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Conep:xanue:

Ilenb 0OCBOSHUS TUCITUILIHHEL

IlepeyeHb MIIaHUPYEMBIX PE3YIBTATOB OOYYCHHUS 110 AUCLHUIUIAHE,
COOTHECEHHBIX C IIJIAHUPYEMBIMHE Pe3yJIbTaTaMH OCBOSHHUS 00pa30BaTeIbHOM
IPOrpamMMBbI

Mecto mucnunmss! B cTtpykType OIIOII GakanaBpuara

OOBeM IUCHUILIAHEI B 3a9€THBIX SIMHUIAX C YKa3aHUEM KOJHIeCTBa
aKaJeMHUYECKUX, BBIIEIIEHHBIX Ha KOHTAKTHYIO paboTy oOydJaromuxcs ¢
IIperroiaBaTesieM (110 TUIIaM y4eOHBIX 3aHSATHI) ¥ Ha CAMOCTOSTENILHYIO
paboTy 00yJaroIIuXCsI

CopepxaHue QUCHUILINHEL, CTPYKTYPUPOBAHHOE IO pa3jiesiaM ¢ YKa3aHHeM
OTBEJICHHOI'O Ha HUX KOJMYECTBA aKaIEMHYECKUX YacOB U THUIIOB YYEOHBIX
3aHATUN

Paznensl IUCHUIUIMHEL M TPYAOEMKOCTE 110 THIIaM YYeOHBIX 3aHATHH U
paboTs!l 06yyarommerocs (B akaJeMUYECKIX Jacax)

Ounas Gopma oOydeHus

3aouHnas popma oOydeHus

ConeprxaHue TUCHUILTHHEIL, CTPYKTYPUPOBAHHOE TI0 pa3aeaaM
Copneprkanue JIEKIIUOHHBIX 3aHSITHI

Coneprxanue mabopaTOpHBIX 3aHATHIH

CopneprxkaHue MpaKTUIECKUX 3aHSITHI

[IepeueHb yueOHO-METOAUYECKOTO 0OECTICUSHHS NI CAaMOCTOSITEIbHOR
paboTe! 00yUAIOIIUXCS 110 AUCITUTLIHHE

TeMBI KOHTPOIBHBIX padoT

TeMBI KypCOBBIX IIPOEKTOB/KYPCOBBIX paboT

Meromuueckue yka3aHus It 00YJarOMUXCS IO OCBOSHHIO JUCIIUILTHHE
OO6pa3zoBarenpHBIE TEXHOJIOTHH

Y4ebHO-MeToanYeCKOe M HH(POPMAIIOHHOE 00eCTIeYeHHE TUCIIUTUIHHEI
[TepedyeHs OCHOBHOM ¥ HONIOJHUTEIBHON yueOHOM JIHTEPATYPEI,
HEOOXOAUMOM IIUIST OCBOSHHUS TUCIIAITIIHHEI

Ilepeuens HEOOXOAUMOrO JUIIEH3HOHHOTO U CBOOOIHO PACIPOCTPAHIEMOTrO
[IPOrpaMMHOT0 OOECII€YEeHHUS], B TOM YHCIIE OTE€UYECTBEHHOTO IPOU3BOJCTBA,
UCIIOJIB3yEMOTO IIPH OCYIIECTBIEHHH 00pa30BaTEIBHOTO MpoLiecca o
TUCIIUILIITHE

IlepeueHb COBpeMEHHBIX NMPO(hecCHOHANBHEIX 0a3 NTaHHbBIX U
HWH()OPMAIHOHHBIX CIIPABOYHBIX CHCTEM, OCTYIHBIX O0YUAIOIIMMCS [IPU
OCBOCHWH JTUCIIUILIHHBI

Onncanre MaTepUanbHO-TEXHUIECKON 0a3bl, HEOOXOMUMOMN IS
OCYIIECTBIICHUS 00Pa30BaTENBHOrO IIpoIiecca M0 JUCIIMITINHE
OcobeHHOCTH OpraHu3alyy 00YIeHHUS 110 AUCIUIUINHE Il HHBAIUIOB U JIMI]
C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHE 3I0POBBS

Crp.
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1. e ocBOEHUS] AUCHUTLINHBI

Llenpio OCBOCHUS QUCHUTUIMHEI «MaTemMaTukay sBiIseTcsi QOPMUPOBAHUE KOMIIETEHIIUN
0o0y4aromerocss B COOTBETCTBUH ¢ TpeboBaHusMu DenepanbHOrO  TOCYAapCTBEHHOTO
00pa3oBaTeIBHOr0 CTaHmapTa BhIcIero oOpa3oBaHus 1o HampabieHuro moarororku 08.03.01
«CTpOUTEILCTBOY.

2. IlepedyeHp IUIAHUPYEMbIX pe3yJbTaTOB O0O0y4YeHUS] 10 JUCHHILINHE
«MartemaTHnKa», COOTHECEHHBIX ¢ IUIAHHPYeMBIMH  pe3yJbTaTaMH  OCBOEHUS
0o0pazoBaTeJLHOI NPOrpaMMbI

B pesynprare OCBOEHHWSI MUCHMILIMHBI OOy4YAOUTMMCS NOJDKEH OBIAAETH CIEAYIOIIMMHU
KOMIIETEHIUSIMHU:

YK -2 - CnocobeH onpenensTs Kpyr 3a1ad B paMKax MOCTaBJIEHHON LM U BHIOMpATh
ONTUMAJIBHBIE CIOCOOBI MX PEIIEHHUs, UCXOAS U3 AEUCTBYIOIIMX NPABOBBIX HOPM, HMEIOLIMXCS
pPECYPCOB U OTPaHUYEHUH.

OIIK — 1 - CnocobeH pemnarth 3amaud TpOGECCHOHANBHON AESITEIHPHOCTH HA OCHOBE
HCIIOJIb30BAHUS TEOPETHUYECKUX U MPAKTHUUECKUX OCHOB €CTECTBEHHBIX M TEXHHUYECKUX HAYK, a
TaK)Xe MaTeMaTH4eCcKOro anrapara.

B pe3yabTare OCBOCHHA JHCHUIIJIHMHBbI oﬁyqamumﬁca HOJIKEH OBJIAJeTh
CIIEAYHIHUMH pe3yjJbTaTaMUu 06yquVm no JTUCHHUIIJIHHE:

YK-2.6 CocTaBnenuve nocneaoBaTelIbHOCTH (AITOPUTMA) PEIIICHUS 3aJa4H.
3HATh: METOJBI COCTABJICHUS IOCIENOBATENFHOCTH (AITOPUTM) PEIIEHS 3a/1a4H;
YMeThb: COCTABIISATh IIOCIE0BATENFHOCTD (AJITOPUTM) PEIICHHUS 3a]auH;

HMeTh HaBBIKHU: COCTABIICHUS [TOCIIEOBATEIHFHOCTH (2ITOPUTMA) PEIICHUS 33 Ja1H.

OIIK-1.6 Pemenue MH)XXEHEPHBIX 3a7ad C IIOMOLIBIO MaTeMaTHYECKOIo armrapara
BEKTOPHOH anre0psl, aHATUTUIECKOH reOMETPHH.

3HATh: MaTeMaTHYECKUMU amnrapar BCKTOpHOﬁ anre6pr>1, AHAJIUTUYECKOU TeoOMETpUuu u
MaTeMaTH4YCCKOIo aHallku3a,

YMETh: PEIIaTh HHXXCHEPHBIE 3adadyd C IIOMOIIBIO MAaTreMaTHYECKOI'O allrapara BeKTOpHOfI
aJIl"€6pr, AHAITUTHUYECKON TCOMCTPHUHN U MAaTEMATUYCCKOT'O aHalln3a,

HMETb HABBLIKH: DPCUICHUA HWHXCHCPHBIX 3adad ¢ IIOMOINBIO MAaTeMaTH4YECKOIro arrapara
BeKTopHOfI a.nre6p51, AHAIMTUYECKOUN Fr€OMETPUH U MAaTEMATHYCCKOI'0 aHaJIHA3a.

OIIK-1.7 Pemenue ypaBHEHHH, ONMUCHIBAIOIIUX OCHOBHBIE (PU3UUYECKUE IIPOIECCHI, C
IIpUMEHEHUEM METOJIOB JIMHEHHOH anre6psl 1 MaTeMaTHIECKOrO aHaIH3a.

3HATH: METO/BI JTUHENHON anreGpbl ¥ MATEMATHYECKOTO AHANN3E;

yYMeTh: PEIIaTh YPaBHEHUs, ONUCHIBAIONIE OCHOBHBIE (DH3WUECKHE IIPOLECCE], C TPIMEHEHHEM
METOZIOB JIMHEWHOH anreOphl 1 MAaTeMaTHIECKOT0 aHAIN3a;

HMETh HaBBIKH: PEIICHHUS ypaBHEHHM, OIMCBHIBAIOIINX OCHOBHBIE (PH3MUYECKHE MPOIECCHI, C
IIPUMEHEHUEM METOJIOB IMHEHHON anreOpsl B MaTeMaTHYECKOr0 aHaIH3a.

OIIK-1.8 O6paboTka pacueTHBIX W OSKCIEPUMEHTAIBHBIX NAHHBIX BEPOSITHOCTHO-
CTaTUCTUYECKUMU METOAMHU.

3HATb: OCHOBHBIE BECPOATHOCTHO-CTATHCTHUYCCKHE METOIbI O6pa60TKI/I PpacCdC€THBIX H
SKCIIEPpUMEHTANIBHBIX JAHHBIX,
YMETL: IIPOBOIHUTH 06pa60TKy PaCYCTHBIX W OSKCICPUMCHTAIBHBIX OAaHHBIX BEPOATHOCTHO-
CTaTUCTHYCCKUMHU METOJaMU,
HMETh HAaABBIKH: O6pa6OTKI/I PaCHETHBIX W OKCIECPHUMEHTAJIBHBIX MOAHHBIX BEPOSITHOCTHO-
CTaTUCTHYCCKHUMH METOOAMHU.



3. Mecto aucunminnsl B ctpykrype OIIOII 6akanaBpunara

Jucrummiaa b1.0.07 «Matematukay peanusyercs B pamkax Omoka 1 «/IMCIUIIIHHEL
(Momymnm)» 00s3aTebHOM YacTH.

JucounnHa Ga3upyercs Ha 3HAHHSX, MOJYYEHHBIX B paMKax H3y4YeHHus
CJIeAYImUX Jucnuiiie: «Maremarukay, «HQopMaTHKay, H3y4yaeMbIX B CPEIHEH IIKOJIE.

4. O0beM OUCHHUILIMHBI B 32a4YeTHBIX €JHHHIAX € YKa3aHHEM KOJIMYecTBa
aKaJeMH4YeCKHX 4YacoB, BBbIJEJEHHBIX HAa KOHTaKTHYI0 pabory ol0y4yaommuxcs C
npenogasareseM (Mo THNAM Y4YeOHBIX 3aHATHH) M Ha CaMOCTOfITEJLHYH padoTy

o0y4Jaromuxcst

Popma 00ydeHHs

Ounasn

3aouHas

TpynoeMKoOCTh B 3a4€THBIX
eIHHHIAaX:

1 cemectp — 5 3.€.;
2 cemectp — 5 3.€.
Beero - 10 3.e.

1 cemectp — 5 3.€.;
2 cemecTp — S 3.€.
Bcero - 10 3.e.

Jlexuuu (JI)

1 cemectp — 34 yaca;
2 cemectp —34 yaca.
Bcero - 68 yacos

1 cemectp — 10 yacos;
2 cemectp — 6 4acos.
Bcero - 16 uacos

JlaGopatopHsie 3aHsTHs (JI3)

1 cemecTp — 18 uacos;
2 cemectp — 18 uacos.
Bcero - 36 yacoB

1 cemecTp — 4 yaca;
2 cemecTp — 4 yaca.
BCEro - 8 yacos

[paxTrueckue 3ausatus (I113)

1 cemectp — 16 yacos;
2 cemectp — 16 yacos.
Bcero - 32 yaca

1 cemectp — 8 uacog;
2 cemecTp —4 yaca.
Bcero - 12 yacoB

CamocrosTtenbHas pabora (CP)

1 cemectp — 112 uacos;
2 cemectp — 112 gacos.
Bcero - 224 yaca

1 cemectp — 158 uacos;
2 cemecTp — 166 yacos.
Bcero - 324 yaca

dopma TeKyImero KOHTPOJIs:

KonrponbHas pabora Nel cemectp — 1 cemecTp — 1
KonTtponbHas pabora Ne2 cemectp — 1 cemectp — 1
KonrposbHas pabora Ne3 cemecTp — 2 cemecTp — 2
KontponbHas pabora Ne4d cemecTp — 2 ceMecTp — 2
Popma NPoOMeKYTOYHOI aTTeCTANHHU:

cemectp — | cemecTp — |
OK3aMeHbl P F

cemecTp — 2 cemecTp — 2

Y4eOHbIM NAAHOM Y4eOHbIM NIAHOM
3auer

He npedycMompeHsl

He npedycmompeHbl

3a4eT ¢ OLIEHKOH

YUeOHbIM NIAHOM

He npedycmMompensl

Y4eOHbIM NIAHOM
He npedycmompersl

Kypcogas pabora

Y4ebOHbIM NAAHOM

He npedycMompeHsl

YueOHbILM NILAHOM
He npedycmMompeHbsl

Kypcogroii npoekt

Y4eOHbIM NAaHOM

He npedycmMompeHtbsl

Y4eOHbIM NIAHOM
He npedycmomperpl




5. CopepxxkaHue JUCHUNJIMHBI,

CTPYKTYpPHpPOBAHHOC 110 pas3gejaM ¢ YKasaHHueM OTBECIACHHOI'O

AKAJACMHYCCKHX YaCOB U THIIOB yqe6nblx 3aHSITHIA

Ha HHX KoOJH4YeCTBaA

S.1. Paspesibl AUCHUIIMHBI H TPYI0EMKOCTH 10 THIAM Y4eOHBIX 3aHATHI 1 pa6oThI 00y4a0muxcst (B aKaJeMHYeCKHX 4Acax)

5.1.1. Ounast popma o0yuenust

Pacnpenesnenne TpygoemMkocT pasjesa (B

@
Pazpen iucnunMHbI. S 3 =3 yacax) 1o TMIIaM y4eOHbIX 3aHATHH U SoRN TERyIEnG
Ne = 3) KOHTPOJIA U
(no cemecmpam) o ) padoThI 00yYAKOIHXCSI .
n/n ° o = NPOMEKYTOYHOMH
S « 0 KOHTAKTHAS
5 Z @) T 13 3 Ccp aTTecTalUuU
1 2 3 4 5 6 8 9
1. Paznen 1. JIunelinas u BeKTOpHast 50 1 3 g 4 30
anredpa
2 Paznen 2. Aganuruueckast
T€OMETPHUSI A5 1 6 ) 4 26 K/pa6. Nel
3. Paznien 3. KomiuiekcHbIH aHamu3 14 1 2 - - 10 KipaG. Ned
Dx3ameH
4, Pasgen 4. Beenenue B aHaius 18 1 4 2 2 10
5. Paznen 5. luddepennunansuoe 62 1 14 3 4 36
HCUHCIICHUE
6. Paznen 6. MuTerpansuoe 46 5 10 6 4 2%
HCUHCIICHUE
7. Paznen 7. KpaTHble uHTErpasIb! 19 p 1 - 1 17
g Paznen 8. KpuBonuueineie
UHTErpajbl 12 2 1 i 1 1 K/pab. Ne3
9, Paznen 9. Jluddepenuuansupie 40 ) 12 4 4 20 K/pab. Ned
ypaBHEHHUs JK3aMeH
10. | Pazmen 10. Psaapr 40 2 8 8 4 20
11. | Pasmen 11. Teopus BeposiTHOCTEH.
DJeMEHThI MaTEeMaTHYECKOH 16 ) 2 - 2 12
CTAaTHCTHKH.
Utoro: 360 68 36 32 224




5.1.2. 3aounas popma obyueHust

@ Pacnpenesnenne TpynoeMkocT pasaena (B .
o = a " ®opma nNpoMeKyTOUHOMH
Pa3jen nucumMmInHbL. o = Jacax) no BHJIaM Y4eOHBIX 3aHSITHI U
Ne g = 3) 6 6 aTTeCTAUMH U TEKYIero
i (no cemecmpam) s 8 g patoThl 00YYAIOMIUXCS B
g o 8 KOHTAKTHAasl CP
N J JI3 3
1 2 3 4 6 1 8 9
1. Paznen 1. JIunelinas u BekTopHAast 45 1 7 5 5 39
anrebpa
2. Pasnen 2. AHanuTHYECKas
— 38 1 2 2 4 K/pa6. Nel
3. Paszen 3. KoMIieKCHbBIN aHaIu3 22 1 2 - 1 19 Kép a0. Ne2
4, Paznen 4. Beenenue B aHanus 23 1 2 1 1 19 K3aMeH
5. Paznen 5. ludpdepennuansuoe 59 1 5 1 ) 47
HCYHCIICHHE
6. Paznen 6. MaTerpansHoe 18 5 | | 1 35
HCUUCIICHHE
7. Pazpen 7. KpaTHble HHTErpasibl 23 2 1 - 0,5 21.5
8. Paznen 8. KpuBonuneiinbie 3 5 | i 0.5 215 )
HHTETPaJIbl K/pa6. Ne3
9. Paznen 9. JTluddepenumanpubie 13 5 | ) | 34 K/pa6. Ned
ypaBHEHUs JK3aMeH
10. | Pasgen 10. Psaapr 37 2 ] 1 0,5 34,5
11. | Pazgen 11. Teopus BeposiTHOCTEN.
DJIEeMEHTHI MaTeMaTHYCCKOU 21 2 1 - 0,5 19,5
CTAaTHCTHKH.
Uroro: 360 16 8 12 324




5.2. Copep:xanue JTUCHUIMIUHBI, CTPYKTYPUPOBAHHOE [0 pa3aejam

5.2.1. Conep:xaHne JeKIHOHHBIX 3aAHATHH

HaunmenoBanue

Ne Copep:xranue
pasjesa THCHUILIHHBI

1. |Paznen 1. Jlunetinass u | MaTpunel. YMHOXEHHE MaTpHUIl. MUHODEI U alrebpanyeckue
BEKTOpHas anrebpa JIOTIONHEHHUs. PaHr wmarpumel. BekTopHOE NIpOCTpPaHCTRO.

Bazuc. JluneiiHas 3aBUCUMOCTH BeKTOpOB. CoOCTBEHHBIE
3HAUEHHUs U COOCTBEHHBIE BEKTOPHI MaTpuilbl. JluHeitHoe
IIPOCTPAHCTBO.

2. [Pazgen 2. CkanspHOE, BEKTODHOE M CMEIIaHHOE MPOU3BEICHUE
AHaTUTHYECKast BekTopoB. IlomspHas cucrema koopauHaT. [lmockocts u
reOMETpUS npsivast B mpocTpaHcTBe. OOmias Teopuss KPUBBIX BTOPOIO

nopsigka. KaHoHuueckoe U NapaMeTpUyYecKOe ypaBHEHHSL.
[ToBepxHOCTH BTOpOTO MOpsiiKa. MeTo ceueHu .

3. |Pazmen 3. KommekcHsrit | Anrebpa ¥ KOMIUIEKCHBIN aHanu3. bunom HeroroHa.

AHAIN3 Tpeyronsuuk [lackans. Coderanus. KomriuekcHele yucna u
JIedcTBUs  HaAQ  HUMM B anreOpauueckod  dopme.
['eomeTpuyeckass  uHTepnperanus. QDopmyna  Diinepa.
®opmyna Myaspa.

4. |Paznen 4. Beenenue B [lomatue Qynxnuu. Yucnopass MOCIEIOBATENIEHOCTE H €€
AHAINU3 npenen. Ilpenen  Qynkumu. bBeckoHeyHO Maible U

beckoneyno Oonpuue GyHKUUU. OIHOCTOPOHHHUE IpENebl.
HenpeprIBHOCTE U TOUKH pa3phIBa.

5. |Pasmen 5. IIpousBonHas.  IIpomsBomHBle  CIIOKHOHW,  0OpaTHOM,
Tuddepernuansaoe napamMeTpUIeCcKon byuxiuit. [Ipou3BOJHEIE  BBICIIHX
MCYHCIICHUE HOpsAKOB. DKCTpeMyMel. Teopemer ®epma, Pous, Jlarpamka.

[IpaBuiio Jlonurans. OyHKINH HECKOIBKUX [IEPEMEHHBIX.

6. [Pazmen 6. Unterpansuoe | [lepooOpaznasi. Heonpenenennsrit UHTErpaJl.

HCYKCIICHHE Wnrerpupopanue METOJIOM 3aMEHBI IIEpEMEHHOM,
MHTETPUPOBAHUE 110 HACTSIM. VIHTerpupoBaHue paldOHATBHBIX
piyelelelS 8 Meton HEOITPEeIEIEHHBIX K03 QUITHUEHTOB.
Onpenenennplit uHTerpan Pumana. CBoMcTBa OINpeneIEHHOIO
uHTerpana. lliomane miockux ¢uryp B [eKapTOBOM U
NOJSIPHOM cucremax koopauHar. OOveM Ten BpalleHUs.
JmiHa  KpuBOM B TOJSIPHOM  CHCTEME  KOOpIMHAT.
Hecobcrennsie unterpasi I, I1 pona.

7. [Paznen 4. Kpatusle JIBOWMHOW HHTErpaj, CBOWCTBA U TI'EOMETPUYECKHM CMBICI.
WHTErPaJIbI Ob6nacte  mHTErpupoBaHHs.  AJTOPUTM  PacCTaHOBKH

NpENENIOB  HHTErpupoBaHus.  J[BOHHOM  wmHTerpan B
JIEKapTOBBIX M IOJSIPHBIX KoopauHaTtax. OnpenenuTesb
Axobu. Haxoxnenue mmomamu U o0béMa. MexaHudeckue
IPHJIOKEHHUS NBOMHOrO HHTerpana. TpoliHbIe HHTErPaIbL.

8. [Pasmen 8. Kpusosnuneiinse HUHTETpaIbI I H II TUIIA.
KpHBOIHHEHHBIE Huddepennnansusie Gopmel. Popmyna Crokca. dopmyina
WHTETrpajIbl ['puHa.




Paznen 9.
[TuddepeHuansabe
YPaBHEHUS

Juddeperunanbuple  ypaBHEHHS IEPBOrO IOpsAKa U
BRICIIMX  TOpsimkoB.  Jlunednple  muddepeHnnanbHbe
ypaBHEHHWS BTOpOr0 IOpsAAKa M N-r0 HOpsaka C
TIOCTOSTHHBIMU K03 HUIIHEeHTaMHU. Cucremsl

I(epeHIanbHbIX YPaBHEHUH.

10. |Pazzen 10. Psaner Heobxomumplif © OOCTATOYHBIM IPU3HAKKA CXOJUMOCTH.
Wurerpaneueiii npusHak. [Tpusnak  JlamambGepa. [Ipusnak
Komu. IIpusnak Jlel6uuna. OyHKIHOHATBHBIE PSABL. Psimel
Dyphbe.

11. (Pazmen 11. Teopus Teopempl  CNOXEHUS  BEPOSITHOCTEH  COBMECTHBIX U
BEPOSATHOCTEH. DJIEMEHTH]| HECOBMECTHEIX COOBITUH. YCIOBHAS BEPOSITHOCTE. TeopeMsl
MaTeMaTH4YeCKOH YMHOXEHHSI BEPOSTHOCTEH HE3aBHCHUMBIX K 3aBUCHMBIX
CTaTUCTUKH COOBITHIA. @opmyna MONHOM BeposTHOCTH. Dopmyra

Baiieca. HavanpHble W IEHTpaJbHBIE MOMEHTHI CIIy4YaiHBIX
BEJTMYHH.
5.2.2. Copep:xkaHue JJaOOPATOPHBIX 3aHATHIA
HaumenoBanue
Ne Coaep:xanue
pasieja QIHCHHILINHbI

1. [Pazpmen 1. JIuneiinas u | JlaGopaTopras pabota « OCHOBBI THHEWHOMN alreOpal».

BEKTOpHas ainredpa JlabopatopHas paboTta «OnpeaeTuTeNd 1 UX CBOKCTBAY.
JlabopaTopHas paboTta «Cucremsl JTMHEWHBIX
anredpandeckux ypaBHEHUIY.

2. [Paznmen 4. Beenenue B JlaboparopHas paboTa «3anaur MaTeMaTHYECKOTO aHATH3ay.
aHAIHI3

3. |Pazmens. JIaGopaTopHas pabora «IIpon3BoiHas U ee BBIYUCIICHHEY.
[TuddepernuansHoe Jlaboparopuass pabora «Mccnemomanue ~GyHKUMHE ©
HCUYHCIICHUE IIOCTPOEHHE TPaPHUKOBY.

JlaboparopHas pabora « DyHKIMH MHOTHX TIEPEMEHHBIX).

4. [Pazmen 6. Unrerpansuoe |JlabopaTopHas pabota « HTErprpoBaHuey.

HUCUYHCIICHHE JlaGoparopHas pabora «HecobcTBEHHBIE HHTErPATTBIY.

5. [Pazmexn 9. JlaGopatopHas pabora «JudepeHnnansHble ypaBHEHUS.
Juddepennmansabie
YPaBHEHUS

6. [Pasmen 10. Psasr JlabopatopHas pabota «Psmpry.

JlaGopatopHass pabota
Teitnopay.

«Paznoxenne ¢yHKIUE B psn




5.2.3. Conep:xanue NpaKTHYECKHX 3aHATHI

Haumenosanue
pa3aesia qUCIUILIHHbBI

Conep:xxanue

Pazgen 1. Jlunetinas u
BEKTOpHas anredpa

BxoanHoe TecTHpoBaHUE 110 AUCIHUILIAHE.
Matpuns! u neficTBus ¢ HUMH. BeryrcieHue onpenenuresnei
II, Il u Belcluux mnoOpsAKOB Breryucnenue CcoOCTBEHHBIX

3HaYeHUH U COOCTBEHHBIX  BEKTOPOB  MAaTpHIIBL.
Jluaronanmuzanusi MaTpPHIL.
Panr matpunel. Teopema Kponekepa-Kamemmu. Pemernwue

CHUCTEM JIMHEHHBIX ypaBHEHHH MeronoM [aycca. Pemenue
CHUCTEM JIMHEHHBIX YPaBHEHMM U MATPUYHBIX ypaBHECHHM.
Paznoxenue BexkTopa mo 6asucy. Matpuia mnepexona.
Pemenve cucreM JMHEWHBIX YpaBHEHHH [0 MPABHILY
Kpamepa. Beraucienue o0paTHON MaTpHIIEL.

Pasnen 2. Aganutudeckas
reOMETPUSI

Bekropa. CxansipHOe INpOU3BEIEHHE BEKTOPOB M  €ro
[IPaKTUYECKOE IIpUMEHeHHe. BekTopHoe u cMmemmaHHoe
IIpOM3BENEHHE BEKTOPOB. MoMmeHThl. OO0beM MHpaMuIEL.
[Ipsmas Ha muockocTH. PaccTOSIHMS OT TOUKM HO MPSIMOIA.
[Inockocte B mpoctpaHcTBe. HopMmanbHBIA — BEKTOp,
pacCcTosHUs OT TOYKH JO0 IIockocTH. [lpsimas B
npoctpancTBe.  Hampapnsrommit — Bektop. JluHMEH ®
[IOBEPXHOCTH BTOPOro IHopsiAka, OJmunc. [wunepbona.
[Tapabona. IlpuBeneHue NMHUH U TOBEPXHOCTEH BTOPOTO

W

Paznen 3. KoMiuiekcHBIN
AHAIIN3

bunom Herotona. Tpeyronpuuk Ilackansa. Coyeranus.
Komnnexcusiit ananus. JleneHue u yMHOXKEHUE
KOMILIEKCHBIX uucen. @opmyna Ditnepa. opmyrna Myaspa.
V3BneueHne KOpHEH 7-01 CTEIIEHH.

Pasnen 4. Beenenue B
AHaIn3

IIpenensr [I0CJIEI0OBATENBHOCTEN 151 GbyHKITHA.
3ameuaTenbHble npenensl. [IpumMeHeHUe 3KBUBAJIEHTHBIX H
OECKOHEUHO MallbIX K BBIUMCIICHHIO Ipeaenia. Beraucienwue
npenenos. OmnpeleneHHe HENPEPHIBHOCTH (GYHKIMH H
HaxO0XXJIEHUE ee TOYEK pa3phIBa.

Pazmen 5.
[Tudbepernuansaoe
HCUUCIIEHHE

IIponzBonHas u guddeperuman ¢GyHKIUU. YpaBHEHHE
kacaTesbHOM. [lpubnuxennsle  BbrauciaeHus. Tabnwuila
IIPOU3BOIHBIX. [IpOM3BOIHBIE MapaMETPUIECKUX U HESIBHBIX
byuximi. Ilpom3BomHble BBICHIMX MOPSAKOB. I[IpaBuio
Jlonurans.  Bospactanume u  yObBaHme — (QYHKIHI.
OKCTpeMyMBbI QYHKUIUH. BBIMYyKIOCTh, BOTHYTOCTE (OYHKIIHIA.
Acumnrotel. KpuBusHa xpuBoi. YacTHbIE NPOU3BOMIHEIE.
[Monusit muddepennunan GyHKUUU C ABYMS apryMEHTaMHU.
[TpousBogHast CIOKHOW W HEABHOM GyHKIMU. [ pagveHT
¢Qysxkuun. IlpousBomHas ©O HAIpaBIEHHIO. ODKCTPEMYM

Paznen 6. aTerpamsHoe
HCUHCIICHHE

Tabnuma wuHTErpamoB. MeTon HHTErpUpOBaHHs —ITyTEM
noxaseneHus non nuddepennnan MHTerpupoBanue METOIOM
3aME€HBbl IIEPEMEHHOW. MeTon HWHTErpupoBaHUS MO YaCTSM.
WaTerpuposanue JIpOOHO-PALIMOHAIbHBIX GyHKIUH.
MuTerpupoBaHre TPUTOHOMETPUYECKUX U UIIEPOOTHUSCKUX
GynxuMH. VIHTerpupoBanue nppaluoOHATBHBIX QYHKIIHA.
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7. |Pazpen 4. Kpatasle JIBOIfHOM MHTErpaj, ero CBOHCTBa, T€OMETPHUUECKHH CMBICI.
MHTETPAJIBI O6nacte  MHTETPUPOBaHUS.  AJITOPUTM  PACCTAHOBKH
IpEeeIOB  MHTErpUpoBaHMs.  [IBOMHOM  uHTerpan B
JEKapTOBBIX M MOJSPHBIX KoopauHarax. OnpenenuTens
SAxobu. Qusuueckue NPUIOXNKEHUS IBOMHOrO HHTErpaia.
Quspueckue NPUIOKEHUS TPOHHOro HHTerpana. TpoHHOM
UHTErpall B JAEKapTOBBIX, LMJIMHIPUYECKUX U CHEPUYECKHX

KOOpAMHATaX.
8. [Pazmen 8. Kpusonureiinsie naterpaisl [ u Il tunos. Pabora cunsl.
Kpuponuneitasie Juddepernuansubie hopmel. He3aBUCHMOCTh WHTErpajia OT
WHTETpaJIbl myty uHTerpupoBanus. opmymna Crokca. @opmyna ['puna.
9. [Pasmen 9. Huddepennuanpabie ypaBHEHUs IIEPBOro MOpsiika. MeTox
JTud dpeperuaibabe Bapuallud IIOCTOSIHHOM u Meron bepHysum. YpaBHeHHS
YPaBHEHHS Bepuynmu, Jlarpamxa u Kiepo. duddepennmanbusle
YPaBHEHHUsS BBHICIIUX IOPSAKOB. JIMHEHHBIE ONHOPOIHEIE U
HEoJQHOpoAHble  nuddepeHnnanpHble  ypaBHEHUS &
IIOCTOSSHHBIMHU KO3(ppUIHEHTaMH. CucreMbl

T pepeHIHaTbHbIX YpaBHEHUNA. MeTO1 CBEACHHUS K OJJHOMY
ypaBHEHHUIO. Pelienre MaTpUuHbIM METOOM.

10. [Pazmen 10. Pager Yucnopble PSIBL Omnpenenenue CXOOUMOCTHU
NOJIOXKATENBHBIX ~ PSOOB IO  IIPU3HAKaM  CpPaBHEHHS.
[Ipuznaxu [lanambepa, Komwm u uHTerpanbHble NpU3HAKH
JUIS  TIOJIOKUTENBHBIX  PSIOB. 3HAKOIIEPEMEHHBIE  PSIIbL.
AOCOIIOTHasE ¥ YCJIOBHAas CXOIMMOCTBb psiIoB. Ilpu3Hak
Jle#iOHnua. @yHkuuoHanbHble psiAbl. OOMacTh CXOAUMOCTH
CTENEHHOTro pspa. Tabmuua pspo Teinmopa-MakiopeHa.
Paznoxenue Qynkuuit B psinsl Oypee.

11. [Pasmen 11. Teopus OneMeHTsl KOMOMHATOpPHKH. 3afayd Ha OIpeleNieHHe
BEPOATHOCTEH. DIIEMEHTHI | BeposiTHOCTH.  Dopmyna  bepuymmu.  IlpowsBomsinas
MaTeMaTH4IeCKOH Gynkuus. VYcioBHas BEpOSTHOCTh. Dopmyna MOTHON
CTATUCTUKU BeposiTHOCTH, (opmyna baiteca. JluckpetHas ciydaitHas

BEJINYMHA. buHOMUHaNbHOE  paclpeneleHue, 3aKoH

[Tyaccona. = HayampHBle W UEHTPAIbHBIE  MOMEHTEI
CIy4alHBIX BeNWYHH. HempepwIBHAs ciydaifHas BeIMYMHA.
Hopmansnoe pacnpenenenue. CTaTHCTUYECKHE THUITOTE3BI.
Kpurepuit I[lupcona. Cucrema ABYX CIIy4alHBIX BEJIHYHH.
CMelaHHBI MOMEHT, KO3 OUIIMEHT KOPPEIISIIHY.

5.2.4. IlepevyeHb y4eGHO-METOAHYECKOr0 00ecnedeHuUsI AJsi CAMOCTOSATEb O
patoThl 00yJarOIUXCS 110 JUCIHHIIIHHE
Ounast popma o0yueHust

HaumenoBanue YyebHo-

No Conep:xanue
pasaena METOIUYECKOE
AU CIHUILIHHBI obecrieueHue

1 2 3 4

1. [Pazgmen 1. IToaroroBka K NPaKTUYECKUM 3aHSITHSAM [0
Uluneiinas wu crenyromuM temam: «Martpunesl u geicteus ¢ | [1], [3], [S], [8],
BEKTOpHAs HuMH. Beraucnenue onpepenuteneit Il I[ITwu | [10], [11], [13]
anrebpa BBICIIMX IOPSAKOB BpIunciieHne coOCTBEHHBIX
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3HaYeHUH U COOCTBEHHBIX BEKTOPOB MAaTPHIIBIL.
Juaronanuszanus MaTpul. PaHr  MaTpHLBbL
Teopema Kponekepa-Kanennu. Pemenue cucrem
JUHEHHBIX  ypaBHEHHH  MeromoMm  laycca.
Pemenue cucreM JMHEHHBIX YpaBHEHUH U
MaTpHYHBIX ypaBHeHUH. Pa3noxeHune BekTopa mo
6asucy. Martpuua nepexona. Pemenue cucrem
JUHEHHBIX YypaBHEHHMH 1o npasuiy Kpamepa.
Brruncnenue oOpatHOi MaTpHUIIBL.»

IlonroroBka k KOHTpoJbHOH paboTe Nel.
IlonroroBka Kk UTOroBOMy TeCTHpOBaHHUIO Nel.
[ToaroroBka K 9K3aMeHY.

Paznen 2.
IAHaTUTHYECKAS
TEOMEeTpHS

[lonroToBka K TIPAKTHYECKHUM 3aHATHSIM II0
crenyromuM TeMaM: «CKalspHOE, BEeKTOpPHOE H
CMEIIaHHOE NpOU3BeIeHUE BeKTOpoB. [lonspHas
cucreMa koopauHar. [lnockocTes W mpsimas B
npoctpancTBe. Obmas Teopuss KpUBBIX BTOPOTO
nopsnka. KaHoHuueckoe M mapamMeTpUyecKoe
ypaBHeHus. [loBepxHOCTH BTOpPOrO MOpsiaka.»
[TogroroBka Kk KOHTpOJIbHOU pabore Nel.
IlonroToBKa K UTOrOBOMY TeCTUPOBaHHIO Nel.
IlonroroBka K 9K3aMeHy.

