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Copep:xanne:

Ilens OCBOEHMS AUCIUILIMHEL

Ilepevens mIaHUPYEeMEBIX pe3yIIbTaTOB 00y9eHHs IO MUCIUILIHHE,
COOTHECCHHBIX C IIAHUPYEMBIMHA PE3yIbTaTaAMK OCBOEHHS 06Pa30BaTENEHOM
IIPOrpaMMEL

Mecto nucnumnmHE B crpykrype OIIOII 6akanaspuaTa

O6beM TUCHUILIMHE B 3a9€THBIX eTUHANAX C YKa3aHHEM KOJHYECTBA
aKaNCMUIECKHX, BBIIETICHHBIX Ha KOHTAKTHYIO paGoTy obydaromuxcs ¢
TIpenonasaresneM (0 THIAaM y4eGHBIX 3aHATHR) i Ha CaMOCTOSATENBHYIO
paboTy obyyarormmxcs

ConepxaHre nucnumnInHELL CTPYKTYPUPOBAHHOE 110 pa3[enaM ¢ yKa3zaHHeM
OTBE/ICHHOTO Ha HUX KOJIMYECTBA aKa[EMIIECKHX YACOB U THIIOB Y9e0HBIX
3aHATHH

Pasnmensr nucnummmnsr u TPYNOCMKOCTB ITO THIIAaM YUeOHBIX 3aHATHH (B
aKaJIEeMUIECKHX JACax)

Ounas popma 06ygenns

3aounas hopma 06ygeHns

Conepxanne nucnmmmmsr, CTPYKTYPHPOBAHHOE IO pa3jeiam
Conepxxanye TeKIHOHHBIX 3aHsTHIL

Conepxanue Ta60PaTOPHEIX 3aHATHI

Coneprxanue npakTHaeckyx 3ansTiis

Ilepeuens yuebro-Meromuueckoro ODECTIEUeHNS I CaMOCTOSTELHON
PaboTe! 06ydaromuxest o MuCIHIIHHe

Temb1 KOHTpPONBHEIX paGoT (pazmensl JAVICUUITIHEL)

TemsI KypcoBBIX IIPOEKTOB/KYPCOBLIX paboT

Meronmaeckue yxasanus mus 00YYarOIMIXCs 10 OCBOEHHIO T CIIATLTHHE]
O6pasoBarensHEle TexHONTOrIH

YuebHo-MeToqMUECKOE 1 HH(POPMALHOHHOE 06ecHeueHy e TMHACHUTITHHE]
Ilepeyens ocHOBHOM 1 HoMONTHETEMEHO y4eOHoM’ THTepaTyper,
HEOOXOXMMOM JUIS OCBOSHHS MCIIAILIHHE]

Ilepedens Heo6Gx0MIMOro MHMIEH3HORHOrO M CBOOOZIHO PacIpoCTpaHseMoro
IIPOTPaMMHOT0 OOECIIEUEHHS, B TOM YHCIIE 1 OT€HYECTBEHHOI'O IIPOM3BOICTRA,
HCIOE3yEMOr0 IIPY OCYIIECTBIIEHHN 06PasoBaTEbHOrO IIporecca 1o
JTHCIUTLTHHE )

ITepeueHs coBpeMeHHEIX IpOQECCHOHANBHBIX 6a3 NAHHBIX 1
MH(OPMAIHOHHO-CIIPABOYHEIX CHCTEM, NOCTYIIHEIX HPH OCBOCHHH
TMUACHUTLTHHE]

Ornncanue MareprapHo-TexEIIECKOMH 0askl, HeO6X0MUMOM AT
OCYIIECTBIICHHS 00pa30BaTeNLHOrO IIPoLecca Ho JUCITUTUIAHE
Ocob6erHocTr opranuzammu O0Y4€eHNS 110 MUCIUILTHEE TSt WHBAJIMIIOB U JIAI]
C OTPaHMYCHHBIME BO3MOXHOCTSAMH 3/J0DOBbS
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1. Ilexs ocBOEHHS THCIHILIMHDI

Iexpto  ocpoenmnmss pucnmnamasl  «Marematnkay — SBISeTCS dopmupoBanme
KOMICTCHIMH  OOy9arolmxcsi B  COOTBETCTBHM C  TpeGOBAHHAME DenepabHOTO
TOCYNapCTBEHHOTO 00pPa30BaTeNbHOTO CTAHIAPTA BBICIIErO OGPA3OBAHHS TIO HaIpaBJICHUIO
noarotoBku 21.03.02 «3emureycrpoiicTBo u KaJacTphIy.

2. IlepedeHr IUIAHAPYEMBIX pe3yJLTATOB 0o0y4eHHS 10 JWCHUILTHHE,
COOTHECCHHBIX ¢ IUIAHHUDYEMBIMH pe3yJbTATAMH  OCBOCHHS obpa3oBaTeILHOMH
IPOrpaMMbI

B pesymomame oceoenus  ducyunnuns obyuarowuiics  Oonoicen  osnadems
CREOYIOUUMU KOMNEMEHYUAMU:
YK-1. Crnocobern ocymecTBisSTS IOHCK, KPUTHYIECKMH aHalu3 W CHHTe3 WH(OpMAIHH,
IPAMEHATE CHCTEMHBIH IIOAXO/ IS PEIICHNS [OCTABICHHBIX 332
OIIK-1. Cniocoben pemrats 3amaun IPO(ECCHOHANBHON IeSTeTBHOCTH NIPEMEHSIS METObI
MOJCIHPOBAHHS, MaTeMaTHYeCKOr0 aHaJIM3a, CCTCCTBCHHOHAYYHBIC H OOINCHHXEHEPHBIC
3HaHUSA

B PE€3yJabTaTe OCBOEHHS AUCIHTHIIINHBI OﬁyanMHﬁCﬂ AOJIZKEH OBJAJETh
CJIeayIOIMUAMH pe3yabTaramu oﬁyqemm IO MUCHMILINHE:

VK-1.1. — suamw:
- IIYTH TIOKCKa, OLCHKY U aHATH3a NHOOPMALUH [ OpraHu3aliK CHCTEMHOIO IOIX0Ia
K PEIICHHIO IPOOIEMHBIX CHTYaIHit i PelIeHHs IIPOM3BOJICTBEHHBIX 333,
VK-1.2. — ymems:
- IPOBOMUTE OLEHKY COOTBETCTBHS BBEIGPAHHOTO HH(OPMAIMOHHOTO  pecypca
KPUTCPUAM IIOJIHOTEI ¥ Ay TeHTHIHOCTH,
VK-1.3. — enademnw nasvixamu:
- IO cHCTeMaThsanuu OOHapyKeHHON wuHDOpMAaIuy, HOIYYCHHOH U3 pasHBIX
HCTOTHHKOB, B COOTBETCTBHHY C TPEOOBAHUSME H YCIOBHIME 3a/1a4u;
- II0 BBIABJIEHHMIO CHUCTEMHBIX CBA3€H W OTHOIICHME MEXIy M3y9aeMBIMH SBJICHUSIMY,
IpoNeccaMu W/UMK 0OBEKTaMU Ha OCHOBE IPUHSATOH IapaaurMst;
OIIK-1.1. — snamp:
- METOABI U(DPOBOIL 06PAGOTKH KOCMIYECKIX H300paKEHMIL;
- OCHOBBI TEOPHH MaTeMaTHIeCcKoi 06paboTku H3MEpEHHIT;
OIIK-1.2. — ymems:
- IOATOTAaBMBATE MCXOMHEIC NAHHBIE U COCTABICHHS IIAHOB KOCMAYECKO ChEMKH H
JOKYMEHTAIHH;
OIIK-1.3. — enadems nasvixamu:
- IOATOTOBKH K pabOTe CPELCTE MPHEMA U BOCCTAHOBIIEHHIO XapaKTEPUCTUK (IIEPBHAYHOI!
00paboTKe) ¢ KOCMIYecKHX allapaToB TUCTAHIIMOHHOTO 30HIMPOBAHHUS 3eMIIH

3. MecTo qMcOAMIHHLL B cTpykType OIIOII 6akanaspuara

Hucnummna B1.5.06 «MaremaTukay pealmusyercs B pamkax bioxa 1 «Jucoumimsasny
(Momymu) o6s3aTensHOM YacTH.

Hucnunimaa Gasupyercs Ha Pe3yJbTaTax 00yYeHHS, HOMYIEHHEIX B PAMKAX HU3y4JEHUS
CICAYIOIHX ACIMIUIHE: «Anrebpay, «[eomeTpusy, H3Y49aeMBIX B IIKOJBHOM Kypce.



4. O6beM AMCHUILUIHHBI

aKaJIeMHYECKHX YACOB,
npenoaasarenemM (M0 THIAM
obyuarommuxcs

B 3aY€THBIX EAHHHLAX C YKa3aHHeM KOJHYeCTBA
BBIICJCHHLIX HA KOHTAKTHYI0 pabory ofyuaomuxcs c

Y9eOHBIX 3aHATHI) H Ha CaMOCTOAITEILHYI0O paboTy

Dopma o0ygenns

Ouynas

3aounas

pr}lOCMKOCTL B 3a9Y€THBIX
CINHUIAX

I cemectp -3 3.e.;
2 cemectp — 3 3.e.;
3 cemectp — 6 3.c.

Bcero - 12 3.e.

1 cemectp — 3 3.¢e.;
2 cemecrtp -3 3.e.;
3 cemectp — 6 3.e..
Beero - 12 3.e.

(Bcero) mo yueGuomy IUIaHy:

AynuTOpHBIX (BKIIOYas KOHTaKTHYI0 paboTy ofydarompmxc

1 C npenoaaBaTeﬂeM) qacoB

Jlexuuum (JI)

1 cemectp — 18 gacos;
2 cemectp — 18 gacog;
3 cemectp — 18 uacos.
BCEro - 54 yaca

1 cemectp — 10 gacos;
2 cemectp — 4 gacos;
3 cemecTp — 6 gacos.
Bcero — 2() yacop

Jlaboparopusie 3anaTHs (J13)

1 cemectp — yuebnvim nianom
He npedycmompenul;

2 cemectp — 34 yaca;

3 cemectp — 34 yaca.

BCEro - 68 yacop

1 cemecTp — 8 wacos;
2 cemectp — 4 yaca;
3 cemectp — 6 gacos.
Bcero — 18 gacon

IMpakTuaeckue 3amsTus (I13)

N —

1 cemectp — 34 gaca;
2 cemectp — 34 waca;
3 cemectp — 34yaca.
Bcero — 102 gaca

1 cemectp —14 gacos;
2 cemecTp — 6 gacos;
3 cemectp — 10 wacos.
Beero - 30 yacon

.

1 cemectp — 56 wacos;
2 cemecTp — 22 waca;

3 cemectp — 130 wacos.
Bcero — 208 gyacos

1 cemectp — 76 wacos;
2 cemectp — 94 yaca;
3 cemectp — 194 yaca.
Bcero - 364 yaca

Camocrostensras pabota(CP)
®opma TeKymero KOHTPOJIs:

Kontponsras pa6ora Nel cemectp — 1 ] cemectp — 1
Kontponsnas paGora No2 ceMecTp — 2 ceMecTp — 2
KonTponsnas pa6ora Ne3 J cemecTp — 3 ceMecTp —3
Dopma mpomMexyToIHOf aTTecTamuu:
ceMecTp — Tp —
OK3aMeHsI vEep—1 GeNpeTp =
ceMecTp — 3
cemectp — 1
3ager cemecTp — 2 P
cemecTp — 2
i Yuebnvim nnanom Yuebuvim nnrarom
3aveT ¢ onenkoit
He npedycmomperns He npedycmompens:

Kypcosas pa6ora

YuebHvIM nnanom
He npedycmompenst

YuebHvIM nnanom
He npedycmompeni

Kypcogoit mpoexr

Yuebuvim nnarom
He npedycmompenst

Yuebnvim nnanom
He npedycmompens:

|
]
3
]
i
i
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5.2. ConmepixaHue AUCHHILIHHBL CTPYKTYPHPOBaHHOE IO pa3jeaM

5.2.1. Conep:xaHue JeKIHOHHBIX 3aHATHI

HaunmMenoBanue
Paznena muecnmminabl

Copep:xanue

Pasnen 1.
JIuneitnas
BEKTOpHas anredpa

OCHOBEI Teopum MaTemaTHYecKOi 00paboTKH W3MepeHHit
IIpE TOTy4eHHH CBeNEHHE O Marpunax; Omepanmii Han
Matpunamy. ONpenenuTeNy KBaJpaTHEX Marpun. CroiicTa
OnpenenuTened. MuHOpE U anrebpamdeckue NOMOTHEHHS.
Panr  marpunel.  O6parmas MaTpuna.  Bekrtoproe
IIpOCTpancTBO. basuc. Onenka u amammna UHGOPMANUH I
OPTaHH3AMUY CHCTEMHOIO I0IX0/a K PEMEHHUIO IPOGITEMHEIX
CHTyallWii ¥ PELIeHUs NPOU3BOICTBEHHBIX 3amad. CHCTEMEL
JIMHEHHBIX aNreOpandecKuX ypaBHeHHH. OCHOBHEIE IIOHATHS
H ompeneneHus. Meron o6patHoix MaTpunsl 4 (GOpMyJIsI
Kpamepa. Meron I'aycca.

Pazgen?.
Ananutugeckas
TE€OMETPHS

Cxansiproe, BekTOpHOE ¥ cMemanmoo IIPOU3BENECHUE
BEKTOpOB. IlomspHas cucrema KoopawHatr. Ilnockocts u
IpiAMas B IpocTpaHcTe. Obmmas Teopws KPHBBIX BTOPOIO
nmopsanka. Kanomwueckoe u [IapaMETPUYECKOE YpaBHEHUS.
IlosepxHOCTH BTOpOTO nopsiaka. Meron ceuenwi,
Cucremarmzanms OOHapy*eHHOl mHbOpMamyHy, TIOJIyYeHHOMH
M3 PasHbIX HCTOYHHKOB, B COOTBETCTBHH C TpeOOBaHUIMHE T
[YCIIOBHSIMH 3a1a4H.

Pazpens.
Kommnekcubrif agamms

Airebpa H KOMIUIEKCHBIN aHamms, Burom Hrrorona.
Tpeyromsrux IMackans. Cogeranmus. Kommexcnrre wncna n
ACHCTBHA HAX HUMH B anredpamdeckoii  dopme.
I'eomeTprgeckas HHTCpIpeTanus.  Qopmyma  Diiepa.
®opmyna Myaspa.

Paznend.
BBenenue B anams

Ilytn  momcka, omenxu wu anamsa uHGOpMamuK s
OPTaHHM3ANN CHCTEMHOTO MOAXO0/A K PEeIIeHHIO IPOOIEMHBIX
CHTyalldd ¥ peIIeHHS IIPOU3BOCTBEHHDBIX 3aa4 Tpu
HU3YYCHUHU IIOHSATHIA: GyHKIHS, YHCIIOBAs
TIOCNICNIOBATENLHOCTE M €€ IIpeflel, Ipefen byHKIHY.
Beckomeuno mamsle u 6eckomeumo Oomemue  yHKIMY.
Onzoctopornwe  mpenersr. HenpepeBrocTs w0 TouK:
paspeiBa.

Paznens.
Hubdepennuansuoe
HCYHCIIEHUE

IIpomssogmas. IIpoussogusie CIOXHOH,  0OpaTHOMH,
IapaMeTPUIECKOH dynxumit.  I[TpomseomHble  BBICIX
IOPANKOB. DKCTpeMyMEL. Teopemsr @epma, Posust, Jlarpamxa.
ITpaswio Jlommrans. QYHKIHM HECKOBKHIX IEPEMEHHBIX.

Merozner nudporoit 00pabOTKH KOCMHIIECKHX H300paKEHHH.




6. Paznen6. IlepBooOpasnasi. Heonpenenenasmi MHTErpa.
UnrerpansHoe Hurerpuposanve METOIOM 3aMEHbI IIEPEMEHHOM,
HCUHCTICHUE HUHTETPHPOBAHUE MO YacTsM. VIHTerpupoBaHue parioHaIbHbIX

Ipobeti. Meron  HeompemeneHHBIX  KO3(GDUIMEHTOB.
Onpenenennsiit uaterpan Pruvana. CpoifcTBa OmpeIeneHHOro
waTerpana. IDmomane mmockux ¢uryp B JgekaproBoit u
IONAPHOH crcTeMax KoopauHaT. OGbeM Tel BpalmeHws.
JUmHa KpuBOH B  mOmApHOH  cucTeMe KOOpIWHAT.
Hecobcteennrie uarerpans: I, II pozga.

7. | Pazmen?. JIBoMHOM mHTerpan, cBoiicTBa u TEOMETPHYECKUN CMBICIL.

KpatHsle uaTerpans ObmacTs  uHTerpEpoBaHHS.  ANTOPHTM paccTaHOBKH
IPENCIOB ~ WHTETPMpOBaHMs.  J[BOMHONH  wHTerpan B
ACKApPTOBBIX W HOJAPHBIX KoOopauHaTax. OmnpenenuTens
Axobu. Haxoxnernne miomanu u 06béma. Mexanuueckie
TIPUIIOKCHUS] NBOXHOr0 MHTerpana. TpoliHble HHTErpaJIEL.

8. Paznens8. Kpuponuneiinsie HMHTErpajsl I u II THIIA.
Kpusonuneiinsie Huddepennmansuse Gopmer. ®opmyna Croxca. ®opmyia
HHTETPaIBI I'puna.

9. Paznen9. Huddepernuansusie  ypasHerus IIEPBOr0 IOpSAKA U
Huddepennuaneasre | Boicmmx nopsinkos.  Jlumednple — muddepeHnHATEHBIE
YDaBHEHHS YPaBHEHHA  BTOPOTO IOPS/IKA M N-TO IOPSAKA C

IIOCTOSIHHEIMHU K03 dunmenTamuy. Cucremsr
AU depeHIHaNbHEX YpaBHEHHIA,

10. | Pasmen 10. Heobxomumeii u nmocrarounsi NIpU3HAKHA CXOJUMOCTH.

Psier Wurerpanseni npuznak. llpusnak  Janambepa. IIpuznax

Komm. IMpusnax JletibHuma. OyHKIIMOHATLHEIE psnel. Paner
Dypse.

11.

Paznenll.Teopus
BEPOSITHOCTEH.
OJEMEHTHI
MaTeMaTH4ECKOU
CTaTHUCTHKH

Teopembr  cnoxenns BEPOATHOCTEH  COBMECTHBIX U
HECOBMECTHBIX COOBITHH. VY CIOBHAS BEPOSTHOCTD. Teopemer
YMHOXCHHSI BEPOATHOCTEH HE3aBHCHMBIX ¥ 3aBHCHMBIX
COOBITHIA. DopMyTa IONHOW BEPOSTHOCTH. Dopmyiaa
baifeca. HavaneHble U IEHTpatbHBIE MOMEHTEI CIIy9alHBIX
BENMIHH. 3aKOH O0obInuX wrce. ClIyyaiiHble BeTHIRHEL

UHCTIOBEIE XapaKTePUCTHKH CIlyJaWHEIX BenwuwH. OCHOBEI
TEOPHH MaTEMaTHYECKOH 0b6paboTtku H3MEpEHHUIA.
Maremaruueckas TEOpHs BEIOOPOYHOrO MeToa.

CTaTI/ICTI/ItIeCKI/IG THIIOTE3EbI.

5.2.2. Conepxanne J1a00paTOPHLIX 3aHATHIA

Hanmenosanne *’
Ne Conep:xanue
Pa3xesia i CIUILIHHBI
Paznen 1. JIaboparopuas pabota «Beenenue B Mathcady,
L. Jlunetinas u BekTopHAs JIabopatopras paboTa «Pemenne cucrem JIMHEHHBIX
anrebpa anreOpandecKux YpaBHEHHN ».
2. | Paspen?2. JlaGoparopras pabota «Pemerue 3a7a4 Ha COCTaBJICHHUE
ABanutuyeckas YPaBHEHUS IIPSMBIX B PA3/IMYHBIX BHIAX).
TEOMETPH «IIONroTOBKa MCXONHBIX MAHHBIX JUII COCTABJICHHS ITaHOB
KOCMHYECKOH CHEMKHU U JOKYMEHTAIHH Y.
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3. | Pasmen6. Jlaboparopras  paGota «HeompeneneHHbIH HHTEerpall,
WnTterpansuoe HHTETPUPOBAHKE C IIOMOIIBIO 3aMEHBI IIEPEMEHHBIX ».
HCYHCIICHUE JIaboparopras pabora « IHTErpHPOBAHHE IO YACTSIM .
JlabopaTopHas pabora «HecobcTBEHHEIE HHTErPabIy.
4. |Paspmen’. Jlaboparopras pa6oTa «JIBoiiHEIE HHTerpansl. U3MeHeHHme
Kpatsble naTerpais MTOPsIIKa HHTET PUPOBAHMUS .
Jlabopatopras pabota «IIpumoskeHus: ABOMHOTO HHTETpaja.
Berqucnenune mnomazeiiy.
Jlabopatopras pabota «IIpHioxenus TPOMHOIrO MHTErpaja.
Berqucnenne MoMeHTOBY.
5. | Paznen8.Kpusonuueitasie Jlaboparopras pa6ora «Teopema Crokca, KPHUBOJIUHECHHEIE
HMHTETpaJIbI HHTETrpaJIel 2-T0 poaay.
6. | Pasgen9. JlabopaTopras pa6ota «uddepennuantuese ypaBHenus c
Hubdepennuansasie Pa3sOeNIOMMMUCS IIEPEMEHHBIMHUY.
YDaBHEHUS Jlaboparopnas pa6ota «Tuddepennuansusle ypaBHeHus
BBICIMX IOPSIKOB C IOCTOSHHBIME K03 duImeHTaMH,
XapaKTePUCTHIECKHE MHOTOWICHEI
JlabopaTtopras pabora «CuHcTeMsr nuddepermansHbX
YPaBHEHHH, PEIIEHNEe MATPHIHEIM CIIOCOOOM .
7. | Pazmen 10. Pser JIaboparoprass pa6ota «Psmsl. BomiBieHme CHCTEMHBIX
CBA3€M H OTHOIIEHWE MEXIYy H3YyJaeMBIMH SBIICHHUIMH,
IPOLECCAMH  W/MIMH OOBEKTaMH HAa OCHOBE IIPUHSTOMH
HapaguTMELDy.
8. | Pasgmen 11.Teopus JlabopaTopHaas pabora «Teopust BeposTHOCTEH. DieMenTH
BEPOATHOCTEH. DJIEMEHTE] MaTeMATHIECKOMN CTaTUCTHKHY.
MaTEMaTUIeCKOR «Cucremaruzans OOHapyXeHHOH HH(OpMaIwy, HoIydeH 0N
CTaTUCTHKH U3 PasHBIX HCTOYHUKOB, B COOTBETCTBUHU C TPEOOBAHUAMH 1
L YCTIOBHSMY 3a1a4n».

5.2.3. Conep:kanne mpa

KTHYEeCKHX 3aHSITHI

Jlunedinas wu BekTOpHAas
anrebpa

Hanmenosanmne

Ne Conepxanue
Paznena mucnunimab:

1. | Pazgen 1. Bxonuoe tectupopanwme mo JMUACHHUTLIIHHE,

Matpunsr u neiicteus ¢ Humu Beraucienne ompenenuTenei
ILIIa Belcmx mopsakoB  Beramcienme COOCTBEHHEIX

SHAYEHHH U COOCTBEHHBIX BEKTOPOB  MAaTpPHIEL
Hmaronamisanus MaTpu.
Panr marpungi. Teopema Kponekepa-Kanenmm. Pemernme

CHCTEM JIMHEHHBIX ypaBHEHHH MeromoM I aycca. Pemenue
CHUCTEM JIMHEHHBIX YpPaBHEHUH W MaTPHUYHBIX YypaBHEHUH.
Pasnoxenne BexTopa ™o Gasucy. Marpuna mepexona.
Pemenne cucrem nmmeitmbx ypaBHeHui. IIpoBeneHue
OICHKH  COOTBETCTBHS BBIOPAHHOTO HH(OPMAIIMOHHOTO

pecypca KPHUTEPHUSIM ITOJIHOTEI 1 AYTCHTUYHOCTH.

11




Pasznen 2.
Ananutuueckas
T€OMETPHS

Bexropa. CkangpHOe NpOM3BEIeHHE BEKTOPOB M  €ro
IOPaKTHYECKOe IIpHMEHEHHE. BekTopHOe © cMelnaHHoe
npouspeicHue BeKTOpoB. OO0beM mupamuzmsl. [Ipsmas Ha
IUIOCKOCTH. PaccTOSHMA OT TOUKH 0 mpsaMoi. IIIOCKOCTE B
npocTpancTBe. HopMansHEIA BEKTOp, paCCTOSHHUSA OT TOUKH
mo mockoctd. Ilpsmas B mpocTpanctse. Hampapsrormuit
BEKTOp. JIMHAK M HOBEPXHOCTH BTOPOTO HOPSIKA, DIUIAIC.
'unep6ona. [TapaGona. IIpuseneHwe muuuii u IIOBEPXHOCTEH
BTOPOTO HNOPS/KA K KAHOHMIECKOMY BHLIY.

Paznen 3.
Komirekcuerit anamus

burom Herotona. Tpeyromsauk Iackans. Coderanus.
Kommnekchsrit ananus. Jlenenre 0 yMHOKEHHE
KOMITTIEKCHBIX 1rces. Dopmyia Ditnepa. Popmyna Myaspa.
W3Breyenue KopHel #-0if CTemeHH.

Paznen 4.
Bgenenue B ananuz

Ipenens: [IOCTIEN0BATENBHOCTEH 51 GYHKIHIH.
3ameyarenbHBIe Ipesiensl. [IpHIMeHEHNe SKBUBATECHTHEIX W
OECKOHEYHO MANIBIX K BBEIYHCICHHIO npenena. Berucnenue
npenenoB.  OmpenencHue HENPEpPHIBHOCTH byHKIME W©
HAaXO0XICHHE €€ TOUEK pa3phIBa.

Paznen 5.
Hubdepennuansaoe
HCYHCIICHHE

llpoussomHas wu nubdepennman dysxmun. VpasHenue
KacaTenbHOU. IIpHONMKEHHBIE  BEIYHCIICHUSL, Tabmuna
IIPOA3BOMHEIX. 1IpOM3BOMHEIE IAPAMETPUYECKAX ¥ HESBHEIX
dynxrmit. IIpousBomHEIE BBICIIHX nopsakos. [Ipasumio
Jlommtans.  Bospacramme u yObIBaHMEe  (yHKIMIA.
OKCTpeMyMBI G yHKIHIA. Bemmyknocts, Borayrocts dyHxmuit.
AcmvuToTsl. Kpusnsaa kpusoit. YacTHble IIPOU3BOIHEIE.
Honuett nuddepenrman bynxmmu ¢ JIBYMS apryMEHTaMH.
IlponsBonHas clOXHON W HesBHOM bysxnuu.  T'pagment
bysxnun. TlpomsBommas 1o HalpaBlIeHUIO. OKCTpEMyM
GyHKIIMM BYX HepeMeHHEIX.

