(enepanbHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICILIET0 00pa30BaHUS
"TONBATTUHCKUN FOCYJapCTBEHHBIA YHUBEPCUTET"

YTBEPXIAIO 3aBenytonmii kagenpoii «Beiciias
3aMecTUTEND PCEKTOPaA 110 Pa3BUTHIO VII MAaTCMaAaTHUKA U MATCMATHUUCCKOC
00pa3oBaHUE»
A H. Slpeirun I1.®. 3ubpos
(moarucs) (M.0. davmummus) (ommcs) (1.0, Davumi)
« » 20 1 « » 20 T
b1.5.06
(wugp oucyuniurvl)

PABOYASA ITPOI'PAMMA JUCIUAII/IMHBI

BBICIIHAS MATEMATHUKA

(Hazeanue OUCYUNIUHbL)

10 HapaBJICHUIO OATOTOBKH (CHEIHATbHOCTH)

15.03.05 KOHCTPYKTOPCKO-TEXHOJIOI MYECKOE OBECIIEUEHHUE
MAIIMHOCTPOUTEJIBHBIX ITPOM3BOJACTB

(K00 u HAUMEHOBAHUE HANPABIEHUsI NOO2OMOSKU, cneyuarsHocmu 6 coomeemcemeuu ¢ @I'OC BI10/ @I'OC BO)

TEXHOJIOI'USA MAHIMHOCTPOEHUA

(nanpasnennocms (npoghunn))
®opma 00ydeHHUs: 3a0UHasI

Pacnpenesienue 4acoB JUCHHUILIMHBI 110 CEMECTPaM M BHAaM 3aHATHH (110 y4eOHOMY IJIaHY)

KoanuectBo 3ET 16
Yacos no PYII 576
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TEXHOJIOTHYECKOE 00eCTICUeHNE MAIITUHOCTPOUTEIbHBIX TIPOU3BOICTB
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Crpykrypa mucuumiiuebl 'Beiciias matemaruka

JucnuiumHa y4eOHOTOo TIaHa MOXKET COJIEP KaTh HECKOJIBKO yUEOHBIX KyPCOoB (T10 KOJIMYECTBY CEMECTPOB, B KOTOPBIX OHA W3ydaeTcs). YUeOHBIH Kypc HauMHAETCS M 3aKaHIMBACTCS B IIpeenax

OJTHOTO YYEOHOTO ceMecTpa.

O0beM y4eOHOro Kypca M BHIbI Y4eOHBIX MepONpUSITHI

Koa-Bo
HeeJIb, B KonrakTHas paGoTta CamocTosiTesibHast paboTa
Haumenosanue Kypea l:;;l:-/llzlc-l’ll:[l:l Koa-so 3ET l::::;){:li Beero Kypc' KOHTPOJ]L Ri{(’)l"l;)]\;?lﬂ K:‘:;g::"
4acoB 1o
PeANU3YeTCs vy ppagy| Beero [ Jlexmmm Jladoparo| Mpaxtir Bcero Jladoparo|Koncynr prp |"POSKTHI e Hnoe arT
Kype pHbIEe ecKHe pHbIEe auuu (Kypc. 260ThI
paboThl) P
Beiciias matemaruka 1 1 5 17 180 24 12 0 12 152 0 0 0 0 0 0 0 3a4er 4
Beiciias matemaruka 2 2 5 17 180 24 12 0 12 152 0 0 0 0 0 0 0 3a4er 4
Beiciias matemarnka 3 3 6 17 216 24 12 0 12 183 0 0 0 0 0 0 0 9K3aMEH 9




AHHOTAIUSA
AUCHUIIMHBI (Y4e0HOr0 Kypca)
b1.5.06.01 Beiciiasi MaTemaTuka 1

(MHAEKC ¥ HAaMMEHOBaHUE AUCUMILUIMHBI (y4eOHOTO Kypca))
1. Hesb u 321244 M3yYeHUs] AMCHUILJIMHBI (Y4e€0OHOr0 Kypca)

L{enb — nproOpeTeHe TEOPETUICCKUX 3HAHUI 110 OCHOBHBIM pa3jieiaM Kypca,

- q)OpMI/IpOBaHI/Ie MAaTEMAaTHYCCKOT'O, JIOTHYCCKOI'O 1 aHFOpI/ITMI/I‘-IeCKOI‘O MBINJICHUSA,

- pa3BHUTHE JOCTATOYHO BBHICOKOH MaTEeMaTHYECKOM KYJIbTYphl OaKagaBpa

3ajgauu:

1. 3y4yeHre MaTeMaTHYECKUX OCHOB, HCITOJIb3yEMBIX ITPU TIOCTPOSHUHU MOJICIICH
OpraHHU3aIMOHHO-YIIPABICHYECKONW U IKOHOMUYECKOU JIEATEIILHOCTH, a TAKXKE N3YUCHHE KOHKPETHBIX
MOJIEJICH SKOHOMHYECKHX SIBJICHHI U YIPABICHUCCKUX CUTYAIUH;

2. OCBOGHI/IC HpI/IeMOB peI_HeHI/HI " UCCJICOOBAHUA MAaTEMATUYCCKHN q)OpMaJII/BOBaHHBIX 3aaayd,

3. BeipaboTka HEOOXOIMMBIX YMEHHI U HABBIKOB B IIOCTPOCHHH, aHAIIM3E U TPUMEHCHHH
MaTeMaTHYECKUX MOJENEN.

2. Mecto aucunminnel (yaeOHoro kypca) B crpykrype OIIOII BO

Hannas nucrurnza (yueOHblil kypc) otHocutes K broky 1 "Iuctumnnuaet (Moxynun)" (6a3oBast
4acThb).

Jucuuniuael, yueOHbIe KypChl, HA OCBOGHUHU KOTOPBIX Oa3upyeTcs JaHHas IUCHUIUIMHA
(yueOHBIf Kypc) — Ha TUCHUILTHHE «AJIredpa U Hayasia aHalin3ay MpeblIyIIero YpoBHs 00pa3oBaHusl.

Jucuuninuuel, yueOHbIe KypChl, IUIsl KOTOPBIX HEOOXO0 UMbl 3HAHUS, YMEHHUS, HABBIKH,
npuoOpeTaemMbie B pe3yJibTaTe U3Y4YeHUs TaHHON TUCIHUILIHHGI (yueOHOTOo Kypca) — «Pe3anue
MaTepuanoBy, « OCHOBBI HHKEHEPHO-UCCIEI0BATENbCKON JEATENbHOCTIY, « CHCTEMBI MOAAEPKKU
MHXEHEPHBIX pacyeToB» «ONTUMHU3ALUS PEKUMOB 00paboTKN», « IHKEHEpHO-UCCIIEN0BATEIbCKIE
paboThl B TEXHOJIOTHUH MATUHOCTPOCHUS» U IP.

3. [linanupyembie pe3yJIbTaThl 00Yy4YeHHUs 10 AUCHUILINHE (Y4eOHOMY KypCy), COOTHECEeHHbIe
¢ IJIAHUPYEMBbIMHU pe3yJIbTATAMHU OCBOECHHS 00pa30BaTe/IbHON NPOrPaMMbI

dopMupyembie U Ilnanupyemsie pe3yjibTaThl 00y4eHUSs
KOHTPOJIUPYyeMBble
KOMIIETeHIIUH
— CIIOCOOHOCTH 3HaTh: MPOOJIEMBI, CBSI3aHHBIE C MAIIMHOCTPOUTEIbHBIMU

y4acTBOBaTh B pa3paboTKe IPOM3BOICTBAMH

0000111eHHBIX BAPUAHTOB :
YMeTh: BBIOUPATH ONTUMAIBHBIE BapUAHTHI JJI PEIICHUS
peleHus mpobiem,

CBS3AHHEIX C IIPOTHO3UPYEMBIX MOCJIEACTBUMI

MalIUHOCTPOUTETBHBIMU BJ'IaI[eTI): PCHICHUCM Hp06HeM, CBA3aHHBIX C
IPOU3BOJICTBAMH, BBIOOpE | MALLIMHOCTPOUTEIILHBIMU IIPOU3BOJACTBAMU, BBIOOpE
ONTHMAIBHEIX BAPHAHTOB ONTUMAJIBHBIX MPOTHO3UPYEMBIX TOCIEACTBUN PEIICHUS

MPOTHOSHPYCMBIX Ha OCHOBE MX aHaJIn3a
IIocCjaeaCTBUU peIJ_IeHI/ISI Ha

ocHoBe ux ananuza (OIIK-
4)

— CIIOCOOHOCTB MPUMEHATE | 3HATh: AHAJTUTUYECKUE W YUCIICHHBIE METOJbI OCTPOCHUS
CIIOCOOBI PAIHOHATTLHOTO MaTEMATUUECKUX MOJIENIEN

HUCIIOJIB30BAaHUA

HEOOXOIMMBIX BUIOB YMeTh: pa3pabarbiBaTh pa3IMdYHbIE MaTEMaTHYECCKHC
peCypcoB B MOJECIN aHAJINTUYCCKNMHU U YUCIICHHBIMU METOAMMU,
MalIMHOCTPOUTCIIbHBIX

BJ'IEII[GTB: AHAJIMTHYCCKUMH M YHCJICHHBIMM MCTOJaMM IIPHU
4




IIPOM3BOJICTBAX, BHIOMPAThH
OCHOBHBIC H
BCIIOMOTaTEIbHbIE
MaTepuabl s
U3TOTOBIICHUS UX U3JENUH,
CIIOCOOBI peann3anum
OCHOBHBIX
TEXHOJIOTUIECKUX
IPOIIECCOB, AaHATUTHIECKUE
Y YHCJICHHBIE METOIBI TIPH
paspaboTke ux
MaTeMaTH4eCKUX MOJETICH,
a TaK)Ke COBPEMEHHbBIC
METOJIbI Pa3pabOTKU
MaJIOOTXO/IHBIX,
SHEProcOEperaImx 1
HKOJIOTHYECKHU YUCTHIX
MAalTHHOCTPOHUTEIBHBIX
texHosoru# (ITK-1)

pa3pabOTKe WX MaTEeMaTUYECKUX MOJENIeH, a TakKe
COBPEMEHHBIC  METOJBI  pa3padOTKU  MaJIOOTXOJHBIX,
sHeprocOeperaroux u AKOJIOTUYECKHU YUCTHIX

MallIMHOCTPOUTCIIbHBIX TEXHOJIOTUH

TemaTnuyeckoe coaepkaHue JUCUUIIMHBI (Y4eOHOT0 Kypca)

Paznen, MoayJib

IMoapa3snen, Tema

Jluneiinas anre0Opa

JleficTBUs HaJl MaTpUIlaMU

OrnpeenuTeny U UX CBOMCTBA

Pemnienue cucreM ypaBHEHUN

HccnegoBanue CUCTEM YPaBHEHUM

BexTopnas anredpa

BekTops! u nelicTBUST HAJl HUMU

BCKTOpH B KOOpAMWHATAXx

CkayisipHO€ TPOU3BEICHUE BEKTOPOB

BeKTOpHOG IMPOU3BCACHUC BEKTOPOB

CMemanHoe IMPOMU3BCACHUC BEKTOPOB

AHanuThueckas reoMeTpust

HpﬂMaﬂ Ha INJIOCKOCTHU

[1710CKOCTB M IpsiMasi B IPOCTPAHCTBE

KpuBble BTOporo nopsjaka

HOBerHOCTI/I BTOpPOT'O MOpsaKa

BBenenue B
MaTEMaTUYECKUU aHaAIN3

DYHKIMY U UX CBOMCTBA

Hpezlen IIOCJICIO0BATCIIbBHOCTHU

[Ipenen pyHKIMH

HenpepbIBHOCTD PyHKIINH

b depenunpoBanue IBHbIX PyHKINN

HuddepennmpoBanne JudbdepennmpoBanre HeIBHBIX (HYHKIIHMA
(byHKIMU OJHOM Pu3HUEeCKU U TEOMETPUUECKUI CMBICII POU3BOIHOM
IEPEMEHHOMN [IpaBuio Jlonurans

HccnenoBanue GyHKIMH U IOCTPOEHUE TPaUKOB
Juddepenumpopanue YacTHBIC IPOU3BOIHBIE
(YHKIUU HECKOIBKHUX JuddeperumpoBanue cI0KHbIX QYHKIMHA
IIEPEMEHHBIX Okctpemym OHII

Heonpenenennslii nHTErpas

IlonsTue HCOMPCACIICHHOI'O MHTECTpajia

WHTerpupoBanue panuoHalIbHBIX QYHKIMN

WHTerpupoBanyue TPUrOHOMETPUYECKUX (PYHKIMIMA

WHTerpupoBanue UppaMOHAIBHBIX (QYHKIUH
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OnpeneneHHbli HTHTErpal

OCHOBHBIC TOHATHUS OIpCACICHHOTI'O MHTCrpajia

®dopmyna Herotona-JleiOnuia

HecobcTBeHHBIN HHTErpall

HpI/IJ'IO}KeHI/Ie OIPCACIICHHOI'O MHTCrpajia

KpaTHbie unTerpasint

[ToHsiTHE NBOMHOTO MHTErpaJia U UX CBOMCTBA

JIBOMHOM MHTETpa B OJISPHOU CUCTEME KOOpAUHAT

OcHoOBHbIE IOHATHS TPOHHOTO UHTErpaia

TpoliHble MHTErpasbl B IWJIMHIPUYECKON CUCTEME KOOPAUHAT

Huddepennmanbapie
ypaBHEHUS

OcHoBHble noHsATUS JIY nepBoro nopsiaka

JIuneiitnpie HEOTHOpPOAHBIE 1Y

OcuHoBHble noHsTHs JIY BBICHIUX MOPSIIKOB

OnHOpOAHBIE U HEOJHOPOAHBIE JIMHEHHBIE J[Y BTOpOro mopsaka c
MIOCTOSIHHBIMH K023 (ppHULIMEHTAMHU.

JIuneitHbie HeOAHOPOAHBIE ypaBHEeHHUS I mopsika ¢ TOCTOSHHBIMU
koapunuentamu. Meron Jlarpanka HeomnpeaeIeHHBIX
K02(DHUITHEHTOB.

OrnepaninOHHOE UCUUCIICHUE

OCHOBHBIC TOHATHUS ONCPagHuOHHOTO MCHYHUCIICHHUA

Pemenne /1Y ¢ noMonipio OneparimoOHHOrO HCYUCIICHUS

TOKII

KowmiiekcHele uncia u IIGfICTBHH HaJg HUMU

Ocuosuble OKII

JudbdepennmpoBanue Gpynkimu KI1

Nurerpuposanne OKII

Psanpl

CXOI[I/IMOCTB YHUCJIOBBIX PAJO0B.

CX0JIMMOCTb 3HAKOUEPEIYIOIIMXCS PSIOB

(DYHKI_[I/IOHaJ'IBHHe PAABL. CXO,Z[I/IMOCTL CTCIICHHBIX pPA0B

Psn Telnopa u Makiiopena

Paznoxenne GyHKINHU B CTENICHHBIE Psijibl”

Psnbl @ypbe ¢ nepruogom 2] v IpoU3BOJIBHBIM MIEPHOIOM

OIEMEHTBI TEeOpHUn
BCPOATHOCTHU

DneMeHTbl KOMOMHATOPUKH

OCHOBHbBIC TOHSITHUS TCOpHUU BEPOATHOCTH.

OcHOBHBIE TCOPCMbI YMHOXKCHUA U CIIOKCHHUA

YcnoBHas BepoATHOCTh. DOPMYIIBI MOTHON BEPOSTHOCTU U
dbopmyna beiieca

I[I/ICerTHa}I cnyqaﬁHa;I BCJIMYMHA 1 €€ XAPAKTCPUCTUKHU

HerepLIBHaSI cnyqaﬁHaﬂ BCJIMYMHA 1 €€ XAPAKTCPUCTUKHU

[ToBTOopenue ucneitanuii. opmyna bepuymim

3akonbl HepaBeHcTBO M Teopema Yebbliera

Buas!l pacnpenenenuit

DJIEMEHTHI MATEMATHUYECKON
CTATUCTUKHU

OCHOBHBIC TTOHITHS MAaTEeMaTHYECKON CTATHCTHKH

CraTucTiueckue OILIeHKU MapaMeTPOB paclpeieeHus

DeMEeHTHI TEOPUH KOPPETSIIUI

Metoasl PaCUYCThI CBOJAHBIX XapPAKTECPUCTUK BBI60pKI/I

CratucTaueckas IMPOBEPKA CTATUCTUYCCKUX I'MIIOTE3

OO0wmast TPy10eMKOCTh JUCHMILIMHBI (YueOHoro Kypca) — 16 3ET.

Pa3zpaloTuuknu nporpamMmsl:

Jouent, gom., K.T.H.

B.II. ITorexun

(Ooa0icHOCIY, YUueHoe 36anue, CeneHb)

(noonucyw) (@amunus 1.0.)




4. TexHoJjiornueckasi Kapta no yueoHomy kypcey ""Boicmias matemaruka-1"'
Hnentuduxarop kypca B Mmoay.ae "Metoguueckas padora" id=104569

O0beM y4eOHOro Kypca M BHIbI Y4eOHBIX MepONpUSTHI
KoJ1-Bo HeleIb, B KonrakTHas padoTa CamocTosiTesibHas paboTa
Cemectp i Beero 4acon ®opma |KouTpous B
Te4eHHe KOTOPbIX B BTu.B Kypc.
H3yYeHHsI 110 y4eGHOM cero KonTtpoun KOHTPOJISA yacax
peanmnsyercsi Kypc M y MHTEPAKTH JlaGoparo [Koncyanral NPOEKTHI
Iany JlaGopato | [IpaxTuue . Bceero PT'P K HbIE Hnoe arT
Bcero Jlexuun BHON pHbIe THHH ype. padoTsI
PHbIC CKHe dopme padoThbI)
1 17 180 68 34 34 16 112 0 0 0 0 0 110 2 3a4eT
Bbi IIpoaoIKNTEILHOCTD Y4eOHbIX
. TpeboBanus k pecypcam
cta |OTBeTCT MepONPHUSATHIi, IPOBOIUMBIX
Kpar Onucanue yueGHOro BJ | BeHHbIH | Mak
Ne Koe MepONpPHUSATHS sieT 3a cuma
Ha3Ba csi | mposene |bHO Tlpex Makce
R (¢opmbI IpOBeECHHS P en o no darae (o
H HHU . B HHU
Ne HaumeHoBanue JIEKLIHIi, 1a00paTOPHBIX, ( B ayAHTOPHH HHANBHIYaAbLHOMY Moe BHOE Pexomenayemas
¢ MOy yueOHoro m"; NPAKTHYECKUX 3aHATHH, pa | (BEYIIH f xo.x rpaguky cryaenta Kou- | mecro JuTepaTypa
}: a1 MepONpHUSATHS izio MeTO/IbI 00y4eHMs, :lrc[ e BO BO | mpoBe [ Koua- Tpebyemoe (Ne u cTp.)
peanu3yiomue JIEKTOP - |6an N Tun ayauTtopuu | ayau | JeHust BO oGopyI0BaNIe
x Mepo npUMeHsIEMY 0 an J, |oB3a B' ’ Topu |, cryae Py
" npus 00pa3oBaTeIbHYI0 ue npenoja | 3aga i - HTOB
? B HHTepaK B ayn.,
THS TEXHOJIOTHIO) BaTeJIb - | HUe " B AHSX B
(+, yacax | TUBHOH | wacax ap.
1)) ayauT
-) dopme MecTo
opuu
() )
Matpuie! u neiicTBus Haz
Momyb Uleknnonnas
5 Ay Ulexums 1 Jlex 1 |uumu. Onpepenurenn u ux + JI 2 - 1 1 0
INe 1 . ay muTopus
cBOiicTBA.
Ay muropust uts
Monyns [[IpakTudeckoe 3aHsATHE N YAHMTOPHA I
5 o1 1 Tp3 1 |eiicTBHs HAT MATPULIAMH. + I 2 - [paKTHYEeCKUX 1 25
- BaHsTHit
HIMBHIyaldbHOE JOMaIlIHee
3amanne U1 KaXIOro CTyIeHTa
Momyns |[MHauBUIyansHOE
5 Hy FUBHILY N3 1 [mo Teme: MaTpUIEL, - 10 16 16 0
INel lnomaminee 3aganue 1
orpeieIuTeNy , CHCTEMbI
ITMHENHBIX ypaBHEHUH.
Momyib (Onpenenureny 1 UX CBOUCTBA. Ulexnnonnas
6 Ay Ulexuys 2 Jlek 2 pen + J1 2 - » 1 0
INe 1 (O6patHas Matpuia. ay muTopus
Ay nuTopus s
Monyns [[IpakTudeckoe 3aHsATHE . YAUTOPHA I
6 N 1 > TIp3 2 [BBIYKCIICHUE OTIPEACITUTENCH. + I 2 + [paKTHYEeCKIX 1 25
. BaHsTHit
Moynb (CrcTeMbl TMHEHHBIX YPaBHEHHH. Vlekimonnas
7 Ay Ulexums 3 Jlek 3 yp + JI 2 - 1 1 0
INel [Marpuynast dopma 3amucu layauTopust




cricTeMbl. Y ciioBue
Cy11ecTBOBAHUS €IMHCTBEHHOIO
perienusi. OThICKaHUE PEIICHUS
o popmyiam Kpamepa, ¢
[TOMOI11bI0 00PAaTHON MaTpPHUIIBI.

Ay uropus s

Monyns [[IpakTudeckoe 3aHsATHE
7 No]ny 5 P IIp3  |OtbIckaHne OOPAaTHBIX MATPHIL [TpaKkTUYECKUX 25
" BaHATHI
Panr MaTpuLel. Y ciioBUE
COBMECTHOCTH CUCTEMBI
Monyns IHelHbIX ypaBHeHui. Crioco6 UlexiinoHHast
8 Ay Ulekuus 4 Jlek 4 P 1 100
INel OTBICKAHUS PEIICHUS aynuTopus
1 POM3BOJILHOM CUCTEMBI.
(O 1HOPOAHBIEC CHCTEMBI.
BexTopsl. JInHeiHbIe onepaun
Moyiib P - P UlexuronHast
8 Ulexuys 5 Jlex 5 |nan Bexropamu. Jluneiinas 0
INe2 ay muTopus
3aBHCHMOCTH BEKTOPOB.
(OTbICKaHHE PEIICHHs CUCTEM
PTMHENHHBIX ypaBHEHHUH 110 Ay uropust uis
Monyie [[IpakTHdeckoe 3aHsATHE yp YAHMTOD
8 N 1 1 TIp3 4 |bopmynam Kpamepa, ¢ [paKTHYEeCKUX 25
- moMo1IbI0 00paTHOI MaTpuIlbl, BansaTuil
MeToom ["aycca.
MHMBYyabHOE JOMaIlHee
Monyns |MHauBuayanbHOE Ay
8 W13 2 Banmanue QUi KaKIOTO CTYACHTA 10 16 17 0
INe2 loMarisee 3agaHue 2
o Teme: BexropHas anretpa.
Monyne |CaMocTOSATENbHOE
8 y Cam |[ToaroToBka K KOJUIOKBHYMY 1 6 2 0
[No2 |n3yueHue maTepuaia
[basyic, KoOpJHHATEI BEKTOpA B
0asuce. JluneitHble onepanun
Ha 1 BEKTOPaMH B KOOPMHATHON
Mo ymns opme. JlekapToBa crcTemMa UleximnoHHast
9 Y Ulexkuys 6 Jlek 6 (hopwe. Jlexap 10 0
INe2 KoopauHat. [Ipoekiust BeKTopa ay muTopus
Ha ock. IIpoBepka 3HaHMIA 1O
Momymro 1. (TeopeTnaeckuii
KosToKBHYM 1)
ViccrienoBaHe COBMECTHOCTH M
OTBICKAaHHE PeIIeHHs
L Ay auTopus 1t
Monynb [[IpakTudeckoe 3aHsATHE IpON3BOJILHON CUCTEMBI
9 Ip35 o . [paKTHYEeCKIX 25
INe] 5 TMHENHBIX ypaBHEHUIA. o
BansTHIT
(OHOPOAHBIE CHCTEMBI
p1MHEHBIX YpaBHEHHH.
PIuneitnble onepamu Hazt
Aynuropust ams
Monyns [[IpakTudeckoe 3aHsATHE BexTopamu. Paznoxenue
9 Ip3 6 5 [paKTHYEeCKIX 25
N2 6 BexTOpa 1Mo 6asucy. o
BansTHIT
[KoHnTposbHas paboTa 1.
CkansipHOE IPOU3BEICHUE
Moyib BekTOpOB. BekTopHOE Vleknnonnas
10 YT lekmms 7 Jlex 7 P P 0
INe2 pon3BeeHne BEKTOPOB, UX ayinTopust

cBOIiCTBA, BRIDAKCHHE Yepe3




[KOOpAWHATBI BEKTOPOB,
[ICITI0JIb30BAHKUE.

10

Moyiib
INo2

Ulexmmst 8

Jlex 8

(CMeranHOe pou3BeieHHE
BEKTOPOB, CBOICTBA, BEIPAKCHHUE
epe3 KOOPIHHATHI BEKTOPOB,
ucrionb30BaHue. Y CIIOBHS
epreHANKYISIPHOCTH,
KOJUTHHEAPHOCTH,
KOMITTTAHAPHOCTH BEKTOPOB.

UlexnroHHast
ay TuTOpHs

10

HpaKTI/I‘IeCKOB 3aHATHC

7

Mp37

BbruricieHue cKajasipHOro
[IpoK3BEIEHUS BEKTOPOB, JUTHHBI
BEKTOpA, yIila MEKITy
BexTopamu. Beruucienue
BeKTOPHOTO IPOU3BEICHUS
BEKTOPOB.

Ay uropus s
[IpaKTHIECKUX
3ansATHIt

25

11

Moyiib
[No3

Ulexmmst 9

Jlex 9

[loHsTHE ypaBHEHUS JIMHUM Ha
[IOCKOCTH U TIOBEPXHOCTH B
npocTpaHcTBe. YpaBHEHHE
10CKOCTH. YTOJI MEXY
I10CKOCTSMH. Y CIIOBHE
TapauIeIbHOCTH U
epreHANKYISIPHOCTH
7I0CKOCTEH, PacCTOSHUE OT
[TOUKY 110 TIOCKOCTH.

UlexuronHast
ay T TOpHs

11

Moyiis
[No2

[IpakTHyecKoe 3aHATHE

8

TIp3 8

BorunciieHue cMemaHHoro
Tpou3BeICHNS BEKTOPOB,
00EMOB MHOTOTPaHHUKOB,
IpoBepKa cuCTeM BEKTOPOB Ha
KOJUTHHEApHOCTD,
OpTOrOHATBHOCTS,
KOMILTAHAPHOCTb.

Ay iuropust uis
[IpaKkTHYEeCKHUX
3aHATHI

25

11

[IpakTHUECKOE 3aHATHE

9

IIp3 9

Perrenye 3a1a4 O MIOCKOCTH.
[KontponbHas padora 2.

Aynuropust s
[paKTHYECKHX
3ansTHi

25

11

IHauBH Ty anbHOE
iomarHee 3aj1anue 3

na33

MHIMBHyaJIbHOE IOMAIITHEe
3aanue 71 KaKI0ro CTyJeHTa
10 TeMe: AHaTUTHYeCKast
reomeTpust.

10

20

13

11

(CamocTosiTenbHOe
3yueHrne MaTeprana

Cam

[TonroroBka K KOJUIOKBHyMY 2

12

(CamocTOATETEHOE
|i3ydeHne MaTepHana

Cam

[KBanpatuunbie GOpMBI,
puBEICHNE UX K
KaHOHIYECKOMY BHLY,
crionb30BaHKE UTS YIPOILCHHS
[ypaBHEHHI KPUBBIX BTOPOTO
mopsiika.

12

Ulexmmst 10

Jlek 10

Y paBHEHUS IPSIMOiL B
mpocTpaHcTBe. YpaBHEHHE

[mpsiMOii Ha TIIIOCKOCTH. YTOI

10

UlekironHas

ay iuTopus




MesKIy MPAMBIMU. Y CIIOBHE
apajienbHOCTU U
[epreHaNKYIIPHOCTH MPSAMBIX.
[IpoBepka 3HaHUI IO MOAYJIO
2. (TeopeTn4eckuii KOJJIOKBUYM

2)

[KprBbIE BTOPOro MOpsKa Ha

Monyns riockoct. Kanonndeckue UlexiinoHHast
12 [ Y Dlexums 11 Tex 11 " 0
[Ne3 [ypaBHEeHUS. Dmuric, runepbona, ay TUTOpUS
mapaboia 1 HX CBOHCTBA.
PemeHue 3a1a4 o NpsiMoil B Ay iuTopus Uit
Monyne [[IpakTHdeckoe 3aHsATHE A P o YAUITOPIL A
12 No3 10 Ip3 10 |mpocTpancTBe, O IpsAMOM Ha [TpaKkTUYECKUX 25
- [1J10CKOCTH. BaHsTHI
[ToBepXHOCTH BTOPOTO MOPSIIKA,
X oOlee 1 KAaHOHNYECKUE
Moyiib UlexuronHast
13 Ulexums 12 Jlek 12 |ypaBuenus. MccienoBanue 0
INe3 ay muTopus
bOpMBI TOBEPXHOCTH METOIOM
ceuenuii.
[TocTpoeHue KpUBBIX BTOPOTO Ay uTopus 11t
Monyie [[IpakTHdeckoe 3aHsATHE p P P YAHTOPHA
13 No3 11 IIp3 11 |mopsiaxa 1o uX KaHOHUYECKUM pakTHYecKux 25
B PABHEHHSIM. BansTHit
[IprBeneHre KpUBOi 20T |Ayauropust 1uist
Monyie [[IpakTHdeckoe 3aHsATHE PHBC/ICHIC KPHBOH ~0TO YAUITOPHA I
13 No3 12 IIp3 12 |mopsiaxa K KAHOHUYECKOMY [TpaKkTUYECKUX 25
B BrTy. BansTuil
Moty s MOCTOSITEJIbH
13 | Lo CamoctosteibHoe Cam [[ToaroroBka K KOJUIOKBHYMY 3 10 0
[No3 |n3yueHune maTepuaia
DyieMeHTapHBIe (YHKIHH.
[Ipenen uncnoBoit
mocienosarenbHOCTH. [Ipenen
Moy A pe UlekinonHas
14 Ulexius 13 Jlex 13 |byHKIMM B TOUKE U B 10 0
INe4 ay nuTopus
6eckoneunocTn. IIpoepka
BHaHUI 10 MOJYJIO 3.
(TeopeTmueckuii KOJUIIOKBHYM 3)
14 Momyns |CamocTosiTebHOE Cant [13ydenne aneMeHTapHbIX 4 0
[INod |u3ydeHne MaTepuana byHKUMIT 1 X TpadHUKOB.
Movis [beckOHEUHO Malble U exumonas
14 Ay Uleknus 14 Jlex 14 [0eckoneyHO OosbIIMe QYHKIHH. 1 0
[INed N ay muTopus
(CBoiicTBa IpeiesioB.
MH BN TyabHOE JOMaIHee
Monyne |[MuauBuayansHOE 3a1aHKe 171 Ka)KIO0ro CTyIEHTa
14 [V ORIy FUHBHILY WJI3 4 [Aranmen A ya 10 12 15 0
[INe4 iomaliHee 3aqanue 4 o Teme: Beenenue B
MaTeMaTHYEeCKHI aHAIH3.
[locTpoeHre NOBEPXHOCTH
Aynuropust ams
Monyne  [[IpakTHueckoe 3aHATHE BTOpOro mopsiaKa, mo ux
14 Mp3 13 [IpaKTHYECKHX 25
INe3 13 [KaHOHMYECKUM yPAaBHEHUAM. .
o BansTHi
METOIOM CeUeHHI.
HernpepbIBHOCTE yHKINH.
Moynb I,) P (b}] 1 UlexroHHas
15 Uleknus 15 Jlex 15 |CBoiicTBa QyHKIMIT 0
INed ay muTOpHs

[HCIIDEPBIBHBIX B TOYKE.

10




HerpepbIBHOCTH DIIEMEHTAPHBIX
bynkunii. CoiictBa dyHKIMI
HEeNpEepBIBHBIX Ha OTPE3Ke.
Touku paspsiBa QyHKIMI 1 UX
kiaccudukanus. [IpoBepka
BHaHUH 110 MOJIYJIIO 4.
(TeopeTndeckuii KOIIOKBUYM

4).

[TocTpoenue rpadukoB
bIieMeHTapHBIX (QYHKIH.

Ay uropust uis

15 Monyis  |[IpakTHdeckoe 3aHsATHe Tp3 14 [TonspHas CHCTEMa KOOpJIHAT, o 5 2 ) paxcTicckix 25
INed 14 rpacduxu GpyHKIMHA B HOJSIPHON .
BansTHit
cricTeMe KOoOpAUHAT.
[KoHTposbHas pabora 3.
Ay uropus s
15 }\ézﬂynb Ifsp AKTIHCCKOC SaHATHE Ip3 15 |Beraucnenue npeaesos. I 2 - pakTHYeCKUX 25
" 3ansTHi
CBoticTBa QyHKIMIT
16 Moyiib Texuus 16 Jlex 16 [HCTIPEPHIBHBIX Ha OTpe3Ke. 1 2 ) Ulekunonnas 0
[INe4 Touky paspsiBa QyHKIMI 1 UX ay nuTopus
KTaccudukarms.
Momyns |CamocTosiTeIbHOE CaoiictBa 6.M.¢., cBOlicTBa
16 Cam 8 0
INo4 |n3yyeHne maTepuaia mpenenos. CpaBaeHue 0.M. 0.
Monyie [[IpakTHdeckoe 3aHsATHE E:;ﬂ:ﬂ;ﬁi‘z‘z;@ﬁ‘;"g”:ﬂgim Ay aHTOpHS AU
16 o P IIp3 16 pep » OTpen IT 2 - [TpaKkTUYECKUX 25
[INed 16 [Touek pas3pbiBa QYHK-IIMHU ¥ UX .
3aHsTHI
[poza.
17 Moz, - [CamoctosTensroe Cam [[ToaroroBka K KOJUIOKBHYMY 4 6 0
[INod |u3ydeHne MaTepuana
[KoMriekcHbIe uncia u
IneiicTeus Hax HUMH. IIposepka
17 Moy, Ulexums 17 Jlex 17 pBuanuii mo Momymio 4. JI 10 2 - Vlekumonnas 0
[INed M ay muTopus
(TeopeTndeckuii KOIIOKBUYM
4).
JleiicTBUA HaJl KOMITJIEKCHBIMH Ay muropust uts
17 IJ\V{ZHYHB ?71) AKTHHACCKOE 3aHATHE Ip3 17 [uncaamu. KonTpomneras pabora I 5 2 - [IpaKTHYECKUX 25
- 4. BaHsTHi
28 152
HUTOro| 100

180

11




5. Kputepuu 1 HOpMBI TEKYlIer0 KOHTPOJIA M IPOMEKYTOYHOM aTTecTaluu

HaumeHnoBaHue y4eOHBIX MepONIPUATHI

Tunsl yueOHbIX
MepONnpPUATHI

KoanuectBo
0a110B

Ycaosus nomycka

Kpurepuu u HopMbI OLIEHKH

MunuBHTyanbHOE JOMAITHEE 3a7aHue 1

NunuBuyansHOe
JIOMAIITHEE 3aJaHue

10

JIOITYCKArOTCA BCC CTYICHTLL

[TocJjie cAa4yM BHIITOJIHEHHOrO MOJHOCTRI0 M /3
ctynent norygaer 10 6amos.

NuauBHIyabHOE JOMaITHEe 3aJaHue 2

NupuBungyansHoe
JIOMaIlTHEeEe 3aJaHNe

10

JIOITYCKArOTCA BCE CTYACHTDI

[ocyie cJIauM BBITIOJIHEHHOTro rmosiHocThio /13
cTyneHT nosryyaet 10 Gayios.

Jlekus 6

Jlexus

10

[IpencraBuTh pyKONHUCHBIE
OTBETHI Ha BOMPOCHI K
KOJUIOKBUYMY.

Teopermueckuii komutokBuyM (TK) cogepxut
BOIIPOCHI Ha OIEHKH 3, 4, 5. Onenka mo TK(OTk)
orpeenseTcs cieayomum oopasoM. [Ipu oTBete Ha
Bce Bonpockl OTK=5; WHaue, IpU OTBETE Ha BCe
Borpockl Ha 3 u 4 OTk=4; uHaue, Ipyu OTBETE HA BCE
Borpocsl Ha 3 Oxp=3. Eciau 1aHbl OTBETH HE Ha Bce
Borpockl Ha 3 - OTk=0. KoiuuecTro 6amios b= 2
OTK.

[IpakTHueckoe 3anHsTue 6

[IpakTHueckoe 3ansTue

Cnaua UJ13 1

KP conepxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxkp) onpenensercs cieayoumm oopaszom. [Ipu
BBHITIOJTHEHNUHU BeeX 3aganuit Okp=>5; nnave, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 u 4 Okp=4; uHaue, npu
BBINIOJIHEHUHU 3a1aHuid Ha 3 Okp=3. Ecnu BBIIOIHEHbI
He Bce 3aaanus Ha 3 Oxp=0. KonuuecTBo 6aiios 3a
KP pasHO Oxp.

[IpakTHueckoe 3anstue 9

HpaKTH‘IeCKOG 3aHATHUC

Cnaua NJI3 2

KP conepxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxp) onpexnensiercs cnenyoumm odpazom. [pu
BBITIOJTHEHUH BeeX 3ananuii Okp=>5; nnade, npu
BBITIOTHEHNN 3a7aHui Ha 3 u 4 Oxp=4; uHaue, npu
BBINIOJIHEHUHU 3a1aHuid Ha 3 Okp=3. Ecnu BBIIIOIHEHbI
He Bce 3amanus Ha 3 Oxp=0. KonmuuecTso Oaios 3a
KP paBHo Oxp.

MuauBuyansHOE JOMAIIHEe 3aaHne 3

NunuBunyansHoe
JIOMaIITHee 3aJaHue

10

JTOITYCKArOTCA BCE CTYICHTBI

[TOCJIE CAAYH BBINOJHECHHOIrO IoHOCTRI0 M]3
cTyaeHT nosryyaet 10 6ayios.

Jlexmusg 10

Jlexmus

10

[IpencTaBUTh pyKONIHCHBIE
OTBETHI Ha BOIPOCHI K
KOJUIOKBUYMY.

Teopernueckuii komtokBuyM (TK) conepxur
BOTIPOCHI Ha OIIEHKH 3, 4, 5. Onenka mo TK(OTk)
onpenenseTcs cueayomum oopasom. [Ipu orBere Ha

BCC BOIIPOCKHI OTK:5; HMHa4deC, IIpU OTBETC HA BCC

12




Borpockl Ha 3 u 4 OTk=4; uHaue, Npyu OTBETE HA BCE
Bonpocsl Ha 3 Oxp=3. Ecau 1aHbl OTBETHI HE Ha BCe
Borpockl Ha 3 - OTk=0. KomnaecTBo 6amioB b= 2
OTK.

