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1. [lepeyeHb MIAHMPYEMBIX Pe3yabTATOB 00YUYeHHsI MO IUCHUIIIUHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaAMH 0CBOEHHsI 00pa30BaTe/IbHOI NPOrpaMMBbl.

B pesymprate ocBoenus OIIOIl crnenmanurtera OOydYarOMMIACS JIOJDKEH OBJAJICTh
CIIEIYIOIIMMHU pe3yabTaTaMu 00yUYeHHs 110 AUCHUTUINHE:

Kon Pesynbratel ocBoenust OITOIT [Inannpyembie pe3ysbTaThl OCBOCHUS
KOMITETCHIINH (conepkanre KOMIETEHIUMN) T CHUTUTUHBI

OK-3 BJIaJICHHE MAaTEMATUYECKOU U 3HaTb: OCHOBHBIE 3aKOHBI M  METOJIbl
€CTECTBEHHOHAYYHOU KYJIbTYpOH | MaTeMaTH4eCKOro aHaamn3a, TEOPUH
KaK 4acThIO MPO(EeCcCHOHATBLHON | BEpOSITHOCTEH u MaTeMaTU4YeCKOn
U O0IIeUYEeIOBEYECKOM KYIbTYPhl | CTATUCTHKHU.

Ymers: [IPUMEHSATH METO/bI
MaTeMaTU4eCcKoro aHaamn3a, TEOPUH
BEPOSATHOCTEH u MaTeMaTU4YeCKOM
CTaTUCTUKU npu perieHuu
npoeccroHaNbHBIX 331ad.

Baapgers: OCHOBHBIMHUMETOAAMU
MaTeMaTU4eCcKOro aHanu3a, TEOPHUHU
BEPOSITHOCTEN u MaTE€MaTU4YECKON
CTaTUCTUKU npu pelIeHun
poeCCHOHATBHBIX 3a/ad.

[1K-1 CIIOCOOHOCTH TEHEPHUPOBATH 3Harth: MaTeMaTUYeCKHe OCHOBBI,
HOBBIC HJICH, BBISBIIATH TIO3BOJISIOIINE TEHEPUPOBATH HOBBIC UJICH.
po0JIeMbl, CBSI3aHHBIE C YMeTb:  TPUMEHATH  MaTeMaTHYCCKHE
peanuzanuei 3HaHUSL  JUISL  BBISIBJICHUS  MPOOJIeM,
npodeccuoHanbHbIX (QYHKIIHH, CBSI3aHHBIX c peanuzanuen
bopMynupoBaTh 3a/1a4M U npodeccnoHabHBIX (QYHKIUI.

HaMc4aThb IYTH UCCICTOBAHMA Baagerb: MareMaTMUYECKMMH METOAAMM,
MO3BOJIIIOIIMME ()OPMYITUPOBATH 3a7a4l U
HaMeyaTh NyTH UCCIEIOBaHUS.

[1K-2 CIIOCOOHOCTH ¥ TOTOBHOCTh K 3HaTh: MaTeMaTU4YeCcKHe OCHOBBI,
CaMOCTOSITEIbHOMY OOYYEHHUIO B | TIO3BOJISIFOIIME CAMOCTOSITEILHO 00y4YaThCs
HOBBIX YCIIOBHSIX B HOBBIX YCIOBHUSIX IPOU3BOICTBEHHOMN
MIPOU3BOJICTBEHHOMN NeSTETLHOCTH.

JIEeATETbHOCTH C YMEHUEM Ymerb:  OpUMEHATH ~ MaTeMaTUYECKHe
YCTaHOBJIEHUS IIPUOPUTETOB I | 3HAHUSI I CAMOCTOSITEIBHOTO O0y4YeHHUs B
JIOCTHKCHHUS 1I€JIU B Pa3yMHOE HOBBIX  YCJOBHUSIX  IPOM3BOICTBEHHOMN
BpeMsi NESTEITLHOCTH.
Baanerb: MareMaTMueCKUMHU METOJAMHU,
TTO3BOJISTIOIIIMHU CaMOCTOSITEIIbHO
oOy4arbcs B HOBBIX YCIIOBUSIX
MIPOM3BOJICTBEHHOM JESATEIHHOCTH
ITK-30 CIIOCOOHOCTh Y4acTBOBATH B 3HaTh: MaTeMaTUYeCcKHe OCHOBBI,
byHIaMEHTAIBHBIX U MO3BOJIAIOIIME TMPUHUMATh  ydacTue B
MPUKJIAHBIX UCCIIEIOBAHUSIX B (hyHIIaMeHTaIbHBIX u MPUKJIATHBIX
00J1aCTH CyJI0BOTO WCCIEAOBAaHUSIX B  00JaCTH  CYJTOBOTO
AIIEKTPOOOOPYTOBAHUS B CPEJICTB | AIEKTPOOOOPYIOBaAHUS u CpElICTB
ABTOMATHUKH ABTOMATHKH.
Ymerb:  OpUMEHATH ~ MaTeMaTUYECKUe

3HAHUS IS ydacTHsl B (yHIaMEHTAIbHBIX U
MPUKJIAHBIX HCCIENOBAaHUSX B oOjacTu
CYJIOBOTO JIEKTPOOOOPYIOBAaHUS U CPEICTB
ABTOMATHUKH.




Kon Pesynbratel ocBoenust OITOIT [Inanupyembie pe3yabTaThl OCBOCHUS
KOMIIETCHIIUU (coneprkaHre KOMIETEHIUMN) JUCLIUIUINHBI

BJIa[[eTb: MaTeéMaTH4C€CKUMH MCTOAaMU,
MO3BOJIAIOINMMHU  MIPUHHUMATL y4aCTUC B

(hyHIIaMeHTaJIbHBIX u MIPUKIIATHBIX
WCCIICIOBAaHUSAX B 00JacTH  CYJOBOTO
ANEKTPOOOOPYI0BaAHUS u CpEICTB
ABTOMATHUKH.

[1K-31 CIIOCOOHOCTH CO3/1aBaTh 3HaTh: MaTeMaTH4eCKHe METO/IBI
TEOPETHUUYECKUE MOJIETH, MOJICIMPOBAHUS, HUHTEPIOJIALIIT u
MO3BOJISIONINE TPOrHO3UPOBATD anmnpoKCHMAaIlUH.

CBOICTBa 0OBEKTOB YMmerb:  OpUMEHATH  MaTeMaTHYECKHE

npodeccuoHanbHOM 3HaHUS JUISI  CO3JaHHUsl TEOPETUYECKUX

JeSTeTbHOCTH MOJIeJIel, TO3BOJISIONIUX TPOTHO3UPOBATH
CBOMCTBa O00BEKTOB MpodhecCHOHaTbLHOU
JIESTEITLHOCTH.

Baagerp: MaTeMaTW4ecKUMH METOAAMH,
MO3BOJIAIONIMMH CO3/IaBaTh TEOPETHUUECKHE
MOJEJH, IO3BOJISIONINE MPOTHO3UPOBATH
CBOMCTBa O00BEKTOB MPOEeCcCHOHATBHOU

JeATeIILHOCTH
[1K-34 CIIOCOOHOCTH aHAJIM3UPOBATh 3HaTh: MaTeMaTHU4eCKue OCHOBBI,
pE3yJIbTaThl UCCIIEIOBAHUM, MO3BOJISIONINE AHAIM3UPOBATH PE3YJIbTATHI
pa3pabarbIBaTh MPEUIOKEHUS 110 | MCCIIeIOBaHUH, pa3pabaTbIBaTh

UX BHEJPEHHIO NpeITI0KEHHs 110 UX BHEJPSHHUIO.
YMmerhb: MNPUMCHATH MAaTEMATHUYCCKUEC
3HaHUS I aHanIM3a pe3yabTaToB

HCCIe0OBaHUM, pa3pabOTKU MPeJIOKEHUS
110 WX BHEJIPEHHUIO.

Baanerb: MaTeMaTHUYeCKUMH METOAAMH,
MO3BOJISIOIINMU aHaJIM3UPOBATh
pe3yibTaThl UCCIIEOBaHUM, pa3pabaThiBaTh
MIPEIJIOKEHUS IO UX BHEPEHUIO

2. MecTO TUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuuminHa «MaTteMaTHKa» OTHOCUTCS K 0a30Boi yacTu nukia C2.MaTeMaTH4eCKHil U
ecrectBeHHOHay4yHbId 1k OIIOIT mo cnenmaneHocTH 26.05.07 «OKCIutyaTanus CyJI0BOIO
AIIEKTPOOOOPYTIOBAHUS U CPEICTB ABTOMATHKI.

Juctunnuaa uzydaercs Ha 1 kypce (B 1 1 2 cemecTtpax) u Ha 2 Kypce (B 3 cemectpe).

TpeGoBanus K «<BXOAHBIM» 3HAHUSIM, YMEHHUSIM U TOTOBHOCTSIM 00y4YaKOIIUXCS

JIist  yCHemrHoro OCBOEHHWS JUCIHUIUIMHBI «MaremaTtuka» OO0ydJaromifecss JIOJKHBI
o0nasaTte 3HAHUSAMH, YMEHHSIMH M TOTOBHOCTSAMH B O0BEeMe cpeaHero (IMOJIHOTO) OOIIero
o0OpazoBaHwUs.

B3aumocBs3b AMCHMILVIMHBI C APYTHMH IMCUUILUINHAMHA

Teopernueckne 3HAHUS W MPAKTHYECKHUE HABBIKH, MOJyYEHHBIE OOYYArOIIUMHUCS TPHU
W3YYCHUU JIUCHUIUIMHBI, JIOJDKHBI OBITh  WCIONB30BaHBI TIPU  HM3YYEHUU JUCIUILTUH
«nddepennmanpapie ypaBHEHUS B MeXaHUKey, « TeopeTrndeckas MexaHukay, «COnmpoTUBIICHHE
MaTepHaoBy, «'mapoMexaHuka, «TeopeTuueckue OCHOBBI ANEKTPOTEXHUKH,
«TemmoTexHnKa», a Tak)Ke MPHU BBHITIOJIHEHUH HAYYHBIX CTYJIEHYECKHX PadoT.




3. O0beM JUCHUIIMHBI B 3a4€THBIX ¢IMHULAX U BUIbI Y4eOHBIX 3aHATHI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI cocTaBisieT 11 3.e., 396 yac. (ouHas ¢hopma)

Bunx yuebnol paboThl Bcero N3 Hux B cemectpe

9acoB 1 5 3

OO6m1ast TpyA0€MKOCTh TUCIUILIUHBI 396 144 144 108

KonTakTHasi pa6oTa 00y4armmxcsi ¢ 200 64 72 64

NnpenojaBaTejeM, BCETO

B tom unciie:

Jlexiun 100 32 36 32

[TpakTuaeckue 3anastust (I13) 100 32 36 32

CamocrosiTejibHasi padoTa, BCEro 106 62 36 8

B ToM uucne:

PacueTHo-rpaduueckue paboTsl 38 10 20 8

IIpomexyToOUHASI ATTECTAMSA 90 18 36 36

9K3aMEH | 9K3aMEH | K3aMeH

OO61mas TpyA0eMKOCTh IUCHUIUINHBI cocTaBisier 11 3.e., 396 vac. (3aouHas ¢popma)

Bun yae6HO# paboThI Bcero W3 Hux Ha Kypce

4acoB 1 >

OO011ast TPYAOEMKOCTh AUCLUIIUHBI 396 108 144 144

KonTakTHas padora odyuaommuxcsi ¢ 26 8 10 8

NpenojaBarTejieM, BCEro

B Tom uncie:

Jlexuym 12 4 4 4

[TpakTHUeckue 3aHsTHS 14 4 6 4

CamocrosiTesibHas paboTa, BCEro 343 91 125 127

B Tom unce:

PacuerHo-Tpaduueckue padboTh 60 20 20 20

IIpomexyTouHast aTTEeCTALMA 27 9 9 9

9K3aMeH | 9K3aMEH | HK3aMeH

4. Coaep:xxaHue IMCUMILUIMHBI, CTPYKTYPMPOBaHHOe N0 Temam (pa3aenam) ¢
YKa3aHHEeM OTBeJICHHOI0 Ha HHMX KOJMYECTBA aKaJeMHYECKHX 4YacOB M BHIOB Y4eOHBIX
3aHATHH

4.1. Conep:xanue pa3iesoB (TeM) THCHHUILIMHBI

TpynoemkocTsb
No HammenoBanmne B 4acax 1o
i paznena CogepxaHue pa3aena JUCIHUILTAHBI bopmam
JUCIUTIIAHBI 00y4YeHHUS
O4YHas 3a04YHas
| cemecTp 32 4
1 | JIunerinas Martpuiisl, 1eHCTBHSI HaJT MATPUTIAMH. 10 2

anre0pa u
aHaJTMTHYEeCKast
reoMeTpust

Omnpenenureny, ux csoicrsa. [Ipasuino Kpamepa
pellIeHus: CUCTEM JTMHEHHBIX ypaBHeHUH. OOpaTHas
Marpuia. Pemenne cucTeM JMHEWHBIX YpaBHEHUI
MeTo10M 00paTHOI MaTpulel. Meron ['aycca.
[TonsiTue BekTopa. JInHelHbIe onepanuu Hajl
BEKTOpaMH. JInHelHas1 3aBUCUMOCTb BEKTOPOB.
ba3zuc. JIuneitHas 3aBUCUMOCTb BEKTOPOB. Y CJIOBUE
KOJUIMHEAPHOCTH BEKTOPOB. CKaISIpHOE, BEKTOPHOE

N CMCIIAHHOC IIPOU3BEACHN S BEKTOPOB, UX CBOMCTBA.




n/a

HaunmenoBanue
pazzaena
MUACIUILIUHEI

Conep;xaHI/Ie pas3acita AMCHUITIIINHBL

TpynoemMkocTb
B Yacax Io
dhopmam
00y4YeHHS

OYHas 3a04yHasn

VYcnoBue OpTOroHaNbHOCTH U KOMILIAHAPHOCTH
BEKTOPOB.

YpaBHeHue NpSIMOil HA TJIOCKOCTU. Y paBHEHUS
IUIOCKOCTH B npocTpaHcTe. [Ipsmas iuHus B
MIPOCTPAHCTBE. Y paBHEHUE MTPSIMOM Ha IJIOCKOCTH.
YpaBHEHMS IIIOCKOCTH B TpocTpaHcTse. [psamas
JMHUSA B IpOoCcTpaHcTBe. KpuBbie BTOPOTo nopsijika.
IIpuBeneHne KpUBOM BTOPOro MOpsIAKA K
KaHOHMUYeCKoMY Buay. [loBepxHOCTH BTOPOTO
nopsika: chepa, SJUTUIICOn]T, MapadoIOna, KOHYC.
[{unuHapryeckre NOBEpXHOCTH.

Huddepenunan
bHOC
HCYHCIICHUE

@Oynxrus. [Ipenen GyHKIUNA. OAHOCTOPOHHHE
npenensl. [Ipeaens! GpyHKIMN B 06CKOHEYHOCTH.
Teopemsr o npenenax GyHkuuu. beckoHeuHo
Oonbinas u 6eckoneyHo manas GyHKuu. OCHOBHBIE
TeopeMsl o penaenax Gynkuuit. [lepBolit u BTopoit
3amMeyaTelibHble Tpeaessl. DopMyibl
HKBUBAICHTHOCTH. HempepbBHOCTH yHKINH B
tTouke. Touku pa3peiBa PyHKIMU. ACUMIITOTHI.
[TpousBonnas. [IpaBuna muddepeHppoBanus u
(bopMyIIbI BBIYMCICHUS TPOU3BOIHOM.
Jlorapudmuueckoe muddepeHirpoBanme.
HuddepenurpoBanue GyHKINN, 3aJaHHON
apaMeTpUUeCcKH, U HESIBHOW (PYHKIINU.
Huddepennunan. OCHOBHBIE TEOPEMBI
muddepennmranbHoro ucuucienusd. [pasuno
Jlonnrans. YcnoBus NOCTOSHCTBA 1 MOHOTOHHOCTH
GyHKIUHU. DKCTpeMyM (QYHKIMH, HEOOXOIMMOE U
JI0CTaTOYHOE yciioBus. MccienoBanne BBITYKIIOCTH
¢yukun. Touku neperunda. O6mas cxema
MOCTPOCHMS IPpauKOB.

@DYHKIIMN HECKOJIBKHUX NTEpEMEHHBIX. HacTHbIE
npousBoHble. [Ipon3BoHast C10KHOM U HESBHO
3amanHon GyHkuH. [Ipon3BoHAs 110 HATIPABICHUIO
U TPaJueHT. DKCTPeMyM (DYHKIIMU JABYX
nepemMeHHbIX. KacarenbHas K KpUBOM M HOpMaJlbHas
I10cKOCTh. KacarenbHas IIOCKOCTh ¥ HOpMaJb K
MTOBEPXHOCTH.

22 2

Il cemecTp

36 4

NHterpanbnoe
HCYUCIICHUE

[TepBoobOpaznas. HeonpeneneHHblil HHTETpal U €ro
cBoiictBa. Tabnuia nHTErpanoB. MeTo 1 3aMeHBI
MepEMEHHON. MeTOo1 UHTErpUPOBAHUS IO YaCTSAM.
WHTerpupoBane palvoHaIbHBIX (QYHKIIUHA.
HNHTerpupoBanne TPUTOHOMETPUIECKUX (QYHKITUH.
WHTerpupoBanue UppalliOHAIBHBIX (YHKITUI.
OnpeneneHHbl HHTErpall, ero cBorcTra. @opmyna
HeloTona-Jleiibnuna. 3aMmeHa nepeMeHHoN 1

24

N




n/a

HaunmenoBanue
pazzaena
MUACIUILIUHEI

Conep;xaHI/Ie pas3acita AMCHUITIIINHBL

TpynoemMkocTb
B Yacax Io
dhopmam
00y4YeHHS

OYHas 3a04yHasn

WHTErpupoBanue 1o yactam. [Ipunoxenus
ONPEAEIIEHHOI0 HHTErpalia. Briunciienue niomanei
IUIOCKUX GUTyp, AJIMH AYT 1 00bEMOB TeJl BpallleHUsI.
HecoOcTBeHHbIE HHTETPAIIBI.

JIBOIHOM MHTErpasl: ONpeieICHUE, TEOMETPUUECKUN
CMBICJI, CBOMCTBA. BbIuncCIiIeHHE ABOMHOIO HHTErpalia
B JIEKAPTOBBIX KOOpAMHATAaX. Beruncienue miomanu
TUIOCKOW (PUTYPBI C TIOMOIIBIO IBOMHOTO HHTETpaIa.
Boluncnenue 1BOMHOIO UHTETpalla B MOISPHBIX
KOOpAHHATax. TpoNHbIE MHTETpalIbl: ONIPENEICHUE,
CBOICTBa, (PU3MYECKUI CMBICT, BBIYHCICHUE B
JIEKapTOBbIX U LWINHIPUYECKUX KOOPIUHATAX.
Brruncnenne o6beMa Tenna ¢ IOMOIIbIO TPOIHOTO
MHTErpaa.

Kpuponuneiinbie uaterpansl |l pona: onpenenenue,
CBOWCTBA, BEIUUCIICHUE, (DU3UUECKHE U
reoMeTrpuyeckue npuioxenus. opmyna ['puna.
VYcnoBue HE3aBUCUMOCTH KPUBOJIMHEHHOTO
unterpana |l poga ot myTu UHTErpUpOBaHUS.
KpuBosmHeliHbIE MHTETpabl OT MOJIHBIX
muddepenimanos. [loBepxHocTHBIE HHTErpabl |
pojia: onpezaeneHue, GU3NIECKUil CMbICII, CBOUCTBA,
BBIUNCJICHNE. Bpuncienue niomaay noBepXHOCTH.
[ToBepxHocTHbIN uHTerpan |l pona: onpenenenue,
CBOICTBa, BEIYHCIEHUE. [ paeHT CKaIIpHOTO MOJIS.
JuBeprennus BekTopHoro nois. ®opmyna
Octporpaackoro-I'aycca.

Huddepenunan
bHBIE
ypaBHEHUS

Huddepenunansueie ypasuenus (1Y) nepsoro
nopsaka. Obuiee u yacTHoe pemienue. 3agaya Komm.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH.
VYpaBHEHHUS € Pa3AEIAIOIUMUCS IEPEMEHHBIMU.
Jluneitasie 1Y (JIAY) nepBoro nopsaka, ypaBHeHUs
bepuymu. Auddepennunanbupie ypaBHEHHS BBICIINX
nopsakoB: 3anava Komm, Teopema cyiiecTBoBaHus 1
ennHCTBeHHOCTH. JIY BTOpOro nopsuxa,
JIOTTYCKaIOIUe TTOHWKEHHE MOPSIJIKA.

Onnopoansie U HeogHopoanbie JIJIY BTOporo
MOpsI/IKa, CBOMCTBA X penieHui. KoMIekcHbie
qucia U IeHCTBUS HaJ HUMH. Anrebpanyeckasi,
TPUTOHOMETpHUECKas U MoKa3aTesbHas GopMbl
KOMIUIEKCHOTO YHciia. MOOysb U apryMeHT.
Komnnekcnas mimockocts. @opMyssl Dinepa u
Myaspa. Pemenne JIZIY BrOporo nopsaka ¢
MTOCTOSTHHBIMH K03 HUITMEHTaMH.

12 2

11 cemecTp

32 4

Pannr

UucnoBele psiabl: CXOIUMOCTh, CBOMCTBA.
HeoOxoauMblii mpu3Hak cXoauMocTH. JlocTarounbie

12

[EEN




n/a

HaunmenoBanue
pazzaena
MUACIUILIUHEI

Conep;xaHI/Ie pas3acita AMCHUITIIINHBL

TpynoemMkocTb
B Yacax Io
dhopmam
00y4YeHHS

OYHas 3a04yHasn

MPU3HAKU CXOJUMOCTH MOJIOKUTEIbHBIX PSAIOB:
IIPU3HAKU CpaBHEHHUs, Ipu3HaK Jlanambepa,
panukanbHbIi pu3Hak Korm, nHTerpaibHbII
npusHak Konm-Maknopena. CXoauMocTh
IIPOU3BOJILHBIX YHCIOBBIX PSAAOB. AOCOITIOTHAS
CXOJIUMOCTb psifia. 3HAKOUYEPETYIOIIUUCS PSI;
Teopema JleltOHMIIa, OIIeHKa OCTaTOYHOTO YICHA.
OYHKIIMOHAIBHBIE PSAIBI, 001aCTh CXOUMOCTH.
PaBHOMEpHas cX0AMMOCTb, CBOMCTBA PABHOMEPHO
cxonamuxcst QyHKIMOHATIBHBIX PSAIOB, TEOpEMA
Betiepmitpacca. Crenennoii psg. Teopema Aberns.
HNHuTepBan u paanyc CXOOQMMOCTH CTENIEHHOTO PsIa.
CaolicTBa cTeneHHbIX psanoB. Psaa Teitnopa. YcnoBus
pasnoxxuMoctu GyHKIUH B psija Teitnopa.
Pa3noxenue B psg MakiopeHa OCHOBHBIX
ayieMeHTapHbIX QpyHKuid. [IpuMeHeHne cTermeHHbIX
PSAAOB JUIS IPUOTMKEHHOTO BBIYUCIICHUS
MHTETpaioB. Pa3noxenue nepuoandeckux GyHKINH
B psax Oypre. Pasnoxenue B pag Oypbse YETHBIX U
HEYETHBIX, HENEPUOINYECKUX (YHKIIUM.
[TpumeHneHue psiioB A TPUOIMKEHHBIX
BBIYMCIICHHIA.

Teopus
BEPOATHOCTEN U
MaTeMaTH4YeCcKa
sl CTaTUCTHKA

[TonsiTue MHOXecTBa. Onepaliii HaJl MHOXKECTBAMH.
OcHOBHbIE TOHATHUSI KOMOWHATOPHKH.
IlepecTaHOBKH, pa3MeIlIEHHs], COUETAHUSI.
bunomuanbHble KO3)PUIMEHTHI.

[TonsiTue ucnpiTanus u coObiTus. [IpocTpancTBo

AJIEMEHTAPHBIX COOBITHH. Knaccuueckoe "
r€OMETPUUYECKOE ONPEETICHUE BEPOSITHOCTHU.
Cymma " MIPOU3BEIECHUE COOBITHH.

ITpoTHMBONONIOKHEIE, COBMECTHBIE U HECOBMECTHBIE
coObiTus. Teopema  clOXKEHUS  BEPOSITHOCTEH.
VYcn0BHasA BEpOATHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE
coObITHsl. Teopema yMHOKEHUS BEPOSITHOCTEH.

@opMmyna mnonHON BepoATHOcTH.  Dopmyia
baiteca. IloBTOpHBIE HE3aBUCHMBbIC UCIIBITAHHUS.
Cxema bepnymnu. JlokampHas | MHTErpajibHas
teopemsl Jlamnaca.

JIUCKpEeTHBIE W  HENpPEpPBIBHBIE  CllydaliHbIE
BEJIMYMHBI. 3aKOH pacHpeleNeHus U YHCIOBBIE
XapaKTEPUCTUKU JTUCKPETHOM CIydyallHOW BEIMYUHBL.
CaoiicTBa MaTeMaTHIEeCKOT0 OKHUTaHUSA u
qucnepcun. OyHKIMS paclpelesIeHns U MIOTHOCTb
BEPOATHOCTH HEMPEPHIBHOW CIy4ailHON BETMYUHBI.
Maremarnueckoe OKUJaHHE " qucrepcus
HETPEPHIBHOW CIIy4ailHON BEJIUYUHBI.

OCHOBHBIE  pacHpeleNeHUs:  PaBHOMEPHOE,

20 |3




n/a

HaunmenoBanue
pazzaena
MUACIUILIUHEI

Conep;xaHI/Ie pas3acita AMCHUITIIINHBL

TpynoemMkocTb
B Yacax Io
dhopmam
00y4YeHHS

OYHas 3a04yHasn

MoKa3aTelbHOE W HopMmasbHOe.  HopmanbHoe
pacnpeziesieHue 1 ero CBONCTBA.

CoBMecTHOE pacnpeleneHue IBYyX CIy4alHbIX
BEJIMYHH. KoppenaunoHubiin MOMEHT u
KO3 PUITUEHT KOPPEISALIUHN.

IIpenenbHbIE TEOPEMBI TEOPUU BEPOSTHOCTEM.

[Ipenmer u 3a7aun MaTeMaTU4YECKOH
CTaTUCTHUKH. ['enepanpHas u BBIOOpOYHAS
COBOKYNHOCTH. Bapuauuvonneii psaxn. Ilomuron
9acTOT W THUCTOTpamMma. OMIUpUYecKas (QYHKIUS
pacnpezienieHus, BBIOOpOUHAas CPEeHSS U AUCTIEPCHSL.

ToueyHoe W  WHTEpPBAJIbHOE  OIICHUBAHUE
MapaMeTpoB TIEHEPaJIbHOM COBOKYIIHOCTH U HX
corictBa. ToyHOCTH OLEHKHU. JlOBEpUTEIBHBIN
MHTEpBal JUTSt TE€HEPATTLHOTO CPEIHEro.
Craructuueckue rtunore3bl. OmuOKA TEpBOTO U
BTOPOTO poJa.

[ToHsiTHE O CTATUCTUYECKOIN 3aBUCHUMOCTH.

Bribopounsii k03 PUIIMEHT  KOpPEISIUY.
Bri6opouHoe ypaBHEHUE pPErpeccui.

[TonsTue o xputepusx cornacus. Kpurepuit
IInpcona.

4.2. JlabopaTopHbIe padoThI- HE IPEAYCMOTPEHBI.

4.3. llpakTH4yecKue 3aHATHSA

/o

Howmep paznena
JUCLIUTUTUHBI

HanmeHnoBanue u cogepxanue NpakTUYECKUX
3aHATUN

TpynoemkocTs
B yacax

OYHas | 3a04YHasd

| cemecTp

32 4

Beruucnenue onpenenurenei. JlencrBus ¢
MaTpULIAMU PELIEHUE CUCTEM JIMHEHHBIX
anredpanvyeckux ypaBHEHUH ¢ MOMOILBIO MpaBuia
Kpamepa.

2 0,25

OO6patHas maTpuiia. Metoa o6paTHONM MaTpPHIIBL.
Meron I'aycca.

2 0,25

Bekrtopsl. Onepanuu Hajx BekTopaMu. JInHeliHas
3aBUCUMOCTb BEKTOPOB. Pa3iioxkenue mo 6asucy.
KonmmHeapHOCTh BEKTOPOB.

2 0,25

Beruncnenue ckaisipHOro, BEKTOPHOTO U
CMELIaHHOTO IIPOU3BEACHUN BEKTOPOB, UX
reOMETPHUUYECKHE NMPUITI0KEHUS. OPTOrOHAIBHOCTD U
KOMILIAHAPHOCTh BEKTOPOB.

2 0,25

[Tpsimast Ha MIOCKOCTH. Y CIOBHSI MApaJIIEIbHOCTH U
NEPIEHAUKYJIIPHOCTHU ABYX IpsMbIX. PaccrosiHue OT
TOYKHM 10 npsamoid. [nockocTs u nipsimasi B
MIPOCTPAHCTBE.

2 0,25

Kpuseie Broporo nopsinka. Kpusbie, 3aganHbie

2 0,25




/o

Howmep paznena
JUCIATIIMHBI

HanmenoBanue u cogepxanue NpakTUYECKUX
3aHATUN

TpynoemMkocTh
B yacax

O4YHasg | 3a04YHas

napamMeTpUuecKH U B TOJSIPHBIX KOOPAMHATAX.
[ToBepxHOCTH BTOPOTO MOPsIJIKA.

Boruncienue npeaenoB paliMoHaIbHbIX U
UPPalMOHATBHBIX QYHKIHIL.

2 0,25

Beruucnenue mpeaesoB ¢ UCHOIb30BaHUEM (POPMYIT
HKBHUBAJIEHTHOCTH U BTOPOT'O 3aMEUYaTeIbHOTO
npenena.

2 0,25

Texnuka quddepennrpoBanus (MPOU3BOTHAS
CYMMBI, IPOU3BEJICHHSI, YACTHOTO, CIIOKHOMN

GyHKIINN).

2 0,25

10

Jlorapudmudeckoe muddepennupoBanue,
[Ipou3BoaHas mapaMeTpUUECKH 3aJaHHON (QYHKIINH,
HesiBHOM Qynkuuu. [Ipasuno Jlonurans.

2 0,25

11

Ob6nactp onpenenenus: GyHKIuU. TOYKH pa3phiBa,
BEPTHKAJIbHBIC aCHMOTOTHI. [ OpH30HTAIbHBIE U
HaAKJIOHHBIC ACUMIITOTHI.

2 0,25

12

Hccnenoanue QpyHKIMi HA BO3pacTaHuE U
yOBIBaHHE, SKCTPEMYMBbI, HHTEPBAJIbI BBITYKJIOCTH U
BOTHYTOCTH, TOUKH nieperuda. [loctpoenue

rpaduKoB PYHKIIH.

2 0,25

13

YacThsle npoussoansle. Juddepenuupo-sanue
CJIOXHBIX M HESBHO 3aJJaHHBIX (QYHKIUI ABYX
nepeMeHHbIX. [Ipon3Boa-Has 10 HANPABIICHHUIO.
I'pagueHT.

2 0,25

14

OKcTpeMyM (QYHKIUU ABYX MEPEMEHHBIX.

0,25

15

N

KacarenpHas kK KpuBOW M HOpMaJIbHAs TJIOCKOCTb.

0,25

16

KacarenbHas mI0CcKOCTh B HOpMaJIb K ITOBECPXHOCTH.

NN

0,25

Il cemecTp

17

Brruncnenune HeonpeeeHHbIX HHTErpa-JioB,
IPOCTENIINE METO/IbI CBEJICHUS K TaOJIMUHBIM
UHTEerpasiaM. MeTos 3aMeHbl IEPEMEHHOM.
HHTEerpupoBaHue 1o YacTsM.

2 0,34

18

WuTerpupoBanue QyHKIHI, copepKaimx
KBaJPAaTHBIN TPEXUICH B 3HAMEHATEIIE.
WuTerpupoBanue pallioOHAIBHBIX APOOEH.

2 0,33

19

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIUH.
WuTerpupoBanue uppaoHaibHbIX QYHKINH.

2 0,33

20

Omnpenenennbiil naterpain. @opmynna HeroroHa-
JleitOHuIa. 3aMeHa TepeMeHHON U UHTETPUPOBAHUE
1o yacTsiM. Beruncienue miomnianei miockux Guryp.

2 0,34

21

Breruncnenne niouH Ayr 1 00EMOB TEJ BpaIlEHHUS.
HecoOcTBeHHBIE HHTETPAIEL.

2 0,33

22

W3MmeHeHre nopsiKka HHTErpUPOBaHUS B
JBYKPAaTHBIX HHTETrpanax. Beluncienne 1BOWHBIX
MHTErpajioB U MJIoUaaei miockux Guryp B
JIEKapTOBBIX KOOPIMHATAaX.

2 0,33

23

Bolunciienyre 1BOMHBIX MHTETPAJIOB U ILIOIIANEH
IUIOCKUX (PUTYp B MOJISIPHBIX KOOPAMHATAX.

2 0,34




/o

Howmep paznena
JUCIATIIMHBI

HanmenoBanue u cogepxanue NpakTUYECKUX
3aHATUN

TpynoemMkocTh
B yacax

O4YHasi1

3a04YHasn

24

3

Beruucnenue TpoitHBIX HHTETPAIOB U 00bEMOB TEIl B
JIEKapTOBBIX U NWIMHIPUYECKUX KOOPIMHATAX.

2

0,33

25

Brruncnenue kpuBoiarHeHHbIX nHTErpaios | u ll
poJia 10 ONPEAEICHHUIO.

2

0,33

26

Boruucnenne kpuBonnHeHbix uaTerpaion |l pona
10 3aMKHYTOMY KOHTYPY C TOMOUIbIO (hOPMYJIbI
I'puna.

0,34

27

Brruncnenue noBepXHOCTHBIX UHTErpanoB | pona u
TJIOMIAIEN TOBEPXHOCTEN.

0,33

28

Boruncnenne noBepxHOCTHBIX uHTErpasios Il pona.
JluBepreHius BEKTOpHOTO 1oJisi. Dopmyia
Octporpazackoro-I'aycca.

0,33

29

Huddepenunansusie ypasuenus (1Y) nepsoro
MOPSIIKA: C Pa3ICISIONIIMICS IEPEMCHHBIMH,
oaHopoaubie J1Y. 3agaun Komm.

0,34

30

Y nepBoro nopsika: JIMHEWHbIE, bepHyIun.
VYpaBHeHUs B TOJHBIX JU(depeHipanax.

0,33

31

Y BTOpOro nopsaka, JOMyCKarUMe NOHUKEHUE
nopsiaka. 3agaun Komm.

0,33

32

Pemenue ognopoansix unensix Y (JIAY)
BTOPOTO MOPSIKA C TOCTOSTHHBIMH
KO3 UIIMEHTaMH.

0,34

33

Pemenune neognopoausix JIJIY BToporo nopsiaka ¢
MOCTOSIHHBIMU KO3 (pULIHEHTaMH METO/I0M
BapHallK IPOU3BOJIbHBIX IOCTOSIHHBIX.

0,33

34

Pemenne neognopoausix JIJIY BTOporo nopsiaka ¢
MOCTOSTHHBIMU KO3 (QUIIMEHTAaMH METOI0M TO100pa
YaCTHOTO PEIICHUSI.

0,33

11 cemecTp

32

35

Heo6xoanMelii Ipu3HAK CXOAUMOCTH YHCIIOBBIX
psaoB. MccrenoBanue cXoQuMOCTH MOJIOKUTENbHBIX
PsI0B ¢ OMOIIBIO TpU3HaKa Janambepa u
IIPU3HAKOB CPABHEHUSI.

