MHHHCTEPCTBO 06pa30BaHUy M HAYKH AcTpaxaHCKoOH obaacTu
IF'ocymapcTBeHHOe OHIKeTHOe oOpa3oBaTejlbHOE YUpPexKAeHHE
AcTpaxaHcKoi ofGnacTu Bhicmero obpasoBaHus
«ACTpaxXaHCKHH rocyfapcTBeHHBIHi apXHTEKTYPHO-CTPOUTEJbHBIH

YHHBEPCHTET»
(TFBOY AO BO «ATACY»)

YTBEPKJAIO

HU.o. pekmopa

TR | C.II. Cmpenxos /
(nodnucy) U0 D

= ,‘<<L8§?:@pgn_;120;§ 2

PABOYAS ITPOTPAMMA JUCITAIIJINHBI

HanmeHoBaHue AMCIUIITHHEI

MatemaTtuka

(y;ca%zeaemcg HAUMEHOBAHUe 8 COOmMBEemCcmeuu cyue6Hsz }’I.HGHOM)
CroenuajJnHOCTh

21.05.01 «ITpukinamzas reoe3usy»

(YKa3b180EMCs. HAUMEHO8AHYE HANPalieHUs no020moeKy 6 coomsemcmeuu ¢ PIOC BO)
HanpasienHocTh (mpodnin)

«HxeHepHas T€OIE3ULY

(ykaseiéaemcs HaumeHo8anue HanpasnenHocmu (npoguns) 6 coomsemcmeuu ¢ OIOI)

Kadenpa

«CucreMbl aBTOMATH3UPOBAHHOIO IPOEKTUPOBAHUS ¥ MOJICTIMPOBAHUA

Kpaymidukanyst BEIIYCKHUAKA CHEHHATHCT

Actpaxans — 2025



Pa3zpaboTunk: &6
JOIEHT, K.(b.-M.H. / K. SIxcybaes /

(3anmMaemast JOJDKHOCTE, (ronmuce) . 0. d.
yu&Hast CTEIeHb U Y4EHOE 3BaHUE)

Pabouas mporpaMMa pacCMOTpEHa U YTBEpXKIIeHa Ha 3aceqanuu kadenpsl « Cucmemvl asmomamu-
3UPOBAHHO20 NPOCKMUPOBAHUS U MOOeIUpo8anusy poTokos Ne 9 ot «14» anpens 2025 2.
A

W.o. 3aBemyromero Kadenpoi ( / B.B. Cobonena /
mommuts) 1. 0. @.

CoracoBaHo:

[pencenarens MKC «Ilpuknaonas ceooe3usy

HaInpaBIeHHOCTD (Ipoduis) « MHowcenepras 2eo0esusay

A/ / C.P. Kocobokosa /
/Gmmmcs) H.0. .

Hauansauk YMY %/ O.H. Becnianosa /
= Ynommmcs) 1. 0. ®.

Crnemmammact YMY - >/%zfﬂ / C.A. Jlapus /
(nqﬁrmcs) HU. 0. @.

N\

‘ / /IL.H.Tem3a/
U0 .®

3aBeqyrommast HayIHOU OUOIHOTEKOH / J1.C. T'aBpunoBa /

(monrmcs) oo

Havanergux YUT




—t
.

w

5.1.

5.1.1
5.1.2
5.13
5.2.
3.2:1.
52.2.
5.2.3.
5.2.4.

525
5.2.6.

8.1.

8.2.

8.3.

10.

Copaep:xanmue:

Ilens OCBOSHUS TUCIUILIMHEL

IlepeyeHs MIaHUPYEMBIX PE3YIHTaTOB 00yUEHHUS 0 AUCIUILINHE,
COOTHECEHHBIX C IUTAHUPYEMBIMHU Pe3yJIbTaTaMH OCBOSHUS 00pa30oBaTeIbHOM
IIPOrPaMMBI

Mecto gucnummaasl B cTpykType OITOII cienuamurera

OOBeM IUCIUILTAHEI B 3a9€THBIX €IUHNUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJIEMUYECKUX YaCOB, BEIIEJICHHEIX Ha KOHTAaKTHYIO paboTy 00yJarormuxcs ¢
IperoaaBareieM (o TUNaM y4eOHBIX 3aHATHIA) M Ha CAMOCTOSTENHHYIO
paboty obydaromuxcs

CopneprkaHue MUCIMIUIMHEL, CTPYKTYPHPOBAaHHOE IO pa3/ieiaM C YKa3aHHEM
OTBEIEHHOT'O Ha HUX KOJIMIECTBA aKaJEMUUECKUX JacoB ¥ TUIIOB yUeOHBIX
3aHATUN

Pazniensl IUCIUIIITIHEL ¥ TPYAOEMKOCTD II0 TUIIaM YIeOHBIX 3aHATHH U paboTH
obygaromuxcs (B akaleMUYECKHX Jacax)

Ounas dhopma 0OydeHUS

3aounas hopma o0yueHus

Ouno-3a09Has Gopma oOyIeHUS

ConeprkaHue TUCIMIUIAHEL, CTPYKTYPHUPOBAHHOE IO pa3zienaM

Conepxanue JIEKIIMOHHBIX 3aHITAN

Coneprxanue 1a00paTOPHBIX 3aHITHN

ConepxaHue MPaKTHYECKUX 3aHATHH

[lepegeHs y4eOHO-METOIUIECKOTO 0OECTIEUEHMS IS CAMOCTOSTENBbHOM paboThI
oOyJarommxcs 10 AUCIHUILTAHE

TeMEBI KOHTPOJBHBIX PabOT

TeMBI KypCOBBIX IPOEKTOB/KYPCOBBIX paboOT

Mertoaudaeckue ykazaHus Uit 00yJaromuXCsl 0 OCBOCHHUIO AUCITUTLIAHEL
O6pazoBarenbHbIe TEXHOIOTHH

YyeGH0-MeTOqIYECKOE ¥ HHGHOPMAIIMOHHOE 00ECTICUCHNE U CITUILIIMHE]

Ilepeuens OCHOBHOM ¥ JONIOMHUTENBHOM yaeOHOH TUTEpaTyphl, He0OOX0AUMOM It

OCBOCHHUA TUCITHUIIITHHBI

[TepeueHs HEOOXOAMMOTO JIMIIEH3HOHHOTO U CBOOOTHO PACIIPOCTPAHIEMOrO IIPo-

Ir'paMMHOTIO O6CCHG‘-ICHI/ISI, B TOM YHCJIC B OTCUCCTBEHHOI'O ITPOMU3BOACTRBA,

HCII0JIB3yEMOTO IIPU OCYIIECTBICHUH 00pa30BaTeIbHOrO poliecca 110 AUCIUAIIINHE

ITepeuens coBpeMeHHEBIX IPOPECCHOHATHHBIX 0a3 NaHHBIX U HHPOPMAITHOHHO-
CIIPaBOYHBIX CHCTEM, JOCTYIHBIX IIPA OCBOSHUH JUCIIUILIIHEI

Omnucanre MaTepuaIbHO-TEXHUIECKOH 6a3bl, HEOOXOAUMOM I OCYIIECTBICHUS
00pa30BaTeIBHOrO MpoIecca 0 JUCITATLINHE

OcobenHocTu opraHuzanyuu OOydYeHHs 10 JucHuIumHe «MaremaTukay
VHBAINIOB U JIMII C OTPAaHUICHHBIMH BO3MOXXHOCTSIMHU 3I0POBbBSI

Crp.

S

(@)

O O 001N

16

16

16

17



1. Iless ocBOEHHS THCHHAILIHHBI

[ensr0 OCBOEHUS MUCHUILTHHEI «MareMaruka» sBigeTcs GopMHpOBaHHWE KOMIIETCHIUH
o0yJaroImuxcsi B COOTBETCTBHH ¢ TpeOopaHusmu DenepaabHOTO TIOCYNapCTBEHHOTO
00pa30BaTEIBHOTO CTaHAapTa BICIIEro oOpasopanus mo crermansrocTr 21.05.01 «Ilpuknanaas
TCOIC3UIN.

2. IlepevyeHb NIAHHPYEMBIX Pe3yIbTATOB 00y4eHHS O JUCIMILINHE, COOTHECEHHBIX
¢ INIAHHUPYEMbIMH pPe3yJIbTaTaMH 0CBOEHHS 00pa30BaTebHON NPOrpaMMbI

B pesymerare OCBOCHMS IUCHMIUIMHBEI OOYYarOIMUiicS HODKEH OBIANETH CIEAYIOIIAMHU
KOMIIETCHIIUSIMH:

YK - 10 - cnocoben npunmMaTh 000CHOBaHHBIE 3KOHOMHUYECKHE PEHICHHS B Pa3IAIHBIX
001acTsIX XU3HEAESTENbHOCTY;

IIK — 8 - roToBHOCTBIO K DPa3pabOTKe aITOPUTMOB, IPOrpaMM M METOMUK pEIIeHUH
HMEDKCHEPDHO-TEOJE3NYECKUX 3aJad M BIAJCHHEM MeETONaMH MareMarudeckoid o6paboTku
pe3yIbTaTOB  IONEBBIX TEOAE3MYECKHX  M3MEpEHMH, acCTpOHOMHYECKMX  HaOIIOJNCHUH,
IPaBUMETPUYECKUX ONpPENEIICHUH IIPY TPOEKTAPOBAHUH, CTPOUTENHCTBE U SKCILTyaTalluy 31aHuiH
¥ MH)KEHEPHEIX COOPYKEHUM.

B PEIYILTATE OCBOCHHSA OUCIHUIIINHBI, o6yqa10mni/‘1cs1 JOJDKCH OBJIAACTHh CIICOYIOIIMMU
pPEIyiibTaTaMU OGY‘ICHI/ISI 110 JUCITUITIIIHEC:

3HaTE:

- HOpMBI QUHAHCOBOIO M TEXHUYECKOT0 00ECIICUEeHHS HCIIOMHUTENEH HHXECHEPHO-T€0Ie3NIECKUX
pabot (VK-10.1)

- IEPCTIEKTUBHEBIE CPENICTBA, METOBI M IIPOrpaMMHOE 00eCTIEdeHIE TPOU3BOICTBA U 00paboTKu
MaTepUaioB HHXXEHEpHO-Teoae3ndeckux u3bickanui (ITIK — 8.1)

Ymers:

- obecrieunBaTh UCIIOHUTEIICH MaTEpUATbHO-TEXHUISCKAME U (PMHAHCOBBIMU CPEICTBAMHU
HCXOJA 13 QU3UKO-TeorpadhuuecKx U SKOHOMUYECKUX YCIOBUH paitona pabot (YK-10.2)

- HCIIONIB30BaTh KOMIIBIOTEPHEIE TEXHOJIOTUH JIJIS aHAIK3a JAHHBIX, XPaHAIIHUXCSA B ToCyAap-
CTBEHHBIX HH()OPMAIMOHHBIX CHCTEMaX 00ECIIEUeHUS IPAIOCTPOUTENFHOM 1 HHOM AESTENbHOCTH
(IIK -8.2)

Bnaperp HaBbIKaMu:

- METOAaMH KOHTPOJIS Ka9ecTBa pe3yNIbTaToB MpodeccruoHanbHoH aesrensHoctd (YK-10.3)

- COBPEMEHHEIMH KOMIIBIOTEPHBIMH TEXHOJIOTUSMH IIAHUPOBAHWS W BBITOIHEHUS HHXEHEPHO-
reone3unyeckux m3bickanmii ([IK — 8.3)

3. Mecro qucnumamHbl B cTpykType OIIOII cienmanuTeTa

HMucmummmaa b1.65.06 «Marematukay peanmusyercs B pamkax bioka 1 «J{ucIUIIIHHBL
(Moxymm)» obs3atensHoOM YacTy. J(UcIUILINHA 6a3UpyeTCs Ha 3HAHISX, IIOJYyIEHHBIX B pPaM-
KaX M3y4YEHUs CIEOYIOIUX AUCLUIUINH: «Anrebpay, «['eoMeTpus», U3ydyaeMbIX B Cpell-
HEH mKoIe.



4. ObbeM AUCHUIUIAHBI B 3a9€THBIX €IHHHNAX € YKA3aHHEM KOJHYECTBA
aKaJeMHYeCKHX 4YacoB, BbIJeJeHHBIX Ha KOHTAKTHYH padoTy ol0yJaommuxcs ¢
npenogasaTeneM (Mo THHAM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOATENLHYI0 pabory

o0ygarommuxcs

®opma o0ydeHusn

Ouynas

3aouHas

1

2

3

TpynoeMKoCTh B 3a49eTHBIX
eIHMHANAX:

1 cemectp — 4 3.e.
2 cemectp — 3 3.e.
3 cemectp — 3 3.e.
4 cemectp — 4 3.¢.
Bcero - 14 3.e.

1 cemectp - 4 z.e.
2 cemecrtp - 2 3.e.
3 cemectp - 4 3.e.
4 cemectp - 4 3.e.
Bcero - 14 3.e.

Jleximuu (JI)

1 cemecTp — 34 Haca
2 cemecTp —18 gacos
3 cemectp — 34 gaca
4 cemectp — 34 yaca
Beero - 120 yacos

1 cemectp — 12 gacor
2 cemectp — 4 yaca

3 cemectp —4 yaca

4 cemectp — 6 yacos
Bcero -26 sacos

Jlaboparopusie 3ansTus (JI3)

1 cemectp — 18 yacos

2 cemectp — 34 gaca

3 cemectp — 18 wacor

4 cemecTp — y4eOHBIM IUTAHOM
He npedycmompeHsl

Bcero - 70 sacos

1 cemectp — 6 gacos

2 ceMecTp —y4eOHBIM IUTaHOM
He npedycmMompersl

3 cemectp —4 gaca

4 cemectp — 2 yaca

Bcero - 12 gyacos

IIpakTrgeckue 3ansatus (I113)

1 cemectp — 16 yacos
2 cemectp — 16 HacoB
3 cemectp — 16 "acos
4 cemectp — 34 yacor
Bcero — 82 gaca

1 cemectp — 10 gacor
2 cemectp — 2 4aca

3 cemectp — 8 yacor
4 cemectp — 10 "acos
Bcero - 30 gyacos

CamocrostensHas pabora (CP)

1 cemectp — 76 gacor
2 cemecTtp — 40 gacoB
3 cemectp — 40 gacor
4 cemectp — 76 yacos
Bcero - 232 gaca

1 cemectp — 116 gacos
2 cemecTp — 66 gacoB

3 cemectp —128 yacor
4 cemectp — 126 yacor
Bcero - 436 gaco

@opMa TeKymero KOHTPOJIs:

KonTponsHas pabota Nel cemecTp — 1 cemectp — 1
KontponbsHas pabora Ne2 ceMecTp — 2 cemecTp — 2
KonTponsHas paborta Ne3 cemecTp — 3 cemectp — 3
KonTponsHas pabora Ned cemecTp — 4 cemectp — 4
®opMa NPOMEKYTOYHOM ATTECTANMUMA:

OK3aMeHEI cemectp — 1,4 cemectp — 2,4
3auer cemecTp — 2,3 cemectp — 1,3

3aueT ¢ OLIeHKOM

Y4e0OHBIM IJIaHOM
He npedycMompeHsl

Y9eOHBIM TUIaHOM
He npedycmompeHsl

Kypcosas pabora

Y4IeOHEIM TUIaHOM
He npedycmompeHsl

y4eOHBIM IUTaHOM
He npedycmompervl

Kypcogoii mpoekt

y4eOHBIM IUTAHOM
He npedycmompenst

Y4eOHBIM ILTaHOM
He npedycmMompersl
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3.2.

Copep:xanue THCIMILINHLI, CTPYKTYPHPOBAHHOE IO pa3ieaMm

5.2.1 CopepxaHue JeKIHOHHBIX 3aHATHIA
HanmenoBanue
Ne pasgena Copep:xanue
AHCIHANIHHBI
1 2 %)

1. |Pasgen 1. 3HaTh: HOPMBI (GMHAHCOBOI'O M TEXHHYECKOTO 00ECIICUEH IS UCIIOJI-
JIuneiinas U HuTenell HHXeHepHO-reoaesndeckux pabdor (YK-10.1).

BEKTOPHas airedpa Martpuupsl. YMHOXeHHe Marpull. MHUHOPEI M anrebpandecKue OIOJIHE-
musg. Panr wmartpunel. BekropHoe mpocrtpancTBO. Basmc. O6GparHas]
MaTpHna

2. | Pazmen 2. BHaTh: HOPMBI (QUHAHCOBOTO M TEXHUYECKOTO 0OECTIEUEHHUS MCIIOMHUTEIIEH
AHanutnyeckas MIDKEHEpHO-Treofe3ndeckux padot (YK-10.1).
reoMeTpHs CkanapHOe, BEKTOPHOE U CMEIIaHHOE IPOM3BeieHre BeKTOPOB. IlonsapHas

cucTeMa KoopauHaT. IL1ockocTs U npsiMast B pocTpaHcTBe. [[0BEpXHOCTH
M KpUBBIE BTOPOro Hopsaka. Mertop cedeHuii.

3. |Pasgmen3. 3HaTh: HOPMBI HMHAHCOBOTO M TEXHHYECKOTO O0ECIIEUeHHS MCIIOIHUTEIEH
JuddepennnansHoe [MHKeHepHO-reone3rmaeckux pabor (VK-10.1)

HCUHCIICHUE [IpousBonnas. IIpow3BojgHBIE CIOXHOM, O0OpaTHOM, MapaMeTpUYECKHE
bysknuit. IIpousBOIHBIE BBICIINX MOPSIKOB. DKCTpeMyMEbl. OYHKIMH He
CKOJIBKHMX [IEpPEMEHHBIX.

4. | Pazpen 4. BHaTh: HOpMBI GHHAHCOBOT'O U TEXHHYECKOTO 00ECTIEUEHHS
WnTerpansHoe MCIIOJIHUTENIEH HHKeHepHo-reone3udecknx pabot (YK-10.1)

HCUHCIICHHUE [NepBoobpazHas. HeonpeneneHHbIi uHTerpat. IHTErpupoBaHye 1o 9acTsM.
OnpenenenHsii uaTerpan Prvana. CBOMCTBA OMpPeNeNIeHHOr0 HHTErpaa.
[ Tnomane IIockuX GUryp B AEKapTOBOH U MOJIIPHON CHCTEMaX KOOPIUHAT.
O6weM Ten Bpammerus. J{iiHa KpUBOH B HOJISIPHOM CHCTEME KOODIMHAT.

5. |Pazgens. BHate: [lepcrieKTHBHBIE CPENCTBA, METOOBI M IPOrpaMMHOE O0eCIIeYeHHE]

KpaTHele uHTErpanbl MpPOM3BOACTBA U 00pabOTKM MAaTEpHANIOB HHKEHEPHO-TEOE3HYECKHX
m3pickanuit ([TK — 8.1)
/IBOMHOM HHTErpall, CBOMCTBa U reomMerpudeckuii cMeicil. O6IacTs HHTe-
IPHUPOBAaHUA. AJITOPUTM pPacCTaHOBKU IPENEJIOB HHTETPHpOBaHus. J[BOMH-
HOM MHTErpaj B JEKapTOBBIX M IOJAPHBIX KoopauHaTax. Ompenenmurens
Sxobu. Haxoxnenue mmomany u o6séMa. MexaHuueckue MPUITOKEHHS]
IBOMHOr0 UHTETpaa.

6. |Pazgen6. BHath: [lepcrieKTHBHBIE CpelCcTBa, METOOBI M IPOrpaMMHOe 0becieYeHue]
HMuddepenHnyanbHele IPOM3BOICTBA MW OOpPabOTKH MAaTepHATIOB HMHKEHEPHO-TE0Ie3UYECKHX]
YpaBHEHHUA m3pickaHui (ITIK — 8.1).

[nddepennmansHele ypaBHEHUS MEPBOro MOPSIKA W BBICHIMX MOPSAKOB.
Uluneiinsle muddepeHIHaTbHEIE ypaBHEHHS BTOPOrO MOPSAKA B N-TO
MOpsiKa ¢ IOCTOSHHBIMHU Ko3(durmentamu. Cuctemsl nuddepeHImaib-
HBIX YPaBHEHMUII.

7. | Pazgen 7. BHath: IlepciekTUBHBIE CpeAcTBa, METOIBI U TPOrPaMMHOE OOeCIIEUeHHE
Psner IPOM3BOACTBA U 00pabOTKM MAaTepHAJIOB HHXXEHEPHO-TEOIE3NIECKIX

m3bickanmii (IIK — 8.1).
HeobxomuMeli M DOCTaTOYHBINA INPHU3HAKH CXOOMMOCTH. HHTErpaybHEIN
mpusHak. Ilpusnak  Jlanam6epa. Ilpm3nak Komw. IpusHak JleiGuuia.

OyHKIMOHANBHEIE piasl. Paner Dypse.




5.2.2 Conepxanue JJab0opaTOPHBIX 3aHATHH

HanmvenoBanue pasfxesia guc-

Ne Copgep:xxanne
NHILTAHBI
1 2 3
1.| Pazmen 3. Juddepenuuansaoe VMers: obecrieunBaTh UCTIOHUTENEeH MaTepHUaIbHO-
HCUHCIICHHE. TEXHUYECKUMHU ¥ (PUHAHCOBBIMH CPEICTBAMH HCXOI U3 hu-
3UKO-reorpadyeckux U SKOHOMUYECKUX YCIIOBHH palioHa
padot (YK-10.2).
JlaGoparopnas pabota 1.Touku paspeiBa QYyHKIHH.
2.| Pazgen 3. TuddepenimansHoe VYMeTh: obecrieunBaTh HCIIOIHUTENEH MaTepHaIbHO-
HCUHCIICHHE. TEXHUYECKAMH ¥ ((PUHAHCOBBIMH CPEICTBAMU HCXOAS U3 QH-
3UKO-TeorpaUIeCcKiX U SKOHOMHYECKHX yCIOBHM paioHa
pabor (YK-10.2).
Jla6oparopHas paboTa 2. YIibl MeXAy KPHBBIMH.
3.| Pasgen 3. TuddepenimansHoe YMets: obecrieunBaTh HCIIOHUTENIEH MaTepUAIbHO-
HCUHCIICHHE. TEXHUYECKAMH U (PUHAHCOBBIMH CPESICTBAMH HCXOAA M3 Q-
3MKO-reorpapMuecKux ¥ SKOHOMUYECKUX YCJIOBHH paioHa
padbot (YK-10.2).
JIaboparopnas pabota 3. lubdepeHransHOe HCIHCIICHHE.
4.| Pazmen 4. UnterpansHoe VMeTh: HCIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH IJI1
HCUHCIICHUE aHaJIM3a JAHHBIX, XPAHSIIUXCS B TOCYJapCTBEHHBIX HHMOD-
MAIIMOHHBIX CHCTeMaX 00ecIIeUeHuUst TPafoCTPOUTENLHOM U
uHOM nestensHocTH ([TIK — 8.2).
Jla6oparopnas pabota 4. IHTErpanbHOe HCYHMCIICHHE
5.| Pasmen 5. KpaTtHble HHTETpajsl VMmers: HcCmonp30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH UL
aHa/IM3a [aHHBIX, XPAaHAIUXCA B TOCYJApCTBEHHBIX WH-
(bOpMalHOHHBIX CHCTEMaX 00eCHedeHHs IPajioCTPOUTEIb-
HOM 1 uHOM AesrensHocTH (IIK — 8.2).
JIaGopaTtopHas pabota 5. KpaTHble HHTErpaIb.
6.| Paznen 6. qubdeperimansapie  |YMeTsb: MIcHons30BaTh KOMIBIOTEPHBIC TEXHOIOTHH UL
YpaBHEHHA aHaJIM3a JaHHBIX, XPAHAIUXCS B TOCYAAPCTBEHHEIX HH-
(bOpMaLMOHHEIX CHCTEMaX 00eCIIeYeH s IPalOCTPOUTENTb-
HOM 1 nHoM gestenpHocTH (ITK — 8.2).
JlaGoparopHas pabota 6. [luddepenImansHEIE ypaBHEHHS
5.2.3 Copep:xaHue NPaKTHYECKHX 3aHATHIA
HaumenoBanue
Ne paszena Conepxanue
JUCHUIIJIMHBI
1 2 3
Pazpen 1. BxoOHoe mecmuposanue.
JIuneiinas BiiaieTs HaBEIKAMH: METOJaMU KOHTPOJIS KayeCTBa Pe3yIbTaTOB IpPo-

U BeKTOpHas anrebpa  |peccronanbHoM aestensHocTH (YK-10.3)

Matpuipl. YMHOXKeHHe MaTpyll. MUHODEI M anre0pandecKkue IOIONHe
mus. Panr Matpuusl. BexropHoe npoctpaHcTBo. basuc. JIuHelHas 3aBH-
CHMOCTH BEKTOPOB.

