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Ceenenus 00 yTBEpKICHUU:

yIBEp)KJIeHa Y4YeHbIM coBeToM (akyinbTeTa (U3HUYECKOW KYJIbTYPBI, €CTCCTBO3HAHHS U
IPUPOIONIONIB30BaHUA (IPOTOKON YueHoro coBeta akynbrera Ne 5 ot 14.02.2019r.)

1st OITOIT 2019 rox mHa6opa Ha 2019 / 2020 yueOHBIHM roa

no HanpasieHuro moAaroroBku 20.03.01 TexHochepHas 6e30macHOCTh, HANPABIECHHOCTh (TIPOQUITH)
be3onacHOCTh TEXHOJIOTHYECKUX MPOIIECCOB M TPOU3BOJICTB

Opnobpena Ha 3acegannu Metoanueckor komuccuu axynprera DKEIT

MIPOTOKOJI MeToinuecKkor komuccuu ¢akynprera Ne 5 ot 11.02.2019r.)

Onobpena Ha 3acenanuu oOecreunBaromiell kadeapbl MaTeMaTHKW, (U3UKH M MATeMaTHYECKOTO
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npotokoa Ne 6 ot 17.01.2019r. / PemerHukoBa EB. s
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MPUPOIONONIB30BaHus (IIPOTOKON YueHoro copera (akynbrera Ne 6a ot 12.03.2020 )

nst OIIOIT 2019 rox nabopa Ha 2020 /2021 y4eOHbIN TO

no HanpasieHuto noarotoBku 20.03.01TexnochepHas 6€30macHOCTh

HampaBJIeHHOCTh (po¢uiib) be3onacHoCcTh TEXHOIOIMUECKUX MPOLECCOB U IPOU3BOJCTB

OnoOpeHna  Ha 3aceJaHUM METOAMYECKON KoMuccuu Qakynpreta  (U3HMYECKONH KYIBTYpHI,
€CTECTBO3HAHMSI U IIPUPOJIOIIOIB30BAHUS

MPOTOKOJ MeTou4eckor komuccuu axkynbrera Ne 5 ot 27.02.2020 )

Opnobpena Ha 3aceqaHuu oOecTIEUMBAIONICH Kadenpbl MaTeMaTHKH, (PU3MKH W MaTeMaTHYECKOTO
MOJIETTUPOBAHUS

npotokos Ne 6 ot 17.01.2020 r.  Pemernukosa/ E.B. / -
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1 Heasb AuCHUNIAHBI

B pe3ynbraTe 0cBOEHUS JaHHOM IUCHUIUIMHBI Y 00y4Yarolerocs J0JKHbI ObITh c(pOPMHUPOBaHBI
KOMIIETEHIIUM OCHOBHOW Ipo(ecCHOHAIbHOW 00pa30BaTEeIbHOM IMporpaMMbl  aKaJeMHUYECKOIO
OakamaBpuarta (naee-OITOIT): OK-11, TTK-22.

ConeprkaHre KOMIETEHIMH KakK IUIAHUPYEMBIX PE3yJbTaTOB OOyYeHHs MO JAUCLUUIUIMHE CM. B
tabnuue 1

1.1 ®opmMupyemble KOMIETEHINHU

Tabnuua 1 — ®opmupyemMbie TUCHUIUIMHONW KOMIIETCHITUH

HanmenoBanmne Buga | HammenoBanme Konx n HazBaHME KOMIICTCHITUN
KOMIICTECHITUH KaTeropuu (TPyTIibI)
KOMIIETEHITHI

ObmenpodeccuonanpHas OK-11 | CnocobHOCTBIO K
abCTpaKTHOMY "
KPUTUYECKOMY
MBIILIEHUIO,
HCCICA0BaHUIO
OKpYKarolen cpeasl st
BBISIBIICHUS ee

BO3MOKHOCTEH U PECYpPCOB,
CMOCOOHOCTh K MPHUHSATHIO
HECTaHJIaPTHBIX PEIICHUN U
pa3pelieHno MpoOIeMHBIX

CUTyaIuin
[Ipodeccrnonansuas Hayuno- [MIK-22 | CnocoOHOCTBIO
MCCIIETIOBATEIIbCKAS WCTIOJh30BAaTh 33aKOHBI U
METOIbI MaTeMaTHKH,
€CTECTBCHHBIX,
T'yMaHUTapHBIX u
SKOHOMHYECKHX HAyK IpH
peleHnu

npodeccnoHaIbHBIX 33/au.

1.2 JleckpUNTOPHbIE XaPAKTEPUCTHKH KOMIIETEH M



Tabnuma 2 — JleckpunTopHbIe XapaKTEPUCTUKNA KOMITETCHIINH, POPMUPYEMBIX TUCIUTLUTHHON

Koo u naseanue Leckpunmopnvie Jucyunnunsl u npakmuxu,
komnemenyuu xapaxmepucmuku komnemenyuu | gopmupyrowue komnemenyuio no OIOI
no OIIOI1
OK-11 3HaTh: b1.5.11 Beicmiasi MaTeMaTHKA
CnocoOHOCTHIO K | -TEXHHKH kputndeckoro | b1.b.13 ®usuka
abCTpaKkTHOMY H | MBIIIUICHUS u ananu3a | b1.b.17 Dxonorus

KPUTHYECKOMY MOJTYYeHHOW HH(POPMAITIH. b2.B.02(IT) [Tpon3BoacTBEHHAs MTpaKTHKA.
MBILUIEHUIO, YmeTs: TexHonornyeckas nmpakTuka
HUCCIIETOBAHUIO - MPOBOJUTH Habmooaenus, | b3.5.01(/1) 3amura BBIITYCKHOM
OKpY>KaroIeu UHTEPIPETUPOBATD, KBATU(DHUKAIIMOHHOW  paboThI, BKIIOYAs
cpelbl JUISl | aHAaJIU3UPOBATh pe3ynbTaThl, | MOArOTOBKY K MpPOUEAype 3alluThl |
BBISIBIICHUSI €€ | BBIBOJUTh 3aKJIIOYEHUs, JaBaTh | MPOLEAYPY 3allUThI
BO3MOKHOCTEH U | OLEHKH.
pecypcos, Bnaners:
CIIOCOOHOCTh K | -CIIOCOOHOCTBIO aOCTpaKTHO
MIPUHSATHIO MBICIIUTh,  AHAJIM3UPOBATH U
HECTaHJAPTHBIX | CUHTE3UPOBaTh MOJIy4aeM Yo
peuieHuin u | uHpOpMaLHIO.
pa3peLeHuto
MIPOOJIEMHBIX
CUTYyalui
[1K-22 3HaTh: b1.5.03 OcHOBBI 5KOHOMHYECKUX 3HAHUI
CriocoOHOCTRIO | -3ak0oHBI M MeTonbl MareMaruku, | B1.5.11 Belcuiasg MaTeMaTuKa
UCIONB30BaTh | HeoOxomumble s pemienus | b1.b.13 ®uzuka
3aKOHBI U MpoeCCHOHAIIBHBIX 3a]1a4. b1.b.14 Xumus
METOBI YMmerh: b1.b.19 Jleranu ™MammH ©  OCHOBBI
MaTeMaTHKH, -HCTIOJIb30BaTh 3aKOHBI U METO/BI | KOHCTPYHPOBAHUS
€CTECTBEHHBIX, | MaTeMaTHUKU npu pewmenun | b1.5.20 Tennodusuka u
TYMaHUTAPHBIX U | TPO(eCCHOHANBHBIX 3a/1a4. TUAPOTa30ANHAMUKA
JKOHOMUYEeCKUX | Biagers: b1.b.22 DnexTpoHuKa U 3JIEKTPOTEXHUKA
HayK IIpH -HaBBIKaMU nposenenus | b1.6.27 IIpaBoBoe peryimpoBaHue
petieHuun MaTeMaTUYeCKNX pacyeToB INpu | oOecrieueHuss 0€30MacCHOCTH  OOBEKTOB
npodeccuoHalbH | peleHnn npo(hecCHOHATBHBIX | AKOHOMUKH
bIX 3aJa4 3a7ad4. b1.B.06 DxoHoMuka oxpaHbl Tpyaa Hu

