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Kanactp nensmxumocTn
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8.2.
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10.

Conepskanne:

Iens ocBOCHMS AUCTIATUTHHEI
Ilepeyens mnarupyembIx pesyisTaton 00yJeHHs 10 TUCIHIIIHEE,
COOTHECCHHBIX C IUIAHMPYEMBIMH PE3YITbTAaTAME OCBOEHHS 00pa30BaTenbHOMN
IIPOTPaMMEI

Mecto qucnmmmmne! B crpykrype OITOIT OakanaBpuara

O6BeM IMCIMILIMHEL B 3a4eTHBIX eIHHAIAX C yKa3aHHeM KOJIM4ecTBa
aKa[IEMUICCKHX, BBUICICHHBIX HA KOHTAKTHYIO PabOTy 06Y4arONMXCs ¢
NpenoiaBaresieM (10 THIAaM yYeOHBIX 3aHATHH) ¥ HA CAMOCTOSTENLHYIO
paboty obyyaromuxcs

Conepxanue muCIHITAHEL CTPYKTyPUPOBAHHOE 110 pa3JeNiaM ¢ YKa3aHHEM
OTBEICHHOTO Ha HUX KOJIMYECTBA aKaJEMAIECKHX YACOB | THIIOB yueOHEIX
3aHATHH

Paznernsr mucnummss: u TPYAOEMKOCTb 10 THIIaM y4eOHBIX 3aHsTHI (B
aKaJIeMHIECKHX Jacax)

Ounas popma 06yaerns

3aounas popma ob6ygenus

Conepsxanme suenummmzs:, CTPYKTYPHPOBaHHOE TI0 pa3fenam
Conepxanve nexnuonHbX 3aHSITHI

Conepxanne J1a00PaTOPHEIX 3aHSTHi

Conepxanue npakTHYecknx 3ansTHi

Ilepedens yuebrO-MeTOMMYECKOTO O0€eCTIeYeH S JUTS CaMOCTOSTeIBHO]
PaboTsI 06ygaromuxcs mo JUCIATITAHE

Tems! kKOHTPONBHEX pabot (pasmensr JHCIHUIIIHHEL)

Temsl kypcoBsIx IPOEKTOB/KYPCOBBIX paboT

Mertoguueckue YKa3aHus Ui 00y4aromuxcs o 0CBOSHHTIO JUCHUILIIAHEI
O6pasoBarensHeie TexHOIOrHE

YuebHo-MeTomMuecKoe 1 HH(MOPMAIHOHHOE 06ecHeuer e JACIHILTHHET
Ilepegens ocHoBHOM 1 nomonEATETLHONK y4eOHOM mHTepatypsy,
HEOOXOMMMO /IS OCBOCHHS IUCIIAILIHED]

Ilepevens Heo6x0muMOro MHNEH3HORHOrO 1 CBOGO/IHO pacmpocTpanseMoro
IPOrpaMMHOr0 0OECTICYEHHS, B TOM YHCIIE | OT€YECTBEHHOTO IPOM3BOICTRA,
HCIIOJIE3yEMOT0 IPH OCYIIECTBICHAN 06Pa30BATENHHOrO polrecca 1mo
TUCIIHATITHHE )

Ilepeuens coBpeMeHHBIX IpoGEeCCHOHANBHEIX 6a3 NaHHBIX 1
HH(OPMAIIHOHHO-CIIPaBOYHBIX CHCTEM, TOCTYIIHBIX TIPH OCBOCHHH
JACIMILIHHEL

Onucanne MatepuansHo-TexEIYecKOH 0a3k1, HeOOXOmIMOH 1S
OCYINECTBIICHUS 06pasoBaTEeILHOIO IPOLECCa 110 IHCIHILIHHE
OcobennocTy opranmsamuy 00y9eHHs 10 AUCHUILIHEE JJIsL AHBAIMJIOB M JTHTLL
C OTPaHHYCHHBIMA BO3MOKXHOCTSMHU 3/I0DOBBS

Crp.
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1. Tlexs ocBOCHHS QACHMILIMHDI

Ienrpto  ocBoeHmss pmucmumampsr  «MaremaTukay — SBIseTCS (hopmupoBaHuE
KOMIIETCHIMM  OOyJaromuxcss B COOTBETCTBUH  C TpeboBaEmMsAME  DeneparabHOTO
TOCYNapCTBEHHOI0 00pa3oBaTeNbHOrO CTaHIAPTA BBHICIIErO 00pa3soBaHUs 110 HANpPaBICHHIO
noaroroskd 21.03.02 «3emueycTpoiicTBo B KagacTpsIy.

2. IlepedeHr IUIAHHPYEMBIX pe3Y.JILTATOB 00y49eHHs 10 JUCHMILIMHE,
COOTHECEHHBIX ¢ NUAHUPYeMBIMH De3yJbTATAMH OCBOGHHS  00pAa30BATEILHON
IporpaMMeIl

B pesynemame oceoenus ducyunnunsr obyuarowuiics  dondicen  osnadems
CNEOYIOUWUMYU KOMNEMEHYUIMU:
YK-1. Cnocober ocymecTBIsTh IOHCK, KPUTHYECKUH aHaIM3 W CHHTe3 WHbOpMAanuw,
TIPUMEHATE CHCTEMHBIH IOIXO [UIS PEIIEHNS IOCTABIEHHBIX 32044
OIIK-1. Criocoben pemmars 3anaun PO(ECCHOHANBHOM JeSTENBHOCTH IPAMEHSS METObI
MOJCINPOBAHHs, MAaTEMaTHISCKOTO aHaIM3a, CCTCCTBCHHOHAYYHbIE M OOINCHHKEHEPHBIE
3HaHHUA

B pesyabTare ocBoenns AHCOHMILTAHBI  00y9Yaromuiicss Jo/KeH OBJANETh
CJICTYIOIMMMHU pPe3y/IbTaTaMH 00y9eHHs 110 JHCIHILIHHE:

VK-1.1. — suame:
- IIyTH [TOHCKA, OUCHKH U aHaIu3a HH)OPMALHH [T OpraHM3ayiy CHCTEMHOIO MOAX0a
K PIICHUIO IPOOIEMHBIX CHTYAIMH 1 PEIIeHus IIPOM3BOJICTBEHHbIX 337134,
VK-1.2. — ymems:
- TPOBOMUTE ONEHKY COOTBETCTBHS BBHIOPAHHOTO MH(OPMAIHOHHOIO  pecypca
KPUTCPUAM NIOJIHOTEI U 8y TeHTHYHOCTH:
VK-1.3. — enadems nasvixamu:
- [0 cucTeMartusalmu  OGHapyXeHHOH wWHdOpMamwH, MONYYCHHOH M3 pasHbEIX
HCTOHHKOB, B COOTBETCTBHH C TPEGOBAHUSIMH H YCIOBHSAME 3a/1a9m;
- 1O BBIABJICHHIO CHCTEMHBIX CBA3ell M OTHOIICHMI] MEXIy M3y9acMBIMU SBJICHUSMHU,
NpoLeCcCaMu W/ 06BEKTAME Ha OCHOBE IPUHATON NapagHIMEI;
OIIK-1.1. - suamp:
- METOIBI HUPPOBOM 06pabOTKH KOCMITIECKHX H300paKEeHHI;
- OCHOBBI TEOPHH MaTeMaTHIecKoi 06paboTku HU3MEPEHHIA;
OIIK-1.2. — ymemp:
- IIONIrOTaBIMBATE HCXOMHbIE TAHHEBIE IS COCTABICHHUS ILIAHOR KOCMHYECKOH CHEMKH H
JOKYMEHTALWH;
OIIK-1.3. — enadems nasvixamu:
- [IOATOTOBKH K pabOTe CPEeJICTB PHEMA H BOCCTAHOBIICHHIO XapaKTePHUCTHK (IEpBUYHOM
00paboTKe) ¢ KOCMHYECKHX alnapaToB AUCTaHIMOHHOIO 30HAMPOBAHIS 3eMIH

3. MecTo AMcIMIIHELI B crpykrype OIIOII 6akanaBpuara

Hucnnmmea B1.5.06 «MatemaTuxay pealmzyeTcs B pamkax bnoka 1 «J{ucrummaasny
(Momymn) obs3arensHOM gacTw.

Juctunmsaa 6asupyercs Ha Pe3yNbTaTax 00y4eHH s, HOMyYeHHEIX B PAMKAX H3yJeHHs
CHICAYIOMHIX HCIIILIHH: ANrebpay, «I'€OMEeTpHs», H3y9aeMBIX B IMKONBHOM Kypce.



4. O6peM IUCHHILIHHBI
BLUICJICHHBIX HA KOHTaKTHYI0 pafory ofydaromuxes c

AKaAJEeMHYECKHX Yacos,

npemogaBareneM (0 THIaAM

o0y4aromuxcs

B 33a4Y€THBLIX €QHHHIAX ¢ YRazaHHeM KoOJHYeCTEA

y4e0HBIX 3aHATHH) ¥ Ha

CaMOCTOATEJLHYIO paboTy

Dopma obyqenus

Ounasn

3aounas

Tpynoemxocts B 3a9eTHBIX
€IHHHUIAX:

1 cemectp -3 3.e.;
2 cemectp—33.e.;
3 cemectp —63.e.
Beero - 12 3.e.

1 cemectp -3 3.e.;
2 cemectp —3 3.e.;
3 cemectp -6 3.e..
Bcero - 12 3.e,

AynMTOpHBIX (BK/IOYas KOHTAKTHYI0 padoTy ofydarmmxc
| (Bcero) mo yueGHomy IJIaHY:

Sl C NpenogaBaTejieM) 4acoB

Jlexumu (JT)

1 cemectp — 18 wacop;
2 cemectp — 18 wacos;
3 cemectp — 18 wacos.
BCEro - 54 gaca

1 cemectp — 10 gacos;
2 cemecTp — 4 gacos;
3 cemectp — 6 uacos.
Beero — 20 yacop

Jlaboparoprsre 3ansaTis (J13)

1 cemectp — yuebuvim nranom
He npedycmompenul;

2 cemectp — 34 gaca;

3 cemectp — 34 yaca.

BCero - 68 yacon

1 cemectp — 8 wacos;
2 cemectp — 4 gaca;
3 ceMectp — 6 9acos.
Bcero — 18 gacon

IIpaxtraeckue 3ansTus (I13)

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

1 cemectp —14 gacos;
2 cemectp — 6 yacos;
3 cemectp — 10 gacos.
Beero - 30 yacos

Camocrosrensras pabota(CP)

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

3 cemectp — 130 wacos.
Bcero — 208 gacorp

1" cemectp — 76 wacos;
2 cemectp — 94 waca;
3 cemectp — 194 yaca.

Dopma Tekymero KOHTPOJIS:

Bcero - 364 gaca

KonTpomsuaas pabora Nel cemectp — 1 cemectp — 1

KouTpomsuas paGora Ne2 ceMecTp — 2 cemectp — 2

Konrponshas paGora Ne3 cemectp — 3 cemectp —3

Dopma npomeRyTOYHOM aTrecTanmum;

iesanterr cemecTp — 1 ceMecTp — 3

cemectp — 3

3ager cemecTp — 2 beseory—1

cemecTp — 2

3aver ¢ onenkoii

Yuebnvim nianom
He npedycmompernp

Yyuebnvim niarom
He npedycmompernst

YuebHbIM nuarom

YuebHviM nianom

Kypcosas pa6ora
He npedycmompensi He npedycmompernsi
L —— yuebnvim niarom YuebnviM nianom
[ P P He npedycmompernsi He npedycmompersi
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5.2. Copepxanne aucHENIAHBI, CTPYKTYPHPOBaHHOE [0 pa3/ieaam

5.2.1. Conepsxanne JeKIMOHHBIX 3aHATHI

HaumenoBanue
Paznena muenumimns:

Copepxanmne

Paznmen 1.
JInneitnas
BEKTOpHas anrebpa

OCHOBBI TeopuH MaTeMaTHYECKOi 00paboTku u3MepeHuit
IIp¥ TIONY4CHWHA CBENSHMH O MaTpuumax; Omepammii Han
Matpunamy. OmpenenuTeny KBaapaTHBIX matpun. CoiicTBa
OmpenenuTened. MUHOPE! ¥ airebpamyecKue JOMOTHEHHS.
Panr  marpumgr O6parsas  marpuia. Bekrtoproe
IIpoCcTpaHCcTBO. basuc. Onernka u anammza uHOOPMaIMH 11
OpTaHU3aIMH CHCTEMHOTO IOAXO0/A K PEIIEHHEIO IPOGIEMHBIX
CHTyalluii ¥ pEIUeHHs NPOU3BOACTBEHHBIX 3a71a4. CHCTEMEL
JMHEHHBIX aNreOpanyeckux ypaBHeHuH. OCHOBHEIE TIOHATHUS
H onpeneneHus. Meron o6parHoit MaTpuLsl ¥ (bopMyIIBI
Kpamepa. Meron I'aycca.

Pazgen2.
AHanmuTugeckas
reOMeTpHs

Cransiproe, BexTOopHOE ¥ cMmemanmoe MIPOU3BE/ICHHE
BEKTOpOB. IlomsipHas cucrema koopmunar. Ilmockocts u
IpAMas B mpocrpanctse. OGmas Teopus KPHBBIX BTOPOIrO
nmopsnka. Kanomuueckoe u [IapaMETPHYECKOe ypaBHEHHUS.
ITosepxHOCTH BTOpOTO nopsinka. Merox ceuenmui,
Cucremarmsanus oOHapy:XeHHOH HH)OPMAIHH, TOTyIeHHOH
M3 PasHBIX HCTOYHHKOB, B COOTBETCTBHH C TpeOOBaHUAMH T
YCIIOBHSIMY 3a/1a4H.

Pasnen3.
Kommnexcreni ananms

Anrebpa M KOMIIIEKCHBIH aHamms, bunom HeioToHa.
Tpeyronsuux IMackans. Cogeranms. Kommnexcurre uncna u
ACHCTBHS Hanm HUMH B anredpaunyeckoii  dopme.
I'eomerpuueckas HHTepnperanns.  Dopmyna  Ditepa.
@opmyna Myaspa.

Paznend.
BBenenne B anams

Ilyty momcka, omeHku u aHamM3a wuHbOpMauMM IS
OpTaHHU3AlUH CHCTEMHOTO IIOX0a K PEIIEeHHIO IPOBIEMHBIX
CUTYallHi W peIleHHs IIPOM3BOJCTBEHHBIX 3a1a4 IpH
H3YYEHHH TOHSITHH: byHKIUS, YHCIIOBas
HOCICNOBATENFHOCTE M €€  Tpesel, npenen  QyHKIHH.
Beckonewno wmamsie u 6eckomeumo Oompmue Gynxuum.
Onsocropornue npenensl.  HempepsmBHOCTS u Touky
paspsIBa.

Paznens.
Huddepernuansroe
HCYHCTIEHUE

IIponseopnas. IpousBoHEIe CIOXHOH,  ob6parHOi,
ITapaMeTpUYeCKoit bynxuuit.  Ipoussonubie BBICIIIHX
TIOPSIIKOB. DKCTpeMyMbL. Teopemsr Depma, Porus, Jlarparmka.
Ilpaerno Jlommrans. @ynxmm neckomxux ICPEMEHHBIX.

Metozer mudporoit 00paboTky KocMITIecKIX HU300paskeHuH.




6. Paznen6. IlepBoobpasnas. Heonpenenenasrii HHTErpal.
Unrerpansuoe Wnrerpuposanme METOI0M 3aMEHBI IIEPEMEHHOM,
HCUHCIICHHE HHTETPUPOBAHKE 110 YacTsM. MHTerpupoBasue panuoHaTBHBIX

Ipobeii. Merton HEOIpeIeTeHHBIX K03} PHITHEeHTOB.
Onpenenennsii maTerpan Puvana. Croiictsa OIIPENEICHHOTO
uHTerpana. Ilmomams miockux ¢Uryp B JIeKapToBOH u
TONApHOH cHcTeMax KoopruHaT. OObeM Tel BparieHHs.
JliHa  xpuBOH B  mOmApHOM  cucTeme KOOpIIMHAT.
Hecobcteennpie uaterpams I, IT poxa.

7. | Pazpmen7. JIBoitHOM wWHTErpan, CBOMCTBa H TEOMETPUIECKHAR CMBICIL.

Kparnslie nHTErpais: Obnacte  uHTErpuUpOBaHUSL. AITOPATM  paccTaHOBKH
[peNenoB  WHTETpUpoBaHWs.  J[BO¥HONM  wmHTerpan B
ACKapTOBBIX ¥ IHOJAPHBIX KoopiuHaTax. OIpeaenHTeNns
Sxobn. Haxoxnenue miomamu u o6béMa. Mexanuueckue
IPHIOXCHNS JBOHHOTO uHTerpana. TpoiHsie HHTEI Pkl

8. Pa3pens8. Kpuposmneiinsie UHTErpassl I U 11 THUIIA.
Kpusonuneiinsie Huddepennmansasie popmsr. @opmyna Crokca. Dopmyra
HHTETpaibl I'puna.

9. Paznen9. Huddbepennmansarie  ypasnenus IIEPBOI0  IIOpSAAKAa u
Huddepennmansasie | Boicmmx HOpsnKoB.  Jlumelinsle  mudepeHnmansube
YPaBHEHHS YPAaBHEHHA ~ BTOPOTO IOpSAKA M N-TO [OPSAKA C

MIOCTOSIHHBIMH Kos(dunmenTamuy. Crcremn
JuepeHIHANBHBIX YpaBHEHHH,

10. | Paznen 10. Heobxomumsiit u  moctaTounsrit IIPH3HAKH CXOAMMOCTH.

Psmer Wrrerpanereni npusnax. ITpusnak Hanam6epa. ITpuzHak
Komm. Ipusnax Jle#6uuma. OyHKIHOHAIBHEIE pIABL. Psmpr
Dypse.

11. | Pasnenll.Teopus Teopemsr  cnoxemms  BeposTHOCTEH COBMECTHBIX H
BEPOSATHOCTEH. HECOBMECTHBIX COOBITHH. YCIOBHAS BEPOSTHOCTS. Teopemsr
OnemMeHTH YMHOXCHUSI BEPOSTHOCTEH HE3aBHCHMBIX M 3aBHCHMEIX
MaTeMaTH4eCKOH COOBITHIA, Dopmyna IOJHOW BEPOSTHOCTH. Dopmyna
CTaTHCTHKHU baiteca. Havanensle u LCHTPANIbHBIE MOMEHTHI CIy4alHEIX

BEJIHYMH. 3aK0H GONBITHX YHCeT. Ciy4aiinsie BeTUIuHEL
HUucnoBsle XapaKTepUCTHKH CITyYalHBIX BenuuuH. OCHOBEI
TEOpUHn MaTeMaTHYECKOH obpabotku U3MEpEeHHA.
Marematnueckas TEOpHUst BBEIOOPOYHOTO MeToza.
Crarucrryeckue ramoresst.
5.2.2. Conepsanue 1a60paTOPHBIX 3aHSTHIA
HanmenoBanme
Ne Copep:xanue

PasaenagucAILIHHbI

Paznen 1. JIaboparoprast pa6ota «Bsexenue B Mathcady,

L. Jluneitnas u BexTOpHAS JlaGopatopras paGora «Pemmenye cucTeM THHEHHBX
anrebpa anrebpanvecKuX ypaBHEHMI».

2. | Pazmen 2. JlaGoparopras paGora «Pemenme samau Ha COCTaBIICHHE

AHanuTHYeCcKas YPaBHEHHS NIPSIMBIX B PA3IUYHBIX BHIAXY.
TEOMETPHs «lIONroTOBKAa HMCXONHEIX MaHHBIX TS COCTABIICHHS IIaHOB

OCMHYECKOM CHEMKH U IOKYMEHTALHN .
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3. | Pasnen6. JlaGopatopras paGota «HeomnpeneneHHbI HHTEerpa,
HrTerpansHoe HHTETPUPOBAHKE C IIOMOIIBIO 3aMEHBI IIEPEMEHHBIX Y.
HCYHCIICHHE JIaBopatopras pa6oTa « IHTErpApPOBAHHUE IO YACTIMY.
Jlabopatopras pabora «HecoGcTBEHHbIE HETErPAIELY.
4. | Pasmen7. JlaGoparopuas paGota «/[BolHEIe HHTerpansl. M3meneHue
Kparnsle nHTErpan HOPSI/IKA MHTET PUPOBAHHUS ).
JlaGopatopras pabora «IIpHIOKEHHS ABOWHOTO HHTErpaa.
Brrancnenue miomaeity.
Jlabopatopuas pa6ora «IIpmaoxerus TPOHMHOTO HHTErpana.
Beranciienne MOMEHTORY.
5. | Paznen8.Kpuponuseiinse Jlaboparopras paGora «Teopema Crokca, KPUBOIWHEIHEBIE
HHTETpajIbl UHTErpansl 2-ro poma.
6. | Pasmen9. JIaboparopnas paGora «Iuddepennuansase YPaBHEHHUS C
Huddepennnansarie Pa3IeIIIOIUMHCS TIEPEMEHHBIMHU .
YPaBHEHUS Jlaboparopras pa6ora «Tudpdepennmansusie ypaBHEHHS
BBICIIMX NOPSAKOB C IIOCTOSHHBIME Kod(duuumeHTamu,
XapaKTePUCTHYECKUE MHOTOYJICHEI)
Jlabopatoprass pabota «CucTemsr madbepeHIHaTEHEX
YPaBHCHUH, PEINICHHE MATPUIHEIM CIIOCOGOM Y.
7. | Pazmen 10. Psner JlaGopatoprasi paGora «Psasl. BesBieHme CHCTEMHBIX
CBS3€H W OTHOIICHMH MeXTy H3ydaeMbIMu SBJICHUSMH,
OpOIECCaMM  W/MIH  OOBEKTAMH HA OCHOBE IOPHHATON
napajurMeDy.
8. | Pasmen 11.Teopus JlaGopatopras paGora «Teopus BeposTHOCTEH. DiIeMeHTEI
BEPOATHOCTEH. DJIEMEHTHI MaTeMaTHIeCKO CTaTHCTHKU.
MaTeMaTHIeCKOR «CucremaTusans o6HapyKeHHOM HH(OpManyy, momydeHHoM
CTaTHCTHKU 43 PasHbIX MCTOYHHKOB, B COOTBETCTBHH C TPeGOBAHUSIMY U
YCIIOBHSMH 32124l ».
5.2.3. Cosepxanue NpaKTHIECKHX 32 HSITHE
Haunmenosanmue
Ne Conep:xanue
Paspena qucnnniamas:
1. | Pazmen 1. Bxonzoe TECTHPOBAHUE 110 IUCILUILIKNHEE,

Jlune#tnas u BekTOpHas
anrebpa

Martpuns! u neiicteus ¢ Hamu .Brraucienue onpenenuTenei
ILIIm BEICIX mOpsakoB Brrmcienwe COOCTBEHHEIX
SHAYCHHH M COOCTBEHHBIX  BEKTOPOB MAaTpHIEL
Huaronasnusauus Marpmr.

Panr marpuust. Teopema Kponexepa-Kanewm. Pemenue
CHCTEM JMHEHHBIX ypaBHeHHM MeronmoM Iaycca. Pemrenme
CHCTEM JIMHEHHBIX YPaBHEHHA ¥ MATPHYHBIX YPaBHEHHUH.
Pasjoxenne BexTopa 10 Gasucy. Marpuna mepexopa.
Pemenme cucreM nmmelmBIX ypaBHeHmi. IIpoBenenume
OLCHKA  COOTBETCTBHS  BBLIOPAHHOIO — HH(OPMALHOHHOIO
PeCypca KpUTEPUSIM IIOJTHOTHI ¥ AYTEHTHIHOCTH.
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Paznen 2.
AHanuTHueckas
reOMETpHUS

Bekropa. CkangpHOe IpOW3BENEHHE BEKTOPOB H €ro
OpaKkTHYeCKOe IpUMEHEHHE. BeKTOpHOE © CMelaHHOe
npousBeneHue BeKTOpoB. OOveM mnupamumsl. [Ipsmas Ha
IUIOCKOCTH. PaccTosHus oT Toukm 10 mpsiMoit. TTocKoCTs B
NpoCcTpaHcTBe. HOpMabHEINH BEKTOp, PACCTOAHUS OT TOUKH
Ao mnockoctd. IIpsiMas B mpocTpascTBe. Hampapmsromuit
BEKTOp. JIMHMY ¥ TOBEPXHOCTH BTOPOTO MOPSAKA, DILIHIIC.
Ianep6oma. [TapaGona. [pusenenue mamit u [IOBEPXHOCTEH
BTOPOTO MOPSIKA K KAHOHUIECKOMY BHLIY.

