatemaTnyeckoe OKuIaHUE CIIy4YalHOW BETUYUHBI XY,
2. Jlano: matematuyeckoe oxkunanue o = 10; cpeaHee KBajpaTUIECKOE OTKJIOHEHHE G = 4
HOPMAaJIbHO PacIpeneeHHoM ¢. B. X.
Tpebyercs HaliTH:
a) BEpOSITHOCTH TOTO, UTO €. B. X MPUMET 3HAUYCHUE, TIPUHAIekKaIIee TPoMexyTKy (3; 7);
0) BEpOSITHOCTh TOTO, YTO a0COTFOTHASI BETMYMHA OTKJIOHCHHS «X-2» OKaXETCsI MEHBIIIE 2

3.HcB. X pacrpeaciicHa paBHOMCPHO, € INIOTHOCTb PACIIPCACIICHUA BU A
[0 x=0
1

j'[_r:]— E b x<h
1]

x=6 MiX) DY), o(X). ) P2<Xx <4

BoruncnuTs: a)
IIpoueaypa oueHMBaHUSA KOHTPOJIbLHOI PadoThI

OOyuaronyecs: BBIMIOJHAIOT KOHTPOJIbHBIE PabOThl CAMOCTOSITENILHO ayIUTOPHO IMOCTe
M3YYEHHUsI OIPEEIEHHOM TeMbl. B cocTaB KOHTPOJIbHOM pabOThI BXOAST HE TOJIBKO CTaHIapTHBIE
3aJaud, HO ¥ KOMOWHHUpPOBAaHHbIE 3a7aydl WIM 33Ja4d C MPAKTUYECKHM COJAEp)KaHUEM.
KonTponbhas pabota coctaBiena no Bapuantam. [1pu olieHke ypoBHS BBIIOIHEHHS] KOHTPOJIBHOMN
paboThbl, B COOTBETCTBUU C IMOCTABJICHHBIMHU LEJISIMHU U 33/Ja4aMy JUIsl JAHHOTO BUAA y4ueOHOU
JIeTEIbHOCTH YCTAHOBIIEHBI CIIEYOIIUE KPUTEPHHU:



— YMEHHE CaMOCTOSITEIbHO MpOaHAIU3UPOBATh YCJIOBHE KaXJAOW 3aqaud U BbIOpaTh
MPaBUJILHBIN METO]T PEILICHHUS;

— yMEHHeE MPaBUIbHO U JIOTHYHO IPOBECTH PELICHHE 3a/1a4;

— clleJIaTh TOYHBIE PACUEThl U MOJYyUYUTh BEPHBIN OTBET.

[Ipu onienke onpenensercs NocaeA0BaTeIbHOCTh U JOTHYHOCTD MPUBEACHHBIX PACYETOB B
3aade, KayecTBO pPEIICHUs, NMOJY4YCHHE INPaBHIBHOTO OTBETA, YHCIO M XapaKTep OIIHUOOK
(CylIeCTBEHHBIE UITU HECYIIIECTBEHHBIE).

[To pesyabTaraM BBIIOJHEHHS KOHTPOJBHBIX pPA0OT OO0ydYaromemycsi BBICTaBISETCS
OIICHKA.

Kpurepun oueHKu KOHTPOJbLHOMH PadoThl

BricTaBnsercs OLICHKaA:

- «IATHY», eclii OOyyaroIIMiCs IOKa3ajl yYMEHHE CAMOCTOSTEIbHO IPOaHAIU3UPOBATh
YCIIOBHE KaXKIOH 3a]1a41 U BBIOpATh PABUIBHBIN METOJT pEILICHHS; BCE 3a]a4 PEIICHBI BEPHO 0e3
JIOTMYECKUX U apU(PMETHYECKUX OIINOOK;

- «YETBIPE», eCiIM O0YUArOIIUICS MOKa3aJl YMEHHE TPABUIBHO U JIOTHYHO HMCIIOJIb30BaTh
(GbOpMyJIBI U METOBI PEIICHUS, HO JIOMYCTUJI HE O0Jiee ABYX OMUOO0K.