Paznen 6.
HaTerpansnoe
HCYHCIICHHE

Tabmana wHTErpamoB. Meron UHTETPUPOBAHUA IyTEM
onsenenns mox muddepentman UHTErprpoBanye MeTomOM
3aMCHBI NIEPEMEHHON. MeTol HHTErpHpPOBAHHS 110 YACTSIM.
WaTerpuposanue IpOOHO-palMOHATBHBIX byHKIWHA.
HnTerpupoBanye TpUroHOMETpHUECKHX 1 THIEPOOTHYIECKUX
$yHxumi. MHTerpupoBanme HppanuoHaTbHbX GyHKITIA.

Paznen 7.
Kparnsre unrerpans

J{BOIHOM HHTErpa, ero CBOMCTBA, T€OMETPHUYECKHIH CMBICIL.
O6nacts  wHTErpHpoBaHus. AITOPATM  pacCTaHOBKH
IIPENCTIOB ~ MHTETPUpPOBaHUS.  J[BOMHOIM HHTETPaI B
ACKapTOBBIX M TONAPHBIX KoOpauHaTax. OIpemenuTens
/Ixobu. DusuyecKwme IPHUIOKEHHUS IBOMHOIO HHTErpaa.
Du3HYECKHe MPHIOKCHUS TPOHHOrO HHTerpana. TpoitHoi
HHTCTpall B ACKAPTOBLIX, MIIMHAPHYECKHX U COHEPHIECKHX

Paznen 8.
Kpuponuneiinnre
HHTETPajbl

Kpusonmuneiinsie unrerpans: I u II Tanos. Pabora CHUJIBI.
Huddepennnansurie hopmer. Hesasucumocts HHTErpaja oT
IIyTd uHTErprposanus. opmyna Croxca. ®opmyina I puHAa.
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Paznen 9.

Hubdepennmansasie

YpaBHEHHUS

HAruddepernmansasle ypaBHeHHS HepBOro mopsaxa. Meron
Bapualuy IIOCTOSHHOM u MeTon bBepHymmi. YpaHeHus
beprymmm, Jlarpamxa u Kiepo. JIuddepenrmansasie
YPaBHEHHS BBICIIMX IMOPSAAKOB. JIMHEHHEIE ONHOPOMHBIE K
HEOMHOPOIHBIE  mubdepeHIuancHbEle  ypaBHEHHS c
ITOCTOSHHBIMH ko3 urreHTamMy. Cucremsl
mubdepeHIMaNbHbIX ypaBHEHHH. MeTos CBeIeH s K OJTHOMY
YPaBHEHHIO. Pemenue MaTPUIHEIM METOIOM.
Cucremarusanus o6HAPYKEHHOMN UHGOpMAIHH, MOTyJeHHOH
U3 Pa3sHBIX HCTOYHHKOB, B COOTBETCTBUM C TPeOGOBAHUSAMH U
YCIIOBUSIMH 3a/1a9H.

10.

Pazmen 10.
Paner

Yucnoble PSIEL Omnpenenenne CXOAUMOCTH
HOJIOXKHUTEIBHBIX ~ PANOB [0 INIPU3HAKaM  CpPaBHEHUSL
Ilpusnaku JTanamGepa, Komu u VHTETpaJbHbIE TPHU3HAKU
AL IIONOXHUTENBHBIX PANOB. 3HAKOIEPEMEHHBIE PSIbL.
AOGCOMIOTHAS W YCIOBHAS CXOOUMOCTH psanoB. Ilpusmak
Jletibruma. OyHKIHOHATBHEIE psanel. O6macTe CXOTUMOCTH
CTCIICHHOro psna. Tabmuma psamos Teitnopa-Maxnopena.

11.

Paznen 11.
Teopus
OJEMEHTHI
MaTEMaTHYECKOI
CTaTHUCTHKHA

BEPOSATHOCTEHA.

ONEMEHTE  KOMOWHATODHKM. 3ajaun  Ha OIIpE/ICIICHUE
BEposATHOCTH.  Dopmyna  Bepaymwmm. IIpoussonsmas
Gysxnus.  Vemornas BCPOATHOCTE. DopMysa mHOTHOM
BEpOATHOCTH, (opmyna Baiteca. JluckpetHas cmydaitnas
BEIMYUHA. bunomunamsHoe  pacipenenemme, 3axon
Ilyaccora. Havanersie u UEHTPAIbHBIE  MOMEHTHI
CITyJalHBIX BenmuuH. HempepriBras Clly4aiiHasl BeJIMYUHA.
Hopmansroe pacmpenenenue. Cratuctuueckie THmoressr.
Kpurepuit [Tupcona. Cucrema ABYX CIIy4alHBIX BEJIMYUH.

paboThI 00y9aromuxcs mo JTHCIY

5.2.4. Ilepeuens yae6H0-MeTOqMIECKOTO obecredeH s 1151 CAMOCTOSTEIbHOMN

HILTHHE
Ounas popma o6yqenns

N\ HaunmeHoBanmep VYuebHo- T
° Conepxanue
azzena METOIMYECKOE
JHUCIUTITAHEI obecrieyenue
1 2 3 4
1. | Pasgen 1.
Jluneiinas u Marpuner m nelicTBus ¢ Humu. Beraucienme
BEKTOpHAI ompenenurenedr IL IIlm BBICIMX —TOpsiaxoB
anrebpa Beraucnenne  coGCcTBeHHBIX  3mauenuwit |
COOCTBEHHEIX BEKTOPOB MaTpPHIIEL.

Jnaromammsanus matpun. OneEka u amammsa
MHQOPMAIMK  JUI1 OPraHW3aNMH CHCTEMHOIO
II0TIXOa K PEIIEHMIO NPOONEMHbBIX CHTyaIHi
PEIIEHNS IPOU3BOICTBEHHEIX 3274,

Panr marpuupr. Teopema Kponexepa-Kanemm.
Pemenne cucrem  numeitmpx YDaBHEHUIH
MeromoMm ['aycca. Pemenme cucrem IHHEHHEIX
YPaBHECHUH M MaTPHUYHBIX ypaBHEHHIL. Marpuna
nepexoma.  Pemenwe — cucrem  HHEHHEIX
YPaBHEHUH.

[11. [3], [5], [8],
[10], [11], [14]
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IToAroToBKa K IpaKTHYECKHM 3aHSTHSM.
Hozroroeka k KoHTpoIBHOM paboTe Nol,
IIoAroToBKa K HTOroBoMy TecTrpoBanmroNel .
ITonroToBKa K sK3aMeny.

Pazgen 2.
AHanutmyeckas
FEOMETpPHUS

Ckanapuoe, BEKTOPHOE u CMEIIaHHOE
[IPOHU3BENCHHE BEKTOpOB. Ilomsapmas cucrema
KoopauHar.  IImockocTs ®  mpsamas B
IpocTpancTse. O6Lias Teopus KPHBEIX BTOPOIO
nopsnka. KaHomwdeckoe u mapamerpmueckoe
ypaBHEHHS. 1IOBEpXHOCTH BTOpOro mopsKa.
Crcremarmsanys  o6HapyxeHHO HHbOpMAaIVMH,
IOy YEHHOM U3 DasHBIX HCTOYHHMKOB, B
COOTBETCTBUM C TPEOOBAHHSIMH M YCIOBHAME
3a/1a4m.

IlonroroBka K mpakTHUECKUM 3aHSTHSIM.
IloaroToBka K KOHTpPOIBEHOM pabote Nel.
Ilonroroska x urorosomy TecTupoBaHUIONe]
Ionroroska 9K3aMeHy.

[11. [3], [5], [8],
[10], [11], [14]

Pazgen 3.
Kommexcurnrit
aHaIm3

Burom  Hsrorona. Tpeyronbuux  ITackans.
Coueranms. Kommrekcusre wumcna m JENCTBUS
Hal HEMH B  anreGpamdeckoif dbopwme.
T'eomerpuyeckas HHTEpHperanusa.  Dopmyna
Oiinepa. Popmyna Myagpa.

1I0ATOTOBKA K IPAKTHYECKHM 3aHATHSM,
Hoxroroska k kouTpONBHOIH pabote Nel.
ITonroroska HUTOrOBOMY TeCTHpoBaHmioNe] .
Iloarorosxa k 9K3aMeHy.

[1], [31, [5], [8],
[10], [11], [14]

N

Pasnen 4.

Baenenne B

aHalin3

IlonsTHE byHKIMD. Yucnopas
IIOCTICIOBATENPHOCTE M €€  IIpefel. Ilpenen
dymxmun. Beckomewuno Manse u 6eckoneqHO
Gombmmue QyHKIHAY. Oxmuoctoponnme mpenesr.
HenpepssrocTs # Touxy pa3psiBa.

IIonroToBKa K MpakTHYECKIM 3aHSTHSIM.
IToxroroska k KOHTPOJILHOM pabore Nel.
Iloaroroska HTOTOBOMY TecTHpoOBaHMIONe] .
Hoxnroroska K sk3ameny.

[1. [31, [5], [8],
[107, [11], [14]

Pasgnen 5.

Tuddepernnuans
HOE HCYHUCIICHHE

IIponseonnas 1 muddepeniman  byHKium.
VpaBHeHHE  KacaTenBHOIL. IIpubnmxennsre
BEIYHCIICHHS. Tabnumna HIPOU3BOIHEIX.
IIponsBogase [IapaMeTPUYECKUX M HESIBHBIX
dymxumit. TIpowmsBomHEle  BEICITHX IIOPSIIKOB.
IpaBuno Jlomurans. Bospacranue u y6rmanme
bysxmIit. SxcTpemymsr dynxnmit. Bemykmocts,
BOTHYTOCTh (QYHKIUH. ACHMITOTEL KpuBuzna
KpuBOH. UYacTHele mpomsBommbie. I[loJHELM
muboepennmanr  pyuxmum C  IByMs
aprymentamu.  IlpomsBommas  cinoxmOM — u
HESIBHOH  (QYHKLMH. I'pamuent dynrxuum.
Iponssommas mo mampasmenmro. OKCcTpeMyMm
(QYHKITHM IByX HepeMeHHBIX.

oAroToBKa K IIpaKTHYeCKuM 3aHsTHSM,
11oArOTOBKA K KORTPOIBHOH pabote Nel.

[1]. [3], [6], [8],
[10], [11], [14]
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Iloxroroeka x utorosomy TECTHpOBaHUIONC] .
lomroToBKa K 9K3aMeHy.

Paznen 6.
Hnterpansaoe
HCYHCIICHHE

Tabmuma wueTerpamos. Mertox HHTEIPUPOBAHHUS
UyTéM  moiBeneHMs  mox  aubdepeHmuman
Wurerpuposanue MeTonom 3aMeHs! IIEPEMEHHOIA.
Meton MHTEIrPUPOBAHMS 1o YaCTsM.
WrTterpupopanve JIpOOHO-pallMOHATEHBIX
byHKIHI. HrTterpuposanue
TPUTOHOMCTPHYECKMX U THHEPOOTHYECKHX [[1], [3], [6], [8],
Gyuxmmit. MnTerpuposanue MppaluoHaneHEIX | [10], [12], [14]
yHKIHL.

HoAroroBka K mpaKTHYIeCKUM 3aHSTHSM.
ITonroroska 1ab0PaTOPHEIM 3aHATHIM.
IMTonroroBka KOHTPOJIBHOM pabore Neo2.
Ioxrorosxa k urorosomy TECTHPOBaHUION2,
IlonroTopka x 3agery.

Pazgen 7.
Kpatusie
HUHTETpaIbI

JBo¥iHO wHTerpa, cBolicTBa 1 F€OMETPUYECKUN
cMbIcT.  O6macTs WHTErpHpoBaHmS. Anroputm
PacCTaHOBKH IIPEIEIOB HHTETPUPOBAHUSL.
JIBoitHOM HHTETPall B NEKapTOBBIX U TOJIIPHBIX
KOOpJIMHAaTax. Ompenemurens Sxo6m.
Haxoxnenune IUTOINAIHA H 00BEMa.
Mexannueckue TIPHIIOXKCHHUS JBOMHOTO
HHTerpana. Tpolinsle nuTerpasr.

HonroroBka k mpaxTugeckim SAHATHSIM.
Ioxrorosxka k 1ab0PaTOPHEIM 3aHATHSIM.
IToaroroska k KOHTPOJIBHOHM pabote Neo2,
Ioxgroroska HTOTOBOMY TE€CTHPOBAaHMIONL?.
Hoxroroska k 3auery.

[2], [41, [6], [9],
[12], [14]

Pasnen 8.
Kpuronuneitarie
HHTETpabl

Kpusonuneiiarie uHTETpanel I wm Il Tunoa.
HMuddepennumansape dopmeL. ®opmyna Croxca.

@opmyia I'puxa.

HonroroBka k npaxTugeckmm 3aHATHSIM. [2], [4], [6], [9],
ITonroroska k 1ab0PaTOPHEIM 3aHSTHAM. [12],[14]
Ioarorosxka k KOHTpPOJIBHOM paboTe No2.

IToaroToska k HTOTOBOMY TeCTHPOBaHHIOND.

HonroroBka k 3auery.

Paznen 9.
Huddepennumans
HEBIE YpaBHEHUS

HMaddepennuansanie YPaBHEHHA  HepBOro
IOpsiiKa. MeTox Bapmamyy ocTosHuEOH 1 METO[
Beprymmu. Vpaeuemns Beprymmu, Jlarpamxa u
Knepo. Tuddepenmuansuie YPaBHEHUS BEICITHX
IIOPSAKOB. Jluneiinsie OJTHOPOJHEBIE u
HEONHOpOAHBIe nubdepeHTHAIEHbIe YpaBHEHH
C IOCTOSHHBIME Ko3(duumenTamu. Crcremp
maddepeHnuansHbx YDaBHEHHUH. Meton
CBEIICHHS K OTHOMY YDPaBHEHHIO.
CucremaTmsamus 00HapyXeHHOIH uHOpMaIHy,
IOIy9eHHOH M3  pasHbIX HUCTOYHUKOB, B
COOTBEICTBAM C TDPeOOBAHUSMH ¥ YCIOBHSIMH
3a1a4m.

IloaroroBka x mpaxTiaeckim 3aHATHAM.
Iloxgroroska x 1a00PaTOPHEIM 3aHSTHM.

[2], [4], [7], [9],
[12], [14]




Ilonroroska x KOHTPONEHO# paGoTe Ne3.
IToaroroBka k HTOroBOMY TECTHPOBAHUIONC3,
IToaroToBKa K 3K3aMeHy.

10.

Pazpen 10.
Paner

Hucnoesle psimsl.  OmpefmelieHne  CXOMHIMOCTH
IOJIOXUTENBHEIX  PSIOB [0  OpH3HAKaM
cpasHeHus. Ilpusmaku [lamambepa, Komm wu
UHTCTPAIIbHBIE IPHU3HAKA I IOJOMKHUTEIbHEIX
PANOB. 3HAKOIIEPEMEHHEIE PANBL. AGCOMOTHAS 1
YCTIOBHAsA ~ CXOOHMMOCTH  psAmoB.  Ilpm3Hak
Jleiibrrma. @yEKIHOHATEHBIE psanael. OGnacts
CXOMMMOCTH  CTENEHHOTO psza. Pasioxenwue
dynxumit B psaer Gypee.

IloaroroBka X MpakTHYECKIM 3aHSTHSIM.
Ilonroroska x Ta60PaTOPHEIM 3aHSTHSIM.
Ilonroroska x KoHTpONBHOM pabote Ne3.
IToxroroska HTOTOBOMY TECTUPOBaHMIONL3,
Ilonroroska x 9K3aMeHy.

[21, [4], [71, [9],
[13], [14]

11.

Paznmen 11.
Teopus
BEPOSATHOCTEH.
OJIeMEHTHI
MaTeMAaTHIECKOH
CTaTUCTHKHU

OneMeHTEI KOMOWHATOpHKH. 3Samaum  Ha
ONpenencHue BeposTHocTH. Dopmyiia Beprymnmm.
Ipowussogsamas byHKIH. VYcnosras
BEpOATHOCTE. DopMmyrna mNoJHOM BEPOSATHOCTH,
dopmyna  Baiteca. bunomunamsaoe
pacnpenenenue, 3akos Ilyaccona. Hagampmee u
OCHTPAIIbHBIE MOMEHTBI CIIy9aiHEIX BEJIHYKH.
Hopmansroe pacnpenencenre. CraTucTuyeckue
rumoressl. Kpurepuit Iupcona. Crcrema JIBYX
CIyJalHbIX BenuanH. CMermanHLL MOMEHT,
Ko3hduImenT koppemsmn.  OCHOBEL TEOPUH
MaTEMATHIECKOH 00paboTKH H3MepeHuit,
IIoAroToBKa K IPAKTHYECKHEM 3aHATHSM.
IToxroroska x 1ab0PaTOPHBIM 3aHSTHSM.
Ilonroroska x KoHTpOMBHOM pabore Ne3.
Ioaroroska x HTOrOBOMY TE€CTHPOBaHHIONC3.
ITonroroBka 9K3aMeHy.

21, [41, [7], [91,
[13], [14]

3aognan dopma obyqenns

TIOZIX0N1a K PENICHHIO NMPOGIEMHBIX CHTyanmii u
PCIICHUS IPOU3BOICTBEHHBIX 3a/[aY.

Panr marpuner Teopema Kpomexepa-Kanemm.
Pemenme cumcrem  mmmeitmpx YDPaBHEHUIH
MeTonoMm I'aycca. Permenme cmerenm JIAHEHHEIX
YDPaBHEHHIA u MaTPHYHBIX YDPaBHEHUH.

HanmenoBanue Vaebuo-
N Conep:xanue
pasgena METOIUYECKOE
L OHCIHATLTHHEI obeneuenne
P 2 3 4
1.| Pasgen 1. Berawcrenne onpenenureneif Boommx MOPSIIKOB
JIuneitnas 4 Berumcnenwe — co6cTBeHHBIX 3HAYCHUH 1§
BEKTOpHAs COOCTBEHHEBIX BEKTOPOB MaTpHIIBL
anrebpa Juaronammsanus MaTpun. OeHKa W aHanmm3a
MHQOPMAIME  [JI1  OpraHM3aimy CHCTEMHOIO [1], [31, [5], 8.

[10], [11], [14]
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PaznmoxxeHne BexTOopa IO Oasucy. Marpuna
nepexona.  Pemenume — cucTeM  MHHEHHBIX
YPaBHEHUH.

IToaroToBKa K IMPaKkTUUECKHM 3aHATHSIM.
IloaroToBKa K J1aGOPATOPHBIM 3aHATHSM.
IloxroToBka k KOHTpoOIBHOM paboTe Nol.
IlonroroBka kK HTOroBoMy TecTHpoBanmEONe] .
IToaroroBka k sxk3ameny.

Paznen 2.
Ananutrdeckag
TEOMETPHS

Ckamsproe, BEKTOPHOE u CMEIIaHHOE
[IPOM3BENCHME BEKTOPOB. IlomspHas cucrema
KooprunaTr.  Ilmockocts w  mpsmas B
IpocTpaHcTse. O6Ias TeopHs: KPUBEIX BTOPOIO
nopsinka. Kamonwdyeckoe u mapamerpuueckoe
ypaBHeHus. IloeepxHOCTH BTOpOrO IOpsIIKA.
Crcremarmsanys  06HapysxeHHOH HHGOpMaNyy,
IIOJTy9YEHHOM U3 Da3sHBIX HCTOYHHMKOB, B
COOTBEICTBUM C TpeOOBaHMAMH H YCIOBHAMHU
3a1aym.

IlonroroBKa K IpakTHYECKUM 3aHSTHSIM.
Iloxroroska 1ab0PaTOPHEIM 3aHITHSIM.
Iloxroroska x xoHTpONBHOM pabote Nel.
Iloxroroska x HTOTOBOMY TeCTHpoBaHHIONe] .
IonroToska K sk3ameny.

[11. [31, [5], [8],
[10], [11], [14]

Paznen 3.
Kommnexcuerii
aHaIm3

bunom Hrrorona. Tpeyronsuux  ITackans.
Cogeranus. Kommiexcurie qucila M JeHCTBHY
Hal HUMM B anreOpamdeckod  dopme.
I'eomerpuyaeckas uHTepnperanus.  Oopmyna
Oiinepa. ®opmya Myagpa.

IIonroToBKa K IIpaKTHIECKIM 3aHITHSM.
Ilonroroska x KoHTpOMBEHOMH pabore Nel.
Iloxroroska k uToroBomy TecTUpoBaHUIONe] .
lonroToska k sx3ameny.

[1], [3], [5], [8],
[10], [11], [14]

Pasnien 4.

Brenenne B

aHanmmu3

IlonsTHe byHKIHIH. Yucnopas
TIOCICNIOBATENHOCTE U ee  mpexen. Ilpenen
byakuun. Beckoreuno Majible W OECKOHEUHO
Oonbmmme QyHKIMM. OnHocroponnue mpemes:.
HemnpeprirocTs # Toukn pa3pkiBa.

Ionrorosxka x mpakTHaeckuM 3aHITHSIM,
Iloaroroska x KoHTpOIBEHOM pabote Nel.
Iloxroroska k urorosomy TecTHpoBaHuIONe] .
Iloxroroska 9K3aMeHy.

[11. [3], [5], [8],
[10], [11], [14]

Paznen 5.
HMuddepernumansu
0€ UCUHCIICHUE

VpaBuenue KacaTeJIbHOM. ITpubnuxennsre
BEIYUCIICHUS. Tabnuma MMPOHU3BOIHEIX.
Ipomseonmsie mapamerpuueckux u HESBHEIX
dymxmmit. I[TpomsBomHBIE BEICIIHX IIOPSIIKOB.
INpaBumo Jlonwrass. Bospacranwe u yGrmanume
dynxmmi. DxcTpemMyMEn Gysxnui. Bemyxitocts,
BOTHYTOCTb (YHKITHH. ACHMIITOTEL KpuBusna
KpuBo#. UYacTHEle mpomsBommble.  IloMHELM
naddepentman Qyaxunn ¢ IBYMS apryMEHTaMH.
lIpou3BonHas ClOXKHON W HesBHOMH dyHKIHH.

[1], [3], [6], [8],
[10], [11], [14]
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I'pamuent byHKIHY. IIpon3Boguas 110
HAaIIpaBICHHIO.  DKCTpeMyM  (YHKIHH IBYX
IepeMEHHBIX. [I0AroTOBKAa HCXONHBIX NAHHBIX
AT COCTABJICHUS IIJIAHOB KOCMHUYECKON CHEMKH U
JIOKYMEHTAIIHH.

HoAroroBka K MpaKTHIECKAM 3aHATHSIM.
Ilonroroska x xoHTpONEHOM pabote Nel.
Iloaroroska x HTOTOBOMY TeCTHpOoBaHHIoNe] .
IToxroroska x SK3aMeHy.

6. | Pasnen 6.
HnTterpamsnoe
HCYUCIICHHE

Tabmumna maTerpanos. Merox UHTETPHUPOBAHUS
OYTEM — HOIBENeHMS Ton  muddepeHnumarn
HHTerpuposanne MeTomom 3amemn IIEPEMEHHOM.
Meron HHTETPUPOBAHUS 1o YacTsM.
Hnrerpupopanne IPOOHO-PaAHOHATBHEIX
byHKIHI. Hnterpupopanue
TPUTOHOMETPHYECKMX M THIEePHOIHIECKUX
byHKIM. Wnterpupopanne HppalMOHANBHBIX
Gysxnuit. Onpenenennsni HHTErpai.
Honroroeka x npaxtugeckmm 3AHATHAM.
IToarorosxka k nabopPaTOPHEIM 3aHATHIM.
IMoxgroroska KOHTPOJIBHOHU pabote No2.
IToaroroska HTOrOBOMY TE€CTHPOBAHHIONCD.
Iloarorosxa 3a4ery.

[11. [31, [6], [8],
[10], [12], [14]

7. Paznen 7.
paTHbIE
HTETpaIbl

JIBoiinoit HHTErpai, CBOHCTBA B TeOMETPHYECKHIT
cMbIC. O6nacTs HUHTECIPUPOBaHHA. ANrOpHTM
paccTaHOBKH IIPEeeIoB HHTEIPHPOBAHMUS.
JBoitroit HMHTErpan B NEKapTOBBIX H MOJIAPHBIX
KOOpIWHAaTax. Onpenenurens Sxo6m.
Haxoxnernne IJI0IIaqH 51 00B&Mma.
Mexanngeckue IIPHIIOKEHHUS IBOMHOIO
HHTerpana. TpoitHsle uHTErpaEsL.

Hoxroroeka k npaxtugeckum 3aHATHSIM.
ITonroroBka KOHTPOJIEHOM paboTte No2.
IToxroToka HTOTOBOMY TeCTUpPOBaHHIONCD.
IMogroToska 3a49ery.

8. Paznen 8.
PUBOJIMHEIHEIE
HTETpaIbl

[2] [4], [6], [9],
[12], [14]

KpuBomuneitarie uHTETpanel I w II  Tuma,
HMuddepennuansasie dopmer. ®opmyna Croxca.
®opmyna 'puna.

Kpusonuneitnrie HHTETPaIEI 2-T0 pofa.
Ilonroroexa x mpaxtirgeckim 3aHATHAM.
Ilonroroka k KOHTPOJIBLHOM pabote No2.
Ioaroroska k HTOrOBOMY TE€CTHPOBaHHUIOND.
IToxroroBka x 3auery.

(2], [4], [6], [9],
[12], [14]

9. Paznmen 9.
uddepennuansusr
YPaBHEHHs

Huddepernmansasie YDaBHEHUS IIEPBOrO
Iopsnka. MeTon Bapuaruu mocTosHHOM 1 METOJ
Beprymm. Vpasmenms Bepuynmu, Jlarpamxa u
Knepo. Tudpdepermuansurre YPaBHEHUSI BEICITHX
IIOPSIAKOB. JIuneiinzsie OJIHOPOIHBIE u
HEOHOpOMHEBIE M bepernuatbHbIe YDaBHEHHS
C TOCTOSHHBIMEM Ko3hdummenTamu. Crcrempr
T depeHnnansHex YDaBHEHHUH. Meton

(2], [4], [7], [9],
[12], [14]
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CBEICHHUS K OJJTHOMY YpaBHEHHIO.
IlonroToBKa K IpaKTHYECKIM 3aHSTHSIM,
IlonroToBKa K 1a60PaTOPHBIM 3aHATHSIM.
Iloaroroska x KoHTpOIEHOM pabote Ne3.
Hoznroroska k urorosomy TECTUPOBaHUIONC3.
HonroToBka k sk3ameny.

10/Pazznen 10.
Psmer

Qucnosele psymer.  Onpenenenue CXOOUMOCTH
HOMOXHUTCNBHBIX  DPSANOB [0  IIPHU3HAKAM
cpaBuenus. Ilpusmaxm [lanamGepa, Komw wu
UHTCTPANBHEIE IPU3HAKH IUIA ITOJOMKHUTEILHELX
PSUIOB. 3HaKONEpeMeHHbIE psitbl. AGCOOTHAS u
YCIOBHAaA ~ CXOMHMOCTb  psifioB.  Ilpmsmak
JleiiGuuma. OYHKIMOHAIBHEIE panel. O6iacTe
CXONMMOCTH  CTEIEHHOro psina. Tabmia DPAIIOB
Teiinopa-Maknopera. Pasnoxenme byukuuit B
pansr Oypre.