Pasznen 3.
KoMmnexcHpli anamas

Bunom Herorona. Tpeyronsauk Ilackans. Cogeranus.
Komnnexcneni ananus. [lenenue u yMHOKeHHe
KOMIITEKCHBIX qHcer. Dopmyia Ditnepa. Popmyna Myaspa.
V3pedenue KopHel n-0ff cTeneHy.

Paznen 4.
Brenenue B amamus

Ilpenensr [OCIe0BaTeIbHOCTEH 7§ byHKITHIL.
3ameuarensHble npezensl. [IpHMeHEHHE SKBHBATCHTHEIX H
OeCKOHeIHO MaBIX K BBMHCIEHHIO Tpenena. Brramcienue
npenenos.  ONpefeneHde HENPEPHIBHOCTH (GYHKIMH w
HaXOX[CHHE €€ TOYEK pPa3phIBa.

Pazgnen 5.

Hubdepennuansroe
HCUYHCIICHHE

Ilpowsogmas u muddepenmmar Gysxuwm. VYpasHenue
KacarenbHOW. lIpuOimmkenHsie  Bhrmcnenms.  Tabmmna
Ipou3BOIHEIX. [IpoU3BONHBIE IapaMETPHYECKUX B HESBHBIX
Gynxmmit.  TTpomsBommsie BBICIIHX nmopsnxos. [Ipasuio
Jlomutana.  Bospacramme u yObIBaHHE  yHKIHIL.
OKCTpeMyMBI (yHKIIHE, Bemykmocts, BorayTocTs (yrKImis.
Acuvntotsl. Kpusnsua xpuBoif. YacTHbre MIPOU3BOHEIE.
Ionuert muddepentman dynxmum ¢ JIBYMSI apTyMEHTaMH.
Ipoussoznas cnoxuolf w HesBHOM GyEkmmm, I pajenT
bynkumu. Tlpowssossas Mo  HampasTeHIO. OKCTpeMyM
byHKIHH ABYX MEepeMeHHBIX.

Paznen 6.
Wnrerpansaoe
HCYHCIIEHUE

Tabmuna wmHTErpano. Mertox HHTEIPUPOBAHUS IIyTEM
noaseaeHus nox nuddepermman VHTerpupoBanue MeTomoM
3aMCHBI IEPEMEHHOM. MeTon MHTErpHpOBaHHS IO YaCTSIM.
Warerpuposanue IPOOHO-paIMOHATBHEIX byHKIHiA,
VIHTerprupoBanme TpAroHOMETpPHYECKHX H TUNEPOOTHIECKIX
byrxuuit. UHTerprpoBante HppanuoRaTsHbX GyHKIIAHA,

Paznen 7.
Kparnsle unTerpans:

JIBoitHOI HHTErpall, €ro CBOMCTBa, T€OMETPHYECKHH CMBICIL.
O6nacte  wmHTErpHpOBaHHS. ANTOPHTM  pacCTaHOBKH
IpCACNOB  MHTErpUpoBaHMA.  J[BOMHOM  wHTerpam B
ACKAPTOBBIX M IOJIPHBIX KOoOpiuHaTax. OmpeennTens
SIkobu. @u3uyecKue NPHIOKEHHS NBOHHOIO HHTErpasa.
Du3HYECKUE IIPUIIOKEHHS TpOHHOro wuHTerpaia. TpoitHOlM
HHTCTPANl B ICKApPTOBBIX, MIIMHAPUIECKHX U ChepHIecKux

Pazpen 8.
KprBomuneiiasie
HWHTErpaIbl

KpuBomuneitnrie unrerpans: I u 11 tumnos. PaboTa CHTEL
Audpepermuansusie bopmsr. HezasucamocTs HHTErpaia oT
IIyTH uaTerprposanus. ®opmyna Crokca. @opmyna I'puna.
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Paznen 9.

HMuddepernuansanie
YpaBHEHHsI

Huddepennnansaele ypaBHEHHS NEPBOTO HOpsmKa. Mertox
Bapuanuy IIOCTOSHHOM ® Meron beprymwmm. VYpasmenus
beprynma, Jlarpamxa u  Knepo. Jluddepernmansase
YPaBHEHMs BBICIIMX IOPAKOB. JIMHeHHBIE OQHOPOAHBIC H
HEOMHOpOIHbIE i depeHIHaNbHble  ypaBHEHHS c
MIOCTOSIHHBIMHU KoapdunueHTamu. Cucremsr
mu(pepeHNMANBHBIX ypaBHERH. MeTo CBeIeH s K OIHOMY
YPaBHEHHIO. Pemenue MaTpUYHBIM METOMIOM.
Cucrematmsanus 06HapyKEHHON HHpOPMAIINH, MOTYYEeHHOH
H3 PasHBIX HCTOYHHKOB, B COOTBETCTBHM C TPeOGOBAHHAME H
YCIIOBUSIMY 321a4H.

10.

Pasnen 10.
Pangr

Yuciaossie PSLIBL Onpenenenne CXOJIMMOCTH
NONOXHUTENBHEIX  PANOB 10  MPWU3HAKAM  CPABHEHWUS.
[pusnaku [lanambepa, Kommu u UHTETPalbHBIE TPH3HAKH
JUIL  TONOXWTENBHEIX PsZOB. 3HAKOLCPEMEHHBIE DSIIEL
AOCOMIOTHA H YCIOBHAs CXOIMMOCTE psnoB. Ilpusmak
Jletibnuna. OyHKIHOHAILHEIE psanbl. O6GIacTs CXOOMMOCTH
CTCNCHHOro psxa. Tabmuma psnos Tetinopa-Maxnopena.

11.

Paznmen 11.

Teopus  BeposTHOCTEH.
DJIeMEeHTEI
MaTeMaTHYEeCKOH
CTaTUCTHKH

OJIEMEHTEI KOMOuHaTOpuky. 3amaum Ha OIIpeIeNicHHE
BEPOATHOCTH.  Dopmyna  Bepymm. ITpouszBoasmas
bysxnms.  Venosmas BEPOATHOCTE. DopMyna HOIHON
BCPOATHOCTH, (opmyna bBaiieca. JImckpermas CirydatiHas
BEIIHYAHA. buHoMuHanBEHOE  pacmpenenenme, 3axom
Ilyaccona. Hawambmpie u OEHTPAIbLHLIE  MOMEHTEI
CIy9aifHBIX BenmumH. Henpepsisras CIydaiHas Be/IH4YHHA.
Hopmansroe pacmpenenenme. Cratrcrmueckue THIIOTE3HI.
Kpurepuit ITupcora. Cucrema JABYX CIy4YadHBIX BEIUYHH.

5.2.4. Tlepeuens yaeGHo-MeTORHIECKOTO odecnedeHHs 1191 CAMOCTOATEIbHOM
PaboTsI 00y9aromuxcs mo JACIHILIAHE

O4nas popma oGyqenus

Ne Haumenosanumep Compimriie YueGro- ]
aszena METOAUYIECKOE
JUCIHIUTHHE] obecneuenme

1 2 3 4

1. | Pazgen 1.

Jluneinas ¥ Matpuisr u nelictus ¢ HumH. Bhramcriemue
BEKTOpHAas ompenenurener IL Illm  BelcmmX mopsyxos
anrebpa Bermucnenne  cobcrBeHHBIX  3mavenmit u

COOCTBEHHBIX BEKTOPOB MaTpHIEL
Huaronammsanus matpun. Omenka u aHanmmsa
MHQODMAIMY JUIL OpPraHM3aHH  CHCTEMHOLO
TOZX0Na K DPEIICHUIO NPOOIEMHBIX CHTyalMH u
PEIIEHNS IPOU3BOICTBEHHEIX 3274,

Panr marpuuer. Teopema Kponekepa-Kanemm.
Pemenme cmcrem  ymmeitmpix YPaBHeHHiA
MeTofoM ['aycca. Pememme cmereMm umeBHBIX
YPaBHEHUH W MaTPUYHBIX ypaBHEHWIA. Marpurma
nepexoma.  PemeHwe — cucTeM — mHHEHHEIX
YPaBHEHMUIH.

[11. [3], [5], [8],
[10], [11], [14]
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ITonroToBKa K IPaKTHYECKHM 3aHATHSM.
Iozxroroska K KOHTpOIEHOH paboTe Nol.
IoaroTosxka k HTOroBOMY TecTHpOBaEHIONG] .
[ToaroToBka Kk 3K3aMeHy.

Pazgen 2.
AHanmuTHygeckas
reOMeTpus

CkamsipHoe, BEKTOpHOE 7§ CMeIIaHHOe
IIPOU3BEJICHUE BEKTOpPoB. IlonsipHas cucrema
koopmuHaTr.  IDmockocte W mpsmas B
npoctpancTse. OOMmas Teoprs KPHBBIX BTOPOro
nopsnka. Kawomwdeckoe u mapamerpmaeckoe
ypaBHeHus. IloBepxHocTH BTOpOro mopsKa.
Cucremarmsaiys  o6Hapyxennoit uHpOpMAaNMH,
IIOJTy9EeHHOM H3 DpasHbIX HCTOYHUKOB, B
COOTBETCTBHH C TPeGOBAHMAMH H YCIOBHSMHE
3a/1a9M.

I10IroTOBKA K MPAKTHYECKAM 3aHSTHSIM.
TIloxroToBxka k KoHTpOIBEHOM pabore Nel.
IToaroTosxa k uToroBomy TeCTupoBaHuioNe]
Ioaroroska x SK3aMeny.

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

Pazgen 3.
Komnnexcurrt
aHaImu3

Buom Hroroma. Tpeyrompmmk IMackass.
Coueranus. Kommuexcune YHCIAa B JeHCTBHS
Hal HUMH B  ajrebpamyeckoif dopwme.
I'eomerpugeckas HHTepnpeTamus.  Dopmya
Oitnepa. ®opmyna Myagpa.

IMoaroroska x NIPaKTHYECKUM 3aHITHIM,
IoxroToBka x KoHTpoOIBHOI pabote Nel.
Iloaroroska HTOTOBOMY TeCTHpoBaHMIONe] .
Iloxroroska 3K3aMeHy.

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

Paznen 4.
Brenenne B
aHamms

ITonsarue byuxun. Uncnosas
TIOCTICIOBATENMBHOCTE U €€  IIpefel. Ipenen
¢byakmun. Beckoreuno Manele B OEeCKOHEUYHO
Gombmue pyrKIuY. Onmocroponswe npenesr.
HenpepsisrOCTS 1 TOUKH pa3peIBa.

Ilonroroska k mpakTugeckum 3aHATHAM.
Ilonroroska k KoHTpOIBHOH pabore Nel.
IToaroToBxka k uToroBomy TecTHpoBaHuONe] .
Iloaroroska x 9K3aMeHy.

[1]. [3], [51, 8],
[10], [11], [14]

Pazpen 5.
Huddepennmans
HOE HCYHCIICHUE

IlpousBomnas u mapdepennyan  byuxmmm.
YpaBHeHHe  KacaTembHOIL. [Iprbmkennsie
BBIYHCJICHHS. Tabmauma TIIPOHA3BOHEIX.
IlpousBommble mapamerpuueckux u HESABHBIX
bysxmmit. [TpowsBommble BBICIIHX IIOPSIIIKOB.
Ipasuno Jlomutans. Bospacranme u yOBIBaHuE
bysKTmE. SxcTpemyMEL (yBKnui. Bemykinocts,
BOTHYTOCTh (DYHKLUH. ACHMIITOTEL Kpususna
KpuBOH. YactHBle mpomsBommble. IIoMHEDL
mubdepermman  dyuxmum C  IOByms
aprymentamu.  [lpowsBommas  cnoxsOR  u
HEABHOH  byHKIHH. I'pamuent  dyrxmmn.
[Ipom3Bommas 1o HAaNPaBICHUIO. DKCTpEMyM
YBKIAHE IBYX nepeMeHHbIX.

HozroroBka k mpakTHaeckM 3ausTHsM.
110ATOTOBKa K KOHTPOIBHOH pabote Nel.

[1]. [3], [6], [8],
[10], [11], [14]
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IToaroToska x urorosomy TeCTHpoBaHMIONe ],
IoaroToBKa K sK3aMeHy.

Paznen 6.
Hnterpamsuoe
HCYHUCIICHHE

Tabmana wunTerpanor. Metox HHTET PHPOBaHHUS
OyTeM  moxBeneHHs mnox  auddepenmuan
UnrerpupoBarnue MeToom 3ameHs! IEPEMEHHOM.
Meron WHTErPUPOBaHUS 1o JacTsIM.
Hnrerpuposanue ZpOOHO-paHOHATEHEIX
bysKIHiA. WnTerpuposanne
TPUTOHOMCTPHYECKHX M THIepOOTHYeCKHX
dymxmmit. Usterpuposanme HppalAOHATEHEIX
byHKIHiL,

Hozxroroska k npaxTHYeCcKuM 3aHSTHSM.
Hoxrorosxa k taGopatopusm 3aHsTHSM.
IToxroTosxa k KoBTpONEHOH pabote Ne2.
ITonroroska HTOrOBOMY T€CTHPOBaHHIONCD.
IonroroBka k 3auery.

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

Pazpen 7.
Kparasie
HHTETPaJIbI

HBoiinoi maTErpaT, cBOlCTRA 1 T€OMETPHUYECKHIH
CMBICT. O6nacTs MHTErpHpOBaHwS. Anropurm
PaccTaHOBKH IPEIEeNoB HHTErPHPOBAHUSL.
JBoiiHoN mHTerpan B ACKAPTOBBIX M IIOJISAPHBIX
KOOpJIMHATAX. Ompenenurens Sxobm.
Haxoxnenue TUTOIA A " 00BEMa.
Mexannueckue IIPHIIOXKEHHS JOBOMHOTO
UHTerpana. Tpoiinsle unTerpasL.

Iloaroroeka k npaxTmueckmy 3aHATHSM.
IMoaroroska TabOPaTOPHEIM 3aHSTHSM,
Hoaroroxka k koHTpoIBHOH pabote No2.
IMoxrorosxa HTOrOBOMY TECTHPOBAHUIONC,
Ioaroroska x 3a4ery.

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

Paznen 8.
Kpuosuneitnsie
HHTErpajsl

Kpusonuneiinsie uHTCrpansl I wu Il Tuma.
Hubdepernuansusie dopmsL. @opmyna Croxca,
Dopmymna I'puna.

TIlonroroBka k npakTugeckmy 3aHATHUIM,
IMoaroroska J1a00pPaTOPHEIM 3aHSTHSIM.
Iozxroroska x xoETpoOTEHOM pabote Ne2.
Ioarotoska HTOrOBOMY TECTHPOBaHHION0D.
Ioaroroska 3auery.

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

Pazgen 9.

Hudbepennuans
HEIE YpPaBHEHHS

HMuddepernuansarie YPaBHEHHS  IIEPBOroO
nopsifika. MeTox Bapuanys mocTosHHEOMH 1 METOoJ
Beprymmu. Vpaeuenus Beprymmu, Jlarpamka n
Kiepo. Mudpdepenrmamusie YPaBHEHHS BBICIIUX
MIOPSAKOB. JInneiinse OJTHOPOTHEBIE u
HCOMHOpPOIHBIE nuGbepeHTHATLHEIE YPaBHEHHUS
¢ TOCTOSHHBIMH KO3(dumenTamMy. CrHCTeME
muddepentmansasx YPaBHEHHI. Merton
CBEJICHHUS K OZTHOMY YPaBHEHHIO.
Cucremarmsanus o0Hapy keHHOI! uHpOpManuy,
HOIYy9eHHOH M3  pasHBIX HCTOYHHKOB, B
COOTBETCTBUM C TpeOOBaHWSIMH u YCIIOBHSIME
3aa9H.

ITonroToBka K npakTHgeckmm 3AHITHSIM.
IMoaroroska k 71ab0paTOPHBEIM 3aHATHM.

21, [4], [7], [9],
[12], [14]
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IoxroroBka x KOHTpOTEHOH paboTe No3.
IToxroroska x mToroBomy TecTrpoBanmroNe3.
IloaroToBka k sK3ameRy.

10.

Pasnen 10.
Psamer

Yucnosste psimsl.  OmpemeneEMe  CXOMHIMOCTH
HONOKHUTENBHBIX  pSAOB [0  NIPH3HAKAM
cpasHeHMs. Ilpussaku [lanambepa, Komu u
WHTCIPATBHEIE TPH3HAKUA [UIS IOJOKHTEILHEIX
PAZI0B. 3HAKONEPEMEHHEIE PANBL. AGCOMOTHAS 1
YCIOBHAas ~ CXOOMMOCTH  psAfOB.  Ilpu3Hax
Jle#ibrnma. OyHKIHOHATIBHEIE panel. O6nacts
CXOIMMOCTH  CTENEHHOTO psma. Paznoxenue
(ysxmuit B psigs Pypse.

IToATOTOBKA K IPAKTHYECKHM 3aHATHSM.
IloaroToBKa K 1a60PaTOPHEM 3aHATHSM.
ITosroToBKa K KORTpONBHOH pabote Ne3.
IToaroroBxka k uToroBomy TECTHpPOBaHUIONe3.
lonroroska k 3x3ameny.

21, [4]. [7], [9],
[13], [14]

11.

Pazmen 11.
Teopus
BEPOATHOCTEH.
OeMERTHI
MaTeEMaTHIECKOH
CTaTUCTHKH

OneMeHTEI KOMOMHATOpHKY.  3amadu  Ha
OlpefieicHne BeposTHocTr. Dopmyna Beprymy.
IpounsBogsmas byHKIHS. Ycnosnas
BepoATHOCTE. Dopmyna mosHOl BEPOSATHOCTH,
bopmyma  Baiteca. brHOMEHANBHOE
pacnpenencnue, sakon Ilyaccona. Hauampuse n
HCHTPANBHBIC MOMEHTHI CIIy4YaiHBIX BETHUME.
Hopmansroe pacupenenerre. CraTHcTUgeckue
runotessl. Kpurepuit [Tupcona. Cucrema IBYX
CIyJaWHBIX BenW4uH. CMelaHHEL; MOMEHT,
K03 duImenT Koppemsmuy. OCHOBEI TEOpHH
MaTeMaTHIeCKOH 00paboTKy H3MepeHwyii.
IToaroToBka k mpakTwyeckum 3AHATHSIM.
IlogroroBka x J1ab0OpaTOPHBIM 3aHATHIM.
ITonroroBka k KoHTpOIBHOIK pabote Ne3.
IMoxroToska x HTOTOBOMY TE€CTHPOBaHHIONo3,
Ioaroroska SK3aMeHy.

[21, [4], [7], [9],
[13], [14]

3ao9nan popma obyuenns

HanmenoBanue
pasaeia
JAUCTHILTHHLI

Conep:xanue

Yuebuo-
METOAYECKOE
obeneuenue

2

3

4

Paznen 1.
Jluneiinas H
BEKTOpHAas
anrebpa

Brraucnenne onpenennrenest perommx HOPSITKOB
Bergucnenwe  coGerenmbix 3HAYECHHH H
COOCTBEHHBIX BEKTOPOB MaTpHIEL
Jmaronamuzarnus MaTpun. OneHka W amammza
MHQOPMAUy i1 OpraEMsanmu CHCTEMHOI'0
TIOZXONa K PEMICHMIO NPOONEMHEIX CHTyamuil u
PCIICHUS IPOU3BOICTBEHHEIX 3a/1aY.

Panr marpuusr. Teopema Kponekepa-Kanemm,
Pemerme chcrem  mmedtmnix YPaBHeHU
meTonoMm I'aycca. Pemenwe cucrem nmumeimsrx
YPaBHEHUI H MaTpHYHBIX YPaBHEHUH.

[11. [31, [5], [8],
[10], [11], [14]
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Pasnoxenme BekTOopa mO 6azmcy. Marpuria
nepexofa.  Pemenme — cumcreM  nmHENMHBIX
YPaBHEHUH.

IToAir0TOBKA K IPAKTUYECKUM 3aHSTHSIM.
IlonroToBka K 1a60paTOPHEIM 3aHITHIM.
IloxroToska x KoHTpOIBEHOM paboTe Nel,
IToxroroBka k HTOTOBOMY TecTHpoBaHHIONe].
ITozroToBka K 3x3ameHy.

Pasnen 2.
AHamuTugeckas
reoOMeTpHUsS

CxkanspHoe, BEKTOPHOE " CMEIIaHHOoe
IpOU3BENCHHE BEKTOpPoB. [lonsipHas cucrema
KoopmuHar.  IlmockocTs ®  mpsmas B
IpocTpancTse. OOmas TeOpHst KPUBBIX BTOPOTO
nopsaxa. KaHommdeckoe u mapamerpuueckoe
ypaBrerus. IloBepxmocT: BTOpOro mopsxa.
CucremaTuzanus oOHapyxeHHOM wuHbOpMamwH,
NOTY9eHHOM H3 Ppa3sHBIX HCTOYHUKOB, B
COOTBEICTBHM C TPeOOBAHMSAMH H YCIIOBHSIMU
3a0a4m.

IToAroTOBKa K IPAKTHYECKHM 3aHATHSM.
Ioaroroska k naGopaTopHEM 3aHITHM.
ITonroroBka k KoHTpOIBHO pabote Nel.
Iloxroroska x HTOTOBOMY TecTHpoBaHuioNe].
IToarorosxa x 5K3aMEHY.

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

Pazgen 3.
Kommnexcusrii
aHam3

BuromM  Hrroroma. Tpeyroneaux  Ilackans.
Coveramns. Kommnekcrsie wmcna u IeHcTBIS
Hal HUMH B amrebpamdeckodt  dopme.
I'eomerpryeckas uHTEpnpeTanysa.  Dopmymna
Oiinepa. ®opmyna Myagpa.

IToaroToBKa K MpaKTHYECKIM 3aHsTHM.
Ilonroroska x KOHTPOIBHOH pabote Nel.
IToarorosxka k uToropomy TecTupoBaHmIONe] .
IloaroToBKa K sK3ameny.

[11. [3], [51, [8],
[10], [11], [14]

Pasnen 4.
Brenerue B
aHaJA3

IlonsTHe byHKIMY. Yucnosas
TIOCIENOBATELHOCTE U ee mpepen. Ilpexen
Gysknum. Beckomeuno mambie u GeckoHeuHO
Oomsmme QyHKIHA. Onrocroponnue mpenenst.
HemnpepsiBHoCcTs 1 TOuk: pasphkIBa.
Ilonrorosxka k IpaKTHYECKUM 3aHATHSM.
IToaroToBka k KOHTPOIBHOH pabore Nel.
IloxroroBka k rrorosomy TeCTHpoBaHUIONe] .
Iloxroroska x 9K3aMEHY.

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

Pazpen 5.
Huddepennuansy
0O€ UCYHCIICHHE

YpaBHenue KacaTeTbHOH. [Tpubmxennsre
BEIYHCIICHHS. Tabmuna IIPOH3BO/IHBIX.
IIpomssommrle nmapamerpmueckux u HESBHEBIX
Gynxmuit. IIpomsBogmble BEICIIHX HOPSITKOB.
IpaBuno Jlomurans. Bospacrarne u yGrBanue
Gynxumit. DxcTpemymsr Gyuxuuit. Bemyxaocts,
BOTHYTOCTh (QYHKIHN. ACHMIITOTEL Kpueuszua
KpuBod. YacTHble mpomsBommble.  IloJHEL:
muddeperiman Gynkum ¢ ABYMsI apryMeHTaMH.
IlpousBosiHas cIOXHON u HesBHOM GyHKIMH.

