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Lenb ocBOeHUA TUCHUIIINHBI
Leas npenogaBaHuMsi AMCUUILUIMHBL: IPHOOpPETEHUE CTYJICHTAMH HEOOXOJAWMOW MaTeMaTHUECKOU
KYJIBTYpPbI M 3HaHUH J1J151 UCTIOJIB30BAHMSI UX 110 CBOEH CIIELIMAIbHOCTH.
3agaum u3yyeHusl TUCHUILUIMHBI: B pE3yJIbTaTe M3YyYEHHUS Kypca CTYIEHT JOJDKEH YMETh pellaTh
Ha0Op CTaHAAPTHBIX 3334, OPUEHTUPOBATHCS B MaTEMAaTHYECKOM JHMTEpaType, OTHOCSIIEHCS K ero
CTIEMANBHOCTH, OICHUBATh MH(OPMAINIO, TUIAHUPOBATh U OCYIIECTBIIATH CBOIO JIEATEIBHOCTh C Y4€TOM
pe3yJIbTaTOB 3TOTO aHAJIU3A.

Jucuunnuue

Mecrto mucuumianebl B ctpykrype OOII BO

IIPEALIECTBYET

oOIeMareMaTuyecKas

NOJIrOoTOBKa B 0o0OBEMe  cpeaHei

0011e00pa30BaTEIHLHOM IKOJIBI FITH KOJIIS/IKA.

VYcBoeHMe NaHHOW MUCHUIUIMHBI KaK MPEIIIeCTBYIOIIEH HEOO0XOAMMO NPU M3YyYEHHH CIEAYIOLIUX
JUCHUIIIINH: (1)1/131/11(21, TCOPCTUUCCKAA MCXaHHWKa, TCXHHUYCCKad MEXaHUKaA, COIPOTHUBIICHHUEC MATCPUAIIOB,
CTPOUTECIIbHAad MCXaHHUKa U Ap.

Komnerenuuu odyuawiuerocsi, popMupyembie B pe3yjbTare

OCBOCHM S TUCUMIJIMHBI
B nporiecce ocBoeHUsT JaHHOW TUCIUTUINHBI Y CTYACHTa (OPMHUPYIOTCS CIEAYIONE KOMIETEHITUN:
obmenpodecCHoHAIbHBIC

Kon
KOMIICTCH
105071

HaunmeunoBauue
KOMIIETEHIINH

I/IHJII/IKaTOpI)I JOCTHIXKCHUS KOMIICTCHITUHN

OIlK-1

CrocobeH pemarh 3anadu
npohecCuoOHATBHOU
JEATETPHOCTH Ha OCHOBE
WCTIOJIb30BAHUS
TEOPETUYECCKUX "
MPAKTUIECKUX OCHOB
€CTECTBEHHBIX "
TEXHUYECKUX HAYK, a TAKXKe
MaTeMaTUYECKOTO armapara

3-OIIK-1 3HaTh: OCHOBBI TEOPETUYECKUX U MPAKTUYECKUX
€CTECTBEHHBIX U TEXHUYECKUX HAyK

V-OIIK-1 YMerb: pemats cTaHIapTHHIC TPO(PECCHOHATIBHBIE
3a]]a4i ¢ IPUMEHEHHUEM €CTECTBEHHOHAYUYHBIX U
0OLIEMH)KEHEPHBIX 3HAHHM, METO/I0B MAaTEMAaTUYECKOTO
anmapara

B-OIIK-1 Bnagetrs: HaBbIKAMU PEIICHUS CTAaHIAPTHBIX 3a]ay
npodeccuoHanbHOM NEATENIbHOCTH Ha OCHOBE HCIOJb30BaHUS
TEOPETUYECKMX M MPAKTUUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HayK, a TAK)Ke MaTeMaTHYeCKOro anmapara

YHHUBCPCAJIbHBIC

VK-1

CnocobeH
MOMCK,
aHaIu3 u
nHpopManuu,
CUCTEMHBIN
perieHus
3a1a4

OCYIIECTBJISATh
KPUTHUYECKUHN
CUHTE3
MIPUMEHSATH
noaxod  AJs
MIOCTaBJICHHBIX

3-YK-1 3nate: MeToauku cOopa u 06paboTKH HHGOPMAITIH;
aKTyaJlbHbI€ POCCUNCKHE U 3apyOeKHbIE HICTOYHUKU
uHpopmaluu B chepe nmpodeccnoHanbHOM eI TeNbHOCTH;
METOJI CUCTEMHOTO aHalln3a

V-VYK-1 YMeTh: NpuMEHATh METOUKH ITOMCKA, cOopa 1
00paboTku HHGOPMAIIUH; OCYIECTBIIATh KPUTUYECKUI aHATTU3
U CUHTE3 HHPOPMAIMH, TIOTYYCHHON U3 Pa3HbIX HICTOYHUKOB
B-VK-1 Bnaners: meromamu mnoucka, cOopa M 00paboTKwy,
KPUTUYECKOTO aHaju3a U CHHTEe3a MH(OpMAIMM; METOAMKON
CHCTEMHOT0 MOJIX0/1a /ISl peIIeHUs TOCTABJICHHBIX 3a/1a4

33}:[3‘[1/1 BOCIIMTaHUS, peajlu3yeMbli€¢ B paMKaX OCBOCHUA TUCHUIIJINHDBI
B nponecce 0CBOCHUA JTaHHOW JUCITUILINHBI PCAUIN3YIOTCS CIICAYHOIINUEC 3a/1a4YH BOCIIUTAHUA:




Co3nanne Hcnosab3oBanue Bogieuenue B
HanpasJiienue .
/e ycJ10BMid, BOCIIHTATEILHOI0 IOTEHIHAIA Pa3HOILIAHOBYIO
olecreynBalO KX Y4eOHO# JMCIUIIIHHBI BHEY4eOHYI0 1eiITeJIbHOCTh
EctecTBeHHOHaY4YHbIH 1 001enpodeccHoOHaNbHbIN MOAYJIH
Ipodeccuona | - GopmupoBanue Hcnons3oBanue 1.Opranusanust Hay4HO-
JBbHOE U KYJIbTYpbI BOCTIUTATENIFHOTO  TOTEHIMANIA | TPAKTUYECKUX KOH(PEpEHIHA 1
TPya0BOe WCCIIEIOBATENECKO | AUCUUIUIMH TMPO(ECCHOHATBHOTO | BCTPEY C BEAYLIIUMHU
BOCIIUTaHHUeE Wi ¥ NTHKEHEPHOU MoOmyiast  JUis  (POPMHPOBAHUS | CIIEHUAIACTAMH MPEIIPUSTHIA
NEeSATEIbHOCTH WH)XEHEPHOIO0  MBIIUICHHUs W | TOPOJa U BETepaHaMU aTOMHOM
(B16) WH)KEHEPHOW KYyJIBTYPHI 3a CUET | OTpaci.
IPAKTUYECKUX cTyjaeHdeckux | 2. Opranu3zanus 1 NpoBeAeHNE
HCCIIETI0BAHUI COBPEMEHHBIX | IPEIMETHBIX OJIUMIINAA U
IIPOU3BOICTBEHHBIX CUCTEM; | y4aCTHE B KOHKypcax
IIPOEKTHOM JESITEIbHOCTU | MPO(ECCUOHAIBHOTO
CTYIEHTOB 1O pa3paloTKe | | MacTepcTBa.

ONTUMM3ALMKU TEXHOJOTHUYECKUX
CUCTEM, CBSA3aHHOM C DPEIICHHEM
peaIbHBIX  MPOU3BOJICTBEHHBIX
3a/a4;  MPOXOXKIEHUS  uepe3
pa3HOOOpa3HbIC WUTPOBEIE,
TBOPYECKHUE, (ecTuBaNIbHBIE
dbopmbl, Tpelyrommue aHaau3a
CJI0KHOTO OOBEKTa, IMOCTAHOBKH
OTHOCHUTEIILHO HEro
npeoOpa3oBaTeabHbIX 3a1ad Jyis
UX ONTUMAJILHOTO PEIICHHUS.

3.VuacTtue B €KerogHbIx
AKIUSAX CTYJACHYECKUX
CTPOUTENBHBIX OTPSIIOB.

CTpyKTypa M coepkanue y4eOHOH TUCIUIIINHBI

JlucrunuHa npernogaeTcs cTyaeHTaMm B 1-M u 2-m cemecTpax. OOmias Tpya0eMKOCTh JUCIUTIUIAHbI
COCTaBJIsAET § 3aUeTHhIC €AUHHUIIBI, 288 ak. Jyaca.