Ilonroroexka x mpaxtuaeckum 3aHATHAM.
Ioxrorosxka k ab0PaTOPHEIM 3aHATHM.,
Ioxroroska k KOHTPOJIEHOH paboTte No3.
ITonroroska k HTOTOBOMY TECTUPOBaHUION03.
[MonroToska k 9K3aMeHy.

(21, [4], [71, [9],
[13], [14]

11Pazmen 11.
Teopus
€POSITHOCTEA.
JIEMEHTEI
aTeMaTU9eCKOi
TaTUCTHKH

OJIEMEHTEI KOMOHHATOPHKHY. 3anaun Ha
OIpE/eNIeHne BeposTHOCTH. Dopmyia Beprymm.
IIpoussomsmas byHKIHES. VYcenosnas
BEPOATHOCTE. DopMyna mMoNHOH BEPOSATHOCTH,
dopmyma batieca. Buromunansroe
paclipenenenwue, saxon ITyaccona. Hauansure u
[CHTpaNBbHEIE MOMEHTHI CIy9aifHEIX BEIHYHE.
Henpeprisras CllydaiiHas BEJIMYHHA.
Hopmansroe pacnpenenenue. CraTucTuyeckue
runotessl. Kpurepuit ITupcona. Crcrema JBYyX
CIYYaHBIX BenwuuH. CMeIaHHmm] MOMEHT,
Kod¢punmenT Koppensiy, OcHOBBI  Teopuu
MaTeMaTH4ecKol 06paboTku HU3MEpEHHUH.
IToxroroska MabOPaTOPHBIM 3aHATHM.
Ioaroroska k KoHTpoTBHO} pabote Ne3.
Ilogrorosxka x HTOrOBOMY TeCTHpOBaHUIONL3.
Ioxroroexa k 9K3aMeHy.

(2], [4], [7], [9],
[13], [14]

5.2.5. Temsl KOHTPOJILHBIX paboT

. Amamutmaeckas reoMeTp

2. Wnrerpuponanue. Haddepernmansupre YPaBHEHHS
3. PsmL Teopus BeposTHOCTEH.

5.2.6. TeMb1 KypcoBbIx IIPOEKTOB/ KypcoBBIX paGoT
Yuebnvim nnanom e npedycmompenoi

Ul ¥ IMHEeWHas anreGpa. Huddepenmuporanme.

6. MeTo,zmquKne YKazanua qaa oﬁyqa}omnxc;l II0 0CBOEHHIO AUCIHUIIIHHLI
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Opranmsanus gesrensnocrn CTyJeHTa

Jexnms.

B xone mexumonHBIX 3aHSTHI HEOOXOMMO BeCcTH KOHCICKTHPOBaHHE y4eOHOrO Marepuaia,
oOpalath BHHMaHWEe Ha KaTeropuu, (GpopMyIupoBKH, DPAacCKpBIBAIOIIME CONEPKAHUE TEX HIIN
UHBIX SBJICHAH W MPOIIECCOB, HAYYHEIE BBIBOJIEI M IIPaKTHYECKHe peKoMeHmanun. Heobxommmo
3a/laBaTh IPENOJABaTEeNI0 yTOYHSIONIHE BOIIPOCBI € LENBIO ySACHEHHS TEOPETHYECKHUX
TIOIOXXEHUH, Pa3peIleHus] CIIOPHBIX cutyanui. Ilenecoobpasno mopabareBaTs cBoit KOHCIIEKT
JICKIAH, [Nenas B HEM COOTBETCTBYIOINME 3aIluCH U3 JIETEPATyphl, PEKOMEHIOBAHHO
HPCTIONIaBaTEeNIeM U IPEXYCMOTPEHHOM y4eOHOH porpaMMoi.

IllpakTHyeckoe 3ansaTHE.

Pabora ¢ xomcmexTom JEKIAiA, IIOTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIpOCaM, IIPOCMOTP
PEKOMeHIyeMOM smTepatypsl. Ocoboe BHHMaHHUE IIPH 3TOM HEOOXOIHMO obpatuts Ha

rpaduveckux 3aganuii, PCIICHUE 331124 110 AIITOPHTMY | .

JlabopaTopHoe 3ansTHe.

Pa6ora B coorBeTcTRHY C METOIMYCCKUMY YKA3aHUSIMH T10 BEITIOTHEHHUIO NabOPaTOPHBIX paGoT.
CamocroarensHas paGora.

IIpenoganarens.
CaMOCTOﬂTeJILHaﬂ pabora B AYAUTOPHOE BpeMs MOKET BKJIYATL:

. KOHCITCKTHPOBaHME (COCTaBIICHME TE3HCOB) JIEKIHIA;

. BBIIOTHEHUE KOHTPOJIBHEIX paborT;

. pemmenne 3anay;

. paboty co copaBounoit u METOIMYECKOH IUTepaTypoi;

. paboTy ¢ HopMaTHBHEIM u NIPaBOBEIMU aKTaMU;

. YHaCTHC B TECTUPOBAHUH H Jp.

CamocrosiTensnas pabora Bo BHEAYIHTOPHOE BPEMSI MOKET COCTOSITE H3:

. NIOBTOPEHHE JIEKIIUOHHOI'O Marepuaa;

. IIOATOTOBKH K IPAKTUYECKUM U TabopaTopHEIM 3aHATHSAM;

. U3yHeHUs y9eOHOH U Hay9HO JUTEPATYPEI;

. H3y4CHHUS HOPMATUBHBIX IIPABOBBIX aKTOB(B T.4. B 3JIEKTPOHHEIX (a3ax JTaHHBIX);
. PCIICHYS 33/1a4, BBITAHHBIX HA IPAKTHIECKHAX 3aHATHUSX;

. TIOITOTOBKM K KOHTPONEHEIM paGoTam, TECTUPOBAHUIO U T.JI.

. BBIICIICHUE HauOOJIEE CIOXHBIX K IPOOIEMHBIX BOIPOCOB 110 H3y9aeMoOi TeMe,

Ha IX ©KCHENENBHBIX KOHCYIbTaIHsX;

. TIPOBEACHIE CaMOKOHTPOJISL IyTeM OTBETOB Ha BOTIPOCEI TEKYIIEro KOHTPOJIS 3HAHWH,
PCIICHUA 3a5ay, NpPENCTABIEHHEIX B Y4IeOHO-MeToarYeCKITX Marepuanax kabempsl 3amad,
TECTOB.

.

KonTpossnas padora

Teopetuueckas u npaxTiueckas aCTH KOHTPOJIBHOM PabOTEI BEIIONHOTCS TI0 YCTaHOBJICHHBIM
TeMaM (BAapHaHTaM) C HCHONB30BAHHEM TIPAKTHYCCKUX MAaTePHAalOB, MONYYEHHBIX Ha
IIPAKTHIECKUX ¥ J1aGOpPaTOPHEBIX SAHATHAX, ¥ TIPH NPOXOXKNCHUH MPaKTHKH. K KaXIOH Teme
KOHTPOJIBHOH paboTEI pekoMeHmyeTcs IIPUMEPHBIA IEPEYEHb OCHOBHEIX BOIIPOCOB, CIIHCOK
HEOOX0qMMOiH JuTepatTypel.  HeobXomumo m3ywuts JATEPATypPy, PEKOMEHIOYEMYIO s
BBINOJIHCHNS KOHTPOJIBHON paboTE. UTo6HI mommee PacCKphITE TEMY, CIEAYyeT HCIONb30BATE
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HOIIOIHUTEIIPHBIE HCTOYHHKHA U MaTepHalbl. HHCTp}’KI_[I/Iﬂ II0 BBIIIOJHEHHIO KOHTPOJIBHOM
pa60Tm HaXOIUTCS B METOTUYECKIX MaTe€praax o JUCIUAILINHE

Iloaroroka x sx3ameny, 3agerTy
IloaroToBka cTyneHTOB K OK3aMCHY, 3a4eTy BKIIFOYAET TPH CTa/IHH:

- CaMOCTOsTEIbHAS paboTa B TeUeHHe yIeGHOro roma (cemectpa);

- HCIIOCPE/ICTBeHHAS TOATOTOBKA B THH, IIPEIIIECTRYIOMIHE 3K3aMeHy, 3aYeTy;
L IIOATOTOBKA K OTBETY Ha BOIPOCEL, CONEPKAIIMECS B GHIETe.

7. O6pa3oBaTenanHbIe TEXHOIOIHA
ITepeuens o06pazoBarTensHBIX TEXHOJIOTHH, MICIIONB3YEMBIX [PH H3YIeHHH MHCIUTLTHHEL
«Maremartukay.
Tpagummnonnsie 06paszoBaTtensHbIe TEXHOJIOTHH

I[HCHI/IHJII/IHa ((MaTeMaTI/IKa» IIPOBOIATCSI C HCIIOTIB30BaHUEM TPpamTuMOHHBEBIX

Jlexmms — mocienosatensHoe U3JIOXKCHUE MaTepHaia B AUCUMILIMHAPHOR JIOTHKe,
OCYIIECTBILIEMOE IPEUMYIIECTBEHHO BEPOATBHBIMY CPEACTBAMY (MoHOIOT IpernofaBaTes).

INpaxTugeckoe 3amsTue — 3aHATHE, IOCBAINECHHOE OCBOSHHUIO KOHKDPETHBIX YMEHHIH U
HABBIKOB II0 IPEIOKEHHOMY ITOPUTMY.

JlabopatopHsie 3amsTHS — OpraHu3anys y4e6HoH paboTh ¢ PCaIbHBIME MaTepPHATEHBIMHA
U HHQOPMANNOHHBIMHU o0BeKTamu, SKCIIEPHMCHTaNbHAs paboTa ¢  MomensMu peabHBIX
00BEKTOBR.

I/IHTepaKTI/IBHLIe TEXHOJIOTHHA

Ho macnummmne «Matemaruakay JICKIMOHHEIC  32HATHS MPOBOAATCA C HCTIOTb30BAHHEM
CICAYIOMUX HHTEPAKTUBHEIX TEXHOJIOIHiL:

Jlexnus-susyanmsanmys - IpeacTaBusgeT co6ok Bu3yansHyro $hopMy monaum nexumonHOrO
MaTepuaia cpencreamu TCO mwm ayAMOBHICOTEXHUKY (BUACO-TEKIMs). UTeHre Taxoii JIEKIIUA
CBOAUTCS K Pa3sBEPHYTOMY WA KPaTKOMy KOMMEHTHPOBAHHUIO IIPOCMaTPHBAEMBIX BU3YaTbHEIX
MaTepHuaioB (B BHAE cxewM, Tabimn, rpagos, rpaduKoB, Mozeeir). Jlexnus-Busyanuzanus
TIOMOTAeT CTyAEeHTaM NpeoGpPasOBHIBATE JEeKIHOMHEL MaTepuan B BU3yanmbHyI0 (GopMmy, 9ro
crocobeTByeT hopmupoBanmro Y HEX NPO(ECCHOHAIBHOTO MBIILTEHHS 32 cyeT CHCTEMAaTH3AINH
H BBIICIICHNS HaNGO0JIee 3HAYUMEIX, CYIIECTBEHHEIX SJIEMEHTOB.

Ho macnummse «Maremarukay abOPaTOPHEIE W MPAKTHYECKHE 3AHITHS IIPOBOJATCH ¢
HCIIOTIE30BaHAEM CIEAYIOIAX HHTEPAKTHBHBIX TEXHOJIOTHIA:

Pabora B Manex rpymmax — sto OZHA U3 CaMBIX HOIYNSPHEIX CTPATETHi, TAK KaK OHa

paboTe, IIPaKTHKOBATH HABBIKK COTPYAHHYECTBA, MEXIHIHOCTHOTO OBINEHHMS (B wactHOCTH,
YMCHUC aKTHBHO CIlyIaTs, BHIPAGATHIBATE obmee MmHeHHe, paspemaTte BO3HHKAIOIIHE
pasHornacus). Bee 310 gacto 6rmaer HEBO3MOXKHO B OOJIBIIIOM KOJIJIEKTHRE,

I/IH(]JopMauHOHHO-KoMMyHmcammHHLIe 00pasoBaTeNLHbIE TEXHOIOIHY -

Opranwmzanus o6pa3oBarensHOro IIporecca, OCHOBaHHas Ha [IPEMEHEHHH
CHCTHATH3MPOBAHHEIX HIPOrPAMMHEIX CDENT I TeXHIMCCKUX CPeNCTB PaboTh ¢ HE(OpMAamTHei.
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8. Ylleﬁﬂo-MeTom/mecxoe 4 HH}popManuonHoe obecneuenue JMUCHHILTHHLI

8.1. Ilepewenr ocHoOBHOH g AOMOTHUTEJbHOH  y4eGHOIA JIUTEPATYpEI,
Heo0X0aMMOoii 11 0cBOeHus AHACHHUILIHHDI
a) ocnosnas yuebnas umepamypa:

1. Jaumko ILE. Beiciuag MaTeMATHKA B yIPaXHEHUSX U 3a7a9aX B 2 9.:y4eb. mocobue
AL By3oB /ILE. Jlamko, A.T. ITomos, T.4. Koxesuuxosa.— M.: OO0 «M3narenpcxuii J0M
«OHHUKC 21 Bek»; 2005, Y.1.-303c.

2. Jlaexo ILE. Brrcmas MaTEMaTHKa B yNIpaXHEHHUAX U 327a9aX B 2 4.:y4eb. mocobue
A7 By30B /ILE. JTanko, A.T. ITomos, T.41. Koxesuuxosa.—M.: 000 «U3narensckuit nom
«OHHUKC 21 Bek»; 2005, Y.2: —415¢.

3. Tycak, A.A. Beicuag Matematuka: yqe6ruk /A.A. I'ycax. ~Munck: TerpaCucremc,
2009. ~Tom 1. —544c¢. — 978-985-470-938-3. —[OnexTponnEri pecype]Pexum mnoctyma:
h_ttly/www.iprbookshop.ru/Z8059.htm1

4. Tycak, A.A. Brrcrmas MaTeMmaruka: yueGuuk /A.A. I ycak. —-MuHnck: TerpaCucremc,
2009. ~Tom 2. —446 . —978-985-470-939-0. —[Onexrpornnnt pecype] Pexum nocryma:

http://Www.iprbookshop.ru/28060.htm1

0) dononnumensnas yuebnasa umepamypa:

7. Byrpos, . C. Bricmmas matemarika: yie6HEK B 3 T. 3 T. Huddepernmanmsase
ypaBHeHus. Kparnasie uHTerpansl. Pansr/ 9.C. Byrpos, C. M.Huxonsckuit, — M_: Hpoda. —2003.

1p.]. — Tam6oB: Tam6oBckuit TOCYNapCTBeHHBIN TeXHuYeCKHit yHuBepcHTeT. —2012. —Yacts 1. —
97c. - 978-5-8265-1151-0. —[Onexrponnrmi pecypc|Pexum JAOCTyTa:

http://www.iprbookshop.ru/63892.html
9. Ilyukos, H.II.

Ap.]. — Tam6os: Tam60Bckmit TOCYNapCTBEHHBI TeXHIYeCK ] yHuBepcuter. — 2013. —Yacrg 2. —
65 € —978-5-8265-1186-2. —~[OnexTponusL; pecypc|Pexum JOCTyma:

http://www.iprbookshop.ru/63 893.html

8) nepeuens Yuebno-memoouuecrkozo obecneuenus:

ACB, 2014. — 88 ¢. — 978-5-7264-0861-3. — Pesxam mocryma:



65c. http://edu.aucu.ru

65c. http://edu.aucu.ru
14. Axcrotuma .B. YMIT no AucmvInIHe «Matematukay g CTYJ€HTOB OYHOMH U
3a049HOH GopMBI 06y deHks HaIlpaBIICHU S/ CIEAATEHOCTH «3eMIIeyCTPOMCTBO 1 KaJacTpeIy.
Actpaxare. AUIC.2015 . — 47 ¢, http://edu.aucu.ru

2) nepeuens onnaiin Kypcoeg
https://WWW.intuit.ru/studies/courses/l07/1 07/info

8.2. HepequL HCOﬁXOI{I/IMOI‘O JHIICH3HOHHOI0 H CBOﬁOlIHO pacnpochaHﬂeMoro
IIPOrpaMMHOIoQ 06ecneqe}mﬂ, B TOM 4HciIe mu O0T€YE€CTBEHHOI O npomnoucnsa,
HCIOJb3YEMOro IIPH OCyMeCTBJICHHN 06p33OBaTeJ'H>HOFO IIpouecca mo AUCHHUIITINHE,

2. 7-Zip

Adobe Acrobat Reader DC

Google Chrome

VLC media player

Apache Open Office

Office Pro Plus Russian OLPNL Academic Edition
Kaspersky Endpoint Security

9. Internet Explorer

10. Microsoft Azure Dev Tools for Teaching

11. Mathcad Education - University Edition

PN AW

8.3. Ilepeuens COBPEMEHHBIX NPOhecCHOHATLHEIX 0a3 namHbBIX B HHPOPMANMOHHDIX
CHPABOIHBIX CHCTEM, JOCTYIHBIX 00y4alImuMest npH ocBoeHuH AHCIUIUIMHEI

1. OneKTpoHHas HH(bopMan;HOHHo-o6pa3OBaTeJILHaﬂ cpena YHuBepcurera:
(http://edu.aucu.ru, http://moodle.aucuiu)

2. <<3JICKTp0HHO-6H6JII/IOTeqHaSI cucTeMa «YHHBepcuTeTCKAs OubmoTexay
(https://biblioclub.com/);

3. «ONEKTPOHHO-6H6 MO TeYHAs cucrema «IPRbooksy (www.iprbooksho .Iu

4.  Haygnag SJIEKTPOHHAS OuOIHOTEKS (http://elibrarv.ru/defaultx.asp).

Koncynsrant + htm://www.consultant-urist.ru/

@enepansuei HHCTHUTYT IPOMBIIIIEHHO] COOCTBEHHOCTH
https://wwwi Aips.rw/
7. ITarenTHas 6a3a USPTO

https://Www.gpto.,chgatents-application-process/search—patents/

9. Onucanne MaTepHaIbHO-TeXHHYECK O 0a3kl, HeoOxommmol s
0CyImecTB.IeHns 00pa3oBaTeasHOro nponecca no qUCHAILIAHe
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HaI/IMeHOBaHI/le CIIEHAIBbHBIX OCHaIIIeHHOCTL CIICMMAIbHBIX

IOMemeHnii | moMemeHmit s IOMEINeHH ¥ OMeIeH it 1151
CaMOCTOSITeJbHOM PaboThI CaMOCTOATEILHOM paboThI
YueGurre ayTUTOPHUH JJI1 IPOBEICHHIS
Y4€OHbIX 3aHITHI: Ne 204  Kommekr y4ebHO# Mebem.
414056, r. Actpaxans, yr. Tarunesa, 18, | Craumonapmsiit MyseTHMe T7iHEL KOMIIJIEKT.
aynuroprn Ne 204, 4, 207, 209; Hoctyn x undopmanmonso — TEEKOMMYHH-

KannoHHOH cetu «MHTepHeTY
414056, r. Actpaxans, y. Tatumega, 22a, Ne 4 KOUMHHGKT yqe6H°fI Meben.

T.
ay,ZII/ITOpI/II/I No 202, 204’ 205’ HepCHOCHOH MYJIBTI/IMCI[I/II/IHBII/I KoMImiek
Hoctyn x HHQOPMaHOHHO — TEJIEKOMMYHH-
KanuoHHOH cet «MHTepHeT)

Ne 207  Kommrexr y4e6HOM MeGemu. ]

(%

Komneroteps: - 15 mr, Cranmonaphsrit
MYJIPTUMEIUAHEIA  KOMILTEKT., Hoctyn
HHQOPMAIHOHHO — TEICKOMMYHUKALIMOHHOMH
cetu «MHTEpHETY

v

Kommsroreprr - 15 mr. CranuonapHsrit
MYIBTUMEMAHEIN  KOMIITEKT. Hoctyn x
rHGOpManmonHO — TEIICKOMMYHUKAIIMOHHOH
cetu «MHTepHETY

Ne 202 Kommmext y4eOHOU Mebey.
ITepenocnoit MYJIPTUMEIUAHEIA KOMILIEKT.
Hoctyn K HHQOPManuouHo -
TCIICKOMMYHHUKAIMOHHOM CeTy «HMHTepHETY

Ne 204 Kommexr y4ebHoMi Mebey.
Ilepenocuoit MYJIPTUMEIURHEIA KOMIUIEKT.,
Hoctyn K HHQOPMAHOHHO -
TEJICKOMMYHHKAHMOHHOM CeTH «MHTepHETY

Ne 209  Kommmexr y4ebHOl Mebeny. ]

Ne 205  Kommmexr y4ebHOit Meben.
ITepenocroii MYJIBPTUMEIMIAHEBIA KOMITTEKT.
Hocryn K HHGOPMaNHOHHO —
TEICKOMMYHHKALIMOHHOH ceTy «UHTepHETY
Ne 201 Kommmexr y4eOHOM Me6ermy.

Kommsrorepsr -8 .

Hocrtym x HHPOPMAIHOHHO — TEICKOMMYHH-
Kalmonnok cetu «MHTepHETY

Iomemenusg AL CaMOCTOSTEIBHOL
paboTEI:

414056, r. AcTpaxans, yn. Tatumesa, 22a,
Ne201, 203.

Ne 203 Kommmexr y4e6HOi MeGey.
Komneroreps: - 8 mr.
Hoctyn k urdopmanmonmo — TEJIEKOMMYHH-
KalonHoH cetn «HTepHeTY,

414056, . AcTpaxans, y1. Tatumega,
186, 6H6JIH0TeKa, YHTAIBHBIH 347,

Bubanorexa, ynransonmg 3ain.
Kommiext yue6moi Mebenu.
Komnsroteps: - 4 mr.

Hocryn x HHOOPMAHOHHO — TEICKOMMYHH-
KalMOHHOH cetn «UuTepHeTY.
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HHBAJIUIA0B " JIHIY C OrpaHAuYEeHHBIMHI BO3MOKHOCTSIMHA 3A0pPOBhHA

3N0POBBS HA OCHOBAHMH [UCHMEHHOTO 3asBIICHLs JUCIMIITHHA «MaTemaTukay) peanuzyercs ¢
YA€ToM  ocoOeHHOCTeH meuXodusmdeckoro PasBUTHS, WHIMBHTYANbHBIX BO3MOXKHOCTEH K
COCTOSIHHSA 3[0POBB (mayee — MH/MBHyaNTbHEIX 0COGEHHOCTEH).
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AHHOTANHUA

K pafoueii mporpaMMe JAMCUUILIHHBI
«MaremMmaTuka»
1o HarpasyieHHIo 1oArotoBku 21.03.02 «3emJieycTpoiicTBO U KagacTpbDy,
HarpaBJieHHOCTh (poduis) «KagacTp HeIABUKMMOCTH»

O01masi Tpy10eMKOCTb IUCIHHUILIMHBI COCTABIISIET 12 3a4ETHBIX €IUHUIL.
@DopMa NPOMeKYTOUYHON ATTEeCTANMM: SK3aMEH, 3aUeT.

Heablo ocBoeHus  OUCHUIUIMHBI — «MaTemaTuka»  sBisercs  (HOpMHpPOBAHHE
KOMIETeHIIMM  oOyyarolmuxcs B COOTBETCTBUM ¢  TpeboBanusimu  DenepalibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApPTa BBICIIETO OOpPa30BaHUS IO HAIPABICHHIO
noarotoBku 21.03.02 «3emiieycTpoiicTBO U KaAacTPbD)

Yueonas aucuumimaa b1.0.06 «Maremaruka» BxoguT B baok 1 «/(ucuunnuHel
(Momynu)» oOs3arenbHOM dacTu. JlucnuruinHa Oasupyercs Ha pesyibTaTax oOyuyeHwus,
MOJIYYEHHBIX B paMKaxX W3YyYCHUsS CIEAYIOMUX JIUCHHUIUINH: «Anredpay, «['eomeTpusy,
M3y4aeMble B IIKOJIBHOM Kypce.

KpaTkoe conep:kaHue THCHUILINHDBI:

Paznen 1. JIunelinas u BeKTOpHas anredpa
Pa3znen 2. Ananutudeckas reoMeTpust
Pa3nen 3. KoMIuiekCHBIN aHaIN3

Pa3znen 4. Beenenue B ananus

Paznen 5. luddepennumanbHoe HCUUCICHIE
Paznen 6. nTerpanbHoe ncumncieHue
Paznen 7. KpaTHbie uHTETrpaibl

Paznen 8. KpuBonuHeiiHble HHTETpaIb
Paznen 9. luddepenumanbHbie ypaBHEHUS
Pazgen 10. Paast

Pa3znen 11. Teopus BeposTHOCTENH. DIEMEHTH MATEMAaTUYECKOW CTATUCTUKHU

3aseyrommi kabeapoi }Ef / Espomenko O.1.

(moAmMcH)




PELHEH3USA
Ha pado4yl0 NporpamMmy, OlleHOYHbIe M MeTOANYEeCKHEe MATePHAJIbI 110 THUCHHUIJINHE
b1.0.06 Maremaruka
OITOII BO no HanpasJjieHu10 moaroToBku 21.03.02 «3emieycTpoicTBO U KaaacTpbl»,
HanpasJieHHOCTh (mpoduinb) «Kamactp HEJBHKUMOCTH
10 MporpamMMme oOakanaspuama

I'. A. IlonoBsIM (ajziee 1Mo TEKCTY PELIEH3EHT), IPOBEIEHA peLeH3us padoueil mporpaMmel,
OLICHOYHBIX M METOJMYECKMX MaTepuanoB no aucuuiuimHe «Marematuka» OIIOII BO mno
HanpaBieHu0 noArotoBku 21.03.02 «3emJieyCcTpoiicTBO M KaaacTpbl», IO IIporpamMme
bakanaspuama, paszpadboranHoi B ['AOY AO BO "AcrpaxaHckuil TIocCynapCTBEHHBIN
apXUTEKTYpHO-CTPOUTENbHBIN yHUBepcuTer", Ha Kadenpe «Cucmemovt agmomamusupoeannozo
npoekmuposanun u mooeauposanusy (pazpadoTUMK — cTaplinii penojasareis, Yepenosckan
Hpuna Anamonvesna).

PaccMoTpeB npecTaBieHHbIE Ha PELIEH3UIO MAaT€pHAJIbl, PELIEH3EHT MIPUILET K CIEAYIOIINM
BBIBOJIAM:

[IpenbsBnenHass pabouas mporpamma y4deOHOM aucUMIUIMHBL «MaremaTuka» (najiee Io
tekcry [Iporpamma) coorBerctByer TpeboBanusiMm ®I'OC BO mo HampaBIeHHIO TOATOTOBKH
21.03.02 ««3emieycTpoiicTBO M KaJacTpbl», YTBEPXKICHHOTO MpHKa3oM MUHHCTEpCTBa
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 12.08.2020 Ne978 u 3aperucTpupoBaHHOIO B
Mumntocte Poccun 25.08.2020 Ne59429.

[IpencraBnennas B [Iporpamme akTyaiabHOCTh Y4EOHOM AMCLMILUIMHBI B paMKax peaju3aluu
OIIOIl BO He momIeXKUT COMHEHHUIO — AUCHUIUIMHA OTHOCUTCS K 0a30Boil yactu biok 1
«Aucuumimnel (MOTYIIN)».