0,25

36

[Tpumenenue panukansHOro nMpusHaka Ko,
WHTETpaIbHOTO Nipr3Haka Komm-MaxkiopeHa.
CpaBHeHue ¢ 0000IIeHHBIMA TAPMOHUYECKIMHU
pAIAMH.

0,25

37

HccnenoBaHue CXOIMMOCTH 3HAKOHEOCTOSHHBIX
YHCJIOBBIX PSAI0B.

0,25

38

Haxoxneune o0acTel CX0IUMOCTH CTEIIEHHBIX
PSTIOB.

0,25

39

Paznoxenue ¢pynkuunii B psa Teitopa ¢ moMoIneko
ATAJIOHHBIX psAloB MakiiopeHa. [Ipumenenne
CTEIEHHBIX PSAIOB I BBIYUCIICHUS ONPEAEICHHBIX
MHTETPAJIOB.

0,25

40

Pasnoxenue B psag @ypbe NEpUOIUYECKUX U
HEMEePUOJUUYECKUX, YETHBIX U HEUETHBIX (YHKLUH.

0,25

41

JevictBusa ¢ MHOKecTBaMu. [lepecTaHOBKH,

0,25




/o

Howmep paznena
JUCIATIIMHBI

HanmenoBanue u cogepxanue NpakTUYECKUX
3aHATUN

TpynoemMkocTh
B yacax

O4YHasi1

3a04YHasn

pasMelleHts U codeTaHus d1eMeHToB. OnpenencHue
BEPOSITHOCTH COOBITUS. BbluncieHne BeposiTHOCTH
coOBITHI Ha OCHOBE ompeneneHus. ['eomerpuueckas
BEPOSITHOCTb.

42

CoBMecTHBIE U HECOBMECTHBIE, 3aBUCUMBIE U
HE3aBUCHMbIE COOBITUS. Bbluncienne BeposTHOCTH
COOBITHH C IOMOIIIBIO TEOPEM CIOXKEHUS U
YMHOXKEHUS BEPOSITHOCTEH.

0,25

43

VYcioBHas BEpoATHOCTh. Pemienue 3a1ay ¢
pUMeHeHueM (HOpMyIT IOJTHOM BEPOSITHOCTH U
baiteca. ®opmyna bepuymm.

0,25

44

JuckpeTHas ciaydaiiHasi BEIMYMHA: IOJIUTOH
pacnpeneneHus, QyHKIUs pacpeneieHus,
MaTEMaTHUYECKOE 0XKHUIaHUE, TUCIIEPCHS U
CPEIHEKBAIPATUYHOE OTKJIOHEHUE. 3a/1a4y Ha
OMHOMMAJIBHOE paclipe/ieIeHue U paciipeielieHue
IlyaccoHa.

0,25

45

3ajaun Ha 3aKOHBI paclpeiesICHUs B BUJIE
Pa3IMYHBIX IJIOTHOCTEH BEPOSITHOCTEN
HEIpPEPBIBHOW Cy4yaliHOM BennunHbl. Haxoxenue
GyHKIMI pacnpenenenus, BEpossTHOCTEN
HAaxXO0JICHU CITy4allHOM BEJIMYUHBI B 3aJJaHHOM
MHTEpBaJie, BBIYMCIEHUE MaTEMaTHIECKUX
OKMJAHUM U Jucriepcuil. 3a1auu Ha paBHOMEPHOE U
ITOKA3aTEIbHOE PACIPENEICHUS.

0,25

46

HopmanbHoe pacnpeneneHue, BBIYACICHUE
BEPOATHOCTH HAXOXKICHHSI HOPMAJILHO
pacrpeeIeHHON CIIy4allHOW BEJIMYMHBI B 33 ITAHHOM
untepsane. [Ipasuio "tpex curma". Pemenne 3anau
Ha IIOBTOPEHHE UCIIBITAHUH C TIOMOIIBIO JIOKAJIBHOMN
Y MHTErpalbHOM TeopeM Jlaruiaca.

0,25

47

Brrauncnenne MareMaTHIeCKUX OKHIAHUM,
qucrnepcuit U K03 PUIMeHTa KOPPETSIIHUA IBYX
CIIyYaHBIX BEJIMYWH, CBSI3aHHBIX CTATHCTUYECKH.

0,25

48

['mcTorpammsl ¥ SMOuprudeckue GyHKIUN

pacmpeneneHrs HaOII0JaeMbIX CITyYaiiHbIX BETHMYHH.

Briuncnenne ToOUeYHBIX U HUHTCPBAJIbHBIX OLICHOK
MAaTEMATUYCCKOro OXKUJIaHUA U JUCIICPCHUN.

0,25

49

ITpoBepka runoTe3pl 0 HOPMAJIBHOCTH
pacrpenenenus no kpureputo ITupcona.

0,25

50

Beruucnenue BEIOOPOUHBIX KO3 (UIIMEHTOB
perpeccun. [locTpoenne TMHUM perpeccui.

0,25

4.4. TpenaxepHasi HOATOTOBKA- HE IIPEYyCMOTPEHA.




5. IlepeueHb Yy4eOHO-METOAMYECKOTr0 oO0ecrevYeHUsl CAMOCTOAATEJbHONH PadoThI
o0yyarommxcsi 0 JMCHUIJIMHE
5.1. CamocTosiTeqbHaAs1 padboTa

Ne Bun
n/m | CaMoCTOSTENbHOM HanmenoBanue paboOThI U co/IepiKaHe
paboTHI
Hanucanne koHCIIEKTa 110 BOIIPOCaM:
1. Breluncnenue omnpenenureneil, HaXoXAeHUE OOpaTHON MaTpHLIbL,
BBIUHUCIICHUE paHra MAaTpULbl, pPEIIEHUE CHUCTEM JIMHEWHBIX
ypaBHEHUH.
2. Bekropnas anre0Opa, pemieHHe reOMETPUUECKUX 3a/1a4 METOJIaMH
BEKTOPHOMN ajreOpsbl.
3. VYpaBHeHHE MJIOCKOCTH. B3anMHOE pacroyioKeHHe IIOCKOCTEH.
VYpaBHeHUs mnpsMOH B THpocTpaHCTBE. B3auMmHoe pacnosioxeHue
npsMbIX. B3anMHoe pacrnosnoxeHue npsMoi 1 MiaoCKOCTH.
4. VYpaBHeHue NpPAMOM Ha IUIOCKOCTU. PelieHne reoMeTpudecKkux
3aJ1a4 METO/IaM1 aHAJIUTUYECKOU F€OMETPUH.
5. Kpussle BToporo nopska. IloBepxHOCTH BTOPOTo nopsiKa
6. Brruuncnenune IpEeJIEIoB GbyHKIHH, CoJIeprKaIInX
HEOIPEeICIEHHOCTH.
7. BbruuciieHre Npou3BOIHBIX (PYHKIIHIA.
8. Jlorapudmuueckoe auddepeHupoBaHue.
9. Ilomnoe wccnenoBanue  (QYHKOMA ~ OJHOH  NEPEMEHHOM,
Visyuenie BBIUMCIIEHUE TpajueHTa, HpOI/IEBO,HHOI‘/‘I [0 HAaNpaBICHUIO U
nonommremsmor | "OXAIBHOTO IKCTpEMyMa (GyHKIMHA TBYX TEPEMEHHBIX, HaXOXKICHUE
1 o TeoneTecKoro | YPABHEHNH KacaTelIbHON MIIOCKOCTH M HOPMalH K IOBEPXHOCTH,
p . .
varepuana 3a/1aBaeMoi (pyHKIMEN ABYX MepEMEHHBIX. §
10. HaxoxxaeHue HEONpeNeNeHHbIX MHTErpajioB OT  (GYHKUMH
Pa3IMYHbIX KJIACCOB.
11. HaxoxxaeHue OIpelesIeHHbIX  HMHTErpajioB, HECOOCTBEHHBIE
HHTErpabl, F€OMETPUYECKNE  MPWIOKEHUS  ONPEIEICHHOTO
UHTETrpaja, KpaTHbIe U KPUBOJIMHEHHbIE HHTETPAJIBL.
12. Pemenue nuddepeHmnaibHbpIX ypaBHEHHN TIEPBOTO MOPSAKA.
13. Pemenune auddepeHnnanbHbIX ypaBHEHUH MEpPBOro, BTOPOro U
BBICIIIUX TOPSIAKOB.
14. UccnenoBaHue CXOAMMOCTH YMCIOBBIX U (YHKIHMOHAIbHBIX
PSAIOB, BBIUMCICHHE OINPEACNIEHHBIX MHTErPajoB € IOMOIIbIO
annpoKcUMauK (yHKIMHA CTETIEHHBIMU PSaMU.
15. BeruucneHue BEpPOSATHOCTH COOBITUH TIO ONPENETICHUI0O U C
IIOMOLIBIO TEOPEM TEOPUU BEPOATHOCTEM.
16. BplumciaeHWE YHCIOBBIX XapaKTEPUCTUK  HEMPEPBIBHBIX U
JMCKPETHBIX CIIyYaiiHBIX BETMYUH.
17. TlpoBepka rumoresbl 0 HOPpMaJIbHOM paclpeeeHuU TeHepaIbHOMN
COBOKYNHOCTH ¢ mnomoubto kpurepus Ilupcona. Iloctpoenue
YpaBHEHUsI JIMHEHHONW perpeccud MW HaXO0XKJIEHHE BBIOOPOYHOTO
KOd(pHUIMEHTa PErpeccHH.
3aaHue BBIJACTCS KaXKI0MY 00ydaronemMycs.
PacuetHo- 1. “Jluneiinas anrebpa W aHAJIUTHUYECKass reoMeTpus . Berumcienue
2 rpaguyeckue olpeieNuTeNel, HaX0KIeHUe 00paTHOM MaTpHIbl, BEIYUCICHHE pPaHTa
paboThI MaTpULbl, pEHIEHHE CUCTEM JIMHEHHBIX YypaBHEHWH, pelIeHHe
(3amanue) reOMETPHUECKUX 33]a4 METO/IaMHU aHATUTUYECKON reOMeTpuH.

2. “UccnenoBanne (YHKIHMA ONHOW M HECKOJIBKHX MEPEMEHHBIX .




Ne Bun
/I | CaMOCTOSTEIbHOM HaumenoBanue paboThl U coaep:KaHuE
paboThI
[TonHoe wuccnenoBanue (YHKIMA OJHOW TEPEMEHHOW, BBIUMCICHUE
I'paJueHTa, IPOU3BOIHON 110 HAMPABJIEHUIO U JIOKAIBHOIO SKCTPEMYyMa
GyHKIUI BYX NEPEMEHHBIX, HaXOXXJEHHE YpaBHEHUU KacaTelbHOU
IUIOCKOCTH M HOPMAaJM K MOBEPXHOCTH, 3a/laBaeMoil (pyHKIMeH ABYyX
MIePEMEHHBIX.
3. “Hurerpansr’. HaxoxaeHWe HEONPEIEIEHHbIX HHTErpaloB,
HECOOCTBEHHbBIE MHTErpabl, reoMeTpuyYecKre MPUIIOKEHUS
OIIPEEIIEHHOT0 UHTErpaa, KpaTHbIE M KPUBOJIMHENHbIE HHTETPAJIBI
4. “Jludpepenumanbupie ypaBHeHus . Pemenue auddepeHnnanbHbIX
YPaBHEHUU IIEPBOTO NOPsIKa.
5. “Bblunciienne BepOsITHOCTH COOBITHI. BbIuncienne xapakTepucTuk
TVICKPETHBIX W HEMPEPBIBHBIX CIy4ailHBIX BeIW4YUH’. Beraucienue
BEPOSATHOCTH COOBITHII IO OMNPEAENCHUI0 M C IOMOIIBI0 TEOPEM
TEOpUU BEPOSITHOCTEH. BplunciIeHHE YMCIOBBIX XapaKTEPUCTHK
HEMPEPBHIBHBIX U JUCKPETHBIX CIyYaHBIX BETUYHH.
6. “IIpoBepka TUIOTE3BI O HOPMAJIBHOM  paCHpPEICIICHUU.
Koppensauuonnsiii ananus”. IlpoBepka THIOTE3bl O HOPMaJbHOM
pacnpeelieHn T'€HEepPaJIbHONM COBOKYIHOCTH C IIOMOILIBIO KpUTEpUs
IMupcona. IlocTpoeHue ypaBHEHUs JMHEHHOW perpeccuu H
HAaXO0XJICHUE BEIOOPOYHOTO KO DUITUEHTA PETPECCHH.
[ToaroroBka k [IpopaboTka KOHCIIeKTa JEeKUMH U y4eOHOH auTeparypbl, BKIIOYas
3 TEKYIIEMY 9JIEKTPOHHBIE  HMH(OpPMAIMOHHBIE  O0pa30oBaTEIbHBIE  PECYPCHI
KOHTPOJIIO, (371eKTpOHHbIE YYEOHUKH, JEKTPOHHbIE OMOIMOTEKH U Jp.), 3a/1ad 110
JK3aMEHy TE€MaM NMPAKTUYECKUX 3aHITHH, MOJATOTOBKU K SK3aMEHY
5.2. YueOHO-MeTOAMYECKOE 0OOeclieueHHe CAMOCTOATEIbHOMH padoThl
Ne Hanmenosanue
i paboThl, BeIxonHble faHHBIE ABTOD(BI)
€e BUJ
Bricmias matematuka: YueOHuk / [llunaues inadcs B.C
B.C. — M. «(Muadpa-M» 2015. e
JuddepenumanbHoe U HHTETPATbHOE
Wsyderne MCYMCIIEHUE JUIS BTY30B. B 2-x Tomax: YueOumk | Iluckynos H.C.
AOMOJHUTEIBHOTO |/ TTyckynos H.C. — M. Uurerpan-npecc. 2004.
1. | reopernyeckoro N
MaTeprana Teopust BeposSTHOCTEH U MaTeMaTu4ecKast
cratuctuka: Yuebnuk / I'mypman B.E . — M. I'mypman B.E .
IOpaiit, 2011.
Teopus BeposiTHOcTel: YueOHUK / BenTiensb Berruens E.C
E.C. — M. Axanemus, 2003. T
3aayHMK 10 BhICIIEH MaTeMaTuke: Y4yeOHoe
nocobue / [llumages B.C. — M. «udpa-M» [umaues B.C.
2015 .
Pacuerro- Beicmias MaTemMaTrka B yIpaKHEHHUSX U 33a9axX
2. | rpaguyeckue i ' Hanko ILE.,
( B 2-x gactax ): Coopuuk 3anau / Jlanko ILE.,
paboTsI (3a7aHue) [ToroB A.T".,

ITommoB A.T"., KoxxepuukoB T.S1. — M. Beicmr. mik.

20009. KoxeBuukos T.51.

PyKkoBOJICTBO K pelICHHIO 3a7a4 10 TEOPUHU I'mypman B.E.




HaumenoBanue
paboTHI, BrixomHbIe JaHHBIC ABTOpP(BI)
ee BUJI

/o

BEPOSITHOCTEH M MATEMaTHYECKOM CTATUCTHKE:
Co6opnuk 3anad / 'mypman B.E. — M. FOpaiir,
2010.

Bricirag maremaruka: YueOonuk / lllunaues

B.C. - M. «Mudpa-M» 2015. [Munmnayes B.C.

IToaroroBka x
MIPAKTUYCCKUM
3. | 3aHATHAM,

HuddepennmaibHOE U HHTETPATLHOE
MCUHMCIIEHUE JUIA BTY30B. B 2-X Tomax: YueOHHK ITuckynos H.C.
/ IImckynoB H.C. — M. UnTerpan-npecc. 2004.

IIOAT0OTOBKA K

3K3aMEHy Teopus BeposTHOCTEN U MaTeMaTH4ecKas
craructuka: Y4ueOnuk / 'mypman B.E . — M. I'mypman B.E .
Opaiit, 2011.
6. @DoHx  OLEHOYHBIX CpPeACTB  JAJdsi  NPOBedeHHs  NPOMEKYTOYHOMH

aTTeCTAIIMHOOYYAIONIMXCSl MO JHCHHUIUIMHEIPUBEACH B O00S3aTCIBHOM MPHIIOKEHUH K
paboueii mporpamme.

7. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOW JHTEepaTypbl, HEOOXOAUMOI
A1 OCBOCHHSI A CHUILIHHBI

HazBanwue ABTOD Bung n3nanusa MecTo uzganus,
(yueOHUK, W3/1aTEIbCTBO, TOL
yuebHoe U3JIaHUs, KOJI-BO
rocobue) CTPaHMI]
OcHoBHasi IMTEpaTYpa
Briciias MmaremaTuka. [Mumaues B.C. YuebHuk M. «(Muadpa-M»
2015. —479 c.
HuddepenunansHoe u [Tuckynos H.C. Y4eOHuk M. HUnTerpan-npecc.
MHTETPAJIbHOE UCUNCIICHHE 2004. - 976 c.
JUIs1 BTY30B. B 2-X Tomax.
Teopus BeposATHOCTEN U I'mypman B.E. VY4eOHuK M.IOpaiit, 2011. —
MaTeMaTHYeCKasl CTAaTHCTHKA. 480 c.
JlonoJIHUTeIbHAS JTUTEpaTypa
3alayHMK 10 BhICIIEH [Munaves B.C. VYyeOHoe M. «Uudpa-M»
MaTeMaTuKe. nocooue 2015. — 304c.
Teopust BeposATHOCTEM. BentuensE.C. Y4eOHuk M. Axanemus, 2003.
— 576c.




8. Ilepeyenb pecypcoB HH(OPMALMOHHO-TEICKOMMYHUKAIIMOHHOH  CeTH
«MHTEepHETY», peKOMEHAYEeMBbIX 1JI1 0CBOCHMS U CIUIIIMHBbI

No Ccpuika Ha
I /;T HaumenoBanne nHGOPMaLIMOHHOTO pecypca UH(POPMAIIMOHHBIH
pecypc

MartemaTu4ecKue OJTUMITHAIBI U OJJUMIINAHBIE 32/ 1aYH
Nudopmanus 06 onumiinagax, 00JIbII0OE KOJTHIECTBO
OJIMMITHA/IHBIX 3324 U 33J1a4 JJIs MOATOTOBKH K OJTUMITUA]IAM.
1 | MexayHapoaHble COPEBHOBAHUS, 3apyOeKHbIE HAITMOHAIBHBIC http://www.zaba.ru/
OJIUMITHA/Ibl, CODEBHOBAHMS BCEPOCCUMCKOTO YPOBHS,
MockoBCKHE COPEeBHOBAHMS U COPEBHOBAHUS B APYTUX rOpoIax

Poccun.
o | Exponenta.ru: o0pasoBareabHblii MaTeMaTHYeCKUil caiiT http://www.exponenta.ru/
Math-Net.Ru: o6mepoccuiickuii MaTeMaTHYeCKHIi OPTAJ http://www.mathnet.ru/

Nudopmanmonnas cucrema Math-Net.Ru — sto

3 O0IIEPOCCHIICKHIA MATEMAaTHUECKUH MTOPTaI, PEAOCTABISIONIHNA
POCCHUICKHUM U 3apyO0eKHBIM MaTeMaTHKaM Pa3IuYHbIE
BO3MOKHOCTH B ITOMCKE HH(POPMALIUK MATEMAaTUYECKOH JKU3HU B
Poccun.

EctecTBeHHO-Hay4HbIi 00pa30BaTe/bHBIH MOPTAJ http://en.edu.ru/
SIBnsiercs coctaBHOM YacThio DenepaibHOrO oprajia

4 | "Poccuiickoe obpazoBanue". Conep>KuUT pecypchl U CCBUIKH T10
¢busuke, xumun, Ouonoruu, Mmarematruke. O030p nUTEPATYpHI U
NEPUOJNYECKUX U3JJaHUM, TECTBI, 3aJaHUS K OJIMMIINAaM

Maremarukaon-line http://mathem.h1.ru/
q)OpMYJ'II)I M0 MaTéMaTHuKE, rcOMCTPHH, BBICIIEH MaTeMaTHKe.
CrpaBouHast H”HPOpPMALUS 0 MaTEMaTUYECKUM JUCIMIIMHAM U
uHTepecHble cTaThu. OpraHusaiys TypHupa. Y cJI0BHs 3a/1a4
OYHBIX U 320YHBIX KOHKYPCOB. ApXMB 33]1a4 ¥ pEIICHH.
PexoMeHanuu 1o opraHu3anny no100HbIX MEPOITPUSTHIA.

9. Hepeqeﬂb l/lH(l)OpMaIlI/IOHHbIX TeXHOHOFHﬁ, HUCIIOJIB3YEMBIX IIPUH OCYINECTBJICHUH
06p33OBaTeJIbHOFO nmpomecca 10 JUCHMILIMHE, BKJ/IKOYasi MNEPEYCHb MNPOrpaMMHOro
o0ecnevyeHus u I/[H(l)OpMaIIHOHHO-CleaBO‘lHI)IX CHUCTEM

Ne | HammeHoBaHWE MPOTrpaMMHOTO
Hasznayenue Tun nmponykra
n/n MIPOJTYKTa
1 | OnepaunoHHas cucrema OmnepanuoHHast cucrema [NonHas MUIeH3nOHHAS
Microsoft Windows 7 BEpCHsI
2 | MS Office 2010 (Word, Excel, OdwucHsrii maker [TonHast TMIIEH3NOHHAS
PowerPoint) NPUITI0KESHU I Bepcus

10. Onucanne MaTepuAJIBLHO-TEXHHYECKOH 0a3bl, HEOOX0IMMOM AJIs1 OCYLIEeCTBICHHSA
00pa30BaTeIbHOIO NPoLecca M0 JHCIUILIMHE

No HanmenoBanue
I /;1 CIIELIMATIM3UPOBAHHBIX AYAUTOPHH, [TepeyeHr OCHOBHOTO 00OPYI0BaHHMS
KaOuHeTOoB, 1abopaTopuii, TpPEHAXKEPOB H TIP.

1 | AyauTopus ans Jiekiuii ¢ npeseHTaunoHHbIM | KoMmriekT yueOHoit meOenu (CTOoIbL,

o0opynoBaHueM CTYJIbSI, IOCKA)
HoyTOyk 1 mpexTop [1st mpe3eHTaIui
2 | YueOHas ayquTOpHS AJIsl MPAKTHIECKUX KomriekT yueOHo# mebenu (CTOMbI,

3aHATUN CTYJIbS, TOCKA)



http://www.zaba.ru/
http://www.exponenta.ru/
http://www.mathnet.ru/
http://window.edu.ru/resource/612/7612
http://mathem.h1.ru/

No HanmenoBanue
W CHEIMATM3UPOBAHHBIX ayIUTOPHUH, [TepeueHb OCHOBHOTO 00OPYAOBaHUS
KaOuHeTOB, Jab0opaTopuil, TpEHAXKEPOB U TIp.
3 | KomnbroTepHbIi Ki1ace ¢ BBIXOJIOM B KomriekT yaeOHo# mebenu (CTObI,
HHTepHeT (17151 caMOCTOSITEIIBHOM PaObOTHI) CTYJIbSI; JIOCKA); paboyne MecTa B COCTaBe
(I1K, MmOHUTOp, KJ1aBHaTypa, MbIIIb)

11. MeToauyeckue yKa3aHHus /1Jisl 00y4AIOIIHUXCS 110 OCBOEHUIO THCIIUIITHHBI

Jlekuuu SIBJISIFOTCS. OCHOBHBIM BHJIOM YYEOHBIX 3aHSTHI B BBICIIEM YUYCOHOM 3aBEICHHU.
B xome IeKIMOHHOTO Kypca MPOBOIUTCS H3JI0KEHHE COBPEMEHHBIX HAYYHBIX B3TJISIOB U
OCBEIICHNE OCHOBHBIX MPO0JIeM U3ydyaeMOi 00JIacTH 3HAHUHA.

3HAUUTENBHYI0  YacTh  TEOPETUYECKMX 3HAHMWA  CTYJEHT JIOJDKEH  IOJyd4aTh
CaMOCTOSITEIbHO W3 PEKOMEHIOBAHHBIX OCHOBHBIX M JIOTIOJIHUTEIBHBIX WH(POPMAIMOHHBIX
UCTOYHUKOB (yueOHUKOB, HTEepHET-pecypcoB, >IEKTpPOHHOW 00pa3oBaTeNbHON  Cpeabl
YHHUBEPCUTETA).

B Terpamu ans  KOHCHEKTOB JIGKIMH JOJDKHBI  OBITH  TIOJNISA, TAE 1O XOAY
KOHCIIGKTUPOBAHMS JICTAIOTCS HEOOXOJMMBIC IOMETKH. B  KOHCHEKTax pPeKOMEHIyeTCs
MPUMEHSTh COKPAICHUsS CJIOB, YTO YCKOPSET 3amuCh. BOMpOCH, BOSHUKIIKME B XOJE JCKIUH,
PEKOMEH/IyeTCsI JIeNaTh Ha MOJIAX U MOCIe OKOHYAHUS JICKIIMH OOPaTUThCS 32 Pa3bSICHEHUSMH K
IPEIo/IaBaTeIIIo.

[Tocne oxoHYaHMS JICKIIMM PEKOMEHAYETCS MEPEUYMTaTh 3alMCH, BHECTH TONPABKH U
JIOTIOTHCHUS Ha TOJIAX. KOHCIIEKTHI JIGKIMA PEKOMEHYeTCsl MCIIOJIb30BaTh MPH TOJTOTOBKE K
NPaKTUYECKUM  3aHSATHUSM, OK3aMEHY, KOHTPOJIbHBIM  TecTaM, TpU  BBIIOJHCHUU
CaMOCTOATEIJIbHBIX 3aJaHUM.

Pexomenoayuu no nodeomoske Kk npakmuieckum 3aHmusim

JUIs TIOATOTOBKH K TPAKTHUECKUM 3aHATHSIM HEOOXOIMMO 3apaHee O3HAKOMHUTBHCS C
MEepPEeYHEM BOMPOCOB, KOTOPBIE OYIyT pacCMOTPEHBI HA 3aHSATUHU, PEKOMEHIYyeMO OCHOBHOU U
JOTIONTHATEIFHOW ~ JINTEPATyphl, COJCPKAHHEM PEKOMEHIIOBaHHBIX HTEpHET-peCcypcoB.
HeoOxoauMo mpoduTaTh COOTBETCTBYIONIME pa3felibl M3 OCHOBHOM U JOIOJHUTENBHON
JUTEPATyPhl, PEKOMEHIOBAHHOW TIPEIOIaBaTEIeM, BBIICIIUTh OCHOBHBIC IMOHSATHS W MPOIECCHI,
UX 3aKOHOMEPHOCTH M JBUXKYIIHE CUJIbl U B3aUMHBbIE CBS3HU. [Ipu MOATOTOBKE K 3aHSATHIO HE
HY)KHO 3aydyWBaTh Y4eOHBIM Marepwan. Ha TpakTHYeCKHX 3aHATHUSX HYKHO BBIICHSTH Y
MpenoaaBaTenss OTBEThl HA MHTEPECYIONIUE WM 3aTPYAHHUTEIbHBIE BOMPOCHI, BBICKA3bIBATh U
apryMEHTHPOBATh CBOE MHCHHE.

Pexomenoayuu no opeanuzayuu camocmosimensbHou pabomsi

CaMocrtosiTennbHasi paboTa BKIIOYACT W3YyYEeHHWE YYCOHOW JIMTEepaTyphl, IOUCK
uHpopManuu B ceTH VIHTepHET, MOATOTOBKY K TMPAKTUYECKUM 3aHATHSM, DK3aMEHY,
BBITIOJITHEHHE JOMAIITHUX MPAKTUYCCKUX 3aJaHUi, pacueTHO-rpapuIecKux padoTt, opopMiieHHe
OTUYETOB MO MPAKTHUYECKUM 3aJaHUSIM, PEIICHHE 3ajad, U3y4eHHe TEOPETHUECKOro Marepuara,
BBIHECCHHOTO Ha CAMOCTOSTEIbHOE U3YUCHHE.

Cocrasutens: Jlegockas E.B.
PaGouast mporpamMma paccMOTpeHa Ha 3aceTaHuH Kadeaps

u yrBepxeHa Ha 2017/2018 yuebHsblIit roj
ITporokon Nell ot «31» aBrycra 2017 ..
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1. Ilepeyenb koMmeTeHuMi M J3Tanbl UX (GOPMHPOBAHMA B IpoLecce OCBOCHUS
AUCHHUILIHHBI
Paboueld mporpamMmoil auMCHUIUIMHBI MaremaTtuka MperycMOTpeHo (OpMHUpPOBAHUE
CJIEYIOIINX KOMIIETCHIUN:

Kon PesynbTath
xommere | ocsoekns OIOI [Inanupyemble pe3ynbTaTbl OCBOCHUS TUCLUILIMHBI
HIUH (comep:xanue
KOMIIETEHIIUH)
OK-3 | Bmamenue B 1 cemecTpe:
maremaTtrueckoir | 31 (OK-3) 3nams: 0CHOBBI THHEWHOM aareOphl, MO3BOJISIONINE
u OBJIAJIETh MATEMATUYECKON U €CTECTBEHHOHAYYHOM KYJIbTYPOU;
ecrectBeHHoHayd | Y1 (OK-3) Ymems: uUpuMCHITH METOMABI JHMHEHHON aareOpsl
HOM  KYJbTYpPOHW | I OBJIAJICHUS MaTEMaTUYECKOM M EeCTECTBEHHOHAy4YHOU
KaK 4acTblO | KyJIbTYpOii;
npodeccuonansio | Bl (OK-3) Baadems: wmeronamu JMHEHHON — anreOpsl,
i U | TO3BOJIAIOIIUMU OBIIAJICTh MaTeMaTH4eCKON u
00LIEYEI0BEUECKO | ECTECTBEHHOHAYYHOU KYJIbTYPOH.
1 KyJIbTYpBI Bo 2 cemecTtpe:
32 (OK-3)3uamb: OCHOBBI HMHTEIPAIBHOTO HCUUCIICHHUS,
MO3BOJISIOIINE OBJIAJICTh MaTeMaTHYeCKON u
€CTECTBEHHOHAY4YHOU KYJIbTYpOH;
V2 (OK-3)Ymems: 1UpUMEHATH METOAbI HMHTETPATBHOTO
HCYHCIICHUS TUISL OBJIAJICHUS MaTeMaTH4eCKON U
€CTECTBEHHOHAYYHOU KYJIbTYPOU;
B2 (OK-3)Baadems: meronamMu WHTErPATBHOTO MCUYHMCICHUS,
MO3BOJIAIOIIMMHU OBJIAJIETh MaTeMaTH4eCKOn u
€CTECTBEHHOHAYYHOU KYJIbTYpOUl.
B 3 cemecTpe:
33 (OK-3)3namb: OCHOBBI TEOPHH PSJIOB, ITO3BOJISAIOIINE
OBJIAJIETh MAaTEMaTUYECKOW U €CTECTBEHHOHAYYHOU KYIbTYpOii;
V3 (OK-3)Ymems: mnpuMeHSTH METOABI TCOPHH PSIIOB IS
OBJIAJICHUS] ~ MAaTeMaTHYeCKOM M  eCTeCTBEHHOHAyYHOU
KYJIbTYpOH;
B3 (OK-3)Bnaoems: METOJaMH TEOPUHU PAIOB,
MTO3BOJISIFOIIMMU OBJIAJIETh MaTeMaTH4eCcKOn u
€CTECTBEHHOHAYYHOM KYJIbTYPOU.
[IK-1 | cnocoGHOCTH B 1 cemectpe:
TE€HEpUPOBATH 31 (IIK-1)3nams: OCHOBBI aAHATUTUYECKOW T'C€OMETPHH,
HOBBIE U7eH, | MO3BOJISIIOIIME  T[eHepUpOBATH  HOBBIE  WUJAEH,  BBISBIATH
BBISIBIIATD npoOJeMbl, CBA3aHHBIE C peajau3alueld MpodecCHOHANTBHBIX
po0JIeMBlI, ¢byHkui, QopmynaupoBaTh 3aJaud M HameuyaTb IYyTU
CBsI3aHHbIE C | UCCIIEZIOBAHNS;
peanu3anuen V1 (IIK-1)Ymems:  UpuUMEHATH METOIABI aAHATUTHYCCKOU
npoeCCHOHATIBH | TEOMETPHH JUI pealn3aluu NpoQeccCuoHaNbHbIX (GYHKLIUH,
BIX bynxumii, | Bl (IIK-1) Baadems: MeTonaMu aHATUTHYECKOH T€OMETPHH,
dbopmynupoBaTh MO3BOJISIIOIIMMHM ~ T€HEpUPOBaTh HOBBIE HJEH, BBIIBISTH
3a1a4n U | Ipo0JieMbl, CBA3aHHbIE C peanu3anueil MnpodeccuoHaTbHBIX
HamedaTh  myTH | GyHKIUH, QopMyaupoBaTh 3aayd W HaMeuyaThb IYTH
MCCJIEIOBAHMUS HCCIIeIOBaHUS.
Bo 2 cemectpe:
32 (IIK-1)3name: ocuoBbl nuddepeHInanIbHbIX ypaBHEHHUH,
MO3BOJISIIOIIME T€HEPUPOBATh  HOBBIE  WJEH,  BBISIBISTH




Kon
KOMIIETE
150805051

Pesynbrate
ocBoenust OITOIT
(conepxanue
KOMIIETEHIIUH)

[Lnanupyembie pe3ysibTaThl OCBOCHUS JUCLUIUIUHBI

npoOJeMbl, CBSA3aHHBIE C peaju3alueld MpodecCHOHATBHBIX
byakuii, QopmynaupoBaTh 3aauyd M HaMeyaTb IYTH
HCCIICIOBAHMUS,

V2 (IIK-1)¥Ymems: npumensts meroabl auddepeHnaibHbIX
ypaBHEHHH JJIs1 peanu3auuu npodeccCuoHaNIbHBIX (YHKIHUA,

B2  (IIK-1)Bradems:  mvetomamu  auddepeHIHraIbHbIX
yYpaBHEHMH, MO3BOJSIOIMIMMU TI'eHEPUPOBATH HOBBIC HJICH,
BBISBJISITH ~ MpOOJIEMBbI,  CBA3aHHBIE  C  pealu3anuen
npodeccHOHANbHBIX  (QYHKIMKA, (GopMynupoBaTh 3agauud U
HaMe4aTh MyTH UCCIIEIOBAHUSI.

B 3 cemecTpe:

33 (TIK-1)3nams:  OCHOBBI ~ TEOPHH  BEPOSTHOCTEH,
MO3BOJISIIONIME  TE€HEpUPOBATH  HOBBIE  WJACH,  BBISBISTH
mpoOJieMbl, CBSI3aHHBIE C peanu3alueil MnpodeccuoHaNbHBIX
¢bynkuui, QopMmynupoBaTh 3agadyd M HAMEYaTh  IIYTH
WCCIIEIOBAHMS,

V3 (IIK-1) Ymems: npuMeHSTH METO/IbI TEOPUU BEPOSTHOCTEH
JUIS peanu3anuu npodeccuoHanbHbIX QYHKIUH;

B3 (IIK-1)Bradems: wmertomamu TEOPUU  BEPOSTHOCTEH,
MO3BOJISIIOIIMMUA ~ T€HEPUPOBAThH HOBBIE WU, BBISIBISATH
mpoOJeMBbl, CBSA3aHHBIE C peaju3alueld MpoQecCHOHATBHBIX
¢byHkuuit, QopMmynupoBaTh 3aJauyd M HaMe4aTh IYTH
WCCIICIOBAHMSL.