IPOM3BOJICTBEHHOI 0€301MacHOCTH
b1.B.14 VYnpasnenue IIpoLIECCAMU
TOPEHUs] W B3pblBA Ha IPOU3BOJICTBE

b2.B.04(IT) ITponsBoacTBeHHAs TPAKTHKA.
Hayuno-uccnenoBarenbckast pabota

b2.B.05(I1n) [IpounsBoacTBeHHAs
npaktuka. [IpeauiomMnas npakTuka
Bb3.5.01(1) 3amuty BBIITYCKHOMN
KBaJTM(UKAIIMOHHONH  paboThl, BKIOYAs
MOJNrOTOBKY K 3allUTe W TPOIEIypy
3aIUTHI




2 O0bEéM M TPYAOEMKOCTH AUCHUILIMHBI MO BUAAM Y4eOHbIX 3aHSATHI.
DopMbI NPOMEKYTOYHOM aTTECTALUU

Tabmuma 3 — O0BEM U TPYAOEMKOCTh AUCITUIUIMHBI IO BUJAM yUESOHBIX 3aHATHI

. O6béM  dacoB mo (dopmam
OO6mast  TPyIOEMKOCTh U BUAB y4yeOHOW pabOTHI IO Gop

JTMCLUIUIMHE, IPOBOIMMBIE B Pa3HBIX (popmax 0byyenm

’ (0]0]0) 0300 300
1 O6mas Tpy10eMKOCTh JUCIUILIUHBI 360 360
2 KonrakTHast pabora oOyuarommxcsi ¢ npenojaasatenem (mo | 140
BHJIaM Y4€OHBIX 3aHATHI) (BCEro)
AynuropHas pabora (Bcero): 140 24
B TOM YHCJIE:
JIEKIIUN 50 10
MIPAKTHYECKHUE 3aHATHSI, CEMUHAPBI 90 14
MTPAKTUKYMBI
nabopaTopHbIe paOdOTHI
B MHTEPAKTHBHOU (opme 45 12
B JICKTPOHHOU (hopMme
3 CamocTtosTenbHas pabota oOyuaronuxcst (BCero) 148 318
4 TlpomexxyTouHasi aTTecTanus oOyJaromerocsi — 3k3ameH B 1 | 72 18
U 2 ceMecTpax




3 YuyeOHO-TeMAaTHYECKHU IJIAH M COAEPKAHME M CUMILIHHBI

3.1 YueOHO-TEeMATHYECKHUH MJIAH

Tabmauia 4 — YuyeOHO TeMaTHUECKUI IJIaH

AUCKPECTHASA MaTCMaTHKa

JuckperHas MaremMaThka
KomOunaropuka

Pazgen U Tembl | O6ma TpynoemkocThb 3aHsATHII (Yac.) DopMmblI
\; JTUCHHMIIIMHBI no | #1 OdO 300 TEeKyUIero
= | 3aHATHAM TpyAoOe | AyauWT. 3aHATHS CPC | Aypaur. 3aHsitus CPC | KoHTpoOJIsI H
§[ MKOCT JIEKIIUU MpaxT. JIEKIIMU MpaKT. l}POMemyTO‘lHO
g b H arTrecranmu
s (Bcero ycneBaeMocTH
4ac.)
1 cemectp
1 | Marpuunas 20 4 4 16 1 1 20 NunuBuayan
anredpa bHOE 3a/1aHue
2 | Teopuss MHOXECTB, 44 10 18 16 1 2 50 NunuBugyan
JUCKpEeTHas BHOE 3a/laHue
MaTeMaTHhKa
3 | Jluneitnas u| 42 8 18 16 1 1 50 | KonrtponbHas
BEKTOpHas anredpa paboTta
4 | AnanuTudeckas 34 8 10 16 1 1 41 | KonrposnbHas
reoMeTpHUs pabora
[TpomexyTouHas 36 DKk3ameH
aTTecranus
Bcero 3a 1 cemectp | 180 30 50 64 4 6 161 9
2 ceMecTp
5 | Maremaruueckuit 52 8 16 28 2 4 53 NunuBumyan
aHaIu3 BHOE 33/IaHue
KoHntponbHas
pabota
6 | Teopus 46 6 12 28 2 2 52 WunuBuyan
BEpPOSITHOCTEN bHOE 33JIaHHE
7 | MaremaTtuueckas 46 6 12 28 2 2 52 | KoHTponbHas
CTaTUCTUKA paboTa
[TpomesxyTounas 36 DK3aMeH
aTTecranus
Bcero 3a 2 cemectp | 180 20 40 84 6 8 157 9
Uroro 360 50 90 148 10 14 318 18
3.2 Copaep:xaHue 3aHATHI 110 BUaM y4eOHOI padoThI
Tabmuma 5 — ConepkaHue TUCIUTUTMHBI
e HanmenoBanue
i paszjiena, TeMbl Conep:xaHue 3aHITUSA
AUCHHUILIHHBI
1 cemecmp
Codeporcanue 1eKYuoHH020 Kypca
1 Martpuynas anreGpa [Tonsatre matpunel. Buasl MaTpun. Onepanyuu Hax MaTpULAMU.
Omnpenenurenu, Ux cBOCcTBa. MUHOPHI U alreOpanveckue
nononHeHus. Berancnenue onpeaenurens. Teopema Jlamnaca.
2 Teoprs MHOXECTB, OCHOBBI TEOPUU MHOXKECTB




HaumenoBanue
pasaeiia, TeMbl
JUCIHHMILINHBI

Conep:xaHue 3aHATHSA

JInneliHasg U BEKTOpHAs
anredpa

Bekropsl. JluHeliHble onepauuu Haja BekTopamu. CkaisipHOe
MIPOU3BE/ICHNE BEKTOPOB, €r0 OCHOBHBIE CBOWCTBA, KOOPJAMHATHOE
BbIpak€HHE. BEKTOpHOE U cMelIaHHOE NPOU3BEIACHUE BEKTOPOB,
UX  OCHOBHBIE  CBOHCTBA U  TEOMETPUYECKHI  CMBICI.
KoopaunatHoe  BbIpa)kK€HHE  BEKTOPHOIO M CMEIIAHHOIO
npousBenenus. CuctemMa KOOpJAUHAT Ha IUIOCKOCTU. PaccrosiHue
MEXJy TOYKaMH, JEJICHUE OTpe3ka B JaHHOM OTHOIICHUHU.
ITpsimas Ha mockocTr. CriocoObI

AHanuTnyeckas
reOMEeTpHUs

CucreMa KOOpAMHAT Ha IJIOCKOCTU. PaccTossHUE MEXly TOUKaMH,
JIeJICHHE OTpe3Ka B JaHHOM OTHoUIeHUH. [Ipsimast Ha miockocTy.
Crioco0bI 3a1aHus. YTOJI MEXIY ABYMS IPSMBIMHU.

2 cemecmp

Maremarnueckuii ananus

[lepBooOpazHass (QYHKIMS W  HEONPEJCIICHHBIM  HMHTErpal.
CBoiicTBa HEOMpEIEICHHOr0 HHTErpaia. Tabnuiia OCHOBHBIX
uHTerpanoB. HemocpencrBeHHoe  uHTEerpupoBanue. Meton
3aMEHbl TepEeMEHHON. MeToJ HMHTErpUpOBaHUSI IO YACTSIM;
ITonstue omnpenenenHoro wuHrerpana; Popmyna HeroToHa-
Jleiibuuna; Brruucienne Iomanaeu IJIOCKUX dburyp.
Berancnenve nmHbl 1yru. Beraucnenne ooObeMa Tena BpaiieHus

Teopus BeposiTHOCTEH

OcHOBHBIE OHATHUS TEOpUHU BeposiTHOCTeH. CitydaliHble COOBITHS.
Ucxon, cobObiTHE, BEPOSTHOCTH COOBITHS. Ajredpa COOBITHI.
Knaccugukanus coobitnif. CiydaiiHble BEIMUUHBI U CIIOCOOBI UX
OIMCAHUS. Kitaccnueckoe onpeecHue BEPOSITHOCTH.
KomOuHaTopuka: pa3MelieHusi, COYeTaHus, IEePecTaHOBKHU.
Otanbl peuieHuss NpukiIagHod 3amauu. CiyvyailHble BEITUYMHBI.
3aKOH pacIpelelcHus] CIIy4alHOM BenW4MHBL.  JIUCKpeTHbIE
CIIy4alHbIE BEJIMYMHBIL. UHCIOBBIE XapaKTEPUCTHUKH CIy4alHBIX
BEIIMYUH: MAaTEMaTU4YECKOe OXXHUAAHHUE, IUCIIEPCUS, MOMEHTHI,
CpelHee KBaJpaTHMYeCKOe OTKJIIOHEHHE. 3aKOH pacIpeaeieHUs
BEPOSITHOCTEN TUCKPETHOU CIy4allHON BEIUYMHBI.