Kanenaapublii nuian

Buabl yueOHO# nesiTeJIbHOCTH
Ne
(B yacax) Makcu
P
a Ne @ ° ATTecTa | MaJbH
T = § 11078 bIN
3 HaumeHoBaHue paszjaesia = a 5
¢ (TeMbl) AUCIUILIHHBI S = e 5 p | Pasacaa basin
A o g 5 = & | (¢opma) 3a
e 2 ) = ) @)
bl < = o = * pasaen
J =) s
< [=F *%*
a = =
1 cemecTp

1 | 1-3 | JIuneitnas anredpa 72 4/2 - 412 | 62 KP1 30
AHanutuyeckas TeoMeTpHs (3amaHus
KoMmIuiekcHbIe uncia 1,2,4)

2 | 4-5 | Beenenue B MaTeMaTuueckuii | 74 6 - 6 62 KP1 30
a”HaIu3 (3amanus
HuddepenunanpHoe HCUHCIIEHUE 3,5,6)

(GyHKIMU OJTHON MepEeMEHHOM
Buja npomeskyTo4HO# aTTecTanuu 146 | 10/2 - 10/2 | 124 2 40

2 cemecTp




3 | 6-9 | OyHKIIMK MHOTHX MTEPEMEHHBIX 72 4/2 - 6/2 | 62 KP2 30
Heonpenenennsle U onpeneneHHbIE (3amanus
WHTETPaITBI 1,2,4,5)
OOBIKHOBEHHBIC
mddepeHnnanbHbIe ypaBHEHHS
Psannl

4 | 10- | Kparaele wHTErpamsl  OnemeHtsl | 70 6 - 4 62 KP2 30

12 | teopuu noss (3amaHus
Teopust HyHKINU KOMITIEKCHOTO 3,6,7)
MePEMEHHOTO
Teopust BEpOSITHOCTEN U
MaTeMaTU4ecKasl CTATUCTHKA

Buj npoMeKyTO4YHO# aTTeCTAlUU 142 | 10/2 - 10/2 | 124 9 40

* - COKpallleHHOE HauMeHOBaHUEe (POPMbI KOHTPOJIS

** - cymMMa MaKCHUMaJIbHbIX 0aJuIoB JOJKHA ObITh paBHa 100 3a ceMecTp, BKIItOYas 3a4eT U (UJIN)

JK3aMeH
CoxkpalleHHOe HauMEHOBaHKe (POPM TEKYIIETro KOHTPOJIS U aTTECTAIIUHU Pa3/IeNIOB:
Oob6o3HaveHune ITosiHOe HAaMMeHOBaHUe
KP KontponpHas padoTa
€) DK3aMeH
ConeprxaHue JeKIIMOHHOTO Kypca
YueoHo-
Tembl JeKUMH. Bcero
METOINYeCKOoe
Bonpocsl, oTpadarsiBaemMblie HA JIEKIHH 4acoB
ol0ecrieyeHme
1 2 3
1 cemecTp
Pa3pen 1
Tema 1. JIuneiinas ajareopa. 4 1,25
Marpuiibl U IEUCTBUSA HAJ HUMH, ONPENETUTENN 2-TO U 3-TO MOPSAIKOB, MX
cBOMcTBa M BbluMCieHUE. [loHSATHE cHUCTEMBbl JHMHEHHBIX alredpanvyecKux
ypaBHenuii (CJIAY). Metona Kpamepa.
Tema 2. AHajuTH4YeCKasi TeOMeTPHSsL.
Onpenenenne Bektopa. Koopaunatel BekTopa. JlnmuHa Bektopa. Pasnoxxenue
BekTopa mo Oasucy. CkansipHoe NpOu3BelIeHUE BEKTOpoB. BekTopHOEe u
CMEUIaHHOE IPOU3BEACHUS BEKTOPOB.
VYpaBHeHUs MNpAMOW Ha IUIOCKOCTH. YPAaBHEHHUs IUIOCKOCTHU. YPaBHEHUS
MPSIMBIX B IPOCTPAHCTBE.
Tema 3. KommiekcHble yncJia.
Omnpenenenre KOMIUIEKCHOTO yucia. Anredpandeckasi, TPUTOHOMETpUYecKas
U TIoKa3aTesbHas PopMbl KOMILIEKCHOTO uncna. [leiicTBus Hax
KOMIUIEKCHBIMH YHCJIaMHU.
Pa3zngen 2
Tema 4. BBeneHue B MaTeMaTHYeCKUH aHAJIN3. 6
Omnpenenenus npenena pyHkuuu. beckoHeyHo OombIIHe U OECKOHEUHO Majibie 1,25
GbyHKIMH. DKBUBAICHTHBIE OeCKOHEUHO Maunble ¢yHkiuuu. [lepBblil 1 BTOpOi
3amMeyvaresibHbIe MTPEeAebI.
Tema S. TuddepenunanbHoe HCHUCTIEHHE (PYHKIIMH OJHOM NepeMEeHHOM.
[IpousBomHass (YHKIMH, €€ TEOMETPHUYECKUH U MEXaHHYECKUH CMBICI.
CpoiictBa mpou3BoAHbIX. Tabnuma mpousBoAHBIX. [Ipom3BOAHAS CIOXKHOM
¢yskrmn. [IpunoxeHne npou3BoIHBIX.
2 cemecTp
Pa3znen 3
Tema 6. ®DyHKIIUN HECKOJIbKHX NepPeMEHHbIX. 4 1,25

Omnpenenenue GyHKIUU IBYX, TpeX, MEPEeMEHHBIX. YacTHbIe MPOU3BOIHBIC
IIEPBOrO MOPsIIKa.




Tema 7. HeonpeaejieHHbIE M ONIpeieIeHHbIe HHTErPaJIbl.

[TepBooOpa3znast ¢yHkuus. HeompeneneHHbId HWHTErpal M €ro CBOMHCTBA.
Tabnuua naTerpaioB. MeTo 161 HHTETPUPOBAHHUS.

Bbruncnenue omnpeneneHHOTo MHTErpaia ¢ momoinbio (opmynsl HeroroHa-
JleitOnuma.

Tema 8. O0bikHOBeHHBbIE 1M epeHIIHATbHbIC YPABHEHUS U UX CHCTEMBbI.
OcHoBHBIC TIOHATHS TU(PepeHINATbHBIX ypaBHeHUU. [(uddepeHnmanbabe
ypaBHEHHUs 1-T0 mopsijika ¢ pa3fesioluMUCs IePEMEHHBIMU.

Pasznen 4

Tema 10. KpaTHble, KpHBOJIMHEliHbIe W TOBEPXHOCTHbIE HHTErpajibl., 6 1-6
DJIeMeHThI TeOpHUH TOJIsl.
JIBOMHBIE WHTErpajbl: ONPEICICHUE, TI'€OMETPUYECKUH CMBICI, CBOMCTBA.
BrrunciieHne JBOMHBIX MHTETPAJIOB.
Tema 12. Teopusi BepoITHOCTE 1 MaTeMaTU4YeCKasi CTATUCTUKA.
Cnyugaitnsle coObiTus. Kiaccuueckoe ornpeneneHne BEpOSATHOCTH. DJIEMEHTHI
KOMOMHATOpUKHU. Teopembl C0kKeHHUsI 1 YMHOKEeHHUs BeposiTHOcTel. Dopmyra
noiaHou BeposTHocTH. Dopmyna baiieca. @opmyna beprymu. JlokanbHas u
WHTErpaJibHas Teopemsl Jlamnaca.

IlepeyeHb MPpAKTHYECKUX 3AHATHI

Bee YuebHo-
Tema npakTudeckoro 3ansitusi. Bonpocel, oTrpaéaTbiBaemMble ro
HA MPAKTHYECKOM 3aHATHH qac | or OAMHECKOE
oB ol0ecrieyenme
1 2 3

1 cemecTp

Pa3pen 1
Tema 1. JIuneiinas ajareopa. 4 1,25
Marpuiibl U IEUCTBUA HAJ HUMH, ONPENETUTENN 2-TO U 3-TO MOPSAIKOB, MX
cBoiicTBa U Bhiunciienue. Meroa Kpamepa.
Tema 2. AHajuTH4YeCKasi TeOMeTPHSL.
Koopaunats! BexkTopa. [[nuHa Bekropa. CKaylsipHOE NMPOU3BEIECHUE BEKTOPOB.
BekTopHoe 1 cMemaHHOe NPOU3BEACHHS BEKTOPOB.
YpaBHeHUsI NpAMOM Ha TUIOCKOCTH. YPaBHEHHUS IUIOCKOCTH. YpaBHEHUS
MPSIMBIX B IPOCTPAHCTBE.
Tema 3. KommiekcHblIe yncJia.
Anrebpanyeckasi,  TPUTOHOMETpHYECKas M  MoOKa3zarenbHas  (OpMBI
KOMIUIEKCHOTO uncia. JleMcTBUs HaJ KOMIUIEKCHBIMU YHCIIAMH.

Pazpen 2
Tema 4. BBenenye B MaTeMaTHYECKHH aHAJIN3. 6
Briuncnenue npenenoB, pacKpbITUE HEONIPEIAETIECHHOCTEM. 1,25
Tema S. TuddepenunanbHoe HCHUCTEHHE (DYHKIIMH OJHOM NepeMEeHHOM.
Breruricnenue MpOM3BOAHBIX C HUCIOJIB30BAHMEM CBOWCTB M TaONHUIIBI
MIPOU3BOIHBIX. [IpousBoanas CIOXHOW  (PYHKIIHUU. [Ipunoxenue
MIPOU3BOIHBIX.

2 cemecTp

Paznen 3
Tema 6. ®yHKIIUN HECKOJIbKHUX MePeMEHHbIX. 6 1,25

Brruncnenne 4acTHBIX MPOU3BOIHBIX IEPBOTO MOPSAIKA.