[1K-2

CIIOCOOHOCTH u
FOTOBHOCTD K
CaMOCTOSITEILHOM
y OOy4YeHHuio B
HOBBIX  YCIIOBHUSX
MIPOU3BOJICTBEHHO
H IesITeIbHOCTH C
YMECHHEM
YCTaHOBJICHHS
MPHOPHUTETOB ISt
JIOCTYDKECHUS 1IN
B Pa3yMHOE BpeMsI

B 1 cemecTpe:

31 (IIK-2)3nams: ocuoBbl nuddHepeHIInaTbHOr0 HCUUCICHHS,
MO3BOJISIFOIINE CAMOCTOSITENIbHO 00y4aThCsl B HOBBIX YCIIOBHSIX
MIPOU3BOJICTBEHHON JIESITENbHOCTH;

V1 (IIK-2) Ymems: npumeHsTH METOABI AU (HEepeHIHATEHOTO
UCYMCIIEHUS JJI1 CaMOCTOSITEIbHOIO OOYy4eHHs B HOBBIX
YCIOBUSIX MIPOU3BOJICTBEHHOU e TENBHOCTH;

Bl (IIK-2) Baaoems: wmeromamu auddHepeHIInaTbHOTO
WCUHCIIEHUS, TO3BOJIIOUIMMU CaMOCTOSITENIbHO 00ydyaThcs B
HOBBIX YCJIOBUSAX IPOU3BOJACTBEHHOM JEITEIbHOCTH.

Bo 2 cemecrpe:

32 (I1IK-2)3namsb: OCHOBBI HHTEIPAIBHOTO HCUUCIICHHUS,
MO3BOJISIOIINE CAMOCTOSTENIbHO 00y4aThCsl B HOBBIX YCIIOBHSIX
MIPOU3BOJICTBEHHON JESTENbHOCTH;

V2 (IIK-2)Ymems: nUpUMEHATH METONBI HHTETPATBHOTO
UCYMCIIEHUS JJI1 CaMOCTOSITEIbHOIO OOYy4eHHsS B HOBBIX
YCIIOBUSIX POU3BOJICTBEHHOM JEATEIBHOCTH,

B2 (TIK-2)Bradems: meTomaMu HWHTETPATBHOTO HCUUCIICHHS,
MO3BOJISIOMIMMU  CaAMOCTOSITEIbHO ~ 00ydaThCsli B HOBBIX
YCIIOBUSIX MPOU3BOACTBEHHOM J1€ATEIbHOCTH.

B 3 cemecTpe:

33 (IIK-2)3namb: OCHOBBI MaTEMaTHYECKON CTATHCTHUKH,
MO3BOJISIOIINE CAMOCTOSITEIbHO 00y4aThCs B HOBBIX YCIIOBHSIX
MIPOU3BOJICTBEHHON JESITENbHOCTH;

V3 (IIK-2)Ymemsb: npuMeHSTh METOJIBI MaTeMaTHUECKOU
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150805051
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KOMIIETEHIIUH)

[Lnanupyembie pe3ysibTaThl OCBOCHUS JUCLUIUIUHBI

CTATHUCTUKH JJII CAMOCTOSITETLHOTO OOydYeHHsT B HOBBIX
YCIIOBUSX IMPOU3BOJICTBEHHOM JICATCIILHOCTH;
B3 (IIK-2)Braoems: MeTonaMu MaTeMaTHYECKON CTAaTHCTUKH,
MO3BOJISIFOIIIMMHA ~ CAMOCTOSITEJIBHO ~ 00y4aThCsl B HOBBIX
YCIIOBUSIX MPOU3BOJICTBEHHOU IS TEIILHOCTH

I1K-30

CIIOCOOHOCTh

y4acTBOBATh B
byHIaMeHTaIbHBI
X W TIPUKIATHBIX
UCCIIC/IOBAHMSIX B
00J1acTH CyIOBOTO
AIEKTPOOOOPYIOB
aHWslT U CPEICTB
ABTOMATUKH

B 1 cemecTpe:

31 (TIK-30)3nams: ocHOBBI JIMHEHHON anreOphl, MO3BOJISIOIINE
y4yacTBOBaTh B (YHIAMEHTAIBHBIX M  MPHUKIAIHBIX
WCCIICIOBAHMSIX B OOJIACTH CYIIOBOTO AJIEKTPOOOOPYIOBAHUS U
CpEeACTB aBTOMATHKH,

V1 (IIK-30) Ymems: mpuMeHSTH METOJbI JTUHEHHON anreOpsl
it (QyHZaMEHTAIbHBIX M MPHUKIAJHBIX HCCIEIOBaHUN B
00JIaCTH  CYJIOBOTO  3JIEKTPOOOOPYJIOBAaHUST M CPEICTB
ABTOMATHKH;

B1 (IIK-30) Bnaaoems: wmeromaMu JIMHEHHON —anreOpsi,
MO3BOJISIIOIIMMHU ~ y4acTBOBaTh B (DYHIAMCHTaJIbHBIX U
NPUKIAJAHBIX  HMCCIENOBAHUSAX B O0NAacTH  CyIOBOTO
JIEKTPOOOOPYIOBAHUS M CPEJICTB AaBTOMATHKH.

Bo 2 cemecrpe:

32 (ITK-30)3nams: ocuoBbl nubdepeHInaTIbHBIX YPaBHEHHIA,
MO3BOJISIIONIME  y4acTBOBAaTh B (pyHIaMEHTaIbHBIX |
NPUKIAJIHBIX  HMCCICIOBAaHUSAX B 00JacTH  CyIOBOTO
AJIEKTPOOOOPYIOBAHHUS U CPEJICTB ABTOMATHKH;

V2 (IIK-30) Ymems: npumensts MeTopl TuddepeHInanbHbIX
ypaBHeHWH Ui (QyHIAMEHTAIBHBIX W TPUKIATHBIX
UCCIIeIOBAaHUM B OOJIACTH CYIOBOI'O 3JIEKTPOOOOPYIOBaHUS U
CpEeICTB aBTOMATHKH,

B2  (IIK-30)Braoems:  metomamu  muddepeHInanbHbIX
YpaBHEHHI, MIO3BOJISFOIIUMHU y4acTBOBATh B
(GyHIaMEHTAJILHBIX W MPHUKJIAIHBIX HCCIIECIOBAHUSIX B 00JacTH
CYZOBOTO 3JIEKTPOOOOPYIOBAHHS U CPEACTB aBTOMATHKH.

B 3 cemecTpe:

33 (TIK-30)3nams: OCHOBBI TEOPHUH PSJIOB, IMO3BOJISIOIINE
y4yacTBOBaTh B (PYHIAMEHTAJIBHBIX M  MPHUKIAJIHBIX
HCCIIEIOBaHMSIX B 00JaCTH CYAOBOIO 3J1€KTPOOoOOpyHI0BaHUS U
CpEeACTB aBTOMAaTHKH,

V3 (TTIK-30)YVmems: mpuMEHATH METOABI TEOPUHU PAIOB IS
(dyHIaMEHTAIBHBIX U TPHUKIAIHBIX HCCIENOBAaHUN B o0nacTu
CYZIOBOTO 2JIEKTPOOOOPYIOBAHHUSI U CPEACTB aBTOMATHKH,

B3 (IIK-30)Braoems:  MeTomamu  TEOPHUH  PSJIOB,
MO3BOJISIIOIIMMHU ~ y4acTBOBaTh B (DyHIAMEHTaJIbHBIX U
NPUKIAAHBIX ~ HMCCIEIOBAHUSAX B OOJAacTH  CYyJOBOTO
AJIEKTPOOOOPYTOBAHHUS M CPEJICTB ABTOMATHKH.

I1K-31

CIIOCOOHOCTD
CO3/1aBaTh
TEOPETUYCCKHE
MOJIEIIH,
TO3BOJISIOIINE

B 1 cemecTpe:
31 (IIK-31)3mams: OCHOBBI aHAJIMTHYECKOH TE€OMETpPHH,
MO3BOJISIIOIINE ~ CO3/1aBaTh  TEOPETUYECKHUE  MOJACIU |
MMPOTHO3UPOBATh CBOMCTBA OOBEKTOB MpodeccHoHaTBLHOM
JCATCIIBHOCTHU,




Kon
KOMIIETE
150805051

Pesynbrate
ocBoenust OITOIT
(conepxanue
KOMIIETEHIIUH)

[Lnanupyembie pe3ysibTaThl OCBOCHUS JUCLUIUIUHBI

MIPOTHO3UPOBATH
CBOMCTBaA
00BEKTOB
po¢eCCHOHAIBHO
U IeATeNbHOCTHU

V1 (IIK-31)Ymems: nupuMeHSITH METOJBl AHATUTHYCCKOU
reOMeTpUM  JJI1  CO3/aHus  TEOPETHYECKUX  Mojejei,
MO3BOJISIIONIMX ~ MPOTHO3UPOBATH CBOWCTBA  OOBEKTOB
npoeccnoHaNbHOM 1eATEIbHOCTH;

B1 (IIK-31) Braoems: MeToqaMu aHATUTHUECKOW TCOMETPHH,
MO3BOJISIIOIIMMU ~ CO3/1aBaTh ~ TEOPETUYECKHUE  MOJAENU U
MPOTHO3UPOBATh CBOMCTBa OOBEKTOB MPO(hEeCCHOHATBLHON
JESITEIbHOCTH.

Bo 2 cemecrpe:

32 (IIK-31)3namb: OCHOBBI HWHTErPAIBLHOTO HCYUCICHHS,
MO3BOJISIIOIIME  CO3/1aBaTh ~ TEOPETUYECKHE  MOJEIU U
MIPOTHO3UPOBATh CBOICTBa OOBEKTOB MPOheCcCHOHATbHOU
NeSITeTbHOCTH;

V2 (IIK-31)Ymems: mpuUMEHATH METOABI HHTETPATBHOTO
WCYMCIICHUSI ISl CO3JaHHMs  TEOPETUYECKHX  MOJeNei,
MO3BOJISIIOIIMX ~ IPOTHO3UPOBATH CBOMCTBa  OOBEKTOB
npodeccHnoHATEHOM JIeATEIIEHOCTH,

B2 (IIK-31)Braoems: MeToqaMiu WHTETPAIBHOIO MCUMCICHHS,
MO3BOJISIIOMIMMHU ~ CO3/1aBaTh ~ TEOPETHYECKHE MOJEIU U
MIPOTHO3UPOBATh CBOICTBA OOBEKTOB MpOheCcCHOHATBHOU
JEeSITeTbHOCTH.

B 3 cemecTpe:

33  (IIK-31)3nams:  OCHOBBI ~ TEOPUHM  BEPOSTHOCTEH,
MO3BOJISIOIIME  CO3/1aBaTh ~ TEOPETHYECKHE  MOJeNU U
MIPOrHO3UPOBATh CBOICTBa OOBEKTOB MPO(EeCCHOHATBHOU
NesITeIbHOCTH;

V3  (IIK-31) Ymems: IOPUMEHSTh  METOJbl  TEOPUU
BEPOSATHOCTEH Ui  CO3JaHUsl TEOPETHYECKHX  Mojeneid,
MO3BOJISIIONIMX ~ MPOTHO3UPOBATH CBOWCTBA  OOBEKTOB
npoecCHOHATLHOM 1€ TebHOCTH,

B3 (IIK-31)Bradems: wmetogamMu TEOPHH BEPOSTHOCTEH,
MO3BOJISIIOIIMMU ~ CO3/1aBaTh  TEOPETUYECKHME  MOJAENU U
MIPOTrHO3UPOBATh CBOICTBAa OOBEKTOB MpohecCHOHATbHOU
JeSITETbHOCTH.

[1K-34

CITOCOOHOCTH
AHATU3UPOBATH
pe3yIbTaThI
HCCJIeIOBaHUM,
pa3zpabaThIBaTh
MPEUIOKEHHUS 110
WX BHEJIPCHHIO

B 1 cemectpe:

31 (IIK-34)3nams: ocHOBHI mU(PepeHINATEHOTO HCYHCICHUS,
MO3BOJISIIONINAE AaHAIM3UPOBATh  PE3YNIBTATHl HCCIIETOBAHHIA,
pa3pabarbIBaTh MPEUIOKEHUS 110 UX BHEIPEHUIO,

V1 (TIK-34) Vmems: npumeHsaTh MeTObI quddepeHIrnaIbHoro
UCUMCIICHUS JJIl  aHalu3a pPe3yJbTaTOB  HCCIIEAOBaHUM,
pa3pabOTKH MPETOKEHHIA TT0 UX BHEAPEHHIO;

Bl (IIK-34) Bnaaodems: w~eronamu uddepeHIuanIbHOro
WCYMCIICHUS, TIO3BOJISTIONIMMH aHAIM3UPOBATh  PE3YJIBbTATHI
UCCIIEIOBAaHUM,  pa3palaTbiBaTh  HPEUIOKEHUS M0 X
BHEJIPEHUIO.

Bo 2 cemectpe:

32 (TIK-34)3unams: ocuoBbl auddepeHIraIbHbIX YPaBHCHHIA,
MO3BOJISIONINE AHAIM3UPOBATh  PE3YJBTAThl HCCIEI0BAHHM,




Kon PesynbTath
K(I){I\I’I;fe OC(BC %Z};P;’:Kg}ggn [Tnaaupyemblie pe3yabTaThl OCBOCHHUS TUCITUTUTHHBI
KOMIIETCHIIUHN)
pa3pabarbIBaTh MPEAIOKEHUS M0 UX BHEIPCHHUIO,
V2 (ITIK-34) Ymems: npumeHsats MeTOAbl Au(epeHIHaTIbHBIX
YpPaBHEHUN JUIA  aHajuu3a  pe3ysibTaTOB  HCCIENOBaHUMU,
pa3paboTKu MPEeIOKEHHI 110 UX BHEAPEHUIO;
B2  (I[IK-34)Bnaoems: wvetomamu  auddepeHIaaibHbIX
ypaBHEHUH, TMO3BOJISIIOIIMMU aHAM3UPOBATh  PE3yJbTaThl
WCCIICIOBaHMM,  pa3paldaThiBaTh  MPEUIOKEHUS IO  HX
BHE/PEHHUIO.
B 3 cemecTpe:
33 (TIK-34)3nams: OCHOBBI MaTEMAaTHYECKOW CTaTUCTHKH,
MO3BOJISIIOIINE AHAJM3UPOBATh  PE3YJIBTATHI HCCIICIOBAHUH,
pa3pabaThIBaTh MPEATIOKEHUS MO0 UX BHEAPEHHUIO,
V3 (IIK-34)Vmems: 1npuMEHSATH METOJbI MaTeMaTHUECKOW
CTaTHUCTUKH JUIsI  aHajiu3a pe3ylbTaTOB  MCCIEIOBAHMIA,
pa3paboTKH PEIOKESHHI 110 UX BHEAPEHUIO;
B3 (TIK-34)Baaoems: METOaMH MaTeMaTHYeCKOU
CTAaTHCTUKH, TO3BOJIIIOMIMMHU aHAJM3UPOBATh  PE3YyJIbTaThI
UCCIICJIOBaHMM,  pa3pabaThiBaTh  OPEUIOKEHHS IO  HX
BHE/IPEHUIO.
2. Tlacmopt (poHIA OIEHOYHBIX CPEICTB JJisi NPOBeleHHs TeKylleii u
NMPOMEKYTOYHOI aTTecTANNU 00y4al0IuXCs
No KonTponupyemsie HaumenoBanue
. /IT pasienbl (TeMbl) Kox koHTpoIupyemMoi KOMITETEHITHH OIICHOYHOT'O
JUCITUTLTAHBI CpeacTBa
Jluneitnas anredpau | 31, Y1, B1 (OK-3), 31, V1, Bl (TIK-1), KoHntponbnas
1 aHAIUTHYECKas 31, V1, Bl (IIK-2), 31, V1, B1 (IIK-30), | pabora, pacueTHo-
TCOMETPHSI 31, V1, B1 (ITIK-31), 31, V1, BI (ITK-34) | rpaduueckas padbota
2 Huddepennmansuoe | 31, V1, B1 (TIK-2), 31, V1, Bl (TIK-34) KoHntponbnbie
HCYHCIICHHE paboThI, pacueTHO-
rpaguueckas pabota,
DK3aMeH
3 HurerpansHoe 31, V1, B1 (OK-3), 31, V1, Bl (IIK-1), Kontponbnas
WCUHNCIICHUE 31, V1, Bl (IIK-2), 31, V1, B1 (I1K-30), | pabora, pacueTHo-
31, V1, B1 (IIK-31), 31, Y1, B1 (I1IK-34) | rpaduueckas pabota
4 Huddepennmanpapie 31, V1, Bl (OK-3), 31, V1, B (TTK-1), KonTponbhas
YPaBHCHHA 31. V1, Bl (IK-2), 31, V1, BI (IK-30), | P200Ta pacuetio-
31, V1. BI (TIK-31), 31, V1, Bl (IK-34) | "Padurcckas pabora
DK3aMeH
5 Psapr 31, V1, B1 (OK-3), 31, V1, Bl (TIK-1), Kontponbnas padota
31, V1, Bl (IIK-2), 31, V1, B1 (IIK-30),
31, V1, B1 (ITK-31), 31, V1, BI (ITK-34)
" | epommoerain | 31 Y1 BIOKD).3L VL BLATCD, | (EEERACE
MaTeMaTH4yeCcKas 31, V1, BI(IK-2), 31, V1, B1 (TTK-30), rpa(pnt;ecxne paboThI
31, Y1, Bl (IIK-31), 31, Y1, B1 (I1K-34)
CTaTUCTUKA DK3aMeH




3. KpnTeme OICHUBAHUA PE3yJabTaTa oﬁyqe}mﬂ Mo JMCHUIIJINHEC H HIKAJIAa OCHUBAHUA

Kpurtepuu onieHuBaHus pe3yibTraTta 00y4eHus 0 AUCUUTUINHE

PesynbTar
Y IKaJIa OLICHUBAHMUS 110 TUCHUIUIMHE [Tpouenypa
00y4eHus 1o
S — 2 3 | 4 | 5 OLICHUBaHMUs
He 324TEeHO 3auTeHo
31 (OK-3) OtcyrctBue | Henomnbie Ccdopmuposa | ChopmupoBa | 3auer uiu
3namo: 3HaAHUHI MIpeJICTaBJIeH | HHbIE, HO HHBIE He3ayeT 1o
OCHOBBI WIH us o cojepkaue | cucremaruyec | PacuetHo-
JIMHEHOMN dbparMeHTapH | JIMHCHHOM OT/JEJIbHBIE Kue rpaduaecko
anreOpsl, bIC anredpe poOeITbI MpeJCTaBICHH | i1 paboTe
IIO3BOJISIOIIHE MIpECTaBICH npeacTaBieH | s o quHeHHou | Nel;
OBJIAJIETh us o us o anredpe — DK3aMeEH.
MaTeMaTU4YeCcKOl | JINHEUHOU JIMHEWHON
" anredpe anrebpe
€CTECTBEHHOHAYY
HOU KYJIBTYpPOU
V1 (OK-3) OtcyrctBue | B nenom B nenom CdhopmupoBa | 3auer wiu
Ymems: yMEHUM YIOBJIETBOPH | YAOBJIETBOPU | HHBIE U He3ayeT 1o
MPUMEHSITh W TeNbHBIC, HO | TEJbHBIE, HO | cucTemaruyec | PacueTHo-
METO/IbI (dbparmMeHTapH | He CoJIepXKaIIie | Kue yMEHHS rpaduyecko
JTUHEHHON bI€ YMEHHSI | CUCTEMATH3U | OTJEJIbHbBIC MOJIb30BaThCs | i paboTe
anreOphl IS [I0JIb30BAThCSl | POBaHHbIE po0OeIIbI anmapaTom Nel;
OBJIAJICHUS anmapaTtoM | yMEHHUS YMEHHUS JTUHEHHON — DK3aMeEH.
MaTeMaTU4eCKON JUHEHHON | MOJB30BaTHCS | MOJIB30BATHCS | aIreOpbl
u anreopsl anmnapaTtom anmnapaTom
€CTECTBEHHOHAYY JINHEMHOM JIMHEHOMN
HOW KyJIbTYpOH anreOpbl anreOpbl
B1 (OK-3) OtcyrctBue | B nenom B nenom Cdopmuposa | PacuetHo-
Bnaoemp: BJIQ/ICHUS YIOBJIETBOPH | YAOBIIETBOPU | HHBIE U rpaduyecka
METOaMH W TeNbHbIE, HO | TEJIbHBIE, HO | CUCTeMaruyec | st paboTa
JTUHEHHON dbparmeHTapH | He cojiepXalife | Kue HaBbIKU Nel;
anreopsl, bI€ BJIQJICHUS | CUCTEMAaTU3U | OT/AEJbHBIC BJIa/ICHUSA — DK3aMEH.
MO3BOJISIIOIIMMHA | OCHOBHBIMU | pOBAaHHBIE poOeIbI OCHOBHBIM
OBJIAJIETh METOIaMH HaBBIKU HaBBIKH METOJITaMHU
MaTeMaTHUeCKOM | JIMHEHHOU BJIaJICHUS BJIAJICHUSI JINHEHHOU
" anreOpsl OCHOBHBIMH OCHOBHBIMH anreopsl
€CTECTBEHHOHAYY MeToAaMu METOJIaMHU
HOU KyJIbTYpOil JINHEHOM JIMHEHOM
anreOpbl anreOpbl
32 (OK-3) OtcyrctBue | Hemomnuble Chopmupona | ChopmupoBa | 3auer wiu
3namo: 3HAHUH MpeACTaBleH | HHbIE, HO HHBIE He3auer Mo
OCHOBHbIE WIH us o0 conepkame | cucremarudyec | KontponbH
MOHSITHSI, METOJIbI | ()parMEHTApH | HHTETPATBHO | OTAETHHBIC KHe ol pabore
Y IIPUEMBI bIe M po0OeIIb npexacrasieHu | Ned n
penieHus NPEJICTaBICH | HCUMCICHUHU | MPEACTaBleH | 50 PacuetHo-
TUMOBBIX 33724 us 00 us 00 WHTETpAJIbHO | Tpadudecko
HUHTETPAITBHOTO WHTETPAILHO WHTETPAIIBHO | M UCUMCIICHHUH | i paboTe
HCUNCIICHUS M M Ne3;
HCUYUCIICHUH VCUYUCIICHUHT — HK3aMEH.
VY2 (OK-3) OtcyrctBue | B nenom B nemom CdopmupoBa | 3auet uiam
Ymems: YMEHUH YIOBJIETBOPH | YAOBJIETBOPU | HHBIE U He3auer 1o
HCIOJIb30BaTh W TeNbHBIE, HO | TelbHbIE, HO | cucremarudec | KoHtponbH




P Kpurepun oneHnBaHus pe3ynbrara 00y4eHus 10 AUCIUIIITHHE
e3yIbTaT U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE [Tpouenypa
00yJeHus 1Mo
S — 2 3 4 | 5 OLICHUBaHHMS
He 324TeHO 3aurteHo
ammapar ¢dparmeHTapH | He CoZieprKaIie | KM€ YMECHUS oit pabote
UHTETPATBHOTO pIC YMEHUS | CUCTEMAaTHU3H | OTIEJbHBIC nojb30Barbest | Ned u
UCUYHCIICHUS H0JIb30BAThCSl | POBAHHBIC npoOetb anmapaTom Pacuerno-
anmapaToM | yMEHUs YMEHUS MHTETPATBHOT | rpaduvyecKo
MHTErPaIbHO | MOJIb30BAThCA | MOJIB30BATHCS | O HCUUCICHUS | i paboTe
ro anmnapaTrom anmnapaTom Ne3;
WCUUCIICHUSI | HHTETPAIBHO | MHTETPAIBHO — 9K3aMeH.
ro ro
WCUHUCIICHUSL | HCUUCIICHUS
B2 (OK-3) OrcyrctBue | B memom B nennom CdopmupoBa | KonrpombsHa
Bnaoems: BJIAJICHUS YIOBJIETBOPH | YIOBIETBOPH | HHBIC s paboTta
OCHOBHBIMH 170071 TENbHBIC, HO | TEJbHBIE, HO | cuctemarnudec | Ned u
METOJIaMU (dparmenTapH | He COZIepIKaIlie | KM€ HaBBIKH PacuerHo-
UHTETPATBHOTO bIC BIIAJICHUS | CUCTEMAaTH3U | OTAEIbHBIC BJIaJICHHUSI rpaduyuecka
UCUYHCIICHUS OCHOBHBIMH | POBaHHBIC npoOetb OCHOBHBIM s paboTta
METOAAMHU HaBBIKH HaBBIKH METOAAMHU Ne3;
UHTErpalibHO | BIIAJCHUS BJIAJICHUS UHTErPaJIbHOT | — DK3aMEH.
ro OCHOBHBIMH | OCHOBHBIMH | O MUCUHCIICHUS
UCYHCIICHUSI | METOJIaMH METOJlaMU
WHTETPAJIbHO | HHTETPATBLHO
ro ro
VCYHCIICHUSI | HCUUCIICHHUSI
33 (OK-3) OrcyrctBue | Hemonnsle CdopmupoBa | ChopmupoBa | 3aueT uiu
3namo: 3HaHUH MPEJCTABICH | HHBIE, HO HHBIE HEe3a4eT 10
OCHOBHbIE WIn us 0 TeOpun | copepkamue | cucrematuuec | KoHTposibH
TIOHATHS, METOIBI | (hparMeHTapH | psSaoB OTJeNbHBIC KHe ol pabore
U TIPUEMBbI ble pooeb npezactaBieHn | Ne6;
perteHus IpeCTaBICH NIPEJICTaBICH | 51 O TEOPUHU — DK3aMeH.
TUIOBBIX 3a7a4 Usl O TEOpUH Usl 0 TEOPUU | pSAZIOB
TEOPHH PSIOB psIOB psIOB
VY3 (OK-3) OrcyrctBue | B nenom B nenom CcopmupoBa | 3auer win
Ymems: YMEHUH YIIOBJIETBOPH | YAOBJETBOPU | HHBIC H HEe3a4eT 10
UCIIOJIb30BaTh WIH TEJIbHBIE, HO | TeJbHbIE, HO | cucreMaTnuec | KoHTposisH
anmapar Teopuu | parMeHTapH | He cojepXKale | Kue yMEeHHs oii pabote
psiioB bl€ YMEHUS | CUCTEMaTHU3HM | OTIENbHBIC noJjb30Batbest | Neb;
MIOJIb30BATHCS | POBAaHHBIE pooeBI armapaTom — DK3aMeH.
anmapaToM | yMEHUs YMEHUS TEOPHH PSI0B
TEOPHUH MOJTb30BATHCS | TTOJTB30BATHCS
ps10B anmnapaTom anmnapaTom
TEOPHH TEOPHH PSIOB
psiioB
B3 (OK-3) OrcyrctBue | B nemom B nenom Cdopmuposa | Konrponbna
Bnaoembs: BJIaJICHUS YJIOBJIETBOPH | YAOBJIETBOPU | HHBIC U g pabora
OCHOBHBIMH 17001 TENbHBIC, HO | TEJbHBIE, HO | cucTeMaTtnuec | Neb;
METOAAMHU (dparmeHTapH | He coJepxale | Kue HaBbIKU — 9K3aMeH.
TEOPUH PS/IOB bIC BIIAJICHUS | CHCTEMAaTH3H | OTJEIbHbIC BIIQZICHUS
OCHOBHBIMH | pOBaHHbBIE pooebl OCHOBHBIM
METOJIaMU HaBBIKU HaBBIKU METOJIaMH




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By eHNS 110 U IKaJIa OLICHUBAHMUSI 110 TUCHUIUIMHE ITpouenypa
S — 2 3 4 5 OLICHUBAHUS
He 3a4YTeHO 3aureHo
Teopuu BIIQ/ICHUS BJIQ/ICHUS TEOpHUU PSIIOB
psioB OCHOBHBIMHM | OCHOBHBIMH
METOoJIaMU MeTOoJIaMU
TEOpUun TEOpUU PSIIOB
pSIOB
31 (TIK-1) OtcyrctBue | Henomnbie Ccoopmuposa | ChopmupoBa | 3aueT uiu
3namo: 3HAHUU IIPEJCTABICH | HHbIE, HO HHBIE He3ayeT 1o
OCHOBHBIE WIH us 00 conepkaue | cucremarudec | KontponabH
MOHSTHSI, METOJIbI | ()parMEHTapH | AaHATTUTHUYECK | OTAEIbHBIC KHe oii pabote
Y IIPUEMBI 3(S oi pOoOEIIbI npenacrasieHu | Nel u
peleHus MPEJICTaBICH | TEOMETPUU MpeJICTaBiIeH | 51 00 Pacuetno-
THUIOBBIX 33]a4 us o0 us 00 AHATUTUYECKO | rpaduuecko
AHATUTUYECKOU AHATUTUYECK aHAIMTUYECK | il reomeTpun | i pabote
reoMeTpun ol on Nel;
TeOMETPHUH reOMEeTpUn — DK3aMEH.
VY1 (TIK-1) OtcyrcrBue | B menom B nenom CcdopmupoBa | 3ader wim
Ymems: YMEHHH YIOBJIETBOPH | YAOBJETBOPU | HHBIE U He3ayeT o
HCII0JIb30BaTh Wi TeJbHbIE, HO | TeJIbHbIE, HO | cucremarudec | KoHTpoabH
amnmapar dbparMeHTapH | HE collepKalie | KM€ YMEHHUS oii pabote
AQHAIUTUYECKOU bl€ YMEHMSI | CUCTEMAaTH3U | OTJEJIbHbIE nosib3oBatbes | Nel u
reOMEeTPHUH MOJIb30BATHCS | POBAHHBIE poOetbl anmnapaTom Pacuetno-
anmapaTtoM | yMEHHUs YMEHHUSI aHAJIMTUYECKO | rpaduuecko
aHAJIUTHYECK | MOJIb30BaThCsl | MOJIB30BAThCS | i reoMeTpun | i pabote
on anmapaTom anmapaTom Nel;
TreOMETPUH | AaHAJUTUYECK | aHAIUTHYECK — DK3aMEH.
oi on
TE€OMETPHUH reOMETPUHN
B1 (TIK-1) OrcyrctBue | B nemom B nenom Cdopmuposa | Konrponbna
Bnaoemp: BJIaJICHUS YIOBJIETBOPH | YIOBJIETBOPHU | HHBIE U g pabora
OCHOBHBIMH WIH TeNbHbIE, HO | TeJbHbIE, HO | cuctemaruyec | Nel u
METOJaMHU (dparmMeHTapH | He coJleprKalliue | KM€ HaBbIKU PacuetHo-
AQHAIUTUYECKOU b€ BJIQJICHUS | CUCTEMAaTU3U | OT/AEJbHBIC BJIa/ICHUS rpaduyecka
TEOMETPUH OCHOBHBIMHM | pOBaHHbIE pooebl OCHOBHBIM g pabora
METOAAMH HaBBIKA HAaBBIKU METOAAMH Nel;
AQHAJTUTHYECK | BIIAJICHUS BJIaJICHUS AHAJIMTUYECKO | — DK3aMEH.
on OCHOBHBIMH OCHOBHBIMH 1 reOMEeTpun
TEOMETPUH METOJIaMHU METOAaMU
AQHAJIUTUYECK | aHAJIUMTUYECK
oi on
reOMEeTpUH reoMeTpUn
32 (T1K-1) OrcyrctBue | Hemonnsle CdopmupoBa | ChopmupoBa | 3auer uiu
3namo: 3HaHUHI MIpe/ICTaBJIeH | HHBIE, HO HHBIE He3ayeT 1o
OCHOBHBIE WIH us o conepkame | cucremarndec | KonrponasH
MOHSTHSI, METOJIbI | (hparMeHTapH | nuddepeH | oTAeTbHbIE KHe oii pabote
U TIPUEMBI bIC QJIBHBIX pooebl npenacraBieHu | NeS u
pelieHus NpEJCTaBICH | YpaBHEHHUSX | MPEACTaBIEH | 0 PacuerHo-
TUTIOBBIX 3aJ1a4 us o us o muddepenma | rpadpudecko
nuddepennmanbl | auddepeHm nuddepeHy | JIbHBIX i




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By eHNS 110 U IKaJIa OLICHUBAHMUSI 110 TUCHUIUIMHE ITpouenypa
S — 2 3 4 5 OLICHUBAHUS
He 3a4YTeHO 3aureHo
bIX YpaBHCHUH aJbHBIX aJbHBIX YpaBHEHUSX paboteNe4;
YPaBHEHHUSX YpaBHEHHUSIX — DK3aMEH.
V2 (TIK-1) OtcyrctBue | B menom B nenom CdopmupoBa | 3auet wim
Ymems: YMEHUH YIIOBJIETBOPH | YIOBJIETBOPU | HHBIE U He3ayeT 1o
UCIIOJIb30BaTh W TeJNbHbIC, HO | TeJIbHbIE, HO | cucremarudyec | KoHTponbH
anmnapar ¢parmenTapH | He coJiepKallue | KM€ YMEHHUS oii pabore
mubdepeHManbt | ble YMEHUSI | CUCTEMaTU3U | OTAEIbHBIC nosib3oBatbesa | NoS u
BIX YpaBHEHUI II0JIb30BAThCSl | POBAHHbIE pooebI anmnapaTom PacuetHo-
amnmapaToM | yMEHHUS yMEHUS muddepennua | rpadudecko
mudQepeHnr | MOIb30BATHCS | MOJIB30BATHCS | JIBHBIX i pabote
AIbHBIX anmnapaTom anmnapaTom YpaBHEHHUIA Ned;
ypaBHeHHi | muddepenim | nuddepenun — DK3aMEH.
QJIbHBIX aJIbHBIX
ypaBHEHUH YPaBHEHUH
B2 (TIK-1) OrcyrctBue | B uenom B nenom CdopmupoBa | KonrponbsHa
Bnaoems: BJIAJICHUS YAOBJIETBOPU | YJIOBJIIETBOPH | HHBIE U s paboTta
OCHOBHBIMH WIH TeNbHBIC, HO | TeNbHbBIE, HO | cuctemarudec | NoS u
MeTOoaMHU (dparmeHTapH | HE coJiepKalllie | KM€ HaBbIKU PacuerHo-
mubdepeHInanbH | ble BIAACHHUS] | CUCTEMaTU3H | OTACNbHBIC BJIQ/ICHUS rpaduyecka
BIX YpaBHEHUI OCHOBHBIMHM | pOBaHHbIE poOeIIbI OCHOBHBIM g paboTa
METOIaMHI HaBBIKU HABBIKU MeTOJaMHU Ned;
mubdepeHy | BiageHus BJIa/ICHUS mubdepeHMa | — SK3aMeH.
aJIbHBIX OCHOBHBIMH | OCHOBHBIMHM | JIHBIX
YpaBHEHUH METOIaMH METOIaMU YpaBHEHUH
muddepentm | nupdepeHn
AJIbHBIX QJTBHBIX
ypaBHEHUH YPaBHEHUNU
33 (T1K-1) OrcyrctBue | Hemonnble Chopmuposa | ChopmupoBa | 3auer uiu
3namo: 3HaHUU IIPENICTABICH | HHBIE, HO HHBIE He3ayeT 1o
OCHOBHBIE WIH us 0 Teopun | cojepkamue | cucremarudec | KoHtponabH
HOHATHS, METO/Ibl | (hparMeHTapH | BEPOATHOCTE | OTAENbHbIC KHE oii pabore
Y TIPUEMBI ble i poOebI npeacraBieHu | Ne7 u
peleHus IIpEJICTaBJICH IIPEJICTABJIEH | 51 O TEOPUU PacuetHo-
TUIOBBIX 3aja4 us O TEOPUH Usl 0 TEOPUU | BEPOATHOCTEH | rpaduuecko
Teopun BEPOSATHOCTE BEPOATHOCTE it pabote
BEpPOSITHOCTEN 51 51 Ne5;
— DK3aMEH.
V3 (TIK-1) OtcyrctBue | B nenom B uenom Cdopmupona | 3auer wiu
Ymems: YMEHHH YIIOBJIETBOPH | YIOBJIETBOPH | HHBIE U He3ayeT 1o
HCIIOJIb30BaTh W TeJNbHbIE, HO | TelIbHbIE, HO | cucreMarudec | KoHTponabH
amnmapar Teopuu | ¢pparMeHTapH | He CoJIepiKalie | KM€ YMEHHUS ol pabore
BEPOSATHOCTEM bIC YMEHUS | CHCTEMATU3U | OTIEIbHBIE nosnb3oBareca | Ne7 n
II0JIb30BATHCSl | POBAHHBIE pooebl anmnapaTom PacuetHo-
anmnapaTtoM | yMEHHUS YMEHHUS TEeopuu rpaduyecko
TEOpUH MOJIb30BaThCs | TMOJIB30BATHCS | BEPOSTHOCTEH | i paboTe
BEPOATHOCTE | ammapaToM arnrmapaToM No5;
71 TEOpUHU TEOpUH — DK3aMeH.
BEPOSITHOCTE | BEPOSATHOCTE