Paznen 2. BiameTs HaBBHIKAMH: METOAAMK KOHTPOJIS Ka4ecTBa PE3YJIETATOB IPO-
AmnanutrHyeckas beccronansHoM nestenpHocTH (YK-10.3)
TEOMETPUA CKaJIspHOE, BEKTOPHOE ¥ CMEILIaHHOe MPOM3BENCHHA BEKTOPOB. [Lioc-

KOCTP ¥ NpAMas B NPOCTPAHCTBE. O61mas TeopHsi KPUBBIX BTOPOTO IIO-
snka. KaHoHHYECKOe M TapaMeTPUIeCKOe YPaBHEHHMS.

Paznen 3. BnameTs HaBbIKAMH: METONAMH KOHTPOJIS KadeCTBa PE3YJIBTATOB ITPO-
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JubdepennnansHoe  (peccuonanbHO#M AesteapHOCTH (YK-10.3)

HCYMCIICHUE [IpouzBonHas. IIpon3BOmHBIE CIIOXKHOH, 0OpaTHOW, mapaMeTpHYecKOM
byukuuii. [IpousBoaHBIE BEICIIHX MOPSOKOB. DKCTpeMyMbl. OYHKIH He
CKOJIbKHX [IEpEMEHHBIX.

4. | Pazgen 4. BraneTs HaBBIKAMH: METOJaMU KOHTPOJIS KadyecTBa Pe3yJIBTaTOB IIPO-
HnTerpansHoe dbeccuonansHOM nestenpHOCTH (YK-10.3)

HCUHCIICHHUE INepBoobpazHas. HeonpeneneHHbI uHTErpal. 3aMeHa IepeMEHHbIX.
OnpeneneHHbN nHTErpan Prvana u ero croiictea. IIprioxkerus
OIpEAENICHHOr0 MHTErpaa.

5. | Pazpmen 5. BraneTs HaBBIKAMH: COBPEMEHHBIMH KOMITBIOTEPHBIMH TEXHOJIOTHIMY

Kparsele vaTErpansl  [[UIaHUPOBAHHSA M BEHINOJHEHHS HEXKEHEPHO-TEONE3MUECKUX M3BICKAHMIM
(IIK - 8.3)
JIBOMHOH HHTerpas, CBONCTBA H reOMETPHYECKHI CMBICI. PaccTaHOBKA
MpeIeIOB HHTErpUpoBaHus. JIBOMHON HMHTErpal B JeKapTOBBIX U MOJISP-
HBIX KoopauHaTax. SJkobuaH. IIpunoskeHus IBOWHOrO MHTErpaia.

6. |Pazgen 6. BriageTs HaBBIKAMH: COBPEMEHHBIMH KOMIIBIOTEPHBIMH TEXHOJIOTHSIMH
HubdepeHnyansasle  UIAHUPOBAaHHS M BBINONHEHMS HEDKEHEPHO-TE€O0E3HIECKIX HM3BICKAHHIA
YPaBHEHHUA (IIK - 8.3)

[ depennuansHble ypaBHEHHS IIEPBOrO MOPSAKA M BHICIIMX IO
oB. JIunelinsle nuddepeHInanbHEIe ypaBHEHHS BTOPOro nopsaka. Cu-
cTeMbl TUddepeHIHATPHBIX YPaBHEHHIA.

7. |Pasmen?7. BrnaneTs HaBBHIKAMU: COBPEMEHHBIMH KOMIIBIOTEPHEIMH TEXHOJIOTHAMY|
Psinet TUTAHMPOBAHMA M BBINOJHECHUS WHKEHEPHO-TEONE3UYSCKIX H3BICKAHHL

(IIK - 8.3)
HeoOXxoauMBIi ¥ JOCTATOYHBIN NMPH3HAKKA CXOMAMOCTH. HTerpaibHElif
npusHak. Ilpusnak  Jlanambepa. IIpusnax Komm. IpusHak JleiGuuna.
@yHKIMOHAJIBHBIE psiabl. Psaasl Oypse.
5.2.4 IlepedeHb y1e0HO-MEeTOAUIECKOro o0ecmedeHus NJIs CAMOCTOATEILHO
paboTeI 00y4Jaromuxcs M0 THCIUILIHHE
Ounas ¢popma oOyueHus
HaunmvenoBanune Yuebno-
Ne Conep:xanne
pasgea MeTOoIHIeCKOoe
AHCIHITHHBI obecneuenue
1 2 3 4
1. |Pazgmen 1. BxozHoe TecTupoBaHue.
JIuneiinas IlogroroBka K NpPaKTHYeCKUM 3aHATHIM IIO
¥ BEKTOpHAs crexyrommM TeMaM: «Matpurrsl. YMHOXKEHHE
anrebpa MaTpull. MHUHOpE! U anrebpanvecKue AOIOI- [11, [51, [6], [8]
HeHnud. basuc. JIuHeiiHas 3aBHCHMOCTH BeK- PR
TopoB. Iloaroroska k mabopaTopHoit paboTe.
IToaroroeka k sk3ameHy. IlonroroBka kK UTO-
TOBOMY TE€CTHPOBAHHIO.

2. |Pazgen 2. IlogroroBka K NpaKTHYeCKHM 3aHATHIM I10
AHanuTHYeCKAas crexyromuM TeMaM:«CKallIpHOe, BEKTOPHOE
reoMeTpus M CMEIIAaHHOE IIPOM3BEIEHHE BEKTOpOB. Ilo-

JApHas cuUcTeMa KoopmuHat. IDnockocTe u
npsMas B IpocTpaHcTBe. KaHOHMYeckoe U
[1apaMeTPUYecKoe YpaBHEHHS KpHUBBIX. Ilo-
BEPXHOCTH BTOPOro nopsaka». Iloarotoeka k
naboparopHoli pabote. IToAroToBka K KOH-
TpoabHOH pabote. IToAroTOBKa K UTOTOBOMY
TECTHUPOBAHHIO.

[11, [5], [6], [8]

10



Paznen 3.

JuddepennmansHoe
MCYHCIICHUE

IMogroroBka K NpaKTU4eCKHM 3aHATHAM IIO
crenytormmmM Temam: «[IpomsBomnas. IIpowms-
BOIHBIC CIIOXKHOM, OOpaTHOH, IapaMeTpHde-
ckoii dynkiuii. [Ipow3BomHBIE BBICIINX IIO-
psaKoB. OkcTpeMyMbl. DYHKIMH HECKOJIBKUX
nepemeHHbIX. [loaroroBka k nabopaTopHOH
pabore. ITonroroBka k 3adery. [loaroroska
UTOTOBOMY TECTHUPOBAHHIO.

[11, [4], [7], [8]

Pa3nemn 4.
[MaTerpansHoe
MICUHCIICHUE

ITonroToBKa K MNpPaKTHYECKHAM 3aHATHSAM IIO
CJIeIYIOIIHAM TeMaM: «[leprooOpaznas.
Heomnpenenenssiii uxterpai.. MuTerpupoBanue
paIMOHANTBHBIX ~ IPOOSH. OnpeneneHHbIIH
vHTEerpal Prmvana. ITnomans mrockux ¢uryp.
Ob0vem Ten BpameHws. [loAroToBka K
nabopaTopHo#i pabore.

IlomrotoBka K  KOHTPOJBHOHM  pabore.
IToaroToBKa K HTOTOBOMY TECTUPOBAHHIO.

[1], [4], [7], [8]

Paznei 5.
KpaTHsie HHTErpaIbl

IMoaroroBka K MpPaKTUYECKUM 3aHATHUAM IIO
ciemyrommM TemaMm: «JIBoiHON wuHTerpai,
CBOMCTBA W TeOMETPHUYECKHI cMbIch. J[BoM-
HOH MHTETpaj B JeKapTOBBIX H MOJIIPHBIX KO-
opmunatax. Omnpenenurens Axobu. Haxox-
IeHue momany u oo6séMa. Ilonroroska k sia-
6opatopHoii pabote. IlomroroBka K 3adery.
IToaroToBKa K MTOrOBOMY TECTHPOBAHHIO.

[2], [4], [7], [8]

Paznen 6.
JTudbdepennmansHble
'ypaBHEHUA

IToaroToBka K NPaKTHYEeCKHM 3aHATHSIM IIO
cienyrommM Temam:  «JluddeperHnmansHele
YpaBHEHHs IEpBOTrO IOpsAAKa W BBICIIMX IIO-
psnkoB. JluneiiHble aubdepeHIMaIbHEIE
YpaBHEHHMs BTOPOT'O OPAAKa C IOCTOSHHBIMH
ko3¢ dunmentamu. Ilogroroska k maboparop-
HO# pabote. [ToaroToBka kK KOHTPOJIBHOH pa-
6ore. IToaroToBka K WTOTOBOMY TECTHPOBa-
HHUIO.

(2], [5], [71, [8]

Paznen 7.
Psnel

IToaroToBka K NpPaKTHYeCKMM 3aHATHAM IIO
cnemyromuM Temam: «HeoOxomumeiii 4 1o-
CTaTOYHBIA TpH3HAKW cxoxumocTd. HHre-
rpajibHBIM mpusHak. [Ipmsnak — [lamambGepa.
IMpuznak Komm. IIpm3nak JlefiOuuna. Psmsl
@yprey». [lonrororka k jgabopaTopHoit pabo-
te. [lonroroBka k KOHTpoNIbHOH pabdore. Iox-

IT'OTOBKA K 3K3&MCHy.I/ITOFOB06 TECTHUPOBAHUC.

(2], [5], [8], [9]

3aounas ¢popma obydeHus

HauMeHoOBaHHE
paszgena
JUCIHILINHBI

Conep:xanne

YuebHO-
METOAHYECKOe
obecmeueHnue

2

3

4

Pazmen 1.
JIuHetiHAS

1 BEKTOPHAS
anrebpa

BxogHoe TecTupoBaHue.

IloarotroBka K MPakTUYECKUM 3aHATHAM IO Clie-
IyromuM TeMaM: «Matpuilel. YMHOXKEHHE Mart-
putl. MuHOpPEL U anrebpaddecKue OOIMOTHEHUS.
Bazuc. IloaroroBka k sabGopaTopHO# paboTe.
IlogroroBka k sk3aMeHy. IloaroroBka K UTOrO-
BOMY TECTHPOBAHHIO.

[11, [5], [6], [8]

Pasnern 2.

Tlonrororka k NPaKTUYCCKUM 3aHATHAM IIO Clie-

[1], [5], [6], [8]
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IAHaTTUTHYECKas
TEOMETPUSL

ayoommM Temam: «CkalsIpHOe, BEKTOPHOE H
CMeIlaHHOe TpOoM3BeAeHue BeKTopoB. IlomapHas
cucteMa KoopauHat. ILTockocTe M Ipsmas B
npocTpaHcTBe. KaHOHHYeCKoe MU IapaMeTpude-
CKOe ypaBHEHMs KpHUBBIX. II0BEpXHOCTH BTOPOTO
nopskay. [loaroroBka Kk 1aboparopHoii pabore.
IMoxroroBka k KOHTPONbHOH pabore. Iloaroros-
Ka K HTOrOBOMY TeCTHPOBAHHIO.

Pasnen 3.
Jubdepernuans-
HOe

HICUHCIICHUE

IToaroToBKa K MpaKkTHYECKUM 3aHATHAM IO Clle-
myrommM Temam: «IIpomsBonmHas. IIpousBonHbIe
CIIOXKHOM, 0oOpaTHOM, mapameTpuyeckod QyHK-
1. TIpou3BOMHEIE BBICIIMX TIOPSIKOB. OKCTpe-
MyMbl. DYHKIIH HECKOJIBKUX NepeMeHHBIX. 1lon-
roTOBKa K nabopatopHoii paborte.lloaroroBka k
3agery. Iloaroropka K HTOTOBOMY TECTHPOBA-
HHIO.

[11, [4], [7], [8]

Pasznen 4. Hare-
FpaJ'[LHOC HUCYHUCJIIC-
HHUC

IMomroToBka K MPaKTUYECKUM 3aHATHAM IIO
CIIEIYIOIIHAM TeMaMm: «IlepBooOpa3Has.
Heomnpenenennpiii  wnTerpan.. VHTerpuposaHue
paIMoOHATBHEIX pobeit. OrpeneneHHbI HHTErpal
Pumana. ITnomame miockux ¢uryp. O6wveM Ten
Bparnenus. [Tonroroska k taboparopHoii paboTe.
IToaroroska K KOHTPOJILHOH pabore.
ITonroToBKka K ”TOTOBOMY TECTUPOBAHHIO.

[11, [41, [7], [8]

Paznen 5. Kparusre
HHTETpaIbl

IToaroroBka K MPaKTHYECKHM 3aHATHAM IO Clie-
IyroIuM TeMaM: «/[BoiHO mHTErpas, CBOMCTBa
¥ TeOMeTpUYecKuii cMeIci. JIBoHHOM HMHTErpal B
JIEKapTOBBIX U MOJSPHBIX KoopAuHaTax. Onpene-
qurens Sko6u. Haxoxnenuwe rwiomanyd u o0bE-
Mma. IToaroroeka k naboparopHoii pabote. Iloa-
rOoTOBKa K 3a4eTy. [IoArOTOBKa K UTOrOBOMY Te-
CTHPOBAHHUIO.

(2], [4], [7], [8]

Pazmen 6. JTudde-
pEeHIMaNIbHBIE ypaB-
HCHHUA

IToaroroBka K NMPaKTUYECKUM 3aHATHAM IO Clie-
nyromuM TeMaM: «J{uddepeHimansHele ypaBHe-
HHS [IEPBOTO MOPSIKA U BBICIIMX MOPSAKOB. JIu-
HeliHple nuddepeHIabHbIe YPaBHEHHA BTOPO-
ro MOpsSAKa C IOCTOSHHBIMH KO3(Q(HUIMEHTaMH.
IToaroroska k JaGoparopHoit pabote. Iloaroros-
Ka K KOHTPOJIBbHOH pabote. IIoAroToBKa K UTOrO-
BOMY TECTHPOBAHHIO.

(21, [51, [71, [8]

Paznen 7. Panet

IToaroToBKa K MPaKTHYECKHM 3aHATHAM IO Clie-
nyromuM TemaM: «HeoOxomumeli U moctaTtou-
HBIl TpU3HaK#d CXOAMMOCTH. MHTerpainbHbIi
npusHak. [IpusHak [lanambepa. IIpusnak Komm.
ITpuznak Jleiibuuna. Paner @ypeer». Iloaroroska
k JaboparopHoii paborte. IloaroroBka K KOH-
TpONBHOM paboTe. [IoAroTOBKA K 3K3aMEHY.
HTorosoe TecTHpOBaHME.

[2], [51, [8], [9]

5.2.5 TeMbI KOHTPOJBLHBIX padoT

1. JInneitnas anrebpa 1 aHATUTHIECKas T€OMETPH.
2. luddepeHnuansHoe 1 HHTETPAIGHOE HCUHCIICHH.
3. Kpatabie uHTerpasl 1 quddepeHnuaibHble YPaBHEHH.

4. Panel.




5.2.6 TembI KypcoBbIX MPOEKTOB/ KYPCOBBIX padoT

Yuebnvim nnanom ne npedycmompenui
6. Merogngeckne yKa3aHus A1 00y9al0MHXCSH 110 OCBOCHHIO HCIUILIMHBI

OpraHmamm JEATECJIbHOCTH CTYNEHTA

Jlexnus

B xoJe TeKIUOHHBIX 3aHATHI HE00X0AUMO BECTH KOHCIIEKTHPOBaHKE y94e0HOro MaTepHraa,
o0pariaTs BHIMaHUE Ha KaTeropyuH, GopMyIMpOBKH, pPaCKpPhIBAIOIUE COACPKAHUE TEX HIIH
WHBIX SBJICHHUM U MPOIIECCOB, HAYIHBIE BBIBOAKI U IPaKTHIeCcKre pekoMeHqanuu. Heobxomu-
MO 3aJaBaTh IPEIIOJAaBATEN0 YTOYHAIOMIE BONPOCHI C LEIBIO YSCHEHHS TEOPETHYECKHUX T10-
JIOXKEHUH, pa3peleHns CIOPHEIX cuTyanui. llemecoobpasHo nopabaTeBaTh CBOM KOHCIIEKT
JIEKIUH, Aejiasd B HEM COOTBETCTBYIOIIHE 3allMCH U3 JIUTEPATYPEI, PEKOMEHIOBAaHHOM IIPEIO-
JlaBaTeseM U MpeIyCMOTPEHHOH yaeOHOM mporpaMMoi.

IIpakTHYecKOe 3aHATHE

PaboTa ¢ KOHCIEKTOM JIEKITHii, TOATOTOBKA OTBETOB K KOHTPOJILHEIM BOIIPOCAM, IIPOCMOTP
pexoMeHyeMoi mutepaTypbl. Ocoboe BHUMaHMe IIpH 5TOM HE00X0auMOo 0OpaTHTh Ha COED-
’KaHM€e OCHOBHEIX ITOJIOXKEHHH M BBIBOJIOB, 00BSICHEHUE IBIICHUN U (aKTOB, YSICHEHHE IIPaKTH-
YECKOTO IIPHIIOKEHHS PacCCMaTPUBAEMBIX TEOPETHIECKHUX BOIIPOCOB. Pelenrie pacyeTHo-
rpadbrYecKuX 3a1aHu, peleHne 3a1a4 110 AlTOPATMY U JIp.

JlabopaTopHOE 3aHATHE
PaGoTa B COOTBETCTBHH ¢ METOAMYECKIUMHE YKa3aHUSIMHU 10 BEIIOJHEHUIO JIAO0OPATOPHBIX pa-
0oT.

CamMocTosiTeJpbHasg padoTa

CamocrosTensHas paboTa CTyAEeHTa Hal YCBOSHUEM y9e0HOro MaTepraa 1o y4e6HoH auc-
[UIIIAHE MOXET BBIIOIHATHCS B IIOMEIIEHMSIX JUIsI CAMOCTOATEIBHOM pabOThI, a TAaKXKe B 10-
MamHux yeaoBusx. Comepkanne CaMOCTOSTENIFHOM paboThI CTyIEeHTa OIpeieNieTcs yueOHoH
MIpOTrpaMMOi JUCIHILINHEL, METOAWYECKUMHY MaTepHallaMy, 3afaHisAMHU U yKa3aHUIMH IIPETIO-
JIaBaTens.

CamocTosTensHas paboTa B ayAUTOPHOE BPEMS MOKET BKIIIOYATh:
— KOHCIIEKTHPOBaHHKE (COCTaBICHUE TE3UCOB) JIEKITHI;
— BBITOJTHEHUE KOHTPOJIBHBIX paboT; pelmeHue 3a1ad;
— paboTy co CpaBOYHOM U METOAMYECKOM JIUTEPATyPOH.
— ydacTHe B TECTHPOBAHHHU.

CamocTosTenbHas paboTa BO BHEAYIUTOPHOE BPEMS MOXKET COCTOSTH U3:
— IIOBTOpEHME JIEKIMOHHOI'O MaTepHana;
— u3ydeHUus y4eOHOU W HaydHOU ITUTEpaTyphl;
— IOATOTOBKM K J1a0OpaTOpHBIM 3aHATHSIM;
— IIOATOTOBKH K IIPAKTUYECKUM 3aHATHIM;
— TOATOTOBKM K KOHTPOJBHBIM paboTam;
— NOArOTOBKH HHIWBUAYAJIBHBEIX MHCEMEHHBIX paboT 0 3aJaHUI0 IIPEMOIaBaTeNs;
— TOATOTOBKH K HTOTOBOMY TE€CTHPOBAHUIO.

KonrpoanHas padora

Teoperrnueckas ¥ MpakTUYECKas YacTHU KOHTPOJIBHON pabOTHI BEITOIHSIOTCS IO YCTAHOBIICH-
HBIM TeMaM (BapHaHTaM) C UCIIOJIb30BaHHUEM IIPAaKTUIESCKAX MaTepHAIIOB, IOJYYSHHEIX Ha
MIPaKTHYECKUX U JTabOpaTOpHBIX 3aHATHAX. K Kaxmo# TeMe KOHTPOJIBHOM paboTEl peKOMEHTY-
€TCs IPIMEPHBIH IIepeUeHb OCHOBHBIX BOIIPOCOB, CIIUCOK HEOOXO0AMMOI juTeparypsl. Heo6-
XOJIMMO H3y4YHUTh JUTEPATYPY, PEKOMEHIyEMYIO I BHITOJIHEHHS KOHTPOJIBHOM paboTsL. UTo-
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OBl TTOJTHEE PACKPHITH TEMY, CIEAYET UCIONb30BaTh JOIOIHUTEIbHEIE HCTOYHUKH 1 MaTepHra-
761, THCTPYKITHS IO BBIIOJTHEHHUIO KOHTPOIBHON pabOTEI HAXOMUTCA B METOAMYECKUX MaTe-
pHaiax 1o JUCIHIUINHE.

IloaroTroBKa K 3K3aMEHY, 3a9eTY

IToaroToBka CTYJCHTOB K 9K3aMeHY BKIFOUAET TPHU CTAIHH:
— caMocCTosTeNbHas paboTa B TeUeHue ceMecTpa (yieOHOro rosa);
— HEIOCPeJICTBeHHAS ITOATOTOBKA B THU, IPEIIIECTBYIOLINE S5K3aMEHY;
— MOATOTOBKA K OTBETY Ha BOIIPOCHL, COAEpIKAIecs B OHIIeTe.

7. OOpa3oBaTejibHBIC TEXHOJIOTHH

[Tepedenp 00pa30BaTENbHBIX TEXHOIOTHH, HCION3YEMBIX [IPYU H3YUYEHUH NUCIUILIAHE
«MareMaTHKa.
TpanumuonHbie 00pa3oBaTeIbHbIE TEXHOJIOIHH

[lepeyeHp 00pa3oBaTENBHBIX TEXHOJIOTUM, HCIIONB3YEMBIX IIPM H3YYCHUH IHCIUILIN-
HBEI «MareMaTuKay, IPOBOAATCS C MCIOIB30BAaHUEM TPAIUIMOHHBIX 00pa30BaTENEHBIX TEXHO-
JIOTH# OPHEHTHPYIOIIUXCS Ha OPraHU3aIuio 00pa30BaTeIbHOIO IPOLECCa, PEIIIOIAratoIyI0
IPSIMYIO TPAHCIISIMIO 3HAHUHM OT IperojaBarels K CTYACHTY (IIPEHMYINECTBEHHO Ha OCHOBE
00BICHATEFHO-HILTFOCTPATHBHBIX METOZOB 00Yy4YeHHUS), ydeOHasd AeATEIPHOCTh CTYAECHTa HO-
CHT B TaKHX YCJIOBHSX, KaK IPaBUIIO, PEIPOAYKTUBHEIN XapakTep. @PopMBl y4eOHBIX 3aHATHH C
WCIIOJIB30BAaHUEM TPAIUIIAOHHBIX TEXHOJIOI M :

JlexIps — mOCIEOBATENIFHOE U3JI0XKECHNE MaTepHuaia B JUCHUILIMHAPHOM JIOTHKE, OCY-
IIECTBISEMOE IPEUMYIIECTBEHHO BepOATEHEIME CPEICTBaMK (MOHOJOT IIPEIOAaBATEIS).