Paznen 3.
KoMITIEKCHBIH
aHaIn3

[TonroroBka K MPaKTUYECKHUM 3aHIATHSIM 10
ciegyromuMm — temaM:  «bunom  HproToHa.
Tpeyronpauk [Tackans. Coueranusl.
KommiexkcHele uymcna U [NeHCTBUS Hal HUMH B
anrebpanueckoit  dopme. ['eomeTpuueckast
unrepnperanus. Dopmyna Oitnepa. Dopmyna
Myagpa.»

[TonrotoBka Kk KOHTPOIBHOM paboTe Nel.
IlonroroBka k HTOroBOMy TecTUpoBaHUIO Nel.
IToaroroBka K 9K3aMeHy.

Paznen 4.
Brenenue B
AHAIIU3

IlonrotoBka K TPaKTHYECKHUM 3aHSITHSIM II0
crenyromuM  Temam:  «llonstue  QyHKmuM.
YucnoBas MOCNENOBATENBHOCTE W €€ IMpeiel.
[Ipenenr ¢yukumu. bBeckoneyno Maible u
OECKOHEYHO OoubIIKe GyHKIHH.
OnHocTropoHHHEe mpenensl. HempepblBHOCTH |
TOYKH Pa3pbIBa.»

IToaroroBka Kk KOHTPOJIBHOM paboTe Nel.
IToaroroBka k HTOrOBOMY TECTHpPOBaHMIO Nel.
IloaroToBka K 3K3amMeHy.

[1], [31. [5], [8],
[10], [11], [13]

Paznen S.
Jluddepenmumansa
0€ UCYUCIICHUE

[TogroroBka K NpPaKTHYECKUM 3QHITHSAM IO
crenyromuM — teMaMm:  «lIpomsBomHas u
mubdeperman byHKIHH. YpaBHeHue
KacaTesJbHOM.  [IpuOmbKeHHBIE — BBIYHUCICHHUS.
Tabnuna IIPOU3BOJHBIX. [TpousBonHbIe
napaMeTPHUeCKUX M HESBHBIX  (QYHKUHUH.
[IpousBonHEle BBICHIMX MOPSAKOB. [IpaBuito
Jlonurans. Bo3pacranue u yobiBaHuEe ()YHKIIHIA.
OKCTPEMYMBI byHKIHH. BrimykinocTs,
BOTHYTOCTh (QyHKUHMH. Acumnrtorsl. KpuBusna

(1], [3]. [6], [8],
[10], [11], [13]

12




KpuBo#. YacTHble mpom3BonaHBIE.  [loNMHBIH

mabdepernman QyHKIUA C  IByMS
aprymenTtamu.  [lpousBogHas  CIOXHOH U
HESBHOM  (DYHKITHH. ['pamuent yHKUIUM.

[IpousBogHas MO HANPaABICHHUIO. OJKCTPEMYM
GYHKIUH IBYX IEPEMEHHBIX.»

[TogroroBka Kk KOHTPOJIBHOM pabote No 2.
[ToaroToBka Kk UTOrOBOMY TeCTHPOBaHUIO Nel.
[TonroToBKa K 9K3aMeHy.

Paznen 6.
HTerpanbHOe
VICUUCIICHUE

[logroToBKka K MPaKTHUUYECKUM 3aHSATUSIM 10
cienyromM TemaMm: «Tabnuia HHTErpajoB.
Meton HHTETpUpOBaHUS IIyTEM IOABEACHHUS IO
mipdepeninan  MHTerpupoBaHHE  METOIOM
3aMEHBl NEpeMEeHHOU. MeTon HHTEeTpUpOBaAHUS
1o YaCTSIM. WuTerpupopanue IpoOHO-
panroHanpHBIX  (QyHKIHH. HTerpupoBaHwue
TPUTOHOMETPHUYECKUX U TUNEPOOTUIECKHUX
byakuuid. VHTerpupoBaHWe HpPPANMOHAIBHBIX
GYHKITHH.»

[ToaroroBka k KOHTPOIBHOU padote Ne3.
[ToaroTroBka Kk HTOrOBOMY TECTHPOBaHHIO No2,
[loaroroBka K 3K3aMeHy.

Paznen 7.
Kpartusie
MHTETPaTbI

IlonroroBka K @PakTUYECKUM 3aHSATHSIM IIO
cienyromuM — Temam:  «JIBOMHOM  mHTerpai,
CBOMCTBA M TreoMeTprhyeckuil cmeicn. OO6nacts
UHTETPUPOBAHMS.  AJMOPUTM  pacCTaHOBKH
IPENENIOB UHTErPUPOBaHUs. JIBORHON HHTErpas B
JEKapTOBBIX M MOJSPHBIX  KOOpJHWHATAX.
Omnpenenurens SAxobu. Haxoxnenne romamy u
o6b&Ma. MexaHU9ecKHe MPUI0KEHUS TBOWHOTO
HHTEerpaia. TpoifHble HHTETPAIIBL.»

IlonroToBka k KOHTPONBHOH padoTe Ne3.
[loAroToBKa K UTOrOBOMY TECTHPOBAHMIO No2,
[ToaroToBKa K 3K3aMeHy.

Paznmen 8.
KpuBonuHelHbIE
MHTETPaTBI

[lonroroBka K MPaKTUYECKUM 3aHSATHSIM 110
CJIEIYIOIIAM TeMaM: «KpuBonuneitHeie
uarerpansl | u Il tuma. duddepennuansane
dopmer. @opmyna Ctoxca. Dopmyna ['puna.»
ITonroroska Kk KOHTPOJBHOH padoTe Neo3.
[IoaroToBKa K UTOTOBOMY TeCTUPOBaHMIO No2.
IlonroToBka K 9K3aMeHy.

(2], [4], [6], [9];
[12], [13]

Paznen 9.
Judpepennuanpa
bI€ YPaBHEHUS

IlonrotoBka K NPaKTUYECKUM 3aHSITHSIM 110
cienyromuM — Temam:  «JluddepeHnnansHbe
ypaBHEHHs [IEPBOTO NOpsiika. MeTon BapHanuu
IIOCTOSIHHOM ¥ MeTox bepHymmu. VYpaBHeHUS

beprymnnu, Jlarpansxa " Knepo.
Juddepennuaisasre YDPaBHEHUS BBICIIINX
IIOPSIKOB. JIuneltHbe OJIHOpPOJTHBIE %4

HEOAHOpOAHBIE MU (DepeHInabHbIE YPaBHEHHUS
C TOCTOSHHBIMH Ko3(dunuentamu. CHCTEMBI
IuhpepeHInaNbHBIX YpPaBHEHUH. Meton
CBEICHMs] K OIHOMY ypaBHEHHK. PemieHue




MaTPUYHBIM METOJIOM.»
[TogroroBka K KOHTPOJIBHOH paboTe Ne3.
[ToaroroBka Kk UTOroBOMY TeCTUPOBaHUIO Ne2.
[ToaroToBka K 3K3aMeHy.

10.

Pasznen 10. Psner

IlogrotoBka K MMPaKTU4YECKHUM 3aHATHIM 110

crenyromuM — TemMam:  «YuHCIOBRIE  pSBL.
OmnpeneneHue  CXOAMMOCTH  IOJIOKUTEIBHBIX
pSAOOB IO IpU3HAaKaM cpaBHeHHS. [IpusHaku

Hanambepa, Kowmm u wHTErpanbHble MpHU3HAKU
JUIsSL TIOJIOXKHATENIBHBIX DPSAOB. 3HAKOIIEpEMEHHBIE
psiabl. AOCONIOTHAsT ¥ YCIOBHAs CXOAMMOCTH
psanos. Ilpusnax Jlefibauna. @yHKIMOHAIBHBIE
psaabl. O6macTb CXOAMMOCTH CTEIEHHOTO psja.
Tabnuna PSIOB Tetnopa-MaxkiopeHa.
Paznoxenue pynkunii B psaast Oypne.»
[lonroroBka k KOHTposIBHOU padore No4.
[ToaroToBKa K 3K3aMeHy.

(2], [4], [7], [9],
[12], [13]

11.|Pasnen 11. Teopus| IloarotoBka K NpaKTUYECKMM 3aHATHAM 110
BEPOSITHOCTEH. CJIEIYIOLIUM TeMaM: «DNEeMEHTHI
DJIeMEHTHI KOMOMHATOpPUKH. 3aJadyd Ha  OMNpeJelieHHe
MaTEMaTHYECKOA | BEpPOSITHOCTH. ®Dopmyna Bepnymnu.
CTaTHCTHKH [Tpoussonsimas byHKIHS. YenoBuast
BEPOSATHOCTh. Dopmysa TOJHOW BEpPOSITHOCTH,
¢opmyna baiteca. [luckperHas ciydvaitHas
BeIWYHHA.  DUHOMHHANBHOE paclpelieeHue, 21, [41, [71, [9]
3akoH Ilyaccona. HauanpHble U NEHTpalbHBIC ’[12]’ [13’] ’
MOMEHTHI CIy4YallHBIX BeNWYMH. HempepriBHAas ’
Clay4ainHas BEJIMYHUHA. Hopmanehnoe
pactpenenenre. CTaTHCTUYECKME  THIIOTE3BL
Kpurepuii [lupcona. Cucrema QByX CIy4aifHBIX
BenuurH. CMeIIaHHBIE MOMEHT, KO3(QQGHUIHUEHT
KODPPEJISILIUHN. )
[TonroroBka k KOHTpOJIBHOH paboTte Ne4.
[ToaroToBKa K 9K3aMeHY.
3aounas popma obyueHus
HaumenoBanue VYyebno-
Ne Coaep:xanue
pasaena METOIUYECKOE
AHCIUNIHHBI obecrieueHue
1 2 3 4
1. [Pazmen 1. IlogroroBka K MPaKTHYECKHM 3aHSATHIM 110
Jluneitas u CIIENYIOIIMM TeMaM: «MaTpuisl u AEeUCTBUS C
BEKTOpHAS HuMHU. Brraucnenue onpenenwureneit 11, I u
anredpa BBICIIMX TIOpSAKOB Breruucnenue coOCTBEHHBIX

3HaYeHUH U COOCTBEHHBIX BEKTOPOB MATPHIIBL.
Juaronanuszanus MaTpuil.

Panr martpunel. Teopema Kponexepa-Kamnemnu.
Pemenne  cucteM — NHHEHHBIX — ypaBHEHUH
MeronoMm ['aycca. Pemenue cucreM IHHEHHBIX
YpaBHEHUH U MaTpPUYHBIX YPABHEHUH.
PasznoxkeHue BekTopa mo 6Gasucy. Matpuia
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nepexona.  Pemenwe — cucTeM — JHHEHHBIX
ypaBHeHUH 1o mpaBmiy Kpamepa. Brraucinenune
00paTHON MaTpHLEL.»

[TonroroBka k KOHTpoJIBHOH padoTe Nel.
[TogroroBka Kk UTOroBOMYy TeCcTHpoBaHHUIO Nol.
[ToAroToBka K JK3aMeHy.

Paznen 2.
IAHaTUTHUECKAs
TEOMETPUS

IlogroroBka K MpPaKTHYECKUM 3aHATHUAM II0
CIICIYIOIIMM TEMaM:

«CkanspHOe,  BEKTOPHOE W  CMELIaHHOE
npousBeJeHUe BekTopoB. IlonspHas cucrema
koopauHaT.  Ilmockocte W mpsMas B
npoctpaHcTe. OOmas Teopus KPUBBIX BTOPOTIO
nopsnaka. KaHoHumueckoe U IapameTpHyuecKoe
ypaBHeHHUs. [ToBEpXHOCTH BTOPOTO MOPSIKA.»
[TonroroBka Kk KOHTPOJIBHOM paboTe Nel.
IToaroroBka Kk HTOroBOMy TeCTHpPOBaHHUIO Nel.
IToAroToBKa K 9K3aMEeHY.

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

[10], [11], [13]

Pasznen 3.
KoMILIeKCHEBIH
AHaAIN3

IlonroroBka K TIPaKTHYECKHUM 3aHATHSIM II0
CIIENYIOUINM TEMaM:

«burom Hrerotona. Tpeyronpuuk Ilackains.
Coueranus. KomruiekcHble 4wmcna U JOeHCTBUS
Hal HuUMH B anreOpamyeckodt  ¢opme.
['eomeTpudeckas  uHTeprperauus. Dopmyna
Onnepa. opmyna Myaspa.»

[TonroroBka kK KOHTPOJIBHOU padoTe Nel.
ITonroToBka K UTOrOBOMY TecTUpOBaHMIO Nol.
[TonroToBka K 9K3aMeHy.

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

[10], [11], [13]

Pasznen 4.
Beenenue B
AHaIu3

[lonroroBka K NpPakTHUYECKAM 3aHSITHSIM 110
CIIEAYIOIINM TeMaM:

«IlonsiTue byHKITH. Yucnosas
IIOCTIEIOBATEILHOCTE M ee nmpenen. llpenen
¢yskuuu. beckoHeuno Maipie u OECKOHEYHO
Gonbire ¢GyHkuud. OIXHOCTOPOHHHE MpPENEIbI.
HenpeprIBHOCTE U TOUKH pa3phiBa.»

IlonroroBka k KOHTpoJbHOU paboTe Nel.
IlonroroBka k UTOroBOMy TeCTHpPOBaHHUIO Nel.
[ToaroroBka K 9K3aMeHy.

Paznmen 5.
Jluddepenimansu
0€ UCUHUCIIEHUE

[TogroroBka K IPaKTHYCCKHUM 3aHATHUAM IIO

CJICOYIOIIUM TEMaM.

«I[IpomszBomHas u muddepeHnman GyHKIUH.
VYpaBHeHue  kacarenpHOW.  [IpuOMMIKEHHBIE
BBIYHCIICHHUSL. Tabnuua IIPOM3BOIHBIX.

[Ipon3BosHEIE NApAMETPHUECKUX W HEABHEIX
bynkiuit. [Ipou3BOAHBIE BBICHIMX OPSIAKOB.
[IpaBuno Jlonurtans. Bospactanue u yObiBanue
byHKIHE. JKeTpeMyMbl GYHKIUN. BBITyKIOCTS,
BOTHYTOCTb (QyHKIMH. Acumntorsl. KpuBuzua
KpuBoM. YacTHele npou3BoaHbIE. [lomHBIH
mupdepeHimanr  GyHKIHH C  IByMS
apryMeHTamu. [lpousBojmHas  CIOXHOW |
HESBHOM  (DYHKITHH. ['pagrienT  QyHKUHH.
IIpousBonHas 1O HaNpaBleHUIO. ODKCTPEMYM

[11. [3], [6]. [8].

[10], [11], [13]
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GYHKIWH ABYX MEPEMEHHBIX.»

[Toarotoska Kk KOHTPOJIBHOH paboTe Ne2.
[TonroroBka k UTOrOBOMy TeCTUpOBaHUIO Nol.
IToaroToBKa K 9K3aMeHy.

Paznen 6.
HaTerpansaoe
HCUKCIICHHE

IlonroroBka K MPaKTUYECKUM 3aHSATHSIM IO
CJIEIYIOIIAM TEMaM:

«Tabnuna uHTErpasioB. MeTox WHTErPUPOBAHUS
IyTeM  noAsefeHuss mox  auddepeHnnan
VuTerpupoBanie METOIOM 3aMEHBI IIEPEMEHHOM.
Meron HUHTETPUPOBAHUS o 9acTsIM.
WuTerpupoBanue IpOOHO-pallMOHATBHBIX
GbyHKIHH. WuTerpupoBanue
TPUTOHOMETPHYECKHX M THIIEPOOITHYECKUX
¢yuknuii. MHTerpupoBaHue HppalHOHATBHBIX
GbyHKIMH.»

ITonroroBka k KOHTPOJIBHOM paboTe Ne3.
IloAroToBKa K UTOrOBOMY TeCTHPOBAHHIO No2.
[ToarotoBka K 9K3aMeHy.

[[11, [3], [6], [8],
[10], [11], [13]

Paznen 7.
KpaTHble
HTETpaJIbl

[lonroroBka K HpPakTUYECKUM
CIIEYIOLINM TeMaM:

«JIBoiiHOH UHTErpal,
reOMETPUYECKHH CMBICIL. Obnacts
UHTETPUPOBAHUS.  AJFOpPUTM  pPACCTAHOBKHU
IIPENENIOB MHTETPUPOBaHUs. [[BOMHOM HHTETpal B
JIEKapTOBBIX M MOJSPHBIX  KOOpIWHATAX.
Omnpenenutens Sxkobu. HaxoxxaeHue miomanu u
00BpéMa. MexaHuyecKkue MPHIOKEHHs TBOHHOIO
uHTerpaia. TpolHble UHTETPaIBL. »

[lonroroBka k KOHTpOIBHOU paboTe No3.
[TonroroBka k U'TOrOBOMY TeCTHPOBaHMIO No2.
[loaroroBka K 9K3amMeHy.

3aHATHAM 110

CBOMCTBA "

Paznen 8.
KpuBonuHelHbIE
MHTETPaJTBI

IlogrotoBka K NpPaKTHYECKUM
CIIENYIOLINM TeMaM:
«KpuBonuneiinple wunHTerpansl I w Il tuma.
Juddepennuansusie popmel. Gopmyna Ctokca.
®opwmyna ['puna.»

[TonroroBka Kk KOHTPOJIBHOH paboTe Ne3.
IloaroToBka K UTOrOBOMY TECTHPOBAHUIO No2.
ITonroToBKa K 9K3aMeHy.

3aHATUAM 11O

Paznen 9.

Tubdepermuansu
Ble YpaBHEHUS

IlogroroBka K NPaKTHYECKHM 3aHATHAM TI0
CIIEIYIOIIMM TEMaM:

«InddepeHnranpuple  ypaBHEHHs  MEPBOTO
nopsiika. MeTon BapHalMy MOCTOSSHHOR ¥ METO
Bepnynmu. Ypasuenus bepuymmu, Jlarpawka u
Knepo. luddepennnansupie ypaBHEHUs! BRICIIAX
MOPSIIKOB. Jluneiinsle OJTHOPOIHEIE 17§
HEOJHOPOAHbIE NU(pepeHInaTbHbIE YPaBHEHHUS
C TOCTOSHHBIMH Ko3pduiuentamu. CHCTEMBI
nudpepeHIaIbHBIX YPaBHEHHH. Meton
CBEJAEHHs K OIHOMY YypaBHEHHIO. PeleHue
MaTpPUYHBIM METOIOM.»

IToaroroBka K KOHTpOJBHOM paboTe Ne3.
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[ToarotoBka K HTOrOBOMY TECTUPOBAHUIO No2.
[ToaroroBka K 5K3aMeHY.

10.

Paznen 10. Paner

[TonmroroBka K TpPaKTHYECKUM 3aHATHSAM II0
CJIEAYIOUIMM TeMaM:

«YucnoBsle psanel. OmnpeneneHue CXOAUMOCTH
MOJIOXKUTENBHBIX ~ PSIIOB 110 IIpU3HAKaM
cpaBHenus. Ilpuznaku Jlamambepa, Komu wu
WHTErpaibHbIE MPU3HAKU MJIS IOJOXKHUTEIBHBIX
PsIOB. 3HaKONEpeMEHHBIE psabl. AGCONIOTHAS U
YyCIOBHasE  CXOAMMOCTh  psinoB.  [Ipu3Hak
Jleitbruna. @yHkuuoHaNbHBIE psabl. Ob6macTh
CXOOUMOCTH CTENEeHHOro psna. labnuna psioB
Tettnopa-Maxinopena. Paznoxenne (QyHkuuil B
psanbl Oypoe.»

ITonroroBka Kk KOHTpPOJIBHON paboTe Ned.
[ToaroToBKa K 3K3aMEHY.

[[2], [41, [7], [9],
[12], [13]

11.[Pasmen 11. Teopus| IToaroToBka K NPakTHUECKHM 3aHATHSAM IO
BEPOSITHOCTEH. CIIEIyIOIIUM TeMaM:

JJIEMEHTHI «DOneMeHTsl ~ KOMOWMHATOpuKW. 3ajgaud  Ha

MaTeMaTH4ecKol | ompeneneHue BeposiTHOCTH. @opmyrna BepHymu.

CTATUCTUKH [IpousBoasinas byHKIHS. YcnoBHas

BepOsATHOCTh. DopMmyna IOJHOH BEpPOSITHOCTH,

dopmyna baiteca. JluckpetrHas —cirydaitHas

BeNWYMHA.  buHOMHHaNBHOE pachpeseseHue,

3axoH Ilyaccona. HauanpHble M I1eHTpaIbHBIC
MOMEHTBI CIy4alHBIX BENUWYMH. HempepniBHAS
Ciy4aitHas BEJIMYMHA. Hopwmanbroe
pacrnpenenesue. CTaTHCTHYECKHE  T'HIIOTE3BL
Kpurepuii [Iupcona. Cucrema ABYyX CIydalHBIX
BenuuuH. CMelaHHbId MOMEHT, KO3h(HIUEHT
KOPPEJISIITIH. »

[ToaroroBka k KOHTpOIBHOU pabote Ne4.
IloaroToBKa K 9K3aMeHy.

5.2.5. TeMbI KOHTPOJIBHBIX PadoT
AHanuTH4YeCKasi TeOMETPUS U InHelHas anredpa.
JudpepernupoBanue.
Huterpuporanue. JuddpepeHuansHeie ypaBHEHHUS.
Pane1. Teopus BeposTHOCTEN U MaTeMaTHYeCKasi CTATUCTHKA.

#5 P B

5.2.6. Tembl KypCOBBIX NPOEKTOB/ KYPCOBBLIX paldOT «y4eOHbIM NIAAHOM He
npedycmompeHsLy.

6. MeTtogu4yecKmne YKazaHust QJisI 06yqaloumxcs1 10 OCBOCHHIO JHCHHUITJIHHBbI

Opranmaunﬂ AEATECJIbHOCTH CTYJACHTA

Jexnus
B Xome NEKNUOHHBIX 3aHATHH HEOOXOOMMO BECTH KOHCIEKTHpPOBaHHE Yy4eOHOTIO
MaTepnana, o6pau1aTI> BHHUMAaAHHUEC Ha KaTeFOpI/II/I, (I)OpMYIII/IpOBKI/I, paCKprBa}OU_II/Ie

COACPIKKAHUE TEX HIIM HHBIX SIBIIEHUH H IIpOUECCOB, HAy4YHBIE BBIBOAbI U MNPAKTHYCCKHEC
PEKOMCHOAIMH. Heob6xomumo 3alaBaTh IIPEIIOAABATC/IIO YTOYHAIOMXE BOIIPOCHI C LEIBIO
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YSCHEHHs TEOPETUYCCKHUX ITOJIOXKEHMH, pa3pelleHusl CHOpHBIX curyanui. llenecoobpasHo

nopabaThIBaTh CBOM KOHCHEKT JIEKIMH, Jejlas B HEM COOTBETCTBYIOIIME 3allUCH H3

JUTEpaTyphl, PEKOMEHIOBAaHHOM IpernojaBaTeieM W HPEdyCMOTPEHHOM  y4yeOHOH

IIPOrpaMMOoii.

IIpakTHyecKoe 3aHATHE

Pabota ¢ xoncnekrom nekuuit. Ocoboe BHUMaHME NPU 3TOM HEOOXOIMMO OOpaTHTh Ha
COIEpKaHUE OCHOBHBIX IIOJIOXKEHHWH U BBIBOJOB, YSICHEHHE IIPAKTHYECKOIO IIPHIIOKEHHS
paccMaTpUBaEMbIX TEOPETHYECKUX BOIPOCOB. PemieHuwe 3amad B COOTBETCTBHM C TEMOH
3aHSITUH.
JlabopaTopHoe 3aHATHE

PaboTta B COOTBETCTBUU C METOOUYECKHUMH YKa3aHMS IO BBIIOJHEHHIO J1ab0paTOPHBIX
paborT.
CamocTrosiTeJbHAsA paboTa

CamocrosarensHas paboTa CTyI€HTa HaJ YCBOCHHEM y4eOHOro mMaTepuasa 1o ydeOHOMH
NUCLUIIIIMHE MOXET BBIIOJHATHCS B IMOMEIIECHUSAX ISl CAMOCTOSITEIBHOM PabOTHI TakXe B
noMamHuX ycnoBusx. CopepxaHHe CaMOCTOSITENbHOM paboThl CTyIEHTa OIpenesseTcs
y4eOHOH IporpaMMOW TUCHUIUIMHBI, METONWYECKUMH MaTepualiaMi, 3aJaHusIMH H
yKa3aHHUsIMU [IpernoaaBaTersl.

CamocrostenpHas padoTa B ayJUTOPHOE BPEMS MOXKET BKITFOUATh:

peIIeHHe 3a1aY;
BBIIIOJIHEHUE KOHTPOJIBHEIX padoT;
paboTy cO CrIpaBOYHON M METOJUYECKOU JTUTEPATYPOH;

— y4acTue B TECTUPOBAHUHU U JIp.

CamocrosTenbHas paboTa BO BHEAYTUTOPHOE BPEMSI MOXKET COCTOSITh H3:

— IIOBTOpPEHHUE JIEKLIMOHHOTO MaTepuana;

— TIOAIOTOBKH K IIPAKTUYECKUAM 3aHSITHSIM;

— H3y4cHHS y4eOHOHU M HAyIHOMU JIUTEPaTyphI;

— peLIeHUs 3a7a4, BBIJAHHBIX Ha IPAKTUYECKUX 3aHSITHIX;

— IOATrOTOBKM K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHUIO U T.1.;

— BBIIEJICHHE Haubolee CIOXHBIX M MNPOOJEMHBIX BOIPOCOB IO H3y4aeMo# TeMme,
MOJIy4eHHE PasbsICHEHUM M PEKOMEHJAlMK 110 NaHHBIM BOIIPOCaM C IIPENoJaBaTeisiMu
Ka(eapel Ha UX €XEHEACTbHBIX KOHCYIbTAIHSIX.

— IPOBEJECHHE CAMOKOHTPOJIS IIyTEM OTBETOB Ha BOIPOCH TEKYIIErO KOHTPOJS 3HAHUH,
pElIEHHUs IPENCTaBIEHHBIX B Y4YeOHO-METOAMYECKHX Marepuanax kKadeapbl 3amad u
TECTOB.

KonTpoasHas pa6ora

ITpaxTHueckas 4YacThb KOHTPOJBHOH pabOThI BBIMONHSAETCS I10 YCTAHOBJIEHHBIM
BapMaHTaM C HCIOJB30BaHHUEM IIPAKTUYECKMX MATEPUANIOB, MOJYyYEHHBIX HA MPAKTUYECKHX
3aHATHAX. K Kaxnol Teme KOHTpOJBHOM pabOThl PEKOMEHIYETCsl IPUMEPHBIA IEepeyYeHb
OCHOBHBIX BOIIPOCOB, CIIMCOK HEOOXOAUMOH nuTepaTypsl. HE0OX0MUMO U3YyUUTE TUTEPATYPY,
PEKOMEHIYEMYIO JUI BBIIOJHEHHsS KOHTPOJABHOH paboThl. VHCTPYKIHS IO BBIIOJHEHHIO
KOHTPOJILHOM pabOTh HAXOJUTCS B METOIMUECKUX MaTepruaiax o JUCHHUILIMHE,
IToaroToBKa K 3K3aMeHY

IToaroToBKa CTyNEHTOB K 3K3aMEHY BKIIFOUAET TPU CTaIMK:

— CaMOoCTOsATeNbHas paboTa B TeYeHHe Y4eOHOro roja (cemecTpa);

— HEIMOCPEACTBEHHAs IIOJANOTOBKA B JHH, IPEALIECTRYIONIHE 3K3aMEHY;

— TOJArOTOBKA K OTBETY Ha BOIIPOCHL, COAEpIKAIIHecs B OueTe.

|

7. O0pa3oBaTeIbHbIE TEXHOJOTHH
Ilepeyens 06pa3oBaTENBEHBIX TEXHONOTHHN, HCIONB3YEMBIX [IPH U3YYEHUH JUCIHUIIIAHE]
«MaremaTukay.
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Tpannunonﬂme O6pa3OBaTe.ﬂLHble TEXHOJOTHUH

Jucnummmaa «MarteMaTukay IMPOBOAATCS € HCIOJB30BAHUEM  TPAOULIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJOIMH OpHEHTHPYIOIIMXCS Ha OpraHu3auuio 00pa3oBaTelbHOIO
poliecca, MPEeAoaraollyo NpsSMYI0 TPAHCISLKIO 3HAHUH OT IpPErnojaBaTels K CTYIACHTY
(mperMyIECTBEHHO Ha OCHOBE OOBSICHUTENbHO-ULTIOCTPATUBHBIX METOIOB O0Y4YeHHUs), yueOHas
JEATeIbHOCTh CTYHACHTa HOCUT B TaKMX YCIOBHSX, KaK IPaBUIIO, PENPOLYKTHBHEIM XapakTep.
@opMbI yueOHBIX 3aHSTHH IO AUCHMIUIMHE «MaTeMaTuka» ¢ UCIOJIb30BaHUEM TpaJUIMOHHBIX
TEXHOJIOTUM:

Jlexnuss — TOCIENOBATENBHOE H3JIOXKEHHE MaTepHaja B JUCIHUILIMHAPHON JIOTHKE,
OCYLIECTBISIEMOE IIPEUMYIIECTBEHHO BepOAIbHBIMHU CpeACTBaMHU (MOHOJIOT IIPETIOIaBaTelis).

[TpakTHueckoe 3aHATHE — 3aHATHE, IIOCBSIIICHHOE OCBOCHUIO KOHKDPETHBIX YMEHHUH H
HABBIKOB I10 IIPEII0KEHHOMY aJITOPUTMY.

JlaGopaTopHble 3aHATHS — OpraHu3aunds y4eOHOU paboTHl ¢ HH(DOPMAIMOHHBIMA
00BEKTaMH, SKCIIEPUMEHTaJIbHAS paboTa ¢ aHAIOTOBBIMU MOJIEJIIME PEATBHBIX 00BEKTOB.

I/IHTepal(TI/IBHLIC TEXHOJOIHH

[Io mucrunnune «MareMaTukay JEKIHOHHBIE 3aHSTHS MPOBOISATCS C UCIOJIB30BAHHEM
CJIEYIOLIUX UHTEPAKTUBHBIX TEXHOJIOTHIHA:

Jlexnusi-BU3yaIu3anus - IIPEACTaBISIET COO0N BU3YyaIbHYIO (hOpMY TTOIAYH JIEKIIMOHHOTO
marepuana cpeactBaMu TCO umu ayIHOBHUACOTEXHUKH (BHACO-JEKIHS). UTeHNUE TaKoi JIeKIIuu
CBOIMUTCS. K Pa3BEPHYTOMY WIIM KPAaTKOMY KOMMEHTHUPOBAHUIO MPOCMATPUBACMBIX BH3YalIbHBIX
MaTepHaloB (B Buae cxeMm, Tabmuu, rpados, rpadukos, mozmenei). JIeKIiusi-BU3yaTH3aIHS
[IOMOTaeT CTyIEHTaM IpeoO0pa3oBbIBATh JIEKIIMOHHBIA MaTepHall B BU3YAJIBHYIO (GOpMY, YTO
CIIOCOOCTBYET (POPMUPOBAHUIO Y HUX MPOPECCHOHATHFHOTO MBIIIUIEHHUS 38 CUET CHCTEMATH3alluu
1 BBIIEJIEHUS HaubOJIee 3HAUNMEBIX, CYLI[ECTBEHHBIX 3JIEMEHTOB.

ITo mucnunmuae «MaTemaTukay J1abopaTOpHBIE W MPAKTHUYECKUE 3aHSTHS MPOBOAATCS C
HCIIOJIb30BAaHUEM CIIEIYIOITUX HHTEPAKTHBHBIX TEXHOIOTHIA:

Pabora B MaibIX rpynmnax — 3TO OJHA U3 CaMbIX MOMYJSPHBIX CTpAaTErdil, Tak Kak OHa
JaeT BceM oOydarommuMmcs (B TOM YHCJIE M CTECHHTENBHBIM) BO3MOXHOCTH Y4acTBOBAaThL B
paboTe, IMPaKTUKOBATh HABBIKM COTPYIHHYECTBA, MEXIMYHOCTHOrO OOLIeHHs (B YaCTHOCTH,
YMEHHE aKTHBHO CJIylmlaTh, BbIpaOaThIBaTh o00Ilee MHEHWE, pa3peliaTh BO3HWKAIOIIHE
pasHoriacus). Bee 310 yacTo ObIBaeT HEBO3MOYKHO B GOJIBIIOM KOJUIEKTHBE.

8. quﬁno-MeTounqecxoe U I/IH(l)OpMaHHOHHOC oOecrnevyeHune QUCHHUILIHHBI

8.1. IlepedyeHhr OCHOBHOW ¥ [JOMOJHUTEIbLHOH Yy4eOHOW JUTEPaTYpbI,
Heo0X0XMMOI 115l 0CBOEHHS NHCIUIITHHBI
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@) OCHOBHAA yYebHaA nTumepamypa:

1. [Hanko ILE. Beicimas mMaremaTvka B yIpaXHEHHSX M 3anadyax B 2 4..yde. mocobue i
By30B /ILE. Jlamko, A.I'. Tlomos, T.f. KoxesnukoBa.— M.: OOO «M3garensckuét nom
«OHHUKC 21 Bex»;000 «M3narensetBo «Mup u Obpazosanuey. —2005. —4.1.-303ctp

2. JHasko ILE. Breicimas maremartuka B yIpaKHEHHSX M 3aJadax B 2 4..yued. mocobue i

By30B /ILE. anko, A.I'. Ilomog, T.5. KoxerHukoBa.—6 u3n., M.: OOO «M3parensckuit

nom «OHUKC 21 Bex»; OO0 «Uznarenscto «Mup u Obpazosanue». —2005. —4.2.—416¢.

['ycak, A.A. Beicinas matematuka: yueOuuk /A.A. I'ycak. —-Munck: TerpaCucremc, 2009. —

Tom 1. —544c. — 978-985-470-938-3. —[DnexTpoHHbIM pecypc]Pexxum nocryna:

http://www.iprbookshop.ru/28059.html

4. Tycak, A.A. Bricmas matemaruka: yueOHuk /A.A. ['ycak. —-Munck: TerpaCuctemc, 2009. —
Tom 2. 446 c. -978-985-470-939-0. —[OmextpoHHBIi pecypc]Pexum mocryma:
http://www.iprbookshop.ru/28060.html

(OS]

0) OononHumenvHaa y4eoHaa 1umepamypa:

5. byrpos, 4. C. Beiciias maremaTuka: yyeOHUK B 3 T. 1 T. DJIeMEHTHI IUHEHHON anreOpsl u
ananutuyeckoit reomerpun/ S.C. byrpos, C. M.Huxonbckuit. — M.: Ipoda. —2003. —284 c.

6. Dbyrpos, 5. C. Bricmmas Maremartuka: yuebHHK B 3 T. 2 T. JuddepeHumuansHoe u
unTerpansHoe ucuucienue/ S1.C. Byrpos, C. M.Huxkonsckuii. — M.: Ipoda. — 2003. =509 c.

7. bByrpos, A. C. Beicias matemaruka: yaeOHUK B 3 T. 3 T. JuddepeHunanbupie ypaBHEHUS.
Kpataseie unrterpanst. Pagsl/ S1.C. Byrpos, C. M.Hukonbckuit. — M.: [Ipoda. — 2003. -506 c.