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By eHNS 110 U IKaJIa OLICHUBAHMUSI 110 TUCHUIUIMHE ITpouenypa
S — 2 3 | 4 | 5 OLICHUBaHHMS
He 3a4YTeHO 3aureHo
i i
B3 (IIK-1) OrcyrctBue | B nenom B nenom Cdhopmuposa | KonrponbsHa
Bnaoems: BJIA/ICHUS YIIOBJIETBOPH | YIOBJIETBOPU | HHBIC U g paboTa
OCHOBHBIMH WIH TENbHbIE, HO | TEJIbHbIE, HO | cucTemaruyec | No7 u
MeTOoaMH1 dbparmeHTapH | He coJiepKalie | KHe HaBbIKU Pacuerno-
Teopun b€ BJIQJICHUS | CUCTEMAaTU3U | OTAEIbHBIC BJIa/ICHUSA rpaduydecka
BEPOATHOCTEH OCHOBHBIMH | pOBaHHbIE po0GeIIb OCHOBHBIM g paboTa
METOAAMU HaBBIKU HAaBBIKU METOAAMU Ne§;
Teopuu BIIQ/ICHUS BJIQ/ICHUS Teopuu — DK3aMEH.
BEPOATHOCTE | OCHOBHBIMU | OCHOBHBIMU | BEPOSITHOCTEH
i METOJIaMU MeTOJaMHU
TEOpuun TEeopuu
BEPOSITHOCTE | BEPOATHOCTE
i i
31 (TIK-2) OrcyrctBue | Hemonnsie ChopmupoBa | ChopmupoBa | 3auer wiu
3namo: 3HaHUU IIPEJICTaBIEH | HHBIE, HO HHBIE He3ayeT 1o
OCHOBHBIE WIH us o conepxkame | cucremarudec | KontponbH
HOHATHS, METOBI | (hparmeHTapH | muddepeHy | OTaenbHbIC KHe oii pabote
Y MIPUEMBI ble aJIbHOM poOeb npeacraBieHu | Ne2, Ne3 u
pelieHus IPEJCTaBICH | UCUUCIEHUU | NPEACTaBIEH | 50 PacuerHo-
TUIIOBBIX 33724 us o us o nuddepernua | rpapudecko
muddepeHmanel | quddepeHu muddepeH | IbHOM i pabore
Oro UCUUCIICHUS | QJIbHOM AJIBHOM ucurcneHun | Ne2;
MCUYMCIICHUU MCYMCIICHUU — DK3aMEH.
V1 (TIK-2) OtcyrctBue | B nenom B nenom CdopmupoBa | 3auer wiu
Ymems: yMEHUI YIOBJIETBOPU | YJIOBJIETBOPHU | HHBIE U He3ayeT o
HCII0JIb30BaTh U TENbHBIE, HO | TEJIBHBIE, HO | cucreMarndyec | KoHtponbH
amnmapar (dbparMeHTapH | HE cozepXKale | Kue yMEeHHs oii pabote
muddepeHManbl | ble YMEHHMST | CUCTEMAaTHU3M | OTJIENIbHBIE nosib3oBarbes | Ne2, Ne3 n
Or0 MUCYUCIIEHUS | [OJIb30BAThCs | pOBaHHbBIE po0GeIIbI anmnapaTom PacuerHo-
anmapaTtoM | yMEHHUS YMEHMUS muddepennma | rpadpudecko
muddepeHnn | MoJIb30BaThCS | MOJIB30BATHCS | JIBHOTO i pabote
AITBHOTO anmnapaTom anmnapaTom UCYMCIICHUS Ne2;
ucuucnenus | qmupdepennn | muddepenim — DK3aMeEH.
aJIBHOTO aJIBHOTO
VCYMCIICHUS | UCUHCIICHHS
B1 (IIK-2) OrcyrcTBue | B nenom B nenom Ccopmuposa | KonrponbHa
Bnaoems: BJIQJICHUS YIOBJIETBOPU | YIOBJIETBOPH | HHBIE U s paboTta
OCHOBHBIMH 1581071 TeJIbHbIE, HO | TeNbHbIE, HO | cucTtemaTudec | Ne2, Ne3 u
MeTOIaMH1 dbparmeHTapH | He coJiepKaliie | KM€ HaBbIKU PacuerHo-
muddepeHIManbH | ble BIaJCHUs | CUCTEMaTHU3u | OTJIENIbHbIC BJIa/ICHUSA rpaguyecka
Or0 UCYUCIICHHS | OCHOBHBIMH | pOBaHHbIE po0OeIIb OCHOBHBIM s paboTa
METOIaMHI HaBBIKU HaBBIKU MeTOJIaMHU Ne2;
mubdepeHy | BiaaeHus BJIQ/ICHUSA muddepeHra | — IK3aMeH.
aJIbHOIO OCHOBHBIMM | OCHOBHBIMH | JIBHOTO
UCUMCIICHUS | METOAaMHU MeTOoJIaMU WCUYHCTICHUS
muddepernu | auddepeHnn
QJIIBHOTO aJIbHOTO




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By HeHHA 0 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 | 4 | 5 OLICHUBaHHMS
He 324TeHO 3aurteHo
VCYHCIICHUS | MCUUCIICHMUSI
32 (I1K-2) OtcyrctBue | Henomnnbie CcdopmupoBa | ChopmupoBa | 3auer uiu
3namo: 3HaHU IIPEJCTABICH | HHbIE, HO HHbIE He3ayeT 1o
OCHOBHBIE 17001 us 00 comepxame | cucremaruuec | KoHTponbH
HOHATUS, METO/Ibl | (hparMeHTapH | MHTErpajlbHO | OTIENIbHBIE KHe oii pabore
U TIPUEMBI bIC M pooebl npencrasienu | Ned u
peLeHus IPEJCTaBICH | UCUUCICHUU | MpEACTaBieH | A 00 PacuetHo-
TUTIOBBIX 3a/1a4 us o0 us 00 WHTETPAIBHO | TpaduiecKo
UHTErpajibHOIo UHTErpajIbHO UHTETpaJbHO | M UCUYMUCIIECHUU | i paboTe
HCYHUCIIEHHS M M Ne3;
UCUHUCIIEHUU HCUHUCIIEHUU — 9K3aMeEH.
V2 (TIK-2) OtcyrcrBue | B menom B nenom CdopmupoBa | 3ader wim
Ymems: yMeHUuI YIOBJIETBOPH | YAOBJETBOPU | HHBIE U He3ayeT 1o
UCTIOJIb30BaTh WA TENIbHBIC, HO | TEJbHBIE, HO | cucreMaTndec | KoHTpossH
anmapar ¢bparmeHTapH | He coJepxalie | Kue yMeHus oii pabore
UHTETPATBHOTO pIC YMEHUS | CHCTEMAaTH3H | OTIEJbHBIC noJip30Batbest | Ned u
UCUHUCIICHUS H0JIb30BaThCsl | POBAaHHbBIE pooebl anmnapaTom PacuetHo-
anmapaToM | yMEHUs YMEHUS MHTETPATBHOT | rpaduIecKo
MHTETPaJbHO | IOJIb30BAThCS | MOJIB30BATHCSA | O MUCUMCICHUs | i paboTte
ro anmnapaTtom anmnapaTom Ne3;
HCUUCIIEHUS | MHTErpaJIbHO | MHTETPajbHO — 3K3aMeEH.
ro ro
VCUHCIICHUSl | MCUUCICHHUS
B2 (T1IK-2) OrcyrctBue | B nemom B nenom Cdopmuposa | Konrponbna
Bnaoemp: BJIaJICHUS YJIOBJIETBOPH | YAOBJIETBOPU | HHBIE U g pabora
OCHOBHBIMH 120011 TENIbHBIC, HO | TEJbHBIE, HO | cucreMaTmdec | Ned u
METOAAMU (dparMeHTapH | He coJiepxalie | Kue HaBbIKU PacuetHo-
UHTETPATHHOTO bIC BIIAJICHUS | CUCTEMAaTH3U | OTACIHHBIE BJIQJICHUS rpadudecka
UCUUCIICHUS OCHOBHBIMH | pOBaHHbIE pooeb OCHOBHBIM g pabora
METOAAMHU HaBBIKH HaBBIKH METOAAMHU Ne3;
UHTETPaJIbHO | BIIAJICHUS BJIaJICHUS MHTETPAJIBHOT | — 9K3aMEH.
ro OCHOBHBIMH | OCHOBHBIMH | O MUCUHCJICHUS
UCUHUCIIEHUS | METOJaMHU METOAaMU
WHTETPAJIbHO | HHTETPATHLHO
ro ro
VCYHCIICHUS] | HCUHMCIICHHS
33 (I1K-2) OrcyrctBue | Hemonnsle Ccdopmuposa | ChopmupoBa | 3aueT uiu
3name: 3HAHWUH MIPEJCTAaBICH | HHBIE, HO HHBIE He3a4eT 10
OCHOBHBIE WIN us o cojepxaie | cuctemaruuec | PacuetHo-
TIOHATHS, METOIBI | (hparMeHTapH | MaTeMaTudec | OTIeNbHBIC KHe rpapuIecKo
U TIPUEMBbI bIE KOH pooebl npeJCcTaBiIeHn | i pabore
peneHus IIPE/ICTABIICH | CTAaTUCTUKE MIPEACTABIEH | 51 O Neb6;
TUIOBBIX 3a7a4 us o usi 0 MaTeMaTHUYeCK | — 9K3aMeH.
MaTeMaTUYeCKOW | MaTeMaTH4eC MareMaTrhyec | ou
CTaTUCTUKU KOM KOM CTaTUCTUKE
CTATUCTHKE CTaTUCTHKE
V3 (TIK-2) OtcyrctBue | B nenom B nemom CdopmupoBa | 3auet uiam
Ymems: YMEHUH YIOBJICTBOPH | YAOBJIETBOPU | HHBIE H HE3a4eT 10




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By eHNS 110 U IKaJIa OLICHUBAHMUSI 110 TUCHUIUIMHE ITpouenypa
S — 2 3 4 | 5 OLICHUBaHHMS
He 3a4YTeHO 3aureHo
UCII0JIb30BaTh WIH TEJIbHBIE, HO | TeJbHbIC, HO | cucreMaTtnuec | PacdyerHo-
anmnapar ¢parmenTapH | He coJiepKallue | KM€ YMEHHUS rpapuuecKo
MaTeMaTHYeCKOM bl€ YMEHUS | CUCTEMaTHU3H | OTIENbHBIC I0JIb30BaThCsl | U pabore
CTaTUCTUKU MOJIb30BaThCS | POBAHHbBIC poOeITbI anmnapaTom Nob6;
anmnaparoM | yMEHUs YMEHUS MaTeMaTHYeCK | — 9K3aMEH.
MaTeMaTHyeC | I0JIb30BaThCs | MOJI30BATHCA | OU
KO anmnapaTrom anmnapaTom CTaTUCTHUKH
CTaTUCTUKHM | MaTeMaTU4eC | MaTeMaTH4ec
KO KOU
CTaTHUCTUKH CTaTUCTHKH
B3 (TIK-2) OrcyrctBue | B uenom B nenom CdopmupoBa | PacuetHo-
Bnaoemp: BJIQ/ICHUS YIIOBJIETBOPH | YJIOBJIETBOPU | HHBIE U rpaduyuecka
OCHOBHBIMHU WIn TeJIbHBIE, HO | TEJbHbIE, HO | cUcTeMaThuec | g pabdora
MeTOoaMHU (dparmeHTapH | He coJiepKallie | KM€ HaBbIKU Neb;
MaTeMaTHYeCKOW | ble BIAaJCHUsI | CUCTEMATU3U | OTAENbHbIC BJIaJICHUS — 3K3aMeEH.
CTaTUCTUKH OCHOBHBIMHM | pOBaHHbIE po0OeIIbI OCHOBHBIM
METOAaMU HaBBIKH HaBBIKH METOAaMHU
MaTeMaThyec | BIaJCHUS BJIQ/ICHUS MaTeMaTH4YecK
KOM OCHOBHBIMHU OCHOBHBIMU on
CTaTHUCTUKH | METOAAMHU MeTOoIaMU CTaTUCTUKH
MaTeMaTH4ec | MareMaThyec
KOU KOU
CTaTHUCTHUKH CTaTUCTHKH
31 (TTK-30) OrcyrctBue | Hemonnble Chopmupona | ChopmupoBa | 3auer wiu
3namo: 3HaHU IIPEJICTABICH | HHBIE, HO HHBIE He3ayeT 1o
OCHOBHbIE WIH us o cojepkauie | cucremaruyec | PacuetHo-
HOHATHS, METO/Ibl | (pparMeHTapH | TUHEHHOM OTJIE/IbHbBIE KHE rpapuuecKko
Y TIPUEMBI bIC anredpe poOebI MpeCTaBICHN | i paboTe
peleHus IIPEICTaBJICH IpeJCTaBlIeH | 5 0 JMHeWHoN | Nel;
TUTIOBBIX 337124 us o us o anredpe — DK3aMeH.
JIMHENHON JIMHENHON JIMHEWHON
anreopsl anredpe anreOpe
VY1 (IIK-30) OrcyrcTBue | B nenom B nenom CcdopmupoBa | 3auer win
Ymemo: yMEHUI YIOBJIETBOPU | YIIOBJIETBOPHU | HHBIE U He3ayeT o
UCII0JIb30BaTh NI TENbHBIE, HO | TEJIBHBIE, HO | cucTeMarnyec | PacueTHo-
amnmapar (dbparMeHTapH | He cojepXKale | Kue yMEeHHs rpaduyecko
JMHENHON bl€ YMEHMSI | CUCTEMATH3U | OTJEJIbHbBIE MOJIb30BaThesl | i pabote
anredpsl [I0JIb30BATLCS | POBAHHBIE po0OeIIb arrapaToM Nel;
anmapaToM | yMEHUs YMEHMUS JUHENHON — DK3aMEH.
JUHEHHON | MOJB30BATHCS | MOJIB30BATHCS | aareOpbl
anreOpbl anmnapaTom anmnapaTom
JIMHEWHOU JIMHEWHON
anreOpbl anreOpbl
B1 (TIK-30) OtcyrctBue | B nenom B uenom Cdopmuposa | PacuetHo-
Bnaoemp: BJIAJICHUS YIOBJIETBOPH | YIOBJIETBOPHU | HHBIE U rpaduyuecka
OCHOBHBIMHU WIn TEJIbHBIE, HO | TEJbHBIC, HO | cUcTeMaThuec | g pabdora
METOaMHU (dparmeHTapH | He coJlepKallue | KM€ HaBbIKU Nel;
JUHENHHOU bl€ BIAJICHUs | CUCTEMAaTH3U | OTAEIbHbIE BJIAJICHUS — 9K3aMEH.




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By HeHHA 0 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 | 4 | 5 OLICHUBaHHMS
He 324TeHO 3aurteHo
asreOpbl OCHOBHBIMHM | POBaHHbIE pooebl OCHOBHBIM
METOAAMHU HaBBIKH HaBBIKH METOAAMU
JINHEHHON BJIAJICHUS BJIQJICHUSI JINHEHHOU
anreOpsl U OCHOBHBIMH | OCHOBHBIMHU | aJir€Opbl U
aHAJIUTUYECK | METOJaMHU METOAAMU aHAJMTUYECKO
on JIMHEHHON JIMHEWHON 1 reoMeTpuu
T€OMETPUH anreopsl U anreopsl U
AQHAJIUTHYECK | aHAIUTHUYECK
ol on
Te€OMETPHH r€OMETPHUH
32 (ITK-30) OrcyrctBue | Henonnbie ChopmupoBa | ChopmupoBa | 3auer wiu
3namp: 3HaHUH MPEJCTABICH | HHBIE, HO HHBIE HE3a4eT 10
OCHOBHbIE WIn us o cojepxaue | cucremaruuec | KoHTposnbH
HOHATHS, METOB! | (hparmeHTapH | muddepeHy | oTaenbHbIC KHe oii pabote
U TIPUEMBI ble AJIbHBIX pooeb npezncraBiaeHu | Ne5 u
pemeHus NPEICTaBICH | YPABHEHHSIX | MPEACTABICH | 0 PacuerHo-
TUIIOBBIX 3324 us o us o muddepernua | rpapudecko
muddepeHmansa | quddepeHm muddepeHy | JIbHBIX i pabote
BIX YpaBHEHUII QJIBHBIX aJIbHBIX YpaBHEHHX Ned;
ypaBHEHHSIX ypaBHEHHSIX — HK3aMEH.
V2 (ITK-30) OtcyrctBue | B nenom B nenom ChopmupoBa | 3auer wiu
Ymemo: YMEHUH YIIOBJIETBOPH | YAOBJETBOPU | HHBIC H HEe3a4eT 10
UCIIOJIb30BaTh WIH TeJIbHBIE, HO | TeJbHbIE, HO | cucreMaTnuec | KoHTposibH
amnmapar (dbparMeHTapH | HE coJepKale | Kue yMEeHMs oii pabote
muddepeHManbl | ble YMEHHST | CUCTEMAaTHU3M | OTJENIbHBIE nojb3oBatbest | Ne5 u
BIX YPaBHEHUHN IIOJIB30BaThCS | POBAHHBIE po0OeIIbI anmapaTom PacuetHo-
anmapaToM | yMEHUs YMEHUS muddepennma | rpadpudecko
muddepeHIn | MoJIb30BaThCs | MOJB30BATHCS | JIBHBIX i pabote
QJIBHBIX anmnapaTrom anmnapaTom ypaBHEHHH Ned;
ypaBHeHUH | nuddepenuy | nuddepeHu — DK3aMEH.
AJIbHBIX aJIbHBIX
YpaBHEHHU YpaBHEHUH
B2 (ITK-30) OrcyrctBue | B nenom B nenom Ccopmuposa | KonrponbHa
Bnaoems: BJIQJICHUS YIOBJIETBOPU | YIOBJIETBOPH | HHBIE U s paboTta
OCHOBHBIMH WIN TEeJIbHBIC, HO | TeJbHbIE, HO | cucreMaTtnuec | Ne5 u
METOAAMHU ¢dparmeHTapH | He coJiepKane | Kue HaBBIKU PacuerHo-
nuddepeHIanb | ble BIaJCHUs | CUCTEMAaTU3M | OTJIENIbHbIC BJIaJICHUS rpaduydecka
BIX YpaBHEHHIA OCHOBHBIMH | pOBaHHbBIE pooeBI OCHOBHBIM s paboTa
METOAaMHU HaBBIKH HaBBIKH METOAAMU Ned;
mubdepeHy | BiaaeHus BJIQ/ICHUSA muddepeHra | — IK3aMeH.
QIBHBIX OCHOBHBIMH | OCHOBHBIMU | JIBHBIX
YpaBHEHUH METOIaMHU METOIaMU YpaBHEHUH
muddeperiu | auddepeHnn
QITBHBIX AITBHBIX
ypaBHEHUH YPAaBHEHUHU
33 (I1IK-30) OrcyrctBue | Hemomnnsie Cdopmupona | ChopmupoBa | 3avet uiu
3uamo: 3HaHUH NPEICTAaBICH | HHBIE, HO HHBIE He3ayeT 1o
OCHOBHBIE WIN us o Teopun | copepxkamue | cucreMatnyec | KonTposibH




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By HeHHA 0 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 4 5 OLICHUBAHUS
He 324TeHO 3aurteHo
HOHATHS, METO/Ibl | (pparMeHTapH | psaoB OTJE/IbHBIE KHe oii pabore
U TIPUEMBI 13(S poOeITbI npeactaBieHu | Neb;
peLeHus IpeICTaBICH IPEJCTaBICH | 51 O TEOPUU — 3K3aMeEH.
TUIIOBBIX 3a7a4 usi 0 TEOpUH Usl O TEOPUU | PSATOB
TEOPHH PsI0B psi10B psiI0B
VY3 (IIK-30) OtcyrcrBue | B nenom B nenom CcdopmupoBa | 3ader wiu
Ymems: yMeHUI YIOBJIETBOPH | YAOBJETBOPU | HHBIE U He3ayeT 1o
UCTIOJIb30BaTh WIH TEJIbHBIC, HO | TeJbHBIC, HO | cucreMaTnuec | KoHTposisH
anmapar TeOpuM | ¢parMeHTapH | He coJepxalie | Kue yMeHus oii pabore
psiIoB pIC YMEHUS | CHCTEMAaTH3H | OTIENbHBIC oJb30BaThest | Neb;
H0JIb30BaThCsl | POBAaHHbBIE pooeb anmnapaTom — 3K3aMeEH.
anmapaToM | yMEHUS YMEHUS TEOPHH PSI0B
TEOpHH MI0JIb30BaThCS | MOJIb30BATHCS
psIoB anmapaTom armapaTom
TEOPHH TEOPHUH PSI0B
psiioB
B3 (TIK-30) OrcyrctBue | B uenom B nenom CdopmupoBa | KonrponbsHa
Bnaoems: BJIAJICHUS YAOBJIETBOPU | YJIOBJIIETBOPH | HHBIE U s paboTta
OCHOBHBIMH WIn TEJIbHBIE, HO | TeJbHbIC, HO | cucTeMaTtnuec | Neb;
METOAAMHU ¢parmeHnTapH | He coJepXKale | Kue HaBbIKU — 9K3aMeH.
TEOPHH PSI0B b€ BIAJICHUs] | CUCTEMAaTU3U | OTAEJIbHbIC BJIaJICHUS
OCHOBHBIMH | pOBaHHbBIE pooebI OCHOBHBIM
METOAAMU HaBBIKH HaBBIKH METOAAMHU
TEOPHUH BIIQJICHUS BJIaJICHUS TEOPHH PSIOB
psiioB OCHOBHBIMH | OCHOBHBIMHU
METOJaMHU METOAAMHU
TEOPHH TEOPHH PSI0B
psiIoB
31 (TIK-31) OrcyrctBue | Hemonnsle CcdopmupoBa | ChopmupoBa | 3aueTr uiu
3name: 3HaHUH MPEJCTABICH | HHBIE, HO HHBIE HEe3a4eT 10
OCHOBHbIE WIn usi 00 cojepxame | cucremaruuec | KoHTposnbH
TIOHATHS, METO/IBI | (PparMeHTapH | aHATUTUYECK | OTIENbHBIC KHe oii pabote
U TIPUEMBbI bIE ol pooebl npencrasiaeHu | Nel u
pemeHHs NPEJICTAaBICH | TEOMETPUH npeicTaBiIeH | s 00 PacuerHo-
TUIOBBIX 3a7a4 us 06 us 00 AHAJMTUYECKO | TpadryuecKo
AHATUTUYECKOU AHAITUTAYECK QaHATUTUYECK | ¥ TeoMeTpuu | i pabore
reOMETpUHU on on Nel;
TEOMETPHH T€OMETPHH — DK3aMeH.
VY1 (IIK-31) OtcyrcTBue | B nenom B nenom CcdopmupoBa | 3ader win
Ymemo: YMEHUH YIIOBJIETBOPH | YAOBJIETBOPU | HHBIC H He3a4eT 10
UCIIOJIb30BaTh WIH TEJIbHBIE, HO | TeJbHbIE, HO | cucreMaTnuec | KoHTposibH
amnmapar (dbparmMeHTapH | He cojepXKale | Kue yMEeHHs oii pabote
AHATUTHYECKON bl€ YMEHUS | CUCTEMaTHU3HM | OTIENbHBIC nonb3oBatbes | Nel u
T€OMETPUH IIOJIB30BAThCS | POBAHHBIE po0OeIIb anmapaTom PacuetHo-
anmapaToM | yMEHHs YMEHUS AHAJMTUYECKO | TpaduuecKo
aHAJIUTUYECK | MOJIb30BAThCs | MOJIB30BATHCS | i reoMeTpuu | i pabote
on arnrmaparom arnrapaToM Nel;
TeOMETPUM | aHAJTMTHYECK | aHAIUTHYECK — 9K3aMEH.




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By eHNS 110 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 4 5 OLICHUBAHUS
He 3a4YTeHO 3aureHo
ol on
re€OMETPUH r€OMETPHUH
B1 (ITK-31) OrcyrctBue | B nemom B nenom Cdopmuposa | Konrposbaa
Bnaoemp: BJIa/ICHUS YIOBIICTBOPH | YZOBJIETBOPU | HHBIC g pabora
OCHOBHBIMH WIH TeNbHbIC, HO | TeJIbHbIE, HO | cuctemarudec | Nel u
METOaMHU ¢parmeHnTapH | He coJepXKale | Kue HaBbIKU PacuerHo-
AHAIUTUYECKOU bI€ BIIQJICHUS | CUCTEMAaTU3U | OTAEIbHBIC BJIQ/ICHUS rpaduyecka
reOMETPHUH OCHOBHBIMH | pOBaHHbBIE pooebI OCHOBHBIM g pabora
MeTOaMHI HaBbIKU HaBbIKU MeTOoJIaMHU Nel;
AQHAJTUTHYECK | BIIAJICHUS BJIQ/ICHUS AHAJIMTUYECKO | — DK3aMEH.
oif OCHOBHBIMH | OCHOBHBIMH | il reOMETpUH
TeOMETPHUH METOJaMHU METOAAMHU
AQHAIUTUYECK | AaHAIUTUYECK
oi on
reOMETPUH reOMEeTpUn
32 (T1K-31) OtcyrcrBue | Henonnble Ccdopmuposa | ChopmupoBa | 3auer wiu
3name: 3HAaHUU MIPEJICTaBJICH | HHBIC, HO HHBIE He3ayeT o
OCHOBHBIE WU us 00 coxepxamue | cucremarndec | KontponsH
MOHSTHSL, METOJIbI | ()parMEHTapH | UHTETPAJIbHO | OTAEIbHBIC KHe oii pabote
U IIPUEMBI 3(S M poOeIIbI npenacraBieHu | Ne4 u
peleHus MPEJCTaBICH | UCUUCICHUU | MPEACTaBiIeH | s 00 Pacuetno-
TUMOBBIX 33724 us 00 us 00 UHTETpaJIbHO | Tpadudecko
WHTETPATBHOTO UHTETPAIbHO MHTETPAJIbHO | M UCUMUCIECHUU | i paboTe
HCYHUCIIEHHS M M Ne3;
UCUHUCIIEHUU MCUUCIIEHUU — 9K3aMeEH.
VY2 (TIK-31) OtcyrctBue | B nenom B nenom Chopmuposa | 3auer unu
Ymems: YMEHHH YJIOBJIETBOPH | YAOBJETBOPU | HHBIE U He3ayeT 1o
HCIIOJIb30BaTh W TeNbHbIE, HO | TeJbHbIE, HO | cucreMarudyec | KoHTponbH
ammapar dbparmMeHTapH | HE coJepxale | Kue yMeHus oii pabore
UHTETPATHHOTO bIC YMEHUS | CHCTEMAaTH3H | OTIENbHBIC nosib3oBatbes | Ne4 u
UCUHUCIICHUS MOJIb30BaThCsl | POBAaHHbBIE pooeb anmnapaTom PacuetHo-
amnmapaToM | yMEHUS YMEHUS UHTETPATBHOT | rpad)uIecKo
MHTETPaJIbHO | MOJIb30BAaThCS | MOJIB30BATHCS | O HCUMCICHUS | i paboTte
ro anmapaTom anmapaTom Ne3;
WCYHCIICHUS! | MHTErPaJIbHO | MHTETPaJbHO — DK3aMEH.
ro ro
VCYHCIICHUSl | MCUUCIICHHUS
B2 (ITK-31) OrcyrctBue | B nemom B nenom Cdopmuposa | Konrponbna
Bnaoemp: BJIaJICHUS YIOBJIETBOPH | YAOBJIETBOPU | HHBIC U g pabora
OCHOBHBIMH 17001 TENbHBIC, HO | TEJbHBIE, HO | cucreMaTmdec | Ned u
METOAaMHU ¢dparmMeHTapH | He coJiepxale | Kue HaBbIKU PacuetHo-
UHTETPAIHHOTO bIC BIIAJICHUS | CUCTEMAaTH3U | OTACIHHBIE BJIQ/ICHUSA rpaduyecka
UCUHUCIICHUS OCHOBHBIMH | pOBaHHbIE pooebl OCHOBHBIM g pabora
METOJaMu HaBBIKU HaBBIKH METOJaMu Ne3;
WHTETPAILHO | BIIAJICHUS BJIaJICHUS MHTETPAIBHOT | — 9K3aMEH.
ro OCHOBHBIMH | OCHOBHBIMU | O UCUHUCIICHUS
UCUHUCIICHUS | METOJaMHU METOAAMHU
WHTErpajibHO | HHTETPAILHO




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By HeHHA 0 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 | 4 | 5 OLICHUBaHHMS
He 324TeHO 3aurteHo
ro ro
VCYUCIICHUSI | HCYUCIICHHUS
33 (I1IK-31) OrcyrctBue | Hemomnnsie Cdopmupona | ChopmupoBa | 3aver uiu
3uamo: 3HaHUHI MPEJCTABICH | HHBIE, HO HHBIC He3a4eT 10
OCHOBHBIE WIH us 0 Teopuu | colepkamue | cucremarudec | Kontponbn
MOHATHS, METO/IBI | (PparMeHTapH | BEpOATHOCTE | OTJEIbHBIC KM€ oii pabore
Y NIPUEMBI ble 51 poOebI npeacrabieHu | Ne7 u
peneHus IpeCTaBICH IIPEJICTABJIEH | 51 O TEOPUU PacuetHo-
TUIOBBIX 33724 us O TEOpUU Us 0 TEOPUU | BEPOATHOCTEH | rpaduuecko
TEOPHUH BEPOSITHOCTE BEPOSATHOCTE i pabote
BEPOATHOCTEMN 51 71 No5;
— JK3aMEH.
V3 (ITIK-31) OtcyrctBue | B nenom B nenom CdopmupoBa | 3auer wiu
Ymems: yMEHUH YIOBIICTBOPH | YAOBJIETBOPU | HHBIC H HE3a4eT 10
UCIIOJIb30BaTh W TeJNbHBIC, HO | TeNIbHbIE, HO | cuctemarudec | KoHTponbH
ammapar Teopun | ¢pparMeHTapH | HE coJiepKalie | KM€ YMEHHUS oii pabote
BEPOSATHOCTEH bI€ YMEHHSI | CUCTEMAaTH3U | OTJEJIbHbBIC nonb3oBatbesa | No7 u
MOJIb30BATHCSl | POBAaHHBIE pooebI anmnapaTom PacuerHo-
anmnapaTtoM | yMEHHUS YMEHHUS Teopuu rpaduyecko
TEOpUH MOJIb30BATHCS | MOJIB30BATHCS | BEPOATHOCTEH | il paboTe
BEPOATHOCTE | ammapaTrom anmnapaTom Nos;
71 TEOpUHU TEOpUH — DK3aMeEH.
BEPOATHOCTE | BEPOATHOCTE
i i
B3 (I1K-31) OrcyrctBue | B nenom B nenom Ccopmuposa | KonrponbHa
Bnaoems: BJIAJICHUS YIAOBJIETBOPU | YIOBJIETBOPH | HHBIE U s paboTta
OCHOBHBIMH WIn TEeJIbHBIE, HO | TeJbHBIE, HO | cuctemaruuec | No7 u
METOAAMHU ¢dparmeHTapH | HEe coJiepKale | Kue HaBbIKU PacuerHo-
TEOPHH b€ BIAJICHUs | CUCTEMAaTH3U | OTAENbHbIC BJIaJICHUS rpaduyecka
BEPOSTHOCTEH OCHOBHBIMH | pOBaHHbBIE pooebI OCHOBHBIM s pabora
MeTOIaMH1 HaBBIKU HABBIKU MeTOJIaMHU Nos;
TEOPHUH BIIQJICHUS BJIaJICHUS TEeopun — DK3aMEH.
BEPOSITHOCTE | OCHOBHBIMH | OCHOBHBIMH | BEpPOSITHOCTEH
U METOJaMU METOJIaMu
TEOPHH TEOPHH
BEPOSITHOCTE | BEPOATHOCTE
i i
31 (T1K-34) OtcyrctBue | Hemomnuble Chopmupona | ChopmupoBa | 3auer wiu
3namo: 3HaHUHN MPEJCTaBICH | HHbIE, HO HHbIE He3ayeT 1o
OCHOBHBIE 17001 usi 0 comepxame | cucremarniec | KoHTpoibH
HOHATHS, METOIb! | (hparmeHTapH | tuddepeHy | oTaenbHbIe KHe ol pabore
Y TIPUEMBI ble aTbHOM poOeTbI npencrabieHn | No2, Ne3 u
pelneHus NpPEICTaBICH | UCUUCICHUU | IPEACTaBIEH | 10 PacuetHo-
TUMOBBIX 33724 us o us 0 nuddepernua | rpapudecko
muddepeHmans | quddepeHm muddepeHIy | JIbHOM it pabote
Or0 UCYMCIICHHS | AJIbBHOM AIBHOM HCUYUCIICHUHU Ne2;
MCUUCIICHUU VCUUCIICHUHU — 9K3aMeH.
VY1 (IIK-34) OtcyrcTBue | B nenom B nenom CcopmupoBa | 3ader wiu