Tema 7. HeonpeaejieHHbIE M ONpeieIeHHbIe HHTErPAJIbI.

Bbluncienue HeomnpeneNeHHbIX HHTETPajoB C HCHOJb30BAaHUEM TaOJUIIbI
IIPOU3BOJIHBIX ¥ CBOKCTB. MeTo | 3aMEHbI, METOJ, UHTETPUPOBAHUS 10 YaCTSIM.
Bbruncnenue omnpenereHHOro MHTErpana ¢ nomoibsio ¢opmynsl HeioToHa-
JleiiGHu1IA.

Tema 8. O0bikHOBeHHBIE T epeHIIHATbHbIC YPABHEHUS U UX CHCTEMBbI.
Huddepennmanbuple  ypaBHeHUss 1-ro  mopsiika ¢ pa3JensioNMMUCS




NEPpCMCHHBIMU.

Pa3nen 4
Tema 10. KpaTrHble, KpHBOJIMHEeHHbIe M IOBEPXHOCTHbIE HMHTErpaJbl.
DJIeMeHTBI TeOpHH TOJIsl.
Brrunciienue JBOMHBIX HHTETPAJIOB.
Tema 12. Teopusi BeposiTHOCTell 1 MaTeMaTHYeCKAas CTATHCTHKA.
Knaccuueckoe ompeneneHne BeposATHOCTH. DopMyisl  KOMOMHATOPUKH.
TeopeMmbl CIOXKEHMS W YMHOXEHHSA BeposTHOcTe. dopmyna MOJIHON
BepostTHocTu. Popmyna baiteca. ®dopmyna bepnymnu. JlokaneHas wu
MHTErpajibHas Teopemsl Jlammaca.

1-6

Ilepeyenn J1abopaTopHBIX padoT
He npenycMoTpeHbl yueOHBIM IIIAHOM

3agaHus 1/ CAMOCTOAITEJILHOI PadoThI CTY1€HTOB

Bonpocsl 11st caMOCTOSATEILHOI0 U3Y4eHH s (3aJaHusl)

Bcero
4acoB

YyeoHO-
MeTOANYEeCKOoe
odecreueHue

1

2

3

1 cemectp
Pazgen 1
Tema 1. J/Inuneitnas anareopa.
Brruucnenue oOpaTHoit Matpuiibl. MaTtpuuHsiii MeTos, MeTos ["aycca.
Tema 2. AHajuTH4YeECKAsi TeOMETPHSL.
[IpunoxkeHne CKaJXspPHOTO, BEKTOPHOTO U CMEIIAHHOTO TPOU3BEACHUS
BEKTOpOB. KpuBbIE 1 TOBEPXHOCTHU 2-TO MOPSAJIKA.
Tema 3. KoMIuiekcHbIe Yucia.
JlelicTBUA HaJ KOMIJIEKCHBIMU YHCIIAMH.

62

1,25

Pazpen 2
Tema 4. BBenenue B MaTeMaTHYECKHH aHAJIN3.
IlepBeIii W BTOpOM 3aMeuaTenbHBIC Npeneiabl. HempepbIBHOCTH (YHKITUH.
Knaccudukanus Touek pa3pbia.
Tema 5. {uddepenunaibHoe ucHucaeHue PyHKIMUA OHOI NepeMeHHO.
Jlorapudpmuueckoe nuddepeniupobanue. [IlponsBoaabie QyHKIINMA, 3aJaHHBIX
HessBHO u  mapamerpuueckd. Juddepenuman ¢ynkuuu. Ilpunoxxenue
MIPOU3BOIHBIX.

62

1,2,5

2 cemecTp

Pazpen 3
Tema 6. ®yHKIIUN HECKOJIbKHUX NePeMeHHbIX.
YacTHble NpPOM3BOJHBIE BBICHIMX MOPAIAKOB. ODKCTpeMyM (QYHKUIUH 2-X
nepeMeHHbIX. HaumOosibliee M HauMeHbllee 3HAYeHUS (QYHKOUM — 2-X
IIEPEMEHHBIX.
Tema 7. HeonpeaejieHHbIE M ONpeAeIeHHbIe HHTErPAJIbI.
WHTerpupoBanue palnMoOHaNbHBIX IpOoOed, TPUrOHOMETPUYECKUX (YHKLUH,
uppanMoHanbHbIX  QyHKIMH. HecoOcTBeHHble wuHTerpansl. Ilpuinoskenue
OTIPEJECIIEHHOTO HHTErpaia
Tema 8. O0bikHOBeHHBIE 1M epeHIIHATbHbIC YPABHEHUS U UX CHCTEMBbI.
JIuneitnble nuddpepeHaabHble ypaBHeHUs 1-T0 U 2-T0 NOPSAKOB.

62

1,25

Paznen 4
Tema 10. KpaTHble, KpHBOJIMHEHHbIE M IOBEPXHOCTHbIE HMHTErpaJbl.
DJIeMeHTBI TEOPHUH TOJIs.
TpoiiHble HHTErpajbl: ONPEICIIEHNE, TI'€OMETPUYECKHI CMBICI, CBOMCTBA.
Beruncnenue TpoMHBIX HHTETPAJIOB.
Tema 12. Teopusi BeposiTHOCTell 1 MaTeMaTHYeCKasl CTATHCTHKA.
ITocTpoeHne 3aKOHOB pacIpeNesIeHUs BEpOSITHOCTEH AUCKPETHBIX CIIy4alHBIX

62

1-6




BEJIMYMH, HAXO0XKJIEHUE UX UHUCIOBBIE XapakTepucTuK. HenpepbiBHbIE
city4aiiHple BeauurHbl. OyHKIMA U IUIOTHOCTh PaCIpeNeIeHUsl BEPOATHOCTEH,
YHUCIJIOBBIC XapPAKTEPUCTUKU HEIIPEPHIBHBIX CIY4alHBIX BEJIUYMH.
Beibopounsnii  Meron. CraTucTHuecKOoe — pacmpeselieHue.
TUCTOrpaMMa

Ilommron wu

PacueTrHo-rpaduyeckas padora
He npegycmoTpena yueOHbIM IIJIaHOM
Kypcosas paGora
He npegycmoTpeHna yueOHbIM IJIAaHOM
Oo6pa3zoBaresibHbIe TEXHOJIOTHH
[Ipn wm3ydenum pucnumumHEel «MaremaTuka»
TEXHOJIOTHH:
- IEKIUH B (hopMaTe MyIbTHUMEINA;

- rJI0CCapyii B 2JIEKTPOHHOM BapHaHTE;

HCIIOJIB3YIOTCA  CIICAYIOIINEC O6pa3OBaT€J'IBHI)IC

- MECTOANYCCKUC YKAa3aHHA B DJICKTPOHHOM BAPUAHTE IO Pa3JIMYHBIM pa3acjiaM MaTCMAaTHKH.

@ oHI OLIEHOYHBIX Cpeacre

@OHJT OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE O00ecredyuBaeT MPOBEPKY OCBOCHHUS IJIAHUPYEMBIX
pe3ynbTaToB 00y4eHHs (KOMIETEHUMH M WX HWHAMKATOPOB) IOCPEACTBOM MEPOIPHUSATHH TEKyLIero,

PYOEKHOTO U MPOMEKYTOUHOTO KOHTPOJIS IO JUCITUTUIHHE.

CBs13b Mex 1y GOPMUPYEMBIMHU KOMIIETEHIUAMU U (opMaMU KOHTPOJISI UX OCBOEHUS IIPEJCTaBIICHA B

cienyromen Tadmiie:

Ne HanmeHnoBaHME KOHTPOIUPYEMBIX Kon n HanmeHoBaHue HanmenoBanue
/11 pasnenoB (TeMbI) WHIUKATOPa J0CTHKEHUS OIIEHOYHOTO CPECTBA
KOMIIETEHIN
Bxo1HOM KOHTPOJIb
1 | BxoaHO# KOHTPOJIb Bonpochl BXOJHOTO KOHTPOJIA
(TUCHEMEHHO/YCTHO)
ATTecTanus pa3fesnoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

2 Pasnen 1 3-VK-1, ¥V-VYK-1, B-YK-1, | KonrposbHas padoTa 1
TeMsl: 3-0OIIK-1, Y-OIIK-1, B- Jlomamnee 3amanue 1
1. JIunetinas anrebpa OIIK-1 Komnoxsuywm 1
2. AHanuTH4YecKas reoMeTpust
3. KommuiekcHele uncia

3 Pasnen 2 3-VK-1, ¥-VYK-1, B-YK-1, | Konrposbhas pabota 2
Tembl: 3-0OIIK-1, Y-OIIK-1, B- 3aganue 1
1. BBenenne B wmartemaruueckuii | OIIK-1 Kontponbnas pabota 3
aHaIu3
2. uddepeHnmranbHOe UCUYHUCICHHE
(GYHKIMH OJTHOM MEepeMEeHHON
3. OYHKIMH MHOTHX IEePEMEHHBIX

4 Paznen 3 3-VK-1, V-VK-1, B-YK-1, | 3aganue 2
Tewmsr: 3-OIIK-1, ¥V-OIIK-1, B- KonrtponbHas pabora 4
1.Heonpenenenusie u | OIIK-1 KomnokBuym 2
ONpeIeTIEHHbIE UHTETPaIbl
2.O0BbIKHOBEHHBIE
middepeHnnanbHble ypaBHEHHS
3.Pspl