8. Ilyuxos, H.IT. [IpuMmeHeHne MaTeMaTHUECKUX 3HAHUN B MPOPECCHOHATIBHON IesITe ThHOCTH.
[Tocobue mis camopasputus GaxanaBpa: yuebHoe mocobue / H.IL. IlyukoB [m mp.]. —
Tam6oB: TamOoBCKMI rocynapCTBEHHBIH TexHu4Yeckuil ynuBepcuter. —2012. —Hacts 1. —
g7c. - 978-5-8265-1151-0. —[DnexTpoHHBIH pecypc]Pexxum JIOCTyTIA:
http://www.iprbookshop.ru/63892.html

9. [Ilyuxos, H.IL IIpumeHeHrne MaTeMaTHYeCKHX 3HAHWN B MPO(QECCHOHATBLHOMN AeSTENEHOCTH.
ITocobue mns camopas3Butus Oaxanaspa: yueOHoe mocobue / H.IL. Ilyuxos [u mp.]. —
Tam60B: TamOoBCKHI rOCYnapCTBEHHBINM TeXHUYeckuit yuuBepeuteT. — 2013, —Hacts 2. —65
B —978-5-8265-1186-2. —[DnexTpoHHBIH pecypc]Pexum JOCTyTa:
http://www.iprbookshop.ru/63893.html

10. Ily4xos, H.II. IIpumeHeHwe MaTeMaTHYEeCKUX 3HAHUHM B TPOGECCHOHATBHON NEATENLHOCTH.
ITocobue mus camopa3Butus OakanaBpa: yuebHoe mocobue / H.IL Ilyuxos [u mp.]. —
TamboB: TamboBCKu# rocynapcTBeHHbIM TexHuYecKkuit yauBepeuteT. — 2013, —Hacrs 2. —65
& —978-5-8265-1186-2. —[OnexTpoHHbT pecypc] Pexum JOCTyTIa:
http://www.iprbookshop.ru/63893 .html

6) nepeueHb yHeOHO-MemMOOU1eCKO20 00ecnedyeHus:

1. Xomnomos IO.B., fxcybaes K.[., Axcioruna W.B., Illyxmmua IO.A. YMII no
«MatemaTuke» (3. o. 1 «xypc). Actpaxans. AMCH.2015 r. - 254 c.
http://moodle.aucu.ru/course/index.php?categoryid=41

2. Xomnonos l0.B., Sxcy6aes K. JI., Akcrotuna W.B., Illykmuna I0.A. YMIT no «MaremaTuke»
(3. 0. 2 Kypc). AcTpaxaHs. ANCHN.2015 I, - 182 8
http://moodle.aucu.ru/course/index.php?categoryid=41

Axcrotura U.B. YMII nmo mucuuminuae «MatemaTika» Uil CTYJEHTOB OYHOM M 33a09HOM
dopmer 0Oydenus Hampasnerus/crenuaibaocTd 08.03.01 «CTpoUTensCTBOY. AcTpaxaHsb.
AVICI.2015 r. — 47 c. http://moodle.aucu.ru/course/index.php?categoryid=41

|98}

8.2. IlepedeHp HeOOXOQMMOro JIMIEH3HOHHOTO W CBOGOAHO PACIHPOCTPAHSEMOIrO
OpOorpaMMHOro  obecrme4eHHs, B TOM YHCJIE€ OTE€YECTBEHHOI0 IPOM3BOACTBA,
HCIOJIb3yeMOro IIPH OCyLIEeCTBJIEHHH 00pa30BaTeIbHOr0 Mpolecca Mo JUCHUILIHHE
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1. 7-Zip GNU Ortxkpritoe mmunensuonHoe cornamenne GNU  GeneralPublicLicense

Beccpogro

2. Office 365 Al Akanemuueckas moamucka. beccpouro.

3. Adobe Acrobat Reader DC. OtkpriToe nuieHsuonHoe cornamenue GNU
GeneralPublicLicense.

4. Internet Explorer. IIpenocrasnsiercs B pamkax Microsoft Azure Dev Tools for Teaching

5. Apache Open Office. Apache license 2.0 Beccpouno.

6. Google Chrome BecmiatHoe nporpaMmHoe obecriedenne. beccpodno

7. VLC media player GNU Lesser General Public License, version 2.1 or later.
Beccpouno

8. Azure Dev Tools for Teaching [Tognucka JeiicteyeT mo 10.02.2021
9. Kaspersky Endpoint Security. Jlunensus geiicteyer mo 16.03.2022
10. MathcadEducation - UniversityEdition.

8.3. IlepeyeHr  cOBpeMeHHBIX MNpPOPECCHOHANBLHLIX 043  JAHHBIX H
HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM, NOCTYNHBIX O0ydYarOIMMCSl NPH OCBOCHHH
AU CIUTLIHHBI

1. OnexrponHas uH(hopMannoHHO-00pa3oBaTeIbHAS cpena YHuBepcurera:
(http://moodle.aucu.ru).

2. ONeKTpOHHO-OHOIHOTEYHAS cucrema «YHUBEPCHUTETCKAs O6ubnuoTexay
(https://biblioclub.ru/).

3. OnextpoHHO-OubIHOTEYHas cucTema «[PRbooksy (www.iprbookshop.ru).

4. Hayunas snexktponnas 6ubmmoteka (http://www.elibrary.ru/).

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

9. Omnmcanue  MaTepHaJbLHO-TEXHHYECKOH  0a3bl,  HeoOXoQUMOW st
oCyIecTBJIeHUsI 00pa30BaTEHLHOI0 MPOIECCca MO AUCIHHILIHHE

HaumenoBanue crenuaibHbIX

Ne v - OcHaleHHOCTh CHeNHAIbHBIX IOMEMEeHHN 1
IOMeIeHU I 1 NOMeleHuit 1Is o .
m\ - NOMEIeHHU JJI1 CAMOCTOSTEJIbHOH padoThI
CaMOCTOSITEJIbHOM padoThI
.| VueOHBIe ayauTOpHH I Ne 204

IIPOBEACHUS YICOHBIX 3aHITHH: KommnnekT yyebHoit mebenu.

CraroHapHbI MyIbTUMEIUHHBIA KOMILIEKT.
414056, r. AcrtpaxaHp, yu. | JlocTym K HHGOPMAITHOHHO —

Tarumesa, 18, TEJIEKOMMYHUKAITMOHHON ceTr «VIHTEepHEeTY.

aymutopuu Ne 204, 4, 207, 209; Ne 4
Kommexr ygeOHol mebenu.
414056, r. AcrpaxaHp, Y. | [lepeHOCHOM MyJIbTHUMEIUNAHEIA KOMILIEKT.

Tatumesa, 22a, JlocTyn x HHPOPMALMOHHO —
ayguropuu Ne 202, 204, 205. TEJIEKOMMYHUKAIIMOHHOU ceTr « IHTEpHETY.
Ne 207

Kommnexr yue6HOU Mebemm.

KommnproTeps! - 16 mr.

CranuoHapHbI MyTbTHMEIUHHEIN KOMILIEKT.
Hoctyn x mHPOPMAITHOHHO —
TeJIEKOMMYHHUKAIIMOHHOM ceTr «VHTepHeTY.

Ne 209
KommiexT yueOHo# mebemnu.
Komnsroreps! - 16 mT.
CraruoHapHbId MyJIFTUMETURHBIN KOMILJIEKT.

21



http://moodle.aucu.ru
https://biblioclub.ru/'
http://www.iprbookshop.ru
http://www.elibrarv.ru/'
http://www.consultant-urist.ru/'

JHoctym k #HGOPMAIIMOHHO —
TEIeKOMMYHHKAIHOHHOM ceTH «VIHTEepHET.

Ne 202
Komrmuiext yuebHoM Mebenu.
[lepeHOCHON MYIBTUMEAUWHBIA KOMILIEKT
Joctyn x uHQOPMAITHOHHO —
TEJIEKOMMYHUKAIIMOHHON ceT «VHTepHeT»

Ne 204
Kommnnekt yuebnoit mebemnu.
IlepeHOCHON MyJIBTUMETUNHBIN KOMIIJIEKT
Joctyn k “HPOPMAITUOHHO —
TEJICKOMMYHUKaLMOHHON ceTu «MHTepHeT»

Ne 205
KommiekT yuebHOM MeOemn.
IlepeHocHON MyNBTUMEIUNAHBIN KOMILJIEKT
Hoctyn k uHQOPMAITUOHHO —
TEJIEKOMMYHUKAITHOHHOU ceTr «MHTepHeTY

2. | [TomereHus sl CaMOCTOSITEIbHOM Ne 201

paboTBHI: Kommnexr yuebHo# mebenu.

Komnrroreps: — § miT.

414056, r. Actpaxap, yi. | Jloctynm k HH(GOPMAITHOHHO —

Tarumesna, 22a, TENEKOMMYHUKAIIMOHHON ceTu «VHTepHeT.

ayautopuu Ne 201, 203; Ne 203

Kommnnexr yueOHol mebenu.

414056, r. Acrpaxanp, yi. | Kommsrorepsl — 8 mirt.

Tarumesa Nel8 6, Jloctyn k nHGOPMAITMOHHO —

6ubnuoTeka, YUTATHHBIHN 3aJ1. TEJIeKOMMYHUKAHOHHON ceTH «HTepHeT.

On0JIHOTEKA, YHTAJBLHBIH 321,
Kommext yueGHOM Mebemu.
Komneroreps! - 4 mrT.
Hoctyn x uHQOPMAITHOHHO —
TEJIEKOMMYHHKAMOHHON ceTH «VHTepHETY.

10.  OcoGenHOoCTH OpraHH3auHH 00y4YeHHs MO AUCHUIIHHE «MaTeMaTHKa» s
HHBAJIUAOB M JIUI C OTPAHHYEHHBIMH BO3MOKHOCTSIMHU 30POBbS

Jia oOywaromuxcs W3 4ucia HHBAIKAOB U JIMI[ C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
37I0POBbsl HA OCHOBAHHM ITMCEMEHHOTO 3asIBIICHHUS QUCIUILITHHA «MaTeMaTHKa» peajn3yercs ¢
YUETOM OCOOEHHOCTEH NCUXO(DU3UYECKOrO pAa3BUTHS, HHIWBHUAYAIbHBIX BO3MOXKHOCTEM U
COCTOSIHUS 370POBBsI (anee — HHIUBUIYATBHBIX OCOOEHHOCTEH ).

N
o




AHHOTALIHS
K pa0oueil mporpamMme AUCUHMIIHHBI «Mamemamuxay
IO HanpaBJIeHUIO NOArOTOBKU 08.03. 01«Cmpoumeibcmeo,
HANPaBJICHHOCTD (MPODUIIB) «IKCHEPMU3A U YHPAGLEHUE HEOGUICUMOCHIDIOY

Obugas mpyooemkocmp oucyuniunst cocmasinsiem 10 3auemnsix eounuy
Dopma npomeNHcymouHOl AMmMeCmayuu: SK3aMeH

Hensro yueOHOW muctmmiauebl  «Mamemamuka»  sBisiercs  (popMupoBaHUe
KOMIETCHIIMH  o0ydaromerocss B COOTBETCTBMU ¢  TpeOoBaHusmu  DenepaabHOro
rOCYAapCTBEHHOTO OOpa30BATENbHOIO CTAHIAPTA BBICIIETO OOpa30BaHMS IO HATPABIECHHIO
noarotoBku 08.03.01 «CtpoutenscTsoy.

Yuebnas aucuunummHa «Mamemamuxa» Bxogut B baok 1 AucuuniauHel (Moay.sin),
o0s3aTeIbHASL YACTh. {151 OCBOEHMS] AMCLMIUIMHBI HEOOXOAMMBI 3HAHHS, IMOJYYEHHBIC NPU
U3YUEHUH CIEAYIOMNX ITucimIiuine: «Martemartuka», «MHpopMaTukay, n3ydaeMsx B CpemHei
LIKOJIE.

Kpartkoe conep:kanue THCHHIINHBI:

Tema 1. BextopHast u nuneiiHast anredpa;
Tema 2. AHanuTHueckas reOMeTpHus;

Tema 3. KoMmeKkCHBIN aHAIN3,

Tema 4. BBeneHnne B aHAIU3,

Tema 5. IuddepennmanbHoe HCUUCTCHNUE,
Tema 6. aterpanbHoe HCUNUCTIEHUE,

Tema 7. Kpatnbie unTerpasi,

Tema 8. KpusonnHelinble HHTErpaibl,

Tema 9. [luddepeHmanpHbie ypaBHEHUS,
Tema 10. YUncnossie 1 PyHKIIMOHAIBHBIC PSBL;
Tema 11. Teopus BepossTHOCTEH. DIEMEHTb MATEMAaTUUECKON CTATUCTUKH.

3as. xadeapoit

/ T.B. XoMeHKO

). ©amunn

IA.T.H., Ipodheccop

YHOHAN CTCDCHE, YHCHOC 88 HNe NOUMTHCE M




JIucr BHeceHHS NTOIOJIHEHU U N3MEHEeHH
B pa0o4yl0 nporpamMmy y4e0HO#H THCHUILINHBI

«MarteMaTHKa
(HamMeHOBaHWE TUCIIUTIIIIHBI )

Ha 2020 - 2021 y4yeOHblIii T

Pabouas mporpamMma nepecMOTpeHa Ha 3acelaHuu Kadeapsl «CHUCTEM aBTOMATH3HPOBAHHOIO
MPOSKTUPOBAHUS U MOJICTTHPOBAHUS,
nporokoa Ne 8 ot _11.03. 2020r.

3as. kahenpoi

JILT.H., Ipodeccop

VHCHAA CTCTICHB, YUCHOC 3BAHMC

/T.B. XomeHko/

— ~

IOMITHCH

B paGouyro mporpammy BHOCATCS CIEIYIOIINE H3MEHEHUS:

1. T1.4 uznoxeH B clenyIOMEH peIaKIuu:

H.O. Qavnnns

4. O0beM IMCUMILVIMHBI B 32YeTHBIX eMHULAX ¢ YKA3aHHEM KOJHMYeCTBAa aKaje-
MHUYECKHX YaCOB, BbIIEJEHHbIX HA KOHTAKTHYIO Pa0doTy o0y4alouuxcs ¢ npemnojgaBare-
JieM (110 TMIaM Yy4eOHbIX 3aHATHH) U HA CAMOCTOSATEIbHYI0O PadoTy 00yYaroLIuXCst

dopma 00yueHus

Ounas

3aounas

Tpya0eMKOCTb B 324€THBIX

1 cemectp —4 3.e.;
2 cemectp — 6 3.¢.

1 cemectp — 5 3.e.;
2 cemectp — 5 3.e.

CAMTTHAX: Bcero - 10 3.e. Beero - 10 3.e.
1 cemecTp — 34 yaca; 1 cemectp — 10 yacos;
Jlexmmm (JI) 2 cemectp —34 Haca. 2 cemecTp — 6 9acoB.

BCero - 68 yacos

Bcero - 16 uacos

Jlaboparopubie 3ansTus (J13)

1 cemecTp — 18 yacos;
2 cemectp — 18 wyacos.
Bcero - 36 yacos

1 cemectp — 4 4aca;
2 cemectp — 4 vaca.
Bcero - 8 yacos

[TpaxTrueckue 3ansaTus (I13)

1 cemectp — 16 yacos;
2 cemectp — 34 yaca.
Bcero - S0 yacoB

1 cemectp — 8 4acos;
2 cemectp — 4 yaca.
Bcero - 12 yacos

CamoctositenbHas padora (CP)

1 cemectp — 76 4acos;
2 cemectp — 130 yacos.
Bcero - 206 yacos

1 cemectp — 158 "acos;
2 cemecTp — 166 yacos.
Bcero - 324 yaca

®opmMa TeKylero KOHTPOJIs:

KontposbHas padora Nel cemectp —1 cemectp — 1
KonTponbnas padora Ne2 cemectp — 1 cemectp — 1
KontposnbHas pabora Ne3 cemecTp — 2 cemecTp — 2
KonTponbnas padora Ne4 cemecTp — 2 cemectp — 2
®opMa MPOMEKYTOYHOMN aTTeCTAMM:

cemectp — 1 cemectp — 1
OK3aMeHBbI P p

cemecTp — 2 cemecTp — 2

VueOHbIM NAAHOM VUeOHbIM NAAHOM
3auet

He npedycMompensl

He npedycmompeHl

3a4eT ¢ OLEHKON

y’-le6HblM NJi1aHom

y1l€6HblM nji1anHom




He npedycmompenl

He npedycmompeHsl

KypcoBas pabora

VUeOHbIM NIAHOM
He npedycmompensl

VUEOHbIM NIAHOM
He nPedycmMompenbl

KypcoBoii npoekt

VUeOHbIM NIAHOM
He npedycmompensl

VUEOHbIM NIAHOM
He nPedycmMompeHnsl

2.

[1.5 u3noxeH B cneayouiei peJakim:

5. Conepma}me AUCHUIIJIMHbI, CTPYKTYPUPOBAHHOC€ 110 pa3aejiaM ¢ YKa3aHuEM
OTBECACHHOT'0 HA HUX KOJIHYECTBA aKaAJEMHUYICCKUX YaCOB U TUIIOB y‘leﬁﬂbIX 3aHATHH

5.1. Pa3nennbl QJMCHMILIMHBI U TPYAOEMKOCTh M0 THIAM Y4eOHbIX 3aHATHH H
padoThl o0yyaommxcs (B akageMHUYeCKUX 4acax)

5.1.1. Ounas ¢opma o0y4eHus

Pacnpenesienue Tpya0eMKo-
e Pa3zpen pucuuniin- g 5 a CTH pa3jaesia (B yacax) no Tu- dopma TeKy-
n; HBbI. SR § 1aM y4eOHBIX 3aHATHH U Ppa- | 1Iero KOHTPOJIS
I (no cemecmpam) o s z 00TBHI 00y4aIOIINXCS U MPOMEKYTOY-
S g o KOHTaKTHasi CP HOW aTTecTalluH
2 JI J3 [ 13
1 2 3 4 5 6 7 8 9
1. | Pasmen 1. JIunelinast u 40 1 3 8 4 20
BEKTOpHas anredpa
2 [z T o0 [ a6 | - |4 |
K/pab. Nel
3. | Pasnen 3. Kommziewe- |y |y 2 - 2 6 K/paG. Ne2
HBIA aHAIH3 SK3AMCH
4. | Pazgen 4. Beenenue B 18 1 4 5 5 10
aHaIu3
5. | Pazgen 5. luddepen- 16 1 14 3 4 20
[[UATbHOE MCUUCIICHHE
6. | Pazgen 6. UnTerpans- 66 2 10 6 10 40
HOE HCYHCIICHUE
7. | Paszgen 7. Kparueie 8 2 1 ) 1 6
WHTETPAIbI
O | et mmerpams | & | 2| T | - | 1|8
K/pa6. Ne3
9. | Pasnen 9. Japdepen- | g0 |5 | 4y | 4 12 | 40 K/pa6. Nod
IUATbHBIC YPABHCHHS SK3AMEH
10. | Pazngen 10. Psaaer 56 2 8 8 8 32
11.| Pazgen 11. Teopus
BEpPOSATHOCTEM. DIie- 10 2 5 ) 5 6
MEHTBI MaTeMaTH4e-
CKOM CTaTUCTHKH.
Hroro: | 360 68 36 50 206

3. B 11.8.2. BHECEHBI CIENYIOINUE N3MEHEHUS:




8.2. TlepeueHbp HEOOXOAMMOTO JUIIEH3MOHHOTO M CBOOOJHO PaCIpPOCTPAHIEMOTO MPO-
IrPaMMHOTO OOECTIeUeHUs, B TOM YHUCJIE OTEUECTBEHHOTO MPOM3BOJICTBA, UCTIOIb-

3yeMOro MpH OCYLIECTBICHUH 00pa30BaTeIbHOIO IIpoIiecca 110 AUCLHUIIINHE
1. Office 365 Al

7. Office Pro Plus Russian OLPNL Academic Edition

CocTaBUTEeIH H3MeHeHHH H JOIIOIHEeHHIL:

K.JI.H.. TIOIEHT s L / 11.B. AKCrOTHHA/
Vd€Has CTENEHb, YI€HOe 3BaHHE ) [® // H.0. Pavuans
v r g

&7
OOANHCE

Ilpeacenatens MKH «Cmpoumetvcmeoy» HapaBIeHHOCTE (IpodHIE) «IIpOMEINIIEHHOS H TPaK-
J3aHCKOE CTPOHTETLCTBOX

{A?/;f,. / 3aepanosa O.B. /

(noammce) oo

Ilpenacenatens MKH «Cmipoumenvcmeoy HAIPaBISHHOCTE (MpodHIs) «JKCIePTH3A H YIPABIe-

HHE HEIBHAFHMOCTBH

Py - ,
LA/~ | Kymurkoea HB. /
V7
(He?_[ﬁléﬁ) Hoo

Tlpeacenatens MKH «Cmpoumeiscmeoy» HanparTeHHOCTs (podins) «TemmorazocHab:keHHe H

BCHTHLAITHA»

é./f | / Hepbacosa EM. /

(TII0OMHCE) o<

Ilpenacenatens MKH «Cmpoumenscmeoy HaMpaBIeHHOCTE (IpodHis) «BogocHab:KeHHe H BO-

IJOOTEeIeHHE
',..) . )
é‘-ﬂ—* /ITukyaeckas O.M. /

(moameck) o0&



JIucr BHeceHHS NTOIOJIHEHU U N3MEHEeHH
B pa0o4y1o nporpamMmy yueOHOH TUCHUILINHBI

«MarteMaTHKa
(HamMeHOBaHWE TUCIIUTIIIIHBI )

Ha 2021 - 2022 y4eOHblii T

Pabouas mporpamma mnepecMoTpeHa Ha 3acenaHuu Kadeapsl «CHUCTEM aBTOMaTU3UPOBAHHOIO
MIPOCKTUPOBAHUS U MOJICTUPOBAHUSY,

nporokoa Ne 7 or_10.03. 2021r.

3ag. xadeapoit

< y
K.T.H., JJOTIEHT ! /_O.H. ErjoieHko /
yeHad CTeNeHEb. YIeHoe 3BaHHe (“"“”“C]*J i. 11.0. Gavmimia

B pa60qy}o porpaMmy BHOCATCA CICAYIOINNUEC U3MCHCHUA:

1. Bn.8.1. BHECEHHI CICAYIONMUEC NU3MCHCHMA !

8.1. IlepeueHb OCHOBHOUM M JOIMOJHUTEIBHON Y4eOHOI JTUTEepaTypbl, HEOOXOIUMON
JUISl OCBOCHUSI IUCIIUTUTAHBI

a) ocHoBHAsA yueOHas tumepamypa:

3. Kykosckas T.B. Bricimas MaTematuka B mpuMepax ¥ 3ajaa4ax. B 2 gactsax. U.1 : yueGHOE TO-
coobue / XKykosckas T.B., MonokanoBa E.A., YpycoB A.U.. — Tam60B : TamO0BCKHi1 ToCyaap-
CTBEHHBIN TexHn4yeckuil yansepcuret, DbC ACB, 2017. — 129 ¢. — ISBN 978-5-8265-1710-9.
— Texcr : anexTpoHHbIi // InexkTponHo-0ubmoreynas cuctema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/85954.html

4. )Xyxosckas T.B. Briciias maremaTtuka B mpuMepax U 3agadax B 2 yactsax. U.2 : yueOHOE 1o-
coobue / XKykosckas T.B., Monokanosa E.A., YpycoB A.U.. — Tam00B : TamO0BCKHi1 ToCcymap-
CTBEHHBIN TexHuuecknii yausepcuter, ObC ACB, 2018. — 160 c. — ISBN 978-5-8265-1885-4
(4.2), 978-5-8265-1709-3. — TekcT : JIEKTPOHHBIH // DNEKTPpOHHO-OMOIHMOoTeYHast cuctema [PR
BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/92664.html

COCTARHTETH H3MeHSHHIT T T0MoTHeHHIT;

K.ILH.. JOHEHT (P L ! 1B. AkcrotnHa/
VICHAR CTEMEHE, VICHOS IBARHE i H.O $aumms

OOIIIECE

ITpeacezatens MEKH «Cmpoumeiscmeoy HalpaBIeHHOCTE (IIpodHik )| «IIpOMBIILITeHHO? H [Pask-

JAHCKOS CIPOHICIBCIBEO

?{A < [3apssioea OB./

(moamHcE) Hod




IIpeacegatens MKH «Cmpoumetscmsoy HAOpaRIeHHOCTE (IpodHIs) «IKCOepTH2a H yIpaBIe-
HHE HEOEHEHMOCTEIO

7 L
e Ve [ Kymungkora HB. /
ey _/."f
(11 'B) MO ®

Ilpencematens MKH «Cmpoumentscmacy HAOpPaRIeHHOCTs (Ipodrns) « TemrorazocHadxe e H
BSHTH/TAIHA»

4 .
7 / Depbacosa EM. |
(NoamHeE) MO0
TTpencegatens MKH  «Cmpoumenscmgo» HalpakIeHHEOCTS (npoduns) «Bonocnabxensne u po-
JOOTBSISHHE»
) , ,
e~ /MMakyaeckaz O.M. |

(IOIIHCE) HO &




JIner BHeceHH A0ONOJIHEHHH H HIMEeHEeHHi
B palouy NporpaMMy H OUEHOYHbIE H METOAHYECKHE MATEPHAILI JHCHHILIHH I

«Maremarukan»
(HAMMEHOBAHHE MHCLIMILTHEHEL)

Ha 2022 - 2023 yvuebubiii roa
PaGo4as nporpamMmMa H OLUEHOYHBIE H METOAHYECKHE MATEPHAIILI NEPECMOTPEHb] Ha 3ace/1aHHu

kaeapsl «CHCTeMBl aBTOMATHIHPOBAHHOTO NPOSKTHPOBAHMA H MOJENIUPOBAHMA», npoTokon Ne §
or_21.042022 r.

H.o.3as. kadeapoii

Houenr g? T0.HM. Esnomenxo /
MOANHCL

VHCHAR CTENEHL, YHCHOE IBAHNE KO, drasmana

B pabo4y nporpaMmy BHOCHTCH CHEAYIOLHE HIMEHEHUA:
1. B n.8.1. BHECEHBI CIENVIOUIHE HIMEHEHNA:

0) Donoanumenbiad y4eoHan Jumepamypa:

8. Kazues, B. M. Beenenue B Mmatemaruky © yuebuoe nocodue / B. M. Kasnes., — 4-e n3n. —
Mockea : Harepaer-Yausepeuter Hadopmaunonneix Texnonornii (MHTYHT), Aii TIn Ap Meana,
2022, — 197 ¢. — [ DnexrponHslii pecype]. — URL: https:/'www.iprbookshop.ru/1 20476.html

CocTaBHTeIH H3MeHeHHI H JOMOTHEeHHII:

K.II.H., TOLEeHT ” - / H1.B. AKCIOTHHA/
YEICHAA CTCICHB, YICHOC 3BaHHC = [ ® H O Pavuaux
[ #
noanHce

ITpeacenareas MKH «Cmpoumenscmeo» HAPaBISHHOCTD (MTPpodHIb) «[IpOMEBIIIIEHHOS H Ipak-
JAaHCKOE CIPOHTEILCTBO»
= ‘ ’
< / 3aBpanosa O.B. /
(mmoammch) HODP
ITpencenareas MKH «Cmpoumeilbcmeo» HalpaBlIeHHOCTh (IpodHIs) «DKCIepTH3a H yIpasie-
HHE HCIABHKHMOCTBIO
Py 7/ PR
L/~ / Kymunkopa H.B. /
A
(ne; b) HOD

IIpeacexareas MKH «Cmpoumeibcineo» HanpaBlIeHHOCTH (IpodHIs) «TemmorazocHabkeHHEe H

BCHTHIIALIHA»
b}
( é’ / depbacopa E. M.
(moanmcs) HO.®

ITpeacenareas MKH «Cmpoumeilscmeo» HapaBlIeHHOCTs (mpodHIs) «BomocHabskeHHE H BO-

JOOTBEISHHE»
2 )
L / IITakyasckas O.M.
(rmoanuce) HOD®

21.04.2022 r.



PELIEH3UA
HA pa0o4yi0 MporpamMmy, OLEHOYHbIE H METOAHYECKHE MATEPHAJbI N0 THCHUILIHHE
«Mamemamurxa»

OIIOII BO no HanpaBJ/ieHHIO TOATOTOBKH
N0 HampaBJIeHNIO NOATOTOBKU 08.03.01 «Cmpoumenbcmeoy,
HANPaBJICHHOCTD (MPOUIIB) «IKCHEPpMU3A U YRPAGIEHUE HEOBUICUMOCHIBIO»
1o nmporpamMmme 0aKajnaspuara

B.M. CokonbckuMm (najee Mo TEKCTy PELEH3EHT), MPOBEIACHA peUeH3us paboueit
IIPOrpaMMbl, OLIEHOYHBIX M METOAMYECKHUX MAaTepuasoB MO AUCLUIUIMHE «Mamemamuka»
OIIOIT BO mo HampasneHuto mnoarotoBku 08.03.01 «Cmpoumenvcmeo», 1O Tporpamme
baxanaspuama), pazpadorannoii B8 'AOY AO BO «AcTpaxaHCKuil ToOCynapCTBEHHBIN
ApXUTEKTYPHO-CTPOHUTEIbHBIN YHUBEPCUTET», Ha Kadeape «CHCTEMBI aBTOMAaTU3MPOBAHHOTO
NPOEKTUPOBAHUS U MOJICIHPOBAHUS) (Pa3padoTUNK — JOLEHT, K.I.H, AkcioTuHa WU.B.).

PaccmoTpeB mpencTaBieHHblE Ha PELIEH3UIO MaTepHalbl, pELEH3eHT Mpuulen K
CJIEYIOIIHUM BbIBOJAM:

[IpenbsiBinenHas: paboyast mporpamMma yueOHOM auctumuuHsbl (Monyist) «Mamemamuray
(manee mo Ttekcry Ilporpamma) cootBerctByer TpeboBanusiMm PI'OC BOmno nHamparieHHIO
noaroToBku/criequanbHocT  08.03.01  «Cmpoumentvcmeo»,  yTBEPXKIEHHOTO  MPHUKA30M
Munncrepctea obOpasoBanusi u Hayku Poccuiickoit @enepaunu ot 31.05.2017, Ne 481 u
3apeructpupoBanHoro B Muntocte Poccun 23.06.2017, Ne 47139.

IIpencraBnennas B IIporpamme axkTyanbHOCTh y4eOHOW MAMCLUILUIMHBI B paMKax
peammzauun  OIIOII BO He mnoOmneXuT COMHEHUIO. JMCUMIUIMHA  OTHOCUTCS K
obazamenvrorivacti yueOHoro nukia biok 1 «/Jucuuminasl (MOAYIN)».

IIpencraBnennass B [lporpamme wenb y4eOHOW  OUCHUIUIMHBI  COOTBETCTBYIOT
TpeboBarmsim  PI'OC  BO  wHanpamienuss noarotoBkul8.03.01  «Cmpoumeivcmeoy,
HANPaBJICHHOCTD (POUIIB) «IKCHEPMU3A U YRPABIEHUE HEOBUICUMOCHIBIOY .

B cootsercTBuu ¢ Ilporpammoii 3a qucuurinHoi «Mamemamukay 3aKperieHbl 2KoMHnemeHyu
(VK-2, OIIK-1), xoTOpbIe peaan3yrTcs B OObsBICHHBIX TPeOOBAHUSAX.

PesynbraTel oOyueHusi, mpencraBieHHble B lIporpamMMe B KaTeropusix 3Hams, yMento,
UMems HABbIKY COOTBETCTBYIOT CIeUU(UKE W CONEP)KAHHIO IUCLHUILIMHBI U AEMOHCTPHPYIOT
BO3MOXKHOCTb MOJy4€HHMsI 3asIBJE€HHbBIX PE3YJIbTaTOB.

HUndopmaruss 0 B3aUMOCBS3H HM3y4a€MbIX AUCLUIUIMH ¥ BONPOCAM HCKIFOUEHUS
OyOMupoBaHUsl B CONEPXKAHMM AMCLUUIUIMH  COOTBETCTBYET ACHCTBUTENBHOCTH.  YueOHas
mucuurinia  «Mamemamuka» B3auMocBsizaHa ¢ npyrumu  pucumruiiHamu  OOIT BOmo
HampaBJIeHu0  noArotoBkuls.03.01  «Cmpoumeibcmeo», HanpaBiIeHHOCTs  (IpoduIIb)
«IKchepmuza U ynpagienue HeOBUINICUMOCHIbIO» W BO3MOXKHOCTH AyOJHPOBAHUS B
COJlep>KaHUU OTCYTCTBYET.

IlpencraBnennass  Ilporpamma  mpexnosaraer  WUCIHOJB30BAHHE  COBPEMEHHBIX
00pa30oBaTEeNbHBIX TEXHOJIOTUH MPHU PeaM3alud Pa3IMYHBIX BUAOB yueOHON padboTsl. POpMbI
00pa30oBaTENbHBIX TEXHOJOTUH COOTBETCTBYIOT CIIEU(pUKE TUCIUTLTUHBI.

IIpencraBnenHsle W omnucaHeble B llporpamMme Qopmbl Tekyueld OLEHKH 3HaHWUN
COOTBETCTBYIOT crielIM(pUKe AUCLUTUINHBI B TPEOOBAHUSIM K BBIITYCKHHUKAM.

dopMa NPOMEXKYTOUHOH  aTTecTallil 3HAHUH  fakaiaeépa, TpenyCMOTpPEHHas
[Iporpammoii, ocymectisieTcs: B popme 9xzamena. Popmbl OTICHKU 3HAHUH, TPEACTABICHHBIC B
Paboueit mporpamMme, COOTBETCTBYIOT —crelu(puKe OUCUUIUIMHBI U TpeOOBaHUAM K
BBIITYCKHUKAaM.

YuebHO-MeTon4Yeckoe OOecredeHne  AUCHUTUTHHBI IIPEICTaBJIEHO OCHOBHOI,
JOTIOJTHUTEILHOM JIUTePaTypOl, MHTEPHET-pecypcaMu U COOTBeTCTByeT TpeboBanusm DPI'OC



BO mnampasnenuss monrotoku 08.03.01 «Cmpoumenbcmeoy», HanpaBIeHHOCTb (IPOQUIIb)
«IKChepmu3a u ynpasieHue HeOGUNCUMOCHIBIOY .

MarepuanpHO-TeXHHYeCKOe obecredeHne cootBercTByeT TpedoBanmsam PIOC BO
HampasieHuss noAarotoBkul8.03.01 «Cmpoumenvcmeo», HanpaBiIeHHOCTb  (mpodub)
«IKchnepmu3a u ynpaesienue HeOGUICUMOCHbIO» U crien(prke TUCHHUITINHBL «Mamemamuxay
1 ofecrieunBaeT UCIOJIb30BAHNE COBPEMEHHBIX 00Pa30BaTENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX
METOJIOB OOy4YEeHHUSI.

IIpencraBneHHble Ha PELIEH3UIO OLIEHOYHbIE U METONMYECKHE MaTepualibl HalpaBlieHUs
nonrotoBku 08.03.01 «Cmpoumenbcmeoy»,pa3padoTaHbl B COOTBETCTBHM C HOPMATHBHBIMH
JOKYMEHTaMH, MpeAcTaBIeHHbIMU B mporpamme. OLieHOUYHbIE U METOJUYECKHE MaTepuabl M0
mucuuruinee  «Mamemamuka» npeqHa3HAYeHbl AN TEKYLIEro KOHTPOJS U MPOMEKYTOYHOU
aTTeCTallMd U TIPENCTABISAIOT COOOH COBOKYMHOCTH pa3paboraHHbIX Kadenpoit «Cucmemot
AGMOMAMUSUPOCAHHO20  HPOCKMUPOGAHUA U MOOCIUPOGAHUA»  MATEPUATOB IS
YCTAHOBJICHUS YPOBHS M Ka4€CTBA NOCTHKEHUSI OOYHArOIUMUCS PE3YIbTATOB OOYUECHHS.

3anayaMy OLIEHOYHBIX U METOIUYECKUX MaTepHaliOB SIBJISETCS KOHTPOJb U yIpaBieHHUe
MPOLECCOM, MPUOOpeTeHuss OOy4YaIOMUMUCS 3HAHWH, YMEHWH, HABBLIKOB M KOMIIETEHLIUH,
3asIBJICHHBIX B 0OPa30BaTEJIbHON MPOTrpaMMe IO JTaHHOMY HAaIpaBJIEHUIO MOAroToBKU 08.03.01
«Cmpoumetbcmeo», HanPaBIECHHOCTD (podpmn) «IKcnepmusa u ynpaejienue
HEOBUINCUMOCHIBIO .

OueHouHble W METOAMYECKHE MaTepuanbl M0 JucuuIuiuHe <« Mamemamuka»
NPEICTaBJICHbl. MepeYHeMMATEePHAJOB  TeKyllero KOHTPOJsI H  NPOMEKYTOYHOH
aTTecTaluu.