Maremaruueckas
CTaTUCTHKA

CmiomHoe U BBI60pO‘-IHOC Ha6J'II-OI[eHI/I$I. CraTtucTH4ecKue
OILICHKH. Tpe6OBaHI/I$I, MNpEaABABIACMBIC K CTAaTUCTHYCCKUM
OLICHKaM. CratucTuueckoe olcHuBaHuEe. MeTombl MMOCTPOCHUA
CTaTUCTHYCCKHX OLICHOK.

Temwi npaKmuHBCKMX/CeMMHClpCKMX 3aHAMUL

1 cemecmp

1. Marpuunas anredpa Onepaunu Hag MaTpuamMy. TpaHCIIOHUPOBAHUE MATPHLI.
Breruncnenne ompenenureneit metronom Cappyca. Beraucienue
OIIpeIenuTeNeH npy moMoInu reopemsl Jlarnaca.
Haxoxnenue 00paTHbIX MaTpHil. DneMeHTapHbIe
npeoOpa3oBaHusi HaJl MarpuuaMmu. llpuBeneHue Marpuibl K
CTYNEHYAaTOMY BUAY. Brluncienne panra MaTpuibl

2 Teopus MHOXKeECTB, OCHOBBI TEOPUHN MHOXECTB

JMCKpEeTHas MareMaTtnka | /[uckperHas maremaruka

Kombunatopuka

3 JInneliHasa U BEKTOpHAs Bekropsl. JluHeliHple onepauuu Haja BekTopamu. CkanspHoe

anredpa

MPOU3BEJICHUE BEKTOPOB, €0 OCHOBHBIE CBOMCTBA, KOOPJAUHATHOE
BbIpaK€HHE. BEKTOPHOE M CMEIIaHHOE MPOU3BEICHUE BEKTOPOB,
1704 OCHOBHEIE CBOWCTBA WU r€OMETPUYECKUI CMBICI.




HaumenoBanue

ri\/fil pasaeiia, TeMbl Conep:xaHue 3aHATHSA
JAUCHHUILIMHBI

KoopaunatHoe  BbIpa)keHHE  BEKTOPHOTO M CMEIIAHHOTO
npousBenenus. Cuctema KOOpJUHAT Ha IUIOCKOCTU. PaccrosiHue
MEXIy TOYKaMH, JIeJIEHHEe OTpe3ka B JaHHOM OTHOIICHUH.
ITpsimast Ha mockocTr. CriocoObI

4 AHanutaueckas Pasznuynbie criocoObl 3a1aHus IPSAMO Ha TUIOCKOCTH.

TeOMEeTpHUS Haxoxnenue yriaa Mexay JByMS OpsIMBIMU. Y CIIOBUS
MapajvIeIbHOCTH U MEPIIEHIUKYISIPHOCTH MPSIMbBIX
HaxoxaeHue paccTosiHUs OT TOYKU A0 NPSIMOI
2 cemMecTp
5 Maremaruueckuit ananu3 | [leppooOpa3znas (QyHKUMS W HEONpEICNICHHBIM  HHTErpal.

CBolicTBa HEOIpPENEICHHOr0 WHTerpayia. Ta0nuia OCHOBHBIX
uHTerpanioB.  HenocpencrsenHoe  mHTerpupoBanue.  Merton
3aMeHbl IIEPEMEHHOM. MeToJ MHTErpUpOBaHUS 110 4YacCTAM;
ITonsstTue omnpenenenHoro wuHrerpana; ®Popmyna HeroToHa-
JleitOHuua;  Bpluucinenwe — Iuiomagedl  MIOCKUX  QUILYP.
Beruucnenue uinHbl Ayru. Beluncinenue o0bema Tena BpalieHus

6 Teopus BepossTHOCTEN OcHoBHbIE NOHATHSI TEOpUU BeposiTHOCTEH. CilydaliHble COOBITHS.
Hcxon, coObiTHE, BEPOSATHOCTH COOBITHSA. Ajredpa COOBITHIA.
Knaccudukarus coopitiii. CiydaiiHble BETHYUHBI U CIIOCOOBI UX
OIUCAHMUSL. Knaccuueckoe olpeneneHue BEPOSITHOCTH.
Kom0Ounaropuka: pa3MelleHusl, COYeTaHHs, IEPECTaHOBKHU.
Ortanbl peuieHds NpuKiIaaHoi 3amaun. CiyyailHble BEJIWYMHBI.
3aKOH paclpeseieHus] CIy4alHONM BenuuMHbl.  JlucKpeTHble
cilydaiiHble BeIUYMHBL. UHCIIOBBIE XapaKTEPUCTHKH CIIydalHBIX
BEJIMYMH: MaTEeMaTHYeCKOe OXKUJAHHWE, IUCIIEPCUS, MOMEHTHI,
CpellHEE KBaJIpaTHUUECKOE OTKJIOHEHHE. 3aKOH DPACHpeneiIcHUs
BEPOSITHOCTEN TUCKPETHOW CIy4allHON BEIUYMHBI.

7 Maremarnueckas CmonomtHoe u BbIOOpo4yHOe HabmogeHus. CraTucTUYecKue
CTaTHCTHKA oueHku. TpeOoBaHus, TpenbsABIIEMble K CTaTUCTHUYECKUM
onieHkaMm. CTaTHCTHYECKOE OIeHMBaHUE. MeTolbl MOCTPOCHUS
CTaTUCTUYECKUX OLIEHOK.

4 Tlopsa0K OLlECHUBAHMS YCIIEBA€MOCTH U C(POPMUPOBAHHOCTH
KOMIIETEHIIUHM O00YyYAaKIIerocs B TeKylleil U MPOMeKYTOYHOI
arrecTaluu

21.]'[5[ HOHO)I(HTCHBHOﬁ OLOCHKU II0 pesynLTaTaM OCBOCHUS OUCHUIIIINHBI O6y‘—IaIOI]_[eMYC$[
HEOOXOIUMO BBITIOJHUTH BCE YCTAHOBJICHHBIE BUIBI YIeOHOU paboThl. OlieHKa pe3ynbTaToB PaboThI
obyyaromierocs B 0aymtax (1o BUaam) MpUBEICHA B TAOIHIIE 6.

Tabnuma 6 — bannbTHO-peHTHHTOBas OLIEHKA pe3ynbTaToB yueOHol padoTsl no Buaam (BPC)

1 cemectp
VYuebnas pabota |Cymma  |Buzsl u pe3yabTaThl OrneHka B aTTecTaliu Banst
(BUmBI) OaimoB  |y4eOHOI paboThI
Texymas yueOHas |60 KonTponbHbie paboThl 3a ogny KP ot 1010:20 6annoB
pabota B cemecTpe (3ammmuTa KOHTPOJIBHON 10 6amoB (IOPOTOBOE 3HAYCHUE) 20- 40
paboThI) 20 6ayutoB (MaKCHMAalbHOE 3HAYCHHE)




(2 pabotsr)