5 Pazpgen 4 3-YK-1, V-VK-1, B-YK-1, | lomamiHee 3aganue 2
Temsr: 3-OIIK-1, ¥V-OIIK-1, B- KonrponsHas padorta 5
1.Kpatable wunTerpansl Onements! | OITK-1
TEOPUH MO
2.Teopust GyHKIIUN KOMILIEKCHOTO
MePEMEHHOT0
3.Teopus BEPOSTHOCTEN u




‘ MaTr€éMaTU4dCCKasa CTaTUCTUKA ‘ ‘

[IpomexxyrouHas arrectauus

6 | Dx3amen 3-VK-1, V-VYK-1, B-YK-1, | Bonpocs kK 5K3aMeHy
3-OIIK-1, Y-OIIK-1, B-
OIIK-1

Bonpocsl BX0OJHOI0 KOHTPOJIA
[Tonatust Mmeauanbl, OUCCEKTPUCHI, BBICOTHI TPEYTOJIbHHUKA.
CaoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA.
CooTHolIEHNS MEX Ay CTOPOHAMU U YTJIaMU IPSMOYTOJIbHOTO TPEYroJIbHUKA.
Boruncnenue miomaay TpeyrojbHUKA.
KBanpar, mpsmMoyronbHHUK, HapamienorpamMm, pomoO, Tpamenus. Mx cBoiictBa, (opMyIibl
IIJIOIIAJIEH.
6. OxpyxHOCTb U KpyT. Panuyc, Xxopaa, tuamerp, KacaTelbHasi, CeKyIasi.
7. JlivHa OKPY)KHOCTH M JUIMHA TYT'H OKPYKHOCTH.
8. Ilmomaap Kpyra u IIOMAab CEKTOPA.
9. Ky0, mapamrenenwmren, npusma, nupamuga. DopMynsl TUIOMIAJIEH WX TOBEPXHOCTEH U
00BEMOB.
10. ®ynkmus, ee 00IaCTh ONpeACTICHUS U 00JIACTh 3HAYCHHM.
11. OcHoBHbIE 3NIeMeHTapHbIe (PYHKIIUHU, UX CBOMCTBA U IpadUKH.
12. OcHOBHOE TPHUTOHOMETPHUYECKOE TOMKIECTRBO.
13. ®opmynbl  TpHBENCHHS,  CIOXKCHHSA,  JBOWHOTO W  TOJIOBUHHOTO  apryMeHTa
TPUTOHOMETPUUIECKUX (PYHKITHAMN.
14. PemieHne TPUTOHOMETPUYECKUX YpaBHEHUH BHIA sinXx=a, cosx=a, tgx=a.

agkrwbE

15. ®opmysbl COKpAIEHHOTO YMHOKEHUS.
16. PasnosxeHre KBaIpaTHOTO TpEXWICHA Ha JIMHEHHBIE MHOKUTEIH.

IIpumepHBbIil BaApUaHT KOHTPOJIbLHOI padoTsl 1 (KP1)
1. Haiitu pemenue cucteMbl MmeToioM Kpamepa:
—X; +2x, + X3 =5
21 — 3%, +3x3 =1
X, —5%3 = =9

2. Tlo xoopmunaram touex A(4,6,3), B(-5,2,6), C(4,-4,-3) maiiru:

a) uHy BekTopa d = 4CB — AC,

- -

0) ckaJIsipHOE TIpou3BeicHUE BeKTOopoB AB u AC.

3. JlaHbI BEKTOPBI a=2i-3 T+E, b= T+4|2 , =51 +2 j—3l€ :
Heob6xoaumo:

a) BBIYHCIIHTH CMCIIAHHOE IPOM3BEICHNE BEKTOPOB A , b, C,

—

0) TuIomaap napanerorpaMma, OCTPOEHHOI0 Ha BeKTopax d , b.

IIpumepHbIil BapuaHT qoMamHero 3aaxanus 1 (J131)

|. Jlans! koOpuHAaTHI BepiInH TpeyroyibHuka ABC

A(1,3), B(-3,-6), C(0,8).
Haiitu:
1) nny cropoHsl AB;
2) ypaBHenus ctopoH AB u BC, ux yrnossie k03(h(hpUIIHEHTHI;
3) ypaBHeHue menuansl AE;
4) ypaBHeHue u JuIHy BbicoThl CD;

I1l. [TocTpouTth KpUBYIO:

2 2

Xt Y
49 * 25
Haiitu:
1) BenuuMHy nosyocen,




2) KOOpMHAThI BEPILIUH,

3) koopauHathl pokycoB Fi, Fo,

111, Jausr Touku A(1,0,-2), B(2,4,4), C(0,-3,2)

Hamnucars:

1) ypaBHenue miockoctu ABC,

2) KaHOHMYECKHE U NTapaMeTpuueckue ypaBHeHus npsmeix AB u AC,

Bonpocs! kostokBuyma 1 (Kil)
1. Ompenenenusi: MaTpumbl, MaTPUIBI-CTONONA, MATPHUIBI-CTPOKH, TPAHCIIOHHUPOBAHHOU
MaTpHIIbl, KBaJIPAaTHOU MATPUIIbI, TJIABHOM M MOOOYHOMN AMAroHasiei, eIMHUYHON MaTPHUIIBI.
2. CaoiicTBa MaTpHil.
3. Brrumcnenue onpenenureneii 2-ro nopsaKa U 3-T0o TOPSIKOB.
4. (CoiicTBa omnpeaenuTene.
5.  Ompenenenuss MUHOpa U aJIredpandeckoro JOMOJIHEHUs 3JIeMEeHTa onpenenurens. Paznoxenue
OTpeeNUTENEN O CTPOKE UIIH 110 CTOJIOLLY.
6. Ompenenenune oOpaTHOi MaTpuibl. Teopema (Beranciienue 0OpaTHO MaTPHUIIHI).
7. Pemenue CJIAY meronom Kpamepa.
8. Marpuunas popma 3anucu CJIAY. Pemenne CJIAY B matpuuHoii hopme.
9. OmpeneneHust BEKTOPA, AITHHBI BEKTOPA.
10. Omnpenenenne KOJUTMHEAPHBIX BEKTOPOB, KOMIIAHAPHBIX BEKTOPOB.
11. Onpenenenue paBHBIX BEKTOPOB, TIPOTUBOTIOIOKHBIX BEKTOPOB.
12. JluneitHbIe ONepariy HaJl BEKTOPAMHU.
13. TIpoekrus BekTopa Ha och. Teopema (O MpoEKITUU BEKTOpa Ha OCh).
14. KoopauHaThl BEKTOpa B MPSMOYTOJBHON CHCTEME KOOPIMHAT.
15. Teopema (KoopauHatsl BeKTOpa, 3aJaHHOTO HAYaJIbHOW M KOHEYHOW TOYKAMH).
16. BripakeHHE IITUHBI BEKTOPA Yepe3 €ro KOOPANHATHI.
17. Hampagastoiye KOCUHYChI BEKTOPa, ©X OCHOBHOE CBOMCTBO.
18. PaznoxeHue BeKTopa mo 0asucy.
19. Omnpenenenue CKaJIIPHOTO MPOU3BEICHUS BEKTOPOB, €r0 CBOHCTBA.
20. Teopema (BoipaskeHue ckalsipHOTO MPOU3BEACHUS Yepe3 KOOPIUHATHI BEKTOPOB).
21. OmnpeneneHnue BEKTOPHOTO MPOU3BEICHUS BEKTOPOB, €0 CBOMCTBA.
22. Teopema (BoipaxkeHre BEKTOPHOTO MPOU3BEACHHUS Yepe3 KOOPAUHATHI BEKTOPOB).
23. OmnpeneneHue CMEIIaHHOTO MPOU3BECHHS BEKTOPOB, €0 CBOMCTBA.
24. Teopema (BbipaxkeHne cMeIaHHOTO MTPOU3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB).
25. IlpsaMoyroJibHas U NOJSPHAS CUCTEMBI KoopauHaT. @OpMyIIbl Tepexoia U3 OAHON B IPYTYIO.
26. PaccrosiHue MEXy IBYMS TOUKAMHU.
27. ®opmynbl AeTeHUS OTpe3Ka B TaHHOM OTHOIICHHH.
28. Omnpenenenue yriaoBoro koddduiueHta NpsMONM Ha IUIOCKOCTH. YpaBHEHHE MPAMON C
YTI0BBIM KOA(PDUITUESHTOM.
29. OOuiee ypaBHEHHE MPSMOM Ha TIOCKOCTH.
30. YpaBHeHue npsMoOi Ha IIOCKOCTH, MPOXOASIIEH yepe3 2 TOUKH.
31. VYpaBHeHue NpsSIMOI B «OTpE3Kaxy.
32. VYron Mexay IByMs NPSIMbIMU Ha MIIOCKOCTH.
33. YcnoBus mapaiiebHOCTH MPSMBIX Ha MIOCKOCTH. Y CIIOBUS MEPIEHIUKYISIPHOCTH MPSAMBIX Ha
MJIOCKOCTH.
34. PaccrosiHHE OT TOYKH JI0 MIPSIMON Ha MIIOCKOCTH.
35. OkpyxHocTb. Dmurc. ['unepbona. [Tapabona.
36. OOmiee ypaBHEHHE MIOCKOCTH.
37. HopMmanbHbBIN BEKTOp MJIOCKOCTH. YpaBHEHHUE TUIOCKOCTU C JaHHBIM HOPMAJIBHBIM BEKTOPOM,
MPOXOSIIEH yepe3 JaHHYIO TOUKY.
38. YpaBHeHHE MIOCKOCTH, MPOXOAIIEH uepe3 3 TaHHbIE TOUKH.
39. VYpaBHEHHUE TIOCKOCTH «B OTPE3KaX».
40. Yron MexAy TIUIOCKOCTSIMH, YCIOBHUS TapajuleIbHOCTH U MEPHEHAUKYISIPHOCTH JBYX
IIJIOCKOCTEM.
41. PaccrosiHME OT TOYKH JI0 TUIOCKOCTH.
42. OOmue ypaBHEHUS NPSIMO B IPOCTPAHCTBE.