[IpencraBiennsie B [Iporpamme nenu yueOHOH AMCHUILIMHBI COOTBETCTBYIOT TPEeOOBAaHUIM
®I'OC BO mnanpaBinenuss mnoarotoBku 21.03.02 «3emJjieycTpoiicTBO M KaJgacTpb»,
HarpaBlIeHHOCTH (npodmib) «KagacTp HeABUKUMOCTHY.

B cootBerctBun ¢ Ilporpammoit 3a gucturuimHor «MaTemMaTHukay) 3akpervieHbl 2
KOMIIETEHIIMH, KOTOPBIE PEATU3YIOTCS B 00BSABICHHBIX TPEOOBAHMSIX.

PesynbTarel 00Oyuenus, npencraBieHHble B [I[porpamme B KaTeropusix 3HaTh, yMETh, BIa1€Th
HaBBIKAMU COOTBETCTBYIOT CHEIM(UKE U COJACPNKAHUIO AUCHUIUIMHBI U JIEMOHCTPUPYIOT
BO3MO>KHOCTb MOJIYYEHHUsI 3asIBJICHHBIX PE3YJIbTAaTOB.

VYuyebHast nucuuminHa «MaremaTuka» B3auMOCBs3aHa ¢ JpyruMu aucuumuimHamu OITOIT
BO mno wHampaBinenuto mnoarotoBku 21.03.02 ««3emueycTpoiicTBO W KaaacTpbl»,
HarpaBieHHOCTh (npoduis) «KagacTp HeIBHMKHMOCTH» M BO3MOKHOCTH AyOIHUpPOBaHHS B
COJIep’)KaHUU HE BBISBIICHA.

ITpencraBnenHas IIporpamma Ipearoaract UCIIOJIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJOTUN MPU peaau3alud pa3IudHbIX BUJOB yueOHOU paboThl. DopMmbl
00pa30BaTeNbHBIX TEXHOJIIOTUH COOTBETCTBYIOT CIIEU(UKE TUCIUIITUHBI.

[IpencraBnenHsle u omnucaHHble B Ilporpamme Qopmbl Tekymied OLEHKH 3HaHUM
COOTBETCTBYIOT ClielIM(PUKE JUCHUIUIMHBI U TPEOOBAaHUSAM K BBIITYCKHHKAM.

[TpomexyTouHass aTTecTaluus 3HaHUW Oakanaepa, tnpenycmorpeHHas  [Iporpammoi,
ocylIecTBIsieTcsl B (opMme 3adyera U sk3aMeHa. DOopMbl OLEHKM 3HAHUHM, MpPEJCTaBICHHbIE B
Paboueit mporpamMmme, COOTBETCTBYIOT cHelu(HUKe AWCIHUIUIMHBI W TpeOOBaHUSIM K
BBIITYCKHHUKaM.

YyeOHO-MeTOIMYECKOE ~ OOecrnedyeHue  JUCHUIUIMHBI  MPEACTaBICHO  OCHOBHOW,
JIOTIOJTHUTEIILHON JIUTEpPaTypoi, MHTEPHET-pECypcaMu U cOOTBETCTBYeT TpeboBaHusM PI'OC
BO nanpasnenuss nmoarotoBku 21.03.02 «3eMieyCTpoOicTBO M KAaJAacCTPbl», HAIPAaBICHHOCTH
(mpodunp) «KamacTp HeABHIKHMOCTH.

MarepuanbHo-TeXHUYeckoe olecnedueHrne cooTBeTcTByeT TpeboBanusim DPI'OC BO
HanpasieHuss noarotoBku 21.03.02 <« 3emieycTpoiicTBO W KaaacTpbl» U crneuuduke



micuuiuinHel - «MarteMaTukay M O0ECleYMBaeT  KCIOJIb30BaHHME  COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCIIE€ HHTEPAKTUBHBIX METOIOB O0yUYECHHUSI.

[IpencraBneHHble Ha PELEH3UIO OLEHOYHBIE M METOAMYECKHE MaTepuajbl HaIpaBlICHUS
noarotoBku 21.03.02 «3emiieycTPOMCTBO M KaaacTpbl» pa3paboTaHbl B COOTBETCTBUHU C
HOPMAaTUBHBIMHM JJOKYMEHTaMHU, NIPEACTAaBIECHHBIMU B IIporpaMMe. OLIEHOUYHbIE U METOIUYECKUE
MaTepuaibl M0 JUCHUIUIMHE «MaTeMaTHKay» IMpelHa3HAueHbl AN TEKYLIEro KOHTPOJIS U
POMEXYTOYHOU aTTECTALUU U MPEACTABIAIOT COO0H COBOKYIMHOCTh pa3pabOTaHHBIX Kadenpoi
«Cucmempbl asmomMamu3upo8aHHo20 NPOEKMUPOCAHUA U MOOEAUPOSAHUAY MATEPUATIOB IS
YCTAHOBJICHHSI YPOBHSI U Ka4€CTBA TOCTHKECHUS 00yUYAIOIIUMUCS Pe3yJIbTaTOB O0yUCHHUS.

3amayaMy OLIEHOYHBIX M METOIMYECKHX MaTepHaliOB SIBISIETCS KOHTPOJIb U YIpaBJICHHE
IpOIECCOM MPUOOPETEHHS OO0YJarOIMMUCS KOMIIETEHIIMHA, 3asBICHHBIX B 00pa30BaTebHON
nporpaMme IO JaHHOMY HampaBiieHui0 1oArotoBku 21.03.02 «3emJieycTpoiicTBO H
Ka/acTPbI», HANPaBJIeHHOCTh (Mpoduib) «KagacTp HeIBHKUMOCTH.

OneHouyHble W METOAMYECKHE MaTepuanbl 1o  aucuumimHe  «MaTemMaTHKay
IIPEJICTaBJICHBI:

- 3aJlaHUSIMU JJI1 KOHTPOJIbHBIX paboT

- BOIIPOCaMHU K IK3aMEHY

- BOIIPOCaMHU K 3a4eTy

- TeCTaMH.

JlanHble MaTepHalibl TMO3BOJSIOT B TMOJHOW Mepe OLEHUTh pPe3yiabTaThl OOy4YEHHS 110
mucuuiuinae «Martematuka» B ATACY, a Takke OLUEHHTH CTENeHb C(HOPMUPOBAHHOCTH
KOMIIETEHIINH.

OBIIUE BbIBO/bI

Ha ocHoBaHuM nNpoBEAEHHON pELEH3UM MOXKHO CHeNaTh 3aKJIOYEHHE, YTO XapakTep,
CTPYKTYpa M cojepkaHue paloueil mporpaMmbl, OLEHOYHbIE M METOJMYECKHE MaTepuabl
nucuurinael b1.0.06 «Matematuka» OIIOIT BO no HampaBieHuio «3emiieyCTPpOHCTBO U
KaJacTpbl», 10 INporpaMMe Oakanaspuama, pa3paboTaHHAs CTaplIUM IpernojaBaTeieM
kadeaper CAITPUM UYepenosckoit puHoii AHaTOIREBHON cooTBeTCTBYET TpeboBanusm OI'OC
BO, coBpeMeHHBIM TpeOOBaHHSAM OTpPACIM, PbIHKA TPyZAd, NMPO(ECCHOHAIBHBIX CTaHAapTOB
HanpasieHus: noArotoBku 21.03.02 «3emiieycTpoHCTBO M KaJacTpbl», HANpPaBIE€HHOCTb
(mpodune) «KagacTp HEABHIKHMOCTH» U MOTYT OBITh PEKOMEH/IOBAHBI K HCIIOJIb30BAHHUIO.

Perensenr:
ITonos I'eoprwit ArneKcaHaposHy

A.T.H., npodeccop, 3aBeayrommuii Kad)egpu:; ; :
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PELHEH3USA
Ha pado4yl0 NporpamMMmy, OlleHOYHbIe M MeTOAUYEeCKHEe MATePHAJIbI 110 TN CUHUILJINHE
b1.0.06 Maremaruka
OITOII BO no HanpasJjieHu10 moaroToBku 21.03.02 «3emieycTpoicTBO U KaaacTpbl»,
HanpasJieHHOCTh (mpoduinb) «Kamgactp HEBHKUMOCTH
10 MporpamMMme oOakanaspuama

K.J. SIxcy6aeBbIM (J1ajee o TEKCTy PELieH3€HT), IPOBECHA peLieH3Hsl pabodell mporpaMMsl,
OLICHOYHBIX M METOJMYECKMX MaTepuanoB no aucuuiuimHe «Marematuka» OIIOII BO mno
HanpaBieHu0 noaArotoBku 21.03.02 «3emJieycTpoiicTBO M KagacTpbl», IO IIporpaMmme
bakanaspuama, paszpadoranHoi B ['AOY AO BO "AcrpaxaHckuil TrocyIapCTBEHHBIN
apXUTEKTYpHO-CTPOUTENbHBIN yHUBepcuTer", Ha Kadenpe «Cucmemovt agmomamusupoeannozo
npoekmuposanun u mooeauposanusy (pazpadoTUUK — cTapliuii penojasareib, Yepenosckan
Hpuna Anamonvesna).

PaccMoTpeB npecTaBieHHbIE Ha PELIEH3UIO MAaTepHUallbl, PELIEH3EHT IIPUILEN K CIEIYIOIINM
BBIBOJIAM:

[IpenbsBnenHass pabouas mporpamma y4deOHOM aucUMIUIMHBL «MaremaTuka» (najiee Io
tekcTy IIporpamma) coorBercTByeT TpeboBanusiMm @I'OC BO mno HampaBieHUIO MOATOTOBKU
21.03.02 ««3emueycTpoiicTBO M KaJacTpbl», YTBEPKICHHOTO MpHKa3oM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 12.08.2020 Ne978 u 3aperucTpupoBaHHOIO B
Mumntocte Poccun 25.08.2020 Ne59429.

[IpencraBnennas B [Iporpamme akTyaiabHOCTh Y4EOHOM AMCLMILUIMHBI B paMKax peaju3aluu
OIIOIl BO He momIeXUT COMHEHHIO — AUCIUIUIMHA OTHOCHUTCS K 0a30Boi 4yactu biok 1
«Aucuuriasl (MOLYIH)».

[TpencraBiennsie B [Iporpamme neian y4eOHOM AUCHUILUIMHBI COOTBETCTBYIOT TPeOOBAHUAM
®I'OC BO mnanpaBinenuss mnoarotoBku 21.03.02 «3emJjieycTpoiicTBO M KaJgacTpb»,
HarpasieHHOCTh (1poduib) «KagacTp HEABMKUMOCTH .

B cootBerctBun ¢ Ilporpammoit 3a gucturuimHor «MaTemMaTHukay) 3akpervieHbl 2
KOMIIETEHIIMH, KOTOPbIE PEATU3YIOTCS B 00BSBICHHBIX TPEOOBAHUSIX.

PesynbTarel 00ydenus, npeacrasieHHble B [I[porpamme B kaTeropusix 3HaTh, yMETh, BIAAETh
HaBBIKAMU COOTBETCTBYIOT CHEIM(UKE U COJACPNKAHUIO JUCHUIUIMHBI U JIEMOHCTPUPYIOT
BO3MO>KHOCTb MOJIYYEHHUsI 3asIBJICHHBIX PE3YJIbTAaTOB.

VYuyebHast nucuuminHa «MaremaTukay B3auMMOCBsi3aHa ¢ aApyrumu auctumianHamu OITOIT
BO 1o wHampaBinenuto mnoarotoBku 21.03.02 «3emueycTpoiicTBO M KaaacTpbl»,
HanpaBieHHOCTh (mpoduis) «KagacTp HeIBM:KMMOCTH» U BO3MOKHOCTh TyOJIMpOBaHUS B
COJIEp’)KaHUU HE BBISBIICHA.

ITpencraBnenHas IIporpamma IIPEAIIONIAracT HCII0JIb30BaHUE COBPEMEHHBIX
00pa30BaTeNbHbIX TEXHOJIOTUN NPU peaTu3aluy pa3IuYHbIX BUJIOB y4eOHOU paboThl. Dopmbl
00pa30BaTeNbHBIX TEXHOJIIOTUH COOTBETCTBYIOT CIIEU(UKE TUCIUIITUHBI.

[IpencraBnenHsle u omnucaHHble B Ilporpamme Qopmbl Tekymied OLEHKH 3HaHUM
COOTBETCTBYIOT CHelIM(PUKE TUCHUIUIMHBI U TPEOOBAaHUSAM K BBIITYCKHHKAM.

[TpomexyTouHass aTTecTalds 3HAHUW Oakanaepa, tpenycmorpeHHas  [Iporpammoi,
ocylIecTBIsieTcsl B (opMme 3adyera U sk3aMeHa. DOopMbl OLEHKM 3HAHUHM, MpPEJCTaBICHHbIE B
PaGoueit mporpamMmme, COOTBETCTBYIOT cHenu(uKe AUCIHUIUIMHBI W TpeOOBaHUAM K
BBIITYCKHHUKaM.

YyeOHo-MeTOonMYeCcKOe ~ oOecredeHue  JUCHUUIUIMHBI  [PEACTaBICHO  OCHOBHOW,
JIOTIOJTHUTEIILHON JIUTEpPaTypoi, MHTEPHET-pECypcaMu U cOOTBETCTBYeT TpeboBaHusM PI'OC
BO nanpasnenuss noarotoBku 21.03.02 «3eMieyCTpoicTBO M KaJAaCTPbl», HAIPABICHHOCTH
(mpounp) «KagacTp HeABHKHMOCTH.

MarepuanbHo-TeXHUYeCKoe olecnedyeHrne cooTBeTcTByeT TpedboBanusm OPI'OC BO
HanpasieHuss noarotoBku 21.03.02 <« 3emieycTpoiicTBO W KaaacTpbl» U crneuuduke



micuuiuinHel - «MaTtemMaTukay M O0ECleuMBaeT — KCIOJIb30BaHHUE  COBPEMEHHBIX
00pa3oBaTeNbHbIX, B TOM YHCIIE€ HHTEPAKTUBHBIX METOIOB O0yUYECHHUSI.

[IpencraBineHHble Ha PELEH3UIO OLICHOYHBIE M METOAMUYECKHUE MaTepuaibl HalpaBiIeHUS
noarotoBku 21.03.02 «3emiieycTPOMCTBO M KaaacTpbl» pa3paboTaHbl B COOTBETCTBUHU C
HOPMAaTUBHBIMM TOKyMEHTaMH, MPEACTABIEHHBIMU B ITporpaMMe. OIleHOYHbIE U METOJAUUYECKUE
MaTepuaibl MO0 JUCHUIUIMHE «MaTeMaTHKa» IpelAHa3HAueHbl I  TEeKYIIEro KOHTPOJS U
POMEXYTOYHOU aTTECTALUU U MPEACTABIAIOT COO0H COBOKYIMHOCTh pa3pabOTaHHBIX Kadenpoi
«Cucmempl aemomMamu3upo8aHHo20 NPOEKMUPOBAHUA U MOOETUPOSAHUAY MATEPUATIOB IS
YCTAHOBJICHHSI YPOBHSI M Ka4€CTBA IOCTUKECHUS 00YHAIOIUMUCS Pe3yIbTaTOB OOYUYEHUSI.

3amayaMy OLIEHOYHBIX M METOIMYECKHX MaTepHaliOB SIBISIETCS KOHTPOJIb U YIpaBJICHHE
IPOIIECCOM TPUOOPETEHHST OO0YJAIOIMMUCS KOMIIETCHIIMN, 3asBICHHBIX B 00pa30BaTEIbHON
nporpaMme IO JaHHOMY HampabiieHui0 1oArotoBku 21.03.02 «3emJieycTpoiicTBO H
Ka/J1acTpPbI», HANPaBJIeHHOCTh (Mpoduib) «KagacTp HeABUAKUMOCTH.

OneHouyHble W METOAMYECKHE MaTepuanbl 1o aucuuiimHe  «MaTemMaTHKay
IIPEJICTaBJICHBbI:

- 3aJlaHUSIMU JJI1 KOHTPOJIBHBIX paboT

- BOIIPOCaMHU K IK3aMEHY

- BOIIPOCaMHU K 3a4eTy

- TeCTaMH.

JlanHble MaTepHalibl TMO3BOJSIOT B TMOJHOW Mepe OLEHUTh pPe3yiabTaThl OOy4YEHHS 110
micuuuinHe «Martematuka» B AIACY, a Takke OLUEHHTH CTENEeHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIINH.

OBIIUE BbIBO/bI

Ha ocHoBaHuM nNpoBEAEHHON pELEH3UM MOXKHO CHeNaTh 3aKJIOYEHHE, YTO XapakTep,
CTPYKTYpa M cojepkaHue paloueil mporpaMmbl, OLEHOYHbIE M METOJMYECKHE MaTepuabl
nucuurinael b1.0.06 «Matematuka» OIIOIT BO no HampaBineHuio «3emiieyCTPpOHCTBO H
KaJacTpbl», 10 NporpaMMe Oakanaspuama, pa3paboTaHHAs CTapLIUM IpernojaBaTeieM
kadeaper CAITPUM Yepenosckoit UpuHoii AHaTOnbeBHOI cooTBeTcTBYET TpeboBanusm OI'OC
BO, coBpeMeHHBIM TpeOOBaHHSAM OTpPACIM, PbIHKA TPyZAd, NMPO(ECCHOHAIBHBIX CTaHAapTOB
HanpasieHus: noArotoBku 21.03.02 «3emileycTpoOHCTBO M KaJacTpbl», HANpaBIE€HHOCTH
(mpouinp) «KagacTp HeABHKUMOCTH» U MOTYT OBITh PEKOMEHJOBAHBI K HCIOIb30BAHUIO.

Penensenr:

JoueHT xadenpsr «CHCTEMBI
aBTOMaTH3UPOBAHHOTI'O MPOEKTUPOBAHHUS 1
MOJIETHPOBAHUS»

['AOY AO BO «Actpaxanckuii
rOCYAapCTBEHHBIH apXHTEKTypHO-
CTPOUTEBHBINA YHUBEPCUTET Y,

K.(.-M.H., JOUEHT

I

LA 75 ftoe s,

.‘.’J.‘.‘oéh; (ev0)

TEauetd —secaalor [,
Wivisap T no ntPOOHAﬂy £

\

f
|




JIMCT BHeCEeHH S IOTIOJIHEHUI U U3MeHEeHHMd B pa0o4ylo nmporpamMmy y4eOHoOi
AUCHMILINHBI
MaremaTurka
(HanMeHOBaHME TUCIIUILIMHEI)

Ha 2022 - 20_23 y4eOHBIi rojg

Pabouas mporpamma nepecMorpeHa Ha 3aceganuu kadenpsl «CUCTEMBbl aBTOMATU3HPOBAHHOTO
MPOEKTUPOBAHUS U MOJICTTUPOBAHUS

nporokon Ne 8 ot 21.03.22 .

3aB. xabenpoi
K.T.H., JOLIEHT /5/ /O.U. EBnomenko/

YUu€Has CTeNeHs, YISHOE 3BaHHE ﬁéﬂnmh H.0. Gamunus

B paGouyro mporpaMmy BHOCATCS CIEIYIOIINE H3MEHEHUS:

B 11 8.1 BHeceHE!I clieyronme n3MEHEHUS:

1. CnpaBounoe mocobue MO BBICIIEH MaTeMaTHKE JUIs BTOPOro Kypca [DiekTpoHHBIH pecypc]

CIpaBOYHOE TOcoOue/ - DNEKTPOH. TeKcToBbIe anHble. — CaHkT [lerepOypr: Yausepcurer UTMO,
2009 — 43 c. Pesxum moctyma:  http://www.iprbookshop.ru/68150.html

CocTtaBuTenu U3MEHEHNI U TOIIOIHEHHUI

CTapIIuii MpernoaaBaTelb /N.A. YepernoBckas /

N.0. ®amunus

yuc€Has CTCICHb, YYCHOC 3BaHUEC IIOANKUCH

Ipencenarens MKH«3emneycTpoiicTso H xagacTpsn

Hanpasnennocts (npodmm) "Kagactp neaemkimvoctn” V/ / /;,)wﬂ&_q,;f{i/f?
7

(moamcs) HOd

w21y Mapra 2022 r



http://www.iprbookshop.ru/68150.html
ЕвсинаЕМ
Штамп


JIucT BHeceHUs NOMOJTHEHU I U M3MEHEeH
B pa0o4y10 mporpaMmy y4eOHOM

AUCIHUIIJINHBI «MaTtemMmaTuka»
(HaMMEHOBAHHE TUCIIUILIIMHEI)

Ha 2023 - 2024 y4e6Hblii roa
PabGouass mporpamma mnepecMoTpeHa Ha 3acenaHuu kadeapbl «CHCTeM aBTOMATH3UPOBAHHOTO

MPOEKTUPOBAHUS U MOJICTIMPOBAHUSD?,
mporokost Ne 8 ot 21.03.22 r.

3aB. kadeapoii

<y

[
K.T.H., ZAOLICHT . A
(nowmcxty 2

/ O.U. EBpowmenko /
N.0. ®amunus

y4d€Has CTENECHb, YYCHOC 3BaHUE

B paGouyto mporpamMmy BHOCSATCS CIEAYIOLIHE H3MEHEHHS:

8.2 IlepeueHb HeOOXOAUMOIr0 JIMIEH3MOHHOIO M CBOOOJHO PACHPOCTPAHSIEMOI0 MPOrPaMMHOIO
OﬁeCHequPlﬂ, B TOM qucJjie OTEYECCTBCHHOI'0 IPpOU3BOJACTBA, HCIOJB3yEeMOI'o IIpu
OCylIeCTBJICHNH 00pa30BaTeJIbHOI0 NPOLecca Mo JUCHUIINHE

7-Zip

Office 365

Adobe Acrobat Reader DC.

Internet Explorer.

Apache Open Office.

Google Chrome

VLC media player

Azure Dev Tools for Teaching

. Kaspersky Endpoint Security.

10. Yandex browser

©CooNoak~wdE

CocTtaBuTeNH U3MEHEHNH U JOMOIHEHHIA:

K.II.H., JOIIEHT
y‘leHafI CTCICHb, yquoe 3BaHHC

IIpencenarens MKH«3emneycrpoiicTso i xagacTpsn
Hanpasnesnocts (npodumns) "Kagactp neaemkivocTn” //’// / /jj“g‘ié"‘f ‘Ef[@ﬁ
7
(monnscs) HOd

21.03.23
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MUHHCTEPCTBO 00pa30oBaHHA M HAYKH ACTpaxaHCKOH obmacTH

TFocyiapcTBeHHOe aBTOHOMHOE 00pa3oBaTelbHOE yUpexKACHHUEC
AcTpaxaHckoii oGmacTH BepICcIIero o6pa3oBaHus )
«ACTpaxXaHCKHH rocyfapcTBeHHBIH apXHTEKTYPHO-CTPOHUTEJbHBIH

YHHUBEPCHTET»
(TAOY AO BO «ATACY»)

OILEHOYHBIE 1 METOJIWYECKHUE MATEPHUAJIbI

HaumenoBanue JAHCIMIIIHHbI

MartemaTtuka

(YKasvieaemcs HAUMEHOBAHUE 6 COOMBEMCMEUL C YYeOHbIM NIAHOM)

IIo HaMpaBJCHHI0 NMOATOTOBKH

21.03.02 «3eMIeyCTPONCTBO U KanacTPhI»

(YKazvleaemcesa HQUMEHO08AHUE HanpagneHus noozomosku 6 coomeemcmeuu ¢ OI'OC BO)

Hanpasaeanocts (mpognin)

KasacTp He IBIXXMMOCTHU
(ykasvieaemces HaumeHosanue npoguns 6 coomeemcmeuu ¢ OIIOI)

Kadenpa_CHCTEeMBl aBTOMATH3UPOBAHHOI'O MMPOEKTHPOBAHMIS X MOJIEIUPOBAHMUS

Kpanmmuxarys BEITyCKHUKA OaKaiasp

Actpaxans — 2021



Pa3zpatoTunx:

A

- C / ‘ A
CT. IPENIOaBaTEND il L il / LA, Yepenosckas /
(3aHMMaeMas JOJDKHOCTE) (rTonrmcr,) 1.0.0.

OHCHO‘IHBIC H METOMUYIECKHUEC MaTCpHAIbI PacCMOTPEHEI U YTBEPKACHBI Ha 3aCeqaHuu Ka-
(I)CI[pBI «CucreMbl ABTOMAaTU3HUPOBAHHOI'O IIPOCKTHPOBAaHUA U MOJIEINPOBAHUAY IIPOTOKOJI

Ne 7 ot A0.034) T

3aBenyromuii kadenpoit /;%/ / O.1. EBnorenxo /
5z[m/1c1>) n.0.0.
Cornacosano:

Ipencenarems MKH «3emieycTpoiicTBo u KaJ[aCTPhI» HANPABIEHHOCTE (IPOdHUIIL)

Z 2 ol ¥
«Kanactp HeBrxEMOCTI» M / W i 5/./
7

JITIHCE) O.H1.0.
Havansauk YMY 12( B Hic EALYTILICE]
&
(mommmce) / v 7.0 ;
Crnenunamict YMY //72// i /éﬁ / %4%”27*
/ J -3
(mommu '.L) D.H1.0.



1.1,

1.2.

1.2.1.
122,

123,

COJEPXAHHUE:

OneHoYHbIE ¥ METOMMIECKHIE MATEPHATIEI IS IPOBE/ICHHSL TEKYIIEero KOoH-
TPOJISL yCIIEBaEMOCTH U NIPOMEXYTOYHOH aTTecTaluy 00yJaroImuXcs Mo
JUCIIHIIIHHE

ITepedens KOMIETEHIMIA ¢ YKa3aHHEM 3TAOB HX bopMupoBaHus B
IIPOIIECCE OCBOSHUS 00Pa30BATENBHOM IPOrPaMMBI

Omnvcanne noxasareneii i KPHTEPHEB OLCHABAHHUS KOMIICTCHIUH Ha
Pa3IHMYHBIX 3TallaX uX (OPMHUPOBAHHUS, ONUCAHHIE IIKA ONCHABAHHIS
Ilepeyens OLEHOYHEIX CPENCTB TEKYINEro KOHTPOJISI YCIIEBAEMOCTH
Omnrcanne moxasaTesnell ¥ KpUTEPHEB OLEHABAHMS KOMIIETCHITHAH 10 JuC-
[HITMHE Ha PasnM9HBIX dTanax ux GOpMUpPOBaHHUS, OIMCAHNE KA OI[e-
HUBaHHS

ITTxana oneHuBanus

THITOBBIE KOHTPONBEHEIE 3aMAHNS HITH HHEIE MaTepHaibl, HEOOXOIUMBIE JUIS
OLICHKY 3HAHUH, YMCHUM, HABBIKOB, XaPAKTEPH3YIOMIMX STAIIBI dopmuposa-
HHUS KOMIIETEHIIHH B IIPOLIECCE OCBOCHMS 06Pa30BaTEIbHOM IIpOTpaMMEL
ITepeaens u xapakTeprcTHKH IPOUENYPEI OLCHUBAHKS 3HAHMIM, yMEHHA,
HABLIKOB, XapaKTCPU3YIOMUX 3Tallbl HOPMUPOBAHKS KOMIETEHIHH

IIpunoxenus

Crp.