JlaHHbIE MaTepuasbl MO3BOJSIFOT B IOJIHOW Mepe OLCHHTh PEe3yJbTaThl OOyYeHUs IO
mucuuruinae «Mamemamuxay B AIACY, a Taxke OLCHUTH CTeNeHb CHOPMHUPOBAHHOCTH
KOMMYHHKATHBHBIX YMEHUI U HABBIKOB B c(hepe MpohecCHOHATBHOTO OOIIEHUSL.

OBIIME BbBIBO/IbI

Ha ocHOBaHMM NpPOBENEHHONW PELIEH3NH MOYKHO CHENaTh 3aKIIOUEHHE, YTO XapakTep,
CTPYKTypa, COAep’kaHue paboueil mporpaMMbl, OLEHOYHBIX M METOAMYECKHX MAaTepUasioB
NUCHUTIIIUHBI «Mamemamuka» OIIOIl BO mno wHanpasnenuto mnoxarotosku 08.03.01
«Cmpoumenvcmeo», 1o Tporpamme 6Oakaraepuama, paspabOTaHHAT OOUEHMOM, K.N.H,
Axcriomunoii H.B. cootsercrByror TpeboBarmsasm PI'OC BO, coBpemeHHBIM TpeOOBaHUAM
OTpaciy, pbIHKA TPyAa, NMpodeCcCHOHATBHBIX CTAHAAPTOB HAmpaelieHuss NoarotoBku 08.03.01
«Cmpoumenvcmeo»,  HampaBleHHOCTb  (mpodmib)  «IKcnepmusza U ynpaeieHue
HeOBUICUMOCHIBIOYH MOTYT OBITh PEKOMEHJIOBAHBI K UCTIOJIb30BAHUIO.

Penensenr:
[NenepaneuuIit THpexTOP Coxonsckuit B. M.  /
000 «CHcTeMBL, TEXHONOIHHA H CEPBHC» 7 (noanuce) ®. 1O




PELIEH3UA
HA pa0o4yi0 MporpamMmy, OLEHOYHbIE H METOAHYECKHE MATEPHAJbI N0 THCHUILIHHE
«Mamemamurxa»

OIIOII BO no HanpaBJ/ieHHIO TOATOTOBKH
N0 HampaBJIeHNIO NOATOTOBKU 08.03.01 «Cmpoumenbcmeoy,
HANPaBJICHHOCTD (MPOUIIB) «IKCHEPpMU3A U YRPAGIEHUE HEOBUICUMOCHIBIO»
1o nmporpamMmme 0aKajnaspuara

C.B. benoBbiM (mamee TO TEKCTy pELIEH3EHT), NPOBEACHA pereH3us padodeit
IIPOrpaMMbl, OLIEHOYHBIX M METOAMYECKHUX MAaTepuasoB MO AUCLUIUIMHE «Mamemamuka»
OIIOIT BO mo HampasneHuto mnoarotoBku 08.03.01 «Cmpoumenvcmeo», 1O Tporpamme
baxkanaepuama), pazpadorannoii B8 AOY AO BO «ActpaxaHCKuil TOCYIapCTBEHHBIN
ApXUTEKTYPHO-CTPOHUTEIbHBIN YHUBEPCUTET», Ha Kadeape «CHCTeMBl aBTOMAaTH3MPOBAHHOTO
NPOEKTHPOBAHUS U MOJICIHPOBAHUS) (Pa3padoTUHK — JOLEHT, K.JI.H, AkcioTuHa N.B.).

PaccmoTpeB mpencTaBieHHblE Ha PELIEH3UIO MaTepualbl, pPEeLEeH3eHT Mpuulen K
CJIEYIOIIHUM BbIBOJAM:

[IpenbsiBinenHas: paboyast mporpamMma yueOHOM auctumuuHsbl (Monyist) «Mamemamuray
(manee mo Tekcty IIporpamma) cootBerctByer TpeboanusiMm ®I'OC BO mo HampasieHUro
noaroToBku/criequanbHocT  08.03.01  «Cmpoumentvcmeo»,  yTBEPXKIEHHOTO  MPHUKA30M
Munncrepctea obOpasoBanusi m Hayku Poccuiickoit @enepaunu ot 31.05.2017, Ne 481 u
3apeructpupoBanHoro B Muntocte Poccun 23.06.2017, Ne 47139.

IIpencraBnennas B IIporpamme axkTyanbHOCTh y4eOHOW MAMCLUILUIMHBI B paMKax
peanuzannu OITOIT BO He momiekuT cOMHEHUrO. J{MCUMIUIMHA OTHOCHUTCS K 00sA3ameilbHoul
yacTu yueOHoro nukia bnok 1 «/lucuummmasl (MOgyam)y.

IIpencraBnennass B Ilporpamme wenb y4eOHOW  AUCIHUILIUHBI  COOTBETCTBYIOT
TpeboBarmsim  PI'OC  BO  wHanpamienuss noarotoBkul8.03.01  «Cmpoumeivcmeoy,
HANPaBJICHHOCTD (POUIIB) «IKCHEPMU3A U YRPABIEHUE HEOBUICUMOCHIBIOY .

B cooreerctBun ¢ Ilporpammoii 3a AUCUUILIUHON «Mamemamuka» 3aKperyieHbl 2
komnemenyu (YK-2, OIIK-1), xoTopble peaan3yroTcsl B OObsSBICHHBIX TPEOOBAHUSAX.

PesynbraTel oOyueHusi, mpencraBieHHble B lIporpamMMe B KaTeropusix 3Hams, yMento,
UMems HABbIKY COOTBETCTBYIOT CIeUU(UKE W CONEP)KAHHIO IUCLHUILIMHBI U AEMOHCTPHPYIOT
BO3MOXKHOCTb MOJy4€HHMsI 3asIBJE€HHbBIX PE3YJIbTaTOB.

HUndpopmaruss 0 B3aUMOCBSI3M HW3y4a€MbIX JAUCLUUIUIMH M BOMPOCAM HCKIIIOYECHUS
OyOMupoBaHUsl B CONEPXKAHMM AMCLUUIUIMH  COOTBETCTBYET ACHCTBUTENBHOCTH.  YueOHas
mucuurinHa «Mamemamuka» B3aumocBsizaHa ¢ apyrumu auciurummdamu OOII BO  mo
HAmpaBJIeHUO 1oAroToBkH 08.03.01 «Cmpoumenbcmeo», HaANpaBleHHOCTh (Tpoduib)
«IKchepmuza U ynpagienue HeEOBUINCUMOCHIBIO» W BO3MOXKHOCTb AyOJHPOBAHUS B
COJlep>KaHUU OTCYTCTBYET.

IlpencraBnennass  Ilporpamma  mpexnosaraer  WUCIHOJB30BAHHE  COBPEMEHHBIX
00pa30oBaTENbHBIX TEXHOJIOTUH MPHU PeaM3alud Pa3IMYHbIX BUAOB yueOHON paboThl. DPOpMEI
00pa3oBaTENbHBIX TEXHOJOTUH COOTBETCTBYIOT CIEL(PHKE TUCITUILIIHHBL.

IIpencraBnenHsle W omnucaHeble B llporpamMme Qopmbl Tekyueld OLEHKH 3HaHWUN
COOTBETCTBYIOT crielIM(pUKe AUCLUTUINHBI B TPEOOBAHUSIM K BBIITYCKHHUKAM.

dopMa NPOMEXKYTOUHOH  aTTecTallil 3HAHUH  fakaiaeépa, TpenyCMOTpPEHHas
[Iporpammoii, ocymectisieTcs: B popme 9xzamena. Popmbl OTICHKU 3HAHUH, TPEACTABICHHBIC B
Paboueit mporpamMme, COOTBETCTBYIOT —crelu(puKe OUCUUIUIMHBI U TpeOOBaHUAM K
BBIITYCKHUKAaM.

YuebHO-MeTon4Yeckoe OOecredeHne  AUCHUTUTHHBI IIPEICTaBJIEHO OCHOBHOI,
IOTIOJIHUTENIbHON JIUTEPAaTypOi, MHTEPHET-pecypcaMu M COOTBETCTBYyeT TpebosaHusm PI'OC
BO mnampasnenuss moxarotosku 08.03.01 «Cmpoumenbcmeoy», HanpaBIeHHOCTb (TPOQHIIb)
«IKCcnepmu3a u ynpasiieHue HeOGUNCUMOCHIBIOY .



MarepuanpHo-TexHUUeCKoe obecriedeHne cootBercTByeT TpeboBanmsim PI'OC BO
HampaBieHuss noAarotoBkul8.03.01 «Cmpoumenbcmeo», HanpaBiIeHHOCTb  (mpoduib)
«IKchnepmu3a u ynpasienue HeOGUICUMOCMBbIO» U crieln(prKe TUCIUITINHBL «Mamemamuxay
u ofecrieunBaeT UCIOJIb30BAHNE COBPEMEHHBIX 00Pa30BATENbHBIX, B TOM YHCIIE HHTEPAKTUBHBIX
METOJIOB OOy4YEeHHUsI.

IIpencraBneHHble Ha PELIEH3UIO OLIEHOYHbIE U METOJMUYECKHE MaTepHualibl HampaBlIeHUs
nonrotoBku 08.03.01 «Cmpoumenvcmeoy», pa3pabOTaHbl B COOTBETCTBHH C HOPMATHBHBIMHU
JOKYMEHTaMH, MpeAcTaBIeHHbIMU B nporpamme. OLeHOUYHbIE U METOJUYECKHE MaTepuabl M0
oucuurinee  «Mamemamuka» npegHa3HAYeHbl AN TEKYLEro KOHTPOJS U MPOMEXKYTOYHOM
aTTeCTallMd W TPEINCTABIISIOT COOOH COBOKYMHOCTH pa3paboTaHHbIX Kadenpoit «Cucmemot
AGMOMAMUUPOCAHHO20  HPOCKMUPOGAHUA U MOOCIUPOGAHUA»  MATEPUATOB IS
YCTAHOBJICHUS YPOBHS M Ka4€CTBA JOCTIKEHUSI OOYHaIOIIMMUCS Pe3yJIbTaTOB OOYUEHUS.

3anayaMy OLIEHOYHBIX U METOJUYECKUX MaTepHUaliOB SIBJISETCS KOHTPOJb U yIpaBeHUe
mpoLeccoM, mnpuodOpereHus OOy4YAIOIUMUCS 3HAHWN, YMEHWH, HABBLIKOB M KOMIIETCHLIUH,
3asIBJIGHHBIX B 00pa30BaTEJIbHON MPOTrpaMMe IO TaHHOMY HAaIpaBJIEHUIO MOoArotoBku 08.03.01
«Cmpoumenvcmeo»,  HampaBleHHOCTb  (mpodwib)  «IKcnepmusza u  ynpaesieHue
HeOBUICUMOCHIBIO .

OueHouHble W METOAMYECKHE MaTepuanbl [0 JucuuIuiuHe <« Mamemamuka»
NPEICTABJICHb. MepeYHeM MATepHAJIOB TeKYLlero KOHTPOJsI H MNPOMEXKYTOYHOH
aTTecTaluH.

JlaHHbIE MaTepuasibl MO3BOJSIFOT B IOJIHOW Mepe OLCHHTh Pe3yJbTaThl OOydeHUs 10
mucuntuinae «Mamemamuxay B AIACY, a Taxke OLEHUTH CTeNeHb CHOPMHUPOBAHHOCTH
KOMMYHHKATHBHBIX YMEHUI U HABBIKOB B chepe MpohecCHOHATBHOTO OOIIEHUsL.

OBILIME BbIBO/IbI

Ha ocHOBaHMM NPOBEAEHHOW PELIEH3UH MOYKHO CHENaTh 3aKIIOUEHHE, YTO XapakTep,
CTPYKTypa, COAep’kaHue padoueill mporpaMMbl, OLEHOYHBIX M METOAMYECKHX MAaTepUasioB
MUCLUTUINHBI «Mamemamuka» OIIOIl BO mno wHanpasneHutro mnoarotosku 08.03.01
«Cmpoumenvcmeo», 1o Tporpamme Oakaiaepuama, pa3pabOTaHHAS OO0UEHMOM, K.N.H,
Axciomunoii H.B. cootserctByror TpeboBarmsam PI'OC BO, coBpemeHHBIM TpeOOBaHUM
OTpaciy, pbIHKA TPyAa, NMpOo(eCCHOHATBHBIX CTAHAAPTOB HAIpaBlieHUs MOATOTOBKU 08.03.01
«Cmpoumenvcmeo»,  HampaBleHHOCTb  (mpodwnb)  «IKcnepmusza u  ynpaeieHue
HeOBUICUMOCHIBIOY» U MOTYT ObITh PEKOMEHIOBAHBI K UCITIOJIB30BAHUIO.

Peuensent:

Hupexrop MucTHTYTa MHGOpMaNMOHHEIX TCXHOJIOTHH H ==
kommyHukauuii @I'BOY BO «Acrtpaxasnckuit

roCy/IapCTBEHHBIN TeXHHYCCKHHE YHHBEPCHTET» F e SIS TN / C.B. Benos /
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MuHHCTEPCTBO 00pa3oBaHus M HAYKH ACTPaxXaHCKoH o0aacTH
lFocynapcTBeHHOEe aBTOHOMHOe 00pa3oBaTeNbHOE YYpexKaAeHHE
AcTpaxaHckoi obOaacTu Bricmero obpasoBanus
«AcTpaxaHCKU® rocyiapcTBeHHBIH AapXHTEKTYPHO-CTPOHUTEAbHBIH

YHHBEPCHTET)»
(TAOY AO BO «ATACY»)

OHEHOYHBIE U METOINYECKHUE MATEPHUAJIbI

HaunveHnoBaHHe TUCHUANIIHHBI

MaTtemaTuka

(YKQ3b160eMCsl HAUMEHOBAHUE 6 COOMBEMCMEUL C YHeOHbIM NIAHOM)

ITo HanpaBJ€HHUI MOATr0TOBKH

08.03.01 «CTPOUTEJILCTBO»

(Ykazvleaemes HaumeHnosanue nanpasnenus noozomosku ¢ coomgememeuu ¢ PI'OC)

Hanpasaennocts (mpoguis)

((HDOMBIIHJIGHHOG U TI'paXXAaHCKOE€ CTPOUTEIILECTBOY, «TemnorazocHaOXXeHUEe W

BCHTHUIIATIHA , ((BOJIOCH8.6)K6HI/I6 U BOAOOTBCIACHHEY, ((9KCH€DTH3& M YIIpaBJic-

HUEC HCEABUXHMMOCTEIO»

(ykaszwvieaemcs Haumenosanue npopuis ¢ coomeemcemeuu ¢ OIIOI)

Kadenpa CucreMnl aBTOMATU3HWPOBAHHOI'O MPOCKTUPOBAHNMA ¥ MOJACJTIUPOBAHNA

Kpanu¢ukanus BEIIYCKHUKA OAKaA1aep

Acrtpaxans — 2019



PazpaboTuuk:

JIOIIECHT, K.II.H. Axcrotuna U.B.

Z

(3aHuMaemast JOJDKHOCTb, (moanuce)
y4EHasl CTEIIeHb U Y4EHOE 3BaHUE)

OIIeHOYHbIE M METOIMYECKHIE MaTepHaIbl PAaCCMOTDPEHBI M YTBEP)KICHBI Ha 3aCEaHUH Ka-
denpsr «CHCTEMEI  aBTOMAaTH3HPOBAHHOTO IIPOGKTHPOBAHHUS M MOJENMPOBAHHSL» MPOTOKON
¢ 20 2/
N or D% 49 r.

3aBenyromuii kadenpoit

-

Xomenko T.B.

(moafivce)
CornacoBaHo:
[Tpencenarens MKH «CtpouTtenscTBoy

HaIpaBIeHHOCTH (Ipoduib)

«IIpoMBIIIIEHHOE M TpaXXKTAHCKOE CTPOUTEIBCTBOY %&’/K /~// //}éé'&vy/é/

(moanuce) ®.1.0.

[Ipencenarens MKH «CtpouTtenbcTBo»

HanpaBlIeHHOCTh (mpoduns) «TemmorazocHaOXeHHe W BEHTHIISILIHS)

(nmoxmnuce) @.1.0.

[Ipencenarens MKH «CrpoutenscTBo»

HarpaBleHHOCTh (mpoduins) «BomocHabkeHHe W BOIOOTBEICHHEY e 1O ZWJW

(nmoamuce) ©.1.0.

ITpencenarens MKH «CtpouTtenscTBO»
HalpaBJIEHHOCTH (TIpo(HIIE)
«JKCIepTU3a W YIpPaBICHHE HEIBWIKHMOCTHION ///;/ g //y 7Y OB A-

M (noamnuce) @.1.0.
Havansauk YMVY A / % / // % f/

Eno;mncs)
Hauansank YMO BO %7 /f / / /;/M 2 /

(nomnu b)



1.1.

1.2.1.
1.2.2.

1.2.3.
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COJEPXXAHUE:

OueHoYHBIE U METOIMYECKIE MaTePHAIIBI IS IPOBEICHUS TEKYIIEro KOH-
TPOJISL YCIIEBAEMOCTH ¥ IIPOMEKYTOYHOM aTTECTAI[U O0yJaroIUXCs 110
JHCLIUILINHE

Ilepeuens KoMIETEHINH ¢ YKa3aHUEM 3TAIIOB HX (HOPMHUPOBAHUS B
IIPOIIECCE OCBOEHHUS 00pa30oBaTeIbHOMN MpOrpamMm

OrnucaHre nokasaTenell ¥ KpUTEpUEB OIICHUBAHUS KOMIIETEHIMH Ha
pa3IMYHBIX dTalax uX GOPMHUPOBAHUS, OIIHCAHUE NIIKAT OLEHHBAHUS
IlepeyeHb OIIEHOYHBIX CPEACTB TEKYIIEH (HOPMBI KOHTPOJIS

Omnucanne nokasarenei U KPUTEPHEB OLIEHMBAHMS KOMIIETEHIUH 110 [HC-
LUIIMHE HA PA3JINYHBIX 3Tanax ux GopMHUpOBaHNUS, ONTHCAHUE IIIKAIT Olle-
HUBAHUSA

[IIxaya OLlEHUBAHUS

THITOBBIE KOHTPOJIBHBIC 33IaHVSI WIIMA HHBIE MaTePHAIIBI, HEOOXOIUMBIE IS
OIICHKHU 3HAHUMN, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIUX 3Tabl GOPMUPOBaA-
HUS KOMIIETEHIUH B IIPOLIECCE OCBOEHUS 00pa30BaTENbHOM MPOTpaMMBI
Ilepeyens 1 XapaKTepUCTUKH IPOLEAYPHI OLICHUBAHUS 3HAHUM, YMEHUH,
HAaBLIKOB, XapaKTEPU3YIOIIKX 3Tallbl OPMUPOBAHUS KOMIIETEHIIHIMA
[Ipunoxxenus

Crp.

i
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1. OueHoynble u METOAUYECKHEC MaTepHaJbl AJsi NPOBEACHHSI TCKYIICro KOHTPOJISA YCIIEBACMOCTH H II[)OMC?KyTO‘IHOﬁ ATTECTAHNH
Oﬁy‘-lﬂlOlIlHXCﬂ o JUCUMIIJIHHE
O11eHOYHEIE B METOUYECKUE MaTCprualibl SABJIAIOTCS HEOTHEMJIEMOM 4YacThbIO pa6oqeﬁ porpaMMbl JUCHUIIJIMHBI A IIPEACTABIICHLI B BUJI€ OTACIIb-

HOI'O JOKYME€HTAa

1.1. Hepeqeﬂb KOMIIETEHIUH ¢ YKA3aHHCM 3TAalloB HX q)OpMPlpOBallﬂﬂ B IIpouecce OCBOCHU O6p2130B3TCJIbHOﬁ IporpaMmmbl

Unpexc u popmyuposka

I/Ill}ll/lKaTO PbI J0CTHIKE-
HHA KO MﬂeTeHuHﬁ,

Homep pa3aena gucuuminHel (B COOTBETCTBHUH ¢ IL.5.1

PIIN)

®opmMbI KOHTPOJIA ¢
KOHKpeTH3anuen 3a-

SRR yera"osJjieHHbie OITOIT 5 3 4 5 5 ; 3 o 110 11 JaHUS
1 2 4 5 6 ri 8 9 |10 | 11 | 12 | 13 14
YK -2: YK -2.6: 3HaTh:
Cnocoben CocraBieHHE | METOIBI COCTABJIEHUs IIO- 1. Bompocsr K sk3ame-
OIpPEJIENISTh 1nocje10Ba- CJIEJIOBATENLHOCTH  (&JIro- HaM I10 BCEM paszjiesiaM
Kpyr 3aja4 B TEJILHOCTH pUTMa) pEelICHHUs 3a/Ia4H. JUUCITUTUTAHBL.
pamkax Io- (anroput™a) 2. KomrutexT 3amanuii
CTaBJICHHOM pelieHus 3a- X X X | X | X | X X | X | X | X X | st TecToB (MTOrOBOE
1IeJIM ¥ BBIOH- | J1auu. tectupoBanue) Nol.
paTh ONTH- 3. KommuexT 3aganuit
MaJlbHBIE CIIO- JUISL TECTOB (MTOTOBOE
coOblI UX pe- tecTupoBanue) No2.
IICHUS, UCXOJSI YMeTs:
U3 JICHCTBYIO- COCTaBJSATH  IOCIJIE/IOBa- 1. KommiexT 3amaHuit
[IMX NPaBOBBIX TEJILHOCTD (asiroput™) JUISL TECTOB (MTOrOBOE
HOPM, HMEIO- pEHIeHHs 3a/1a4u. tectupoBanue) Nol.
LIUXCS pecyp- x IxIx!Ix!Ix!x!Ix!|x!|x]!| x| x 2. KommiexT 3amanuit
COB U OTpaHH- JUIsL TECTOB (MTOrOBOE
YEeHHUH. TecTHpoBanue) No2.
3.Konrponbunie pabo-
oI No 1,2.3.4.
meTh HaBBIKU:
cocrapienus mocnenosa- | v | v | v | v |l x | x | x | x| x| x| x 1. KommnekT 3anaHuit
TEJIbHOCTH  (QJIrOpuT™Ma) JUIsL TECTOB (MTOrOBOE




PCHICHUS 3a1a9u.

tTectupoBanue) Nol.

2. KoMIuiexT 3amgaHuit
JUIT TeCTOB (UTOTOBOE
TecTHpoBaHue) No2.
3.Kourponsusie pado-
eI No 1,2,3.4.

OIIK - 1:
Cnocoben pe-
11aTh 33J1a4u
npodeccuo-
HaJIBHOM Jiesi-
TEJILHOCTH Ha
OCHOBE HC-
MOJIL30BAHUS
TEOPETHUYECKHUX
U IpaKkTHye-
CKHX OCHOB
€CTeCTBEHHBIX
U TEXHUYECKUX
HayK, a TakxKe
MaTemaruye-
CKOTO arapa-
Ta.

OIIK - 1.6:
Pemenue
UH)KEHEp-
HBIX 3aja4 C
ITOMOIIBIO
MaTeMaTH-
YeCcKOro ar-
napara BeK-
TOPHOHW  aJ-
rebpel, aHa-
JIMTUYECKOH
IrE€OMETPHH.

3HATE:

MaTeMaTHYECKUH ammapar
BEKTOPHOH anrebpsel, aHa-
JUTUYECKOH reOMETPUH H
MaTeMaTHYEeCKOIo aHaJIu-
3a.

1.Bompock! k 5k3amMeny
1 cemectp (c 8 m058).

2. Bompock! k sx3amMeny
2 cemectp (¢ 1 mo 32).
3. KomiuiekT 3amaHuii
JUISL TECTOB (HMTOroBOE
tectupoBanue) Nel (3a-
Jnanwmsi ¢ 27 mo 92).

4. KommnekT 3amaHuii
JUISL TECTOB (MTOrOBOE
tecTupoBanue) No2 (3a-
nanwus ¢ 1 mo 30).

VYMeTh:

pelarb HHXXEHEpHbIE 3a-
Ja4yy ¢ IIOMOLIBIO MaTema-
TUYECKOIO arrapara Bek-
TOpHOH anredppl, aHaIu-
TUYECKON TIEOMETPUU H
MaTEeMaTHYECKOro aHaju-
3a.

1. Kommiexkt 3amaHuit
JUISL TECTOB (UTOrOBOE
tectupoBanue) Nel (3a-
Janus ¢ 27 mo 92).

2. Komrmuiexr 3apanuit
JUTSL TECTOB (MTOTOBOE
tecTupoBanue) No2 (3a-
Janus ¢ 1 mo 30).
3.KontpoisbsHas pabora
No 1(zamanus ¢ 2 o 0).

MeTh HaBbIKH:

PCUICHU A HHKCHCPHBIX
3aJa4y ¢ IIOMOIIBKO MaTe-
MaTH4YECKOI'O araaparta

1. Komiuiekt 3amaHuii
JUIS. TECTOB (UTOrOBOE
tectupoBanue) Nel (3a-
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BEKTOPHOU aJireOphl, aHa-
JTUTUYECKOH I'C€OMETpUHU U
MaTeMaTHYeCKOro aHaju-
3a.

nmanus ¢ 27 mo 92).

2. Kommexr 3amannii
JUTSL TECTOB (MTOTOBOE
tectupoBanue) No2 (3a-
nmanus ¢ 1 mo 30).
3.KonTponbHas paboTa
Ne 1(3apanust ¢ 2 1o 6).

OIIK - 1.7:
Pemenue

YpaBHEHUH,
OITUCHIBA-

IOIAX  OC-
HOBHBIE (u-
3UYECKHUE

IIPOIECCHI, C
pUMEHe-

HUEM METO-
OB JIMHEH-
HOU ayreb-
pBI U Marte-
MaTHYECKO-
ro aHaJtu3a.

3HaTh:

METOJB! JIMHEWHOU ayreo-
pBl M MaTreMaTHYECKOro
aHanmusa;

1.Bompoce! K sK3aMeHy
1 cemectp (¢ 1 mo 7, ¢
33 o 58).

2. Bonpocs! k 3x3ameny
2 cemectp (¢ 1 mo 32).
3. Kommnekr 3amaHuii
JUISL TeCTOB (MTOrOBOE
tectupoBanue) Nel (3a-
magust ¢ 1 mo 26, ¢ 58
o 92).

4. KoMmruiekT 3amaHuit
JUISL TECTOB (UTOrOBOE
tectupoBanue) No2 (3a-
nanusi ¢ 1 mo 30).

VYMersn:

pemaTh ypaBHEHHUs, OIMH-
CBIBAIOIIME  OCHOBHBIC
(u3uyeckue npoueccsl, ¢
IPUMEHEHHEM  METOJOB
JMHEUHOH anrebpbl U
MaTeMaTU4yecKoro  aHa-
nu3a;

1. KomruiekT 3amaHMi
JUIS TeCTOB (UTOrOBOE
tectupoBanue) Nel (3a-
nanus ¢ 1 mo 26, ¢ 58
no 92).

2. KommiexT 3amanuit
JUISL TeCTOB (MTOrOBOE
tectupoBanue) Ne2 (3a-
nanus ¢ 1 mo 30).
3.KourtponpHas pabota
Ne 1 (zamanus  1,7,8.9,
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10).
4.KoutponpHas pabota
No 2 (3amanmst ¢ 1 1o
10).
5.KontponsHas pabota
No 3 (3amanmst ¢ 1 mo

7).

MMeTr HAaBBIKU:

pelesns YpaBHEHUH,
OIIMCBIBAIOIIMX OCHOBHBIE
(u3UUECKUE IPOIECCHI, C
IPUMEHEHHEM  METOJIOB
JUHEHHOU anre6pbl U Ma-
TEMaTUYECKOr0 aHaJIu3a.

1. KommuiekT 3ananuii
JUISL TECTOB (MTOTOBOE
tectupoBanue) Nel (3a-
maaust ¢ 1 mo 26, ¢ 58
o 92).

2. Kommnexr 3ananwuit
JUIs. TeCTOB (HMTOrOBOE
tectupoBaHue) Ne2 (3a-
nanus ¢ 1 mo 30).
3.KonTtponsHas pabora
No 1 (3amanus 1,7,8,9,
10).

4.KontposbHas pabota
No 2 (3amanust ¢ 1 mo
10).

5.KonTponeHast pabora
Ne 3 (3amanust ¢ 1 mo
Tk

OIIK - 1.8: | 3naTh:

O6paboTka OCHOBHBIE BEpPOSITHOCTHO-

pacyeTHBIX CTaTUCTUYECKUE  METOJIbI Bomnpock! k ax3ameny 2
U OKCIEpH- | 0OpabOTKH pacueTHBIX M cemectp (c 58 mo 74).
MEHTaJlb- 9KCIIEPUMEHTANIBHBIX JaH-

HBIX  JIaH- | HBIX.

HBIX BEpPO- | YMmeTs:

STHOCTHO- IIPOBOJTUTH 00paboTKy KontpospHas pabora
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CTaTUCTH- pacyeTHBIX M  OKCIIEPH- No 4 (3amanust ¢ 8 mo

YECKHUMH MEHTaJbHBIX JIAHHBIX BE- 133,
METOJIaMH. POSITHOCTHO-

CTaTUCTHYECKHUMU  METO-

JIAMH.

MeTh HaBBIKHU:

00paboTKH pacyeTHBIX |

SKCIEPUMEHTAIBHBIX JIaH- KontponbHas pabota
HBIX BEPOSTHOCTHO- X No 4 (zamanust ¢ 8 o
CTATUCTHYECKHUMH  METO- 15).

JIaMH.

1.2. Onncanne moxasarejeii u KpPpHUTEpHUEB OUECHUBAHMS KOMIIETeHUMIT Ha Pa3s/IMYHBIX 3TAalmax HX (l)O[)MH[)OBaHI/lﬂ, OINMUCAHHEC IIKAJ
OUCHHUBAHUSA

1.2.1. IlepeyeHb OLEHOYHBIX CPEACTB TEKYIIEr0 KOHTPOJISI yCIEBAEMOCTH

HaumMeHOBaHUE OIEHOYHOTO KpaTkas xapakTepucTHKa OIIEHOYHOTO CPeJICTBA [TpencrasieHue ONEHOYHOTO
cpencTBa cpencTra B GoHne
KontposnbHas pabora CpencTBo poBepKH yMEHHUH IPUMEHSITH [10Jy4eHHBIE 3HaHUS JUTs penre- | KOoMIUIEKT KOHTPOJIbHBIX 3aJaHui
HUSl 3a/1a4 ONPEIEJICHHOTO THIIA [0 TEME WJIH pa3jieity 10 BapHaHTaM
Tecr Cucrema cTaHIapTU3MPOBAHHBIX 3a/IaHUH, TO3BOJISTIONIAS aBTOMATU3H- | DOHJI TECTOBBIX 3aIaHU
pOBaTh IPOLEAYPY U3MEPEHUS YPOBHS 3HAHHN, YMCHUN B HABBIKOB 00Y-
YaIOLIEeroCs]

1.2.2. Onucanne mokasareJieii 1 KpUTEPHEB OMEHHBAHMS KOMICTEHIMI M0 AUCHHMIUINHE HA PA3JIHYHBIX 3TANAX HX GOPMHUPOBAHHUS, ONIHCA-
HHE KA OLeHUBAHUS

Komnerennus, ILnanupyembie pe- IlokazaTesn u KPHTEPHH OLEHHBAHHUS PE3YJIbTATOB 00yUYeHUsI
9TAINbI 3yJbTAThI 00y4eHHsI




OCBOCHMUSA

Huzxe noporosoro

IToporosslii ypoBenn

IIpoaBuHyTHIH ypoO-

Beicokuii ypoBenb

KOMIETeHIHH YPOBHS (3auTeno) BCHb (3auTeno)
(ue 3a4TeHO) (Baureno)
1 2 3 4 5 6
YK -2: YK - 2.6: 3unaer (YK - 2.6) - | OOyuaromuiicst He | O6yuaromuiics  3Haer | OOy4varomuiicss 3Haer | OOyJaronuiicss 3HaET
Crnocoben | Cocranie- METOJBI COCTaBjie- | 3Ha€T W HE IIOHUMAET | METOJbI  COCTABIICHUSI | U TOHUMAET METOJBI | U IIOHHMAET METOJIbI
OIIPEICIISATE | HUE TOCHe- | HHUs [IOCJIEIOBA- | METOJIBI COCTABJICHUS | MTOCNIENOBATEILHOCTH COCTaBJICHUSI  IIOCJIe- | COCTABJIEHUSI  IIOCIIE-
Kpyr 3ajad | J0BaTejb- TEIBHOCTH  (aro- | MOCIENOBATEILHOCTH | (JIrOpUTMA) pEUIeHHs | JOBATENLHOCTH  (ayi- | moBaTeibHOCTH  (&i-
B paMKax | HOCTH (aj- | puTMa)  pemeHus | (AIrOPUTMA) PEIICHHS | 38Jaul B THIOBBIX CH- | TOPUTMA)  PEIIEHHUs | TOPHTMA)  PEIIEeHHs
II0CTaB- roOpuTMa) 3a/1a4. 3a/1a4u. Tyanusix. 3a/laydl B THUIIOBBIX | 33J]a4y B CHTYaIlMsIX
JICHHOU pEIIEeHUS CUTyallUssX M CHTYya- | IOBBIIICHHOM  CIIOX-
L[EIH U BBI- | 33Ja4H. UsX  IIOBBIIIEHHOM | HOCTH, a TaKXXe B He-
Oupatp om- CIIOYKHOCTH. CTaHIAPTHBIX "
TUMaJIbHbIE HEIPEIBUICHHBIX CH-
CII0COOBI Tyalusx, co3jiaBasi
uX peuie- IIpU 3TOM HOBEIE Ipa-
HUSI, HCXO- BUJIA U AITOPUTMBI
I U3 Jeu- NEeHWCTBUH.
CTBYIOIIIUX Ymeer (YK — 2.6) - | OOygaromiuiicst He | OOyuaromuiics  ymeer | O6yvaromuiicss ymeer | OOyJarommicss ymeeT
IIPABOBBIX COCTaBJISATH IIOCJIE- | YMEET COCTABJIATH IIO- | COCTABIISITh IMOCJENOBA- | COCTABIATH IOCIEN0- | COCTABISATE ITOCIIEI0-
HOPM, JIOBATEJIbHOCTU CJIEIOBATEJILHOCTH TEJIbHOCTU (QITOpPUTMA) | BaTEJIBHOCTH  (Qiro- | BaTEJbHOCTH  (airo-
HUMEIOIITHX- (anroput™ma) pere- | (AITOPUTMA) PELICHHMS | PELICHUs 3aJaudl B TH- | PUTMA) PEINCHUS 3a- | PUTMA) pEIIeHUs 3a-
csi pecyp- HUSI 3aJ1a9H. 3aJ1a4H. IIOBBIX CUTYaI[UsIX. JlaYyd  IIpH pEIICHUH | Jaud IpPH  pEHICHUHU
COB H podeccuoHaIbHbIX PO eCCHOHATIBHBIX
orpaHuye- 33Jlad B THUIIOBBIX CH- | 33Jlad B CHUTyaIUsx
HUH. Tyanusx ¥ CUTyalusaX | MOBBIUICHHOM  CJIOXK-
MOBBIIEHHOW  CJIOX- | HOCTH, a TaKXe B He-
HOCTH. CTaHAAPTHBIX U
HENPEJABUICHHBIX CH-
Tyanusx, co3/1aBast
IpH 3TOM HOBEIE Ipa-
BUJA U aAJITOPUTMBI
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IEeHCTBUIA.

Hmeer HABBIKH
(YK - 2.6) - co-
CTaBJICHUS  IIOCJIE-
JIOBaTEeILHOCTH
(anmropurma) perie-
HHMS 3aJ1a4H.

Ob6yuarornuiicst HE
UMEeT HaBBIKH IO CO-
CTaBJICHHUSI  MOCJIEO-
BaTEJIBHOCTH  (airo-
pHTMa) peIleHHs 3a-
JIaYH.

Obyyaronuiics uUMeeT
HaBBIKM II0 COCTaBJIe-
HUSL II0CJIC/IOBATEIBHO-
ctu (anropurtMma) perie-
HUS 33J]Ja4d B THIIOBBIX
CUTYAaIHSIX.

O6yuaromuiicss umeer
HaBBIKKA II0 COCTaBJIe-
HUSl  IIOCJIEIOBATEIIb-
Hoctd  (anropurma)
pelleHusl 3aJadd B
TUIIOBBIX CUTyalUsIX U
CUTyalMsIX HOBBIIICH-
HOM CJIO’KHOCTH.