JTexmus 13

Jlexus

10

[IpencTaBUTh pyKONIHCHBIE
OTBETHI HAa BOIPOCHI K
KOJIJIOKBUYMY

Teopernueckuii komtokBuyM (TK) comepxut
BOIpOCHI Ha olieHkH 3, 4, 5. Onenka no TK(OTk)
ompezenseTcs cnenyromumM odpasom. [lpu oTBere Ha
Bce Bompockl OTK=5; WHa4e, IpY OTBETE Ha BCe
Borpockl Ha 3 u 4 OTk=4; uHaue, Npyu OTBETE HA BCE
Borpockl Ha 3 Okp=3. Eciii 1aHBI OTBETHI HE Ha BCE
Bompockl Ha 3 - OTk=0. KonmmuecTtBo 6amnoB b= 2
OTK.

MHauBHyanbHOE JOMAIIHEE 3aJaHue 4

NunuBuayansHoe
JIOMAaIITHee 3aJaHne

10

JIOITY CKArOTCA BCE CTYACHTDI

[1OCJIC CJa4YM BBIIIOJTHEHHOTO MOJTHOCTRIO V13
cTyneHT noydaet 10 6aos.

[IpaxkTnueckoe 3anarue 14

[IpakTHueckoe 3ansTue

Cnaua UJI3 3

KP conepxxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxkp) ompenensercs cneayronmm oopazom. [pu
BBHITIOJTHEHUHU BeeX 3aganuit Okp=>5; nnade, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 u 4 Okp=4; uHaue, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 Okp=3. Eciy BBIIIOJIHEHBI
He Bce 3amanus Ha 3 Okp=0. KonudecTBo Oayios 3a
KP pasHo Oxp.

Jlexmst 16

Jlexus

10

[IpencraBuTh pyKOIHMCHBIE
OTBETHI Ha BOTIPOCHI K
KOJJIOKBUYMY

Teopernueckuii komutokBuyM (TK) cogepxut
BOTIPOCHI Ha OIEHKH 3, 4, 5. Onenka mo TK(OTk)
orpeienseTcs cieayomumM oopasom. [Ipu oTBete Ha
Bce Bonpockl OTK=S5; nHay4e, IpU OTBETE Ha BCEe
Borpocs! Ha 3 1 4 OTk=4; nHaye, Ipu OTBETE HA BCE
Bompocs! Ha 3 Oxp=3. Ecau 1aHbl OTBETH HE Ha BCe
Borpockl Ha 3 - OTk=0. KonuuecTtBo 6amios b= 2
OTK.

[IpakTHueckoe 3anstue 17

HpaKTI/I‘leCKOC 3aHATHUC

Cnaua /13 4

KP conepxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxp) onpenensiercs ciemyronum oopazom. [lpu
BBITIOJTHEHNHY BeeX 3amanuii Okp=>5; nHade, nmpu
BBITIOJTHEHNN 3a7auuid Ha 3 u 4 Oxp=4; uHaue, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 Okp=3. Eciu BBIIIOJIHEHBI
He Bce 3amanus Ha 3 Oxp=0. KomudectBo 6amioB 3a

KP pasHO Oxp.
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Mtoroselii TecT no Kypey uepes LT

HTtoroseiii TecT 110
Kypcy yepe3 LT

100

[lepecnaua 3auera (9K3aMeHa)
[PEeTo1aBaTeITio

Ilepecnaua

20

JlonycKaroTcsl CTYJICHTBI, HE
HaOpasmre 40 0amIoB O
HaKOIIMTEILHOMY PEUTUHTY

UTOOBI MOTYYHTH OLICHKY "YIOBICTBOPUTEIHHO"
HEOOXOAMMO U JOCTATOYHO 3HATh BOIPOCHI 1, 2, 4, 6,
8, 10, 11, 12, 14, 17-23, 25, 28, 31, 34-38, 41, 43, 46-
48 W yMeThb MCTIOJIb30BaTh 3TU 3HAHU NP PEIICHUU
prMepoB 1 3axad. [Ipu HeBepHOM OTBETE Jake Ha
OJIMH U3 ATHX BOIIPOCOB BHICTABIIAETCS OLICHKA
""HEy1OBJIETBOPUTENBHO".

UT0OBI TOMyYHTh OIEHKY "XOpoIno" HeoOX0auMo 1
noctaTouno 3HaTh BCE Bonpockl U3 nepeyHs
""BOIPOCHI K IK3aMeHY" ¥ YMETh UCIOJIb30BaTh 3TU
3HAaHUS MpU PEeLISHUH IPUMEPOB U 3afad. Jis
MMOJTyYeHUS OLEHKN "OTIINIHO" HEOOXOIMMO, B
TOHOTHEHNE K TIEpEYHCIICHHOMY BBIIIE, IOKA3bIBaTh

TCOPEMBI.

CxeMa pacueTa HTOTOBOW OLEHKU:

Texymuit pedTHHT (Bce 3aHATHUS U TPOMEKYTOUHBIC TECTHI) + Pe3ynbTaT HTOroBOro TecTa u Bce ACTUTCS
Ha 2 + bb (ecnu bb nipemycmoTpensr)
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7. KpuTepru 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

[To yueOHOMY KypCy JaHHBIN MOApa3Ie He MPEIyCMOTPEH.

8. [IpuMepHasi TeMaTHKA NMCbMEHHBIX PadoT (KypcoBbIX, pedepaToB, KOHTPOJIBHBIX,
pacyeTHO-TpapUYeCKHUX U aAp.)

Ne i/m Tembl KOHTPOJIBHBIX padoT
1 Jluneiinas anreOpa
2 BekTopHas anredpa
3 AHanuThueckas reoMeTpust
4 BBenenue B MaTeMaTHUECKUN aHaAIN3
9. Bonpochl K 3K3aMeHYy (3a4eTy)
Ne i/ Bonpocs!
1 UncioBas marpuua. JlefcTBrs Haa MaTpuLamMH (CJI0KEHUE, YMHOKEHHUE Ha YHCII0, YMHOKEHHE CTPOKU
Ha cTos0e1], YMHOKEHHE MATPHLIBI HA MAaTPHILY, TPAHCIIOHUPOBAHHE) M YCIOBUS X BBIITOJIHEHHSL.
2 Onpeaenurens MaTpull 2-0ro 1 3-ero nopsiakos. Onpeaenurens MaTpuLbl N-oro nopsaka. CroiicTBa
oIpeIesIuTeNeH.
3 Matpuiia o0paTHas K 3aJlaHHOU. Y CJIOBHSI CYIIIECTBOBAHMUS, CTIOCO0 OTHICKaHMSI
4 MuHOp MaTpuiibl. Ba3ucHBI MHHOpP MAaTPHIIBL, CIOCO0 €r0 OTHICKAHUSI.
5  [Panr maTpuIs! M c1IocO0 €ro onpeneneHs.
6 Cucrema TMHEHHBIX ypaBHEHUH ¢ N HEM3BECTHRIMA. MaTpuyHas ¢opma 3amucu cucteMsl. [Ipumvep.
Y ci10BHE COBMECTHOCTH CUCTEMBI JIMHEHHBIX YPABHEHUN
UTo Ha3BIBAIOT peHICHUEM CUCTEMBI JIMHEMHBIX ypaBHCHI/Iﬁ n Hen3BecTHBIMU. Kakne crucTeMbl
7 Ha3BIBAIOT COBMECTHBIMH U HECOBMeCTHBIMU. Kak HaWTH PEIICHUC CUCTEMBI C ITIOMOIIBIO MAaTPUIIbL
00paTHOHM K MaTpuIe CUCTEMBI.
8 Y ciioBHE CyIIeCTBOBaHUS €AMHCTBEHHOTO PELICHUS CUCTEMbI JIMHEHHBIX ypaBHEeHUH. DOpMyJIbl
Kpamepa nmst oteickanus pemenus. [pumep.
9 OnHopoaHast cucTemMa JUHEHHBIX ypaBHeHHH. [Ipumep. Kakoe perienne Ha3pIBaeTCsl TPUBHAIBHBIM.
[Tpy KaKOM yCJIOBUH OIHOPOHAS CHCTEMa UMEET HETPUBHAJIbHBIE PEIICHHS
10 ANITOPUTM OTBICKAHHSI PELICHUS IPOU3BOJIBLHON CUCTEMBI JTMHEHHBIX ypaBHEeHUH. ba3zucHbie n
CBOOO/IHBIE HEM3BECTHBIE.
11  |Bekropsl. KomnmnHeapHOCTh, KOMIITAHAPHOCTH BEKTOPOB.
12 UInHelinple onepanyy HaJl BEKTOPaMu: CI0KEHUE BEKTOPOB, YMHOXKXEHUE BEKTOPA HA 4yuCIo. JInHelHas
KOMOWHALUSI BEKTOPOB.
JlnHeiiHas 3aBUCUMOCTD BEKTOPOB. CBsI3b MEXy KOJUIMHEAPHOCTHIO U JINHEHHOW 3aBUCHUMOCTBIO JIBYX
13  [BekTOpOB, MEXIY KOMIUIAHAPHOCTHIO U JINHEHHOW 3aBUCHMOCTBIO TPEX BEKTOPOB. JInHeiHas
3aBUCHMOCTDL YCTBIPEX BEKTOPOB.
14 basuc, pa3noxeHue BeKTopa 1o 6a3ucy, KOOpAUHATHI BEKTOpa B 33laHHOM Oazuce.
OpTroHopMHpOBaHHBIN Oa3uc. JIMHEHHbIe onepaliy HaJl BEKTOPaMHU B KOOPAWHATHOH dopme.
15 I[eKapTOBavCI/ICTeMa KOOpAMHAT Ha IJIOCKOCTH M B IpocTpaHCcTBe. KoopAMHATEI TOUKK U BEKTOpA B
TEKapTOBOM CHCTEME KOOpAMHAT.
16 [Ipoekums BEKTOpa Ha 0Ch 1 ee cBoiicTBa. CBsI3b KOOPIWHAT BEKTOPA U €TO MPOEKINH Ha OCH
IEKapTOBOM MPSIMOYTOJIEHOW CUCTEMBI KOOPJIMHAT.
CxaJispHOE IPOM3BEACHNE BEKTOPOB M €r0 CBOWCTBA. BrIpaskeHue cKalspHOrO POU3BEACHUS YePE3
17  |koopamHATHI BEKTOPOB. BrIpaskeHue [UTHMHBI BEKTOPA U YTJIa MEXy BEKTOPAMH HYepe3 KOOpPIMHATHI
BEKTOPOB.
18 BexTopHOE IpOM3BEACHNE BEKTOPOB M €r0 CBOWCTBA. BrIpaskeHne BEKTOPHOTO MPOU3BEACHUS Yepes
KOOpAMHATHI BEKTOPOB. Vcriosib30BaHNE BEKTOPHOTO MPOU3BEACHMSL.
19  [CmemanHoe npou3BeieHNE BEKTOPOB U €ro reOMEeTPHYECKUN cMbIci. BelpaskeHHe CMEeIaHHOTO
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IMPOU3BCACHUS UCPE3 KOOPANHATEI BEKTOPOB. CBoOMCTBa CMEIIAHHOTO MMPOU3BCACHUS. Hcnons3oBanue
CMCIIAHHOI'O MPON3BCACHUS.

20  |BeipaxkeHHE YCIOBHI KOJUIMHEAPHOCTH, OPTOrOHAIBHOCTH, KOMIIAHAPHOCTH BEKTOPOB

21 [lonsaTne 00 ypaBHEHUH JIMHUH Ha MJIOCKOCTH, YPAaBHEHUH ITOBEPXHOCTH U JINHUH B IPOCTPAHCTBE.
YpaBHEHHE OKPYKHOCTU. Y paBHEHHE CeEph.

22  |BwiBOX 00IIETO ypaBHEHHUS MIIOCKOCTH.
Paznmiunble popMBI 3aMTUCH YpaBHEHUsI IUIOCKOCTH: 00IIee; MPOXOAAIIeH Yepe3 3aJaHHYI0 TOUKY

23  |mepmeHANKYJSIPHO 3aJaHHOMY BEKTOpPY; B OTpe3Kax; HopmupoBaHHoe. Kakyro nadopmamnuro o
MJIOCKOCTH HECYT KOY(PPHUITMEHTHI dTUX YpaBHEHUI

24 |PaccTosiHHE OT TOYKH JO TNTIOCKOCTH.

25  |Yroa Mexay IIIOCKOCTSMU. Y CIIOBHE NapajlIeIbHOCTH M EPIEHINKYISIPHOCTH IIOCKOCTEH.

26 Y paBHEHHUS IPSIMOH B IPOCTPAHCTBE: KAHOHUYECKHE; MMapaMeTPUIECKUE; TPOXOISIICH uepes ABe
3agansbie Touky. Kakyro nHbopManuio o npsMoi HecyT K03 hHUIHUEHTHI 3THX YpaBHEHHUH.

27  |Yroa Mexay NpsSMBIMH B IPOCTPAHCTBE. Y CIOBHE MapaIeIbHOCTH U MEPHEHANKYISIPHOCTH MPSIMBIX.

28 YTros1 Mexay IpsIMOM U IJIOCKOCTBIO. Y CJIOBUE NApauIeIbHOCTH U MEPIEHANKYISIPHOCTH MPSIMOM U
MJIOCKOCTH.
YpaBHEeHME TIPSMOH Ha TIIOCKOCTHU: 0011[ee; C YTIOBBIM K03()(DUIIEHTOM: TIPOXOSIIEH Yepe3

29 [3amaHHYIO TOUKY; IPOXOASIICH Yepe3 ABe 3aJaHHble ToUKH. Kakyro nHpopmanuio o npsmMoi HeCyT
KO2() QUITMEHTHI 9THX YpaBHCHHMH.

30  |Yron Mexzay NpsAMBIMU Ha IJIOCKOCTH. Y CIIOBHE NApaJUIeIbHOCTH M NEPICHIANKYIISIPHOCTH MPSIMBIX.

31 JluHnu BTOpOro Nopsika Ha mockoctu. OO0Iee ypaBHEHNUE, OCHOBHBIEC THITBI TMHUH U UX
KaHOHWYECKHE YPAaBHEHUSI.

32  [Dmmunc, runepbona, mapabona. KaHoHWYeckue ypaBHEHUs, XapaKTEPUCTUKH, CBOWCTBA

33 |lloBepxHOCTH BTOpOro nopsiaka. OCHOBHbIEC THIIbI TIOBEPXHOCTEH W MX KAHOHUYECKUE YPABHEHHSL.

34  |HMccaenoBanne (popMBI MOBEPXHOCTH BTOPOTO MOPSIKA METOIOM CECUCHHM.

35 Uto Takoe dhynkmus. [Ipumep. CriocoOwt 3amanus Gyaknuu. O0xacte onpenenerns GyHKuu. CroxxHas
dbynkuus. [Tpumep.

36 |OcHoBHBIE eMeHTapHble GYHKIWHU 1 X rpaduku. DnementapHas @yakuus. [Ipumep

37  |lpenen dyukumu. beckoneyno mMajble 1 6€CKOHEYHO 00JIbIINe QYHKINH, CBS3b MY HUMH

38  [CroiicTBa 6eckOHEYHO MAITBIX (YHKIIHH.

39 |CgoiicTBa nmpenenoB GyHKIMA. 3aMedaTeIbHbIC PECITHL.

40 [HempepwiBHOCTH QyHKIIMN B TOUKe. CBOMCTBA (hYHKIIWIA, HEIPEPHIBHBIX B TOUKE.

41  [|Teopema 0 HENPEPHIBHOCTHU 3JeMEHTApHON (QYHKIMHK U €€ MCII0Ib30BAHME IPY  BBIUYMCIICHUH IPEAEIIOB.

42  |CpoiicTBa pyHKIMIA, HEPEPHIBHBIX HA 3aMKHYTOM WHTEPBAJIE.

43  |Touku pa3pbiBa GYHKIUH U UX KJIacCHUKAIUSL.

14 [loHsTHE KOMIUIEKCHOTO yHcia. [leficTBUuTenbHAst 1 MHIUMasl YacTh KOMIUIEKCHOTO uucia. KommiekcHo
conpspk€nHble uncna. [Ipumep. Kak n3odpaxarorcst kommiekcHole ynciua. [lpumep.

45 Anrebpandeckasi, TPHTOHOMETPUYECKAs, TOKa3aTenbHas (POpMBI 3aIICH KOMIUIEKCHOTO Yncia. Moayib
1 apTyMEHT KOMIUIEKCHOTO uncia. [Tpumepsl.
JleiicTBUS HA/l KOMITIEKCHBIMU dnciiaMu. Cl0KeHUe KOMITIEKCHBIX YUCeNl, yMHOKEHHE KOMIUIEKCHBIX

46  [duucer, esieHHE KOMIIJIEKCHBIX YHCETl, BO3BEIECHHE B N-YIO CTENICHb, N3BJIICUCHUE KOPHS N-OH CTEICHU.

[Ipumepsl.
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10. ®oHa OLIEHOYHBIX CPEICTB /1JIsl IPOBeAeHNs POMEKYTOUHOM aTTeCTAllUN
00yYarOIIMXCS MO JUCIHUIINHE

10.1. ITacopT poHIA OLIEHOYHBIX CPEACTB

Ne n/m KonTposmpyemsie pasnenasl Kon xonTposnpyemoii HaumeHoBaHue
) (TeMbl) TUCHUIIUHBI KOMIeTeHIIUH (WU ee YaCTH) OLIEHOYHOT0 CPeICTBA
Kontposbhas pabora,
N3, TeopeTnyeckuii
1 UluneitHas aaredpa ’
KOJUIOKBUYM, TECTUPOBAHKE
KoHntposbhas pabora,
N3, TeopeTnyeckuii
2 BekTopHas anredpa ’
KOJUIOKBUYM, TECTUPOBAHUE
KoHnTtposbHas padora,
N/13, reopetnueckuii
3 AHaJIMTUYECKasi TEOMETPUS
KOJUIOKBUYM, TECTUPOBAHHUE
KoHnTtposbHas pabora,
4 Beenenue B W13, TeopeTndeckuii
MaTeMaTUYECKU aHAIU3 KOJUIOKBUYM, TECTUPOBAHUE

10.2. TunoBbIe KOHTPOJIbHbIE 3aIaHUS UM HHbIE MATEPHUAJIbI, HE00X0UMbIE 115l OLEHKH
3HAHM, YMeHH i, HABBIKOB U (HJIH) OTBITA JeSITeJIbHOCTH, XapaAKTEePU3YIOIIUX ITANbI
(¢opMupoBaHNs KOMIIETEHHI B IIpoLecce 0CBOEHUsI 00Pa30BaTeIbLHOI MPOrPaMMbl

10.2.1. MuauBuayaabHble foMamHue 3axanusa (U13)

Jluneiinas anrebpa

1. Ins 3amanasix matpur A,B,C u gucerr m,n,p waiitu mA+nB+pC

2. lnsa 3apanubix Matpull A,B Haiitu ux npousBeaenust AB u BA

3. Jansl nmpeobpazoBaHue BeIpaxkaroiiee rnepeMennbie X1,y1,z1 nuHeitHo yepe3 nepemMeHHbIe
X2,y2,z2 v npeoOpa3oBaHue BbIpaXxarolee nepeMeHHble X2,y2,22 TMHeHHO Yepe3 NepeMeHHbIe
x3,y3,z3. CpencTBamMu MaTpUIHOTO UCUYHCIICHHUS HANTH BhIpakeHue i epeMeHHbIx X1,y1,z1 gepes
nepemMeHHble X3,Y3,23.

4. BoIYMCIUTD ONPEAETUTENN 3aJaHHbIX KBAJAPAaTHBIX MaTpull 2-0r0,3-ero, 4-0ro NopsIKoB.

5. J1ns 3aaHHBIX KBaJIpaTHBIX MaTpull A,B HaliTH 0OpaTHbIe MaTPHUIBL.

6. HaiiTu perienne cuctemsl U3 TPEX JIMHEHHBIX YPaBHEHUH ¢ TpeMsI HEU3BECTHBIMU TpeMs CIIOCOOaMHU:
no popmynam Kpamepa, metojom ['aycca, ¢ HOMOIIBIO MaTPUIIbl OOpaTHOM MaTpULIE CUCTEMBI.

7. Ans 3apanHbix Matpul] A,B Haiitu ux panru.

8. MccnenoBars Ha COBMECTHOCTh M HAWTH pelIeHUs AJIs 33JaHHBIX CUCTEM JIMHEHHBIX YPaBHEHHH.

Bekrophas anrebpa.

1. 300pa3uTh Ha IIIOCKOCTH JiBa BeKTopa a,b u nmoctpouts BekTopsl (a+b), (a-b), 0,5(a+b).

2. Jlns n1ByMepHBIX BEKTOPOB @,D,C, 3a1aHHBIX KOOpIMHATAMH Pa3JIOKHUTh TEOMETPHUYECKU M aHATUTHIECKH BEKTOP
C o BekTopam a,b.

3. Haiiti paboTy 3aJjaHHO CHJIBI TIO TIEPEMEIICHHUIO TeJla U3 TOUYKU A B TOUKY B.

4.J1nst BEKTOPOB &,b, 3a1aHHBIX KOOPIMHATAMY HAWTH JJTMHBI BEKTOPOB CKAJSIPHOE POU3BE/ICHHE BEKTOPOB, IO
MEX]Ty BEKTOPAMH, IIPOEKIMIO OJTHOTO BEKTOPa Ha JAPYTOH.

5. Jlnist BEKTOPOB @,b, 3a1aHHbIX KOOPAWHATAMH, HATH BEKTOPHOE MPOU3BEICHNE BEKTOPOB, TUIOIIAIb
TPEYToJIbHUKA, IOCTPOSHHOT'O Ha 3TUX BEKTOPAX.
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6. lnst cwitel F, mpuitoskeHHOM B TOUke A, HAWTH MOMEHT OTHOCUTEILHO TOUKH B.

7. Jlst BEKTOpOB a,b,C, 3aaHHBIX KOOPAUHATAMH, ONIPEIETUTh KOMIIAHAPHBI BEKTOPHI MJIH HET.

8. 3agaHbl KoopauHaThl BepiiuH nupamu sl ABCD, HaliTi 00bEM IUpaMHUIbI, ILIOIIAIb TPAHH, YOI MEKIY
p€Opamu, MPOESKIIHIO OHOTO pedpa Ha Apyroe pedpo.

AHaTuTHYEeCKas TEOMETPHS

1. 3agano oOiee ypaBHEHHE PSMON Ha TNIOCKOCTH, 3aMUCaTh ypaBHEHUE STOH MPSIMOi B (hopMe ypaBHEHUS
MPSAMOiA C YIIOBBIM K03 (UIIEeHTOM, B (hopMe ypaBHEHHUS MPSIMOH B OTpe3Kax, MOCTPOUTH MPAMYIO, HAUTH
pacCTOsIHUE OT NPAMOM 10 3aITaHHOM TOYKH.

2. 3aganbl 6 ypaBHEHUH MPSIMBIX HA TUIOCKOCTH, TIOCTPOUTH 3TH NPSIMBIE.

3. 3agaHpl BEPUIMHBI TPEYTOIBHUKA, 3aIIUCATh YPAaBHEHHsI CTOPOH TPEYTOJIbHHKA, €T0 BHICOTHI, MEIUAHBI
MIPSIMBIX, TTPOXOSIINX Yepe3 BEPIINHBI MTApauIeTbHO CTOPOHAM TPEYTOJIbHHKA.

4. 3amaHo ypaBHEHHE TIOCKOCTH P, MOCTPOUTH TIOCKOCTh, HAWTH PAaCCTOSIHUE OT TIOCKOCTH P 110 3amanHOM TOYKH
M, 3anucaTh ypaBHEHHE INIOCKOCTH S, MPOXOSIIeH yepe3 TouKy M mapasiensHo TIockocTH P.

5. 3anmcath ypaBHeHHs IpsiMO# L B mpocTpaHCTBe, MpoXoAAIIel uepes ABe 3aJaHHble TOUku A u B, 3anucaTs
KaHOHMYECKHE U IMapaMeTpHUeCcKre ypaBHEHHs PsiMOi L, ypaBHEHUS psSMOiA, ipoxoadmiei yepes Touky C
napayuienabHo L.

6. Haiitu Touky nepeceueHust 3a1laHHON IPSIMOM C 3aJaHHOM TTOCKOCTBIO.

7. 3amaHbl ypaBHEHHUS HECKOJIBKIX KPUBBIX 2-0T0 MOPSIKA HA TUIOCKOCTH, TIOCTPOUTH 3TH KPUBEIE U OTIPEICTIUTh
WX TTapaMeTpBhl.

8. 3amaHo ypaBHeHHE cepbl, HAUTH €€ LICHTP U PaJnyC, TOCTPOUTH Chepy.

9. 3agansl ypaBHEeHHs 12-TU MOBEPXHOCTEHN 2-0r0 NOPSAKA, HIOCTPOUTH UX METOJOM CEUCHUN.

BBenenue B MaTeMaTHUECKUM aHAIN3

1. Haiiti o6nacTs onpeeeHus 3a1laHHBIX aHATUTUIECKU (QYHKIHH.

2. Cpenu 3a1aHHBIX (DYHKIMH BBIABUTH YETHBIE, HEYETHBIC, IEPUOIUUECKUE U ONPEACIUTh NEPHUOIbI TOCIIEIHUX.
3. IlocTpouTh rpadMKy 3aJaHHBIX QYHKIUHA, UCIIONB3Ys T'PaQUKH OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

4. IToctpouts rpaduky 3a1aHHBIX QYHKIUH B MOJSPHBIX KOOPAWHATAX.

5. Haiitu ipenenbl 3a1aHHBIX (QyHKITHHA.

6. HccnenoBaTh Ha HENPEPHIBHOCTD 3aJaHHBIC (DYHKIIUH.

10.2.2. KoMIJIEKT 3aJaHUH IS KOHTPOJIbHOM padoThI

Jluneitnas anrebpa

1. Tns 3agannasix matpui A,B,C u uucen m,n,p naiittu mA+nB+pC

2. [lepeMHOXUTH 3a1aHHbIE MaTpUIlbl A 1 B.

3. Haiitu Matpuily oOpaTHYIO K 331aHHOM.

4. ViccnenoBaTh CUCTEMY JIMHEHHBIX YPaBHEHUI HA COBMECTHOCTb, HAMTH pEIICHUE CUCTEMBI U3 TPEX
JMHEWHBIX YpaBHEHUH ¢ TpeMs Hen3BeCTHBIMU 10 Gopmysiam Kpamepa, ¢ momMoIibio MaTpuisl 00paTHON
MaTpULE CUCTEMBI.

5. OnpenenuTth CKOJIBKO PELICHUH UMEET 3aJaHHAasl OHOPOHAs CUCTEMA JINHEWHBIX YPaBHEHUI.

Bekrophas anreopa.

1. lns tByMepHBIX BEKTOPOB @,b,C, 3a1aHHBIX KOOpIUHATAMH Pa3JI0KUTh FEOMETPUICCKH U
AHATUTUYECKH BEKTOP C 10 BeKTOpam a,b

2. Haiitu paboTy 3amanHo# cuitbl F 1o mepemenieHuro Tena u3 TO4Ku A B TOUKY B.

3. Haiitu yron Mexy BEKTOpaMu, 3alaHHBIMU KOOPAMHATAMH U JJTMHBI BEKTOPOB.

4. 3agaHpl KOOPAVHATHI BEPIINMH TPEYTOJbHHUKA, HAMTH €T0 TUIOadb.

5. 3anmansl koopauHaThl BepiinH nmupaMuasl A,B,C,D HaliTu e€ 00béM.

AHanuTh4eckas reoMeTpHs

1.IImockocTh nepreHuKyIIpHa 33JaHHOMY BEKTOPY & M MPOXOJUT Yepe3 3aJaHHyI0 Touky P, 3amucarthb
YpaBHEHUE 3TOM IUIOCKOCTH.

2. [Ipsimas B mpoCTpaHCTBE MPOXOAUT Yepe3 JIBE 3aJaHHbIe TOUKU. 3aMucaTh KAaHOHUYECKHUE WU
IapaMeTpUUECKHE YPaBHEHUS 3TOU MTPSIMOH.

3. 3ajmanbl ypaBHEeHUe IpsiMoi L Ha mockocTu ¥ Touka A. 3anucarh ypaBHEHUE IpsaMoit L,
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MIPOXOJALIEH uepe3 TOUKy A napajuleabHO (IEPIEHIUKYIISIPHO) IpsiMon L.

4. 3agaHo KaHOHUYECKOE YPaBHEHHE ITIOCKON KPUBOH 2-0r0 nopsiaka. [loctpouTs KpuByto, HaWTH €€
(OKYCBI, TUPEKTPHUCHI.

5. 3aaH0 KAHOHMYECKOE ypaBHEHHE IIOBEPXHOCTH 2-0r0 nopsiika. IlocTpouTh NOBEPXHOCTb.

BBenenue B MaTeMaTUuecKuil aHaIN3

1. ITocTpouTs rpadMKu OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUI.

2. IToctpouTs rpaduk 3a7aHHON QYHKIIUU B MOJISPHONU CHCTEME KOOPJAWHAT.
3. BeraucnuTh mpeaensl 3a1aHHbIX (QYHKITUH.

4. UccnenoBaTh Ha HEMIPEPHIBHOCTD 3aJaHHbIEC (YHKIUU.

10.2.3. TunoBkie BONPOCHI U3 DAHKA TECTOBBIX 3aJaAHMII JJIsi HTOrOBOI'0 TECTHPOBAHMS
Tema :JIuneitnas anredopa

1 5
1. Beruucnute onpeaenuTeb .
-6 10
OTBeT:
2 3 4
2. Beruucnute onpeneanuTeb 45 6
3 71
OrTBerT:
1 0 2 -3
4 2 1 3
3. BeruucauTs onpeaenurens .
52 3 0
6 0 3 7
OTBeT:
1 3 0 1
4. Haitnutre cyMMy MaTpHI] A=l0 -1|¥p_-|_1 3|
3 5 6 4
1 2 3 5
-1 2 0 3 1 4 1 2 1 4
C: -1 4 P=|-1 -1 T: _l 2 M: _1 2 K: _1 2
3 -1 6 5 9 9 31 9 1
1 2 1
5. Jlana matpuna A=|2 6 2|.Torgamarpuna C=A— A" pasHa...
5 4 1
1 2 3 4
0 0 —4 1 0 0 0 0 0 4
0 0 -2 0 1 0 0 2
4 2 0 0o 0 1 0 4 2
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1 01
6. Jlana matpunia 4={0 2 O0]. Torma marpuna A? umeer BuL. ..
1 30
1 2 3 4
2 3 1 2 0 1 10 1 1 01
0 4 0 3 4 6 0 4 0 0 2 3
1 6 1 1 0 1 1 9 0 1 0 0
1
2 31 1 2
7. [aHbl MaTpHUIIbI A=(l 4 J, B=|5]|,C =[5 9).Torﬂa CYUIIECTBYET MPOU3BEICHUE MATPHII. ..
7
1 2 3 4
C-4-B B-4-C C-B-4 A-C-B

8. Panr Matpuia paBeH equHuIlbl. Toraa MaTpuiia MOKET UMETh BHJIL..

1 2 3 4
1 2 4 1 2 3
1 0 01
2 4 4 5 6
0 1 1 0
1 2 4 7 8 9
3x+1 2
9. Panr matpunst 4 = L pPaBEH JIBYM, €CJIM 3HAaYEHUE X HE PaBHO...
1 2 3 4
-1 0 -2 1
1 3 -2 3
00 0 O
10. Hai
0. Haiinure panr maTpuisl ilo 2 4 _1
00 3 5
00 0 1
Ortser:
2cosx 1 .
11 . lna matputibl 4 = 0 i HE CyIIECTBYET OOpaTHOM, €Clin X PABHO ...
Sin x
1 2 3 4
T T T o
2 4 3 6
12. Jlns matpuisl A cyniecTByeT oOpaTHasi, €Clid OHa paBHa ...
| 1 2 3 4
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31

1 2 3 4

1 -1 -5 5

1 -1 -5 5

z
14. EauHCTBEHHOE pelIeHHe HMEET OAHOPOIHAs CUCTEMA JIMHEWHBIX YPABHEHU ...

1 2 3 4
¥—-3v+z=0, ¥—-3v+z=0, x-3v+9z=0, ¥x-3y+2z=0,
2x+2v+4z=0, 2x+2yv+4z=0, 2x+2yv-6z=0, 2x+5v+4z=0,

3x+3v+z=0

3Jx+3v+6z=0

3x—y+3z=0

3x+3v+62z=0

6X+5y—-2z=-4

15. Haiitit X+ Y+ 2Z ,ecnu X,Y,Z SABISIOTCS PEIICHUSIMUA CUCTEMBI ypaBHEHHN < 3X + 4y +27 =1

OtBerT:

Tema : BexkTophas anredpa

1.Kakoe BBIPAXXCHHUC 00o03HayaeTcs CKAJIPHOC IIPOU3BCIACHHUC BCKTOpOB‘.7

3x-9y =11

1 2 3 4 5
(ab) <b jaxb] ] (@ .b)
2. HaiinmuTe BeKTOp 46— g+ 28 , €CIIN g =(2, 4, 3), B:(l, -1, 2), Z:(O, 1,-1).
1 2 3 4
(6,2,3) (-2,2,5) (2,-6,3) (2,2,3)
3. Haiitu 1y BeKTOpa g =(3,0,4).
Ortser:
4. JlaHbl BEKTOPHI 52{2, -2,2}; B ={3, 0, -4}. Haiitu npﬁ(g +B ).
b
1 2 3 4
9 2 5
46 5 25

1. Haiitu miomane tpeyroasauka ABC ¢ Bepmmnamu A(1, 1, 2); B(2, 3, -1); C(2, -2, 4).
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1 2 3 4
53 V15 V3 253
6. YCTaHOBHUTb, KOMIUTAHAPHBI JIK BEKTOPA E , 1_7 , Z‘ , ECIIH 5 :4; -2 ; +4 % : 1_7 :3; -
4j+7k; c=i+2j-3k.
Orser:
B P
7. Kakoli BeKTOp siBiIseTCA CyMMOM BekTOpoB AB u -AP?
A C

1 2 3 | 4

BP CA PB AC
8. BbIpa3uTh yepe3 equHIYHbIC BeKTOpsl | 1 | Bektop AB, ecim A(1,2), B(0,-3).
Ortser:
9. Haiitn BeKTOpHOE MpousBenieHre Bektopo a=21— j+3k, b=1i-].

1 2 3 4 5
-3i-3j-3k -4i-3j-3k -3i-3j+3k -3i-3j+Kk -4i-3j+k

- -

10. B mapamnenorpamme ABCD: K u M — cepenunsl cropon BC u CD, A_)K =a, AM = B . BeIpazuts

BekTop AD uyepes a u b .
1 2 3 4
AD=2p+%a AD =2b+2a AD=2b_2a \D=2b_%a
373 3 37 3

11. JTansl Tpu mocaeaoBaTeNbHbIe BepIIHHbI apauienorpamma A(1;-2;3), B(3;2;1), C(6;4;4). Haiitu ero

4eTBepTyIo BepmuHy D.

1 2 3 4 5

D(4,0;6) D(9;6;5) D(3;2;3) D(-1;2;-3) D(1;-2;3)

—

12. Tlpu kakux 3HauUeHUsIX @ U [ BekTopel a=-21+3 j+ak u b=£i1-6 j+2k xommuHeapHbI?

1 2 3 4 5

a=0, p=1 a=1, p=2 a=-3, f=3 a=2, p=-4 a=-1, p=4

13. Berauciuts 2 ?x (E— 57) .
Ortser:
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14. Haiitn cMemmanHoe npoussegenne sextopos a = (2,-1,2), b =(3,0,7), € =(1,2,-3)

OTtBeT:

15. [Tnomanas TpeyroJbHUKA BEIYUCIACTCS 11O hopMyJIe. ..

2 3

Q[
ol

1
S=3 b S=‘§x5‘ s=1|a><b|
2

Tema : AHaTMTHYECKAsI TeOMeTpUs
IIpakTu4yecknii Tecr:

1. Paccrosinue mexay npsmpiMu 3X—4y —-10=0 u 6x—-8y +5=0 paBHo ...

1 2 3 4
2,5 5 0,25 1,5

2. Toukn A(3;2) u A(— 1;6) SIBJISIFOTCS. KOHIIAMH OJTHOTO U3 IMaMeTPOB OKPYKHOCTH. Torma ypaBHeHUe

OKpPY’KHOCTH UMEET BUT ...

1 2 3 4
(=1 +(y—4)Y =8 (x=2F + (v =8 =1(x 1) +(y+4) =8 (x=1) +(y-4)* =32

3. O61ee ypaBHEHUE MIIOCKOCTH, IPOXOASIIEH Yepe3 TOUKY I (—3;4;—2) Y OTCEKAIOIEeH paBHbIC

OTPE3KU Ha KOOPAUWHATHBIX OCAX, UMCECT BU]T ...

1 2 3 4
X+v+z+1=0 Jx—4v+2z=0 |3x—-4v+2z+1=0] x+yv+z-1=0
. X y+3 z-5
4. Touka nepecevyeHus MPSIMOM 2 = 1 = o U TUIOCKOCTH X +2Y —3Z+1=0 wumeeT KoOOpAMHATHI
1 2 3 4
(10:2:5) (0; -3:5) (8:1;5) (2:1:5)
5. Ompenenuts BU MOBepXHOCTH: Y° =6Z...
Ortser:
2 y2 22
6. Onpenenutb BUJ MOBEPXHOCTH: — — +—+—=1...
pet 7L TIOBED 16 49 4
Orser:

7. lns npsimoii M1M» Hanmcath o01ee ypaBHenue, eciu M1(-2;5), M2(6;-2) ...

OTtBeT:

8. B A MoM1M: Haiitu ypaBHeHue cpeaneit aunuu EF, napamnensroit MiM2
eci Mo (1;1), M1(4;6), M2(-5;-1).

OT1BeT:
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9. VpaBHeHHE TUIOCKOCTH, TPOXOISIICH Yepe3 TOUKH 1 1(—1;2;0),‘| 2(2;3;1) | 3(3;—1;4) AMEET

BUJ ...

1

2

3

4

Tx—8y—-13z+23=0

Tx—2v-=-5z-3=0

Tx+8y—-13z-9

Tx =8y =13z =0

10. VpaBHeHHe mpsMOii, IPOXOALICH Yepe3 TOUKy | 0(2;—3;—5) NEePIEHANKYISIPHO K

IJIOCKOCTH 6X —3Yy —5Z + 2 =0 umeeT BULI ...

1 2 3 4
x—-2 yt3 z+t35 x-6 y+3 z+5| x+2 y-3 z-xt1l y-3 2z-35
6 -3 -5 2 -3 -5 6 -3 B 3 5

11. MunMas nomyock runep6omnsl X° —10x —4y® —11=0 paBHa ...

1 2 3 4

3 36 6 9

. _ |x=y+2z-10=0
12. Hampasnsiromuii BEKTOp MPsSMOii UMeeT BU ...
3X+2y-z2+6=0
1 2 3 4
(-3:7:5) (3:-2-2) (1;-1,2) (3:-7:-1)

13. YpaBHEeHHE reOMETPUUECKOI0 MECTa TOUEK, PaBHOYJAIEHHBIX OT JABYX JaHHBIX TOUEK A(— 1;2) "
A(3;4) HMeEET BULI ...

1 2 3 4

2¢4+1v-5=0 X+yv—-5=0 2x+v+5=0 X+yv+5=0

14. Bepmmaa mapabonsr X° —2X — 2y —13 = 0 uMeeT KOOpAWHATEHI ...

1 2 3 4

(L-7) (17) (-17) (-1-7)

15. VpaBHeHHUE TUIOCKOCTH, TPOXOSIICH Yepe3 TOUKY (0;0;2) MEePHEHINKYIISIPHO TIOCKOCTSIM
X—y—-z=0 u Xx-2y=0 wumeer Bux ...