- «TpW», eciu  oOydwaroluiicss  MoKa3an  ciaboe  yMEHHE  CaMOCTOSATENBHO
[IPOAHAIU3UPOBATh YCIOBHE KaXJ0M 3aJauyd U BbIOpaTh MNPaBUIbHBIA METOJ PEIICHUS,
HENpaBUWIBHO BbIOpaJl OJJHY W J1B€ (OPMYJIbI, TOMYCTUI BHIYUCIUTEIbHbIE OLIMOKH;

- «IBay, €ClIi 00ydJaroluiicsa pemuni npaBuibHo MeHee 50% 3aganuii;

- «OIIMHY, €CTIM 00YYaIOUINIACS HE MPUCTYTIAN K PEIICHHUIO 3aIaHHA.

3aounas ¢popma 00yueHusn
IIpumepHBINH KOMIUIEKT 3aIaHUH AJ151 KOHTPOJIbHOI padoTsl (1 cemecTp)

3apanme Ne 1. Haiitu matpunty D=3C-AB, rae

2.0 -3 3 1 0 2 0 -1
A=|5 1 -1| B=|-1 4 -2| C=[-1 2 -2
1. (31 -3 -1 2 -3 3 0 -2

3aganue 2. /lanbl koopauHath! BepiiuH nupamuasl ABCD. TpeOyercs:

1). 3anucars Bektoper AB, AC,AD g cucreme opT 1 HaiiTi MOyJIH 3THX BEKTOPOB; 2). Haiitu yron

ME¥K]ly BEKTOPAMH AB, E; 3). Haiitu mnomazns rpanu ABC; 4). Haiitu o6bem nupamuast ABCD.
2 A(2,-3,1); B(6;1,-1); C(4:8,-9) D(2, -1, 2).
3aganme Ne 3. Pemuth cucteMy JMHEHHBIX YpaBHEHMH TpeMs CIIOCOOaMHU: a) METOJOM
["aycca; 6) meToom oOpaTHO# MaTpullbl; B) 1o ¢popmyrnam Kpamepa.
X, —5X%, =31
4x, +11x,=-43,
3 (2%, +3X, +4x, =—20.
3aganue Ne 4. Jlansl Bepiinnbl TpeyroiabHuka ABC. Haittu: 1) anuny ctopons! AB; 2)
ypaBHeHust ctopoH AB 1 BC u ux yrinoble koadduimenTst; 3) yroia B B paqnanax ¢ TOYHOCTBIO
0 NBYX 3HakoB; 4) ypaBHeHue BbIcOTHI CD u ee mmmHy; 5) ypaBHeHue Meauansl AE u
KoopauHatel Toukn K mepecedenuss stoil menmanbl ¢ BbicoToM CD; 6) ypaBHeHHME NpsSMOH,

npoxojdiei uepe3 Touky K mapannensHo cropone AB.
A(-5;0), B(7;9), C(5;-5);



3aganme Ne 5. YCTaHOBUTH, KAaKW€ JIMHUM OIPEACISAIOTCS JAHHBIMU YPaBHEHUSMHU.
N300pa3uTh 3TH TUHUYU HA YEPTEKE, OXaPAKTEPU30BAB KPUBHIE.
4x2+3y2—-8x+12y—-32=0
3apanue Ne 6. Haiitu yka3zaHHbIE TIPEJIETIbI.
-1
2 gy . (2n-3Y
|m3X2 5x—-2 - 212 —3n+1 ”m\/m_\/m lim arcthX Ilm( j
a) x»2 2X"=X—6 6)"=3n’+n+4 B) =0 3x r) =0 4x " 2n+5
3amanume Ne 7. HailTu mnpou3BOJHBIE IMEPBOrO TMOPSAKA, TOJB3YSICH (GopMyIamMu
Qg epeHIpoBaHus.

y=3x5—%+(‘/;

IIpuMepHBIH KOMIUIEKT 3aJaHUM VIS KOHTPOJILHOM padoThl Ne 2 (2 cemecTp)

3aganue Ne 1. Haiitu ykazaHHbIE HEOIIPEIETICHHBIE HHTETPAJIbI:
2+3/x - 2x In?(5x+7) x*dx
I—dx J'e3x—8dx j—dx I 6

1. a) Jx 6) B Y 5X+7 1) 7 1+x
3aganue Ne2. BeruncianuTs miomazis, OrpaHUdeHHYIO 3alaHHBIMHU T1apa0doIaMi.