WunuBuayansHoe 3aonuo U3 ot 410:8 6annos 8-15
3amanue (2 3aaaHus) 4 6anna (IOporoBoe 3HaAUYCHUE)
8 baoB (MakcUMalbHOE 3HAUCHHE)
Keiic-3ananue 2 6asoB (MOPOroBOE 3HAYEHHE) 2-5
5 6ayoB (MakCHMaIbHOE 3HAYCHUE)
Hroro no Texyuieii padore B cemecTpe 30-60
IIpomexyrounas |40 Pemenue 3amaun 1. 5 6aJuTOB (ITOPOTOBOC 3HAYCHUE) 5-10
aTTecTanus 10 6ai10B (MakCHUMaIbHOE 3HAYCHUE)
(ax3ameH) Pewenve 3anaun 2. 5 dan1oB (IOporoBoe 3HaueHUE) 5-10
10 6an710B (MaKCHMaIILHOE 3HAYCHUE)
Bomnpoc 6unera Nel 5 6ayu10B (ITOPOTOBOE 3HAYUCHUE) 5-10
10 6anJ10B (MaKCHMaITLHOE 3HAYCHUE)
Bomnpoc 6mnera No2 5 6ayu10B (ITOPOTOBOE 3HAYUCHUE) 5-10
10 6an10B (MaKCHMaIILHOE 3HAUCHUC)
HTOoro mo mpoMeKyTo4HOH aTTecTalnu (IK3aMeHY) 20-400.
CyMmMapHasi OlleHKA 110 JHCHHILIHHE: CyMmma 0asioB TeKyIeH U MPOMEKYTOUHOM aTTecTaliu 50 - 100 6.
2 ceMmecTp
VYuebHas padbora |Cymma  |Bumbl v pe3ynbTaThl OueHka B aTTecTalluu bannst
(BUBI) OamioB  |yueOHOM pabOTHI (17 nenenp)
Texymas yueOHas |60 KonTponbHbie paboThI 3a oauy KP ot 1010:20 6amioB

paboTta B cemecTpe (3ammuTa KOHTPOJIBHOMN 10 6amoB (IOPOroOBOE 3HAUCHUE) 20- 40
paboThl) 20 6anoB (MakcHMalbHOE 3HAUCHHUE)
(2 pabotsr)
WNupuBunyanpHOE 3a omao M3 ot 410:8 Gamios 8-15
3amanue (2 3amaHus) 4 6ama (IOporoBoe 3HaAUYCHHUE)
8 bayoB (MakCHMaJIbHOE 3HAYCHUE)
Keiic-3amanune 2 6ayutoB (TOPOTOBOE 3HAYCHHE) 2-5
5 6ayioB (MaKCHMaJIbHOE 3HAYCHUE)
HToro mo Texyuieii padore B ceMecTpe 30-60
IIpomexyrounas |40 Pemenue 3amaun 1. 5 6a/uT0B (ITOPOTOBOE 3HAYCHUE) 5-10
arrecranus 10 6an0B (MaKCHMaJIbHOE 3HAYCHUE)
(’K3amMeH) Pemenue 3amaqn 2. 5 6ayuT0B (ITOPOTOBOE 3HAYCHUE) 5-10
10 6an0B (MakCHMaJIbHOE 3HAYCHUE)
Bompoc 6uera Nel 5 6aJuTOB (ITOPOrOBOC 3HAYCHUE) 5-10
10 6aa10B (MaKkCHMaJIbHOE 3HAYCHNUE)
Bomnpoc 6mnera No2 5 6aJuT0B (ITOPOTOBOE 3HAYCHUE) 5-10
10 6aa10B (MaKCHMaJIbHOE 3HAYCHNUE)
HTOro mo npomMekyTo4HoO# aTTecTaluu (3K3aMeHy) 20-400.

CmeapHaﬂ OICHKA IO JUCHMIIJINHE:

Cymma 0asioB Tekyiei u mpomexyrouHoit arrectauu 50 — 100 6.

HToropas oreHka BeICTABJISIETCS B BEAOMOCTb COIJIaCHO CJICAYIOUICMY IIpaBUITy (Ta6J'II/II_[a 7)




Tabmuma 7 - Ouenka ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUHN B

MIPOMEKYTOYHOM aTTECTALNKU

KpI/ITepI/II/I OIICHUBAHHUA KOMIICTCHIIMH

YpoBeHb
copmupoBanHo
CTH
KOMIIETCHIINH

HTorosan
OLICHKA

OneHnka mno
100-6anuabHOI
HIKaJIe

OOyyaromuiicst He BJIAJIEET TEOPETUUECKUMH OCHOBAMU
JMCIUTTHEI " Hay4HOH TEPMHUHOJIOTHEH,
JIEMOHCTPUPYET OTPBHIBOUHBIC 3HAaHUS, HE CHOCOOEH
pemiate  MPaKTUYECKue 3a7a4M,  JIOIyCKaeT
MHOXCCTBCHHBIC CYIIICCTBCHHLIC OIINOKHU B OTBETax, HE
yMEeT HWHTEPIPETUPOBAaTh pe3yNbTaTbl W  JIeNaTh
BBIBOJbI.

HEJIOITYCTUMBII

HCYOOBJICTBO
PUTEIILHO

Menee
51 Oama

OOyuarouiics BiaJeeT YacTUYHO TEOPETUUYECKUMHU
OCHOBaMH JHMCUMIUIMHBI M HAYYHOW TEPMHUHOJIOTHEH,
(dparMeHTapHO  CIIOCOOEH  pelarbh  MpPaKTHYECKHe
3a[a4y, JOIYCKaeT HECKOJIbKO CYILECTBEHHBIX OIIMOOK
pEIIECHUAX, MOXKET YaCTUYHO HMHTEPIPETUPOBATH
NOJyYeHHBIE PE3y/bTaThl, JOMYCKaeT OIIUOKKM B
BBIBOJIAX.

OOyyaromuiicst BianeeT TEOPETUYECKUMH OCHOBAMHU
JMCUUIUIMHBL ¥ HAy4YHOW TEPMHHOJIOTHEH, TPaMOTHO
U3j1araeT MaTepual, CIOCOOCH peIIaTh MPAaKTHYECKHE
33724, HO JOIYCKAaeT OTAEIbHBIE HECYIICCTBEHHBIC
OIIMOKH B MHTEPIPETALNU PE3YJIbTATOB M BHIBOJIAX.

MOPOTOBBIN

HOBBIILIEHHBIN

YAOBJICTBOPHU
TCIBHO

XOPOILIO

51-65

66-85

OO6yyaromuiics B MOJIHOM Mepe BJIAJICET
TEOPETUYECKUMH OCHOBAMM JIUCLMUIUIMHBI U HAay4YHOM
TEPMHUHOJIOTMEH, TPaMOTHO  M3JaraeT  Marepuall,
CIOCOOEH  WJUIIOCTPUPOBATH  OTBET  MPUMEpPAMHU,
dakramuy, JTaHHBIMU HaYYHBIX HUCCIICIOBAHUMH,
MPUMEHATh TEOPETHUYECKUE 3HAHUSA [JJI PELICHUS
MPaKTUYECKUX  3am1ay. [IpaBuibHO HHTEpIpETUPYET
MOJIYYeHHBIE pe3yJdbTaThl W JIeTaeT OOOCHOBaHHBIE
BBIBOJIBI.

IIPOJABUHYTBII

5 MarTepua/ibHO-TeXHHMYECKOE U Y4eOHO-METOAuYeCcKoe

ob0ecreyeHne AUCIHUIIIMHBI
5.1 YueOnas iureparypa

OcHoBHasi yueOHasi IuTEpPaTYpa

OTJIMYHO

86-100

1. Ilumayes, B.C. Bpicmas martemartuka. Ilomusiii kypc B 2 1. Tom 1: yueOGHuk mms
akanemuueckoro OakamaBpuara / B. C. llumaues ; mox penakmueit A. H. Tuxonora. — 4-e
u3a., ucnp. U jgon. — Mocksa : M3natensctBo FOpaiit, 2019. — 248 c. — (bakanasp.

Axanmemudeckuit  kypc). — ISBN 978-5-534-07889-3. - DOBC IOpaiir

[caiiT]. —

URL: https://urait.ru/bcode/434737 (nata oopamenus: 22.01.2021). — TeKcCT : 2IEKTPOHHBIH
2. Ilwumager, B. C. Breicmias matemaruka. Ilomuberiid kype B 2 1. ToMm 2 : ydeOHHWK s
akagemuueckoro Oakanaspuara/ B. C. [llunaues ; nox penakuumeit A. H. Tuxonosa. — 4-e
u3an., wenp. u jor. — MockBa : M3marensctBo HOpaiit, 2019. — 305 c. — (bakanagp.



https://urait.ru/bcode/434737

. Slumenés, JI.T. Bricmas maremaTuka :

Axanemuueckuii  kypc). — ISBN 978-5-534-07891-6. - OBC [IOpait [caiiT]. —
URL: https://urait.ru/bcode/434738 (natra  obOpamenus: 22.01.2021). —  Teker
3JIEKTPOHHBIN