O6yuaronuiicss umeer
HAaBBIKH I10 COCTaBJIE-
HUSL TIOCJIEIOBATEIIb-
HOCTH  (aJropuTma)
pemieHus: 3agayd B
CUTYalUsIX IOBBIIICH-
HOM CJIO)KHOCTH, a
TaKk)Xe B HECTaHIapT-
HBIX U HENpPEeBHICH-
HBIX CHUTYyallUsX, CO-
3/1aBasi IIpU 3TOM HO-
BbIC MpaBUJIa U aJro-
PUTMBI JICHCTBUHA.

OIIK - 1:
Crniocoben
perarpb
3aJ1a4n
npodeccu-
OHAaJIbHOU
JIesITeNbHO-
CTH Ha OC-
HOBE HC-
10JIb30Ba-
HUS TEOpe-
THYECKHUX U
npaKTHye-
CKHX OCHOB
€CTeCTBEH-
HBIX U TE€X-
HUYECKHX
HayK, a
TaxKe Ma-

OIIK - 1.6:
Pemenue
UHXXEHEp-
HBIX 33J1a4 C
IOMOLIBIO
MaTemMaTH-
4eCKOro
amnnapara
BEKTOPHOU
anreOpel,
aHAIMTHYE-
CKOM reo-
METPHUH.

3naer (OIIK — 1.6) - | O6yuaromuiics He | O6yuaromuiics  3Haer | OOyyvaronmuiicss 3uaeT | OOyJarouMiics 3HaET
MaTeMaTUYeCKHi 3HAET ¥ HE IOHUMAET | ammapar BEKTOPHOH | © NOHMMAET amnmapar | i IIOHMMAaeT armnapar
amnmapar BEKTOPHOH | ammapaT  BEKTOPHOH | anreOpbl, aHaIMTHYe- | BEKTOPHOM  ainreOphl, | BEKTOPHON  anreOpsl,
anreOppl, AaHAIUTH- | aNreOppl, aHATUTHYE- | CKOW I'€OMETPHH M Ma- | AHAJMTHYECKOM Ieo- | aHAIUTHYECKOW Teo-
YECKOM I'€OMETPUM M | CKOH TeOMETpPHM U | TEMATHYECKOTO aHaJM- | MCTPUHM M MaTeMaTH- | METPUHM M MaTeMaTH-
MaTeMaTHYECKOro MaTeMaTH4YeCKOro 3a. YEeCKOro aHajm3a B | YECKOro aHajiu3a B
aHayu3a. aHayusa. THUIIOBBIX CUTYAIUSIX M | CHTyallUsIX IOBBIIICH-
CUTYyallMsIX TOBBIIICH- | HOH  CJIO)KHOCTH, a
HOM CJI0KHOCTH. TaKXe B HECTaHIapT-
HBIX M HEIPEJIBUJICH-
HBIX CHTyalusX, CO-
3aBasi Ipd 3TOM HO-
BbIE IpaBUJia U aJiro-

PUATMBI ACHCTBUH.
Ymeer(OIIK — 1.6) - | O0yuaromuiics He | OOyuaronuiics ymeer | OOyyarommiicss ymeer | OOydaronuiicss ymeeT
pemarh — MHKEHEp- | yMEeT pellaTh HHXKe- | pelaTh  MHXKCHEPHBIE | pelliaTh HHXCHEepHBIC | pelaTh HHXKEHEPHBIS
HBIE 3aJla4yd C I10- | HEpHBIE 3aJa4yd C I10- | 33Ja4H C [IOMOINBIO Ma- | 33Jla4d C IIOMOIIBIO | 33JIa4l C IIOMOIIBIO
MOIIBIO ~MareMaTH- | MOIIbI) MaTreMaTHye- | TeMaTHYeCKOre — amma- | MAaTeMaTHYeCKoro am- | MaTeMaTHYeCKOTo arl-

YCCKOI'o arimapara

CKOro armrapara BEK-

paTa BEKTOpHOH anreo-

napara BEKTOPHOH

rapara BEKTOPHOM
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TeMaTuye-
CKOT0 ar-
napara.

BEKTOPHOH airedpol,
AHAJIMTHYCCKOM
reOMETpUH U Mare-
MaTHYECKOTO aHaJIh-
3a.

TOPHOM anredpsl,
AHAJIMTHYECKON  Teo-
METPHUH H MaTeMaTH-
YEeCKOro aHaJIu3a.

pBL, AHAJIUTHYECKOU
FEOMETPUH M Marema-
THYECKOT0 aHaiu3a B
TUIIOBBIX CUTYAaITHSsIX.

anreOpel, aHaAJUTHYC-
CKOM TreoMeTpuud H
MaTeMaTH4eCKOT o
aHajgu3a B THIIOBBIX
CUTyallUsIX M CHUTya-
LUAX  IOBBIIMIEHHON
CJIO’KHOCTH.

anredpel, aHaJIMTHYe-
CKOM TreoMeTpur u
MaTeMaTHYeCKOro
aHaJlu3a B CHUTYyaIHsIX
IMOBBIIIEHHOM  CJIOX-
HOCTH, a Tak)Xe B He-
CTaHJAPTHBIX H
HEIIPEJBUJICHHBIX CH-
Tyalusx, co3zaBast
IIpX 3TOM HOBBIE IIpa-
BWJIA U QJITOPUTMBI
JEeUCTBUH.

Nmeer HABBIKU
(OIIK — 1.6) - pe-
IICHUSI UHXXECHEPHBIX
33J]ad C TIOMOIIBIO
MaTeMaTHYECKOTO
annapara BEKTOPHOMU
anredpel, aHAJIUTH-
YECKOU reOMEeTpuHU U
MaTeMaTH4YeCKOT0
aHaym3a.

OO6yuarommuiics He
MMEET HaBBIKH periie-
HUsI MH)KEHEPHBIX 3a-
Jlay ¢ IIOMOMUIBIO Ma-
TEMaTUYECKOro amnra-
para BEKTOPHOM aj-
reOpbl, aHAIUTHYE-
CKOM reoMeTpuH u
MaTeMaTHIeCKOro
aHaJIM3a.

OOyuaromuiics umeeT
HaBBIKU PEICHHUS UH-
YKEHEPHBIX 3a7a4 C Io-
MOIIBIO MaTeMaTHue-
CKOT'O anmapara Bek-
TOPHOM aynredpsbl, aHa-
JIATUYECKOU reOMETpUH
1 MaTeMaTH4eCcKoro
aHaJIM3a B TUIIOBBIX CH-
Tyanusx.

OO6yuaroniuiicst umeet
HABBIKU PEICHUsT UH-
YKEHEPHBIX 3aJ1a4 C
IIOMOINIBIO MaTEMATH-
YecKOro amnmapara
BEKTOPHOH anredpsl,
AHAJIIMTUYECKOH Treo-
METPUHU U MaTeMaTH-
YeCcKOro aHajin3a B
TUIIOBBIX CUTYaIUsIX U
CHUTYaIUsIX MOBBIIIICH-
HOM CJI0MKHOCTH.

OOyyaronuiics uMeeT
HaBBIKM PEIICHUS UH-
YKEHEPHBIX 33124 C
IIOMOIIBIO MaTeMaTH-
YECKOI'o arrapara
BEKTOPHOHU anreOphl,
AHAJIMTUYECKOH Ieo-
METPUHM U MaTeMaTu-
YeCKOIr'o aHajiu3a B
CUTYyalHsIX ITOBBIIIEH
HOM CJIOXKHOCTH, a
TaKKe B HECTaHIapT-
HBIX U HEMPEIBUICH-
HBIX CUTYyallUsX, CO-
31aBas IIPU 3TOM HO-
BBIE IIPABUJIA U AJIFO-
PUTMBI JICUCTBUMA.
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OIIK - 1.7

Pemrenne
ypaBHe-
HUH, omnu-
CBIBAIO-
LIHX
HOBHEIC
buznye-
CKHE IIpO-
IIECChI, C
pUMeHe-
HHEM Me-
TOJIOB JIH-
HEHHOU
anredbpel u
MaTeMa-
THYECKOTO
aHaju3a.

OC-

3uaer (OIK —1.7) -
METOABl  JINHEHHOU
anredbppl U Marema-
TUYECKOT'0 aHAJH3a.

OOyuaronuiicst He
3HaeT U HE IIOHHMACT
METO/JIbI JIMHEHMHOU
anreOpel U MaTeMaTH-
YEeCKOro aHajiu3a.

OO6ygaroumuiicss  3HaeT
METOIBl JIMHEHHOM aiI-
reOppl ¥ MaTeMaTHye-
CKOTrO aHam3a.

OOyyaromuiicst 3HaeT
M IIOHMMAeT METOJIbI
JUHEHHOH anreOpnl U
MaTeMaTUYECKOTO
aHaji3a B THUIIOBBIX
CUTyallUsIX W CHUTYya-
LMSIX IIOBBIIIEHHON
CJIOXHOCTH.

OOyyaromuiicss 3HaET
U TOHUMAeT METObI
JUHEeHHOH anrebpbl u
MaTeMaTU4YECKOro
aHaJiu3a B CHUTYaIUsIX
IIOBBIIIEHHOM  CJIOXK-
HOCTH, a TaK)Xe B He-
CTaHJAPTHBIX U
HEIPE/IBU/ICHHBIX CH-
Tyanusx, co3jiaBast
IIpU 3TOM HOBEIE Ipa-
BWJIA ¥ aJITOPUTMBI
JICCTBHI.

Ymeer(OIIK — 1.7) -
pemarb ypaBHEHHS,
OIIMCHIBAIOIIUE  OC-
HOBHBIC (YM3HUECKUE
IIPOIIECCHI, C TPUMEe-
HEHHUEM METO/IOB
JIMHEHHON anredpbl
U MaTeMaTH4eCKOro
aHaJu3a.

Ob6yuaromuiics HE
yMEeT pemiath ypas-
HEHUSI, OITUCHIBAIOLIHE
OCHOBHBIE  (pu3nue-
CKHE TMPOIECChl, C
IPUMEHEHUEM METO-
JIOB JIHHEHHOM asred-
pBI B MaTeMaTHYECKO-
ro aHaJIu3a.

OOyuaronuiics  ymeeT
periarp ypaBHEHHUSI,
OIIUCHIBAIOIIHE OCHOB-
Hble (PU3MYECKHE IIPO-
I[ECChI, C MPUMEHEHUEM
METOJIOB JIMHEWHOU aji-
rebpsl U MaTeMaruye-
CKOTO aHaJli3a B THIIO-
BBIX CUTYaIIHsIX.

OO6yuaromuiicsi ymeer
peuiate  ypaBHEHUS,
OIIMCHIBAIOIIHE  OC-
HOBHBIE  (husuueckue
IPOIIECChI, C IpHUMe-
HEHHEM METOJOB JIH-
HeWHOW anrebpel |
MaTeMaTHYeCKOro
aHaju3a B THUIIOBBIX
CHTyallUsiX W CHUTYya-
IUSAX  IOBBIIIEHHOU
CJI0)KHOCTH.

OOyuyarouuiicss ymeer
pemartb  ypaBHEHHS,
ONMCHIBAIOIIHE  OC-
HOBHBIE (pU3UYECKUE
IPOLECChI, C TpHUMe-
HEHUEM METOJIOB JIH-
HeifHOi anreOpel |
MaTeMaTU4YeCcKoro
aHaJM3a B CHUTYaIHsIX
IIOBBIIIEHHONW  CJIOXK-
HOCTH, a TaKkXe B He-
CTaHJAPTHBIX U
HEIpe/IBUACHHBIX CH-
Tyanusx, co3/1aBast
IIPH 3TOM HOBBIE Ipa-
BUJIA U QITOPUTMBI
JeHCTBUU.
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Nmeer HABBIKHU
(OIIK - 1.7) - pe-
IICHUs YpaBHEHMI,
OITMCBIBAIOIINX — OC-
HOBHBIC (PU3HYECKHEC
IIPOLIECCHI, C IpUME-
HEHUEM METO/10B
JUHEHHON anredpsl
U MaTeMaTU4YECKOTo
aHanusa.

OO6yuaromuiics He
UMEeT HaBBIKHU pellre-
HUS ypaBHEHUH, OIU-
CBIBAIOIIUX OCHOBHBIE
¢$usnueckue npouec-
ChI, C IPUMEHECHHEM
METO/I0B JIMHEHHOMN
anreOpbl U MaTeMaTH-
YECKOT'O aHaJIM3a.

OO6yuaromuiicst UMeeT
HaBBIKU PELICHUsI
ypaBHEHUH, ONUCKHIBA-
IOLIMX OCHOBHEIE (pU-
3UYECKHE IIPOIECCHI, C
IIPUMEHEHHEM METOJ10B
JTMHEHHOH ayreOpsl U
MaTeMaTHYECKOro aHa-
J13a B TUIIOBBIX CUTYya-
IHSIX.

OO6yuaroruiicsi UMeeT
HABBIKH PEILICHUS
ypaBHEHHI1, OITUCHI-
BAIOIIUX OCHOBHBIC
(usnueckue mpouec-
CBl, C IPUMEHEHHUEM
METOJOB JIMHEHHOMI
anreOpbl ¥ MaTeMaTH-
YEeCKOro aHalu3a B
THUITOBBIX CUTYallUsX U
CUTYaIUsIX MOBBIIIECH-
HOM CJIOHOCTH.

OOyuaromuiicss umeer
HABbIKU PEILLICHUS
YPaBHEHUH, OITUCHI-
BAIOIIUX OCHOBHBIE
(u3uueckue mpouec-
Chl, C IPUMEHEHHEM
METOJIOB JINHEHHOM
anreOpbl 1 MaTeMaTU-
YEeCKOr0 aHajlu3a B
CHUTyalLUsIX ITOBBIIIEH-
HOM CJIOXKHOCTH, a
TaK)Ke B HECTaHJapT-
HBIX M HEIIPEIBHUICH-
HBIX CUTYyaIUsX, CO-
3J1aBasi IIpd 3TOM HO-
BbIE NIpaBUJIa U aJIro-
PUTMBI IEUCTBUH.

OIIK - 1.8:
O6padot-
Ka  pac-
YEeTHBIX U
SKCIIEepPH-
MEHTaIb-
HBIX JIaH-
HBIX BEpO-
SITHOCTHO-
CTaTUCTH-
YECKUMHU
METOJ/IaMH.

3naer (OIIK — 1.8) -
OCHOBHBIE  BEpOSIT-
HOCTHO-
CTaTUCTUYECKHE Me-
TO/1bI 00paboTku
pacueTHBIX U dKCIIe-
pPUMEHTAJIBHBIX JaH-
HBIX.

OOyyaroinuiicst HE
3HAET U HE NOHUMAET
OCHOBHBIC BEpOSIT-
HOCTHO-

CTaTUCTHYECKHE  Me-
TO/BI 00paboTKH pac-
YETHBIX M OKCIEPH-
MEHTAJIBbHBIX JaHHBIX.

OOyyaromuiicss  3HaeT
OCHOBHBIE BEPOSITHOCT-
HO-CTATHCTUYECKHE Me-
Toibl  00paboTku pac-
YCTHBIX U OKCIEPUMEH-
TQJIbHBIX JIAHHBIX B TH-
TIOBBIX CHUTYallUsIX.

OOy4arouruiicss 3HaeT
A IIOHMMaeT OCHOB-
HBIE  BEPOSITHOCTHO-
CTaTUCTHUCCKHE  Me-
ToABl 00paboOTKK pac-
YETHBIX M 3KCIEpHU-
MEHTaJIbHBIX JAHHBIX
B TUIOBBLIX CUTYAIUSIX
U CHUTyalUsiIX IIOBbI-
LIEHHOM CJIOKHOCTH.

O6yyaroruicsi 3HaeT
¥ TIOHUMAeT OCHOB-
Hble  BEPOSITHOCTHO-
CTATUCTUYECKHUE MeE-
ToJIbI 00pabOTKH pac-
YETHBIX M OKCIIEPU-
MEHTAJIBHBIX JITAHHBIX
B CHUTyalUsiX IIOBBI-
[IEHHOH CJIOXKHOCTH, a
TaKke B HECTaHIAPT-
HBIX M HEHpPEIBUJICH-
HBIX CHTyalMsX, CO-
3JlaBass IpHd 3TOM HO-
BbIC TpaBHJIA U aJro-
PUTMBI IEACTBUM.
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Ymeer(OIIK — 1.8) -
NIPOBOJTUTH oOpa-
OOTKY pacueTHBbIX H

OOGyuarouumiicst He
YMEET IPOBOJIUTH 00-
paboTKy pacueTHBIX U

OOyyatomuiics  ymeer
MPOBOJIUTE  0OPabOTKY
pacyeTHBIX U DKCIIEPH-

Ob6yuaromuiicss ymeer
IPOBOJUTEL 00pabOTKy
pacyeTHBIX U IKCIIe-

OO6yuyaromuiicsi ymeer
IPOBOJUTE 00paboOTKy
pacyeTHBIX W OKCIIe-

IKCIEPUMEHTAIBHBIX | OKCIEPUMEHTAILHBIX | MEHTAJIBHBIX  JAHHBIX | pPUMEHTAIBHBIX  JaH- | pPUMEHTAJIbHBIX  JIaH-
JTAHHBIX BEPOSIT- | JAHHBIX BEPOSITHOCT- | BEPOSITHOCTHO- HBIX  BEPOSTHOCTHO- | HBIX ~ BEPOSTHOCTHO-
HOCTHO- HO-CTATHCTMUECKUMH | CTATHCTUYECKUMHU Me€- | CTATUCTHUYECKUMHU M- | CTATUCTHYECKHMHU Me-
CTATUCTUYECKUMHU METOHAMHU. TOJaMHU B THUIIOBBIX CH- | TOAAMH B THIOBBIX | TOZaMH B CHTYaLMSIX
METOJIAMH. Tyalusx. CUTyallUsiX M CHUTya- | NOBBILICHHOM  CIIOXK-
IIUSIX  TTOBBIIICHHOM | HOCTH, a TaKXXe B He-
CJIO)KHOCTH. CTaHJIAPTHBIX u
HEIpeJIBUICHHBIX CH-
Tyauusx, cozaBast
IIpU 3TOM HOBBIE IIpa-
BHJIa W aQITOPUTMBI

JICUCTBUH.
Nmeer HapbikHn | OOyyaromuiics He O6yuaronuics uMeet OOyuaroiuiics umeer | OO0ydaromUICI UMEET

(OTTK — 1.8) - o6pa-
00TKH paCcy€THBIX H
SKCIIEPUMCHTAJIbHBIX
JAHHBIX BEPOAT-
HOCTHO-
CTATUCTHYECCKUMHU
MCETOJIaMH.

HMEECT HaBbIKU O6p8.-
OOTKH PaCUCTHLIX U
SKCIIEPUMCHTAJIbHBIX
JaHHBIX BEPOSTHOCT-
HO-CTaTUCTUYCCKHUMH
MCTOJdaMH.

HaBBIKH 00paboTKH
PAaCUYETHBIX M 3KCIIEPH-
MEHTAJBHBIX JJaHHBIX
BEPOSITHOCTHO-
CTaTUCTUYECKUMHU Me-
TOJIaMH B THIIOBBIX CH-
Tyanusx.

HABBIKK 00pabOTKH
pacyeTHBIX U JKCIIe-
PUMEHTAJTbHBIX JIaH-
HBIX BEPOSTHOCTHO-
CTATUCTHYECCKUMH Me-
TOJIAMH B THITOBBIX
CUTYallUsIX U CUTya-
LIMSIX ITOBLINICHHOMN
CIIO)KHOCTH.

HaBBIKK 00pabOTKH
pacyeTHBIX U DKCIIe-
pUMEHTAJIBHBIX JaH-
HBIX BEPOSITHOCTHO-
CTATUCTHYECKUMH Me-
TOJIAMH B CHUTYaIIMSIX
ITOBBILIEHHON CIIOK-
HOCTH, a TaKXKe B HE-
CTaHJapTHBIX U
HEMpeIBUIEHHBIX CH-
TyaIusx, Co31aBas
IPU 3TOM HOBEIE IIpa-
BIJIA M QJITOPUTMBI
JICACTBUH.
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1.2.3. IIxana oneHuBaHUA

YpoBeHB TOCTHKEHU T

OtMeTKa B 5-0aipHoi mkaie

3aureHo/ He 3a4TEHO

BBICOKMI «S»(oTInHYHO) 3a4TE€HO

IIPOJABUHYTHIN «4»(xopo11o) 3a4TEHO

ITOPOTOBBIN «3»(y1OBIETBOPUTEIIHHO) 3aUTEHO
HIDKE [IOPOTOBOTO «2»(HEeyIOBIETBOPUTEIIHHO) HE 3a4TEHO
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2.Tunopble KOHTPOJIBLHBIE 3a0AHNS UJIH HHbIE MATEPHAJIbI, HEO0X0AUMBbIE /ISl OLEHKH pe-
3yJbTATOB 0OCBOCHHS 00pa30BaTe/bHOH NPOrpaMMblI

TUIIOBBIE 3AJTAHUS IJI51 TPOBEAEHUS ITPOMEXYTOUYHOU ATTECTALIMU:

2.1. Dx3amen

a)  munosvie gonpocwl k sx3ameny (Ipunoscenuel)
8)  Kpumepuu OyeHUBaHUsL
IIpu onieHKe 3HaHUI Ha SK3aMEHE YYUTHIBACTCH:
1.  VYpoBeHb cHOPMHUPOBAHHOCTH KOMIICTEHIIHH.
2. VpoBeHb yCBOEHHUS TEOPETHUECKUX IOJIOKCHHH MUCIMILIMHEL, PABHILHOCTE (OPMYIIH-
POBKM OCHOBHBIX IIOHSTHM ¥ 3aKOHOMEPHOCTEHA.
3. VposeHb 3HaHUS (AKTHIECKOrO MaTepuaia B 06BeMe IPOrpaMMEL.
4. Jloruka, CTpyKTypa ¥ TPaMOTHOCTE H3JIOYKEHHUS BOIIPOCA.
5. VYMeHue CBS3aTh TEOPHIO C MPAKTUKOM.
6. Ywmenue nenaTh 0000IIEHHS, BEIBOIBL.
No Ounenka Kpurepun onenkn
n/n
1 OTHI/I‘IHO OTBeThl Ha MOCTAaBJIEHHbIE BOMPOCHI U3JIararoTCsd JIOTHMYHO, MOCIea0Ba-
TECJIbHO H HE Tpe6y}0T JOMOJIHUTEbHBIX MOsicHeHWH. [ToiHo PacKpbIBarOT-
Cs TIPUHHUHHO-CJICACTBCHHBIC CBA3U MEXAY SIBJICHUAMU U COOBITHSIMH. I[C—
7ar0TCs 000CHOBAaHHbBIE BBHIBOJBL. JIEMOHCTPUPYIOTCS TTyOOKHE 3HaHUs Oa-
30BBIX HOPMAaTHBHO-TPABOBbIX akTOB. COGJIONAIOTCS HOPMBI JIUTEPATYP-
HOW peuHn.
2 XOpOH_IO OTBeTbl Ha MOCTAaBJIEHHBIE BOIMPOCHl H3JIarartoTCss CUCTEMATHU3UPOBAHO U
MOCJIEA0OBATEIBHO. Bazosrie HOPMAaTHBHO-IIPAaBOBbLIE aKTbhl HCIIOJIb3YHOTCH,
HO B HENOCTATOYHOM 0Obeme. MaTepuan uajaraercs yBepeHHO. PacKphbIThI
IIPUHYUHHO-CJIIEACTBEHHBIC CBA3K MEXAY SBJICHHAMH U COOBITHAMU. ,Z[e-
MOHCTPUPYETCS YMEHHE aHAIU3UPOBATh MaTEPHal, OTHAKO HE BCE BHIBOIBI
HOCSAT apryMEHTHPOBaHHBIM M JOKa3aTenbHbld xapakrtep. Coburogarorcs
HOPMBI JINTEPATYPHOMN PEUH.
3 Y 1OBJIETBOPUTETBHO JlomyckaroTest HapylIEeHHsT B MOCJEA0BATENLHOCTH M3JIOKkeHUs. MmeroTcs
YNOMHHaHUs 00 OTACJIBHBIX 0a30BBIX HOPMaTHBHO-ITPABOBBIX aKTax. He-
[TOJIHO paCKpbIBarOTCA MPUYHHHO-CJICACTBECHHBIC CBI3H MEXAY ABJICHUSIMH
U COOBITHAMH. J[EeMOHCTPHPYIOTCSI MOBEPXHOCTHBIE 3HAHHUS BOIPOCA, C
TPYAOM pELIAKOTCA KOHKPETHBLIC 3aJadvu. HmeroTes 3aTpyAHEHHA C BBIBO-
namu. JlonmycKaroTCsl HapyLIeHHUst HOPM JIMTePaTyPHOU PEeyH.
4 HeynoBnerBopurensHO| Matepran H3naraetcs HENnocieqoBaTe/lbHO, COMBYMBO, HE MPEACTABISET
orpeaesieHHOW CHCTeMbl 3HaHUH no aucuuniauHe. He packpbiBatoTes npu-
HYUHHO-CJIEACTBEHHLIC CBA3KU MEXKIY SIBJICHUAMH U cobeiTHaMHu. He IMpOBO-
JUTCA aHajlu3. BbIBOL[I:»I OTCYTCTBYIOT. OtBeThl Ha JOIOJIHUTEIIBHBIE BO-
NpoChl OTCYTCTBYIOT. HmeroTest 3amMeTHbIE HapyLIE€HWUs HOPM JIUTepaTyp-
HOH peuu.
TUIIOBBIE 3AJAHVS JIJI1 ITPOBEJEHMS TEKVIIETO KOHTPOJIA:
2.2. KonTpoasHasi padora
@)  munogvie 3a0anus 0N KOHmpoaLrol pabomst Nel (Ilpunosicenue?2)
0) Kpumepuu oyeHusaHUs.

BrimonaseTcs B mucbMeHHOM Gopme. [Tpu onenke paboTel CTymeHTa YIHTHIBACTOS:
[TpaBunBHOE pereHwue 3a1ay.
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2. CaMOCTOSTENBHOCTH CYKICHHUM, TBOPYECKUI OIX0], HaydHOE 0O0CHOBAHHE PACKPHIBAEMOK
IpOOJIEMBI.
3. Hayuywue B KoHIIE paOOTHI ITOJIHOIO CIHMCKA TUTEPATYPHI.

Ne Onenka KpuTepnn onenku
o/n
1 OTnu4HO CryneHT BBIMONHUI paboTy 6e3 omwnOOK M HEJOYETOB, NOMYCTHI HE
fosee 0IHOro HegoYeTa
2 Xoporo CTyneHT BbINOJIHUA paboTy MOJHOCTBIO, HO IOMYCTHIT B HeH He Oonee
OJHOM Herpy6o# owmbKK W ONHOro HemoueTa, WK He Oosee ABYX
HEJ04eTOB
3 Y IOBNIETBOPHUTENBHO CTyneHT NpaBUIBHO BBIMOJHWI HE MEHee NMOJIOBHHBI pabOoThl WK 10-
nycTus He Gosee aBYX rpyObix ommboK, WK He Gomnee oqHON rpyboi
¥ OIHOM HerpyOol OIKOKK W OZHOrO HeJoueTa, UK He Ooee ABYX-
Tpex HerpyObIX OMIMOOK, WIH OJHOW HerpyOol OMOKH U Tpex Heldo-
YETOB, WK MPH OTCYTCTBHM OIIKMOOK, HO NPH HATWYMUU YEThIPEX-MATH
HEJIOYETOB, MJIOXO 3HAET MaTepuall, IOIyCKaeT UCKakeHHe HaKTOB
4 HeynoBneTBopHuTeIbHO CTymeHT DOMyCTH/I YHCIO OMHOOK W HENOYETOB IMDEBOCXOSLIEE
HOPMY, MPH KOTOPO# MOXKET ObITh BHICTAaBJICHA OLUEHKA «3%», WK €ClU
NpaBUIIbHO BBIMOJHUI MEHEe MOJOBHHbI paboThl
5 3auTeHo BeinosHeHo npaBuibHO He MeHee 50% 3anaHuit, paboTa BbINOJHEHA
MO0 CTAHAAPTHOM WJH CaMOCTOSTENbHO pa3pabOTaHHOW METOAMKE, B
OCBELLUEHHWU BOMPOCOB HE COAEPXKHUTCS TpyOBIX OLIMOOK, MO XO4y pe-
[IEHUs Cle/laHbl apryMEHTHPOBAHHBIE BBIBOJbI, CAMOCTOSTEIBHO BbI-
TNoJTHeHa rpaduyeckast 4acTb paboTel
6 He 3aurteHo CTyneHT He crpaBuics C 3alaHnieM (BBIMOJHEHO MPaBHIIBHO MEHEE
50% 3anaHus BapMaHTa), HE PaCKPbITO OCHOBHOE COAEPIKaHHE BOMPO-
COB, UMEIOTCS rpyOble OIKWOKK B OCBELEHWH BOMNPOCA, B PEILIEHHH 3a-
Jay, B BBIMOJHEHUH rpaduuecKol 4acTH 3alaHus U T.I., @ TAKXKe Bbl-
TIOJIHEHA HE CaMOCTOSITENBHO.
2.3. Tecr
a)  Mmuno6oll KOMnieKkm 3a0anuil 0Jisl 6x00H020 mecmupogarus (IIpunoocenue 3);
MUN0BOL KOMIWIEKM 3a0aHUL 0151 umo208020 mecmuposanus (Ilpunooicenue 4);
0) Kpumepuu OYeHUBAHUS.
[Ipu onieHKe 3HAHUH MO pe3yIbTaTaM TECTOB YIUTHIBAETCS:
1. VYpoeHb chOPMHPOBAHHOCTH KOMIIETCHIINH.
2. YpoBeHBb YCBOCHHSI TEOPETUYECKUX IMONOXKEHUH AMUCIUIIIMHEL, IPaBHIBHOCTE HOpMY-
JIUPOBKY OCHOBHBIX IIOHATHH U 3aKOHOMEPHOCTEH.
3. VYporeHb 3HaHUS (HAKTUIECKOrO MaTepuaia B 00beMe IPOrpaMMBl.
4. Jloruka, CTpyKTypa ¥ TpaMOTHOCTbH U3JI0XKEHHUS BOIIPOCA.
5. VYwMeHue cBS3aTh TEOPHUIO C IPAKTHKOH.
6. YMenwue genaTh 0000IIEHNUS, BEIBOIEL.
Ne Onenka Kpurepnn onenkn
n/n
! 2 3
1. | Oranyno €CJIH BBIMOJIHEHBI CAENYIOLIHE YCIOBHS:
- IaHbl MpaBWJIbHbIE OTBETbl HE MeHee yeM Ha 90% BompocoB TecTa, Mc-
KJIFO4asl BOMPOChHI, HA KOTOPbIE CTY/IEHT JOJDKEH JaTh CBOOOIHBIH OTBET;
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- Ha BCe BOIIPOCHI, MpeAnoiaraouye cBoO0JHbIH OTBET, CTYASHT Aal npa-
BUJIbHBIN U TNOJIHBIA OTBET.

Xoporo

€CJIM BBITIOJTHEHBI CIISAYIOLINE YCIOBUS:

- JaHbl MPAaBUJIbHBIE OTBETHI HE MEHee ueM Ha 75% BOIMpPOCOB TECTa, HC-
KJIOYasi BOIPOCHI, HA KOTOPbIE CTYIEHT J0JIKEH JaTh CBOOOIHBIN OTBET;

- Ha BCE BONPOCHI, MpeAnoJararouiie cBOOOIHbIA OTBET, CTYACHT Aal Mpa-
BUJIbHBII OTBET, HO JOMYCTHUJI HE3HAUMTEJIbHbIE OLUWOKYU U HE MOoKasasn He-
00X0IMMOH MOJTHOTHI.

Y 10BNETBOPUTETHHO

€CJIU BbIMOJHEHBI CIISAYIOLINE YCIOBHUS:
- JJaHbl MpaBUJIbHbIE OTBETHI HE MeHee ueM Ha 50% BOmpocoB TecTa, UC-
KJIFO4ast BONMPOCHI, Ha KOTOPbIE CTYA€HT AOKEH AaTh CBOOOHBIN OTBET;

- Ha BCE€ BOIPOCHI, MpeAnoararoue cBOOOAHbIA OTBET, CTYAEHT Aall He-
MPOTUBOPEUMBBIN OTBET, WJIK NPH OTBETE JOMYCTUJ 3HAUUTEIbHbIE HETOU-
HOCTH U HE MoKa3asl MoJIHOThI.

HeynosnersopurensHo

€CNIM CTYAEHTOM HE BBIMOJIHEHbl YCJIOBHMS, NPEANOJiaralolline OLEHKY
«Y IOBJIETBOPUTELHOY.

3aureHo

BeicTaBnseTcs npu COOTBETCTBHUM NMapaMeTpaM 5K3aMEHALMOHHOM —LIKaibl
Ha YPOBHAX «OTJHMYHO», «XOPOLLIOY,
«YJOBJIETBOPUTENIBHOY.

He 3aureno

BricTaBnsiercs IpU COOTBETCTBUU MNapamMeTpam 9K3aMEHALMOHHOW LIKabI
Ha YPOBHE «HCYAOBJICTBOPHUTEIBHOM.

3. IlepeyeHb B XapaKTEPUCTHKH MPOUENYPHI ONEHUBAHUSA 3HAHWN, YMEHUH, HABbI-
KOB, XapaKTepPHU3yIOIMX 3Tanbl GopMHUPOBAHHSI KOMIIETEH N

[Iponenypa mpoBeneHUs] TEKyINEro KOHTPOJSI YCIIEBAEMOCTH W IIPOMEXYTOUHON arTe-
cranuy 00yJaroIuXCsl 0 AUCIUIUIHHE PErIaMeHTUPYETCS IOKATBHBIM HOPMATHBHEIM AKTOM.

IlepedeHs H XapaKTEPHUCTHKA NMPOLEAYP TEKYIIEro KOHTPOJIs
M IPOMEKYTOYHOM aTTECTALMH M0 JHCHHIIHHE

HaumeHnoBaHue ore-

[leproanyHoCTb U
criocob nmpoeene- | Buabl BcTaBiseMbix

Ne ®opma yuera
HOYHOI'O CpecTBa HUsI TPOLIEY PbI OLIEHOK
OLIGHHBAHHS
Pa3z B cemectp
(cormacHo yue6-
1 e TR— HOMY IUIaHy), 1o [To naTubannbHoi Benomocts, 3aueTHast
' OKOHYaHWH H3y- lkasne KHMWXKKa, MOPTHOJIHO
YEHUs! AUCLIMILITH-
HbI
CucremaTnuecku
" KypHan ycnieBaemoctu
Ha 3aHATUSX (A5 [To naTudannbHOM
. = npenonasarens (s 04-
OUYHOH (hopMbI wikasne (uist OYHOM -
HOM (opMbl 00yUEHHUS);
o0y4eHus); topmbl 00yUeHHS);
2. KonTponbhas pabora TeTpaab a1t BLINOIHEHHS
[To mepe BbIMOA- | 3a4TEHO/HE3aUYTEHO
& KOHTPOJIbHBIX paboT (asis
HeHus (ans 3a04- | (ons 3a0uHoM dop- s
. 3a04HOH dopmbl 00yue-
HOM opMbl 00y- MbI 00y4EeHHsI)
HUS)
YEHUS)
[To naTubannbHoO#M
CucremaTuyecku Kypnan ycnesaemocTtu
Teer Likase (3ayre-
Ha 3aHATHAX npernoaasaress

HO/HE3auTeHO)
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IIpunoowcerue 1

TunoBbie BONPOCHI K 3K3aMeHY

YK 2(VK 2.6 - snams), OIIK 1(OIIK 1.6 — 3nams; OIIK 1.7 — 3namoe; OIIK 1.8 - 3nams)

1 cemecmp

YK 2(VK 2.6 - 3nams), OIIK 1(OIIK 1.7 — 3nams)

Bl A0

Marpuusl. CBo#cTBa MaTpHIL.

Omnpenenurenu I, I1I u Beicinx nopsiaxoB. CBOMCTBaA ONPENECIUTEIEH.

Ob6parHas maTpuIa.

[IpaBuno Kpamepa.

Jluneitnast 3aBUCUMOCTh U HE3aBUCHUMOCTH BEKTODOB.

Panr matpursr.