[11. [31, [6], [8],
[10], [11], [14]
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I'pamuent byHaKIHY. IIpouszroanas 1o
HAUPaBIEHHIO.  DKCTpeMyM  (DYHKIHH IBYX
IIepeMEHHEIX. [IonroTOBKAa HCXONHEIX MaHHBIX
AJLA COCTABJICHUS ILIAaHOB KOCMHYECKON CHEMKH M
JIOKyMEHTAI}H.

IoaroroBka K npakTHYECKHM 3aHSTHSM.
IToaroToBKa K KOHTpOIBHOH pabote Nel.
IToaroToska k mToropomy TeCTHpoBaHUIONe] .
IToarororka x 9K3aMeHy.

Paznen 6.
HaTterpansaoe
HCYHCIICHUE

Tabmwma waTerpamos. Merox HUHTErPUPOBAHUS
IyTEM — HOABeNeHHs mox  muddepeHmman
WnTterpupoBanue Metomom 3amers [IEpEMEHHO.
Meron HHTETPHPOBAHUS o YacTsM.
HnTterpuposanue APOOHO-palOHATEHEIX
GyHKUMH. Hnrerpuposanue
TPUTOHOMETPHYECKAX M THHepOONHYecKIX
byHKIHH. HWnTerpupopanue HPPalMOHATBHEIX
dynxumit. Onpenenennri HHTErpa.
Ionrorosxa k npaxTuaecki sansTHsML
Iloarorosxa x 1ab0paTOPHEIM 3aHSTHSM,
IozxroroBxa x xouTpOMBHOH pabote Ne2.
IToxroropka HTOTOBOMY TECTHPOBaHHIONo?.
Honroroska k 3agery.

(11, [3], [6], [8],
[10], [12], [14]

. [Paznen 7.
Kparuse
HHTErPaIbI

JIBotiHOM uHTerpa, cBOicTEa I T€OMETPUIECKUH
cMeIC. OGnacts HHTCIPAPOBaHUA. ANropurm
PaccTaHOBKH IIpEneioB HUHTETPUPOBAHUS.
HBoiinoit unTerpan /ICKapTOBBIX M IOJSAPHBIX
KOOpIWHATAX. Onpenemurens Sxobm.
Haxoxnernue Iomanu H 00BéMma.
Mexanngeckue OPHITIOJKEHHUS JIBOHHOTO
HHTerpana. Tpolinele nuaTerpas:.

IToaroToska k mpaxTryeckum 3aHATHAM.
IozroroBka k KOHTPOMBHOI pabore Ne2.
Ioaroroska x HTOTOBOMY TE€CTHPOBaHHIOND.
IToaroroska x 3a9ery.

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

. [Paznen 8.
KpuBosmaeitnsie
HHTETPaTHI

KprBonuneitase HHETETpael I w Il Tuna,
Hubdepennuansare Gopmer. ®opmyna Croxca,
@opmyina ['puna.

Kpuponuneiinsie HHTETpaisl 2-ro poja.
IlonroToBka k mpakTraeckmy SaHATHSIM.
IMoaroroska KOHTPOIBHOM pabote No2.
IMoaroroska HTOTOBOMY TECTHPOBaHHIONCD,
IToxroroska x 3ayery.

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

. Paznen 9.

€ YPaBHEHUS

Juddbepennmansarr

Hudbdepernmamsusie YPaBHEHHUS  IIE€pBOTO
opsinka. Merox Bapmammu nocTosuuOMH i MeToz
Beprymm. Vpasuenns Bepuynmu, Jlarpamxa u
Kitepo. [Tupbepenumansusie YPaBHEHHUS BBICITHX
MIOPAKOB. JInuelinrie OIHOPOJIHEIE H
HEonHOpomHbIe Mubdepernmansuse YPaBHEHHUs
C HOCTOAHHBIMH Kodpdummentamu. Crerempy
I depermansap YDaBHEHHUIA. Meron

21, [4], [7], [9],
[12], [14]

18




CBEJICHUS K OZTHOMY YPaBHEHHUIO.
IloaroroBka x mpakTHYIeCKEM 3aHATHIM.
IToAroToBKa K 1a6OPATOPHEIM 3aHATHSM.
IToxroroska x KOHTPOJBLHOH padoTe Ne3.
Ioxroroska x urorosomy TECTHpPOBaHUIONC3.
Ioxroroska k 3x3ameny.

10

Pasnen 10,
Psimer

Hucnosste psnsr.  Onpenenenme CXOIMMOCTH
HOTIOKMUTENBHBIX  DSIIOB [0 IpPHU3HAKAM
cpaBHenus. Ilpusmakm [lanambepa, Komm u
HHTCTPANbHBIE IPU3HAKH JUIA IIOJIOKHUTEIBHEIX
PsIIOB. 3HakomepeMeHHsIe Pbl. AGCOMIOTHAS M
YCIOBHAA — CXONMMOCTb  psimoB.  Ilpm3mak
JleiiGruna. ®yrxkumonansuse panel.  O6nacTs
CXOMMMOCTH CTENEHHOTo psina. Tabuma pAI0B
Teiinopa-Maknopera. Pasnoxenue bysKnuii B
psnel Oypse.

Iloarororka x IPaKTHYECKUM 3aHATHSIM.
IMoxaroroska x nab0paTOPHEIM 3aHSTHSM.
Ioaroroska k KoHTpOTBEHOMN pabote Ne3.
IMoaroropka HTOrOBOMY TeCTHpPOBaHUION3.
ITonroroska 9K3aMeHy.

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

1

[a—

Pasmen 11.
Teopus
BEPOATHOCTEH.
OneMenTE
MaTeMaTHYeCKOH
CTaTHCTHKH

OIreMeHTEI KOMOMHATOpUKH.  3amaum  ma
ONpenenenne BeposTHocTH. Dopmyta Beprymmm.
IIpousBomsmas QyHKIWHSL. YcnoBuas
BEPOATHOCTE. Dopmyna momoif BEPOSTHOCTH,
bopmyna baifeca. Bunomunaneroe
bacnpenenenne, 3akou Ilyaccona. Havaneneie u
OCHTPANBHEIC MOMEHTHI CITyJaiHbIX BEJIMYHH,
Henpepeisras CltyyaifHas BEJINIHHA.
Hopmansnoe pacnpenenenue. CratucTuyeckue
runoressl. Kpurepuii IMupcona. Cucrema IOBYX
CIy9alfHBIX BenuumH. CMermanHL MOMEHT,
Ko3(pdunmenT Koppe sy, OcroBEI  Teopun
MaTEMaTHIECKOR 06paboTky m3Mepenwyit.
Iloaroroska 1abOPaTOPHEIM 3aHATHAM.
Hoxroroska KOHTPOJIEHOM paboTe Ne3.
Ionroroska x HTOTOBOMY TeCTHpOBaHUIONC3.
Ioaroroska 9K3aMeHy.

2], [4], [71, [9],
[13], [14]

1. Amamutugeckas reonme

5.2.5. TeMbI KOHTPOIBHBIX pabor

2. Wnrerpuposanye, Muddepennuansusie ypasrems

3. Psmer Teopus BEpOs

THOCTEH.

5.2.6. Temb1 KypcoBbIx NPOEKTOB/ KypCoBbIX paoT
yuebnvim nnarom ne npedycmomperis

TPUs U TUHEeHHAs anreGpa. Huddepennuporanme.

6. Meroamaeckne ykasanus AJIs 00Y9AIOIIHXCS 110 0CBOCHHIO AHCHMILTHHB]
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B Oprammsanus gestersrocTH CTYIEHTa

Jlexnms.

B xone nexuuonHEX 3amsTHii HE0OX0oauMo BecTH KOHCIEKTHPOBaHHE y4eOHOro MaTepmana,
ofpamars BHEMaHWE Ha KaTeropuH, $OPMYIHPOBKH, PaCKpPHIBAFONIHE COJIEPXKaHUE TeX HIIH
MHBIX SBJICHHH U IIPONECCOB, HAYTHEIC BHIBOIEI U IIPaKTHYECKHe pekoMeHaanuu. Heobxomumo
3a/laBaTh IPENOAABaTeNI0 YTOUHSIOIIHE BOIIPDOCBI € HENBIO YSICHEHHS TEOPETHUECKHUX
TIOIOKEHUH, Pa3pEINeHns CIIOPHBIX cutyamuit. Ilenecoobpasto mopaGaremats cBoi KOHCIIEKT
JICKIAH, [enas B HEM COOTBETCTBYIONIME 3aluCH W3 JTATEPATyphl, PEKOMEHIOBAHHOIMA
TIPeTIONaBaTeNIeM M IPelyCMOTPEHHOH YIe6HOkH IIPOrpamMMOii.

Ipaxkrrgeckoe 3ansTHe.

Pabota ¢ xomcmexTom TIEKIHHA, MOArOTOBKA OTBETOB K KOHTPOJIEHEIM BOIIPOCAM, IPOCMOTp
PCKOMEHIyeMOH smTepatypsl. OcoBoe BHEMAHMeE [P 3TOM HeoOXomuMo obpaTuTh Ha

rpaduYecKyX 3a1aHuH, permenme 3a1a4 0 alrOpUTMY H JIp.

JIaﬁopaTogHoe 3aHATHE.

Camoc*rosrr €JIbHadA padbora B AVAUTOPHOE BpeMs MOSKET BKJINOYATH:

. KOHCICKTHPOBaHKE (COCTaBNEHHe TE3UCOB) JEKIHUIA;

. BBIIOTHEHHE KOHTPOIBHEIX PaboT;

. perenne 3anay;

. paboTy co crnpaBouHOf 1 METOIMIECKON IUTEpaTypoii;

. paboTy ¢ HopMATHBHEM H IIPaBOBBIMH aKTAMH;

. YHacTue B TECTHPOBAHMY U Ip.

Camocroarensnas paboTa Bo BHEAYTHTOPHOE BPEMSI MOKET COCTONTE H3:

. TOBTOPCHHE JICKIMOHHOTO MaTepHaa;

. IIOATOTOBKH K IIPAKTHYECKUM U 1abOPaTOPHEIM 3aHATHSIM;

. H3y4CHUS y4eOHOU W HaydHOM JTUTEPATYPBhI;

. H3y4CHHS HOPMATHBHEIX IPABOBBIX aKTOB(B T.4. B 5JIEKTPOHHBIX 6azax NaHHBIX);
. PCIICHUS 3a71aY, BEIAHHBIX HA IPAKTHIECKAX 3aHATHSIX;

. TIO/ITOTOBKH K KOHTPOJIBHEIM paboTam, TECTHPOBAHUIO U T.I.

. BBIZICTICHHE HauboJee CIOXKHEIX H NPOOIEMHBIX BONIPOCOB 110 H3y4YaeMoi Teme

Ha HX €XCHEIEIbHBIX KOHCYJ'IBT&HI{EX;

* IIPOBELICHHUE CEIMOKOHTpOJ’ISI IIYTEM OTBETOB Ha BOIIPOCEI TEKYLIETOo KOHTpPOJIA 3HaHHﬁ,
pemennsa 3a1a4, TPe/CTaBICHHEIX B )"‘ICﬁHO-MGTOI[H‘IeCKHX MaTepHanmax I{ad)e)lpbl 3agad,
TECTOB.

[IPaKTHYECKHX M JaGOpaTopHEIX SAHATHAX, W MPH IPOXOXKIECHHH npakTuku. K xaxmoit teme
KOHTPOJBHOH paGoTEI PCKOMEHIYeTCs NPUMEpHBI mepedens OCHOBHBIX BONPOCOB, CITHCOK
HE0OX0quMOl JuTepatypel. Heobxomumo H3YYHTE JIATEpaTypy, PEeKOMEHIyeMYO s
BLITOJIHEHHS KOHTPOJIBHOM paGoTel. UToGnr IIONHEE PACKPEITE TEMY, CIEAYET HCIIONB30BATE
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HOTIOIHATEIBHEIC MCTOYHUKH M MaTepHaibl. WHCTPYKIHMS MO BEIIONHEHHIO KOHTPOJIEHOM
PaboThI HAXONUTCS B METOMMICCKAX MaTepHaax Mo JUCIUILIAHE

Ioaroroska k IK3aMeHy, 3a9eTy
Ilonroroska cTymenTos k SK3aMEHY, 3a4€Ty BKJIIOYACT TPH CTAIHH:

- CaMOCTOATebHad paboTa B TedeHre YIeGHOro roga (cemectpa);
- HEIIOCPEACTBeHHAs IOArOTOBKA B IHH, NpeIIECTBYIOMME SK3aMEHY, 3a9ETY;
L— [IOATOTOBKA K OTBETY Ha BOIPOCKL, CONEPIKAIMMECS B GHITETE.

7. O6pazoBaTenbHbIE TEXHOIOr UM
Ilepeuens 06pazoBaTebHBX TEXHOIIOTHH, HCIONE3YEMBIX [PH H3YYeHHH IHCIIAIUTHEEL
«Marematukay.
Tpagmumonnsie 06pasosarensHLIe TeXHOJIOTHH

Hucnunimea  «Maremarakay TIPOBOMATCS C  HCIONB30BAHWEM TPANHIMOHHEIX
00pa3oBaTeNbHBIX TeXHONOrHil OPHCHTHDYIOINWECS Ha OpTraHH3amuio obpasoBarensHOro
NPOLECCa, IPEATIONAralolTy o IPAMYIO TPaHC/SIHAIO 3HAHI OT INPENOAABATENS K CTYAEHTY

TPanHITHOHHEIX TEXHOJIOTHIL:

Jlexmms — nocrenoparemsroe H3TI0XEHHE MaTrepuhana B AMCUMIIINHAPHOR JIOTHKe,
OCYIICCTBIIAEMOE IPEAMYIIIECTBEHHO BEPOAILHEIMY CpecTBAMY (moHOMOr IpernoaaBares).

IIpakTryeckoe 3amaTme — 34HATHE, IOCBSINEHHOE OCBOEHHIO KOHKPDETHBIX YMEHHH u
HABBIKOE II0 IIPEJUIOKEHHOMY ITOPUTMY.

JIaboparopusre 3ansTHsg — OpraHu3anys y4e6HoH paGoTs ¢ pearsHBMu MaTepHaTbHBIMI
H HHOOPMAaNMOHHBIME oOBeKTamMu, SKCICPHMEHTaNbHAs paboTa ¢  Momensvu pealbHBIX
00BEeKTOB.

Harepakrusnbie Texmonornu

o mucnmmmane «Maremaruxay JICKUVOHHBIC 32HATHS POBOAATCS C UCHOMB30BAHHEN
CIICAYIOMIX HHTEPAKTUBHBIX TEXHOIOIMiA:
Jlexnus-Busyannsanus - IpeacTaBiseT co6olt Bu3yamsHyo dopmy monawu nexmmonHOro

YMCHHE aKTHBHO CIlyIIaTs, BHIpaGATHIBATE obmee MHeHue, paspermars BO3HHUKAKOIIHE
pasHoracus). Bee 310 gacto 6pmaer HEBO3MOXHO B OOIBIIOM KOJITEKTHEE,

I/Im]mpmalmmmo—lcommynmcauaoﬂnue obpaszoBaTe/bHBIE TEXHOIOIHY -

Oprarusanus obGpa3oBarersHOro mpornecca, OCHOBaHHaA Ha IPUMEHEHHH
CHENHATN3APOBAHHBIX IPOIPAMMHEIX CPEIl M TEXHHYECKUX CPEICTB paboTh ¢ uHdOpManmei.
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8. YaebHo-mMeTonmueckoe u HH(pOpManHoHHOe 00ecneyenme AUCHUTIAHBI

8.1. Ilepewemr ocmoBHOH AOMONHHTEILHOH  y4eGHOi JIHTEePaTypEI,
Heo0X0auMOoi IS ocBoeHHs M CHMILTHHBI
a) ocnosnas yyeonan numepamypa:

1. Hanko ILE. Bricmas MATEeMaTHKa B yIPaXHEHUIX W 337a4aX B 2 9.:y4e6. mocobue
A BysoB /ILE. Jlamko, AT. ITomos, T.S. Koxesrukopa.— M.: 000 «M3narensexuii mom
«OHMKC 21 Bex»; 2005, 4.1.-303c.

2. Jlarxo ILE. Beicmas MaTeMATHKA B YIPaXHEHUIX U 3a7a49aX B 2 9.:y4e6. mocobue
At By3oB /ILE. JTauxo, AT, ITomos, T.4. Koxerrukopa—M.: 000 «H3marensckuii nom
«OHUKC 21 BeKky; 2005, Y.2: —415¢.

3. Tycak, A.A. Bricnag MaTeMaTuka: ygeOuuk /A .A. I ycak. —-Mumnck: TerpaCucremc,
2009. ~Tom 1. —544c¢. — 978-985-470-938-3. —[OnexTponusri pecype]Pexnm nocryna:
http:/x’www.iDrbookshop.ruf28059.html

4. Tycak, A.A. Bricmas matemaTuxa: Y4eOHHK /A.A. I'ycak. —~Munck: TerpaCucremc,
2009. —Tom 2. 446 ¢. -978-985 -470-939-0. —[Dnexrpormbri pecype] Pexaum nocryma:
http:f/www.iDrbookshon.ruf28060.html

6) dononnumensnas Yuebnan umepamypa:

AcdarensHocTh. ITocobue mus CaMopasBuTHs GakanaBpa: yueGroe nocobue / H.IL ITyukos [m
Ap.]. — Tam608: Tam60BcKuiL T'OCYNapCTBEHHBIN TeXHIYeCKHi} yHHBepcHTeT. —2012. —Yacrp 1. —
e, — 978-5-8265-1151-0. —[OnexTponnss pecypc]Pexum JAOCTyma:
http:f/mvw.iprbookshon.rufﬁB892.htm1
9. Ilyukos, H.IL. IMpumenenne MaTeMaTWYeCKuX 3Hamui g npodeccHonansHol
6

Ap.]. — Tam60B: Tam6oBckmit T'OCYNapCTBeHHbI TeXHIIecK it yHuBepcuTerT. —2013. —Yacrp 2, —
65 c. —978-5-8265-1186-2. ~[Onexrponnst pecypc|Pexum AocTyma:
http://www.iprbookshop.ru/63 893.html

6) nepeuens yuebrno-memoouueckozo obecneuenus:

M. : Mockosckmit TOCYIapCTBEHHBIN CTPOUTETbHEH YHUBEPCHTET, Al [Tt Dp Megua, DEC
ACB, 2014. — 88 ¢. — 978-5-7264-0861-3. — Pexxum nocryma:
hgp://Www.inrbookshop.mf23283.html
11. SIxcy6aes K. Jlexuuu no Bercrmeis Matemaruke. Psaypr. Actpaxans. AVICH.2013 1. —
35 c. http://edu.aucu.ru
12. Myxmsa 10.A. Maremaruxa. YMIT mq DPCIICHAS U BEIIONHEHAS KOHTPOMBHBIX
PaboT ans cTymeHToB oOwHOrO K 3409HOr0 06ydYeHHS 1O HampapIeHHrO HOATOTOBKH
«3eMneycTpoiicTBo 1 KaZacTpsr» KOHTposbHAS paboTa Nol. Actpaxans. AUCH.2015 r. —
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65c¢. http://edu.aucu.ru

2) nepeuens onnaiin Kypcoe
https:ﬁwww.intuit.rufstudies:’coursesf 107/107/info

8.2. Ilepeuensn Heo0X0uMoOro JIMNeHsHoHHOTo H  cBOOOAHO pacmpocrpamsiemoro
NporpamMmuoro ofecmedeHns, B Tom THCIE H  OTeYecTBEHHOIro IIPOU3BOACTBA,
HCII0Ib3Y€MOro MPH 0Cy I eCTRIIeHHN obpasoBaTtesHOro mpomecca mo AHCHMILIAHE.

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 TPO(ecCHOHATLHEIX 0a3 maHHBIX B HH}OPMaNHOHHbBIX
CHPABOTHBIX CHCTEM, JOCTYIHBIX o0y9alommMest npu ocBoeHmH AHCHHITHHBI

1. OnexTporHas Hﬂd)opMauHOHHO-oﬁpaswaTeﬂLHaﬂ cpena YHuBepcurera:
(http://edu.aucu.ru, http://moodle.aucu.ru)

2. «ONeKTPOHHO-6HB O TeHAS chcTeMa «YHUBepcHTeTCKas OubiroTexay
(httDs://biinoclub.con‘n_/);
3. «BﬂelchOHHo—ﬁHGJIHOTetmaa cucrema «IPRbooksy ( www.iprbookshop.ru

4.  Hayunag SJICKTPOHHAS OUOIHOTEKA (http:!f’elibrarv.m/defaultx.asg).

Koncynbrant + http://www. consultant-urist.ru/

6. DenepansHbLi HHCTHTYT NPOMBINIIEHHOM COGCTBEHHOCTH
https://www]1 . fips.ru/

7. Ilarentras 6aza USPTO
https://www.uspto. ,qov/patents-application—nrocess/search-natentsf

9. Onucanue MaTepHAILHO-TEXHHIECK O 0asml, HeoOxommmol g
OCymecTBIeHHs1 06pa3oBaTeILHOIO nponecca no qUCHUANIAHe
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HaumeHoBanne CHeHAIbLHBIX
oMemenuii u moMmemennii bifi £+
CaMOCTOATENbHOM paboThI

OcHamenHoCTE CHEeNHANBHBIX
HOMEIMEHHH U OMeMeHuH 115
CaMOCTOATEIbHOM padoTel

Yueburie ayauropun ms IPOBENCHUS
Y9eOHBIX 3aHATHIL:

414056, . AcTpaxans, yi. Tatumega, 18,
aymuropun Ne 204, 4, 207, 209;

Ne 204 Kommmexr yue6rois Mebenu.
CrauyonapHeit Mys THMe THitHE KOMILIEKT.
Hoctyn x uadopmanmonso — TEJIEKOMMYHH-
KalHOHHO! cetn «UHTepHETY |

414056, . AcTpaxans, yi. Tarumega, 22a,
aymaropun Ne 202, 204, 205,

Ne 4 Kommmexr y4ebHOM Mebey.
ITepenocroix MYJIbTEMEUHHBIA KOMILIEKT.,
Hocryn x HHOOPMAHOHHO — TEIeKOMMYHH-
Kanuonno# cetu «MHTepHETY

Ne 207  Kommnexrt y4ebHO0M Mebey.
Komnkrorepsr - 15 mr, Crannonaprsrit
MYJIBTHMEIUNHBIE  KOMITIEKT., Hoctyn  k
HHQOpManmoHHo — TeJICKOMMYHHKAIHOHHOH
cetu «METEepHETY

Ne 209  Kommmexr y4eOHO# Mebeny.
Kommsrorepsr - 15 . Cranuonapusrit
MyIbTEMETUAHBIA  KOMITeKT. Hoctyn
HHOOPMAIOHHO — TeIICKOMMYHUKAIIHOHHOH
cetu «MHTepHETY

Hocryn K
TCIICKOMMYHHKAHOHHO} CeTH «UHTepHETY

Ne 202  Kommmexr y4eOHOM Mebemy.
IMeperocHoit MYJIBTUMEMUHBIN KOMILIEKT.
Hoctyn K HHMOPManuonno -
TCIICKOMM YHUKAHOHHOH CeTH «UHTepHETY

2204 Kommiekr y4ebHOH! Mebeny.
Iepenocuoit MYyTBbTUMEIUMHBIA KOMILTEKT.,
Hoctyn K HHQOpPManuoHuo =
TCIICKOMMYHUKANHOHHON ceTr «HHTepHETY

Ne 205  Kommmext y4eOHO# Mebemy.
ITeperocroit MYNTBTUMEIMHAHEIA KOMIITEKT.
HHGOpManHouHO -

ITomemenusg AT CaMOCTOSITEIILHOH
paboTsr:
414056, r. AcTpaxans, YL Tatumepa, 225,

Kommerorepsr -8 mr.
Hoctyn x madopmanmonmo — TeJIEKOMMYHH-
KaltHOHHOH cetn «UHTepHeTY

Ne 201 Kommnexr Y49eOHOM Mebem.