1 2 3 4

2x+yv+z-2=0 X—yv—z+2=0 x—2dy—z-2= 2x—yv—-z+2=0
Tema: BBegenue B MaTeMaTHYeCKHA aHAIH3
1. Kakas u3 GyHKIUi SIBIS€TCS HEYETHOM, €CIH. ..
1 2 3 4 5
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f(-x) = f(x) f(-x) = -f(x) f(-x) =- f(x) f(-x) =f(x) f(-x)=f(x)=
=-f(x)

2. VcelieioBaTh Ha YeTHOCTh MM HEYCTHOCTh GYHKIHMIO y = X-Sin% X —3/X ...
Ortser:
3. Haiitu nepuoxn ¢pynkuuu f(x)= 30032 —sin6x...

1 2 3 4 5

107 z 107 z 10z
3 3 6 3

4. Kakoi u3 HUKCTICPCUYUCIICHHBIX MTPEACIIOB CBOAUTCA K IICPBOMY 3aMCUYATCIIbHOMY IIPCALCITY

1 2 3 4
. " _arcsin X : 1\
lim [f(x)] :[Iim f(x)} lim — — =1 Iirrg(1+n) —e Iim(1+;) —e
5x+2
5. Beruuciaute npeaen lim 3x-2
x>o\ 3X+1
1 2 3 4
JRC o8 5 -5
6. Beraucmure npexen  lim 3¢ —4x+1
. im————...
sl 3—~127X
3
1 2 3 4
0 g il o0
3 9
X3+ 2x% -3x
7. Beruncnure npegen lim ——
-1 X°—3X+2
1 2 3 4
-4 4 00 -00
2
8. Beruncnute npeaen  lim M .
xoo 2XT +1
1 2 3 4
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0 1 1 o0
2 4
_(2Y
9. Beruucaure npenen  lim (gj
1 2 3
0 2 2 0
3 4
10. Beruucnute npenen lim M
x>0 XSIN 2X
OrTBer:
1
- 2 X
11. Beraucnure npenen lim aresin_x
x>0 Xtg9x
OrTBerT:
12. Beraucnure npegen lim M
x>-546+x -1
OrTBer:
2x-3
13. Beruucnure npeaen lim 3x+2
now\ 4X+1
1 2 3 4
0 o) 1 2
e 2

X=1ecm—-1<x<2
2—X,ecmu2<X<h

14. Haiinure Touku paspeiBa Gpynkuun f(X)=

1 2

3 4

Touex paspviea Hem x=1

x=0 x=2

x=5

LN

X—
2

15. Haiitu Touku paspbiBa QyHKIMH Y=4 % ¥ ONpeneauTb UX THUII

1. Touex pa3psiBa HET

. x=0- TOuKa pa3pbIBa NEPBOIo poaa

2

3. x=0- TOouKa pa3pbIBa BTOPOro poja
4. x=1- Touka pa3pbIBa IEPBOTO poaa
5

. X=1- Touka pa3psiBa BTOPOro poja
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11. Oﬁpa3OBaTeﬂbele TEXHOJOI'MA U METOANIECCKHUEC YKA3aHUS 110 OCBOCHUI0 NUCHHUIIINHBI

(y4eOHOrO Kypca)

TexHOMOTHY TPAaTUITMOHHOTO 00yUYeHUS B (hopme:
- Jlexumu.

- [IpakTudeckue 3aHsATHS.

- CamocTosTensHas padoTa.

HHTepaKTHBHBIE TEXHOJIOTHH B (hOpPME:
-ceMHHap-IUCcKyccust. (pakTuueckue 3austus 2, 4, 5, 7, 8, 10, 11, 13)

12. Y4eOHO-MeTOANYECKOE U MH(POPMALIMOHHOE 00ecriedYeHHe TUCHHMILUIUHBI (Y4eOHOro
Kypca)

12.1. O0s3aTeqIbHAsA TUTEPATypa

Tun (yueOHuk, yueOHoe
nocodue, yyeoOHo- KonuyectBo B

MeTOaUYecKoe mocooue, ouodanoTeKe
MPAKTUKYM H 1p.)

Ne i/ Bbubauorpaguyeckoe onucanue

[Hepuenko B. /1.

Briciias MaTemaTHKa B IpUMepax U 3ajadax
[DnexTpoHHBIH pecypc] : yued.mocobue. B3 1. T. 1/ 9BC
B. /1. Yepnenko. - Cankrt-IletepOypr : Yuetuoe nocodue "IPRbooks"
[lonmurexnuka, 2016. - 713 c. - (YuebHoe nmocodue
s By30B). - ISBN 978-5-7325-1104-8.
[Hepuenko B. /1.

Briciias MaTemMaTHKa B IpUMepax U 3ajadax
[DnexTpoHHBIH pecypc] : yued.mocodue. B3 1. T. 2/ 9BC
B. /1. Yepnenko. - Cankrt-IletepOypr : Yaebnoe nocodue "IPRbooks"
[lonmurexnuka, 2016. - 569 c. - (YuebHoe nmocodue
uist By30B). - ISBN 978-5-7325-1105-5.
[Hepuenko B. /1.

Briciias MaTemMaTHKa B IpUMepax U 3ajadax
[DnexkTponHsIi pecypc] : yued.mocodue. B3 1. T. 3/ 9BC
B. /1. Uepnenko. - Cankr-IletepOypr : Yuebuoe nocodue "IPRbooks"
[lomurexnuka, 2016. - 510 c. - (YuebHOe nmocodue
uist By30B). - ISBN 978-5-7325-1106-2.
Ky3nenos, JI. A.

COOpHUK 3a/IaHHI 110 BBICIICH MaTeMaTHKE
[DIEKTPOHHBIN pecypc] : TUIIOBBIE PACYETHI :

4 [ygyebnoe mocodue / JI. A. Ky3unenos. - 3. 13-¢, YuebHoe nmocobue OBbC "Jlansp"
ctep. - Cankt-IleTepOypr : Jlans, 2015. - 240 c. : ni.
- (Yuebnuku 115 By30B.CrieniaibHast JINTEpaTypa).
- ISBN 978-5-8114-0574-9.

12.2. JlonoJiHUTEIbHAS JTUTEPATYPA M y4eOHbIe MaTepHAaJIbI (ayAM0-, BU1€0N0CO0OHs 1 AP.)

- (pong Hayuynoi 6ubmnorexu TI'VY:
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Ne
n/n

bubdauorpaduyeckoe onucaHue

Tun (yueOHuK, yueOHOe
nocooue, yaeoHo-
MeToAnYecKoe nocooue,
NMPaKTHKYM, ayAHo-,
BU/1€0NI0CO0HSI U AP.)

KoauuecTBo B
oubIHOTEKE

Kapnakos B. b.
COOpHUK 3a/1a4 110 BBICIICH MaTeMaTHKe
[DnexTponnslii pecype] . Y. 1/ B. b. Kapnaxkos, I1.

! [1. Kono6oB, A. M. Pamenckuii. - HoBocuGupck : 3anauHuK 9bC "IPRbooks"
CUBCTPUH, 2015. - 85 c. - ISBN 978-5-7795-
0730-1.
I'opaau B. A.
Jluneiinas anrebpa v aHATUTHYECKAs TEOMETPUs
[OnexTpoHHBIii pecypc] : yuebnuk / b. A. I'opnay. N "
i - Cankr-IlerepOypr : JIanp, 2017. - 300 c. : wi. - Yiaebmm IBC Mlane
(YueOnuku miist By30B. CrieriuanbpHas
muteparypa). - ISBN 978-5-8114-2717-8.
COI''TACOBAHO
JlupekTop HaydHOI OMOINOTEKU A.M. Acaesa

«

(noonucs)

» 20 T.

(U.0. Pamunus)

12.3. Ilepeyenn pecypcoB HHGPOPMANMOHHO-TEJIEeKOMMYHUKAUMOHHOM ceTn "UHTepHeT"

1. http://lwww.mathprofi.ru/matematika_dlya chainikov.html

2. http://www.mathprofi.ru/
3. http://function-x.ru/
4. http://www.matburo.ru/mart_sub.php?p=art_matanall

12.4. IlepevyeHb NPOrpaMMHOT0 o0ecredeHus

CrenmanbHOE POrpaMMHOE 00ECIICYCHUE HE TPETyCMOTPEHO.

12.5. Onucanue MaTepuaIbHO-TeXHNYECKOH 0a3bl, HEOOX0AMMON A1 OCYLIeCTBJICHUS
00pa30BaTe/ILHOIO NpoLecca Mo JHCHHUILIMHE (MO1Y.110)

HaumeHnoBanue
000pYI0BAHHBIX .
Py DakTUYeCKH I ~
yueOHbIX KAaOUHETOB, = o
N ajgpec y4eOHbIX - 2
Jaboparopwuii, 4 5
Ne IlepeyeHb OCHOBHOIO KaOUHETOB, = 3
MAacCTEPCKHUX U AP. - ! =
n/n o0opynoBaHus JlabopaTtopuii, = =
00BbEKTOB JJIsI ) =
MAaCTePCKUX U = S
NpoBeaeHusl 1 = <
NPAKTHYECKUX U p-
JIaDOPATOPHBIX 3aHATHH

nmocaao0ovYHbIX MECT
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http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

YueOHast aytuTOpHs IS
MPOBEJICHUS 3aHATUN
JEKIIMOHHOTO THIIA.
YueOHast aytuTopust s
MIPOBEJICHUS 3aHATUN
CEMHUHAPCKOro THUIA.
YueOHast ay TuTOpHS IS
KypCOBOTO
POCKTHPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
pabot). YueOHas
ayJuTopus Iis
MPOBEJICHUS TPYIIIIOBBIX
Y MH/IMBHTyaJIbHBIX
KOHCYJIbTaIuil YueOHas
ayJIuTopus IJis
MIPOBEJICHUS 3aHATUN
TEKYIIETr0 KOHTPOJIS U
IIPOMEKYTOYHOU
arrecranuu. (I'-302)

Cton yuyeHHYeCcKHit
TPEXMECTHBINH (MOHOOJIOK) ,
CTOJI IPENOAABATEIbCKUM,
CTYJI MPET0/1aBaTeIbCKUH,
JIOCKa ayJUTOpHAs
(menoBas), kadenpa
HACTOJIbHAS

445020
Camapckas 0071.
r. TonbsTTH, yiI1.
benopycckas, 14

101,3

99

VYueOHast ay TuTOpHS IS
IIPOBE/ICHUS 3aHATUH
JIEKLIIMOHHOI'O THIIA.
YuebHas ayuTopus Uis
MPOBEJICHUS 3aHATUN
CEeMMHAPCKOI'o THIIA.
YueOHast ay TuTOpHS IS
KypCOBOT'O
IIPOEKTUPOBAHUS
(BBIIIOJIHEHUS KypCOBBIX
pabor). YueOHas
ayJUTOpUs IS
MPOBEJEHUS TPYIIIOBBIX
U MHJIUBHUyaJIbHBIX
KOHCYJbTaIui YueOHas
ayJUTOpUs IS
MPOBEJICHUS 3aHATUN
TEKYIIEro KOHTPOJISA U
IIPOMEKYTOYHON
arrecrauun. (I'-304)

Cton yueHn4YeCcKuit
TPEXMECTHBINH (MOHOOJIOK) ,
CTOJI IPENOAABATEIbCKUM,
CTYJI IIPETI0/1aBaTeIIbCKUH,
JIOCKa ayJUTOpHAs
(menoBas), kadeapa
HACTOJIbHAS

445020
Camapckas o0:1.
r. TosbsTTH, yiI.
benopycckas, 14

99,6

99

29




AHHOTALIUS

yue0HOro Kypca
b1.5.06.02 BeIcuiag MareMaTuka-2

(wugdp u HaumerosaHue OUCYUNIUHBL (YV4eOHO20 KVpCa))

Kypc "Bricmias maremaTnka-2" BKIIIOUAET CIeYIONINE Pa3aeibl AUCIUIUIAHEL ""Bricimas MaTemaTrnka':
- InddepennnanpHoe ucurcieHne QyHKINN OTHOH TIepeMEHHOM

- OyHKINH HECKOJIBKUX TIEPEMEHHBIX,

- HeonpenesneHHbI HHTETpAI.

- OnpeneneHHBIN HHTETPAI.

-KpaTHbie HHTETpabL.

1. Hesp 1 3an0aun M3y4yeHusi AUCHUILINHBI (Y4eOHOT0 Kypca)

Lenbro u3yueHus TUCIMILIMHBI "BBICIIAs MaTeMaTUKa" SBJISIETCS MOATOTOBKA CIICIIMATUCTOB CIIOCOOHBIX:
- KOJIMYECTBECHHO OIICHUBATh CUTYyAllMH, BO3HUKAIOIIKME B TIPOIeCcCce MPOGECCHOHAIBHOM e TeIbHOCTH;

- @OpMyanOBaTB MaTEMATUICCKUE MOACTIN TEXHOJOI'MYECKUX MMPOUECCOB U HAXOAUTDh UX PCIICHUS
AHAJIMTUYCCKUMHU METOJaMU UJIW Ha OCHOBE BBIYUCIIUTCIIBHOI'O SKCIICPUMCHTA,

- IPOBOJUTH KOJIMYCCTBCHHOC NPOTHO3UPOBAHUEC PE3YJILTATOB ACATCIBHOCTU IJIA IMTOUCKA ONITHUMAJIbHBIX peIHCHI/Iﬁ
1 cI0cO00B X peaTH3alyy.

OCHOBHBIE 3aa4/ TUCLHUIUINHEL:

- c(opMHPOBATH Yy CTyICHTa 0a3y 3HAHUI [T0 MaTeMaTHKe, HEOOXOAMMYIO JUTS YCBOCHHUS €CTECTBEHHOHAYYHBIX,
OOIIETEXHMYECKUX M CTEIUATbHBIX JUCIAIUINH U [T PELICHHS 3a/1a4 B 001aCTH TEXHUKH, CBSI3aHHOM C
npodeccuoHanbHOM cepoii;

- HAY4YUTb CTYACHTA MAaTCMATHYCCKHUM MCTOJaM PCHICHUA 3a1a4;

- IPOAEMOHCTPUPOBATE CTYACHTAM Ha MPUMEPAX MCIOJb30BAHUC MATEMATHYCCKUX MMOHATHU U METOA0B IJIA
peuiCHu:A 3a1a4 B obOactu TCXHHKH, CBSI3aHHOM C npocbeccneﬁ;

- pa3BUBATb Y CTYACHTOB YMCHHUEC CaAMOCTOATCIIbHO paCIupsATh U yr‘J'Iy6J'I$ITI> MAaTEMATHYCCKHUEC 3HAHU .

2. MecTto qucuumiinnabl (yaedHoro kypca) B ctpykrype OIIOII BO
Jucuumuna "Beiciias mateMaTtuka-2" BXOAMT B 6a30ByI0 4acTh — b1 nanpasnenus noarorosku 15.03.05
KoHcTpyKTOpCKO-TEXHONIOTHYECKOE 00ecTIeYeHEe MAITHHOCTPOUTEIHHBIX IPOU3BOJICTB

JucuuninHbl, yueOHbIe KypChl, HA OCBOEHHH KOTOPBIX Oa3upyeTcs JaHHas IucUUIuInHA (y4eOHBIN Kypc) — Kypc
Bricmas matematuka-1.

,HI/ICIH/IH.HI/IHBI, yqeGHHe KYPCHBI, IJIs1 KOTOPBIX HeO6XOJII/IMI)I 3HaHHuA, YMCHHS, HABBIKH, Hpn06peTaeMble B
PE3yJIbTATC U3YUCHUA Z[aHHOﬁ JAUCIUITTHHBI (yqeGHoro Kypca) - (I)I/IBI/IKa, XHUMUA, TCOPCTUUCCKASA MCXaHHUKaA,
cormpoMaTt, 9KOHOMUKA U MHOTHUE IPYTUC.

30



3. Ilnanupyemble pe3y/abTaThl 00yUYeHHA MO JUCHUIINHE (Y4eOHOMY KypCy), COOTHECEHHbIEe
¢ IJIAHMPYEMbIMH pPe3yJIbTATAMH OCBOEHHUSI 00Pa30BaTeIbHOM MPOrpaMMbl

®opMmupyembie u KOHTPOJIMpyeMble Ilnanupyembie pe3yJbTaThl 00y4eHUs!
KOMIETEHIINH

- CIOCOOHOCTh y4YacTBOBaTh B pa3zpaboTke 3HaTh: OCHOBHbBIC IIOHSTUS JIMHEMHOM
000OIICHHBIX  BApUAHTOB  PEIICHHS  NPOOJIeM,aireOpbl;  OCHOBHBIC  TOHSATHS  BEKTOPHOM
CBSI3aHHBIX c MaIIUHOCTPOUTEIbHBIMHUAITEOPhl; OCHOBHBIC TOHATHS AHAIUTUYECKOU
MPOU3BOJICTBAMH, BHIOOPE ONTUMAJILHBIX BapHAHTOB[IT€OMETPHH; OCHOBHBIC 3JIEMEHTApHBIC (PYHKIINH,
MPOTHO3UPYEMBIX MOCIEACTBHI PEIICHUS HA OCHOBEMX TpapuKd U CBOWCTBA;, TOHATHE TIpeeIia
ux ananusa (OITK-4); (hyHKIMM, HETPEPBIBHOCTH (PYHKITHH.

-CIIOCOOHOCTb MPUMCHATH CIIOCOOBI YMmeTh: Pemate cucCTEMBl JIMHEWHBIX|
[palliOHAJILHOI'O HUCITOJIB30BAHUA HCO6XOI[I/IMBIXypaBHeHHI71; MNPUMCHATh BCKTOPBI OIS PCIICHHS
BUIOB pecypcoB B MalIMHOCTPOUTEIIbHBIX[3a/1ad  aHAJIUTHYECKOU IeOMETpUHU: BBIYUCJICHUC

[IPOU3BOJICTBAX, BBIOMPATH OCHOBHEIE UlyrJI0B, MNPOCKLUHH, PpACCTOSIHUM,  IUIOLIAJIEeH
BCIIOMOTaTeJIbHBIC MaTepHabl ISl HM3TOTOBJICHUSITPEYTOJIHHUKOB M MAPALICIOrPAMMOB, 00BEMOB
W3 IENHi, CIIOCOOBI pcann3anuun OCHOBHBIXIMHOI'OTPAHHUKOB;  OMPEACNISITh THUI KPUBOW HIIH

TEXHOJOIMYECKUX IPOLECCOB, AHAIUTUYECKME H[IIOBEPXHOCTH  BTOPOrO  IMOPAAKA,  3aJaHHOM
UMCIICHHBIE ~ METOJbI  NPH  pa3paboTKe  MX[KaHOHWYECKUMH YPABHEHUSIMH, U U300paXKarh UX
MaTeMaTHIECKUX MOJEJIEH, a TakiKe COBPEMEHHBICrpaQMUYECKU; UCCIEN0BaTh (OPMY MOBEPXHOCTH]

MCTObI pa3paboTku MaJIOOTXOAHBIX,IMETOAO0M CEUCHMUII; BBIYUCIIATH IpeneIbl
DHEProCOEpPErarIMX W OKOJIOTMYECKM  YUCTHIX|pyHKIHH, HCCIIEN0BaTh GyHKIMH Ha
MAaITHHOCTPOUTENbHBIX TexHomoruit (ITK-1). HEMPEPHIBHOCTbD.

BrnaneTs: HaBBIKOM NMPUMEHSTH aHATTUTUIECKHE
1l 4HCIIEHHBIE METOMBI PEIICHHMS IIOCTaBICHHBIX 3a/ayl
(c  WCHONB30BaHMEM  TOTOBBIX  HPOTPaMMHBIX
CPEJICTB); CIOCOOHOCTBIO COCTABIATH MAaTEMAaTUUECKHE
MOJICIM  TUIOBBIX NPO(ECCHOHATBHBIX 3a7ad |
HAXOIHUTh CIIOCOOBI WX PEIICHUI; MHTEPIPETHPOBATH
podecCHOHANBHBIN (puzrueckuii) CMBICT
[OJTy4eHHOI0 MaTeMaTUYECKOTO pe3yJIbTara.

4. TemaTnyeckoe cojep:kaHue y4edOHOro Kypca

Paspnen, moayJib Ioapa3snea, Tema
JlupdepenunansHoe ucurciaenue pyukuuu oqnort |1. IlponsBoanast pyHkumu, npaBuia
[IEPEMEHHON g depeHpoBanns GyHKINU.

2. Iudpdepenunan GyHKIIMHU U €r0 UCIOJIb30BaHUE
3. ®opmynsl Teinopa u Maknopena.

4. DKcTpeMyMbl (PYHKIIHH.

5. UccnenoBanue GyHKIMU U TOCTPOEHUE €€

rpaduxa
JlnpdepeHnnanbHoe nCUUCIEHUE PYHKIIH 1. I[TonsiTre pyHKINMN HECKOJIBKUX EPEMEHHBIX
HECKOJIBKUX [TEPEMEHHON 2. YacTHbIe TPOU3BOIHBIE (DYHKIIMHM HECKOJIBKUX
[epPEMEHHBIX.

3. Ionublit uddepeniman GyHKIUNT HECKOIBKUX
[IEpEMEHHOM, €ro UCIO0JIb30BAHUE B
PUOJIMKEHHBIX BBIYMCICHUAX

4. KacarenpHas MII0CKOCTh U1 HOPMAJIb K
[TOBEPXHOCTH.

5. DKCTpeMyMbl GYHKIIUN HECKOJIBKUX
[epEeMEHHBIX.

HeonpeneneHHbI HHTErpan 1. I[lepBooOpa3Has u HeonpeAeIeHHbI HHTETpaJl.
2. VIuTerpupoBaHue panMoOHAIbHBIX (YHKIUH.
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3. IHTerpupoBaHue TPUTOHOMETPUIECKUX

(yHKITHA.
4. laTerpupoBanme npparoHaIbHbIX (QyHKIHIA.

OnpeneneHHblid HHTErpall

1. IloHsiTEe UHTETPATIBHOM CYMMBI 1
OIPEEIIEHHOr0 UHTErpasa.

2. HecoOcTBeHHBII MHTETpaT.

3. [TpuioskeHue onpeIeIeHHOro HHTETpaia.

KpatHble nHTErpassl

1. JIBOiHbIE MHTErPAJIBL.

2. TpoliHble HHTETPAJIbI.

OO0mast Tpy10eMKOCTh TUCHUILINHBI (Y4eOHoro Kypca) - 5 3ET

Pa3paboTunku mporpaMmbI:

Houent, go., K.T.H. B.II. ITorexun
(0o01CHOCID, YUeHOoe 36anue, CMeneHb) (noonucyw) (Damunus U.0.)

32




4. TexHoJjiornyeckasi Kapta no yueoHomy kypcy "Boicmas matematuka-2"'
Hnentuduxatop kypca B Mmoay.e "Metogudeckas padora" id=104572

O0beM y4eOHOro Kypca M BHABI Y4eOHBIX MepONPHSTHI
KoJ1-Bo Heelb, B KonrakTHas padoTa CamocTosiTesibHas paboTa
Cemectp Teuenue kotoprrx | Beero uacon Bras rTa— ®opma |Konrtpoas B
H3yYeHHs 0 VaeGHOM Bcero o ype. Kounrpoan KOHTPOJISt yacax
peanmnsyercsi Kypc M y MHTEPAKTH JlaGoparo [Koncyanral NPOEKTHI
Iany JlaGopato | [IpaxTuue . Bceero PT'P K HbIE Hnoe arT
Beero | Jlexumu BHO pHbIe uuu (Kype. pacoThI
PHbIC CKHe dopme padoThbI)
2 17 180 68 34 34 16 112 0 0 0 0 110 2 3a4eT
Bbi IIpoaoIKNTEILHOCTD Y4eOHbIX TreGoBanms Kk Decypean
cta |OTBeTCT MepONPHUSATHIi, IPOBOIUMBIX p pecyp
Kpar Onucanue yueGHOro BJ | BeHHbIH | Mak
Ne Koe MeponpusiTHs seT 3a cHMa Tpen
Make
Hasea (¢opmbI IpOBeECHHS i [ MpOBEE [ILHO no Jiarae
H HHe . B HHe e HMaj
e No HaumMmeHoBaHue THna JIeKIUH, naﬁopaTopm,lx, a (Be ul con- B ayIMTOPHH HHIMBHYA/IbHOMY Moe BHOE Pe](()Mel-myeMaﬂ
MOJIYJT yuedHOro aeh NPAKTHYECKUX 3aHATHH, lc)“ l;lylll 5o rpaguKy CTyJeHTa Koa-| mecrto JIaTepaTypa
}: s MepOonpHUsITHSI ioro MeTO/bI 00y4eHus, e ' BO | mpose | KoJj- Tpebyemoe (Ne m cTp.)
peanusyionue JIEKTOP - |6an N Tun ayauTtopuu | ayau | JeHust BO oGopyI0BaNIe
x Mepo npUMeHsIEMY 0 an J, |oB3a B' ’ Topu |, cryae Py
" npus 00pa3oBaTeIbHYI0 ue npenoja | 3aga i - HTOB
? B HHTEPaK B ayn.,
THS TEXHOJIOTHIO) BaTeqb - | Hue . B AHSX B
(+, m yacax | THBHOW | dacax ap. ayur
-) dopme MecTo
(+.) ) opuu
[TponsBoxHas GyHKIHHU U ee
reoMeTpUYeCcKUil CMBICI.
[Tpasuna nudpepeHnpoBanms
1 [Mosysm S\Tertms 1 Tex 1 [CYMMBL, IPOH3BECHHS, 3 + 1 2 ) UlexnonHast 1 0
racTHOrO (PyHKIMIL, CIIOKHOI ay nuTopus
byrKIIMY, 06paTHOH dyHKIMH.
[TIpon3BoIHEIE OCHOBHBIX
brieMeHTapHBIX QYHKIMIL.
V1 1MBU Ty abHOE
1 [Moxyms 5 N3 5 [[IpousBonHas GpyHKINH. - 5 10 5 0
Y. TomMaIHee 3aaHnue 5 A P A by
TP aKTHIeCKOe SaAHsTHE BErancieHre npou3BOJHBIX Ha AyIuTopust 1i1s
1 Momyms 5 1 p Ilpl |ocHOBE TAaOMMIIBI MPOM3BOAHBIX + 1 2 + PaKTHYECKHUX 1 0
1 npaBu uddepeHurpoBaHs. BaHsTHI
VInddepentman GpyHxmum,
[IpaBIIO €ro BBEIYMCIICHHS. [TP—
1 [Momymns SPlexims 2 Jlek 2 |Mcnonb30Banue + JI 2 - 1 1 0
ayinTopust
[t dpepennyana B
HDI/I6JTH)KBHHBIX BbIYHCJICHUSL
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[Ipon3BoaHbIC U
i bepeHnmansl BoICIIIX
[TOps1IKOB.

Moy 5

[IpakTHyecKoe 3aHATHE
2

Ip2

Beraucnenue nuddepennnana
byHKIMH, TPUOIIKEHHBIX
BHaueHN QYHKIUH.
[Tpon3BOIHEIE BRICIIINX
[Ops1IKOB.

Ay uropust uis
[IpaKTHYEeCKUX
BaHATHIT

Moy 5

Ulexrust 3

Jlex 3

Teopems! Posutst, Jlorpanka,
[Komu. PackpbiTue
Heolpe1e/IEeHHOCTEH 110 IIpaBHILY|
Vlonurans. ®opmyinel Teitnopa u
[MakJiopeHa u ux
crioNnb30BaHue.

UlexroHHast
ay T TOpHs

Monyb 5|

THMBH Ty albHOE
iomarnsee 3aganue 6

W13 6

[ccnenoBanne GyHKIM 1
nocTpoeHue nx rpadukos.

10

Moty 5| 3

HpaKTI/I‘IeCKOC 3aHATHE

IIp 3

[Ipencrasienne GyHKIMI IO
bopmymnam Teiinopa u
MaksiopeHa. Boruncienue
3HaueHui QyHKIMI ¢ 3a1aHHON
[rouHOCTBI0. PackpbiTue
Heonpe1eJICHHOCTEH 110
mpaBram Jlomurast.

Ay uropust uis
[paKTHYEeCKUX
3aHsTHI

Momys 5|

Ulexmst

Jlex

[HeoOX01MMBbIE U JOCTATOYHBIE
[ycrioBHs BO3pacTaHust 1
[yObIBaHMS (pyHKIIUH.
Dxctpemymbl. Heobxoaumoe
[yCIIOBHS CYILECTBOBAHUS
bKCcTpeMyMa, JoCTaTOYHbIe
yCIOBUSI CYIIIECTBOBAHUS
pbxcTpemyMma. OTbICKaHUE
HanOOIbIIero 1 HaHMEHBIIIETO
BHadeHus QyHKINH,
HenpepbIBHOM Ha OTpE3KeE.

UlekionHas
ay nuTopust

Moyb 5| 1

[IpakTHUEeCKOE 3aHATHE

IIp 4

lccnenoBanue GyHKIMH C
TOMOIIBIO TPOU3BOAHBIX HA
Bo3pacTaHue, yObIBaHUE 1
PKCTPEMYMBI.

Ay muropust uts
[paKTHYEeCKIX
3aHATHI

Moy 5

CaMOCTOSITeNIbHOE
|i3ydenue Mateprana

Cam

BexropHast GyHKIHs
ckanspHOTO aprymenTa, ee
mpousBoHass. KpuBusHa
1710CKOM U MPOCTPAaHCTBEHHOM
KpHBOIA.

10

Moy 5

Ulexis 5

Jlek 5

lccnenoBanue GyHKIMY Ha
BBIITYKJIOCTb M BOTHYTOCTB.
Touky nepern6a. ACHMITOTBHI

kprBbIxX. OOImas cxema
ncceoBanus QyHKINK U
moctpoenue ee rpaduka.

UlekionHas
aynuTopust

34




Moyb 5| 5

HpaKTI/I‘IeCKOB 3aHATHC

Ip5

[TonHOE HccaenoBanue (GyHKINI

1 moctpoeHue ee rpaduxa.

Ay uropus s
[IpaKTHYECKUX
BaHATHI

Moy
[No5

(CamocTosITeIbHOE
3yueHue Marepuana

Cam

[lonroToBKa K KOJUIOKBUYMY 5

Moyns 6]

1HMBH Ty aTbHOE
foMariHee 3aganue 7

nas37

(DyHKLII/II/I HECKOJIBKUX
IICPECMECHHBIX.

10

10

Moyns 6]

Ulexuus 6

Jlex 6

[ DYHKIMN HECKOJIBKUX
nepemeHHbIX. O0sacTh
onpenenenus, npeaed,
HenpepbIBHOCTD. YacTHbIC
ipou3BoHbIC. YacTHBIC
1POM3BOJIHBIE BHICILIMX
opsicoB IomHbri
Inuddepenunan u ero
MCTI0JIb30BAHUE.

UlekmronHas
ay muTopus

Moyb 6} 5

HpaKTI/I‘IeCKOC 3aHATHE

Ip 6

BbIuriciieHre YacTHBIX
mponsBoaHbIX. KoHTponbHast
[paGoTa 1o Teme nNpou3BOIHAS

Ay uropus s
[IpaKTHYECKUX
3ansTHii

Moty 6

Ulexmmst 7

Jlex 7

[Ipon3BoHAs CIIOXKHOM
bynkunn. HesiBHbie QyHKINM 1
nx muddepeHnpoBaHue.
[KacarenbHas IJI0CKOCTb U
HOpMaJIb K HOBEPXHOCTH.
[KosnokBuym 5 1o teme
Tpon3BOIHAS.

10

UlekironHas
ay nuTopus

Moyis 6| -

HpaKTH‘{eCKOC 3aHATHE

IIp 7

[Tonublii quddepeHiman u ero
cnionb3oBanue. KacarenbHast
[(II0CKOCTD 1 HOPMAJTb K
[HoBepXHOCTH.

Ay uropus s
[TpaKkTHYECKUX
3aHATHI

Momys 6}

Uleknus 8

Jlex 8

[Tommbre quddepeHras
BhICIINX TTOPsKOB. DopMyIIa
Teitnopa mns dyHKImm 2-X
epeMeHHBIX. DKCTPEMyMBI
byHKIMIT HECKOTBKHX
mepemennsx. Heobxomumoe
[yciToBHE CyIIecTBOBaHHS
bkcTpemyMa. JloctaTrounbie
CJIOBHSI SKCTPEMyMa.

UlekinonHas
ay muTopus

Momys 6} 5

[IpakTHUEeCKOE 3aHATHE

Ip 8

(OTbICKaHKE 3KCTPEMYMOB
byHKIMI HECKOTBKHX
nepeMeHHBIX. Y CIIOBHBIH
bKCTpeMyM.

Ay muropust uts
[IpaKkTHYEeCKHUX
BaHATHI

Moyns
INeG

(CamocTosiTenbHOe
3yueHne MaTeprana

Cam

[loaroToBKka K KOJUIOKBUYMY 6

Moyib 7|

Ulexmmst 9

Jlex 9

[TlepBOOOpazHasi.
HeomnpeneneHHbIit HHTErpa 1
ero coiicTBa. Tabmuna
Heonpe IeIeHHBIX MHTErPAJIOB.

10

UlekironHas

ay iuTopus
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TeopeTniecKuii KOJTIOKBUYM IO
MoTyITIO 6.

HpaKTI/I‘IeCKOB 3aHATHC

[ IHTErpUpOBaHUE HA OCHOBE
[raOuie! HHTErpanoB. Merox

|Ayauropust 1uist

9 [Monyns 7, Ip 9 o [paKTHYEeCKUX
9 UHTErpHpOBaHUs 3aMEHON o
o BaHsATHIT
IepeMeHHON.
MeTob! HHTErPHPOBAHUS
o o UlexiinoHHast
10 Mogyss 7Plexunst 10 Jlek 10 BameHoli nepeMEeHHON U 1O
ay muopust
[qacTsIM.
11 1uBH Ty alIbHOE
10 [Monys 7 W3 8 |HeonpeneneHHslit uHTErpaI. 10 20
YT 1 omammnee sananue 8 A pen P
MeTo/1bl HHTErPUPOBAHUS 11O Ay uropust uis
[IpakTHyecKoe 3aHATHE
10 Mogys 7 10 IIpl0 [uactam. Konrtponshas paboTa mo 5 paKTHYEeCKUX
Moyiro 6 (PHIT) BaHsTHI
lIHTerpHpoBaHye UlexiinoHHast
11 |Moayms 7| Texuus 11 Jlek 11 PP 3 u
[paroHaTbHBIX QYHKIMH aymuTopust
Ay iuropust uis
[IpakTHyecKoe 3aHATHE IHTerpupoBanue YAHMTOPHA 1
11 [Monys 7| IIpl11 . [IpaKkTHYEeCKUX
11 [pPaOHANIBHBIX (YHKIUH. .
BansTHIT
I IHTerpupoBaHue BbIpaXXEHUH,
KALLAX KI[OHHAsI
12 [Mopyns 7Plexums 12 Jlex 12 COACPHaAIl lexunonHa
[TpUroHOMeTpHYeCcKUe (ByHKIHI ayuTopus
1 MppaLMOHAIBHOCTH.
IHTerpupoBaHie BhIpaskeHHUH
CTPHPOBAHIC BHIPBKCHIH, Ay uropus s
[TpakTnyueckoe 3aHATHE coepiKanmx
12 Mogys 7 Ip12 [pakTHYeCKUX
12 [TpUroHOMeTprYecKue QyHKIUU .
BansTHit
1 MppalMOHAIBHOCTH.
IH1uBH Ty allbHOE .
13 Momys § AHBILY N3 9 |OnpeneneHHbIit HHTErpa. 5 16
nomarrHee 3aanue 9
OnpeneneHHBIH HHTErpall Kak
[ipe/ies MHTerpaIbHBIX CYMM,
ero cBOICTBA M reOMETPUUECKUI Vleknnonnas
13 |Momyns 8Texmmst 13 Jlex 13 P .
cMbic. @opmyinia Helotona- ay nuTopus
Uleitonua 11si BEIYMCIICHHS
orpeienieHHor0 HHTErpaa.
BbruriciieHne omnpeeneHHOro
. JAyauTopus 1t
[TpakTHyeckoe 3aHATHE uHTerpana. 3aMeHa nepeMeHHOM
13 [Momyns § IIp13 [paKTHYEeCKIX
13 1 MHTErPHPOBAHKE 110 YaCTAM B o
BansTHIT
orpeieneHHOM HHTErpaIe.
Momyns |CamocTosTENBHOE
13 Hy Cam [[ToxroroBka K KOJUIOKBHYMY 7 6
INe7 13yueHne MaTepuaa
[IprokeHus OnpeeIeHHOTO
uHTEr B F€OMETPUH. KI[MOHHAs!
14 Monyns 8Plexuns 14 Jlex 14 erpajia B reoMeTp 10 leximonna
TeopeTrdecKuii KOJUIOKBUYM I10 ay muTopust
MoTyITIO 7.
[ TpunoxeHys onpeneeHHOro
Ay muropust uis
[IpakTryeckoe 3aHATHE MHTErpaga B reOMETPUH.
14 [Monyns 8 IIp14 5 [paKkTHYECKUX
14 [KonTponbHas paboTta 1o I

Mostyitio 7 (Heonpe/ieneHHbII
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5. Kputepuu 1 HOpMBbI TEKYLET0 KOHTPOJISI U IPOMEKYTOYHOM ATTECTALMU

HTerpan)
HecoGcTBEeHHBIE HHTETPAIBI C ] P
15 [Monynsb 8Jlexums 15 Jlex 15 [0ecKOHEUHBIMU MPEAETaMH U OT JI 2 - 1 0
o aynuTopust
HeorpaHMYEeHHBIX (PYHKIUH.
[IpaxTHyeckoe 3aHATHE [TproskeHue onpeieneHHOro AyauTOpHS AU
15 Mogyns § P Ip15 P pen IT 2 + [TpaKkTUYEeCKUX 0
15 HTerpana K 3a1adaM QH3UKH. .
BaHATHI
15 Moy, - (Camoctosrensroe Cam [[ToaroToBka K KOJIIOKBHYMY 8 6 0
[Ne8 |M3ydeHne MaTepHana
/{BOIiHbIE MHTETPAJIBI Mexmonsas
16 [Monynb lexuums 16 Jlex 16 |[Ko/uIOKBHYM 10 OIPE/ICICHHBIM JI 10 2 - . 0
aynuTopust
HHTErpazaM.
[IpakTHUYECKOE 3aHATHE BbruricieHye JBOHHBIX A HTOpHA JU1s
16 Momyns 9 P IIp 16 i IT 2 - [TpaKkTUYECKUX 0
16 HTErpajoB o
3ansTHi
THuBH Ty albHOE
16 Monyns g)JOMauu-lee sanate 10 W13 10 [KpaTHBIE MHTETpaIBI 5 10 0
17 Momyns Plexuns 17 Jlex 17 |TpoiiHble UHTETpaIbL. JI 2 - leKumonras 0
aymuTopust
BbruricieHue TpoHbIX
[IpaxTHyeckoe 3aHATHE uuTerpanos KontpossHas Ay HTOpHA S
17 Momyns 9 P IIp3 17 . IT 5 2 - [TpaKkTUYECKUX 0
17 a0o0Ta 110 TEME ONPEEICHHbIN .
3ansTHi
uHTEerpa.
68 16 112
HUTOro| 100
180

. Tunsl yueOHbIX KounuecTBo
HanMeHoBaHuUe y4eOHBIX MePONIPUATHIA . YcaoBus nomycka KpuTtepun u HOpMBI OLIEHKH
MeponpusTHil 0aJI10B
unuBuayaibpHOE CTYIEHT, CAaBIIHMI MOJIHOCTHIO BeImonHeHHoe /13
MuauBHyalbHOE JOMALIHEE 3aJaHue 5 AUBHILY 5 YACHT, €1 A3,
JIOMaIITHEEe 3aJaHue moJrydaeT 5 0a/uioB
unuBuayanpHOE CTYIIEHT, CIaBIIHI HOTHOCTBIO BEITOIHEHHOE 13
1 auBHIyaIbHOE JIOMAIIIHEE 3a1aHue 6 Y 5 4 ’ 3
JIOMAIIIHEE 3aJaHue rmosrydaeT 5 6ayuioB
WNugusuayannHOE CTYIIEHT, CIABIINI HOIHOCTHIO BEIMOIHEHHOE 13
MHauBUTyanbHOE JOMAIIHEE 3aaHue 7 JHBHILY 10 YACHT, ¢l 713,
JIOMAITHEE 3a/1aHNe nmoygaeT 10 6amios
unuBuayaipHOE CTYIEHT, CIaBIINMI IMOJIHOCTHIO BeIonHeHHOE M]3
MHauBHIyaibHOE JOMAIIHEE 3aaHue 8 N 10 YHCHT, ¢ 73,
JIOMaIITHee 3aJaHue mosrydaet 10 6ayuios
WNunuBuayansrHOE CTYIIEHT, CIABIINI HOTHOCTHIO BEIMOIHEHHOE 13
MuauBuayanIsHOe JOMaIllHee 3a1anme 9 JUBILY 5 YAICHT, 73,
JIOMAIIIHEE 3aJaHue moyrygaeT 5 6ayoB
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NuauButyansHoe qoMarraee 3agaane 10

NupuBungyansHoe
JIOMaIlTHEeEe 3aJaHue

CTYJCHT, CAABIINM MOJTHOCTHIO BhINTOIHEHHOE M]3,
nonyyaer 5 6annoB

[IpaxTHaeckoe 3ansTre 6

IIpakTuyeckoe 3aHsATHE

Cmaua UJI35u 6

KP comepxut 3a7anusi, 4acTh U3 KOTOIBIX
cooTBeTcTBYET OotieHke 3. Omenka mo KP(Oxkp)
onpenenseTcs cieayomumM oopasom. [Ipu
BEITIOJTHCHUY BeeX 3aaanuii Okp=>5; uHave, npu
BEITIOJTHCHUH Beex 3amanuit Ha 3 Okp=3. Ecmu
BEBITIOJTHEHBI He Bce 3aganus Ha 3, Oxkp=0. Ecou
BEITIOJTHEHBI BCE 3aJ]aHMsI HA 3 U €Il HECKOJIBKO
3amannii, To OKP=>5-4KCIIO HE BHIMTOTHEHHBIX
zamannii. KogmdectBo 6amioB 3a KP b=Oxp.