Cucrembl TUHEHHBIX ypaBHeHMM. KpuTepuu COBMECTHOCTH U HECOBMECTHOCTH, OIpele-
JICHHOCTHY ¥ HEONPEICICHHOCTH.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 — 3nams)

8.
9,

10.

1L
12.
13.
14.
13
16.
17
18.
19.
20.
21.
22,
23,
24.
25,
26.
27,
28.
29,
30.
21

32.

BexTopHOE n-MepHOE MPOCTPAHCTBO BEKTOPOB.

[lepexon x HOBOM cucTeMe KOOpIUHAT.

CoOcTBeHHBIE 3HAYEHHUSI U COOCTBEHHBIE BEKTOPHI MATPUILL. XapaKTepUCTHYECKOE ypaB-
HEHHUE.

Marpuna muHeRHOro peoOpa3oBaHusi B HOBOM 6asuce. J(naroHanuzanus MaTpuL.
CkansipHoe npousBeieHre BeKTopoB. [Ipoekiins BekTopa Ha ock. PaboTa CHITEL
BekTopHOe pon3BeieHNe BEKTOPOB. MOMEHT CUJIBL

CMmenanHOe IPOU3BEICHNUE BEKTOPOB.

JlexapTOBBI IPSIMOYTOJIbHEIE KOOPAWHATEL.

JleneHue oTpe3ka B JaHHOM OTHOILICHHH.

IIpsMas nuHAA. YTI0BOH KO3(QQHUIHEHT IPsIMOL.

IIpsimasi, 3amanHas ABYMS TOUKAMHU.

HopmansHoe ypaBHeHUE. PaccTosHIE TOUKH OT MPSIMOH.

Ilepeceuenue IByX IPSIMBIX.

OKpy>XHOCTB.

Onnurc.

['unepbomna.

[Tapabomna.

[TpeoGpazoBanue ypaBHEHHUS IMHUH BTOPOTO MOPSAKA K KAHOHUYECKOMY BHILY.
ITonsgpHas cucreMa KOOpIUHAT.

IInockocte. Ee ypaBHeHue.

[Ipsimast muHwMsL.

Coepa.

[{unusapryecKre IOBEPXHOCTH.

IloBepxHOCTH BpaIeHusl.

IToBepXHOCTH BTOPOTO MOPSIAKA.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 — 3nams), OIIK 1(OIIK 1.7 — 3nams)

33.
34.
35,
36.

S

J

5]

D

D

D

38.
39.
40.
41.

KommiexcHele uncia U AeHCTBUS HAaJ HUMHU B anrebpandeckoii popme.
CompspxeHHBIe ynca. ['eomeTpuyeckasi HHTEpIpeTalus.
Tpuronomerpuyeckas u nokasareabHas GopMa KOMILUIEKCHOTO YHCIA.
Qopmyna Jinepa. M3pneyenne kopHeit n-oit CTeneHu.

Yucnosas mocnenoBaTeNnbHOCTE. [Ipenenn YncioBoi mocnenoBaTeIbHOCTH.
[Ipenen pyHkuuu. 3amMmevaTe bHbIE IPENEIBL.

Beckoneuyno maisre, 66CKOHEUHO OOJIBINNE BETHUNHE], UX CBOWCTBA.
OKBUBAIECHTHBIC QYHKIIUH.

HenpeprsIBHOCTH GYHKIIMHU B TOUKE, HA HHTEPBAJIE U HA OTPE3KE.
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42.
43.
44,
45.
46.
47.
48.
49.
50.

51.

32
53.
54.
55.
56.
37
58.

Pa3peiBbl QyHKIIMK U UX BUMBL.

[TpousBonHas, ee CBOKWCTBA.

['eomeTprueckuit U GU3NYECKUN CMBICI IPOU3BOIHOM.

OcHoBHbIe paBuiia nuddepernuponanus. Tabnumna NIpoU3BOIHBIX.

[Ipou3BOIHBIE CIOXKHON, 0OpATHOMN, MapaMeTPUIECKON (GYHKITHHA.

Jlorapudmuueckoe nuddepeHIpOBaHHUE.

[Tpou3sBoiHAS TOKA3aTEIbHO-CTEIEHHON (QyHKIIMH.

Hudpdepennuan QyHKIUN.

[Tpou3BOAHBIE BBICIIMX ITOPSIKOB 3JIEMEHTAPHBIX, CIOXKHBIX, IapaMETPHYECKUX U HEsB-
HBIX QyHKIMH. {uddeperHnuans! BEICIINAX TOPSIKOB.

®opmyna Teitnopa. PasmosxeHre HEKOTOPHIX 3MeMEHTapHbIX GQyHKIuH no Gopmyne Te-
jopa.

MOHOTOHHOCTH QYHKIIUH. DKCTPEMYMBI.

Teopemsr @epma, Pons, Jlarpanxa.

[TpaBuiio Jlonurans.

HccnenoBanue QyHKIUH ¢ HTOMOIIBIO TPOU3BOJHOM.

BexropHas GyHKIUS CKaISpPHOTO apryMeHTa.

KpuBu3Ha miockoi KpuBoi. DBOIIOTA.

KpuBusHa npocTpaHCTBEHHON KPHUBOM.

2 cemecmp

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.6 —3nams), OIIK 1(OIIK 1.7 — 3names)

1.

090N oL W

[lepBoobpasnas. HeompenenenHsl uHTErpas u ero cBoicrea. Tabmuia WHTErpaios. 3a-
MEHa IIepeMEHHOH B HeOIpeIeJIeHHOM HHTerpaie. Meron BHeceHuUs o quddepeHnua.
WHTerprpoBanue Mo 4acTsM.

WuTerpupoBanue npocTeimux qpodei.

WuTerpupoBanue paloHaIbHBIX IPOOeH.

WuTerpupoBanue QyHKIUN, palliOHATEHO 3aBUCSIIUX OT TPUTOHOMETPUUECKUX (PYHKIIUH.
HexoTopeie uHTErpansl TPUTOHOMETPUYECKUX QYHKIIUH.

WuTerpupoBanue anredpandeckux UpparoHAIEHOCTEH.

O0630p METOIOB HHTETPUPOBAHHUSI.

Onpenenennsiii uaTerpan. ®@opmyna Herorona — Jleiibnuna.

3aMeHa IEpEMEHHOM B ONpEeIETICHHOM HHTErpase.

VBTerpupoBaHue 1o 4acTsm.

[IpuOmxeHHOE BBIYHCIEHUE OTIPENeICHHBIX HHTErPAJIOB.

HecobcTBeHHBIE HHTETPATIBL.

[Inomanu ninockux Guryp.

JmiHA DyTH KpHUBOM.

O6mwem Tena BpameHus. [Inomans IOBEpXHOCTH BpALEHHUS.

MowmenTsl. LleHTp TsDKecTH.

[TpunosxeHus onpeneNeHHBIX HHTETPAIOB K PEIIeHHIO (GU3NIECKUX 3a1ad.

JIBOMHOM HHTErpaj B NPsIMOYTOJIBHBIX KOOPAUHATAX.

3aMeHa [IEpeMEHHBIX B IBOHOM HHTETpae.

Brraucnenue nnomaneit miockux obmacrei.

Brerucnenue o60neMoB.

Brraucnenue miomaay NoBepXHOCTH.

IIpunoxeHust JBOMHOTO HHTErpaia K MEXaHHUKE.

TpoliHo# uHTErpas B IpsSMOYTOJBHBIX KOOPIMHATAX.

Ilepexon B TPOMHOM MHTErpasie K LIUIUHIPUICCKUM U CHEPHUECKIM KOOPIHHATAM.
Beraucierue 06beMOB ¢ TOMOIIBIO TPOWHBIX HHTETPAJIOB.

[Tpunosxenust TPOMHOTO HHTETrpajia K MEXaHUKE.

KpuBonunelHbIe HHTETPATIEL.



30. @opmyna ['puna.

31. IlpunosxeHus KpUBOJIUHEHHBIX HHTErPAJIOB.
32. IloBEpXHOCTHBIE HHTETPAJIBL

VK 2(YK 2.6 - 3nams)

33. JluddepeHunanbHble ypaBHEHHUS IEPBOIO MOPSIKA.
34. VHTerpupoBaHHE HEKOTOPHIX THIIOB UG GEepeHIHATBHBIX YPAaBHEHHH I1EPBOIr0O IOPSIKA.
35. JuddepeHnuanbHble ypaBHEHUS BBICIIUX IIOPSIKOB.

36. Jluneitnsie quddepeHnnaIbHbIe YpaBHEHNS BTOPOTO MOPSIKa ¢ TOCTOSHHBIME KO3 u-
[[IEHTaMU.

37. Jluneiinsle nuddepeHIraTbHbIe YpaBHEHHS N — IO MOPSIKa C TOCTOSTHHBIMY KO3 dunu-
CHTaMH.

38. Meron Jlarpanxa (MeTo BapHaIlK TPOU3BOJIBHBIX ITOCTOSIHHBIX).

39. Cucremsl TUHEWHBIX MU} epeHIHaTbHBIX YPaBHEHUH C IIOCTOSHHBIMU KO3 GHUIIUEHTAMHU.

40. DBeckoHEYHBI! psifI, €ro CXOOUMOCTb.

41. HccrnemoBaHue Ha CXOJAUMOCTH PSAOB C IOJOXKUTENBHBIMY uieHamu. [[pu3Haku cpaBHe-
HUSL.

42. Tlpusnaku cxomumoctu Jlanam6epa u Komm.

43. MHTerpaibHBIA IPU3HAK CXOIUMOCTH.

44. A6comrotHas cxoauMocTh. Teopema JleitOuiia o CX0IMMOCTH 3HAKOUEPEAYIOLTUXCS PSIIOB.

45. O®yHKIuOHANBHEIE psinbl. O0IaCTh CXOIUMOCTH.

46. IlpaBuibHas CXOAMMOCTH (YHKIIMOHAIBHBIX PSIIOB.

47. CrenenHsle pspl. VIHTEpBasI U paiuyc CXOAUMOCTH.

48. Psn Teitnopa.

49. Hurerpuporanue qubhepeHIHATEHBIX YPABHEHHUM ¢ TOMOUIBIO CTEIICHHBIX PSIOB.

50. IIpunoxeHus CTENEHHBIX PSIOB K MPHOIMKEHHBIM BEIYUCIICHHUSIM.

51. Psmel ¢ KOMIUIEKCHBIMU YJICHAMH.

52. Psapsr @ypre.

53.  Wurerpan Oypse.

54. Cxansproe none. [Tpou3BogHas 10 HAPABICHUIO.

55. I'pamueHT CKaJsipHOTO IIOJIS.

56. Bexrtoproe nose. IIoTOK BEKTOPHOTO MOJIS Uepe3 MOBEPXHOCTb.

57. TlogmpocTtpaHcTBa.

YK 2(YK 2.6 - 3nams), OIIK 1(OIIK 1.8 - 3namps)

58. DOnemMeHThl KOMOMHATOPUKH: TIEPECTAHOBKH, Pa3MEIICHHUSI, COYETAHUSI.

59. Kiaccugeckoe onpeneneHue BepOSTHOCTH, CIydaiiHble COOBITHS, SIEMEHTaPHbIE HCXOIBI,
CBOMCTBA KJIACCHYECKOH BEPOSATHOCTH.

60. CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMa ClIOKEeHUsT BEPOSITHOCTEN.

61. 3aBHCHMBIE U HE3aBUCHMBIC COOBITHS. TeopemMa YMHOKEHHUS BEPOSTHOCTEN.

62. YcroBHas BeposSTHOCTE. TeopeMa o GpopMmyIie IIONHOM BEpOSTHOCTH, popMyIisl Balieca.

63. TloHsTHe pacIpeneNeHns BEpOSITHOCTEH ClIydaiiHbIX coOBITHH. CXeMa He3aBUCHMBIX HC-
neiTanui. @opmyna beprymmm.

64. CryuaifHBle BEIMYHHEL ONpeeTeH)e, QYHKIMA PacpeNeeH s CIyYaiiHON BEIUIHHBI U
€€ CBOMCTBA, HE3aBUCUMEBIE CITyYallHbIEC BEIMIMUHBL.

65. OmpeneneHus YUCIOBBIX XapaKTEPUCTHK JUCKPETHBIX ¥ HENPEPBIBHAIX CIIyYalHBIX BETH-
YUH: MAaTEMaTHYECKOE OXKHMIaHHe, JUCIEPCHs], MOJla, MEINaHa, [IEHTPATIbHBIC U HadalbHbIE
MOMEHTHI.

66. CpoiicTBa MaTEMaTHYECKOTO OXKHIAHUS ¥ JUCIIEPCUY JUCKPETHOM CITydaitHON BETMYHHBL.

67. DBuHOMHaNBHOE paclpeeieHne, BEIYMCIEHNE MATEMATHIECKOTO OKUIAHHUS ¥ JUCIIEPCUH
OMHOMMHAIBHOIO PaCHpeeIeHHON ClIyYaiiHOM BEINYHHEL.

68. T'eomerpuueckoe pacnpenenenue. Pacnipenenenne [lyaccona. Berurcienre 0OCHOBHBIX
YHUCJIOBBIX XapaKTEPUCTHK ITHX PACIIPEICICHUH.
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69.

70.

7L
72.

74.

HemnpepsIBHBIE CTy4aiiHble BEIUYUHBL BrHucIeHe MATEMaTUIECKOTO OKUIAHUS U JTUC-
IIEPCUHU JUIsI PABHOMEPHO U HOPMAJIBHO paClpeNeNIeHHBIX CIIyYalHbIX BEJIIMYHH.

OyHKIMS pacnpeaeNeHus HEMPEPHIBHON CITy4ailHOM BETMUUHEL U ee cBoicTBa. DyHK1us
IUIOTHOCTHU pacupeneneHus. Mona, menuana. HaganeHele U EHTpaJIbHbIE MOMEHTEI.
ITonsiTre 0 3aKOHE OOJIBIIKX YUCE.

OcCHOBHBIE IOHSATHUS MAaTEMATHYECKON CTATHCTUKU: TeHEpaIbHAas COBOKYIIHOCTE, BRIOOPKA,
BEIOOpOYHBIE XapaKTepUCTHKH. MeToabl 0TOopa.

CraTucTUyecKre OIEHKH M UX CBOMCTBA: HECMELICHHOCTH, 3 (EKTUBHOCTE U COCTOSITEb-
HOCTb.

[IpencraBneHne CTaTHCTUYECKUX JaHHBIX. [loauron yactot. ['HcTorpamma.
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Ipunooicerue 2
TunoBble 3a0aHUsA 1JIsi KOHTPOJIBLHOH padoThr Nel

YK 2(YK 2.6 — ymemsb, umems HaBbIKU),
OIIK 1(OIIK 1.6 — ymems, umems nHasviku; OIIK 1.7 — ymems, umems HA6bIKU)

Bapmnanr 1

YK 2(VK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymemsb, umembsb HABbIKU)

3aganue 1.
Jana cucrema JTHHEHHBIX YpaBHEHUM

XX~k
8x1+3x2—6x3=2,

2 . |

4x]+x2—3x3—_).
Jloxazath €€ COBMECTHOCTH M pELIUTh AByMs criocobamu: 1) Meronom ["aycca; 2) cpeacrBamu
MaTpUYHOTO UCUUCIICHHSL.

YK 2(YK 2.6 — ymemsb, umems nagvixu), OIIK 1(OIIK 1.6 — ymemsb, umems HA8bIKU)
3ananue 2.
Hans! Bextops! a(l; -2; 3), b(4; 7; 2), ¢(6; 4; 2) u d(14; 18; 6)B HexoTopoM Oasuce. [Tokasars,
9TO BEKTOPHI 4, B, ¢ 00pa3yroT 6a3uc, ¥ HaliTh KOOpAKWHATHI BeKTopa d B 3TOM Oasuce.
3aganue 3.
JlaHB! KOOpAMHATHI BEpIIUHEI TUpaMusl A 1424344: A1(6; 6; 5), A2(4;9;5), A3 (4;6; 11), A4
(6; 9; 3).
Haiitu:1)uny pebpa A1A42; 2)yron mexay pebpamu 4142 nA1A4; 3)yron mexny pedpom A 144
U rpanbio A1A4243; 4)nnomans rpanu A1A24s3; 5)o0seM nupaMunsl; 6)ypaBHeHHE IpsiMoit A 142
7)ypaBHEHHUE IIIOCKOCTH A 142A43; 8)ypaBHEHHE BBICOTBI, ONYIIEHHON U3 BEPIINHEI A4 HA TPaHb
A1A2A43. Coenatp 4epTex.
3ananue 4.
Jlansl ne BepmmHE! A (2; -2) u B (3;-1) u Touka P(1; 0) nmepeceuenus Meanan TpeyrojabHAKa
ABC. CocTaBUTh ypaBHEHUE BEICOTHI TPEYTONBHIKA, IIPOBEACHHON Uepe3 TpeThio Bepimuuy C.
Caenarp uepTex.
3ananue 5.
CocTaBuTh ypaBHEHHE U IOCTPOUTH JIMHUIO, KaXast TOYKa KOTOPO# OJHHAKOBO yIaleHa OT
Touku A (0; 2) m or mpsimo y — 4 = 0.
3ananue 6.

. 10

JIlunus 3aJaHa YpaBHCHHUEM B IIOJ'IHpHOfI CUCTEMC KOOpAWHAT 2+COS¢

0

Tpebyercs: 1 )TOCTPOUTS JTHHUIO IO TOuKaM, HaurHast oT ¥ =~ Vo # = 27 y npunasas ¥ snaue-

T

HUS depe3 IPOMEKYTOK O ; 2)HAHTH ypaBHEHHE JAHHOM JIHHHY B JIEKapTOBOM MPSIMOYTOJILHOM
CHCTEME KOOPIMHAT, y KOTOPOH Hadaao COBIA/IAET C MOIOCOM, a ITOJIOKUTENIbHAS [TOYOCh
abciycee — ¢ OJIIPHOH OCHIO; 3)IT0 YPaBHEHHIO B IEKAPTOBOM MPAMOYTOJIEHON CHCTEME KOODIM-
HAT OIIPENEIUTh, KaKas 3TO JIMHHUS.

YK 2(YK 2.6 — ymems, umems nasviku), OIIK 1(OIIK 1.7 — ymemsb, umems HA6bIKW)

3ananue 7.
JlaHp! 1Ba TUHEWHBIX TPe0OpasOBaAHMUS:



"

/ /
XI:4X1+3)C2+8X37 X =~xl+8x2_2x:\’
/ " 4 B o 5 /
X =0 % ¥ 90+ Xas X2 =74 T34 Xy
i / / /
x3=2X1+X2+8)C3’ x3:3x1——8x2+5x3_
CpeJIcTBaMK MATPUYHOTO HCUHCIEHHs HaliTh IpeobpasoBanue, Beipaxaromee X1, X", x5 uepes

X1, X2, X3.

3amanue 8.
Haiitu co6cTBeHHBIE 3HAYECHHUS M COOCTBEHHBIE BEKTOPHI THHEHHOT0 IIpeobpa3oBaHus, 3a1aHHO-

IO B HEKOTOPOM Oasuce MaTpuie A.

7 0 O
10 -19 10

A=l 12 -24 13

3ananue 9.
Haiitu npenens! GyHKIMH, HE IOAB3YsICh TpaBuiioM Jlonuras.

limx—2x2 +5x* i L~ 008 6%
a)x—)oo 2+3x2 +x4 B) x>0] —cos2x
LAl - .. (x—5)in(x ~3) - Inx]
2 3

6) 0 X +x

3amanue 10.

=
Hano xommekcHoe uncio z =4/ (1-i V3 ). Tpebyercs 1) 3anucars yucno z B anredpau-
YECKOW W TPHIOHOMETPHYECKOH Gopmax; 2) HaiTH Bce KOpHY ypaBHEHHS Wo+z =0.

Bapwuanr 2

YK 2(VK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymems, umems HA8bIKU)

3ananue 1.
Jlana cucTema THHEWHBIX YpaBHEHUN

X1_4.7C2_2.)C3 =-3,
3X1+X2+X3=5’

2 —

3% =X, 0% =2
JloxasaTh €€ COBMECTHOCTB M PEIIUTh ABYMs ciocobamu: 1) Metomom I"aycea; 2) cpencreamu
MaTPHYHOTO UCYUCIICHHUSL.

YK 2(VK 2.6 — ymems, umems nagvixu), OIK 1(OIIK 1.6 — ymems, umems HagbiKu)

3amanue 2.

Hansl BexTope! a (1;4; 3), b (6;8;5), ¢ (3;1;4),d (21; 18; 33) B HekoTopom Gasuce. [lokazaTs,
YTO BEKTODHI 4, B, € 00pa3yroT 6a3uc, ¥ HalTH KOOpAUHATHI BekTopa d B 9TOM Hasuce.

3ananue 3.

Jane! KOOpAMHATH! BEPIIUHBI TUpaMuasl A 1424344 A1 (7;2;2), A2(5: 7, 7), A3 (5;3; 1), A4 (2;
3; 7).

Hatiu: 1)y pebpa A142; 2)yron mexny pebpamu 4142 p A1A4; 3)yron mexay pedpom A A4

¥ rpaHbio A 1A42A43; 4)rnomane rpanu A1A243; 5)o0beM nupaMuabs; 6)ypaBHeHHE IpaMon A;A2
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7)ypaBHeHHUe MI0cKoCcTH A1A4243; 8)ypaBHEHHE BBICOTHI, OTYIIEHHOH U3 BEPLINHbI A4 HA IPaHb
A1A2A43. CrienaTh yepTex.
3ananue 4.
JlaHBl ypaBHEHHUS ABYX BBICOT TPEYroMbHUKA X +y =4 U y = 2x 1 ofHa u3 ero BepmuH A (0; 2).
CoctaBuTh ypaBHEHUS TpeyroiabHuKa. ClenaTs 4epTex.
3ananue 3.
CocTaBUTh ypaBHEHUE W IOCTPOUTH JIMHHUIO, KaXIast TOYKa KOTOPO# paBHOOTCTOUT OT OCH Op-
JUHAT U OT OKPY>KHOCTH X+ y? = 4X.
3ameuanne. HanoMHNM, 4TO paccTossHUE OT TOUKU A 10 Gurypsr @ nprHHUMAaETCS HAaHMEHbIIIee
U3 PaCCTOSHUN MEXIY TOUKOM A U Toukamu Hurypsr @.
3aganue 6.

2

1-2cosp

JIvHus 3a7aHa ypaBHEHHEM B IOJISIPHOM CHCTEME KOOpIHHAT

0

TpebyeTcs:1)OCTPOUTE THHHIO O TOUKaM, HauuHas or ¥ ~ “jgo ¥ = 27 y npunasas ¥ 3nade-

T

HUsl Yepe3 IIPOMEXYTOK 8 ; 2)HaliTH ypaBHEHHE JaHHOW JIMHUU B IEKAPTOBOM MPSIMOYTOJILHOM
CHCTEME KOODIUHAT, Y KOTOPOX HayaJI0 COBIANAET C IOJFOCOM, a IIOJIOXKUTENIbHAS MOJyOCh
abcuucce — ¢ MONSIPHOH 0ChIO; 3)II0 YPaBHEHHIO B IEKApTOBOU IPSIMOYTOJIBHON CHCTEME KOOP/IH-
HaT OIIPEAEIIUTh, KaKas 3TO JIMHUS.

YK 2(YK 2.6 — ymemps, umems nasviku), OIIK 1(OIIK 1.7 — ymems, umems HagbIKu)

3amanue 7.
JlaHb! 1Ba MTUHEHHBIX TPe0Opa3OBaHuUs:

//_4 I 5 / ~y
x1:x|—3x2+4x3, X1 =2 X: "2 Xy
1l / / /
x::2xl+X2-5x3> xz:JCI_Xz_Xy
) g . " / /
X3:—3x1+3x2+x3= X; =7x1+4x3,

CpezcTBaMy MaTPUYHOTO HCUKCIIEHHS HallTh IpeobpasoBanue, Beipaxatomee X1, x5, x5 uepes
X1, X2, X3.

3agmanue 8.

HaiiTir coGCTBEHHBIE 3HAYEHHS B COOCTBEHHbIE BEKTOPHI THHEHHOTO PeoOpasOBaHHUsl, 3 JaHHO-
o B HEKOTOPOM Gasuce MaTpHIei A.

3 1 0
-4 -1 O
Ao 4 -8 -2
3ananue 9.
Haiiti npenens! GyHKIHY, He MOJB3YsICh TpaBuioM JlonuTas.
2 ~ 2%
lim 5z : 3x +1 hng 2
a) x=o 3x" +x—5 B) x—0 xZ
. w2x—]—af5 lim(7 — 6x)*/¢*~)
IIH}—*” F) x—l
6) X3 X—2
3ananwe 10.
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~
JlaHO KOMILJIEKCHOE YUCII0 Z = -4 / (‘/; - 7). TpeOyercs 1) 3amucars yucno z B ainredpa-
WYecKol ¥ TPUTOHOMETPUYECKOH hopmax; 2) HaTH Bce KOPHH ypaBHEHUS W +z =0,
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TumoBble 3a1aHUs AJIs1 KOHTPOJIbHOH padoThl Ne2

YK 2(VK 2.6 — ymemb, umems HagviKu),
OIIK 1(OIIK 1.7 — ymemb, umems HAEbIKU)

Bapmnanr 1

YK 2(VK 2.6 — ymems, umems nagviku), OIIK 1(OIIK 1.7 — ymemb, umeniv HagblKu)

3amanue 1.

" dy .
HaI/ITH HpOI/ISBOI[HI:Ie ?d; JTaHHBIX (1)YHKI_II/II/I

a) y:331fx5+5x4—§;
X
6) y =In./(1-sinx)/(1+sinx);

B) y = arcig(1g’x);

r) y = (sinx)"*;
I) x+y+xsiny=0.

3amanue 2.
. dy d’y o ot _ _
Haiitn o u o IUIs 3a7aHHbIX QyHKIui: a) y =1 (X); 6) x = @ (1), y = @ (1).
' 2
a)y=e¥sinx; 6)x=2t-t}; y =212,
3anmanue 3.

ITpumenss Gopmyny Teitnopa ¢ octaTrounsM WwieHOM B Gopmyne Jlarpamka k GpyHxumu f
(x) = e, BeraucnuTh 3HaueHue e npu a = 0,83, ¢ Tounoctero 10 0,001.

3ananue 4.
Haiiti HanOonbiuee n HauMeHplee 3HaYeHus QyHkuun y = f (X) Ha otpeske [a; B].

f(x)=81x —x*; [—1;4].

3amanue 5.
B Toukax A u B, paccTossHEE MEXIy KOTOPBIMH PaBHO a, HAXOAATCS HCTOYHUKH CBETA, CO-

OTBETCTBEHHO ¢ cunamu Fi u 2. Ha otpeske AB HaumeHee ocBEIIEHHYIO TOYKY Mo.

3ameuanue. OCBEIEHHOCTh TOUKH HCTOYHHKOM CBETa CHJION F 06paTHO MpOomopLoHalIb-
HO KBaJIpaTy PACCTOSHHUS I €€ HCTOYHMKaA cBeTa: E = kF/r?, k = const.
3ananue 6.

Wccnenosats MeTomamMu IUGGEPEHINANTBPHOTO HCUYHCIECHHS (YHKIHIO y=fx)u

UCIIONIB3Ys Pe3yJIbTAaThl HCCIIEIOBAHUS, IIOCTPOUTD Ipad UK.
4

a)y— il 6)y (2+x)e

3aganue 7.
Halitu ypaBHEeHHs KacaTeIbHOM, ypaBHEHIE HOPMAIbHON IIJIOCKOCTH JIMHUH T = T (t) B TOY-

Ke to.

r@) = =5)i+ -2 j—N5-2k; t,=2.

3ananue 8.
Hana dysxnus z = f (x; y). ITokasars, yto:

- dzd_zdzézz 0%z o
T ox" 0y gx2 ay2 0x0y
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z=xe4; F=x2*£+2xy Z+y2 2Z
ox? 0xdy dy

3ananue 9.

Hana dpyrxuus Z = F (X; y) 1 nse T04kH A (Xo; yo) ¥ B (x1; y1). Tpebyeres: 1) Boraucauts
3HAYEeHHE Z] B TOYKE B; 2) BEIUUCIUTE NPUONMIKEHHOE 3HaUYeHUe z| QYHKIMH B Touke B, ucxo-
ISl U3 3HAYeHUS Zo QYHKIIMH B TOYKE A U 3aMEHUB IpUpalieHue QyHKIUY [IpU Iepexoae OT ToY-
ke A k Touke B muddepennuanom; 3) oleHUTH B IPOLIEHTAX OTHOCUTENBHYIO IOTPEIIHOCTD, I10-
YYaIOLTYIOCS IIPY 3aMeHe NpHUpaIeHus] QyHKIUYU ee AU epeHranom; 4) COCTaBUTh YpaBHEHUE
KacaTeJIbHOH TIOCKOCTH K MoBepXHOCTH Z = F (X; y) B Touke C (Xo; Yo; Z0).

z=x*-y*+5x+4y; A@3;2); B(@3,051,98).
3amanue 10.

Hana ¢pyskmus z = f (x; y), Touka A (Xo; Yo) ¥ BEKTOp a (a1; a2). Haittu: 1) grad z B Touke

A; 2) Ipou3BOJHYIO B TOUKE A 10 HAIIPaBIEHUIO BEKTOpa 4 .
z=In(3x*+4y»); A(1;3); a(2;-1).

Bapuant 2

YK 2(VK 2.6 — ymemso, umems nasvixu), OIIK 1(OIIK 1.7 — ymems, umems HA8bIKIL)
3ananue 1.

" dy "
Haiitu npousBoHbIE I JAHHBIX QYHKLHH.

r 1
a) y=5x"+x+—;
X

G) y=2"%a"¢

B) y = (arcsinx)/+/1-x;

r) y =(cosx)’;
o) Iny= arctg(i).
%

3aganue 2.

Haiitu % u % JULsd 3a7aHHbIX QyHKIMA: a) y =f(X); 0) x = @ (1), y = @ (1).

a)y=x+1+x>; 6)x=t+Incost;y=t—Insint.
3ananue 3.
IIpumensas Gopmyny Telnopa ¢ ocTaTounbM wieHOM B Gopmyne Jlarpamxka Kk Gyuaxuuu f
(x) = €%, BerumcauTh 3HaueHue e mpu a = 0,13, ¢ Tounoctsro xo 0,001.
3ananue 4.
Hatitu manGonbliee U HauMeHblIee 3HaYeHus Qyukuuu y = f (X) Ha oTpeske [a; B].

f(x)=3-2x% [-13].

3apmanue 5.

W3 xpyrioro GpeBHa, ouaMeTp KOTOpOro paseH d, TpeOyeTcst BIpe3aTh Gaiky, IpsSMO-
YTOJTBHOTO IMOIEPEYHOro cedeHus. KakoBBI ODKHBEI OBITH LIMPHHA U BBICOTA 3TOTO CEUEHHUS,
9TO0OKI OanKa OKa3plBaa HAUOOJbIIIEe COMPOTUBIIEHUE HA U3THO?

3ameyanue. CompoTHBIeHHE OAIKH Ha M3THO IPONOPIHOHATLHO TPOU3BENEHHIO IMUPHHBI
X ee ONePeYHOro CeYeHns Ha KBajpar ero BeIcoThl: Q = kxy?, k = const.
3ananue 6.
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Uccrenosate Meromamu auddepeHIHaTbHOTO HCUUCICHUS (QYHKIHIO y=fx)u
HCIIONB3Ys Pe3yIbTaThl HCCIIEI0BAHNSL, IIOCTPOUTD TpaduK.
3

2) y:;—x_? 6) y=In(9—x?).

3amanue 7.
Haiitu ypaBHeHuUs kacaTreiapHON, ypaBHEHHE HOPMAJIbHOM IJIOCKOCTH JIMHUU I =T (1) B TOY-

Ke to.

r@)=QR-0i+N25-j+**k; t,=4.

3ananue 8.
Hana ¢pysnkuus z = f (x; y). [loxasars, 4yTo:
. x_y_Z_()z.Oz_()zz.dzz_02z B
v 2 an7ay)0x2 90y29axay

z=sin(x+ay} F=-——-a°-—.

3ananue 9.

Hana dynxuus Z =F (x; y) u nse Touku A (Xo; yo) u B (x1; y1). TpeGyercs: 1) Beramciuts
3Ha4YeHHUE z| B TOYKE B; 2) BEIYUCIUTH NPUOIIKEHHOE 3HAUeHHe Zi QYHKIMU B TOUKe B, ncxo-
I U3 3HA4YEHHs Zo QyHKIMU B TOYKE A U 3aMEHUB IpHpalleHue QYHKIHH [IPY [EPEXOIE OT TOY-
ke A k Touke B nuddepernuanom; 3) OLEHUTH B IPOIIEHTaX OTHOCHTEIBHYIO [TOrPEITHOCTb, 10~
YYarollyrocs IIpH 3aMeHe NpHpateHus QyHKuuu ee nuddpepeHnraiom; 4) COCTaBUTh YpaBHEHUE
KacaTeJIbHOH IIOCKOCTH K noBepxHocTH Z = F (x; y) B Touke C (Xo; yo; Zo).

Z=2%y+ 3P —5x; A3 4); B (3,05;3,95).
3ananue 10.

Hana dynkus z = £ (x; y), Touka A (Xo; yo) ¥ BEKTOp a (a1; a2). Hatitu: 1) grad z B Touke

A; 2) IpoU3BOJHYIO B TOUKE A ITO HAIIPaBJICHUIO BEKTOPA A .
z=3x*+2x%*; A(-1;3); a(4;-3).



TumnoBble 3agaHUS AJIs1 KOHTPOJbHOH padoThl Ne3

YK 2(VK 2.6 — ymems, umemp Ha8bIKU),
OIIK 1(OIIK 1.7 — ymemb, umembs HAGbIKHU)

Bapmuanr 1

YK 2(VK 2.6 — ymems, umems nagvixu), OIIK 1(OIIK 1.7 — ymemb, umensv HaAGbIKU)

3ananue 1.
Haiitu HeonpeneneHHble HHTErpaIbl. B myHKTe a) U 6) pe3ynbTarsl IPpOBEPUTH TUdhepeH-

IAPOBAHUEM.

sin xdx .1 (x+3)dx (Wx +1dx
a) | ———; 6) [xafesth—dx; B) | —5— ;T =,
J"x/c:oszx '[ X Ix +x°=2x J‘(\/x + 4%’

3amanue 2.

b
BrraucnauTte npubimmkeHHOE 3HAYEHUE OINPENeICHHOr0 HHTerpasia I f(x)dx ¢ momompbko

a
dopmynsl CumIicoHa, pa3duB 0Tpe30K uHTerpupoBanus Ha 10 gacteil. Bce BerMumCIeHws mpous-
BOJUTH C OKPYTJIEHUEM 10 TPETHETO AECATHUHOrO 3HAKA.

]ng/x3 +4dx.

3aganue 3.

BrraucnuTe HeCOOCTBEHHBIN HHTErPal UIIH JOKA3aTh €r0 PaCXOIUMOCTb.
2
J dx
—
(£43)

-3

3ajanue 4.
Beraucnute 06seM Tena, 00pa3oBaHHOrO BpaleHreM BOKpYT ocu OX QUTypEI, OTpaHUYEH-

HOM TIOJTy3JuTHIIcoM y = 3+/1—x” , mapa6omoit x = /1 — y u ocsio Oy.
3aganHue 3.

BerauciuTes ¢ moMoIIBio JBOWHOTO MHTErpaja B IMOJSPHBIX KOOPIHHAT ILIOMAns GUrYpEL,
OrpaHUYEHHON KPUBOH, 3alaHHON ypaBHEHUEM B JICKAPTOBBIX KoopawHaTax (a > 0).

20 =g - 7).

3ananue 6.

BEIMHCINTE ¢ TIOMOIIBIO TPOMHOIO HHTErpasa 00beM Teja, OrPaHHYCHHOTO YKA3aHHBIMU
OBEPXHOCTAMHM. CHENaTh 4epTeK NaHHOTO Tella U €ro MPOSKIHK Ha IJIOCKOCTh X O Y.

z=0, 4z=y° 2x-y=0 x+y=0.

3anasue 7.

BerauciauTe KpUBONMHEHHBIN HHTErpal

[+ y)dx - (37 ~x)dy
Brousb jomanHo# t = ABC, rne A (1; 2); B (1; 5); C (3; 5). Cnenath ueprex.