11

12
15
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2.TunoBble KOHTPOJbHbIEC 3aJAHHA HJIM HHBbIE MATEPHAILI, HEOGXOIUMbIE NIS ONEHKH
3HAHUH, YMeHHI, HABBIKOB, XapaKTePH3YMKX 3Tanbl (OPMHPOBAHHS KOMIIETEHIUH
nponecce 0CBOEHHS 00pa30BaTeILHOM NPOrpaMMbI

THUITOBBIE 3AZTAHMA JIJLA ITIPOBEJIEHM A ITPOMEXY TOYHOM ATTECTALIMN:

2.1 Dx3amen

a) munosvie 6onpocer k sxsameny (Ilpunoswcenve 1 )

8) Kpumepuu oyeHusanus
IIpu oreHKe 3HaHU HA SK3aMEHE YUHUTHBAETCS:

N —

YpoBeHs cHOPMUPOBAHHOCTH KOMIIETEHITHI.
YDOBEHb YCBOCHHS TEOPETHUYECKHIX MOIOKEHMIH JHCIUIUTHHEL, IIPAaBHIBHOCTE (GopMy-

JIAPOBKH OCHOBHBIX IIOHSTHH 1 3aKOHOMepHOCTeI‘/‘I.

g

YpoBeHS 3HAHHS (HaKTHIECKOTO MaTepraia B 06heMe IIPOrPaMMEL.
Jlorvka, CTpyKTypa i rpaMOTHOCTD H3JI0KEHHS BOIIpOCA.

YMenue CBSI3aTh TEOPHIO C HPAKTHKOH.

VYMenve nenats 00001Ienus, BEIBOIEL

Ne Onenka
n/no

Kpurepuu onenxun

1. Otauyso

OTBeTHl Ha TOCTABIIEHHbBIE BONPOCH! H3TAraroTcs JIOTHYHO, MOCJIEOBATENBHO H
He TpeOyrOT JONMONHUTENBHBIX MOsCHeHMH. I1oHo PaCKpBIBAIOTCS MPUYHMHHO-
CJIC/ICTBCHHBIC CBA3H MEXNy SBICHUSAMM H COOBITMAMH. J[ENaloTcs 0GOCHOBAH-
HBIC BBIBOZBL. JIeMOHCTPHDYIOTCS I'TyOOKHME 3HAHHS GA30BEIX HOPMAaTHBHO-
TIpaBOBBIX aKTOB. COOMIONAr0TCS HOPMEI HayYHO-JIUTEPATYPHOM peun.

2. Xopormo

OTBeTEI Ha MOCTABIIEHHBIE BOIPOCH! H3TATArOTCA CHCTEMaTH3UPOBAHO M IOCTIe-
ROBATENBHO. ba3oBble HOPMATHBHO-NPABOBEIE AKTHI HCIONIB3YIOTCS, HO B HEJO-
CTaTtoyHOM obwveMe. Matepuan wusnaraercs YBEPEHHO. PacKphITHI mpuuMHHO-
CIICICTBCHHBIC CBS3H MEXAY SBICHHAMH W COOBITHSMEL JleMoHCTpHpYyeTCs
YMCHHC aHAIM3UPOBATh MATEPHAN, OJHAKO HE BCE BBIBOIBI HOCST apryMeHTH-
POBaHHBIA ¥ HNOKa3aTebHBIA xapakTep. COBIIOMAKOTCS HOPMBI Hay4HO-
JIMTEPATYPHOM PEYn.

3. | Ynmoenersopu-

JIOIyCKArOTCs HAPYIIEHHS B MOC/TE0BATEbHOCTH usnoxenus. Mimerotes ymo-
MHHAHUSA 00 OTHENBHBIX GAa30BEIX HOPMAaTHBHO-NIPAaBOBEIX akTax. HemosHo pac-
KpPBIBAIOTCS IIPUYUHHO-CJIEACTBEHHEIE CBI3H MEXIY SBICHHSIMH U COOBITHAM.
HemMoHCTpHpYyIoTCs TIOBEPXHOCTHBIE 3HAHHS BONPOCA, C TPYIOM peraroTes
KOHKpeTHBIE 3amaun. HMeroTcs sarpymgHeHus c BBIBOJaMH. JlomyckaroTcs
HapyINeHNs HOPM Hay4HO-TUTepaTypHOM pedH.

Matepuan usnaraercs HEIIOC/ICNIOBATENIBHO, COMBYMBO, HE MPENCTABIISET ompe-
NENCHHON CHCTeMBI 3HaHMM 1o aucummiuHe. He PaCKpHIBAIOTCS NPHYHUHHO-
CIICACTBEHHEIE CBSI3U MEXIY SBICHUAMU U COOBITHsIMK. He MPOBOJUTCS aHAJIN3.
BeiBoner oTcyTeTBYIOT. OTBETHI HA NONOMHHTENHHBIE BOIIPOCEI OTCYTCTBYIOT.
Hmerorcs 3aMeTHBIe HapyeHus HOpPM Hay4YHO-JIUTEpPAaTypHOM peyn.

TEBEHO
4. Heynosnerso-
PHTENBHO
2.2. 3ager

@) munosvie 60npocwl k sauemy (IIpunosicenue 1);

6) Kpumepuu oyenusanus

IIpu onerxe 3Haumii Ha 3a9eTe yuuTEBAcTCS:

1. VYposens chopmuporarnrocTH KOMIIETEHITHH.
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2. VpoBeHb YCBOCHHS TEOPETHYECKHX IIONOMKEHHH NHCIIAILTAHEL IIPaBHIIBHOCTH (popMyIH-
POBKH OCHOBHBIX IIOHSTHH U 3aKOHOMEPHOCTEH.

YpoBeHs 3HAHAS QaKTIIECKOTO MaTepHaa B 00BEME IIPOTrPaMMEI.

Jloruka, CTpyKTypa U rpaMOTHOCTD H3JI0KEHHU BOIIpoca.

YMeHue CBA3aTh TEOPHIO C IPAKTHKOMA.

YMenue nenats 0600IIeH s, BEIBOIEL.

& B o

Ne Onenka Kpurepuu ouenxnu
n/n
1. | Otamuno OrtBeTsl Ha OCTABICHHBIE BONPOCH U3NIAraloTCs JIOTHYHO, HOCEI0BATENbHO 1
He TPeOYIOT NOMOIHHUTENBHBIX NOSCHeH M. [T0THO packphIBaroTCs INPUYHHHO-
CICACTBCHHbIC CBA3M MEXKIY SIBICHUAMM U COOBITHAMH. J[enaroTcs 060CHOBaH-
HEI€ BBIBOJIBL. JIeMOHCTPHPYIOTCS IMTyGOKHeE 3HAHUS Ga30BBIX HOPMATHBHO-
TPaBOBBIX aKTOB. COOMONAIOTCS HOPMBI HAYYHO-THTEPATYPHOM PEUH.

2. | Xoporo OTBeThl Ha ITOCTABIIEHHBIE BONPOCH M3/IAral0TCs CHCTEMaTH3HPOBAHO U IIOCIIE-
JOBATENBHO. Ba3oBkle HOPMATHBHO-IPABOBbIE AKTHI HCIONB3YIOTCS, HO B HENO-
CTaTOYHOM 06beMe. MaTepuar Ha/iaraeTcs YBEpeHHOo. PackpbITel npruKEHO-
CIIC/ICTBEHHEIC CBSI3U MEXTy ABICHUAMH U COOBITUIMA. JIeMOHCTPHpYeTCS
YMCHHC aHATU3UPOBATH MATEPHATL, OJHAKO HE BCE BBIBOIBI HOCAT apI'yMeHTH-
POBaHHEIH 1 I0Ka3aTebHEIH xapakTep. CobmonaoTes HOPMBI Hay4HO-
JIATEPATYPHOH peyn.

3. |Ynoenersopu-| Jomyckarotcs HAPYIICHHA B NIOCICI0BATENEHOCTH U3JIOXKeH s, iMeroTes yrio-
TEIEHO MUHaHHs 006 OTIENBHEIX 6230BbIX HOpMaTHBHO-NPaBOBBIX akTaX. Hemonxo pac-
KPLIBAKOTCA MPUIUHHO-CITSICTBEHHBIE CBS3U MEXKTY SBICHHUSIMHU ¥ COOBITHSMI
JEeMOHCTPHPYIOTCS IOBEPXHOCTHBIE 3HAHS BOIIPOCA, C TPYIOM PELIaroTCs
KOHKPOTHEIE 3a71a4H. IMeroTes 3aTpy/IHeHrs ¢ BhiBonaMu. JJormycKaroTes
HapyIeHHs HOPM Hay4HO-JIMTePATyPHOH pedm.

4. | Heynmoenetso-| Martepuan usnaraercs HETIOC/IeJOBATEIEHO, COMBYHMBO, HE NPEACTABISET OMpe-
PHUTETHHO JCTICHHOH CHCTeMbI 3HaHUH N0 aucuumuge. He packpeisarorcs IIPUYHUHHO-
CJIC/ICTBEHHEIC CBSI3U MEXITy ABJICHUAMH U coObITrsaMu. He mpooutes ananmys.
BeIBOIEI OTCYTCTBYOT. OTBETHI Ha HOMONHUTEIEHEIE BOIPOCHI OTCYTCTBYIOT.
WIMeroTes 3aMeTHEIe HapyIIeHus HOPMHAYYHO- JIUTEPATYPHOH peyH.

5. | 3aureno Brictasnsercs mpu cooTeTCTRHM [lapaMeTpaM 5K3aMEHAI[HOHHOM IIKanbl Ha
YPOBHAX «OTJIMYHOY, «XOPOILIO,

«YIOBJIETBOPUTEILHOY.

6. | Hesaureno | BricTaBnsercs mpu cooTBeTCTRHM rapaMeTpaM 3K3aMeHaLHOHHOM IIKAaIbl Ha
YPOBHE «HEYOBJIETBOPUTENHHOY.

THITOBBIE 3AZTAHUS 1)1 ITPOBE/JEHIS TEKYIIETI'O KOHTPOJIA:

2.3. KonrpoisHas pabora

@)  munoewvie 3a0anus Ons KOHmponerou pabomwr Nel (Ilpunoosicenue 2)
MUNo6ble 3a0anUs ONs KOHMPONLHOU pabonwr Ne2 (IIpunooicenue 2)
MUNoevle 300aHUs 0N KOHMPONLHOI pabomer Ne3 (IIpunosicenue 2)

6) xkpumepuu oyenueanus

Brmonnsiercs B muceMennoii dopme. Ipu orenke paboTs! CTYJ€HTa YIUTBIBAETCS:

1. IlpaBmibHOe pemenue 3aay.

2. CaMOCTOATENBHOCTE CYXACHHI, TBOPHECKAH IIOJXOJ, HAy9IHOE 0G0CHOBAHHE PACKPEIBAEMO
NpOOIIEMEL

3. Hanmuue B KoHIE paGOTHI TIOIHOTO CIIHCKa JMTEPATYPHIL

LNQI Onenka | KpuTepun onenkn ]




n/n

1. | Otauuno Cryzenr Bemonsnn paboty 6e3 OmUO0K H HELOYETOB, IOITyCTHUI He 6ojiee OIHO-
ro Hezovera

2. | Xopomo CrynmeHT BBIMONHMI pabOTy MOIHOCTBIO, HO IOIyCTHJI B HeH He Oonee omHOM
HerpyGoi OIMOKH U OJHOTO HEJIOYeTa, WM He 6oliee JBYX HEI0YETOB

3. | VmornerBopu-| CTyAeHT NpaBIIBHO BBIIOJHMI HE MEHEE [IOJIOBAHEL paboTHI WM JOIyCTUI He

TEIBHO Gonee IByx rpyObIX OIIHGOK, WM He 6ojee OZHO#M rpy6oli M OfHOIM HerpyGoi

OIMOKY M OJHOTO HENOYETa, WK He Gojee JBYX-TPEX HErPyOBIX OLIHOOK, MIIU
OZHOM Herpy6oii OIHOKYA U TpeX HEXOYETOR, WM TIPA OTCYTCTBUH OIIMUOOK, HO
TIPH HAJTMHU YeTBIPEX-ILATH HE0YETOB, IUI0XO 3HAET MaTePHal, JOIYCKAET HC-
KaxxeHHe GaKkToB

4. | HeynosnerBo-| CTyZmeHT HOMyCTII YHCIO OMHGOK M HENIOYETOB MPEBOCXOJMINee HOPMY, HpH|

PUTEIBHO KOTOPOH MOKET GBITh BBICTABIIEHA OLEHKA «3%, WJIH eCIIH TIPABHIBHO BBIITOJIHIT

MEHC€ IOJIOBUHBI pabOTHI

5. | 3aureno BricraBnsercs npu cootBercTBUM NapaMeTpaM 5K3aMEHALMOHHON IIKaJIbl Ha
YPOBHAX «OTJIHMYHOY», «XOPOLIOY,
«YIOBJIETBOPUTEIILHOY.

6. | Hesaureno | BeicTaBnsercs mpu cooTsercTemn napaMeTpaM 3K3aMEHAlWOHHOH IKajasl Ha
YPOBHE HEYJIOBIETBOPUTEIHHOY.

2.4. Tect

Q)  munoeoti xomnnexm 3adanuii Ons 6X00H020 mecmuposanus (IIpunooicenue3)

MUNo8ot KOMINEKm 3a0anuti Ol Umo206020 mecmupoeanus Nel (Ilpunosicenue 4)

MUNOBOT KOMANEKM 3a0anuti Ol umo208020 mecmuposarnus Ne2 (TIlpunooicenue 4)

MUN060U KOMAINEKM 300aHUI Ol UMO0208020 mecmuposanus Ne3 (IIpunoowcenue 4)

6)

Kpumepuu oyeHueanus

IIpu onenke 3Hammit oLeHUBAHEMS TeCTOR YYUTBIBAETCS:

1.
2.

S s

YPOBEHB CHOPMUPOBARHOCTH KOMIETEHIIHI.
YPOBEHb YCBOCHHS TEOPETHIECKHX TIOTOKEHTH AUCIMILIIHEL, [IPaBUIBHOCTE (GopMy-
JHPOBKH OCHOBHEIX [IOHATHH M 3aKOHOMEPHOCTEIH.

YpoBeHs 3HaHES BaKTHIECKOro Marepuaia B 06beMe IpOorpaMMEL
Jloruka, cTpykrypa n I'PaMOTHOCTb H3JIOKEHHS BOIIPOCa.

YMenue cBs13aTh TeOpHIO C IIPaKTHKOIA.

VYMmenwe nenate 00001meHus1, BEIBOIEL

Ounenka

Kpurepuu onenxn

3

Otimyno

CCITH BBIIOJIHEHB! CIIEAYIOIME YCIOBHUS:

- JlaHBl NIPaBUWIbHEIE OTBETHI HE MeHee ueM Ha 90% BOIIPOCOB TECTa, MCKITFOYAs]
BOTIPOCBI, Ha KOTOPBIE CTYAEHT NOJDKEH JaTh CBOGOMHbIH OTBET;

- Ha BCS BOMIPOCEHI, NPEANONATaoUIHe CBOOOMHEIA OTBET, CTYIEeHT JaJl IPaBHU/Ib-
HBIN U IOJIHBIN OTBET.

Xoporro

©CJIM BBINIOJIHEHEI CIIEYIOIUE YCIIOBHS: ‘
- aHBI NMPaBHIIBHBIE OTBETHI HE MEHee ueM Ha 75% BOIIPOCOB TECTA, UCKIIOYAs]
BOTIPOCEL, Ha KOTOPbIE CTYNCHT NODKEH JAaTh CBOGONHEIN OTBET;
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- Ha BCS BOIIPOCHL, MPETOAraroye CBOOOIHBIA OTBET, CTYACHT JaJl IPAaBUIb-
HBIA OTBET, HO [OIYCTHII He3HAYMTEbHbIE OIMOKH U He TIOKa3al HeoOXOTHIMO
TIOJIHOTHL

€CJIH BBIMIOJIHEHEI CIICAYIONIHE YCIOBUS:

- laHpl NIPaBHIIBHBIE OTBETEI HE MeHee 4eM Ha 50% BONpPOCOB TecTa, UCKITIoYas|
BOTIPOCEL, Ha KOTOPBIE CTYJCHT NOJDKEH JaTh CBOGOMHEI OTBET;
- Ha BCE BOMPOCHI, NMPETIONATAoIIHe CBOGOAHBIH OTBET, CTYAEHT AN HEMPOTH-
BOPEYHBEIH OTBET, WIH IIPH OTBETE JOMYCTHJ 3HAYMTENBHBIE HETOYHOCTH U Hel
TIOKa3aJ1 MOJTHOTEL
CCJIA CTYACHTOM HE BBIIONHEHBI YCIIOBHS, NMPEANOJAraiOlIie OLEHKY «YHOBJie-
TBOPUTETIHHOY.

BricTaBIIseTCS TIPH COOTBETCTBHY MapaMeTpaM SK3aMEeHAIMOHHON KAt  Ha
YPOBHIX «OTJIIMYHOY», «XOPOLIO»,

«YIOOBJIETBOPUTEIIBHOY.

BricraBnsercs npu coorBercTBUM apaMeTpaM 5K3aMEHAallMOHHOM IIKaTbI Ha
YPOBHE HEYJIOBIETBOPHUTEIBHO.

3. | Ynornetrsopu-
TELHO

4. | Heynosnerso-
PUTEIBHO
5. 3aureHo

6. He 3aureno

3. Ilepevens u xapaKTepHCTHKH HpOneaypEl ONEHWBAHHUS 3HAHMI, yMeHHH, HABBIKOB,
XapaKTepU3yOIUX 3Talbl GOPMHPOBAHUS KOMIIETEHIHIL

IIponenypa mposenermns Texymero KOHTPOIIL ¥ IIPOMEXYTOYHOH aTTecTamuu 06y-
HAIOIKNXCA 10 MUCIUILIHHE PETIaMEHTHPYETCS HOPMATHBHEIM AKTOM.

Ilepeuens u xapakTepucraka Ipouexyp TeKymero KOHTPOJIS H MPOMEXKYTOIHOM aT-
TeCTANMH [0 TUCHUILIHHE

IepronmunocTs u

HaHMeHOBaHPIe or1e-

crocob nposese-

BI/I]_'[I:-I BCTaBJIIEMBIX

YCHH OUCIUILIHN-
HBI

HO/HEe3auTeHo)

Ne ®opma yyera
HOYHOTO CpeJICTBA HHS TIPOLIE Ty PhI OIIEHOK b
OICHHMBAHUS
Pas B cemectp, mo N
OKOanHHHTE; To mamnGansHoi Benomocts, 3auetHas
1, OK3aMeH (3a4eT) Y mKase (3aure- A ’

KHIDKKa, IOPTHOIHO

2. KonTtponsHas pa6ora

Cucremaruuecku
Ha 3aHATHSIX (1
OYHOH hopMEI
obyueHus);
ITo Mepe BeInON-
HEHUS (U1 3a09-
HOM popMEI 00y-
YSHHA)

o maTubannsHo
mKane (g oYyHoH
bopmer 06yyenms);
334TEHO/HE3aUTEHO
(mm1s 32049HOI Bop-
MBI 00yJeHHs)

Perucrpanuonnas ret-
pans Uit 3a049HO# hop-
MBI 00y9eHHS U XKypHAT
ydeTa yCIneBaeMOCTH
IIPETIOJaBaTeNS A1 0Y-
HOH popMEI 06ydeH s

Tect

Bxonnoe Tectu-
pOBaHHE — BHa-
Yajle N3y9eHus
JWCLMIUIEHEI (B
Havajie CeMecT-
pa)
Urorosoe Te-
CTHPOBaHUE —
110 OKOHYAHUHT
HA3YYEeHHS JIUC-
IUILTHHE]

Io naTubanneHoix
ukane (3ayre-
HO/HE3a4TEHO)

XKypHan ygera ycrena-
€MOCTH IIPeToaaBaTes
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S b g i b s

10.
11.
12.
13,
14.
15.
16.
17.
18.
19,
20.
21,
22
23.
24,
25.
26.
27,
28.
29,
30.
31.
32.
33,
34.
35.
36.
37.
38.

39.

40.
41.

IIpunoxenus
Ipunoocenue 1

TunoBsie Bompock! K 9K3aMeHy H 3a4eTy
Ounas gpopma obyuenua

1 cemecmp
(5Kk3amen - ounan Qopma obyuenus; 3auem —saounas popma 0byuenua)
YK-1.1(3uams), OIIK- 1.2(3nams)

Matpurer. Ceoiicta Matpuis.
Onpenemurenu II, 11T i BEICIIX nopsiikos. CBOHCTBA onpeneuTeei.
O6paTHas Marpuna.

JIvHeHHas 3aBUCHMOCTD X HE3aBHCHMOCTS BEKTOPOB.

Panr MaTpuipL.

CHCTeMBI THHEHHBIX ypaBHEHHIL. Kputepru comecTHOCTH H HECOBMECTHOCTH, OIpee-
JICHHOCTH U HEOIIPENEICHHOCTH.

Bekroproe n-MepHOe mpocTpancTso BEKTOPOB.

Ilepexon k HOBOII cHCTeMe KOOPMHAT.

CobcTBeHHbIC 3HAYEHNS U COOCTREHHEIE BEKTOPBI MATPHUIIEL..

Marpuna nmureitaoro IpeoOpa3oBaHus B HOBOM Gasuce. Huaronanusanus Marpm,.
CxanspHoe nmpouspenenne BEKTOpPOB. [Ipoekims BexkTopa Ha och. PaboTa CHITEL
BekTopHoe npouseenenne BEKTOpPOB. MOMEHT cHiTEL

CmemanHoe nponssenenue BEKTOPOB.

JlexapToBEI psMoyrosHEIE KOODIUHATEL

Henenue otpeska B naHHOM OTHOIIEHIH,

[Ipsmast munss. Yrimosoit K03 dunreHT mpsamoit.

Hopmaisroe ypasrenue. Paccrosaue Touxy OT IIPSMO1A.

Ilepecedenue nByx OpsMex.

IHonspras crcrema xoopaumar.

IInockocts. Ee ypaBuenue.

IIpsimas B mpocTparcTse.

IlosepxHOCTH BTOpOro IOpsIAKA.

Kommtexcusie uncna u neficreus Hal HIMH B anrebpandeckoi Gpopme.
Tpuronomerpudeckas u mokasatensaag dbopma KoMILTEKCHOTO THCIIA,
Qopmyna Diinepa. Mspreuenue KOpHEH n-o#f cTenenw.

HucnoBast HocIe[0BaTENBHOCTS. Ipenen gucnosot mocenosarebHOCTH.
IIpenen dynxuun. 3amevarenpasie IPENCTIBL.

Beckoneuno manbre, Geckoredarno Gombmme BEJIMIMHEI, UX CBOMCTBA.
HenpeprsrocTs pyrkumm TOYKE, Ha MHTEpBAJle U Ha OTpe3Ke.

PazpriBsr bymxmuy i ux BEmEL

IpomsBonnas, ee croiicTa.

I'eomeTprdeckuit u busmaeckmit cmpic TIPOXU3BOTHOM.

OcHoBHEIE IpaBmIa muddepennupopanns. Tabmmma IIPOU3BOTHEIX.
IIpousBonHbIe coXHOH, 00paTHO#, mapaMeTpuIecKoit bYHKIIHIH.
Jlorapudmugeckoe nudeperuupoBanwe.

IIponssommas mokasaTensHo-cTenenHOMN OyHKIHY.

Huddepennman byuxmmm.

I[Ipon3sBonHEle BBICIIHX TIOPANKOB STICMEHTAPHBIX, CIOKHEIX, APAMETPHYECKIX U HESB-
HBIX QynKImi. [luddepennpnas: Becimmx ITOPSIIKOB.

@opmymna Telinopa. Paznosxenue HCKOTOPBIX 3JIEMEHTAapHBIX OYHKIUH 110 dopmyie Teii-
Jopa.

MonoTorHOCTE hyHKITHIL. OKCTpPEeMyMEL.

Teopemer ®epma, Poss, Jlarpamxa.

16



42. Hccnenosanue QYHKIHIA ¢ TOMOIIBIO IIPOU3BOTHOIA.
2 cemecmp
(3auem — ounaa u 3a0unan popma obyuenus)
YK- 1.1 (3name), OIIK- 1.1(3nams)

1. Ilepoo6pasHas u ee cBO¥CTBA.
2. BeBox TaGMHIEI IEPBOOGPA3HBIX K3 TAOITHIEL IIPENENIOB.
3. HHTerpmpoBaHme METOIOM MOIBEICHNUS TOZBIHTETPANBHON QYHKIMHM IOZ 3HaK muddeper-
nuaa.
4. MHTerpuposanye METOOM 3aMEHEI IIEPEMEHHOIA.
5. MerTon HHTErpHUpOBaHKS IO YaCTSM.
6. Hurerpupopanue TPUTOHOMETPHYECKHX ()YHKIIH.
7. HHTerpuposanue npo6HO PaliOHANIBHEIX (YHKIHI.
8.  Meron HeonpeneneHHBIX MEOKHITEIEH,
9. W arerpupoanue KBaJpaTHIHBIX BBIPAKECHMUI.
10. Omnpenenennpiit UHTErpai Pumana.
11. WaTerpansurie cymMmeL. ®opmyna Herorona-Jleit6uuma.
12. Bsramcnenne mromaneii ACKapTOBOH, IIOJIPHOM CHCTEME KOODHHAT.
13. Beramcnenue mnuas: KpHUBOH, 3a1aHHOH B IEKAPTOBOM CHCTEME KOOpIHUHAT
14.  ITsoitHoii mHTerpan B IIPAMOYTOJIBHBIX KOOPAHHATAX.
15. 3amena nepemerHBIX B MBOHHOM HHTETpae.
16. Brramcimenue IJIOIIaAEH IIOCKUX duryp.
17. Brraucnenne o6sema Tea.
18. Brmumcnenume IUTOINAIH IIOBEPXHOCTH
19. Ilpunoxernns neoitoro HHTErpajia K MEXaHukKe,
20. Tpoiiaoii urrerpan IPSMOYTONBHEIX KOOPAMHATAX.
21. Ilepexon B TpoiiHoM HHTETpalIe K MUITHHIPUIECKAM U ChepHIecKAM KOOpIMHATaM.
22. Beramcienne 065eMOB ¢ IIOMOIIBIO TPOUHBIX HHTETPAJIOB.
23. Ipunoxenus Tpoitsoro HHTErpajla K MEXaHUKeE.
24. Kpusonureiinse HHTETPAIIBI T10 [UIHHE yTH.
25. KpusomuHeiinsie HHTETPAIEI 10 KOOPIAMHATAM.
26. Dopmyna I'puma.
26. TIpunoxeHus TPOHHOrO HHTErpajla K MEXaHUKE.
27. TloBepxXHOCTHEIE HHTETPAJIEL.
28. ®opmyna Ctokca Octporpanckoro-T'aycca.
29.  DneMmeHTHI Teopuu mos.

3 cemecmp
(5K3amen — ounaa u 3aounas popma o6yuenus)
YK-1.1 (3nams), OITK-1.1 (3nams)

Huddepennnansusie ypasuenus IIEPBOIO MOPSIKA.

VHTerpupoBanye HEKOTOPEIX THIIOB Iu(bepeRIHaNEHEIX ypaBHerwiT IIEPBOTO MOPSIKA.
Huddepernuansusie ypasrenus Beicurmx IIOPSITKOB.