Ulexius 7

Jlexus

10

[IpencraBuTh pyKOIIUCHBIE
OTBETHI HA BOIIPOCHI K
KOJUIOKBUYMY

Teopermueckuii komutokBuyM (TK) cogepxut
[ereyeHb BOPOCOB, YaCTh U3 KOTOPBIX BBIIEICHBI
Kak Borpricel Ha oneHKy 3. Onenka mo TK(Otk)
onpenenseTcs cueayomum oopasom. [Ipu orBere Ha
Bce Bonpockl OTK=5; WHaue, eClin TaHbl OTBETHl Ha
Bce Bompockl Ha 3 - OTK=3. mpu OTBETE Ha BCe
BOIIPOCHI Ha 3 U Apyrue Bonpockl OTK=5-4ncio
BOIIPOCOB, HA KOTOPBIC HE JJAHO MPAaBHIILHBIX OTBETOB.
Ecnu 1aHbI OTBETHI HE HA BCE BOIIPOCHI Ha 3, TO
(OTK=3-4uCJI0 BOIPOCOB Ha 3, HA KOTOPBIE HE JaHO
npaBuibHBIX 0TBeTOB. KommuectBo 6amioB b=20T1k.

Uleximg 9

Jlexus

10

[IpencraBuTh pyKOIIUCHBIE
OTBETHI Ha BOIPOCHI K
KOJUIOKBUYMY

Teopetnueckuii komutokBuyM (TK) cogepxut
[ernedyeHb BOMPOCOB, YAaCTh U3 KOTOPBIX BBIAEIEHBI
Kak BoIIpIicHl Ha omeHKy 3. Onenka mo TK(Otk)
ornpenenseTcs cieayomum oopasom. [Ipu orBere Ha
Bce Bonpockl OTK=S5; WHaye, €CIIU JJaHBI OTBETHI Ha
Bce BOMpocH! Ha 3 - OTK=3. IpH OTBETE Ha BCE
BOIPOCHI Ha 3 U Apyrre Bonpockl OTK=5-4nCII0
BOIIPOCOB, Ha KOTOPBIE HE JIAHO MPABHIIBHBIX OTBETOB.
Ecnu maHbl OTBETH HE HA BCE BOIIPOCHI HA 3, TO
(OTK=3-4nCII0 BONPOCOB Ha 3, Ha KOTOPHIE HE JaHO
MpaBmIbHBIX 0TBETOB. Kommuaectro 6amioB b=20Tk.

MHauBHUyalbHOE AOMALIHEE 3aJaHue 8

NunuBuayansHoe
JIOMaIITHee 3aJaHne

10

CTYJICHT, CAABIIIHI ITOJTHOCTHIO BBITTOTHEHHOE N J13,
mosrydaeT 10 6ayoB

[IpakTrueckoe 3anarue 10

H'paKTI/I‘leCKOG 3aHATHC

Cnaua MJI3 mo moxymio 6

KP COIACPIXKHUT 3aJaHMsA, YHACTh M3 KOTOIIBIX
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(OHIT)

cooTBeTcTBYeT oneHke 3. Ouenka mo KP(Oxp)
onpenenseTcs cieayomumM oopasom. [Ipu
BEITIOJTHEHUH BeeX 3amanuit Okp=>5; uHade, mpu
BEITIOJTHEHUH Beex 3amanuit Ha 3 Okp=3. Ecimun
BBITIOJIHEHEI He Bee 3aganus Ha 3, Oxp=0. Ecau
BEITIOJTHEHBI BCE 3aJ]aHMsI HA 3 U eIlle HECKOJIBKO
Ramannii, To OKp=5 - YHCII0 HEBBITOTHCHHBIX
3aganuii. Konmnuecto 6amnos 3a KP b=Oxkp.

MuauBHIyanbHOE JOMaITHee 3aJaHue 9

NunuBuagyansHoe
JIOMAaIITHee 3aJaHne

CTYJCHT, CAABIINI MOJTHOCTHIO BhINIONHEHHOE M]3,
rmosrydaeT 5 6ayuioB

Jlexmst 14

Jlexus

10

[IpencTaBUTh pyKONIHCHBIE
OTBETHI Ha BOMPOCHI K
KOJJIOKBUYMY

Teopermueckuii komutokBuyM (TK) cogepxut
[eTIeYeHb BOIIPOCOB, YaCTh U3 KOTOPBIX BBIIEICHBI
Kak Borprichl Ha onleHKy 3. Onenka no TK(Otk)
onpenenseTcs cueayomum oopasom. [Ipu orBere Ha
Bce Borpochl OTK=5; nHAYe, €CIU TaHbl OTBETHl HA
Bce Bompockl Ha 3 - OTK=3. mpu OTBETE Ha BCe
BOIpOCHI Ha 3 U Apyrue Bonpockl OTK=5-4nciIo
BOIIPOCOB, HA KOTOPbIE HE JAHO MPAaBUJIbHBIX OTBETOB.
Ecnu 1aHbI OTBETHI HE HA BCE BOIIPOCHI Ha 3, TO
(OTK=3-4nCII0 BONPOCOB Ha 3, Ha KOTOPHIE HE JaHO
npaBuiIbHBIX 0TBeTOB. KommuectBo 6amtoB b=20T1k.

[IpaxkTuueckoe 3anarue 14

HpaKTH‘IeCKOG 3aHATHUC

Cnaua /I3 8

KP comepxut 3aaHus, 4acTh U3 KOTOIBIX
cooTBeTcTBYET otieHke 3. Ouenka o KP(Oxp)
oTpeieaeTCs caeayrommM oopasom. [pu
BBITIOJIHEHUH BeexX 3agaHuil Okp=5; uHaue, mpu
BBITIOJIHEHUU Beex 3agaHuil Ha 3 Okp=3. Ecnu
BBITIOJTHEHEI He Bee 3amanus Ha 3, Oxp=0. Ecou
BBLIIIOJIHEHBI BCE 3aJaHMs Ha 3 U €Il HECKOJIBKO
3ananuii, To OKp=>5-4UCIIO HE BHIMOIHEHHBIX
3aganuii. Konmnuecto 6amnos 3a KP b=Oxkp.

Jlekmug 16

Jlexmus

10

[IpencTaBUTh pyKOTIHCHBIE
OTBETHI Ha BOIPOCHI K
KOJJIOKBUYMY

Teopernueckuii komutokBuyM (TK) cogepxut
[ereYeHb BOIPOCOB, YaCTh U3 KOTOPBIX BBIEIECHBI
Kak BompIichl Ha oleHKy 3. Onenka no TK(OTk)
orpeenseTcs cueayomum oopasom. [Ipu orsere Ha
Bce Bompockl OTK=5; WHayYe, €CITU JTAaHBI OTBETHl Ha

Bce BONPOCHI Ha 3 - OTK=3. Ipu OTBETE HA BCE
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BOIPOCHI Ha 3 1 apyrue Bonpockl OTK=5-4ncio
BOIIPOCOB, Ha KOTOPBIC HE JIAHO MPABUIILHBIX OTBETOB.
Ecnu 1aHbl OTBETHI HE HA BCE BOIIPOCHI Ha 3, TO
OTK=3-491CJI0 BOIIPOCOB Ha 3, HA KOTOPBIE HE JaHO
MpaBmwIbHBIX OTBETOB. Kommdectro 6ayioB b=20Tk.

uauBuyansHoe qoMariHee 3aganue 10

NupuBungyansHoe
JIOMaITHee 3aJaHne

CTYJCHT, CAABIIHNI MOJTHOCTHIO BhIIONHEHHOE M]3,
rmosrydaeT 5 6ayuioB

[IpakTuueckoe 3anstue 17

[IpakTnueckoe 3ansTue

cmadqa 13 9

KP coaepxut 3ajaHus, 4aCTh U3 KOTOIBIX
cooTBeTcTBYeT oneHke 3. Ouenka nmo KP(Oxp)
orpeenseTcs CieayomuM oopazom. [Ipu
BBIIIOJIHEHUH Beex 3agaHuil Okp=S5; uHaue, npu
BBIIIOJIHEHUH Beex 3agaHuil Ha 3 Okp=3. Ecnu
BBITIOJIHEHEI He Bee 3amganus Ha 3, Oxp=0. Ecou
BBITIOJIHEHBI BCE 3aJaHMs Ha 3 U ellle HECKOJIbKO
3anaHuid, To OKp=5-4UCIO HE BHIIOIHEHHBIX
3aganuii. Konmnuecto 6amnos 3a KP b=Oxkp.

[Tepecnada 3auera (9K3aMeHa)
[Tpero/IaBaTeNo

Ilepecnaua

20

IOy CKatOTCsI CTYICHTBI, HE
HaOpasiue 40 6aIoB 1O
HaKOIIMTEJIbHOMY PEUTUHTY

UTOOBI MOTYYHUTH OLICHKY "YJOBICTBOPUTEIHHO"
HEOO0XOIMMO U JOCTaTOYHO 3HATH BOIPOCHI,
[MoMeUYeHHBbIE 3HAKOM !!! ¥ yMETh HCIIONIB30BaTh 3TH
3HaHUS TpY PELIeHUH TPUMEPOB U 3aaad. [Ipu
HEBEPHOM OTBETE JIaXKe Ha OJJMH U3 3TUX BOIPOCOB
BBHICTABJISIETCS OLICHKA "HEYAOBIETBOPUTEIBHO" .
UT0OBI MOTYYHTH OIICHKY "XOpomIo" HEOOX0UMO H
noctatouno 3HaTk BCE Bompocs! u3 nepeuns
"BOIIPOCHI K AK3aMEHY'" U YMETh UCIOJIb30BaTh 3TU
3HAHWSI IPY PELIEHUH IPUMEPOB U 3aaad. s
[1OJTyYEHUs OLEHKU "OTJINYHO" HEOOXO0UMO, B
TOIIOJTHEHUE K TIEPEYHUCICHHOMY BBIIIE, JOKA3bIBATh

[TCOPCMBI.

Cxema pacyeTa HTOTOBOI OLICHKH:

Texyuuit peHTHHT (BCce 3aHATHS U IPOMEKYTOUHBIE TECThI) + Pe3ynbTaT HTOTOBOTO TECTa U BCE NETUTCS
Ha 2 + bb (ecnu bb nperycmoTpensr)
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7. KpuTepru 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
ITo yueOHOMY KypcCy JaHHBIN MOApa3aeN HE MPEeIyCMOTPEH

8. IIpumepHasi TeMaTHKA MHUCHbMEHHBIX Pa0OT (KYpPCOBBIX, pepepaToB, KOHTPOJIbHBIX,
pacyeTHO-IrpaMYeCKHuX M Ap.)

Ne ni/m Tewmbl
1 JuddepenumpoBanue GyHKIUN OTHON IEPEMEHHON
2 HuddepennmpoBanne yHKIIMN HECKOIBKUX MEPEMEHHBIX
3 HeonpeneneHHublii UHTErpaj
4 OnpeieneHHbIi MHTErpajl

9. Borpochl K 3k3aMeHy (3a4eTy)

Ne i/ Bonpocsl

1 1! Jlate onpenenenne QyHKINH ABYX, TpeX, N mepeMeHHbIX. [IpruMepsl.

I Yto Ha3BIBAFOT 0OJACTHIO OMpeeNieHus] (YHKIIMA HECKOIBKUX IMepeMeHHbIX. Kak reomeTpudeckn
2  [MOXHO mpeacTaBHTH 00IACTh OnpeeNieHns (PyHKIUH ABYX IepeMEeHHBIX. UTO sABIsSeTCS rpaguKOM
(YHKIMY IBYX IEPEMEHHBIX M KaK €r0 MOCTPOUTb.

! Yro Ha3pIBaETCS YaCTHBIM MPUPALICHUEM U YaCTHOM MPOM3BOJHON (PYHKIIMN HECKOJIBKUX
nepeMeHHBIX. Kak HaxosT yacTHbIe pon3BoHbIE. [Ipnmep.

! Yo HA3BIBAIOT MOJIHBIM MTPHUPAIICHHUEM H MOTHBIM Au(QepeHnanom (pyHKINH HECKOIbKUX
4  |mepemennbix. @opmyina s BerUMcIeHus onHOro aAuddepennuana. Mcmnons3oBanue morHOro
i epernmana st npuOIMKEHHBIX BelunciaeHuil. [pumep.

5  |YacTHble NpOHM3BOAHBIC OT CIOKHON (PYHKIMH HECKOJIILKUX MEPEMEHHBIX.

6  |YacTHble npou3BOAHbIE OT (GYHKLIUHN HECKOIBKHUX NEPEMEHHBIX, 3aJaHHOM HESIBHO.

7 UacTHble Tpon3BoiHbIE BhICIIUX NOpsiAkoB OHII. CMelianHbIe MPOU3BOIHBIE U UX CBOMCTRBO.

8 | Huddepennmans! BeicuX nopsako OHIT.

9  |KacarenbHasi INIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.

10 ! Yro HA3BIBAIOT TOUKOM MakcuMyMa (MHHUMyMa) (YHKIIMU HECKOJIBKUX TIepeMeHHbIX. KakoBbI
HEOOXOIUMBIE YCIIOBHUS CYIIECTBOBAHHS TOYEK MAKCUMyMa U MUHUMYMa.

11 I[OCT&TO‘IHBIGVYCJIOBI/ISI CYLIECTBOBaHUSI MHHMMYMa M MakCUMyMa ()yHKIHH JIBYyX IIEPEMEHHBIX B
CTallMOHAPHOM TOYKeE.

12 Y cinoBHBIM skcTpeMyM. MHoxkutenn Jlarpamka. @ynknus Jlarpanxka. Kak HailTH ycloBHBII
PKCTpEMYM.

13 |!!! TleproobOpasHas u HeonpeaeeHHbId nHTerpai st Gyuakuuu f(x). [Ipumepsl.

14 [!I!! CgolicTBa HeONpeAEICHHBIX HHTETPAJIOB.

15 ! Tabnua HeonpeeIeHHBIX HHTETPAJIOB.

16 |MuTerpupoBanue 3amMeHoi nepeMeHHoi. [Ipumep.

17 |'!! WarerpupoBanue o gactsim. [Ipumep. Kakue nHTETpaibl BBIYHCISIOTCS 3TUM METOIOM.

18 [!!! TIpocreiimme apodu 1,2,3,4-oro Tuna, HHTErpUpoOBaHue aApodei 1,2,3 Tuma.

HHTErpupoBaHre parMoOHANBHBIX QYHKIMHA. (TPeCTaBICHUH HEMPaBIUIBHON TIPOOHO-palMOHATEHON
19  |pyHKium B BHIIe CyMMBI MHOTOWIEHA U MIPABUIIBHOM JPOOHO-palioHaNIbHON (QyHKIIMHK; TeopemMa O
peAcTaBICHUH PAaBUIBHON APOOHO-pAlMOHATBHOM (DYHKIIMH B BUI€ CYMMbI IPOCTEHIIHNX JIPOOEH).

20 |MuTerpupoBaHHe TPUTOHOMETPHUIECKHUX (YHKIINH.

21  |AHTerpupoBaHNe UPPAIMOHATLHBIX (DYHKIIHH.

22 |'!! Yto Ha3pIBAIOT MHTErpaIbHON cyMMOH (yHKIMHK 3a1aHHON Ha oTpe3ke? Kak ee coctaButs. [Ipumep.
23 |"!! Yto Takoe onpeneneHHbIi nHTerpan? KakoB ero reoMeTpuueCcKHii CMBbICIT?

24 |!!! CpoiicTBa onpeeeHHOr0 HHTerpaa.

o5 [Ipou3BoHAS OT ONIPENEICHHOTO HHTETpaia 1o BepXHeMy npeneny. CBs3b OnpeesIeHHOr0 HHTerpaia

1 1epBOOOPa3HOM OT HOAMHTETPAIbHON (DYHKLINH.

' ®opmyna Hetorona-JleiiOHMIA A1 BBIYMCIICHUS! OTIPEICIEHHOTO HHTETpaia U yCIOBHE ee
MCTIOJTb30BAHMS

26

27 |!!'! 3aMeHa mepeMEHHHOM B ONpeCICHHOM HHTErpaJie.

41



28

!l MuTerpupoBaHue 0o 4acTsIM B ONPEACICHHOM UHTErpae

!l Berunciienue miomanei miockux Guryp B mpsSMOYTOJIBHBIX KOOPAMHATAX C TTIOMOILBIO

29 OTIpEJICIICHHOTO HHTETpaa.

30 |BelumcieHue MIONIAM CEKTOPA B MOJIIPHOM CUCTEME KOOPIWHAT

31  [BelumcieHue JIMHBI IyTH KPUBOH B MPSMOYTOJIBHON CHCTEME KOOPIMHAT.

32 [!!! Bpruucienue o0beMa Teia 1O IUIOMAISIM MONCPEYHBIX CEUCHUIH

33 |Beiuncienue o0beMa Tesla BpalleHHs ¢ IOMOIIBIO OMPEeSICHHOT0 HHTErpaia

34 HecoOcTBeHHBIE HHTETpaNbl ¢ 0ECKOHEUHBIMU Tpenenamu. Kakne 13 HuX Ha3bIBaIOT CXOASLIMMUCS,
kakue pacxosumucs? Tpumepsi.

35 HecoOcTBeHHBIE MHTETPANBI OT ()YHKIIMU UMEIOIIEH pa3phiB 20r0 poja. Kakue HHTerpabl Ha3bIBAIOTCS
CXOISANIMMUCS, KAKHE PACXOJSIIIUMHUCS ?

36 [Tpr3HaKK CXOJMMOCTH HECOOCTBEHHBIX HHTETPAIOB ¢ OECKOHEYHBIMHU NpeieIaMi U HECOOCTBEHHBIX
MHTErpaJIoB OT YYHKIWH, UMEIOIIMX Pa3pbIBBI 20T0 pOAa

37 |'!! Yro Takoe npousBoaHas GpyHkimu. KakoB ee reoMmeTpuyeckuii CMBICIT.

38 ! IIpon3BogHAST CYyMMBI, TPOU3BEEHIS, YACTHOTO ABYX (yHKIwiA. [[pon3BoaHas ClIoXHOHN PyHKIINH.
[ Ipumep.

39 |!!! Tabauua NporU3BOAHBIX OCHOBHBIX DJIEMEHTApHBIX (DYHKIIHH.
I Yro takoe muddepeniman GyHkimu. Gopmyna ero Beruucienus. Tadnuna auddepeHimanon

40  |ocHOBHEIX. neMeHTapHBIX (pyHKIHMI Mconp3oBanne nuddepernmana B mpuOImKeHHBIX
BeIYHCICHUsIX. [Ipumep.

41 |'!! [IpowsBognbIe U TH(GEPSHINATBI BRICITHX MOPSIKOB.

42  [!'!! HeoOxoaumble U TOCTATOYHBIC YCIOBUS BO3pacTaHus U yObIBaHMs TuddepeHinpyemMon QyHKIUH.

43 I Yo Takoe skcTpeMyMbI (min u max) GyHkiuu. KakoBsl HEOOXOAUMBIC YCIOBUSI CYIIIECTBOBAHHMS
PKCTpeMyMa.

44  [!I!! loctaTouHble YCIOBHE CYIIECTBOBAHHS Min U Max.

45  |Teopems! Pons, Jlarpamka, Kormm.

46 |[IpaBmna Jlomurans pacKpeITHS HEONpeIeIeHHOCTEH

47 Dopmyiel Telinopa 1 Makiopena st yHKIUH f(X) M UX UCTONBb30BaHKE ISl BEIYMCICHHN 3HAYESHUH
(YHKIWY ¢ 33JaHHON TOYHOCTBIO.

48 [ToHsTHE BBITYKJIOCTH M BOTHYTOCTH Ipaduka QyHKIHK B Touke. HeoOXoanMble B 1OCTaTOYHbIC
VCIIOBHSI BBITYKIIOCTH (BOTHYTOCTH) Tpaduka (YHKIIMH B TOYKE.

49  [Toukm mepern6a rpaduka GyHKIMH. YCIOBHE CYIIECTBOBAHUS TOYEK Nepernoa.

50 AcumnToThl rpaduka pyHknuu. Beprukanpabie acuMnToThl. [IpuMep. HakmoHHBIE aCHMIITOTHI, KaK UX
Haiitu. [Ipumep.

51  [[TonsiTue uHTErpagbHOM cyMMon GyHkimu f(X,y) 3a1aHHOM Ha AByMepHoi obaactu D

52 |/IBOIHOM MHTETpaJl ¥ €r0 FT€OMETPUUECKHUI CMBICIT

53 |CBoiicTBa IBOMHOT'O UHTETpasa

54  |BblynciIeHNE IBOWHOIO MHTErpajia B MPSIMOYTOJIbBHOW CHCTEME KOOPAMHAT

55 [Berumcnenue miomaaei miockux Gpuryp 1 00beMoB Tell ¢ TOMOIIBIO IBOWHOTO MHTErpaia

56 [[TonsiTue uHTErpagbHOM cyMMol GyHKIMH f(X,y,Z) 3aJaHHON Ha TPEXMEPHOI 06J1acTH

57  [TpoiiHo# uHTErpai U ero GU3NUeCKUii CMbICI

58  [CBoiicTBa TPOMHOIO MHTErpaia

59  |BelymciIeHNE TPOMHOIO MHTETpaia B IPSIMOYTOJIbHON CUCTEME KOOPINHAT

60 Brruncienue odbeMa Tena, ero Macchl U KOOPAUHAT IIEHTPA MACC C TTOMOIIBI0 TPOHHOTO

HMHTCIr'pajia

UTOOBI TOTYYUTH OICHKY "yIOBICTBOPUTEIHHO" HEOOXOIUMO U TIOCTATOYHO 3HATH BOIIPOCHI,
MOMeUEHHbIE 3HaKOM !!! ¥ yMETh HCIOJIb30BaTh 3TH 3HAHMSI TP PEILIEHUU IPUMEPOB U 3a1a4. [1pu
HEBEPHOM OTBETE JIaXK€ HA OJIMH U3 3THUX BOIPOCOB BBICTABIISIETCA OLIEHKA "HEYAOBIETBOPUTEIBHO" .
UTOOKI OTYYUTh OICHKY '"XOopomo" HeoOxoauMo U goctaTouHo 3HaTh BCE BOIpOCH! U3 mepedHs
"BOIIPOCHI K 3K3aMeHY'" ¥ yMETh UCIIOIb30BaTh 3TH 3HAHUSA NIPH PEIICHUH MPUMEPOB U 3aaad. J{is
MOJTYYEHUS OLICHKH "OTIUYHO" He0OX0IMMO, B JONOJIHEHHE K NIEPEUNCIEHHOMY BBIIIE, T0OKa3bIBAThH

TEOPEMBI.
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10. ®oHa OLIEHOYHBIX CPEICTB /1JIsl IPOBeAeHNs POMEKYTOUHOM aTTeCTAllUN
00yYarOIIMXCS MO JUCIHUIINHE

10.1. IIacnopT ¢oHIa OLIEHOYHBIX CPEACTB

Ne n/m Kontponupyemblie pasgensl [Koa KOHTpoaupyemoii HaumeHoBaHue
B (TeMBbl) JTUCHUIIHHBI KOMIIeTEeHIIUH (WIH ee YACTH) |0LeHOYHOI 0 CPeIcTBa
KontponbHas pabora
TudbdepennuanpHoe p P o
N N3, reopernyeckuii
1 pcuncieHre GyHKIUU OTHON
o KOJUTOKBHYM, TECTHPOBAHHE
epeMeHHON
KontposibHas paboTa,
> DyHKIUU HECKOIBKUX N3, reopernyeckuii
MepeMEHHBIX KOJUIOKBHYM, TECTHPOBAHHE
KontposbHas paboTa,
n N N3, reopernyeckuii
3 Heomnpenenénnplii nHTErpa
KOJUTOKBHYM, TECTHPOBAHHE
KontposbHas paboTa,
.. N N3, reopernyeckuii
4 OnpenenéHHbId HHTETPa A3, Teop
KOJUIOKBHYM, TECTHPOBaHHE
3) KpaTHble MHTETrpabl OI1K-4, I1K-1 /13, TecTupoBanue

10.2. TunoBbIie KOHTPOJIbHbIE 3aIaHUS UM HHbIE MATEPHUAJIbI, HE00X0UMbIE ISl OLEHKH
3HAHMA, YMEHM i, HABBIKOB U (WJIH) ONBITA JeSITeJIbHOCTH, XapAKTEPU3YIOIIUX ITANBI
¢popMupoBaHus KOMIIETEHIIUI B MIpoIlecce OCBOEHMsI 00pa30BaTeIbLHON MPOrPaAMMbI

10.2.1. UuauBuayaabHble fomamHue 3aganus (U13)

[IpousBoHast GyHKIMK U €€ IPUIOKCHUS

1.Haiitn mponsBoiHbIE TIEPBOTO MOpsiAKa T 15-TH QyHKIMIA 331aHHBIX SIBHO, HESBHO, ITAPAMETPUYECKH.
2. Haiitn mpousBogHbIe 2-TO MOpsiaKa it 4-X QYHKIHN 33JJaHHBIX SBHO, HESBHO, TAPaMETPHUYECKH.

. Haiitn ypaBHeHHE KacaTeJIbHON M HOPMAIU K KPUBOM, 3a1aHHON YPaBHEHUEM.

. ®usnyeckas 3a/1a4a ¢ UCTIOIH30BAHUEM IIPOU3BOAHBIX 1-0T0 U 2-0T0 MOPSIKOB.

. Beruncnuth npubavk€HHO 3HaYeHHS 3-X (QYHKIHUN, HCTIONB3Ys AudQepeHmal.

. Beruucnutsb 7 npenenos, NpeicTaBIsIOIINX Pa3IuuHble HEONPEISIEHHOCTH.

. [IpoBecTu mostHOE MCCiIeOBAHKE U TOCTPOUTD Tpaduku 3-X HyHKIHH.

. Haiitn HanGomnpiiee 1 HauMeHbIee 3HaUCHUE 3aIJaHHON (DYHKIMHU Ha ONPEIEeIEHHOM OTPE3Ke.

0NN N bW

@DYHKINN HECKOJIBKUX MEPEMEHHBIX

1. HaiiTi yacTHBIE MPOU3BOIHBIE TIEPBOTO MOPSJKA TSl PYHKIUH 2-X U 3-X IEpEMEHHBIX 33JJaHHBIX SIBHO U
HESIBHO.

2. Haiitn mpon3BoaHbIe 2-T0 MOpsiAKa st PyHKIHHA 2-X U 3-X MepeMeHHbBIX

3. Beruncauts npubmmkEHHO 3HaUeHUs QYHKIMN 2-X ¥ 3-X IepEMEHHBIX, HCTIONB3Ys TU( depeHIral.

4. HaiiTn ypaBHEeHHE KacaTeIbHON IUIOCKOCTH U HOPMaJIH K MIOBEPXHOCTH, 3alaHHON YpaBHEHUEM.

5. Haiit sxcTpeMyMBbl GYHKLIUH 2-X II€PEMEHHBIX.

6. Haiitu ycnoBHBIN dKCTpeMyM (QYHKITUH 2-X TIEpEMEHHBIX.

. Heonpenenénnslit uuTErpan

Haiiti 70 Heonpenen€HHBIX UHTETPATIOB, B TOM YHCJIE OT PAllMOHAIBHBIX, TPUTOHOMETPHUYECKUX U
WppalMOHATBHBIX (QYHKITHI.
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OnpenenéHHbIiA HHTETPa

1. Haiitn 3HaUeHre 3aTaHHBIX ONPEICIEHHBIX HHTETPAJIOB, B TOM YHCJIC HECOOCTBECHHBIX.

2. HaiiTi mnomany miockux (Guryp, OorpaHIYeHHBIX 3aJaHHBIMU JIMHUSMH B IEKAPTOBOM CUCTEME KOOPAMHAT.
3. Haiitu rmoniaay miockux Guryp, OrpaHMYCHHBIX 33JJaHHBIMH JIMHUSMHY B TIOJIIPHOM CHCTEME KOOPIUHAT.
4. Haiitit 00bEM Tena, orpaHIYeHHOTO 3aJaHHBIMH IOBEPXHOCTSAMH B IEKaPTOBOM CHCTEMeE KOOPIMHAT.

5. Haiiti 06p€M Tena, 00pa3oBaHHOTO BpaIIeHHEM BOKPYT OCH KOOPAWHAT 33JaHHOH MJIOCKOH (GUTYPHI.

Kpatuble unTerpansl

1. U3MeHNUTh NOpSA0K MHTETPUPOBAHMSI B IBOTHOM MHTETpAJIE.

2. HaiiTi 3HaueHue ABOWHOTO MHTETpaIa OT 3aJJaHHON (DYHKIIMH 110 00JIaCTH, OTPAaHUYCHHON 3aIaHHBIMU
JMHUSAMHU B ICKaPTOBOU CUCTEME KOOPIUHAT.

3. Haiitu 3Ha4eHME TBOMHOTO MHTETpaJIa OT 3aJJaHHON (YHKIIMH 110 00JIaCTH, OTPAaHUYCHHON 3aIaHHBIMU
JIMHUSAMH B IEKaPTOBOM CUCTEME KOOPAUHAT, IIepEei s B MOJIIPHYIO CUCTEMY KOOpIMHAT.

4. HaiiTu Maccy Wiy KOOpJMHATHI IIEHTpa Macc MI0CKON MIACTUHBI 33/1aHHOM (OPMBI, C 33JaHHBIM
pacrpeiesieHueM MOBEPXHOCTHOM MJIOTHOCTHU BEILIECTBA.

5. Haiitu 3Ha4eHME TPOMHOTO MHTETpaja OT 3aJaHHON (DYHKITMHU 0 00JIaCTH, OTPAaHUYCHHON 3aJaHHBIMU
MMOBEPXHOCTSAMH B JIEKAPTOBOW CHCTEME KOOPIUHAT.

6. HaiiTi Mmaccy uim KOOpAMHATHI LIEHTPA Mace Tela 3aJaHHOM (POpMBI, C 3alaHHOM MIIOTHOCTHIO
BEIIECTBA.

7.3amaHHbIi B 1EKapTOBOM CUCTEME KOOpUHAT TPOWHOM UHTErpai npeoOpa3oBaTh U BHIYUCIUTH B
UAJTUHIPUYECKOU CUCTEME KOOPANHAT.

8. IlepeiiTu B chepuyecKyro CUCTEMY KOOPAMHAT U BBIYUCIUTH TPOHHONM MUHTETpall, 3aJaHHBIN B
JIEKapTOBOM CUCTEME KOOPAHHAT.

10.2.2. KoMmieKT 3aaHuii 111 KOHTPOJIbHOIT padoThI

[MpousBoaHas GpyHKINK

1. HaiitTi mpon3BOHBIE TIEPBOTO MOPSIKA ISl 6-TH (PYHKIIMH 33JaHHBIX SBHO, HESIBHO, TTAPAMETPUIECKHL.
2. Berancnuth npuOImKEHHO 3HAYCHUS 3aJaHHON (DYHKIIUHU, UCTIONB3YA AuddepeHtman

3. HaliTi uHTEpBaIbl BO3pACcTaHUs, yOBIBAHUS U SKCTPEMYMBbI 3aJaHHOW (DYyHKIIWH.

4. HaliTn HanOoJblliee ¥ HAMMEHbIIICE 3HAUCHUE 3aaHHOM (DYHKIIUU HA ONPEICIEHHOM OTpPE3Ke.

DYHKIMU HECKOJIBKUX MEPEMEHHBIX

1. Jlns 3amanHoi GyHKIME 2-X iepeMeHHbIX Z = f(X,y) HaiiTi 3HaueHHs €€ BCeX YaCTHBIX MPOU3BOIHBIX 1-0T0 U 2-
Oro MopsIKOB B 3amanHoi Touke Mo(Xo, Vo).

2. Haiitu rpaguent ¢pyukunu Z = f(X,y), Haiitu npousBoaayto Gyukuuu z = f(X,y) B Touke Mo(Xo, Yo) 110
HampaBieHus Bekropa S(a,b).

3. Banmcath ypaBHEHHE KacaTeJIbHOU IJIOCKOCTH M HOpMauTk K oBepxHocTH Z = f(X,y) B Touke Mo(Xo, Yo).

4. Haiitu sxctpemymbl hynkimn Z = f(X,y).

Heonpenenénnelil nHTErpan
Haiitu 8 HeonpeaenéHHbIX HHTErPAJIOB.

OnpenenéHHbIA HHTETPA

1. HaiiTi 3Ha4eHune 2-X 3alaHHBIX ONPEACIEHHBIX HHTETPAIOB, B TOM YHCIIE HECOOCTBEHHBIX.

2. Haiitu 3HaYeHre HeCOOCTBEHHOT'O HHTETpaJIa.

3. HaiiTu rmiomaab iockoi GUrypsl, OrpaHUdeHHON 33 JaHHBIMU JINHUSIMU B JIEKQPTOBOM CUCTEME KOOP/IMHAT.
3. HaiiTu momaau wiockoit puryp, orpaHMYeHHON 331aHHBIMH JIMHUSIMH B TIOJSIPHOM CUCTEME KOOPAMHAT.

5. Hatitn 06BbEM Tena, 00pa3oBaHHOTO BPAILIEHHEM BOKPYT OCH KOOPJAMHAT 3aJJaHHOM IIOCKON (HUTYPBHI.

10.2.3. TunoBble BONPOCHI U3 DaHKA TECTOBBIX 3aaHMIi 1JIsi HTOTOBOT0 TECTHPOBAHUS
(HeoOX0MMO BKJIIOUUTH 110 HECKOJIBKO TECTOBBIX BOIIPOCOB I10 KaXKIOH TeMe, a yxke B caM daitn POC —
TTOJTHBIA KOMILIEKT BCETO)

Tema: {u¢ppepenuupoBanne pyHKIUHN OHOM NTepeMEeHHOMN
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1. Haiigure y’ ,ecta Y = (cos x)5"X. ..

1. y' =(cos)*™( In cos x —sin x tgx) 2. y' =(cos)*™(cos x In cos x — sin X tgx)
3.y =(cos)

sinx

(cos x In cos x + sin x tgx) 4. y' =cos x In cos x — sin X tgx

2. IlponsBoaHast yHKIUU Y = atctgx—_i paBHa ...
X+

1 2 3 4
1 1 (x+1) x’ +1

Xt +1 2i;c2+lj m -1

3. [IpousBoHas BToporo nmopsiaka GyHkuu Yy = Sin(4X2 —1) paBHa ...

3%

S[IC 05[4352 - l) —8x? sin[—'l::f:2 - 1)) S(cos(—'lxg - 1J +8x? sin(—1 x* - 1]]
choslilxz - 1) — 64x? sin[—'l::f:2 - 1)

4. KacarenbHas k rpaduky pyukiun f (X) = 2x* —3x +6 obpasyer ¢ ockro OX yroi, paBHsrii 45° B

TOYKC ...

1 2 3 4
(1:5) (1:7) (-1:11) (0.5;5)

X

5. Haksonnas acumnrota rpaduka GyHkimn f (X) = X+e > 3amaercs ypaBHEHHEM BHJA ...

1 2 3 4
Yy =X,HOpH X—>+4+00 |y =—X, IPH X —> +00 y =X, IpH X —>—00 y =—X, IpH X —>—0

6. Iuddepenipan GyHKIuU Y = 47 paBeH ...
1 2 3 4

—'Ix:_xln—'l'[zx—1)dx4x:_x(2-’f—1]dx 4x:_x_1[x2 —-"f)d-’f 4x:_x1ﬂ4'[x2 _-"f)d-’f
In4 -

. 1
7. MarepuanbHas TO4Ka IBHXKETCS IPSMOJIMHENHO 10 3aKOHY X(t) = Eta —3t* +t+7. Torna yckopenue

TOYKH B MOMEHT BpeMeHU 1 =2 paBHO ...

OtBer:
8. [Ipon3BogHas GyHKIHH Y = ﬂ paBHa ...
VXZ = 2X+2
| 1 | 2 \ 3 4
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2ﬂx2—2x+2

T x-1

3x-1

["'.f.'-fz —2_‘.5:+}'.’\]J

9. VpaBHeHue kacateabHOU K rpaduky Gpynkuuu f (X) =—x%+3x* —2x+1 B ero Touke ¢ abcuuccoit

Xy =2 HMeeT BUL ...