1. 1.
=—X"—X+1 y=——X"+3x+6;
Y 2 Y 2

3apanme Ne 3. Haiitu: a) wyacTHOe pelleHWE JMHEHHOTO  OJHOPOJHOIO
muhepeHIMATLHOTO  YPAaBHCHHSI BTOPOTO TOPSIKA C TIOCTOSIHHBIMH KO3 (UIIMEHTaMH,

!
[— [— ’_
YIOBJIETBOPSAIONIEE 3aJaHHBIM HadanbHbM yermomsm; X - %00 Y = Yo Y = VYo : 6) obmee
pelleHre JMHERHOIO HEOAHOPOAHOro JU((PEPEHIINATEHOIO YPAaBHEHH BTOPOrO IMOPSAIKA C

MOCTOSTHHBIMU KO3 (PULIUEHTaMH,
a). y'+3y'+2y=0, y(0)=1 y'(0)=1 6). y" =5y =4x+3
3aganue Ne 4. Haiitu oOmee n uyacTHoe peuieHue AUQPQEpeHnanbHOro ypaBHEHUS,

YIOBJIETBOPSIONIEE HadambHbIM ycmosusam Y — Yo TIPH X=X,

. r) 1
y+3¢y=xer, yo=0 Y =@yhe y(Z)_E

IIpuMepHBIH KOMILIEKT 3aJaHUI 1JIs1 KOHTPOJIbHOM padoTsl Ne 3 (3 cemecTp)

3apanus Ne 1. B notepen u3 50 6unetoB § BEIMIphIIHBEIX. KakoBa BEpOSATHOCTh TOTO, UTO
Cpeau MATH HayTaJ BEIOpaHHBIX OMIJIETOB /IBa OKAaXXyTCS BHIUTPBHIIIHBIMU?

Baganma Ne 2. Jlng curHamuzanuu o0 aBapuM YCTAHOBJIEHBI TPH HE3aBHCHUMO
paboTaromux yctpoiictBa. BepoaTHOCTh TOro, 4TO MpU aBapuu cpaboTaeT MepBoe yCTPOICTBO,
pasHa 0,9, BTopoe — 0,95, Tpethe — 0,85. HaliTu BEposITHOCT TOTO, YTO IIPU aBapUU CpabOTaET: a)
TOJIBKO J[Ba YCTpOHCTBA 0) XOTS OBl OJTHO.

3aganusa Ne 3. BoInoiaHuTh nepBUUHYIO 00pabOTKY pe3ysbTaToOB HAOMIOACHUS METOJIOM
MaTeMaTU4ecKoil craTucTuku. J{is sroro:

1). CrpynnupoBath JaHHbIE B BAPHALIMOHHBIE PSI/IbI U IPEACTABUTH B BUAE IMIMPHUUECKOU
GYHKIUHM pacipeeeHus.



2). I'paduueckn wu300pa3uTh BApHUAINMOHHBIE PAIBI U AMIUPUYCCKYIO (YHKIIHIO
pacmpeeneHusl.

3). BeIuncinuth OCHOBHBIE YUCIIOBBIE XapaKTEPUCTUKU BEIOOPOYHON COBOKYITHOCTH.

4). [IpencraBuTh COMEPKATEIBHYIO HHTEPIIPETAIUIO PE3YIHTATOB HAOTIOACHHIA.

Jlan TopeMOHTHBIH pecypc KopoOku niepenad Tpakropa JT-34 B moTouacax.

45 361 | 390 | 372 | 62 73 255 | 116 | 144 | 39 115 | 144
99 84 301 | 273 | 301 | 123 | 177 | 120 | 139 | 320 | 236 | 241
291 | 325 | 274 | 153 | 155 | 162 | 333 | 241 | 211 | 217 | 265 | 304
164 | 199 | 175 | 336 | 231 | 215 | 320 | 274 | 214 | 287 | 178 | 177
321 | 225 | 217 | 241 | 257 | 333 | 277 | 183 | 221 | 163 | 244 | 217
221 | 288 | 318 | 266 | 191 | 232 | 174 | 245 | 241 | 219 | 211 | 291
293 | 157 | 235 | 158 | 250 | 233 | 220 | 215 | 267 | 321 | 273 | 161
167 | 249 | 223 | 221 | 211 | 277 | 341 | 435 | 299 | 317 | 211 | 263
184 | 218 | 335 | 421