YK 2(YK 2.6 — ymemp, umems Hasviku)

3anmanve 8
Hatitu ob1mee penrenne qudhepeHnuatsHOoro ypaBHeH s:

y'cosx=(y+1)sinx.

3aganue 9
Hatitu pemenue 3anaun Komu nuddepeHnunansHoro ypaBHeH st IEpBOro Mopsaka



T
x+2

= 195 y(—l)z%

3amanue 10
Haiitu o6mmee pemenue nuddepeHIUaTIbHOI0 YpaBHEHUS:

A+»)y"-5(y")* =0.

3ananue 11

Haittu 9acTHOE peleHue g depeHIanbHOr0 YPaBHEHHS
y'=5y"+6y=(12x—-T)e™, ynosnersopsromee nHauampEeM ycnosmam:  y(0) =0,
y'(0)=0.
3ananue 12

Pemmuts muddepenuanbHoe ypaBHEHHE METOIOM BapHaIliy IPOU3BOILHON ITIOCTOSTHHOMN

2
" 2 7[
b e I e
Sin 7zx

3ananue 13
Jlana cucteMa JIUHEHHBIX Tu(epeHINaTbHBIX YPABHEHUN C MOCTOSHHBIME KO3 GUIIH-

CHTaMH:

dx

— =352
it 4
dy
—=2x+&
dt 4

Tpebyercs: 1) HaliT o0IIee perieHHe CHCTEMBI C IIOMOIIBIO XapaKTEPUCTHYECKOTO YPaBHEHNUS;
2) 3anmucaTh NaHHYIO CUCTEMY U ee pellleHHe B MaTPU4YHOU hopme.

3ananue 14

Kpusast mpoxomut yepes Touxy A(2;—1) u obnamaer TeM cBOMCTBOM, YTO YIIOBOM KO-
>hduIIeHT KacaTelbHOH B MO00H ee TOUKe MpOMOPIHOHANIEH KBAAPATy OpIUHATEI TOUKH Kaca-
HUS ¢ K03(dummenToM nponopuionansaoctd & = 3 . Haiftu ypaBHeHHe KPUBOIL.

Bapuanr 2

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.7 — ymemsb, umems HAEbIKIL)

3ananue 1.
Ha¥iTi HeonpeneneHHble HHTErpalsl. B myHKTe a) 1 6) pe3y/bTaThl IPOBEpUThH auddepeHn-
LIUPOBaHUEM.

dx ) 2w
a)'[(x+arct%x) . 6) len(x' +1)dx; B) _[ (4x gz)dx { 7 j N x+ 5dx .
1+x? x'+5x°+6 1+3/x+5
3ananue 2.
h
Boruncnuts npubiamikeHHOe 3HAYEHUE ONpPEIENEHHOr0 HHTErpaja '[ f(x)dx ¢ momolpo

a
(opmynsr Cummicosa, pa3buB 0Tpe30K HHTerpupoBanus Ha 10 dacTeii. Bee BEIMHECIEHHS TPOH3-
BOIWUTE C OKPYIJIEHHEM 10 TPETHETO ACCITUIHOTO 3HAKA.

11
j\/x3 + 3dx.
1

3amanue 3.
Brruncnuts HecOOCTBEHHEBIN HHTETPaNl WK 10Ka3aTh €r0 PACXOAUMOCTb.



fdx

xIlnx

-0

3ananue 4.

Beruncnute 06meM Tena, 00pa3oBaHHOrO BpaleHueM BOKpYT ocu Oy Gurypsl, orpaHHuYeH-
Hoit kpuBbME Y =2 / (1+x%) m y = x>
3ananue 5.

BBIMUCIIUTE ¢ TOMOIIBIO IBOMHOTO WHTErpaia B MOJIIPHBIX KOOPAWHAT IUIOIAAb (GUTYDEL,
OTpaHUYCHHOW KPHBOH, 3aJaHHOHN YpaBHEHUEM B IEKapTOBBIX KoopauHartax (a > 0).

=g i-35,

3ananwe 6.

BEMUCIUTE ¢ MOMOIIBIO TPOMHOIO MHTErpaia 00beM Tejla, OTPAaHHYEHHOIO yKa3aHHBIMU
noBepxHoCTIMH. Crenarp 4epTex NaHHOTO TejIa U ero MPOEKIMH Ha IIOCKOCTH X O .

z=0 2+ =z P+y¥=4

3ananue 7.
BBIMUCIATE KpHBOMUHEHHBINM HHTErpal

J ydx + ﬁ(le
” b
BHosb ayru 1 kpuso#t y = €™ ot Touku A (0; 1) mo Touku B (-1; e). Cnenats yepTex.

YK 2(YK 2.6 — ymems, umems Hagviku)

3ananue 8
Haiitu obmmee pemenue nuddepeHInanIbHOr0 ypaBHEHHUS:

xp'—y=4lxt+y7.
3anmanue 9

Hatita pemenne 3anaun Komm audepeHnnansHoro ypaBHeHUs IEPBOTo MOPsIKa

ye * =x-1 y(l)=e

3apanue 10
Haiitu ofmmee pemenue nudpepeHIRATEHOTO YPaBHEHHUS:
xy"+2y' =x.
3ananue 11

Haiity gacTHOe pemnerue auddepenuuamsuoro ypasaenus y" —4y' +13y = 26x+ 5

2

ynoBneTBopsirornee HadansHeM yenousm: ¥(0) =1, 3'(0)=0.

3ananue 12
Pemuts muddepennuansaoe ypaBHEHIE METOOM BapHaIliy TPOU3BOJILHOM OCTOSHHOM
, 1 1
y + F =
72 2 e
T COS—

T

3aganne 13
Jlana cucrema TMHENHBIX IU(G(EPEHITHATBHBIX YPABHEHUM C OCTOSHHBIME KO3 QHIIH-
E€HTaMU;

dx

== 4x-6
it 4
dy
—=—4x-2
dt d

Tpebyercs: 1) naliTu obliee pereHHe CUCTEMBI C TOMOLIBIO XapaKTEPUCTHYECKOTO YPABHEHHUS;
2) 3amucaTh JaHHYIO CHCTEMY U €€ pellleHre B MATpUUHOM hopme.
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3apanue 14
Kpusas npoxoaut uepes Touky A(1;2) u obnamaer Tem CBOMCTBOM, YTO IIPOM3BEACHHE

YTJI0BOTO KO3 (HUIIHEeHTa KacaTeIbHOM B JIFOOOU ee TOUKe Ha CyMMY KOODJMHAT TOYKH KaCaHHsl
PaBHO yIBOCHHOM OpIuHaTe 3ToH Touku. HaliTu ypaBHeHuME KPUBOH.

(O8]
(V8]



Tunopwlie 3agaHus 1JIsI KOHTPOJIbHONH padoThl Ned

YK 2(VK 2.6 — ymemsb, umems HagbIKU),
OIIK 1(OIIK 1.8 — ymemb, umems HABbIKU)

Bapuanr 1
YK 2(VK 2.6 — ymemsb, umems Ha6biKU)
3ananve 1
Haditu obmwmit unen psaa:
I 1 1 1
l+—+—4—+—
4 9 16 25
3ananue 2
HccnenoBaTh CXOAUMOCTE YHCIOBOTO psilia:
0 nz
n=1 (3”2)!
3ananue 3
Uccnenosrars CXOJII/IMOCTB 3HAKOIIEPEMEHHOT0 psijia:
(2n+ 1)
Z( s
n=1
3ananue 4

Haiitn HUHTEPBAJI CXOAUMOCTH CTEIIEHHOT'O pAlla U HCCICOOBATH CXOOMMOCThE HA KOHIAx
HHTEpBaJla CXOAUMOCTHU

2 n+l \
D
n=l1 3 ° (}’Z + 2)
3aganue 5
1
f sin x*dx
BreraucnuTe onpeneneHHbI HHTerpan O ¢ TouHocteo m0 0,001, pasmoskuB

HOJBIHTErPATBHYIO QYHKIIHIO B CTEIIEHHOU PSIT M 3aTEM NMPOUHTETPUPOBAB €r0 IOWICHHO.
3amanue 6
HaliTi Tpu NMEpBBIX, OTIMYHBIX OT HYJIsS 4iIEHA Pa3NiOKEHHs! B CTENCHHON psJl PEIleHuUs

"=sinx+0,5y°

y=y(x) TG GEpEeHIHATEHOTO YPaBHEHHS Y , YIOBIETBOPSIOUIEr0 Havallb-

HOMY YCJIOBHIO & (O) - 1.
3amanne 7

Pasnoxuts QpyHKmio f (x)=x-1 B psi Pypre Ha HHTEpBae (=L 1).

YK 2(YK 2.6 — ymems, umems nasvixu), OIIK 1(OIIK 1.8 — ymems, umentv HagbiKu)
3amanue 8

B ypue 20 mapos: 16 6eneix, 4 4epHbIX. 13 ypHBI BEIHEMAIOT cpasy 3 mrapa. Kakosa Be-
POSTHOCTB TOTO, YTO U3 HUX 2 Iuapa OyayT Gesble u 1 YepHBIH.

3apmanue 9
B naptuu u3 1000 uznenuit umerores 10 nedextrsix. HaiiTi BEpOSATHOCTE TOTO, 9TO Cpe-

nu 50 u3nenui, B3ATEIX HayJady U3 9TOM MapTUH, POBHO TPH OK&XYTCs Ae(QEKTHBIMH.
3amangue 10
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JluckpeTHas cinydaiias BenuduHa X MOXKET MPUHEMATH TOJBKO JBa 3HAYCHHSI: X, H
X,, mpadeM X, < X,. V3BectHe! BepositHocTs p, = 0,8 Bo3aMOXHOro 3HaueHHs X, , MaTeMarH-
geckoe oxupanve M (x) = 3,2 u nqucnepcus D(x) = 0,16 . Haittu 3akon pacipesesneHus 3Toi

CIIy4alHOU BEJIMYUHBEL.
3amanue 11
(0,x<0

2

x
Cryuyaiigas BenuuuHa x 3amaHa QyHkuuedt pacmpenenenuss F(x)=1—, 0<x<2.

Lx>2

Halitu NIOTHOCTE pacupenesieHUs BEPOSTHOCTEHM, MaTEMATHYECKOE OXHIAHHE U JUCIIEPCUIO
CIIy4YalHOU BEIIMYUHEL.
3ananue 12

V3BeCcTHBI MaTeMaTHUYECKOe oxuganve @ =4 u cpenHee KBaAPaTHYECKOE OTKIOHEHHE
O =5 HOpPMaJIbHO paclpeleeHHON CIy4aifHON BeNUYMHE! X. HaliTh BEpOSTHOCTH MONanaHus
3TOM BenmwunHbl B uHTepsan (2;11).

3amanue 13
0,8 0,2
3anaHa MaTpula E = 09 01 BEPOSITHOCTEN Iepexona 1enu MapkoBa U3 cOCTOsI-
bl 2

aust 1 (1 =1,2)B cocrosmue j (j =1,2) 3a onun mar. Haittu matpuny P, nepexosia u3 cocTo-
SIHUSL | B COCTOSIHHIE J 3a [Ba [II1ara.

3amanue 14
HaliTi 1OBEpHTENBHBINA HHTEPBAN I OLEHKH MaTeMaTHYeCKOTO OXHUIaHUSI HOPMAJBEHO-

ro pacrpeneneHus ¢ HagexHoctsio 0,95, 3uas BeIOOpounyto cpennow0 X = 75,11, o6vem BbI-
6opku 1 = 144 u cpennee kBanpaTudeckoe OTKIOHeHHEe O = 12 .

3amanwme 15
Jlana Tabnuna pacpe/Ie/eHus BEPOSITHOCTe IByMepHOM cnyuaiino semuunnsl (£,77)
E\n -1 0 1
0 0,1 0,2 0,3
1 0,2 0,2 0

Haittu M(&), M (77), M (En), D(E), D(n7), D(&7) .

Bapuanr 2
YK 2(VK 2.6 — ymems, umems HagviKu)
3aganue 1
Haiitu oOmwmit uneH psaa:

3 4 5 6 7
St —F+—+
4 9 16 25 36

3ananue 2
HMccnenoBars CXOAUMOCTE YHCIOBOTO Psfia:

< 1
m (m+1)In(n+1)

3anmanue 3
HccnenoBats CXOMUMOCTE 3HAKOIIEPEMEHHOTO psijia:

(98]
W



c0 (__1)}’2
nZ::l 2n-1

3amanue 4
HaiiTi uHTEpBaT CXOOUMOCTH CTEIIEHHOIO PSia U MUCCIIEN0BaTh CXOAUMMOCTh Ha KOHILAX

HHTEpBajla CXOOUMOCTH:

¥
n=14/2"(3n—1)
3amanue 5
0,5.° 2
J' SIn x dx
e

BrerucnuTe omnpeneneHHbIM HHTErpan © ¢ tounocteio 1m0 0,001, paszmoxus
IIOABIHTErPATTBHYIO QYHKIUIO B CTEIIEHHOH PSIII ¥ 3aT€M [IPOUHTETPUPOBAB €T0 MMOWICHHO.

3amanue 6
Haiiti Tpu mepBbIX, OTIIMYHBIX OT HYJIS 4IeHa Pa3jioKEHHUS B CTEIIEHHOM DSl pelleHUs

yY=x+x+y°

s =Y (x) nudhepeHIIHaTEHOTO YpaBHEHHUS , YIOBJIETBOPSIOLIEr0 HaYaJIbHO-

MY YCJIOBHIO y (0) =3 .
3amanue 7

9

Pa3noxuts GyHKIMIO Jx)=x B psan Pypre Ha HHTEpBaJIE (_ﬂ;”),
YK 2(YK 2.6 — ymems, umems nagvixu), OIIK 1(OIIK 1.8 — ymemsb, umenms HagbIKU)

3ananue 8
Ha 3aBox npusesnu mapruro u3 100 moAmmmHUKOB, B KOTOPYIO momanu 12 OpakoBaH-

HbIX. OIpenenuTs BepOSITHOCTh TOTO, YTO U3 5 B3ATHIX HAYrad MOIIIUITHUKOB OKAXKETCS: a) II0
KpaiHed Mepe OIUH FOJHEIH, 0) 2 TOTHBIX U 3 OpPaKOBaHHBIX.

3aganue 9
BeposTHOCTE HACTYIJICHUS COOBITHS B KaXKIOM H3 OJWHAKOBBIX HE3aBHCUMBIX HCIIBITA-

nui pasHa 0,8. Haiitu BeposTHOCTH TOro, uTo B 100 HCHBITAaHUSX COOBITHE HACTYIIHT HE MEHEE
75 u He 6o1ee 90 pas.

3amanue 10
JluckpeTHas ciaydaliHas BeIMYMHA X MOXKET NPUHAMATDL TONBKO [BA 3HAYEHMS: X, U

X,, IpuueM X, < X,. M3BectHsl BeposiTHOCTE p, = 0,6 BO3MOXHOrO 3Ha4eHus X, , MaTeMaTH-
geckoe oxumanne M (x)=3,4 u mucnepcus D(x)=0,25. Haiitu 3akoH pacrpereneHus

STOH CIIy4YaiHOW BEJIMYUHEL.

3amanue 11
Cnyuaitnas BEMUYUHA X 3a/1aHa byukuuei pacrpeneneHus

T
0, x<——

T
F(x)= J cosx, — 5 < x < 0. Haiftu mI0THOCTS pacHpe/ieNeHns BEPOSTHOCTEH, MaTeMaTH-

L x>0

8

YECKOE OXKUIAHKUE U JUCIEPCUIO CITyYalHOW BETHUNHEL
3amanue 12



V3BeCTHEI MaTeMaTHYECKOe OKUIAaHHEe d =3 M CpelHee KBaIpaTHYECKOe OTKIOHEHHE
O = 2 HOPMAILHO paCIpeNeNeHHON ClydaiiHol BenuunHsl x. HaliTH BepOSTHOCTH MONagaHus
stoit Bemmuunsl B maTepsan (3;10).

3aganue 13
0,9 0,1

0,2 0,8

aus (i =1,2)B cocrostrue j (j =1,2) 3a omun war. Halitu matpuny P, mepexona U3 cocTo-

3amana marpuua P = BEPOSATHOCTEN mepexoja [enu MapkoBa U3 COCTOs-

SHUS [ B COCTOSIHUE j 3a JIBa Ilara.

3ananue 14
Halitu noBepuTenbHBIN HHTEPBAT UL OLEHKH MAaTEeMaTHYECKOTO OXHIAHUS HOPMAJIbHO-

ro pacupezeneHus ¢ HagexsocTso 0,95, 3Has BeIGOpounyto cpemuroro X = 75,10, o6vem BEI-
6opku 1 =169 u cpennee kampatrueckoe OTKIOHEHHE O = 13 .

3ananue 15
Jana Tabnuna pacnpeeneHus BEpOSTHOCTEH JBYMEPHOM ClIydyaliHOM BETUIHHBI (f ,77):
E\n -1 0 1
0 0,3 0,2 0,2
1 0,2 0,1 0,2

Haitru M (&), M (17), M (1), D(S), D(17), D(S7) .




IIpunooicerue 3
TunoBoit KOMILIEKT 3aJaHUI JJIS1 BXOJHOI'0 TECTHPOBAHHUS

. 2 2
cos' a +sin’ @ cos’ &

1. Yopoctute BeIpaxeHUE —
sin” «

1

o 9 =
sin” &

s Ntg’ar; 3etg’a; 4)

1 2

2. YIIpoCcTHTE BhIpAXKEHUE 0,955 :9b5.
1 3 1 1
1)0,16°; 2) 0,16°; 3) 016 °; 4)0,162 .
3. Breryucaute: 3/125-0,027.
13 I3 2] 15; 3) 0,015; 4) 0,15.
4. Haiinute 3Ha4eHue BeIpaxkeHud log,(9a), ecnu log, a = 033.
1) 0,6; 2)2.3; 3% W i 4)9,3.
. 3% 3% 3x . Sx 1
5. Pemute ypaBHEHHE Sin—C0OS— —COS—Sin—=——.
2 2 2 2 2
n T 4
1) (1) -g+7m,nez; 2) igiZﬂn,nEZ;
3) + =+ mynez 4) (—1)"-£+£n,nez.
8 24 4

6. YKaXuTe IpOMEXyTOK, KOTOPOMY IIPHHAIEKUT KOPEHb YPaBHEHMUS
2-log,(x+3)=log,(x+3).

1) (-6; -4); 2) (-4; -3); 3)(3; 4% 4) (4; 6).

7. Peuute HEpABEHCTBO O,75x+] > 0,72x_3.

1) [— C><>;—§1} 2) {—%&wj; 3) (—w;—%} 4) [—%;erJ;

2x+14
(x+Hx-7)
D (-7-4)u(T40);  2) [F7-4)u(T40);  3) (~w=7]u(-47);  4) (—o0;—4) U [T;4+00).

8. Pemnre HEpaBeHCTBO

9. Haliyiure 3HaueHne NpousBoAHOM GyHkiumu f(x)=3x" —6Ilnx B TOuKe X, =1.

1) 6; 2)0: 3) 3: 4) - 3.
10. Halimure MHOXXECTBO 3HAYEHUH QYHKIUH )y = —4 —sinx .

DE3:0L 2)[44: 353 4) (—opon).



h(x) = x* +sinx
5

11. Hainmute mpou3BOOHYIO GYHKLIIUN

1)h’(x) =%+ Cos X, )

3) h'(x)= 4x° + cosx, 4)

12. Haiizute mepeooGpaskyio F gynxnug/ (¥) =€ +sinx
1) F(x)=e" +cosx-2. 2) F(x) = xe* —cosx .

3) F(x)zex—cosx—l; 4) F(x)=e" +cosx—1

B (x) = x?-kcosx

2

K(x)=4x" —cosx.

, €CJIM U3BECTHO, YTO

F(0)=-1
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IIpunooicenue 4

TunoBoii KOMILIEKT 3agaHuii 114 Tectos Nel
(nTOroBO€ TECTUPOBAHME)

YK 2(YK 2.6 — 3namsb, ymems, umems HAGbIKU),
OIIK 1(OIIK 1.6 —3namb, ymems, UMEHN1b HABLIKU;
OIIK 1.7 — 3namo, ymems, UMENnb HABBLIKIL)

YK 2(VK 2.6 — 3names, ymems, umems naeviku), OIIK 1(OIIK 1.7 — 3name, ymems, umemsp
HaevlKu)
1. Marpuna — 310
OtBeTsI:

l.mpsimoyrobHas TaOauIla YHCeNl, 3aKIII0YeHHAs] B BEPTUKAIBHEIE CKOOKH — |aj
1asi m CTPOK U N CTOJIOIOB;

2. OIpSIMOYroJdbHAas TA0JHIA YHcell, 3aKII0YeHHas B ¢ckoOxu Buaa || a;; ||.iuoo [ai], co-
Aep:Kamasi HEKOTOPOoe YHCJI0 M CTPOKHU U N CTOJI010B;

~

3. mpsiMOyroJibHAs TabJHUIla YKMCEN, COAEpIKamas n CTPOK ¥ N CTOJIOIOB, 3aKIIOUYECHHBIX B
BEPTUKAIBHbIE CKOOKH |aj;| ¥ paBHAsI HEKOTOPOMY YHUCITY [TOCJIE BBIYUCICHHUSL.

, CoOepiKa-

2. Marpuna pazMepa 1xm Ha3bIBAETCH ................ MATpHIEH — cTOJI01I0M.

3. Matpuna pasmepa nx1 Ha3bIBAETCH ................ MaTpHIieil — CTPOKOIA.

4. Ecru B MaTpHUIEC YKCJIO CTPOK U YHCIIO CTOJIOIIOB COBIIagacT, OHa HA3bIBACTCA .. .KBﬁI[[!ﬂTHOﬁ.

5. Marpuna A umeet pa3mep 5x3, matpuna B umeer pasmep 2x5. Kakoii pasmep umMeeT Marpua
C=BxA?
OtBert: 1) 5x3; 2) 2x5; 3) 5x5; 4) 2x3; 5) 3x2.

0 1
1 20
6. IlepeMHOXUTE MaTPHIIBI [O i 2] 1 3.
2 3
0 1 1 0 1
O 1)1“2)012&274120
TBETHL: , " "
X s 9 o1 2
2 3 3 0 2
1 2 3 4 3 3 -4 —3
2 3 1 2 0 6 1 1
7. Jlanbr MaTpHIBl A = 1 1 1 _1 uB= 5 4 2 HaAWTH 3JIEMEHT C23 MaT-
1 0 -2 -6 2 3 3 2

punsl C = A + B.

Otset: 1) 2; 2)4; 3)6; 4)5; 5) 1.

8. Haiitu £, rne E — equanunas MaTpula Jr00ro nopsiaxa.
Oter: D E; 2)1; 3)n-1; 4)0; S)n- E.
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9. Onpenenurens- 310
OtBeTsI:

1.mpsiMmoyroJibHas TabJMIa YKCENl, 3aKTI0YEHHAsS B BEPTHKAJIbHbBIE CKOOKH — [ajj|, comepxa-
Ias m CTPOK U N CTONOIIOB;

2. TIpSIMOYTOJIbHAS TaONIMIa YKCell, 3aKIII0YeHHas B CKOOKH BHAA ||ajj||, /00 [ajj], mubo (aj))
coeprkaliast HEKOTOPOE YHUCJIO M CTPOKH U N CTOJIOIIOB; »

3. OPSIMOYrobHAS TAGJHIA YHCE], COAEPIKAMAS N CTPOK W N CTOJIOIOB, 3aKJIIYEH-
HBIX B BEPTHKAJIbHbIE CKOOKH |aij| 1 PABHASI HEKOTOPOMY YHCJIY M0C/I€ BHIYUCIEHNS.

ay 4ap
10. Onpenenurens BEIYUCIISIETCS:

1. anan— azazz;
2.a1a21— aj2a2z;
3. ana2+ azai;
4. ariaz— azaio.

a+b b

11. Beraucnute onpenenuTens BTOPOro Mopsiaka J d
c+

Otsertsl: 1)ac-db, 2) ab-cd, 3) ad-be, 4) ac+db.

12. Onpenenutens MaTpuisl A paBeH 7. KakoMy 3HAUEHHIO paBeH ONPEAETUTENb TPAHCIOHHPO-
BaHHOM MaTpuubsl A™?
Omer: DNT: D17 N 472 5 1.

13. Onpenenurens o6patHoit MaTpuisl A™ pasen 3. KakoMy 3HaUeHHIO paBEH ONPEACIHTEND
MaTpuusl A?
Otset: 1) 9; 2)1/9; 3)3; 4)1/3; 5) 1.

14. Munopom Mji nro60ro 37eMeHTa @ji MaTPULIBI N-TO MOPsAKa Ha3bIBACTCS:
OTBeTHI:

1. matpuna (n-1)-ro nmopszaka, rmonyyaemas U3 3JEMEHTOB HCXOMHOM MATPHUIIBI IIYTEM BbI-
YEpPKUBAHHMS CTPOKHU U CTOJIONA, HAa IEPEeCeUeHUN KOTOPBIX HAXOMUTCS 3JIEMEHT &ji;

2. onpegeauTedb (n-1)-ro mopsiaKa MoJy4aeMblii M3 3JIEMEHTOB HCXONHOM MATPHIbI
IIyTeM BbIY€PKHBAHHS CTPOKH H CTOJI0LA HA INepecedYeHHH KOTOPLIX HAXOAHMTCH 3JEeMEHT

3. OIpENENNUTENb UCXOAHON MaTPHUIIb, YMHOXKEHHBIN Ha 3JIEMEHT ).
2 3 4

15. B ompenemutene |Al=[5 -2 1| maitnure sHaueHue MHUHOpa Mz ).
1 2 3

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

16. Ilpu 3ameHe BCEX CTPOK ONPEIENHTENS COOTBETCTBYIOUIMMHU MO HOMEPY CTOJIOLAMM, OIpe-
JIEUTEND
OTBeTHI:

1. MeHsieT 3HaK;

2. IpUHUMAET HOBOE YHCJIOBOE 3HAYEHHUE;

3. He H3MeHsIET CBOEr0 YHCJA0BOr0 3HAYEHHS.
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17. Ecim 2€MEHTEI ABYX CTOJOIOB (CTPOK) ONMpEeNeNuTeNsl MPONOPLUUOHAIBHEL, MO0 PaBHEI
IpyT IPYTY, TO OIPENEIATENb PABEH
OtBeThI:

1.yIBOCHHOMY 3HAUEHHIO OIPENETUTENS, OIy4aeMOMY IIPH BBIYEPKUBAHUU COOTBETCTBY-
IOIIUX CTOJIONOB (CTPOK);

2. HYJII0;

3.cyMMe MPOU3BENEHUHN IJIEMEHTOB OTHX CTOJIOIOB (CTPOK) Ha MX alredpandeckue NOMOJ-
HEHUSL.

18. Matpuna Ha3pIBaeTCS KBaIpaTHOU, ECIIH

OtBeTsr:
1. BCe 37eMEHTHI CTPOK (CTONOIOB) HE paBHBI HYJIIO;
2. 4YHCIIO CTPOK HE PaBHO UUCIY CTOJIOLIOB;
3. 4HCJI0 CTPOK PABHO YHCIY CTOJIOLOB.

19. Tlpu yMHO>XXE€HUN MaTpHIIBl HA YUCIO
OtBeTsI:
1. Bce 31eMeHTHI MATPHILI YMHOKAKTCS HA 3TO YHCJIO;
2. 3JIEMEHTHI OJTHOTO U3 JIIOOBIX CTOJIOIOB (CTPOK) YMHOKAIOTCS HA 3TO YHUCIIO.

20. ITpu yMHOXEHHUH IBYX MATPHI] TOJDKHO COOTIOAATHCS YCIOBHE:

OtBertsr:
1. 4mcio CTPOK EPBOM MATPHIIE! PABHO YUCITY CTOJIOLOB BTOPOM MATPHIIB;
2. 4YHCIIO CTOJIOLOB IEPBOM MATPHUIIEI PABHO YHCITYy CTOJIOI[OB BTOPOM MATPHIIEL;
3. 4uHCJI0 CTOJIOIOB NepPBOi MATPHILI PABHO YHCIY CTPOK BTOPOil MATPHIIBIL.

21. Marpuna 4™ HaseBaeTcs 06paTHOH 110 OTHOLIEHHUIO K KBAAPATHOH MaTpHIle A, €ClIU OHA
YAOBJETBOPSET YCIOBUIO
OtgeTsl:

1. A4'=1I;

2. AA'=E, rne E — enuHu4HAA MATpULA;

3. A'4=4;

22. BeraucauTh 0OpaTHYIO MaTpUIly K MaTpulle A W yKa3aTh CyMMY BCEX 3JIEMEHTOB 0OpaTHOM
1 2
MaTpulel, rae A =
P 49
Otsetsl: 1) 2,2)4,3) 6,4) 1.

23. Pemenue MaTpU9HOTO ypaBHEHHs AX=B nMeeT BHI:
OtBetsL:
1. X=A4"1 B;
X=BA',;
X=4" B

W o

24. PaHrOM MaTpUIIBI HA3BIBACTCS
OTBeTHIL:
1. mpow3BeneHHE YMCIIa CTPOK M Ha YHCJIO CTOJIOIOB N;
2. 4HCJI0, PABHOE HAW0O0NbINEMY H3 NOPANKOB MUHOPOB JAHHONH MATPHUILI.
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1 1
25. Haiitu panr matpunsl [0 1 2
1 1

Otetsl: 1) 2, 2)4, 3) 3, 4)6.

2x+3y=15
26. Pemmute cucreMy MetozioM Kpamepa, 1 B OTBETE yKazaTh CyMMY.
3x+5y=29

Otsetel: 1) 2,2) 4,3) 6,4) 1.

YK 2(VK 2.6 — 3namep, ymems, umems Hagvixu), OIIK 1(OIIK 1.6 — 3namsb, ymems, umems
HA6bIKU)
27. BexTopoM Ha3bIBacTCs
OtBeTsL:
1. HampaBlmeHHBIM OTpe30K JTHOOOW KPUBOU, Y KOTOPOTO OTrPaHUYMBAIOIINE €r0 TOUKH Oe-
pYTCS B OIpENEICHHOM MOpPSAKE: IIepBasi ToUKa — Hauyalo BEKTOpa, BTOpas — KOHEI BEK-
TOpAa;
2. HanpaBJIEeHHbIH 0TPe30K MPAMOii, Y KOTOPOro OrpaHHYHBAIOIINeE ero TOYKH 0epyT-
csl B ONpeneJeHHOM IOPsUIKe: MepBasi TOYKA — HAYAJ0 BEKTOpa, BTOPasi — KOHeIl

BEKTOPpA.

28. BexTopsl Ha3BIBAIOTCS KOJTMHEAPHBIMHU, €CIIH OHHU JIEIKAT
OTBeTHI:

1. TONBKO Ha ONHOH MPSIMOH;

2. TONBKO HA MapajUIeIbHBIX MPSIMBIX;

3. 1100 Ha 0JHONM NPAMOM, 1100 HA NAPAIENbLHBLIX IPAMbIX.

29. BeKTOphI HA3BIBAIOTCS KOMIUTAHAPHBIMU, €CJIH OHHU JIEXKAaT
OTBeTHI:
1. TOJBKO B OJHOH IIJIOCKOCTH;
2. TOJBKO B MapaJlIeNIbHBIX [IJIOCKOCTSIX;
3. u00 B 0JHO¥ MJIOCKOCTH, JHOO0 B NApaNJeJbHbIX IJI0CKOCTIX.

30. Cymmoit BeKTOpOB a U b, (a + b) Ha3bIBAETCS BEKTOP, MAYIIHH
OtBertsr:

1. u3 KOHIIa BEeKTOpa b B HaYaJI0 BEKTOpa a;

2. U3 HaYaJ1a BEKTOPA a B KOHeIl BeKTopa b.

3 2
31. BeruucIuTh COOCTBEHHBIE YHCIIA MATPHITBI _ |¥ B OTBETE yKasaTh X CyMMYy.
4L 0D
Otetsl: 1) 2,2) 6, 3) 4, 4)1.
4 3

32. HaiiTi COOCTBEHHBIE BEKTOPA MATPHIIBI | _ 1 U CKaJLIPHO X IEPEMHOXKHTB.
9
Ortsetsr: 1) 6, 2) 4, 3) 6,4)0.

33. CkansipHBIM IPOU3BEIEHHEM BEKTOPOB ¢ U b HA3LIBAETCH
OtBeTsI:

1. umcno, o6o3nauaemoe (a,b) 160 ab , pasHoe Wy_lsin(%);

2. BEKTOp OPTOTOHAIBHBIN K BEKTOpaM @ | b , IUIMHOMH IaHb]cos(ab);



3. umciao chos(a_b)), o0o3Hayaemoe (a,—b) ﬂHﬁOEz

34. Ecnu a opTorosaies b, To ab PaBHO
OtBeTsL:

1. Hymo;

2. [d].

35. BEIMHCITUTE CKalApHOE Mpou3Benenue Bektopos: d=(2 2 1),b=(2 3 1).
Otetsr: 1) 11,2) 4,3) 6,4)6.

36. BerucuTh KOCHHYC yriia Mexry Bextopamu d=(2 2 1),b=(0 2 1).
Otsertsr: 1) LO’ ._"._)_g,t 3) L ,4)

<130 5

(O8]

R

37. Benw a = aX; + ay} + aj, b= bA\_; + b},} +b, k, To ab paBHO
OtBeTsI:

D) abi+ab,j+ab.k,

2Dab +ab, +ab,.

38. PaccrosHue Mexny Toukamu M;(x.,y1,z1) v M>2(x2,y222) onpenensiercs no Gopmyie
OTBerTsrI:

1) iMle :|x2 —x1]+[y2 —y1[+lz2 g

>

D) MM, =(x, —x)* + (3, — 1) +(2, - 2,)°

3

3) |IM\M,|=x,x, + ¥y, + 2,2,

39. BekTopHOE IPOU3BEICHHE ABYX BEKTOPOB d U b €CThb
OTBeTsI:

1) BexkrTop, 0003HAUAEMBII [ﬁbJ, KOMIIJIAHAPHBIN ¢ BEKTOpaMU d U b W JUIMHA €r0 paBHA
|a|-|b|sinab ;
2) BekTOp, 0003HAYAEMBIi [ZzbJ, OpPTOTOHAJIEHBIN K BEKTOpaM d W b , AJIMHA €r0o paBHA

|d|-|b|cosg;

3) BeKTOD, 0003HAYAEMBIH [ﬁbJ, OPTOTrOHAJbHBIH K BEKTOPaM _d U b , I/IMHA €ro paBHa

|a|-|b|sinab 3

4) cxansp, AIHMHA KOTOPOrO paBHA lﬁl . ‘b)cos ab u o6o3HauaeMbIil ab mubO (Zz,b)

40. I BeKTOPHOTO IIPOU3BENEHUS [abJ CIIpaBeUIMBEI CBOMCTBA:
OTBeTHI:
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3) [ab|=-|pa.[aa] =|af

41.Ecmu G = a,i + ay] +ak,b=bi+ by] 4 b:l; , TO BEKTOPHOE IIPOU3BEIEHHUE la"I; J paBHO
OtseTsl:
1)ab,+ab,+ab,;

2) a

=

bj + ayby]' + azbzfz -

o

~
R«

3)

X

k
a a.|.
b b.

x y

o

42. BpraucauTh BEKTOPHOE IIPOM3BENCHUE BEKTOPOB M B OTBETE yKa3aTh CyMMY KOOpAMHAT:
a=0 2 1,6=02 0 1).
Oteetsl: 1) 2, 2)4, 3)6, 4) 0.

43. BBIUHCITHTL BEKTOPHOE IIPOU3BEICHHE BEKTOPOB M B OTBETE yKa3aTb CyMMY KOOPIMHAT:
a=01 2 1),b=0 0 3).
Otsetsl: 1) 2, 2)4,3) 6,4) 0.

44. Bpruucnuth 00beM OHpaMUIBl 00pa30BaHHOM  TpeMsl BEKTOpPaMHU: 5=(2 0 1),
b=01 1 0),=0 2 2).
Otsetsl: 1)2, 2)4, 3)5, 4) 1.

45. Ipu xakoM 3HaYEeHHHU [TapaMeTpa 7 BEKTOPHI ¢, U C, NEePNEeHINKYISIPHBI?
a={,-2,3}, 5={3,0,-1}, ¢, =2a+mb, g, =3b-7a,
Ortset: 1) 11/15; 2) 4/5; 3) 14/15; 4) 24/25; 5) 2/5.