1 2 3 4
v=-2x+35 y=-2x-3 yv=2x+5 v=2x-3
X =2sin’t
10. ®ynkuusa y = y(x) 3aJlaHa B ImapaMeTpUYECKOM BUE 5, Torna npousBoaHas NepBoOro
y =6c0s"t
nopsiika GyHKimE Y = Y(X) 10 mepeMeHHOM X HMeeT BHI ...
1 2 3 4
9 9 2 2
- Zcost ~cost - Jcos’t
2 2 Ocost sint
1 T |
11. Haumenbee 3nauenne dynxmun f(x)= > X+ COS X Ha OTpE3Ke > ;7T | PaBHO ...
1 2 3 4
Sz _+/3 Ty z z
12 2 2 4 2

1

12. BeptukanpHas acumnorora rpaduka dyakmun f (X — [x -gx*+3xa 3a7aeTCs YPAaBHEHUEM BU/IA ...
p rp y yp

1 2 3 4
x=1 x=-4 x=4 x =0
13. Tpoussoanas GpyHkmuu X°—xy +y?=1 pasHa ...
1 2 3 4
y/_ZX—y y/_X—y y/_2X+y ) _2X-Yy
X—2y X—2y X—2y X+2y
X=tgt;
14. Oynkuusa Yy = y(x) 3ajaHa B mapamerprdeckom Buge | 1 . Toraa mpousBojHast BTOporo
cost’
nopsiika QyHKIUHN Y = y(x) 10 IEPEMEHHON X HMEET BUL ...
1 2 3 4
y'=cos’t y'=cos’t y'=cos y'=cos’t
. ctgx-1
15.Berancaure, ncnons3ys npasuiio Jlonurans Ilrr)[ sin4x
x—)z

OT1BeT:
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Tema: luddepenunpoBanue PyHKIMHA HECKOJIbKUX MePpeMEeHHbIX

ou
1. YacTtHas npousBonHas — (yHkmuu U= X>y°® + Xz —y®z +8y umeer Buf ...
2 3 4
2 g
2:{}-‘3+z 3x‘}=3—2}’z+8 Xx—yv° 2:{}-‘3+z+8
2
2. YacTHasi IPOU3BOIHAS BTOPOTO IOPSIKa e ynkuum z = e umeer Buz ...
X
1 2 3 4
2 _xv+ 2 _xy+l ¢ Y — I yu—
}! E:,"l:l 1 xTe’ I}’LI}’-F]}E?AJ 1 }:- E?l‘:l 1

0z
3. HacTHas mpou3BOIHAS 8_ GyHKIMM Z = arccos-— uMeeT BUJ ...
y X

1 2 3 4

1 1 v X

S22 22 22 S22
X —y X< —y X+JX“ -y X —y
0%z
4. YacTHas IpOM3BO/IHAS BTOPOTO MOpsifika —— QyHKIMU Z = In(2x + 3y) UMeeT BUJI
1 2 3 4
9 4 6 1
(2x+3y)° (2x+3y) (2x+3y)

(2x+3y)°

2
5. Ionusiii muddepenmuan dyrkmun z =4 Y umeer Bur ...

dz =4 " ¥1na. ((2x — 3 )dx — 3xdv)

dr = 4% 730 ((2x = 3y )dx — 3xdv)

dz = -4 7 1n 4 (3xdx — (2x - 3v)av)

dz = 4° 714 (dx + dv)

0z
6. YactHas npous3BogHast — (QYHKUUU Z = COS(2X —3xy) HMeEeT BUI ...

—(2-3y)sin(2x - 3xy)

3xsin(2x—3xy)
—(2x =3y )sin (2x — 3xy)

— 3xsin(2x - 3xy)

7. HacTHas Npou3BOIHAS 2—2 yskimm z =/2Xy+Yy*+5 umeer BUf ...
X
1 2 3 4
2y y y
242Xy +y% +5

\2Xy+Yy® +5

X
\2Xy+ Yy +5 \2Xy+ Yy +5
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8. HacTHast mpou3BOIHASI BTOPOTO MOPSAKA

2

byHKIIMU Z = (X2 + y2)2 HUMEET BULI..

0yoX
1 2 3 4
12x° + 4y? 4x* +12y? 8xy 4x
2
9. YactHast mpou3BOIHASI BTOPOTO MOPSIKA % ¢bysakiun Y = In 4/ X% + y2 HMEET BUL. ..
X
1 2 3 4
y2 _ XZ B 2xy X2 _ y2 2X
A — AN S —_—
(X2 N y2)2 (Xz n yz) (Xz N y2)2 [x2 + y?

10. YactHas mpou3BOIHAS BTOPOTO MOPSIIKA

2

dysakmun y = In{/x* +y? umeer Buz. ..

0yoX
1 2 3 4
y2 _ X2 B 2xy X2 _ y2 2X
.~ — AN S —_—
(XZ N yz)z (Xz + yz) (X2 N y2)2 [x2 + y?
2
11. YacTHas mpou3BOHAS BTOPOTO MOPSIKA 88 82 byuakiun Y = In 4/ X2 + y2 AMeEET BUIL. ..
Xoy
1 2 3 4
y2 _ X2 B 2xy X2 _ y2 2X
.~ — AN S —_—
(XZ N yz)z (Xz " yz) (X2 N y2)2 /X2 + yz

12. YacTtHas npon3BOIHAs BTOPOTO MOPSIKA

2

% dynxiuu y = In\/x* +y? umeer Bu. ..

1 2 3 4
y? — X2 2y X2 —y? 2%
(X2 N y2)2 (Xz n yz)Z (Xz N y2)2 [x2 4 y?

0z :
13. YacTtHasg npon3BoiHas Fv ¢byHkuuu arcsin xyz+ 2x —3y + 4z =0 umeer BU[I. ..
X

» Xy ++1-xy%z*

Yz +4/1- x2y?2° ’

o Xy +4,J1-x*y’z%

yz + 21— x2y?7? ’

» Xy — 4,1+ x*y’z*

yz—2,/1+x2y’2% "

o Xy+4,1-x°y’z*

- yz+2,/1-X°y?2%’
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14. YactHas npou3BogHAs Z—Z byHKIMM arcsin Xyz + 2x —3y + 4z =0 umeer BH/I...
y

, _ Xy HALE Xy , _ Xy +41-xPy7

xz2—3/1+ X?y’z? B xz2—3,1-x?y’z’

y

y
o Xy + 41+ x*y?z? ” Xy + 44/1— x*y?z?
y —_ =

B Xz —3/1+ x2y?2° T xz-31-x?y?7?

du
15. YacTHas nmpou3BogHas E byHKIMHA U = In(X2 + yz), 20e X=t, y= t? umMeer BUL. ..

1 2 3 4

2(1+2t) In(t®)- 6t° 1 2t +1?)

t+t2) th+t° t(1+ 12

Tema: HeonpeneneHHbI HHTErpaJl

2
1. MHoxecTBO nepBooOpa3Hbix GyHKiuu f (X) = Vx-2 MMEET BU ...
X
1 —8/x + x|+ C x+8J/x +4hfx|+C
- 3
x—4-fx +4h|d+C v 2 +amf+C
2. MHO3KecTBO TiepBooGpasnbIx Gynkmmu f(X)= M UMEET B
V1-4x?
1 2 3 4
1 3 1 3 1 3 1 3
— —arccos” 2x+C garcccss 2x+C —garccos 2x+C garccuas 2x+C

3. MHOkecTBO 11epBo0Opa3Hbix GpyHkinu f (X) = XIn2x umeer Bux ...

1 2 3 4

2 2 . 2
XT[zlnzx—mc %[21n2x+1]+€ Fln2x-1+C 1 (n2x-1)+C

e

4. MHO)ecTBO NIepBOo0Opa3HbIX GpyHKIHU f (X) = ﬁ UMEET BUJ ...
X" —0oX
1 2 3 4
-2 2
InP*22, ¢ TPl e LS E e LS LI S
6 3x 3 3x 6 |3x—2 3 [3x—2
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5. MHOXeCTBO TepBo0Opa3HbIX GyHKIMU | (X)

X+1

UMECT BU ...
1—2x2
1 1 } 1 }
——wf1—2x2+—arcsmﬁx+c —wfl—;.xz -I——arr:sm«ﬁx—l—C
2 J2 2 2
1 2 1 } 1 2 1 ;
——-1—2x" — —arcsm -ﬁx+C —a1—2x ——arcsm-ﬁx+C
2 J2 2 J2
6. MHOxecTBO 1epBo0Opa3HbiX QyHKIuu f (X) = LZX MMeEET BUJL
V3+cos? x
1 2 3 4

2
-23+cos x+C

2
2-/3+cos x +C

—1f3+coszx+C 1.'3+c052x+c

2 f—
7. MHOXeCTBO TIepBOOOpa3HbIX GpyHKuu f (X) = %\&4—3 UMeEeT BUJ ...
X
2 2 2 2 2
Zxdr—xt+6x+C 51: Jx+x+6x+C
5 2 2 5 2 2
SXTAx—x +3Jx+C SETNE X +6:/x+C
8. MHuoxecTBO 1iepBo0oOpa3Hbix pyHkiuu f (X) = frtizﬁ UMEET BU ...
+4x
1 2 3 4
1 1 2 1
Earcfgz 2x+C ;arcfgz 2x+C darcigm2x+C Earcfgzx—l—(f
9. MHuoxecTBO TIepBo0Opa3HbIx pyHkimu f (X) = X-e3 nMeer BHJ ...
1 2 3 4
il l il l
3¢3(x—3)+C e(x-1)+cC 3¢3(x+3)+C e3(x+1)+C
10. MHOXecTBO 1epBOOOPa3HBIX (HYHKIHH f(X) = o 13 UMeEET BU ...
X° +
1 2 3 4
J6 J6 x J6 J6 x NG 6x NG J6 x
—arcig ——+ C |—arctg ——+ C |— —arctg —+ (+ —arctg ——+ C
6 3 2 3 ] 3 2 3
1
11. MHoxecTBO epBo0Opa3HbIX GyHKIMU f (X) = HMeEET BUJ ...

\BX —9x?
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1 2

3 4

%arcsin[Sx—l}-l—C éarcsin(Sx—l)-l—C

1

—%arcsin@x— 1)+ (+ Earcsin[&r— 1)+C

12. MHoecTBO nepBooOpa3HbIX GyHKIUH f (X) =

sin® x-cos® X uMmeer BH] ...

écas5 x—lcos?’ x+C

%ms?’.ﬁ:—lms5 x+C

1 ;
~cos’ x—cosx+C “cos' x+C
3 4
X+3
13. MuoxecTBO repBooOpa3HbiX GyHKimu | (X) = HWMEET BU] ...

Va—x?

—w!il—xz +3'arcsin§+C

i

w!ﬂr—xz +33rcsin§+(,‘

i

. X
— 4—x2 —3arcsm ;-I—C

e

. X
4—.1:2 —Sarcsm;-l—c

el

X

14. MHoOXxecTBO mepBooOpa3HbIX GyHKImU f (X) =— 57 HUMEET BUI ...
sin il+ 3X )
1 2 3 4
1 | 1 1 2
—Ectg{1+3x2]+c Ectg{l+3x2]+c —rglL+3x Jro |-agl+ss J+c

15. Cpenu HUKenepeuncIeHHbIX BbIpa)KEHNUN BEIOEPUTE BEPHBIE. . .

a-1

1. Iu“du=u +C a#-1
a_
du u =«
2. | —=Ihjtg| =+= | +cC
Icosu g( 4)
du u
3. | —=Ihjtg=|+c¢
jsinu g2
4.I du =arcsin —+c¢
a’-u® a a
du
5. =—Cctgu+c
J.sinzu g

Tema: OnpeneseHHbIH HHTErPaJ
z
2

1. JIns onpeneneHHOro nHTerpasia J.

CIIpaBCJIMBO pABCHCTBO ...
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2 2 2 dx
z COSZX g cOSZx coslx
6 6
T T T
g 3 g 3 g 3 "
] =] =] 2
X X X X
I > dx=2 _[ dx I . dx = I > dx
- Coslx - COSX - COs2Xx x coslx
-— -— -— -—+T
6 6 6 6
i
2
s X
st
2. OnpeneneHHbI HHTETPaT 2 PpaBeH ...
w
2
1 2 3 4
T 0 T
~ 1 | -
2 2 2
N
3. Ilmomaap ¢urypsl, n300pakeHHON Ha PUCYHKE paBHA
T
1 2 3 4
38 70 2(10-/10-27)

3 3

4. 3HaueHue OIIPCACIICHHOI'O UHTCTpalia

3 2
J‘e2x—x dX
-1

MNPUHAMJICKUT IPOMCIKYTKY ...

1 2 3 4
i,4e 0 i [4€=4€3] —iﬂﬂ
e e e
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5. OnpenieneHHbI UHTErpaj

du | =
=N
ool — W
a | = |

6. TTnomams GUIyphl, OrpaHHYEHHOM mapabomnoii Y = —X° +4X+5 u ocbio OX, paBHa ...

1 2

[SFENN
[

1
3

36 38

o
‘*‘*’|m°°

7. OyHKIHS Y = f(X) 3aJ]aHa U HEMPEePhIBHA Ha BCEI YUCIIOBOM MPsAMOi, & U b — 1elicTBUTEIbHBIC

yucna. Torga BCPHO YTBCPKACHUC ...

5k = | P | 7Gxk [0k = 70+ ] b

B4

FGhx= | (ks o= af r(x)a

Ly Mo U | Ly e O

3

a+d
2 COS\/;

8. OmpezneneHHelil nHTerpan 7, [y paBeH ...

©|¥

2

1
5 5

w|‘f;ﬂoo
b
!
ey

9. Ilmomanp Gurypsl, H300pakeHHON Ha PUCYHKE

paBHa ...

1 2
275 5
6
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+00

2 -x3 d
10. HecoGcTBeHHBIN HHTETpall X -€ X ..
0

2 3 4

1
paBeH -— pacxoauThCA

aBCH —
P 3

11. IMnomans Gurypsl, U300pakeHHOH HA PUCYHKE

paBHa ...

T

4
12. OnpeneneHHBINA UHTETpA IX sin 2xdx PaBEH ...
0

2

1 27

— 0
4

e

13. O6beM Tena, MOoy4eHHOTo BpaleHHneM BOKpYr ocu OX KpHBOJIMHEHHON Tpamelnuu, OrpaHUuYeHHON

muauaME Y2 =X°, X=4 paBeH ...
1 2 3 4
60 7 332 T 4
14. O6wem Tena, MoIyYEeHHOTro BpalieHneM BOKpyr ocu OY KpUBOJIMHEWHOHN Tpanenuu, orpaHuueHHOM

muauaME Y° = 4xX”,y = 2 paBeH ...

1 2 3 4
4 2r 3z T

15. Inuna ayru kpuBoit Y = X* ot ToukKm O(O;O) 710 TOYKH B(4;8) paBHa ...
1 2 3 4

%(1[:«;“17]—1) %[:Itjafl_ﬂﬂ) 2&&—1} ?&ﬁﬂ)
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Tema: KpaTHble HHTerpaJibl

1. JIBoitHOi1 MHTErpall B MOJSPHBIX KoopauHaTax oT ¢pynkuuu f(r,p) mo odmactu D umeer Buj

® [[ f(r.p)rdrdg
[ £ o)pddr
[[ f(r.p)drdg

[[ (r.p)redrde

(@]

(@]

O

N

. JIBoliHOW MHTETpaI H f(x, y)dxdy ects
D

® Yucno

o @DyHKUMA OT X

o @yHKIUA OT Y

o @DYHKIUA OT XUy

J%dx 6J_'Xf (x, y)dy

3. V3MeHHTH NOPSIIOK HHTETPUPOBAHUS 1151 © 2x
4 0.5y 6

j dy j f(x, y)dx + j dy jyf (X, y)dx
® 0 0 4 0

0.5y

dyGny (X, y)dx+}dy j f(x, y)dx
0 4 0

6-y
dy j f(x, y)dx

2y

Ot O O N O e

6-y
dy [ £ (x,y)dx

o 2y
2 ax?
Idx dey

4. IloBTOpHBIH HHTErpan ° X paBeH

11. O0pa3oBaTe/ibHbIE TEXHOJIOTUH
TexHoNOTHY TPAAUIIMOHHOTO 00yUYeHHs B hopme:
- JIekuu.
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- HpaKTI/I‘-IeCKI/Ie 3aHsATHA.

- CamocTosTensHas pabora.

HHTepaKTHBHBIE TEXHOJIOTHH B (hOpPME:
-ceMHHap-aucKyccun (mpaktuueckue 3ansatus 1, 3, 5, 7, 8, 9, 12, 15)

12. YyeOHo-MeTONMYecKOe U MHPOPMALMOHHOE o0ecneyeHre TUCHUIIMHBI (Y4eOHOro
Kypca)

12.1.

Oo0s3aTebHAs TUTEpPaTypa

Ne /i

Bbubauorpaguyeckoe onucanue

Tun (yueOHuk, yueoHoe
nocodue, yyeoOHo-
MeToan4YecKoe mocooue,
MPAKTUKYM H 1p.)

KoauuecTBo B
onodHoTEKE

[Hepuenko B. /1.

Briciias MaTemaTHKa B IpUMepax U 3ajadax
[DnexTpoHHBIH pecypc] : yued.mocodue. B3 1. T. 1/
B. /1. Yepnenko. - Cankt-IletepOypr :
[lonmurexnuka, 2016. - 713 c. - (YuebHoe nmocodue
151 By30B). - ISBN 978-5-7325-1104-8.

VYyebHoe rmocodue

9BC "IPRbooks"

[Hepuenko B. /1.

Briciias MaTemMaTHKa B IpUMepax U 3ajadax
[DnexTpoHHBIH pecypc] : yued.mocobue. B3 1. T. 2/
B. /1. Yepnenko. - Cankt-IletepOypr :
[lonmurexnuka, 2016. - 569 c. - (YuebHoe nocodue
s By30B). - ISBN 978-5-7325-1105-5.

YuebHoe mocodue

9BC "IPRbooks"

[Hepuenko B. /1.

Briciias MaTemMaTHKa B IpUMepax U 3ajadax
[DnexkTponHsIi pecypc] : yued.mocodue. B3 1. T. 3/
B. JI. Uepnenko. - Cankt-IletepOypr :
[lomurexnuka, 2016. - 510 c. - (YuebHOe nmocodue
uist By30B). - ISBN 978-5-7325-1106-2.

VYuebHOe mocodue

9BC "IPRbooks"

Ky3nenos, JI. A.

COOpHUK 3a/IaHHI 110 BBICIICH MaTeMaTHKE
[DIEKTPOHHBIN pecypc] : TUIIOBBIE PACUETHI :
yaeoHoe mocobue / JI. A. Ky3nenos. - U3n. 13-e,
ctep. - Cankt-IleTepOypr : Jlans, 2015. - 240 c. : ni.
- (YuebGHuku /uig By30B.CrieninanbHas IUTEpaTypa).
- ISBN 978-5-8114-0574-9.

VYuebHOe mocodue

9BC "Jlanp"

12.2. lonoJiHUTeIbHASA JUTEPATYPA U y4eOHbIe MaTepHaJIbl (ayAH0-, BU/1€0NOCOOHs U AP.)

- (honn HayuHoil OnbmroTexu TI'Y:

n/n

Bubanorpaguyeckoe onucaHue

Tun (yueOHuk, yueOHoe
nocooue, yueoHo-
METOINYEeCKOoe Nocodue,
NPaKTHKYM, ayIHo-,
BH1€0M0CO0HSI U JIP.)

KoJumnuyecTBO B
oHOIHOTEKE
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Kapnakos B. b.

COOpHUK 3a/1a4 110 BBICIIIEH MaTEMaTHUKE
[DnexTponnslii pecype] . Y. 1/ B. b. Kapnaxkos, I1.
[1. Kono6oB, A. M. Pamenckuii. - HoBocubupck :
CUBCTPUH, 2015. - 85 c. - ISBN 978-5-7795-
0730-1.

3agauHuK SBC "IPRbooks"

I'opaau b. A.

Jluneitnas anre6pa u aHaAJIUTUYECKasi TEOMETPUS
, [DnexkTponHsIi pecypc] : yueOnuk / b. A. I'opnay. N NEC " Tams"
- Cankr-IlerepOypr : JIanp, 2017. - 300 c. : wi. -
(YueOuuku mist By30B. CrieruanbHas

muteparypa). - ISBN 978-5-8114-2717-8.

COI''TACOBAHO

JlupexTop HaydHOU OMOIHMOTEKH A.M. AcaeBa
(noonucy) (U.0. Pamunus)

« » 20 T.

12.3. Ilepeyens pecypcoB HH(POPMANNOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "'UHTepHeT"

5.  http://www.mathprofi.ru/matematika_dlya chainikov.html
http://www.mathprofi.ru/

http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

o N o

12.4. IlepevyeHb NPOrpaMMHOr0 O00ecneYeHus
CrenpanbpHOe MporpaMMHOe 00ecieYeHUE He TPEIyCMOTPEHO.

12.5. Onucanue MaTepuaIbHO-TEXHHUYECKOM 0a3bl, HEOOXOAUMOM AJIs1 OCYLEeCTBJICHHUS
00pa30BaTeJIbHOI0 MPOoLECcca M0 AUCHUIINHE (MOIYJII0)

HaumenoBanue
000pYyI0BaHHBIX .
pyA DakTUYeCKUH ~
y4eOHBIX KAa0OMHETOB, = ]
N ajpec y4eOHBIX - 2
Jadoparopuii, 4 5
Ne IlepeyeHb OCHOBHOIO Ka0MHETOB, = 3
MAacCTePCKHUX U Ap. " s =
n/n o0opy0BaHuA JlabopaTtopuii, =f =
00bEeKTOB J1JIA1 ) =
MaCTepPCKUX U = S
NPOBeIeHUs 1 = 7
NPaAKTHYECKUX U P-
JIA00PATOPHBIX 3aHATHI

MmoCag0OIYHbIX MECT
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http://www.mathprofi.ru/matematika_dlya_chainikov.html
http://www.mathprofi.ru/
http://function-x.ru/
http://www.matburo.ru/mart_sub.php?p=art_matanall

VYueOnas aynuropus 1yt | CTONBI y49CeHUYECKUE 445020 204,3 | 160
MIPOBEICHUS 3aHATUN TpexmecTHbIe (MOHOO0KHK) | Camapckas o0
JICKIIMOHHOTO THIIA. CTOJI TIPEI0IaBaTEIbCKUH, r. TonbarTy, yi.
VYyeOHas aymuTopusi IJisi | CTYJI IPETo1aBaTelIbCKUH, benopycckas, 14
MIPOBEJICHUS 3aHATUI JIOCKa ayJUTOpHAs

CEMHHAPCKOT0 THIIA. (menoBas), kadeapa

YyeOHast ayTUTOpHsS U1 | HAOJbHAs, SKpaH

KypCOBOTO HABECHOM, CTaIlMOHAPHBIN

MPOEKTUPOBAHUS IIPOEKTOP, IPOLECCOP,

(BBITIOJIHEHUS KYPCOBBIX | MBI KOMIIBIOTEPHAS

pabor). YueOHas IIPOCTPAHCTBEHHAs, IIYJIbT

ayJIuTopus Iis JUTSI IPOEKTOpa

MPOBEJICHUS TPYIIIOBBIX U

WHIUBHUIYaJIbHbBIX

KOHCYyJbTalui. YueOHas

ayJIuTopus Ui

MIPOBEJICHUS 3aHATUN

TEKYIIIET0 KOHTPOJIS U

IIPOMEKYTOYHOU

arrecranuu. (I'-322)

VYueOnas aynuropus it | CTONBI y9CeHUYECKUE 445020 99,1 | 104

MIPOBEJICHUS 3aHATUI
JIEKIIMOHHOI'O THIIA.
YueOHast aytuTopus s
MPOBEJICHUS 3aHATUN
CEMHUHAPCKOT0 THUIA.
Y4ueOHast ay TuTOpHS IS
KypPCOBOTO
IIPOEKTUPOBAHUS
(BBITIOJIHEHUST KYPCOBBIX
pabor). YueOHas
ayJIUTOpUs IS
MIPOBEJICHUS TPYIIIIOBBIX U
WHIWBUIYaIbHBIX
KOHCYJbTaIui. YueOHas
ayJIUTOpUs IS
MPOBEJICHUS 3aHATUN
TEKYIIEro KOHTPOJISA U
IIPOMEKYTOUHON
arrecraruu. (I'-440)

JIByXMECTHBIE U
TPEXMECTHBIE (MOHOOJIOKH)
,CTOJI IIPENOJaBaTeIbCKHIA,
CTYyJ IPENOAaBaTEIbCKUM,
JIOCKa ayAUTOpHAS
(menoBas)

Camapckas o0u1.
r. TosbsTTH, YII.
benopycckas, 14
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AHHOTAIIUA

AUCUUIIMHBI (Y4eOHOT0 Kypca)
b1.5.06.03 Beicmasi maTemaTuka-3

(wughp u Haumernosanue oucyuniunsl (yuebHo2o Kypca))

Kypc "Briciias matemarrka-3" BKIIIOYAET CASAYIOUINE Pa3aesibl AUCUUIUIMHEL "Bricias MaTemaTuka':
- OObIKHOBEHHBIE TU(epeHIInalbHbIE YPaBHEHHS.
-UncnoBsie ¥ GyHKIMOHATBHBIC PSJIBI
- Teopus BeposTHOCTEN.

- Maremarudeckast CTAaTUCTHKA.

1. Hesapb 1 321244 N3yYeHHU s JUCUMILIMHBI (Y4e0HOT0 Kypca)
]_ICJ'H)IO HU3YUCHUA JUCHUILIAHBI «BpIcIIas MaTeMaTHKa» SIBIISICTCS IIOArOTOBKA CIICHUAJIUCTOB CIOCOOHBIX:
- KOJIMYECTBCHHO OLICHUBATH CUTYyallMW, BOSHUKAIOIHE B IIPOLECCE HpO(bCCCI/IOHaJ'IBHOI\/'I JCATCIIBHOCTH,

- q)OpMy.]'II/IpOBaTB MaTEMaTUYCCKUEC MOACIN TEXHOJOTHMYCCKUX MPOLHECCOB MW HAXOAUTh HUX PECIICHUA
AHAJIMTUYCCKUMHU METOJaMU UJIKM Ha OCHOBE BBIYUCIUTECIIBHOTO SKCIICPUMCHTA,

- IPOBOJAUTH KOJMYCCTBECHHOC IMPOTrHO3UPOBAHUC PE3YIbTATOB ACATCIBHOCTU JJIA IMOMCKA ONTUMAJIBHBIX pCHICHI/Iﬁ
1 cI0c000B X peaH3alyy.

OCHOBHBIE 3a]a4X JUCLHUIUINHEL:

- chopMUpOBaTh y CTyJCHTa 0a3y 3HAHWN MO MATEeMAaTHUKE, HCOOXOIUMYIO JJIsi YCBOCHHUS €CTECTBCHHOHAYYHBIX,
OOIICTEXHMYECKUX U CHCHUATbHBIX TUCHHUIUIMH W JUIs PElICHHs 3a7a4 B 00JacTH TEXHHUKH, CBSA3AHHOU C
npodeccuoHanbHOM cepoii;

- HAYYHUTb CTYACHTA MAaTEMATUYCCKHUM METOLaM PCIICHUA 3a1a4,

- NPOACMOHCTPUPOBATHL CTYACHTAM Ha HNPpUMEpPAX HMCIOJB30BAHHUC MAaTEMATHUYCCKUX MHOHATUH U METOOO0B IJIA
peuiCHuA 3a1a4 B obactu TCXHHKU, CBSI3aHHOM C npocbeccneﬁ;

- pa3BUBAThb Y CTYACHTOB YMCHHUEC CaAMOCTOATCIIbHO paCIupsATh U yr‘J'Iy6J'I$ITI> MaAaTEMAaTHYCCKHUEC 3HAHU .

2. MecTto qucuuiinabl (yaedOHoro kypca) B ctpykrype OIIOII BO

HuctummuHa "Beiciias matemarnka-3" BXoguT B 0a3oByro dacTh — bl nHampasmenust momaroroku 15.03.05
KoHCTpYyKTOPCKO-TEXHOIOTHUECKOE 00eCIIeYeHUe MAIHHOCTPOUTENBLHBIX IPOU3BOICTB

JucuuniuHel, y4eOHble Kypchl, HA OCBOCHHHU KOTOPBIX Oazupyercsi AaHHas MUCHUIUIMHA (y4eOHBIH Kypc) —
BHICIIIasi MaTeMaTHKa -1, BBICIIAs MaTeMaTHKa-2.

I[I/ICI_II/IHJ'II/IHBI, y‘l66HLIC KYpChI, JIs1 KOTOPBIX H€O6X0,Z[I/IMLI 3HaHHUd, YMCHUS, HABBIKH, HpI/I06p6TaCMBIC B
pE3yJIbTAaTC U3YUYCHUSA ,Z[aHHOﬁ JHUCITUITTIMHBI (y‘IC6HOFO Kypca) - (I)I/I3I/IKa, XUMUA, TCOPCTHYUCCKAsA MCXAaHHUKA,
COMmpoMaT, 5dKOHOMUKA U MHOTHUC IPYTUC.

2. Ilnanupyemble pe3yJibTaThl 00y4eHUs 10 JUCHUILINHE (YueOHOMY KYpCY),
COOTHECEHHbIE C IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHHMS 00pa30BaTeJIbHONH IPOrPaMMBbI

®opMupyemble " KOHTPOJIMpyeMble Ilnanupyembie pe3yJbTaThl 00y4eHUs!
KOMINEeTEeHINH
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- CIOCOOHOCTh y4YacTBOBaTh B pa3paboTke
000OIICHHBIX  BApUAHTOB  PEIICHHUS]  MPOOJIEeM,
CBSI3aHHBIX c MAaIIHHOCTPOUTENBHBIMY]
MPOM3BOJICTBAMH, BBIOOPE ONTUMAIIBHBIX BAPHAHTOB
MPOTHO3UPYEMBIX MOCIEACTBHI PEIICHUs HA OCHOBE
ux ananusa (OITK-4);

3HaTh: OCHOBHBIE TOHATHUA JIMHEHHOH
anreOphl; OCHOBHEIE THOHITHUSI BEKTOPHOI]]
QreOphl; OCHOBHBIC TIOHSTHS aHAMTUYECKOU

FeOMETPUM; OCHOBHBIEC 3JIEMEHTapHbIC (YHKIIUH,
X rpaduKd W CBOICTBA; TMOHATHE TMpeEnena
(byHKIIUY, HEIPEPHIBHOCTU (HYHKIUU.

-CIIOCOOHOCTD MPUMEHSTh CrocoObI
PallMOHATILHOTO  WCIOJBb30BaHUS  HEOOXOJUMBIX|
BUJIOB  PECypCcOB B  MAIIMHOCTPOHUTEIHHBIX
MPOM3BOJICTBAX, BHIOMPATH OCHOBHBIC u
BCIIOMOI'aTCJIbHBIC MaTCpHajibl IJId H3TOTOBJICHUS
W3JeNUi,  CIOCOOBI  peajH3allid  OCHOBHBIX|
TCXHOJIOTHYCCKUX IPOHCCCOB, AHAIUTUYCCKHEC U]
YHCICHHBIE  METOIBI  NpPH  pa3paboTKe WX
MaTEeMATHYECKUX MOJCNiel, a TaKKe COBPEMCHHBIC
METO/IbI pa3paboTKu MaJIOOTXO/HBIX,
PHEProcOeperaromx ¥  OKOJIOTHYECKH YHCTHIX

MAaITHHOCTPOUTENbHBIX TexHomoruit (ITK-1).

YMeTh: Pemarr cHcTEMBl NHHEHHBIX
YPAaBHEHUI; MPUMEHSITh BEKTOPHI MJId PEIICHUS
Bajiad aHAIMUTHUYECKOM T'€OMETPUU: BBIYHCIICHHE
YIJIOB,  TPOCKLHH, pAaCCTOSIHUW,  IUIOUIAJeH
TPEYTOJBLHUKOB W TapaieJIorpaMMOB, O0BEMOB
MHOTOIPAHHUKOB;  OMPEAEATh TUIl KPUBOU WIIH
[MOBEPXHOCTH  BTOPOro  MOPsAKA,  3aJaHHOU
KAaHOHUYECKHUMH YpaBHEHUSIMHU, U U300paxarh MX
rpadguvecky; ucciaeaoBaTh (HOpMy MOBEPXHOCTH|

METOJIOM  CEUYCHH,  BBIUUCIATH  IPEIeibl
(b yHKIHH, HCCIIeI0BATh byHKIIHI Ha
HEMTPEPHIBHOCTD.

BrnaneTs: HaBBIKOM NMPUMEHSTH aHATTUTUIECKHE
1 4HCIIEHHBIE METOMBI PEIICHHMS IIOCTaBICHHBIX 3a/ay|
(c  WCHONB30BaHMEM  TOTOBBIX  HPOTPaMMHBIX
CPEJICTB); CIOCOOHOCTBIO COCTABIATH MAaTEMAaTUUECKHE
MOJIETTH  THIIOBBIX TNPOQECCHOHANBHBIX ~ 3amad U
HAXOJHUTh CIIOCOOBI WX PEIICHU; MHTEPIPETHPOBATH
podecCHOHANBHBIN (puznueckuii) CMBICT

[TIO0JIYYCHHOI'O MATCMATHYCCKOI'0 pE3yJIbTaTa.

4. Copepskanue TUCHUILIUHBI (Y4€0HOI0 KYp

ca)

Paznen, moayanb

Iloapaznen, Tema

OOBIKHOBEHHBIC Au(depeHIraNbHbIE YPABHEHUS
2.
3.

4.

1.

YpaBHEHHS.

ypaBHEHHUSI C TOCTOSIHHBIMHU KO3 PHLIHECHTAMH.

Juddepenunansaple ypaBHEHHUS TIEPBOTO TOPSIKA.
JduddepeHnnansaple ypaBHEHHS BBICIIAX MOPSIKOB.
JIuHeliHble 0THOPOIHbIE MU PEepeHIIHATEHBIE

JluneliHble HEOJHOPOAHBIE MU depeHIHATbHbIC

-UncnoBbie 1 (yHKIIMOHATBHBIC PSIJIBI

B

- UncnoBol psan, cymma psia, CXOAUMOCTB psijia,
MIPU3HAKU CXOTUMOCTH.

- OyHKIMOHAIBHBINA PsiJl, €r0 CBONCTBA.

- Crenennoii psaa. [Ipeacrasienue pyHkunit
CTETIEHHBIM psAOM. VcIIoIb30BaHUE CTENIEHHBIX PAAOB

- Psbl Oypee.

HpI/IGHI/I)KeHHLIX BBIYUCJICHHUAX.

Teopust BeposiTHOCTEMN

- Cityuaiinble COOBITHSI, OTIEpaluil B ajiredpe cOObITHH,
BEPOSITHOCTH COOBITHSI, CBOMCTBA BEPOSTHOCTH
coObITrs. [IpaBui BEIYMCIECHHS BEPOSITHOCTEN.

- JluckpeTHbIe CIy4daiHble BETUYHHBL, 3aKOHBI X
[pacnipeneseHus, UncnoBble XapaKTEpUCTHKHI
CIIy4aliHbIX BEJIMYMH U UX CBOWCTBA.

- HenpepriBHBIE ciiyyaiiHbIE BEIMYHMHEI, 3aKOHBI HX
[pacpeiesIeHus], YUCIIOBBIE XapaKTEPUCTHKH.

MareMaTHdecKasi CTaTUCTHKA

- ['eHepanbHast 1 BEIOOPOYHAS COBOKYITHOCTH.
- UncnoBble XapaKTePUCTUKH BEIOOPKH.
- ToueyHble OIIEHKH YHUCIOBbIX XapaKTEPUCTHUK
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CITyJaifHbIX BEITMYUH.

- lHTepBanbHbIC OLICHKH, JIOBEPUTEITbHAS
BEPOSITHOCTD, JIOBEPUTEILHBIA HHTEPBAL.

- Cratuctuueckas runote3a. CTaTUCTHUSCKUH
KPUTEPUH MPOBEPKH THIIOTE3bI, CYIIIHOCTh MPOBEPKU
THITOTE3bI.

- CraTHCTHYECKAs U KOPPEISIIMOHHAS 3aBHCUMOCTH
MEXTy BETMYMHAMU, PETPECCHSL.

- KoaddurmenT koppesmmm, ero CBOWCTBA,

ypaBHEHUE JTMHEHHON pErpeccuu.

OO01mas TPy10eMKOCTh TUCIUILTHHBI (YueOHoro Kypca) - 6 3ET
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4. TexHoJjiornueckasi Kapta no yueoHomy kypcy "Boicmas matematuka-3"'
Wnentuduxarop kypcea B Mmoay.ae "Meroguueckas padora" id=104434

O0beM y4eOHOro Kypca M BHIbI Y4eOHBIX MepONpUSTHI
KoJ1-Bo HeleIb, B KonrakTHas padoTa CamocTosiTesibHas paboTa
Cemectp i Beero 4acon ®opma |KouTpous B
Te4eHHe KOTOPbIX Beero BTu.B Kypc.
H3yYeHHsI 10 yueGHOMY Konrtpoan KOHTPOJIs yacax
peajmsyercst Kypc MHTEPAKTH JlaGopato [KoHcyabTal MPOEKThI
Iany JlaGopato | [IpaxTuue . Bceero PT'P HbIE Hnoe oT
Bcero Jlexuun BHOH pHLLe o (Kype. a00TbI
PHbIC CKHe dopme padoThbI) P
3 17 216 68 34 34 4 112 0 0 0 0 110 2 IK3aMeH
Bbi IIpoaoIKNTEILHOCTD Y4eOHbIX
. TpeboBanus k pecypcam
cta |OTBeTCT MepONPHUSATHIi, IPOBOIUMBIX
Kpar Onucanue yueGHOro BJ | BeHHbIH | Mak
Ne Koe MepONpPHUSATHS sieT 3a cuma Tpen
Makc
Hasea (¢opmbI IpOBeECHHS i | POBEE |IRHO no Jarae | o
H Ne HanMenoBanue Hue Jexuuii, 1a60paTOPHLIX, B Hue e B AYAHTOPHH HHAHBUAYATHHOMY Moe LHoe Pexomenayemas
¢ MOy yueOHoro m"; NPAKTHYECKUX 3aHATHH, pa (Beuvyum Kon rpaguky cryaenta Kou- | mecro JuTepaTypa
q | W: B
}: a1 MepONpHUSATHS ime'o MeTO/bI 00y4ueHMs], :[c 0 BO | mpome | KoJi- Tpebyemoe (Ne u cTp.)
peanu3yiomue JIEKTOP - |6an Tun ayauTtopuu | ayau | JeHust BO
7 Y aH B T.4. odopyoBaHue
Mepo NpHMeHseMYI0 JI, OB 3a B TOpH e cryne
" npus 00pa3oBaTeIbHYI0 ue npemnoja | 3aaa i - HTOB
? B HHTepaK B aya.,
THS TEXHOJIOTHIO) BaTeJIb - | HUe " B AHSX B
(+, m yacax | THBHOW | dacax ap. ayr
-) dopme MecTo
(+.9) ) | e
(OCHOBHEIE MOHATHS TEOPHU
Inud depennmanbHbIx
Momyib . Uleknnonnas
1 AT ek 1 Jlex 1 |ypaBHeHHIi. + JI 2 - 11 1 0
INel1 ay TuTOpHs
VInddepernmansable ypaBHEeHHS
1-ro nopsiaka
Monyne |HIuBHIYyaTBHOE
1 NA3 1 Jluddepenunansuple ypaBHeHHA| - 10 20 24 0
INell lnomaninee 3aganue 1 A lucbepen yp
Aynuropust Ui
M b [[IpakTHueck HATH " HIIMAJIbHBI BHEHHS
1 Ony T pa eekoe 3a ¢ IIp3 1 fluddepenmanbibie ypasne + IT 2 - [TpaKkTHYEeCKUX 1 0
INell 1 1-ro nopsiaka .
3ansTHii
UInneliHble 0JHOPOIHBIE
nddepennmanbLHbIe ypaBHEHHS
Moyns pracbepen yp UlekiimoHHas
2 Ulexuys 2 Jlex 2 |BBICIIHX TIOPSIIKOB C + J1 2 - 1 0
INell ay TuTOpHs
[10CTOSTHHBIMU
Koo brnmeHTamMu.
Aynuropust ams
M b [[IpakTHueck HATH BHEHHS, JIOITYCK u
2 Ony pa cekoe 3a ¢ IIp3 2 Y pasnenn, JoycKaomue + I 2 - MpaKTHYECKUX 1 0
INel1 2 OHIKEHUE TTOPSIKA. I
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Moy
INo1 1

Ulexnus 3

Jlex 3

IuneiiHble HEOAHOPOTHBIE

It bepeHunanbHple ypaBHEHUS
BhICIINX TTOpsiKOB. CTpyKTypa
o011IeTO perieHusI.