Ne201, 203.

414056, r. AcTpaxans, yi. Tatumepa,
186, Oubnmoreka, YUTaNBHEIH 3a7.

Ne 203 Kommnexr y4eOHO#M Mebey.

Komnsroreprr - 8 mr.

Hocryn HHpOpMaImoHHO — TENEKOMMYHH-
KalluoHHOH cetn «MuTepHeTy,

Bﬂﬁ.nuo*rexa, YHTAJbHBIH 34,1,

Kommiext yuedmoi Mebenu.

Kommeroreps: -4 .

Hoctyn k urdopmanmonmo — TEIICKOMMYHH-
KanuonHOH cetn «MuTeprery,
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10. Ocobennocrn OpraHM3anud o0y4YeHHs N0 JUCHHILIHHE «MartemaTukay g
HHBATH/IOB H JIMI ¢ OTPAHHYEHHBIMHE BO3MOXHOCTSIMH 30pOBbSH
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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

3asenyronmit kadeapoi Jgf / Espnomesnko O.1.

(moamuck)




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.

Pentenzent:
ITonos I'eopruit AneKcaHapoBHY
A.T.H., npodeccop, 3aBeyromumii x\ad)cgpa——-

«MﬂqmpmaumHHou 6c30nacnoc174/ ?

(noamice) D, H. 0.



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:

HoueHT Kadenpsr «CHCTEMBI
aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS U

MOJIETTHPOBAHMI»

I'AOY AO BO «Actpaxanckuii

rOCyIapCTBEHHBI apXUTEKTyPHO- (
CTPOUTENILHBIM YHUBEPCUTET,
K.(.-M.H., JOUEHT
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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 .

3as. Kabenpoii
K.T.H., JIOIIEHT )45/ /O.H. Epnomenko/

yueHas CTeneHs, YISHOE 3BaHHe %ﬂnwcn H.0. Gamnunus

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

¥

yuc€Has CTCICHb, YYCHOC 3BaHUEC IIOANKUCH

CTapIIuii MpernoaaBaTelb /N.A. YepernoBckas /

N.0. ®amunus

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

A
K.T.H., IOLIEHT . /k'i | _O.N. Espnorenko /
y4eHas CTENeHb, YIeHOe 3BaHne {nozacig N.0. ®amuiust

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
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MuHHCTEPCTBO 00pa30oBaHHA H HAYKH ACTpaxaHCKOH obnacTm
IFocyaiapcTBeHHOE aBTOHOMHOEe 00pa30oBaTedbHOE YIPEKACHHUE
AcTpaxaHckoil o6aacTH Bricmero o0pasoBaHus
«ACTpaxaHCKHN roCyXapCTBeHHBIH APDXATEKTYPHO-CTPOHTEAbHbIH

YHHBEPCHUTET»
(TAOY AO BO «ATACY»)

OILEHOYHBIE 1 METO/IMYECKHUE MATEPHAJIbI

HaumenoBanue THCIHNIHHBI

Maremartuka

(Yrazvleaemces HQUMEHOBAHUE & COOMBEMCMEUY C YiebHbIM NIAHOM)

Ilo HaNPpABJCHHIC NMOAroTOBKH

21.03.02 «3eMIeyCcTPOCTBO ¥ KaJaacTpPhI»

(YKaswieaemcs HAUMeHOBAHUe HANPAsTeHUs nod2omosku 6 coomeemcmeuu ¢ @I'OC BO)

Hanpasaennocts (mpoduis)

KagacTp HEIBIKHIMOCTH
(yrasvieaemces naumerosanue npogunsa 6 coomsemcmsuu ¢ OIIOI)

Kadenpa CucreMbl ABTOMAaTH3MPOBAHHOI'O NPOCKTHPOBAHWA XU MOJCITHUPOBAHKA

Kpaymuxarys BEITyCKHIKA Oaxanasp

Acrpaxans — 2021



PaszpatGoruuk:
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CT. IIPENOIaBaTellhb £ C”/ x.-/{:"f’ / U.A. Yepemnosckas /
(3aHMMaeMast JOIDKHOCTE) (Moxnwcs) 1.0.0.

OnernotHbie 1 METOMMIECKHE MaTepHAlIB! PACCMOTPEHBI M YTBEP)KACHS! HA 3aCEIaHUY Ka-
denper «CucTeMbl  aBTOMATH3MPOBAHHOTO NPOEKTHPOBAHHS K MOZIENIMPOBAHHAS» TPOTOKOI
1Y o
N 7 ot /L.0% 4/ r.

7,
3asenyromuii kabeapoit .»j/é/ / O.Y. Epnomienko /
OMITHCE) 1.0.0.
CoruacoBano:

IIpencenarems MKH «3emneycTpoiicTso u KalaCTpsI» HAPaBICHHOCTD (TPOGHIIL)
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1.1,

1.2

L2l
1.2.2.

1.23.

COJIEPKAHME:

OrneHoYHBIE © METOIAYECKHE MATEPHAIE! [T TPOBEACHHS TEKYILErO KOH-
TpOJIs yCIIEBaCMOCTH M IIPOMEXYTOYHOH aTTecTaluy 00y9aromuxcs mo
JUCTIHIIIAHE

ITepeveHb KOMIIETEHIAM C YKa3aHUEM 3TAIOB HX (hopMupoBaHHS B
IPONECcCce OCBOCHMA 00pa30BaTeILHOMN IPOrPaMMEI

Onucanve nmoxasateneii i KPUTEPHEB OLEHABAHMS KOMITETEHIIUH Ha
PasIMYHBIX Tanax uX GOPMHUPOBAHMUS, ONHCAHNE KA OLCHUBAHNS
ITepeyeHb ONEHOYHEIX CPECTB TEKyIIEero KOHTPOJLS yCIIEBAEMOCTH
Onucanve moxasarelell ¥ KpHTEPHER OLEHHBAHAS KOMITETEHIMH 110 JHC-
[HIUIMHE Ha Pa3JIMYHbIX dTalax X (OPMHUPOBAHMUS, ONMCAHHUE IIKAJ OI[e-
HUBaHUSA

ITxana onenvBanus

THOBEIE KOHTPOIEHbIE 3aIAHNS HITH HHbIE MaTepHalisl, HeOOXOIUMEBIE IS
OLICHKH 3HAHHH, YMCHUH, HABBIKOB, XapaKTEPH3YIONIMX STAIIEI dopmupoza-
HUST KOMIIETEHITHA B IPOIIECCE OCBOCHHS 06pa3oBaTeNbHOM IPOrpaMMBbI
Ilepedens 1 xapakTepHCTHKH IPOLETYpE OIEHIBAHHS 3HAHUH, yMEHHH,
HABBIKOB, XapaKTCPU3YIOMHNX 3Tallbl GOPMHUPOBAHHS KOMIETEHIHIH

IIpunoxenns

Crp.

11
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15

16
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2.TanoBble KOHTPOJBHbIC 3aJaHHA HIM HHbIE MATEPHAILI, HEOGXOAUMBIE /IS OMEHKH
3HAHHH, YMeHMIi, HABLIKOB, XapaKTePH3YIOIHX 3Talbl (OPMHPOBAHHS KOMIIETEHIHH M
nporecce 0CBOEHHS 06pa30BaATENLHOM NPOrPaMMBI

TWITOBBIE 3AJTAHIS 711 ITPOBEJEHM S IIPOMEXYTOYHOM ATTECTAITUUA:

2.1 Dx3amen

a) munosvie 6ONPOCH

Kk axzameny (Ilpunooicenue 1)

8) Kpumepuu oyeHueanus
IIpu oneHKe 3HAHUI Ha SK3aMEHE YIUTHIBACTCS:

[ e

YpoBeHb CHOPMUPOBAHHOCTH KOMITETEHITHA.
YPOBEHD YCBOCHHS TEOPETHUECKHX MONOKEHN I UCIIATLTHHEL [IPaBHIIBHOCT (hopMy-

JMPOBKH OCHOBHBIX HOHSTHH H 3aKOHOMEPHOCTEH.

oLk Ww

YpoBeHs 3HaHMS (HaKTHYECKOrO MaTepyania B 06peMe [IPOTPaMMEL
Jloruka, CTpyKTypa i rpaMOTHOCTE H3JI0KEHHS BOIpOCa.

YMenue CBSI3aTh TEOPHIO ¢ IPAKTHKOM.

Ymenue nenats 0606menus, BBIBOJIEL

’T'(‘g Onenxa

Kpnrepnu onenxn

1: Otnuyno

OTBeThl Ha moCTaBIEHHEBIE BOTIDOCEI M3/1araroTCs JIOTHYHO, MOCIEI0BATENLHO H
He TpeOyIOT IONONHMTENBHBIX MOsSCHeHUH. I1oIHO PacKpBIBAIOTCH TIPUYUHHO-|
CJICAICTBCHHBIC CBS3M MEXIY SBICHUAMH W COOLITHSIMU. Henarorcs o6ocHOBaHA
HBIE BBIBOZBIL. JIeMOHCTPHMpYIOTCS TIiTy6OKHe 3HAHHS OA30BBIX HOPMaTUBHO-|
TNPaBOBLIX aKTOB. COOMIOTAI0TCS HOPMBI Hay4HO-JINTEpPaTyPHOH peyn.

2 Xopotio

OrtBeTsl Ha MOCTABIIEHHbIE BOIIPOCH H3AraIOTCS CHCTEMAaTH3MPOBAHO U TOCIIe-
RoBaTenbHO. basosbie HOPMATHBHO-NPABOBEIE AKTEHI HCHOB3YIOTCS, HO B HEJO-
CTaTo4HOM OoO®Beme. Marepuan usnaraercs YBEPEHHO. PacKphITEl NpUYMHHO-
CICICTBCHHBIE CBA3H MEXIY SBICHHAMH U COBGBITHAMM. HemoncTpupyercs
YMCHHUE aHAIIM3UPOBATH MATEPUAN, ONHAKO HE BCE BLIBOIBI HOCST apryMeHTH-
POBaHHBIH M JOKas3aTeNbHBIA xapakrep. CobroaaioTes HOPMBI Hay4HO-
JIUTEPaTYPHOH peyHn.

3. | Ynoenersopu-
TEJIEHO

JlomycKaoTCs HApYIIEHHS B MOCIENOBATENBHOCTH H3/IOMKOHELL Hmerores ymo-
MHHaHUA 006 OTIENBHBIX 6a30BBIX HOpPMaTHBHO-NIPaBOBBIX akTax. Hemonuo pac-
KPBIBAIOTCA MPUYHHHO-CICICTECHHBIE CBSI3H MEXIY ABJICHHSAMH U COGBLITUSIMIL
JIeMOHCTPHPYIOTCS MOBEPXHOCTHBIE 3HAHHS BOMpOCA, C TPYAOM pEINaroTCs
KOHKPCTHBIC 3ajiauu. MMeoTcs 3aTpyiHeHHA ¢ BBIBOJAMI. Homyckarorcs
HAapyImCHUA HOPM HAayYHO-JIUTEPaTYPHOM peyH.

4, Heynosnerso-

Marepuan usnaraercs HETOCICIOBATENBHO, COMBYMBO, HE NPE/CTABIAET Ofpe-

PUTENBHO JEIEHHON CHCTEeMBI 3HAHWH o aucuuriiee. He packpeiBarores NPHYHUHHO-
CJICAICTBEHHEIE CBA3U MEXKIY SBICHUSIMH U cobbITHaMu. He IIPOBOJIUTCS aHAalIU3.
BoiBozs! oTcyTCTBYIOT. OTBETHI Ha AOTONIHUTEIbHBIE BOIPOCH OTCYTCTBYIOT,
Hmerorcs 3aMeTHbIe HapymeHus HOPM Hay4HO-JIMTEPATyPHOH peys.
2.2. 3auer

@) munoevle 6onpoce K 3aueny (IIpunooicenue 1);

6) Kkpumepuu oyenusanus

I1pu onenke 3HaHMi Ha 3a9€Te yUUTEBACTCS:
1. Vposens copmuporanrocTH KOMITETEHIHIA.
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2. VpOBEHb YCBOCHHS TEOPETHYECKHX IIOJOXKCHHUH IHCIAILTAHDL, [IPaBUIIBHOCTE (OPMYIIH-
POBKH OCHOBHEIX IIOHSATHH U 3aKOHOMEPHOCTEH.

3. VposeHs 3HaHHS (aKTUYECKOTrO MaTeprana B 05beMe IIPOrpaMMEL.
4. Jloruka, CTpYKTypa X IPaMOTHOCTH H3TOXKEHHS BOIIPOCA.
5. 'YMenue CBS3aTh TEOPHIO ¢ HPAKTHKOM.
6. VYwmenue nenath 0600IIEHNS, BHIBOIEL
Ne Ounenxa Kputepuu onenxkn
n/n
1. Otmuno OTBeTHI Ha MOCTABIIEHHBIE BONPOCH! H3TAralOTCS JIOTHYHO, O IOBATENbHO U

He TPeOYIOT IOMOIHUTENBHEIX ToAcHeH . [ToHO PaCKpBIBAIOTCH MPUYMHHO-
CIICNCTBECHHBIE CBA3Y MEX/Y SBICHUAMU U coObITHAMHU. [lenarores 060cHOBaH-
HEIE BHIBOZIBL. JIeMOHCTPUPYIOTCS ITy60KHe 3HAHHS Ga30BEIX HOPMATHBHO-
[PaBoBeIX aKTOB. CoboaaroTest HOpMBI HaY4YHO-JTHTEPATYPHOH peyH.

2. | Xopomuo OTBeTHI Ha MOCTAB/IEHHBIE BONPOCH! H3/Iarar0TCs CHCTEMATH3HPOBAHO H IOC/Ie-
AoBateNbHO. ba3oBsle HOPMATHBHO-TIPABOBEIE AKTHI HCTIONIB3YIOTCS, HO B HENO-
CTaToOYHOM 06Beme. MaTepuan usniaraercs yBepeHHo. PackpsITel IpuuHHHO-
CIIC/ICTBEHHEIC CBS3U MEXIy ABICHUAMY U COOBITHAMY. JleMOHCTpHpyeTCs
YMEHHUE aHATM3HPOBATH MAaTEPHA], OJ{HAKO HE BCE BLIBOJIbI HOCAT apryMeHTH-
POBaHHBIH 1 JOKa3aTeNbHELA XapakTep. CobmoaaioTes HOPMBI HAy4HO-
JIATEPATYPHOH peyn.

3. |VYamosnersopu-| omyckarorcs HAPYLICHHA B NIOCIC0BATENbHOCTH U3JIoXKeH s, MmeroTes yrio-
TeJILHO MHHaHHUs 06 OTAEeNbHEIX 6a30BBIX HOpPMaTHBHO-NIPaBOBBIX akTaX. Henomnso pac-
KPBIBAFOTCH NPUIUHHO-CIICICTBEHHBIE CBA3H MEX/Y SBJICHHUIMH M COOBITHUIML
JleMOHCTPHPYIOTCS TOBEPXHOCTHEIE 3HAHMS BOIIPOCA, C TPYAOM PEIUArOTC
KOHKpeTHbIe 3a7auH. iMeroTcest 3aTpyiHeHus ¢ BeiBomamu. Jlomyckarorcs
HapyIICHHUs HOPM HAYYHO-JIMTEPATYPHOH peyn.

4, Heynosnerso-| Matepuan usnaraercs HETIOCIeN0BATENbHO, COMBYHBO, HE IIPE/ICTABIISET OTpe-
PHTEIBHO ACIICHHOH CHCTEMBI 3HAHMH Mo mucummiuge. He PaCKPBIBAIOTCS MPHYHHHO-
CIICACTBCHHEBIC CBASH MEXTY ABJICHUAMHM U COOBITHAME. He npoBouTes anamus.
BeiBoaE! OTCYTCTBYROT. OTBETHI Ha HOMOTHHTE/BHEIE BOIIPOCHI OTCYTCTBYIOT.
Wwmerorcst 3aMeTHBIE HapymeHus HOPMHAYYHO- JINTEPATYPHOM pedH.

3. 3auTeHo BsicTaBngercs npu cooTBeTcTEHY flapaMeTpaM 3K3aMEHAallMOHHOM IIKaTel Ha
YPOBHAX «OTIHYHOY», «XOPOILIO,

«YJIOBIIETBOPHTENLHOY.

6. | Hezaureno | BricTaemsercs mpu cooTseTcTBHM napaMeTpaM 3K3aMEHAIHOHHOM MIKANEI HA
YPOBHE «HEYIOBJIETBOPHTEILHOY.

THUTIOBBIE 3ATAHUS 15 IIPOBETEHM ST TEKVYIIEI'O KOHTPOJIA:

2.3. KonTpoasHuas paGora

@)  munoswie 3a0anus Ons xonmponsrou pabomer Nel (Ilpunosicenue 2)
MUnosvie 3a0aHUs Olisl KOHMPONLHO pabomu No2 (IIpunooicenue 2)
MUnosbie 3a0aHUs ONLsi KOHMPONLHOI pabomer Ne3 (IIpunosicernue 2)

6) xpumepuu oyenusanus

Bsmonssercs B micsmernso# popwme. IIpn onenxe paboTsl cTymeHTa yunTHIBaeTCH:

1. IlpaBunbHOe pemenue 3aaay.

2. CaMOCTOATENBHOCTS CYKICHHUI, TBOPYECKHM II0IXO0J, HAYIHOE 000CHOBAHHE packpsiBaeMoit
IpOOIeMEL

3. Hammuwe B xoHIE pabGOTHI MONHOTO CIIECKa JIMTEPaTyphL.

| Ne | Omnenxa | Kputepnu onenxn ]




n/n

1. | Otanyno Cryzent Bomonsin paGoty 6e3 omuboK W HeOYETOB, JomycTun He 6oee oIHO-
ro HeloveTa

2. | Xopomo Crynent BemonHmw paboTy MONHOCTEIO, HO JOMMyCTHII B Hel He Oonee onHoi
Herpy6oii om0k 1 OHOTO HENOYETa, WM He Gomee JBYX HEIOYETOR

3. | YoosnerBopy-| CTyIeHT NpaBWIBHO BBINONHII HE MEHEE [OJOBHHLI paboTs! Wik JOMYCTHN He

TEIBHO Gonee AByX rpyGeIx ommbok, wiu He Gonee ONHOMN rpy6oii ¥ onHOI HerpyGoi

omMbKY M OJHOTO HeoueTa, WiIH He Gojee OBYX-TpEX HErpyOBIX OMIMOOK, WM
OHOHN Herpy6o¥ omMOK; U TpeX HENOYEeTOB, WX IIPH OTCYTCTBHM OMIHOOK, HO
TIpH HATIMHK YETBIPEX-MATH HEJIOYETOB, IVIOXO0 3HAET MATEPHA, IOIYCKAeT He-
KaykeHue haKToB

4. | Heynoenerso-| CTymeHT ZOMycTwn 9HCIO OMGOK M HENOYETOB NPEBOCXOAALIEE HOPMY, IpH

PUTENBHO KOTOPOH MOXET OBITh BEICTABIIEHA OLIEHKA «3%», WM €CIH NIPaBUIIEHO BBITTOJIHMI

MEHE€ I0JIOBUHBI paboThI

5. | 3auteHo BeicTaBinisieTcs npu cooTBeTCTBUM NapaMeTpaM 3K3aMEeHAUMOHHOM mIKanel Ha
YPOBHSIX «OTJIMYHOY», «XOPOLIOY,
«YIOBJIETBOPHTEJILHOY.

6. | Hesaureno | BricTaBmsiercs TIpH COOTBETCTBHH IapaMeTpaM D3K3aMEHALIMOHHOMN INKA/Ibl Ha

L YPOBHE «HEYIOB/IETBOPHTEIBHOY,
2.4. Tecr

@)  munosot komniexm 3adanuii Ons 6x0dH020 mecmuposanus (Ilpunoocenue3)

Muno8ou KoMnexm 3a0anuti Ons Umoz08020 mecmuposarnus Nel (Tlpunoowenue 4)

MuUno8oY KOMNIexm 3a0anuii 01 umoz08020 mecmuposanus Ne2 (Ilpunoowenue 4)

MUN0BOU KOMIIEKM 3a0aHUT OIS UMO02068020 mecmuposarnus Ne3 (IIpunooicenue 4)

6)

Kpumepuu oyenusanus

HpH OLIEHKE 3HAHWH OIEHUBaHUS TECTOB YYMUTEIBACTCH:

1.
2,

v oa W

YPOBeHb CHOPMHPOBAHHOCTH KOMITETEHIHIA,
YPOBEHB YCBOGHMS TEOPETHHECKUX TOTOMEHHLT AHCHHIUIMHEL, IIPaBAIBHOCTE (GopMy-
JIAPOBKM OCHOBHBIX [IOHATHH U 3aKOHOMEPHOCTEH,

YpoBens 3Hanus (GakTHIecKoro Marepuana B 06beMe IporpaMMEL
Jloruxa, CTpyKTypa ¥ rpaMOTHOCTD H3I0KEHHS BOmpoca.

YMeHue CBA3aTh TEOPHIO C IPaKTHKOX,

YmMmenue nenats 00001IeH s, BEIBOIEL

Onenka

Kpurepun onenxn

2

3

Otnuuno

€CJTH BEITNIOJIHEHEL C.TICZIY}OLHHEE YCIIOBHA:
- JaHEl NIpaBHIIbHEBIC OTBETHI HE MeHee uyeM Ha 90% BOIIPOCOB TecTa, HCKJI!O'-IHJ{
BOIIPOCEL, HA KOTOPBIE CTYACHT JAOJDKEH JaTh CBOGOMHbIH OTBET;

- Ha BCE BONpOCEHI, NPEATONararoIKe cBoGoa I OTBET, CTYJEHT JaJl IpaBHIIb-
HBIH W NOJIHEI OTBET.

Xopomo

©CIIH BEITOTHEHBI CIIETYIOMIHE YCIOBHS:
- AaHbl NMPaBUIIBHBIE OTBETHI HE MeHee yeM Ha 75% BOIIPOCOB TECTa, HCKIIOYas
BOMPOCEL, Ha KOTOPBIE CTYEHT JNOIDKEH JaTh CBOGOMHKIIL OTBeET;
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- Ha BCe BONPOCHL, NPEANONaratomue CBO0OAHbIH OTBET, CTYASHT Aajl MPaBUib-
HBIH OTBET, HO JOIYCTH/ HE3HAYMTENbHbIE OMIMOKH M He OKA3aT HEOOXOMHUMO
IIOJIHOTEL.

3. | VIOBNETBOpPH-| €CIH BHIIOTHEHEI CIICIYIOLIHE YCIIOBHS:

TETEHO - HaHBI IPABUIIBHBLIE OTBETHL HE MeHee YeM Ha 50% BONPOCOB TeCTa, HCKIFOY

BOIIPOCEL, Ha KOTOPBIE CTYACHT JOJKEH JaTh CBOGOMHBIM OTBET; 5511
- Ha BCE BOMPpOCHI, NpeAnonaramyge cBo00AHbIH OTBET, CTYAEHT Al HENpOTH-
BOPEUMBBIA OTBET, WM NPH OTBETE JOMYCTHI 3HAYUTENBHBIE HETOYHOCTH U He
ITOKA3aJ1 MOJIHOTEL.

4. HeynoBnerso-| €ciiu CTYIEHTOM He BBITIOJHEHBI YCIIOBHA, NPEAINoJiaraiolye OUeHKY «YmoBiie-

PHTEIBHO TBOPHTEIIBHOY.

5. | 3aureHo BricraBnstercs npu cooTBercTBHM napaMeTpaMm 3K3aMeHAllMOHHOM MIKamel Ha
YPOBHAX «OTJIIHYHON, «XOPOLIOY,
«YIOBJIETBOPHTEIBHOY.