JIunettnsie muddepernuamuase YPaBHCHHSI BTOPOI'O HOPSIAKA C MOCTOSHHEIMHU K03Qdu-
IIAEHTaMH.

5. Jlumeitnsie mudbdepennmaTpHbE YPaBHEHHUS 71 — IO NOPAIKA C HOCTOSHHBIMY K03(hduIH-
€HTaMH.

Mertopn Jlarpamsxa (Meton BapHalluy IPOU3BOJIBHEIX TOCTOSHHEIX).

CucreMs! nMHEHHEBIX nuddepeHnnanEHEX ypasHeHmit ¢ IOCTOSIHHBIME K03dduIHeHTa-
MH.

RSN

N o
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10.
11.
12,

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
23,
26.
27,

28.
29.
30.
31.
32.

33.

34.

35.

36.

37.

38.

39

41.

42.

BeckoreuHsbI psiz, €ro cXomIMocTb.
Hccrnenosanue Ha CXOMUMOCTH PSJIOB C HOJNOKATETBHBIMA WICHAMI. [Tpu3naku cpaeHe-
HUSL.

pusnaxu cxomumoctu Nanambepa u Komm.

WurerpanbHeLi mpu3HaK CXOXHMOCTH.

AbcomoTras cxomumocts. Teopema JIeH6HIA 0 CXOTIMOCTH 3HAKOYEPEMYIOIMUXCS Ps-
JIOB.

QyHKIHOHATBHEIE paAbl. O6IacTh CXOUMOCTH.

IIpaBuabHAS CXOMUMOCTS (BYHKITHOHATBHEIX pPAIOB.

Crenennbie psanst. IHTEpBAT H paiyc cXOXAMOCTH.

Psp Teiinopa.

WUurerpupoanne nuddepeHnpansapx YPaBHEHHMH C TOMOINBIO CTEIIEHHBIX PSIOB.
IIpuoxeHns CTeNeHHEBIX PSIOB K OPHUOJIEKEHHBIM BEIYHCIICHHSIM.

Psne1 ¢ koMIUTEKCHBIME YeHaMY.

Psane1 @ypee.

HWurerpan @ypse.

Cxassproe none. ITpon3poanas mo HaIIPaBJICHHUIO.

I'panmeHT cramsapHOro MmO,

Bekroproe mose. ITotox BCKTOPHOTI'O IOJIA Y€PE3 MOBEPXHOCTS.

IMommpocrpancrra.

OJIEMEHTEI KOMOHHATOPHKH: [IePECTAHOBKH, Pa3MEIICHH, COUSTAHMS.

Kiaccuueckoe onpenenenue BEPOATHOCTH, CIyqalHBIC COOBITHS, SIEMEHTAPHEIE HCXO-
ABI, CBOMCTBA KIIACCHYECKOI BEPOSITHOCTH.

CoBMeCTHEIC U HECOBMECTHEIE COOBITHS. Teopema croxenns BeposTHOCTE:.

3aBUCHMBIE B HE3aBHCHMEIE COOBITHS. Teopema ymHOXeruS BeposTHOCTEI,

YcnoBHas BEpOSTHOCTE. Teopema o popmyie moHoi BEPOSITHOCTH, hopmyns! Baiteca.
ITonsrwe pacnpenenenus BEPOATHOCTEH CIIy4aiiHEIX COObITHI. CXeMa HEe3aBHCHMBIX He-
nbITanui. @opmyna Beprymmm.

Cryygaiinsie Bemauns:: OmpenencHne, GyHKIMS paclpeaeneHus CIIyYaiiHOH BEIMYUHEI U
€€ CBOMCTBA, HE3ABUCUMEIE CITyJailHble BETHIHHEL

Omnpenenenus IucnoBbIx X@PaKTCPUCTHK UCKPETHBIX U HENPEPHIBHBIX CIyYaiHEIX Be-
JHTIHH: MaTeMAaTHIeCKOe OXHNAHWE, NUCTIEPCHS, MOJA, MeJluaHa, LEHTPaIbHBIE M
HaYallbHbIE MOMEHTEL

CBolicTBa MaTeMaTHYeCKOro OXHIAHAS 1 AUCTICPCHH TUCKPETHOM CITy4yaifHOM Benwyu-
HBL

BunommaneHoe pacnipenenenwe, Brrucienme MaTeMaTHIECKOTO OXKHIAHHUS U IUCIEPCHH
OHHOMHHAIIBHOIO PacIpeneneHHOH CllyyaliHOM BETMIMHEL

I'eometpuaeckoe pacmpenenenwe. Pacipenenenve ITyaccona. Brrmcienne OCHOBHBIX
HCJIOBBIX XapaKTEPUCTHK 3THUX PACIIpe/IeICHUIL.

HenpeprmBusie cryvaifusie Bemmumss.. Beraucienne maremarmueckoro OXHUIAHUSA H
AHUCTIEPCUM UL PABHOMEPHO ¥ HOPMAJIBHO PACTIPEIETCHHBIX CIIy4afiHBIX BEJIMYHH.
OyHKIHS paclpeneeHus HEIPEPEIBHOM CITy9aifHON BEMYMHEL U €€ CBOMCTRA. Qynxuus
IUIOTHOCTH pacnpenenenus. Mona, menuana. Haganersie n LEHTpaJIbHbIE MOMEHTEL

. IlorsTHE 0 3aKOHE GONBIMHIX UHCeL.
40.

OCHOBHEIE MOHSTHS MaTeMATHYIECKOM CTATHCTHKL: TeHEpabHas COBOKYIIHOCTb, BEIGOD-
Ka, BEIOOPOYHBIE XapaKTEPHCTHKH. MeTomb orbopa.

CratucTHyecKne ONEHKH W WX CBOMCTBA: HECMEINEHHOCTD, 30 (EKTUBHOCT: U COCTOS-
TENBHOCTE.

Ipencrasnenue cratucTmaecknx nanasx. [T0IHIOH 9acToT. ['mcrorpamma.
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Ipunooscenue 2
Tunosrrie 3anaBns 1151 KOHTPOILHOMH paboTer Nel

YK-1.2 (ymems), OIIK-1.3 (6nadems nasvikamu)

3ananwue 1.
JaHa cucTeMa THHEHHEBIX ypaBHEHHI
2x+y=5
X4+3z=16
3y=g=10

Jloxazate €€ COBMECTHOCTB M pemuTE AByms cocobamu: 1) Metomom Iaycca; 2) CpeacTBaMHu
MaTPUYHOTO UCUHCIICHHSL.

3amanue 2.
JlaHBI BEKTOPEI a(16,4,6), b(8,12,20), c(6,-4,2), m d(14,8,22).5 HeKoTopoMm bOazuce. [loka-

3aTb, 9TO BEKTOPEI 2, B, ¢ 00pa3yroT 6asuc, U HAHTH KOOPIUHATEI BeKkTOpa d B 3TOM Gazuce.
3ananue 3.

JlaHB! KOOpAMHATEI BepIIHUHEL ipaMunel A1d2A43A44 : A, (2,2,2), 4, (4,3,3), 4, (4,5,4), 4, (5,5,6).
Hatita: 1)nmuny pe6pa A142; 2)yron Mexny pebpamu A4z g A 144; 3)yron Mexny pebpom AzA4
¥ Ipapio A1A4243; 4)nnomans rpann 414243, 5)obbeM mupamusr; 6)ypaBHeHHE npsaMou 4142
7)ypaBHeHue mnockocty AzA24 3; 8)ypaBHeHHE BBICOTEL OIlYINEHHOH U3 BEPIIMHHI A+ Ha IPaHb
A1A42A4;3. Cnenats geprex.
3ananue 4.

JlaHe! ypaBHeHus IBYX Memuan TpeyrompHuka X —2y + 1 =0uy — 1 = 0 u omHa u3 ero
BepmuH A (1; 3). CocTaBuTE ypaBHEeHUS ero cropon. Crenats ueprex.
3ananue 5.

Harucare ypaBHenne reomerpraeckoro mecra TOCK, PABHOYNATCHHBIX OT To4kH F(2;2)
u ot ocu Ox. IToctpouts nurmIO.

3amanue 6.

. 10
Jlueys 3a5aHa ypaBHEHHEM B HOISPHOH CHCTEME KOOpIWHAT 7 =

1-1L5cosg

Tpebyercs:1)mocTponTs MuHEMIO MO TouKaM, HaunHas ot ¥ =0 mo 9 =27y npunasas ¥ 3nage-
V4

HHSL 9€pe3 IPOMEXYTOK 8 ; 2)HalTH ypaBHEHHE NAaHHOHN IMHHH B JAEKApTOBOM IPSIMOYTOJILHOH
CHCTE€ME KOODAMHAT, Y KOTOPOM HAYalo COBIAmaeT C IIOJIFOCOM, & ITOJIOXKUTENBHASI II0IYOCh
abemuce — ¢ monmapHoi OCBIO; 3)II0 YpaBHEHHIO B JEKapTOBOM IIPSIMOYTOIBHOH CHCTEME Koopau-
HaT ONPENCIINTh, KaKas 5TO JIMHHS.

3aganue 7.

Haiiti coGcTBenHbIE 3HAYCHNS U COOCTREHHELE BEKTOPEI JINTHEHHOr0 IpeobGpa3oBaHus, 3a-
AaHHOT'O B HEKOTOPOM 0asmce Marpumeif A.

4 -5 7
A=|1 -4 9

-4 0 5
3ananue 8. 4

Haiiy nipenener ynxumu, He moms3ysics npasuinoM Jlomwras.
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C 41X +5 . 1g°5x
a)_lim = +2x —} B)_hmg2 ;
x40 (3 —3) (x +2) =0 x
. x_4 x+1 x+1
6) Iim————; : .
=y r) llfi(x_zj ’
3amanue 9.

JlaHo KoMIUTeKCHOE Trcio z = -10+/2 / (5+i5). z. Tpebyertcs 1) 3anmcaTs uncio z B aj-
rebpanvecKol u TPHrOHOMETpIIecKol hopMmax; 2) HaliTH Bee KODHH ypaBHeHMs W-+z =0.

3amanue 10.

. dy .
Haiitu npoussonasie - JaHHBIX (QYHKITHIA.

a) y=x/(l +x i/(l—x);

1
6) y= ;

tg?2x’
B) y = arcsin+/1 —3x;
r) y=x"*;
n) ysinx = cos(x — y)
3ananwe 11.

. dy d’y §

Haiiti o u e JULA 33]IaHHEX QyHKIMI: a) y = { (x); 6) X = ¢ ®,y= o).
2)y=x’Inx; 6)x=t-sint; y=1—cost.
3ananue 12.

Haiita HauGosimee u HanMeHbIee 3HAUCHMS dynxmmy y = f (x) Ha oTpeske [a; B].
3

fx)= £x +cosx O;E .

2 2

3amanue 13.

[IpAMOYTONBEHEK BIHCAH B 3JLTHIC ¢ OCSME 2a U 2B, KakoBEI 10JKHEI OBITE CTOPOHBI IpsI-
MOYTOJIbHHKA, YTOOBI €0 IIOMAAb OBUIa HAaHOOITbIIeH?

3ajganve 14.
HccnenoBares Metomamu nuddepeHnHatEHOr0 HeUnCIeHns GbyHKIHIO y=fx)u
HCTIONIB3Ys pe3yIbTaThl HCCICAOBAHHS, IOCTPOUTE TPadHK.
2
2) y=" +l 6) y=e™.
x° -1
3ananue 15.

Hana pysxuus z = f (x; y), Touxa A (Xo; ¥0) H BEKTOD a (a1; a2). Haifru: 1) grad z B Touxe

A; 2) IpOoU3BOHYIO B TOUKE A IO HaIlpaBJICHUIO BEKTOpA 4 .
z=In(5x*+3y?); A(1;1); a(3;2).
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TunoBsie 3aganus 11 KOHTPOILHOM paboThl Ne2
YK-1.2(ymems), OIIK-1.3 (énadems nasvikamu)

3amanue 1.
Haiitn Heompenenennble HHTErpaisl. B myHKkTe a) U 6) pesyIsTaTsl IIPOBEPUTH TudhepeH-

IPOBaHUEM.

dx xarcsinx dx x> ++l+x
: — X ; :
) Icoszx(3’8x+1)’ ® ‘[ V1-x? i J‘x3 +x% +2x+2 2 '[ V1+x

3amanue 2.

b
BeraucnuTs npuOMIKEHHOE 3HAYEHHE OIPENEIeHHOTO HHTErpaja j f(x)dx ¢ momompro

a
(opmyer CuMIICOHa, pa3buB OTPe3oK HHTErpupoBaHus Ha 10 yactelt. Bee Braucienus mpoms-
BOIIUTB C OKPYTIIEHHUEM 0 TPETHErO AECITUIHOTO 3HaAKA.

10
I\/x3 + 5dx.
0

3amanue 3.
BrrauciuTes Heco6CTBEHHBIH HHTErpall Wk JOKAa3aTh €r0 pacXoqUMOCTb.
-1
J- xzdx
0oV 1 =X 2
3amanue 4.

Beraucmuts mwromans GuTypEL, OrpaHKYeHHOMN YETHIPEXJICIIECTKOBOM po30ir =4 sin2 ¢ .
3aganue 5.

BEriucimTs ¢ momMompio ABoHHOTO HHTErpana B IOJIAPHBIX KOOPAMHAT IIOmMAns GUTYpEL
OTpaHMYCHHON KPHUBOH, 3aJaHHON ypaBHEHHEM B AEKapTOBBIX KOOpAUHATAX (a > 0).

. (2 + P = (35 ),
aJaHue o.

Breramcnuts ¢ IIOMOIOBIO TpOﬁHOl" O HHTETrpana 00BeM TCJia, OTPaHUYCHHOI'0 YKa3aHHBIMU
IIOBEPXHOCTSIMU. Cnenars YEPTEXK JAaHHOI'O TEJIa U €I0 IIPOCKIHHA Ha IINIOCKOCTH X O y.

z=0, z=)°, X’ +)°=9,
3aganme 7.

Brraucuts xpuBoIMHEHHELH HMHTETpai
I(xz = 2xy)dx + (y* —2xy)dy

BIOJIb XyTH 1 mapaboitsl y = x? 0T Touky A (-1; 1) mo Touxu B (1; 1). Crenats YEPTEK.
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Tumnoskie 3a7aHus 118 KOHTPOJILHOMA pa6oTnl Ne3

OIIK-1.2 (ymems), OIIK-1.3 (6nadems)
3ananue 1

Haiitu o6mee pemenue i depeHnraibEOro ypaBHEHIS:

xy' = yln(ij.

3ananue 2
Hatitu o6mee pemenne nuddepeHnuatsHoro ypaBHEHHS:
y'+y'tgx =sin2x.
3anmanve 3
Haiiti 9acTHOE pemenne nuddepeRImaTsHOro ypapHeHuS y"'+4y =e™ ynoenerso-

psormee HasamereM yenomwam: ¥(0) =0, y'(0)=0.

3aganue 4
Pemute muddepenmmansroe YPaBHEHHE METOJOM BapHalliy IPOU3BOIHLHOM TOCTOSHEON

Y'+4y' =8ctg2x

3anague 5
HccenenoBaTs cXoauMoOCTE 9HUCIIOBOrO psina:
i 1
n=l1 (272 + 1)2 — 1
3amanue 6

Hccnenosars cXoquMOCTE 3HAKOIIEPEMEHHOTO psna:
n-1
> (=D""-nl

)

3aganue 7
HaliTu mHTEepBAI CXOOMMOCTH CTEEHHOrO psaia U UCCIEN0BaTh CXOAMMOCTEh Ha KOHIIAX

HHTEpBaIa CXOOUMOCTH:

3amanue §
Haiiti Tpu mepBBIX, OTIIMYHEIX OT HyJIL 9JI€Ha Pa3JIOKEHUs B CTEIEHHOU psJ| pelIeHus

y = y(x) maddepenmmansroro ypaswemus ' =y + y?, YIOBJIETBOPSIOIIETO HAYATHHOMY
yemoeuo y(0)=3.

3aganue 9
T—X

Paznoxwuts dyrxmmo f(x) = B psin Pypbe Ha mHTEpBANE (—7T; 7).

YK-1.2 (ymems), YK-1.3 (enadems)

3aganupe 10

B naptum u3 10 usnemmit 2 6pakoBaHHBIX. Hayran seibuparor 3 mspenus. Ompenenuts
BEPOATHOCTE TOTO, TO CPEAH STHX U3JeNnuit 6yeT X0Ts 651 0HO 6paKOBaHHOE.
3anmanwe 11

Jis curHAMI3aNMK 06 aBapUH YCTAHOBIIEHEI TPH HE3aBUCHMO pabOTaIOIKX YCTPOHCTRA.
BeposrtHOCTS TOTO, 4TO TIpH aBapuu cpaboTaeT mepBoe yCTpoicTBO paBHa 0,9, BTOpoe — 0,95,
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TpeThe — 0,85. Halit BeposTHOCTE TOro, YTO TIpH aBapuy CPaGOTAET: a) TOJBKO OIHO YCTpPOH-
CTBO; 0) TOJBKO JIBa YCTPOICTBA; B) BCE TPH YCTPOHCTEA.
3ananue 12

JuckperHas crydaitnas Benmuuuaa X MOXKET NPUHAMATD TONBKO [BA 3HAYCHUS: X, "
X,, IpHYeM X, < X,. M3BecTHbI BeposTHOCTS p, = 0,9 BO3MOXKHOr0 3HAYEHHS X, , MaTeMartu-
geckoe oxupnanne M (x)=3,1 u mucnepcus D(x) = 0,09 . Haiire 3axon pacIpenenenus 3Toit

CIIyYaliHOH BEJIMYMHEL.

3amanue 13
0,x<2

X
Cry4alinas Bemmauna x 3ajasa GyHKumeit pacpenenenus F (x)= 5 I, 2<x<4.

Lx>4

Halite mmoTHOCTS pacnpenenenus BEPOATHOCTEM, MaTEeMaTHYECKOE OXKHIAHHUE M JHCIIEPCHIO
CITy4aiHO! BEIIMYKMHEI.

3amangue 14

W3BecTHBI MaTeMaTH9ecKOe OXKUMaEme d = 6 u CpenHee KBaApaTHYECKOE OTKIIOHEHHE
O =3 HOpMaIbHO PaclpeneneHHon ciayyaHoW Bemuumuel x. Haiitu BEPOSATHOCTH ITOMANaHUs
3ToH BenMuMHEL B mHTepBan (2;11).

3aganue 15

Haiit AOBCPUTEIbHBIN HHTCPBAI T OLIEHKHA MaTEMATHYSCKOrO OXHIaHUsI HOPMAaJILHO-

T'0 pacpeneNieHus ¢ HaaexHoCThIo 0,95, 3Has BBIOOpOUHYIO cpenuior X = 75,13, o6mem ByI-
6opxu 72 =100 u cpennee xBamparrueckoe otkIOHERTE O = 10) .
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Tumnopoii kommaexT 3aganmii A BXOTHOTO TECTHPOBAH

IIpunoscenue 3
usi

1. O6nacts onpenenenns hyrximay 510 Bee MHOXECTBO TaKHX X, B KOTOPBIX (hYHKITHS:

1) foctHuraer MaKCHMyMa
2) AOCTHraeT MHHHMyMA
3) He onpefesiena
4) oTpuLaTeNbHA
2. Ksanpar cymmer JABYX YHCEN paBeH:
D (a+b)? =q2+p2
2)(a+b)? =a% —p2
3)(a+5)? =a%—2ab + b2
4 (a+b)2=a2+2ah+ b2

3. Ky6 cymmer aByx wmcen paBeH:

{1) (a+ b)) =qa% + b3

2)(a+ b =g —p3

3)(a+b) =a3+3a2bh +3ab? + b2
L4) (a+ D)% =ad —2ab + 13

4. Ky6 pazHocTH ABYX YHCEII paBEH:

[1) (@ — b)® = a3 — 3a%h + 3ab? — j2
2)(a—b)} =¢q3 —p3

3) (a—5)® =a® + 3a2h — 302 _ 2
[4) (@ —b)3 =a® —2ah —p3

fl) BBIYHTAIOTCH

2) CKJIaABIBAIOTCS

3) nepeMHoOxal0TCH

|4) pensTca Apyr Ha JApyra

zlo 23
6. Beruucnuts: \/; ® VE'
1)6

2)3
315
4)2
N g
7. Berucauts sin (E):

1) 2

2} —0.5

3)1.5

(4)0.5

8. Beraucnuts tg G)

[1)— 2

2) 1

3)—-1

4) 2

9. Ilnomans [apajieiorpaMma paBHa;

5. Ilpu ymHONeHHY cTemenei [IOKa3aTeln:
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[ 1) IpOH3BeeHHIO CTOPOH

2) NpoH3BeJEeHHIO CyMMEI CTOPOH Ha BEICOTY

3) IpOH3BeJeHHIO BLICOTHI HAa OCHOBAHHE

| 4) NPOH3BeEHHIO [OIYCYMMEI CTOPOH HA BHICOTY

10. IImomans Tpamenuu pasHa:

1) IpoH3BeAeHHIO OJTYCYMMEI BOKOBEIX CTOPOH HA BBICOTY
2) TMpOH3BeZEeHMIO MOJYCYMMBI ATHH OCHOBAHHH HA BHICOTY
3) IpOH3BeIeHHIO BLICOTEI HA GOJIbIIee OCHOBAHHE

| 4) IPOH3Be/IeHHIO CYMMBI BOKOBBIX CTOPOH Ha BBICOTY

11. O6®em nupamugsl paBeH:
1) npousBeneHHIO 0HOM TPeTH IWICmMAAH GOKOBOH [IOBEPXHOCTH HA BEICOTY
2) nmpoH3BeleHHIO IIOMALH OCHOBAHHSA HA BEICOTY
3) NpoH3BeEHHIO OZHOM TPETH IICMAIH OCHOBAHHS HA BBICOTY
4) IpOH3Be JeHHIO IICINALH BOKORBOH INOBEPXHOCTH Ha BBICOTY

12. Vxaxwure Teopemy Buera mis KOpHEH KBaJPaTHOTO ypaBHEHHUs:x2 + px + g = O:
1) x15=p; X1 +x,=¢q

2) X1 =¢; X1+ x, =p

Dx1=-p;ix;+x,=gq

[4) X1% = q; X1+ X3 = —p

13. Pemmte HepaBeHcTBO X2 — 6% + 8 < 0:

(1) x € (—2;3)

2)x €(-1;8)

3) x €(2;3)

L 4) x € (1;8)

x—3
14. Pemmure HepaBeHCTBO iTl —2>0:

Dx€e(-2;2)
2)xe(-1;1)
3 xe(—41
4)x€(2;1)
15. Pemmte cucremy: {2)‘ +t3y=5
x+2y=4
x=-2y=
2y x=4y=2
Dx=Ly=—4
4) x=2;y=4
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IIpunoorcernue 4

Tunopoii KoMIIEKT 3aKaHMI 11T HTOTOBOT0O TecTHpoBaHus Nel

YK-1.1 (3nams), YK-1.2 (ymems), YK-1.3 (enadems HagsviKamu)

1. Marpwuna — 310
OtBeTHI:
l.npsMoyTonBHAs TabnuNa YHCel, 3aKTOYeHHAS B BEPTHKATBHBIE CKOOKH — |a;|, comepxa-

as m CTPOK U N CTOJIOIOB;

2. IPSIMOYTONBHAS TabMHMIA JHCeI, 3aKTIOYeHHAS B CKOOKH BUza || ay ||,mmb0 [ay], conepxa-
Mas HEKOTOPOE YHCIIO M CTPOKH U N CTONOIOB;

3. mpsMoyroBHas Tabmuua uncen, CollepXkamas n CTPOK M N CTOJOIOB, 3aKTIOYEHHEIX B
BEPTUKANbHEIE CKOOKH |a;| B paBHAsS. HEKOTOPOMY 9HCITY IIOCJIE BEIYHMCIICHU.
2. Martpuua A umeer pasmep 5x3, matpuna B nmeer pasmep 2x5. Kakoit pa3Mep UMEeT Mart-

puna C = BxA?
Ortser: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.
0 1
1 0
3. IlepeMHOXWTE MaTpHIEL 1
01 2
0 0 2 7 1 20
Oteetsr: 1) |1 3{,2)(0 1 2,3 4
59 01 2
2 3 3 02

4. Haiitw E” , The F — equHmInas MaTpuna Jo60ro mopsxa.
Otser: ) E; 2) 1; 3)n-1; 4)0; 5)n- E.
9, 9

7. Omnpenenurens L 2 J BBIUHCIIIETCS:
4 Ay

1. ania12— aziaz;

2. anaz2— apzaz;

3. a11a22 + azay;

4. ajjazn— azajz.

8. Berumcints onpenenurens BTOPOI'O IOPSIKA

a+b b
c+d d|
Otsetsr: 1)ac-db, 2) ab-cd, 3) ad-bc, 4) ac+db.

9. Onpenenutens MaTprs: A pasen 7. Kakomy 3Hauenuro paBen ONPENCTIUTEND TPAHCIOHUPO-
BaHHOM MaTpuIsl A™?
Otser: 1) 75 2) 1/7; 3) 7%, 4) 72 5) 1.

10. Onpenennrens o6parHoit Matpunsl Al pasen 3. Kaxomy 3nagenuro papen ONIPENETUTEND
MaTpunsr A?
Ortser: 1) 9; 2) 1/9; 3) 3; 4) 1/3; 5) 1.

11. Munopom M mo6Goro snemenTa Gji MATPULIBI N-T'O MOPSIKA HA3BIBACTCS:
OtBeTEI:

1. Matpuna (n-1)-ro mopsixa, TIONy9aeMas U3 SJIEMEHTOB MCXONHOM MATPHIIBI IyTEM BbI-
YICPKUBaHUs CTPOKH U CTONONA, Ha IIEPECCICHHUH KOTOPBIX HAXOJUTCS 3TEMEHT aj;;
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2. onpezenuTens (n-1)-ro HOPAAKA MONYIaEMEIH U3 SIEMEHTOB HCXOJTHOM MaTPHUIIBI IIyTEM
BBIMCPKUBAHUS CTPOKH H CTOJIONA Ha IIEPECEICHAN KOTOPBIX HAXOMUTCS SIEMEHT ajiy
3. ompenenuTeNs HCXOHOM MATPHITEL, YMHOKEHHDIA Ha 3JIEMEHT qji.

2 3 4
12. B onpenemurene |[Al=1{5 —2 1 HaliiuTe 3HaUeHre MuHOpa My 1.
1 2 3

Otset: 1) 2; 2) 3; 3)1; 4)-1; 5)S.

14. Matprua HasbBaeTcs KBaJIpaTHOM, eciin
OtBetsr:
1. Bce smeMenTE CTPOK (CTONIOIOB) He PaBHBI HYJIIO;
2. YHCIIO CTPOK HE PaBHO 9HCIIY CTOJIOIIOB;
3. 9HCIIO CTPOK paBHO YHCITy CTOJIOIOB.
15. TIpu ymHEOXEHUM ABYX MaTpHI JOJDKHO COOONATECS YCIOBHE:
OtBertsr:
1. gmcmo crpok meproi MATPHIIBI paBHO YHCITY CTONOIOB BTOPO MATPHIIEE,
2. 9meno cTonbuos mepgoit MATPHIE! PABHO YHCITY CTONOIOB BTOPOH MaTPHITEL;
- HCJIO CTONOLOB EPBOH MATPHLEI PaBHO IHCITy CTPOK BTOPOM MATPHIEL.