[TpakTH9ecKoe 3aHATHE — 3aHATHE, IOCBIINEHHOE OCBOCHHIO KOHKPETHBIX YMEHHH U
HaBBIKOB I10 IPEAJIOKEHHOMY aIITOPHTMY.

JIaGopaTopHOE 3aHATHE — OpraHu3anys yaeOHOH pabOThl ¢ PeAbHEIMU MaT€pPHUANIBHEI-
ME # HHGOPMAMOHHBIME 00BEKTaMH, SKCIIEPHMEHTaIbHAs paboTa ¢ MOJEIAMHU PEalbHEIX 005~
€KTOB.

NaTepakTHBHBIE TEXHOJIOTHH

ITo mucrummue «MaTeMaTHKay JIEKITMOHHBIE 3aHATHSA IPOBOAATCS C HCIIONH30BaHUEM
CIICIYIOIINX WHTCPAKTUBHBIX TEXHOIOTHMI:

JleKuus-BU3yaIM3aIHs - IPEACTaBIAeT cO00H BU3yaIbHYIO GOpMY IOJa4H JIEKIIHOHHO-
ro Marepuana cpeacrsamu TCO ¥IH ayTHOBHICOTEXHUKY (BHIACO-TEKIHA). UTeHME TaKOH JIEK-
LUK CBOAMTCS K Pa3BEPHYTOMY HJIM KPaTKOMY KOMMEHTHPOBAHMIO IIPOCMaTPHUBAEMBIX BU3Yallb-
HBIX MaTepuayioB (B BHAE cxeM, Tabmui, rpados, rpadukos, Mozenek). Jlekuua-su3yarn3avs
IIOMOraeT CTyAEHTaM IpeoOpa3oBHIBATH JICKIIMOHHBIM MaTepuall B BU3YalbHYIO (opMy, YTO
CIIoco0cTBYeT GOPMHPOBAHUIO Y HUX IPO(eCCHOHAIPHOTO MBIIUICHHS 33 CYET CHCTEMATU3AIlHH
U BBIJIEICHUS HanOoJIee 3HaUNMBIX, CYIIIECTBEHHBIX 3JIEMEHTOB.

Jlexmus—tpoBoKanus (M3I0XEHIE MaTepyala C 3apaHee 3allIaHIPOBaHHBIMH OIIHOKa-
Mu). Tako¥ THI JIEKIHI pacCUUTaH Ha CTHUMYJIHMPOBaHME O0YJaromMMXCs K IIOCTOSHHOMY KOH-
TPOJIIO TIpeayiaraeMoil MHGOpMAlUy U IOUCKY OIIHOOK. B KOHIlE JIEKIMK IPOBOAUTCS IHarHO-
CTHIKA 3HaHWI 00yJaromuXcs ¥ pa300op CAeTaHHBIX OIMHOOK.

ITo mucnummae «MareMaTrhKa J1ab0opaTOpHbIE U NPaKTHIECKUE 3aHATH IPOBOJATCS C
HCITOJIE30BaHMEM CJICIYIOIUX UHTEPAKTUBHBIX TEXHOJIOTHI!

PaGora B MalbIX Tpynmax — 3TO OJHA U3 CaMbIX IOIYJIAPHBIX CTPATErHi, TaK KakK OHa
JaeT BceM 0OydaromumMes (B TOM YHCIIE B CTECHUTEIBHBIM) BO3MOXKHOCTH y9acTBOBAaTh B pabo-
TE, IPAKTHKOBATH HABBIKK COTPYIHWYECTBA, MEXIMYHOCTHOTO OOIIEHMA (B YaCTHOCTH, YMEHHE
aKTHBHO CIIyIIaTh, BEIpabaTeiBaTh 00Inee MHEHHE, pa3pelnaTh BOSHUKAOIHE pa3Horiacks). Bee
3TO YacTo OBIBaCT HEBO3MOXKHO B OOJIBIIOM KOJLIEKTHBE.

Pa3paboTka mpoekTa (METOJ IPOEKTOB) — OpraHu3anus 0OydeHHs, IPH KOTOPO# yda-
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myecs IpHoOpeTaroT 3HaHUS B IIpoliecce IJIAaHUPOBaHNS M BBIIOIHEHHS IPaKTHYECKUX 3a1a-
HUAW-IIPOEKTOB.

Ponepbie Hrpel — COBMECTHAS ESTENHFHOCTD IPYIIIEI 00YJaIOMUXCs U IPeroJaBaTesd
[I0]] YIpaBICHHEM IPEMOAaBaTells C IENbl0 pelleHus Yy4eOHBIX X IpodeccHOHaIbHO-
OpPHCHTHPOBAHHBIX 3a/ad IIyTEM HUIPOBOTO MOIEIMPOBAHHUS PEAIbHON IPOOIEMHOH CHTyaIldH.

ITo3BoNIET OLEHUBATH YMEHHE aHAIM3UPOBATh U PellaTh THIHWYHBIE MPOo(ecCHOHATBHEIE 3a/1a-
9.

8.  VYuebHo-MeTommieckoe  HHPOPMANHOHHOE 00ecIedeHHe U CIUILIHHbBI

8.1. IlepedeHL OCHOBHOM M JOMOJHHTEIbHOM y1e0HOH JHTEpaTyphbl, HE00X0AH-
MO#i 1)1l 0CBOCHHS HCIHUIIIHHBI

@) OCHO6HAA y4eOHaA Tumepamypa:

1. MMamxo ILE. Bricimas MaTeMaTHKa B yIpaXXHEHUIX U 3a7adax. B 2-x 4.: U.1.: yuebHOE moco-

6ue /ILE. Tanko, A.I'. [Tonos, T.5. KoxeBHukoBa. — 6-¢ u3n. — Mocksa: OHUKC 21 Bex, Mup

u O6pazoBanue, 2005. —304c.

2. Hasxo ILE. Beicimas MareMaTHKa B yIIPaXHEHUAX | 3a1a4ax. B 2-x 4.: U.2.: ygaeOHOE moco-

6ue /TL.E. lauko, A.I'. ITomos, T.f1. KoxeBrukosa. — 6-¢ u3a. —Mockea.: OHUKC 21 ek, Mup

u O6pazoBanne, —2005. —416¢.

3. I'ycax A.A. Bricmmas matemaruka. Tom 1: yueGruK /A.A. I'ycak. -MunCck: Tetpa CucreMmc,

2009. —544c. — ISGN 978-985-470-938-3. —TeKCT: 3NIEKTPOHHEIH // DIEKTPOHHO-0UOIIOTeTHas

cuctema IPRBOOKS: [caiit]: http://www.iprbookshop.ru/28059.html

4. Tycak A.A. Bricmmas matemaruka. Tom 2: yueOruK /A.A. I'ycak. -Munck: Terpa Cucremc,
2009. —544c. — ISGN 978-985-470-938-3. —TeKcCT: 3NEKTPOHHBIH // DIEKTPOHHO-
oubmmoreunas cucrema IPRBOOKS: [caiit]: http://www.iprbookshop.ru/28059.html

0) oononHumensvHaa yyebHaa 1umepamypa:

5. Byrpos, 5. C. Beicimast MaTemarrka: yaeOHuK B 3 1.: T.1. DneMeHTH TuHEHHOH anreOpsl U
ananmtadeckoit reomerpun/ S.C. Byrpos, C. M. Hukonsckuii. — 5-e u3n., crep.— Mocksa:
Hpoda, 2003. 284 c.

6. Byrpos, f. C. Beicimas matemaruka: yaeOruk B 3-x T.: T.2. JlubdepeHnuansHOe U HHTE-
rpaimsroe ucuncienne/ 5.C. Byrpos, C. M. Huxonsckwuit. — 6-e u3z., crep. — Mocksa.: JIpo-
da, 2004. -509 c.

7. Byrpos S1. C. Beicimas Maremaruka: yaeOHuK B 3-x T.: T.3. [luddepenimansasle ypaBHEHHUS.
Kparusie unrerpanst. Pagsr/ S1.C. Byrpos, C. M. Hukonsckuii. — Mocksa: Jlpoda, 2004. —
506 c.

8. Ilyuxos H.II. IIpuMeHeHe MaTeMaTHIECKUX 3HAHUH B IPOPECCHOHATBHOM NEATEIEHOCTH.
ITocobue ansa camopa3BuTus OakanaBpa. Yacts . AnanuTrgeckas reoMeTpHs U IMHEHHAS
anre6pa: yaebnoe mocobue / H.IL Ilyukos, T.B. XKXykosckas, E.A. Monokasosa [1 1p.] —
Tam6oB: TaMOOBCKHIA TOCYIapCTBEHHEIN TexHImYeckuit yauBepeuteT. —2012. —97¢. ISGN
978-5-8265-1151-0. TekcT 21eKTPOHHE// DNeKTpOHHO - Onbmorednas cucrema IPR
BOOKS:[caiit] -URL: http://www.iprbookshop.ru/63892.html

9. Ilyuxos, H.II. IIpuMeHeHHEe MaTeMaTHICCKUX 3HaHUH B IPOGECCHOHAIBHOH AEATEIHHOCTH.
[Tocobue it camopa3BuTHs Oakanaepa: yaeoroe mocodue / H.II. ITyuxos, T.B. XKyxosckasd,
E.A. Monokanosa [u 1p.], — Tam60B: TamOoBCKuU# rocyAapCTBEHHBINA TEXHUYECKAN YHH-
BepcuteT., 9bC ACB, 2012. -97 c. -ISGN 978-5-8265-1186-2.TekcT 31€KTpOHHBIH// DIeK-
TpoHHO- OubmmoTeynas cuctema IPR BOOKS:[caiit] -URL:
http://www.iprbookshop.ru/63893.html

6) nepeueHb yueOHO-MemooU4ecKo20 obecneueHusn:

10. Pakynr E.A. Matemaruka: yae6HOe nocobue / Paxyn E.A.. — Bpsnack: bpsHckuit rocynap-
CTBEHHBIN arpapHbIi yauBepcuTeT, 2023. — 116 ¢. — Teker: anexrporHsi // Lludposoit obpa-
3oBarebHEI pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/156836.html
2) nepeyeHnv OHNAUH Kypcoé
11. «BBenmenue B MaTeMaTuKy» https://www.intuit.ru/studies/courses/107/107/info
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8.2.

Hepeqem, HE00X0AUMOro JIHIEH3UOHHOI0 ’ CBOﬁOIIHO PacnpocTpaHsaeMoro

nmporpamMmMHOro oﬁecneqemm, B TOM YHCJI€ 1 0T€IE€CTBEHHOI'0 IIPOU3BO/ICTBA,
HCIOJIB3YEMOr'0 IIPH OCYIMECTBJICHHH oﬁpaaonaTe.m,Horo npomecca mo JuCHHIInHE

7-Zip;

Adobe Acrobat Reader DC;
Apache Open Office;

VLC media player;
Kaspersky Endpoint Security
Yandex browser
KOMIIAC-3D V20

8.3 Ilepedens cOBPeMEHHBIX POdeccHOHANBHBIX 023 JaHHLIX M HH(OPMAHOHHO-
CHPABOYHLIX CHCTEM, JOCTYIHBIX IPH 0CBOCHHH IHCIUILTHHbI

1. DnexTpoHHas HHPOPMAHOHHO-00pa3oBaTeNbHasd Cpelia Y HUBEPCUTETa
(http://moodle.aucu.ru).

2. DIEKTPOHHO-OHOIMOTEYHAs CHCTeMa «Y HUBEPCHTETCKas OubInoTeKa
(https://biblioclub.rw/).

3. DiexTpoHHO-6mOIHOTeuHas cucreMa «[PRbooks» (http://www.iprbookshop.ru).
4. Hayunas snextponHas 6ubmuoteka (http://www.elibrary.ru/).

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

6. MenepalbHBI HECTATYT NPOMBIIUIEHHOR coGerBerHocTH (http://wwwl.fips.rw/)

9. OmnmcaHHe MaTEPHAJIbHO-TeXHUIeCKOH 62351, HEOOX0TUMOIH IS OCYIECTBJICHUS
00pa30BaTEIHLHOrO MpoIecca Mo AMCHHUILIHHE
HaumeHoBaHNe CHENHATbHBIX
. - OcCHaIMEHHOCTH CeNHATbHBIX
Ne MoMeIIeHui U MOMeIEeHHH I - -
. noMemeHHi U oMeIeHuid 11
m\o CaMOCTOSTEIbHOM -
CaMOCTOSITEILHOH padoThI
padoThl
VYueOHbIle ayJUTOPUH JJIS Ne 204
IIPOBEICHUS YIeOHBIX 3aHATHH: KomrutekT yuae6HO#H Mebenn
Vue6HO-HarIsAIHbIe TIOCOOUI
414056, T. AcTpaxass, ;TaL[I/IOHapHEI/I MyJIETUMEIUMHBIA KOMILIEKT
OCTYI K HH(OPMALIIOHHO — TETIEKOM KaI[FOH-
yi. Tarumesa, 18, Ty PAVTEE e
Ne 204. 205. 207 Hoii cetu «MIHTEpHET»
SRR Ne 205
KomiutexT yueGHOM Mebemn.
IMepeHOCHOM MyTETHMEMAHBINA KOMILIEKT.
JocTyn k nHGOPMALMOHHO — TEJICKOMMYHHUKAIHOH-
1 HO#t cetu «MIHTEpHETY
Ne 207
Kommutekt yueOHOM Mebenn
KommsroTeps! - 16 mrT.
CranuoHapHbIA MyJIbTHMEIUAHELIA KOMILICKT
JlocTynn K ”HPOPMALMOHHO — TCIICKOMMYHHKa-
nHOHHOM ceTH «HTEpHET»
2. | AynaTopun IUIi CaMOCTOATEIBHOM Ne 201

paboTsI:

414056, r. AcTpaxaHs,
yi. Tarumesa, 22a,
Ne 201, 203

KommuexT yue6HO#M Mebenn.

KommnproTeps! — 8 mr.

JlocTym K vHGOPMAHOHHO — TEJIEKOMMYHHUKa-
nuouHoM cety «HTEpHET

Ne 203
Kommtext yueOHOM Mebenu.
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Kowmmbroteps! — 8 mirT.
JocTym kK #HGOPMAMOHHO — TEJICKOMMYHHMKa-
nuoHHOM cetu «HTepHEeT

414056, r. AcTpaxaHsp, Bubanoreka, YHTAIBHBIN 321
yi. Tatumesa, Nel8a, KommexT yue6HO#M Mebenn
6ubmroTeKa, YUTANBHBIN 321 KomnreroTepsr - 4 mrT.

Hoctyn x uHGOPMAaITHOHHO — TEICKOMMYHHKA-
IIUOHHOI ceTn «IHTEpHET»

10. Oco0eHHOCTH OpraHu3anuu 00y4YeHHs IO JUCHHILUIMHE NJIs HHBAJHIOB H JIHMI €
OrpaHNYeHHLIMH BO3MOKHOCTSIMH 3X0POBBS

Jlist 06y4aroImuXcs U3 YHCIIa HHBAIAIOB U JIHII C OTPaHHYEHHBIMH BO3MOXHOCTIMH
3I0POBBS HA OCHOBAaHHH IIICEMEHHOTO 3asBICHUS TUCIHUILINHA «VMlaTeMaTHKa» pean3yeTcs ¢
y4eToM 0CO0eHHOCTEH MCHXOMH3NIECKOTO Pa3BUTHS, HHIUBHYabHEIX BO3MOXKHOCTEN U
COCTOSIHHMSA 3/I0POBB (Jlajiee — HHAUBUYAIBHBIX 0COOEHHOCTEMH).




JIneT BHeceHUsI IOMOJHEHUI ¥ H3MEHeHUil
B pafo4yo nporpaMmy y4e0HOi J¥COMILIAHBI

«Maremarukay
(HauMEHOBaHNUE AUCIUILIHHEL)

Ha 2026 - 2027 y4eOHbIi roa

PaGouas mporpamma nepecMoTpeHa Ha 3acenanuu kadenpsl « CATTPuMy,
IpoToKOoI Ne 0T 20_r.

W.o. 3aBenyromero. Kabeapoit

K.II.H. JOIIEHT / B.B.CoGonesa /

YUeHasi CMeneHy, Y4eHoe 36aHue noonuce U.0. @amunus

B pabouyro mporpaMmy BHOCSTCS CIEAYIOIUE U3MEHEHUS:
B nyskT 8.1 BHECEHBI ClleAyIOIINE U3MEHEHNUS:

1. ¥rosa, H. B. Bricmas wMaremaruka. J(uddepeHnuansHele ypaBHEHHS : Y4eOHO-
Metoguueckoe nocodbue / H. B. IOrosa. — HoBocubupck : HoBocuOupckuii rocynapcTBeHHBIM
TexHu4eckuil yHuBepcuteT, 2020. — 28 c. — ISBN 978-5-7782-4111-4. — TekcT : d1eKTpOH-
Helt // Iludpomoit oOpazoBarempHbri pecypc IPR  SMART : [caiit]. — URL:
https://www.iprbookshop.ru/99175.html

2. IllnapeBa I'.B. Bricmmas marematuka (fuHeliHas anreOpa) : METOAWYECKUE YKa3aHHS K BEI-
IIOJIHEHUIO TUIOBBIX pacueToB. Jliig HampasneHu# noarotoBku 38.03.01 Oxonommka, 38.03.05

busnec-uadopmaTuka (kBamupukamus — Oakanasp) / [[Tzapesa I'.B.. — Cumdepormons : Yau-
BEPCUTET 3KOHOMUKH U yrpasierus, 2020. — 57 ¢. — Texkcer : anexTponHsii // 1udposoit 06-
pa3zoBaTeNbHBIN pecypce IPR SMART ; [catiT]. — URL:

https://www.iprbookshop.ru/101397.html

3. beipaur A.Il. Marematuka: QyHKITUN HECKOJIBKUAX IEPEMEHHBIX, HHTETPATEHOE UCUUCIICHHE :
npaktukyM / beipmur A.IL, Cumopenko A.A., CokonoBa O.A.. — Boponex : BopoHexckuit
roCyJapCTBEHHBIN TexHuYecKkui yauBepcureT, ObC ACB, 2021. — 73 ¢. — ISBN 978-5-7731-
0984-6. — Texkcr : anexTporHsi // ITudporoit oOpazosarensHsbIi pecype IPR SMART : [caiiT].
— URL: https://www.iprbookshop.ru/125961.html

CocraBuTenb H3MEHESHHH 1 IOIIOTHCHMUI:

K.(.-M.H, OITEHT /[ KJI. SIxcybaes /

y4eHas CTEIEHb, YUYEHOE 3BaHUE MOAMHKCh 1.0. ®ammmus

IIpencenarens MKC «IIpukiamsas reone3msn»
HaIIpaBIeHHOCTH (Ipoduis) «HXKeHepHAS Te0Ie3U»

/  C.P.Kocobokosa /

Yu4€Has CTEeTIeHb, YUEHOE 3BaHHE TOJIHCH N.0. Gamunus
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PEITEH3US
Ha pab04yI0 mporpamMmy, OleHOTHbIE H METOANYeCKHEe MATePHAJIbI [0 JUCHHIIIHHE

b1.5.06 « Mamemamuxay

(n ducy ¢ yxa 6noxa)

OIIOII BO no cunemuaasrocta 21.05.01 «[IPUKTATHAA T'EQIE3HAy

HaNPaBJIeHHOCTD (mpodmnis) «HHnoicenepnas 2eooe3usiy

II0 IIpOrpaMMe crneyuaiumema

ITaBen Hukomaepruem CaquukoBBEIM (Iajiee IO TEKCTY PEIEH3EHT), MPOBEICHA PEICH3US
pabouelf mporpaMMbl, ONEHOYHBIX K METOAMYECKHMX MAaTepHajoB IO JUCLHHUIUIMHE
«Mamemamuxay OIIOIl BO no cnermuansrOocTH 21.05.01 «IlIpuxnaonas zeooe3us», IO
IporpamMme cnenuajnTera, pazpaborannoit B [ BOY AO BO "ActpaxaHckuii rocyqapCTBEHHBIN
apXUTEKTYPHO-CTPOUTEIBHEIN YHUBEPCUTET', Ha Kadenpe «Cucmemsl agmomamu3upoéantozo
NPOEKMUPOBAHUA U MOOenuposanuay (pazpaboTauk — douenm, K.¢p.-m.H., Axcybaee Kamuno
Jicexumosuy).

PaccMoTpeB mpencTaBlIEHHBIE Ha PEIEH3UI0O MaTepuanbl, pPELNEH3CHT MpHIEl K
CJIEAYIOINUM BBIBOJAM:

[IpenssaBiennas pabodas mporpaMma yaeOHO#H TucnuIuiHEl «Mamemamuka» (Janee 1o
Tekcty IIporpamma) cootBercTByeT TpeboBammsiv ©I'OC BO mo cnemmansHOcTH 21.05.01
«IIpuxnaonas zeode3us», yTBEPKICHHOTO IprKa3oM MuHHCTEpCTBA 00pa3OBaHMSA M HAyKd
Poccuiickoit @eneparmuu ot 11.08.2020 Ne 944 u 3aperucrpupoBasHOoro B Munrocte Poccuu
25.08.2020 Ne59432.

IIpencrasmennas B IlporpamMe axTyalbHOCTh Y4eOHOM MUCHMIUIMHBEL B pPaMKax
peanmszanuu OITOII BO He mOATEXWUT COMHEHHMIO — IWUCLUIIIMHA OTHOCHTCS K 0OsA3aTeNbHOR
gacTd yuebHoro muxiia biok 1 «/lucnummuss! (MOLyIn)».

IlpencraBnennasle B [IporpamMe memd y4eOHOM JHCIHUINIMHBEL  COOTBETCTBYIOT
tpeboBanusiv ®I'OC BO no cnenmansaocty 21.05.01 «IIpuknadnas 2eode3ua» HaupaBICHHOCTD
(npoduns) «Huacenepnan zeode3us .

B coorBercTBum ¢ IIporpammoii 3a AucCHUMILIMHON «Mamemamuka» 3aKpEIUICHBl 2
KOMHemeHYUU, KOTOPEIC PEATH3YIOTCS B OOBSIBICHHBIX TPeOOBaHUSAX.

PesynpraTel 00ydeHHs, mpeacTaBieHHBIe B IIporpaMMe B KaTeropusx 3HaTh, YMETh,
BJIQ/IETh HABBIKAMHU COOTBETCTBYIOT CIIENU(UKE U CONEPKAHMUIO TUCIMIIMHEL M JIEMOHCTPUPYIOT
BO3MOXHOCTH MTOJIyUeHUs 3aBICHHBIX Pe3yIbTaTOB.

VYyeOnas mucnuimmHa «Mamemamuka» B3aUMOCBS3aHA C IPYIHMMH JHCHHIIHHAMHM
OIIOII BO no cuenuansaocta 21.05.01 «llpuxknadnas zeode3usa» HalpaBIeHHOCTH (IIPOQHIIb)
«Hnocenepran zeode3uay» v BO3MOXXHOCTD TyOJIMPOBaHUSA B COAEPKAHUK HE BBIIBJICHA.

IIpencraBnennas  [Iporpamma  mpeamosiiaraeT  MCIOJIB30OBAHHE  COBPEMEHHBIX
00pa30BaTEIbHBIX TEXHOIOIWH NpPH pead3allid Pa3iMdHBIX BHIOB ydeOHOH paboTel. DOpMEL
00pa3oBaTeIbHBIX TEXHOJOTHH COOTBETCTBYIOT ClIeNH(HKE TUCIUAILTAHEL

IIpencraBnennsle W omnmcaHHBle B [Iporpamme GoOpMBI TeKyied ONEHKH 3HaHMH
COOTBETCTBYIOT CIICIH(HKE QUCIUIUIMHEI U TPeOOBAHUAM K BBITYCKHUKAM.