6. He 3aureno BricTaBnsercs npu cooTBeTCTBHH NapaMeTpaM 3K3aMEHAllWOHHOH IIKaJIbl Ha

[ YPOBHE «HEYIOBIETBOPHTEIBHOY.

3. Ilepeuens m xapaxrepucTHKH NpONEAypLl ONEHHBAHMS 3HAHMH, YMEHHIi, HABBIKOB,
XapaKTepH3yIOMUX STANbI GOPMHPOBAHUST KOMIIETeHIH

IIponenypa mposenenus Texymero KOHTPOJIS ¥ TIPOMEXYTOTHOH aTTecTamuy 06y-

HarOIMUXCH 110 TUCIHILINHE PerilaMeHTHpyeTCa HOPMaTHBHEIM aKTOM.

Ilepeuens n xapakTepucrnka TPORENyp TEKYIIero KOHTPOJIS H MPOMEKyTOYHOM aT-
TeCTAIUH 10 ANCHUIIIHHE

ITo mepe BobImON-

HEeHUs (O71s 3a04-

HOM hopMEI 00y-
YSHM)

3a4TE€HO/HE3aUTEHO

(m1s 3a09HOM dop-
MEI 00y4eHHs)

IMeproanunocts u

No HaumenoBanue one- | cmoco6 nposene- | Bums: BCTaBJISIEMBIX " —
HOYHOTrO CpescTBa HHS TIPOIIe Ty PbI OLICHOK
OLICHUBAHMS

ioion ITo natubanneroit
1. Dxsamen (3ager) OKOHYaHUH H3y- mKane (3agre- Benomocts, 3ageTHas

YEHUs NUCIUILIN- Ho/resasren) KHIDKKA, TIOPT¢ oMo

HEI
Cucremariyecku
Ha 3aHaTHX (s | Tlo natubannbHol | PermcrpaumonHas Tet-
04HO#H hopmbI miKane (ans o4Hoi | Pamb i 32049HOM Gop-

2, KoHTponskas pabora obyueHus); opmbl obyuenns); | MBI 0OyucHUS U KypHaI

y4YeTa yCIeBaeMOCTH
IOpPEnoaBaTens i 04-
HOM hopMEI 06yueHus

Tect

Bxomroe Tectu-
pOBaHHE — BHa-
JaJle U3y9ICHus
JUCIMIIIHHEL (B
Hadgaje CeMecT-
pa)
Hrorosoe Te-
CTHPOBaHHE —
10 OKOHYAaHUH
HU3YYSHHS THC-
IUIUTHHBL

Mo marubanneHoi
1Kane (3aure-
HO/He3a4TeHO)

XKypHrarn yyera ycnesa-
€MOCTH IIPEI0aaBaTelIs
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10.
1.
12,
13
14.
15.
16.
17.
18.
19.
20.
21
22,
23.
24,
25.
26.
7.
28.
29.
30.
al,
32
33.
34.
35,
36.
E
38.

39.

40.
41.

IIpunoxenus
Ipunoswcenue 1

Tunossie Bompocs: k 5k3ameny u 3auery
Ounas gopma obyuernun

1 cemecmp
(3K3amen - ounan opma o6yuenus; sauem —3aounas dopma obyyenus)
YK-1.1(3nams), OIIK- 1.2(3uams)

Marpurer. CBoiicTsa MaTpHIL.
Omnpenemarenu 11, 111 1 Beicmmux nopsikos. CpoifcTBa onpenenuTenei.
O6patHas maTpuna.

JInnelinas 3aBUCHMOCT B HE3aBHCHMOCTS BEKTOPOB.

Panr marpunsr.

CrcTeMBl NMHERHBIX ypaBHEHMI, Kpurepun coemectrOCTH M HECOBMECTHOCTH, OIpeie-
JICHHOCTH W HEOIIPEEICHHOCTH.

Bexroproe n-MepHOe mpocTparcTro BEKTOPOB.

ITepexon x HOBOI cHcTEME KOOpAMHAT.

CobcTrennsle 3HaYeHUs U COBCTBEHHBIE BEKTOPBI MATPHIIEL..

Marpuna smseitroro npeobpa3oBaHus B HOBoM Gasice. Hwaronanmsauus Matpm.
CxanspHoe npousseenne BEKTOPOB. IIpoekuus BekTopa Ha ock. Pabora CritL
Bexroproe npomssenenue BEKTOPOB. MOMeHT cHTEL

Cmemannoe npouseenenye BEKTOpOB.

JexapToBE! HpsMoyrosase KOODIIUHATEL

Jlenenue oTpeska B JaHHOM OTHOMICHUH,

IIpsvas mamss. Vrnosoit K03 dunuenT npsamoii.

Hopmarsroe ypasrenwe. Paccrosmue Touxs ot IIPSMO}A.

Ilepeceuenue nByx npseix.

ITonsipras cucrema koopaumar.

ITnockocts. Ee yparrenue.,

IIpsimast B npocTpancTse.

ITosepxHOCTH BTOpOTO IIOpSIIKA.,

Kommekcrsie uucna u neticreus HaJl HIMH B anreGpandeckoi popme.
Tpuronomerpuyeckas u noxasarensaas ¢opma xomILTERCHOTO YHCA.
Dopmyna Ditnepa. U3snedenne KOpHEH n-oif creneny.

HucnoBas mocneoBaTeEHOCTS. Ipenen uncnosoit mocienoBaTenbHOCTI.
IIpenen dynxumu. 3amevarensarie IpeaesL.

Beckoneuno mansie, 6eckoneuno GoMBIITe BEMUYHHEL HX CBONCTRA.
HenpepsBHoCTs dyHKIMH B TOYKE, HAa MHTEPBAJE U Ha OTpe3Ke.

Paspeiser Qysxumy 1 ux BHLL

[Ipon3sBonuas, ee croiicTaa.

I'eomerpryeckuit u pusmaeckuit cmsic TPOU3BO/IHOM.

OcHoBHEIe nIpaBmTa ruddepenmuposanms. Tabmuma IIPOM3BOHEIX.
IIpousBozHbIe CIOKHOM, 00paTHo#i, mapamMeTpuUecKkoi byHKImI.
Jlorapudmugeckoe nuddepernuposanwe.

IIpoussonnas nmokasarensHo-cTenenHO byHKIHH.

Huddepernnan bymxipm.

Ipoussosrsle BEICIIMX mOpsiTKOB STIEMCHTAPHBIX, CIOXKHBIX, ITAPAMETPHIECKAX ¥ HESB-
HBIX QynKuuit. luddepennuans: Brcmmx HOPSAIKOB.

@opmyna Teiinopa. Paznoxenne HEKOTOPBIX 3JIEMEHTAapHBIX GYHKIHH 1Mo dopmyne Teit-
nopa.

MomnoTorHOCTE byHKIHTIH. OKCTPEMyMEL.

Teopemsr ®epma, Poms, Jlarpamxa.
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42. HccnenoBanue QYHKIHI ¢ MOMOIIBIO IIPOU3BOIHOMN.
2 cemecmp
(3auem — ounas u 3ao04nasn popma obyuenus)
YK- 1.1 (s3name), OIIK- 1.1(3nams)

1. TlepsooGpasnas u ee croiicTRa.
2. BeIBox TabnHIBI IEPBOOGPA3HEIX U3 TaOJIAIBI IPEENIOB.
3. HHTerpupoBaHHe METOIOM MOIBEICHUS TIOZBIHTEr pATbHON QYHKIHMY 1O 3HaK [uddeper-
ngaa.
4. VIHTerpupoBaHHe METOOM 3aMeHEI IEPEMEHHOH.
5. MeTon HHTErPHPOBAHHES 110 YACTSIM.
6. UHTerpupoBaHue TPHTOHOMETPHIECKHX QyHKIWMI,
7. VHTerpmpoBanue NpoOHO PALHOHATEHELX dyHKIHIA.
8. Merox HeonpeneNEHHBIX MHOXHATEE}.
9. Hnrterpuposanue KBaJPAaTHYHBIX BEIPAXKCHHI.
10. Omnpenenennsit marerpas Pumana.
11. WurerpamsHbre cymmsL. ®opmyna Hetotona-JleiiGaura.
12. Bsrmcnenue miomaneii ACKapTOBOM, MOJSPHOR CHCTEME KOOPUHAT.
13. Bsrmmcnenue mmssr KpUBOH, 3alaHHO# B IEKApPTOBOMH CHCTEMe KOOpJIUHAT
14. JIeoitroit HHTEIrpaj B IPAMOYTOJIBHBIX KOOPIHHATAX.
15. 3amena nepemenHEX B MBOIMHOM HHTETpae.
16. Boramcnenwe mromaneit mockux buryp.
17. Bsrucnenue o6sema Tena.
18. Brrmcnenwe momanm HOBEPXHOCTH
19. Ilpunoxenus neoitHoro HHTErpaia K MeXaHuKe.
20. Tpoitroli uaTErpan B IPAMOYTONBHBIX KOOpAMHATAX.
21. Tlepexon B TpoitaOM HHTETpaje K UATHEAPAYECKHEM | chepraeckum KOOpJIMHATaM.
22. Brramcnenue 065eMoB ¢ IOMOMIBIO TPOMHEIX HHTETPAIIOB.
23. Tlpunoxenus TpoitHoro HHTErpaja K MeXaHuKe.
24. Kpuonuneiinpie HHTETPAIEI 10 [UTHHE IyTH.
25. Kpusonuneitnbie HHTErPaIbl IO KOOPAMHATAM.
26. ®opmyna I'puna.
26. Ilpunoxenus TpoitHoro HHTErpaja K MEXaHHuKe.
27. IloBepxHOCTHBIE HHTEIPaJIbL.
28. ®opmyina Ctoxca u Ocrporpaznckoro-TI"aycca.
29. DnemeHTHI TeopHH MO,

3 cemecmp
(3K3amen — ounaa u 3a0unan popma o6yuernun)
YK-1.1 (3nams), OITK-1.1 (3nams)

Auddepennmansusie ypasaenus IIEPBOTO MOPSIKA.

HHTerpupoBanme HEKOTOPBIX THIIOR Iu(bepeHITHaNBHbIX YpaBHeHw T IEePBOTO HOPSIIKA.
Huddepernmansusie ypapaerus seicmmx IIOPSIKOB.

JIunettnsle quddepernuammuase YPaBHCHHS BTOPOT'O NOPSNKA ¢ IOCTOSHHBIMU K03 -
IHECHTAMH.

5. Jlumeiinble muddepernuambaLe YPaBHEHUSA 11 — 'O MIOPSIKA C IOCTOSHHBIMA KO((HuIm-
SHTaMH.

Meron Jlarpamsxa (Metos BapHaliy NPOM3BOJIBHEIX TOCTOAHHEIX).

Cuctemsl nuHeHHBIX ma(depeHIHaNbHEX ypaBHeHHH ¢ IIOCTOSIHHBIME K03 duuerTa-
MH.

A S e

N o
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8. BecKOHeUHBIH psjI, €ro CXOIUMOCTD.

9. WccnenoBanue Ha CXOAUMOCTH PSIOB C [ONOKUTETBHBIMY WICHAME. I[IpusHaku cpaBHe-
HUSL

10. ITprsnaxu cxomamoctu Hanambepa u Ko,

11. MTerpansHeni IpU3HAK CXOIUMOCTH.

12. A6comorras cxomumocts. Teopema JIeH6UIA 0 CXOXUMOCTH 3HAKOYEPEAYIOLIUXCS po-
JI0B.

13. Oynxnmonamsable psapl. O6IacTh CXOMAMOCTH.

14. TIpaBriTeHAs CXOAMMOCTS DYHKIMOHATEHBIX psHoB.

15. Crenennsie pager. MHTepBan i pajmyc cXoIMMOCTH.

16. Psan Teiinopa.

17. Vinrerpupoanue muddhepeHnmansupx YPaBHEHHH C IOMOMIBIO CTEIEHHEIX PSIIOB.

18. IIpAOXeH s CTENEHHBIX PSIOB K NPHOTVDKEHHBIM BEUHCIIEHUSIM.

19. Psiiipl ¢ KOMILIEKCHBIME 9ICHAMH,

20. Pansr @ypee.

21. UrTerpan ®ypse.

22. Cxanspuoe nosne. ITpon3sogas mo HaIpaBIICHUIO.

23. I'paiieHT CKaIAPHOrO MOJS.

24. Bexroproe noe. [Totok BCKTOPHOTO IOJIA YepPe3 OBEPXHOCTb.

25. INoampocTpasncTaa.

26. DieMeHTEHI KOMOMHATOPUKH: IIEPECTAHOBKY, Pa3MeIeHus, COYETaHMS.

27. Knaccudeckoe onpefienenue BEPOATHOCTH, CIlydaiHBIE COOBITHS, 3IEMEHTAPHEIE HCXO-
ABI, CBOMCTBA KJIAaCCHIECKOM BEPOSTHOCTH.

28. CoBMeCTHEIE H HECOBMECTHEIE COGBITHSL. Teopema cinoxenns BeposiTHOCTEA.

29. 3aBHCHMEIE U HE3ABHCHMEIE COBLITHS. Teopema ymuOMXerUs BeposTHOCTEI,

30. YcnoBHas BEpOSTHOCTS. Teopema o Gopmyre mosmoit BEPOATHOCTH, popmynsl Baiieca.

31. TlonsTre pacnpenenernus BEPOSTHOCTEH CIyJaiiHbIX coOBITH. CXeMa HE3aBHCHMBIX Hc-
nbITanui. Gopmyna Beprysmm.

32. CryyaiiHble BeTMIUHE: OIpe/encrue, QyHKIMS paclpeNeeHns CayIaiHoM BeMIuHE i
€€ CBOMCTBA, HE3aBHCHMEBIC CIIyJalHEIC BEIMYHHEL

33. Onpenenenus 4wcIOBBIX X@pAKTCPUCTHK JUCKPETHBIX W HENPEPHIBHEIX CIYYaHHBIX Be-
JMTAH:  MAaTeMaTH4eCKOe OXWIAHHe, MUCIEPCHS, MOJa, MEJluaHa, NEHTpPaJbHBIE U
HavaJIbHBIE MOMEHTEL.

34. CeolicTBa MaTeMaTHYECKOTO OKHIAHHS M AUCIICPCHU NUCKPETHOM CIyyaifHOM Beamyu-
HBL

35. BUHOMHAIIBHOE pacIIpe/ielleHue, BEMUCIEHIe MaTeMaTHIeCKOT0 OXHUIAHUS | AACTIEPCHH
OMHOMHHATBEHOTO PacIlpeneneHHoN CiIyJaiHON BeTHIuHEbL

36. 'eomeTpuyeckoe pacnpeznenenue. Pacnpenenenue Ilyaccona. Brrmcienue OCHOBHBIX
HCIIOBBIX XapaKTEPUCTHK STUX PAaCIIPEeTCHIH.

37. HenpephIBHBIE CITy4YaifHble BeIAYHHEL Boeraucnenne matemarmdeckoro OXHIAHUS U
AHCIEPCHH JULL PABHOMEPHO X HOPMAJILHO PacIpeeieHHEIX CIlyYaWHBIX BEJIHYMH.

38. ®ymkuus pacnpenenenus HETIPEPEIBHOM CITy9aifHOM BEIMYUHEL U €€ CBONCTRA. QyHKIWHS
IUIOTHOCTH pacnpenenenus. Mona, menuana. Hagansaere u LUEHTPAJIBHBIE MOMEHTEL

39. llonsrure o 3axoHe GoBIHX THCeT.

40. OcHOBHBIE TOHATHS MaTeMaTUYeCKOM CTATHCTHKH: ICHEpalIbHas COBOKYIIHOCTH, BEIOOD-
Ka, BEIOOPOYHBIE XapaKTepHCTHKH, MeTob! orbopa.

41. CraTucTHYeCKHE ONEHKH M UX CBOMCTBA: HECMEMIECHHOCTb, 3(P(MEKTUBHOCTE W COCTOS-
TEIBHOCTE.

42. lpencraBnenue CraTHCTHYECKHX AauHbIX. [Tomuron wactot. I'ucrorpamma.
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IIpunoocenue 2
Tunossie 3ananns 115 KOHTPOILHOH paboTer Nel

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

3aganue 1.

JlaHa crucTemMa THHEHHEIX YpaBHEHMI
2x+y=35
x+3z=16
Sy—-z=10

JloxasaTs €€ COBMECTHOCTB M pemuTh Asyms cmocodbamu: 1) Metozom [aycca; 2) CpenCcTBaMHU
MaTpPHYHOTO HCUHUCIICHHSL.
3ananne 2.

Haus! BexTops! a(16,4,6), b(8,12,20), ¢(6,-4,2), m d(14,8,22).8 HekoTopoM 6azuce. [Toka-
3aTb, 9T0 BEKTODHI , B, ¢ 00pasyroT 6a3wc, 1 HANTH KOOPIHHATET BeKTOpa d B 3TOM Oasuce.
3ananwme 3.

JlaHBI KOOPAMHATEI BEpIIMHEL mapamMunbl A1A243A4 1 A4, (2,2,2), 4, (4,3,3), 4, (4,5,4), A, (5,5,6)
Haiiru:1)nmmmy peGpa A;42; 2)yron MexXny pedbpamu A1z g A1Aq4; 3)yron Mexay pebpom A4
¥ TpaHbio A1A4243; 4)nnomans rpamu Az4243; 5)o6sem IHpaMUIBL; 6)ypaBHEHHE HpSMOi A4
7)ypaBHeHHE mI0cKOCTH A 1A243; 8)ypaBHeHwe BHICOTEL, ONYIICHHOH U3 BEPINMHEI A4 HA TPaHb
A14243. Crenats geprex.
3ananwue 4.

Jlaub! ypaBHeHus IBYX Meaman TpeyroieHuKa X —2y + 1 =0umy— 1 =0 & oxHa u3 ero
BepmwH A (1; 3). CocraButs ypaBHenus ero cTopon. Chenars yeprex.
3ananue 5.

Hamucars ypasrenue reomerprueckoro mecra TO9EK, PABHOYNAJICHHBIX OT TOYKH F(2;2)
1 ot ocu Ox. IToctpouTts munmIO.

3amanue 6.

& 10
Jlunus 3aaHa ypaBHeHHEM B IIOJIIPHOH CHCTEME KOOPAUHAT ¥ =

1-1,5cos ¢

Tpebyercs:1)nocrponts muaumo mo TOYKaM, HaynHasg oT ¥ = 0,[[0 ¢ =2ry, npuznasas ¥ spave-
T

HHSL 9epe3 IPOMEKYTOK S ; 2)HalTH ypaBHEHWE NAHHOMN JIMHHH B AEKapTOBON IPSIMOYTOJILHOH
CHCTEME KOOpIMHAT, Yy KOTOPO# HAYalo COBHAaeT C HOIOCOM, a IOJNIOXHTENbHAs II0TyOCh
abcnucee — ¢ moJApHOH OCHIo; 3)1o ypaBHEHHIO B IeKapTOBO IPsIMOYTOTBHOM CHCTEME KOODIH-
HaT ONPEAENUTh, KaKas 5TO JIAHHSL.

3aganue 7.

Hatitu cobcTBennbIe 3HAYCHNS U cOOCTREHHEE BEKTOPEI TMHEHHOrO Ipeobpa3oBaHusi, 3a-
A2HHOTO B HEKOTOPOM 0asHce MaTpuIieii A.

4 -5 7
A=l1 -4 9

-4 0 5
3ananwue 8. '

Hatity npenens gyrxmuu, me IOJIE3YACE IpaBmiioM JlomuTats.
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4 2 25
0, Ty S 5) lim 2>~
X=>400 (x _ 3) (x 4 2) =0 x
x+1
B ® ot . x+1 .
- M x— Sxfx+ ) chl_?;[x_gJ ’
3aganme 9.

JlaHO KOMILTEKCHOE THCI0 Z = -10+/2 / (5+i5). z. Tpebyercs 1) 3anmcats gucno z B ai-
rebpandeckoi ¥ TPHrOHOMETpHYECKOH hopMax; 2) HaiTi Bee KOPHH ypaBHEeHUS W +z =0,

3ananue 10.
Halitu npoussonnsie % JaHHBIX QYHKITHIA.

a) y =xy{l+2%)/(1-x);
1

6 s
) y= prw
B) y = arcsin+/l1—3x;
r) y=x""
n) ysinx = cos(x — y)
3ananwe 11.
. dy d’y Ny
Haiitu = H Py UL 3a7aHHBIX QyHKOWI: a) y = f(x); 6) x = ¢ (1), y=@(t).
a)y=x’Inx;  6)x=t—sint; y=1-cost.
3apanue 12.

Haiitu san6omsiee n HanMeHbIee 3HaYeHs dyskmmm y = f (x) Ha oTpeske [a; B].
fx)= —\/—g-x +cosx [O;EJ .
2 2
3ananue 13.

IIpssvoyronmeruK Brvican B 35uTHIIC ¢ OCsMu 22 1 2B. KakoBsr JOJDKHBI OBITH CTOPOHEI Ipsi-
MOYTOIbHHKA, YTOOKI €ro IIomans ObU1a HauGoIbIeH?

3ananue 14,
Hccnemorates MeTomamu nuQPEPeHINATBHOIO HCIHCITCHHS byHKITHIO y=fx)u
HCIOJIB3Ys Pe3yIbTaThl HCCIIEMO0BAHHS, nocrpou'rb rpauxk.
% +1
a) y= ;6) y=e¥
3amanwe 13.

Hana dynxmms z = f (x; y), Touxa A (xo; Yo) H BeKTop a (a1, az). Haiitu: 1) grad z B Touxe

A; 2) IPOU3BOAHYIO B TOUKE A o Ha]]paBJIeHHIO BEKTOpa 4.
=In(5x*+3y?); A(1;1); a(3;2).
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Tunossbie 3agaHus I KOHTPOJILHOM paboTnl Ne2
YK-1.2(ymems), OITK-1.3 (enadems nagvixamu)

3ananve 1.
Halitn HeonpezenennsIe nuTerpaist. B myrkTe a) u 6) pesymsratsl TpoBepuTs Auddepen-
IUPOBaHUEM.

dx xarcsinx dx X +l+x
. dx; : —
Icoszx(3tgx+1)’ 6)'[ V-2 ) Ix3+x2+2x+2 ™ '[ Vl+x

3aganue 2.

b
BerauciuTe npuOiKeHHOE 3HAYEHHE ONpENEIeHHON0 HHTErpaia I f(x)dx c momomsio

a
opmyier CumIIcoHa, pasbuB OTPe30K MHTErpHpoBanHs Ha 10 yacTeil. Bee BEMHCICHRS IIPOHU3-
BOJIUTE C OKPYTJIEHUEM [0 TPETHETO JECITHIHOTO 3HAKA.

10
I\}xs + 5dx.
0

3ananue 3.

BBIMHCTATE HECOGCTBEHHEIH MHTErPAN WM 0KA3aTh €ro PacxoauMOCTb.

T x’dx
!

v1-x3
3ananwe 4.
BeravcimuTs mromane Guryps:, OTrpaHH9YEHHON YETBIPEXIIEIIECTKOBOM PO30ii r = 4 sin 2 Q.
3apmanue 5.
Brruncmuts ¢ momompro aBoiiHOro MHTErpajia B IONPHEIX KOOPAMHAT IUIOMALs (UIYDHL
OrPaHHYICHHOK KPHBOH, 331aHHOY ypaBHEHHEM B JIEKAPTOBEIX KoopauHarax (a > 0).

6+ 7P = (24 ).