16. Martpuna 4! uassmaercy 00paTHOIA 110 OTHOLIEHHIO K KBaIpaTHOM MaTpuIle A, eciid oHa
YAOBIIETBOPSIET YCIOBHIO
OtBetsI:

1. A47=],

2. AA’=E, tne E— CIMHUYHAS MaTpHULIa;

3. A14=4;

17. Breraucnuts 00paTHyIo MaTpHIy X MaTpulE€ A H yKa3aTh CyMMY BCEX 3J€MEHTOR obpat-
1 2
HOU MaTpHIEL, rie A = ( J

4 9
Ortsetsr: 1) 2, 2) 4, 3) 6, 4) 1.

18. Pemenune marpranoro YpaBHEHUSA AX=B umeeT Bu:
OteTrI:
1. X=47 B;
2. X=BA47';
3. X=47 B!
19. Panrom MAaTPHUIEI HA3HIBAETCS
OtBertsr:
1. mpowussenenwme uncia CTPOK m Ha YKCIIO CTONOIOB n;
2. dHCo, paBHOE HaubOIbIIeMy U3 OPSIKOB MHHOPOB IaHHOH MaTpHIIEL

1 11
20. Hatite panr Matpumer [0 1 2 |

1 11
Otseter: 1) 2, 2) 4, 3) 3, 4) 6.

2x+3y =15

2]. Pemmts cucremy meToznoM Kpamepa, i B oTBeTe yrazats CyMMy.
3x+5y =29
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Otsetsr: 1) 2,2) 4,3) 6,4) 1.

OIIK-1.1 (3nams), OITK-1.3 (enadems Haevlkamu)
22. BeKTOpHI Ha3BIBAIOTCS KOJUIMHEAPHBIMH, €CJIH OHHY JIEKAT
OtBertsr:

1. TompKO Ha OIHOM MpPsAMOiL;

2. TONBKO HA NAPALIENBHBIX TPIMBIX;

3. 1mu6o Ha ONHOM HPSMOA, TM60 Ha MApaIIETEHEX IIPSIMBIX.
23. BeKTOpHI Ha3EIBAIOTCS KOMILTAHAPHEIMH, €CJIH OHH JIEXAT
OtBertsr:

l. TonBKO B 0ZHOM IITOCKOCTH,

2. TOJNBKO B IAPAILIENBHEIX IIIOCKOCTSIX,

3. 6o B OXHOM IIIOCKOCTH, TGO B NapajuIeNbHbIX ITOCKOCTSIX.

3 2
24. BrrMHCITATE COGCTBEHHBIE HCIIA MaTpUIEI (2 3] U B OTBETE YKa3aTh X CYMMY.

Otsersr: 1) 2,2) 6, 3) 4, 4)1.
4 3
25. Haiitu co6cTBeHHBIE BEKTOpPA MaTPHUIIEI (3 4J H CKQLIPHO UX INEPEMHOXHUTS.

Oreetsr: 1) 6, 2) 4, 3) 6, 4) 0.

26. CxanspHeM IIPOHU3BENCHUEM BEKTOPOB a U b HazmIBaeTCS
OTBETEHL:

1. uwmcro, 0603HaqaeMoe(a_,Z) 60 ab , paBHOE %sin(a_g);
2. BEKTOp OPTOTOHABHEIH K BEKTOpaM amu 5, JUTAHOMR ﬂa%kos(%);

3. uwmcio W‘cos(ﬁ)), 00o03HagaeMoe_ (E)_m@o ab x

27. BBIMHCTHTS CKaNSpHOE IIPOH3BEICHIE BEKTODPOB: 4 =(2 2 1), b= 2 3 1).
Otsetsr: 1) 11, 2) 4, 3) 6, 4)6.
28. BEMMHCIHTE KOCHHYC yTIIa MEXIY BekTOpamu 4 =(2 2 1), 6 = (0 2 1).

3 V5 3 3
OrBersi: 1) —,2) X, 3) ——  4) 2.
MR RN V26
29. Ecmut a = ax§+ay}+azl;, b= bx§+by}+bf, T0 ab pPaBHO
Otsersr:
D) abi+ab j+abk,
2) ab +ab, +ab,.

30. Paccrosuue Mexmy Toukamu M) (x1.Yy1,21) ¥ Ma(x2y225) ompenensercs mo bopmye

OtBeTEI:
1) “M1M2”=‘x2 -x1'+[y2 —y1]+]22 —Zl',
2) (MM = (e, =50 + (3, )7 + (2, - 2,)?

- 2

3) M1Mz‘ =XX, + V¥, + 2,2,
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31. BeKTOpHOE HpOH3BEICHUE IBYX BEKTOPOB d U b eCTh
OtBertsr:

1) Bextop, 0603HaYaEMBIiH [Zzb J, KOMIUIaHApHBIH C BEKTOpaMK a ¥ b U IvHa ero pasHa

|d| - b|sinab ;
2) BEKTOp, 0003HAYAEMBIi [Zzb J, OPTOTOHATIBHEIA K BEKTOpaM ¢ ¥ b , IIMHA €T0 paBHA
,Ezl- blcosy;

3) BeKTOp, 0603HAYAEMEIi [Zib J, OPTOTOHANBHBIHM K BEKTOpaM d W b , 1yiuHa ero paBHA

d|-|b|sinab ;
4) ckaydp, JIMHA KOTOPOTO PaBHA [5] ‘5 . cosdb u 0603HaTAEMBIH b 11160 (Zz,l; )

32. JIns BEKTOPHOTO IPOH3BEACHHS [55 J CIIpaBeINBEI CBOMCTBA:
OTtBeTsI:

1 la5]= [pal. [aa]= o

2) a5 |= -|pa|, [aa]= 0

3) [ab |- -[pal. [aa] -|a

33. Bektop N (p,S) NICPUCHIUKYIAPEH NpsaMoi 2x — y—1=0. Torna 3HadeHe P PaBHO ...

OTtBeTsI:
1).2,5
2). 10
3).-10
4).-2,5

34. Bextop N (p,l 0) HICPICHANKYIIAPEH NpsMol 2x -5y —3=0 . Torna 3HadeHme D PaBHO:

OtBertsr:

1.4

2).25

3).-4

4).2

x=5_ y+10

35. Bekrop §(p,—3) NapajiesieH IpsaMoi 2 =3 . Torna 3Havenue p pasHo ...

OtBertsr:

1) 2

2).-4,5

3).-2

36. Bekrop §(p,5) NapajieyieH IpsaMoi 2 ~1 . Torna sHauenwe p paBHO ...
OtBertsr:
1).-10
2).-2

37. MunMas HoMyocs rUIEp6OTEL, 3aIaHHoi ypapHeHnem 255 ~167% = 400 , PaBHa...
OtBertsr:
1).5
2).10
3).8
4).6
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38. B mpoctpaHCTBe mMeeTcs OTPE30K, COCNUHAIOMMUMA JBE TOYKH C OPAMHATAMH OJUHAKOBBIX
3HaKkoB. Torzma 3ToT 0Tpe3oK He MOXKET Iepecekars ...

OTBeTHI:

1). ocb opnuHar

2). mnockocts Oyz
3). wiockocTs Oxz
4). maockocts Oxy
39. B mpoctpancTse umeercs OTPE30K, COEAUHSIOIMM IBE TOUKHY C AlTIMKATAMIE OJIMHAKOBEIX
3HaKoB. Torma 3ToT 0Tpe3ok He MoxeT IIepeceKars ...
OtBertsr:
1). mrockocts Oxy
2). mockocTs Oxz
3). mrockocts Oyz
4). ocb opauHAT
40. Eciu O(— 5,3,4) — LEHTP COEPEL, TO €€ ypaBHEHHE MOXKET UMETH BUT ...
Bapuanter oteToB:
1)_ x? +10x+y2 -6y +z% -8z 434 =0
2). 2 —53:+y2 +3y +z2+4z-25 =0
3)' 3 +10x+y2 —6y +z2 + 82 +34 =0

4). x? +10x+y2—6y +z%_3§z +46 =0

l.Rez =y; 2.Rez=iy; 3.Rez=x; 4. Imz=x; S.Imz=iy; 6.Imz=y,
T =257 8 ld=p+ E 9. o= JxZ + 32

OtBer:

1) 1; 4;9;
2)3;5; 8;
3)2; 4;9;
4)3;6;9

b

42. VMHOXeHHe KOMITEKCHEX THCCIT £ HZ, OCYIMIECTBISETCS IO dopmyrre:
OrtBersr:

D |z3]lz,] (cos( @, + ®2) T isin(g, + A

2) [Z4llz2[(cos 0, @, + isin g, ,);

3) |z4l|z4| (sin( @, T@a) Ticos( P17 @2 )).

43. JleneHye KOMIOIEKCHELX IHCENl Z; HZ, OCYIIECTBISIETCS IO dopmyre :
OtBeTHI:

1)

ax’;—l (€08 (g1 — @] +i sin(o, — p,));

=
Ze

i T
r COS——1 sin —')
l\ q:l_! f;;“? 2

5 |2 (sin(p, — g2) + 1 cos (g, - @2));

44. BosBexenwe B cremens n KOMIIEKCHOTO yrcna z = |z|(cos ¢ + i sin @ JOCyImeCTRIAETCS 0
Dopmyire:

G

(sing;—" +ircosg
i %

"
=

4) f—

B3]
(3]
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OTtBeTHI:

1) [z]*(cos™p + isin™ @);

2) |z[*(cos @™ + i sin @™);

3) " (cos p+2xk i Sinw—tz.v::c)

4) ‘Zlvz (COS('R ‘qu =1 Sln(ﬂf d @j):

>

r

45. V3Brnevennus KOPHS N-0# CTEIEHH OCYINECTBISETCS 10 dopmyie:

OtBeTsr:
2T eink , , , e+ixk
<1z s - Lsin )
l) A ![CD ? n ;"'
ni T P imk , ErInky
2) Y= ( sinZ — +icos— ),
) @ ﬁ?)
‘lzl{cos= +isin—}:
3) ‘\'l (\C S‘E R/ !

46. HaiiTu npoussenenne KOMIUIEKCHBIX THCEN (2 +30)(5 + 2i).

Orsersr: 1)4+19i, 2) 14+19i, 3) 11+11i , 4) 12+5i.

OK-7 (3uats, ymeTs, BazeTs)

47. Yucnooii mMocIenoBaTebHOCTEIO Ha3bIBArOT MHOYKECTBO

OTtBeTHI:

1) 3aHyMepOBaHHBIX NeHCTBHTEIBHEX “HUCEII, PACTIONOXEHHBIX B IOPSANKE BO3DACTAHHS HX IO
abCOFOTHOM BeNUUMHE;

2) 3aHYMEPOBAHHBIX BEIECTBEHHBIX THCE]I, NOMIMHAOMUXCS 3a1aHHOM (DYHKIHMOHAIBHOM 3a-
BHUCHMOCTEIO x,, = f(x);

3) 3aHyMEPOBAHHBIX BElIECTBEHHBIX THCEI, [OTYYEHHBIX [0 HEKOTOPOMY 3aKOHY, 3aBHCSINEMY
oTn c N.

48. Yucio a HazpBaeTcs IIPENCIIOM ITOCIIENOBATEIBHOCTH {X,,}, €CIIM I BCIKOTO
OtBeTrI:

1) uncna ny maiinéres e < 0 Takoe, 9To BEMIONHSIETCS HEPaBEHCTBO [x, — al<¢ ;

2) uncna ng HaliAETCS & < () TAKOe, YTO BBIIONHSIETCS HEPaBEHCTBO |x, — al>¢ ;

3) & c 0 maiinéres wmcno n, = g (€) Takoe , 9T0 BRIONHSETCH HEPaBEHCTRBO |X, — al<¢;
4) & c 0 maiingres @ucno ny = g (£) Takoe , 9T0 BEIMONHSETCS HEPABEHCTBO |x,, — al>¢;

49. Ecnm lim, _, x, = a, lim, .,y =b,T0
OtBeTHI:

1) lim, .. (x,3,)= av, + bx,;

2) lim, . (x,v,)=a- b

3) Im, . (x,¥,)= alim,__ v, +b lim,, .. x_

ko

1

. 2 : 1 . sinx
50. Ilpenensr a) 111‘101(1 +x)* b) lim(1+—)* ¢) lim~—= HaswBaroTCs COOTBETCTBEHHO
X—> X—>00 X =0  x

OtBertsr:

1) a) BTOpOIt 3aMedaTeBHBLI npener; b) BTopoit 3ameuarensapr Ipene; ¢) mepBhIi
3aMeYaTebHbIN pee;

2) a) epBEIif 3aMeYaTeNbHbL npenen; b) nepBbli 3aMedaTeNbHbIH MIPEJIEN; C) BTOPOM
3aMeyaTeNbHBIN Ipeen;

3) a) BTOpOit 3aMedaTeNBHEL npenen; b) nepseiit 3amevaTensHbLH IPEJEN; C) MePBEIA
3aMevaTeNIbHEIA Ipeaen.
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S1. @yskuus y = f(X) HasbIBaeTCS HEMPEPHIBHOM B TOUKE X = 2, ECITH
OtBeTsr:

D lim f(x)=b, rme |f(x)-b|<e
2) lim f(x)=b,rne b= f(a)

3)lim f(x) = b, rae b onpenensercs u3 onpenenenus npenena f(x) B Touke x = a.
xX—a

52. ®ymxuus f(x) HazbBaeTcs HETIPEPBIBHON B TOYKE X = &, €CIIH I o60ro & > 0 Haiinercs
0(¢) > 0 Takoe, 9To IS

OtBeTrI:

1) [x - a' < & CIpaBeINBO HEPABEHCTBO ' fx)-f (a)] <o(e);

2) |x-a|<8(e)) cupaBemmBo HeparerncTRO [/ (x)= f(a)|>&;

3)_]x - a‘ < J(¢g) cupasenmuBo HepaBeHCTBO_l fx)-f (a)] <&

53. Ecmm npenen ¢yHKmmm y=f(x) B TOUKe X = a cymecTByer, HO B 3TOi TouKe f(x) mubo ne
ompenenena, mbo f(a) # lim f(x), To Touka X = a Ha3BIBaCTCS
xX—>a

OtBeTsI:

1) TouKo# paspriBa mepBoro posa;
2) TouKo#t paspbiBa BTOpOro poa;
3) ycTpanumoit Toukoit paspsiBa.

54. Ecmu B Touke x, K rpaduxy Gymxumn ¥ = f (x) IIPOBE/ICHA KacaTellbHas, TO IPOHU3BOIHAS
u quddepernuansaas hyHKIumn TFCOMETPHIECKH HCTOJIKOBBIBACTCS COOTBETCTBEHHO KAK
OtBeTsI:

1) mpupamenue opamHATE KacaTensHON Ha[x ;5 + Ax] u Tanrec yIJla HaKJIOHa KacaTellbHOM
K ocul, B TOUKe X4}

2) TaHTeHC yIia HAKJTOHA KacaTeTbHON K OCH O, 1 npuparmenue GyHKIMY Ha [%gi %y + &x]

3) TaHTeHC yrIila HAKIOHA KacaTeqbHON K OCH 0, B TOUKE X ¥ IPUpAIEHHe OPUHATEI KACATE b~
HOH’ Ha_[x4;x, + Ax]

55. JloCTaTOYHEIM yCIIOBHEM BO3pacTAHHS dynxrms v = f(x)mala; b) ssasercs

OtBersr:

1) f'(x) < 0B mo6oit Touxe x € (a b);

2) f*(x) > 0B mo6oit Touxex € (a; b);

56. Ecmm dymxmms v = f(x) onpenenena ma (a:5) m nns Beex x € (@ b)f" (€Y< 0,10
bynkmus ¥ = f(x)ma (a; b)

OteTsI:

1) yGriBaert;

2) BO3pacTaer;

3) BemyKIa;

4) Boruyra;

57. Tlpamasy = kx + bspisercs HAKIOHHON aCUMITOTOH /Uit QyHKIHY ¥ = F(x),ecim

Ddim, B8 = g g lim_ | (F0) — kx) = b

2) limx_m% =bulm,, (f(x)— kx) =k
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. 4x+2
58. Bsramemmts mpeen  |{m .
x—>4 3x - 3

Ortsersr: 1) 2, 2) 4, 3) 3, 4) 4/3.

sin(5x)

59. Bermemuts mpenen |im

x—0

Oteetr 1) §,2) 1/5, 3)1/2,4) 1.

2

3

. 3 +1 x“+1
60. Beraucmuts npegen hm(x ] .
x

X—>0

Otsertsr: 1) 2,2) 1, 3) 3, 4) .

61. Halitu mpou3BoaHyro 11 GyHKIMH e~ |

Otsetsr: 1) €7, 2) €*,3) —e ™, 4) -¢".

62. Hatitu mpousBopryto musg byrxmmu 5x'° + .

Otsersr: 1) 50x"" +6e™, 2) 50x™ +6e%, 3) 50x° + 6, 4) 50x" + 3¢,

63. Haiiti npoussonnyio Gyrkmmm 5x* + sin(6x).
Otsers! : 1) 5x° + cos(6x),2) 20x° + 6 cos(6x) 13)20x* + cos(6x) ,4) x° + 6.cos(6x) .

64. Haiftn npoussonryro dymxmun x° + cos(3x).
Otsersr: 1)3x° +5sin(6x), 2) 3x* —3sin(3x), 3) 3x* + sin(6x) , 4) 4x* +3sin(3x).

65. Haiita mponssoxmyro GyHKuu cos®(x).
Ortsetsr: 1)sin(2x), 2) — sin(2x), 3) —cos(2x), 4) cos(2x).
66. Haiiti nponsBomsyro s dyrkume e - (2x* +5)° .

OtBetsr: 1) 66 -24x° (2x* +5)%, 2) 6% - (2x* +5)° +¢% -24%° (2x*+5)%,3) e - 24x°(2x* +5) |

4) e -(2x* +5)° +e% . 24x° 2x* +5) .

67. Haiitu nepsyro IPOU3BONHYIO OT (DYHKIINY M BEIYUCIHTE €& 3HAYEHIE B TOUKE X = 4

¥y =v1+2x

Otsertsr: 1) 3; 2) 0,33; 3) 0,66; 4) 0,99; 5) 1,5;

68. HaliTu IepByr0 IPOM3BOIHYIO OT (QYHKIMM ¥ BEIYUCIATE €& 3HAYEHHe B TOUKE X = 4
Y =3x— 6%

Orsetsr: 1) 6; 2) 0; 3) 2; 4) 3; S) 1.5;

69. HaiiTu mIepByIo mpou3BOIHYI0 OT QYHKIMY 1 BBIYUCTUTE €& 3HAYEHHE B TOUKE X = 1:
1 1
V= —

Y=
Otsersr: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

= L+gxe
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THIOBOI KOMILIEKT 3aJaHHU AT HTOT0BOI0O TecTHpOBaHHs Ne2

YK-1.1 (snams), YK-1.2 (ymems), YK-1.3 (6nadems Hasvikamu), OIIK-1.1(3nams)

1. ®opmyna Herorona-Jlei6uuna, ecmm F{x) - nepBoobpasHas as f(x), uMeeT BUA:

Otser: 1) [ f(x)dx = F(a) - F(3); 2) [ f(x)dx = F(b) - F(a);

If(x)dx=F(b)+F(a); 4) ff(x)dx:F(b)-F(a).

2. d)opMyna HMHTCTPUPOBAHHUSA 10 YACTIM IS OIIPENCIICHHOI' O HUHTErpaia UMEET BU:

b s b b Ub b

Ortser: 1) !UdV:UVL, +!VdU; 2) ;[UdV=70—;[VdU
b de b b

3) Juar=uv|’ - ~ - 9 Juav=uv - [vav.

3. Brmmcnuts onpenenenusiit I/IHTeI‘paII

f (1+= i [xP)dx
Otser: 1) 5; 2) 1; 3) 4; 9H2; 5)3;
4. BeMNHCINTE ONpeneeH b HMHTErpai

c B S
——J Vxdx
14,
Otser: 1) 5; 2)1; 3)4; 4)2; 5)3;

5. Bemmcnuts onpenenenusrit HHTErpai

24
—dx
1 ¥

Orser: 1) 5; 2) 1; 3) 4; 4)2; 5)3;
6. Bermcnuts onpenenennsit HMHTETpal

[
o 1—x

Otser: 1) -5; 2) -1; 3)-4; 4)-2; 5)-3;
7. BEMHCIUTE ONIpeiee bt HHTETpaj

-.1F = =
9j Vxidx
o

Orser: 1) S5; 2) 1; 3)4; 4)2; 5)3;
8. BeruMCIHTH ONpeneeHHbI HHTETpat

3 N
= f (VR 1) dx
¢
Otset: 1) 5; 2) 1; 3) 4; 4) 2; 5)3;
9. Brramcnuts onpeneneHHbi HHTETpai
1
:d:c
1 VX
Otset: 1) 5; 2) 1; 3)4; 4)2; 5) 3;
10. Beramcnuts onpenenenusrit HHTETpa
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]
|

18 {%w"l— 4x - dx
40
Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
11. BEIYHCIUTE OIpeeIeHHEIN HHTErpa
g tx+1
:. j - dx
0

= V{E

Otset: 1) 5; 2) 1; 3)4; 4)2; 5)3;
12. BoraucuTs onpene/ieH b HATErpa

L 7 s
—f 2 (x* —1)dx
S

-

Otset: 1) 5; 2) 1; 3)4; 4)2; 5)3;
13. BerauceuTs onpenesneHnsii HETErpat

::Esim«:cmsxdx
ot
Otset: 1) 55 2)1; 3)4; 4)2; 5)3;
14. BEMMHCINUTE ONpeeIeHHbIH HHTErpa

w

"z cosx
J g
T Ssintx
Otset: 1) 5; 2) 15 3)4; 4)2; 5)3;
15. Haiiti miomans mockoi (UrypEI, OrpaHNYEHHON IPSIMBIME

1
}v*=:}-_(3x—1); y=0; x=2; x=4,

Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;

16. Haiity miomans miockoit GurypsI, orpanudenHOM THHEIMU
y=dx+1; y=6x+1; x=0; x=3.
Otser: 1) 5; 2) 1; 3)4; 4)2; 5) 3;

17. HecobeTBennbIf nHTerpat I-oro poaa 0603HavacTes:

Ortser: 1) j-f(x)dx; Z)Tf(x)dx; 3) .('lf(x)dx ; 4)Jb.df(x).

18. BerauciuTs HecO6CTBEHHBIIA HHTETpa

1 = 1
—- f =T dx
T S xt+2x+ 2
Orser: 1) 5; 2) 15 3)4; 4)2; 5) 3;
19. Beramcmuts Heco6CTBEHHBIIH HMHTEeTrpa

9 f 4
. el
L (x+1)?
Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
20. BeMMuCIATE TOBTOPHELH HHTEeTpal

1 al 1
4-[ de d_vJ (x+=2)d=
o o o
Orset: 1) 2;2) 5;3) 1;4) 3;5) 4;

21. BEMHUCITHTE IOBTODHBIH HHTErpa
i~ i

6-J dxfb[x—j-}*]d}’
C C



Otser: 1)2;2)5;3)1;4) 3;5) 4;

22. BEIMMCIUTS IBORHOM MHTETPAI IO IIPSIMOYTOIBHOH 00IaCTH

Jf xyds,
D

rae D:1 €x <32, 0Ly <2,
Ortsert: 1) 2;2) 5;3) 1;4) 3; 5) 4;

23. BeraucmmTs ABOMHOM HHTErpa MO IPAMOYTOIBHON 06IaCTH

6 UB (<% +3) 5,

rge D:0<x <1, 0<vy=<1.
Otsert: 1) 2;2) 5;3) 1; 4) 3; 5) 4;

24. Beraucnute ABOMHOM HHTErpa Mo 061acTH, OrPaHWYCHHOM 33JaHHBIMH KPHUBEIMH

2. [[as.

raeD: v=x% y=x

Orser: 1)2;2) 5;3) 1;4) 3; 5) 4;
25. C moMomsio NBOMHOTO MHTErpana BEMHCIHTH IIOmManb GUTYPEL, OTPaHWYEHHOH KpH-
BBIMHU

1
v =2x; }~‘=£x; x =4,
Orser: 1) 2;2) 5;3) 15 4) 3; 5) 4;

26. BeraucuTe TpoiHOM HHTErpa

15 pi =%
2zdz f vy f dx
7 ("]

Otset: 1) 2; 2) 5; 3) 1; 4) 3; 5)4

27. BbIMUCITATE, NEPEX0 K IONSPHBIM KOOpIuHaTam

12f ——
R V‘xé’—;-}.vids
w My

D: x*+3y* €1; x>0; v>0
Orser: 1) 2;2) 5;3) 1; 4) 3; 5) 4;

28 BeramcmuTs, mepexoms K monsIpHbM KOOpAMHaTam

[ (-

1"' <1l; x>0
OTBeT. 1) 2, 2)5;3)1;4)3;5) 4;
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TunoBoii KOMILIEKT 3a1aHMI JJIS HTOrOBOI0 TecTupoBaHmns Ne3
YK-1.1 (snams), YK-1.2 (ymems), YK-1.3 (6n1adems Hasvikamu)

1. O6mum pemrennem auddepeHIHaIEHOTO YPaBHEHHUs Ha3bIBAETC:

1) Bce pemenus.

2) OpHO pemerne.

3) [IBa pemeHus.

4) Tpwu pemenus.
2. YactHeM permenvem quddepeHnuatsHoro YPaBHEHHUSI Ha3BIBACTCA:

1) Bce pemenns

2) OmHo pemenne.

3) [iBa pemenus.

4) Tpu pemenns.

3. Mubdepennuansroe ypaBHeHrne HassmaeTcs 3amaven Komm, ecu:

1) He sanans1 HavansHElE yenoBus.

2) 3anmaHBl HayaNbHEIE YCIIOBHS.

3) Bespasmudro 3anans wim we 3amans; HavallbHBIE YCIIOBHS.
4) 3amaHbI TOABKO HYJIEBBIC HAYaJIbHEBIE JaHHEIE.

4. Nuddepennuansroe ypasaenue HazpmaeTcs YPaBHCHUEM C Pas/IEIIOMIMCS IIEpEMeH-
HBEIMH, €CJIH:
1) IlepemenHsie x, y MOXHO OTIETHTS APYT OT Apyra TaK, YT00BI OHM OKa3aJIich O
Pa3HbIE CTOPOHEI OT 3HaKa PABEHCTBA.
2) IlepemenHy!O X MOXHO PA3NCTUTE HA IEPEMEHHYIO Y.
3) Ilepemennyro v mMoxHO Pa3NENUTh Ha IEPEMEHHYIO ¥,
4) TlepemeHHYIO y' MOXKHO OTIEIHTE OT IICPEMEHHON X,

5. lnddepennmansaoe ypapaenne HazsBacTes OTHOPOJTHBIM YPaBHEHHEM, €CIIH OHO
HMEET BH;

) y'=Fkx=y) 2) y=F (%)

; y
3) ¥ =Flx=y) 4 }-’=F(?)
6. JIuneHuemM mudGepeHnmatsHeM ypaprenem IIEPBOIO MOPSIKA C MEPEMEHHBIMHE KO-
shdunmentamu P(x), Q(x) HasmBaercs YpaBHEHHUE BUAA:

D Y 4P =0(x) 2) ¥y +P(Ox= Q)

3 Y HPEy =0 4 y +P@E)y =)y
7. Ypaeuenuem Bepryu Hassmaercs YPaBHEHHE BHIA:

) ¥ +PEY =Q(x) 2) ¥ +P©)x=0()y

3) Y APy =Qx) 4) y +Px)y= Q(x)y?