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By HeHHA 0 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 4 | 5 OLICHUBaHHMS
He 324TeHO 3aurteHo
Ymemon: yMEHUI YIOBJIETBOPH | YAOBJETBOPU | HHBIE U He3a4eT 10
UCTIOJIb30BaTh WIH TEJIbHBIC, HO | TeJbHBIC, HO | cucreMaTtnuec | KoHTpossH
anmapar ¢bparmMeHTapH | He coJepxale | Kue yMeHus oii pabore
muddepeHanbl | ble YMEHHST | CHCTEMAaTHU3HM | OTJIENIbHBIC nonb3oBatbest | Ne2, Ne3 u
Or0 UCUUCIIEHUS | M0JIb30BAaThCsl | pOBAHHBIE pooebl anmnapaTom PacuetHo-
anmnapaTtoM | yMEHHs YMEHMUS muddepennma | rpadpuaecko
auddepeHr | Monb30BaThCS | MOJIb30BATHCA | JIBHOTO 1 pabote
JIBHOTO anmapaTom anmapaTom MCUUCIICHUS Ne2;
ucuucinenus | qmupdepennn | muddepenim — DK3aMEH.
QJIBHOTO aJIbHOTO
VCYUCIICHUSl | MCUUCIICHHUS
B1 (I1IK-34) OrcyrctBue | B memom B nenom CdhopmupoBa | KonrponbsHa
Bnaoems: BJIAJICHUS YIOBJICTBOPH | YAOBJIETBOPU | HHBIC U g pabora
OCHOBHBIMH 170071 TENIbHBIC, HO | TeJbHBIE, HO | cuctemaTtnuec | Ne2, No3 u
METOAAMU (dparmMeHTapH | He coJiepxalie | Kue HaBbIKU PacuetHo-
muQdepeHIranb | ble BIAJCHUS | CHCTEMAaTH3H | OTIENbHBIC BJIaJICHHUSI rpaduydecka
Or0 UCUUCIIEHUS | OCHOBHBIMH | pOBAaHHBIE pooebl OCHOBHBIM g pabora
METOAAMHU HaBBIKH HaBBIKH METOAAMHU Ne2;
nuddepeHy | BIageHus BJIAJICHUS nuddepeHnra | — 3K3aMeH.
QIBHOTO OCHOBHBIMH | OCHOBHBIMH | JIBHOTO
UCUHUCIIEHUS | METOJaMHU METOAAMHU MCUUCIICHUS
muddepenn | nuddeperim
AJILHOTO aJIbHOTO
VCYHCIICHUSI | HCUUCIICHHSI
32 (TIK-34) OrcyrctBue | Hemonnsle CcdopmupoBa | ChopmupoBa | 3aueT uiu
3name: 3HAHUH MPEJCTaBICH | HHBIE, HO HHBIE HEe3a4eT 10
OCHOBHbBIE WIn us o cojepxame | cucremaruuec | KoHTposibH
MOHSTHSI, METOJIbI | (hparMeHTapH | nuddepeHu | oTAeIbHbIE KHe oii pabote
U TIPUEMBbI ble AJIbHBIX pooeb npeznctaBiaeHu | Ne5 u
peteHus NPEJCTaBICH | YPABHEHHSIX | MPEACTABICH | A0 PacuerHo-
TUTIOBBIX 33724 us o us o muddepenmma | rpadpudecko
muddepeHmanel | quddepeHnu muddepeHy | JIbHBIX i pabore
BIX YpaBHEHUII QIBHBIX aJTbHBIX ypaBHEHHSIX Ned;
yYpaBHEHHSIX YpaBHEHHSIX — DK3aMeH.
V2 (TIK-34) OtcyrctBue | B nenom B nenom CcdopmupoBa | 3ader win
Ymemo: YMEHUH YIIOBJIETBOPH | YAOBJIETBOPU | HHBIC H He3a4eT 10
UCIIOJIb30BaTh WIH TEJIbHBIC, HO | TeJbHbIE, HO | cucreMaTnuec | KoHTposibH
amnmapar (dbparmMeHTapH | He cojepXKale | Kue yMEeHHs oii pabote
muddepeHIranbl | ble YMEHHUsST | CHCTEMaTHU3HM | OTJENIbHbIC nojb3oBatbes | Ne5 u
BIX YPaBHEHUH MIOJI30BAThCS | POBAHHBIE po0OeIIb anmapaTom PacuetHo-
anmapaToM | yMEHUs YMEHUS muddepenma | rpadpudecko
muddepeHIn | MoJIb30BaThCs | MOJIB30BATHCS | JIBHBIX i pabote
QJIBHBIX anmapaTom anmnapaTom ypaBHEHHH Ned;
ypaBHeHUl | nuddepenuu | nuddepenu — DK3aMEH.
QITBHBIX aTbHBIX
ypaBHEHUH ypaBHEHUU
B2 (I1K-34) OrcyrcTBue | B nenom B nenom Ccdopmuposa | KonrponbHa
Bnaoems: BJIAJICHUSI YJIOBJICTBOPH | YIOBJIETBOPU | HHBIE U g pabora




Kputepuu onieHnBanus pe3ynpraTa 00ydeHHs M0 AUCLUILTUHE

Pesynbrar
0By eHNS 110 U IIIKaJIa OIICHWBAHUS 110 TUCIUILIINHE ITpouenypa
S — 2 3 | 4 | 5 OLICHUBaHHMS
He 3a4YTeHO 3aureHo
OCHOBHBIMH WIn TEJIbHBIE, HO | TeJbHbIE, HO | cuctemaruuec | NeS u
METOaMHU ¢parmeHnTapH | He coJiepKallliue | KM€ HaBbIKU PacuerHo-
T depeHIanbt | ble BIaJCHUsT | CUCTEMAaTU3U | OTJEJIbHbIC BJIAJICHUS rpaguyecka
BIX YpaBHEHHI OCHOBHBIMH | pOBaHHbBIE pooebI OCHOBHBIM g pabora
METOAAMU HaBBIKH HaBBIKH METOAAMU Ned;
muddepeHy | BIaACHUSA BJIaJICHUS muddepeHima | — 3K3aMeH.
QJIBHBIX OCHOBHBIMM | OCHOBHBIMU | JIBHBIX
YpaBHEHUNU METOaMHU METOaMU YPaBHEHUH
muddepennn | nuddepeHim
QITBHBIX AITBHBIX
ypaBHEHUH ypaBHEHHH
33 (T1K-34) OtcyrcrBue | Henonnble Cdopmuposa | ChopmupoBa | 3auer uiu
3name: 3HaHU NIPEJCTABICH | HHbIE, HO HHbIE He3ayer 1o
OCHOBHBIE WIH us o cojepkaue | cucremaruyec | PacuetHo-
HOHATHS, METO/Ibl | (hparMEeHTapH | MaTeMaTU4eC | OTAeNbHbIC KHe rpapuuecko
Y [IPUEMBI ble KO poOeJbI MIpeACTaBICHU | i paboTe
peLeHus IPEJCTaBIEH | CTAaTUCTHKE HpEeJCTaBIeH | 51 0 Ne6;
TUTIOBBIX 3a7a4 us o us o MaTeMaTHYeCcK | — HK3aMEH.
MaTeMaTHYeCKOM | MaTeMaTudec MaTeMaThuec | o
CTaTUCTUKU KOHU KOU CTaTUCTUKE
CTaTUCTHKE CTaTUCTHKE
VY3 (TIK-34) OtcyrctBue | B nenom B nenom Chopmupona | 3auer unu
Ymems: YMEHHU YIOBJIETBOPH | YAOBJETBOPU | HHBIE U He3ayeT 1o
HCII0JIb30BaTh W TeNbHbIE, HO | TEJIbHBIE, HO | cucTeMaruyec | PacueTHo-
anmapar ¢parmeHTapH | He coJepxale | Kue yMeHus rpapuuecKko
MaTeMaTHYECKOM bl€ YMEHMSI | CUCTEMAaTH3U | OTJEJbHbIE M0JIb30BaThCsl | M paboTe
CTaTUCTHKH MOJIb30BaThCsl | POBAaHHbBIE pooeb anmnapaTom Ne6;
anmnapaTtoM | yMEHHUs YMEHHUS MaTeMaTH4YeCcK | — HK3aMEH.
MaTeMaTHyeC | MOJb30BAThCS | MOJIb30BAThCS | OM
KoM anmnapaTtom anmnapaTom CTaTUCTHKH
CTaTUCTMKHM | MaTeMaTH4eC | MaTeMaThyec
KOU KOU
CTaTUCTHKH | CTAaTHUCTUKHU
B3 (TIK-34) OrcyrctBue | B nenom B uenom Cdopmuposa | PacuetHo-
Bnaoemp: BJIaJICHUS YJIOBJICTBOPH | YAOBJIETBOPU | HHBIC U rpaguyecka
OCHOBHBIMH 17001 TeNbHbIE, HO | TEJIbHBIE, HO | CUCTeMaTuyec | s pabota
METOAaMHU ¢dparmMeHTapH | He coJiepxalie | Kue HaBbIKU Neb;
MaTeMaTUYeCKON | ble BIQJCHUS | CHCTEMaTU3U | OT/AEIbHBIC BJIQ/ICHUSA — DK3aMEH.
CTaTUCTHKH OCHOBHBIMH | pOBaHHbIE pooebl OCHOBHBIM
METOAaMHU HaBBIKH HaBBIKH METOAAMHU
MaTeMaTHyec | BJIaJIeHUs BJIaJICHUS MaTeMaTHYECK
KOU OCHOBHBIMHU OCHOBHBIMH on
CTaTUCTHKH | METOJaMHU METOAAMU CTaTUCTHKH
MaTemMaThuec | MaTeMaTuyec
KOU KOU
CTATUCTHKHM | CTATHUCTUKHU




4. ®OHA OUEHOYHBIX CPEJACTB JIA ITPOBEAEHWA TEKYILETI'O KOHTPOJIA

1. Buja Tekyniero KOHTpoJisi: KOHTPOJIbHbIE U pacueTHO-rpaduueckue padboThl
IlepeyeHb KOHTPOJILHBIX /pacyeTHO-TPadUUECKUX 3aJaAHMI:

KonTpoabsHas padora Nel «AHajuTH4YecKasi reoMeTpPHsD)
Bapuant Ne 1
JlaHbl KOOpAMHATHI TOYEK
A(4,2,5) B(0 7,2) C(0,2 7), D(15 0),
SBJISTFOIITUX CS BepimuHaMmu nupamuabl ABCD.
CpencTBamu BEeKTOPHOM anreOpbl TpeOyeTcst HalTH :
1) yron mexny pedpamu AB u AD,;
2) momane rpanu ABC;
3) ypaBuenue rpanu ABC;
4) 00bEM UpPaMUIBL.
BapuanT Ne 2
JlaHbI KOOPAMHATHI TOYEK
A(-3,5 7) B(46 -2) C(3 -21) D(-4 20),
SIBJISTFOIITUX CS BepimrHaMu nupamuabsl ABCD.
CpencTBamu BEeKTOPHOM aireOpbl TpeOyeTcst HalTH :
1) yron mexny pebpamu BC u BD;
2) mnomans rpanu ABD;
3) ypaBuenue rpanu ABD,;
4) 00bEM UpPaMUIBL.
Bapuant Ne 3
JlaHbI KOOPAMHATHI TOYEK
A(L 5 0), B(0, 2 7) C(0,7,2), D(4 2 5),
ABISAIOIIMXCS BepirrnHamu nupamuasl ABCD.
CpenctBamMu BEKTOPHOU anredpbl TpeOyeTcsl HAUTH :
1) yron mexny pedpamu AC u AD;
2) miomane rpanu ACD;
3) ypaBHenue rpanu ACD,;
4) 00bEM UpPaMUIBL.
Bapuant Ne 4
JlaHbI KOOPAMHATHI TOYEK
A(3 -1,0), B(0,41) C(0,14) D(-201),
ABISIOIIMXCS BepimrnHamu nupamuasl ABCD.
CpenctBamu BEKTOPHOMU anredpbl TpeOyeTcst HAluTH:
1) yron mexny pedbpamu AB u AC;
2) uromaap rpanu BCD;
3) ypaBuenue rpanu BCD,;
4) 06bEM TUPaMU/IBL.
Bapuanr Ne §
JlaHBI KOOPAMHATHI TOYEK
A(3, 1 4) B(-16 1) C(-1,16) D(O 4 -1)
SBIISTIOIIMXCSI BepmuHamu upamuasl ABCD.
CpencTBamMu BEeKTOpHOM anreOpbl TpeOyeTcst HalTH :
1) yron mexny pedpamu AB u AD,;
2) mnomans rpanu ABC;
3) ypaBHenue rpanu ABC;



4) 00bEM TUPAMU/TBIL.
Bapuanrt Ne 6
JlaHbl KOOpAMHATBI TOYEK
A(4,0,0), B(-2,12), C(13 2) D(3 -2 7),
SBJISIOMIMXCS BepiimHamMu upamuasl ABCD.
CpencTBaMu BEKTOPHOU anreOpsl TpeOyeTcst HAUTH :
1) yron mexny pedpamu BC u BD;
2) miomaae rpaau ABD;
3) ypaBuenue rpanu ABD;
4) 00BEM TUpPaAMUIBI.

Pacuerno-rpaduyeckas padora Ne 1 «/IuneiiHas ajnredpa v aHAJINTHYECKAS TeOMETPUS»

Bapuanr Ne 1

2 4 3
1. Beruncnute onpenenurensrperseronopsinka (1 5 1
2 41

1) no onpenenenuto;
2) pa3iokKUB €ro MO JIEMEHTaM TPEThEel CTPOKH.
-2 3
2. lokasats, 4To s Matpuibl A = L o cyuiecTByeT oOpaTHas Marpuua. Berancaurs

00paTHYIO0 MaTPUIYH BBIITOJHUTH TPOBEPKY.
3. Haiitu panr matpuns B, eciau

1 2 3 4
-2 3 1 2
B=| 3 4 5 1
2 1 0 3
0 -1 -2 6
4. Jloka3aTh, 4TO CUCTEMA JTMHEHHBIX YpaBHEHHH
XX +X +X +Xx =4
X, 42X, +2-X; +2:X, =71
2% +X, +X +4-x, =11
3% 2% +X +X%X =0

COBMECTHA U MMEET eTMHCTBeHHOe perieHue. Haiitu aTo pemenne meronom ["aycca.

5. Manwl Touku: A(—2;—4;1),B(3;-5;-4),C(5;3;-6),5(2;-11),R(3;4;-1)

a). Haiitu yron mexny menuanoit AM u croponoit AB AABC.

0). Haiitu Beicoty mupamuasl SABC, mpoBeneHHyr0 13 BepmuHbl S k ocHoBaHno ABC.
B). Haiitu Touky nepeceuenus miockoctu (ABC) u npsimoii (SR) u yros Mexay HUMH.

Bapuant Ne 2
31 4

1. Beruucnute onpeaenuTensTperberonopsaka |2 6 1
3 51

1) no onpenenenuto;
2) pa3oXXHB €To IO JIEMEHTAaM BTOPOU CTPOKH.



4
-3
Bbraucnute 00paTHYIO MaTpHIly U BBIIOJHUTH MpoBepky.3.  Haiitu panr matpunsr B
eciau

-1
2. Jlokasatb, 4TO JJIs1 MATPHUIBl A = ( L j CyIlleCTBYyeT oOpaTHass MaTpuIIa.

2 53 9 48
B=-1 1 4 -3 -9 5 |4. []loka3aTh, 4TO cUCTE€MA JIMHEHHBIX ypaBHEHUI

4 21 7 2 3
3% +X 42X +X =3
2-% +2:X, +X +X =5
X X, + X 43X =9

—-2-% 43X, —2:% +2-X, =9
COBMECTHA U UMEET €AMHCTBEHHOE PEILICHUE.
Haiitu sT0 pemienue metonom ["aycca.
5. Hanb toukn: A(-2;13),B(-5;7;-3),C(-3;-11),5(-4;4;2),R(-11,-1)
a). Haiitu yron mexxny menuanoir AM u croponoit AC AABC.

0). Haiitu Beicoty nmupamuasl SABC, mpoBeaennyro n3 BepmuHsl S k ocHoBanuto ABC.
B). Haiiti Touky nepeceuenust miockoctu (ABC) u npsimoii (SR) 1 yrosi Mex1y HUMH.

Bapuant Ne 3.

2 4 1

1. Beruucnuth onpeaenuTenbTpeTberonopsaaka (3 4 2
3 25

1) o omnpeneneHuo;
2) pa3yoXkuB €ro Mo 3JIeMEHTaM TPETheH CTPOKH.

-3
1 cyliecTByeT oOpaTHas MaTpuila. BerauciuTh

5
2. Jlokazatb, 4TO ;I MaTpuIbl A = (2

00paTHYI0 MaTPUIYH BBIITOJHUTH IPOBEPKY.
3. Haiitu panr matpunsl B | ecnin

1 4 1 4 1 O
3 2 -2 2 3 1
5 6 010 5 1
-8 10 7 -2 -8 -3
4. Jloka3aTh, YTO CUCTEMA JIMHEHHBIX YpaBHEHHM
2% X 42X +X =2

B =

4-x, + X, +6-X, +2-X, =5
X, +2-% 43X +3-X, =2

2:X = X + X, =4
COBMECTHA U MMEET eITMHCTBEHHOE PELICHHUE.
Haiitu 310 pemienne meroaom ['aycca.
5. Manb Touku: A(2;-1;3),B(7;-3;2),C(5;,-5;4),S(L; 2;2),R(2;-1;3)
a). Haiitu yron mexxny menuanoir AM u croponoit AB AABC.
0). Haiitu BricoTy nupamusl SABC, npoBeeHHYI0 U3 BepIuHbI S kK ocHoBaHui0 ABC.
B). Haiitu Touky nepeceuenus miockoctu (ABC) u npsimoii (SR) 1 yros Mexay HUMH.

Bapuanr Ne 4 .



1. Beruuciuts OIpPECACIIUTCIBTPECTHCTOIIOPAAKA

NN o
NN
N

1) o onpeneneHuIo;
2) pa3yioKHB €ro MO JIEMEHTaM MePBOro CTOJIONA.

-3

2
2. Jlokazatb, 4TO 11 MaTpuIbl A = (1 2] CYyIIIECTBYET oOpaTHAsi MaTpHIIA.

Beraucnnte 06paTHYIO MaTPUIlyH BBITOJIHUTH IPOBEPKY.
3. Haiitu panr matpuis B, ecin

21 20
B 1 431 .
2 311
2 3 13
4, HOKa?»aTB, YTO CUCTEMa JUHEHHBIX ypaBHeHI/Iﬁ
X +X +X%X +X =-3
X +X% +X%X +x =-1
X, +4-% +3:% +X, =-5
2-% H2:X, + X +X =-2

COBMECTHA U MMEET eIMHCTBEHHOE perienue. Haiitu 3To perenne meromom ["aycca.

5. Mansl Touku: A(L;-1,-2),B(2;-1;2),C(4;5;4),S(2;-3;1),R(1;3;1)

a). Haiitu yron mexny meauanoit AM u croponoit AC AABC.

0). Haiitu Beicoty nmupamuasl SABC, mpoBeneHHyro u3 BepmuHbl S kK ocHoBaHuio ABC.
B). Haiitu Touky nepeceuenus miockoctu (ABC) u npsimoit (SR) 1 yroi Mex 1y HUMH.

Bapuanr Ne S .
5 4 6
1. Boeruncnute onpenenurensTperseronopsiaka 1 3 -4
2 3 -1

1) no onpenenenuto;
2) pa3iokKUB €ro MO JIEMEHTaM TPETbel CTPOKH.
4 -5
2 -2
Bbrancnants 00paTHYIO MaTpPUILy. M BBIIIOJIHUTH TPOBEPKY.

1 1312 O

2. JlokazaTb, 4TO [ MaTpuibl A :( j CYILIECTBYeT oOpaTHasi MaTpHIIa.

2 3121 1
3. Haiitu paur marpuipl B, eciu - B =

5 755 4 2

0 -150 3 -1

4. Jloka3aTh, YTO CUCTEMA JIMHEHHBIX YpaBHEHHM
Sx 44X, + X 42X, =17
X,  +2-X, +X, =28
2-% +Xx, -2-X +Xx =10
4.-x, +2:X, +3:% +X, =5

COBMECTHA U UMEET €AMHCTBEHHOE pemeHue. Haiitu 3To peenue meronom [ayccea.
5. Mansl Touku: A(3;-5;-4), B(5;3;-6),C(-2;-4;1),S(-1;,—-2;-4), R(L; 2;-3)



a). Haittu yron mexnay menuanoii CM u ctoponoiit CB AABC.

0). Haiitu BeicoTy nupamuisl SABC, npoBeeHHY0 U3 BepInHbI S kK ocHoBaHui0 ABC.

B). Haiitu Touky nepeceuenus miockoctu (ABC) u npsimoii (SR) 1 yros Mexay HUMH.
Bapuanrt Ne 6

2 1 -4
1. Beuucnute onpeaeaurensTperberonopsaka (3 5 3
1 2 4

1) o onpeneneHuio;

2) pasyoXKHB €T0 IO JIEMEHTaM TPEThEH CTPOKH.
-4

. CyllecTByeT oOpaTHass MaTpuiia. BeraucinTh

3
2. Jlokasatb, 4TO JJIs1 MAaTpHUIBl A = [5

00paTHYI0 MaTPHIIYH BBIIIOJIHUTH TIPOBEPKY.
3. Haiitu panr matpunsl B, eciou

2 1 4 3
3 1 21
B=| 3 2 01
-7 -3 00
1 -1 10 5
4. Jloka3aTh, YTO CUCTEMA JIMHEHHBIX YPaBHEHH
X, +2-X, +3-% +X, =-1
X, +2:% + X% +X, =3
X, +2-X, +4-X; +2-X, =-2

-X 42X, + X +2-X, =0
COBMECTHA U UMEET €AMHCTBEHHOE pemeHue. Haiitu 3To pemrenne merogom ['aycca.
5. Manwl Touku: A(-3;-1;1),B(-2;13),C(-5;7;-3),S(-11-1),R(-4;4;2)
a). Haiitu yron mexny meauanoit BM u croponoit BA AABC.
0). Haiitu Beicoty mupamuasl SABC, mpoBeneHHyr0 13 BepmuHbl S k ocHoBaHuto ABC.
B). Haiitu Touky nepeceuenus mockoctu (ABC) u mpsimoit (SR) 1 yron Mex1y HUMH.
Bapuanrt Ne 7.

2 1 4
1. Beruncnute onpeaenuTensTpeTheronopsaka (3 5 3
1 2 4

1) no onpenenenuto;
2) pa3iokKUB €ro MO IEMEHTaM TPETbEeN CTPOKH.

4

3
2. Jloxa3aTb, 4TO JUIst MaTpULel A = (5 7j cyliecTByeT oOpaTHas Marpuua. Beraucants

00paTHYIO0 MaTPHUILYH BBHITOJHUTH MTPOBEPKY.
3. Haiitu panr matpuns! B, eciau

2 1 4 3

3 1 21

B= 3 2 01
-7 -3 00

1 -1 10 5




4. Jloka3aTh, 4TO CUCTEMA JIMHENHBIX YPABHEHUM

-2-% 43X, —2:X% +2-x, =10

X, +4-X, +X +3-X, =6
2-%  +2:X% + X +X =3
3% +X +2-x +X =-1

COBMECTHA U UMEET eJMHCTBeHHOE peuieHue. Halitu 3To pemenue metonom ["aycca.

5. Manwl Touku: A(-2;13),B(-5;7;-3),C(-3;-11),S5(-4;4;2),R(-11,-1)

a). Haiitu yron mexxny menuanoii AM u croponoit AC AABC.

0). Haiitu BricoTy nupamuiel SABC, npoBeieHHY 0 U3 BepIuHbI S kK ocHoBaHui0 ABC.
B). Haiitu Touky nepeceuenus miockoctu (ABC) u npsimoii (SR) 1 yron Mexay HUMH.

Koutpoabnas padora Ne 2 «IIpeaesni»
Bapuant Ne 1.
Bprunciuts npenenst:

1 2x+3x2 2 GX 3x+2x—21 3) i sin6x
) lems X +7-x+2 ) Imez X +5 % —32-x +37 ) '!ED 3x
«/ 2 i L
4) lim 5) Ilrp(1—3x)“
Bapuant Ne 2.
4-%*-x-3 3-x —12-%°-7-x'+23 6x
D him2—— 2) lim>X—X—X 3) limz
o1 3 —X=2 H-L2x+4x+3x+29 x>0 SiN2X
4) lim_>=" VAN :
) lim 7553 ) lim(+2%)
Bapuant Ne 3
3 4.x-4 . 12x°+3.x 11 %’ + 26 tg4x
1) I|mX7 2)| X9 Xs Xe 3)' )
w2 2-X —5-X+2 oo 17 +12- % +37-x —13 Ho X
[x+5—4 ; 2
Mim>= 7 5) lim(1+4-x)>
x—>11 Xx—0
Bapuant Ne 4.
Beruncnuts npeaenst:
1 2x+3x+1 3x+27x 16X -38
) 'HE‘ 3y +x-2 )was —21 %' 419} +6-x )Ixmtg%
4
4) im_ X8 5) lir(1—5- %)
) limi s Dlimd-5%)
Bapuant Ne 5.
Beruucaute npenenst:
1 4-x 2+11-x-3 2 5. X -4. X *+13- X 2_7 3) i 5-sin3x
Jhimy s DM ) lim=35,

4) fim®=l8 5) lim(-2)"

x—8

KonTpoubnas padora Ne 3 «IIpon3Boanbie»
Bapuant Ne 1
Haiinure npousBoaHyto GyHKINU:

1) y:Z+3\/§—t92x—3X
X

2) —cos(x+2—”]—t (x—zj
y 3 g 4

3) y=(3Bx°+8x>+7x2—3)°
4) y=+/2-5x+(3x-5)°



_ (3x-5)’

%) ¥= (2x —4)?

Bapuant Ne 2
Haiinure mpou3BoaHYO QYHKITUHU:

1) y:§—2\/§+cos3x—l2X
X

2) —Sin(x—z—”j—ct (x+5—”j
4 3 ) U6

4
3) y:(4x6—7x2+9x+%j

4) y=(9x-1)°++5-x%°

5 y= (5- 2x)i
(3x+7)

Bapuant Ne 3
HaiinuTe npou3BoIHYIO (QyHKITHH:

1) y:i+5\/;+ctg2x+5X
X

2) yzsin(x—%j—tg(x+%)

4
3) y=(4x3—9x2 +3x—%j

4) y=(2x—-9)" ++/3x-1
_ (8-5x%)*

°) ¥= (2x—4)°

Bapuant Ne 4
HaiinuTe npon3BoaHyI0 QyHKIIUH:

1) y:sin3x—l+6\/;—l“
X

27
2 = LI VP i3
) y cos(x 4] g[x 3 )

3) y=(8x"—25x"-8x+1x)’
4) y=(3-8%)°++/5-2x

5) w=z’+2¢e’
Bapuant Ne 5
Haiinure mpou3BoaHy0 QyHKITUHU:

1) y:—E+2\/;—ct93x+5x
X

2) yztg(ﬂ%j—sin(x—%)

3) y= (—2x7 +4x° —J§x)4
4) y=(8x—-7)*+/9-3x

_ (4x-9)*
°) = (3-5x)°




PacuerHo-rpadguyeckas padbora Ne 2
«HUccaenoBanue pyHKUMA OHOI MePeMEHHON U HECKOJIbKHUX MepeMEeHHbIX)

BapuantNel
1. Hccrenosats pynkmmio: y=x°>—3x% + 4
5—2x
2. Mccnenopath GyHKIMIO: y=— s
x?_
3. B Touke M maiiTn gradu ¥ NPOM3BOAHYIO CKAIAPHOTO TONA U(X,Y,Z) MO HANpaBJICHHIO
Bekropa | U=(X>+y?+2%)¥* 1 =i— j+k,M(L1D).

o 2 3
4. Haiitu skcrpemym ¢yskimun Z = X" + 2XY +3Y° +16X u cocraButs ypaBHeHHEe
KacaTeJbHON IIOCKOCTH M HOPMAllM K MOBEPXHOCTH, 3aJaBacMoil (DyHKIME, B TOYKE

JKCTpeMyMa.
BapuantNe2
1. Uccnenoats pyHKIMIO: Y=
2. Uccnenoats pyHKIMIO: Y=
3. B Touke M Haiitu gradu U IPOU3BOAHYIO CKaJISPHOTO mois U(X,Y,Z) MO HalpaBJICHUIO

Bekropa | : U=X+In(z* +y*),l ==2i+ j—k,M(211).

4. Haiitn skctpemym ¢ynkimum Z = X2 + Xy + y2 —6X—9Y wu cocraButh ypaBHEHHE

KacaTeJIbHON IIJIOCKOCTM M HOPMajdM K TIIOBEPXHOCTH, 3aJaBaeMod (yHKIHMEH, B TOYKE
JKCTpeMyMa

BapuantNe3
1. Uccnenoats pyHKIMIO: Y=
2. HccnenoBath QpyHKIMIO: Y=
3. B Touke M Haiith grad u W IPOU3BOAHYIO CKaJISPHOTO MOt U(X,Y,Z) IO HalpaBJICHUIO

Bektopa | @ U=Xx?y—xy+2°,1 =2j—2k,M(15-2).

4. Haiitn  skctpemym ¢yHKmuu  z = 2X2 —Xy+Yy2 +2X—3y M COCTaBHTh ypaBHEHHE

KacaTeJbHOM IUIOCKOCTM M HOPMajdd K IIOBEPXHOCTH, 3aJaBaeMoOi (QYyHKIMEW, B TOUKe
AKCTpEMYyMa.

BapuantNe4
1. Hccrenoath pynkmmio: y=—x° +3x% — 2
e
2. UccnenoBatsh PyHKINIO: y:x Y
3. B Touke M HaiiTH grad u W MPOU3BOAHYIO CKAJSIPHOTO MOJs U(X,Y,Z) IO HampaBJICHUIO
Bexropa | : U=ylIn(l+x*)—arctgz, | = 2i—3j—2k,M(0,11).
4. Haiitn skcTpemyM GyEKIMH Z = —2X° +3Xy+4y? —2X+3y ¥ COCTaBHTh YpaBHEHHE

KacaTeJbHOM IUIOCKOCTH M HOPMajdd K IIOBEPXHOCTH, 3aJaBaeMoi (QYyHKIMEW, B TOUKe
IKCTpPEMYyMa.

BapuantNeS
1. HccnenoBath GyHKIHIO: Y=
2. UccnenoBats GhyHKIINIO: Y=
3. B Touke M HaiiTh grad u W IPOU3BOAHYIO CKaJISPHOTO MO U(X,Y,Z) IO HAlpaBJICHUIO

BekTopa | : u = x(Iny —arctgz),| =8i +4j +8k, M (—2,1,—1).
4. Haiitm okctpemyM (yHKIHH Z =—X° +7Xy+2y?+5y H COCTaBHTh YpaBHEHHE

KacaTeJIbHOW TUIOCKOCTM W HOPMalld K TIOBEPXHOCTH, 3a7aBaeMod (yHKIHEH, B TOYKE
9KCTpEMyMa.

w=cos(z+1)—e’
BapuantNe6



1. UccnenoBats pyHkmnmio: y=-9x+1

2. HccnenoBath GyHKINIO: Y=

3. B Touke M Haiitu gradu U IPOU3BOAHYIO CKaJIsPHOro mojist U(X,Y,Z) IO HalpaBJICHUIO
Bekropa | : U=IN(3-x*)+xy°z,1 =—i+2j-2k,M(13,2).

4. Haiitn skcTpemyM ¢GyHkmmn  z =3x% +5xy+ Y2 +2X—2y ¥ COCTAaBHTh YpaBHEHHE

KacaTeJbHOM IUJIOCKOCTH M HOpPMalld K TIOBEPXHOCTH, 3a7aBaeMoOi (YyHKIHEH, B TOUKe
JKCTpeMyMa.

BapuantNe7
1. HccnenoBath GyHKIINIO: Y=
2. HccnenoBath QpyHKIMIO: Y=
3. B Touke M Haiitu grad u W IPOU3BOAHYIO CKaJISPHOTO mOjst U(X,Y,Z) IO HaMPaBJICHUIO

Bekropa | @ u=(sin(X+2y)++xyz,| =4i+3j,M(z/2,37/21).

4. Haiitu okcTpeMyM OYHKIMH Z=X° +2Xy+Y? —X—Y M COCTABUTh ypaBHEHHE
KacaTeJIbHOW TUIOCKOCTM M HOPMAalu K IIOBEPXHOCTH, 3aJaBacMON (YHKIHEWH, B TOYKE
JKCTpEMyMa.

BapuanTNe8
1. UccnenoBats Gpynkumio: y=-9x+1
2. Hccnenoath GyHKIHIO: Y=
3. B Touke M Haiith grad u W IPOU3BOAHYIO CKaJISPHOTO MO U(X,Y,Z) IO HalPaBJICHUIO
Bektopa | 1 u=x2y?z—In(z—1),1 =5i —6 + 2+/5k, M(L1,2).
4. Haiftn skctpemym bynkiuu  z = 4x° +5xy+2y? —10X+Y M COCTaBUTb ypaBHEHHE

KacaTeJIbHOM IJIOCKOCTM M HOPMaJM K TIIOBEPXHOCTH, 3ajaBaeMod (yHKIMEH, B TOUKe
IKCTpEMyMa.

BapuanTNe9
1. Uccneposars Gpyrkumo: y=x° + 9x% + 24x + 12
z
2. UccnenoBath GhyHKIINIO: Y= i1s
3. B Touke M HaliTH grad u W MPOU3BOAHYIO CKAJSIPHOTO MOJs U(X,Y,Z) MO HaNpaBJICHUIO
Bektopa | : Uu=x>+.y*+2%,1 =—j—k,M(1,-3,4).
4. Haiitn skcTpemyM (yHKIEE Z=—X2 —Xy+Yy? +2X—2y M COCTAaBHTh YpaBHEHHE

KacaTeJIbHOM IJIOCKOCTH M HOPMaJdM K TIIOBEPXHOCTH, 3a/jaBaeMod (yHKIHMEH, B TOUKe
IKCTpEMyMa.

BapuantNel0
1. HccnenoBath GyHKIHIO: Y=-2X-
2. HccnenoBath GyHKIHIO: Y=
3. B Touke M HaiiTh grad u W IPOU3BOAHYIO CKAJISPHOTO MO U(X,Y,Z) IO HAlPaBJICHUIO
mextopa | : U = Q—L, | =2 +k,M (41,-2).
Yo ox+y
4. Haiitn skcTpemyM GyHKIMH 7 = 2X? +Xy+4y? +3X+3y ¥ COCTAaBHTh YpaBHEHHE

KacaTeJbHOM IUIOCKOCTH M HOPMajdd K IIOBEPXHOCTH, 3aJaBaeMoil (yHKIMEW, B TOUKe
IKCTpPEMYyMa.

BapuantNell
1. HccnenoBath GyHKIHIO: Y=
2. UccnenoBats GyHKIINIO: Y=
3. B Touke M HaiiTH grad u W MPOU3BOAHYIO CKAJSPHOTO MOJS U(X,Y,Z) IO HAIPaBICHUIO

Bektopa | : U=./xy+v9—22,1 =—=2i+2j—k,M(110).



4. Haiitn skcTpemyM (yHKIHH Z = 6X° +5Xy+2y? —2X+8y H COCTAaBHTh YpaBHEHHE

KacaTeJbHOM IUIOCKOCTH M HOPMajdd K IIOBEPXHOCTH, 33aJaBaeMoil (yHKUIMEWH, B TOUYKE
IKCTpEMYyMa.

BapuanTNel2
1. Uccnenoats pyHkmmo: y=+9x-
2. HccnenoBath GyHKINIO: Y=
3. B Ttouke M HaiiTh grad u ¥ MPOM3BOAHYIO CKAISPHOTrO Mmosst U(X,Y,Z) IO HampaBJICHUIO

Bekropa | @ u=2,/x+Yy+yarctgz,| =4i-3k,M(3,-21).

4. Haiitu skcTpemyM QyHkmun z =5x? +10Xy +2y? —4x—8y M COCTaBHTH YpaBHEHHE

KacaTeJIbHOM IJIOCKOCTM M HOPMaJdM K TIOBEPXHOCTH, 3aJaBaeMod (yHKIHMEH, B TOYKE
JKCTpEMyMa.

KonTpoasnas padora Ne 4 «HeonpeneneHHbIii HHTErpajm»

BapuantNel
1 ji
V25— x2
2. Ixsinidx
3
3 J‘L
16 X2 + 49
X —/X
4.I v dx
5. J'cos32xdx
,[3X2+8 dx
4x° -9
BapuantNe2
dx
1.
J.16—x2
2 J’L
NOXZ+7
3. _[xsx’ldx
4x -6
4, | ———dx
'|.\/5—9x2
5. jsin23xdx
Jx —x8
6.I e dx
BapuanTNe3
1 2dx
X“+4
4—x
2. dx
j9—25x2
\/;+3
3. | o
4. jxcos(x/3)dx



5. _[sin 2X - c0os” 2xdx
[ dx

" J16x% -3

1. LZ
T 4—X
2. IxsinSxdx

J‘L
\25%x% -3
2x+\/;
E=

5. jcos4x-sin24xdx
I4_5X
9x%+1

6.

dx

dx

1. Ixsin 2xdx

I dx
VX2 +9
3. Icos.2 X dx
4

dx
4. YA
I25x2—7

I 2X+5
36x° +25
6. I?J?—l

X2

dx

I dx
V9 —x2
2. jx?x*?’dx
dx
3. | —
9x% -4
J'2+\/;

XB

5, Isinz 3xdx
J~ 4X+6
9x%*+8

4, dx

dx

dx
25 + x?
: Ixcos(l— 3x)dx

=

N

BapuantNe4

BapuantNeS

BapuantNe6

BapuantNe7



w

_[cosz 3xdx
I 2X+8

\5+9x?
dx

3x% —
Jigsdx
X

.|>

o

BapuantNe8
dx

9 x?