T depeHianbable ypaBHEHUS
BBICILINIX TIOSIKOB C
[TOCTOSIHHBIME

Koo dunneHTamu u npaBoi
UACThIO CHEHHAILHOTO BUA.

UlekmronHas
ay muTopus

Moyiib
INol1

[IpakTHyecKoe 3aHATHE
3

Ip33

[ Iuneiinbie 0fTHOPOAHBIE

It bepeHnnanbHple ypaBHEHUS
BBICILIHX TTOPSIIKOB C
[TOCTOSIHHBIME

Koo hunmeHTaMu.

Ay uropust uis
[IpaKTHYEeCKUX
BaHATHIT

Moty s
[Nell

Ulekmust 6

Jlek 6

MeTon Bapuariun
[IPOU3BOIBHBIX TOCTOSIHHBIX IS
HAX0)KICHHUSI YACTHOTO PEILICHHS
pinHeHBIX HeotHOpOaHBIX Y.
(CricTeMbl JIMHEWHBIX
It bepeHunanbHbIX

paBHEHHUH.

UlekironHas
ay T TOpHs

Moyiib
[Noll

(CamocTosiTenbHOe
|n3ydeHne maTepuaia

Cam

[ToaroroBka K KOJUIOKBUYMY 1

10

Moyib
INe11

HpaKTI/I‘IeCKOC 3aHATHE

3

TIp3 3

(OTbICKaHUE YAaCTHBIX PELICHUH
[MHEAHBIX HEOJTHOPOAHBIX

i pepeHnmaNbHEIX ypaBHCHUH
BTOOTO MOPsiIKa METOIOM
Heonpe1eEHHbIX

[Koe pUITHEHTOB.

Ay uropus s
[TpaKkTUYECKUX
3ansTHI

Moyns
INo12

Ulexmwst 5

Jlex 5

[loHsITHE YHCIOBOTO psizia.
Cymma psia. CXOIUMOCTb.
Heobxoxnmoe ycoBue
cxonumocTH. JloctaTouHbIe
TpU3HAKY CXOAUMOCMTH PSJIOB C
[10JI0KUTETBHBIMUI
wtenamu. TeopeTnueckuit
KOJLTOKBHYM:
nddepeHnnanbHpIe ypaBHEHHS

10

Ulekinonnas
ay TUTOpUS

Moy
[No12

IHauBH Ty anbHOE
tomarHee 3aganue 2

U3 2

Psi/1b1 1 MX MCTIONB30BaHUE

10

20

30

Moy
INo12

[IpakTHUEeCKOE 3aHATHE
4

IIp3 4

l1ccrieoBanre CXOOUMOCTH
urci0BbIX psioB. (KoHTponbHas
paGoTa o JIY)

Ay muropust uts
[IpaKkTHYEeCKHUX
BaHsTHI

Moynb
INo12

Uleknus 6

Jlex 6

3HaKkouepe Ly rommecs psibl.
Teopema JleitOnmma.
3HaKOIIEpEMEHHBIE PAIBI,
aGconroTHAs M yCIOBHAS
cxommMocTh. DyHKIMOHABHEIE
psipr. O6IaCTh CXOANMOCTH.

(CTeneHHbIC PSIBI U HX

Ulekiinonnas
ay muTOpHs
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cBolicTBa. Psanpl Teitnopa u
[MaxkJiopeHa.

Onpenenenue nHTEpBana

Ay uropus s

Monyns [[IpakTHueckoe 3aHATHE CXOMMOCTH CTEIEHHOTO PAJa,
6 Hy P IIp3 6 n OrO AL [paKTHYEeCKUX
INe12 6 [paznoxenue QyHKUUH B o
3anATHIl
cTerIeHHBIE PSI/IBL.
T puroHOMeTpu4ecKuid ps.
Koadduuuents: Oypobe, psin
Moy Dypre 11 hyHKUuMi ¢ UlekimonHast
7 Ay, Ulexnus 11 Jlex 11 ypee 1 (by 0 .
INe12 epuooM 2pi, ycioBue ay muTopus
[pa3noXXUMOCTH QYHKIUH B s
Dypee.
[IpyMeHeHne CTENEHHbIX PSAIOB
K OTBICKaHUIO PELICHUIT Ay uTopust Uit
Momyine [[IpakTHdeckoe 3aHsATHE .
7 No 12 - IIp3 7 |muddepeHnnanbHbIX ypaBHSHUH [TpaKkTUYECKUX
h 1 IPUOIIVDKEHHBIM BaHATHI
BEIIHCIICHUSIM.
Pasznoxenue B pan Pypse
Moyiis PR yp UlexnronHast
8 Uleknus 8 JIex 8 [4eTHBIX M HEUETHBIX
[INe12 . ay nuTopus
meproquecknx QyHKIHH.
PaziiosxeHne nepuoIuuecKux
o . Ay uropust uis
Monyns [[IpakTHueckoe 3aHATHE byHKUMit ¢ mepronoM 2pi, B psig
8 TIp3 8 [paKTHYEeCKIX
INo12 8 [Dypoe. KonTposbHast pabora 1o .
3aHsTHI
[reMe psiabl
(OCHOBHEIE OHATHS TEOPHU
BepositHOCTEl. BeposiTHOoCTh
cyMMBbI COOBITHH. Y CI0BHAS
Moty s UlexuroHHast
9 Ulexis 9 Jlex 9 |BepositHOCTS. IIponsBenenne
INe13 N ay iuTOpus
BepositHOCTEH. DopMmyna
nosiHOM BeposiTHOCTH. DopMyia
[Beiieca, @opmyiia bepHym.
Paznoxxenue B psag Pypobe
o P OYp Ay muropust uts
Monymne  |[[IpakTHUeckoe 3aHATHE byHKumii ¢ mepromom T.
9 Tp3 7 paKTHYECKHUX
[Nel2 7 Paznoxenue B pag Pypre o
. 3ansTHi
Henepromuecknx QyHKIMH.
Momyne |CamocTosATENBHOE
9 y Cam [[ToaroToBKa K KOJJIOKBHYMY 2
[INe12 13y4eHne MaTepuaa
[luckpeTHbIe Ciry4aiiHble
BEJIMUMHEIL, PsI] pacIipeieIeHus,
byHKIMS pacnipeneneHus
BeposiTHOCTEH U €€ CBOMCTBA.
MatemaTHieckoe OXXHIaHHE,
Momyib HCTIEPCHs], CpeTHEE Ulexnnonnas
10 [ O™ exuus 10 Tlex 10 [HCMIEPCH, CPEX 10 !
INe13 ay muTOpHs

HCKPETHOM U CiTydaiiHoi
CJIMYMHBI U UX CBOMCTBA.
[brHOMMHAIIBHBIN 1
[Ty acCOHOBCKHUI 3aKOHBI
[pactpeieIeHust ¥ MX YUCIOBLIC

IZBaﬂpaanecxoe OTKJIOHCHHEC
B

64




XapaKTepUCTHUKHL.
TeopeTniecKuii KOJJIOKBUYM IO
[reme psiibl

10

Momyb
[Nel3

1HMBH Ty aTbHOE
fomarniHee 3aganue 3

a3 3

Teopust BeposTHOCTEH

10

20

23

10

Momyb
INe13

HpaKTI/I‘IeCKOB 3aHATHC

10

Ip3 10

BEITIOJIHEHUE ACHCTBHI HAT
coObiTHsIMU. Brruncnenune
BeposiTHOCTEH CitydaliHbIX
coObITHIT HA OCHOBE
onpeiese st BEpOSATHOCTH, 110
[IpaBuIaM BBIYMCIICHUS
BepositHOCTel. KoHTposbHas
[paboTa 1o MOJYJIIO PSIIbL.

Ay uropus s
[IpaKTHIEeCKIX
3ansATHIt

11

Moty s
INo13

[IpakTHUECKOE 3aHATHE
11

Tp3 11

Berancienue BeposiTHoCTeH
CyMMBI 1 TpOU3BENCHUS
citydaiiHbIX COOBITHH.
BerancneHue BeposiTHoCTeH
CiTydaiiHbIX COOBITHIA TTO
bopmyie Bepryiinm, monHoi#
BEpOSITHOCTH, BEPOSTHOCTH
runores

Ay uropust uis
[paKTHYEeCKUX
3aHsTHI

11

Moyiis
INo13

Ulexnums 11

Jlex 11

| DyHK1Ms pacnpeneneHus
BepOsITHOCTEH, INIOTHOCTD
[pacrpenieneHus BeposITHOCTeH
HenpepbIBHOW CiydaitHON
BEJIMUMHBI, HX CBOHCTBA,
BepOSTHOCTH MOTAJaHUs
HenpepbIBHOM ciTy4aitHON

BeTMUMHBI B 3a/JaHHBII
HTepBan MaremaTuyeckoe
o>XHIaHue, TUCTIEPCHs, CpeaHee
KBaJ[paTUUECKOE OTKIOHEHHE
HenpepbIBHOM ciTy4aitHON
BeTHUKHBL

UlexuronHast
aynuTopust

11

Moyib
[Nel3

CamocTOsITeNIbHOE
|M3ydeHne MaTepraa

Cam

UlokanbHast 1 MHTETpabHAs
[reopembl Jlamiaca.

12

Moy
INo13

[IpakTHUEeCKOE 3aHATHE
12

IIp12

Onpez{enem/re 3aKOHOB
[pacrpeacICHNsT JUCKPETHBIX
CHy‘IaﬁHbIX BCJIINYHH,
[BEIYHCIICHHUEC YHCIIOBBIX
XapaKTEPUCTUK TUCKPETHBIX
CHy‘IaﬁHbIX BCJIMYMH.

Ay muropust uts
[IpaKkTHYEeCKHUX
3aHATHI

12

Moyns
INo13

(CamocTosiTenbHOe
|u3ydeHue MaTepHana

Cam

lbuHOMHMHATBHBIA U
TyacCOHOBCKHI 3aKOHBI
[pacripeienieHnst 1 MX YUCIIOBBIC
XapaKkTepUCTUKH.

12

Moyib
INe14

Ulexmmst 12

Jlex 12

[HopManbHbIit 3aK0H
[pacipesieNieHus ¥ €ro CBOMCTBA.
[Tonsitre 0 pa3nmuyHBIX Gopma

3akoHa OOJILIINX YMCEIT.

UlekironHas

ay iuTopus
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Teopems! BepHyum n
[UebObnueBa. LlentpanbHas
ipesenbHas Teopema JisimyHoBa

13

Moyiib
[INo13

[IpakTHyecKoe 3aHATHE
13

Ip3 13

OnpeneneHne 3aKkOHOB
pacripe/ieneHns HenpepbIBHbIX
CiTy4aifHBIX BEMUYHMH UX
[IHCITOBBIX XapaKTEPHCTHK

Ay uropust uis
[IpaKkTHYECKUX
BaHATHIT

13

Momyb
INe14

Ulexiust 13

Jlex 13

["eHepabHasi COBOKYIIHOCTbD,
BEIOOpKA H CIIOCOOBI €&
opranuzanuy. OMIupudecKas
byHKumst pacnpeneneHus,
rrcTorpaMmMa, BEIOOpOYHOE
cpennee, Moza, MeMaHa U
BEIOOpOUHAsE TUCTIEPCHSI.
TeopeTnueckuii KOJUIOKBUYM I10
Moysiio TB.

10

UlekmronHas
ay nuTopus

13

Moty s
[No13

(CamocTosiTeTbHOS
|n3ydeHne maTepuaia

Cam

[IoaroToBKa K KOJUIOKBUYMY 3

14

Moty s
[INo13

[IpakTHUECKOE 3aHATHE
14

Ip3 14

Onpenenenue napamMeTpoB
HOpPMaJIEHOTO 3aKOHA
[pacrpesieNnenusl, ero YMCIOBBIX
XapaKTepHCTUK, BHIUHCIICHUE
BepOSITHOCTH TIONIalaHus B
3a7aHHBII HHTEpBAJI,
HaXOo)KAeHUe HHTepBaja
onafaHus ¢ 3aJlaHHOM
BeposiTHOCTBI0. KOHTpOJIbHAS
[padoTa 1o MotyJIro Teopust
BeposiTHOCTEH.

Ay uropus s
[IpaKTHIECKUX
3aHsTHI

14

Moyib
INe14

Uleknus 14

Jlex 14

ToueuHble OLICHKH TapaMEeTPOB
[pactipesienienns o BEIGOPKe.
[IoHsATHE O COCTOATENBHOCTH U
HEeCMEIEHHOCTH OLIEHOK.
VicripaBnenHast BHIOOpOYHast
jnucnepcust.

UlekionHas
ay nuTopust

15

Moyib
INe14

Uleknus 15

Jlek 15

JloBepuTenbHas BEpOSITHOCTD,
JnoBepUTENBHBIN HHTEPBAIL.
JloBepuTENBHBII HHTEPBAI U1
MaTEeMaTHIECKOTO OKUAAHUS U
jiucnepcun.

UlekionHas
ay nuTopust

15

Moyib
INe14

[IpakTHUeCcKOe 3aHATHE
15

Tp3 15

OnpeieneHne YrucIoBbIX
XxapakTepUCTHK BHIOOPKH.
[TocTpoenne rucTorpaMMbl
OTHOCHTENIBHBIX YacTOT.
BripaBHHBaHIE SMINPHICCKHIX
naHHBIX (pacueTHas paboTta | u

2).

13

Aynuropust ams
[MpaKTHYECKHUX
3ansaTHi

15

Moyib
[INe14

(CamocTosiTensHOe
[M3yUCHUEC MaTCpHajia

Cam

BrImionnHEeHNE pacyeTHOH paboThI
1n2

10
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15

Moy
INo14

Ulexuus 16

Jlex 16

CratrcTHUecKast THIIOTe3a U ee
iposepka. Kpurepuii nposepku
runoresst. IIpoBepky runoTess
0 3aKOHe pacTpeneneHus
reHepaJIbHOM COBOKYITHOCTH.
[Kpurepwuii cornacus [Tupcona u
ero npumeHeHue.

UlekmronHas
ay nuTopus

16

Momyb
INe14

HpaKTI/I‘IeCKOB 3aHATHC

16

Tp3 16

[TIpoBepka rUmoTe3sl O 3aKOHE
pacripeienieHus reHepaIbHO
COBOKYITHOCTH 10 KpUTEpUit
cornacus [Tupcona. 3amura
acu€THOM paboTs! 1, 2, 3.

Ay uropus s
- [IpaKTHIEeCKUX
3ansATHIl

16

Moyiib
INe14

(CamocTosiTenbHOe
|i3yueHue Mateprana

Cam

BeinosiHeHHe pacyeTHOI paboThl

3

17

Moyib
[Nel4

(CamocTosiTeTbHOS
3ydeHHEe MaTepruaia

Cam

BrimosiHeHne pac4eTHOI paboThl
4

17

Motys
INo14

Ulexuus 17

Jlex 17

[ DyHKIMOHATEHAS,
cTaTHCTHYECKAs 1
KOppeJsILMOHHAs 3aBUCHMOCTH.
BE160pOUHEIH KOG PUIHEHT
Koppensuuu. BeibopouHoe
ypaBHEHHE PErPECcCHH,
[Hax0XKIEHNE ero MapaMeTpoB
METO/JOM HAUMEHBIIIHX
KBapaToOB.

UlekironHas
ay nuTopus

17

Moyib
INe14

[IpakTHUECKOE 3aHATHE
17

Mp3 17

BE160pOUHEIH KOG PUIHEHT
Koppemsauun Y Ha X.
Haxoxerne BBIGOPOYHOTO
[ypaBHEHNs perpeccuy,
Hax0XKICHHUE ero MapaMeTpoB
METOIOM HaHMEHBIINX
KBapaTOB. 3amuTa pacd4ETHON
a00ThI 3 1 4.

Aynuropust Juis
- [IpaKkTHYECKUX
BaHATUI

18

CaMOCTOSITeNIbHOE
|M3ydeHe MaTepHaa

Cam

IIOITOTOBKA K OK3aMEHY

36

HUTOro

68

4 148

100

216

S. Kputepuu 1 HOpMBbI TEKYLIEr0 KOHTPOJIS H IPOMEKYTOYHOM ATTeCTALMHU

JOMAIIHEC 3aJaHNC

. Tunsl yueOHbIX KosmmuecTBoO
HaumenoBanmne yueOHbIX MepONPUATHIA . YcaoBus qonycka Kputepun 1 HopMbI OLEHKH
MeponpusATHI 0aJJ10B
WnauBunyansHoe 151 momy4enust 6aioB 3a I3, cTyaeHT nomkeH
MHamuBHTyalbHOE AOoMaITHee 3aganue 1 JBHAY 10 IOy CKatoTCS BCE & y 713, ctyn a

cIaTh MOJIHOCTHIO BhIOIHEHHOE M J13.
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MuuBuayansHoOe ToMallHee 3ajaHne 2

NupuBungyansHOE
JIOMaIlTHEeEe 3aJaHue

10

JTIOITY CKarOTCs BCE

u1st mostydeHust 6amioB 3a MJ13, ctyneHT nomkex
CJIaTh MOJHOCTHIO BhIOJNHEHHOE 113,

MuauBUyalbHOE JOMAIITHEE 3aJaHue 3

NunuBuagyansHoe
JIOMAaIIHee 3aJaHne

10

IOy CKArOTCs BCC

utst mostydeHust 6amioB 3a MJ13, ctyneHT nomkex
CIIaTh IMOJHOCTHIO BhINOHEHHOE 113,

lexug 5

Jlexmus

10

HpeI[CTaBI/ITI) B PYKOIIMCHOM
B1JIC OTBCTHI HA BOIIPOCEHI I10
[TCME KOJUIOKBHUYMa.

Teopermueckuii komutokBuyM (TK) cogepxut
BOIpOCHI Ha olieHkH 3, 4, 5. Onenka no TK(OTk)
onpezenseTcs ciaeayronmm odpasom. [Ipu oTBere Ha
Bce BOIpochkl OTK=5; WHAYe, MPH OTBETE HA BCE
Borpockl Ha 3 u 4 OTk=4; uHaue, Npyu OTBETE HA BCE
Borpockl Ha 3 OTk=3. Eciu 1aHel OTBETHI HE HA BCe
Bompockl Ha 3 - OTk=0. KonmuecTBo 6amioB =
OT1k+OTK

[IpakTudeckoe 3ansTue 4

HpaKTI/I‘-IGCKOC 3aHATUC

cnaua /13

KP conmepxut 3amanus Ha onieHku 3, 4, 5. Orenka mo
KP(Oxkp) onpenensercs cieayoumm oopazom. [pu
BBIIIOJIHEHUH Beex 3agaHuil Okp=5; uHaue, npu
BBINIOJIHEHUH 3a1aHuid Ha 3 u 4 Okp=4; uHaue, npu
BbINOIHEHNUH 3aauuii Ha 3 Oxp=3. Eciu BHINOTHEHBI
He Bce 3ananHus Ha 3, Okp=0.

JTexmus 10

Jlexus

10

[IpencraBuTh B pyKOIMCHOM
B OTBETHI Ha BOIIPOCHI IO
TeMe KOJJIOKBHYMa.

Teopermueckuii komutokBuyM (TK) cogepxut
BOIPOCHI Ha OLIEHKH 3, 4, 5. Ouenka no TK(OTk)
orpeienseTcs cieayomumM oopasom. [Ipu oTBete Ha
Bce Bonpockl OTK=5; nHaue, Ipu OTBETE Ha BCE
Bonpocs! Ha 3 1 4 OTk=4; nHaue, Ipu OTBETE HA BCE
Borpockl Ha 3 OTk=3. Eciiu 1aHkI OTBETHI HE HA BCE
Borpockl Ha 3 - OTk=0. KonuuecTBo 6amios =
OT1k+OTK

[MpakTtuueckoe 3ansitue 10

HpaKTquCKoe 3aHATHUC

cnada /13

KP conepxut 3ananus Ha oueHku 3, 4, 5. Ouenka no
KP(Oxkp) onpenensercs cieayroumm oopazom. [pu
BBITIOJIHEHUH BeexX 3agaHuil Okp=5; uHaue, mpu
BBITIOTHEHNN 3a7aHui Ha 3 u 4 Oxp=4; uHaue, npu
BEITIOTHEHNH 3afaanii Ha 3 Oxp=3. Eciu BHITIOTHEHBI
He Bce 3amanus Ha 3, Oxp=0.

MuauBHIyanbHOE JOMAITHEe 3aJaHue 2

NunuBunyansHoe
JIOMaIITHee 3aJaHue

10

JTOITYCKarOTCs BCE

utst mosrydeHus 6amioB 3a MJ13, ctyneHT nomken
cIaTh IOJIHOCTRIO BeINONHEHHOE M 13.

[IpakTHueckoe 3aHsaTHE 6

HpaKTI/I‘leCKOG 3aHATHUC

cmada I3

KP conepxxut 3amanus Ha oueHku 3, 4, 5. Ouenka no

KP(Oxp) onpenesstercs cieayionmM oopazoM. [lpu
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BBHIMOJIHEHUHN Beex 3ananuil Okp=>5; nHaue, npu
BHITIOTHEHNH 3afauuii Ha 3 u 4 Oxp=4; uHaue, npu
BBITIOJTHCHNH 3amannii Ha 3 Okp=3. Eciii BEITIOJTHEHBI
He Bce 3amanns Ha 3, Oxp=0.

JTexuus 13

Jlexus

10

HpeI[CTaBI/ITI) B PYKOIIMCHOM
BIJIC OTBETHI Ha BOITPOCEHI 110
[TCME KOJUIOKBHUYMa.

Teopernueckuii komutokBuyM (TK) comepxut
BOIpOCHI Ha olieHkH 3, 4, 5. Onenka no TK(OTk)
ompezenseTcs cuenyromumM odpasom. [lpu oTBere Ha
Bce Bompockl OTK=5; WHa4e, IpY OTBETE Ha BCe
Borpockl Ha 3 u 4 OTk=4; uHaue, Npyu OTBETE HA BCE
Borpockl Ha 3 OTk=3. Eciii maH®I OTBETHI HE HA BCe
Bompockl Ha 3 - OTk=0. KonmuecTBo 6amioB =
OT1k+OTK

[IpakTiaeckoe 3aHsTue 14

[IpakTnueckoe 3ansTue

cmada NJI3

KP conmepxut 3amanus Ha onieHku 3, 4, 5. Onenka 1mo
KP(Oxkp) ompenensercs cneayonmm oopazom. [pu
BBIIIOJIHEHUH Beex 3agaHuil Okp=S5; uHaue, npu
BHITIOTHEHUH 3afauuii Ha 3 u 4 Oxp=4; uHaue, Npu
BbINOTHEHNUH 3aauuii Ha 3 Oxp=3. Eciu BHINOTHEHBI
He Bce 3ananus Ha 3, Okp=0.

[IpakTuueckoe 3ausarue 15

3ammTa pacueTHOH
pabortsrl 1, 2

13

[Ipencrasnenue oryera o
BBIITOJTHEHUN paOOTEHI

Pa0oTa BEINOIHEHA NPaBHIBHO, CTYJAEHT MOXKET
0OBSICHUTH CMBICH Pa0OTHI 1 OTBEYAET Ha
TeOpPETUYECKUE BOIPOCHI MO CTATUCTHUKE,
COOTBETCTBYIOIIME OLICHKE 3, TOT1a OleHKa 3 Oaa.
Eciu cTyieHT OTBeYaeT Ha Jr00ble BOTIPOCHI TI0
CTaTUCTHKE U3 OTOBOPEHHOTO MIEPEYHSs, TO OlIeHKa 7
0asutoB 3a padoty 1 u 6 6amoB 3a paboty 2

[IpakTuueckoe 3aHsTuE 16

3ammTa pacueTHOH
pabotsl 3

[Ipencrasnenue oryera o
BBIITOJTHEHUN paOOTEHI

PaboTa BBIMOIHEHA PABUIILHO, CTYJICHT MOXKET
0OBSCHUTH CMBICIT pa0OThI M OTBEYAET Ha
TEOPETUUECKUE BOMPOCHI 110 CTATUCTHKE,
COOTBETCTBYIOIINE OIIEHKE 3, TOTr/Ia OIleHKa 3 Oasa.
Eciu cTyIeHT OTBeUaeT Ha JH00bIe BOPOCHI 10
CTATHCTHUKE U3 OTOBOPEHHOI'O TIEPEYHS, TO OLIEHKA 6
0aIoB.

[IpakTnueckoe 3aHatue 17

3amura pacueTHOM
pabotsr 4

[IpencraBieHne oTyeTa o
BBEITIOJTHEHUN PAOOTHI

PaboTa BBIMOTHEHA NpaBUJIIbHO, CTYJACHT MOKCT
OOBSICHUTH CMBICIT pa6OTBI 1 OTB€CYACT HaA
[TCOPETUYCCKUEC BOIIPOCHI 110 CTATUCTUKE,

COOTBETCTBYIOIIHE OLIEHKE 3, TOr1a OlleHKa 3 Oasia.
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Ecnu cTyneHT oTBeuaeT Ha JIFoOble BOIIPOCHI IO
CTATHCTUKE U3 OTOBOPEHHOT'O TIEPEYHS, TO OIICHKA 6
0aJUIOB.

[Tepecnaua 3auera (9Kx3aMeHa)
[pero/IaBaTeNo

Ilepecnaua

20

Jl0ITyCKalOTCs CTYICHTHI, HE
HaOpasme 40 6aymIoB 1O
HaKOIIUTEILHOMY PEUTUHTY

UTOOBI MOTYYHTH OLICHKY "YIOBICTBOPUTEIHHO"
HEOOXOIUMO M JOCTATOYHO 3HATH BOMPOCHL,
MMOMEUeHHBIE 3HAKOM *** 1 yMeTs MCIONbh30BaTh ITH
3HAHMS [IPY PELICHUH IPUMepoB u 3axad. Ilpu
HEBEPHOM OTBETE J1aXKe Ha OJIMH U3 3TUX BOIPOCOB
BBHICTABJISICTCS OLICHKA "HEYAOBICTBOPUTEIBHO" .
UTOoOBI MOMYYHTh ONEHKY "XOpoIno" HeoOX0uMOo 1
noctatouno 3HaTk BCE Bonpocs! u3 nepeuns
""BOIPOCHI K IK3aMeHY" ¥ YMETh UCIOJIb30BaTh 3TU
3HAHWSI IPY PELIEHUH IPUMEPOB U 3aaad. st
[OJTyYCHUS OLEHKU "OTJINYHO" HEOOXOIUMO, B
TOHOTHEHNE K TIEpEUYHCIICHHOMY BBIIIIE, IOKA3bIBATh

TeOpPEMBI.
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7. KpuTepru 1 HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)
[To yuyeOHOMY KypCy AaHHBIN MOpa3ied He MPeTyCMOTPEH

8. IIpumepHasi TeMaTHKA MUCbMEHHBIX PA00T (KYPCOBBIX, pepepaToB, KOHTPOJIbHBIX,
pacyeTHO-IrpaMYeCKHuX M Ap.)

No i/t Tembl
1 Juddepenunanbaple ypaBHEHHS
2 Yucinosble ¥ QYHKIHOHAIBHbIE PSJIBL.
3 Teopusi BepoSITHOCTEH

9. Borpochl K 3k3aMeHy (3a4eTy)

Ne ni/m Bonpocel

1  pP**Kakwue ypaBHeHus HazbiBatoTcs nuddepennmanbapiMu. [Ipumep..

***UT0 Ha3pIBAIOT penieHrneM auddepenimansHoro ypasaenus. [lpumep

***UT0 Ha3pIBAIOT HAYAJIbHBIMU YCIOBHIMHE JUIsl U depenimansaoro ypasHenus. [Ipumep

***U10 Ha3bIBAIOT YaCTHBIM pelieHueM Jiisl nudepeHuanbHOro ypaBHeHus

***Yto Ha3pIBaOT 3afaueii Komm mis puddepennmanbaoro ypaBHeHHS

[o23 Né2 1 IF-N0 NSV | \V]

***UT0 Ha3pIBAIOT OOIMUM perieHreM Tu¢GepeHIINaTILHOT0 YPaBHEHHS (N-0T0 MOpsIKa)

Jluddepennmanbable ypaBHEHHS 1-0T0 MOPAIKa U METObl OTBICKAHUS MX PELICHUs: ***C
7 |pa3snessroIUMUCS IEPEMEHHBIM; OJHOPOIHBIE; JIMHEWHBIC; BEpHYIUIN; B IIOJIHBIX
I depennmanax.

UlnHeliHbie 0JHOPOAHBIE U(GepeHIMaTbHbIC YPaBHEHHS N-0r0 TOPsIIKA, CBOHCTBA €ro

8 €ILIEHUH, CTPYKTYpa 0OIIEro penieHus
*** Jluneitnple ogHOpoAHBIE MU epeHnnanbHbIe ypaBHEHHS BTOPOTO MOPsIIKaA C

g  [MOCTOSHHBIMH ko3 uuuenramu. CTpykTypa o0I1Iero pemeHus. XapakTepucTUIecKoe
ypaBHeHHE. Bua oOuiero penieHue ais ciay4ae, KOrga KOPHU XapaKTepUCTUIECKOTO
YpaBHEHHUs JEHCTBUTEIbHBIE Pa3IMUHbIC, IEHCTBUTEIbHBIE OJIMHAKOBbIE, KOMIUICKCHBIC YHCJIA.

10 Ulunelinble HeoAHOPOIHBIE AU depeHnnanbHble ypaBHEHH n-0ro nopsaaka . CTpykrypa

00111eT0 pereHusI.

Meton HeompeaeIeHHbIX KOO (GUIIMEHTOB Il OTBICKAHUS YaCTHOT'O PEIIeHUs] HEOAHOPOIHOTO
11  |muueliHOTO NUdPEepeHInaIbHOr0 ypaBHEHUS BTOPOTO MOPsIIKa C MPaBOi 4acThIO
CIIELMAJILHOTO BUJIA.

12 [***Uro takoe ucnbpiTanue, coobiTre. [Ipumep. Kakue coObITHS HA3bIBAIOT CITyYaiHBIMH,
[TOCTOBEPHBIMHU, HEBO3MOKHBIMU. [TprMep.

13 kA *Kakme coOBITHS HA3BIBAIOT HECOBMECTHBIMH, He3aBUCUMBIMU. [Ipumep

14 *+*Yro Takoe cymma coOBITHIA, Ipon3BeaeHrne coosTui. [Ipumep.

15 *A*Kakme coObITHS HA3BIBAIOT MPOTUBONOIOKHBIMU. [Iprmep.

16 Uro Takoe nonHas rpynmna coobIThid. UTo Takoe 3yieMeHTapHble HCX0abl ucnbiTanus. [Ipumep

17 ***Yr0 TakOe OTHOCUTEJIbHAS YaCTOTa COOBITHS, B UEM 3aKJIFOYAETCSl CBOWCTBO YCTOHYHMBOCTH
OTHOCHTEIFHBIX YaCTOT, YACTOTHOE ONPEICTICHUE BEPOSTHOCTH COOBITHSL.

18 ***Kiracciueckoe onpeeneHne BepoaTHOCTH coObITHsL. [Ipumep. CBolicTBa BEPOITHOCTH COOBITHSI.

19 ***Y croBHas BEPOSATHOCTh. BeposTHOCT pou3BeaeHus cOOBITHH. BeposTHOCTE Mpon3BeaeHus
HEe3aBUCUMBIX coObITHI. [Iprmep

20 ***BepossTHOCTH CyMMBI HECOBMECTHBIX COOBITHH. BeposITHOCTH CyMMBI COBMECTHBIX COOBITHH.
I IpruMmepsl.

21 otk Crydaiinas BenmnunHa. JIMCKpeTHBIE U HePEPhIBHBIE CTydaiHbIe BeMIuHbL. [Ipumep.

22 ***3aKkoH pacnpenereHus TMCKPETHOH ciayvyaiiHON BennuuHbl. [Ipumep.

23 UricioBble XapaKTEpUCTUKU CIYyYalHBIX BEIMYUH {MaTeMaTHYECKOe OXKHUIaHUe, AUCTICPCHs], CPEAHEE
KBaJpaTUIECKOE OTKIOHEHHE }. UTO OHM XapaKTepU3YIOT U KAKOBBI UX CBOMCTBA

24 ***Kak HANTH MaTEMaTHIECKOE OXKUAAHIE W TUCTICPCHIO TUCKPETHON CIIyJaitHON BETTMIHHEL.

25 DyHKIMA pacnpeaeseHns BepoaTHocTel F(X) ¥ IIOTHOCTh pacupeaeneHus BeposstHocren f(x)
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HENPEpBIBHOM CIy4yailHON BEJWYHMHBI, UX CBOMCTBA.

26 ***MareMaTHiecKoe 0KUIaHHe U TUCTIePCUsl HETPEPHIBHOM cIy4aliHOW BETUYHHBI.

27 ***Kak HaTH BEpOSTHOCTh MONalaHHs CITy4aifHOM BETMYHMHBI B 33JaHHBIA HHTEPBAJI, €CJIM U3BECTHA
[UIOTHOCTH pacnpeneneHus BepositHocTel f(x). YTo reoMeTpudecku BoIpaXKaeT 3Ta BEPOSATHOCTb

28 ***HopMmanbHBIM 3aK0H pacipeneiacHus, rpadyk MIIOTHOCTH PacIpeAeIICHNS, YICIOBBIC
XapaKkTepHUCTHKU

29 ***Kak HallTH BEPOSTHOCTH TOTO, YTO CIy4aifHasi BEIMYMHA C HOPMAJIbHBIM 3aKOHOM pacipeesieHHs
MPUMET 3HAUCHUE MCHBIIIE 33TaHHOTO X 1; OOJIBITIe 3a7aHHOTO X2; Ha HHTepBaie (X1,X2) ¢ TOMOIIIBIO
¢dbyaknun Jlamraca

30 ***["eHepasbHasi U BHIOOPOYHAsI COBOKYITHOCTH, KaKasi BBIOOPKa Ha3bIBaeTCs PEIPE3CHTATUBHON U KaK
e MoTy4YHTh

31 ***Kakne OIIeHKH Ha3bIBAIOTCS HECMEIIEHHBIMH, COCTOSTEIbHBIMU. UTO SBISETCS HECMEIIEHHOM
OLICHKOM MaTOXKUAAHUsI, AUCIEPCUH U KaK MX BBIUYMCIUTH O BEIOOPOUYHBIM JAHHBIM.

32 [Kakast 3aBUCMMOCTD MEKAY BETMUMHAMU Ha3bIBACTCS CTATUCTUUYECKOMN, KaKask KOPPESILHOHHOM.
[Tpumep Ha rpaduKax pacceHBaHHSI.

33 Koaddument xoppensuun. Jlist yero oH npegHa3HaueH, KAKOBBI €r0 CBOWCTBA, KAK OH BBIYHCIISIETCS

34 Urto Takoe perpeccust Y Ha X u X Ha Y. JIuneitHoe ypaBHeHue perpeccun. KosddunmeHT auHeiHon

erpeccuu

35 Kax HaliTn ypaBHEeHHE .JIMHEHHOH perpeccnu Y Ha X.

36 ***Yro Takoe uncnoBoit psaa. [lpumep. Uto Ha3pIBaeTca cymMmoit psina. Kakoi psin Ha3pIBaeTcs
CXOASAIIMMCS, KaKOH pacxosimumMcs. beckoHeuHasi reoMeTpryecKas IPOrpeccHsi U e CyMMa.

37 ***HeoOX0MMBIH MPU3HAK CXOAMMOCTH YHCIOBOTO psija. Kak ero MOKHO MCIIOJIb30BaTh JIJIs
MCCIIeIOBAHUS CXOOMMOCTH psia

38 /locTaTouHbIE PU3HAKHA CXOAMMOCTH PSIOB C IMOJOKHUTETBHBIMH WieHaMu (***cpaBHeHUS,
kH* [lamamOepa, ***pagukanbHblil, UHTErpasbHbIH). [IprMepsl

39 ***3Hakouepeayronuecs psaabl. Teopema JleliOHuUIa 1 €€ UCTIONB30BaHUE IS TPUOINKEHHBIX
BBIYMCIICHUH CYMMBI psizia.

40 ***3HakomepeMeHHbIe bl JlocTaTOYHBIE MPU3HAKNA CXOAUMOCTH. AOCOIIOTHAS U YCIIOBHAS
CXOIUMOCTb

41 ***CreneHHOH psii. MIHTEpBaN CXOAMMOCTH CTENIEHHOTO Psijia, painyc CXOJMMOCTH, KaK ero HauTH.

42 Psinp1 Teinopa u Makinopena st yakuuu f(x). IIpumeps! s dyHknmii: cos(x), sin(x), In(1+x),
exp(Xx).

43 ***criomp30BaHMe PAIOB ISl BEIYUCIEHUH TPUOIDKEHHBIX 3HaUeHUH (PyHKINH 1 onpeeIeHHBIX
MHTErpaJIOB C 331aHHON TOYHOCTBHIO

44 ***"apMOHWYECKHE KOJIeOaHUs M €ro XapaKTepUCTHKH : aMIUIMTY/a, 4acToTa, HayaiubHas (dasa.

45 ***Tpuronomerpuaeckuit psii. Kosdbbunments Dypoe, psiag Dypbe st pyHKIMIA ¢ ieproioM 2pi.