8. OMHOPOOHEIM JIMHEHHBIM mu(epeHnuaTbHEM YPaBHEHHEM C IOCTOSHEEMI K03¢-
bunmenTamu a,; a, HazBBaeTcH YDPaBHEHUE BUA:
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D y'+axy'+ay=0 2) y"+ay +ay=0
3) V'tay taxy=0 4) y' +ay +a,y?=0
9. XapaKTepuCTHIECKIM ypaBHeHeM nuddhepeHImMansHOro YPaBHEHNS ¢ IOCTOSHHBIME
xosbunumentamu 3’ + a;y’ + a,y = 0 HaseBaeTCs KBaApaTHOE YPABHEHUS BHJA:
1) E4+ak+a;=0 2) kKP—aqk—ay,=0
3) K+ak—a,=0 4) kK—-ak+a,=0
10. ITycts KopHH k1, k, XapaKTEPUCTHYECKOTO YPABHEHHS SBIIAIOTCS: a) NeHCTBUTENBHEI-
MH, 6) IIPOCTBIMH, TO €CTh He KpaTHbME (k; % k,). Torma obimee pELIEHrE OTHOPOTHOTO
THHEHHOTO AU(depeHnranBHOro ypaBHeHus v + a,y’ + a;y =0 OyIer uMeTs BUL:
D yG) = (G + ) +e¥2%)  2) y(x) = Creka”
3) y(x) = Ciehs 4 Crekar 4 y(x) = Cyek
11. ITycTs KOpHH k4, k5 XapaKTEPHCTHIECKOTO YPaBHEHUS SBIIAIOTCA: &) AeHCTBUTEIHHBI-
MH, 6) KpaTHBIMH, TO €CTb k; = k, (BHyTpeHHHIA pesonanc). Toraa obinee pemenye ox-
HOPOZHOTO JIMHEUHOr0 1 GepeHMaNTbHOrO ypaBHeHus y' + a1y + a,y =0 Oyzmer
HMETH BHI:
Dy = (G +GQ)eF 4 eF1%)  2)  y(x) = C ekex
3) y(x) = Ciefr* 4 C,eken 4) y(x) = Cie¥™* + x(,eke¥

12. Tlycts xopHu k, k, XapaKTEPHCTHICCKOrO YPABHEHHS ABJIAIOTCS: KOMILIEKCHBIMH, TO
€CTb k1 = a + Bi, ky = a — Bi. Torna obmee PeIIEHHAE OXHOPOAHOTO IMHEHHOTO M-
¢epennmanbHOro ypapHeHns y" + a1y' + azy = 0 6ymer UMeTh BUL:

Dy =(Cr+ C)(eF¥ + %) 2) y(x) = e™(C,cos(Bx) + isin(Bx))

3) y(x) = CieF* + C,xe¥ex 4) y(x) = eﬁ“'(Clcos(ax) + isin (m:))

13. HeonHOpOAHEIM JTHHEHHBIM IuddepernyanbHEIM ypaBHEHHEM C ITOCTOSHHBIMA KO-
spdunmenTaMy a,; a, HA3BIBACTCS YpaBHEHHE BUIA:
D v +axy +ay=f@F=0)  2) ¥y +ay +ay=0
D Y.y +ay=fEOF =0 4) 3 +ay +ay’=
1) wua.
15. IycTr 3amaHsl NelCTBUTENBHEIE U He KpaTHBIC KOPHH Ky, k, XapakTepucTidgeckoro
YPaBHCHAS OHOPOLHOTO YpaBHEHIS. SIBeHHEe PE30HAHCA Y HEOMHOPOIHOTO YPaBHECHHUS
¥' + a1y + ay = e¥3* posmukaer npu:

1) ks#kyuks; =k 2) ks=kiumm ky=kF,
3) kazk, 4) ki =k,
16. ITycTh 3a1aHbl NEHCTBATENBHEIE U He KpaTHBIE KOPHH k1, k, XapaKTepHCTHIECKOro
YPaBHEHHS OTHOPOIHOTO ypaBHEHHS. SIBNeHIe pe3oHaHca Y HeOMHOPOIHOTO YDaBHEHHUS
¥ + a1y’ + ayy = x3 Bozumkaer IIpH:
1) O#kyuk; =k 2) O=lkyumu ks =k,
3) 0%k, 4) 0=k,
17. IlycTs 3amaHBl KOMILIEKCHBIE KOPHH ki = Bi, ky = —Bi. xapakTepucTHUECKOrO ypaB-
HCHUS OTHOPOZHOTO ypaBHEHHS. SIBICHIE PE30HAHCA Y HEOMHOPOIHOTO YPaBHEHUS
¥" + a1y + ayy = sin(6x) Bo3uukaer IpH:

39



1) §=38

2) §=8
3) §=-8

4y 6=25

18. Ecmu Her pe30Hcha y HEOIHOPOIHOI'O JIMHEHHOTO I HEPEHIMATEHOTO YPAaBHEHMS
y" + a1y’ + apy = e¥*, 10 yacTHOE perenue CIeIyET HCKATD B BUIE:

1) y@) = et 2) y(x)=4e

3) y(x) = Ae 9 y(x) = A

19. Ecii ecThb pe3oHaHca IEPBOTo MOPSIKA Y HEOTHOPOLHOTO IHHERHOTO muddepertm-
aIbHOTO YpaBHEHHS Y + @1y’ + @,y = e*¥, T0 yacTHOE pemenye clieyeT HCKATH B BU-
Ie:

1) y(x) = de%

2) y(x) = 4e~
3) y(x) = Axe*™

9 y(x) = 4e*

20. Eciut ecTs pe3oHaHC BTOPOrO MOPSIKA Y HEOXHOPOIHOTO IMHEHHOIO Iubdepenim-
aNbHOTO ypaBHEHHS ¥ + a1y + apy = e*¥, 10 wacTHOE permenme CIIEIyeT UCKaTh B BU-
Ie:

1) y(x) = Ae% 2) y(x) = Ax%e*x
3) y(x) = Axe®* 4) y(x) = de™*x
21. Ecnu HeT pe3onancay HEOTHOPOHOTO JTUHEHHOTO MU YEPEHIHATBHOTO ypaBHEHNS
¥" + a1y’ + ayy = x, T0 9acTHOE PEIIeHHE ClenyeT HCKaTB B BUJIE:

1) y(x)=A4Ax+B 2) y(x)= ;
3) y(x)=Ax2+B 4) y(x)=Ax*+Bx+¢C

22. Ecli €CTh  pe30HaHC IIEPBOTo HOpAIKa y HEOXHOPOAHOTO JMHEHHOTO nudeperty-
AlbHOTO ypaBHEHMs ' + a1y’ + a;y = x, To 9acTHOE permeHue CIIEIYET UCKATh B BUIE
1) y(x)=A4Ax+B 2) y(x)=x(4x+B)
3) y(x)=4x2+B

4y y(x)=Ax?+Bx+¢C
23. OmHOpOIHOE NIMHEHHOE YPaBHEHHE C MOCTOSHHEIME ko3 unrenTamu
) ;

Y +ay +a,y =0 uMeeT XapaKTepHCTHYECKOE YpaBHEHHE BHIA
DE* +ak+a,y=0; 2)k"+ak +a,k=0;
Ny +ak+a,=0; Hk*+ak+a,=0.

24. XapaKTepHCTHIECKOE YpaBHEHHE 1 GepeHIaTBEHOrO ypaBHEHHUS
, ;

Y +a,y +a,y=0 uMeer 1Ba pa3IHIHBIX AEHCTBATETHHEIX kopHs k1 u ks.Torga obmee
PEIIeHE 3TOr0 ypaBHEHHS OyIeT:

DCe™ +C,e";2)C, coskx +C, sink,x; 3)et™ +eb "5 4)Cet - C,e"
25. XapaKTepI/ICTI/I‘—ICCKoe YpaBHEHUE I[H(bq)epeHuHanLHoro YPaBHEHUS

Y'+ay +a,y =0 EMeeT KOMILTEKCHEIE KOpHU k; =a+iff u k, =a—-if. Torma o6-
Inee permenne JuGepeHnuanbHOro ypapHeH s 6y aeT

De™(C cosax + C, sinax); 2)C, cos fx+ C, sin ax
3)e” (C,cos fix+C, sin fx); 4) Cie“+C,e

26. XapaKTepHCTHIECKOE YpaBHEHHE nuddepeHMaTEHOro ypapHEeHHUS
, ,

Y +ay +a,y =0umeer npa oxunakoBex ki=k,. Torna obmee pemenue nudpdeperim-
JIBHOTO ypaBHEHUs OyneT:
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1)Cie" +Ce®; 2)C, cosk,x+C, sink;x
. k 2
3)e"(C, cosk,x +C, sink,x); 4) Ce™ +C,-x-e"",
27. XapaKkTepuCTHYECKOe ypaBHEHNE HEOTHOPOLHOTO THHEHHOrO ypaBHe-
HUL )" +a,y +a,y = P, (x)-e™ umeer kopuu ki m ks He paBHBIE a. VKaxuTe, Kakoe 5T0

pelneHwue:
1) obmee; 2)uactHoe.
28. XapaKkTepuCTHYeCKOE ypaBHEHNE HEOTHOPOIHOTO THHEHHOTO ypaBHe-

HEAY" +a,y +a,y = P, (x)-e™ umeer kopuu k; u k; He PaBHBIE a. YKaXXUTE, BHJL €T0
peIIeHus:

DO, (¥)e™:2) 0, (x)(Cie" +Cre™); 3)0, (x)-x" -e™,r % 0;
4)Q,,(x)e™ (Cie"™ + C,e™¥)

29.XapaKTeprCTHYECKOE YpaBHEH e HEOHOPOIHOTO JIMHEHHOTO ypaBHEHUS

Y'+ay +a,y= P, (x)-e” mmeer xopan ki u k». Uncio a PaBHO XOTs OBl OTHOMY KOPHIO

XapaKTEPUCTUIECKOTO YPABHCHHS. YKaXKHTE, KAKOE ITO PELICHHE:

1) obmmee; 2) gactHoe.

30. XapakTeprCTHYECKOE YpaBHEHHE HEOIHO OZTHOI'O JIMHEHHOI'0 ypaBHE-
p yp
HAS Y + a4,y +a,y = P, (x)-e“ nmeer kopru k1 u k,. Yncno a PaBHO XOTs OBI OHOMY
KOPHIO XapaKTEPHCTHYECKOIO YPaBHEHNS. YKAKHUTE, B €r0 peIneHus:
. Iy kpxy . .

DO, x)e™; 2)Q, (x)(Ce™ +C,e"); 3) Q,(x)-x"-e™;

40, (x)e™ (Ce"™ +C,e**).

¥ dw-l
; d’ = f1(x,y1,12, O )
31. Cucrema - \ Ha3bIBAETCS
;z = fn(x,y1,12,...,11)

1) kaHOHMYECKOI I-0r0 IIOpsiaKa;
2) HopMaikHOi1 I-oro IOpsIKa;
3) HOpMaTBHOM N-0ro MOPsIKa;
4)KaHOHMYECKOMH N-0ro mopsKa.

32. HopmanbHasi cucTeMa 7 ypaBHeHH# MOKeT G5ITS CBeleHA:
1) x maddepernmansmomy YPaBHEHHIO I000T0 MOPSI/IKa,;

2) x b depeHInaTEHOMY ypaBHEHHIO ¢ IIOCTOSHHBIME K03( hrineHTaMY;
3) muddepennuansHOMy ypaBHEHHIO 7 -0r0 MIOPSIAKA.

OIIK-1.1 (3nams), OITK-1.2 (ymems), OIIK-1.3 (enadems nasvixkamu

33. Kraccuueckoe ompenenenue BEPOATHOCTH COOBITHS A4 COCTOMT B TOM, YTO
BEPOSATHOCTE COOBITHS 4 €CTh:

1) orHOmeHHe o06mero wmcna HUCXOMOB K YHCIY MCXOHIOB, 0J1arOIPUATCTBYIOMIX
COOBITHIO A

2) OTHOIIEHHE YuCia OIArOMpHATCTBYIOMUX 3TOMY COBBITHIO HCXOJIOB, KOTOPbIE MOTYT
OBITE COBMECTHBI M PABHOBO3MOYKHEL, K 00IIeMy 9HCITy BCeX BOSMOXKHEIX HCXOIOB
3) oTHOmEHMe wmcIa OIaronpUATCTBYIOIMX 3TOMY COBBITHIO HCXONIOB K olmmemy

THCITy BCEX DaBHOBO3MOXKHBIX 3JIEMEHTAPHEIX HCXOJI0B, 00pasyIoIuX MOIHYIO rpymimmy
COOBITHH

35. MoxHo 11 Teopemy YMHOXEHHS BEPOATHOCTEH 3alMCATh B CIIEAYIOMEM BHIIE:
P(4B) = P(4)- P(B/) = P(B)- P(4/p)?
1) nma
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2) wHer
3) MOXHO TOJBKO B CIIyYae HE3aBUCHMOCTH COOBITHS A OT COOBITHS B

36. BeposTHOCTB IPOU3BENEHNS ABYX HE3aBHCHMBIX COOBITHIR paBHa:

1) mpowmsBeneHWIO BEPOSATHOCTH OHOTO W3 COOBITHH Ha YCIIOBHYIO BEPOSITHOCTB
BTOpOTO

2) NpPOM3BENEHHMIO BEPOSTHOCTH OHOTO U3 COOBITHIL, HA BEPOSITHOCTE BTOPOT'O COOBITHS

3) TPOH3BENECHUIO BEPOSTHOCTH OIHOTO W3 COOBITHI Ha YCIOBHYIO BEPOSITHOCTB 3TOTO
K€ COOBITHS, IPH YCIIOBHH, YTO BTOPOE HMEIIO MECTO

37. BeposATHOCTH CyMMEI IBYX COOBITHY A 1 B paBHa:
1) P(4)+P(B)—P(4B)

2) P(4)+P(B)-P(4p)

3) P(4)-P(4p)
4) P(A)+ P(B)
5) P(A)+P(B)-P(4)- P(B)

39.Ecmm  Hekotopoe cobGbrtMe A MOXKeT IPOM3OHTH C OJHHM H3 COOLITHIH
H,H,,H,,.H,, o6pasyiomux IIOJHYXO TIPYIIly HECOBMECTHBIX COOBITHH, TO

BEPOATHOCTE COOBITUS A BEIMUCILETCS IIO dopmyne, mazpBaemoif dopmyroit monHOM
BEPOSATHOCTH:

RIS
2) P(A)=§P<H,.>P<%,i>
3) P(A)=§P(A,-)P(%i)
4) P(A)=§P(A,-)P<% )

40. @opmyna Beiteca, koTopas BEMHCIISCT BEPOATHOCTS J000H rumotessr H, mpm

yCioBuH, YTO HEKOTOpOE coOBITHE A, CBA3aHHOE C 3TUMHU THIIOTE3aMH, IIPOU30III0, UMEET
BUAI:

n rd/- > PPy )

H,
5 p/) nP(A)-P( )
;P(H,)P(%{i )

o s PHE) P
3 Pt
2 PHIPA

Hi
8 /) THIH /0
;P(H,»)P(%{i)
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41. Ilpu BEBONE bopMynEr Beprymmm NIPENIIOJIaraeTCs:

1) 4TO B 7 He3aBHCHUMEIX ONIBITAX COGBITHE A TOSBHTCS M1 pa3

2) 9TO B 7 HECOBMECTHMMEIX OIBITAX COOBITHS A OSBATCS M2 pa3

3) dTO B 1 ombITax, 06Pa3yIOIKX IIOJIHYIO TPYIILy, COOBITHE A OSBATCS m pa3
4) 9TO B 1 HE3ABUCHMEIX OIBITAX cOGBITHE A TIOSBHTCS He Gomee pa3

42. Kakast u3 popMy sBIsSETCS dopmynoit Beprymmu?
1) B,,=C.P"qg"™

m
2) B,,=CrPg"™"

3 B, =Co P g™

49 E,,=CrP"g™"
43. CrydaifHOM BeNHIHHON HA3BBAETCS BEJIMYHHA:

1) npumEMaromas B pesymsrare HembrTapms TUCIIOBOE 3HAYEHHE, KOTOPOE MOXKHO
[IPEACKA3aTh MPH OOIBIIOM YHCIIe HCIIBITAHMH

2) DpHHUMAOIAs B pe3yNBTATE  HCHBITAHS UHCIOBBIE  3HAYEHHS, KOTODHIE
TPHHIAITHATIEHO HEJb3s IPECKA3aTh, HCXOMA U3 yCIOBHH HCIIEITAHMS

3) UpHHEMAIOIAS B PE3YIETATE HCIBITAHMS AUCKPETHOE THCIIOBOE 3HAYEHHE, KOTOPOE
IPUHITUIIMATBEHO MOXKHO IIPEICKa3aTh IIPY GOJIBINOM YHCIIe HCIBITAaHUH

4) nDpuHMMaromas B PE3YTETaTe HCHBITAHHS HENPEPHIBHOE YHCIIOBOE 3Ha4YCHHE,
KOTOpO€ IPHUHIUIIHATBHO HElb3s IPEeICKA3aTh

44. 3axoHOM pacnpeneneHms CIIy9aiiHOM BEJIMIMHEI HA3BIBACTCS:

1) Beakoe cootmOmeHME, YCTaHABIUBAIOMIEE CBS3b MEXAY BOIMOXXHBIMY 3HAYCHHSMI
CIIyJalHOU BEIMYUHEBI K BEPOATHOCTSMH, KOTOPBIE MM COOTBETCTBYIOT

2) BCAKOE COOTHOIICHHE, YCTaHABIIMBAIOMIEE CBA3b MEXIY BO3MOXKHBIMY 3HAYCHHSMI
CITyJaiHOH BEIMYMHEI U (yHKIHeH pacnpenenenus

3) BesAKoe cooTHOmIEHME, YCTaHABIUBAIOMIEE CBSA3b MEXAY CIyYaiHON BETMUMHON U ef
BEPOATHOCTHIO

45. Kaxas u3 hopmyn seisercs dyHKIUeH pactpenenenms?

1) F(x)=P(X >x)

2) f(x)=F'(x)

3) F(x)=P(X =x)

4) F(x)=P(X <x)

46. B KaKoM OTBeTe IPABHUABHO 3aIHCAHE] CBOHCTBA QYHKIHH pacHpeeneHns?

1) F(x,)2F(x,), mns Xy > %5 F(=0)=1; F(w0)=0

2) F(x,)<F(x), mms Xy >X 5 F(—0)=0; F(0) =1

3) F(x,) 2 F(x)), nnsa Xy >X 5 F(—0)=0; F(0) =1

4) F(xz)ZF(xl),,qux2>x1;F(—oo):l;F(oo):l

47. BeposTHOCTS HONananms CIyJallHOH BeIMYMHEI Ha 3a[aHHEL] y4dactok («, f) pasHa:
1) Pla <x< pB)=F(a)-F(p)

2) Pla<x<pP)=F(B)-F(a)

B
3) Pla<x<p)=[Fx)d
) Pla<x<p)=f(Bf)-f(a)

48. Kakag u3 GopMyn ycramapmBaer cpsss MEXIy IIOTHOCTBIO pacmpenenenus f(x) u
byHKIUEH pactpenenenns F(x):
D F®=f(
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) f)=F@
3)  f(x)=F(x+Ax)-F(x)

4y f@®=[Fx)dx

49. BeposTHOCTb NONAmaHUS CIyY9aliHOW BEIMYHHBI HA uHTEpBall (a3 ) Oymer
OIIPENENATECA IO hopMyIIe:

B
) Pla<x<p)=[F(x)d

) Pla<x<P)=f(B)-f(a)
3)  Pla<x<pB)=F(a)-F(B)

B
4 Pla<x<p)=[f(x)d

50. Kaxas u3 popMyn BepHO yCTaHABIMBAET CBS3E MeXIy QYHKIHEH paclpeieleHus u
IUIOTHOCTBIO paclpeneICHHs?

O
) F(x)=|f@dr

3)  F@=[f@dr
4 Fx)=f'(x)

51. B KaKoM OTBETe MPaBHIIBHO 3aIFCAHE! CEOHCTRA ITIOTHOCTH pacupene/IeHus?

) Jreas=1, F@20
D Jress s
) [rwa=o, 20
D [roa=t sz

52. Maremarudeckoe oxunanye M [x] HempepBIBHOM CTy4aiHON BeTHIHHEL eCTE YHCIIO0
ompezensemoe o hopmyire:

1) M[x]:ix,f’i

b

2)  Milxl= [(x—m,)f(x)dx

D Mlx= [-m,) f)ax

4 Mix]= [xf(x)dx

—0

44



53. HavanmeneM MoMeHTOM S-To mopsixa JVCKPETHOM CIIydafHOM BenwumHEl X

Ha3BIBACTCH:

1) MaTeMaTHICCKOe OXMIAHUE CIIyYalHOM BEIMYMHEIL, KOTOpas BO3BENCHA B
S -10 cTenens, T.e. M[x°]

2) MAaTCMaTHIECKOC OXHJaHWEe NEHTPAIM30BAHHON CIIyJYaiHON BeIHYMHEL
KOTOpas BO3Be/leHa S -10 CTeIeHs, T.e. M[(x — m.)*]

3) MaTeMaTiIecKoe OXHIAHKE, BO3BCIAEHHOE B S -I0 CTENEHb, CIYIalHOMN

BeM4uHEL X , T.e. M °[x]
4) MaTeMaTHYECKOE OXKUNAHHE, BO3BENEHHOE B S 10 CTENCHS LEHTPATH30BaHHON

BEJIMYUHEL T.€. M [x—m_]

54. leHTpaibHEII MOMEHT S -ro IIOpsiiKa  NUCKPETHOM  CITyYadHOM  BETHUMHEL
BBIYHUCTISIETCS IO hopMyire:

D Mlx]=Y (x —m,) pS
) Mlx]=Yxpf
3 Mlx=Yxp

9 Mx=Y(x-m)p,

56. Jlucniepcueii crygaitHOM BeTHIHHbD Ha3bIBACTCS:
1) MaTeMaTHIeCKOE OXXHIaHUE KBaapaTa OTKIOHECHYS CITy4YaliHON BETHYHHBI

OT €€ MaTeMaTHIECKOTO OXKUIAHMS, T.€. M[(x — m_)*]

2) KBaZpaT MaTEMaTHIECKOTO OXUIAHUS OTKIOHCHHS CITly4aliHOH BEJIMYMHEI
OT €€ MaTeMaTHIECKOTO OXXUIAHMS, T.e. M *[x — m, |

3) MAaTEMaTHIECKOE OXXUIaHUEe KBaIpaTa CIIyJaiHokx BEJIMYHHEL, T.e. M[x?]

4) KBaJlpaT MaTCMaTHYeCKOro OXMIAaHHSA KBAApPATa OTKIOHEHHS ClIly9aifHOMK

BEIIMIMHEL OT €€ MAaTEMaTHIECKOTO OXKUIaHus, T.e. M > [(x—m )]
57. D(x) mmckperHoii CITy4affHOM BENMYMHEI €CTh YHCIIO, ompenensieMoe 1o popmyie:

D D=,
D D=Yxp-m
3 Dlx=Yx2p~(Yxp)

4) D[x]zzxipi _mi
i=]

59. D(x) mempeprIBHOI! CITy9alHOM BETMYMHEI €CTH YHCIIO, ompenensieMoe o popmyie:

=] 0

1)  D[x]= sz FOde=| [xf (x)dx

—c0

2

2)  DIxl= [%*(x)dx- [ (x)ax
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3) D[x]= sz fz(x)dx—ﬁxf(x)dx]

—© —0

—0 -0

9 Dl szf(x)dx—( f xfz(x)dx]

60. TInoTHOCTE PaBHOMEPHOTO paclpe/ieNieH s Ha CErMEHTe [a; B nmeer Bun:

! npua<x<f

) f(x)=1p-a
0 npux>0,x<a
1
2) J(x)=—— npu —o0 < x <00
-a
(Ax)"e™
)=
3) :
Ae™™ npu x=0
4) fx)=
0 npu x<0
61. BuHOMEHAIBHOE pacnpeeieHye IIpENIIOaraeT:
1) HUTO JWACKPETHAS CydadiHas BEIMYHHA — YHCIO HOSBIEHHS COGHITHS A,
IIPUMET 3HAYE€HUE 72 B 77 HECOBMECTHBIX OJTMHAKOBBIX OIIEITAX
2) 9TO JMMCKPETHAS CIyJalHas BEIMYMHA — YHCIO NOSIBIECHHS COGBITHS A,
IIPEMET 3HAYCHUE 7 B 71 HE3ABUCUMBIX OMHAKOBLIX OIIBITAX
3) 9T0 IHCKPETHAS CIy4YaWHas BENUYMHA — YUCIIO MOSBICHHS COOBITHS A,

IPUMET 3HAYCHHUE He GOllee 7 B 7 HE3aBHCHMBIX OMHAKOBBIX OIBITAX
62.MaremaTH9ecKOe 0KUNAHAE GHHOMIHATEHOTO PacIpeNeNeHUs BRIYMCIIIETCS 110 hopMyIe:
1) M[x]=ng
2) Mlx]=mnp
3)  Mlx]=np’q
4 Mx]=npq

5 Mlx]=npq

63. MaremaTnyeckoe 0xXunanve PaBHOMEPHOTO PACIIPENEICHNS BEIIHCIIIETCS IO (hOopMyIIe:
1) Mlx]=mnp

2 Mx]= “;ﬁ, x & [a; 8]

3) M[x] = % xe[a;f]

4) M[x] = @1_2“—) xe[a; ]

64. Jlucriepcus 6GMEOMMHAIBEHOTO PaCIpENCNEHUS BEIYUCIIIETCS IO HopMyIIe:
1) D(x)=npq
2) D(x)=ng
3) D)=mnp
4  D(x)=Crp"g""
65. Pacnpenenenue ITyaccona mpexnmonaraer:
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1) 9TO JWCKPETHAs CIydaifHas BENMYMHA - YHCIO COOBITMH IPOCTEHIIEro
(ILyacCOHOBCKOI0) MOTOKa — MPHMET OIpPEeNEICHHOE 3Ha4deHHe m 3a (UKCHPOBAHHBIA

IIPOMEXKYTOK BpEMEHHU [
2) 9TO JUCKpeTHas CiydaifHas BEJIMYMHA - YHCJIO COOBITHM MPOCTEHIIero

(HyaCCOHOBCKOI‘O) IIOTOKa — NPHUMET OIIPEACIICHHOC 3HA4YCHUEC m p " He3aBHUCUMBIX

HCIIBITAHUSIX
3) YTO IWCKpeTHas CIIydaiiHas BEIWYMHA - YUCIO COOBITHH IPOCTEHINErO

(HyaCCOHOBCKOFO) MIOTOKA MMECT MOCTOAHHYIO IINIOTHOCTE PaCIPEACIICHUA
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