[TpomesxxyTouHas aTTeCTAllMd 3HAHWM cneyuanucma, npexycMorpeHHas IIporpammoi,
ocymecTBisgeTcss B Gopme 3auema/sxzamena. PopMbl OLEHKH 3HAHHUM, NPENCTaBICHHEIC B
Pa6oueit mporpamMmMe, COOTBETCTBYIOT CHEeIM(pUKE AUCIUIUIMHEL B TpeOOBAaHMIM K BBITYCKHHUKAM.

YueOHO-MeTOmMYecKOoe  oOecredeHne  AUCHMINIMHBI  NPEACTAaBICHO  OCHOBHOM,
JIOTIOTHUATEILHOM JINTEPATypOii, HHTEPHET-pEeCypcaMu 1 cooTBeTCcTBYeT TpeboBanusam ®I'OC BO
mo coemuansHocTr 21.05.01 «Ilpuxnadnas zeode3us» HapaBIEHHOCTH (IIpoduib)
«HHnacernepnana zeodeauny.



MarepuanpHo-TexHIYecKoe obecnedenne coorBercTByeT TpeboanusmM PI'OC BO mo
cnenmansHocTe  21.05.01  «llpuxknaonas  z2eodezusa», w cuenuuKe  TUACIUILIMHEI
«Mamemamuxkay u 00eCIeINBaEcT HCIOIH30BAHNE COBPEMEHHEIX 00pa30BaTeNbHBIX, B TOM YHCIIE
HHTEPAKTUBHBEIX METOIOB O0YJIEHUS.

IIpencraBieHHble Ha PENEH3UIO OLICHOYHEBIC M METOAMYECKUC MaTepHalbl HallpaBlICHUS
25.05.01 «llpuknaonas zeode3ua», pa3paboTaHEl B COOTBETCTBHE C HOPMATHBHBIMHU
JOKyMEHTaMH, IpefcTaBieHHbBIMA B [Iporpamme. OneHOYHBIE B METOAWYECKHE MaTEpHaTEl 10
muciymiuHe «MaTreMaTHKa» IMpeNHA3HAYEHBl U1 TEKYIIEro KOHTPOJIS M IIPOMEXYTOUHON
aTTeCTalli¥ M IIPEACTaBIIET COOOH COBOKYIHOCTh pa3paboTaHHBIX Kadempoit «Cucrema
aBTOMATHYECKOIO YIPABICHUS M MOICIMPOBAHUSI» MaTEpHUAJOB U YCTAHOBIICHUS YPOBHSA U
Ka4ecTBa JOCTHKEHHUS 00y4JaroIyUMUCS pe3yIbTaTOB 00ydIeHus.

3amadaMy OLEHOYHBIX M METOIMYECKUX MaTEpHAJIOB SBISETCS KOHTPOIDb U YIIPABICHHE
IIPOIIECCOM, IIPHOOpETeHUs OOYyJarOIMUMUCs 3HaHMi, YMEHHI{, HAaBBIKOB ¥ KOMIICTESHIIHH,
3ajgBJIEHHBIX B OOpa3oBaTeNbHOM IporpaMme IO JaHHOMY HAIpPaBICHHUIO IIOJTOTOBKH IIO
cnenuansHocTd 21.05.01 «IIpuxnaonas zeode3usa» HanpaBleHHOCTH (Ipodmis) « AHKeHEpHAS
reofe3us.

OneHouHBlE ¥ METOOWYECKHE MaTepHaibl [0 TUCHUIUIHHE «Mamemamuxa
IIPECTaBIIEHBI BOIPOCAMH K 3a49€Ty, 3aJaHUsIMU K KOHTPOIbHOU paboTe, 3aJaHUsIMI K BXOZHOMY
M HTOrOBOMY TECTHPOBAHHIO, 3aJaHUAMH K JIaOOpaTOpHBIM 3aHATUSAM. JlaHHBIE MaTepHalIbl
IIO3BOJIIIOT B IIOJHOM MEpe OLICHUTH Pe3yiIbTaThl 00yUeHUS 110 AUCIUILINHE «Mamemamuxa» B
AT’ACY, a Taxoke OICHUTH CTENeHb CHOPMUPOBAHHOCTH KOMIIETEHITHIH.

OBIIME BbIBO/bI

Ha ocHOBaHWH NpOBEICHHOH DPENEH3MH MOXHO CHENATh 3aKIIOYCHHE, YTO XapaKTep,
CTpYKTypa, COAepKaHHe pabouell mIporpaMMmbl, ONEHOYHBIX M METOIUYECKHX MaTepHAIOB
muctunuesl b1.6.06 «Mamemamuxa OIIOII BO no cnenuansroctu 21.05.01 «Ilpuxnaonas
2eoo0e3usy, no IporpaMMe Cneyuaiumema, paspadoTanHas 00UeHmom, K.gp.-m.H., Axcybaegvim
Kamunem  /[cekumiosuyem coorBercTByeT TpeboBanmsM OI'OC BO, coBpeMeHHBIM
TpeOOBaHUSIM OTpPaciH, PBIHKA TPyAa, NMPOGECCHOHATBHBIX CTaHIAAPTOB IO CIEIHAIBHOCTH
21.05.01 «Ilpuknaonaa zeode3usa» HalpaBIeHHOCTH (poduins) «HHowcenepnaa zeode3ua» 1
MOTYT OBITH PEKOMEHIOBAHBI K HCIIOIH30BaHUIO.

Peneusenr:

K.T.H, goneHT kadenapsl CAIIPuM «ATACY » / T1L.H. CaggukoB /
(momruce) @. U. O.




PEIIEH3NA
Ha pado4yIo IporpaMmy, OleHOYHbIe H METOANYeCKHEe MAaTePHAJIbI 10 JUCIUIINHE

b1.5.06 « Mamemamuxay

(i Oucy ¢ ykasanuem bnoka)

OIIOII BO no ecnemuanbsnoctH 21.05.01 «[IPUKIIAJTHAA I'EONE3HU Ay,

HaNpaBJIeHHOCTH (Mpopuin) «HHowcenepuas 2eodesusny

IIO IIpOorpamMMme creyuanumema

Wpunoit CranucnaBoBHOM CTpenploBOM (Hajlee IO TEKCTY PEIEH3EHT), IpoBeleHa
penensusa pabodell IporpaMMBbI, OIEHOYHBIX W METOAWYECKHX MATEpHaOB IO IWCIUILIAHE
«Mamemamuxa» OIIOII BO mo cnemumamsaocta 21.05.01 «Ilpuknadnas zeode3usa», 10
IIporpaMMe crenuaanTera, paspaboransod B [BOY AO BO "AcTtpaxauckuit rocyaapcTBEHHEIM
apXUTEKTYPHO-CTPOUTENBHBI YHUBEPCUTET", Ha Kadenpe «Cucmemovl agmomamusuposanHozo
npOeKmMuposanus u mooenuposanuay (pazpaboTauk — doueHm, K.¢p.-m.xH., Axcybaee Kamuno
Hocexumosuy).

PaccMoTpeB mpencTaBieHHBIE Ha PENECH3WIO MAaTepHANBl, PEICH3CHT IMPHIIET K
CJIETYIOIMUM BBIBOJIAM:

IIpenpsBrennas pabodas nporpamma ydeOHOM TUCTHIUTMHE «Mamemamukay (nanee 1o
Tekcty IIporpamma) coorBerctByeT Tpeboammsm PI'OC BO mo cmemwansaoctH 21.05.01
«lIpuxknaonasa zeode3usay», YTBEPXKACHHOTO INpHKa3oM MuUHHCTEpCTBA 00pa3oBaHWS U HAYKA
Poccuiickoit @enepanuu ot 11.08.2020 Ne 944 wm 3apeructpupoBanHoro B Munrocre Poccuu
25.08.2020 Ne59432.

IlpencraBnennas B [Iporpamme axTyanbHOCTH Yy4eOHOM MUCIMILIMHBI B paMKax
peammzaruu OIIOII BO He momieXuT COMHEHHIO — TUCIUIUIMHA OTHOCHTCS K 00S3aTeIbHOH
gacTu ydebnoro nukia biok 1 «/{ucrunnuse! (MOIyTH)».

IIpencraBnennsie B IIporpamme memm y4eOHOH AWCIUILTAHBI COOTBETCTBYEOT
tpebopanmsiM ®I'OC BO no ciermansaoctu 21.05.01 «IIpuxknadnas 2e00e3un» HanpaBIeHHOCTb
(mpoduns) «Huxicenepran zeode3us .

B coorBerctBum ¢ IIporpamMmoii 3a aucnumimHOW «Mamemamuka» 3aKpeIUieHsl 2
KOMNemeHyuu, KOTOphIe pealu3yoTCsa B 00BIBICHHBIX TPEOOBaHUSIX.

Pesynpratel oOyueHus, npencrtaBieHHble B [IporpamMme B KaTeropusix 3HaTh, YMETH,
BIIaIETh HABBIKAMH COOTBETCTBYIOT CIENH(HKE U CONCPIKAHUIO TUCIHUILTHHEI ¥ IEMOHCTPUPYIOT
BO3MOJKHOCTH ITOJIy9eHUS 3asBI€HHBIX PE3yIHTATOB.

Vuebnas mucnumumHa «Mamemamuka» B3aUMOCBs3aHA C IPYTUMHU JUCHUILIAHAMU
OIIOII BO no cnernuanssocT 21.05.01 «Illpuknadnas zeode3us» HanpapBlIeHHOCTE (IPOGMIIIB)
«HHnorcenepnan 2eode3usay» v BO3MOXKHOCTD TyOIHPOBaHUS B COACPIKAHUH HE BEIBIICHA.

IIpencraBnennas  IIporpamma — mpeamonaraeT — HWCHOJB30BAaHHE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOIWH NPH PeaU3alliyl Pa3IHYHBIX BHIOB YU4eOHOM paGOTEL. DOPMEI
006pa30oBaTeNbHBIX TEXHOIOTHH COOTBETCTBYIOT CleM(UKE TUCIIUATLINHEL

IIpencrapnennble u omnucaHHble B [IporpamMmme GOpPMEBI TeKyIlmel OICHKH 3HAHFMA
COOTBETCTBYIOT CIIEIM(UKE NUCIUIUIMHEI X TPEOOBAHUAM K BBITYCKHHUKAM.

IIpomexyTodHas aTTecTalMy 3HAHWU cheyuanucma, npenycMoTpenHas I[Iporpammoi,
OCyINECTBIIETCS B QopMe 3auema, 3k3amena. POpMEI OLIEHKW 3HAHWM, MPEICTABICHHEIE B
Paboueii mporpamMmMe, COOTBETCTBYIOT CHEITM(HKE UCIHUILIAHEI ¥ TPEOOBAHMSM K BEILYCKHHAKAM.

VuebHO-MeTOguYecKOe — oDeclieueHWe  MUCHUIUIMHBI  I[IPEACTAaBIEHO  OCHOBHOM,
JIOTIOTHUTENIBHOM JINTEPATYPO#, HHTEPHET-PECypCaMH U cooTBeTcTBYeT TpeboBanusM ®I'OC BO
o cnennanbHoCcTd 21.05.01 «Ilpuxnadnas zeode3usy HANPaBICHHOCTH (IPOGhHUIIb)
«Hnxncenepnan zeode3un.



MarepuansHO-TeXHIHYIECKOEe obecmedenne cootBeTcTByeT TpeboBanusm OI'OC BO mo
cunenuansHOCTH 21.05.01 «IIpuknadnas zeode3ua» v cuenupuKe TUCIUILTHHEL «Mamemamuxay
1 obecrieunBaeT UCIIOIF30BaHNE COBPEMEHHBIX 00pa30BaTEbHEIX, B TOM YHCJIE HHTEPAKTUBHBIX
METOJI0B 00ydeHus.

IIpencraBneHHbIE Ha pENEH3WIO OLEHOYHBIE M METOAMYECKHE MaTepHallbl II0
cnenuanbHOCTH  25.05.01 «Ilpuxnaonasa zeodezusa», pa3zpaboTaHbl B COOTBETCTBHE C
HOPMaTHBHBIMHE JOKyMEHTaMH, IIpecTaBlIeHHbIME B [Iporpamme. OnieHOYHBIE U METOIUIECCKUE
MaTepyansl N0 AucHuIuimHe «MaTeMaTHKay» IIpeqHa3sHaueHBl JJIS TEKyInero KOHTPOIS HU
IIPOMEXYTOYHOH aTTeCTAallUy M NPEACTaBIIET COOOM COBOKYIIHOCTH pa3paboTaHHBEIX Kadempoit
«CucteMa aBTOMAaTWYEeCKOIO YIPABICHHUS U MOICIHPOBAHMSY» MAaTEPUAIOB JJIS YCTAaHOBJICHUS
YDPOBHS B Ka4ecTBa JOCTIDKEHUS 00yJaroImyUMHUCs PE3YyNbTaTOB 00yJeHMs.

3amadaMy OLCHOYHBIX U METOJUYECKUX MAaTEpPHaOB SBISETCS KOHTPOIE W YIpaBICHUE
IIPOIECCOM, NpPHOOpEeTeHHS O0O0ydJarolmuMucs 3HAaHWY, yYMEHHM, HAaBHIKOB M KOMIIETEHIIWH,
3aiBICHHBIX B oOpa3oBaTenbHOM mporpamme mmo cuenuansHocTd 21.05.01 «IIpuxnadnas
2eo0e3uny, HalpaBIeHHOCTS (poduip) «AHKeHEepHAs reoxe3nus».

OueHouHBlE W METOAWYECKHE MaTepHaisl mo aucnuiumHe «MaTremMaTHKa» IIpeICTaBlICHEB
BOIIPOCaMH K 3a4eTy, 3alaHUsIMH K KOHTPOJIbHOM paboTe, 3aJaHUsIMH K BXOJHOMY U UTOIOBOMY
TECTHUPOBAHMIO, 3aJaHUSIMH K 1a00paTOPHBIM 3aHATHSIM.

JanHple MaTepHanasl IMO3BOJSIIOT B IIONHOW Mepe OICHUTh PEe3yJbTaThl OOydeHHs IIO
mucrmiuiaHe  «Mamemamuxa» B ATACY, a Takke OICHHTH CTENEHb CHOPMHUPOBAHHOCTU
KOMIIETEHIIHHA.

OBIIIME BHIBOJbI

Ha ocHOBaHME NpOBENCHHON pENEH3MH MOXHO CHENaTh 3aKIIOYEHHE, YTO XapakTep,
CTpYKTypa, CoIep:KaHHe pabodel mIporpamMMbl, OICHOYHBIX M METOJUYECKHX MAaTEPHAJIOB
mucnuuaHsl b1.6.06 «Mamemamuxkay OIIOII BO no cnienuansroctH 21.05.01 «lIpuxnadonaa
2e00e3uay, no IporpaMMe crneyuanumema, pa3paboTaHHAS 00UEHMOM, K.¢.-M.H., AKcybaesvim
Kamunem  [cekumosuyem coorBerctByeT TpeboBanusM OI'OC BO, coBpeMeHHBIM
TpeOOBaHMWSM OTpaciy, PhIHKAa TpyZAa, NpodecCHOHANBHBIX CTaHAAPTOB IO CIECIHAILHOCTH
21.05.01 «IIpuxnaonasa zeode3usay» HanpaBleHHOCTb (Ipobunb) «HHiceneprnas zeode3usa» n
MOTYT OBITH PEKOMEHIOBAHEI K HCIIOIE30BAHUIO.

Perensenrt:
JlomeHT Kadenpsl MaTEMaTHKH;
¢dakyneTeT « OU3UKU, MaTEMaTUKH U WHKECHEPHBIX TEXHOJIOTHIY

ActpaxaHckuii rocynapcTBeHHBIN YyHUBepcuTeT umenu B.H. Tatummesa
(©I'BOY BO AT'Y um. B.H. Tatumenra)

[/ .C. CtpenbiioBa/
(monrmuck) N.0.0.




MuHHCTepcTBO 06pa3oBaHusd H HAYKH ACTPaXaHCKOH obigacTH
lF'ocyxapcTrBeHHOe fIkKeTHOEe 00pa3oBaTeJbHOE YUPEXKICHHUE
AcTpaxaHckoil o6nacTu Bhicmero o6pasoBaHus
«AcTpaxaHCKHH rocyIlapcTBeHHBIH apXHTEKTYPHO-CTPOHUTEJIbHBIH

YHHBEPCHTET»
(TBOY AO BO «ATACY»)

YTBEPK/IAIO

.0. pekmopa

| C.II. Cmpenxosg !
H O @

OLEHOYHBIE ¥ METONYECKUE MATEPHAJIBI

HanmenoBanue IHCIUANLIHHBI

MartemaTuka

(YKa3b16aEMCA HAUMEHOBAHUE 8 COOMBEMCMBUY C Y4eOHBIM NIAHOM)
CnenmuanbHOCTD

21.05.01 «IIpuknagHasi TeoIe3Uus»

(yKasvleaemcs HauMeHo8anue HanpasneHus noozomosku 8 coomeemcmsuu ¢ PI'OC BO)
HanpagjenHocts (Ipoduin)

«mxeHepHas TeoIe3usi»

(yxasvieaemcs naumenosanue HanpagnenHocmu (npoguns) 6 coomeemcmeuu ¢ OIOII)

Kadenpa

«CucTeMBl aBTOMATH3UPOBAHHOI'O MIPOCKTUPOBAHUS U MOAEIIUPOBAHU A

Kpanmuduxanys BEITYCKHUKA CHEHATHCT

Acrtpaxans — 2025
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COJEPKAHUE:

O1eHOYHEIE X METOJUUECKUE MaTEpUANE] 71 IPOBENCHMS TEKYIIETO KOHTPOJLA
YCIIEBAEMOCTH U MPOMEXKYTOTHON aTTECTAlH 00YJArOIMXCA 10 QUCIMILIAHE
[NepedeHb KOMITETEHIH ¢ yKa3aHUEM 3TaloB X GOPMMPOBAHHUS B IIpOIIecce
OCBOCHHS 00pa30BaTeNbHOM IPOrpaMMBl

Omucanue oKazarejci 1 KpUTepUeB OICHUBAHUSA KOMIIETCHIIMM Ha Pa3IMIHBIX
sTamax ux GOpMHUPOBaHMS, ONMCAHKE KAl OLICHUBAHMS

IlepedeHs OIEHOYHBIX CPEACTB TEKYIIETO KOHTPOII YCIIEBAEMOCTH

Omnmucanue MoKasaTelel 1 KPUTEPHEB OIIEHUBAHNA KOMIIETEHIUH 110
JUCIHUIUIAHE Ha PA3IAIHBIX 3TarnaxX uX GOpPMHUPOBaHNS, ONMCAHKE IIKAIT
OILlIEHHMBAHUS

IIxana oneHUBaHUI

TunoBEIe KOHTPOJILHEIE 33/IaHAS WK HHEIE MaTepHabl, HEOOXOMUMEIE UIL
OIICHKH 3HAHUM, yMEHMH, HABEIKOB, XapaKTePU3YIOIUX 3Talbl OPMUPOBAHHUS
KOMIIETEHIUH B IIPOIlecce OCBOSHHS 00pa30BaTENLHOM IPOTPAMMBI

INepeyeHs ¥ XapaKTEPUCTHKY IIPOLEAyPEI OLICHUBAHNS 3HAHWUH, YMEHUH, HABBIKOB,

XapaKTEPU3YIOMHX 3Talbl (HOPMHUPOBAHHS KOMIIETECHIIAH

Ipunooicenue 1
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1.2.3. Illkaja onennBanus

VYPpOBEHB NOCTIKEHHUI Ormetka B 5-0abHOIM mKare 3a4TeHO/ He 3aUTeHO
BBICOKUU «5»(0TIUIHO) 3a49TEHO
IIPOJBUHYTHII «4»(xoporo) 3a4TEHO
IIOPOrOBBIH «3»(YOOBIETBOPHTEIBHO) 3a4TE€HO
HYDKE ITIOPOTOBOTO «2»(HEYIOBIIETBOPHUTEIIHHO) HE 3a4YTEHO

2. TunoBble KOHTPOJBHBIC 3aJAHHSI WIH HHBIE MATEPHATbI, He0OXOMHMbIE IS
ONEHKH 3HAHWH, YMEHHi, HABBIKOB, XapaKTePH3yIOIHe Tanbl (GOPMHPOBAHHSA KOMIIe-
TeHIui 00pa3oBaTeIHLHON NPOrpaMMebl

THITIOBBIE 3ANAHWS JIJIA ITPOBEJEHNS ITPOMEXY TOYHOM ATTECTAITUNA

2.1 Jx3ameH, 3a9eT

@) munosvie 6onpocyl k sx3amery (Ipunoscenus 1,4,6,8);

6) kpumepuu oyerHusaHUA

IIpy oneHKe 3HAHMIT Ha YK3aMEHE YUHUTHIBACTCS:

1. VYposenb chopMHUPOBAHHOCTH KOMIIETEHITHI.

2. VYpoBeHb YCBOCHHS TEOPETHIECKMX IIOJIOXKCHUM NVMCIWILINHEL, HPaBHILHOCTE (DOPMyIIH-
POBKH OCHOBHBIX ITOHSTHH U 3aKOHOMEPHOCTEH.

s R

YpoBeHs 3HaHAA GAKTHIECKOrO MaTepraia B 06beMe IPOrpaMMEL
Jloruka, CTpyKTypa ¥ TPaMOTHOCTD H3JI0XKEHHS BOIPOCA.

YMeHHE CBSI3aTh TEOPHIO C MPAKTHKOM.

YMeHue nenatb 0000IIeH s, BEIBOIEL.

Ne m/m

Onenka

Kpurepnn onenkn

1.

O1iryHo

OTBeTHI Ha MOCTABJIEHHBIE BOIIPOCH! H3JIArarOTCA JIOTHYHO, ITOCIIEI0BATEEHO
U He TPeOYyIOT NOTONHUTENBHBIX TOsICHeHH . [T0IHO pacKpHIBAIOTCS TIPHYHH-
HO-CJICICTBEHHBIC CBA3M MEXIY SBJICHUSIMHU U coObITHsIMU. JlenaroTcs oboc-
HOBaHHbIC BBIBOIBL JIeMOHCTPHpYIOTCS IIyOOKHe 3HaHWS 0a30BBIX HOpMa-
THBHO-IIPaBOBBIX aKTOB. COOMFOAat0TCS HOPMBI JINTEPATYPHON PEUH.

Xoporo

OtBeTsl Ha MOCTaBIEHHEIE BONPOCH! H3JIAralOTCs CHCTEMATU3HPOBAHO H II0-
CIIeZIOBATENIBHO. ba3oBEle HOPMATHBHO-TIPABOBEIE aKThHI MCIIONB3YIOTCS, HO B
HE[JOCTaTOYHOM OOBeMe. MaTepuan M3JIaraeTcst YBepeHHO. PacKphITE mpu-
YMHHO-CJICICTBCHHBIC CBSI3H MEXIY SABJICHUAMHU U COOBITHAMH. JIeMOHCTpH-
PyeTCa yMEHHE aHAIU3UPOBATh MaTepPHall, OHAKO HE BCE BBIBOIBI HOCAT ap-
TYMEHTHPOBAHHbBIM U NOKa3aTesbHbIH XapakTep. COGMIONAIOTCS HOPMEI JIH-
TEepaTypHOU peyu.