=

no

J‘ dx

25x2 + 4
J.xsin5xdx
I?{i—ldx

w

&

o

Isin3 2xdx
J X+ 2

VIX® +16

dx
9+ x2
Ix5x‘1dx

dx
J V16X? ++9
I2\/§+3d
3 X
X

o

BapuantNe9

=

N

e

dx
I \25-9x2
6. jcosz 2xsin? 2xdx

PacuerHo-rpaduueckas padora Ne3 UHTerpanl
Bapuant Nel
1. Haiitu unTerpait:

5x* —4x% +2x-3  4x

'[ > +— |dx
X ¥/x
2. Haiitn nHTETpaIBbI:
3dx X—2
)| ———; 2 dx
)J.(4x+5)2 )-[4x2+5

3. Haiitn nHTErpass:
1)Ixzsin 2xdx; 2) Iarcsin?;xdx

4. HaiiTn ©HTErpaJl U CIeJIaTh IPOBEPKY:




2
| XLG_ZX +3e4Xde
Mx+ N

—dx:
vax® +bx+c

5. Haititu uHTETpan Buaa I

J' 5-3x

X
V14-6x-x°
6. [IpeacraBuTh ApoOH B BUJIE CYMMBI POCTEHIIIMX IpOOEH
P (X)
(x=D*(x* =3x*)(x* +x+1)
MHOTr'OYJIEHA B 3HAMEHATEJIE.

rae P, (X) - MHOrOUsIeH cTenend M, mpuyéM M MEHBIIE CTEICHH

7. Haittu unTerpaisl ApoOHO-palluOHATBHON (PYHKIINHU:
5 4 2
x> +10x" +10x° -2

1)1-5 4+ 03+20 dx:
XT4+2X7 + X7+ 2X

X2 +X+6
2) dex

8. HaiiT unTerpan Buaa Isinm kx-cos" kxdx:
jcoss 4x - (sin® 4x — 2cos4x)dx

9. Haiitu unrerpan Buaa IR(SinX, cosx)dx:

_[ cosxdx
(L+cosx—sinx)?

10. HaiiTi nHTerpan Buga IR(X,T/ax+ b,Vax+b,..., Yax+b)dx:
J‘ dx
V3x—1+24/3x-1

11. Haiitu HHTCErpajl ¢ IOMOUIBIO TpHFOHOMGTpH‘-ICCKOﬁ NOACTAaHOBKH:

.[ x> -9
X4
12. Haiitn nnTerpa:

jxcosxdx
sin® x

dx

o0
2
13. HccnenoBarh CX0AMMOCTh HECOOCTBEHHOTO MHTErpaja Ixe “'dX ¥ BBIYMCIIUTH €70, €CIU OH
0
CXOJIUTCSL.

14. BeI4uCIUTh M0 TIOCKOH (DUTYPBI, OTpaHUUCHHOW KPUBbIMU: Y =4 — X uy=x>—4.
15.. BelunCIUTD AIMHY AyTH Y> = (X+2)3 oT X, =—2 10 X, =2.

16.. BeranciuTh 00beM Te1a, 00pa30BaHHOTO MPHU BpalleHHH BOKPYT ocu OX IIOCKOH QUTYPHI,
OTPAaHUYECHHOM JTUHUAMH Y = X* —5X+6 u y=0.

17. BBIYHCIUTH TPOWHOW HMHTETPA: .U‘I dx dy dz

——————, ecam obmacte V  orpaHuyYeHa
v (1+x+y+2)

miockocTsiMu X=0, y=0, z=0, x+y+z=1.



18. Boeruncnauth KpUBOJIMHEHHBIN uHTEerpan | pona: J'(Zz—,/x2 +y° )dl , Tne L — myra KpuBOW
L
x=tcost, y=tsint, z=t (0<t<2r).

2
19. Bbruucauts KpuBosMHeWHbIM uHTerpan |l popa: j(x y—x)dx+ X—dy , rtne L — nyra
y
L

napaboJIbI y=2\/; ot Touku O(0;0) mo touku A(L2).

20. Boruncnuth kpuBosvHenHblil uuterpai |l poga ¢ nomomsio hopmynsl ['puna: C<dy ,rae L
L

— KOHTYp TPEYrojbHHKa, 00pa30BaHHBIA MPAMBIMH Yy =X, X=2, y=0 OpU MOJIOKUTEILHOM

HaIpaBlieHUU 00X07a.
Bapuant Ne2
1. HaiiTu unterpai:

(3x* +1)(2x*-3) 3x
j( X3 —WJdX

2. HaliTu uHTErpasIbl:

5dx X+3
| ——; 2 dx
)I(4x—5)2 )j4x2—5
3. HaiiTu uHTerpasl:
1)Ixze3xdx; 2) Iarctg2xdx

4. HaiiTu uHTETpan u ceiaTh IPOBEPKY:
Ix(sin3x2 +sin3x)dx
Mx+ N

—— dXx:
Jax? +bx+c

5. Haititu nHTETpan suaa I

I 3+2X

—————0X

Vx* =3x+5
6. [IpencraButh 1poOb B BUJE CyMMBI IPOCTEHIINX ApoOeit

P (X)
2 4 3 2

(X+3)° (X" +27x)(X* + Xx“ —6X)
CTETNIEHW MHOTOYJIEHA B 3HaMEHATelIe.
7. Haiiti uHTErpasisl ApoOHO-palluOHATBHON (PyHKINN:

X +2x7 +1,
DI

,tie P, (X) - MEHOrOuNIeH cTenenn M, npud4éM M MeHbIIE

4x° +1
2 dx
) J.x“ —-3x° +4x* -12x
8. HaiiTi unTerpan Buna Isinm kx-cos" kxdx:

~[sin?’ 2x(cos* 2x +sin2x)dx

9. Haiitu unTerpan Buaa IR(Sin X,c0sX)dx:

J- (1 —sinx)dx
cosx(1+cosx)

10. HaiiTu nuaTerpan Buaa IR(X,T/aX+ b,%ax+b,... Vax+ b)dx:

J* Ux-2
x—-2+34x-2




11. Haiity nHTErpall ¢ HOMOIIBIO TPUTOHOMETPUYECKON NIOJICTAHOBKHU:
J- x+1

J@A6-x°

12. HaI/ITI/I WHTETpal:

J- xIn xdx

o0
dx
13. UccrnenoBaTh CXOQUMOCTh HECOOCTBEHHOTO HHTETpaja ‘[W Y BBIUUCIIUTD €T0, €CIIU
xIn®(2x
2

OH CXOJHTCA.

o o 2
14. Belyuciuth mionaab miockoi GUrypbl, OrpaHU4eHHON KPUBBIMU: Y = (X —1) ny=x-1.

15. Beluucnute JUIMHY 1yTu (y+1)2 = (X—3)3 ot X, =3 10 X, =4.
16. Beraucnute 006eM Tena, 00pa3oBaHHOTO NpH BpanieHnn BOKpyr ocu OX miockoit Gpurypsl,
OrpaHHYeHHON muHmsIMH Y = —X° +7X—12 n y=0.

17. BbluucaUTh TPOMHOM  HHTErpa: Hszyzdxdydz, rae obmacte V  orpaHuyeHa
\

HOBEPXHOCTAMH X +Yy° =1, 2=0, z=x*+y?.

18. Bbuucianth KpuUBOIWHEHHBIH uHTerpan | popa: J.(x2+y2)dl , Tme L — OKpYXHOCTb
L

X +y*=4.

19. Beruncnuths KpuBoJduHeHbINH uHTerpai |l pona: I y’dx + x?dy , e L — BepXHss IOJOBHHA
L

AIUIMIIca X =acost, y=Dbsint, mpoGeraemasi MpOTUB YAaCOBOI CTPEIIKH.

20. Beruucnuth KpuBosmHeWHbIH uHTerpan Il pona ¢ momomusio Gpopmysnsl ['puna: ﬁxz - y)dx,
L

rie L — KOHTyp mpsIMOYroJibHUKa, 00pa3oBaHHBIA npsMbiMu X=0, y=0, x=1, y=2 mpu
MOJIOKHUTEIBHOM HaIlpaBICHUH 00X0a.

Bapuant Ne3
1. Haiitu unTerpan:

(4x° +3)
i@ Wjdx

2. HaiiTu uHTErpasnsl:

1)J‘ 5dx . J‘ 3x—-2
NCYET Jox? +5

3. Haiitn nHTErpass:

1) I x? cos3xdx; 2) I arctg4xdx

4. HaiiTi UHTErpaJl U ClIeNIaTh MPOBEPKY:
2

jx-(s—x +3% )dx

Mx+ N

Jax? +bx+c

5. Haiitu nHTETpan Buaa I

J‘ 3x+8

V55X — x?

6. [IpeacraBuTh ApoOH B BUJIE CYMMBI POCTEHIIIMX apOOEH



I:)ITI (X)
(x> =x)(x =2 (x> +D)(x* +4)’
CTENEHNW MHOTO4JICHA B 3HAMEHATeJe.
7. Haiitu uHTETpalibl APOOHO-pAIMOHAITBHON (DYHKITHH:

1 J- x*+2x%+9
X3 +2x% +3x
x3 -5
2 dx
) -[x4 —3x%+x%-3x
8. HaiiTu uHTErpan Buaa Isinm kx-cos" kxdx:

J'sin3 2x(+/cos2x +sin2x)dx

9. Haiitu unrerpan Buaa IR(SinX, cosx)dx:

rae P, (X) - MHOrOWIEH cTenerHn M, MpUYEéM M MEHBIIE

J‘ dx
3+sinx—5cosx
10. HaiiT nHTerpan Buga IR(X,T/ax+ b,Vax+bh,..., Yax+b)dx:

Foe e

11. Haiitn HHTCIrpajl C IOMOIIbIO TpI/IFOHOMeTpI/I‘{CCKOﬁ IIOACTAaHOBKMH:

X
—
V36-x°

12. HaiiTu unTerpar:

J. cos(4 . i/;)dx
arctg(5x)dx

13. I/ICCJ'ICI[OBE[TL CXOOAUMOCTb HECOOCTBEHHOTO HHTCrpajia J.—2 N BBIYUCJIUTDB €TO0,
) 14+25x

€CJIN OH CXOOUTCA.

14. BolunucnuTh mI0Maab IIOCKONH (DUTYpBl, OTPaHUYEHHONW KPUBBIMH: Y = 9x* 16 u

y=9-16x".
15. BBIYMCIUTE JUTMHY JyTH 9(y—1)2 = 4(X—1)3 or X =1 0 X, =2.
16. Beruncauth 06beM Tela, 06pa30BaHHOTO NPH BparieHuy BOKpYr oc OX II0CKOH (Qurypsl,

o 2
orpanuyeHHon uHuaMu Y =16—-X" u y=0.

17. BblYMCINTH TPONHOW HWHTETpA: I”sz +y*dxdydz, rtme oGmacte V  orpaHuyeHa
\
TOBEPXHOCTAMH Z=1, Z=X*+y*.

18. BeruncnuTh KpUBOJMHENHHBIM uUHTErpan | pona: I \/7 rae L — OTpe3oK MpsMOHu,
X =y

coequusromend Touku O(0;0) u B(2;2).

19. Beruucnuth KpuBOJIUHEHHBIH uHTerpan |l poga: J.xdy , Tne L — ayra cMHycouasl Yy =SsinXx
L

ot Touku A(7z;0) mo touku O(0;0).

20. BerauciiuTh KpuBonuHeiinbii naterpai |l poma ¢ momomisio hopmyist I'puma:

ﬁxz +y?)dx+(x* —y*)dy , rae L — KoHTyp Tpeyronbhuka ¢ Bepumnami O(0;0), A0), B(0;1)
L

IIPpU MOJIOKUTCIBHOM HAIlTPpaBJICHUU O6XO,Z[8..
Bapuant Ned



1. Haiitu unTterpan:

[l 2
X X

2. HaliTu uHTErpaIbl:

)j 20x J dx
4/3-5x c0s® 3x4/1+ tg3x

3. Haiitu unTerpaist:

1)sze_3xdx; Z)Ilenxdx

4. HaiiTu UHTErpaJl U CclieJIaTh MPOBEPKY:
j3x-(cos2x-—0055x2)dx

Mx+ N

Vw<+bx+c

5. Haiitu uHTETpan Buaa I

j 4x+1

VX% =3x+1

6. IlpeacraButh JpoOb B BUAE CYMMBI IPOCTEHIINX ApoOeit
P (%)

(X* +2)(x* = x)(x = 2)(x* +4)(x - 2)

CTEIIEHW MHOTOYJICHA B 3HaMEHATelI€.

7. Haﬁm MHTETPaJIBI IPOOHO-PAIIOHAIBHON ()YHKIIUH:

-3x}+2x° -1
D[ d
(x? +DW —2x+1)
2 j —4x+ 7
x® +5x° +7x
8. Haiftu unTerpan Buaa Isinm kx-cos" kxdx:

I(Jcossx-+sin3x)2dx

9. Haiitu unrterpan Buaa IR(SinX, cosx)dx:

5> tae P (X) - MHOrownen crenenu m, mpuuém M MeHbIIe

J‘ dx
2+5sinX+3Cc0sX
10. Haiitu unTerpan Buaa IR(X, Yax+b,Vax+b,..., Vax+ b)dx:

.[ 3\/2X 5
1+¥/2x -

11. Haiitu HUHTCrpaj C IOMOUIBIO TpI/IFOHOMeTpI/I‘{CCKOﬁ NOACTAaHOBKH:
Jo-xJ
[RLS N

12. Haiitu nnTerpai:

J xdx

sin? 4x
o 3

13. MccnenoBarh CXOAMMOCTh HECOOCTBEHHOT'O HHTETpalia I + Y BBIYKCIIUTD €70, €CITH OH
o 1+ X

CXOIUTCH.

o 9 2
14. BBIUUCINUTS TUIOMIA/b TNIOCKON (PUTYPBI, OTpaHUYCHHON KpUBbIMU: Y =1—X" 1 y=7—5X.



15. Beruucnuts JJIMHY TyTH 25(y+2)2 = 4(X+1)3 ot X, =-1 10 X, =2.
16. Boraucnute 00beM Tena, 00pa3oBaHHOTO NpU BpatieHun BOKpyr ocu OX miiockoit Gpurypsl,
orpanndeHHoM muHmsMA Y =X -9 n y=0.

17. BpluucauTh TPOMHOM HWHTErpa: ”.[ xyzdxdydz, rtme obmacte V  orpaHuueHa
\
HOBEPXHOCTAMH Y =X, 2=0, y+z=4.

18. BbramcnuTh KpUBOJWHEWHBINM wHTEerpan | popa: j \/7 rie L — mayra xapauouabl
X*+y

p=2(1+cosp) (0<p<r/2).

19. Borluncauth kpuBoiauHeiHbI uHTErpan |l pona: jxdx +xydy, rne L — nyra BepxHei
L

TIOJIOBMHBI OKPY)KHOCTH X + Y =2X IPH MOJIOKHUTEIHHOM HANPABIEHUU 00X0/1a KOHTYpA.

20. Boluncnuth KpuBONMHEWHBIM wuHTerpan |l poma ¢ momompio dopmynsl ['puna:

2
Xy — X dx+X—dy , Tne L — KoHTyp TpeyrosbHuKa ¢ BepmmHamu O(0;0), A(L;2), B(1/2;3) npu
2
L
MOJIOXKUTETFHOM HANpaBJICHUH 00X0/1a.
Bapuant Ne5
1. Haiitu unrerpai:
J-W—ng'ex +x? +2x*
X2
2. HaliTu uHTErpasIbl:

J~ 2dx J. 5x+1

Va4 - 9X V4 -9x?

3. Haiiti uHTETpaBI:
1).[x23’X dx; 2) Ixarctgx dx

4. HaiiTu uHTETpaN v ceiaTh IPOBEPKY:
2
. X . X
I3X sin—+sin— |dx
2 4

5. Haiitu uHTETpan Buaa I

dx

Mx+ N

vax? +bx+c
_[ xdx
V3+4x+x?

6. IIpencraButh 1poOb B BUAE CYMMBI IPOCTEHIINX ApOOeit
Pn (X)
(x* +3)(x=3)*(x* =3x*)(x+ 2)(x* +1)
MEHBbIIIE CTENIEHN MHOTOWIEHA B 3HAMEHATEJIE.
7. Haiitu uHTErpasisl ApoOHO-palliOHATBLHON (PYHKIIUH:
2x° +6x° + 1 4x + 1
1 ;2
)J. x* +3x° ) I X +1
8. HaiiTi unTerpan Buna ISIn kx-cos" kxdx:

, tiie P, (X) - MHOrOWIEH cTenenu M, mpu4ém m

J-cos3 4x +sin® 4x
sin4x
9. Haiitu unTerpan Buaa IR(Sin X,c0sX)dx:

dx



J‘ dx
2sinx —3cosXx
10. Haiitu naTerpan Buaa IR(X,T/aX+ b,R/ax+b,...,R/ax+b)dx:
J' Jx dx
X—4 3&/7

11. HaitTu uaTerpasi ¢ noMoIIbl0 TPUTOHOMETPHUYECKOM MOACTaHOBKHU:

oo

12. HaliTu unTerpai:
J X —~arcsin3x

dx

13. HccnenoBarh cX0AMMOCTh HECOOCTBEHHOTO MHTETpaja IX In (1+ x? ) dX ¥ BBIYHMCIIHMTE €T0,

€CJIM OH CXOJIUTCSL.

14. BBI4MCIINTD MIIOIMA/b TIOCKOH (DUIYpBI, OrPAHHUECHHOMN KPUBBIMH: Y = —X° 1

y=x"-3x+1.

15. Berumciuts muny ayru 9y’ =16x° or x, =0 o X, =5.

16. Bperuucnuth 00beM Te1a, 00pa30BaHHOTO MPH BpalieHuH BOKpyr ocu OX 110cKoit purypsl,
“ 2

OrpaHUYCHHOU MHHUSIMU Y =2X—X" u y=0.

17. BeryuciauTh TPOMHOW HHTErpAIL: I szxdy dz, rae obmacte V orpaHuyeHa MOBEPXHOCTSIMU
\

X*+y>=9, z=1, x+y+z=11.

18. Beruucnuth KpuBOJIMHEHHBIN uHTErpan | pona: I ydl, rme L — myra actpouasl X =Co0s’t,
L

y=sin’t (0<t<z/2).

19. Boruucnute kpuBoiauHenHbI uHTerpan Il pona: I(x—y)dx+dy, rae L — ngyra BepxHen
L

TIOJIOBHHBI OKPY’KHOCTH X’ + y* = R® IIpH IIOJI0KUTEIHHOM HANPaBIeHUH 00X0/1a KOHTYpa.
20. Berumcnuth KpuBoiuHeWHbIM wuHTerpan Il poma ¢ momombro dopmynsl  ['puHa:

th(y —1)dx+x’dy, rie L — KOHTyp (uryphl, orpaHHYeHHON mapaGoioil y= x> W TpAMONH
L
y =9 IpH NOJOKHUTEIHLHOM HAIPaBICHUH 00XO0a.

KonTtpoabnas padora NeS «/Indpdepenuuanbubie ypaBHeHUD)

Bapmuanr 1
1. (L+e*)-y-y'=¢e";y(0)=1
2. (4x?% +3xy + y?)dx + (4y? + 3xy + x2)dy =0
3. xy'+y-e*=0;x=1y=1
0 Y
dax 2 =0
5.

(X% + y)dx+ (x+2y*)dy =0
Bapmuanr 2

. .
1. - -1-x=0;x=0,y=0
y 12 y




(xy? + x)dx + (x2y — y)dy =0; y(0) =1.

y'(x—2xy)=y
dy y 1
dx x 2y 0
(X2 +y? +2x)dx + 2xydy =0
Bapuant 3
y’—ytg><=i,x=0,y=0
COSX
dy 'y 2
ax Tx- Y

y'sinx=ylny; y(z/2)=1.
xdy — ydx = /x% + y2dx
(x3 =3xy? + 2)dx + (y? —3x2y)dy =0

Bapuant 4

Xy'+y—-e*=0;x=1y=1

(L+e*)-y-y'=e";y(0)=1
(x> + y)dx+ (X +2y*)dy =0

L

dx x 2
(4% +3xy + y2)dx + (4y? +3xy + x?)dy =0
Bapmuanr S

dy y 1 _
dx x+2y_

y'(x=2xy) =y
(3xy” + x)dx + (x*y — y)dy = 0; y(0) =1.

' y .
-——-1-x=0;x=0,y=0
y 12 y

(X2 + y? + 2x)dx + 2xydy =0

PacuerHo-rpadguueckas padora Ne 4 «/InpdepeHnuaibHble ypaBHEHUS»
Bapuanr Ne 1

. 4xdx — 3ydy = 3x2ydy - 2xy2dx

: y’:y—2+4z+2
X2 X
,  X+2y-3
2X -2
vy =Y =x2, y@ =0

X
y'+xy =1+ x)e_xyz, y(0) =1
3x%eYdx + (x%eY —1)dy =0



n

7. y"xInx =y"

ay’y"=y* -1
Y(0) =2 y'(0) =1/ (242)
9. y'"+3y"+2y':1—x2
10. y" —4y" +5y' —2y = (16 -12x)e”

11.y" +2y’ = 4e* (sin X + cos X)
12.y"-2y"=2ch2x

A+ y2dx— ydy = x2ydy

, 3y*4+2yx?

2Xy=_£7_¥7
2y° + X

,  X+y-=2

2X -2

8

Bapuant Ne 2

[EEN

4. y'—yctgx = 2xsinx, y(g) =0

5. xy’+y:2y2 Inx,y(1)=1/2
6. (3x2 +gc052—x)dx —2—)2(c052—xdy =0

y y y y
7.xy"+y" =1
8. y" =128y% y(0) =1 y'(0) = 8
9. y"-y” = 6x% + 3x
10. y" —=3y" +2y' = (1-2x)e*
11.y" — 4y’ + 4y = —e** sin6x
12.y"+y =2sinx—6cos x = 2&”

Bapuant Ne 3

[EEN

. 6xdx —6ydy = 2x2ydy—3xy2dx
X4y
=y
, 3y—-x-4
~ 3x+3

2.y’

4.y +ycosx = %sin 2x, y(0)=0

5. 2(xy’ +y) = xy%, y(1) =2

6. (3x2 +4y2)dx +(8xy+eY)dy =0
7.2xy" =y"

8. y3y" +64=0;y(0)=4;y'(0)=2
9

Y-y = x4 x
10. y" —y"—y'+y = (3x+7) e

11.y"+2y" =-2e*(sinx +cos x)



12. y"—y'=2e* +cosx

1.
2.

Bapuant Ne 4

V3+ y2dx—ydy = xzydy
xy' :w/x2 +y2 +y

" 2y_2

3.y'=

X+y-2

y' +y tgx = cos® X, y(z) = i

2
4Xy y(0) =1

(2x—1—l2)dx—(2y——)dy ~0
X X

y'+ 4x3y =41+ x3)e

"

Xy +y =x+1
8.
9.

y" +2sin ycos.3 y=0;y(0)=0;y'(0) =1
yIV _3le +3yH _ y! — 2X

10. y"" =2y" +y' =(2x +5)e2x
11.y" +y=2c0S7X+ 3sin7x
12. y" -3y’ =2ch3x

1.

2.

Bapuant Ne 5

X4/ 3+ y2dx+ y\/2+x2dy =0

2
2y =Y 1643

x? X
,  X+y-2
_3x—y—2
Y 3
Ly = = x? +2X%, y(-1) =
X+2
Xy'—y=-y (Inx+2)|nx,y(1):1

(y2 + ysec2 X)dx + (2xy +tgx)dy =0

. tgxy”—y'+_L:O
8.
9.

sin X
y" = 32sin® y CcosY; y(l) =zl2,y'()=4
y'V " 5(x+2)

10. y" —3y" + 4y = (18x - 21)e*
11.y" +2y’ +5y = —sin2x
12. y"+4y = -8sin2x +32cos 2x + 4%

KontpoubHnas padora Ne6 «HuciioBbie 1 pyHKIMOHAIBbHBIE PAABI»

Bapuant Ne 1

© 2n
1. UccnenoBaTh Ha CXOQUMOCTD psaa z /

n=1

2. UccnenoBaTh HAa CXOUMOCTb PsiJT



3. UccnenoBarh Ha CXOAUMOCTD ST i[lln 3}

T\ 6n+5
© 3
4. VcenenoBaTh Ha CXOAUMOCTD Pl Z n; n+2
) o5n°+3n-1 \/37 i
5. HaiiTu 061acTh CXOAUMOCTH psiia > ——(x+3)
é n:l 5n + 3
6. BBIMHCIHTB HHTErpal ¢ TOYHOCTHI0 107 J' e dx
BapuanT Ne 2
1. UccnenoBath Ha CXOAUMOCTD Pl Zw: 3n’+8
‘= (2n+6)(4n*+5)
2. UccnenoBaTh Ha CXOJUMOCTD PsijL Z
/n + 32n+l 3
3. MccnenoBarh Ha CXOAUMOCTD P i( 6n2 +1Tn e
2
Van+3-(x+3)" =\ 6n°+5
4. VccrnemoBaTh Ha CXOIUMOCTD DS Z
~ (2n + 3)! ; s
5. Haiit 06s1acTh CXOAMMOCTH psiia z -1 1 3n+1
0.1 i 2n+3
6. BBIYHCIHTB HHTErpa ¢ TOYHOCTHI0 107 J.
0 1+ X
Bapuanr Ne 3 5047
1. Wccnenoarh Ha CXOAMMOCTD PSII e
1 v3n° +6n+3
= (n+2)!
2. UccnenoBaTh Ha CXOUMOCTH PSIJT Z —
= 2"
n=l = In4n
3. UccnenoBaTh Ha CXOOUMOCTb PsiJT ~
= n+1 N- 2n+1
4. VccnenoBath Ha CXOAUMOCTD Psif Z(_]_)
=] ﬁlc X — 2
5. Haiitu o6nacts CXOAMMOCTH psiaa (Zn)
n:
1
- H 2
6. Boramciutb HHTErpan ¢ Togsocthio 107° j‘sm 2X dx
5 X
Bapuanrt Ne 4
1. UccnenoBaTh HAa CXOUMOCTh PSiJT z Sn+8
=140n-13
n+3
2. UccnenoBath Ha CXOJIUMOCTbD PSif ( j
Z 1V2n+1
2 1
3. UccnenoBaTh Ha CXOOUMOCTD Pl z >
“~'nIn“3n
e 32n
1. Hccnenosath Ha CXOAUMOCTD PSI z (_1)” <
- (n+2)! & n-1 n
(-1)"* (x+2)
5. Haiit 0651acTh CXOAMMOCTH psiia Z 3n+5
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KonTpoabHnas padora Ne7 «PenieHue npocreimux 3a/1a4 no KOMOMHATOPUKE U TEOPUU

BEPOATHOCTEI»
BapuanTt 1
1. CKOJBKUMH c1I0OCO0aMH MOKHO COCTAaBUTh TPEXIBETHBIM MOJI0OCATHIH (piar, ecinu
MMEETCS] MaTepuall 5 pa3IM4HbIX BETOB?
2. CKOJIBKO YeThIPEX3HAYHbBIX YHCET MOKHO COCTaBUTH U3 1tudp 1,2,3,4 pu ycioBuw,

YTO Kakaas mudpa MOKET COICPKAThHCS B 3aITMCH YUCIIA JIUIIb HEYETHOE YUCIIO pa3?
3. Pemmte ypasuenne C2° +2x=9.

4. VI3 xonoabl B 36 KapT BHITACKUBAIOT JIBE KapThl. KakoBa BEPOSITHOCTH U3BJICYD MPU ITOM 2
Ty3a?
Bapuant 2
1. B sxT-kiy6e coctout 9 uenosek. M3 HUX Haz0 BeIOpaTh MpeacenaTenis, 3aMeCTUTENs,
cekpetaps u kazHayesi. CKOJIBKUMH CIIOCO0aMU 3TO MOYKHO CIeNIaTh?
2. CKOJBKO YETHIPEX3HAYHBIX YHCET MOKHO cOcTaBUTh U3 tudp 1,2,3,0 npu ycinoBuu, 4to
Kakaasi nudpa MOXKET coAepkKaThCsl B 3aMUCH YUCIa JIuIb 1 pa3?

3. Pemmmre ypaBuenne C*7 =x” —13.

4. W3 xonoxasl B 36 KapT BHITACKUBAIOT TPU KapThl. KakoBa BEpOSITHOCTB TOTO, UTO BCE OHU

Ty3b1?
Bapuant 3

1. U3 30 uneHoB cIOPTUBHOIO KiIyOa HaJl0 HE TOJIBKO COCTABUTh KOMAaHy U3 4 4eJIOBEK
JUTSL y4acThsl B YETHIPEXATAHOK dcTadere, HO U ONPEeNUTh MOPSI0K BHIX0/1a
CHOPTCMEHOB Ha 3Tarnbl. CKOJIBKUMH CIIOCOOAMHU 3TO MOKHO CZeIaTh?

2. CKOJBKO TPEeX3HAUYHBIX YMCET MOKHO cOCTaBUTh U3 mudp 1,2,3 npu ycinoBuu, 4To
U PbI MOTYT HOBTOPSATHCS?

3. Pemmmre ypaeuenne 4>, —C. =79.

4. B ypHe Haxonutcs 3 Genbix U 4 yepHbIX mapa. KakoBa BEpOSTHOCTb TOTO, YTO BHIHYTHIE
U3 Hee HayJauy JIBa [1apa oKaxyTcs OerapiMu?
Bapuanr 4
1. B ropoackoit nyme 30 uenoBek. M3 HUX Ha/I0 BBIOpATh MpeceaaTens u TPEX ero
3aMmectuteneii. CKOJIBKUMH CIIOCO0aMM 3TO MOXKHO clienaTh?
2. CKOJNBKO TPEX3HAYHBIX YMCET MOXKHO COCTaBUTH U3 1udp 1,2,3,4,0 mpu ycioBuu, 4TO
Kaxkaasi 1udpa MOKET CoAepkKaThbCsl B 3alMCH YUcIa b | pa3?

3. Pemmnre ypasuenne 4° —6CT > =0.

4. B ypHe HaxoguTtcs 2 6enbIx, 3 KpacHbIX U 16 yepHbIX mapoB. KakoBa BEpOSITHOCTH TOTO,
YTO U3 BBIHYTHIX U3 HEE HayAauy ABYX IIAPOB OJMH OKAKETCS OEbIM, a Ipyroi
KpacHbIM?

Bapuanr 5
1.CKoABKUMH crIOCOOaMHU MOXKHO BBIOpATh U3 MOJTHOM KOJIOHI,
cozepxateit 36 kapT, 4 KapThl pa3HbIX MacTeil PH YCIOBHUH, YTO CPEIU BBIHYTHIX KapT HET HU
OJIHOM Mapsl KapT OJUHAKOBOTO JOCTOMHCTBA?
2. CKOJIBKO YEeTBIPEX3HAYHBIX YHCET MOXKHO COCTaBHTh M3 udp 1,2,3
IPU YCIOBUH, YTO OJIHA U TOJIBKO OJJHA HU(Pa COAEPKUTCS B 3aIIMCH YHCIIa YETHOE YUCIIO pa3?
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3. Pemmre cucremy ypaBHeHUI
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4. B notepee 4 BRIMTPHIIIHBIX OmiieTa U 96 mycThix. KakoBa BeposTHOCTH TOTO, 4yTO Ha 10
KYIUICHHBIX OMJIETOB BBINAAET XOTSI Obl OJJMH BBIMIPHILI?



Bapuanr 6
1. B kmacce 15 neBouek u 17 manbunkoB. J{Jis qexxypcTBa Ha H30UpaTEIbHOM YYacTKE HAJIO0
BBIJICTIUTH TPEX JEBOUYCK U ABYX MATLYMKOB. CKOIBKUMHU CIIOCOOAMHU 3TO MOKHO ClIenaTh?
2. CKOJIbKO YEeThIPEX3HAYHBIX YHUCET MOYKHO COCTaBUTh U3 1tudp 1,2,0
IIPH YCIIOBUH, YTO OJHA U TOJBKO OJHA IH(pa COAEPIKUTCS B 3aMUCH YMCIA YETHOE YUCIIO pa3?

C)° 5
y-2 8’
3. Pemute cucremy ypaBHEHU# {
A1
INEE)

4. U3 xonoxas! B 36 KapT Hayayy BEIHUMAIOT 3 KapThl. KakoBa BEpOSATHOCTH TOT0, YTO
CpeaM HUX OKaXKeTCsl XOTs Obl OAUH TYy3?

PacuerHo-rpaduyeckasi padora Ne S5 « BoruncijieHue BeposiTHOCTH cOObITHIA. BbIlunciienne
XaPAKTePUCTHK AUCKPETHBIX M HellPePbIBHBIX CIYyYAHHBIX BeTHYHH
Bapuant Nel

1. YuacTHuKkM kepeObeBKH TAHYT U3 SIILMKA XKETOHbI ¢ HoMepamu ot 1 1o 100. Haiitu
BEPOSITHOCTH TOT'0, YTO HOMEP ME€PBOI0, Haylauy U3BJICUCHHOT'O JKETOHA, HE COAEPKUT udpy 7.
2. B moprt Ha pasrpy3ky npunuu 10 cynos, u3 Hux 6 TaHkepoB U 4 cyxorpy3a. OZHOBpEMEHHO
MOTYT OBITh Pa3rpyKeHbI TOJIBKO 5 cyn0B. KakoBa BepOsATHOCTb, YTO CPEIU HUX OKAXKETCS TPU
TaHKepa U JIBa CyXorpysa.
3. bpoiens! Tpu UrpanabHble KOCTH, HaliTH BEpOATHOCTB TOTO, YTO HA Ka)KI0M U3 BBIIABLINX
IrPaHEN MOSBUTCA 5 OYKOB.
4. Yucno rpy30BbIX aBTOMAIIMH, IPOE3KAIOLIMX 10 I1I0CCe, Ha KOTOPOM CTOMT OEH30KOJIOHKA,
OTHOCHUTCSI K UHCITY JIETKOBBIX aBTOMAILNH, POE3KAIOIINX 110 TOMY K€ Iocce Kak 3:2.
BeposiTHOCTB TOr0, 4TO OyJET 3anpaBisThCs Ipy30Bas MalnHa, paBHa 0.1; a7 1erkoBoit
aBTOMAILMHBI 3Ta BeposATHOCTh paBHa 0.2. K 6€eH30K0I0HKE MOoAbexana /i 3apaBKi MallluHa.
HaiiTu BEposTHOCTB TOTO, UTO 3TO IPy30Bast aBTOMAILINHA.
5. Monery 6pocatot 5 pa3. Haiitu BeposITHOCTB TOT0, 4TO “Tep0’” BBINAAET HE MEHEE JIBYX pas.
6. BeposTHOCTD MosIBIIEHHsI COOBITHS B KQXKJIOM M3 HE3aBUCUMBIX HCTIbITaHUH paBHa 0.8.
CKOJIBKO HYXXHO MPOBECTU UCTIBITAHUN, YTOOBI C BEPOSTHOCTHIO 0.9 MOXKHO OBLIIO OKUJIATH, YTO
coObITHE MOSBHUTCS HE MeHee 75 pas.
7. B maptuu u3 10 geraneit umeercs 8 crangaptHeix. Hayran orobpansl 2 neranu. CocTaBUTh
3aKOH pachpeaeseHns Yucia CTaHJapTHBIX JIeTaleil cpeiu OTOOpaHHBIX.
8. HempepriBHas ciyuaitnas BenuunHa X 3a1aHa nudpdepenuuanbaoi Gpynkuueit f(X).

0 mpu x<0
f(x)= x/32 npu 0<x<8

0 mpu x>8
TpeOyeTcst HaliTH HHTErpaTbHYIO QyHKIHIO. F(X) 1 mocTpouts ee rpaduk.
9. Marematnyeckoe 0’kKHJIaHUE U CPEAHEE KBAIPaTUUHOE OTKJIOHEHNE HOPMAJIBHO
pacrnpeeeHHON clly4ailHOM BeJIMYMHBI X COOTBETCTBEHHO paBHbI 10 1 2. HaliTu BEpOSITHOCTH
TOTO, UTO B pe3y/bTaTe UCIBITAaHUS X MPUMET 3HaueHue B uurepsaie (12,14).