. BacumbeB, A.A. Teopusi BeposTHOCTE M MaTeMaTH4yecKas CTaTHCTHKA : YYEOHMK U
MPaKTUKyM Juid OakanaBpuata W crneuuanutera/ A. A. BacuibeB. — 2-¢ u3n., ucop. u

nor. — Mocksa : UzgatensctBo HOpaiit, 2019. — 232 ¢. — (bakanaBp u crenuaimcr). —
ISBN 978-5-534-09097-0. —/ 3BC IOpaiit [caiiT].
URL: https://urait.ru/bcode/427132 (nara oopamenus: 22.01.2021). - TekcT : 37AEKTPOHHBIIH

JonosHuTeIbHASA y4eOHAas TUTEPATypa

yueOnuk / JI.T. SlumenéB. — Mocksa : PUOP:
NHOPA-M, 2013. — 752 ¢. — (Bsicmiee oOpa3oBanue: bakanaspuar). - ISBN 978-5-369-
01032-7 (PUOP) ; ISBN 978-5-16-005400-1 (MH®PA-M. - URL:
https://znanium.com/catalog/product/344777 (mata oOpamenus: 22.01.2021). — Tekcr :
3IIEKTPOHHBIN

3umuna, O. B. Beiciias matemaruka : yaeObnoe nocobue / O. B. 3umuna, A. U. Kupumnos, T.
A. CanbaukoBa ; noja penakuueit A. M. Kupunosa. — 3-e uza. — Mocksa : ®PUSMATIINUT,
2006. — 368 c. — ISBN 5-9221-0441-1. — JlaHb : 3€KTPOHHO-OMOJIMOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/59344 (matra oOpamenus: 22.01.2021). —Tekcr:
3JIEKTPOHHBIN

. Beicmas marematuka : yde6Hoe mocoome / T. A. Ky3nemosa, E. C. Muponenko, C. A.
Pozanora, A. . Cupora. — Mocksa : DUSMATJIUT, 2009. — 168 c. — ISBN 978-5-9221-

1004-4. — Jlanp URL:

https://e.lanbook.com/book/2294 (nata obpamenus: 22.01.2021). — TekcT : 2IeKTPOHHBIN

. Xopowunosea, E. B. Bricumias matematuka. Jlekuuu u ceMuHapswl : ydeOHOE IMOCOOHE s

akajemuueckoro OakanaBpuata/ E. B. XopommnoBa. — Mocksa : M3narensctBo FOpaiir,

2019. — 452 c. — (bakanaBp. Akanemuueckuii kypc). — ISBN 978-5-534-10024-2. - OBC

AJIEKTPOHHO-OMOIMOTEYHAS cucTema.

[Opaiit [caiit]. — URL: https://urait.ru/bcode/429143 (nara oopamenus: 22.01.2021).

. — TeKcCT : 2neKTpOHHBIN

5.2 MarepuaJIbHO-TEXHHUYECKOE U MPOrpaMMHOe
odecneyeHre JUCHMILIUHbBI

YyeOHble 3aHATHS 0 AUCLUILIMHE TPOBOAATCS B yueOHbIX ayauTopusix HONKemI'V:
339 VYuebOHas aynutopus (MyIbTHMEIAAHAS) IS TIPOBEICHHUS 654041, KemepoBckas
- 3aHATUN JIEKLIMOHHOI'O TUIIA; obmacte - Kysbacc,
- 3aHATUNA CEMUHAPCKOTO (MTPAKTUYECKOT0) THUIIA. HoBoky3nenkuit
CrnenuanusupoBaHHas (ydueOHasl) MmeOenb: JOCKa, MeNoBas, CTOJbI, | TOPOJCKOM OKpyr, T.
CTYJIbS. HoBoky3Hnernk, YL

O6opynoBanue: cmayuoHapHoe - HOyTOYyK, IPOEKTOP, SKPaH.

Ucnonbzyemoe MPOrpaMMHOE obecrnieyeHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnmuIieH3MOHHOMY J0TOBOpY No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoGoaHO
pactpoctpansiemoe [10).

Wutepuer ¢ obecnieuenuem gocrymna B OMOC.

Ky3nenosa, 1. 6

345 YyeOHas aymuTOpHUs JJTs TPOBEICHUS:

- 3aHATUI CEMUHAPCKOTO (TIPAKTUYECKOTO) THIIA;

Crnenuanu3upoBanHas (yueOHasi) meOenb: JOCKa MeJoBasi, CTOJIBI,
CTYJIBSI.

O6opynoBanue: cmayuoHapHoe — KOMIIBIOTEP; nepeHoCcHoe - HOYTOYK,
POEKTOP, IKPaH.

654041, KemepoBckas
obmacte - Kysbace,
HoBoky3Henkui
TOPOJICKOM  OKpyT, T.
Hosoky3nernk, YL
KysHenona, 1. 6



https://urait.ru/bcode/434738
https://urait.ru/bcode/427132
https://znanium.com/catalog/product/344777
https://e.lanbook.com/book/59344
https://urait.ru/bcode/429143

Hcnonszyemoe MpOrpaMMHOE obecrieueHue: MSWindows
(MicrosoftlmaginePremium 3 year mo cyOnuIieH3MOHHOMY J0TOBOpY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoGomnO
pacnpoctpansiemoe [10).MuaTepuer ¢ obecneuennem nocryna B UOC.

347 YaeOHas ayauTopus ISl IPOBEICHHUS:

- TEKYIIIETO KOHTPOJIS ¥ POMEKYTOYHON aTTeCTAIlUU.

Cnenunamm3upoBadHas (ydeOHasi) MeOenb: JOCKa MeJoBasi, CTYJIbS,
CTOJIBI.

OOopynoBanue: nepeHocroe - HOyTOYK, IPOSKTOP, IKPaH.

Hcnonb3yemoe IPOrpaMMHOE obecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOiauIleH3MOHHOMY J0TOBOpPY No
1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBoO0omHO
pactpoctpansiemoe [10).

WuTtepner ¢ obecnieuenuem gocryna B JUOC.

654041,
Kemeposckast obnactb
- Kysbacc,
HoBoky3nenkui
TOPOJICKOM  OKpYyT, T.
Hosoky3nenk, YL
Ky3nenosa, 1. 6

327 YueOHas ayauTopus (MyJIbTHMEIUHHAS) 1711 TPOBEACHHUS:

- 3aHATHHU JISKIIAOHHOTO THIIA,

- CEMHHAPCKOTO (MPAaKTUYECKOT0) THIIA,

- JUIS TPYIIIOBBIX U MHIUBUAYaAIbHBIX KOHCY/IbTALINH,

- TEKYIIEr0 KOHTPOJIS ¥ MPOMEKYTOYHOHN aTTECTAIlNU.

Crennanm3upoBanHas (ydeOHas) MeOenb: JOCKa MeENIOBasi, CTOJIBI,
CTYJIbS

O6opynoBanue i Mpe3eHTAMU Yy4eOHOr0 MaTepuaia: KOMIIBIOTED
IpernoiaBaTesisi ¢ MOHUTOPOM, TIPOCKTOP, IKpaH, aKyCTUYeCcKasi CUCTeMa

Hcnonp3zyemoe  mporpammHoe — obecneuenue: MS  Windows
(MicrosoftImaginePremium 3 year no cyOJuIEH3MOHHOMY J0roBopy Ne
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cBoOomHO
pacupoctpansiemoe I10), antuBupycnoe IIO ESET EndpointSecurity,
aunensuss  NeEAV-0267348511 mo 30.12.2022 r.; MozillaFirefox
(cBobomHo  pacmpoctpansemoe  [I0), GoogleChrome (cBoOOAHO
pactipoctpansemoe I[10), Opera (cBoGoano pacmpoctpansemoe I[10),
FoxitReader (cBoGogHO pacnpoctpansemoe 110), WinDjView (cBo6oaHO
pacmipoctpansemoe [10), Snpexc.bpaysep (oreuecTBeHHOE CBOOOIHO
pactpoctpansiemoe [10).

Hutepuer ¢ obecnieuenuem nocrymna B MMOC

654027,
KemepoBsckass obnactb
- Kys0acc, r.
HoBoky3nenk, mp-kt
[Iuonepckuit, n. 13,
nom. 1

342 VuebHas ayJUTOpHUs AJIS IPOBEICHUS:

- 3aHATUH JEKIIMOHHOTO THIIA;

- 3aHATUI CEMUHAPCKOro (IPAaKTUYECKOr0) TUIA,

- TPYIIIOBBIX W MHAWBUAYAIBHBIX KOHCYJIbTALINH.