VY nosierBopu-
TENBHO

JomyckaroTcs HapylIeHHs B IIOCIEHOBATENBHOCTH H3JIOKEHHA. MMeroTcs
yHOMUHaHHSA 00 OTHENbHBIX 6a30BBIX HOPMATHBHO-TIPABOBHIX akTax. He-
TIOJIHO PACKPBIBAIOTCS TPUYHMHHO-CIEACTBEHHbIE CBSI3U MEXIY ABJICHUAMH U
COOBITHAMH. J[eMOHCTPHPYIOTCS IIOBEPXHOCTHBIE 3HAHHS BOTIPOCA, C TPYIOM
peIIatoTcss KOHKPETHBIe 3amaun. VIMeroTcs 3aTpynHeHHs ¢ BhIBoAamH. J[o-
ITyCKaIOTCs HApYIICHH HOPM JINTEPATyPHOU PEUH.

HeynosnerBopu
TEJIIBHO

Matepuan wusnaraeTcsi HENOCIEOBATENbHO, COMBYMBO, HE TPEICTABIISLET
ONpPEeJeNICHHON CHCTEMBI 3HaHWM Mo aucipuinHe. He packpeiBaroTcs mpwu-
YHHHO-CJISICTBEHHBIE CBA3H MEXIY SBICHISIMU M coObiTrsiMu. He mposoaut-
cs aHau3. BeIBOZEI OTCYTCTBYIOT. OTBETHI Ha JOMOJHUTENBHEIE BOIPOCH OT-
CYTCTBYIOT. MIMEIOTCS 3aMETHBIC HAapyIIEHHS HOPM JIUTEPATYPHOU PEYH.

3ayTeHo

BricTaBngercs IIpH COOTBETCTBHUH NapaMeTpam 3K3aMCHAIMOHHOM IIKAJIBl Ha
YPOBHE «OTIIHYHOY», «XOPOIIOY, «KYAOBJICTBOPUTEIIEHOY

He 3aureno

BricTapngercs IIpA COOTBETCTBHH IapaMeTpaM 3K3aMEHAL[MOHHOM IIKalkl Ha
YPOBHE «HCYIOOBJICTBOPUTEIBHO)




TUITOBBIE 3AJAHVIA IJ151 ITPOBEJIEHUA TEKYIIEI'O KOHTPOJII

2.2. Konrpoasnas pa6ora

a)  munosvie 3a0aHUs K KOHMPONLHOU pabome (IIpunoscenus 2,5,7,9);
6) Kpumepuu oyenusanus

Bemionssieres B muckMeHHOH popme. [Ipu oneHKe paGoTEl CTYIEHTA YUHUTHIBAETCS:
1. IlpaBmisHOE pelneHHe 3anad.
CaMOCTOSATENPHOCTE CyXIeHuH, TBOPUECKHMN OIXO/, HAYIHOE 060CHOBAHHE PACKPHIBAEMOL

IpOOIEMEL.

3. IIpaBUIBHOCTE HCTIONB30BAHMS IUTAT (€CIH LUTATA IPEBOIUTCS TOCIOBHO, TO HAMO B3STh €€ B
KaBBIUKH M YKa3aTh HCTOYHUK C yKasaHueM (aMHIIMHU aBTOpa, HA3BaHUSA IPOU3BEICHNS, MECTa 1
ropoJia M3IaHus, TOMa, 9aCTH, aparpada, CTpaHHUIIEL).

4. Hanv4ue B KOHIIE pabOTEI IOJHOTO CIIMCKA IATEPATYPEL

Ne
Onenka Kpurepnn ouenxu
n/n
1 |ommmamo Crynent BemonHun paGoTy 6e3 ommbOK U HEAOYETOB, JOMYCTI He Goliee OMHOro
Hemouera
7 [Xopomo CryzmeHT BBIMONHUN paboTy MOIHOCTEIO, HO IOIYCTHI B Heil He Goiiee OfHOM He-
P rpy6oii ommbKy ¥ OIHOrO Heo4eTa, Wik He 6osiee AByX HEIOUETOB
CryZneHT NpaBuIbHO BEITIONHI HE MEeHee IIOJIOBHHBI PaGOTHI MM JOMYCTHI He 6o-
Viosnerso- |SC BBYX rpy6erx omm6oK, 1K He Gonee OXHOM rpy6Goli 1 ONHOM Herpy6oi oMK
3 TITBHO 1 OJTHOTO HeJI04eTa, WK He GoJiee NBYX-TpeX HerpyObIX OLIMOOK, WM ONHOM Herpy-
JIb M
P 6o¥ omMbKK K TPeX HeOUETOB, WIIH IIPH OTCYTCTBHM OMIMGOK, HO TIPH HATHYHY Ye-
THIPEX-TIATH HEZIOYETOB, IUIOXO0 3HAET MaTepHall, MOIMyCKAeT UCKaKeHHe (DaKTOB
S P CTyneHT oIy CTrIT 91CIo OIHGOK M HEA0YETOB IPEBOCXOASIIIEe HOPMY, IPH KOTO-
JIeTO- 2
4 I/I"[}‘/eJ'H:HO PO MOXKET OBITE BEICTABJIEHA OLIGHKA 3, MM €CIIH MPABUILHO BBIIIOTHII MEHEE
P TIOJIOBUHBI pabOoTEHI
BeimonreHo npasuibHO He MeHee 50% 3amaHui, paboTa BBINONHEHA IO CTAHIAPT-
5 | mss HOH HIIH CaMOCTOSTENBHO Pa3pabOTaHHON METOIMKE, B OCBELICHWM BOIPOCOB He
COIEPKHUTCS TPYOBIX OIIMOOK, IO X0y PEeIIEHHs CAEaHbl apTyMEHTHPOBAHHBIC BbI-
BOJIBI, CAMOCTOSITEIBHO BBINOTHEHA rpadiuueckas 9acTs paboThI
CryneHT He cripaBuIICS C 3aiaHHeM (BBIIONHEHO MMPaBHUILHO MeHee 50% 3amanus
6 | He saurero BapHaHTa), HE DACKPBITO OCHOBHOE COIEP)KAHWE BOIPOCOB, MMEIOTCA TIpyGbIe
OLIMOKK B OCBELIEHHH BOIPOCA, B PELICHHH 3a/1a4, B BHIIOTHEHHH rpaduaeckoi
YaCTH 33[aHus U T.J., & TAKKE BHIIIOJHEHA HE CAMOCTOSATEIBHO.




2.3. Tecr

a) munosvie sonpocui k mecmy (Ipunoscenus 3,10,11,12,13);
6) Kpumepuu OYyeHuUBaHUA.

IIpu onenKe 3HAHUI IO PE3yIBTATAM TECTOB YIHTHIBACTCS:

1. YpogeHb chOpMHPOBAHHOCTH KOMIIETEHITHI.
2. YpoBeHbL yCBOGHHS TEOPETHYECKHX IOJIOXKEHWH IWCIMILUIMHEL, IIPABAIBHOCTD
(GOpMyYITHPOBKH OCHOBHBIX ITOHSATHMN U 3aKOHOMEPHOCTEH.

3. YpoBeHb 3HAHKSA QAKTHIECKOrO MaTepraia B 06beMe IPOrPaMMEL
4. Jloruxa, CTpyKTypa B IPaMOTHOCTE H3JI0JKEHHS BOIPOCA.

5. YMeHHe CBSI3aTh TEOPHIO C IPAKTUKOM.

6. YMmeHue nenath 0000IEHNS, BEIBOIEL.

Ne Onenka Kpurepun ouenku

1.  |OTtmuyHOo €CJIH BBIIIOIHEHBI CIICAYIOIIHE YCIOBHS:

- ZIaHBI IPaBUIIBHBIC OTBETHI HE MeHee YeM Ha 90% BOMpPOCOR TecTa, HCKIIIO-
4as BOIIPOCHI, Ha KOTOPEIE CTYAEHT JOJDKESH TaTh CBOOOMHEIN OTBET;

-Ha BCE BOIPOCEL, IIPEATIOararouue CBO00AHbIH OTBET, CTYIEHT Aal Ipa-
BIJIBHBIN U IIOJIHBIH OTBET.

2.  |[Xopomro €CJIM BBITIOHEHB! CIIEAYIOIINE YCIOBHS:

- IaHBI IPaBUIIBHBIE OTBETEI HE MEHee 9eM Ha 75% BOIpPOCOB TecTa, Uc-
KJIFOYast BOPOCHI, Ha KOTOPBIE CTYIESHT JTOJDKEH JAATh CBOOOAHBIH OTBET;

- Ha BCE BOIPOCHI, PEIIOJIAraloIIue CBOOOIHBIN OTBET, CTYAESHT Aai IIpa-
BUJIBHBIA OTBET, HO IOIYCTHII HE3HAYUTENBHbIE OITHOKY U He IOKa3all He-
00XOMMMOM IIOTHOTEL

3. |VYnosmeropurens- | €CNH BBIONHEHBI CIIEAYFOIIHE yCIOBH:
HO - JlaHBI IPaBIIbHBIC OTBETHI HE MeHee 4yeM Ha 50% BOMPOCOB TecTa, HCH

KJIr04as BOIIPOCHL, HA KOTOPBIC CTYACHT JOJDKEH JaTh CBO60,Z[I—[BIﬁ OTBCT,

- Ha BCC BOIIPOCHI, IIPCATIOJIararoIIe CBO6O,I[HI>II71 OTBET, CTYICHT JaJI HE-
HpOTI/IBOpeLIIfIBHﬁ OTBCT, WJIM IIPU OTBETE OOITyCTHJI 3HAYUTEIIbHEBIEC HETOY-
HOCTH M HE IMOKAa3aJI NOJIHOTEI.

4. |HeymoemneTsopu- €CJIM CTyICHTOM HE BBIIIOJIHCHBI YCTIOBWS, IIPEIIOJIArafOINUe OLEHKY
TEeIbHO «Y IOBIIETBOPUTEIHHOY.
5. |3aureno BricTaBngerca npu cOOTBETCTBUE MMapaMeTpaM 3K3aMeHAIJMOHHOMN IIKa-
JIBI Ha YPOBHAX KOTJIMYHOY, «XOPOIIOY», «yIOBICTBOPUTEIIEHOY.
6. BricTapnsercs npu cOOTBETCTBHM MapaMeTpaM 5K3aMEHALHOHHOM IIKAIIBI
He 3ayreno Ha «HeynoBneTBOpUTEIHEHOY

10



2.4. 3amuta 1a60paTOPHOI PabOTHI
a) munosvie 3a0anus K 1abopamoproi pabome (Ilpunosicenus 14-19);
8) Kpumepuu OYeHUBaHUs.
IIpu onenke 3HaHMI Ha 3amuTe 1a6OPATOPHON pabOTe YINTHIBAIOTCS:

1. VYpoBeHb chOPMUPOBAHHOCTH KOMIIETEHITHE.
2. YpOBEHb OCBOEHHS TEOPETHYECKHX ITOJIOKCHMN AVUCIHMIUIMHEL, IIPABIIEHOCTE (op-
MYJIEPOBOK.

3. YpoBeHb 3HaHUA QAKTHIECKOTO MaTeprala B 06beMe IPOrPaMMEL
4. Jloruka, CTpyKTyphl ¥ TPaMOTHOCTE U3JIOEHHS BOIIPOCA.
5. VYMeHHE CBA3aTh TEOPHIO C MPAKTUKOM.
6. YMeHwme nenarh 0000IIEHN s, BEIBOIBL.
n/m Orenka ' Kpurepuu ouenku
1. CTymeHT TpaBHIBHO HA3BIBACT METOX MHCCIENOBAHMSA, HPABMILHO
OrimrgHO Ha3bIBAeT NMpPUOOpP, MPABHIBHO IEMOHCTPHUPYET METOJ HCCIeNOBa-
HHS1/A3MEPEHHS, IPaBUIHHO OLICHUBAET PE3Y/IbTAT.
2. CryzmeHT TpaBWIBHO HA3BIBAET METOX HCCIEOBAHMS, MPABMILHO
Xoporio HasbIBaeT NPUGOP, JOIMYCKAeT €IUHUYHbIC OIHUOKY B IEMOHCTPAIIUH
METOJIa HCCIIEIOBAHILT/ H3MEPEHVISL M OLIEHKE €TO PE3YTETATOB.
3. CryneHT HenpaBIIBHO Ha3bIBACT METOX HCCIIENOBAHMS, HO TIPH [a-
€T NpaBWIBHOE Ha3BaHUe Ipubopa. J[OIMyCKaeT MHO)KECTBEHHBIS
VY IOBIETBOPUTENEHO
OmUOKK B JEMOHCTPALMH METONA WCCIECHOBAHWS/U3MEPEHHS M
OLCHKE €r0 pE3yJIbTaTOB.
4, CTy,HeHT HE IMPaBUJIIBHO HAa3bIBACT METO[ UCCJICMOBAHUsI, HOaeT He
HeynosnersopurensHo | mpaBunbHOe HasBaHMe NpuOOpa. He MoXkeT NpOIeMOHCTPHPOBATS
METOJI HCCIIEOBAHNS/M3MEPEHHUS, a TaK JKe OLIEHUTH PE3yIbTAT.
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3. Ilepedens u XapaKTepHCTHKH NpONEAyPHI ONeHHBAHHUS 3HAHMMH, YMEHHH, HABbI-
KOB, XapaKTePHU3YIIHX 3Tanbl GOpMHPOBAHUS KOMIIETECHIUMH

ITpomenypa mpoBeneHHs MPOMEXYTOYHON aTTECTAIIMM M TEKYLIETO KOHTPOJIA yCIIE€BaeMo-
CTH pErjaMEHTHPYETCS JIOKATHPHBIM HOPMAaTHBHBIM aKTOM, OIIPEACILIOIIMM IIOPSANOK OCYIIECCTB-

JICHHUA TCKYIIECTO KOHTPOJLI YCIIEBAEMOCTH U HpOMC)KYTO‘IHOﬁ arTeCTanun o6yqafon1prxc;1

IlepedeHs u XapaKTePHCTHKA NPONEAYP TEKYIIero KOHTPOJIsI H IPOMEXYTOTHOM
aTTeCTAIINH 10 TUCHHUILTHHE

Hanmenorpanne |Ilepnogn9HOCTH H CHO-
Buabl BhICTaBJIsIeMBIX
Ne |omeHo9HOro cpel-|cob npoBeAeHHs IpoIe- p—— ®opma yuera
CTBa Aypbl ONEeHUBAHUS
Pa3z B cemecTp (coryacHO .
™ ( ITo maTHOaIIBHOM
1 IK3aMeH yueOHOMY IUIaHy), IO M— BenomocTs, 3aueTHas
) (3auer) OKOHYaHUH U3y4eHUS KHIDKKA, TTOPTQOIHO
3aYTE€HO/HE 3a4TECHO
JIACIATUTAHEL
XypHau ycrieBaeMoCTH
CucreMaTH4ecKy Ha 3a-
. mpemnojiaBareis (g 04-
HaTHIX (Ui o9HO# dop- .
HO#M GopMBI 00yUeHHA);
KonTpoabHas MBI 00yJCHHU); .
2, Mo nsaTubabHOR TeTtpane 715 BBINIOJIHE-
pabota Ilo mepe BBINMOIHEHUA
5 [IKaJie HHs KOHTPOJIBHBIX paboT
(mmst 3a09HON GOPMEI .
(mnst 3a09HOM DOPMBEI
o0ydeHus)
o0yueHus)
BxoHOE TeCTHUpOBaHHUE B
Havaie U3y4eHU TUCIH-
o FHCTI XypHan ycrieBaeMOCTH
ruHeL. ToroBoe TecTH-
3. Tecthl 3auTeHO/He 3a4YTEHO | mperofaBaTes (Al 04-
poBaHHE pa3 B CEMECTD, o .
: Ho# GopMBI 00yUeHHA);
10 OKOHYaHWH U3y49eHHS
JUACTIATUTAHEI
3amura JlaGopaTopras TeT-
JaGoparoproii | CucTeMaTHYECKH Ha 3a- anp. XXypHan ycriesa-
4. parop 3auteno/ue 3aqTeH0 | © YPHAT Y
paboTsl HATHIX €MOCTH IIperofaBaTe-
ns

12
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15.
16.
L3,
18.

19,
20.
21.
22,
23.
24.
25,
26.
27.
28.
29,

Ipunoxenwe 1
Tunosrie Bonpoce! k 3x3ameny. VK-10. 3aaTs.

JeKapTOBEI IPSAMOYTONBHEIE KOOPUHATEL

Jlenenye oTpeska B JaHHOM OTHOLICHHH.

IIpsivas murss. VInoBoi Ko3ddUITHEnT IpsMoit.
IIpsvast, 3amaHHas [BYMS TOUKAMH.

HopmanbHoe ypasrerue. PaccTosHpe TOYKH OT IPSIMO3.
ITepeceyenne ABYX MpAMBIX.

OKpy>XHOCTE.

Ommamnc.

I'mnepboia.

ITapa6omna.

[Tonsapras cucTeMa KOOPAMHAT.

Marpunsr. CpoiicTea MaTpw.

Omnpenemarem II, 111 u Becimux mopsinkos. CroicTBa OIpenenuTeNei.
O6paTHas marpuIa.

IIK-8. 3uaTts.

IIpaBuino Kpamepa.

Jlunelinas 3aBACHMOCTE ¥ HE3aBACHMOCTS BEKTOPOB.

Panr matpuieL

CrcTemsl TMHEHHEIX ypaBHeHul. KpuTepru cOBMECTHOCTH H HECOBMECTHOCTH, OIPEAEIICH-
HOCTH M HEOIIPENIEICHHOCTH.

CxaispHoe npomnsBeeHne BekTopoB. [Ipoexmus BEKTOpa Ha 0Chb. PaboTa CHIIEL
BextopHOe nponsBeieHre BEKTOPOB. MOMEHT CHITEL

CMemmanHoOe IPOU3BeIeHHE BEKTOPOB.

IInockocts. Ee ypasuenue.

IIpsvas nuHpS.

Coepa.

[ToBepXHOCTH BTOPOrO MOPSIKA.

KommexcHere uncna u neficTBus Ha HHMH B ajredpandeckoit popme.
Cornpspxernble aucna. ['eoMeTprYecKas HETepIpETamysL.
Tpuronomerpudeckas ¥ MOKasaTenbHAS HOpMa KOMILIEKCHOTO THCIIA.
®opmyna Ditnepa. V3Bnedenne kopHeit n-0if cTemeHwy.

Tunosrie Bonpocsr k 3agery. YK-10. 3uarts.

ducoBas MoCIe0BaTENBHOCTS. IIpe/Iel YHCIOBOM MOCTeT0BATEEHOCTEL
Ipenen Gynkmun. 3aMeuarenbHbIe IpeIeEL.

BeckoHeHO Manble, GECKOHEUHO GOIBITIE BEMINHEL, HX CBONCTEA.
OKBHBaIEHTHBIE QYHKITHH. )
HenpeprBHOCTS GYHKINH B TOUKe, HA HHTEpBAIE U HA OTpe3Ke.
Pa3peIBEI QyHKIMY ¥ MX BAIBL

IIpousBomgnas, ee cBoiicTra.

'eomeTprudeckuit 1 GU3HUECKHIT CMBICIT IPOU3BOAHOM.

. Ocuosnsle npasua nuddepernupopanus. Tabmuma IIPOU3BOIHBIX.
10. TIpou3BoHEIE CIIOKHOM, 06PATHOA, [IapaMEeTPHYECKON (DYHKIIHIA.

11. Muddepenmpan pyaxmum.

00N LA L~
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12. IIpou3BoHEIE BEICIIMX MOPSIKOB SIEMEHTAPHEIX, COXKHEIX, TAPAMETPHICCKAX U HESB-

13.
14.

15

16.
I,
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

LE RSB LR

10.

HEIX QyHKIME. J[TuddepeHnnans BHICIHX TOPSIKOB.
MOHOTOHHOCTE QYHKITHH. DKCTPEMYMEL
ITpasuio Jlonmurans.

ITK-8. 3uars.

. Vccnenopanme GyHKIMiT ¢ TOMOMIBIO MPOU3BOXHOL.

Bexropras QyHKIHS CKaTIPHOTO apryMeHTa.

ITepBooOpasHas u ee CBOMCTBA.

BeiBoz TabimuIs! MEpBOOGPasHEIX U3 TAOIMITE IIPEIEIIOB.
HrTerpuposanye METONOM HOBEACHUS OBIHTETPANGHON (QYHKIHY 32 3HAK
HHTErpaa.

. inTerpupoBanye METOIOM 3aMeHEI IEPEMEHHOH.

VurerpupoBanye METOIOM 3aMeHbI IEPEMEHHOIE.

MerTon HHTETPUPOBAHHS IO YACTIM.

WurerpupoBanre TPUTOHOMETPHYECKAX QyHKITHI.

WurerpupoBanye IPoGHO PAMOHATBHEIX (GYHKIIHIA.

Merox HeonpeneneHHEIX MHOKUTETIEH.

NurerpupoBanye KBafpaTHYHBIX BEIPAXKCHHUIH.

Onpenenenssni naTerpan Pumana.

Wurerpansastie cymmbl. ®opmyna Herotona-JleiiGuua

Brrawcnenue momaneit B 1ekapToBoi, MIOJIIPHOM CHCTEME KOOPAUHAT.
Beravicrenve momanei JIHHUN 3a1aHHBIX TAPAMETPHIECKAM CIIOCOOOM.
Kax maiitu gmwmy KPHBOM 3aJJaHHOH B IEKapTOBOM CHCTEME KoopauHar?
. Uro Takoe nuddepentman nyru?

Tunossle Bonpock! k 3a49ery. YK-10. 3HaTh.

AJIIropuTMa PacCTaHOBKH IIPEAEIIOB B BOMHOM HHTEIpAle.
Kax ¥3MeHATH IOPAOK MHTETPHPOBAHKS JBONHOM HHTErpae?

OTnugaercs mu AITOPHUTM PACCTAaHOBKH IIPEAEIIOB HUHTET PHUPOBaAHUA B HOJISIpHOﬁ CUCTEME
KOOpIHHAT OT aJilrOPpUTMa PACCTaHOBKU IIPECIIOB UHTETPUPOBAHUS B HeKapTOBOﬁ CUCTEME

KOOpIuHAaT?

Hemy paBeH SKOOHAH IOJIPHOM CHCTEME KOOPIUHAT.
KaxoB reomerpuueckii cMbICT sIKOGUaHA?

Kax BBIYHCIINTE IEHTp Macc IIOCKOM IIACTHHKA?

Kax Beramcnmuts LEHTP Macc IUIOCKOH INTACTHHKHA 3aJaHHOH B HOJISIpHOfI CHCTEME KOOpIH-

Hat?
Kax BErmCcIHTE 065eM TeNa ¢ MOMOIIBIO IBOMHOTO HHTErpaia?

IK-8. 3HaTh.
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11.
12.
13.
14.

15
16.

17,
18.

19.
20.
21.

22,

e il ol ol e

0

=t
—_ O

—
[\S]

13.
14.
15.
16.
17.
18.
19.
20.

Huddepennmansasle ypaBHEHHs MEPBOTO MOPSIKA.

Merton pa3nenenus nepeMeHHBIX.

Onroponnble mudbepeHIuaTbHEE yPaBHEHHS.

Jluneiinoe muddepeRnmansHOe ypaBHEHHUS IEPBOTO HOPSIKA C IEPEMEHHBIMY K03 drmu-
CHTaMH.

. MeTox Bapranuu nmpou3BoNEHOM TOCTOSHHOMN.

Jlunelinsple oqHOpONHEIE nUdhepeHIIaTbHELE YPaBHCHHS BBICIINX IOPSIKOB C IIOCTOSH-
HBIMU K03 dunmenTamu. XapakTepucTadeckuii MEorowien. O6mee perenue.

Kaxwue Tpu ciTydas BO3HHKAIOT, IpH PasHEIX KOPHSX XapaKTePUCTHYECKOr0 MHOTOWICHA?
JIunelinele HeOqHOPOMHEIE MH(PepeHIHATLHEE YPaBHEHHS BBICIIUX MOPSAKOB C IIOCTO-
SHHBIME K03} prItaenTamy.

HacTHOe pemenne MeToROM moabopa. Pesomanc.