3amanue 6.
Beramenuts ¢ nomormsio TPOHHOIro MHTErpaiia o6heM Tela, OTPaHWYEHHOTO YKa3aHHBIMH

OBEepXHOCTAMH. ClienaTh 9epTex JaHHOTO Teja H ero NPOSKIHMH Ha INIOCKOCTE X 0 .
z=0, z=)7, ¥P+y =09,

3ajanwe 7.
BrraucmuTs KpuBOIHHERHbIH HETErpa

[& —2xp)dx + (3 —2xp)dy

BJIOJIb TyTH 1 mapabomsl y = x? o1 Touky A (-1; 1) mo Touxm B (1; 1). Cnenars gepresx.
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TunoBble 3a1aHus 118 KOHTPOJIbHO# padoTsl Ne3

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

3ananue 1
Haiitu o6mee pemenne nuddepeHIMaIsHOT0 ypaBHEHHS

- yln(z].
x

3apnanve 2
Haiita obmee pemenue muddepeHnmatsHOro ypaBHEHHS:
y'+y'tgx =sin2x.
3anganpe 3
Halitu qactHoe pemenue muddepenmmansroro ypaprerns y” + 4y = e, yropmerso-
psomee HavansaemM yenosmav: ¥(0) =0, »'(0)=0.

Samauue 4
Pemuts muddepenmmansaoe YPaBHECHHE METOOM BapHalliy IIPOM3BOIBHOM IOCTOSHHON

y'+4y' =8ctg2x

3amanue 5
HcenemoBars cxoamMocCTs 9HCIOBOrO pana:
i 1
n=1 (2” + 1)2 _'].
3amanue 6

HCCJIG,[[OB&TB CXOOUMOCTE 3HAKOIIEPEMEHHOIO psaoa:

0 (_l)n—l -

3aganue 7

Haiitu HHTEPBAJI CXOOHUMOCTH CTEIICHHOTO pAla H HCCIEN0BATh CXOOUMMOCTE Ha KOHIIAX
HHTEpBaJIa CXOOUMOCTH:

i (2f:)! 4

3amanue §
HaliTy Tpu mepBBIX, OTJMYHEIX OT HyJIsL YI€Ha PA3NOKEHUS B CTEIEHHOM psjl pemeHus

¥ =y(x) muddepermuamuoro ypaBHeHus )’ = y+ yz, YIOBJICTBOPSIOIIETO HAaYaTbHOMY
yenosmo 1(0) =3.

3aganue 9
T—X

Paznoxwuts pysxumo f(x) = B psin @ypse Ha uHTEpBane (—7;77).

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

3ayanwme 10
B naprum u3 10 m3genmit 2 6pakoBaHHEIX. Hayran seibuparor 3 usgenus. OmpenemuTs

BEPOATHOCTH TOT'0, 9TO CPEAHM STHX H3/eui GyneT XoTs G5l 0HO GpakoBaHHOE.
3apanue 11

Jnst curHamu3anuy 06 aBapUu yCTAHOBIEHE] TPH HE3aBHCHMO pabOTAIOIMX YCTPOHCTRA.
BeposaTrocTs ToOro, 4to npu apapuu cpaboraeT nmepBoe ycTpoicTBo pasHa 0,9, BTOpOe — 0,95,
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TpeTse — 0,85. Halite BeposiTHOCTS TOrO, 9TO IIpH aBapHu CpaboTaeT: a) TOMBKO OJJHO yCTPOM-
CTBO; 6) TOJIBKO /(Ba YCTPOMCTBA; B) BCe TPH YCTPOHCTBA.

Saganue 12
JlMckpetHast ciaygaiigas BeqwuuHa X MOKET IPYHUMATE TONBKO ABA 3HAYEHHS: X, H

X,, IpEdeM X, < X, . i3Bectusl BeposTHOCTs p, = 0,9 BO3MOKHOrO 3HAYCHHUS X, , MaTeMarTH-
geckoe oxunanne M(x) = 3,1 u mucnepeus D(x) = 0,09 . Haiiru 3axon pacrpezenesus 3Toi
CJIy4aliHOM BETHYMHEL

3amanue 13
(0, x<2

x
Cryvaiinas Benuumua x 3ajana dyHKimeit pactpenenerus F Lx)= 5 L 2<x54,

\1,x>4

Haiitu mnotHOCTH pacmpenenenus BEPOATHOCTEH, MaTeMaTHUECKOE OXHOAHME H JTHCIIEPCHUIO
CITy4aliHOMU BEJIMYHHEL

3aganue 14

VisBecTHEI MaTemaTiiecKoe oXuiaHme @ =6 U CpeHee KBAIPATHYECKOE OTKIOHGHHE
O =3 HOpPMANBHO pacTIpeneNeHHOM CTyHaitHoM Bemmamuer x. Hality BEPOATHOCTh MOMANaHHS
3To# BenmIuHE! B wHTepBan (2;11).

3ananwe 15

Haiitu JIOBEPHUTENLHBIH HHTEpBAI I OLECHKH MaTCMaTquCKOTO OXHIaHUSI HOPMaJIEHO-

TO PaclpeNeNeHus ¢ HafexHOCTbIo 0,95, 3Hast BEIGOPOUHYIO Cpeamion X = 75,13, o6mem BEI-
6opxu 1 =100 u cpemmee xBampaTHIeckoe oTKIOHeHEE T = 10 .
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IIpunoocernue 3

Trnogoit komMmIekT 3anaumit 115t BXOJHOI'0 TECTHPOBAHUA

1. Obnacts onpenenenns Gyuxouu 10 Bee MHOXCCTBO TaKHX X, B KOTOPBIX ()YHKITHS:
1) nocturaer MaKkcHMyMa

2) AOCTHraeT MHHHMYMa
3) He onpenenena
14) oTpunaTenLHa

2. KBagpar cymmer ZBYX Y9HCE] PaBeH:
[1) (a + b)? = a? + b2

2)(a+b)2 =q2 - p2

3) (a+b)? =a? — 2ab + b2

14) (@ +b5)? =a? +2ab + b2

3. Ky6 cymmst nByx gmcen paBeH:

(D (a+5)° =a® + b3

2)(@a+b)* =a3 - p3

3) (@ +b)® = a3 +3a2h + 3ab? + b2
L4) (@+ D)% =a%—2ab + b3

4. Ky6 pazHoctu AABYX YHCE]I PABEH:

[1) (a— b)® = a® — 3a2h + 3ab? — p2
2)(a—0b)3 =q3 —p3

3) (@a—b)® =a® + 3a2h — 3aqb? — p2
4) (@ —B)% =q® —2qh — b3

5. Ilpu yMHOMeHHH cTemereit II0Ka3arelu:
|'1) BBIYHTAKHOTCA

2) cKnapBIBaOTCS

3) nepeMHoOxaw0TCs

[ 4) menaTcs Apyr Ha Apyra

6. Borumciuts: 3E * jéz
y2 4
1)6
2)3
3)1.5
4)2
7. Berauenuts sin (g):
(1) 2
2) —0.5
3)1.5
[ 4)0.5
8. Beramenuts tg G)
1) —2
2) 1
3)—-1
4) 2
9. Ilnomans HapajulenorpaMMa paBHa:
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[ 1) npoH3BeieHHIO CTOPOH

2) TpPOH3BeJeHHIO CYMMBI CTOPOH Ha BBICOTY

3) NpoH3BeJeHHIO BLICOTHI HA OCHOBAHHE

L 4) NPOH3BeEHHIO OIYCYMMEI CTOPOH HA BBICOTY

10. Ilnomans Tpanenuu paBHa:

1) npoHusBeAeHHIO MOJIYCYMMEI BOKOBBIX CTOPOH Ha BBICOTY
2) TpOM3BeJIeHHIO NOJIYCYMMB! A/IHH OCHOBAaHHY Ha BLICOTY
3) IpOH3BeJeHHIO BLICOTHI HA GOJbIIee OCHOBAHHE

L 4) NpOH3BeICHHIO CYMMEI BOKOBBIX CTOPOH Ha BBICOTY

11. O6BeM mupamMus! paBeH:
1) mpoH3BeIeHHIO OAHOMH TPeTH ILIOMAAH GOKOBOH IMOBEPXHOCTH Ha BBICOTY
2) NpoH3BeAEHHIO IIOMAAH OCHOBAHHS HA BEICOTY
3) TPOM3BeJeHHIO OAHOMH TPeTH MICMAAH OCHOBAHHSA HA BBICOTY
4) poM3BeJeHUIO ITCIAAM GOKOBOH IIOBEPXHOCTH HA BHICOTY

12. Vkaxwure teopemy Buera mus KOpHEeH KBaZpaTHOTO ypaBHEHUs X2 + px+qg=0:
1) x1%=p; x,+x,=q

2) x1x; = g; X3+x=p

3) x1x; = —p; X1+x,=gq

14) 1%, = @; X1+x=—p

13. Pemmure HepaBeHCTBO :x2 — 6x 4+ 8 < O

[1) x € (—2;3)

2) x € (-1;8)

B xEe(2:3)

1 4) x € (1;8)

-3
14. Pemmre HepaBeHCTBO 3_—1 —-2>0:

1x€(-2;2)
2)xE(-1;1)
3) x€(—4;1)
4)x€E(2;1)
15. Pemmre cucremy: {Zx T3y =5
x+2vy=4

Dx=-2;;y=3

2D)x=4y=2
x=1Ly=—-4
4) x=2;y =4
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Ilpunosicenue 4

Tunosoii KoMILIeKT 3aaHmii 17151 HTOroBOro TecTHpoBanns Nol

VK-1.1 (snams), YK-1.2 (ymems), YK-1.3 (snadems HAgbIKAMU)

1. Marpuua - sTo
OtBeThI:

l.mpsiMoyToneHas Tabnuna umcen, 3aKOYeHHAS B BEPTHKAIBHBIE CKOOKM — |a;|, comepxa-
IIas m CTPOK ¥ N CTOJIOIOB;

2. IpsAMOYTOTBHAS TabIHITA YHCe], 3aKTIOYeHHAS B CKOOKM Buna || ay ||,;mmbo [ay], conepsxa-
I[ast HEKOTOPOE YHCIIO M CTPOKH ¥ N CTONOIOB;

3. mpsAMoyronsHas Tabnmma wwcern, Coaepikamias n CTPOK M N CTOJOIIOB, 3aK/IFOYCHHBIX B
BEPTHKATbHBIE CKOOKH |ay| ¥ paBHAS HEKOTOPOMY UHCITy IOC/TE BBIUHCIICHUS.
2. Marpuna A umeer pasmep 5x3, Matpuna B umeer pazmep 2x5. Kaxkoi pasMep UMeeT Mart-

puna C = BxA?
Otser: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.
0 1
1 0
3. TlepeMHOXWTE MaTpHIE! [ ] 1
01 2
2
v 1 01 a7 1 20
Otsersr: 1) |1 3{,2)|0 1 2 ,Q_[S 9}4[0 ' 2)
2 3 3 0 2

4. Haiiru E” , oie K — equAngnas MaTpHIa JIr060ro Nopsaka.
Otser: ) E; 2) 1; 3)n-1; 4)0; 5)n-E.

a]l alZ

7. Onpenpenurens [ J BEIUHCIISETCS:

a4y ay
1. ai1a12— azraz;
2. anaz— apazn;
3. anazn + azag;
4. anaz—azai.

8. Berumcnuts onpegenutens BTOPOTO MOPs/IKa

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

9. Onpenemutens Matprms: A paser 7. Kakomy 3Hadenuio pasen OIIPENCIUTENb TPAHCIIOHUPO-
BaHHOHU MaTpuisr A™?
Otser: 1) 75 2) 1/7; 3) 7% 4) 72 5) 1.

10. Onpenemurens o6patroii MaTpunsl Al pasen 3. KakoMmy 3nagenuro pasen OIIPENEIUTEND
MaTpHuIEr A?
Otser: 1) 9; 2) 1/9; 3) 3; 4)1/3; 5) 1.

11. Munopom M; mo6oro snementa a; MaTpHIIBI N-TO MOPSIIKA HA3hIBAETCS:
OtseTsr:

1. marpuna (n-1)-ro mopsxa, TIOJTydacMasi U3 3JIEMEHTOB MCXOJHOM MaTpHIBI IIyTEM BEI-
"CPKHBAHUS CTPOKH H CTOJIONA, Ha EpeceueHNuH KOTOPBIX HAXOHUTCS IIEMEHT aji;
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2. onpezpemutens (n-1)-ro mopsaka TOIy9aeMbIi U3 DNIEMEHTOB MCXOIHOM MATPHIIEI IyTeM
BBIMCPKUBAHNS CTPOKH H CTOJNOLA HA IEPECEICHAH KOTOPBIX HAXOMUTCS HIIEMEHT aji;
3. onpenenuTens HCXOHOM MAaTpHUIIBl, YMHOXCHHBI! Ha JJIEMEHT aj;.

2 3 4
12. B onpenemuterne |Al=1|5 -2 1 HaliuTe 3Ha4eHUe MAHOpa M> 1.
1 2 3

Oteer: 1) 2; 2) 3; 3)1; 4)-1; )3

14. Marpuua HassBaercs KBaZIpaTHOMH, eciu
Otetsr:
1. Bce amemenTsI cTpok (cron6nos) He paBHE! HyIHO;
2. YHCIO CTPOK HE PaBHO YHCIIy CTOJIONOB;
3. 9HCIO CTPOK PaBHO UHCITY CTONGIOB.
15. Tlpm ymHOMeHHHU 1BYX MATPHII IOJKHO COOIIONATECS YCIIOBHE:
OtBeTsr:
1. wmcno cTpok mepgoit MaTpHIE! PaBHO 9HCILy CTONGIOB BTOPOit MaTPHUIIEL,
2. umcno cTonbmnos TePBOH MATPHITE! PABHO YHCITY CTONGIIOB BTOPOM MaTpHIEL;
3. umcno cronbuos [IEPBOM MaTPHIIEI PaBHO THCITY CTPOK BTOPOH MaTpHIILL.

16. Marpuna 4! mazemaercs 00paTHO 110 OTHOMEHHMIO K KBaZpaTHOM MaTpwuIle A, ecru 0Ha
YAOBJIETBOPSIET YCIOBHIO
OtgeTsr:

1. A4=I;

2. AA’'=E, rne E - equnnunag MaTpHLg;

3. A'4=4;

17.  Beramcmurs o6parayro MAaTpuLly K MaTpulle A ¥ yKasaTh CyMMy BCEX 3/IEMEHTOB obpar-

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

1 2
HOM MaTpuisl, rae 4 = [4 J

18. Pemenne Matprunoro ypaBHeHUS A X=B umeer Bu:
OtseThI:
1. X=4"1 B;
2. X=BA7,;
3. X=47 B!
19. Panrom matpuns HazsBaeTes
OtBeTsI:
1. mpousBenenwue uncia CTPOK m Ha YHUCIIO CTONOIOB n;
2. [Hcno, paBHOE HauboJIBIIEMy U3 HOPSIKOB MHHOPOB JaHHON MaTpPHIIEL

111
20. Haiity panr matprmer |0 1 2.

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

2x+3y=15

21. Pemuts CHCTEMY MetonoM Kpamepa, u B oteete yKazarhb CymMMmy.
3x+5y=29
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Otsetsi: 1)2,2) 4,3) 6,4) 1.

OIIK-1.1 (3nams), OIIK-1.3 (enadems HagslKamu)
22. BexTOpHI Ha3BIBAIOTCS KOJUIMHEAPHBIMHE, €CITH OHM JTEXAT
OtBersr:

1. TomeKO Ha OIHOM MPAMOIL;

2. TOJNBKO Ha MAPAILIENBHEIX IPSIMEIX;

3. mbo Ha omHOM HpPsIMOlA, TM60 Ha MApaIIIETEHEIX IIPSIMBIX.
23. BeKTOpHI HAa3EIBAIOTCS KOMIUIAHAPHEIMH, €C/TH OHHU JIEKAT
OrBersr:

1. TONBKO B OZHOM MITOCKOCTH;

2. TONBKO B NAPAUIEBHBIX ILIOCKOCTSX;

3. 6o B ONHOM IUTOCKOCTH, TG0 B HapajuTe/IbHBIX IIOCKOCTSIX.

3 2
24. BermCIATE COGCTBEHHEIE YHCTA MAaTPHIEI (2 3) U B OTBETE yKa3aTh UX CYMMY.

Otsetsr: 1) 2, 2) 6, 3) 4, 4)1.
3
25. Haiftu co6cTBeHHEIE BEKTOpa MaTpPHUIEI [3 4] U CKaJLIDHO MX IIE€PEMHOHUTE.

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

26. CxansgpHbBIM IIPOU3BEIEHEEM BEKTOPOB g ¥ b HaskIBaeTCS
OrtseTsr:

1. umcno, 0603HaUaEMOE (a_,bj w60 ab , paBHOE [;“_b-[sin(ﬁ);
2. BEKTOD OPTOTOHAIBHEIH K BEKTOpaM awu 5, TUTHHOM Eﬂgkos(g);

3. gumcno L;H?)-]cos(g))_, oGosuauaemoe_(a,5)_ 60 ab,

27. BBIMHCIHTE CKATAPHOE MPOM3BEEHNE BEKTOPOB: G =2 2 1),5=0 3 1).
Oteerer: 1) 11,2) 4,3) 6,4)6.
28. BBrHCIHTS KOCHHYC yriia Mexay BexTopavu 4=(2 2 1),6=0 2 1).
3 V5 3 3

Ormsersr: 1) —,2) X, 3) —— ,4) —.

N R N
29. Ecmn Ezax;+ay}+aj, 3=bx5+by}+bz£ T0 ab pasHO
Otertsr:
D) abi+ab j+abk,
2) ab +ab, +ab,.

30. Paccrosaue Mexny Touxamu M; (x1.Y1,21) 1 Ma(x2,y22;) onpenensercs mo tbopmyie

OtseTsI:
1) ”WIFI% _xr“"[h ‘J’I|+‘z2 —z,],

2) Mlei =‘\/(x2 _x1)2 +(, _.yl)z +{(z, _21)2

- 2

3) Mer’ =X X, 0, + 22,
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31. BexTopHOE NPOH3BENECHHE ABYX BEKTOPOB & U b ecTh
OtBetsr:

1) BexTop, 0603HaUAEMBIi [EbJ, KOMIUTAHAPHEIM C BEKTOPaMM d | b U JHHA €ro paBHa

@ |B|sinab ;
2) BexTOp, 0603HAYACMEI [Gh J, OPTOrOHAJILHELH K BEKTOpaM & ¥ b , IUHA €To paBHA
la| -Ib cosQ;

3) BeKTOp, 0603HAYAEMBIi l&'b ], OPTOTOHANBHEIA K BEKTOpaM g 4 b , 1iiHa ero paBHa

|Ei} . [5 sin?zg;

4) cxansp, IHHA KOTOPOTO paBHA |6| -15 [ cosdb u 0GosHauaeMETH G mH60 (&,5 )
32. ]I BEKTOPHOTO IPOM3BEIEHHUS [&'5 J CIIPaBETHBEI CBOMCTBA:

Orsetsr:

1) la|= [pa), [aa]=o

2) |as |= —|pa|, [aa] =0

3) a5 )= -|pa| [aa] =|a[*

33. Bextop N(p,5) neprenmaxymnapen mpsamoit 2x — y—1=0. Torna 3snavenwe p pasHo ...

OTtBeTsr:
)25
2). 10
3).-10
4).-25

34. Bektop N (p,I O) HIEPICHIHUKYIAPEH NpsiMoi 2x —5y—3=0. Torna sHagenue D PaBHO:

OtBersr:

1). 4

2).25

3).-4

4).2

_ 2=5_y+10

35. Bekrop S(p,—~3) napajuiesieH opsamMoi 2 —3 . Torna 3navenwe p pasuo ...

OtgeThr:

12

2).-4,5

3).-2

x-1_y+45

36. Bexrop §(p5] napajieyieH npsmMoi 2 -1 . Torna 3Hagenue p paBHo ...
OtBertsr:
1).-10
2).-2

37. MruMast moJyock THIIepGoIEL, 3aNaHHON ypaBHeHneMm 25+ ~16% = 400 , PaBHa...
OtBersr:
1).5
2).10
3).8
4).6
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38. B mpoctpancTBe nmeercs OTPE30K, COCMUHSIONIMI JBE TOYKH C OPAMHATAMHU OJMHAKOBBIX
3HaKoB. Torza 3ToT 0Tpe30K He MOKET IIEPECEKarTs ...

OtBertsr:

1). ock opnunar

2). mockocts Oyz

3). mnockocTs Oxz

4). mnockocts Oxy
39. B mpocrtpancTBe nmeercs OTPE30K, COCIHHSFOIIMM BE TOYKH C AITIIHKATAMY OXHHAKOBEIX
3HaKoB. Torna sTot oTpe3ok He MoxeT IIepECceKaTs ...

OtBeTsr:

1). mrockoets Oxy

2). mnockoeTs Oxz

3). mnockocts Oyz

4). oc opuHAT
40. Ecmu O(~ 5,3,4) — L€HTP CPEPEL, TO €€ yPaBHEHHE MOKET HMETE BHL ...

BaprauTer oteeros:

1). P -0-110;(+y2 -6y +2%2-8z434 =0

2)_ x?-5x ~c-y2 +3y+z2+4z-25=9

3)_ x? +10x+y2 —6y+2z2+8z+34 = 0

4)_ x? +10:c+,;)2 -6y+z2-8z4+46=0
41. 3amaHo KOMIUIEKCHOE UHCIO 7 — x + Iy. Bribepure npasmisuse oTBeTH i Rez, Imz , |2,
€CITH:
1.Rez =y; 2.Rez=iy; 3.Rez=x; 4. Imz=x; S.Imz=iy; 6. Imz =y;
TR=xt vt 8 p=p4p; o= aT et
Orser:

42. YMHOXeHMe KOMILIeKCHEX IHCENT 21 HZ, OCYIIECTBIAETCS O dbopmye:
Ortsersr:

DI7llzsL(cos( @y + @) + isin(e, + ¢,));
2) |z4|z;|(cos @, P, Tising, @,);
3) lz4llz:] (sin( @y +@,) +icos( gy = ©17).

43. Ilenenue KoMIIeKCHBIX THCCIT Zy MZ, OCYLIECTBISETCS IO dopmyie :
Ortsetsr:

E. .
]) ,_‘, (CGS =< L §In ‘g")
=1 i e S?
l).';‘f, \€0s (&1 — @, +i sin(e, — P20

3) lj—] (stn(py — ;) + i cos (¢, — g.)),

z=lf . e ; z
4) l—= (s1ni+z cos 2 :
gl A Pu ¥z

44. Bo3sBenenwe B cremmens n KOMILIEKCHOTO 1ncna z = [z|(cos ¢ + i sin ¢) OCYIIECTBIISIETCS 110
@opmyie:
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OTtBeTEIL:

1) [z[*(cos™ ¢ + isin® @);
2) |z[*(cos @™ + i sin @™);
3) [z]® (cos w_::xk)‘

n El

4) |z|* (cos(n -n;o) +isin(n-¢@)).

eTIxk

—isin

45. Vi3BnedueHns KOPHS N-o¥ CTENEHH OCYIECTBIAETCS 11O thopmye:
OtseTsL:
D {lzl (cos

it

2) &

g=Ink

r oa s GEIWMk
- 1lSin H
n n
o+ink {;-—;3::::.)_

+1icos

z

(si'rz
(ccrsE = i sin E) :
n

46. HaliTy pousBeieHNe KOMILTEKCHBIX THCE (2+3i)(5+2i).

Oreersr: 1)4+19i, 2) 14+19i, 3) 11+11i, 4) 12+51.