43. Kanonuueckue ypaBHEHHS MPSIMOM B IPOCTPAHCTBE.

44. VYpaBHeHHE IPSIMOH, NIPOXOASIIEH Yepe3 2 TOUKH.

45. ITapamerpuueckue ypaBHEHUS NPSIMON B IPOCTPAHCTBE.

46. TloHsATHE KOMIUIEKCHOTO YHCIIa, MHUMOW eIWHHUIBI. AnreOpandeckas (Gopma KOMILIEKCHOTO
qucia.

47. PaBHbIE KOMILJIEKCHBIE YUCJIA, B3AUMHO CONPSKEHHBIE KOMITJIEKCHBIE YHCIIA.
48. HN300paxeHne KOMIJICKCHOTO YHUCIIA.

49. Moaynb, apryMeHT KOMILIEKCHOTO YHCIIA.

50. Tpuronomerpuueckast popMa KOMIIJIEKCHOTO YHUCIIA.

51. ®opmyna Diinepa, mokazareabHas GopmMa KOMIUIEKCHOTO YKCIa.

52. CnosxeHue, BEBIYUTAHUE, YMHOKEHHUE, JETICHUE KOMIUICKCHBIX YHCE.

53. Bo3BeneHne KOMIUIEKCHBIX YHCET B CTEIICHb.

54. V3BnedeHne KOpHs KOMILJIEKCHOTO YHcIa.

IIpumepHbIii BApUAHT KOHTPOJILHOM padoTsl 2 (KP2)

2 ] 3
1. lim 2X2 Ix+10 : 2. lim 73X—M'X
x>2 X°+3x-10 X X —3X+2
—4x -
: . tg3x—sin3x
3. lim [ 2% ) : 4 lim 9 :
x—oo\ 1+2 X x—0 2x?
3ananue 1 (3a1)
Beryunts: Tabnuna npou3BOIHBIX
1.(c)' =0, 2.(x™) = nx™1,
1 1\ 1
. ’:—, 4‘.(_> = -,
3.(vx) N » -2
5.(a¥) =a*Ina, 6.(e*) = e*,
1
7.(log, x) = Ina’ 8.(Inx) ==
9.(sinx)" = cosx, 10. (cosx)’ = -sinx,

1
11.(tgx)' = v 1 12.(ctgx)' = iy’
13.(arcsinx) = ——, 14.(arccosx) = — ——,

(aresinx)’ = = M (arccos)y = -5y
2
15. (arctgx)' = 1722 16. (arcctgx)’ = pEpwt
17.(chx)" = shx, 18. (shx)" = chx,
1
19. (thX) = m, 20. (CthX) = — shzx'
CBolicTBa MPOU3BOIHBIX
1) UxV)Y =02V
2) (CU) '=CU’
HW-V=UV+VU
A (U)’ _uv-v'vu
Y\v) =
IIpumepHBI BApHAHT KOHTPOJILHOM padoTtsl 3 (KP3)
1. Haittu y':
sinx
— — 2x
y=_ a5 Y=arctg(e™)

2. Haiitn y' u y”:
x+3
y= edx




Bonpocskl BHIX0OAHOT0 KOHTPOJIA (3Kk3amMeHa 1cemecTpa)
1. TIlpenen ¢pynkumu npu X — a. ['eomeTpuuecKuii cMbICT ONpeaAeIeHHUS.
2. OnHOCTOPOHHHME IpEeIbl: Ipeaes cieBa u npeaen cupasa Gynkuun. Teopema (CBsizp MeXIY
npenenoM (pyHKIHUU U OJJHOCTOPOHHUMU TPEACTaMu).
3. Ilpemen ¢yHKIMM npu X — 00, X > —00, X — +00. [‘eomMeTpruecKuii cMbICT TMpeena
GyHKIMM pU X — +00
4. BeckoHeuHO OOJIBIIHE U OECKOHEUHO Majibie (DYHKITUH.
5. CaoiicTBa 6€CKOHEUHO MaJIbIX PYHKUNMH (7 CBOMCTB).
6. CsoiicTBa mpenenoB (4 CBOHCTBA).
7. JlBa 3aMedYaTeNbHBIX MpeJena.
8. Ompenenenne 5SKBUBAJICHTHBIX OECKOHEYHO MaNbIX (QYHKIUNA. ['€OMETpHYECKHid CMBICHT
SKBUBAJICHTHBIX OM(.
9. Teopema (CBOICTBO OECKOHEUHO MAJTBIX (DYHKIIHN).
10. TaGnuia S5KBUBaJICHTHBIX OECKOHEUHO MabIX PyHKIUH (7 hopmyi).
11. Omnpenenenve HenpepbIBHOM (YHKIMH B TOYKe. TpH yCIOBHUS HENPEPHIBHOCTU (PYHKIUU B
TOYKE.
12. Toukwm pa3pseiBa. Kinaccudukarus Touek pa3pbiBa yHKIHH.
13. Ompenenenue nponsBoaHo#. Ee reomeTpudeckuii u pU3MUECKUI CMBICI.
14. CaoiicTBa MPOU3BOIHBIX (4 CBOKCTBA).
15. Omnpenenenue cnoxHoit pynkuuu. Teopema (IIpousBoaHas cioxHONU QYyHKIHH).
16. TaGmuia mpowW3BOTHBIX.
17. Onpenenenve napameTpudecku 3aganHoi ¢pyHkuuu. [Ipon3BoaHas napameTpudecku 3aaHHON
byHKINA.
18. IIpou3BoiHBIE BHICIIMX TOPSAKOB (YHKIIMH OJTHOU ITEPEMEHHOM.
19. Ompenenenne nuddepennunana Gynknuu, auddepeHimana He3aBUCUMOUW TePEMEHHOM.
20. TlpaBwio Jlomurans.
21. Teopema (ITpu3Hak MOHOTOHHOCTH (DYHKIIHH).
22. OmpeneneHue TOYEK MAaKCUMyMa, MUHUMYMa, JKCTpeMyMa (yHKITUH.
23. Teopema (Heo6xomumoe ycimoBue SKCcTpeMyMa (PyHKITUN).
24. CrauuoHapHbIe TOUKH, KpUTHYECKHE TOUKH 1 pofa.
25. Teopema-1 ([locTaTouHoe yciioBue 3KCTpeMyMa (PyHKITUN).
26. Teopema-2 (/locTaTtouHoe yciioBHE SKCTpeMyMa (PYHKITUH).
27. Haubonplee 1 HaMMEHbIIIEE 3HaUYEHUS (DYHKIIMHM HAa OTPE3KE.
28. Ompenenenust QyHKUUN 2-X IEPEMEHHBIX, 3-X MEPEMEHHbBIX U HECKOJIbKMX EPEMEHHBIX.

29. 0 -OKpECTHOCTh TOYKHM Ha IiockocTH. [lpenen ¢pyHkiuu 2-x nepeMeHHbIX. ['eomerpuueckuit
CMBICT Tpefena GYHKIUHN 2-X TePEMEHHbIX.

30. 0 -OKpeCTHOCTh TOUKH B npocTpancTse. [Ipenen pynkunu 3-X nepeMeHHBIX.