CrneuunanusupoBanHas (yueOHas) mMebenb: Jocka menoBasi, kKadenpa,
CTOJIBI, CTYJIbsI, IEMOHCTPAIIHOHHBIH CTOJI.

OO6opynoBaHue A Mpe3eHTAUN YUeOHOT0 MaTepualla: nepeHocHoe -
HOYTOYK, TPOEKTOp, IKPaH.

Hcnonb3yemoe IPOrpaMMHOE o0ecrieueHue: MSWindows
(MicrosoftimaginePremium 3 year mo cyOiuIieH3MOHHOMY J0TOBOpPY No
1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice (cB0oOOmHO
pacmpoctpansiemoe [10).

WutepHer ¢ obecnieuenuem gocrymna 8 JUOC.

654041, Kemeposckas
obmacte - Kys0acc,
HoBoky3nenkui
TOPOJICKOM  OKpyT, T.
Hosoky3Hnernk, YL
Ky3nernoga, 1. 6

106 ITomerenue Uit CaMOCTOSTENLHOM PabOTHI 00yJAIOIIAXCSL.

CrnenuanusupoBanHass (ydueOHast) MeOenb: CTOJBI, CTYNbs, JIOCKa
MEITOBasl.

O6opynoBaHue: cmayuoHapHoe - KOMIBIOTEPHI (4 1IT.).

Ucnonszyemoe MPOrpaMMHOE obecrnieyeHue: MSWindows

(MicrosoftlmaginePremium 3 year mo cyOmuIieH3MOHHOMY J0TOBOpY No
1212/KMP ot 12.12.2018 t. mo 12.12.2021 1.), LibreOffice (cB0oOOmHO

654041, KemepoBckas
obmacte - Kysbace,
HoBoky3Henkuit
TOPOJCKOM OKpyr, T.
HoBoky3Henk, yaI.
Kyznenosa, 1. 6




pacmpoctpansiemoe [10).
WuTtepHer ¢ obecnieuenuem gocrymna B JUOC.

5.3 CoBpemenHble npodeccuoHaTbHbIE 0a3bl JAHHBIX U

I/IH(l)OpMaHI/IOHHI)Ie CIIPpaBOYHBIC CHCTEMbI
1. Wuadopmaunonnas cucremMa «OOIIEPOCCHICKHI MaTEeMAaTUYECKUN MOPTA»,PEKUM
nocryma :http://www.mathnet.ru/
2. WHpOpMAalMOHHAS CHCTEMa«JKCIIOHEHTa» - IIGHTP HHXXEHEPHBIX TEXHOJIOTUH |

MOJICITHPOBAHKS,PEKUM ocTyma :http://www.exponenta.ru

3. baza mannsix Science Direct (6onee 1500 sxypuanoB u3natensctBa Elsevier, cpeau HUX
U3aHKs 110 MaTeMaTHKe ¥ nHpOpMaTHKe),pexuM gocTyma :https://www.sciencedirect.com

4. Hudopmamnmonnas cucreMa «EanHoe OKHO JocTyna K HHGOPMAIIMOHHBIM pecypcam»
http://window.edu.ru/catalog/

5. ba3pl pgaHHBIX W aHaNMTUYECKHWE MYOJUKALMM Ha TNopTajle «YHUBEPCUTETCKas

uHpopmanuonHas cucrema Poccus», pexxum nocryma: https://uisrussia.msu.ru/

6 Unble cBegeHus U (MJIH) MAaTEePHUAJIbI
6.1 IIpuMepHbIe TeMbI MUCBMEHHBIX Y4eOHBIX padoT

6.1.1. UnauBuayanbHoe 3a1aHue Mo TeMe «MaTpuuHas ajaredpa»

1. Berauciautb OIIPCACIINTCIIb: 2. [[OK@B&TB TOXACCTBO:
-2 -5 -1 3 2
R 1 Z ZZ b b
c C
2 18 -7 -10

3. Haiitu 3nauenne maorousiena f(X) oT MaTpuib A:

1 -2 3
f(x) =3x* —2x+5, A=|2 -4 1|
3 -5 2

4. Pemnth MaTpuuHOe ypaBHEeHHE. CelaTh MPOBEPKY.
1 3 -1 3 O
X =
2 5 1 2 -

5. Haiitu panr maTpuusl A:

5 -1 4 2 1
-1 2 1 5 6
A=
3 -5 2 -8 -11
2 4 2 10 12

6.1.2. KouTpoabHas padora no teme «CucreMbl JJMHEHHbIX YPaBHEHUI1»



http://www.mathnet.ru/
http://www.exponenta.ru/
http://window.edu.ru/catalog/
https://uisrussia.msu.ru/

1. Pemuth cucTteMy JIMHEWHBIX YPABHECHUI: 2. Peminth cucTeMy JIMHEWHBIX YPABHEHUI METOJOM
I'aycca.

a) merogom Kpamepa; Haiitu obmiee pemnienue, 4acTHOE, CACNIAThH
IIPOBEPKY.

0) metonom ["aycca;

B) MPY TOMOIIM 0OPaTHOW MATpPHUIIBI.

2X, =X, +3X,; =X, + X, =3
3X1+2X2+X3:5’ 3X1+4X2—X3+4X4=2
2X, +3X,+ X, =1, X, +5X, -4X,+5X, - X, =-1
2X, +X, +3X, =11. 4X,+9X,-5X,+9X,-X, =1

6.1.3. UnauBuayaJbHOE 3aJaHUE 110 TeMe KAHAJMTHYECKAS] TeOMETPHUA HA IVI0OCKOCTH

VYpaBHeHue 0HOU U3 CTOPOH KBagpara x+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAIbHBIX
CTOpOH KBajpara, eciu (-1;0) — Touka mepeceyeHus ero AuaroHaiei.

Jlanbl ypaBHEHUS OJTHOM U3 CTOPOH pomba 2x+y—5=0 u ogHOM U3 ero auaronaneit y—1=0.
Juaronanu pomba nepecekarotcs B Touke (3;1). Haiftu ypaBHEHHS OCTaIbHBIX CTOPOH pomoa.

VYpaBHeHuUs IByX CTOPOH mapasuienorpamma x+2y+2=0 u x+y=0, a ypaBHEHUE OJIHON U3 €ro
nuaronanen x+2=0. Haiftu koopAuHATBI BEpUINH NapajijieiorpaMmma.

Jansl ase Bepunabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedeHust BbICOT TPEYTrOIbHHUKA.
CocTaBUTh YpaBHEHHUS €70 CTOPOH.

Hanst Bepmunst A(1, 1), B(2, 3), C(4, 1) tpaneniuu ABCD (AD || BC). U3BectHO, uTO
JIMaroHAJIM Tpaleuuy B3auMHO IepIeHIMKYIApHbl. Halitn koopauHatse! BepmHbel D 3Ton
Tparneuuy.

6.1.4. KonTpoabHasi padora no teme «IIpenen. HenmpepbIBHOCTB»

X—2 3 . Sinx—cosx
Haiitu ipeniensl: a) lim ; 0) lim X=X B) lim
p ) X—2 x2 —_3x+2° x>w 1—3x° x—%  CO0S2X
4

2
1 ,X>2
HccnenoBaTh (pyHKIIMKM HA HETIPEPBIBHOCTD: a) Y = 0)y= {X

x> -4 X, X <2
)Y V22X | oo
B - a—
X?+5

6.1.5. KouTpoJbHasi padora no teme «/{uddepeHnuanbHoe ncHucieHue»

UccnenoBath Meronamu aud@epeHnuanbHOro HMCYUCICHUS CleAyolmue (QYHKIMM W,
UCTIONB3YS PE3yNbTaThl HCCIIEIOBAHUS, IOCTPOUTD UX TPapHKH.

X2 —2X+2 Y
1)Y=—X_1 ; 2)y=e2X X

6.1.6. KonTpoabHasi padora nmo teme «MHTerpanbHoe ucuyucjieHHe (YHKIMU OTHOI
nepeMeHHOH»



|. HaifTu mHTETpaHI:

2 2 _
1) j(2—4x)sin2xdx; 2) dex; 3 _[Zx;zdx; 4 I 2x” =3 -1 dx;
J1— x2 X“+Xx+3 (x—4)(x—3)x

Il. Berauciauts:

4 ©

x-1 Jx

1. dx. 2. e dx.