OK-7 (3Hath, ymeTs, BiageTs)

47. YHCIIOBOI IIOCIIENOBATETBHOCTEIO HA3BIBAIOT MHOKECTRO

OtBeTsr:

1) 3aHyMepOBaHHEIX NeHCTBUTENbHEX “HCCII, PACIIONIOXEHHBIX B IOPAKE BO3PACTAHUS HX IO
abCOIFOTHOH BeTHYUHE;

2) 3aHYMEPOBAHHBIX BEIECTBEHHbIX HHCEI, TIONIMHAIOIMUXCA 3alaHHON (YHKIHOHAILHON 3a-
BUCHMOCTBIO x,, = f(x);

3) 3aHYMEepOBaHHBIX BELIECTBEHHBIX “IHCEIL, MONYHYEHHBIX [0 HEKOTOPOMY 3aKOHY, 3aBHCSIIEMY
oTn c N

48. Uncno a HassBaeTcs mpegenom IIOCTIENOBATEBHOCTH {X,,}, €CIIH U BCIKOTO
OtBersr:

1) ancna ny malin€res & < 0 Taxoe, 9T0 BEMIOMHIETCS HEPaBEeHCTBO [x, — al<e¢;

2) uncna n, HalnéTes & — 0 TaKoe, 9TO BBIIOIHSICTCS HEPAaBEHCTBO |x,, — al> ¢ :

3) & c 0 maiinéres wucio n, = Mg (€) Takoe , 9T0 BRIMONMHSETCS HEPaBEHCTBO |x, — al<e ;
4) & c 0 malingres ancno ng = ny, (¢) Takoe , 4TO BEIIOMHSIETCS HEPABEHCTRO lxy —al>e;

49. Ecmu lim, Xy =i By = b e
OrtBeTsr:

1) lim,, . (x,¥,)= ay, + bx,,;

2) lim, L. (x,3)=a- b

3)lm, .. (x,3,)= alim, . v, +b Im, .. x,,.

1 5
50. Ilpenmeis: a) Iinul(l +x)* b) lim(1 +l)‘ c) lim 2% Ha3BIBAIOTCS COOTBETCTBEHHO
X X—»o0 x X

x—0

Otsetsr:

1) a) Bropoii 3aMedaTensHEL npenen; b) BTopoii 3aMedaTenbHb IpeJieN; ¢) NePBBIA
3aMeyaTebHEIN Ipenen;

2) a) IIepBEIi 3aMedATeBHELR pene; b) nepBelif 3aMegaTeBHEH TIPEJIEN; C) BTOPOM
3aMeYaTeNLHBIA IIpeaen;

3) a) BTOpO#t 3aMevaTenBHEI mpeer; b) mepBEIi 3aMeuaTenLHEBI npeger; C) mepBEIit
3aMeY4aTeNNbHEII IIpeer.
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51. Qynxums y = f(xX) Ha3bIBaeTCS HENPEPHIBHOM B TOUKE X = a, eciu
OrtBeTsr:

D) lim f(x)=5, rze /()-8 <e
2)_1inalf(x) =b,rne b= f(a)

3)lim f(x) = b, rae b onpenensercs uz onpeneneHus npenena f(x) B Touke x = a.
X—a

52. Oymuxums f(x) HassBaeTCs HeNPepPLIBHOMN B TOUKE X = a, ecimm A moboro £ > (0 Haitnercs
6(¢g) > 0 Takoe, 9ro I

OtBeTsr:

1) |x—a| <& cupaenmiso Hepasencrro |/ (x)— f(a)| < 5(e);

2) |x—d|<3(e)) cupasenmuBo HepasencTEO ()= f(a)>e;
3)_|x—a| < 8(e) cupasemmmso HepaBeHCTBO_| f (x) — f(a)| < &

53. Ecma npenen oyaxumm y=f(x) B TOuKe X = a cymecTByer, HO B 3T0¥ ToukKe f(x) mu6o me
onpeneneHa, mbo f(a)# lim £(x), To Touka X = a HasEBaeTCS
—a

OtBeTsI:

1) Touxoi pasprisa meperoro pona;
2) TouKo#f paspeisa BToporo poja;
3) ycTparmMOii ToUKO#H paspsisa.

54. Eciu B TOuKe 2, X rpaduxy ysKmmm v =f(x) mposenena xacarensHas, To IPOM3BOIHAS
¥ mub(epernuantbaas GyHKITH reOMeTPHYECKH HCTONKOBBIBACTCS COOTBETCTBEHHO KaK
OrtBeTsI:

1) npupamenue opumars: kacarensroi Ha[x,;x, — Ax] 1 Tanrec yIJla HaKJIOHA KacaTelbHOMU
K ocu0, B TOUKE X,

2) TaHTEHC yriia HaKJIOHA KACATeNBHOM K OCH O, 4 npuparmenue byHKIHY HA [xgixg + Ax]

3) TaHTeHC yTiIa HAKIIOHA KacaTeNbHOM K OCH 0, B TOUKe X H IpHpAIIEHUEe OPAUHATE KACATE b
HOM Ha [x4; x5 + Ax]

55. JIOCTaTOUHBIM yCIIOBHEM BO3pACTARHS ByHKIHS v = f (x)nala; b) seusercs

Ortsersr:

1) f'(x) < 0B 110608t TOUKE % E (a; b);

2) f'(x) > 0B moboit Touxex € (a; b);

56. Ecmn dymkmms ¥ = f(x) onpenenena ma (a:b) u nns Beex x € (@ b)f ()< 0,10
bynxmus ¥ = f(x)ma (a; b)

OtseTsI:

1) yGriBaer;

2) BO3pacTaer;

3) BemyKia;

4) Bormyra;

57. Ilpsamasy = kx + bspisercs HAKIOHHOM aCHMIITOTON Ik PYHKITME ¥V = f(x),ecnu

‘x}

1) o f;_— =kmlim, ., (Ff(x)—kx)=1b

D lim, D = pulim, | (F(0) - kx) = &
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. 4x+2
58. Berawmcmute mpenen  |im .
x4 3x—~ 3

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

. sin(5x)
59. Berauenuts npezen |im .
x—0 X

Otersi 1) 5,2) 1/5, 3)1/2,4) 1.

x3

X—a0

3 x°+1
60. Beraucnuts npenen hm[x i IJ .
Otsetsr: 1) 2,2) 1, 3) 3, 4) .

61. Haiits npousBosHyro g QyHKIHE e~ .

Otsets: 1) 7, 2) €%, 3) —e ¥, 4) -¢*.

62. Hatitu mpousBonuyto s byEkmmu 5x'° + % .

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

63. Halitu nponssomsyso dyrxmam 5x* +sin(6x) .
Otsetet : 1)5x° + cos(6x),2) 20x° + 6c0s(6x) ,3) 20x* + cos(6x),4) x* + 6. cos(6x) .

64. Haiite mpoussomsyro dymxiem x* + cos(3x) .
Otgetst: 1)3x” +sin(6x), 2) 3x? - 3sin(3x), 3) 3x* + sin(6x) , 4) 4x* +3sin(3x).

65. Haiitu nmpomsBonayio Gymkman cos?(x).
Otsetsr: 1)sin(2x), 2) —sin(2x) 23) —cos(2x) , 4) cos(2x).
66. Haiiti nponseonnyro mut Gyskmme €5 - (2x* +5)° .

Otsets: 1) 6¢°-24x°(2x* +5)%, 2) 6™ - (2x* +5)° + 5 :24x°(2x* +5)7,3) €™ . 24x°2x* +5) |

4) e - (2x* +5)° +% . 24x*(2x" +5) .

67. Haliti nepsyio NpousBOAHYIO OT (GYHKIMH U BEIHCIATS & 3HAYEHHE B TOUKE X = 4:

Yy=vt+ax

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

68. Haiiti mepByro npou3BoIHyIO OT (YHKIMHM ¥ BEMUCIUTE €& 3HAYEHHE B TOUKe X = 4:
y= v — 6\:}

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

69. Haiite nepByro mpousBoaHy:o ot (DYHKIMH ¥ BEIMUCTHTE €8 3HaYeHue B TOUKe X = 1:
1 1

P =)

Otsetsr: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5;

x°  L+x*
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TunoBoif KOMIIEKT 32JaHMAI IS HTOrOBOr0 TecTHpOoBaHHUSA Ne2

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

1. ®opmyna Heiotona-Jleiibuuma, ecu F{x) - nepBoobpasuas o f(x), umeet Bum:

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

b b
) [fdc=F@)+F@); 4 [fx)dx=F@)-Fa).

2. ®opMyna HHTEIPUPOBAHKSA II0 9ACTSIM JIIS OIIPEEIEHHOT0 HHTErPala MMEET BUT:

b

b b b
Oteer: 1) [UdV =UV |} +[VaU; 2) J-UdV=%

—deU

t by dU b b
3) [vav=urf - ~ 9 Jvav=uy] - [vav.

a

3. BEINHCIHTH ONpeneTeHHbIH HHTErpai

2 5, —
J. (1 +—yfx¥ide
1 3

Oteer: 1) 5; 2) 1; 3)4; 4)2; )3
4. BBIMHCIHTH ONpeneeHHEH HMHTerpai
3% =
E 1 Vhdx
Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
5. BemumcnuTh OnpenenennbLit HHTErpai

-

4
—=ile

g
Otser: 1) 55 2) 1; 3)4; 4)2; 3).3:
6. Brrmcauts onpeneneHnmt HHTErpain

fi"e l d:x
a 31—X

Otser: 1) -5; 2) -1; 3)-4; 4)-2; 5)-3;
7. BBMHCIHTH ONpeeeHHbIit HHTErpat

Oteer: 1) §; 2) 1; 3) 4; 4)2; 3) 3;
8. BrruciuTs onpeneneH b HETErpaT

12f1 —~ .z
22 LRV
17 o )
Otser: 1) 5; 2) 1; 3)4; 4)2; 5) 3;

9. BsramcnuTs onpeneneHupIi HHTETpa

*1
—dx
1 VX
Oreer: 1) 5; 2) 1; 3)4; 4)2; 5)3;
10. BermcnuTs onpenenenusiit HHTErpall
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=
<

18 | Vi— 4x-dx
¢

Otser: 1)5; 2) 1; 3)4; 4)2; 5)3:;
11. BEIYMCIHTE ONpeNe/ICHHBIN HATErpal

3 [tx=+1
L
4 Jo Vx
Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
12. BEMMHCIATE OnpeeneH b HHTErpal

1 3
—-j x(x? —1)dx
4 1

Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
13. BerauciuTs onpeneneHnbIi HHETErpaT

J- %Zsinxcosxdx

Otser: 1) 5; 2)1; 3)4; 4)2; 5)3;
14. BErucnuTs onpeeeH b HHTerpan

2 Cosx
8——dx
. SInTi

r

Otser: 1) 5; 2) 15 3) 4; 4)2; 5)3;
15. Hatite miomans mnockoit urypsr, orparudenHOM IpIMBEIME
1
}"=;‘(3X“1)5 y=0; x=2; x=4.

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

16. Halitu momazns miockoi (uUrypEl, OrpaHAYeHHOM THHEIME
y=d4x+1; yv=6x+1; x=0; x=32.
Otser: 1) 5; 2) 1; 3)4; 4)2; 3) 3

17. HecobcTBennbIi nuTerpar I-oro poaa 06035auaeTes:

Omsers 1) [ f(de; 2) [ £G)des 3) [ £0ode: 4) [ ar o).

18. Beruciute HecOGCTBERHE MATErpaT
1 f“ 1
—_— —_  dx

7 ) xT+2xL2
Otser: 1) 5; 2)15 3)4; 4)2; 5)3;
19. Berauemmts Heco6CcTBEHHBIIH UHTErpal

9 f o S
2 (x+ 1)
Otser: 1) 5; 2) 1; 3)4; 4)2; 5)3;
20. BerqucmiTh IOBTOPHEL HHTErpan

4- lexj;ld_vﬂl(x + z)d=

Otser: 1) 2;2) 5;3) 1; 4) 3; 5 4;
21. BErMucIuT: TOBTOPHBIH HHTErpat

i x
ﬁ-f dx[ (x+y)dy
e o
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Otser: 1)2;2)5;3) 1;4) 3; 5) 4;

22. BBIYMCIUTS ABOXHOM MHTErpa O MPSMOYTOIBHOM 061aCTH

e

rae D:1 €x <2, Gcy=3
Ortser: 1)2;2)5;3)1;4) 3;5) 4;

23. BerqucaTs IBOMHOM HHTErPA 0 MPSMOYTONbHOM 061acTH

6°[ (x* + ¥) ds,
D

rme D:0<x <1, 0<vy<1
Otset: 1) 2;2) 5; 3) 1; 4) 3; 5) 4;

24. BBIYUCTHTS TBOMHOM HHTErpa 110 061acTH, OTpPaHUYCHHOH 3aJaHHBIME KPUBEIMH

2. [[ s,

rae D: v = x?, y=x

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

25. C noMommsio BOHHOrO MHTerpaja BEMMHCIHTE IIomant QUTypsl, OrpaHAYEHHON KpPH-
BEIMH

1
v = 2x; _v=5x; x=4,
Otser: 1) 2; 2) 5; 3) 1; 4) 3; 5) 4;

26. BI:I'-J}ICJIHTL TpOHHOI HHTel"paJl
- 2_. dz f vva dx
Ortser: 1 _)_ 2)5 ¥ 1; 4)3 5)4

27. BEIMHCIATE, IEpEXos K IIOJIIPHBIM KOOPIMHATAM

2 ==
=|[ =5 57as
T Mg

D: x*+3v* <1; x>0; v>0
Otset: 1) 2;2) 5;3) 1;4) 3; 5) 4;

28. BeIaucauTs, mepexons K NOJISPHEIM KOOPAMHATAM

24 (f 5 2
—-JI (T;—a‘,n’x-'-—%y‘ ds
T Jp

D: x*+y¥ <1; x=0
Otser: 1) 2;2) 5;3) 1; 4) 3; S 4;
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TunoBoi KOMIIEKT 3aJaHMIi /I HTOrOBOr0 TecTHpoBanusa Ne3
YK-1.1 (3nams), YK-1.2 (ymems), YK-1.3 (6nadems HAGBIKAMU)

1. O6mum pemenrem auddepeREaTEHOrO YPaBHEHUS HA3BIBACTCH:

1) Bce pemenus.

2) OnHo pemenye.

3) JiBa pemenus.

4) Tpu pemenus.
2. YactHeM pemmenuemM nuddepeHnuansHoro YPaBHEHHS Ha3BIBACTCS:

1) Bce pemenus

2) OpnHo pemenue.

3) /[IBa pemenus.

4) Tpu perenus.

3. Muddepernnansuoe ypasHenre HasbBaercs 3amaveit Kommw, ecu:

1) He sanamsr Havansnsie ycnosus.

2) 3anaHbl HaYATBHBIE YCIIOBHSL.

3) DBespasmuaHo 3aaHE! MM He 327aHbI HAYATBHEL YCJIOBHSL.
4) 3anaHbI TOXNEKO HyJeBBIE HAYANBHBIE JAHHLIE,

4. Nuddepernuansaoe ypasrenne sazsmaetcs YPaBHCHHEM C PaseIsIOIUMCS IepeMeH-
HBEIMH, €CJIH:
1) Tlepemernse x, y MoxHO oTHETHTS APYT OT Apyra TaK, YToOBI OHH OKA3aIHCh IO
PasHBIE CTOPOHBI OT 3HAKa PaBEHCTRA.
2) TlepemerHyio x MOXHO paszemuTs Ha ICPEMEHHYIO Y,
3) Ilepemennyio y MoxHO pasmemuts Ha [IEPEMEHHYIO X.
4) IlepeMeHHYI0 v’ MOKHO OTIEIHTE OT NEPEMEHHOR .

5. Nuddepennnansroe ypaprenue nazpmactes OTHOPOJTHBIM YPaBHEHHEM, ECIIA OHO
HMEET BHL:

1) ¥=Fkx=y) 2) J”=F(}_:)

3) ¥ =F(x=y) 4 }’=F(§)

6. JlnnelabM nuddepernuamsrbmn YPABHCHHEM TIEPBOTO OPSANKA C IIEPEMEHHBIMHU KO-
s ounmentamm P(x), Q(x) HasbIBaeTcs ypaBHEHHeE BHa:

D ¥y +PEy* =Q(x) 2) ¥y +P@x=Q@)y

3) YV +Py =0 4 y +P@)y =000y
7. Ypasuennem Bepryum Hassmaercs YPaBHEHUE BUMA:

D ¥y +P&EY}=Q(x) 2) ¥y +P@x=0Q@)y

3) Y HPXy =01 4) y +Px)y=0Q0)y"

8. OnHOPOXHEIM THHEHHEIM nuQGepeHnuaNEHbIM YPABHEHEEM C MOCTOSHHBIMMA K03~
bumvenTamu a,; a, Hassmaercs YPaBHEHHE BHJA:
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D y'+axy +ay=0 2) y"+ay +ay=0
3) y'tay taxy=0 4) y'+ay' +ay’=0
9. XapakTeprCTHIECKAM ypaBHeHHeM N GepeRIHansHOro YPaBHEHUS C IIOCTOSIHHBIMU
xospduimentamu ¥ + a;y’ + a,y = 0 HasblBaeTCs KBAAPATHOE YPABHEHHS BH/A;
1) kK4+ak+a=0 2) kK-agk-a,=0
3) K+atk-a;=0 4) kK2-ak+a,=0
10. Ilycts xopHH Ky, k; XapaKTEPHCTHYECKOTO YPABHEHUS SBIISIOTCA: a) NeHCTBUTENBHEI-
MH, 6) IpoCTEIMH, TO ecTh He KpaTHEMH (k; # k). Torma ofimee peleHne OXHOPOIHOTO
JIAHEHHOTO U (EPeHNHaNBHOTO ypaBHeHHS. v + ;) + @,y = 0 Gymer HMeTh BHL:
D) y&) = (C1+ )R  +e¥2%)  2) y(x) = Cyekar
3) y(x) = Cie®f* 4 C ek 4) y(x) = Cie**
11. TlycTs xopHH k4, k, XapaKTePHCTHUECKOTO YPaBHEHHSA ABIISIOTCS: a) NeHCTBUTEIBHEI-
MH, 0) KpaTHBIMH, TO €CTh k; = k, (BHYTpeHHHI pesonanc). Torzpa o6uee pemenve ox-
HOPOZHOTO JIMHEHHOTO TudGepeHIraTBROro ypasaerus y” + a,y’ + a,y = 0 Oyner
WMeTh BUJI:
D y&) =G+ Q)R 4 ef%)  2)  y(x) = C efex
3) y(x) = Ciekr* + Crekax 4) y(x) = Cie** + xCekex

12. Tlyets xopru k, k, XapaxTepucTudeckoro YPaBHCHHA SBISFOTCH: KOMILIEKCHBIMH, TO
eCThb ky = @ + Bi, k; = @ — Bi. Torna obmee peIeHre ONHOPOAHOTO JIMHEHHOTO Iu-
tepernuansHOro ypasuenus y'’ + @1y" + a;y = 0 GyneT UMeTh BUL:

1) y(x) = (€ + C)(ek1¥ + gkax) 2) y(x) =e™(Cycos(Bx) + isin(Bx))

3) y(x) = Cie** + C,xe*a* 4) y(x) = eP*(C,cos(ax) + isin (ax))

13. HeonmHOpOoaHEIM JTHHEHHEIM T pepeHnuanbHEIM YPaBHEHHEM ¢ HOCTOSHHEEIMHA KO-
sbdunmenramu a,; a, HazbBaeTcH YPaBHEHHE BH/A:
D y'taxy'+ay=fQ)F=0) 2) y" +ay +ay=0
3 Ytay' +ay=fF =0 4) y' +ay +ayyt=
1) wua.
15. IIycTs 3aaHbl nefCTBATENBHBIE H HE KpaTHbIe KOPHH k1, k, XapakTepucTHyeckoro
YPaBHCHHS OHOPOJHOTO ypaBHEHHs. SIB/ieHHe Pe30HAHCA Y HEOXHOPOIHOTO ypPaBHEHHS
y" +a1y' + azy = e¥2* posnmkaer npu:

1) ky#kyuk; =k, 2) ky3=kynm kz =k,
3) ks#k, 4) ky+k,
16. IlycTs 3anaHel nelicTBHTENLHEIE U He KpaTHBIC KOPHH k1, k, XapaKTepHCTHYECKOro
YPaBHEHHS OHOPOIHOTO YpaBHEHNs. SIBICHME Pe30HAHCA Y HEOXHOPOIHOTO yPaBHEHHUS
Y" + a1y’ + azy = x3 Bosnukaer npu:
1) O=kyuk; =k, 2) O0=kyum k;=kFk,
3) 0k, 4) 0+k;
17. IlycTs 3anaBE! KOMILIEKCHBIE KODHE k; = Bi, k; = —pi. xapakrepucTadeckoro ypas-
HEHHI5 ONTHOPOZHOTO ypaBHEHHUS. SIBIIeHHe Pe30HAHCA Y HEOTHOPOAHOTO YPABHEHHUS
¥" +a1y" + azy = sin(6x) Bo3uukaer npu:
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1) §=38

2) 6=8
3) §=-P

4) §=5
18. Ecri HeT pesoHanca y HEOTHOPOAHOTO JIMHEHHOTO i(DEPEHIHATBHOTO YpaBHEH S
¥ + a1y’ + apy = e**, 1o yacTHOe peleHue ClIeyeT HCKATH B BHE

1) () = Aesk

2) y(x) = de
3) y(x)=Ae**

4) y(x) = AeS*

19. Ecnu ecTs pe3oHaHCa EPBOTO MOPSKA Y HEOHOPOIHOIO JTHHEHHOTO muhdepenim-
IBHOTO ypaBHeHHS ¥ + ;¥ + a,y = e**, 1o wacTHOE pemenue ClIe[TyeT UCKaTh B BH-
Ie:

1) y(x) = Ae®™ 2) y(x)=Ae™™*
3) y(x) = Axe** 4) y(x) = Ade**
20. Ecim ecTh pe30HAHC BTOPOTO MOPSIAKA ¥ HEOAHOPOJHOTO JIMHEHHOro nuddeperim-
aJIbHOTO ypaBHeHHA ¥ + a,y’ + a,y = e**, 1o wacTHOE peIIeHue Clle/IyeT HCKATh B BU-
Ie:

1) y(x) = Ae3*x 2) y(x) = AxZekx
3) y(x)= Axe™ 4) y(x) = de X
21. Ecim HeT pesoHaHca y HEOXHOPOLHOTO THHEHHOrO maddepennpansaoro ypaBHeHUs
Y" +a;y' + apy = x, To wacTHOe permenue cienyer HCKaTb B BUJIE:
1) y(x)=A4Ax+B

2) y(x)= ;
3) y(x)=Ax?*+B

4) y(x)=Ax2+Bx+C
22. Ecnu ecTs pe30HaHC EpBOTo MOpS/Ka Y HEOTHOPOJHOI O JIMHEHHOTO aubdepernu-
aJIbHOTO ypaBHEHUS V"' + a,¥' + a, ¥ = x, To yacTHOE PELICHHE CIEyeT UCKATh B BHIIE
1) y(x)=A4x+B 2) y(x)=x(Ax+ B)
3) y(x)=4x%+B

4) y(x) =Ax?+Bx+C
23. OngHOpOTHOE JIMHEHHOE YPaBHEHHE C OCTOSHHEIMH ko3 durenTaMH

Y'+ay +a,y=0 mMeer XxapaKTepHCTHUECKOE YPaBHEHHE BUIA
DE +ak+a,y=0; k" +ak +a,k=0;
3)y*+ak+a,=0; 4k’+ak+a,=0.