46 ***PaznoxkeHne B psif Pypbe UeTHBIX U HEUETHBIX MepHOAMYECKUX (yHKIHN

47 DyHKIMOHATBHBIHA psia. O0IacTh CXOAMMOCTH psijia. MakopupyeMocTh (yHKIIMOHAILHOTO PSJIa.
CBONCTBa MaKOPUPYEMBIX PSAOB

48 CBOICTBA CTENIEHHBIX PSJOB.

49 Vcrionb30BaHKe PSIJIOB /715l OTBICKAHUS IPHOIMKESHHBIX pellieHuH T bepeHINaTbHBIX YPAaBHEHUH

50 Y cioBue Jlupuxiie i QyHKIUH.

51 Y ciioBre cxomumocTr psiga Pypbe K GYHKIUH, 7151 KOTOPOH OH 3aIliCaH.

52 Koaddurmmentsr Dypee, psin Oypwe i dyHknuii ¢ neprogom T.

53 Paznioxxenue B psg Pypbe HeepHOIUIeCKUX YHKITHH.

54 OproroHaibHble Ha OTpe3ke [a; b] dyHKIuH.

UTOOB! MONYYHTH OIIEHKY "yIOBIETBOPUTEIBHO" HEOOXOAMMO M IOCTATOYHO 3HATH BOIPOCHI,
[MOMEUCHHBIC 3HAKOM *** 1 yMeThb MCIIOIb30BaTh 3TH 3HAHUS IIPU PEIICHUH IPUMEPOB U 3aaa4. [Ipu
HEBEPHOM OTBETE Ja)KE€ HA OJIMH U3 3TUX BOIIPOCOB BBICTABIISICTCS OICHKA "'HEYJOBICTBOPUTEIHHO" .
UT0oOB!I MONy4nTh OIIEHKY "XOoporio" HeoOxoaumo U noctatouHo 3HaTh BCE Bompock! u3 nepedns
"BOIIPOCHI K AK3aMEHY'" ¥ YMETh UCIOJIb30BaTh 3TU 3HAHUSA MPU PELLICHUU IPUMEPOB U 3ada4. s
MTOJTY9ICHHS OIICHKH "OTIIMIHO" HE00X0IMMO, B IOMIOJHEHNE K IIEPEUNCICHHOMY BEIIIE, TOKA3hIBAThH

TCOPEMBI.
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10. ®oHa OLIEHOYHBIX CPEICTB /1JIsl IPOBeAeHNs POMEKYTOUHOM aTTeCTAllUN
00yYarOIIMXCS MO JUCIHUIINHE

10.1. ITacmopT ¢oHaa OLIEHOYHBIX CPEACTB

Ne i/ Koutponupyembie pasuebl Koa konTposmmpyemoit HaumeHoBaHue
(TeMbl) TUCHUNIHHBI KOMIIeTEHIUH (MJIU ee YaCTH)| OLEHOYHOr0 CpeacTBa
Konrponsnas pabora,
N3, Teopetnueckuit
1 Tuddepennmanbpabie KOILIOKBHYM,
ypaBHEHUS
TECTUPOBAHUE
Konrponsnas pabora,
9 UrciioBeie 1 N3, Teopetnueckuit
(YHKITMOHATBHBIC PSIIBI KOJUIOKBUYM
Konrtponbnas padora,
N/13, Teopetnueckuit
3 Teopust BeposiTHOCTEN KOJUIOKBUYM,
TECTUPOBAHUE
Pacuérnbie paboThl,
4 MaTtemaTuyeckas U UX 3alIUTa,
CTaTUCTUKA TECTUPOBAHUE

10.2. TunoBbie KOHTPOJIbHbIE 32JaHUS UM HHbIE MATEePHUAJIbl, HEOOXOAUMBbIE [IJIsl OLEHKH
3HAHUM, YMEHHH, HABBIKOB M (WJIH) ONBITA AEATEJIbHOCTH, XapaKTEePU3YIOIIMX ITANbI
(¢popMupoBaHNs KOMIIETEHUMI B IIpoLiecce 0CBOCHUsI 00pa30BaTeIbLHOI MPOrPaMMbI

10.2.1. MuauBuayaabHble foMamHue 3aaanusa (U13)

Juddepenunanbable ypaBHEHHS 1-0T0 nopsaka

1. Haiftu pemenus 15-tu nuddepeHnmaibHbIX ypaBHEHUH 1-0T0 mopsaKa, BKIIOYAIOIMINX
nuddepeHranbHbIe YpaBHEHH ¢ Pa3IeNoIUMKICS IEPEMEHHbBIM; OJIHOPOIHbIE; IMHEHbIe; bepHyuin;
B IIOJIHBIX AU pepeHnnanax.

2. Onpeaenuts TUN JU(PepeHINaIbHOro ypaBHeHus 1-oro nopsaka.

Juddepennunanbable ypaBHEHUS 2-0T0 MOPSIKA

1. Haiftu pemenus 3-x nuddepeHnuaibHbIX ypaBHEHUN 2-0T0 MOPSAKA, TOMYCKAIOMUX TOHUKEHNE
HopsiIKa

2. HaiiTu pernieHust 5-1 TMHEWHBIX OAHOPOAHBIX MU (HepeHIINATFHBIX YPABHEHUH 2-0T0 MOPSIKa C
MOCTOSIHHBIMU K03 puiimeHramu.

3. Haiitu penreHust 5-1 TMHEWHBIX HEOTHOPOTHBIX MU GEpEeHIINATBHBIX YPaBHEHHI 2-0T0 MTOPsIKA C
MOCTOSIHHBIMU K03 purimenramu.

4. HaiiTu peuieHue cucTeMsbl U3 2-X JMHEWHBIX OJTHOPOAHBIX UG (epeHINaTbHBIX YPaBHEHUH C IByMS
HEU3BECTHBIMU.

UuciioBbIE U CTEIICHHBIE PSAbI
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1. UccnenoBaTh YUCIIOBBIE PsIIbl HA CXOAUMOCTD.

2. HaliTu “HTEpBaJIbl CXOJAUMOCTH 3a/IaHHBIX CTETICHHBIX PAJIOB.

3. Pa3noxuts 3a1annble GyHKIUHU B psig MakiopeHa.

4. BeruncnuTh NpuOMKEHHO 3HAYSHUS 3aJaHHBIX (QYHKIUN C YKa3aHHONH TOYHOCTBIO.

5. Beruucaute npubInxEHHO 3HAUCHUE 33JJaHHOTO ONPEeIEHHOTO HHTETpaia ¢ YKa3aHHON TOYHOCTHIO.
6. HaiiTu HeCKOJIBKO MEPBIX YICHOB PA3JIOKEHUA B psAl peiieHus 3aaaun Ko 3aganHoro

Qg QepeHINaTbHOTO YpaBHEHUSL.

Psaner @ypee:
1. Paznoxuts B psig Oypre 3aaHHble PYHKIIMHU HAa yKa3aHHBIX HHTEpBajax.
2. Pa3nmoxxuth B psiji IO CHHYCAM UM KOCHHYCaM 3a/IaHHbIe (PYHKIIMH HA YKa3aHHBIX HHTEPBAIAX.

Teopus BEposATHOCTEN:

1. 3agaHo HECKOJIBKO COOBITHH. BbIpazuTh uepes 3Tu coOBbITUS IpyrHe COOBITHS UCIIOIb3YsI TOHITHE
CYMMBI COOBITHI, TPOM3BEACHNUS COOBITHI, IPOTUBOIOIOKHOTO COOBITHS.

2.3a/1aHbl BEPOSITHOCTU HECKOJIBKUX COOBbITUI. HailTh BeposATHOCTH COOBITHS, KOTOPOE MOYXHO BBIPA3UTh
Yyepe3 CyMMBI M IPOU3BECHHS 3aJaHHBIX COOBITHIA.

3. JlaHa cxema U3 HECKOJIbKUX JIEMEHTOB, UMEIOLIMX IIOCIEA0BATENbHbBIE U TAPAIJICIIBHBIE CBS3U MEXIY
COOO1.

3a1aHbl BEpOSITHOCTU 0€30TKa3HOM paboThl 3THX 31eMeHTOB. HailTu BeposTHOCTD paboThI Bcell CXEMBI.
4. 3aaHbl YCIOBHBIC BEPOSITHOCTH HACTYIUICHUS COOBITHS A Ut HecKobkux coobrtrii b1, b2, b3, b4
MIOTIapHO HECOBMECTHBIX, U BEPOSITHOCTU 3TUX cOObITUH. HaliTh BepOsATHOCTh pean3aiiy coObITHs
b1,ecnu npouzonuio codbITus A.

5. Cnyyaiinas BenmuunHa X-4HUCI0 HACTYMJICHUS COOBITUS A B «K» UCHbITaHUAX. IS 3a1aHHBIX
BEPOSITHOCTH A, M «K» 3amucarh (QyHKIMIO pacripeesieH s CIyYaiiHOW BeTHYUHBI X U TIOCTPOHTH €€
rpaduK; HAlTH MaTeMaTUYECKOE OXKHUIaHUE U AUCTIEPCUI0 X; BBIYUCIUTH BEPOSTHOCTb TOTO, YTO
OTKJIOHEHHE X OT MaTEMAaTUYECKOI0 0KUAAHUS HE IPEBBICUT 3aJAHHOTO YHCIIA.

6. 3agaHa pyHKIMA IUIOTHOCTH BEPOSITHOCTEH HENPEPBHIBHOM C1y4aiiHONW BeMUUHBI X.

Tpebyercs: - moctpouth €€ rpaduk; - HanmucaTh QYYHKIMIO pacTIpeIeICHUsT BEPOSITHOCTEH CITydaitHON
BEJIMYHHBI

X; - HAalTH YUCIIOBBIE XAPAKTEPUCTUKHU X; - BBIYUCIUTD BEPOSTHOCTh TOT'O, YTO OTKIIOHEHUE X OT
MaTEMaTHYECKOT0 OKUIAHMSI HE IPEBBICUT 33JaHHOTO YHCIIA.

10.2.2. KomnuieKT 3a1aHuii 1J151 KOHTPOJIbHOM padoThI

Huddepenunanbable ypaBHeHUs 1-oro nopsaka

1. Haiitu o61iee pemeHre qudQepeHnaabHoro ypaBHeHUs 1-0ro nopsiika ¢ pa3aessouMucs
MIEPEMEHHBIMHU.

2. Haiitu o61ee pemeHue oHOPOIHOT0 JU(GepeHIMaIbHOr0 ypaBHeHus 1-0oro nopsiaka.

3. HaiiTu o6uiee pemenue nuHeiHOro tud depeHnuanbHoro ypaBHeHus 1-oro nopsaka.

Juddepenunanbable ypaBHEHHS 2-0T0 MOPSIKa

1. Haiitu pemienue TMHEHHOTO AU PEepeHInanbHOr0 ypaBHEHUS 2-0T0 HOPsAKa, TOIMYCKAIOIIEro
MIOHM)KEHUE TIOPSAKa.

2. HaiiTu perenust 1ByX TMHEMHBIX HEOTHOPOAHBIX MU (depeHIIHaTbHBIX YPaBHEHUH 2-0T0 MOpsIIKa C
MOCTOSIHHBIMU K03(p(pULIMEHTaMU U TPaBOX YaCThIO CIIEUATLHOTO BUA.

UucnoBble U CTENIEHHBIE PSIIbI

1. HaiiTi mHTEpBan CXOIMMOCTH 33JaHHOTO CTENIEHHOTO PA/Ia.

2. HaiiTi 3 nepBbIX 4ieHa pa3ioKeHUsa B CTETICHHOM psijl 3alaHHON (QyHKITHH.

3. Beruucnauts npuOIMKEHHO € YKa3aHHOM TOYHOCTBIO 3HAYCHUS 3a1aHHON (QYHKIIMU HITH 3aJaHHOTO
onpeaenEHHOro HHTErpaa.

Psnp1 ®dypoe:
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1. Paznoxuts B pag Pypre 3a7aHHy0 QYHKINIO Ha yKa3aHHOM MHTEpBaJe.

Teopus BepoATHOCTEM:

1. 3amana QyHKIMS IIIOTHOCTH BEPOSITHOCTEH HEMPEphIBHOM ciayualiHol BenuunHbl X. TpeOyercs:

- HAUTH MaTeMaTUYECKOE OKUJAHUE U TUCTIEPCUIO X;

- BBIYUCIIUTh BEPOSATHOCTh TOI'O, YTO OTKIOHEHHE X OT MaTEMaTUYECKOT0 OKUIAHUS HE IPEBBICUT 3aJaHHOTO
qHCha;

- BEpOSATHOCTh TOTO, YTO X NMPHUMET 3HaYCHUE Ha UHTepBaie (a, b),;

-BEPOSITHOCTH TOTO, YTO X MPUMET 3HaUeHHE OOJbIIIee 33JaHHOTO YUCIIa C, BEPOSITHOCTH TOTO, YTO X MPUMET
3HAUCHHE MEHbIIeE 3aJaHHOTO Yncia d.

2. 3apaTh 3aKOH pachpeaesIeHus TMCKPETHON ciay4yaiiHoH BennuuHbl X. HaliTn MaTeMaTHueckoe O)KUJaHue 1
nucrnepenio X. HailTi BEposSITHOCTh TOT0, 4TO X NMPUMET 3HAYEHHUE MEHBIIIEE MATEMAaTHUYECKOIO OXKUIaHUS.
HaiiTi BEposSITHOCTH TOTO, UTO B TPEX UCIIBITAHUSX CIlydaifHas BeIMYMHA X MPUMET 3HaUeHHE OOJbIIIee
MaTeMaTHYECKOr0 0’KMJaHHsI POBHO JIBa pasa.

10.2.3. TunoBeie BONPOCHI U3 0AHKA TECTOBBIX 3aJaAHMIi JJIsi HTOrOBOI'0 TECTHPOBAHMS
JAnddepennuanbubie ypaBHEeHHUS
1. O6mee pemenue nuddepennuanbaoro ypasaenus y' —y' —6y =0 umeer Bujg

1 y=Ce"+Ce™
s y=Ce™+Ce”
3 y=Ce +Ce™
4. Y=¢€"(C,cos2x~C,sin 2x)

2 2
2. O6riee penienne quddepeHHaIbHOTO ypaBHEH s Y = XZ# AMEET BUL
X

1 Y =2arctg(2u-1)
o y=2u-l+c
3 2arctg(2u-1) =Ihx+c
4_ y = X—- L

Inx+C

3. Ypasuenuem Buga Yy'= f,(X)f,(y) sBusercs

1. ¢ pasacIAromuMucCs NICPEMECHHBIMUA
2. nuHelHoe

3. OITHOpOIHOE

4. ¢ pa3leneHHbIMU TIEPEMEHHBIMU

Tema: JiieMeHTBI KOMOMHATOPUKH

Tema: DiieMeHTBI TeOPUHU BEPOATHOCTH

1. Bpocatorcst 2 MoneTsl. BeposTHOCTB TOrO, UTO BHIIAAYT U repO, U pelika, paBHa
A)1/3

B) 0.3

C) 1/4

D) 0.5+

2. Yucno rpy30BbIX MalllMH, TPOE3KAIOIINX MUMO O€H30KOJIOHKH, OTHOCUTCS K YHCITY JIETKOBBIX MAIllUH,
Kak 3:2. MI3BecTHO, 4TO B cpetHeM oj1Ha U3 30 rpy30BBIX U OJHA U3 25 JIETKOBBIX MallluH
OCTaHaBJIMBaeTCs JUIs 3anpaBKu. HaliTh BEpOSATHOCTH TOTO, YTO MPOE3KaroIas MalluHa OyIeT
3aIpaBIIsATHCSL.

A) 0.036+

B) 0.33

C) 0.04

D) 0.5
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3. Bpocarores 2 kyOouka. BeposTHOCTB, YTO CyMMa BBINABIINX OYKOB paBHa 3, COCTaBUT
A)1/3 .
B) 1/6
C) 3/36
D) 1/18+
4. 3aBoa B cpeaHeM naet 27 % npoaykuuu Beiciiero copta u 70% - nepBoro. Haiiqure BepoATHOCTh
TOTO, YTO HayAauy B3sITOE U3/eNIue HEe OyIeT BBICIIETO WM MEPBOrO COPTa.
A) 0.7
B) 0.27
C) 0.03+
D) 0.96

5. B smuke B 5 pa3 0oJbllie KpacHBIX MIAPOB, YeM YepHBIX. HailTh BEpOSTHOCTH P TOTO, YTO BHIHYTHIN
HayraJl Iap OKa)keTCsl KpacHbIM.
A)0.5
B) 1/6
C) 0.6
D) 5/6+
6. Bomymeno 100 notepeiiHbIX OUIETOB, IPUYEM YCTAHOBIIEHBI ITPU3bI, U3 KOTOPHIX 8 110 1 py6., 2 -10 5
py0. u 1 -10 py0.. Haiigute BeposTHOCTH po (OuiieT He BeMrpan), p1 (Omiet Beurpan 1 pyo.), ps (Ouner
BeIMTpai 5 py0.) u p1o (6uner Bemrpan 10 py6.) coObITHIA.
A) po=0.88; p1=0.08; ps=0.02; p10=0.01

B) po=0.89; p1=0.08; ps=0.02; p10=0.01 +

C) po=0.89; p1=0.08; ps=0.01; p10=0.02

D) po=0.9; p1=0.08; ps=0.02; p10=0.01
7. bpocaercs 5 moneT. KakoBa BEpOSITHOCTb TOTO, UTO TPU Pa3a BhIMAJET repo?
A) 11/16
B) 5/16 +
C) 17/32
D) 15/32

8. B kpyr paguycom 10 momerieH MeHbIINI Kpyr paanycom 5. HaliTu BeposSTHOCTH TOTO, YTO TOUKA,
Hay/ady OpollleHHas B OOJIBIION KPYT, MONaJAeT Takke U B Manbli Kpyr. [Ipeanonaraercs, uyto
BGpOSITHOCTI) IIormagaHuA TOYKU B prr HpOHOpHI/IOHaHI)Ha Iiomaan prra 1 HC 3aBUCUT OT €ro
pacmoIoKeHUsI.

A)0.5

B) 0.25+

C) 0.05

D) 0.75

9. Ha orpeske mnHoit 20cM nomelnieH MeHbIMi oTpe3ok L anunoit 10 cM. Haiitu BeposTHOCTH TOTO
YTO TOYKa, HayJjauy MOCTaBJICHHAs Ha OOJIBIION OTPE30K, MOMaAET TAKXKE M HAUMEHBIITHA OTPE30K.
HpCI[HOHaFaGTCﬂ, qTo BGpOfITHOCTb IIoImagaHusd TOYKU HA OTp€3OK HpOHOpIII/IOHaHI)Ha JJINHE OTpe3Ka 1 HC
3aBHCHT OT €T0 PACIIOIOKEHHUSI.

A)O0.1

B) 0.5+

C)1/4

D) 0.2

10. BeicTpo Bpamarmuics AUCK pa3AaesieH Ha YETHOE YUCIIO PABHBIX CEKTOPOB, MOMEPEMEHHO
OKpallleHHBIX B Oenblii ¥ uepHbIi 1BeT. [1o nucky mpousBeneH BeicTpel. HailTi BEpOSITHOCTB TOTO, UTO
ITyJist IIomaacT B OAUH U3 6CJ'II)IX CCKTOpOB. HpezmonaraeTCﬂ, qTO0 BGpOSITHOCTI) IIormagaHust IIyJin B
TUIOCKYIO (PUTYpY MPOMOPIHOHANIBHA TUIOMIAIN 3TON (PUTYPBHI.

A)0.4

B) 0.75
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C)0.25
D) 0.5+
11. B xpyr paguycom 20 BnucaH MeHbLIMI Kpyr paanycoM 10 Tak, 4To UX HEHTphI coBnagatoT. Halitu
BEPOSATHOCTb TOT0, YTO TOUKA, HayAady OpolIeHHas B O0JIBLION KPYT, ONaAeT TakKe U B KOJIbLO, 00-
pa3oBaHHOE TOCTPOCHHBIMU OKpYKHOCTSIMU. [Ipenmonaraercs, 4To BEpOATHOCTD [10Ma/1aHUsl TOUKU B
KpYT IPONOPLMOHANIbHA MJIOLIAIU KPyTra U HE 3aBUCHUT OT €0 pacloIoKeHusl.
A) 0.75+
B) 0.25
C)0.5
D)0.4

Tema: Ciryuaiinble BeJJUYUHbI

1. Cayuvaiinas BenmuunHa X MpUHUMAET 3HavyeHus 7, -2, 1, -5, 3 ¢ paBHbIMU BepoaTHOCTIMU. Haiinure
MX.

A) 0.8+

B) 0.7

C)0.9

D)0

2. Monery 6pocamu 100 pa3.70 pa3 Bbiman oped, st IPOBEPKHU THIIOTE3bI O CAMMETPHUYHOCTH MOHETHI
CTPOMM JIOBEPUTEIILHBINA UHTEPBAJ U MPOBEPSIEM, TIOTaIH JIu MbI B Hero. [1o kakoit oopmyie cTpouTcs

JIOBEPUTENIbHBIN MHTEPBAJL, U YTO J1aCT IPOBEPKA B HAILIEM KOHKPETHOM ciiydae?
Pq

m
Io.gs(p) =—+2|—
n N CUMMETpUYHBIC

m
Io.gs(p)zﬁizv pan

B) , HE CHMMETpPHUYHBIE

A)

m
Io.gs(p)zfiz L
C) n N | HEe CUMMETpUYHbIE +
m
Io.gs(p) =—415 P

n \m , CAMMCTPHYHBIC

3. MX =5, MY =2. Hcnonb3ys CBOWCTBa MaTEMAaTHIECKOTO OXHaaHus, Haimure M(2X — 3Y).

A) 4.+

B)3

OS5

D)2

4. Ecnu BepOSITHOCTh p HEKOTOPOTO COOBITHS HEM3BECTHA, & JIJISl OIICHKH 3TOW BEPOSITHOCTH
MIPOU3BOJUTCS N UCTIBITAHUH, TO 95%-bIil JOBEPUTENBHBIN HHTEPBAI JJI1 BETUYUHBI P HAXOAUTCA IO

dbopmyre

B) n n
m m n-m 2
C |095(p)—Fi " Tn dn s
~ . 5 =
loos(P)=P+—=+P-Q p—2 n-—m
D) n ,rie . n’n
5. DX = 1.5. Ucnonap3ys cBoiicTBa aucnepcun, Hailaiute D(2X+5).
A)3
B) 11
)8
D) 6+

6. I mpoBepKu Ha BcxoxkecTb 0b110 ocestHo 2000 cemstH, u3 kotopbix 1700 mpopocio. PaBHoit uemy
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MOKHO MPUHATH BEPOSTHOCTH P MPOPACTAHUS OTIACIBHOTO CEMEHH B 3TOU mapTuu? CKOJIBKO CEMSIH B
cpenHeM (Ha30BEM 3TO YUCIO M) B3OHIET M3 KAKIOW THICIYN TTOCESTHHBIX ?

A) p=0.15; M=150

B)g=3/20; M=800

C) p=0.85; M=850+

D) p=17/20; M=750

7. MX=1.5. ucnosib3ysi CBOMCTBa MAaTEMaTUYECKOTO OXKUAaHus. Haiiaure M(2X+5).

A) 8.+

B) 6.5

03

D)5

8. X u'Y - "ezaBucuMbl. DX =5, DY = 2. Ucnons3ys cBoiicTBa aucrepcuu, Haiianre D(2X+3Y)

A) 30

B) 38+

C) 16

D) 26

9. l1s KOHTPOJISI Ka4ueCcTBa MPOAYKIIMH 3aBOJIa U3 KaXI0H MapTUU TOTOBBIX U3/ICTHI BBIOUPAIOT IS
nposepku 1000 neraneit. [IpoBepky He BbaepKuBatOT B cpeaneM 80 uzaenuil. PaBHoil uemy MOXXHO
MIPUHATH BEPOSITHOCTH TOT'O, YTO HAYTaJl B3ATOE U3/IEIHNE TOr0 3aBO/Ia OKAKETCS KAaUeCTBEHHBIM?
CkonpKO MpuMepHO OpaKOBaHHBIX U3eNuid (Ha3oBeM 3T0 uucio M) Oyaet B maptuu u3 10000 equnmi?
A)p=0.7; M=700

B) p=0.8; M =800

C) p=0.92; M;= 800+

D)p=0.08; M =100

10. BeposiTHOCTB TOTO, YTO pa3Mephl ACTAIM, BHIITYCKAEMON CTAHKOM-aBTOMATOM, OKaXYTCS B Mpeesax
3aJlaHHBIX J0myckoB, panHa 0.96. Kakos npouent 6paka (? Kakoe Komu4ecTBO HETOAHBIX JeTalell B
cpenHeM (Ha30BeM 3TO Yucio M) OyaeT coaepkarhes B Kax10i naptun oobemom 500 mTyk?
A)q=0.96%; M =40

B) g =96%; M =480

C) q=4%; M=20+

D) q=0.4%; M = 496

11. Ha HekoTOpoM 3aBojie OBLIIO 3aMEUYEHO, UTO MPU OMPEAETEHHBIX YCIOBUIX B cpeqHeM 1.6% U3rotos-
JIEHHBIX U3/ICJIUNA OKa3bIBAIOTCS HEYAOBIICTBOPSIOMIUMHE CTAHIAPTy U UAYT B Opak. PaBHO ueMy MOKHO
MIPUHATH BEPOSITHOCTH TOTO, YTO HAYTAJl B3ATOE U3/IEINE ITOTO 3aBO/Ia OKAKETCS KAaUeCTBEHHBIM?
CKOJBKO MPUMEPHO HEMPUTOTHBIX U3AeNui (Ha3oBeM 3To yrcio M) Oyzaert B naptuu u3 1000 uzmemnmii?
A)p=1.6; M=16

B) p=0.016; M= 160

C) p=0.984; M=16 +

D)p=0.16; M=16

12. Kynnieno 500 notepeiinbix 6unetos. Ha 40 13 HUX ynan BRIMTPBILI 110

1 py6., Ha 10 - o 5 py6., Ha 5 - HO 10 py©. Haiiqu cpeaHuii BEIMTPHILL.

A) 2

B) 0.35

01

D) 0.28 +

13. Bo3moskHBIE 3HaUEHN CIy4allHOM Benn4dnHbl X TakoBbl: X1 =2, X2 =5, x3 = 8. M3BecTHBI
BEPOSITHOCTH:

p(X=2)=0.4; p(X=5)=0.15. Haitnure p(X = 8).

A) 0.5

B) 0.55

)04

D) 0.45+
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14. Kymuteno 1000 notepeiinbix 6uneroB. Ha 80 u3 Hux ynan Bemrpsii no 1 py6., Ha 20 - mo 5 py0., Ha
10 — mo 10 py6. Kakast TabGinira onmuchIBaeT 3aKOH pacipeesIeHUs BBIUTPHIIA?

A)
x|0 1 5 10
p | 0.87 0.08 0.02 0.01
+B
x| 0 1 5 10
p | 0.89 0.08 0.02 0.01
9)
x| 0 1 5 10
p|0.91 0.08 0.02 0.01
D)
x|0 1 5 10
p|0.8 0.08 0.02 0.01
15. 3agana Tabiuia pacnpenencHus ciydaiiHoi Benuunnbl. Haiitu C.
X 0 1 2 3
p C 0.4 0.2 0.1
A) 0.5
B) 0.3+
C)0.2
D)0.4
16.3agana Tabnuia pacnpeaeneHus ciydyaiHoi Benuunnbl. Haiitu p(x<3)
X 0 1 2 3 4
p 1/4 1/8 1/4 1/8 1/4
A) 5/8+
B) 1/2
C)3/8
D) %

Tema: Dj1eMeHThbl MATEMATHYECKOH CTATHCTHKH
5. dopmyna D (-X) = D(X):
O He€ BEpHa
O BEpHa TOJIBKO JJISI OTPULIATENBHBIX CIIyYalHbIX BEJINYHH
O BEpHA TOJBKO JJISI OJIOKUTEIBHBIX CIyYaHBIX BEMTUYUH X
©® BepHa
6. Jlana BeIOOpKa o0BbeMa N: X1, X2, ..., Xn . ECIIN Kax b1l 2IEMEHT BBIOOPKU YBEIUYHUTH B 5 pas, TO

BBIOOPOYHOE CpeHEe X
O BO3pacTeT B 5 pa3 U BLIOOpOUHAs AMCHepcHs S 2Bo3pacTeT B 5 pa3
© Bo3pacTeT B 5 pa3, a BeIOOpouHas aucnepcus S 2 ysenmuuutes B 25 pas
O BO3pacTeT B 5 pa3, a BBIOOpOUYHas JUCTIEPCHs HE U3MEHUTCS
o BoO3pacTeT B 25 pa3, a BEIOOpOUHAs AucHepcHs S 2yBeluduTcs B 5 pa3
7. ABTroManvHa npunuia u3 Muncka B Morunes co ckopocThio 40 KM/4 U cpa3y *ke MoBepHYyJa
ob6patHo. CKOpoCTh €€ Ha 0OpaTHOM TTyTH ObUTa Ha 20 KM OombIie. CpeaHsisi CKOPOCTh aBTOMOOHIIS
paBHa
® 50 xm/g
o 100 km/4
o 60 xm/4
o 40 xkm/g
8.  JlanHbIe 0 MpUOBLIH, TOyYEHHON B TEUCHNE MECSIIA, 32 MTOCIETHUE 5 MECAIIEB OKA3aIINCh
CIIEAYIOIIUMU:
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C MOMOIIIBIO Mecsn sSHBapb | ¢eBpaib | MapT arpeb Mai MeToa
HauMEHBIITUX HpI/I6I)IJ'IB 1022 1040 1060 1071 1087 KBaJpaToB 110
3TUM TOYKaM CTPOUTCS IpsiMasi perpeccuu. JTa npsmas Ajs NpuOblUId B MapTe JAaeT 3HaYCHHE
(Yxazanue. OnpenenuTs 3T0 3HaUeHHE 0€3 NOCTPOEHHUS IPSIMON PErPECCUN)

o 1028

o 1071

©® 1056

o 1067
9.  Bcerna mu BepHa dpopmysa M (X+Y)= M(X) + M(Y)?

O TOJIBKO JUIsl OTPULIATENIbHBIX CIIyYalHbIX BEJIMYUH X U Y

O Ja, Bcerga

® TOJNBKO /ISl HE3aBUCUMBIX CITy4alHBIX BeJIMYMH X U Y

O TOJIBKO JUISl TIOJIOKUTEINIBHBIX CIIyYalHbIX BEIUYUH X U Y
10. IInotHOCTh pacnpeneneHus f(X) MokHO HaiTh 1o GpyHKIMU pacnpeaencHus F(x) mo ¢popmyie

o fX)=F(x)
f(x):_jF(t)dt

® f(X)=F(x)
f(x)= wa (tht

11. Z[J'ISI 2-x HOPMAJIbHBIX HE3dBUCUMBIX BCJIMUUH C OAUHAKOBBIMU JUCIHCPCUAMU ITOJTYYCHBL BLI60pKI/I

o0beMa Nx=42 u Ny=20 ¢ TAKMMH XapaKTepucTHKamu: ~ = 64, Sy 2 = 16, Y= 59, Sy 2 = 25.
[Ipu ypoBHe 3Haunmoctu o = 0,05 mpoBepsieTcs TUMOTE3a O PABEHCTBE TeHEPATIBbHBIX CPEAHUX [Ux =
Wy (KOHKypUpYIOIIasi TUIIOTE3a [ix [ly). OTBITHOE 3HaUEHUE CTAaTUCTUKU T, MpUMeHsIeMOn AJis
nposepku runotessl Ho, paBHo 4,17. I'unoteza Mx= My

®© He NpOXOaUT

O HYXHbI TabnuIbl pactipeaeneHuss CThioeHTa

O TMPOXOAUT

O HYXHbI JOMOJHUTEIbHBIE ONBITHI

12. Cnyuaiinas BennuuHa X pacnpezeneHa paBHomepHo Ha otpeske [0, 1]. Ciryuaiinas Benuunna Y =

X + 2 OyaeT uMeTh
O paBHOMEpHOE pacnpeneneHue Ha orpeske [0, 3]
© paBHOMEpHOE pacIpee/ieHue Ha oTpeske [2, 3]
o Y He OyJeT UMeTh paBHOMEPHOE pacIpeesieHue
O paBHOMEPHOE pacIpe/esieHue Ha oTpeske [-2, -1]

13. CuyuaiiHas BeIMuuHa pacipe/esieHa paBHOMepHO Ha otpeske [0, 5]. P1 — BeposTHOCTB, UTO
ciy4yaitHo OpolleHHast Touka rnonajeT Ha oTpe3ok [0, 1]. P2 — BeposiTHOCTB, 4TO CITy4aiftHO
OpoleHHas TOUKa MMOMaJeT Ha 0Tpe3oK [3, 4]. Torna MOXKHO yTBEpXkAaTh, YTO

® P1=P2
o P2>P1
o P2 B Tpu paza Gospie P1
o PI>P2

14. B MomeHTHI BpeMeHH 11, 12, 3 ¥ T.4. IpOBOASITCS HAOMIOIEHNUS, UX PE3YJIbTaThl 3alIMCHIBAIOTCS B

TaOIUIy

t t1 t2 3 ts ... tn
y I y2 Y3 Y4 ... Yn

I[J'IH TOT'0 YTOOBI HU3YYUTH (I)yHKI_II/IOHaJ'ILHYIO TCHACHIIMIO U3MCHCHUA Ha6JIIOI[aCMOI>'I BCJIIMYHUHBI BO
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BPEMEHH, CIICIYeT
O TIOCTPOHTH BapUALMOHHBIN PsIJT
® nocTpouTh rpauk

o mocuurtats Y . S?
MMOCTPOMTD MPSAMYIO METOJIOM HAMMEHBIIINX KBAJAPaTOB

11. O6pa3oBaTe/ibHbIE TEXHOJOTMH U METOANYECKHE YKA3AHUSA 110 OCBOCHUIO U CIIUTIINHBI
(yueOHOrO0 Kypca)

TexHOMOTNN TPAAUIIMOHHOTO 00yUYeHHS B (hopMme:
- Jlexumu.
- [IpakTudeckue 3aHsATHS.

- CamocTosTensHas padora.

WHTepakTHBHBIC TEXHOIOTHH B (hopMme:
-CeMHHAp-TUCKyCCHsL. (TIpakTHUeCKKe 3ausaTus 6, 12)

10.1. ITacmopT oHIa OLIEHOYHBIX CPEACTB

Ne i/ Kontpoaupyembie pa3aesbl Koa konTposmmpyemoi HaumeHoBaHue
(TeMbl) TUCHUILIUHBI KOMIeTeHI UM (WU ee 4acTH)| OIEHOYHOI0 CPeACTBAa
Konrponsnas pabora,
N3, TeopeTrueckuit
1 Tuddepennmanbpabie KOJLTOKBHYM,
ypaBHEHUS
TECTUPOBAHUE
KonTponbHas pabora,
5 UucioBbie 1 N/13, Teopetnueckuit
(YHKIIMOHATILHBIE PSIJTbI KOJIJIOKBUYM
KonTponbhas pabora,
N/13, TeopeTrnueckuit
3 Teopust BEpOATHOCTEN KOJIJIOKBUYM,
TECTUPOBAHUE
PacuérHble paboThl,
4 MaremaTnueckas Y WX 3allMTa,
CTaTUCTUKA TECTUPOBAHUE

10.2. TunoBbie KOHTPOJIbHbIE 32IaHUS UM UHbIE MATEPHAJIbI, HeOOXOAUMBbIE JIJIs1 OLleHKH
3HAHHM, YMEHHM I, HABBIKOB U (WJIH) ONBLITA AeATEJbHOCTH, XaPAKTEPU3YOLIUX ITAINBI
¢GopmMupoBaHus KOMIIETEHIUII B IIpoIecce OCBOEHHUSI 00Pa30BaTe/IbHOI MPOrpaMMbl

10.2.1. UuauBuayaabHble fomamHue 3aaanus (U/13)

Huddepenunanbable ypaBHeHuUs 1-oro nopsaka
1. Haiitu pemenus 15-tu nuddepeHanbHbpIX ypaBHEHHH 1-0r0 mopsika, BKIOYarOIuX
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Qg QepeHranbHbIe YpaBHEHHS ¢ Pa3IeNAIOIIUMICS IEPEMEHHBIM; OJIHOPOIHBIC; IUHEHHbIe; bepHyun;
B MOJHBIX AuddepeHnnanax.
2. Onpenenuts TUN JU(GepeHIIMaTIBLHOr0 ypaBHeHus 1-oro nopsaka.

Huddepenunanbabie ypaBHEHHS 2-0T0 MOPSIKA

1. Haiitu pemenus 3-x quddepeHmanbHbIX ypaBHEHUH 2-0T0 MOPSIIKA, JOMYCKAOIINX TOHUKEHUE
HopsiJKa

2. Haiitu pemenust 5-u TUHEHHBIX OAHOPOAHBIX AU(depeHIInaTIbHBIX YPAaBHEHUH 2-0T0 MOPSAKA C
MOCTOSTHHBIMU K03 punmenramu.

3. Haiitu pemenust 5-u TuHEHHBIX HEOTHOPOAHBIX AU(depeHIINaTIbHbIX YPaBHEHUHN 2-0T0 MOPSAKA C
MOCTOSIHHBIMU K03 punmenramu.

4. HaiiTu penieHrne CUCTEMBI U3 2-X JTMHEHHBIX OJHOPOIHBIX TU(PepeHITMAIBHBIX YPABHEHHUH C IBYMS
HEU3BECTHBIMHU.

UucioBble U CTEIICHHBIE PSABI

1. MccnenoBaTh YMCIIOBBIE PAABI HA CXOAUMOCTb.

2. HaiiTu uHTEpBaIbl CXOAMMOCTH 33JaHHBIX CTEIICHHBIX PSJIOB.

3. Pa3noxute 3a1anHble GYHKUMU B psig MakiopeHa.

4. BeruncnuTh NpuOIMKEHHO 3HaYEHUS 3aJaHHBIX (QYHKUUHN C YKa3aHHON TOYHOCTBIO.

5. Beruncnuth npuOIMKEHHO 3HAUYCHHUE 3aJJaHHOTO ONPeAEIEHHOT0 HHTErpaja ¢ yKa3aHHOH TOUHOCTBIO.
6. HaliTi HeCKOJIbKO MEPBBIX WIECHOB Pa3IoKEHUs B psll pemeHus 3aaaun Komm 3aianHoro

g depeHInaTbHOTO YPaBHEHUS.

Psaner Oypee:
1. Paznoxwuts B psag Pypee 3a1aHHbIe QYHKINN HA yKa3aHHBIX HHTEPBAJIAX.
2. Pa310xuTh B psAJl 10 CUHYCaM MJIM KOCHHYCaM 3a/laHHble (DYHKIIMM Ha YKa3aHHBIX HUHTEpBajax.

Teopus BeposTHOCTEN:

1. 3aaHO HECKOJIBKO COOBITUH. BrIpazuTh uepe3 3Th cOObITHS IpYTrue COOBITUS UCIOb3YSl IOHATUE
CYMMBI COOBITHI, TPOU3BEAECHUS COOBITHI, IPOTUBOIOIOKHOIO COOBITHSL.

2.3aaHbl BEPOSITHOCTU HECKOJIBKUX COOBITUN. HailTh BEpOsITHOCTh COOBITHS, KOTOPOE MOKHO BBIPA3UTh
yepe3 CyMMbl U IPOU3BEICHNS 3aJaHHBIX COOBITHH.

3. JlaHa cxema 13 HECKOJIBbKUX 3JIEMEHTOB, UMEIOIIMX MOCIIEI0BaTENbHbBIE U MTapaJljIeNIbHbIE CBSI3U MEXIY
co0oi.

3a1aHbl BEPOSITHOCTU 0€30TKA3HOM paboThl ATHX 37eMeHTOB. HaiiTu BeposTHOCTD paboThI Bcelt CXEMBI.
4. 3amaHbl YCIOBHBIC BEPOSTHOCTH HACTYIUICHUS COOBITUS A 171l HecKoIbkux coObituit b1, b2, B3, b4
MIOTIapHO HECOBMECTHBIX, U BEPOSITHOCTHU 3TUX cOObITUH. HaliTu BeposTHOCTh pean3aiuy coObITHs
b1,ecnu npouzonuio codbITus A.