31. HempepsiBHOCTH (DyHKIIMIT MHOTHX IIepeMeHHbIX. TOYku pa3phiBa.

32. YacTtHble MpUpalieHus, MOJHOE MpUpanieHne QyHKIUN 2-X MepEeMEHHBIX.

33. OmpeneneHust YaCTHBIX MPOU3BOAHBIX 1-T0 mopsiaka QyHKIUU 2-X TePEMEHHBIX.

34. OrmpeneneHust YaCTHBIX MPOU3BOIHBIX BBICIIUX MOPSIAKOB (GYHKIUU 2-X TIEPEMEHHBIX.

3ananue 2 (312)

Beryuuts: Tabnuua uHTErpaIoB
n+1

1.fx”dx=3;?+c(n¢—1), 2.fdx=x+c

ax _ Xy = &
3.]—=lnlx|+c 4.fa¥dx=——+c
S.Iexdxzex+c 6.fsinxdx=—cosx+c

. dx

7. cosxdx =sinx +c 8./ ——-=tgx+c
9.fsif;x = —ctgx +c 10. [ shxdx = chx + ¢
11. [ chxdx = shx + ¢ 12.fCZ§x =thx +c



dx dx

13.[ - = —cthx +c — =arctgx +c
dx 1 X dx ]

15. m = aarctg— +c 16. \/: =arcsinx + ¢

dx
17.fﬁ—arcsm +c 18. f\/— In|x + VxZ+ a?| + ¢
19] B N zoft dx = — In|cos x| +

) it nl L e B .| tgxdx = —In|cos x| + ¢

Zl.j ctgxdx = In|sinx| + ¢

CBolicTBa HEONPEIEICHHOTO HHTErpaa

1) (f)dx) = f(x),

2) d(f Fed0) = f(x) dx,

3) [dF(x) = F(x) +C,

4 J(f(x) £ g@x)dx = [ f(x)dx + [ g(x)dx,
5) [kf(x)dx = k [ f()dx, k= const,

6) Ecnu f F(0)dx = F(x) + C, 10

j flax)dx =~ F(ax) +C
jf(x+b)dx=F(x+b)+C

jf(ax +b)dx =~ Fax+b) +C

IIpyuMepHBIil BApUAHT KOHTPOJILHOI padoTsl 4 (KP4)
Haiittu unrerpansr:

3+ \/_ 2x arctgxdx
1) .l- dx _].W 3) f(x - 1) e*dx
Beruncnute OHpe,I[eJ'ICHHbII/I I/IHTeraJ'I.
2 el/x
d
J e

Bonpocsl kostokBuyma 2 (Kin2)
Omnpenenenne nepBooOpa3HON M HEONPEAEIEHHOTO HHTETpaa.
['eoMeTpu4ecKuii CMBICT HEOIIPEIETICHHOTO HHTETpaa.
Tabnmuma uHTErpasos.
CBoiicTBa HHTETpaJIOB.
Mertoa 3aMeHbI IEPEMEHHBIX /17151 HEOTIPEIEIEHHOT0 HHTerpaja
Metoa HHTErpUPOBAHUE 10 YACTSAM JJIS1 HEOIPEAETIEHHOT0 HHTerpaa.
Onpenenenue palMoHanbHOM qpoOu, MpaBUIIBHON pallMOHANBHOM Jpoou.
OmnpeneneHre 1 UHTETPUPOBaHUE MPOCTEHIINX PALMOHATBHBIX APOOEH.
WHuTerpupoBanue palMoHaIbHBIX Apo0eit o01ero Bua.
10. Ompenenenue onpeaeaeHHOTO HHTErpaa.
11. CaoiicTBa omnpeaeeHHOr0 HHTErpaa.
12. ®dopmyna Hetorona-Jleltouuna.
13. Meto/ 3aMeHbI IEpEMEHHBIX ISl OTIPEIEIEHHOT0 UHTErpaa.
14. Brruncnenue miomaaen miockux GUryp ¢ MOMOIIBIO ONPEIEIEHHOTO HHTErpaja.
15. Omnpenenenue quddepeHnnanbHOro ypaBHeHHs 1-T0 mopsiaKa.
16. Ompenenenue o01IEro U YacTHOTO perieHus auphepeHnaaTbHOro ypaBHeHus 1-ro nopsjaka.
17. 3apaua Komm nis auddepennmansaoro ypaBHeHus 1-ro nopsaka.
18. JIuddepennuanbiple ypaBHEHHs 1-TO MOpsAaKa ¢ pPa3IeNSIONIUMHCS HEPEMEHHBIMH U HX

wWCoNo~wWNE



perieHue.

19. Jluneiinbie quddepeHnnanbupie ypaBHeHUs |-ro mopsaka.
20. Meron bepuymu pemenus JIJIY 1-ro nmopsiaxa.

21. Omnpenenenue 9yucioBoro psga. Cymma, CX0AUMOCTh ps/a.
22. HeoOx0oauMBblil MPU3HAK CXOTUMOCTH.

23. llpuznak lamamOGepa.

24. PamuxanpHbIN pu3HaK Komm.

IIpumepHbIil BapuaHT qoMamHero 3aaanus 2 ([132)

23X
1. BbI4UCINTG OBTOPHBII HHTETpAl IdXI(3X —4)dy.
1 X
x=-1x=1,
2. BelyucanuTh TBOMHON HHTErpall _”xz ydxdy, D:
5 y=0, y=3.
5. Boruncnuts miomaas GUrypbl, OrpaHi4eHHON TUHUAMU Y = —x? , y=-4.

IIpuMepHBbIil BApHAHT KOHTPOJILHOM padoTsl S (KPS)
1. Crynent 3naer 28 u3 30 BOmpocoB mo mepBomy paszaeny u 13 u3 26 BOIPOCOB MO BTOPOMY
pasmeny kypca. Ha sk3ameHe emy ciy4ailHBIM 00pa3oM TpeiiaraeTcsi o OJHOMY BOTPOCY W3
Kaxoro pazzena. KakoBa BEpOsITHOCTb, UTO CTY/ACHT MPAaBUIILHO OTBETHII HA 00a BOTIpoca.
2. B marasun noctymuia o0yBb OT 3-X mocTaBoikoB. KommdecTBo 00yBH, MOCTyNMUBIIEH OT 1-T0
noctaBimuka — 30 map, ot 2-ro — 20 map, ot 3-ro — 50 map. U3BectHO, yTo 20% 00yBH OT 1-TO
nocTaBiuka, 40% o0yBu OT 2-T0 mocTaBmuKa, 15 % o0yBH OT 3-r0 MOCTaBIIMKA UMEIOT Je(PEKThI
oTaenku. BeiOupaior oHy yrmakoBKy ¢ 00yBbi0. KakoBa BEpOsSTHOCTB, YTO OHA Oe3 Aedekra?
3. BcxoxecTh ceMsiH gaHHOTO pacteHus cocraBisier 90%. Haittu BepositHOCTh TOro, uro u3 8§00
MTOCESTHHBIX ceMsH B3oueT: a) He meHee 700, 6) poBHO 800 cemsiH.
4. PabGounii o0cmyxuBaeT 4 OJHOTUITHBIX CTaHKA. BEpOsSTHOCTH TOTO, UTO B TEUEHHUE Yaca CTAHOK
noTpedyer perynmupoBkH, paBHa 1/3. KakoBa BEpOATHOCTh TOTO, YTO B TEUEHHE yaca pabouemy
MIPHUIETCS PETYIUPOBATH HE O0Jiee OTHOTO CTaHKa?

Bonpockl BLIXOJHOT0 KOHTPOJIA (3K3aMeHa 2 ceMecTpa)
Onpenenenue IBOMHOTO UHTETpaa.
CBolicTBa ABOMHOTO MUHTETpaa.
Brluncnenue ABOMHOrO MHTErpaa.
IIpunoxkeHue JBOMHOTO UHTErpana.
Omnpenenenre GyHKIIMN KOMIUIEKCHON MIepeMEHHOM.
DneMeHTapHbIe (PYHKIIUU KOMIUIEKCHON IIEPEeMEHHOM:
rokasarejbHas QYHKIHS KOMIIEKCHOTO MEPEMEHHOTO,
norapugmuueckue QyHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO,
CTerneHHble (YHKIIUU KOMILJIEKCHOTO MEPEMEHHOTO,
TPUTOHOMETpHYECKHE (DYHKIIUU KOMIUIEKCHOTO IEPEMEHHOTO,
runepOonudeckue PyHKIUU KOMIUIEKCHOTO TTEPEMEHHOTO.
7. JuddepennupoBanue GyHKINN KOMIIJIEKCHOMN TEpEeMEHHOM.
8. Ycnosus Kommu-Pumana.
9. ®opMynsl 11l BBIYUCICHUS TPOU3BOTHOM.
10. Omnpenenenue JOCTOBEPHBIX, HEBO3MOKHBIX U CIIyYaWHBIX COOBITHH.
11. Kinaccuueckoe onpenenenne BeposiTHocTH. CBOWCTBA BEPOSITHOCTH COOBITHSL.
12. Omnpenenenue nepectaHoBoK. DopMysa BEIUMCICHHS YUCIIA IEPECTAHOBOK M3 N AJIEMEHTOB.
13. Omnpenenenue pazMenieHuii. @opmyna BEIUMUCICHHUS YHUCTIa Pa3MEIICHUA U3 N 2JIEMEHTOB 10 M
JJIEMEHTOB.
14. Omnpenenenue coderanuil. @opmyna BBHIYHUCICHHUS YHCIa COYETAaHUH M3 N DIEMEHTOB MO M
JJIEMEHTOB.
15. Tlonstue cymmbl 2-X coObiTuil. OmnpeneneHue 2-X HECOBMECTHBIX coObiTuil. Teopema
(CroxxeHue BepOSTHOCTEH 2-X HECOBMECTHBIX COOBITUI).
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16. Ompenenenue noaHOW rpynmbl coObTHA. Teopema (CymMma BEpOSTHOCTEH IMOJIHOW TPYIIIIBI
HECOBMECTHBIX COOBITHIA).