46. YTON ¢ MeXIy BEKTOpaMut 4 = x,i + y,J + 2,k ub = x,i + y, ] + z,k onpenensercs u3 hop-
MYJIBI:
OtBeTsr:

1) cosp =

XX + 1Y, + 2,2,
\/ 2 2 ) \/ 2 2 2
X+, 2 sfxs 3 + 2

2) cosp=x%, + Y\ ¥, + 2,2, ;

1

XXy + 1Yy + 2,2,

3) Sln¢: 2 2 2 2 2 2
\/xl'+y1'+zl' -\/x2‘+y2“+22'

)

47. CMmemanHOE IPOU3BEICHUE BEKTOPOB 5,5 ,C €CTh

OTBeTHI:

1) BekTop, MoNy4aeMmblii NpPH YMHOXCHWH d Ha b BEKTOPHO, U TOJYYUBIIUHUCS pe3yJabTar
YMHOXAIOT CKaJIIPHO Ha C ;

2) cKaJsAp, MOJYYAeMbIid IPH YMHOKEHHH d HA b BEKTOPHO, M NOJYYHBIIHNCA BEKTOP

YMHOKAKT CKAJAPHO HA E_,_
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3) ckamsgp, HOJyYaeMBId MpPH YMHOKEHHM ¢ Ha b BEKTOPHO, W TOJIYYMBIIMACS BEKTOP
YMHOJKAIOT BEKTOPHO Ha C .

48. Haiitu qumumy Bextopa 4 = 207 +307— 60k .
Otset: 1) 60; 2) 70; 3) 80; 4)90; 5) 110.

49. O6ee ypaBHEeHHUE psAMOi L Ha MIIIOCKOCTH UMEET BHJ
OtserT:

1) Ax+By+C =0,rne i = Ai + Bj opToronaaen npsmoii L;

2) Ax+By+C =0, rne 7 = Ai + Bj HanpaBIsrOLHMii BEKTOP TIPAMO# L;

3) y= Ax+ B, rne 7 = Ai + Bj Hanpassiomuii BEKTOp IpaMoii L.

— - x=x+I1
50. Vpaserns mpsmex — 1L = 2= (1) { 1 2

m y=y +tm-i
y=kx+b (3)
HaspiBaroTcst crieqCTBEHHO:
Ortser:

1) (1) — ITapameTpuyeckum, (2) — KAHOHUYECKUM, (3) — ¢ YIITOBEIM KOG DUIIHEHTOM;
2) (1) — KaHOHHYECKHM, (2) — mapaMerpH4YecKkuM, (3) — ¢ VIII0OBbIM K03 b dunueHTom;
3) (1) — ¢ yrnoBbm K03 urzieHToM, (2) — KaHOHHYECKHM, (3) — mapaMeTpUIECKUM.

51. YpaBHenus X~X% _Y=h _27% 1)

m n
x=x,+1t
y=yytm-t 2)
z=zy,+n-t
U Bextop S = Ii +mj + nk (3)

HasriBaroTcst COOTBETCTBEHHO:

Ortger:

1) (1) — mapameTpudeckoe ypaBHEHHE IIPSIMOY B IPOCTPAHCTRE, (2) — KAHOHMYECKOE YPaBHEHUE

IPSMOH B IIPOCTPAHCTBE, (3) — HAIPABISIONUIHI BEKTOP IPSIMOH;

2) (1) — xaHOHMYECKOE YpaBHEHHE IIPSIMON B IPOCTPAHCTRE, (2) — MapaMeTpHUECcKOe YpaBHEHHE

IPSIMOM B IIPOCTPAHCTBE, (3) — HOPMAIBHBIA BEKTOP MPSIMON — BEKTOP OPTOrOHAIBLHOM MPSIMOIA;

3) (1) — KaHOHHYECKOE YPABHEHHE MPSIMOii B IPOCTPAHCTBE, (2) — NapaMeTpHIecKOe YPaB-

HeHHe NPIMOM B IPOCTPAHCTBE, (3) — HANPABJSK UK BEKTOP NPAMOH — BEKTOP KOJLJIHHE-
ApHOH NpPAMOH.

X=X _Y=N _Z2-% . X=X Y=Y, _

/ m, n, ‘A m, 1,

52. Yroa Mexny npsSMbIMU

Omnpenensiercst U3 BBIPOKEHHS:
Ortser:

T4 ates = LL, + mm, + nn,

2
\/112 +m]2 +n12 \ﬁz?‘ +mz2 +n22

2) cosa =L, + mm, + nn, ;
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LL, + mm, + nn,

5
\/llz+m12+n12 \/l; +mzz+nz2

3) sina =

53. Yparuenune Ax+By+Cz+D=0 (1)

U Bextop 7 = Ai + Bj +Ck 2)
HasrisaroTcss COOTBETCTBEHHO:
OrtBeT:

1) (1) — ypaBHEHUE IPSIMOU B IIPOCTPAHCTRBE, (2) — HAIIPABJISIOIIUNA BEKTOP IIPSIMOH;
2) (1) - ypaBHEHUE IIOCKOCTH B MPOCTPAHCTRE, (2) — HAIPaBJISIOMIMKA BEKTOP IIJIOCKOCTH;
3) (1) —ypaBHeHHE NIOCKOCTH B MPOCTPAHCTBE, (2) — HOPMAJILHLIN BEKTOP IJIOCKOCTH.

54. Yron mexny miockoetsiMu A x+ By+Ciz+D, =0 u 4,x+B,y+C,z+ D, =0
OIPENENACTCS U3 BEIPAKEHHUS

OtserT:
. A A, + BB, +C,C,
1) sina = = - =
\/Alz +B2 +C] \/A,’ + B +C}
3 pang = &4, + BB, +CC,
3} s = A A4, + BB, +CC,

S+ A B0 .

55. Haiiti HOpMaJIb K IpsMOH 2x + 3y = 7 ¥ KOOPAUHATHI CJIOKHTH.
Otsetsl: 1)5, 2)4, 3)6, 4)6.

56. Haiitu paccTossHEE OT TOUKU A(2 0 2) IO TIOCKOCTH 2x +2y+2z+3=0.
Oteetsi: 1) 2, 2)3, 3) 1, 4)6.

2 2
X

57. Haliti poxycHOE pacCTosTHHE JJUTHIICa PEIY
OtBerTsr: 1)2,2)4,3)6,4) 3.

YK 2(VK 2.6 — 3namp, ymems, umems Hagviku), OIIK 1(OIIK 1.6 — 3nams, ymems, umens

naeviku; OIIK 1.7 — 3Hamb, ymemsb, umems HABbIKIL)

58. 3amaHo KOMIUTIEKCHOE YUCIIO z = X + iy. BeibepuTe npaBuiibHbIE OTBETHI A1l Rez , Imz, |z,

eCIIH:

1. Rez=y; 2.Rez=1iy; 3.Rez=x; 4. Imz=x; S5.Imz=iy; 6.Imz=y;

7.l =x*+ ¥ 8|z =[x+ ]; 9.1z = x? = ¥2.

Otger:

1)1;4;9

2528

30

6:9
3.7

- 2

“

LR
W o W

)
)
)

b}

W

(O%)

- 2

59. YMHOXEHHE KOMIITIEKCHBIX YHCEIl Z; KZ5 OCYIIECTBISIETCS 110 GOPMYIIE:
OTBeTHL:

l)_l_:_ﬂ.lf”_zj_(cosﬁ @1 T @) Tisin(o + @)
2) lzdll=z2l(cos @y @p + isin gy @)
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3) |24/|z,| (sin{ @y +@,) T icos( @y T ¢4)).

60. JleneHre KOMIUIEKCHBIX YUCEN Z4 HZ, OCYLIECTBIsSETCS Mo GopmyIe :

OTBeETHI:

= {/cosﬁ‘——a sinfﬂ
1) :zz 3 P e P
2) i’— (cos (g —@a) +1 sin(gy, — ©,));
3) ;—: (Si”(‘pi - ‘P:J ~lecos(@y —@.));
D CERIA e CF; e

61. Bo3BeneHue B cTeeHb N KOMIUIEKCHOTO urcna z = |z|(cos ¢ + { sin ¢ )JocymmecTBiseTcs mo
dopmye:

OtBerTsl:

1) [z[*{cos™e@ + isin™¢);

2) |zI*(cos @™ + L sin@™);

3) lzI* {cos = :

'“-—1511'1 ”‘,

e o

4) |z|® (CG‘:,L!L goJ +isin{n-@)).

62. V3pneueHust KOPHS N-0¥ CTENEHH OCYIIECTBISETCS M0 GopMyIIe:

OTBeTHI:
_)_M z| (CUS + isin gvfxd)i
o ¢ . o+ 2 »—17:(‘
2) {lzl {QS"IFE - = +icos< - J,
3) VIl (cosZ +isin);
n at’
4) Ylzl(cos™fo +1 sin /)

63 . Hatitu npousBeneHne KOMILIEKCHBIX vuce (2 + 3i)(5 + 21).
OtBetsr:1)4+19i, 2) 14+191, 3) 11+11i, 4) 12+5i.

64. YucnoBoii mocaen0BaTeIbHOCTHIO HA3LIBAIOT MHOYXKECTBO

OTtBeThI:

1) 3aHyMEpOBaHHBIX JEHCTBUTENBHBIX YHCEN, PACIIOJIOXEHHBIX B ITOPSAKE BO3DPACTAHUS WX IO
a0COIOTHOH BENIMYHUHE,

2) 3aHYMEpPOBaHHBIX BEILECTBEHHBIX YHCEJl, [TOJUUHSIOUIMXCS 3adaHHONH (DYHKIMOHAIBLHON 3a-
BUCHUMOCTBIO X,, = f(x);

3) 3aHYMEpPOBAHHBIX BEMIECTBEHHBLIX YHCE], IOJYYEHHLIX N0 HEKOTOPOMY 3aKOHY, 3aBH-
cimemy orn < V.

65. Hucio & Ha3bIBaeTCs IIPENIESIOM MTOCIEI0BATEIBHOCTH {X,,}, €Ciu It BCSIKOTO

OTBeTsI:

1) uncna n; HanETCs € C 0 Takoe, YTO BHINOJIHSIETCS HEPABEHCTBO |X, — al<e;

2) uncna ng Haingres € < () Takoe, YTO BBINOJIHAETCS HEPABEHCTRO X, — &> ¢ ;

e C 0 maijéres 9meno ny = 7y (£) TaKoe , YTO BLINOIHAETCS HEPABEHCTBO lx, —al<ey

4) e ¢ 0 HaMmETCS YMCIO Mg = 7, (£) TAKOE , UTO BHIIOIHSIETCS HEPABEHCTRO |X, — al> ¢ ;
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66. Ecnu lim,, .. x, = @&, lim _,_y, =b,T10
OtBeTsL:

1) lim,, . (x.v. - ay, +b=x,;

;)_linan s (x«n}'}va)——__.a._b

3) lim, . (x. ¥, ) alim v, Tblim, . x,.

¥ n e S

1

67. Ilpenens: a) ling(l + x); b) lim(1 +l)" c) 1irr3 e
X=>! X0 X x—

Ha3bIBarOTCA COOTBETCTBEHHO
X

OTBeTsI:

1) a) BTOPOI 3aMevaTeJbpHbIN npeaea; b) BTopoi 3aMedaTeabHbIH Ipeaes; ¢) nNepBolid
3aMevdaTeJdbHbIH Mpexe;

2) a) mepBBIi 3aMedaTenbHbIN Mpeien; b) nepBelil 3aMeyaTeNIbHbBIN IPeaes; ¢) BTOpOH
3aMeyaTeabHBIA MTpeaet;

3) a) BTOpO# 3amMeyaTenbHbIi Ipeen; b) nepBbli 3aMedaTenbHbIM Ipenes; ¢) NepBbIi
3aMeydaTeIbHBIN Ipener.

68. Oynkius y = f(X) Ha3pIBaeTCS HEMPEPHIBHON B TOYKE X = &, €CITH
OtBertsr:

1) lim f(x) =5, rze |f(x)-b|<e
2) lim f(x) = b rae b = f(a)

3)lim f(x) = b, roe b onpenensiercs u3 onpenenenus npenena f(x) B Touke X = a.
X—>a

69. ®ynknus f(x) Ha3pBaETCS HEMPEPHIBHON B TOUKE X = &, ey it oboro & > 0 Haiinercs
o(g) > 0 Takoe, 9TO I

OTBeTsI:

1) Ix — al < & CIIpaBeJIMBO HEPABEHCTBO ’f(x) - f(a)] <do(€);

2) 'x — a’ < d(€)) cupaBeTUBO HEPABEHCTBO | fx)-f (a)l e -3

;)_lx ~ al < (&) _cnpaBeNIHBO HEPABEHCTBO lf(x) - f(a)l <&

70. Ecim mpenen gyaxmuu y=f(X) B TOYKe X = a CyIIECTBYET, HO B 3TOM Touke f(x) nmubo He
onpenenera, 160 f(a) # lim f(x), To TOYka X = & Ha3bIBACTCS
X—=a

OTBeTHI:

1) TouKkoO# paspriBa IEPBOTO POJa;
2) TOUKOH pa3pbIBa BTOPOTO POJIA;
3) veTpaHUMOM TOYKOH pa3pbiBa.

71. Ecnu B TOUKe x4 K Tpaduky QyHKINK ¥ = f (%] NpoBeneHa KacaTelbHas, TO POW3BOIHAS U
middepennnanbaast QyHKIUE TEOMETPHUECKH UCTOIKOBBIBACTCS COOTBETCTBEHHO KaK

OtBeTsr:

1) mpupamieHue OpIHHATEI KacaTeabHOM Ha[xy;x, + &x] U TaHTec yria HaKJIOHA KacaTelbHOH
K ocu0,, B TOUKE Xg;

2) TaHTEHC yIila HaKJIOHA KacaTenbHOM K ocu 0, U npupaiienne QyHKIUYE Ha [%q1%, + Ax]

3) TaHreHC VIJja HAKJI0HA KACATEIbHON K ocH U, B TOYKE XM NpHpalleHHe OpAHHATEI Ka-

caTeJbHOM HA [x4;x, + Ax]
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U
72. Ecmu pysxmmun U(x) uV(x) muddepennupyemsr, o (U - V))I/I(;)  BEMmCISIOTCS COOTBET-

CTBEHHO 110 GopMyam:
OtBeTsI:

uv—vs-u
DY V=v-Uu———,;

Vi.U-Unv

DU -V+V-Un ¥

. ) ul.v-vru

DU ViV -Un ——,
i e V’Z p

73. Ecu bymxnus ¥ = f{(x) 3amaHa mapamerpuyeckw, T.e. ¥ = @(t) u ¥ = ¥ (t), rme t-

rapameTp, TO

¥'(x)BBIAmCHsIETCS IO hOpMYyIIE:

OTBeTsl:
di(t)
de '’

dpit)

»

do{t)

delt) |
ay(t)’

74. IlpasuibHo Jlonurans: ecnu f(x) u g(x )HenpeprIBHEL U AubPepeHIUPYEMBI B HEKOTOPOH
IIPOKONOTOM OKpecTHOCTH Toukux = C,g(x) =20 u lim__ f(x) = 0,lim__ . g(x) = 0, T0

OTBeTsI:
FLx) lim f(x)
Dlim, =220 _ -
*2Colxy  lm g(x)
c x=C
e _:’r.-
2) lim. _, I L = lim [
) € gix) x—*c{}g‘t‘]
‘ f{x) .. f'{x)
3) lim., _ -f=—= = lim ~—
A MMec g6y = M g

75. JlocTaTOYHBIM yCIIOBHEM Bo3pactanus pyukuus v = f(x)uala; b) spngercs
OtBeTsI:

1) f'(x) < 0B moboit Touke x € {a; &);

2) f'(x) > O B 1000# Toukex € {a; b).

P

76. Ecnu Gynxuus ¥ = f(x) onpenenena na {(a; ) m nna seex x € (a; ) F7 (€) < 0, To dyHK-
s ¥ = f(x)na (a; b)
OTBeTHI:
1) yOsIBaeT;
2) BO3pacTaer;
3) BBINYKJA;
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4) BoruyTa.

77. Npsimasty = kx -+ bSBISIETCS HAKJIOHHON aCUMITTOTON [Tt GYHKIMH ¥ = f(x),ecnu

2f % -
1 lim, ., —:— =kulim, _ (f(x)—kx) =5

fix} = bulim,_, (flx) - ke) =k

2)iim, .

. 4x+2
78. BeraucmuTs mpenen  |im ﬂx =
x—4 X —I

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

79. BeraucnuTs mpenen |im S0y .
x—=0 X

Otsetrr 1) §5,2) 1/5, 3)1/2,4) 1.

a
S

X

X—>0

2 x“+1
80. BeraucauTs npeaert hm(x +1J .
Otsetsl: 1) 2,2) 1, 3) 3, 4) 0.

81. Haittu mpousBomHyIO U1 QYHKIMUA e .
Otsetr: 1) e7,2) e*,3) —e™",4)-¢".
82. Haittu mpom3BoHyto s GyHKmun Sx'° + e .

Otsetsr: 1) 50x' +6e°*,2) 50x"° +6e°*, 3) 50x° +6€°*,4) 50x' + 3¢,

83. Haiitu mpousBogayto Gyskimy Sx* +sin(6x).
Otsetsl : 1)5x° +cos(6x),2)20x> + 6.cos(6x) ,3) 20x* + cos(6x),4) x° + 6¢cos(6x).

84. HaiiTu npou3BoaHyIo GyHKIME X~ + cos(3x).

Otsetsr: 1)3x” +sin(6x), 2) 3x> —3sin(3x), 3) 3x* +sin(6x), 4) 4x* +3sin(3x).

85. HaiiTu mpousBomHyto GyHKIME cos”(X).
Ortsetsr: 1)sin(2x), 2) —sin(2x), 3) —cos(2x), 4) cos(2x) .

86. Haittu mpousBoanyro ¢pyukuuu sin(3x +2).
Orsertsl: 1)3sin(x), 2) 3sin(3x+2),3) 3cos(3x+2),4)-3cos(3x+2).

87. Haiiti mpomssomayto mins Gyakmum e -(2x* +5)° .
Otsetsr: 1) 6e* -24x°(2x* +5)?,2) 6% -(2x* +5)° + % -24x>(2x* +5)2,3) e - 24x°(2x* +5) ,
4) % - (2x* +5)° + % - 24x°(2x* +5) .

88. HaiiTu nmepByro IpoU3BOAHYIO OT (QYHKIMY U BLIYKCIIHTE €€ 3HAaYEHKUE B TOUKE X = 4:

v=v1i+2x



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

89. Haiftu nepByro mpou3BOAHYIO OT QYHKIIMH ¥ BEIYHCIUTE €€ 3HAUEHHUE B TOUKE X = 4:

¥ =3x— 6yx

OtBet: 1) 6; 2) 0; 3) 2; 4) 3; 5) 1.5.

90. HaiiTy nepByr0O MpOU3BOIHYIO OT QYHKIIMY ¥ BEIYUCIIATE €€ 3HAUCHHE B TOUKE X = 1:
A -

¥ =—=e¥

x? 1+ x=
Otset: 1) -6; 2) -3; 3) -2; 4) -4; 5) -5.

91.  Ecnu dynkmusa U=U(x,y) nuddepenimpyema B TOUKe Me(xar ¥0), a hyHKIUA x=2(t) u
y=Y(t) muddepermmpyema B Touxe fe, Torma bynxmus U=(x,y) muddepennupyema B Touke

o u yacTHAsA NPOHM3BONHAS BEIIHCIETCS IO HOPMYyIIE:
8y 83U 8z JU 3y 8U fudx dUdy  ov 8Udy BUdx
Otget: 1) dt=dx Br+8y dt; 2) 8r=08t dr+08y dt; 3) 8r=8x dr+8y dt,

92. I'panuentom dyukuuu U=f(x,y,z) B TOukKe Ma‘(’iar}’orze) Ha3bIBAETCS
gy 8w au
Otgert: 1)gradU=2xdx+éxdy+2a=dz;
8y 8y au
2) gradU=2x i +3y 7+ 9z k;
i v i
3) gradU=axcos®+8x cosP +2= cos?-
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TunoBoi KOMILIEKT 3aJaHHH J1J1g TecToB Ne 2
(nTOroBOE TECTHPOBAHME)

YK 2(YK 2.6 — 3nameo, ymemes, umems Hagviku),
OIIK 1(OIIK 1.6 — 3nams, ymens, umemsp HAGbIKU;
OIIK 1.7 — 3names, ymems, UMemb HAGbIKHU)

YK 2(YK 2.6 — 3namp, ymems, umems Hasviku), OIIK 1(OIIK 1.6 — 3Hamsb, ymemsb, umentsy
Haeviku; OIIK 1.7 — 3namob, ymems, umemsb HABbIKU)
1. ®opmyna Herorona-Jletibunua, ecnu F{x) - nepsooOpaszuast 1 f(x), umeer BUA:

Ortser: 1) j F(x)dx=F(a)-F(b); 2) j F(x)dx=F(b)-F(a);
3) [ fG)dx=F®)+F(a); 4) j f(x)dx=F(b)-F(a).

2. @opmyia UHTETPUPOBAHUS 10 YACTSAM JIJIS ONIpeIeICHHOr0 UHTErpajga UMeeT BU:

b b h h
Otser: 1) [UdV =UV [, +[VdU; 2) [var :%

—/deU

b " de b " b
3) [vdv=ur| - —5 4 Juar=uv, - [vau.

a

3. BrramcnuTh onpeneeHHbI HHTerpal

[= 5 8 a2
J (1 +—yx°)dx
. .

w

Oteet: 1)5; 2) 1; 3)4; 4)2; 5) 3.
4. Bbr4uCINTH ONPEAEICHHBIN HHTETPaT

3 r* "_'C? .
14J1 i

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

5. BBIYMCIUTE ONpeeNeH b HHTEerpa

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

6. BEIUHCINTH ONpENeNeHHBIH HHTErpa

rl—e 1

J dx
o 1=5
Otset: 1) -5; 2) -1; 3)-4; 4)-2; 5)-3.

7. BBIUUCIUTE ONpe/IeTICHHBIA HHTErpall

i y -
9 J- v X dx
(6]
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Otset: 1)5; 2) 1; 3)4; 4)2; 5)3.
8. BrIuucnuTh ONpenesIeHHbIA HHTETpall
12 7t
= f (VE+1)dx
1745 ™ ‘

Oteer: 1)5; 2)1; 3)4; 4 2; 5)3.

9. BrramcnuTh ONpeneneHHbIN HHTErpal
44 T
— i

1 VX

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

. BBIUHCIUTE OnpeneneH bl HHTerpa

10
1
18 [“’v‘z— £~ iz

¢

Otser

:1)5;2)1; 3)4; 4)2; 53¢

OtBer
11. Beraucnuts onpeneseHHblii HHTerpall
3 Mtx+1 g
E J v
Oter: 1)5; 2) 1; 3)4; 4)2; 5)3.
12. BEIMUCIUTE ONpEETICHHBIA HHTErpal
13 3
—-f x - (x*—1)dx
4 )
Otser: 1)5; 2) 1; 3)4; 4)2; 5) 3.

13. BeIUUCINUTE ONpeIeeHHbIA HHTErpa

J. 2sinxcosxdx
o

Oteet: 1)5; 2)1; 3)4; 4)2; 5) 3.

14. BEIMUCIUTE ONpeNeIeHHBINA HHTErpal

Oteer: 1)5; 2) 15 3)4; 4)2; 5) 3.
15. Haliti nomazns miockoi Gurypsl, orpaHA4eHHOM TPSIMBIMU

Otser: 1)5; 2) 1; 3) 45 4)2; 5) 3.
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16. Haiitu momans miockoi GUrypsl, OrpaHUdeHHON JTMHUSIMU

v=4x+1; v=6x+1; x=0; x=12.

Oteet: 1)5; 2)1; 3)4; 4)2; 5) 3.

17. HecoberBennslit uHTerpai [-oro pona o0o3xHaqaercs:

Ortser: 1) j F(x)dx 2)T F(x)dx33) j F(x)dx; 4) j df (x).

18. Beraucnuth HECOOCTBEHHBIN HHTErPal

1 7 1
—'j e b g
® 1 x*+2x+2

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

19. Beraucnute HeCOOCTBEHHBIH HHTErpal

o [
, er?
Oteet: 1)5; 2)1; 3)4; 4)2; 5) 3.

20. BoraucauTh NOBTOPHBIM HHTETpall

1 o RS |
4[ a‘xj d}f{ (x+2z)dz
o o o
Otet: 1)2;2)5;3) 1;4) 3; 5) 4.

21. BeIUUCIUTE IOBTOPHBIN HHTErPajl

P

~1 .
6'J c.ifo (x+v)dy
C

Y0

Otger: 1)2;2)5;3)1;4)3;5) 4.
22. BeluucIuTh JBOWHOM HHTETPaT IO MPSIMOYTOJIBHOM 06acTu

J{ xydS,
40

rae D:l <x < 2, < v <2,
OtBet: 1)2;2)5;3)1;4) 3;5) 4.

23. BBIUMCIUTH IBOMHOM MHTErpa 110 MPSIMOYTOJIBHON 00IacTH

6+ ﬁ (x* + ) ds,
D

rme D:0 <x <1, 0L v 1.
Oteet: 1)2;2)5;3)1;4) 3;5) 4.

24. BEIMUCIUTE NBOMHOM MHTErpas 10 00IaCTH, OTPAHHYEHHOMN 3aJaHHBIMH KPUBBIMH

12’,”'@15_,
JIp



rieD: y=x% y=2x
OtBet: 1)2;2)5;3)1;4)3;5) 4.

25. C moMOIIBIO JBOMHOTO WHTErpaja BBIYHCIHTH IUIOINAAbL (PUIYphI, OTPAaHMYEHHOH KpH-
BBIMU

¥y = 2x; Y=ox; x =4,

&
Otret: 1)2;2)5;3) 1;4) 3;5) 4.

26. BeraucnuTs TpOMHON HHTETpall
i 0 4 1 r 2z %
— ! 2z dz J ydy { dx
7 v 2 0
Otret: 1) 2;2) 5;3) 1;4) 3; 5) 4.

27. BbIUUCIUTD, TIEPEXOAs K IOJISIPHBIM KOOpAUHATAM

20 s
— H vx%+veds
7 Jly
D: x*+v* <1; x=0; y=0
Otet: 1) 2; 2) 5;3) 1; 4) 3;5) 4.

28. BMMUCINTD, IEPEXOAs K MOJIIPHBIM KOOpAXHATaM

Fi4 %

D: x*+92 <1; x=0

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

29. Berauciauth, mepexos K MOSIPHBIM KOOPIHHATAM, HHTETPaI 0 06J1acTH, OrpaHHYeHHON
3aaHHBIMHA KPUBBIMA

D: xg—-:—yz—?,y:{); ¥v=0; v=x

Oter: 1)2;2)5;3)1;4) 3;5) 4.

30. BeraucnuTh HHTETpAT

-

Z'J(K—y}ds,

rne /— otpesok mpsimoit ot A(0, 0) mo B(4,3)
Otet: 1)2;2)5;3) 1; 4) 3;5) 4.

YK 2(YK 2.6 — 3name, ymems, umens HaevlKu)
31. Duddepennmanpusie ypasuenus F(x,y,y,y",...,y"™)=0 HaspBaeTcs:

Ortget: 1)ypaBHEHUS C YaCTHBIMHU IPOU3BOIHBIMU;
2)00BIKHOBEHHBIMU T PepeHIIHATEHBIME YPaBHEHUSIME [-0ro mopsiika
3)o0bIKHOBeHHBIMH NH b dhepeHINAILHLIME YPABHEHUSIMHI N-00 MOPSAKA;
4)ypaBHEHHUSI C YACTHBIMHU MIPOU3BOIHBIMHU N-OT0 MOPSIIKA.
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32. Onnopomuoe muddepeHHansHoe ypaBHeHHe [-ro mopsiaka peraercs myTeM oACTa-
HOBKH:

g ; = B
;:,7 4)}' —U.

Omger: )y =UV;2)yvy=U-x; 3) v

33. JuddepernnansHoe ypaBHeHHE [-r0 OpsIKa HA3bIBACTCS JIMHEHHBIM, €CITH

2

OtBer: 1)oHO HMeET BUL % = f(x:v), rae f(x, y)- GyHKUHMS HyI€BOrO H3MEPEHHS;

2) OHO UMEET BHUJI M (x,¥)dx + N(x,y)dy = O, rme M (x, y)u N(x y) — pyHKuus on-
HOTO U3MEPEHUS;

3) oHo EMeeT BUA % +P(x) -y = Q(x).

34. YpaBuenue bepHyniu umeer Bun:

Otset: 1) -;% +P{x) -y =0(x) v
2) Z+P(x)= Q) -¥"
)L+ PE) x = Q).

35. JIuHeltHOE ypaBHEHKE IIEPBOTO MOPSAKA PEIIAeTCs IyTEM ITOACTAHOBKH:

Omer: )y=x'U; y=2;3)y=5 Hy=U"V,
36. YpaBHenue bepHym pemmaercs myTeM IOACTaHOBKH:

Omser: Ny =x'U;2) y=2; Ny=0U-V; 4y=1
37. Yto6s1 mud depenuunansuoe ypasuenue M (x, v)dx + N(x,y)dy = 0 npencTasisno co-
Goif ypaBHEHHE B IOJNHBIX U hepeHnuanax, Hy>KHO, 9TOOBI OBLIO BBIOIHEHO YCIOBHE:

x5 8 BN aM w a8
E‘_’ )61':61:;3) oz D)

OtgeT: 1) .
dx

38. IuddepennuanpHoe ypaBaenue v'™ +a, y+*
csl

'+ a3,y "+ +a, Y = f(x) naseiBaeT-

OtBeT: 1) JUHEHHBLIM HEOXHOPOIHBIM;
2) OMHOPOIHBIM N-TO TOPSIIKA;
3)HEeNHMHERHBIM HEOJHOPOIHBIM N-T'0 IOPSIKA;
4)nuHERHBIM OJTHOPOIHEIM N-IO MOPSIIKA.

(ny (yn— % 3 ® %
39. uddepenrmansuoe ypasaeane v +a,y 4., +a y + a,y = O HassBaercs

Ortset: 1) THHEHHBIM HEOTHOPOIHBIM;
2) OMHOPOJIHBIM N-TO TOPSIIKA;
3) HenHMHEHHBIM HEOJHOPOIHBIM N-TO MOPSIKA;
4) nuHEeHHBIM OJHOPOJHBIM N-I0 MOPSIAKA.

40. Eciir nuddepernnansHoe ypaBHEHUE ¥ + @,V + @,V = 0 HMEET [Ba YaCTHbIX pelle-
HUS ¥y & ¥y , TO
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Otser: 1) v, + ¥, ovdem, C, v, + C,¥, He OyIeT penieHuem;
Dy, TyuCiy, + €y, OVAVT pelICHUSIMH;
3) €y + €, ¥, OylieT, a ¥y + ¥; He OyIEeT pelleHUsIMH
4) v, + ¥, u Cy;yy + C,¥, MOTYT OBITh, @ MOTYT U HE OBITH PEILICHUSMA.
41. Ecnu v, + ¥, - [Ba TMHEHHO HE3aBUCUMBIX pelueHus qudhepeHIInaTIbHOr0 YpaBHeHUS

¥ +a,y + @,y =0, To oblIee pelleHne 3TOro ypasHerus Gy1et

OrTsert: l_)_{.l; 4 q T C'J Ej, 2) }71 T:r’_‘__; 3) L 1)‘”qu7’{1; 4) e'}‘x ED 628'}“-‘ .

42. OnHOpOIHOE JHHEHHOE ypaBHEHHE C TOCTOSHHBIMU K03 QUIIeHTaMu
Y +a,y +a,y =0 WUMeeT XapaKTepUCTHYECKOE yPABHEHUE BH/IA:

Oteer: Nk* +ak+a,y=0; 2)k"+ak +a,k=0;
)y’ +ak+a,=0; Dk*+ak+a, =0.

43, XapaKTepHCTHYECKOE ypaBHeHue Hu(hepeHIHanbHoro ypasHenus y" +a,y +a,y =0

UMeEeT JBa pa3fInYHbIX NeHCTBUTENBHBIX KOpHS k1 1 k2. Torna obmiee pemenue 3toro
ypaBHEHUs OyIeT:

Otset: 1) C,e"* +C,e**; 2) C, cosk,x +C, sink,x; 3)e"" +e"*; 4)C,e"" -C,e™*.

44. XapakTepuctaueckoe ypaBHenue nubdepennratsHoro ypasaenus V" +a,y +a,y =0
MMEET KOMIUIEKCHBIE KOPHH Kk, = +iff u k, =a—if. Torna obmee permenue qud-

(epeHIHaTBFHOrO ypaBHEeHUs OyAeT:

Otsert: 1)e” (C, cosax + C, sinax); 2)C, cos fx+C, sinax;
3 e*(C,cos fx+C,sinfx); 4)Ce™ +Ce”.

45. XapakTepucTH4YeCKOe ypaBHEeHKE NUbepeHIHaTIEHOIO YPaBHEHHUS

"+ay +a,y=0umeer 18a onuHakoBHIX k1=k>. Torma obuiee pemenue qubdepesim-
y Y )Y p p

JIBHOTO YpaBHEHUs OyleT:

Otset: 1)C,e"" + C,e"*; 2)C, cosk,x+C,sinkx
3)e"*(C, cosk,x+C,sink,x); 4)C,e"* +C, -x-e"*.

46. XapakTepHCTHYECKOE YpaBHEHHE HEOJHOPOIHOTO JIMHEHHOTO ypaBHe-

wusy" +a,y +a,y =P, (x)-e” umeer xopuu ki u ko He paBHBIE a. YKaXKHTe, KAKOE 3TO

peleHue:
Otsert: 1) obmiee; 2)yacTHoe.

47. XapaKTepHCTUIECKOE YPaBHEHHE HEOJHOPOAHOTO IMHEHHOTrO ypaBHe-
HEAY" +a,y +a,y =P, (x)-e™ umeer xopuu ki u k» He paBHBIE a. YKaXHUTE, BUI €T0

pELICHUS:

Oteet: 1)Q, (x)e™ 1 2) 0, (R(Cie™ +Cye™); 3)0, (1) x" -e™,r #0;
410, (x)e™ (Cg"™* + C,2"™)
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48.

OTBer:

49.

Otser:

50.

51.
Ortser:

XapaKkTepuCTHUECKOe YPaBHEHHUE HEOJHOPOIHOTO JINHEHHOTO YpaBHEHHUS

y'+ay +a,y =P, (x) ¢“umeer xopuu ki u ka. Uncmo a paBHO X0Ts GBI OZHOMY KOp-

HIO XapaKTEPUCTUICCKOI'O YPABHCHU. yKa)KI/ITﬂ, KaKO€ 3TO pCIICHHUE:

1) oOmmee; 2) yacTHOe.

XapaKTepUCTUIECKOE ypaBHEHHE HEOHOPOIHOTO JINHEHHOTO ypaBHe-
wust y" +a,y +a,y =P, (x)-e“ umeer xopuu ki u ka. Unciio a paBHO XOTs GBI OTHOMY

KOPHIO XapaKTEPUCTUYCCKOTO YPaBHCHUS. yKaX(HTC, BUI €TI0 PECHICHUS !

1O, (x)e™; 2)Q,(x)Cie"™ +Cre™); 310, (x)-x" -e™; 90, (x)e™ (Cie" +C,e™).

[riy - =
{—d— = fi1{x,¥L,¥2,....,yn)

Cucrema . Ha3bIBACTCS

“— = Frl 12, win)

[~
Otger: 1) xaHOHMYECKOH [-0ro mopsinka;
2) HopMaspHOU [-oro nmopsiaka;
3) HopMaabHOM N-0T0 MOPSIAKA;

4)KaHOHHYECKOH N-0T0 MOPSIKA.

HopmaneHas cucrema n ypaBHEHUI MOXKET OBITH CBEJCHA:

1) x muddepeHnnansHOMY YpaBHEHHUIO JIFOOOTO MOPSIIKa;

2) K puddepeHHaTEHOMY YPAaBHEHHUIO C ITOCTOSHHBIMU K03 QUIIHEHTaMU;
3) inddepeHuHATLHOMY YPABHEHHIO 1 -0T'0 MOPSAAKA.
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