Kak mono6pars gactHoe pemenue, eciu IIpaBas 9acTh €CTh MHOIOWICH?

Kak monobpats gacTHOe permenne, eciu [paBasg 9acTh €CTh KOMOHHAIIUSI CHHYCOB U KOCH-
HyCOB?

Kax nogo6pats yacTHOE perienue, eciu IpaBast 9acTh eCTh SKCIIOHEHTA?

Tunosrlie Bonpock! k 3x3ameny. YK-10. 3uarte.

Paner

YucnoBsle pameL.

HeobxonuMebrit mpu3Hak cX0aUMOCTH.
PateI ¢ OTOXUTENBHBIMY YICHAMH.
JloCTaTOUHbIA IPU3HAK CXOTAMOCTH.
Teopems! cpaBHeHMS.

WurerpansHei npu3Hax.

ITpusnax [Mamambepa.

ITpu3nax Kormm.

AOBCOMIOTHAS CXOAUMOCTH PSAIOB.

. YCIIOBHAS CXOUMOCTE PSIIOB.
. 3HaKOIIEPEMEHHEIE PSI/IBL.

. Ilpuznak Jleiibuuna.

QyHKIMOHANHHEIE PSEL

PaBHOMEpHAs CXOMUMOCTB.

Pan. reom. mporpeccus

@opmyia Teitnopa a1 MHOTOUICHOB
®opmyna Teitnopa it GyHKITHiL.
OcTaTouHEI YiIeH B HHTErpaTbHOM dopme,
Ocrarounsii wien dopme Jlarpamxa
Ocrarounsrit unen u ITeano.

IIK-8. 3uarts.
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21.
22,
23,
24.
25.
26.
27.
28.
29,
30.
31.
32,
33.
34.

35.

36.

37.
38.

CrenenHoit psi.

Psan Tetinopa.

BeBog psna Teiinopa s pyaxmumit sin(x);

Beon psna Teifinopa mng pysxmmii cos(x);

Bemog psna Teitnopa mis Gyakumit OuHOMA;

BeBon psana Tefinopa g ¢yskmuii morapuadma;

Breson psnma Teitnopa s QyHKIHME S5KCIIOHEHTEL,

Pamuyc 1 06:1acTh CXOMMOCTH CTETICHHOTO Psa.

JubdepeHIIpoBaHre CTEIEHHOTO Psjia.

HHTerpupoBanue CTEIEHHOTO Psa.

Tabnuna cTeNeHHEIX PAJIOB ¥ € IPEMEHEHUE [T BEIMUCIICHNS 3HAYEHHH (ByHKIHIIA,
Tabmuna CTeNeHHEIX PANOB ¥ €€ IPUMEHEHHUE [T BEIYHCIICHUS HHTETrPaoB.

Tabmua cTeneHHBIX PANOB U €€ IPHMEHEHUE UL BEIUKCIICHHS IPEIeTIoB,

Tabnuna cTeneHHbIX PANOB U €€ IPUMEHEHHE III BEMUCIICHHS! IS pentenus qudde-
PEHIMATBHBIX YPaBHEHMIA, C

Tabnuna CTENeHHBIX PANOB ¥ €€ MPUMEHEHHUE NI BEYHCIICHUS 3HAYEHHI CyMMUPOBa-
HUS PSAIOB.

TpUrOHOMETPUYECKHE PSIIBL.

Pan @ypee. Pan Oypee 11 HenpephiBHON QYHKIMH.

Psan ©ypbe mist pa3peIBHOM QYHKITHH.

16



Ipunoxenwue 2.

TunoBble 3agaHus JJIsl KOHTPOJIBHOM padoThl Nel.
YK-10. Bragers HaBbIKAMH.
«/Innelinas ajaredpa H aHAJIUTHYECKAS IeOMETPUS

Bapuant Nel.

1.Pemuts cuctemsl MeTonamu: Kpamepa, Mmatpuuasm, ['aycca:

2x+y=2 x+y=2
x+y=1 10x+9y=5
2. Pemute MaTpU9HEIE YPaBHEHH: a) AX = B; 6) XA = B, B) AXC=B.

-5 0 -3 3 -1 4
A= , B= s L= ;
2 1 2 1 1 2

3. PemuTe MaTpudHbIe ypaBHEHHU:

5 2)x; x,)2 5) (1 0)
2 IAx, x,\1 3) 1 1/

-1 =2Yx, x,)1 3 2 0

2 5 \x; x, M1 4) 1 3)
1) (1

4. Onpenenuts 00pa3yroT I BEKTOpPA 2 4 1 0asuc Ha IIOCKOCTH (TO €CTh MOPOXKIAIOT JIH

3TH JIBa BEKTOPA CHCTEMY KOOPIHMHAT Ha IUIOCKOCTH MM HeT)? U ecnu 06pasyior, To pasioxKuTh

BEKTOp| 3 |TI0 OTOMY 6asucy (TO ecTh HYXKHO HaliiTH KOOPIMHATHI yKa3aHHOTO BEKTOPA B CHCTE-

M€ KOOpauHaT 3aaBacMou 6&3HCOM). HpI/IBeCTI/I ABa PCIICHUA: OTHO F'€OMETPHUUICCKOE B BUJIE pu-
CYHKAQ, a Ipyroc 49ucTo anre6panquKoe.

IIK - 8. Biragers HaBbIKAMH.

1. IlpuBecTu KpEBYIO BTOPOTO HOPSIIKA K KAHOHMYECKOMY BHLY H HapI/ICOBaTB ee. [Ipuuem Ha
OZTHOM YEpTexKe HOJDKHEL ObITh H300paKEeHBI KaK CTapast CHCTeMa KOOPAMHAT, TaK U HOBas CH-
CTéMa KOOPIMHAT B CTapoi. [lanee BHMUCINTE GOKyCHOE paccTosHue (ecTu GOKYCH HMEIOT-
Cs) ¥ OTMETHTH (hOKYCEI HA TOM JKE YEPTEKE.

4x% -2y +y2_3=0

2. .IlpuBecTs K KaHOHHYECKOMY BHJY YpaBHEHHE IIOBEPXHOCTH BTOPOTO LOPSIKA dopm. Cre-
MaTh PUCYHOK. 3x” +2y° +2z% +12x—4y+10=0.
Tunoswlie 3aganus A5 KOHTPOJILHOH paGoTer Ne2. VK-10. Biiagers HaBbIKAMH.
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«/InddepernuanbpHoe H MATErPAILHOE HCIHCICHUD)

Bapuast Nela

< 2
1. CocraBurh ypaBHeHHWE KacaTelbHOH K mapabone y =X  —4X B TOUKaX HEPECEUEHHS C

oceio OX.
3

2. Teno memxerca mo mpsmoit OX MO 3aKOHY X = ?—th + 3¢ . Onpenenuts cKOpocTs u

YCKOPEHUEC NBUXCHIUI. B xaxue MOMEHTEI TEJI0 MEHSET HaﬂpaBJ'IeHI/IE?

3. Hwmeercs 200 MeTpOB XeNE3HON PEIIETKH, KOTOPOM HAZ0 OTOPOIHTH C TPEX CTOPOH ILIOIMA-
Ky, IPUMBIKAIOIIYIO YETBEPTOM CTOPOHOM K IIMHHON KaMeHHOM cTeHe. KakoBHI JOMGKHEL
OBITH pasMephI IIOMANKY, YTOObI OHa UMENa HaHOOIBIIYIO [IOMAh?

4.IIposecty nomHOE HCCIEnOBaHKE QYHKIMI U IOCTPOUTE UX TpadHKy:

4x
y=—>,
z
4+ x
5.IIpoBectr nomnHoe HccIenOBaHAe QYHKIMIN U IOCTPOKTH MX TPadHKH:

Y=z
X

IIK-8. Biaaxers HAaBBIKAMH.

6_ 3 _
4x° +3x sJde
X

3. BommciuTs HHTErpa: f ad
dx
4. BEIYHCIUTE WHTETpal: 5—x
5. Beuucnuthe mHTETpAa:
J‘ dx
x? +4
6. BeMHCIUTH WHTETpa:

J- dx

cos*(x/2)

18



T
7. BBHIUHCIUTD WHTETPAIL: I z‘g(g— 3xjdx

8. Brrumcnuthe mHTErpa: I

dx

x’ -1

: dx
9. BrlumcnuTh WHTErpA: J“
V4 —x?

10.Beruncauts

11.Beyucnuts

12.Berauciauts

13.Beranciauts

14.BEI9ucianTh

15.Beraucauts

16.Beryucinurse

17.Berauciaurs

HUHTETPAIL:
2—3ctg?
HHTErpAalr: I#dx
sin” x
J' dx
HHTErPa:
3-5x
r dx
MHTErpal: | ————
*Vx? +4
¥ dx
HHTETPA:
© \/_.; COSZ \/;
UHTErPa: cos(] — Zx)dx
*2—3tg’x
MHTeTpall: | —>—dx
J sin’x
NI-Inx
HHTEIPal: j —dx
X

18. BEIYHCIIATE MHTETpa: j(4 +3 x)7 dx

19. BEIYUCITUTE HHTErpan: j (cos x + sin x)Z dx

20.BerMuciuTh UHTErpair: J. 3/ 5x — 2dx

Tumoswlie 3amanus 1yt KOHTPOABLHOR padoTsr Ne3. VK-10. Baagers HABBIKAMIL
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«KpaTHbIe HHTErpaJjbl U ):[ml)d)epenunaﬂbnme HCIYHUCJICHU D>

1. M3MeHWTE IOPANOK WHTETPHPOBAHMS B ABOMHOM HHTETpAIE:

[ar [r0opder [y [ £xp)de
-2 24y -1 -y

2. BpramcnuTh IBOHHOM HHTErpA:

4 Iny
fdy J.exdx
30

3. BeraumcianTh TBOMHOM MHTErpal II0 33IaHHOM 06IacTH S:
2 ) .2 P
_”xy dxdy; S:y Spr,xSE(p>O)..
S

IIK-8. Biagers HaBBIKAMH.

R?>—x?

Iln(l +x% + y*)dxdy _
0

4. ITepexonst K ONSPHBIM KOOPIMHATAM, BEIIHCIIATE

O© ey [y

5. BerawcuTs nnomanp IIOCKoH QUIypEL, OrpaHHYCHHON THHASIMH:
y=lhx,y=x-1y=-1
6. HaliTi KOOpIMHATEI IEHTPa TSUKECTH ONHOPOIHOMN ILIACTHHKH, OrPaHUYEHHOH THHUIMHA

2y:x2,y=x2,x=1,x=2.

Tunosble 3aganus Jist KOHTPOILHOMN paGoTsr Ned

«Page». YK-10. BiaageTs HaBbIKaMH.

1.BEMamCINTS 9aCTHYHYIO CyMMYy psia:
|

Su, — ;
I L)

oo n_2
(-1)"»
2.BEMHCINTE YaCTHYHYIO CyMMy psiza S 9: Z 2—1 .

n+

n=3
3. Haiftu cymmy amciaoBoro pana

20



2 4 8 16
St ———

3 9 27 81

4. HaliTi cyMMy Y9HCIIOBOTO psia:

1 1 I 1 1 1
——= |+ || =—— |+
55w )

5.Hamucars GopMyiLy 7-ro 9iieHa 9HCIOBOTO PSaa:

1 4 7 10
—e— e e
5 7 9 11

6. Hamcars GpopMyity #-To QieHa 9ucioBOro psaga

2 4 6 8
St ——— ..

5 9 13 17

7. I/ICCJICI[OBaTB CXOAUMOCTB YHCJIOBOTO psiaa:

i2n2 +4

It +3

8. HCCJ’IGZ[OBELTL CXOJMMOCTB YHCJIOBOT'O psaa:

< (4n+1)
= Bn+6)

. HCCJICIIOB&TB CXOMMOCTD YHCJIOBOI'O psaa:

i5n4+3n2+2
=1 n° +3n+1

10.  HccnemoBaTh CXOAMMOCTD YHCIOBOTO PSA:

(n + 4)1 e
3" (2n+5)




11. HCCHG,Z[OB&TB CXOAHMMOCTD YHCIIOBOTO psiaa:

Z\/n n+5 n+3)

IIK-8. Bnagers HaBBIKAMH

12. VccnenoBaTs CXOMMMOCTE YHCIOBOTO PSa:

is”(3n+2)

= (n+3)

13.MccnenosaTs CXONUMOCTE YHCIOBOTO Psa

i(6n+5)n
—\Tn+3
n=0

14. I/ICCHCIIOBaTB CXOOHUMOCTE YHCIIOBOTO psiaa:

|
6
n=2N In" »
15. HlccnenoBaTs CXORMMOCTD YHCIOBOTO Psiia
c0
Z 3
el §n+5
16. HlccnenosaTs CXONHUMOCTE YHCIIOBOTO PSIa:
0.6]
>
3
n=1"
17. VccnenosaTs CXOMUMOCTE YHCIIOBOTO psa:
0 n
>
n+3
n=0 2

18. UccnenoBaTh CXOAMMOCTH CTEIIEHHOTO pana:
oy n

212

n=0

22



19. WccnenoBarh CXOMMMOCTE CTENEHHOTO PAA:

i(x+l)"
—~ 2n+5
n=0

20. PasnoxwuTs B psn Teitnopa B okpectHOCTH Toukn X = () GYHKITHIO

3 -4
f (x ) =x"eg ™, OmnpenenuTs HHTEPBAT CXOAUMOCTH PSIA.

23



Tumnosele BOIIPOCHI K BXOTHOMY TECTY.

[Tpunoxenwue 3

1. Obnacts onpenenenHus QyHKITME 3TO BCE MHOXKECTBO TAKUX X, B KOTOPHIX (DYHKITHS:

1) focTHraeT MakKCHMyMa
2) foCTHTaeT MEHHMyMa
3) He onpezenieHa

4) oTpHLATeIBHA

2. KBagpar cyMMEI IBYX UHCEIl PaBeH:
1) (a+ b)? =a? + b?

2) (@ + b)? = a? — b?

D (a+ b =a®~2ab+5?

4) (a+b)?=a® +2ab+b?

3. Ky6 cymMMEBI IBYX YHCEN PaBEH:
D@+ b)PF =a°+ 5%

D(a+b)P =a—-5p°
3)(a+b)2=a® +3a%b + 3ab? + b2
L4) (a+b)°=a° —2ab + b3

4. Ky0 pa3HOCTH IBYX YHCEI PaBEH:
D {a— 5P =a® —3a?h + 3ah® — b2
Dla-bP=a-b

3)(a—b)® =a® + 3a%h — 3ab? — b2
1 @—b)3=a®>—2ab—b°

1) BEIMHTAOTCH
2) CKAaABIBAIOTCA
3) nepeMHOKAKTCA
4) penaTcd ApYT Ha ApyTa
6. Brruanciaurs: g\gg %’ z
1)6
2)3
3)1.5
432
. {7
7. Brrumenuth Sin (2)3
12
2)—05
3)1.5
4305

T
8. Brmaucioute <08 (g}:

5. Ilpm yMHOXXEHHH CTeleHel I0Ka3aTeln:

24



i

V3
1 5
2)—-05

-3
3) -
L 4} 0

9. Bemuuciaurs tg (%)

1}-2
2y 1
3)—-1
4y 2

10. ITmomans mapasenorpaMma paBHa:

1) mpouSBeHEHHIO CTOPOH

2) npoM3BeeHHIO CYMMBI CTOPOH Ha BLICOTY

3) mpoH3BeJeHHIO BEICOTHI Ha OCHOBaHHe

L 4) NpOM3BeJEHHIO NONYCYMMbI CTOPOH HA BEICOTY

11. ITnomans Tpamenus paBHa:

1) IpoH3BeIeHHIO OIYCYMMEI GOKOBBIX CTOPOH Ha BBICOTY
2) DpoH3BeAEHHIO NOJYCYMMBI JUIHH OCHOBAHMIE Ha BBICOTY
3) npoH3BeIEHUIO BLICOTHI Ha GOJIbIIee OCHOBAHHE

[4) POU3BEISHHIO CYMMBI SOKOBBIX CTOPOH HA BBICOTY

12. O6vemM nupamuIEL paBes:

1) npousBeAeHHIO 0/{HOMN TPeTH MICIAAH GOKOBOMN DOBEPXHOCTH Ha BLICOTY
| 2) NpOM3Be/IeHHIO IUICIIAAH OCHOBAHHA HA BBICOTY

3) mpow3BeZeHHIO OAHON TPETH IVIOALH OCHOBAHMA Ha BEICOTY

4) NpOH3BeIEHHIO IIOWAAH GOKOBOH IOBEPXHOCTH Ha BBICOTY

13. ®opmymna I'epora [urst IwIomaMu TPEYTONIBHEKA TAKOBA:

1) 5 =36 - DG - D=0

2) s= if‘\f’p(p —a)(p—-b)p—c)
3)S=ypp—-ad@—-b)p—0)

9 5= e -06-De-0

14. Yxaxure Teopemy Buera mis KopHelt KBampaTHOro ypaBHerus:x> + px + q = 0:
Dxxp=p;x3+x,=¢
2) Xy Xy =q; X3+ X =p
Xy ==p; x;+x,=g¢
4) X1% =q; X1+ X = ~p
15. Pemnte HepaseHCTBO X2 — 6X + 8 < 0:
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Dx€e(-2;3)
2Yx €{—1;8)

3) x€(2:3)
4) x € (1,8)

.-~

16. Pemmte HEpaBeHCTBO e BN
Dxe(—2;2)
2yxe(-L1)
3 xe(—41)

17. Pemure cuctemy: {

4Hxe ;1)

2x+3y =5
x+2y =4

Dx=-2;y=3
Dx=4y=2
DNx=Ly=—-4
HHx=2y=4

L.

Tect: «Matpumbn
YK-10. 3nars.

Ecnu MaTpuny yMHOXHTE Ha 9KCIO 5, TO:

8MOPAs. CMPOKA YMHONACUMBCSL HA YUCTO J;
mpemus CmpoKa YMHONCUMBCS HA YUCNO 5;
nepeviii Cmonbey YMHONCUMBCSL HA YUCTO 5,

8Ce J/leMEeHMbL MAMPUYLL YMHOICAMBC HA YUCTO J.

b4 by by

Q1 Gy P b b "

Kax crmoxwuTs 1B MaTpHIHL: S55 Gna Ui Oy Bpy Dy3 |7
bss bay Dbig

H6603M09ICHO,' ROSJIEMEHMHO, CNLOHCUMDB NEPBble CMPOKU,  CILONCUNTD nocneoHue cmpo-
KU.

Ot NEPECTAaHOBKH ClIara€MbIX CyMMa MaTpUIl U3MEHUTHCS HIIH HET?

Ilomensem SHAKU, He USMEHUMCSA, USMEHUMCA, UHo20a USMEHUMDBCA, A UH020d He UMe-
HUMbCA. )

a1 Qx,z) . (bm 51,2) -

Kakas u3 hopmyI 3amaer yMHOKEHHE MATPHIL ( Gr1 o

(9«1,15111 +ay b1 @b+ 551,2392,2)
Ag1b1 +ag0by1 ay1bio + ay2b; 5

(“1,15?1,2 +ay9by, ap1bo+ al,zbz,z)
Q2,151,1 + az,zbz,z a2,1b2,2 & az,zbi,z
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10.

(a2,lb1,2 +ai2hy ayabip + flx,zbz,z)
32,1131,1 + Qz,zbz,z mezxz + &1,2b1,2

(azelbixz +ay1byn aiibis+ag, bz,z)
Q1obis+ @y oby 1 @y 1byy+ @y obiy

Hana matpuna A(4,2) ¢ 9eTHIPEMS CTPOKAMM ¥ IBYMs cToOnamu. Y nana MarTpuIa
B(2,3) ¢ nBymMs cTpokaMu u TpeMs cToaOnamu. Kakue pa3MepEl OyIeT IMETh MX IPOHU3-
BeneHue AB?

Matpuna AB Oynmer UMeThb:

Hee cmpoxu u wemwipe cmonbya;
mpu CmpoKu ¢ 06a cmonbya,
yemuipe CIMpOKU U mpu cmonbya;
yemuipe CMpoKy u 084 cmonbya.

Hans! nBe MaTpunb: A, B. MOXXHO i BEIMHCIINTE NIPOU3BEACHHUE MaTPHIL A * B?

Mooicno eviuuciume ecezoa;

Mooicno eeruucnumes monvko mozda, k020a YUCIO CMPOK Nepeoi mampuyer A coenaoaem c
YUCTIOM CIMONOYO0E MOPOT MAMPUYbLL;

Mooicno evruucnumes monvko mozda, k020a wucio cmMpox nepeot mampuyr A coenadaem c
YUCTIOM CIMPOK 6MMOPOU Mampuysl B;

Moorcro evruucnums monvko mozoa, xozda wucno cmonbyos nepeou mampuywsl A coenada-
em C YUCIOM CIMPOK 6MOPOL MAMPUYbL;

Or IIEPECTaHOBKH COMHOXMUTENCH IPOU3BECHUE MATPUIl U3MEHSICTCS HJIX HET?

He USMERUMCSA, USMEHUMCA, USMEHUMCS 3HAK, 07151 NONIOJHCUMENILHBIX mMampuy ne ume-
HUMICAL.

Jausr 1Be MaTpunE! A 1 B. 1 BEIMKCIEHO BX TpoH3BeneHue A * B. MOXHO TH BBIYHCIIATE
IIpou3BeieHue B * A? '

He 6cez0a, 6cez0a, monvko 013 NOLOJCUMENbHIX MAMPUY; MONBKO ONA K6AOpAMHbIX
mampuy

BepHa 1 popMyIta COKPAIERHOr0 YMHOXKEHHS KBAIPAT CYMMEI JBYX MATDHII, TO ECTh
BEpHA T JU1st MaTpur| popmyna (4 + B)2 = A% + 248 + B29

Bepna ecezoa, ne 6cez0a, monvko Ona nonoscumenvuvix mampuy; monvko Ons Keadpam-
HbIX Mampuy. ‘

Beraucimuts npowssenenue crpoxu (@ b ¢) Ha cronbern | g . Homyumres:
h

Mampuya pazmepos mpu Ha mpu;

MAmpUuYya ¢ mpems. CmMpoKamu U 0OHU CmMobyoMm;

mampuya ¢ mpems Cmonbyam U 0OHOU CMpoKoi;

00HO Yucno.
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11. BerauenuTs npoussenerue cTpokd (¢ b ¢ d)ua cronben | g |. IMomyumTes:
h
Hegozmooicno nepemnosicums;
00HO YUCTO;
Mampuya pasmepos yemuipe Ha mpu;
MAmMpUya pasmepom mpu Ha yemuipe.

12. Kakas Marpuna Ha3pIBaeTCs eAUHIIHON? MaTpuIia Ha3bIBACTCs CAHHAYHOMN, ECIIH:

8ce ee 21eMeHmbl PABHBL eOUHUYE,

MleMeHMbL 2NABHOU OUAZOHAN PABHBL eOUHUYeE, A 6Ce OCMANbHbLE PABHBL HYIIO;
MOILKO OOUH U3 €€ S]LeMEHMOE PaBeH eOUHUYE, 4 OCTANbHbLE PAGHBL HYIIO;
aneMeHmbl NOOOUHOT OUAZOHANY PAGHBL EOUHUYE, A BCE OCMANbHBIE PAGHBL HYIIO.

13. Yro npousoineT ecinu IPOM3BOIBHYIO MATPHULLY A yMHOKUTE Ha €IHHAYHYIO MaTpuny E?

(AE =EA; AE+A; EA+ A4 AE=EA=A4)

14. Marpunia B Ha3pBaeTcs OOpaTHON K MaTpHIe A, €Ciu:

(AB=A; BA=A; AB=BA=E; BA = B)
ITIK-8. 3uaTts.

o

4

Q11 Q2 Q43
15. MoO3XHO 71 BEIYHCIUTE O0pPaTHYIO MAaTpHILY AJIS MaTPHIIEI A1 Gpy Gys

Moorcro. U obpamnas mampuya 6ydem umems pazmepei 2 na 3;

Hesozmooicno, max obpammnas mampuya onpedenena monvko Ons Keadpammwvix mampuy;
Hnoz0a mooicno, a unoz0a He6o3mMoAHCHO;

Moorcro. U obpamnas mampuya 6ydem umems pazmepet 3 na 2.