24. XapaKTepHCTHYECKOE yPaBHEHHE AU} depeHTHaTEHOro ypaBHeHHUS!
n '

Y +a,y +a,y=0 umeer 1Ba pasmHIHEIX JelcTBUTENBHBIX KopHs ki kz. Torna o6mee
PEIeH e 9TOro ypaBHEHHS OyIeT:

DCe™ +C,e"*;2)C, cosk,x +C, sink,x; 3)eh + ek *; 4)Ce"” -C,e"
23, XapaKTepHCTquCKoe YpaBHEHUE ﬂnd)tbepeﬂuuanﬁﬂoro yPaBHEHHUS

y"'+a,y +a,y =0 EMeer KOMIIEKCHEe KOpHE k; =a+iff u k, =a—if. Torma 06-
Iee pemeHne udGepeHnuanbHOro ypasHeH s Gy ier

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

26. XapaxTepHCTHIECKOE YPABHEHHE nuddepeHIHaNBEHOro ypaBHeHuUs

Y ta,y +a,y =0umeer n8a ogunHakossix ki=k,. Torna o6mee pemenune nuddepenny-
aIBHOI0 YpaBHEHHS OyIeT:
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Ce" +Cye*; 2)C, coskx+C,sink,x
3)e“*(C, cosk,x +C, sink,x); 4)C,e"* +C, - x-e"*.
27. XapaKkTepuCTHIeCKOe yPaBHEHHE HEOTHOPOLHOTO THHEHHOTO ypaBHe-
Ay +a,y +a,y =P, (x)-e® umeer Kopuu kiu k, He paBHBIE a. YKaxuTe, Kakoe 3T0
pelneHue:
1) obmee; 2)wacrroe,
28. XapaKTepuCTHYECKOE YpaBHEHHE HEOJTHOPOJHOTO TMHEHHOI0 ypaBHe-
HaA Y + a4,y +a,y = P, (x)-e™ umeer kopuu ki u kr He paBHBIE a. YKaxuTe, BUI €ro
peneHus:
DO, (x)e™;2)Q, (x)(C,e™ +C,e™*); 3)Q, (x)-x" -e™,r#0:
4)Q, (x)e™ (Cie™ +C,e**)
29.XapakTeprucTHYECKOe ypaBHEHHE HEOHOPOIHOTO JIMHEHHOI'O YpaBHEHHUS
y'+ay + a,y = P, (x)-e™ umeer xopau ki 1 k». Uncyo a PaBHO XOTs OBl OIHOMY KOPHIO
XaPaKTCPUCTUHECKOT0 YPABHEHHS. Y KaKHTE, KAKOE 3TO PelIeHHeE:
1) obmee: 2) gyactHoe.
30. XapaxTepucTrueckoe ypapHenue HEOIHOPOIHOTO JIMHEHHOTO ypaBHe-
HUAY" + a4,y +a,y = P, (x)-e™ uMeer kopHH k11 ka. Yneno a paBHO X015 651 OJTHOMY
KOPHIO XapaKTEPHCTHYECKOTO YPaBHEHHU. YKAKUTeE, BUL €r0 peleHus:
£ bx k " i
DO, ®)e™; 2Q,(x)(C,e"* +C,e™); 3)0, (x)-x" e
40, (x)e™ (Cie"™ +C,e**).

1
L Fi(xp1,y3, ....,3m)
31. Cucrema :fn Ha3BIBaACTCS
%E = fo(x,y1,32,...,vn)

1) xanormyeckoii [-oro mopsixa;
2) HOpmansHOIt [-oro mopsinxa;
3) HOpPMAITBHO N-0ro MOpsIIKa;
4)KaHOHHYECKOH n-0ro mopsKa.

32. HopmansHas cucrema n YPaBHEHHI MOXeT OBITH CBeeHa:

1) x madpdepermansroMy YPaBHEHHIO JIF0O0T0 MOPSIAKA;

2) X InddepeRnuansHOMy YpaBHEHHIO ¢ TOCTOSHEEMI kos¢dunmenramu;
3) maddepennuansroMy ypasseruIO 72 -0r0 HOpsZIKa.

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

33. Knaccuueckoe ompenenene BEPOATHOCTH COOBITHS A COCTOMT B TOM, 9TO
BEPOATHOCTE COOBITHA A €CTh:

1) orHOmeHWe o6mero wmcna MCXOMOB K YMCIYy WMCXOJOB, 0IaroNpHATCTBYIOMHX
coOBITHIO 4

2) OTHOIIEHHE YHCia GIarompuATCTBYIOMIX 3TOMY COOBITHIO HCXOIOB, KOTODEIE MOTYT
OBITH COBMECTHEI ¥ PABHOBO3MOXHEL K 0bIIeMy YHCITy BCeX BO3MOXKHEIX HCXOIOB
3) oTHomeHHWe wumcna OIIaroNPHATCTBYIONMX 3TOMY COBBITHIO HCXOI0OB K 0OImemy

YUCIY BCEX PaBHOBO3MOXKHBIX SNIEMEHTAPHBIX HCXOJ0B, 0Opa3yromux NOJIHYIO TPYIILY
coOBITH

35. MOXHO IIi TEOpeMy YMHOXeHHS BEPOSATHOCTEH 3aIKCaTh B CIIEAYIOMEM BHIIE:
P(4B) = P(4)- P(B/)) = P(B)- P(4/3)?
1) nma
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2) =Her
3) MOXHO TOJNBKO B CITydYae HE3aBHCHMOCTH COOBITHS 4 OT COBBITHS B

36. BeposTHOCTE IPOM3BE/ICHNS ABYX HE3aBUCHMBIX COOBITHH paBHA:

1) DpOH3BENECHHIO BEPOATHOCTH ONHOTO W3 COOBITHH Ha YCIOBHYIO BEpOSTHOCTB
BTOPOTO

2) TNpOHM3BEIEHHUIO BEPOSTHOCTH OJHOTO U3 COGBITHH, Ha BEPOATHOCTH BTOPOTO COOBITHUS

3) NPOW3BENEHHIO BEPOATHOCTH OIHOTO W3 COBBITHIA Ha YCIOBHYIO BEPOATHOCTE 3TOTO
e COOBITHS, TIPH YCIOBHH, 9TO BTOPOE HMEJIO MECTO

37. BeposATHOCTE CyMMEI IBYX COOBITHI 4 U B paBHa:
1) P(A4)+P(B)-P(4B)

2) P(4)+P(B)-P(4/y)

3) P(4)-P(4p)
4) P(A)+P(B)
5) P(4)+P(B)-P(A4)-P(B)

39.Ecmz HexkoTropoe cobwiTHE A MONKET NPOU3OHTH C OOHHM H3 COOBITHi
H,H,,H,,.H,, obpasymomux NOJHYI0 TPYNIY HECOBMECTHBIX COOBITHH, TO

BEPOATHOCTD COOBITHS 4 BEIHCISIETCS MO (GOPMYJIE, HA3HIBAEMOMH dopmynoit moHOM
BEPOSTHOCTH:

D Puy=3 ra)pdly)

i=]

D P=Y PP )

) PU=Y PP

i=l

Y Pa=3Puyrtly)

40. @opmyna Beiieca, KOTOpast BBMHCISCT BEPOATHOCTH 00O rumoresst H, mpu

YCIIOBHH, YTO HEKOTOpoe coOBITHE A, CBsA3aHHOE C 3THMH THUIIOTE3aMH, TPOU30IIII0, HMEET
BHII:

b A= Pa) Py )

u . PA-pd/)

2) Py
L PH)P(Ay |
g . PE)Pp)

3) P )=—
X P(H )P4

Hf’
o ply ) TH P A
EP(HI)P(%L_)
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41. T1pu BeIBOAE bDOpMyIIE! Beprymm MIpeaoIaraeTes:

1) 410 B 2 HE3aBHCHMEIX ONBITAX COOBITHE A TIOSBHTCS M pa3

2) 9TO B 7 HECOBMECTHMEBIX OIIBITAX COGHITHS A TIOSBHTCS m pa3

3) 4TO B 1 OmBITax, 06PA3YIOMHX TIOJIHYIO TPYTILY, COOBITHE A MOSBUTCS m pa3
4) 9TO B 1 HE3aBHCHMBIX OIBITAaX COGBITHE A TOSBHTCS He Gojiee pas

42. Kaxas u3 popmyn sBistercs Gopmynoit Beprymmm?

G T W i i

&) i, = O Py

3 P,,=CoPqg"™"

4 E,,=CP"¢""

43. Cry4aitHO} BeNTUTHHOM HA3EIBACTCS BeTHIMHA:

1) npuEmmatomas B pesymsTare wembITaEms IHCTIOBOE 3HAYEHHE, KOTOPOE MOIKHO
NPENICKa3aTh Npu OONBIIOM YHCIIe HCIIBITAHMI

2) DOpUHUMaOmas B PE3yJbIaTe HCTBITAHWS YUCIOBBIE 3HAYCHHS, KOTOpBIE
TPREMANAAIEHO HEJb3s IPEJICKA3aTh, HCXOJS U3 YCIOBHMN HCIILITAKS

3) UpHHEMAIOINAS B Pe3yNETATE HCIBITAHIS AUCKPCTHOE YHCIIOBOE 3HAYEHHE, KOTOPOS
TIPHHIMITHATIBHO MOXKHO IPENICKA3aTh IIPH GOJBIIOM YHCIIe HCIIBITaHUM

4) npuHEMaromas B PE3YNIBTaTe HCHBITAHUS HENPEPHIBHOE YHCIOBOE 3HaYeHHe,
KOTOpO€ IIPHHIMIIHAILHO HeJIb3s IPEACKa3aTh

44. 3axoHOM pacnpenenenus CITy4aiiHOY BeJIMYUHEI HA3BIBACTCS:

1) Besxoe coormomenwe, YCTaHABIHBAIOIIEE CBSA3h MEXIY BO3MOXKHBIMM 3HAYCHHSMY
CITyYalHOH BEINYHHEI 1 BEPOATHOCTSMH, KOTOPEIE MM COOTBETCTBYIOT

2) BCAKOE COOTHOIIECHHe, YCTaHABIUBAIOIEE CBS3b MEXIY BO3MOKHBIMY 3HAYCHHAMHU
CIly4aifHOM BETMYMHEL U GyHKIHeit pacnpenenenus

3) Besxoe COOTHOIIECHHKE, YCTaHABIUBAIOMEE CBI3h MEXIY CIy4aliHOM BENIWYUHOM U e8
BEPOATHOCTBIO

45. Kaxas u3 hopmy: seisercs dynxuuei pacnpenenenus?

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

2) f()=F'(x)

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

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

46. B xakom oTBeTe TIPaBUIIPHO 3allUCaHEI CBOMCTBA DYHKINH pacopeneneHus?

1) F(xz)zF(xl),mx2>x];F(~oo)=1;F(oo)=0

2) F(xz)SF(x])smx2>x1;F(_OO)_—_O;F(OO)=1

3) F(xz)zF(xl),mx2>x,;F(-oo):O;F(oo):]

4) F(xz)zF(xl),JIme2>xl;F(—oo):l;F(oo)=1

47. BeposITHOCTS TONATaHHs CITy4aifHOM BEIMYUHEI HA 3a[aHHbI y4acrok (a, ) passa:
D Pla<x<p)=F(a)-F(p)

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

i)
3) Pla<x<p)=[F(x)ds
4 Pla<x<pP)=f(B)-f(a)
48. Kakast u3 $popmyn ycranapimeaer caszp MEXIy IUIOTHOCTBIO pacupeneneHus f(x) u
(yHxnuel pactupenenenus F (x):

D F®=f@
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2) f(x)=F'(x)
3) JS(x)=F(x+ Ax)- F(x)

4 f@=[F(x)dx

49. BeposTHOCTS TONANaHHS CIyJaifHON BENWYWHLI Ha aaTepBan (a; ) Oyner
OIIPEIENATLCS 110 hopMyIIe:

yii
1) Pl <x<ﬂ)=J’F(x)dx

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

B
4)  Pla<x<p) =jf(x)czx

50. Kakas u3 $popMys1 BepHO yCTaHaBIUBAeT CBI3L MEXIy GyHKIUEH pacrpeeneHus u
IIJIOTHOCTBIO pacnpeecHus?

) F@)= [f(x)dx
2 F)=[fo)d

3 F®)=[f@dr
4 F@=f'(

51. B xaKoM OTBeTe IPaBHILHO 3aITHCAHBI CBOHCTRA IUIOTHOCTH paclpeeeHus?

D) [ reode=1, )20
) f Fleide=1, F()<0
D [rwa=0.  seo20
D Jrea=1, sex0

52. Maremarudeckoe oxunanue M [x] BempeprIBHOM cTy4aitHOi BeTHUMHEL ecTh 9HCIIO,
omnpenenseMoe 1o popmyie:

1) Mx]= Z x,P
2 Mlxl= [(x-m,)f(x)ds
3) Mx]= J' (x—m)? £ (x)dx

4 Mix]= [xf(x)dx
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53. HagambHEIM MOMeHTOM S -TO mOpsizKa JVCKPETHOM CilydaiHO# BemwumHbl X

Ha3bIBACTCS:

1) MaTEMaTHHIECKOS OXUIaHHE CITy4alHOM BETMYHHEL, KOTOpas BO3BENCHA B
S -1o cTenens, T.e. M[x*]

2) MaTeMaTHIeCKOE OXHJAaHUE LEHTPAIM30BAHHON CIIy4aiHOM BEJINYHHEI,
KOTOpas BO3BE/ICHA S -I0 CTENeHS, T.e. M[(x —m_)*]

3) MaTCMaTHIeCKOe OXHIAaHNE, BO3BEACHHOE B S -I0 CTEIEHb, CIydaitHOM

BEIIMYIMHEL X , T.e. M °[x]
4) MaTeMaTHYECKOE OXHAHHE, BO3BENEHHOE B S -0 CTEHEHD [EHTPaIH30BAHHOM
BEJIHYMHEL T.6. M ‘[x—m,]

54. lleHTpanbHELf MOMEHT S -ro NIOpsAKa JIHUCKPETHOH CIy4aliHOM BeIHYMHEI
BBITUCIIAETCA IO popmyie:

D) Mx]=Y (x —m,) pS
) Mlx]=Yxp

1
3 Mlxl=xp?

1

9 Mx=Y(-m)p,

56. Jlucnepcueit crygaitHoOM BeTHIHHED HAa3bIBACTCA:
1) MareMaTHIeCKOe OXKHMIaHHe KBAJIpaTa OTKIOHEHUS CIIy4alHOH BeIMYHHEBI

OT € MaTeMaTH9eCKOro OXUMAHNS, T.e. M[(x —m_)?]
2) KBaJpaT MaTeEMaTU9EeCKOT0 OXKHUIAHHS OTKIOHCHHMS CIly4aliHOW BEJIMYUHEI
OT €€ MaTeMaTHIECKOTO OXHUAAHYS, T.e. M *[x — m, ]

3) MATEMaTHIECKOE OXXUIaHUe KBapaTa CIIyJaiHo BENIMYMHEL T.6. M[x’]
4) KBaJpaT MaTeMaTHYeCKOro OKHIOaHHS KBAIpaTa OTKIOHEHHS CIIy4aiiHo#i
BEIITIHHEL OT C¢ MATEMATHIECKOrO OXMIAHNS, T.€. M *[(x —m_)?]

57. D(x) mECKpeTHOMH CIlyuailHOMH BeTHUHHET eCTh 9HCIIO0, OIIpesielisieMoe o hopmyIe:

) Dlx]=)x?p,
i=1

2)  D[x]=)xp?-m
i=1

) Dixl=Yxip, - xp)
i=]

i=1

9 Dxl=Yxp-m
i=1

59. D(x) menpepsIBHO CIly9alHOW BEIMIHHEI ECThH YHCIIO, ompeznensemoe o hopmye:

1) D[x]=jx2 F(x)dx - j xf (x)dx

2

2)  DIxl= [xf*(x)dx- [ (ax
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3)  Dlx]= sz fg(x)dx—( | xf(x)de

—c0

9 D= szf(x)cﬁc—ﬁxfl(x)aﬁcJ

60. IL1oTHOCTH PABHOMEPHOTO PaCIpe/IeieH s Ha CErMEHTe [a; F] umeer Bupn:

1
npua <x<f
) f)=1f-a
0 nmpux>0,x<a
1
2) J(x)=—— npyU —RN<X <D0
-«
(Zx)"e ™™
f(x)= T
3) ’
-2x
npu x =0
H  fo= {
0 npu x<0
61. BunoMuHAIEHOE pacmpenenenue IIpeAToaaraer:
1) 9TO0 NUCKPETHAs CIIyyaiHas BENUYMHA — YUCIIO MOSBICHHS COOEITHS 4,
IIPYMET 3HAYEHHE M B 7 HECOBMECTHEBIX OIMHAKOBBIX OMBITAX
2) IT0 NUCKpeTHad CiyqaiiHas BENHYMHA — THCIO IOSBIEHHS COGHITHS A,

[PUMET 3HAYEHHE M B 7 HE3aBUCHMBIX OJMHAKOBEIX OITBITAX
3) IT0 NHCKpETHAs CIy4aiHas BEIMYHHA — JHCIO HOSBIEHHS COOBITHS A,
IIPHMET 3HAYCHHUE He OoNiee m B /7 HE3aBHCHMBIX OJIMHAKOBBIX OIBITAX
62.MaremaTH9eCKOE OXKHUAAHNE GHHOMUHATEHONO PaCIpeIeNIeHNs] BEIYUCIIIETCS 110 hopMye:
) Mx]=ng
2) M[x]=np
3)  Mlx]l=np’q
4)  Mx]=npq

5) M[x]=\/npg

63. MaremaTH9ecKoe OXKHIAHHE PABHOMEPHOTO pacpeNeNIeHUst BEIYUCIILETCS 110 GopMyITe:

1) M[x]=np

2) M[x]=“;ﬁ, x e [a; ]
3) M[x]:—ﬁ;—a, xe[a; Bl
4 M- Qll;iz, x e[a; B]

64. [lucniepcust GHHOMMHALHOTO PaciIpe/ieIeH s BEMHECISETCS 10 dopmye:

9]
2)
3)
4)

D(x) = npq
D(x)=ng
D(x)=np

D(x) s C}:ﬂpﬂlqﬂ—fﬂ

65. Pacnpenenenue ITyaccona npenmonaraert:
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1) YTO JWCKpETHAs ClOydaiiHas BENMYWHA - YHCJIO COOBITHH IPOCTEHUINEro
(TIyacCOHOBCKOI0) MOTOKA — MPHMET ONpPEJCICHHOe 3HaYeHHe m 3a (PHKCHPOBAHHBIA

IIPOMEXKYTOK BpEeMEHH [
2) YTO JUCKPETHAs CilydaiiHas BeJW4YHMHA - YHCIO COOBITHH MPOCTEHINEro

(ITyacCOHOBCKOI0) MOTOKA — NPEMET OIpEfeNeHHOe 3HaueHWe 7 B 7 He3aBHCHMBIX

HCIIBITAHUSIX
3 9TO0 AWCKpETHAs ClydaiiHas BeIWYMHA - YMCIO COOBITHH IPOCTEHINEro

(TyacCOHOBCKOT0) ITOTOKA HMEET IIOCTOSHHYIO IUIOTHOCTH PaclpeieIeHus
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JIucr BHeceHUs TOMOJTHEHHUA M N3MEHeHu
B pabouy1o mporpamMmy y4eOHOU TUCITUTITUHBI

«MartemaTtukay
(HaMMEHOBaHUE AVCIIUITIMHBI )

Ha 2024 - 2025 yueOHbIii ro1

Pabouas nmporpamma nepecMoTpeHa Ha 3aceanuu kadenpsl «Cucmemsbl agmomamusupo8aHHo2o
NPOEKMUPOBAHUSL U MOOETUPOBAHU,

npotokoi Ne 8 ot 29.03 2024r.

3as. kadenpoil K.ILH., j /B.B. Cobouesa/

y4eHas CTEIeHb, y4eHOEe 3BaHHE TOAIHUCH N.0. damunus

B pabouyto mporpaMMy BHOCATCS CIIEIYIOIINE U3MEHEHHUS:
1. I1.8.2 npeAcTaBiieH B CIEAYIOMNN PEJIAKIINN:

8.2. IlepeyeHr Heo0X0AMMOIr0 JIMIEH3MOHHOI0O W CBOOOJAHO PAaCHPOCTPAHSIEMOIO
NnporpaMmMHoOro oﬁecneqeﬂnﬂ, B TOM YHUCJI€ OT€ICCTBCHHOI'O ITPOU3BOACTBA, HCII0JIbB3YEMOI'O
Ipu OCYymI€CTBJICHUHA OﬁpaSOBaTeJIbHOFO npouecca mo IMCHUIJINHE

7-Zip;

Adobe Acrobat Reader DC;

Apache Open Office;

VLC media player,;

Kaspersky Endpoint Security

Yandex browser

(O8]

. I1.8.3 mpeacTaBiieH B CIEAYIOIIEH peAaKIIHM:

8.3. Ilepeuenb coBpeMeHHBIX NPO(EeCCHOHANBHBIX 0a3 JaAHHBIX M HHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM, JOCTYIMHBIX 00yYAKMIMMCS IPH OCBOCHUH JTUCHHILTAHBI
1. DrnexTpoHHas HHPOPMAIIMOHHO-00pa3oBaTeNbHAS Cpe/ia Y HUBEPCUTETA
(http://moodle.aucu.ru).

2. DnexTpoHHO-O0MOIMOTEYHAs cUcTeMa «Y HUBEPCUTETCKasi OMOIMOTEKay
(https://biblioclub.ru/).

3. DnexTpoHHO-OnOMHoTeuHas cucrema «IPRbooksy (http://www.iprbookshop.ru).
4. Hayunas snextponHas oubanoteka (http://www.elibrary.ru/).

5. Koucyabrant+ (http:// www.consultant-urist.ru/).

6. denepanbHBIii HHCTUTYT MPOMBIIUIEHHON coocTBenHocTH (http://wwwi.fips.ru/)
CocTaBUTeNN U3MEHEHUN U TOIIOJIHEHUI:

-7

E Lo A —
{ £ .- P
CT. IpenoaBaTelb — /N.A. Yepenosckast/
Yy4€Has CTCIICHb, YUCHOC 3BaHUEC noanmuchb N.0. ®amunus

[Tpencenarens MKH «3emieycTpoiicTBO U KagacTpbl» HampaBiieHHOCTh (mpoduis) «Kamactp
HECABMXKUMOCTH

K.0.H., JOLIEHT é:”f /C.I1. Crpenkos/

Y4€Hasl CTEIIEHb, YYEHOE 3BaHHE MOJIUCH N.0. ®amunus

«29» 03 2024 r.
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JIMCT BHECeHH OO THEHMI 1 H3MeHeHmi
B pabo4yro IporpamMmy ya9eGHOM NUCITAILTHHEL
«Maremarukay
(HaMMEHOBaHHE IUCLMILTHHEI)

Ha 2025 - 2026 yuebHbii rox

Pa6ouas nporpamma nepecmoTpena ua 3acenanuu Kabenpsr «Cucmemer asmomamuzuposantozo
NPOEKMUPOSAHUS U MOOCAUPOEAHUSY,

npotokon Ne _9 ot 14 ampens 2025r.

H.o. 3aB. kadepoii W
K.ILH. /B.B. Cobonesa/

YHeHas CTENeHs, YHEHOE 3BaH’e “""m}{fm{c& H.0. Oamunus

B pa6ouyro nporpammy BHOCSTCS CIIEYIOIIAE U3MEHCHUS
1. I1.8.1 npencrasies B cemnyromuii DPEeNaKITHH:

0) nomonHUTENEHAS IMTeparypa:

5. Kanapeiixua A.W. Bricmas maremaTuka: yaeOunuk / Kanapeiixun AU.. — Mockga,
Bonorza: Vindpa-Umxenepus, 2024. — 224 o, — ISBN 978-5-9729-1828-7. — Texer:
SNeKTPoHHEN // IludpoBoit 06pasoBarensHEL pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/143599.html

6. Pactomumna, O. M. Bricimas maremaruka: npakTakyM / O. M. Pacromumua; mon
pemaxnmedt A. U. Hmxmukosa, T. H. ITomosoit. — 2-e u3n. — Mocksa: MockoBckuit
IICIaTOTHYeCKHH rOCYaapCTBEHHEII YHHBEPCHTET, 2024. — 138 ¢. — ISBN 978-5-4263-0534-2.
— Texer: snexrpornsiit // Iadporoit obpasosarensHsi pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/145684 html

CocraBurenu uamenenwii u JOTIOIHEHUH:

CT. IperonaBaTess /?MH iy U.A. Yepenosckas /

YHEHad CTENeHb, Y4eHOE 3BaHHe noxﬁéca H.O. Damunus

Ipencenarens MKH «3eMIIeYCTPOHCTBO U KapacTpeL», HANPABICHHOCTH (IPO(UIE) «Kamactp
HE[BIIKAMOCTH

K.0.H., To1eHT V /__C.II. Ctpenxos /

YHCHAA CTEMEHD, y4EHOE 3BaHHe MOANHCE H.0. Gamunus

« 14 » _anpens 2025 r.