5. Cnyyaiinas BenmuurHa X-4HUCJI0 HACTYMJICHUS COOBITUS A B «K» UCHIBITAHUAX. IS 3a1aHHBIX
BEPOATHOCTH A, U «K» 3anucaTh QYHKIUIO paclpeeieHtsl cayyailHOW BeTUYUHbBI X U IOCTPOUTH €€
rpaduK; HAlTH MaTeMaTUYECKOe OKUIaHUE U JUCTIEPCUI0 X; BBIYUCIUTH BEPOSTHOCTh TOTO, YTO
OTKJIOHEHHE X OT MaTeMaTH4ECKOIr0 O’KUJaHUs HE MPEBBICUT 3aJJaHHOTO YKCIA.

6. 3agana GyHKIMA IUIOTHOCTH BEPOSITHOCTEN HENPEPBIBHOM CIy4aiHOW BETUMUYUHBI X.

Tpebyercs: - mocTpouth €€ rpaduk; - HaMKUCaTh PYHKIIUIO pacCIIpeIeICHHs] BEPOSATHOCTEHN CITydaitHOM
BEJIMYHHBI

X; - HalTH YUCIIOBBIE XAPAKTEPUCTUKHU X; - BBIYUCIUTH BEPOSTHOCTh TOTO, YTO OTKIIOHEHUE X OT
MaTEMaTHYECKOT0 OKUIAHMSI HE IPEBBICUT 33JaHHOTO YHCIIa.

10.2.2. KomnuiekT 3aiaHuii 1J151 KOHTPOJIbHOM padoThI

Juddepennunanbuple ypaBHEHHS 1-0T0 Mopsaka
1. Haittu ob1ee pemenue nuddepeHnanibHOoro ypaBHeHHs 1-0ro mopska ¢ pa3aestonMICcs
NEPEMEHHBIMH.
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2. Haiitu o01ee pemieHue oJHOPOIHOTO TudGepeHInaIbHOr0 YpaBHEeHUs 1-0ro nopsiaka.
3. Haiftu o6riee pemenue uHEHOTO Aud depeHITnaIbHOr0 ypaBHEHHS 1-0T0 opsiika.

JuddepeHnnanbHple ypaBHEHHS 2-0T0 TOPSIIKa

1. Haiitu pemienue TMHEHHOTO qU(GepeHIIMaTIbHOTO YPAaBHEHUS 2-0T0 HOPSIKA, TOMYCKAIOIIETO
IIOHMKEHUE TIOPSAKa.

2. HaiiTu pemieHus AByX JIMHEHHBIX HEOJHOPOAHBIX AU epeHInanbHbIX YpaBHEHUH 2-0T0 TOPsIIKa C
MOCTOSIHHBIMU KO3(p(pULIMEHTaMU U ITPaBOM YaCThIO CIELMAIBLHOIO BU/A.

UucnoBbIE U CTENICHHBIE PSIIBL

1. HaliT uHTEpBaJl CXOJAMMOCTH 33JITaHHOT'O CTENIEHHOTO Psa.

2. Haiitu 3 mepBbIX WieHa pa3ioXKeHHUs B CTETICHHOHN psijl 3aJaHHON (PYHKILIUH.

3. Beruncnaute npuOIMKEHHO € YKa3aHHON TOUYHOCTBIO 3HAYCHUS 3a1aHHON (DYHKIIMU WIIH 3aJaHHOTO
OIPENIEIIEHHOTO UHTErpaia.

Psaapr @ypere:
1. PaznmoxuTs B psig Pypre 3a7aHHyI0 PYHKIHIO HA YKa3aHHOM HHTEpBAJIE.

Teopus BEposATHOCTEM:

1. 3agana QyHKIUS TIOTHOCTH BEPOSTHOCTEHN HETIPEPHIBHOH ciTydaitHOU BenmmunHbl X. Tpedyercs:

- HaliTH MaTeMaTHYECKOE 0’KUIaHUE U AUCIIEPCHIO X;

- BBIYHMCIIUTH BEPOATHOCTH TOTO, YTO OTKJIOHEHHE X OT MaTeMaTHUYEeCKOTO OKUaHUS HE MPEBBICUT 3aJJaHHOTO
qHCIIa;

- BEPOSITHOCTB TOTO, 4TO X MPUMET 3Ha4eHHe Ha uHTepBaie (a, b),;

-BEpPOSITHOCTH TOTO, YTO X MPUMET 3HaYCHHUE OOJIbIliee 3aJaHHOTO YHCIIa C, BEPOSITHOCT TOTO, YTO X IPUMET
3HAUCHUE MEHbIIeE 3aJaHHOTO Yyncia d.

2. 3aaTh 3aKOH pacrpeieNeHus TUCKPETHOH cirydaitHo# BenuunHbl X. HaiiTn MaTeMaTnyeckoe OKuIaHue u
qucnepcuro X. Hailt BEposSTHOCTB TOTO, 4TO X IMPUMET 3HAUYECHHUE MEHBIIEE MATEMATHYECKOIO 0KUIAHHUS.
Haiitu BepoaTHOCTB TOTO, UTO B TPEX MCIIBITAHUAX CIydaiiHas BennyrHa X MPUMET 3HAYeHHe Oobliee
MaTEMaTHYECKOTO 0’KHIaHHs POBHO J1Ba pasa.

10.2.3. TunoBbIie BONPOCHI U3 GAaHKA TECTOBBIX 3aJaAHUI /I HTOTOBOI0 TECTHPOBAHHUS
JAudppepenuuaibHbie ypaBHEeHHs
1. Obmiee pemenne auddepennuanbHoro ypasuenust y' —y' —6y =0 umeeT B

3x —2X
y=Ce"+C,e

5.
6 Y=Ce¥+Ce”
7 y=Ce +Ce™
g y=¢"(C,cos2x~C,sin 2x)
2 2
2. O6miee penienue aupPpepeHInaILHOTO ypaBHEHUs Y’ = X 2+ Zy UMeEET BUJL
X
5 Y =2arctg(2u-1)
6. Y=2u-1l+c
7 2arctg(2u-1)=Inx+c
2X

8, y=x——"—

Y Inx+C

3. VYpaBuenuem Buna Y'= f,(X)f,(y) sBusercs

5. C pa3AeNAIONIMMUCS TEPEMEHHBIMHU
6. nuHelHOE

7. OIHOPOIHOE

8. ¢ pa3neneHHBIMH NTepEMEHHBIMU

Tema: DiieMeHTbI KOMOMHATOPUKH
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Tema: DjieMeHTBI TEOPHH BEPOATHOCTH

1. Bpocatorcst 2 MoneTsl. BeposSTHOCTH TOTO, UTO BHIMAAYT U TepO, U perika, paBHa
A) 1/3

B)0.3

C) 1/4

D) 0.5+

2. Yucno rpy30BbIX MAlllMH, TPOE3KAIOMINX MUMO OCH30KOJIOHKH, OTHOCUTCS K YMCITY JIETKOBBIX MAIllUH,
Kak 3:2. M3BecTHO, 4uTO B cpeaHeM oaHa 13 30 rpy30BbIX U OJHA U3 25 JIETKOBBIX MalllUH
OCTaHaBJIMBAETCs [ 3anpaBKu. HaiiTu BEpOSATHOCTH TOTO, YTO MPOE3KaloIas MallluHa Oy IeT
3aIpaBJIsIThCSL.
A) 0.036+
B) 0.33
C) 0.04
D) 0.5
3. Bpocarorcs 2 kyOuka. BeposTHOCTB, 4TO CymMMa BBITMABIITUX OYKOB PaBHA 3, COCTABUT

A)1/3 .

B) 1/6

C) 3/36

D) 1/18+
4. 3aBon B cpenHeM naet 27 % npoaykuuu Bbiciiero copta u 70% - nepsoro. Haliaure BeposITHOCTh
TOTO0, YTO Hay/Aady B35TOE U3JeNne He OyAeT BBICIIEro WK MEPBOro copTa.
A) 0.7
B) 0.27
C) 0.03+
D) 0.96

5. B smuke B 5 pa3 60JbIie KpaCHBIX 1IAPOB, YeM YepHBIX. HallTh BEpOSITHOCTH p TOTO, YTO BBIHYTHIN
Hayraj 1ap OKaXeTcsl KPaCHbIM.
A)0.5
B) 1/6
C) 0.6
D) 5/6+
6. Bemmymeno 100 goTepeitHbIX OMIIETOB, MPHUYEM YCTaHOBIICHBI IPU3bI, U3 KOTOPHIX 8 1o 1 py6., 2 - 1o 5
py0. u 1 -10 py0.. Haiimute BeposTHOCTH po (OuieT He BeMrpan), p1 (Omiet Beurpan 1 pyo.), ps (Ouner
BbIrpail 5 py0.) u pio (6unet Beiurpan 10 py0.) coObITHI.
A) po=0.88; p1=0.08; ps=0.02; p10=0.01

B) po=0.89; p1=0.08; ps=0.02; p10=0.01 +

C) po=0.89; p1=0.08; ps=0.01; p10=0.02

D) po=0.9; p1=0.08; ps=0.02; p10=0.01
7. Bpocaercst 5 moneT. KakoBa BEpOSITHOCTb TOTO, UTO TPU pa3a BhIMAJET repo?
A) 11/16
B) 5/16 +
C) 17/32
D) 15/32

8. B xpyr paguycom 10 nomenieH MeHbIINI KpyT paanycoM 5. HaliTu BEpOSTHOCTH TOTO, YTO TOUKA,
Hayadqy OpollleHHas B OOJIBIION KPYT, MOMaeT Takke U B Manbli Kpyr. [Ipeanonaraercs, yto
BEPOATHOCTH MONAJAAHNS TOUKH B KPYT IIPONOPLMOHANIbHA TUIOIAIN KPYTra U HE 3aBUCHUT OT €ro
pacroIoKeHusl.

A) 0.5

B) 0.25+

C) 0.05
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D) 0.75
9. Ha otpeske miunHoi 20cM nomeneH MmeHbinii orpe3ok L qiounoi 10 cm. HaliTu BepoSTHOCTH TOTO
YTO TOYKA, HayAa4yy IOCTaBJIeHHAast Ha OOJIBIION OTPE30K, MONaeT TaKKe U HAMMEHBIIUN OTPE30K.
[Ipeanonaraercs, 4To BEPOSITHOCTD MOMAJAaHUs TOUKH Ha OTPE30K NMPONOPLUUOHAIbHA IJIMHE OTPE3Ka U HE
3aBHCHUT OT €r0 PacIOIOKEHHUS.
A)0.1
B) 0.5+
C)1/4
D) 0.2
10. beicTpo Bpamaromuics JUCK pa3/iesieH Ha YETHOE YMCIIO PABHBIX CEKTOPOB, MONIEPEMEHHO
OKpaIIeHHBIX B Oelblii 1 uepHsbIii 11BeT. [1o qucky npousBeneH BeicTpen. HailTu BEpOsSTHOCTH TOTO, UTO
IyJis OMajieT B OJUH U3 Oesbix ceKTopoB. [Ipenmnonaraercs, 4To BEpOATHOCTD MOMaaHus MyJU B
IUIOCKYIO (pUTYpy MpOTOpLUHOHATbHA TUIOIAAN ATOH (PUTYPBHI.
A)04
B) 0.75
C)0.25
D) 0.5+
11. B kpyr paguycom 20 Briucan MeHbIINK Kpyr paguycoM 10 Tak, 4To uX HEeHTphl coBnanatoT. Haiitu
BEPOATHOCTb TOT'O, UTO TOUKA, HAay1auy OpoIlIeHHas B OOJIBIION KPYT, IONAJIET TaKXKE U B KOJIBbI0, 00-
Pa30BaHHOE MMOCTPOECHHBIMU OKPYKHOCTSAMU. [Ipeanonaraercs, 4To BEpOATHOCTD MONAJaHUs TOUKU B
KpYyT IpONOPLMOHATIbHA IUIOIAAN Kpyra U HE 3aBUCUT OT €0 pacloJIOKEHUs.
A) 0.75+
B) 0.25
) 0.5
D)0.4

Tema: Ciyuaiinble BeJIHYUHBI

1. Cnyuaiinas BenuuuHa X NpUHUMaeET 3HaueHus 7, -2, 1, -5, 3 ¢ paBHbIMU BeposiTHOCTAMU. Haiinure
MX.

A) 0.8+

B) 0.7

C)0.9

D)0

2. Monery 6pocamu 100 pa3.70 pa3 Bbinan oped, sl TPOBEPKHU TUIIOTE3bl O CHMMETPUYHOCTH MOHETHI
CTPOMM JIOBEPUTETIHHBINM UHTEPBAJ U MPOBEPsIEM, TIOTAaIH 1 MbI B Hero. [1o kakoit opmyie cTpouTcst
JIOBEPUTEIIbHBIA HHTEPBAJ, U YTO JIACT MIPOBEPKA B HAIIIEM KOHKPETHOM Cirydae?

m
Io.gs(p)zﬁiz pj

n , CHMMCTPHUYHBIC

o5 (P) = miz pan
B) n , HE CHMMETPUYHBIE

m
Io.95(p):FiZ L)

N HEe CUMMETpPUYHBIE +

m
Io.gs(p):FiS m

Jn , CHMMETPHUYHBIE

3. MX =5, MY =2. Hcnonb3ys CBOWCTBA MATEMAaTHIECKOT0 OXHIaHus, Haitnute M(2X — 3Y).

A) 4.+

B)3

05

D)2

4. Ecnu BEpOATHOCTB p HEKOTOPOT'O COOBITUSI HEU3BECTHA, A JIJIsl OLIEHKH 3TON BEPOSITHOCTH
MIPOU3BOJUTCS N UCHIBITAHUH, TO 95%-blil JOBEPUTENBHBIN HHTEPBAJ U1 BETUYUHBI P HAXOAUTCSA IO

bopmyie

A)

0
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B) n n
Iogs(p)—mi mn-m_2
C n n n n +
- 5 ==
loos(P)=P+—=+/P-q p=m n-—m
D) n , TIe = Tn
5. DX = 1.5. Ucnonw3ys cBolicTBa nucriepcuu, Hainaute D(2X+5).
A)3
B) 11
)8
D) 6+

6. J1ns1 mpoBepku Ha BCXoxkecTh 0110 nocesiHo 2000 cemsiH, u3 kotopsix 1700 mpopocio. PaBHoit uemy
MO>KHO MPUHSATH BEPOATHOCTD P MPOPACTaHUS OTICIBHOTO CeMEeHHU B 3Toi napTun? CKOJIBKO CEMSIH B
cpenHeM (Ha30BeM 3TO YUCiIO M) B3OMIET U3 KXKIOM THICAYN TOCESTHHBIX?

A) p=0.15; M=150

B)g=3/20; M=800

C) p=0.85; M=850+

D) p=17/20; M=750

7. MX=1.5. ucnonb3ys CBOWCTBA MATEMAaTUYECKOTO OXKUAaHUs. Haiiaute M(2X+5).

A) 8.+

B) 6.5

O3

D)5

8. X u Y - nezaBucumbl. DX =5, DY = 2. Hcnonb3ys cBolcTBa aucnepcuu, Haiaure D(2X+3Y)

A) 30

B) 38+

C) 16

D) 26

9. JI1s1 KOHTPOJIA KauecTBa MPOIYKIIMH 3aBO/Ia U3 KAXKI0W MapTUH FOTOBBIX U3JENUI BIOUPAIOT JUIs
nposepku 1000 neraneii. [IpoBepky He BbIepx)uBatoT B cpeHeM 80 uzaenuil. PaBHoii yeMy MOKHO
IIPUHATH BEPOSITHOCTB TOTO, YTO HAYTAJ[ B3ATOE U3AEINE 3TOT0 3aBOAA OKAKETCSI KAUECTBEHHBIM?
CkonpK0 MpuMepHO OpakoBaHHBIX M3/enui (HazoBeM 3To umnciio M) 6yzaert B maptuu u3 10000 egunann?
A)p=0.7; M=700

B)p=0.8; M =800

C) p=0.92; M;= 800+

D)p=0.08; M =100

10. BeposATHOCTB TOT0, YTO pa3MEPHI IE€TaNIH, BBITYCKAEMON CTAHKOM-aBTOMAaTOM, OKaKyTCsl B IIPEAENIax
3a/IaHHBIX JI0MTyCcKOB, panHa 0.96. KakoB mpoiieHT 6paka (? Kakoe KOJTUYECTBO HETOIHBIX JETAJICH B
cpeaHeM (HazoBeM 3To ynciao M) OyzaeT cofepkarhes B KaxJoi naptiuu o0bemom 500 mTyk?
A)q=0.96%; M =40

B) q=96%; M =480

C)q=4%; M=20+

D) q=0.4%; M = 496

11. Ha HekoTopoM 3aBojie OBLIIO 3aMEUEHO, UTO MPH OMPEACIICHHBIX YCIOBHUAX B cpenHeM 1.6% u3roros-
JICHHBIX U3/ETINI OKa3bIBAIOTCS HEYAOBJIETBOPSAIONIMMH CTAHIAPTy U UAYT B Opak. PaBHOI ueMy MOXKHO
MIPUHSATH BEPOSITHOCTH TOTO, UTO HAYTAJ[ B3SITOE U3/ENINe 3TOr0 3aBOJia OKAXKETCS] KAUECTBEHHbBIM?
CKOIbKO MPUMEPHO HEMPUTOTHBIX M3AENui (Ha3oBeM 3To yrcio M) Oyzaer B naptuu u3 1000 uzmemnmii?
A)p=1.6; M=16

B) p=0.016; M= 160

C) p=0.984; M=16 +
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D)p=0.16; M=16

12. Kymmeno 500 notepetinbix OunetoB. Ha 40 u3 HUX ymai BEIUTPHIII 110
1 py6., Ha 10 - o 5 py6., Ha 5 - HO 10 py©6. Haiinu cpeaHuii BEIMTPHILL.
A) 2

B) 0.35

01

D) 0.28 +

13. Bo3MoskHbI€ 3HaYEHUSI CITy4YalHOW BEeTMYMHBI X TakoBhl: X1 =2, x2 =5, x3 = 8. 1I3BeCTHBI
BEPOSITHOCTH:

p(X=2)=0.4; p(X=5)=0.15. Haitnure p(X = 8).

A) 0.5

B) 0.55

)04

D) 0.45+

14. Kymmeno 1000 norepeitnbix 6mneroB. Ha 80 u3 Hux ynan Bemrpsi 1mo 1 py6., Ha 20 - mo 5 py0., Ha
10 — o 10 py6. Kakas Tabnuiia onmceIBaeT 3aKOH pactpeie/ieHUs BEIMTPhIIIA?
A)

x|0 1 5 10
p 087 10.08 0.02 0.01
+B

x |0 1 5 10
p 1089 10.08 0.02 0.01
€)

x |0 1 5 10
pl1091 |0.08 0.02 0.01
D)

x|0 1 5 10
p 0.8 0.08 0.02 0.01

15. 3agana tabnuia pacnpeaeneHus ciaydaiHoi Benuunnbl. Haiitu C.

X 0 1 2 3
p C 04 |02 0.1

A) 0.5

B) 0.3+

C)0.2

D) 0.4

16.3amana Tabauna pacupeaeneHus ciydaitHoi Bennunnbl. Haiitu p(x<3)
X 0 1 2 3 4
p 1/4 1/8 |1/4 1/8 1/4

A) 5/8+

B) 12

C)3/8

D) %

Tema: DjieMeHThl MATEMATHYECKON CTATUCTUKH
15. ®opmyina D (-X) = D(X):
O HE BepHa
O BE€pHAa TOJBKO JIsl OTPULATENBHBIX CITyYalHbIX BEJIMYUH
O BEpHAa TOJBKO JIS TIOJIOKUTEIBHBIX CITyYaHBIX BETHIHH X
® BepHa
16. Jlana BeIOOpKa 00BEMA N: X1, X2, ..., Xn . ECIIM KaXKIBIH 2JIEMEHT BEIOOPKH YBEIUYHTH B 5 pas, TO

87



BBIOOPOYHOE Cpe/iHee X
O BO3pacTeT B 5 pa3 U BLIOOpOUHAs AucHepcus S 2Bo3pacTeT B 5 pas
© Bo3pacTeT B 5 pa3, a BIOopouHas gucnepcus S 2 ysemuuutes B 25 pas
O BO3pacTeT B 5 pa3, a BBIOOpOUYHas JUCIEPCUs HE U3MEHUTCS
o BoO3pacTeT B 25 pa3, a BLIOOpOUHas gucHepcus S 2yBenuuutcs B 5 pas

17. ABTOMamuHa npunuia u3 MuHcka B MoruieB co ckopocThio 40 KM/4 U cpasy e MOBEpHYJIa
obparao. CkopocTh ee Ha oOpaTHOM IyTH ObLIa Ha 20 kM Oombine. CpeaHsisi CKOPOCTh aBTOMOOWIIS
paBHa

® 50 xm/g
o 100 km/u
o 60 km/g
o 40 xm/g

18. /lannble 0 npuOBLTH, TOJYYCHHOH B TEUEHUE MECSIIA, 3a MOCTIEIHUE 5 MECAIIEB OKa3aJIICh
CIIETYIOIIUMU:

C OMOIIIBIO Mecsn sHBapb | ¢eBpasb | MapT arpeb Man MeToIa

HauMEHBIITUX HpI/I6I>IJ'IB 1022 1040 1060 1071 1087 KBaJpaToB 110

3TUM TOYKaM CTPOUTCA IMpsiMasi perpeccuu. JTa npsmas Ajs IpuObLTH B MapTe JaeT 3HaYCHHE
(Ykazanue. Onpenenuts 3T0 3HaYCHHE 0€3 MOCTPOSHHSI MPSIMON Perpeccun)
o 1028
o 1071
® 1056
o 1067
19. Bcerna nmu BepHa ¢popmyna M (X+Y)= M(X) + M(Y)?
O TOJIBKO JUISl OTPULATENIBHBIX CIIy4YalHbIX BEJIMYUH X U Y
o Ja, Bcerja
® TOJNBKO /ISl HE3aBUCUMBIX CITy4alHBIX BeJIMYMH X U Y
O TOJBKO VIS IOJOKHUTENBHBIX CIy4allHbIX BeTHUUH X U Y
20. IInotHocTth pacupeneneHus f(x) MOXXHO HaiiTH 110 pyHKIMH pactupeneneHus F(x) mo hopmye

o fx)=F(x)
f(x):_jF(t)dt

o fX)=F ()
f(x)= LF (tht

21. Z[J'ISI 2-x HOPMAJIbHBIX HE3aBUCUMBIX BCIIMYUH C OAUHAKOBBIMH JUCHICPCUAMU ITOJTYUCHBI BBI60pI(I/I

oobema Nx=42 u Ny=20 ¢ TaKUMHU XapaKTEPUCTUKAMHU: X = 64, Sy %2 = 16, Y- 59, Sy 2 = 25.
ITpu yposae 3naunmoctu o = 0,05 npoBepsieTcs rUnoTe3a 0 paBEHCTBE T'€HEPATbHBIX CPETHUX Llx =
Wy (KOHKypUpYIOIIas TUIIOTE3a ix [Ly). OTIBITHOE 3HaUeHUe CTaTUCTUKU T, MpUMeHsIeMon AJis
nposepku runoressl Ho, paBHo 4,17. I'nnoteza Mx= My

® He mpoxXoIuUT

O HY’XHBI Tabau1bl pacnpeneneHus CTbroieHTa

O MPOXOAUT

O HYXXHBI JIOTTOJTHUTETBHBIEC OTIBITHI

22. Cnyudaiinas BennuuHa X pacnpezencHa papHomepHo Ha otpeske [0, 1]. Crnyyaitnas Benuunna Y =

X+ 2 O6yner uMeThb

O paBHOMEpHOE pacnpeneneHue Ha orpeske [0, 3]

© paBHOMEpHOE pacipee/ieHue Ha oTpeske [2, 3]

o Y He OyJeT UMeTh paBHOMEPHOE pacIpeesieHue

O paBHOMEPHOE pacrpe/esieHue Ha oTpeske [-2, -1]

88



23. CnydaiiHas BeTMUMHA paclipeienieHa paBHOMepHO Ha otpeske [0, 5]. P1 — BeposiTHOCTB, YTO
ciy4yaitHo OpoIeHHas Touka rmonajeT Ha oTpe3ok [0, 1]. P2 — BeposiTHOCTB, 4TO CITyqaifHO
OpoleHHas TOYKa MOMAaJIeT Ha 0TPe3oK [3, 4]. Torna MOXKHO YTBEp>KAATh, UTO

©® P1=P2
o P2>P1
o P2 B Tpu paza 6osbme P1
o P1>P2

24. B MOMEHTHI BpeMeHH 11, t2, {3 ¥ T.4. mpoBoAsATCA HAOIIOAEHUS, UX PE3YJIbTATHI 3AIIUCHIBAIOTCS B

TaOIUITy

t | t2 t3 ts ... th
Yy [ Y2 Y3 Ya ... Vn

JIi1st TOro 4To0BI 3y4YHTh (HYHKIHOHAIBHYIO TSHICHIHIO H3MEHECHHS HA0I01aeMO BETMYHUHBI BO
BPEMEHH, CIIeIyeT

O TOCTPOHTH BapUALMOHHBIN PsilT

® nocTpouTh rpauk

o mocuutath Y . $2
MMOCTPOUTH MPSAMYIO METOJIOM HAMMEHBIIINX KBAPATOB

11. O0pa3oBaTe/ibHbIE TEXHOJOTMH U METOAUYECKHE YKA3AHUSA 110 OCBOCHHUIO U CHHMILTHHBI
(y4eOHOro Kypca)

TexHOMOTNU TPAAUIIMOHHOTO 00y4YeHHS B (hopMe:
- Jlekuu.
- [IpakTueckue 3aHATHUS.

- CamocTosTenpHas padora.

WHTepaKkTHBHBIE TEXHOJIIOTHH B (hOpMe:
-CeMHHap-TUCKyCCHsL. (TIpakTHUecKue 3ausaTus 6, 12)

12. YueOHO-MeTOAMYECKOEe M HH(POPMaLlHOHHOE o0ecnieyeHHe JMCUUILTUHBI (Y4e0HOro
Kypca)

12.1. O0s13aTesibHAsI JIUTEpaTypa

Tun (yueOHuk, yueoHoe
nocooue, yueoHo- KoauyecTBo B

MeTouYecKoe mocodue, OubIHuOTEKE
NPAKTHUKYM H 1p.)

Ne i/m Bubéaunorpaguyeckoe onucanue

Yepuenxo B. 1.

Briciias MaTemMaTHKa B IpUMepax M 3aj1a4ax
[DnexTpoHHbIH pecypce] : yued.mocodue. B3 1. T. 1/
B. /1. Uepnenko. - Cankt-IlerepOypr :
[Tonutexuuka, 2016. - 713 c. - (YueOHOe mocodue
uist By30B). - ISBN 978-5-7325-1104-8.

Yepuenxo B. 1.

Briciiias MaTeMaTHKa B IpUMepax M 3aj1avax
[DnexTpoHHbIH pecypce] : yued.mocodue. B3 1. T. 2/
B. /. Uepnenko. - Cankt-IlerepOypr :
[Tonutexnuka, 2016. - 569 c. - (YueOHOe mocodue
st By30B). - ISBN 978-5-7325-1105-5.

VY4yebHoe 1mocodue 9BC "IPRbooks"

Y4yebHoe 1mocodue 9BC "IPRbooks"

89



Uepnenko B. /1.

Briciias MaTeMaTHKa B IpUMepax U 3aadax
[DnexTponHbIi pecypce] : yued.mocodue. B3 1. T. 3/
B. /. Yepnenko. - Cankrt-IlerepOypr :
[Tonutexnuka, 2016. - 510 c. - (YueGHOe mocobue
st By30B). - ISBN 978-5-7325-1106-2.

YyebHoe rmocodue 9BC "IPRbooks"

Ky3uneunos, JI. A.

COOpHUK 3aJIaHUi 10 BHICIIICH MaTeMaTHKE
[D51eKTpOHHBIN pecypc| : TUTIOBBIE PACUETHI :
4 |yueOHnoe mocodue / JI. A. Ky3nenos. - U3x. 13-¢, Y4eOHoe nocodue OBbC "Jlansp"
ctep. - Cankr-IlerepOypr : Jlanb, 2015. - 240 c. : uin.
- (YueOHukH 117151 By30B.CrieIiuanbHas JIUTEPATypa).
- ISBN 978-5-8114-0574-9.

Kapnakos B. b.
COOpHUK 3a/1a4 TI0 BBICIICH MaTeMaTHKe
[DnexTponnslii pecype] . Y. 1/ B. b. Kapnaxkos, I1.

> [1. Kono6oB, A. M. Pamenckuii. - HoBocubupck : 3anadHmK 9bC "IPRbooks
CUBCTPUH, 2015. - 85 c. - ISBN 978-5-7795-
0730-1.
COI''TACOBAHO
JlupekTop Hay4HOU OMOIHOTEKH A.M. AcaeBa
(noonucs) (U.0. Pamunus)
« » 20 r.

MII

12.2. lonoJIHUTeIbHAS JJUTEpPaTypa u yueOHbIe MaTepHAaJIbI (aAy1H0-, BUIEONMOCOOUs U AP.)

- (honn HayuHoi# OnbmHoTexkn TI'Y:

Tun (yueOHuk, yueOHoe
nocodue, yueoHo-
Bbubdauorpapuueckoe onucanue MeToauYecKoe nmocooue,
NMPaKTHKYM, ayAHo0-,
BH/1€0MI0CO0USI U JIP.)

Ne
n/n

KoanuecTBo B
onoJIHoTEKE

BoeBoaun B. B. Jluneiinas anredpa : yue0.
nocobue / B. B. Boeoaun. - U3a. 4-e, crep. -

-11 : 2008. - 400 c. : uin. -
) Canxrt-IlerepOypr : Jlans, 2008. - 400 c. : un VueBHoe HocoBie o5
(JIyumme kinaccudeckue yueOHuku. MaTtemaruka).
- [Ipenm. yxasz.: c. 397-400. - ISBN 978-5-8114-

0671-5.

I'opau b. A.

Jluneitnas anre6pa u aHaJIUTUYECKAs! TEOMETPUS
[DnexTponHsIi pecypc] : yueOnuk / b. A. T'opnay.
- Cankr-IlerepOypr : Jlans, 2017. - 300 c. : wi. -
(Yuebnuku nms By3oB. CriennanabHast
auteparypa). - ISBN 978-5-8114-2717-8.

VueOHUK 9BC "Jlanp"

12.3. Ilepeyennb pecypcoB HHGOPMAITMOHHO-TEJTEKOMMYHUKAIMOHHOM CeTH
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"Untepuer"

Web of Science [DnexrpoHHbIil pecypc] : MyJIbTHIUCHUILUTUHAPHAS pedepaTuBHas 0a3a JaHHBIX.
— Philadelphia: ClarivateAnalitics, 2016— . — Pexxum poctyna : apps.webofknowledge.com. —
3ari. ¢ akpana. — f3. pyc., aHri.

Scopus [DnekTpoHHbIN pecype] : pedeparuBHas 6a3za nanubix. — Netherlands: Elsevier, 2004— .
— PexxuM noctyma : SCOpuUs.com. — 3arii. ¢ 3kpaHa. — S3. pyc., aHri.

Elibrary [DnexTpoHHbIi pecypc]| : Hay4dHas eKTpoHHas oubimoreka. — Mocksa : HOb, 2000 .
— Pexxum noctymna : elibrary.ru. — 3aru. ¢ akpana. — SI3. pyc., aHrd.

Springer Link [Dnextponnblit pecypc] : [6a3a nanubix|. — Switzerland: SpringerNature, 1842— .
— Pesxxum noctymna : link.springer.com. — 3ari. ¢ skpana. — S3. aHTIL

Science Direct [DnexkTpoHHBIN pecypc] : KOJUISKIUs 3JCKTPOHHBIX KHHUT U3aTenscTBa Elsevier.
— Netherlands: Elsevier, 2018— . — Pesxum noctymna : sciencedirect.com. — 3ari. ¢ skpana. — 3.

aHTIJI.

12.4. IlepevyeHb NPOrpaMMHOr0 o0ecneYeHus

Ne HaumenoBanmue I1O KouuvectBo | PexkBU3MTHI 10r0BOpa (AaTa,
n/n JINLEH3UI HOMeEp, CPOK J1eHCTBHUA)
1 - Windows 1398 Horosop Ne 690 ot 19.05.2015r.,
CPOK JICHCTBUS - OECCPOTHO
2 Ne 690 ot 19.05.2015r., cpok
- Office Standart 1398 JeicTBHs - 6eccpouno; Jlorosop Ne
727 ot 20.07.2016r1., cpok AeHCTBHS -
0GeccpodHo

12.5. Onucanne MaTepuaIbHO-TEXHHUYECKOM 0a3bl, HEOOXOAUMOM AJIs1 OCYILEeCTBJICHHUS
00pa30BaTeJbHOI0 MPOLECcca M0 AUCHUIINHE (MOIYJII0)

Ne
/o

HanmeHnoBanue
000py10BaHHBIX o
y4eOHBbIX KAa0ONHETOB, DakTUYCCKUM L - o
Jaboparopwuii, ajgpec y4eOHbIX 5 = E
MAaCTEePCKHUX M Ap. IIepeyeHb OCHOBHOIO Ka0MHETOB, = 3 E
00beKTOB /151 odopynoBanust Jaboparopwuii, g 2 z
NpoBeIeHUs MACTEPCKHUX U = = =
NPaKTHYECKUX U ap. = = =
JIa00PATOPHBIX =

3aHATHH
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YuebHast ay IUTOPHUS ISt CroJ y4eHUIeCKHI 445020 Camapckas | 101,3 99
MIPOBEICHUS 3aHATHI TPEXMECTHBIIH (MOHOOIIOK) , CTOJ 0011. 1. TonpsTTH,
JIEKIIMOHHOTO TUMa. Y4eOHas IpenogaBaTeIbCKHi, CTyI yi. benopycckas, 14
ayAMTOPHUS JUIS IPOBEACHUS NPernoiaBaTeNbCKUH, 10cKa

3aHATHI CEMMHApPCKOTO TUMA. | ayAuTOpHas (MeioBast), kadeapa

VYueOHast ayAuTOpHs IS HaCTOJIbHAs

KypCOBOTO TIPOEKTHPOBAHHUS

(BBITIOJTHEHUS KyPCOBBIX

pabot). YueOHas ayIuTOpHS

JUTSL TIPOBEZICHUS TPYTIIIOBBIX

WMHIVBHIYJIbHBIX

KOHCYJbTaIid YueOHas

ayAUTOPUS VIS TIPOBEACHUSA

3aHSATHH TEKYIIETOo KOHTPOISA

U IPOMEKYTOUHOU

arrectaiuu. (I'-302)

VYueOHast ayAuTOpHs IS Cron y4eHu4eckui 445020 Camapckass | 99,6 99
MIPOBECHUS 3aHATHI TPEXMECTHBIN (MOHOOJIOK) , cToa | 00 r. TonbsTTH,
JIEKIIMOHHOTO THUIA. YueOHasi | MpernojaBaTeNbCKUi, CTy yi. Benopycckas, 14
ayAMTOPHUS JUIS IPOBEACHUS NpernoiaBaTeNbCKUi, 10cKa

3aHATHI CEMMHApPCKOTO TUIA. | ayAWTOpHas (MenoBast), kadenpa

VYueOHast ayauTOpHs IS HaCTOJIbHA

KypCOBOTO TIPOEKTHPOBAHUS

(BBITTOJTHEHUS KyPCOBBIX

pabot). YueOHas ayIuTOpHS

JUTS TIPOBEJICHUS TPYTIIIOBBIX U

WHIIUBH Y JIbHBIX

KOHCYJbTanui YueOHast

ayAUTOPHUS JUTS IPOBEACHUS

3aHATUH TEKYILEro KOHTPOJIA

U IPOMEXYTOYHOMI

arrecraimu. (['-304)

VYueOHast ay TUTOpHUS ISt CToJbl yYeHUUECKHe 445020 Camapckas | 204,3 | 160
TIPOBEACHUS 3aHITHN TpexXMecTHBIE (MOHOOJIOKH) 00:1. . TonpsarTy,
JIEKIIMOHHOTO THIIA. Y4eOHas CTOJI IPENOIaBaTeNbCKul, cTyn | yia. benopycckas, 14
ayIUTOPHS JUIS IPOBEACHHUS MPEeToIaBaTeNbCKUH, T0CKa

3aHATHI CEMMHApPCKOTO TUMA. | ayAWTOpHas (MenoBast), kadenpa

VYuebOHast ayauTOpHs IS HaroJIbHasi, 5KpaH HaBECHOH,

KypCOBOTO TIPOEKTHPOBAHHUS CTaIMOHAPHBIH IPOEKTOP,

(BBITIOJTHEHUS KYPCOBBIX MPOLIECCOP, MBIIIb

pabor). YuebHas ayiutopus KOMITbIOTEpHAS

JUIs TIPOBEJICHNUS TPYIINOBBIX U | IPOCTPAHCTBEHHAS, ITyJIBT IJIs

WHIIUBH Y JIbHBIX MpOeKTopa

KOHCYJIbTalui. YueOHas

ayZAMTOPHS JUIS IPOBEACHUS

3aHATHH TEKYIIEro KOHTPOJIS

1 IPOMEKYTOUHON

arrecraimu. (I'-322)

VY4ueOHast ayquTopust s CTOIBI yYCHHYECKHE 445020 Camapckas | 99,1 104

MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOTO THIIA. Y4eOHas
ayJIUTOpUs ATl IPOBEACHUS
3aHATUHA CEMUHAPCKOIO TUIIA.
Y4eOHast aynuTopus IJis
KYPCOBOT'O IPOEKTHPOBAHHS
(BBITIOJTHEHUST KYPCOBBIX
pabor). YuebHas ayiuTopus
JUTSL IPOBENIEHUS TPYTIOBBIX U
WHIUBUAYaIbHBIX
KOHCYJIbTAIMiA. Y4ueOHas
ayJIUTOpUS AJIsl IPOBEACHUS
3aHIATUHA TEKYIEro KOHTPOJIS
U IPOMEXYTOYHOM
arrecrammu. (I'-440)

JBYXMECTHBIC M TPEXMECTHBIC
(MOHOOJIOKH) ,CTOJ
[IPEeNnoAaBaTeNIbCKUM, CTYII
IIPENoAaBaTeIbCKUM, 1OCKa
ayIuTopHas (MeroBast)

0011 . TonpsaTTH,
ya. benopycckas, 14
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KomnsrorepHsrit KJacc.
ITomemienue s
CaMOCTOSATENILHOM ~ paboTBHI.
VYuebnast  ayauropus — JUIA
MIPOBECHUS 3aHATHI
CEMHHApCKOro Tuma. YueOHas
ayaMTOpUsi JUIS  KypCOBOTO
MIPOEKTUPOBAHUS
(BBITTOTHEHUS KypPCOBBIX
pabot). YueOHast ayanTopHs
JUISL IPOBEACHHS I'PYIIIOBBIX
WHIVBHIYJIbHBIX
KOHCYJIbTaITHH. YaeOHas
ayaMTOpUs U1 TIPOBEICHHMS
3aHATHH TEKYIIEro KOHTPOJIS
u MPOMEXXYTOYHOM
arrecraimu. (I'-401)

Cronbl  ydeHHUYECKHE,

CTYTbS

yuenudeckue, [IK ¢ Beixogom B

ceTb HTEpHET

r.TonpsarTy, yi.
Benopycckas 14

84,8

16
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