A, QG2 Qg
16. lana Matpuma 4 = | 42,1 @22 Q23 | ®opmyna 06parHOi MaTpHIEI K MaTpune 4 6y-
Q3,1 Qzz Q33
JeT UMETH CIETYFOINUi B

Arg Aip A
ATl = T Ay Ayp Ay, ,20e A; ; AGNAIOMCA aneeGpaudecKumu OONONHEHUIMY
Azy Azp Asg
Mampuywl A;
A1 Az Asy
A = 2‘% A1z Az Asp |, 20e A;; sensiomes anzebpauueckumu dononnenuamu
13 A3 Az3
Mmampuyst A;

28



20. YTo momyYmTCS IPH HEPEMHOKEHAN MATPHITEL Ha CTONOE: | @21 (a2 Qa3 |+ %132 B

41
A== M, My, M3 | 20e M; ; sensiomes munopamu mampuysr A;

) Mz My Ms,
A0 wa My, Mpp Mz, ) 20e M; i ABNAIOMC MUHOPAMU MAMPUYLL A.
Myz Mys M,
17. Jlana KBaj[paTHAs MATPHIIA C ONPEIEIHTENeM PABHEIM HYO. CYIIECTBYeT HilH He

CyIIecTByeT oOpaTHas MaTpuia K Heif?

Cywecmeyem ecez0a; He cywecmeyem; umnoz20a cyuecmeyem; cywecmeyem monvKo
OIS NONLOJCUMENLHBIX MAMPUY,.

?

s

Q11 Gy az,g)* (bm by 5 51,3)

18. MoXHO It BEIYHCIIUTE IIPOM3BENEHAE MATPHIL: (
‘ 1 Q22 O3 by1 by, bya

Bosmooicno, u pesynomupyrowasn mampuya 6ydem umems mpu CMpOKU U mpu cmoabya;
Hesosmooicno, max wucno cmon6yoe nepeoii mampuyw e DABHO YUCYy CIPOK 6MOpPOU
mMampuybwl; . =
Bosmoorcro, u pesynomupyrowas mampuya 6ydem umems dge CIMPOKYU U mpu cmonbya;
Bosmoorcno, u pesynomupyrowas mampuya 6ydem umems mpu cmpoxu u 08a cmondya.

5

A1 G2\ (biy by byg
19. M0XHO 11H BEIYHCIIUTD IPOM3BEIEHHE MATPHII: 5 e §
2,1 G2 b b b
2,1 P22 O3
Bosmooicno, u pesynomupyrowgasn mampuya 6ydem umemn mpu CMpOKYU U mpu cmonbya;
Hes03M001CHO, MaK 4UCIO CMPOK Nepeoii MampuysL He PagHO YUCILy cmonbyose emopoii
mMampuywl;
Bosmooicno, u pesynemupyrowas mampuya 6ydem umems mpu cmpoxu u 06a cmoabya;
Bosmooicno, u pesynomupylowas mampuya 6ydem umenms dee CMpPOKU U mpu cmoabya.

Q11 Q12 13 X141

-

U313 Q32 Q33 X1,3
(cmpoxa Onunoii 3; cmonbey evicomoii 3; mampuya 3 na 3; 0duo yucno)

Qy,9%1 + Q% = by

21. 3amucaTh cuCTEMY IMHEHHBIX ypaBHEHMUIH { i B MaTPUYHOM BHJE:
Ay 1% + Gy 2%, = by

G 6 (2)
a. a X
G ()~
a. N £ 2 X
(ars o) (5)= G
( )

a1 a‘LZ) xz) _ (5‘1 .
Q21 41,1/ \X b,/’
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22. Yro noTyYnTCs IPH NEPEMHOKEHHH CTPOKA Ha MAaTpuLy: (¥1,1  X12 X13) *

Q1 Qo W3
Qa1 Q3 Qa3 i:

gy fMzz 433
(00HO uucno; cmonbey evicomoii 3; mampuya 3 na 3; cmpoka OnuHod 3)

Tecr: «Tuddepennuposanue GpyHKumn 01HOI IEpeMeHHOI
YK-10. 3uars.

1. IIpom3BomHON (YHKIUH B TOUKE HA3HIBACTCS:

Ilpeoen omnowenus npupawenus apzymenma x npupauenuio gynxyuu npu YCL08UY, Ymo
npeoel nPUpawenUs apeyMeHma CmpemMumsCs K Hymo.

OmHuouenue npupauenus Gynkyuu 6 smoti mouxe K npUpaenuio apaymenma.

IIpeoen ommnowenus npupawenus Gynkyuu 6 smoii mouxe K NPUPAUEHUo apzaymenma npu
YCrosuuy, 4mo npeoei nPUpauyeHUs apeymMeHma CmpemMumsCs K Hymio.

Omnowenue npupawenus apeymenma 6 5moii mouxe K npupaueHuio pyHKyuL.

2. Ilpowussonmsoit y, GyHKIME y(X)B TOUKE X; HA3HIBACTCL:

. Ax . Bx f ot Y : s o O

3. ®opMyiia IPOM3BONHOM IPON3BENEHAS ABYX (BYHKIIHI HMEET BUT:

) (oY =fds D (fa)=fg+fg 3 (oY =f9-fgs & (o) =~fg+fg.

4. ®opmyia IpOU3BOIHON IPOU3BENEHHS TPEX byHKIHMIT ©MeeT BHT:

D (gh)'=f'gh—fg'h+fgh'; 2) (fgh) =f'gh+fg'h— fgh;
3) Ugh)'=f'gh+fg'h+fgh’; 4 (fgh)' =f'g'h+fg'h— fgk'

5. ®@opMmyia IPOU3BOAHOM IPOOH HMEET BUL:

0 (9:% 2 g)':f’g;g': 3 (g)':f’g:g—fg’; 9 (;_f)’:f’g;fg"

6. ®opmyna IPOU3BOXHOMN CIOKHOM DYHKIIHH UMEET BUI:

D (Fle®)) =fah-fo's 2 (Fa®)) =f'gh+fgn
D (Flaw)) = Fah+fahs o (Fo®)) =g

7. TlpomssomHas croxHON y(x)® byHKIME MMeeT BUL:

D 0¥ =3% 2) (3x3 =3y
3 @Y =3y 4 @Y =Y
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8. IlpomsBommast cioxHOM sin(y(x)) GyHKIuE HMeeT BUL:

D GinOE) =cos(r)  2) (sin(())) = cos(x)y’
3) i) =cos()y’ 4) (sin(krx))) =cos(x)

9. ®@opmyia IPOU3BOIHON 06PATHO GYHKIIMH UMeeT BU;

= 1 -1 1
D yw=—; 2) x,=—; 3 e = 4) xl=—,
) Yx y ) g y ) Yx xy ) ¥ }{é
x =x(t)
10. Yxaxwure GpopMyy Ipor3BoLHOLM apaMeTpUYECKON QYHKIMH = y(8) :

; 7 ~y' b —¥i 1 7 y!
D yx:~x—5; 2) yx=—§-; 3) xx=3—§-: 4 yx=—zn

11. Yto naswBaeTcs nuddepennuanom hysxmun?
Huppepenyuanom gynxyuu nasvieaemes npouseedenue NpouU3800HOTl QyHKYUU HA Ough-
pepenyuan apeymenma.
Hupepenyuanom pynxyuu naseieaemes npouseeoenue npoussoOHOU GYHKYUU Ha apey-
Menm.
Huppepenyuanom gyuryuu u npoussodunas @yuxyuu s5mo 0dHo u mo sice.

Huppepenyuanom gynxyuu nasvieaemes npouseedenue camoii @ynxyuu nHa ouggepen-
yuan apeymenma.

12. @opmyna nepeoro xuddepennuana uMeeT BUI:

£ d.‘lf
1) dfz% 2) df=77
3) df =f'dx 4) df=f"

13. @opmyna muddepernmana npornssenenus aByx GyHKUIHH MMeeT Bu:

D d(fg) =gdf —fdg: 2) d(fg) =gf + fdg;
3) d(fg) =gdf +fdg; 4 d(fg) =gdf +fg;

14. ®opmyna muddepennuana gpobu mmeer By

1) dg):gdf-fdg; 2) dg):gf+fdg;
3) d(g):gdf;fd§; 5 d(g):gdf(;zfdg‘

15. IlponsBoHas cTeneHHOM DYHKIMY MMeET BH:
D &EY'=nx™ 2) ™ =™ 3) ) = (n—Dx™% 4) Y =Hm-Dx™ L
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16.

17.

1)

18.

D
3)

19.

20.

D
3)

21.

[TponsBomHas MOKA3aTENbHOM QYHKIUA @~ UMEET BHI:

1) Camoii nokazarensuoi QyHKIHH.

2) Camoli moKa3aTeNbHON QYHKIINH, YMHOKEHHON Ha JTOTapH(bM OCHOBAHHS.
3) Camoii noxasaTelbHOM (QYHKIHY, JEEHHOMN Ha TIOTapi(M OCHOBAHHUSL.

4) Camoii moka3aTenbHON GYHKIMY, yMHOXEHHOM HA apTYMEHT.

®opmyiia IPOU3BOIHOM IIOKA3ATENFHON QYHKIINH @ UMEET BUIL:

ax

Ln(a)

@) =a% 2) (@)= 3 3 (@) = Una); 4) (@) =a*Ln(a).

Ykaxure ypaBHEHHE IIPAMOH, KacaTeIbHOM K rpabuky dbynkmmy y(x) B TouKe (x0,¥5)-

y=x0—Y&=y) 2) ¥=y—v(x—xp);
Y=Y +¥(x—x0); 4) y=x5+ y(x—y).

IIK-8. 3uaTh.

Teopema o conanenys Tpex gncen. J{is mo6oit GyHKIUHE, mddepeHIupyeMoli B ToUke
X, BCEIIa COBIIAJIAIOT TPH YHCIIA:

1) 3nauenue ynxyuu 6 smoii mouxe, y2no6oii koshuyuenm xacamenvuoii ¢ 5moii
MOYKe, U MAH2EHC Y211a HAKIIOHA 8 51O MoyKe;

2) 3nauenue apzymenma 6 smoii mouxe, yenoeoii ko> Guyuenm xacamenvHoil 6 5moii
MOYKe, U MAH2EHC Y21a HAKIIOHA 8 SMOU moyKe;

3) mpouseoonas 6 amoii mouxe, y2n060ii KO3 Guyuenm xacamenvHoii  3moii mouxke, u
Y20Jl HAKIIOHA 6 510t mouKe; ‘

4) npouseoOnas 6 5moti mouxe, y2noeoui K03ghguyuenm xacamenvroii 8 3moi mouxe, u
MAH2EHC Y2ia HAKNOHA 8 SMOT MoyKe;

Teopema o coBnanenuy Tpex gucen. [ moboii GyHKIuHY, muddepeHIIpyeMoii B ToUke
Xg , BCET/Ia COBIIAIAIOT TPH YHCIIA;

Yo=k=tg(B); 2) ys=-k=tg(B);
Yo=k=-tg(B); 4 yo=k = tg(B).

QyHKIIHS BO3PACTAET Ha HHTEPBAJIE, €CIIA HA 3TOM HHTEPBAIIA IPOU3BOHAS:

1) Orpunarensua
2) Bo3spacraer

3) Ilonoxxurensua
4) VYOrbBaer.
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22,

23.

24.

25.

26.

27.

Touxa xy sBIsETCS TOUKOR JOKATEHOTO MaKCHMyMa (3KCTPEMYMOM), ECIH HIPH HEPEXO-
Jie Uepe3 9Ty TOUKY ClIeBa HAIIPaBO IIPOM3BOHAS QDYHKIMKM MEHSIET 3HaK:

1) C muHyca Ha MUHYC
2) C mmoca Ha IOC
3) C muHyca Ha ILTIOC
4) C mmoca Ha MEHYC

CTa]II/IOHapHI)Ie TOYKH (I)YHKI_[I/II/I 9TO TaKuC TOYKH, B KOTOpOfI .

1) | IIpou3BonHas GYHKINK HE CYIIECTBYET
2) IlpowmsBomHas GyHKIMHE paBHA HYIIO

3) IIpou3BomHast GYHKIUM IIOJIOKHUTETbHA
4) TlpousBomHas GYHKIMHE OTPULNATENHHA.

Kpurryeckue To9ku (GyHKIHH 3TO TAKKE TOYKH, B KOTOPOIL:

1) IlpomssomHas GyHKIMH HE CYIIECTBYET
2) IlpousBonHas GyHKIHMY paBHA HYIIO

3) IlpousBomHas QyHKIMM IOJIOKUTEIHHA
4) IlpomsBonHas HYHKIUH OTpUIATENbHA.

Teopema @epma. HeoOx01uMEIl IPH3HAK CYIECTBOBAHMS 9KCTpeMyMma. B Touxe skctpe-
MyMa

1) Ilpoussomnas paBHa HyIIIO ¥ KacaTelbHas NapaUIebHa OCH HKCOB »

2) IlpowmsBonHas He paBHA HYIIIO U KacaTebHAs NApalIeIbHA OCH HKCOB

3) IlpousBommas paBHa HYIIO M KacaTeNbHAS He IapaLICIbHA OCH HKCOB

4) IlpowsBonnas He paBHA HYJIIO U KacaTelbHAs He HapaUiebHa OCH HKCOB

ITo Jlarxo. yHKIMs Ha3bIBAETCA BEIIYKION Ha HHTEPBATE, €CITH OHA rPadUK ee Ha 3TOM
HHTEpBaJe

1) Jlexur BeIme mr060# KacaTenbHON | BHIIIE OO0 e XOPIEL
2) Jlexwur BIIe OO0 KacaTelnbHOM 1 HIDKE JIF000H ee XOPIBI
3) JlexwuT HEXE TEOOOM KacaTelbHOM M HIDKE JFO00M ee XOpJIBI

4) Jlexwut HIDKE TIO00M KacaTenbHOH U BT 000 ee XOpZIHI

QyHKIKS SBILETCS BHIMYKION Ha HHTEPBAJIE, €CIH HA 3TOM HHTEpBAIA BTOpas IIPOH3-
BOJTHAS:

1) Otpunarensna
2) Bospacraer

3) IlonmoxwutensHa
4) YoOniBaer.
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28. Touxa x, Ha3bIBAETCA TOUKOM IMeperuba, €CIH IPU IEPEXO/IE Yepe3 Hee CIIEBa Ha IIPABO

29.

30.

33.

1y
3)

1) BEBIIyKIOCTH MEHSETCS HA BEIIYKIOCTH

2) BoOrHyTOCTH MEHSETCS Ha BOTHYTOCTb

3) BeImyKIIOCTE MEHSETCS Ha BOTHYTOCTS KM BOTHYTOCTE MEHSETCS Ha BBIIYKJIOCTh
4) Bospacrarme QYHKIHE MEHSETCS Ha ee yOBIBAHME.

B Touke neperuba rpaduk dpyuxmun

1) CrneBa nexuT HUXE KacaTeIbHOM, U CIIpaBa JIEXUT TOXKE HIXE KacaTeIbHOU

2) CreBa JeXUT HEXKE KacaTeIbHOMH, a CIpaBa BBIIIIE KacaTeIbHOM HIIM Ha000pOT

3) CreBa NeXHUT BHIIE KAaCATENBHOMH, I CIIpaBa JIEJXUT TOXKE BBIIE KACATEIHLHOMK

4) CreBa U crpaBa JIEXKAT HIDKE KacaTelbHOM MM ClIeBa M CIIpaBa JICKUT BEBIIIE Kaca-
TEJIBbHOU

B Touke mepernba BTopas MPOM3BOAHAS (€CIH OHA CYIECTBYET) 06I3aTENbHO

1) IlomoxurensHa
2) Orpunarensua
3) Bospactaer
4) PapHa HyIIO

- Teopema. Touxa x, Gymer SBIATHCS TOUKOH NOKATHHOTO MAKCHMYMa, ECIIH:

Fro) = 0.(x)" > 0; 2) f(xo) <0,f(xg)" = 0;
f(x()}/ =0, f(xo)” < 0; 4) f(xey ~ Grf(xo)“ = {).

1 rpapukoM GYHKIMH

1) Crpemurses K HyITIO, IPH MKC CTPEMSIIEMYCS K IUTFOC HIIH MAHYC 6CKOHEUHOCTH.

- Ipsivast HasbIBaeTCs aCHMNTOTOM K rpaduKy GYHKIHE, €CITH PACCTOSHHUE MEXIY IPSIMOi

2) CrpeMuThCS K HyITIO, TIPH HKC CTPEMSIEMYCS K TUTEOC UM MUEHYC 6ec1<0Heq1{ocm u

IIpsiMast He mepeceKaeT rpapuk GyHKIuH.

3) CrpemuTBCA K HYIO, IPH MKC CTPEMSAIIEMYCS K IUIIOC HIIA MEHYC OECKOHEYHOCTH, U

npsiMast 00s3aTeNbHO IepecekaeT rpaguk QyHKIHH.

4) CTpeMI/ITBCSI K HYIIIO, IIPH UKC CTPEMSAIIEMYCS K IIIFOC HIIH MHRYC 6eCKOHC‘IHOCTI/I, u

npsiMast 00s3aTeNbHO KacaeTcs rpaduka GpyHKIHH.

Ecnu npsivast y = kx + b ABISETCS aCHMIITOTOH K rpaduKy dysaxuuu f(x) , To Torma:

b=tn k= w50 2 b= 1 Dk = v (0 - )

.1-—}0 X
X
k= B 1f( );b :}gim(f(x)—kx) i 4) k= Iimfix);b = lm({(f(x)—kx) .
x—0 50 X300 X0

Tecr «HeonpenereHHbIH HHTErpa»
YK-10. 3nars.
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1. ®ysxmua F(x) HaspBaeTcs nepBooOpaszHoi Gyukmun f(x) ecim:

1) F=-—f
2) F'=f
| f=-F
4) f'=F

2. Omnpenenenre. HeonpenenenHsIM HHTErpaoM oT GyHKIuH f (x) HasbBaeTCA

1) Jse mepBoo6pasHbie

2) sxobas ee nepeoobpasHas

3) MHOXXeCTBO BCEX ee IepPBo06pasHbIX

4) onpepesneHHbIH Ha60P NEPBOOGPA3HEBIX

3. Teopema. Heonpenenennsit unterpan [ hdx ot menpepsmroOi# GyrKmun h(x) paBeH
1) [ hdx = F(x) + C,rge F(x) — BospacTamomas ee neppoobpasHas, C — KOHCTAHTa
2) fkdx =F(x)+ C,rpe F(x) — mobas ee nepeoobpasuas, € — KOHCT&HT# |

3 [ hdx = F(x)+ C,rie F(x) —4erHas ee nepooGpasnas, C — KOHCTaHTa

4) j, hdx = F(x) + C,rae F(x) — HeueTHas ee fiepBoobpasHan, { — KOHCTaHTa

4. BBIMHCIHTH HeONpeenennbIit nuaterpan | cos{5x + 3) dx:

1) 5Scos(5x +3)+¢C
2) %cos{Sx +3)+C

3 -ésin(&x +3)+C
4) 5sin(Sx+3)+C

1
5. BBMUCINTE HEOIpEeAeIeH b HHTEerpal; | —————dx
pell P f {cos{4x—7))?

1) 4tan(dx—7)+C
1
2) Etan(éx -7Y+C

3) %cot(éx -7 +C
4) 4dcotléx—7)+C

1

e 0%

6. BEMMHCIHTH HEONPENENEeHHbIN HHTerpal |
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-1
1) 3 acot(Z—6x)+C
2) %(2 —6x)" 1+ C
3y Ln(2—6x)+C
3
4) ?atan{z —6x)+C

" 1
7. BBIMHCIHTH HEOIPENETEHHBIA HHTETpal | Ea’x:

1) —%-}-Ln(z —-7x)+C

2) (2 — 7Y 2 e,

3) —7Ln(2 - 7x)

5 = 7x)“1+ c

8. BBIMECIUTH HEOLpEENeH b uaTerpan | 5 2% 8dx :

2—5x+8

D Tyt
5-2x+8

2) Ine2) + €
52x+8

Y Smete

4) 574

9. BrMMECINTE HEOIPEIEICHHBIA HHTErPAT f (4x — 2)*dx:

1) 20(4x—2)5+¢C
(4x — 2)°
2) ——+C
o 5
3) ——-(4’”42) +C
. 5
(4x - 2) N

20

4) C

10. BeramcIuTh HeOIpeIeneHnbIH uaTerpan [ v4x + 9dx:



3
1) 6(4x+97+C
3
dx + 9)2
gy W92 .
6
3
4x +9)2
gy WxE92 .
4 5
(4x +9)2
4) —0 +C

11. Berauciuts Heonpeaenennsit materpan | (sin(x))* cos(x) dx:

) (cosr()x))s .
2) (sin(x))*cos(x)+ €
3 (sin;x))s +C

4) sin{x) (cos(x))*+ C

IIK-8. 3nars.
12. Beraucnuts HeonpenenenHst naterpan | cos(e®)e” dx:

1) e*cos(e®) +C
2) cos(e®)+¢C
3) e*sin(e®)+C
4y sin(e®)+C

ex
dx:
S+eX

13. BEIMHCIATE HEOLPEENCHHbIH HHTErpa |

1) In(B+e*)+C

2) 5 +Se' o

3) e*ln(5+e)+C
4) ILn(5)+Ln(e®)+C

14. ®opmyna Herorona-JIeHOHUNA IS BEIMUCIIEHHS OIPEAETIEHHOTO

HHTerpaia _}f f{x)dx Takosa:



b
D [ f@dx =) - F@)
2) féf(x)dx = F(a) + F(b)

b
3 [ feddx=F@ - re)

b
2 [ fG)dx = F(b) - F(a)

1
15. BeMuCIHMTS ONpeIe/IeHHEIN HHTErpa fo 5x* 4 3x2dx:

1) 2
2) 5
3) 3
H 1

16. Haiiti miomans KPUBOJIMHEHHOM Tpamenuel, orpaHnIeH oM
dynknmedt y(x) = 20x° 4+ 10x* , 3ananmoit ua opeske [0; 1].

1) 3
12) 10
3) 4
4) 20

17. HaliTi miommans KpHBOIMHENHOH Tpamenueit, OTpPaHUYECHHOH

byuxmueit y; (x) = =, Yolx) = % , 33JIaHHOM Ha oTpeske [1; 2].

X

1) Ln(8)
2) Ln(2)
3) Ln(4)
4) 4

18. Haiitu mmomans GUrypsl 3aaHHOM B HOIAPHO CHCTeMe KOOpIWHAT

bysxmmeit p(@) = 2/cos(p), B CEKTOpE {0; %}

1) 2xn
2) w
3) 4
4y 2

19. Haiitu o6peM Tena BpameHus, 06pa3oBaHHOro rpaduxom byrkmu y(x) = S5x?
naHHOM Ha oTpeske [0; 1]:

, 3a-
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L.

1) 5m

2) 2m
3) 4
4) 3

20. Hatiti 065eM TeNa BpalmeHus, 06pa3oBaHHOro rpaguKoM

Gysxnum y{x) = ez , 3amannoi Ha oTpeske [0; 1]:

1 2n

2) 3(e+1)
3) nle—1)
4) 4

JEES-

1 —_
21. Ilouemy mHTETpaI = [ €72 dx masmBaroT He GepymuMes HUHTETpanoM? OTOT HHTE-
b

rpaj HOCUT Ha3BaHue Qynkuus Jlamiaca.