Zapanuss Ne 4. Jlana tabnuma pacnpeaenenus 100 pepeBorepepadaThIBArOIINX
NPEANPUITHI TIO TIPOU3BOICTBEHHBIM cpeficTBaM X (ThIC. JIEH. €]1.) U 10 CYyTOYHOM BbIpaboTKe Y
(t). M3BectHO, uTO Mexay X W Y CyLIECTBYET JHHEHHAss KOPPEISIUOHHAs 3aBHUCHUMOCTD.
Tpebyercs:

1) BeIuucauTh BBIOOPOUYHBIC CPEAHNE KAXKI0H KOMITOHEHTBI.

2) BBIUUCITUTD AUCTIEPCUN KAXKI0H KOMITOHEHTBHI.

3) O1eHUTh TECHOTY CBSI3U, BEIUMCIUB KOI(PPUIIMEHT TMHEWHON K KOPPENALIUU.

4) HaiiTu ypaBHeHus JIMHEHHBIX perpeccuil Y mo X u Xmo Y.

5) lloctpoenue nunuii perpeccun X o Y u Y mo X

Y
X 221365 |64|78]92] 106 |12
200 5 3 4
360 7 8
520 9| 10| 14
680 8 7 6
840 2 3 2
1000 6 6

IIpoueaypa oueHMBaHUSA KOHTPOJIbLHOM PadoThI

KonTtponbHast pabora - BHMJI NUCbMEHHOW pabOThHI, HAaINpaBICHHbII HAa OCBOEHHE
KOMIIETEHIIUH, MPONHUCaHHbIX B pabouell mporpaMMme IucHuIUIMHEbBl MaTtematuka. OOy4daromuecs
BBITOJHSIOT KOHTPOJIbHYIO pab0OTy B COOTBETCTBUU C yU€OHBIM IUIAHOM B CPOKH, YCTAHOBJICHHbBIE
NJO.

[Tpu oneHMBaHMM KOHTPOJIBHOM pabOThl 0OpaliaeTcss BHUMaHUE Ha CIeIyIOIIIe MOMEHTHI:

1. conepxanue paboThI;

2. 00veM u opopmIIeHHE pabOTHI;

3. TOJIHOTA M MPABWIILHOCTh PEIICHUS 3aIaHMH.

Ecan pa60Ta BBITTIOJTHCEHA C HAPYIICHHUEM BCEX BBIIICIICPECUYNCIICHHBIX YCJ'IOBI/II\/'I HJIN HE ITIOJTHOCTBIO,
TO OHA BO3BpalaeTcsi odydaromemycs ajs 1opadboTku. McnpasienHas paboTa MpeaocTaBiIsioTCs
Ha MPOBEPKY BMECTE C HE 3aUTEHHOW pabOTOMH.

Kpurtepun onieHKM KOHTPOJIbLHOMH padoThI



3a paboTy BBICTABIISIETCS OIICHKA «3aUTEHOY» WU «HE 3aUTCHOY.
OrneHka «3aumeno» BBICTABISETCA B CIIydae, eCllu:

1. paGoTa BbIIIOJIHEHA 110 TUIAHY,

2. B K@XJIOM 33JJaHUU IPUBEACHO MPABHIBHOE PAa3BEPHYTOE PEIICHUE,

3. 06beM 1 oopmIIeHHE pabOTHl OTBEYAIOT TPEOOBAHMSIM,

4. paboTa BBINIOJIHEHA aKKYPATHO, B 33/IaHHOM JIOTUKE, 0€3 BEIYUCIUTEILHBIX OIHUOOK,

5. 00y4YaroIuiicsi MOKET OTBETHTH Ha MPEIOKEHHBIC BOITPOCHI TI0 JJAHHOM padoTe.
[Tpy HEBBIIOTHEHNH TIEPEUNCIICHHBIX TPEOOBAHUH BBHICTABIISIECTCS OIICHKA «HE 3AUMEHO.