17. Ompenenenue  NPOTHBOMOJOXKHBIX  coObiTmii.  Teopema  (Cymma  BeposATHOCTEH
IIPOTUBOIOJIOKHBIX COOBITH).

18. Tlonstue mpoumsBeneHus 2-x coObiTuil. OmpeneneHue 3aBUCHMBIX coObITHH. Omnpenenenue
YCIIOBHO BeposATHOCTU coObITUA. Teopema (Y MHOKEHUE BEPOATHOCTEN 2-X 3aBUCUMBIX COOBITHIA).

19. Ompenenenne He3aBUCHMBIX coObiTuii. Teopema (YMHOXeHHE BeposSTHOCTEH  2-X
HE3aBUCHUMBIX COOBITHIA).

20. Ompenenenne coBMecTHBIX coObITHI. Teopema (CroxkeHHe BepOSATHOCTEH 2-X COBMECTHBIX
coobituil). Cnencreue (CiioskeHUE BEPOSATHOCTEH N COBMECTHBIX COOBITHIA).

21. ®opmyna MOJHOM BEPOSATHOCTH.

22. ®opwmyna baiieca.

23. ®opmyna bepuymmu.

24. JlokanbHas Teopema Jlarmaca.

25. HnarerpanbHas TeopeMa Jlammaca.

Il kanbl oeHKn 06pa30BaTeJIbHI)IX JOCTHKEHH I

Bbanbl
(uToroBoit OcBoenue
N o . TpeOoBaHMs K 3HAHUAM
PEUTUHIOBOM | KOMIIETEHIUH
OLIEHKN)
100-85 [IpoaBunyThiii | OTBETI Ha TOCTaBJIEHHBIE BOMPOCHI TIOJHBIE, YETKHE |
yYpOBEHb pa3BepHyThle. PemieHus 3amad  JIOTWUYHBI, JOKa3aTEJNbHBI U
JEMOHCTPUPYIOT aHAJIUTHYECKUE M TBOPYECKUE CIIOCOOHOCTHU
CTYyJEHTA.
84-70 Cpennuit JlaroTcss mosHBIE OTBETHI Ha TIOCTaBJICHHBIE BOMpPOCHL [lokazaHo
yYpOBEHb YMEHHE BBIIEIATh MPUUMHHO-CIIEICTBEHHbIE CBsi3U. [lpu pemenun
3aJa4 JIOMYUICHbl HE3HAUMUTEJIbHbIE OINMOKH, HCIPABICHHBIE C
MOMOIIBIO «HABOSIINX» BOIIPOCOB MPEIOIaBATES.
69-60 ba3zoBrbrit OTBeThl Ha BONPOCHl M  PEIICHHWS IOCTaBJICHHBIX  3a1ad
YpOBEHb HEJ0CTAaTOYHO MojHble. JIoruka u nocneaoBaTeabHOCTh B PEILICHUN
3a/1a4 UMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT BHIBOJBI.

Y4eOHO-MeTOoAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHre Y4eOHOH TUCHMIINHBI
OcHoBHas IuTEpaTypa

1. Canumos, P. b. MaremaTtuka Uil CTYAEHTOB CTPOMTEIbHBIX M TEXHHYECKUX CHELMATbHOCTEMH:
yuebnoe nocobue / P. b. CamumoB. — Cankr-IlerepOypr: Jlanb, 2018. — 364 c. Pexum pocryna:
https://e.lanbook.com/reader/book/107956/#8

2. bepman, I'. H. COopHuk 3amay mo Kypcy MareMaTHuYecKoro aHaiusa: yueOHoe nocodue / I'. H.
bepman. — 9-e wu3ap., crep. — Cankr-IlerepOypr: Jlawp, 2020. — 492 c. Pexum gocryna:
https://e.lanbook.com/reader/book/126705/#9

3. JluxaueB, A. B. BBenenue B TeopuI0 BEpOSATHOCTEH M MaTeMaTUYECKYyK CTaTHCTUKY: ydueOHOe
nocobue / A. B. JluxaueB. — Hosocubupck: HITY, 2019. — 102 c. Pexum gocryna:
https://e.lanbook.com/reader/book/152261/#101

4. bnaro3 3.Y. 3a1a4HuK 110 TEOPUU BEPOSTHOCTEH U MaTeMaTHUECKOW CTaTHCTHKE: yueOHOe mocodue

/ 3.V. bnsros. - 2-¢ w3, ucrmp. - Canxkr-IlerepOypr: Jlans, 2018.
-236 c. Pexxum nocryna: https://e.lanbook.com/reader/book/103060/#1
JdonmoHuTebHaA

5. BopoOreBa, E. B. Matemaruka. OnopHble KOHCIIEKThl M MPAKTUUYECKUE 3aHATHUSA Ul CTY/AECHTOB
WHXEHEPHBIX CIeIUaNTbHOCTeH: ydeObHoe mocooue st By3oB / E. B. BopoOwesa, E. H. CrparunaroBa. —
Cankr-IlerepOypr: Jlans, 2021. — 164 c. Pexxum noctyma: https://e.lanbook.com/reader/book/156393/#1

6. bmaro3 3.Y. Teopust BeposTHOCTEH M MaTeMmaTHueckass craTucTtuka. Kypc nekumii: yueOHoe
nocoobue / 3.Y. bmaros. - 2-e wm3a., ucnp. -  Caskr-IlerepOypr:  Jlamp, 2018.
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- 224 c. Pexxum nocrymna: https://e.lanbook.com/reader/book/103061/#1

IIporpammHoe o6ecnieuenue u UHTEepHET-pecypcbl
ITpouecc peanuzamuu 0Opa3oBaTEIbHOM IporpaMMbl oOecriedeH HEOOXOIUMBIM KOMIUIEKTOM
JIMIIEH3UOHHOTO MporpaMmmMHoro obecreuenust « Wordy, «Power Point».

MarepuajibHO-TeXHHYeCKoOe o0ecnieyeHre y4eOHOH TUCHUTITIHHBI
JIexuMOHHBIE 3aHATUA NPOBOJATCA B CIEHMAIM3UPOBAHHBIX AYAUTOPUAX, OCHAIICHHBIX
MYJbTUMEIUNHBIM 00OpynoBaHueM. [IpakTuueckue 3aHATHS NPOBOJATCS B OITHX JK€ ayAUTOPUSX.
MynbTUMEIUHHBINA KypC JIEKIUH, BUCO(OUITBMBI, MAKETHI U TIAKATHI.

Y4eOHO-MeTOAUYECKHE PEKOMEHAALNH /Il CTYeHTOB

1. Ykazanus s npocaylmnBaHus JeKIUN

[lepen HayasoM 3aHATHII BHUMATEIbHO O3HAKOMMTHCS C yYEOHBIM IJIAHOM MPOBEACHUS JIEKIHMH U
CIIMCKOM PEKOMEHI0BaHHOM JTUTEPATYpBHI.

[lepen mocemienneM o4yepeaHON JIEKIIMU OCBEXHUTH B MaMATH OCHOBHbIE KOHUENIMHM IMPONAEHHOTO
panee matepuana. [loAroToBUTE MpH HEOOXOIUMOCTH BOIIPOCHI IpenojaBaTento. He Hano omacarbes, 4To
BOIIPOCHI MOTYT OBITH MMPOCTHIMH.

Ha nexuuu ocHOBHOE BHHMaHUE CIEAYeT yAeNsATh He (opMysiaM U MaTeMaTHYEeCKUM BBIKJIaJIKaM, a
COJIEPKAHUIO N3y4aeMbIX BOIIPOCOB, ONPEAEICHUAM U IOCTAHOBKAM 3a]1ay.

B mpouecce u3ydeHus JEKIUOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH 4acTO BO3BPAIIATHCS K
OCHOBHBIM TMOHSTHSM M METOJaM peUIeHHs 3a1ad (37eChb BO3MOXKEH BBIOOPOYHBIH KOHTPOJIb 3HAHUUN
CTYIECHTOB).

XenatenpHO  HCHONB30BaTh  KOHCHIEKTHl JIEKUUH, B KOTOPBIX MCIOJB3YyeTCS  IPUHATAs
IIPEeroiaBaTesieM cucTeMa 0003HaueHHI.

Jlns Gosiee MOpOOHOrO U3y4YeHUs Kypca clieyeT padoTaTh ¢ pEKOMEHA0BAaHHBIMU JIUTEPATYPHBIMU
HCTOYHUKAMHU U BHOBB MOSBJISIOIMMUCS HCTOYHUKAMHU.

2. Yka3aHus JUIsl y4acTus B IPAKTUUYECKUX 3aHATUAX

Ilepen mocemieHHEM NPAKTUYECKOTO 3aHATUS YSICHUTb TEMY MPAKTUYECKOIO 3aHATHS U
CaMOCTOSTEJIBHO U3YYUTh CBSI3aHHbIE C HEW MOHATHS U METO/bI peIlIeHHs 3a1au.

Ilepen pemeHueM 3ajady aKTHBHO YYacTBOBaTb B OOCYKIEGHUM C IpenojaBaTeleM OCHOBHBIX
MOHATHUH, CBA3aHHBIX C TEMON IPAKTUYECKOTO 3aHATHUS.

B mpornecce perieHus 3ajad BECTH JUCKYCCHIO C IIPENOJABaTeNleM O MPaBUJILHOCTU NPUMEHEHUs
METOJIOB UX PELICHMUS.