1) y moaunerpasipHOM GYHKIHUY HET MepBOOGPasHOH

2) muepeoobGpasHas eCTh, HO TOJbKO OAHA

3) mnepeooGpasHas CyUIECTBYET, HO MATEMaTHKH CIaGble He MOTYT €€ BBIYHUCIUTS
4) oyuxuusa Jlansiaca xutesb 6eckoHeyHOro Mupa. OHa eCTh PsAJL, TO €CTh CyMMa
BeCcKOHEYHOTO YUC/IA caraeMbix. OHa He MOXKeT GbITh 3aNHCAHA B KOHEYHOM Mupe

HUroroseiii TecT
YK-10. 3uaTsh.

JuddepeHruansabM ypaBHEHHEM IIEPBOTO MOPSIKA OTHOCHTENEHO HEM3BECTHOM (yHK-

nuw y{x) Ha3kIBAETCA ypaBHEHHUE BHMA:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

1) Flx,y) =0 2) F(x)=0
3) Fla,)=0 4) x?+y2=5

O6mwm pemenneM I GepeHIHaTbHOr0 YPaBHEHHS Ha35IBASTCS:
Bce pemrenus.

Onuo pemeHre.

JBa permenus.

Tpu permenus.

HacTHbIM pemeEreM TG (GEPEHIHATLHOTO YPaBHEHHUS HA3HBACTCS:
Bcee pemenus "

OnHo pemenmue.

JBa permenus.

Tpu pemenus.

Huddepernuansaoe ypapHeHne HaspBaeTcs 3amaueit Ko, ecmm:

He 3amansr mavansasie YCIIOBHA.
3agaHel HaYaIbHEIE YCIioBuHsI.
Be?»pa3J'II/IqH0 3alaHbl UK HE 3a1aHBI HAYaJILHbBIC YCIIOBHA.
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4) 3aJjaHbI TONBKO HyJIEBBIE HaYalbHEIE JaHHEIC.

5. Muddepennnansioe ypaBHEHHE HA3BIBASTCS yPABHEHHEM C Pa3 I SEOLTAMCS IIEpEMEH-
HBIMH, €CIIH:

1) IlepeMeHHEBIE X, ¥ MOXHO OTACIUTH APYT OT APYTa TaK, YTOOH OHU OKA3aJIHCh 10 pas3HEBIe
CTOPOHEI OT 3HaKa PaBEHCTBA.

2) IlepeMEHHYI0 X MOXHO Pa3IEIUTh Ha TIEPEMEHHYIO Y.

3) IlepemeHHy10 ¥ MOXKHO Pa3HENHUTh HA MEPEMEHHYIO X.

4) Ilepementyro ¥’ MOXKHO OTIENHTS OT NEPEMEHHOH X.

6. Juddepernnanbaoe ypaBHEHNE HA3BIBAETCS ONHOPOLHBIM YPaBHEHHEM, €CIIH OHO MMEET
BU:

1) ¥V =Flx=y) z) y'=F (;\C—y)

y
3) ¥y =Flx=y) 4 }’=F(“>

X

7. Jluseiisbiv 1 QepeHIHATEHEIM YPaBHEHIEM TIEPBOTO MOPAMIKA C IIEDeMEHHEMH K030-
bummentamu P(x), Q(x) HaseIBaeTCA ypaBHEHME BHAA:

D ¥ +P@y* =0Qkx) 2) ¥ +P@x=Q®y

3) YV +PRy=Q® 4 ¥y +P)y=Q(x)y°
8. Vpasraenuem beprynm HassBaeTcs YPaBHCHUE BUIA:

D ¥y +P0y =Q(x) 2) y+Px=Qx)y

3) YHPEY=0(x) 4 ¥ +PEy=0@)y
9. OznzoponseM nuHeHHBM 1H(bepEHIHATEHEM YPAaBHEHAEM ¢ TOCTOSHHEIMH k03¢ dpunu-
CHTAMH (1;; @ Ha3bIBACTCS YPAaBHEHUE BUAA:

D y+axy' +ay=0 2) y+ay +ay=0
3) ¥vtay tapxy=0 4) ¥ +ay +a,y*=0

10.  XapaxTepuctiaeckuM ypasHenueM ubdepeHIHaTEHOr0 YPABHEHNA C TIOCTOSHEEIME KO-
sbdummentamu ¥y + a;y’ + a,y = 0 HassBaeTCA KBAIPATHOE YPABHEHUA BUIA:

1) Ftak+a,=0 2) KP—ak—-a,=0

3) K+ak—a,=0 4 kK-aqk+a,=0

11.  Ilycts xopuu ky, k, XapaKTepHCTHYECKOrO YPaBHEHIS SBIAIOTCS: a) NeHCTBUTENLHEIMH,
6) mpocTenMH, TO ecTh He kpatHbivu (k4 # k,). Torma obmee peNIeHHE OXHOPOIHOTO IHHEHHOTO
mabdepermpmansHoro ypasrerus ¥ + a3y’ + a,y = 0 Gymer uMeTs BHL:

D y&=(Cr+0)(eF %+ 8% 2)  y(x) = Cyeke¥

3) y&) = Cie*¥ + C ek 4) y(x) = C ek~

12.  Tlycrs xopHu k1, k; XapaKTepuCTHIECKOrO YPaBHCHUS SBJIAIOTCS: a) NCHCTBUTENLHEIMH,
0) xparubivMz, TO ecTh ky = k, (BHYTpeHHMI pesonanc). Toraa obinee penrerre OIHOPOIHOTO
TUHEHHOro [ bepeHImATBHOTO ypaBHeus ¥ + a;y’ + a,y = 0 OyzleT UMeTh BHL;

D y&)=(Cr+ (e +e5%)  2) y(x) = Cyekr*

3) y(x) = Cief ¥ + Crefer 4) y(x) = Cyek* + xC,eFe¥

40



13. Ilycrs xopau ky, k; XapaKTepHCTHIECKOIO yPABHEHHS SBJIIOTCS: KOMIUIEKCHEIMH, TO
ects Ky = @ + Bi, k; = a — Bi. Torna obmee pemenre 0QHOPOLHOTO THHEHHOTO muddepennu-
aJbHOTO ypaBHeHHA ¥ + a; ¥’ + @,y = 0 Gynmer UMeTh BUL:

1) y(x) = (G + C)(eF ¥ + eF1%)  2) y(x) = o™ (Cieos(Bx) + isin(Bx))

3) ylx) = Cie** + Cxeks® 4y ylx)= e’gx(Clcos(ax) - isin(a'x))

IIK-8. 3uarts.

14.  HeomuopomHemM MuHEHHBM 1ubdepeRIuATEHEM ypaBHEHAEM ¢ TTOCTOSHHBIMA K03 du-
IIUCHTAMH d; @, HA3BIBACTCSA YpPaBHEHHE BUIA:

D v+axy' +ay=fQF*0) 2) y"+ay +ay=0

3) ¥Wtay tay=Ffx)(f=0) 4) Y4y +ayi=0
15. Teopema o cTpyKType O6IIEro pemeHus HeOMHOPOLHOIO THHEHHOTO madbepeHnHaIEHO-
ro ypasHerus. Obliee pelenne HeOQHOPOJHOrO THHEHHOTO muddepeHnramsHoro YPaBHEHHS
€CTb:
1) cymma 06uye20 peutenus 00HOPOOH020 PeUleH s U YACHIHO20 DpeueHus HeOOHOPOOH020
YpagHeHus. :
2) CYMMA YACMHOZ0 PeulerUs 00HOPOOHO20 PEULEHUs. U HACTIHOZO PeUlen s HeOOHOPOOH020
YpagHeHUs.
3) npoussedenue 0buje20 peuterus 00HOPOOHO20 PEULeH s U YACTIHOZ0 DPeuerus HeoOHOpoO-
HO20 YypaBHeHUsl. '
4) NpouU36edeHUe Hacmno20 peulenus 0OHOPOOHO20 PEULeHUs U YACTIHOZ0 Dpeuienus HeoOHo-
DOOHO20 YpasHeHUA.
16.  IlycTs 3anaHb! nefCTBHTEIBHEIE U He KPATHEIE KOPHH ky, k, xapakTepucTiaeckoro ypas-
HEHHS OHOPOAHOTO YPAaBHEHHM. SBIICHNE PE30HAHCA Y HEOAHOPOIHOTO YPABHEHHS
y" + a1y’ + apy = e*3* posmmkaer mpu:

1} }(3 ;&kz K.Z{'g :‘:i’fl 2} kgzklﬁﬂﬁ ]{3:;{2
3) ka#k, 4y ky=ky
17. llycts 3anansl neficTBHTENBHEIC U He KpaTHEIE KOPHH k1, ky XapaKTEPUCTHYECKOrO ypaB-
HEHHS! OXHOPOJHOTO ypaBHEHHUsI. SIBIEHIE PE30HAHCA Y HEOXHOPOIHOTO YPABHEHHS
y" + a1y’ + azy = x° posmmkaer npu:
1) Oxkyuky=k, 2) O=kyum kz=k,
3) 0=k, 9 0%k,
18.  Ilycrs 3anads1 KOMILIEKCHEIE KOpHE ky = Bi, ky = —pi. XapaKTepUCTHYECKOTO ypaBHe-

HH5 OJHOPO/IHOTO YPaBHEHNSL. SIBIeHre Pe30HAHCa y HEOTHOPOIHOTO YPABHEHHUS
¥ +a ¥’ + ayy = sin(6x) BosHuKaer mpu:

1) §=38 2) §=8
3) §=-8 4) §=8

19.  Ecmm mer pesoHaHca y HEONHOPOIHOTO JIHHEHHOTO nuGepeHnuanbHOrO ypaBHeHNS
y' + a1y’ + ayy = e**, 10 wactHOE PEIEHNe CIEAYeT HCKATh B BHJIE:

1} y(x) = 4e™ 2) y(x) = de k¥
3) y(x)=de™ 4) y(x) = Ae**

41



20.  Ecmmects pe3oHaHCa IEPBOTO MOPSIKA Y HEOJHOPOIHOTO JIHHEHHOTO AuddepeHmais-
HOTO ypaBHeHHs ¥ + a1y’ + a,y = €**, To gacTHOe peleHye ClleNyeT HCKATh B BHIE:

1) y(x) = Ae> 2) y(x)=Ae™™

3) y(x) = Axe** 4y y{x) = Ae**
21.  Ecnm ecTh pe30HAHC BTOPOTO IOpsSAKa y HEOTHOPOIHOTO JIMHEHHOTO MubdhepeHInaIbHO-
ro ypaBHerHs ¥ + @iy’ + a;y = eX*, To uacTHOE peleHue ClIeNyeT HCKATh B BUIE:

1) y(x) = Ae>™ 2) y(x) = Ax?e™

3) y(x) = Axe™* 4) y(x) = Ae™¥

22.  Ecma HeT pe3oHaHCAy HEOTHOPOIHOTO NMHEUHOro mub(GepeHIMaTbHOIO YPaBHEHHUS
¥" + a;¥' + a;y = X, TO YaCTHOE pPENICHHE CIENYET UCKATh B BHIE:

A
1) y(x)=A4Ax+B 2) y(x)= po
3) y(x)=A4x*+B 4y y(x)=Ax*+Bx+C
23.  Ecnu ecTh pe30HAHC IEPBOTO NMOPSAKa Y HEOAHOPOIHOIO JHHERHOTO quddepeHmansHO-
ro ypaBHeHUs ¥’ + @;V' + @, ¥ = X, TO YaCTHOE pelIeHue CIAEAYET HCKATh B BHIE:
1) y(x)=4x+B 2) y(x)=x(Ax+ B)
3) v(x)=A4x*+B 4) y(x)=A4Ax*+Bx+C
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Ipunoxenne 4

JIaGopaTopnas padora Nel. Touku paspeisa GyHKIMIA.

1. Touxnm pa3peiBa npocTbix pyuknuii. YK-10. YMers.

HenpepsIBHOCTL 1 TOYKH pa3phiBa (yHKI1i

I Hecnenosats mempepsisrocTs dymximm f(x) =23+% B ToUKax x, =-3,x, =1.

Bapuant Nel

4

YcraHoBHTS XapaxTep paspsisos. [locTpouts rpadux.

II. Hatiru o6macts onpenernermns dyKmpm, YCTaHOBHTB XapaKTep pasphIBOB:

Il Jloompenemnts dyHkimmo f(x) =

8) f(x)=
J(x)= e

§in 2x

—X

6)f( =

3+ZX3

- ]. v
pu X =0 110 HEMPEPBIBHOM.
3" -1 :

2. Touxu pa3peiBa cocTaBHbIX pynknuii. ITK-8. Vvers.

IV Tccnenosath Ha HEMPEPHIBAOCTS (IYHKINHO, TIOCTONTS TPAQIIK;

f(x)

-1 150
COSx, 0<x
7 7
-1 I>-
2 2

1

— 1<
£-2

=L x=0
Yo<x<l .,

=21 521
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JIabopaTopras paGora Ne2. Yron mexay kpusbiva. YK-10. Vvers.
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JlabopaTtopHas padora Ne3. Iuddepennuansaoe HcancaeHne.

1. InddepennupoBanue siBHbIX pyuxnmii. YK-10. YMmers.

Bapuant Nela

Haiitu mpomssoaubie clieayrommx
Yy HKII:

W

10.

y=x’v1-x*.

4sin3x

_ e2x

y =arctge .

2 2/5
¥y =(x_S +2x—=3x? ——J

X

y=(5x+2)>.
2 V4
= (Zy—9
Y cos5x y(3)

y=3In*(2x+sin? 3x).

T
COS—X

y=(e 3 +3)%.
y=(x? =3,

y=e(cos3t+2sin3t),
y'(0)=-2?

Bapuant Nelo

Hatiru nipoussoaHbIe Clie AyFOmmx
Y HKIH:

1. yp=xivl-x*.

y= 1
tg22x'

3. y=arcsin\1-3x.

4. y=ln(3x2—2x+5).

e3x—5 _ 2

y:

th

In2x
6. y=(11x>-—x""-0,2)723
T
7. =sin? L x.
Y 6

y =e*(2cos 4t —3sindt),
y'(0)=2

9 y=31n4(2x—3).

10. y=(x? —3)%@.
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2. Iuddepennuposanne HesIBHBIX, Hapamerpadeckux Gpynxmuii. [IK-8. Yvers.

BapumanTt Nola
1. HaliTy IpOU3BOJHBIE YKA3aHHEIX TIOPSKOB SBHO 32 JaHHBIX ()y HKITHA:

@ y=x"=2x>+7x-1, y
6) y=e*(x2=5), y";
) y =cos5x, y™.

)

HaliTy IIpOW3BONHEIE VKA3aHHBIX HOPSJKOB  IIApaMETPHUECKH  3aJaHHBIX
by HKITHIH:
y= o

o) ol
x=Int  F x=3t=2¢>

3. Haift IPOM3BOHBIC YKA3AHHBIX TOPSIKOB HeSBHO 3aJAHHBIX ()Y HKIA:

a2
@) 7x> +3y> -15=0, " 0) e+ =3xy, .
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JIabopatopHas pa6ora Ned. MnrerpanbHoe HcUHCIEHHe.

1. Cro unTerpanos. Berunciienne HHTErpagoB METOXOM MOIBEXEHHS IO/ nupdepenmu-
aJa YK-10. Ymers.

dx dz
1./_ 2,/\/5—4.d 3./— 4./«6/333 1)5d
Bz + 1) vae V5 — 4z B+ 1) de
5 / zdz 5 z%dx ’ 25 dx i / (8z—T)dx
Sz 1 A2+ 2 ARV ] V4z2 — Tz +8
9. /(3z +1)2de 10. /Qz\/xz T1ldz 11. /;m/l —#2dz 12 /:ﬁ*V‘ 2 1 3dz
z8dx 8z — 7)dx zédz g
 [QeDds g pBde s
13. /x | i 1 AT sin® zcosz dz
3
17, /cos 4z d(4z) 18. /cos4xdx 19. /coszdx 20. /cos%dz
sinzdz cos zdz s P
21. / = 22. m 23. /e *coszdx 24. /cos zsinz dz
. d -
25. /cos(41: —3)dz 26. /%}x) 27. /tgxdx 28. /ctgxdx
29. /tg4x dz 30. /ctg 4z dx "31. /e“”s dz 32. /e”;2 dx
—zt 3 e¥dx / e*dx / x
. 5 A —_— 5. o . —_—
83. [eatds 34 /ew+3 8. [ 36. [ =z
dz : dz dz dz
3T. —_— 38. —_ 39. — 40. /—
/ V52245 /bx? —5 / 522 +5 5x2 — 5
a .
ag. / dz 5 /ln zdx A dx " /arctgzzdx
zlnz o 3z — 2 1+ 22
d a d
4. /Lmdw g6, 22D ar. [ 2% 8, [
T J 1422 14 z2 1+ 22
z?dz dx dz
i 50. /—— 1. / : / 2
49 /xz = — sl. [ =2 52. [ ctg?zdz
z3dz z7 dx z%dx
53. /t 224 54, / 55. /— 6. [ 2%
B W z8+9 B+ V1 —z8
z3dz 2% dx
A P 8 58. : 50. / 3=+ g 60. / ga—d
i = g o
dz 3%dz 3*dz
P 2. / V3 d 63. 6a. [ 29
61 = 6 T iTo o
dx dz dz
65./—~ 66./—,-— : 67./q*_ 68./ 3 —52) d
' cos? 6z sin®Z cos?(3z + 4) sm %) et
69. /(1 +cos3z)dz 70. /coszxdx 71. /sinzccdx 72. /cossxdx'
- 3 d
73. /sin3xdx 74, /cosgzcsiandx 75. /tggxdx 76. /Su:o%
dx : dx dz dx
L . SR S TN T
2% 1 62+ 10 Z _dmiiz O /xZ—Qm—s Sl = o g
81. /L 82. w 83. /xlnxdx 84. /arctgxd:c
V1—2z — 22 &P+ —2
zdz e dz dz
. [ViTFa s | T
5. | VA—z2de = 8 — 8. | =
dx Vzdz zdz
89. / — o | ¥EEE 0. [z(z—2)%dz 92 /
z/x? 4+ 4 z+1 / ( ) 4 —z)
2z . —
5. / e* dx - / dz o5 / dz g6, / (4z2 + 3:; 1) dz
e+ 1 z++/z J (z—D(z+3) (x—2)%*(z+3)
dz ztdz (z® +2)dz dz
97. /ﬁ 08. /—-— 99. —_— 100. /——
z(z? + 2) %+ 36 23 — 4z 2cosz + 3
101. /s‘in5xcoszdz 102. /cossxdx "KommnexTllsapuamarl"
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2. Henocpencreennoe narerpupoBanme. IIK-8. Ymers.

'BapHaHT No 1

BraucinTs WHTETPAbL:

il aaF sae Bl e dx ;
LR LIPS 1s. | .
% s 57 < sin“ xcos” x
dx % d :
2 '[ y 9. —}— 16 J' tg(£—3xjdx
¥ 54 ' Y cos (x../2) " ,

17 J’Z 3ctg xdx
sin’ x

3-..[;: 1ojm

4.J' i 11.] e 1_-8.] “
3-5x \/m ' \/;coszx/;

S.Ic-oS(f'—ZX)dx 12J' 3tg = 19J.Z;Zn£dx
Sll’l X X
6. .(4 +3‘x)7dx 13.I.(cosx+ sin x)gdx ZO.ije”fdx
7.[35%=2dx 14.
* '[ ¥’ +1
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JlaGopaTopHas pabora NeS. KpaTHble HHTErpaisI

1. PaccTaBuTh Npe/e/Ibl HHTErPHPOBAHUS B JBOWHOM HHTErpaJe ABYMs CIOCOGaML

YK-10. Ymersb.

] )
E ]
| ]
4 4 !
-3 ’
X 2 7
—* AR
X+ s |
seves 4 T |
6+x £ o
- f .‘ !
2?+0'X kﬂ-‘*'s«w nu?u«tma«[sﬂ
, _ \ 1
-4-3-2-101 2 3
X,X,X,X, 240y ,
4
i 5
4 % :
X ’ 3
T a;
X 2
4 ; 1
[ X 8 X X | 4 J'
4'!'0’X !E | @
32l P12 3
- N _
meme ' _: T
N;
=2
X,X,X,0y X,X,X,— 240y
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2.Berancienne niomaneii GuUryp u 005eMoB Tell ¢ HOMOLIBIO BOMHBIX M TPOHHBIX HH-
TerpajioB. IIK-8. Ymers.

O Gy B |
Comemmy i | 3y

1. BermommTs nosropusn mrrerpan | dx] (Cos” X+ sin® y)dy .
0
oyt |
2. VI3MeHUTH TOPANOK HHTCTPHPOBAHHS j dy j 5 ( X, y)dx |
-2 =Z=y
3

. Ilepelas K MOMAPHEIM KOOPAHHATAM, BEIYHCIIHTE: jj' ¥+ yz'-dxcip'?'rge.
I

obmacts D orpanmtieHa Kapguoujoi ¥ :a(l —COS gp)

. BBMHCHATS ¢ MOMOIIEIO IBOHHOTO HHTCTPAA IWIoIas QHTYPEL

OTpaHHICHHOH JHHHAME ) = %, = 426»2_,,- y =4,

Halitu 06beM TeITa, OTPaHHYCHHOTO TIOBEPXHOCTAME: Z=1+ yz., x+y=1,
x=0, y=0, z=0.

OnpefenuTs UEHTP THKECTH IUIONIAH, OTPAHHYCHHON IHHUAME = X°,
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JlaGopaTopHas pa6ora Ne6. Tud dpepenumansunie ypaBHeHHs.

1. JIuneiinsie oqHOpoNHbIe UG depeHHaIbHbIe YPABHEHUS BLICIIUX MOPSAAKOB € I0-
cTossHHBIMH K03ddunuentamu. YK-10. Ymers.

BAPHUAHT Nol

IIpoHHTErpHpOBATH CIEAYIOIHUE Y PaBHEHY:

L y"+4y"+6y=0 2. y"+6y =0

: . 1,1
3. y'—dy'=5y=0, 30)=1, y(0)=2 4. Y =Y =Y
5.9"+6y=0 6. y"-8y"+20y=0
7.y"-6y=0 8 y"-8y" +15y=0
g yV ~6y¥ + 9% =0 10. y¥ - 16y =0

2. Tuneiinvie HeoOHOpoOHbIE QU hepenyuanscible YypasHeHUs ¢ NOCMOAHHBIMU KOIPdhu-

UyueHmamu u cneyuanvrou npaeou yacmoro. IIK-8. Ymems.

BapuanT Nel.

1. Hatitu obmee pemenne mme#Horo nudpdepeHIMaNnbHOTO YpaBHEHNS, €CIH
H3BECTHBI KOPHH €TI0 XapaKTepUCTHIECKOTO YpaBHEHMA U mpaBas 9acTh Ax). Bocera-

HOBHTE BHJ, Au(dPepeHuaibHOro ypaBHeHHS:

1.1 k=21, kyy =0, f(x)=¢"

a) Haganbuble snagenus ana sagaun Ko safasath NponsBoIbHbIM 06pasoM.
3ajava fo/bKHa OBITH pelieHa Apak/pl. OfuH pas BpydHyio, BTopoii pas Ha makeTe
¢ moMopio oneparopa Odesolve. _

6) IIpoBepka COBIafieHIA PElIeHMIA JO/DKHA IPOMSBOIMTCA TOXKe NBOKBL OMH
pas rpadiraeckumit, BTOpoOil pas B KOHTPOIBHOM TOUKE.

2. IIpouHTerpupoBaTh CIeAyIOIIKE YPaBHCHMUS |, TJIe YK43aHO, PEIINTh 3a4a9y
Komm:

21.y"+y=4e", y(0)=4, y'(0)=-3
2.2.y"+ y =2Cosx — Sinx
23.y"+y=e"Cosx

2-4-J/‘”+y= xSeZ‘&‘
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