}[\/;-i-l z.[
I11. Haiiti momans Gurypsl, orpaHMYeHHON JTMHUSAMU:

y=x"+1, y:%xz, y=5.
IV. Haiiti 00BeM Tena, Moayd4eHHOTO IPH BpalleHUH (PUTyphl, OrpaHUYCHHOM JTUHUSMH:

x=y?% x=1, y=0.(0OX, OY).
6.1.7. KoutpoJsbHas padora no teme «JInddepennuajabHbie ypaBHeHUs»
ii.
Penmmnts YpaBHCHUA:
1. xyy' =1-x2. 6. y' —ysin x = y?e®* 10. y"—4y'+13y =0.
2. xy' +y=y?, y(1)=£. 7.y = _12 . 11. y" -4y’ +3y = 2e¥,
2 sin © x
3. (xy? +x)dx + (x’y —y)dy =0, y(0) =1. 12. y" +y = 4sin 2x.
a, y':—X;y. 8. y"+2yy' =0, y(0) =2, y'(0)=—4.
5. y’—X:X—H. 9. y"-2y'-3y=0.
X X

6.1.8. Keiic-3aqanue no teme «kcTpeMyM GyHKIUH ABYX NepeMeHHBIX)
Keiic-3aganue:

B mnpouecce mpousBoiactsa WCIIONB3YIOTCA JBa BUJa pecypcoB: kanutain Kwu Ttpyn L.

0.5 703
®ynkuus Beimycka umZ = ak L, Ha apeHay GoHIOB (KamuTana) U orary Tpyaa
BbIIeTIeHO 60 y.e., CTOUMOCTh apeH/Ibl eIUHUIBI (JOHI0B paBHA 3 y.€., cTaBKa 3apabOTHON miuaThl 4

y.e. Ilpu kakom 3HaueHuu K pocturaercs HanOOIbIINI 00bEM BbITycKa?

6.2 IlpuMepHbIe BONPOCHI M 3aaHus / 3a1a9M JUIST MPOMEKYTOYHOM
arrecTanuu



Tabnuia 8§ - [IpuMepHbIe TEOpETHYECKHE BOITPOCH U MMPAKTUUYECKHUE 3aJaHMs K SK3aMCHY

Pa3nensl u TeMEbI

IIpumepHsbIE
TEOPETUYECKHE
BOIIPOCHI

[IpumepHbIe MpaKTUYECKUE 3aJaHHS

1. Marpuunas ajaredpa

1.1 Marpunpl,
omepamnuu HaJ
MaTpUIAMHU.
Onpenenureny, ux
CBOICTBA.

1. Marpuiibl, BUIbI
MaTpHIl

2. Omnepanuu Haj
MaTpHUIAMHU.

3. CsoiicTBa
onpeaeuTeNeH.

1 2 -3
1. Haiitu marpuny JI=FABC-3E, tie A=|1 0 2|,
45 3
1
B=| 2|, C=(2 0 5), E-eaunu4nas MaTpuIa.
1
2. BpruucnuTh onpenenuTens MaTPUIBl A
1 -2 3
A=|2 -4 1|
3 -5 2
3. Bbumcnuth onpeneauTens:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10

1.2. OOpatHas
Marpuua. Panr
MaTpPHILBI

4 OOparHas maTpulia.

Teopema o
CYIIECTBOBAHUU

00paTHOM MaTPUIIBL.

5 DneMeHTapHbIE
npeoOpa3oBaHUs
Marpuilbl. Panr
MaTpHIIbI, €TO
BBIUUCIICHUE.

4. Haiitu marpuny B=11.(A-1)/+A/,

1 -2 3
A=|2 -4 1|
3 -5 2
5. Haiitu panr marpunst A:
1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4

2. CucTeMbl JTHHEHHBIX YPABHEHU

2.1. Pewenne
CHUCTEM N JINHEWHBIX
anreOpanyecKux
YpaBHEHUH c n
HEU3BECTHBIMU
meronoM Kpamepa u
c MIOMOIIBIO
00paTHON MaTpHUIIBI.

6 Cucremsl
JIMHEWHBIX
anredpanvdecKux
YPaBHEHUM.

7 Pemenue cucreM
JIMHEWHBIX
ypaBHEHUU
metosioM Kpamepa.

6. PemuTh cucteMy JIMHEHHBIX YpaBHEHUH METOJOM
Kpamepa u ¢ nomorsro odpatHoi

X, +X,+2X,=-1
MaTpulbL. 2 X, — X, +2X, =4,
4X, +X,+4X, =-2.

2.2. Pemenne
CHUCTEM M JIMHEHHBIX
anreOpanvaecKux
yYpaBHEHUNU c n

8 Pemenue cucrem
JIMHEWHBIX
ypaBHEHUU
meroqoM ['aycca.

7.  Pemmts cucremy metogom laycca, HaiiTu oO1ee
pelleHye. YaCTHOE, ClIeJIaTh [IPOBEPKY.




HEU3BECTHBIMU 9 OpnHopoaHble X, +2X,-3X;+ X, -3X5 =2,
meroaoMm ["aycca. CHUCTEMBI J\I'I/IHGI\/'IHLIX 2X,— X, + Xy —4X, + Xg =1,
YPABHCHIH. 3X, + X, —2X, —3X, —2X; =3,
3. AHAJIUTHYECKAsl TeOMeTPHsl HA IJIOCKOCTH
3.1. Tlpsmas wna | 10 Vpasaenue mpsmoii | 8. Hamucate  ypaBHeHMS  TPAMBIX,  NPOXOZISAIIMX
miockoct. CIocoObl C YIIIOBBIM 4yepe3 HayaJlo KOOPIAMHAT HoA yrioM 45° k mpsamoi
3aganus. OCHOBHBIC KO3 PHUIIHEHTOM, y=4-2x.
3a7a9u o0lliee ypaBHEHHUE 9. Cpemu  mpsMbIX  HAWTH  OapajieibHBIC U
PSIMOIi, ypaBHEHNUE HEPICH/MKYJISIPHBIC.
IPSIMOHA, a) x-2y+3=0;
npoxoJsIei uepes 6) -2x+4y+5=0;
OJIHY M JIBE B) -2X+y-3=0;
3a/1aHHbIE TOYKHU.
11 VYron mexay IByms
MPSIMBIMH Ha
IJIOCKOCTH.
VYcenosue
MapajuieIbHOCTH U
NEepPHEHIUKYISIPHOC
TH JBYX MPSMBIX.
4. BBeeHune B aHAIU3
4.1. IIpenen | 12 Yucnosas 10. Hatitu npenensr:
YUCJIOBOU MOCJIEIOBATEIBHOCT X2 —x-6
IIOCJIE0BATENbHOCTH b U €€ IIPEIEIL )I('Ln3x—_3
U npeen GQyHKIuu 13 Tlpenen pyHKIHH. 2
OCHOBHBIE TEOPEMBI lim _ X2l
0 Mpefenax. X 5X3 - X2 +4x+3
14 BeckoHe4yHO Malbie
1 6ECKOHEUHO ) 1\
OounbIue !'Tw[l + Fj
BEITUYMHBI, NX
CBONCTBA. lim [i + 1 oot ;}
xon| 12 2-3 n-(n+l)
4.2, 15 HenpepbIBHOCTE 11. UccnenoBaTh PYHKINN Ha HEMIPEPHIBHOCTH:
HenpepeiBHOCTB (GYHKIMU B TOUKE U x+4, x<-1
byHKIIUN Ha MHOKECTBE. f=1x*+2, —1<x<I
16 Toukwu pa3psiBa
byHKIIH. 2x, x=>1
12. UccrnenoBath Ha HENPEPHIBHOCTh (QYHKIUIO H
OIIPEACIIUTE TUII TOUCK pa3pbiBa, €CJIM OHU €CTh
V2-x ., 1
y=——t2 VY=g
X" +5 X®—3x+2
5. Iu¢depenuuanbHoe ucuucjienne GyHKIHM OTHOM NMepeMeHHOi
5.1. llponssonsas | 17 Omp eneHeHHf 13. B kakoit Touke mapadoibl y= X* —2x+5 HYKHO
MPON3BOZHOM B MPOBECTH  KacaTelbHyI0, 4YToOhl OHa  Obula
TOHKE. . NEPIEHAMNKYJIIIpHA OmccekTpuce  MEPBOTO
I'eomeTpuyeckuii KOOPJIMHATHOTI'O YIJIa.