Bapuant Ne2

1.B memouke umeercs 5 oquHaKOBBIX KyOMKOB. Ha Bcex rpaHsx Kaxaoro KyOuka HarmucaHa
oana u3 cienyronux O0yks: bl, b, C, M, JI. HaiiTu BepoSITHOCTb TOTO, YTO Ha BEIHYTHIX 1O
OJTHOMY U PACIHOJIOKEHHBIX ‘B OJHY JIMHHIO KyOMKax MOXXHO OyJeT MPOYecTh CIIOBO
“MBbICJIb”.
2. U3 Tpé€x opynuii mpon3BeEN 3ail 10 1eJu. BeposTHOCTh NonaiaHus B LENb IPU OJHOM
BbICTpene u3 nepBoro opyaus 0.7. JIjist BTOpOro u TpEThEro Opyaus 3TH BEPOSITHOCTH
cootBeTcTBeHHO paBHbl 0.8 1 0.9. HaiiTu BeposITHOCTb TOTO, 4TO: 1) TOIBKO OJUH CHAPS
NOMAZET B 1I€JIb; 2) TOJIBKO JIBA CHapsi/ia MONaayT B 1eib; 3) BCe TPU CHapsAa MONaayT B LIElb; 4)
XOTs ObI O/IMH CHAPSIJI TIONA/IET B LIETb.



3.Tpu nuccnenosatesns, HE3aBUCUMO OAMH OT IPYroro, Ipou3BOIAT U3MEPEHHS HEKOTOPOU
buznyeckoil BenmnuuHbl. BeposTHOCTH TOr0, YTO MEPBLIil HCCIEA0BATENb JOMYCTUT OMIHOKY MpU
CUMTBIBAHUU MOKa3aHui mpubopa, pasua 0.1. [Iji1 BTOPOTo M TpeThEro ucciaenoBarene 3ta
BEPOATHOCTH COOTBETCTBEHHO paBHa 0.15 u 0.2. HaliTu BEpOSITHOCTH TOTO, YTO MPHU
OJIHOKPaTHOM M3MEPEHHUHU XOTs Obl OJIUH U3 UCCIIEA0BATEIEH JOIYCTUT OIIMOKY.
4. U3nenue npoBepsieTcs Ha CTaHAAPTHOCTh OAHUM M3 JBYX TOBapOBEAOB. BeposTHOCTH TOrO,
YTO M3/eIie MONajeT K IepBoMy ToBapoBseny, pasHa 0.55, a ko Bropomy — 0.45. BeposiTHOCTh
TOT0, YTO CTaHAAPTHOE U3/enue OyJeT NPU3HAHO CTaHAAPTHBIM IIEPBBIM TOBApOBEAOM, paBHA
0.9, a BTopeM —0.98. CTangapTHOe U3/€emHe P IPOBEpKe OBUIO MPU3HAHO CTAHIAPTHBIM.
Haiitu BEpOsSITHOCTB TOTO, YTO U3ZEJINE IPOBEPUII BTOPOU TOBAPOBEL.
5. BepositHocTh poxaeHust Mmanburka paBHa 0.51. B cembe nsitepo nereit. Haiitu BeposiTHOCTD
TOT0, YTO CPEJIU ITHUX JeTel He OoJiee ABYX MabYHKOB.
6. BeposiTHOCTD NOSIBIICHHSI COOBITHS B KQXKJIOM U3 625 HE3aBUCHMBIX UCTIBITaHUH paBHa (.8.
HaiiTi BeposTHOCTH TOTO, YTO OTHOCHTEIbHAS YAaCTOTA MOSIBICHUS COOBITHS OTKJIOHUTHCA OT €r0
BEPOSATHOCTH 110 a0COJIIOTHOH BesinunHe He Oosee yeM Ha 0.04.
7. HaliTu MateMaTnueckoe 0XKUAaHNe TUCKPETHON CIy4yallHON BEIMYHMHBI, 33JAHHONW 3aKOHOM
pacnpeneseHus.
X 10 12 20 25 30
p 01 02 01 02 04
8. HempepriBHast ciydaiinas BennduHa X 3ajaHa HHTErpaibHOi GyHkuuei F(X).

0 npu  X<0
F(x)= npu 0<x<10

1 npu  x>10
TpeOyercs HAllTH MaTeMaTHYECKOE OKUAAHHUE CIIy4aiiHON BeIUYUHBI X.
9. Harucatp nuddepeHnuaibHyo 1 HHTETPaIbHYI0 (YHKIUY TIOKA3aTeIBHOTO paclpeeieHus,
ecsy napamerp =5. Haiitu MaTemaTHuecKoe OXUAAHUE U AUCIIEPCUIO COCTABIEHHOTO
MO0KA3aTeIbHOIO paclpeaeaeHUs.

Bapuant Ne3

1.Ha xaxxmo¥ U3 ceMu OJJMHAKOBBIX KapTOUeK HareuvataHa ojHa u3 cienytomux oyks: T, U, O,
A, K, I1, P. Kaprouku TmarensHo nepememiansl. HaiiT BEpOSTHOCTB TOTO, UTO HA YETHIPEX,
BBIHYTBIX 11O O/THOM M PacrojIOXKEHHBIX ‘B OJHY JIMHHUIO” KapTOUKaX MOXKHO OyJeT MpoYecTh
cinoso “TIOPT”.
2. Crynenr 3Haet 25 BonpocoB u3 40 Bonpocos nporpammsl. HaiiTu BEpoITHOCTH TOTO, UTO
CTYZAEHT 3HaeT JBa BOIPOCA, COAEPIKAIMXCS B €ro Ousere.
3./1Be MaIIMHUCTKY NI€YATAIOT OJIUH U TOT K€ TEKCT. BeposTHOCTH TOro, 4TO mepnas
MAaIlIMHUCTKA JIOMYCTUT OIMOKY, paBHa 0.1; 111 BTOpOIl MAallIMHUCTKY 3Ta BEPOSATHOCThH paBHA
0.05. Tlpu cBepke TekcTa OblIa OOHapykeHa omuoka. HaitTu BeposITHOCTh TOTO, UTO OIMHOJIaCch
BTOpasi MallIMHUCTKA.
4. barapest u3 TpE€X Opyauid MpOU3BeNa 3, MPUYEM 2 CHapsiaa nonaiu B ueib. Hailtu
BEPOATHOCTH TOTO, UTO NIEPBOE OPYAUE AAJIO MMONAAAHNUE, ECIIN BEPOATHOCTH MIONIA/IaHNUs B LIENb
IIEPBBIM, BTOPBIM M TPETBUM OPYIUSIMH COOTBETCTBEHHO paBHbI 0.4, 0.3, 0.5.
5. HaiiTu BEepOSITHOCTb TOTO, YTO COObITHE A HacTynuT poBHO 70 pa3 npu 243 HcHBITaHUSAX,
€CJIM BEPOSTHOCTb MOSBICHUS 3TOTO COOBITHS B KaXKIOM UCIBITaHUU paBHa 0.25.
6. BeposiTHOCTh MOSIBIIEHHSI COOBITHS B KQKJIOM U3 HE3aBUCUMBIX HcIbITaHui paBHa 0.5. Haiitu
yucio ucnbitanuit N , mpu KoTopoMm ¢ BeposTHOCTBIO (0.7698 MOKHO 0KHAATh, YTO
OTHOCHTEJIbHAS YaCTOTA MOSIBICHUS COOBITHS OTKIIOHUTCS OT €r0 BEPOSITHOCTH 1O aOCOMIOTHON
BenuurHe He Oosiee ueM Ha 0.02.
7. HailTu qucriepcHio U cpeiHee KBaIpaTUYHOE OTKJIIOHEHUE JUCKPETHOU CIIy4YalHOW BEJIMYMHBI,
3a/IaHHOM 3aKOHOM pacIpeiesIeHus
X 8 12 18 24 30
P 03 01 03 02 0.1
8. HenpepriBHast cityuaitnas BennunHa X 3a7aHa nuddepenuuanbaoi Gpynkuueit f(X).



0 npu  x<0
fX)= x/2  npum 0<x<2

0 npu  X>2
Tpebyercs HailTU AUCIIEPCHUIO U cpeliHee KBAIPaTHYHOE OTKIOHEHHE CITy4aiiHON BeIM4nHbI X.
9. luckpeTHble cinydaiiHble BeIMUUHBI X U Y 33/1aHbl pacIpeIeICHUIMU:

X 10 12 16 Y 1 7

p 04 01 05 p 08 0.2

Haiitu pacnpenenenue cinydaitHoi BenmuauHbl X+Y,
Bapuant Ne4

1.B 3amKke Ha o01ieii ocu HIecTh JUCKOB, KaXIbI U3 KOTOPBIX pa3zielieH Ha CEMb CEKTOPOB C
Pa3IMYHBIMHM HAIICAHHBIMU HAa HUX OyKBaMH. 3aMOK OTKPBIBAETCS TOJILKO B TOM CIIy4ae, €CIH
KQKJIbII TMCK 3aHUMAET OIPEAEIIEHHOE NOJIOKEHUE OTHOCUTEIBHO KopIityca 3aMka. Haittu
BEPOATHOCTb TOT'O, UTO IPH MPOU3BOJIBHON YCTAHOBKE IUCKOB 3aMOK MO>KHO OY/ET OTKPBITh.

2. B smuke Haxonuted 15 mapoB, U3 KOTOpbIX 6 okpaieHsl. 13 dirka Hayraa BIHYIH 4 1mapa.
HaiiTu BeposATHOCTH TOT0, YTO XOTS OBl OJIMH U3 B3ATHIX LIAPOB OKPALIEH.

3. B kaxao#i u3 Tpex ypH cofepxkuTcs 6 uepHbIX U 4 Oenbix mapa. M3 nepBoii ypHbI Hayraj
M3BJICYEH OJIMH LIAp U MEPEI0KEH BO BTOPYIO YPHY, IIOCIIE YETO U3 BTOPOM YpHBI Hay1ady
W3BJICUYEH OJMH I11ap U MEPENIOKEH B TPEThIO YpHY. HailTh BEpOATHOCTh TOTO, UTO 1Iap, HAy1auy
W3BJICUCHHBIN U3 TPEThEH YPHBI, OKAKETCS OCIBIM.

4. Monety 6pocarot 5 pa3. HaiiTu BeposiTHOCT TOTO, UTO “Tep0” BhINAAET HE MEHEe ABYX pa3.
5. JIBa paBHOCHUJIBHBIX UTPOKA UrParoT B axmarbl. UTo BeposiTHEe: 1) BBIUIpaTh JABE MApTUHU U3
YeThIPEX WM TPU NMAPTUU U3 IIECTH; 2) HE MEHee IBYX MapTUN U3 YETHIPEX WIIK HE MEHEe TPEX
napTuii u3 natu. Huupy Bo BHUMaHKWE HE IPUHUMAIOTCS.

6. Haiitu BeposiTHOCTB TOTO, 4TO coObITHE A HacTynuT 1400 pa3 npu 2400 ucnbpITaHUSAX, €CITH
BEPOSATHOCTb MOSBJICHUS 3TOT0 COOBITUS B Ka)KI0OM ucnblTaHuu paBHa 0.6. BepostHOCTB
HOSBJICHUSI COOBITUS B K&KJIOM U3 31 He3aBUCUMBIX UcnbITaHUN paBHa 0.8. HailiTu BeposITHOCTD
TOT'0, YTO COOBITHE MOSBUTCS B OOJBIINHCTBE UCTIBITAHUI

7. JMcKpeTHas ciydaiiHasi BEIMYMHA 3a/1aHa 3aKOHOM paclpeesIeHus

X 1 3 6 8

P 0.2 0.1 04 03

[TocTpouTh MHOTOYTOJILHUK paclpeiesICHusI.

8. HempepsiBHas cinyvaifHas BennyrHa X 3a/laHa UHTETpajbHON (YyHKIMEH

0 npu  X<0
F(x)= x /100 mpu 0<x<10
1 npu  x>10

TpeOyercs naiiti quddepennuansayto Gynkiuo. f(X) u moctpouts ee rpadux
9. Harmucatp nuddepernmanpHyo GyHKIIUIO HOPMATBHO paclpeieIeHHON CiydaiHOM
BenmuuuHb X, 3Has, uto M(X)=3, D(X)=16.

PacuyerHo-rpajguyeckas padora Ne6. «IIpoBepka runore3sl 0 HOpMaJIbHOM
pacnpenenenuu. KoppeasiuuoHHblil aHaan3»
Bapuant Nel
1. Ucnonb3ys kpurepuii [Iupcona, npu ypoHe 3Haunmoctd 0,01 mpoBeputs, coriacyercs Jin
TUIIOTE3a O HOPMAJIBHOM paclpeiesieHUN TI'eHEpaIbHOW COBOKYMHOCTH X C AMIUPUYECKUM
pacmpezeneHueM BeIOOpkHu o0bema N = 100:
Xi 57 9 11 13
ni 10 20 40 20 10

2. Ilpu mocTpoeHWM ypaBHEHHWs IWHEHHOW perpeccun Y Ha X y=ax+b mnomydeHs
crexytomme pesynbratst:  f, =0,6, oy =18, oy =12. Haiitn BBIOOpOYHBIN KOIPQHIICHT

perpeccum.
Bapuant Ne2



1. Ucnons3ys xkputepuii [lupcona, npu yposHe 3Hauumoctu 0,05 nmpoBepuTh, coriacyercs Ju
TUIIOTE3a O HOPMAJIBbHOM paclpeesieHud TIeHepalbHOW COBOKYMHOCTH X C AMIUPUYECKUM
pacnpenenenueM BeIOOpku o0bema N = 200:

Xi 03 o5 o7 09 11 13 15 17 19 21 23

ni 6 9 26 25 30 26 21 24 20 8 5

2. Ilpu mocTpoeHMHM ypaBHEHUs JHHEWHOW perpeccun Y Ha X : y=ax+b mnomydeHsl

CIEAyIolMe  pe3yJbTaThl: a=py/x= 0,6, o, =24, Ey =16. Halitu BBIOOPOUYHBIH

KO3 PUITUEHT KOPPEIALINHU.
Bapuant Ne3
1. Ucnonb3ys kputepuii Ilupcona, npu ypoBHe 3HaunmocTu 0,05 mpoBepuTh, COTNIACYETCS U
TUIOTEe3a O HOPMAJIbHOM DACHpPEIEeNICHHH TEHEPaTbHON COBOKYIMHOCTH X C 3MIIUPUYECKUM
pacmnpeneneHueM BpIOOpku oObema N = 150:
X; 14 16 18 20 22 24 26 28 30 32 34
n 3 7 16 35 28 21 19 20 21 9 6
2. BoibopouHoe ypaBHeHue juHEWHON perpeccun Y Ha X! Y, =215X+48;, Bribopounoe

ypaBHeHHe nuHeiHon perpeccun X Ha Y: X, = 0,3y —32. Haiiti BbIOOpO4HBIiT KO3 HUITUEHT

Koppensauuu I, .

Bapunant Ned
1. Ucnonb3ys kputepuit [lupcona, npu yposHe 3Hauumoctu 0,01 mpoBeputs, coriacyercs Ju
TUIIOTEe3a O HOPMAJIbHOM DACHpPENENICHMH TE€HEepalbHON COBOKYNHOCTH X C 3MIIMPUYECKUM
pacnpenenenueM BeIOopku oobema N = 100:
Xi 51 72 94 21 23
ni 20 15 30 40 5
2. Ilo naHHBIM KOPPEISALMOHHONW TaOIMIIBI BBIYMCIEHBI OOIIME CpeAHHe MepeMeHHbIX X, Y :

X=243, y=426, wucnpaBicHHbIC CpEJHHE KBaJpPaTHUCCKUE MEpPeMeHHBIX Oy =48,
&y =10,2, Beibopounslil koadduument koppensuuu f; =0,78. 3anucats ypapHeHue nuHeHHOM

CpeaHeKBaipaTudeckoil perpeccun Y Ha X.

Kpurepun onenuBanus:

— IMOJIHOTA 1 NPaBUJIbHOCTb OTBETA,

— CTENEeHb OCO3HAHHOCTH, TOHUMaHMsI U3Y4YE€HHOT'O;
— s13IKOBOE O0(hOPMIICHHE OTBETA

IToxa3zaTenu M MIKAJa OLEHUBAHMS:

OI_ICHKE[ Ilokazarenu

- CopneprkaHue OTBETa B 11€JI0OM COOTBETCTBYET TEME 3a/1aHUsl.
[IponeMoHCTpUPOBaHO 3HAHUE (PAKTUUYECKOTO MaTepHaia, OTCYyTCTBYIOT (haKTHUYECKHE
OLIMOKHU.

- ITponeMOHCTpUPOBAaHO YBEPEHHOE BIIAZICHUE MMOHATUHHO-TEPMHUHOIOTMUECKUM
anmnapaToM TUCIUILIMHBI (YMECTHOCTh yHOTpeOaeHus, ab0peBUaTyphl, TOIKOBaHUE U
T.J1.), OTCYTCTBYIOT OIIMOKH B yrnoTpebieHnu TepMuHOB. [lokazano ymenoe
MCIIOJIb30BaHNE KaTErOpHil U TEPMUHOB AUCHUILIMHBI B UX aCCOLIMATHBHOMN

5 B3aUMOCBsI3U. [IpoIeMOHCTPHPOBAHO YMEHHE apryMEHTHPOBAHO U3jaraTb COOCTBEH-
HYIO TOUKY 3peHus. BUgHO yBepeHHOe BllaZieHHe OCBOCHHBIM MaTepHaioM, U3JI0XKEHHE
COIIPOBO’KICHO aJIeKBaTHBIMH MJUTIOCTPALMSAMH (IPUMEPAMH) U3 MIPAKTUKH.

- OTBeT 4eTKO CTPYKTYPUPOBAH U BBICTPOEH B 33JJaHHOM JIOTHKE. YacTh oTBeTa
TTOTMYECKU B3aUMOCBs3aHbl. OTpaskeHa JIOTHYECKasi CTPYKTYpa mpoobaembl (3aJaHus):
[IOCTAHOBKA MTPOOJIEMBI - apryMeHTalus - BbIBOJbl. OOBEM OTBETA YKJIAAbIBACTCS B
3aJlaHHBIE PAMKU IIPU COXPAHEHUHU CMBICTIA.

- BpIcOKast cTeneHb CaMOCTOSITEIBHOCTH, OPUTMHAJILHOCTD B ITPEICTABICHUU




OrneHka

Tlokazarenu

MaTepHalia: CTUIMCTHYECKHE 000POTHI, MaHEpa U3JI0KEHUs, CIIOBAPHBII 3arac.
OTCYTCTBYIOT CTHIIMCTHYECKHE U opdorpaduieckre omuoOku B Tekcre. Pabota
BEITIOJTHEHA aKKypaTHO, 0€3 TOMapOK M UCIIPABJICHUN

- CopepxaHue OTBETa B 1I€JIOM COOTBETCTBYET TeMe 3ananus. [Ipoe-
MOHCTPUPOBAHO 3HAHHUE (DAKTUYECKOTO MaTepraia, BCTPEUAIOTCs HECYIECTBEHHBIC
(hakTUYECKHE OIHUOKH.

- [TpoaeMOHCTpHPOBAHO BIAICHUE TOHITUHHO-TEPMUHOJIOTHIECCKUM aIlapaToM
NMUCHUIUIMHBL ,0TCYTCTBYIOT OIIUOKHU B ynoTpeOienun TepMuHoB. [lokazaHo ymenoe
MCIIOJIb30BaHNE KATETOPHI U TEPMHHOB JUCIUILTNHBI B UX aCCOIMATUBHON
B3aMOCBs3U. [IpoIeMOHCTPUPOBAHO YMEHUE apIyMEHTHPOBAHHO M3JIaraTh
COOCTBEHHYIO TOUKY 3peHUsl. M310KEeHHEe 0TYACTH COMTPOBOXKICHO a/ICKBATHBIMU
WIUTIOCTpaUsIMH (IPUMEpPaMU) U3 MPAKTUKH.

- OTBeT B IOCTATOYHOMH CTEIICHH CTPYKTYPUPOBAH U BBICTPOCH B 3a/IaHHOM
nmoruke 0e3 HapyiieHui o0miero cMpicia. YacTu oTBeTa TOTHYECKU B3aUMOCBSI3aHBbI.
OTpakeHa JTIOTUYecKasi CTPYKTypa mpoOIeMbl (3a1aHus ): IIOCTAHOBKA MPOOJIEMBI -
apryMmeHTanus - BbiBoAbl. OOBbeM 0TBeTa HE3HAYUTEIHHO MPEBBIIIACT 3a/1aHHbIE PAMKU
[IPY COXPAaHEHUH CMEBICIIA.

- JlocTtaTouHasi CTETeHb CaMOCTOSITEIBHOCTH, OPUTHHAIBHOCTD B MPEACTaBICHUU
Marepuaia. BctpeuaroTcst Meskue U He MCKaXKaroIUe CMBICIIA OITMOKY B CTUITUCTHUKE,
cTunucTudeckue mramnsl. Ecte 1-2 opdorpaduueckue ommdku. Pabora BeinonHeHa
AKKypaTHO, 0€3 MoOMapoK U UCTIPABIICHUH

- CogepxaHue OTBETa B 1I€JIOM COOTBETCTBYET TeMe 3ananus. [Ipoe-
MOHCTPHUPOBAHO yJOBIICTBOPUTEIHHOE 3HAHNE (PAKTHUECKOTO MaTepHalia, eCTh
(bakTuaeckue ommoku (25-30%).

- [TporeMOHCTPUPOBAHO JOCTATOYHOE BIIa/ICHUE MTOHITUHHO-
TEPMHUHOJIOTHYECKHUM alapaToM JUCHUILINHBI, €CTh OIUOKU B yIIOTPEOICHUH U
TPaKTOBKE TEPMHUHOB, pacindpoBke adbopesuatyp. OMMOKH B UCIIOIH30BAHUN
KaTeropuil 1 TEPMUHOB JUCIMILTUHBI B UX aCCOIMATUBHON B3auMOCBs3H. Het
COOCTBEHHOM TOYKH 3peHUs MO0 OHa c1abo aprymMeHTHpoBaHa. [Ipumepst,
MPUBEICHHBIE B OTBETE B KAYECTBE MPAKTUUECKUX WILTIOCTPAILIUA, B MAJIOH CTENIEHU
COOTBETCTBYIOT U3JI0KEHHBIM TEOPETUIECKUM aCTIEKTaM.

- OTBeT MII0X0 CTPYKTYPUPOBaH, HapyIlleHa 3aJaHHast ToTuka. YacTu oTBeTa
[pa3opBaHbI JIOTHYECKH, HET CBA30K MEX 1y HUMHU. OMHMOKH B TIPEACTABICHUN
MTOTUYECKOU CTPYKTYphI MpoOIeMbl (3aaHHs): TOCTAHOBKA MPOOJIEMBI - apTyMEHTAIIUS
- BBIBOJIbI. OOBEM OTBETa B CYIIECTBEHHOM cTeneHu (Ha 25-30%) OTKIOHSETCS OT
3aJJaHHBIX PaMOK.

- Tekct oTBeTa MPUMEPHO HAMOJIOBUHY MPEACTABISIET COOOH CTaHJapTHBIE
000pOoTHI U Ppa3sl U3 yueOHUKa/IeKui. OOumre omMuOOK B CTHIMCTHKE, MHOTO
CTHJIMCTUYEeCKUX mTaMioB. Ecte 3-5 opdorpaduueckux ommnbok. Pabora BbimoaHeHa
HE OYeHb aKKYPaTHO, BCTPEUAIOTCS TOMApPKH U UCIIPABIICHUS

- CopneprkaHue 0TBETa HE COOTBETCTBYET TEME 3a1aHUs WM COOTBETCTBYET EMY
B OUYEHb MaJIoH cTeneHu [IpoaeMOHCTpUpOBaHO KpaliHE HU3KOE (OTPHIBOYHOE) 3HAHNE
(hakTHYECKOro MaTepralia, MHOTO (PaKTHUECKUX OIIMOOK - MPAaKTUYECKU BCE (PaKThI
(1aHHBIC) TMOO UCKAXKEHBI, TUOO HEBEPHHBI.

- [TponemoHcTpUpOBaHO KpaiiHe ciaboe BiiaJleHue MOHATUHHO-
TEPMUHOJIOTHYECKUM armapaToM AUCHUIUIMHBI (HEYMECTHOCTh YIOTpEOIeHH S,
HeBepHbIe a00peBUATYPbI, HCKA)KEHHOE TOJIKOBAaHHE U T.J.), IPUCYTCTBYIOT
MHOTOYHCIICHHbIE OIIMOKH B yIIOTpeOIeHUN TepMUHOB. [10Ka3aHbl HEBEpHBIE
ACCOLIMATUBHBIE B3aUMOCBSA3H KAaTErOpUH M TEPMUHOB TUCUMILIMHBL. OTCYTCTBYET
apryMEHTAaIUs U3JI0KEHHOW TOYKH 3pEHUs, HeT cOOCTBEHHOH mo3uiu. OTCyTCTBYIOT
[IPUMEPHI U3 IPAKTUKH MO0 OHM HEa/leKBATHBI.




OrneHka

Tlokazarenu

- OTBet npeacTaBisieT OO0 CIUIOMIHON TEKCT 0€3 CTPYKTYypHPOBaHHUS,
HapylleHa 3aJaHHas JJoruka. YacTu oTBera He B3aMMOCBs3aHbl Jornyecku. Hapymiena
nmorudeckasi CTpyKTypa npo0iaemsl (3a1aHus): TOCTAHOBKA MPOOJIEMEI - apTyMEHTAIIHS
- BbIBOJIbI. OOBbEM O0TBeTa OoJiee ueM B 2 pa3a MEHbILIE WM IIPEBBILIACT 3aJaHHbIH.

- TekcT oTBeTa MPeACTABIACT MOJHYIO KAJIbKY TeKCTa Y4eOHHKa/TeKIUH.
CrunucTryeckue omnOKN NPUBOJAT K CYyLIECTBEHHOMY HCKa)K€HHIO CMBbICTIA.
bosbiioe uucio opdorpaduueckux omubdok B Tekcre (6onee 10 Ha ctpanuiyy). Pabora

BBIITOJIHCHA HECAKKYPAaTHO, C oouIneM ITIOMAapoOK U I/ICHpaBJ'IeHI/Iﬁ




5. ®OHJI OLEHOYHBIX CPEJICTB JUIS [TIPOMEXYTOUYHOM ATTECTAIIAU
T10 JUCIIATUTNHE

1. Bua npoMeskyTo4HOI aTTecTannm: 3K3aMeH (YCTHBIN)
IlepeuyeHb BONPOCOB K IK3aMEHY:

| cemecTp
1. MaTpuibl, 1eicTBUS HaJ MaTPULIAMH.
2. [Moctpoenne rpaduKoB MyTEM CIBUTA U PACTSIKECHUS.

3. Haiitu f(A), ecin f(x)=x"-3x u A:[g1 Z]

4. BeIUNCINATH npeaci YHCJIOBOM IIOCJICAOBATCIIBbHOCTHU

. [2n+3 e
lim .
oo\ 2n+5

5. Beruucnenue onpeaenutenei 2-ro u 3-ro nopsaakoB. CBOMCTBA ONpeaeIuTeNeH.
6. IIpenen ynciioBoii nocnenoBaTeabHOCTU. ApUPMETUUECKUE ONIepallK HaJ
[IOCIEI0BaTeNLHOCTIMA. YucIo e.

1 2 -1
7. Haittu matpuily, oopatnyto matputie A={ 0 1
2 1
ITpoBepHTH ClIpaBeUIMBOCThL paBeHcTBa A A=E.
8. Berauciauth npeaen QyHKIHH:
sin3x-In(1+5x)
x-0 arctg 2x - arcsin x*

9. [IpaBuno Kpamepa pemienus cucteM JTUHEHHBIX YpaBHEHUH.
10. Ipenen ¢pynkuuu. Onpenenenusi. CBoWCTBA MpeeNoB.
11. PemmTh cuctemy JIMHEMHBIX YpaBHEHUH 10 npaBmiry Kpamepa:
X+Y-2Z=6,
2X+3y —72=16,
5x + 2y +z=16.
12. Haitty nepByto pon3soHyto GyHKImuu y(x) :y = X=X .
13. O6paTHast MaTpuLa: ONpeeIeHUE U BHIYUCICHHUE.
14. beckoHeuHO Majble, 0ECKOHEUHO OOJIbIINE, OTpaHUYEHHbIE (QYHKIUH, CBSI3b MEXK]Ty HUMHU.
15. Permmth cucteMy JTMHEHHBIX YpaBHEHUN METOI0M 0OpaTHOM MaTpPHUIIBL:
2X1 —3X, + X5 =7,
X, +4X, +2X; =-1,
X; —4x, =-5.
16. Haiitu npoussoguyto y'(x) QyHKIMH, 3a1aHHON HapaMeTpHUECKH:
x = Inctgt,
1.
cos’t’
17. Meton oOpaTHOI MaTpUIlbl B PEIIEHUN CUCTEM JTMHEHHBIX YpaBHEHUH.
18. IlepBbIil 1 BTOpOM 3aMevaTeabHbINA IPEIEIbI.
19. Pemnth cucremy ypaBHeHuid MetonoM ["aycca:
X, +2X, +3%X3 =8,

3X; + X, + X5 =6,
2%, + X, +2X5 =06.



o o . T
20. CocTaBuTh ypaBHEHHE KacaTeNbHOM K KpHBOi Y =Sin® 2X B TOUKe X, = e

21. Mertoa l'aycca B pelieHUM CUCTEM JIMHEWHBIX YpaBHEHUH.
22. DKBHBaJIEHTHBIE OECKOHEYHO Majible. Tabiuia SKBUBAJICHTHBIX OECKOHEYHO MAJIBIX.
23. C nomompto MeToa ["aycca uccneoBaTh COBMECTHOCTD M HAlTH 0011I€e pPEIeHNEe CUCTEMBI:

X, + X, +4X; +2X; =0,

3X, +4X, +X; +3X, =1,

2%, +3X, —3X, +3X, —2X; =1,

1+/4x
1-ax

25. Bexropsl. Onepaunn Haja BekTopamu. Kputepuii KOJUTMHEAPHOCTH BEKTOPOB.

25. HenpepoiBHOCTD pyHKIMH. Pa3peiBbl 1-ro u 2-ro poja.
27. PemuTh MaTpu4HOE ypaBHEHUE:

2ol et 26 )

o 25
28. HaiitTu HanMeHbIIee 1 HanOosblee 3HaYeHNsT QYHKIUU Y = X + 1
X+

24. CocTaBUTh ypaBHEHUE HOPMAJI K KPUBOH Y = B TOUKe ¢ abcruccoit X, =1.

Ha oTpe3ke [-2;6].

29. CkansipHO€ IPOU3BE/IEHUE BEKTOPOB. YT0J MEX 1y BekTopamu. Kpurepuii opTroroHalbHOCTH
BEKTOPOB.

30. IIpousBoanas. ['eomeTpuueckuii cmbica npousBoHoi. KacarenbHas 1 HopMaib K rpaduky
GbyHKIHH.

31. Yka3aTh 3Ha4eHHs X W Y, JUIs KOTOPBIX BEKTOPHI @ = (X,—3,6) 1 b =(1,2y,2) KOIIMHEapHBI

—3x? —5x -4
32. Yka3arh acUMIITOTHl Tpaduka QyHKIUH Yy = —
X +
33. BekTopHoe npousBeaeHue BeKTOpoB. OnpeeneHue u cBoicTra. [ 'eomeTpuueckoe

IIPUIIOKEHUE.

34. CBs3b MEXKy CYLIECTBOBAaHHEM ITPOU3BOIHON (PYHKIIMY B TOUKE U HEMPEPHIBHOCTHIO
(GyHKLNU B TOH K€ TOUKe.

35. Jlna 3apansbix Touek A(L2,5) n B(-1-2,3) yka3zarb Ha oTpe3ke AB TOuKy L Takyro, 4yTO
AL 3

B 5

36. Vccre0Bath U ocTpouTh rpaduk gynkim: Y = (X +1)e*(x*2).

37. Beluucienue BEKTOPHOTO NMPOU3BEICHHS B OPTOHOPMUPOBAHHOM Oa3uce.

38. Tabnuua npousBoaubix. [IpaBuna quddepeHurpoBaHus.

39. HaiiTu 3Ha4eHus1 Yy U Z, €CJIU U3BECTHO, YTO BEKTOp a =(2,—Y,Z) OPTOTOHAJICH KaXXIOMY M3
BEKTOpPOB b =(2,—2,0) u € =(2,-11).

40. HaiiTi MpOM3BOIHYIO YKa3aHHOTO TIOPSIIKA:

y=2x2In(x-1), y?® =2

41. CMmemanHOe Ipou3BeIeHUE BEKTOPOB. OlpeeneHne, BBIYUCIEHUE, TEOMETPUUECKUE
MPUIIOKEHUS.

42. TlpousBoaHas cinoxnoit pynkuuu. Jlorapudpmudeckoe nuddepeHunpoBaHme.

43. B tpeyronbsHuke ¢ BepimimHaMu B Toukax A(L2,0), B(0,-2,3),C(2,0,1) npoBeneHa MeauaHa
AM . Haiiti yrosn Mexay 3TOi MeauaHoi U cTopoHo AC TpeyrosjbpHHUKa.

44, BerauciauTh npeaen QyHKIHU: XILrPO(Sin 2x)".

45. [110cKOCTh U €€ ypaBHEHHUS. YTOJ MEXIY MIOCKOCTSIMHU.
46. ITpon3BOIHBIE BBICIIMX MMOPSIKOB.



47. HaiiTi miomaas U JUIMHY BBICOTHI AH TpeyrojbHUKA ¢ BEPIIMHAMYU B TOUKAX
A(1,2,0),B(0,-2,3),C(2,0,) .
48. Beruncnuth NpubIMKEHHO ¢ MoMoulbio tuddepeHnuana: y = 3x, x=7,76.

49. IIpsiMast Ha TJIOCKOCTH U €€ YpaBHECHUS.
50. IlpousBoanas GyHKIIMH, 3aJAHHON TApaMETPUUICCKHU.
51. BeruuciIuTh II0111a/1b MapajuieorpaMmMa, IOCTPOEHHOTO Ha BekTopax a =(4,31) u

b =(51-3).
X
X2 +4

52. Haiitu npomMexyTKu MOHOTOHHOCTH (DYHKITHIA: y(x) =

53. IIpsimasi B IPOCTPAHCTBE U €€ YPaBHEHUSI.
54. IlpousBoaHast HEABHOW (DYHKITHH.
55. BBIYMCIIUTS ILIOIIAb HapaslielorpaMMa, IOCTPOEHHOTo Ha BeKTopax @ u b , eciu
a=p+3q, b=2p-q, [p|=1,1d=2, £(p.q)=51/6.
2X —3X
—€

56. Beruucnuth npeaen Gpynkuuu:  lim————
x=0  sin4x

57. Tlpocreiilme 3a1a4u aHATUTUYECKON T€OMETPUH (BBIYUCIIEHNUE PACCTOSIHUI U YTJIOB).
58. ®opmyna Teilinopa.
59. Ilpu kakoM 3HaUEHUM NapaMeTpa P KOMILJIAHAPHBI BEKTOPBI

a=(52-1),b=(32 p),c=(-7,2-6)

60. HaiiTi mHTEpBaJIbl BBIMYKJIOCTH U TOYKH Tieperuba rpapuka Gpynkuuun: f = e,

61. Dnurc.

62. [IpaBuio Jlonurans.