ITo BO3MOXHOCTH CaMOCTOSATENIBHO JOBOJUTH PELIEHHE IpPeUlaraeMblX 3ajad 10 OKOHYATEIbHOTO
uTOora.

B KoHIle NpakTUYeCKOro 3aHATHS NpPU HEOOXOJUMOCTH BBIICHUTH Y IpernojaBareis HesCHble
BOIIPOCHI.

OcCHOBHBIE PE3yNIbTaThl BBIIOJHEHHS PA0OTHl HEOOXOIUMO pacieyaTaTh.

3.YKa3aHus JUIsl BHIIOJIHEHUS CAMOCTOSITEIIbHON paboThI

[Tomyuuts y mnpenojaBaTels 3aJaHHMEe M CIHMCOK PEKOMEHAOBAaHHOM jurTeparypbl. M3yuenue
TEOPETUYECKUX BOIPOCOB CIIENYET MPOBOAMUTH IO BO3MOKHOCTH CAMOCTOSITENIBHO, HO IPH 3aTPyJHEHUSX
oOpamiarbes K IpenoiaBaTesto.

IToAroTOBUTE MMCEMEHHBIN OTUET O MPOJIeIaHHOM padoTe.

IIpu BBIMOSHEHMH (PPOHTAIBHBIX 33JaHUN MO YCMOTPEHHUIO IpernojaBaTens padoTa MOXKET ObITh
olleHeHa 0e3 MUChMEHHOr0 OTYETa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIE BONPOCHI, MPU YCIOBUM aKTUBHOM
CaMOCTOSITEJIbHON PaOOTHI.

IToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

MeToauyeckne peKOMEHIAUMHU 1JIA NIpenojaBaresiei
1. Ykazanus as npoBeACHUS JIEKIUN
Ha nepBoii BBOAHOM NEKIIMU cenaTh o0muii 0030p coaep KaHus Kypca U OTMETUTh HOBBIE METOJIbI U
MOAXOJIbI K PEIICHHUIO 333y, pacCMaTPUBAEMBIX B Kypce, IOBECTH IO CTYACHTOB TpeOoBaHHS Kadeapsl,
OTBETHUTH Ha BOIIPOCHI.
[Ipy mOATOTOBKE K JIEKIMOHHBIM 3aHATHUSM HEOOXOAMMO TMPOAyMaTh IIJIaH €ro IpOBEICHUS,
COZEp)KaHUE BCTYIIUTEIbHOM, OCHOBHOM M 3aKJIIOUUTEIIBHOM YaCTH JIEKLHMH, O3HAKOMUTHCS C HOBUHKaMU


https://e.lanbook.com/reader/book/103061/#1

y4eOHOM M METOIUYECKOU IUTePaTyphl, MyOIUKANUSIMHU MEPHOIMYECKON MeYaTh MO TeMe JIEKIIMOHHOTO
3aHATHS. YTOYHHTH IUIAH TPOBEJCHUS CEMHHAPCKOTO 3aHSTHS MO Teme Jekiuu. l[lepen w3nokeHHEeM
TEKYILEro JIGKIIMOHHOTO MaTepuasia HAllOMHHUTh OO0 OCHOBHBIX HWTOTaX, NOCTUTHYTBIX HAa MPEIBIIYIIAX
nekiusax. C 3TOH 1eNbio 3a1aTh HECKOJIBKO BOMPOCOB ayJUTOPUU U OCYIIECTBUTH BHIOOPOUYHBIH KOHTPOIH
3HAHUS CTYJICHTOB.

B Xone neKIMOHHOTO 3aHATHS TPENoJaBarelb IOJHDKCH Ha3BaTh TEMY, YYE€OHBIC BOIPOCHI,
O03HAKOMHUTH CTYJICHTOB C TIEPEYHEM OCHOBHOW W JOIOJIHUTEIBHOW JIMTEPATyphl IO TEME 3aHSTHS.
PackpeiBast conepkanue y4eOHBIX BOIIPOCOB, AaKIEHTHPOBATh BHUMAHWE CTYJACHTOB HAa OCHOBHBIX
KaTeropusx, SABJICHHUIX M MPOIECCcax, 0COOCHHOCTIX MX MPOTEKaHUs. PacKphIBaTh CYIIHOCTh M COJICPIKAHUE
Pa3IMYHBIX TOYEK 3pEHUS M HAYYHBIX TIOJIX0JI0B K OOBSICHCHHIO TEX HJIM UHBIX SBJICHUN U IPOIIECCOB.

Cnenyer apryMeHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3HMIIMIO IO CIHOPHBIM TEOPETHUYECKUM
BornpocaM. [IpuBOIUTE MpUMeEpHI. 3amaBaTh MO X0y HM3JIOKCHUS JICKIIHOHHOTO MaTepHaja PUTOPUUYCCKUE
BOIIPOCHI M CaMOMY JaBaTh Ha HUX OTBET. DTO CIOCOOCTBYET aKTHBHU3AIIUU MBICIUTEIILHON JEATEITHbHOCTH
CTYJCHTOB, TOBBIIICHUIO MX BHUMAaHUS ¥ MHTEpeca K MaTepuaiy JEKIuH, ee cojepxkanuio. [IpernogaBarens
JOJKEH PYKOBOJUTH PaObOTOM CTYJCHTOB IO KOHCIIEKTHPOBAHUIO JICKIIMOHHOTO MaTepualia, Mo4epKUBATh
HEOOXOJIMMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX ITOJIOKCHHA W3ydaeMOW TeMbI, 0c000 BBIIEIISS,
KaTerOpHabHBIA ammapar. B 3akiIroYuTeNbHOW YacTH JIEKIHH HEoOXoauMo copMyaupoBaTh 0OIIHe
BBIBOJIBI 110 TEME, PACKPBIBAIONINE COJICPKaHNE BCEX BOMPOCOB, MOCTABJICHHBIX B JIeKIUUA. OOBABUTH TUIAH
OYepeTHOTO MPAKTHYECKOTO 3aHSTHSI, IaTh KpaTKUe PEKOMEH/IAIINH IO TIOJITOTOBKE CTYJICHTOB K CEMUHAPY.
OnpeneuTh MECTO W BpeMs KOHCYJIBTAllMH CTYJACHTAM, ITOKEJIABIIUM BBICTYITUTh HA CEMHUHApEe C
JOKJIaJaMH U pedepaTamm.

Ha mociieHeit Jieknuu yaemuTs BpeMst Tt 0030pa HanOoJiee BaXKHBIX ITOJI0XKEHHUH, pACCMOTPEHHBIX B
Kypce.

2. YkazaHus JUisl IPOBEACHUS MPAKTHUYECKUX 3aHATUN

Yetko 0003HAYUTH TEMY NMPAKTUYECKOTO 3aHATHUSI.

OO6cyauTh OCHOBHBIE TIOHATHUS, CBA3aHHBIE C TEMOW MPAKTUYECKOTO 3aHSTHS.

B mnpomecce pemienus 3agay BeCTH AUCKYCCHIO CO CTYIAEHTaMH O TMPaBUIBHOCTH MPUMEHEHUS
TEOPETUYECKUX 3HAHUM.

OTMmeuath CTYJEHTOB, HanboJee aKTUBHO YYaCTBYIOIIMX B PELICHUH 331a4 U TUCKYCCUSX.

B KoHIIe mpakTHUeCKOro 3aHATHUS 33aTh AYAUTOPUH HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3.Yka3zaHus o KOHTPOJIIO CaMOCTOSATEIbHON PabOTHI CTY/I€HTOB

[Io ycmoTpenuto mpernojaBareist 3aJaHU€ Ha CaMOCTOSITENIbHYIO paboTy MOXET ObITh
WHIUBUAYAIBHBIM WA (PPOHTATIEHBIM.

[Ipy wucnonb30BaHUM WHAMBUAYAIBHBIX 3aJaHU TpeOOBaTh OT CTYAEHTAa NHUCHbMEHHBIH OTYET O
IIPO/JIeIaHHOM paboTe.

[Ipn npumMeHneHun GPOHTANBHBIX 3aJaHUNA BECTU KOJUIEKTUBHBIE OOCYXICHHUS CO CTyAEHTaMHU
OCHOBHBIX TEOPETHUECKUX MMOJOKEHUI.

C uenpro KOHTPOJIS KaueCTBA BBHIMIOJIHEHHSI CAMOCTOATEIBHON pabOThl TpeOOBATh MHANBUAYAIbHBIC
OTYETHI (AOMYCTUMO BMECTO MUCHbMEHHOT'O OTYETA MIPUMEHITh UHIUBUAYAIbHBIE KOHTPOJIBHBIE BOIIPOCHI).

IIporpamma cocraBiena B cootBercTBuU ¢ TpeboBanusmMu OC HUAY MUDU u yyeOHBIM MIaHOM
OCHOBHOM 00pa3oBaTeIbHOI NMPOrpaMMmBbl.

PaGouyro mporpammy cocTaBui J0II. bapanosckas JI.B.

Do
o ¥ Yepnosa H.M.

Penenzent, mpodeccop:

[Iporpamma omobpena Ha 3acemanun YMKH 08.03.01 «CrtpourtensctBo» oT 15.11.2021 rona,
poTokoJI Ne 2.

[Ipencenarens yaeOHO-METOINYECKON KOMUCCUU J@/ I'omosa T.A.
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