18

19

CMBICTT
IIPOU3BOJHOM.
IIpousBonnas
CYMMBI,
IIPOU3BEICHHS,
YaCTHOTO JIBYX
byHKIHIi.
IIpousBoanas

CJIO’KHOM (pyHKITUH,
HESIBHON (DYHKIHH,

14. Haiitu npou3BogHbIC (PYHKITHH:

y=%x*-x°.
—tg5 2
y=19 5.

y =29 . {sin x

y = (sin x)”

CTEIEHHO-
IIOKa3aTeJIbHON
GyHKITUN.
5.2. Ilpunoxenus | 20 Ipusnaku 15. HccnemoBaTh Ha MOHOTOHHOCTh M HAWTH TOYKU
IPOU3BOIHON BO3pacTaHus U SKCTpeMyMa ()yHKLHH:
yOBIBaHUS y = X
(GyHKIUH. 1-x*
21 Dxcrpemym X2 _ %+ 2
byHKIUY. =
Heobxomumoe x-1
yenosue, 16. HccnenoBath Ha BBIIYKJIOCTb, BOTHYTOCTh U HaWTH
OCTATOUHBIE TOYKHM Iepernda QyHKIUH:
YCIJIOBHS y = X .
IKCTpEMyMa 1-x°;
GbyHKIHH. 17. UccnepnoBath  Meromamu  audQepeHIaIbsHOTO
22 BHHYKHOCTB H WCYHCTICHHs clenyiomue (YHKIUH W, WUCHOIb3YS
BOTHYTOCTb PE3yJIBTaThl HCCIIEOBAHMS, IOCTPOUTH UX TPAPUKH:
rpaduka QyHKIHN. y= X 1

Touku neperuoda.
23 ACHMITTOTHI
rpaduka QyHKIHN.
O6mmas cxema
WCCJIEJIOBAHUS

(GYHKIHH.

1-x2 . y=el™

6. UHTerpajibHOe McuHcIeHue (PYHKIMHU OHOI nepeMeHHOoM

6.1.
Heonpenenennsiii
AHTErpal

24. TlepBooOpa3Has
GbyHKINH 1
HEOIPEEICHHBIN
unrerpain. CBoicTBa
HEOIPEIEICHHOTO
WHTErpana.
Henocpencrsennoe
WHTErpUPOBAHUE.

25. MetoJ 3aMeEHBI
IIEPEMEHHOM,
HWHTETPUPOBAHUE 1O
YacTsIM.

26. HTerpupoBanue
parMoHABHBIX APOOEH.

18. Haiitu unTerpas:

X3 +2x —3Jx
[,

J~ 1-cosx
(x —sin x)?

[ Bx+4)e™dx

J- X+ 2 dx

x> +X+3

2x% —=3x -1
I dx
(x=4)(x—3)x




6.2. 27. OnpeieneHHBIM 19. BbIYHCTHTB:
OnpeeneHHbII UHTETPAIL, €T0 p
I/IH’E)GI‘II[)aJI U ero | TEOMETPHYECKHH CMBICIL. J. ; IXZ A1-x3dx;
MPHIOKEHHS CaolicTBa \/_ +1 /!
OIIPE/IETICHHOT O In2
HHTErpaa. ~eX —1dx -
28. ®opmyina HerotoHa- 0 ’
Jletibnna, . 20. Halitu mnomans  GUrypel,  OrpaHUYCHHON
29. Ilnomaap I0CKoM THHHSMU:
(burypsi. 1
30. O6beM Tena y=x"+1, y==-x*, y=5.
BpaICHHUSI. 2
21. Haiitu o06beM Tena, MONTyYEeHHOTO NPU BpalleHUN
2
(Gurypsl, OrpaHU4ECHHON JIHMHUSIMH: X=y , X :1,
y=0 ox, oy).
7. InddepenunajibHble ypaBHEHHUS
7.1. 31. Iuddepenimanbapie | 22. Pemmts auddepeHnpansable ypaBHSHU:
Jubdepennmansapie | YPABHEHHS C (x+2y)dx—xdy=0
ypaBHEHHUS 1 | pa3aeIAroIuMuUCs (x -+ y)dx + (y — X)dy = 0
nopsiIKa MePEeMEHHBIMHU. :
32. OaHOpOAHBIC xydx+ (x+1)dy =0
nuddepeHuanbHbIe
ypg;?;ell)ma IIEPBOTO Xyy'=1-x* :
MOpsIKA.
33. JIunelinbie
nudhepeHInaIbHbIC
YpaBHEHHMS IEPBOTO
MOpsIJIKA.
7.2. 34. JIuneiinbie 23. Peumts quddepeHnnanbHbie ypaBHEHUS:
Huddepenunansupie | OAHOPOIHBIC
YPaBHEHHS 7 | muddepennmansabe y"'—4y'+3y =0
nopsiika yYpaBHEHHS BTOPOTO y' =4y +4y =0
MOpsIJIKA. v
35.pJIHHeI71Hr,Ie y'-y'+3y=0
HEOTHOPOIHBIE y'—y' +3y=¢"
g depeHuanbHbIe
yYpaBHEHHS BTOPOTO
TopsiziKa ¢
MTOCTOSIHHBIMU
KO3 UIIEHTAMU.
8. Teopusi BEpOSITHOCTH U MaTeMATHYECKAsl CTATHCTHKA
8.1 Teopus | 36. I'eomeTpuueckoe | 24. BeposATHOCTH TOr0, YTO MOYATKA KYKYpPY3bI
BEPOSATHOCTH ONpeAcIICHUE uMeroT 12 psiios, paBaa 0.49, 14 psnos — 0.37, ot 16
BEPOATHOCTH. 10 18 psanos — 0.14. KakoBa BeposSTHOCTH TOTO, YTO
3. Onepanuu Haj HayJa4y BBHIOpaHHBIM MOYaToOK OyneT uMeTh 12 uinu
COOBITHUSMHU. 14 psnoB?
Juarpammsl Diinepa- 25. meroTcss mATh BUHTOBOK, TPH M3 KOTOPBIX C
Benna. ONTHYECKUM TIpHIIESIOM. BeposTHOCTh momananus B
Heab TMpU OAHOM BBICTpENE U3 BHUHTOBKH C
onTHYeCKUM  mpu-nlenom  paBHa 0,95, 0e3
ontudeckoro npunena — 0,8. Haiinure BEpoATHOCTH




MOMaJlaHusl B 1€Jb, €CIU CTPEJOK CHAENAeT OJUH
BBICTpEJI U3 HayJjauy B3TONH BUHTOBKHU

8.2. 38. CrarucTrudeckue 26. CinyyvaitHas BenmnuuHa X 3a7aHa (yHKIIHEH
Maremaruueckas OIICHKH, TPEOOBaHUS K pacrpeiesieHust:
CTAaTUCTHUKA CTaTUCTHYECKUM 0, x<0;
OLICHKAM. F(X)=4x*, 0<x<1;
39. Haxoxnenue
TOYEYHBIX OLICHOK Loox>1
METOIOM MOMEHTOB. Haiitn IUIOTHOCTh pacrnpeneneHus
BEPOSITHOCTEHM, MAaTeMaTH4YeCKOe OXHIAHHE U
JIUCTIEPCUIO  CIy4YallHOM BEJIWYUHBIL. BhrYuciIuTh
BEPOSITHOCTb TOTO, YTO CllydaiiHas BeauuumHa X
npuMeT 3HaueHue B uarepsaie (0,5; 1).
27. W3BecTHbl MaTeMaTHYECKOE OXUAAHUE M U
Cpe/iHee KBaJpaTH4eCKoe OTKIOHEHUE G HOPMAaIbHO
pacupenenéHHol cinydaiiHoOW BenuuuHbl X. Haittn
BEPOSITHOCTh ~ TOMAJAHUs 3ITOW  BEIUYUHBI B
3ajaHHbIi uHTEpBaT (0, ). M300pa3uThs Ha rpaduke
(YHKIMH TUIOTHOCTU HAWIEHHYIO BEPOSITHOCTD.
m=10, o=4, a=2, B=13.
[Ipomexxyrounas
aTTecTauus -
9K3AMEH
CocraButenb: ['pumumna B.b., pgoueHt xadeapbl maremaTuku, GU3UKH u

MAaTEMATHYCCKOI'O MOACIMPOBAHNA