63. IIpunaanexar nu Touku M, (2,31), M,(-3,4,2), M,;(1,35), M, (2,5 - 3) ogHOI MIIOCKOCTU?

) (2n+1)fvn -2)
64. BorurciauTh Tpejies YUCI0BOM mocieaosareabHocTr: 1im :
n—o 3 /n3
65. I'unep6oma.

66. JlocTaTouHO€ yciaoBUE Bo3pacTaHus (yObIBaHUSA) GYHKIUU.
67. Ans TpeyronbHoi nupaMuasl ABCD HaifTH 00beM U AJIMHY BBICOTHI, OIYILEHHON U3
BepimmHbl D Ha rpans ABC , eciu A(L,-3,8), B(2,2,-1), C(4,-5,3), D(L,-1,2).

2
68. Berauciute nipenen GyHKIuH: Iirr01 In(1+)é ) |n§1 ZX)
xX= SIn X

69. Ilapabomna.

70. DxcrpemyM. HeobXomumoe ycoBre sKcTpeMyMa. J0CTaTOuHbIE YCIOBHS SKCTPEMYMA.
71. CocTaBUTh ypaBHEHUS IIPAMBIX, PACIIONOKEHHBIX B INIOCKOCTH OXY M HPOXOJISAIINX Yepes
Touky P (3,—4) napauienbHO U HepNeHAUKYIApHO npamoii  |:2x -3y +8=0.

72. BprauciuTh MpUOIIKEHHO C MOMOMIBI0 quddepernmana: 'y =+/4x-3, X =1,78.
73. IToBepXHOCTH BTOPOTO MOPSIAKA.
74. BBINYKI0CTh, BOTHYTOCTh, TOYKA Meperuoa.
X=2t+3,
75. BBIACHWTH B3aUMHOE PACHOJOXKEHHE NPAMBIX | : {y a1 nu 1,:x-3y+4=0,
pPacnoJIOKEHHBIX B IDIOCKOCTH OXy. Ecnm OHM nepecekaroTcs, HAWTH TOUYKY IEepecedeHus: U

YTOJ MEXIY IPSIMBIMH.

2
76. HaliTn mpoMeXyTKH MOHOTOHHOCTH (DYHKITHIA: y(x) = EX gs .
X+
77. LIunuBAPUYECKHUE IIOBEPXHOCTH.

78. AcumnitoTuka rpaduka QyHKITUH.



79. TIocTpouTH KPHBYIO BTOPOTO mopsaka X +4y? —12x +16y +16 =0.

y . (n=1 = (n+1y’
80. BerunciuTh npeaen 4ucaoBoi nocnepoBaTenbHocTH:  lim 3 5 .
e 2n° 4+3n° =5

Il cemecTp
1. TlepBooOpa3Hass (pyHKIIMH W HEOMpEAEICHHBIM MHTErpas. Tabnuila OCHOBHBIX (hOPMYI
WHTETPUPOBAHUSI.
2
. X“dx

2. Haiitu unrerpan: I 5 .

X*—25
3. Breruncnuts 00beM Tenma, 00pa3oBaHHOTO TpPHU BpalieHHH BOKPYr ocu OX TmIIOCKOiA

(UTypBl, OTPaHUYEHHOMN TUHUAMHU Y =X> —4x—-21 u y=0.
4. Pemmts 3amauy Komm: y'=xy, y(0)=1.

S. JlBoiiHoM wuHTerpan. OrmnpeneneHue U CBOWMCTBA. BbluncieHue JBOMHOrO MHTErpajia B
JIEKapTOBOM CHCTEME KOOPAMHAT.

o 3x+1)dx
6. Haiitu unrerpan: I ( )

JxErex-16

7. Brerauciutsb j ydx+xdy , rae L — ayra napaGomer Y =+X (0<x<1).
L

8. Pemmts 3amauy Komm: y' =y/X+ tg(y/x) , Y =x/2.

9. 3aMeHa IEPEMEHHOHN B HEOIIPEIEIICHHOM UHTErpalle.
(2% -7x+8)
10.  Haiitu unTerpa: IZ—
(x-1)"(x-2)
o 2
11.  HccnenoBaTh CXOAMMOCTb HECOOCTBEHHOI'O MHTErpaa: w.
: +4x
12.  Pewmrs 3agaay Komm: y' =ysin(5x), y(0)=1.
13. HHTerpupoBaHue Mo 4acTsM B HEONPEACIEHHOM HHTErpase.
14.  Haiitu uHTerpa: I x? e dx..
15. BeluncnuTe KpUBOJIMHENHBIM HMHTETpal BTOPOIrO poja: j(xy—l) dx+x*dy oT TOuKH
AB
X = cost
A(L0) mo Toukn B(0;1) mo ayre OKpy>KHOCTH: { .
y =2sint
16. Pemnte 3amauy Komm: y” =xcosx, y(0)=1, y'(0)=-1.
17. 3aMeHa MEepeMEeHHbIX B JBOMHOM HHTerpane. BbluncieHue ABOWHOTO HWHTETpaja B
MOJIIPHON CUCTEME KOOpJUHAT.
18.  Haiitu unHTerpan: I cos* (3x)dx .
19. Bbruncanth IUIOMAAb IUIOCKOH (HIYpBI, OTpaHMYCHHON KpHBBIMH: Y =3(2X —1)2 51
y=6(1-2x).
20.  Pemwuts 3amauy Kommu: y'=y/x, y@)=1.
21. WuTterpupoBanue qpoOHO-pallMOHATIBHBIX ()YHKIMHA.

arcsin(5x)dx
Ji-25x2

23.  Borumcauts mHy ayru (y+ 2)2 =9(x +1)3 oT X, =-1 70 X, =1.

22.  Haiitu nHTETpAT: I

24.  Pemmts 3amauy Komm: y' =y/x+y?/x*, y@d)=1.

25. HNHTerprpoBaHre HEKOTOPBIX KIACCOB TPUTOHOMETPUUECKHUX (DYHKITHIA.
5x —3)dx
26.  Haiftu unrerpan: I (2—) .
X°—4x-12



27.  Bwruucauts ”sin(xz +y2)dxdy,roe D: X2 +y2<7, x>0, y>0.
D
28.  Peumts 3anauy Komm: y' =y’ cos(2x), y(0)=1.
29. OrnpenesieHHbI HHTErpall, eTro onpeseneHue u cpoiictBa. opmyna HeroTona-JleliOHuma.
5 (3x* —10x+2)dx
30.  Haiitu unterpan: I 5 .
(x=2)"(x+1)
31.  HccnenoBarh CXOOUMOCTh HECOOCTBEHHOT'O MHTErpaa: I *
> xIn®(3x)
32.  Pemmwrs 3agaay Komm: y”=cos’x, y(0)=1, y'(0) =-1.
33. KpuBosnuneiinple unTerpasnsl no anuHe nyru (I poma). Mx cBoiictBa. Bbluncienue
KPUBOJIMHEHHBIX HHTETPajioB | poza.
34.  Haiitu uHTETpa: _[xz sin(2x)dx .
35. BBIYMCIIUTE IUIOMAAb IUIOCKOH (UIypBl, OrpaHMYCHHOH KPUBBIMH: Y =(X —3)2 u
y=x-3.
36.  Pemmrts 3agauy Kommn: y' = y’e™, y(0)=1.
37. @opmynbl 3aMEHBl MEPEeMEHHONH W HWHTETPUPOBAHHUS IO 4YacTSIM B OINPEACICHHOM
UHTETpae.
38.  Haiitu unTerpa: jcosz (3x)sin®(3x)dx.
39.  Beruncauts JiuHy ayru (y— 2)2 =4(x+ 3)3 oT X, =-3 10 X, =3.
40.  Pewmrts 3anaqy Komm: y'=y/x+cos’(y/x), y(1)=0.
41. Hecob6cTBeHHBIE MHTErpalIbl, ONIPEIeNIeHNe UX CXOJUMOCTH U PACXOAUMOCTH.
In®(2x)dx
42.  Haiitu uHTerpan: I L :
43.  Bbruucnute 00BbeM Tena, 0Opa30BaHHOTO MpPH BpalleHuu BOKpyr ocu OX miockoit
(UTypEI, OrpaHUYEHHON TUHUAMHU Y = 2X° +5X+2 1 y=0.
44.  Peumrts 3anauy Komm: y'=,[ycos®x, y(0)=1.
45. Beruucnenue miomaay niockoi purypsl B 1IeKapToBOH cUCTEME KOOPMHAT.
3—x)dx
46.  Haiitu uaTEeTpAaT: (— :
P I 2x* —-10x+9
47.  Bpruucnute 00beM Tena, 0Opa30BaHHOTO MpPH BpalleHuu BOKpyr ocu OX miockoit
(UTypBI, OTPaHUYEHHON MTUHUAMHU Y =6X° —7X—3 1 y=0.
48.  Pemmrts 3agauy Komm: y”=cos®x, y(0)=1, y'(0) =-1.
49. Beruncnenye 1IuHbI 1yTH INIOCKOM KPUBOM B IEKAPTOBOM CHCTEME KOOPIAUHAT.
(x2 —9x+12)dx
50.  Haiitu unTerpan: I 5 .
(x=1)"(x+3)
51.  HUccnemgoBaTh CXOOUMOCTH HECOOCTBEHHOTO MHTETpaa: I x%e > dx.
0
52.  Pemmrts 3agauy Komm: y'=ycos’x, y(0)=1.
53. Brruncnenue oo0bema Tena BpalieHus.
54.  HaiiTu uHTETpAI: j x* cos(2x)dx..
55.  BplunciuTh KpHUBOJIMHEWHBIN MHTETpall MEPBOro poja: Iy\/1+ 9x*dl, rme L — wvacth

L

napa6onsl Y =x° or Touku A(0;0) mo Touku B(L1).



56.
57.
58.

59.

Pemuts 3anauy Komm: y'=y/x+e™*, y@1)=1.
Kpusosnuneiinbsie nunterpains |l poaa (o koopauHaTam), UX BBIYUCICHUE.
Haiitu unTerpan: Isins (2x)dx.

Boruncnuth 00beM Tena, 00pa3oBaHHOTO HpU BpalleHHMH BOKpYr ocu OX miiockoii

(GUrypsl, OrpaHUYEHHOMN JTUHUAMH Y =—2X° +X+6 u y=0.

60.
61.

62.

63.

64.
65.

66.

67.

68.
69.

70.

71.

Pewmts 3amaay Komm: y'=xcos’y, y(1) = /4.
VpaBHEHHs C Pa3Ie/IAIOIIMMUCS TIEPEMEHHBIMH M UX PEIICHHUE.

. e dx
Haiitu unrerpan: f <
1+e
© 2
X“ dx
HccnenoBaTh CXOIUMOCTh HECOOCTBEHHOT'O MHTETpAJIA: I e
+X

0
Permts 3amauy Komm: y" = xJX , y(0)=1, y(0)=2.
Onnoponnbie uddepeHInanbHbIC ypaBHEHHS MIEPBOTO MOPSIKA H UX PEIICHHE.

Haiitu naTerpai: j(2—3x)dx :

\V6x — X
BBIMMCITHTE IUIOIIA/Ib TIOCKON (PUIypBI, OPAHUYCHHOI KPUBBIMHU: Y = (X +1)2 uy=x+1.
Pewuts 3anaay Komm: y' =x*y*, y(1)=1.
Jluneiinble nuddepeHnanbHble YpaBHEHUS IEPBOro MOpsiAKa U UX PELICHUE.
(2x* - 4x—27)dx
(x+3)2(x—2) '
Bbruuciute ¢ nomouipto opMyisl I'prHa KpUBOJIMHEHHBIM MHTErpan BTOPOro poja:

Haiitu unrerpan: j

j (3x?y —y? =3xy)dx+ (x*—2xy+cosy)dy , rme L — KOHTYp, COCTOSIIHHA U3 Iyr IHHHI
L

y=1,y=x, x=2,

72.
73.

74.

75.

76.
77.

78.

79.
80.

Pemmts 3azady Kouna: y'=y/x(1+In(y/x)), y(1)=e.

OnnoponHble nuHElHble audGepeHInaTbHble ypaBHEHHS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU KO3 (PUIIMEHTaMH U UX pELICHHUE.

Haiitu unTerpan: sz In(3x)dx..

1 22
W3MEHUTD MOPSI0K HHTETPHPOBAHMS: J' dx .[ f(x,y)dy
21 ™

Permts 3amauy Kommu: y' = Xy, y@) =1.

Heonnoponusie nuHelHble audQepeHnraIbHble ypaBHEHHs BTOPOTO MOpSAIKa C
MOCTOSTHHBIMU KO3 (QUIIMEHTaMH U UX PELICHHUE.

Haiitu unrerpai: Ixz cos®(2x)dx.

Beruucnuts anmHy nyru inHAA Y =In (1— xz) .Ha otpeske [0,1/2].

Pemnte 3amauy Komm: xy'+y=x+1, y@)=1/2.

11 cemecTp
Onpenenenue unciaoBoro psjaa. HeoOXoaumplil mpu3HaK CXOJUMOCTH YHCIOBOTO Psija.
[Tpu3Haky cCpaBHEHUS CXOJUMOCTHU MOJIOKUTEIBHBIX YUCIOBBIX PSIJIOB.
Omnpenenenue, BEPOSATHOCTHBIN CMBICI HHTETPATbHON (QYHKITMH pacipeaesieH s
BEPOATHOCTEN M €€ CBOMCTBA.
W3 ypHbl, comepkamieid 6 Oenbix M 4 yepHBIX IIapa, OAWH Imap yrepsH. Kaxosa
BEPOSTHOCTH M3BJICYb HAyJlauy U3 YPHBI OCJIbIii map?



4.

B maptum 10% HecranmaptHbeix aeraneil. Haynauy otoGpanbsl 3 peranu. CocTaBUTH
3aKOH paclpeieleHus YUCila CTaHAApTHBIX JieTalel cpeu OTOOpaHHBbIX.

S. Knaccudeckoe U CTaTUCTHYECKOE OTIPENIEICHUS BEPOSITHOCTH MOSBICHHUST COOBITHS,
CBSI3b U pa3Nyuue MEXy HUMHU.
6. MaremaTruecKkoe OXKHUIaHUE U JUCIICPCHsI P OMHOMHAIILHOM pacipeIeICHIH

7. BeposiTHOCTH TOr0 YTO HayJaudy B3sATas M3 NapTUU JAeTalb HecTaHaapTHa, paBHa (.2.
HaiiTi BEpOsITHOCTD TOTO, UTO CPEAM B3ATHIX CIy4allHBIM 00pa3oM 6 nertanei, He MeHee
MOJIOBUHBI OKAXKYTCSI CTaHIaPTHBIMHU.

0 npu x< -2
8. IInotHocTh BeposiTHOCTEM paBHa f(X)=<a(x+2) npu —-2<x<2
0 npu  x>2.
9. [TonsiTre ycnoBHOM BEpOSITHOCTH. TeopeMa YMHOKEHHUS BEPOSATHOCTEH ISl 3aBUCUMBIX
U HE3aBUCUMBIX COOBITHH.

10. PaBHOMepHBIH 3aKOH pacpeieIeHUs] BEPOSITHOCTEH.

11. B nmaptum u3 12 neraneit 5 aeraneid nepBoro copra u 4 — BTOPOro u 3 — HeCTaHJAPTHBIX.
HaiiTi BepoATHOCTH TOTO, YTO CPeIy MSATH Haynadyy OTOOpPaHHBIX JAeTajeil okaxyTcs 3
JIeTajli IEPBOI0 COPTa U XOTs OBl O/IHAa BTOPOTO.

12. Cnyuaiinas BenuuuHa X3aJaHa HHTETPAIbHON (YHKIIHEH pacipeaeeHus:

0 npu x <0,
F(x)=4x° npu <x<1,
1 npu  x>1.
Haiitn BeposiTHOCTH TOTO, 4TO BenuumHa Xmomanet B unrepan(0,25; 0,75) He MeHee
ABYX
pa3 B TpEX HE3aBUCHUMBIX UCIIBITAHUSX.
13. [Tpusnak lanambepa cXOAMMOCTH MOJIOKUTEIBHOTO YHUCIOBOTO PsJia.

14. llenTpanpHas IpeaenbHas Teopema.

15. Haiitu BeposiTHOCTH pPAaOOTHI 3JIEKTPUUECKOM MLenu, H300pakKeHHOM Ha pHuc., €ciau
BEPOATHOCTh PabOThl KaXKIOTO U3 HE3aBHCHUMO padOTAIONIUX AJIEMEHTOB IIETH paBHA
p=0.9.

—{

. ——
L]
{1}

16. [TocTpouTh psA pacupeaeieHHs YKciia TOMaJaHui MsYOM B KOJIBIIO MPHU TpeX OpocKax,
€CJIM BEPOSATHOCTH TOMaJaHusi MpU OgHOM Opocke paBHa 0,4; HAWTH cpelHee YUCIO
TTOTTaJaHHMH.

17. Nurerpanbubiii npu3Hak Komm-MaknopeHa cXo0JuMOCTH MOJI0KUTEIbHOTO YUCIOBOTO
psna.

18. Ompenenennie, BEpOSATHOCTHBIN CMBICI U CBOMCTBA MJIOTHOCTH BEPOSITHOCTEH.

19. B komimiekTe 8 jeraiei, W3 HUX S5 CTaHAAPTHBIX, OCTAJIbHBIC HECTaHJIAPTHHIC.
N3Bnekatorcs Haynauy 4 neranu. KakoBa BEposITHOCTh TOTO, UTO HE MEHEE TpeX AeTallen
Cpenu U3BJICYCHHBIX OKAXYTCS CTAHIaPTHBIMHU.

20. CnyuvaiiHass Benmu4yrHA X TMOAYMHEHA HOPMAIBHOMY 3aKOHY pachpefeleHus ¢
napamerpamu a=>50, o=1. KakoBa BepoATHOCTh TOro, uTo XMOMAJIET B HHTEPBAI
(49,5; 50,5) nBa pa3a npu Tpex HE3aBUCHUMBIX UCTIBITAHUSX?

21. Panukanbabiil mpu3Hak Koy cXoauMOCTH MOJT0KUTENbHBIX YHUCIOBBIX PSAIOB.

22.
23.

HopmanbHblii 3aK0H pacrpenencHus.
CoObiTHe AMOXET HACTYNHUTh JHMIIb IPU YCJIOBUM TMOSBIEHUS OJHOIO M3 2-X
HECOBMECTHBIX COObITMH B, u B,, oOpasyrooummx monHyto rpynmy. I3BecTHBI



BEPOATHOCTE P(B,)=5/7 wu ycnosHble BepostHocTH Py (A)=2/3,F; (A)=1/3. Haiitu

BEPOATHOCTH COOBITHS A.

24, JlaHbl psabl pacnpenesieHus: HE3aBUCUMBIX CIIYYalHbIX BEJIMYMH
XK [-1 [2 |3 Y |1 |2 | 4
P [05 } 0,2 P 06 |03 | 01

Haiitu nucnepcuio ciaydainoi Beanuuapl Z =2X* —3Y.

25. [Tpu3nak JleiiOHUIIA CXOIUMOCTH 3HAKOUEPEIYFOIINXCSl YHCIOBBIX PSIOB.

26. 3akoH pacrnipeaenenus [lyaccona.

27.B ypue 7 GenblIx W 5 KpacHbIX ImapoB. M3BuekaroTcst ogHoBpeMeHHO 2 mapa. Kakoe
coOpITHE OoJIee BEpOSITHO: a) 00a mapa OJHOTO I[BeTa; 0) Mmapbl Pa3HBIX [IBETOB?

0 2n+1
28. Haiitu 061acTh CXOIMMOCTH Psijia Z %
= n“4"
29. Teopembl ClOKEeHHsI BEPOSTHOCTEH /1711 HECOBMECTHBIX U COBMECTHBIX COOBITUH.

30. bBuHOMHANTLHBINA 3aKOH paclpeaeiICHusI.

31. IIpuGopsl 0JHOTO HAMMEHOBAHUS U3TOTOBIIEHBI TPEMS 3aBOJIaMU, IPUUYEM MEPBBIN 3aBOJI
noctaBisier 0,25 Bcex wu3Ienuii, a BTOpPOM 3aBOJ - BJBOE OOJbIIE, 4YeM TPETHUH,
BepostHocTs paboThl mpubopa, H3rOTOBICHHOTO MEPBBIM 3aBOJIOM, paBHa 0,9, BTOpbIM —
0,8, Tperbum — 0,7. OrnpenenuTb BEPOSITHOCTh paOOTHI MpuOOpa, MOCTYNUBILETO Ha
MIPOU3BOJICTBO.

32. CnyyaitHasi Benmu4rHA X3a/laHa HHTETPATbHON (PyHKIIMEH pacrpeIecHus:

0 npu x <0,
F(x)=4x*/4 npu 0<x<2,
1 npu x> 2.

Haiftu BeposiTHOCTH TOro, uto BeiauuumHa Xmomaaer B uHTepBan(0,5; 1,5) Tpu pasa B
YeTbIpex
HE3aBUCHMBIX UCTIBITAHUSAX.

33.

34.

35.

36.

37.

38.

39.

40.

f(x)=

41.

42.

Teopema AOenst 1151 CTETIEHHBIX PSI/IOB.

Cpennee 1 HauBepoOATHEMHIIEe YKcIa MOSBIEHUS COOBITUI TP OMHOMHUAIBHOM
pacpeeIIeHUN.

BepoaTHOCTh IomanaHusi CTPEIKOM B JIECATKY IpU OAHOM BeIcTpene paBHa 0,7, a B
neBatky — 0,8. KakoBa BEpOATHOCTH TOTO, UTO MIPH TPEX BBICTpPEIAX CTPEIOK HaOepeT He
MeHee 29 04KkoB?

VyeOnuk wu3nan tupaxoMm 10000 sk3eMiuisipoB. BeposiTHOCTH TOro, 4ro y4eOHHK
cOpourropoBan HempaBuwibHO, paBHa 0,0002. HaiiTu BepoOSTHOCTH TOrO, YTO THPAX
coiepKuT 6osee 3-x OpakOBaHHBIX KHHT.

JlokanbHas u uHTErpanbpHas Teopemsl Jlanmaca.

BeposTHOCTh mMoOnagaHuss HOPMAJIbHO PACHPENEICHHOM CIy4yallHOM BEJIWYWHBI Ha
IIPOU3BOJIBHBIA KOHEUHBIN UHTepBall. [IpaBuio Tpex curm.

OTK mnposepser mapTuro u3 5-T getaneil. BeposaTHOCTh TOro, 4to AeTanb CTaHAApTHA,
paBHa 0,8. HaifTu BeposSTHOCTH TOTrO, YTO BCS HapTHsl OyneT 3abpakoBaHa, €Cld JUIs
3TOrO TpedyeTcs, YTOOB! B MApTUU 0KA3aJOCh HE MEHEE JBYX OpaKOBaHHBIX JeTalei.
[110THOCTH BEpOSATHOCTEH CiydaifHOW BEIMYMHBI XpaBHA

0 npu x<0,

acosx npu O0<x<ml2, Hanitn: a, F(X), P(E;Zj.
0 npu x>rl2. 64
®opmyna bepnyim.

BeposTHOCTh Onaganusi HOpMaJIbHO pacIpeACICHHON CIy4ailHOM BEJTMYMHBI Ha
HWHTCpPBAJI, CHMMeTpH‘{HBIﬁ OTHOCHUTCIIBHO CPCAHCTO 3HAYCHHUA. HpaBI/IJIO TPEX CUI'M.



45.

49.

53.

57.

61.

43.

44,

46.
47.

48.

50.
51.

52.

54.

55.

56.

58.

59.
60.

62.

63.

64.

B mepBoM komruiekTe 8 CTaHIAPTHBIX W 2 HECTAHAAPTHBIX JeTalieif, BO BTOPOM - 6
CTaHJAPTHBIX U 2 HECTAHAAPTHBIX JAeTanu. M3 Haynady B3ATOro KOMIUIEKTA BBIHYTA OJHA
netanb. HailTu BEpOSITHOCTB TOTO, UTO 3Ta A€Talb OKAXETCS CTaHAAPTHOM.

B ypue 7 mapoB, cpeau Hux 4 6enbix U 3 yepHbIX. HaiiTh 3aK0H pacnpeseneHus yncia
OebIX IapOB CPEAU TPEX U3BIICUEHHBIX.

Teopema 0 BEpOSATHOCTHU MOSIBICHUS XOTs ObI OJTHOTO COOBITHSI.

Ornpenernenne, BEpOSTHOCTHBIM CMBICT M CBOMCTBA IUCIIEPCUH.

B kopoOxke 14 neraneii, u3 Hux 5 OpakoBaHHbIX. Haynauy u3Bnedens! 3 neranu. Haiitu
BEPOSTHOCTh TOTO, YTO CPEAM W3BICUYEHHBIX JETajeil: a) HeT OpaKkOBaHHBIX; O) HET
TOJIHBIX.

[Tpubop cocroMT U3 TpeX HE3aBUCUMO pabOTAIOIIUX 3JIEMEHTOB. BeposTHOCTH
0e30TKa3HOM paboThl KAXKIOro 3jieMeHTa B oAHOM ucnbiTanuu paBHa 0,9. [loctpouts
P pacnpeesieHus Yuciia OTKAa3aBIIMX JIEMEHTOB U HAUTH UX CPEIHEE YUCIIO.

Psan Teiinopa. Octarounslii unen psaa Teinopa. Kputepuii pasnoxenust pyHKUINUU B psij
Tewnmopa. ®opmyna Tewsopa.

Ornpenenenne, BEpOSTHOCTHBIM CMBIC U CBOMCTBA MATEMAaTUYECKOTO OKUJAHUSA.
BepositHocTh pokneHus Manbuuka paBHa 0.515, neBouku - 0.485. B HekoTopoil cembe
niectepo Aereid. HailTu BeposTHOCTH TOTO, YTO Cpel HUX He OOJbIIE IBYX JEBOYEK.
OTK mnpoBepsieT mapTuio u3 5-tu aetaineil. BeposTHOCTh TOro, YTO A€Tadb CTaHIApTHA,
paBHa 0,8. Haiitu HauBeposTHeHIIee 4YHCIO JAeTajeil, KoTopble OyayT NpU3HAHBI
CTAaHJAPTHBIMU, M €r0 BEPOSATHOCTh; BEPOSITHOCTh TOTO, YTO BCS NapTus Oynaer
3a0pakoBaHa, €ClId Jig 3TOro Tpedyercs, YToObl B MapTUM OKAa3ajJoCch HE MEHEe JIBYX
OpaKOBaHHBIX JIETaJICH.

Hccnenoanue 061acTH CXOAUMOCTH CTEIIEHHOTO Psijia.

Omnpenenenne, BEpOATHOCTHBIA CMBICI M CBOMCTBA MAaTEMAaTUYECKOTO OXKUIAHMS JUIS
JUCKPETHBIX CIyYalHbIX BEJIUYHH.

BeposiTHOCTE TOrO 4TO Hayaauy B3siTas M3 MapTUU JeTalb HecTaHaapTHa, paBHa (.2.
HaiiTi BepoSITHOCTBH TOTO, UTO Cpelr B3ATHIX CIydalHbIM 00pa3oMm 6 neTaneil, He MeHee
TIOJIOBUHBI OKAXYTCSI CTAHIAPTHBIMHU.

I'paduk mmotHocTH BeposiTHOocTel f (X) moka3an Ha pucynke. Haiitu a; F(X).

f(x)
1

0 2a X

OTtanoHHble psAasl MaknopeHa ass (byHKuHﬁ Y= eX y Y= sinx , Y=CO0SX.
Onpenenenne, BEPOSITHOCTHBIA CMBICI HMHTETPaIbHOM (YHKIUU paclpeaencHus
BEPOSITHOCTEN M €€ CBOKCTBA.

— y2cjn X
Paznoxuts B psax Maknopena pynkuuio Y = X“SIN5.

[Ipubop cocTouT ™3 TpeX HE3aBUCHUMO pabOTAIONIUX DJIEMEHTOB. BeposTHOCTH
0€30TKa3HOM paboThl KaXJ0TO AJIeMEHTa B 0JHOM HucnbiTanuu paBHa 0,9. Iloctpoutsb
PAI paclpeeseHNs YUCIIa OTKA3aBIIMX JIEMEHTOB M1 HANTH MX CPETHEE YUCIIO.
dopmyiia MOJIHON BEPOATHOCTH

Tunel ciiydaiiHbIix BennurH. [IoHATHE 3aKOHA paclpeeneHus CIIy4ailHOM BEJIMYNHBI.
CriocoObI 3a/1aHUS 3aKOHA pacTpeieIeHHUs.

ITpu nepeBo3ke 8 uznenuii Tuna A u 12 n3genuit Tuna b moBpexaeHs! 1Ba u3aenus. Yto
BEpOSATHEE: a) MOBPEXKACHBI M3JENUs OJHOTO TUMA; 0) MOBPEKACHBI M3ICTUS PAa3HBIX
TUTIOB?

[TocTpouts psii pacupeneneHus: Yucia MonagaHuii MIYOM B KOJBIO MPH TPeX OpocKax,
€CJIM BEPOSTHOCTH TOMAJaHMs MPU OJAHOM Opocke paBHa (0,4; HAWTH CpeaHEE YHUCIIO
TOIaIaHUM.
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66.
67.

68.

69.

70.
71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

CymMa u mpousBeieHHe COOBITUH, UX TeOMETPUYECKAsi HHTEPIIPETaLsl.

3akoH pacnpenenenus [lyaccona.

JIBa KOHTposepa MNpOBEPAIOT NapTUIO u3xenud. IlpousBoguTeNbHOCTH HX Tpyna
otHocsTcs Kak 3:2. [lepssiit kouTposep O6pakyer 10% ToBapoB, BTopoit — 15%. Kakosa
BEPOATHOCTb TOT'0, UTO HayJlady B3SITOE U3JEJINE U3 IPOBEPEHHBIX OKAYKETCS TOIHBIM?
[TpubGop cocToMT H3 Tpex HE3aBUCUMO paboOTaIoIUX 3JIEMEHTOB. BeposTHOCTbH
0€30TKa3HOM paboTHl KaXI0TO AJIeMEHTa B 0AHOM HcnbiTanuu paBHa 0,9. Iloctpoutsb
P pacrpesiesieHus Yuciia OTKAa3aBIINX JIEMEHTOB U HAWTH UX CpeTHEe YUCIIO.
DopmMyIibl KOMOMHATOPHUKY JUTsl pa3HBIX TUIIOB COSAMHEHUH, TpaBUia KOMOMHATOPHKH.

buHoMManbHEBIA 3aKOH pacnpeaciCHus.
n

3

[eranb, U3roTOBJIEHHAs: aBTOMATOM, CUATAETCS FOJHOM, €CJIM OTKJIOHEHUE €€
KOHTPOJIMPYEMOT'0 pa3Mepa OT MPOEKTHOTO He npeBbiaet 2 MM. CiiydaifHbie
OTKJIOHEHHS] KOHTPOJIUPYEMOTO pazMepa OT MPOEKTHOIO MOAYNHEHBI HOPMAJIbHOMY
3aKOHY CO CPEIHUM KBaJPATHUYECKUM OTKJIOHEHUEM O =1MM M MaTeMaTH4YE€CKUM
oxxuganueM a=0. CKoJbKO NPOLIEHTOB HETOAHBIX JIeTajlell U3rOTaBIMBAET ABTOMAT?
ArnipuopHas u arnoctepuopHasi BepositHocTu. Teopema runores (hopmyna baiieca).

CBsi3p MEXy MHTETpaIbHOW (YHKIMEH pacmpeleNieHHsi BEPOSATHOCTEH M IUIOTHOCTBHIO
BEPOSITHOCTEM.

o0
iceriesioBaTh CXOMMMOCTb psizia ) |
n="

) (_1)nn3
HccenenoBath CXOOQUMOCTB psia Z —

n=2 -
B ypue 5 Oenpix u 15 uepnbix mapo. M3pineden oxun map. I[loctpouts psj
pacrpeiesieHust CIIy4yaiHON BeMYUHbBI X — YuCia BRIHYTHIX OeNbIX mapoB, HailTu M (X)
u D(X).
Ornpenenenne, BEPOSITHOCTHBIA CMBICI M CBOMCTBA JUCHIEPCUHU
Kputepuii cornmacust Xu-KBajipaT JaHHOU BBIOOPKH C HOPMAJIBHO pacIpeieieHHON
BEJIMYMHOM 1pu K crerneHsx cBo0oibl. OOBSICHUTH CXeMaTHUECKH Ha Tpaduke.
KakoBa BEpOSATHOCTb TOTO, YTO XOTSI ObI OJTUH M3 TPEX OCHOBHBIX Y3JIOB XOJOBOM YaCTH
ABTOMOOWIISI OCTAHETCSl MCIPABHBIM ToOcie mpolera, eciiu U3BECTHO, YTO ISl KasKIOTO
y371a Takasi BEpOsTHOCTh paBHa 0,27
HenpepriBHast cnyuaiiHas BeNWYHHA 33aJaHa WHTErpalbHON (YHKIMEH pacrpenencHus

0 npu x<0

BeposiTHOcTel  F(X)=40,5(X* +X) mpu 0<x<1
1 npu x>1.

HatiTi BeposiTHOCTB MomaiaHus cirydaitHoi BenmunHbl Ha uaTepBan (0,3, 0,7).

Kputepun ouennBaHus:
— MOJIHOTA U IPAaBUIIbHOCTh OTBETA;
— CTENEHb OCO3HAHHOCTH, TIOHUMAaHUs U3yYEHHOTO



IToxka3aTesu u mMIKajJa OEHUBAHMS:

Ixana
OILICHUBAHUS

Ilokazarenn

- 00yJaIOIIUICS MMOJTHO U3JIaraeT MaTepHall, IaeT MPaBUIILHOE OMPEACIICHIE OCHOBHBIX
TMOHATHH;

= oOHapyXKMBaeT MOHWMaHNE MaTeprana, MOXET 000CHOBATH CBOU CYXKACHHUSA,
MPUMEHUTH 3HAHMSI HA TIPAKTHUKE, IPUBECTH HEOOXOIUMBIC IPUMEPHI HE TOJILKO U3 YUCOHUKA,
HO M CAaMOCTOSITEILHO COCTABJICHHBIC;

= M3JIaraeT MaTeprai MOCIeI0BaTEeILHO U MPABUIILHO ¢ TOYKH 3PCHIS HOPM
ITITEPaTyPHOTO SI3BIKA

00YJaIOUICS TaeT OTBET, YOBICTBOPSIONINI TEM K€ TPSOOBAHUSAM, UTO U JJISI OTMETKH «5»,
HO morrycKaeT 1-2 ommOKu, KOTOpPBIE caM e HCIIPaBIIET, U 1-2 Heqo4yeTa B
[MOCJIEeIOBATENILHOCTH U SI3IKOBOM O(OPMIICHHHU H3JIaracMoro

- oOydarouiicss 0OHapy»KMBaeT 3HAHUE U MOHUMaHHE OCHOBHBIX MOJIOKECHUN TAHHON
TEMBI, HO:

- M3JaraeT MaTepUaN HEMOJIHO U IOMYCKAET HETOYHOCTH B OTIPEICIICHUH TOHATHH WITH
(hopMyITUPOBKE TIPABUI;

- HE yMeeT JI0CTaTOYHO IIyOOKO ¥ JJOKa3aTebHO 000OCHOBATh CBOU CYKIEHHS U
[IPUBECTU CBOU IIPUMEPHI,

- M3JaraeT MaTepHal HermoCIeI0OBATEIbHO U IOMYCKAET OIIMOKH B S36IKOBOM
0(OPMIICHUY H3JIaracMOro

- o0yJaronuiics 0OHapyXKMBaeT He3HAHUE OOJIBIIICH YaCTH COOTBETCTBYIOIIETO BOIIPOCA,
TOITyCKaeT OMIMOKH B OPMYJIUPOBKE OMPEACICHHIA 1 IIPABHJI, HCKAKAIOIIHE UX CMBICI,

0ecopsiI0YHO M HEYBEPEHHO U3MaraeT Marepual
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