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JIueT perucTpanuu H3MeHeHH U 1010 THEH

METOAHUYECKOM U MaTepuajlbHO-
TEXHUYECKOM 00ecreyeHun JUCIUAIIIIMHBI

npoTokos Nel

Jara.
IToamuce
Ne Paznen Kpatkoe conepxanue Ne mportokona el
/I | IporpamMMbl HM3MEHEHHUS/ TOTIOTHEHH S 3acelaHus 2
Kadeznpoit
Kadenpsr
1 5,6,7,8 AxTyanuzanus y4e6HO-METOAMYECKOTO 05.09.2018
obecrieyeHust npoTokos Nel Q@
2 8.9 AKTyanu3anusi CBeZIeHHH O yue6HO- 03.09.2019
METOIHYECKOM M MaTepUaAIbHO- mpoTokost Nel
TEXHHYECKOM 00ECIIeUeHHH AU CIIUILTHHEI
3 8,9 AKTyanu3anus CBeIeHHI 0 y4e6HO- 01.09.2020




1. Ileaun ocBoeHMSI AUCHHUILINHDBI

[lenstMu  OCBOGHUS JHCHHILIMHBI «MareMaTuka» SBISIOTCA: (OPMHpPOBAHHE Y OOYYAIOIIUXCS
OOIIEKYJIbTYpHOH  KOMIIETCHLIMM, BKIIOYAIOIICH  O3HaKOMJIEHHE OakalaBpoB C  OCHOBHBIMHU
MaTEeMaTHYECKUMU TOHSATUSIMHU, BOCIIMTAHUE BBICOKOW MaTeMaTH4eCKON KYNbTYpbl, Oasupyrouieiics Ha
WCIOJIb30BAHUM OCHOBHBIX 33aKOHOB MaTeMaTHKA B MPOo(ecCHOHANBHOW ACSITeNbHOCTH, TNPUBUTHE
HABbIKOB COBPEMEHHBIX BII0B MAaTEMaTHYECKOTO MBILUICHHUS, UCTIOIb30BAaHHE MAaTEMAaTUYECKUX METOJIOB
U OCHOB MAaT€MAaTHYECKOTO MOJAEIUPOBAHUS B MPAKTHUYECKON NEATEThHOCTH, BHIpaOOTKa y OakaliaBpoB
YMEHHS IPOBOJUTh MaTeMaTHUECKHUI aHaIu3 MPUKJIAJAHBIX 33/1a4 U OBJIAJIeHHE OCHOBHBIMU aHAJIMTHUKO-
F€OMETPUUYECKUMH METOJIaMU UCCIICOBAaHUS TAKUX 3a/1au.

2. MecTo IMCUMILIHHBI B CTPYKTYpe 00pa30BaTeibHOI MPOrpaMMbl
NMOATOTOBKH 0aKkajiaBpa

Hucnunmuaa b1.5.09 Maremarnka BxoauTt B 6a30ByI0 4acTh 010ka 1 00pa3oBaTeIbHOM MPOTPAMMBI.

OcBoeHME NaHHOW IUCHMIUIMHBL IPEAINONAraeT, 4To B pPE3yJbTaTe M3Yy4YEHHUs IIKOJIBHOIO Kypca
MaTeMaTHKH OOyUarouicss UMeeT CPOPMHUPOBAHHOE MPEICTABICHUE O MATEMATHKE KaK YHHBEPCAILHOM
SA3BIKC HAYKH, 06 HACAX U MCTOAAaX MATCMATHUKH, BJIIAACCT MATCMATHUYCCKUMU 3HAHUSAMU U YMCHUSAMU,
cooTBeTcTBytomIME DenepatbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO CTaHIapTa oOmero odpa3oBaHUs,
UMEET Pa3BUTOE JIOTUYECKOE MBIIIICHUE, MPOCTPAHCTBEHHOE BOOOpakeHHe, 001a1aeT BEHICOKUM YPOBHEM
ATOPUTMUYECKOH KYIbTYPHI.

3HaHMsI, MOTYYCHHBIE 00y9YaeMbIMH 110 JUCIUIUTHHE «MaTeMaTHKa», HeITOCPEICTBCHHO HCITOIBb3YIOTCS
IpU U3YYCHHUU NUCHUIUMH 0a3oBoro mukia: «®dusmka», «Teopermueckas mexaHuka», «lIpukiagHas
MeXaHUKa», « T eopeTHIecKre OCHOBBI DIIEKTPOTEXHUKHU».



3. KommnereHuuu ody4daromerocsi, opMupyembie B pe3yJjbTaTe 0CBOEHUS
AUCHUILIMHBI U IUIAHUPYeMble Pe3yJbTaThl 00y4eHus!

B pesynbpTare ocBoeHHS AUCIUILTHHBI «MaTtemaTuka» o0yJaronuiics 10 KeH o0IaaaTh
CJIEIYIOIIUMU KOMIETCHIUSMU:

CrpyKTypHBII
DJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHII N

OIIK-1 - crioco0HOCTHIO HCNOJIBL30BATH OCHOBHBIE 3AKOHbBI €CTeCTBEHHOHAYYHBIX IMCUUIJIMH B
npogeccHoHAIbLHOI 1eTeIbHOCTH, TPUMEHATh METOAbI MATEMATHYECKOI0 AHAJIU3A U
MaTeMaTH4ecKoro (KOMIbIOTEPHOI0) MO/IeJIMPOBAHMS, TEOPETHYECKOr0 U IKCIEPUMEHTATHHOTO
HccaeJ0BaAHUS

3HaTh - OCHOBHBIC TIOJIOXKCHUS TCOPUH MPEICTIOB U HENPEPHIBHBIX (DYHKIIHA, TPAPUKH OCHOBHBIX
3JIEeMEHTapHbIX QYHKIIMIA U MX CBOHCTRA,

- OCHOBHBIE TeopeMbI 1r(hepeHInanbHOT0 U MHTETPAIbHOTO NCUNCIIEHUS (DYHKITUI OTHOM
U HECKOJIBKHX TEPEMEHHBIX, METOIbl TU(PGEPESHIIUATEHOTO UCUMCIICHUS HCCIICIOBAHUS
(DYHKIHH,

- OCHOBHBIC TUIIHI 0OBIKHOBEHHBIX AU PEPEHIIUAIEHBIX YPABHEHUH I METO/IBI UX PEIICHUS,
- OCHOBHBIE ITOJIOXKCHHUSI TEOPUH YHCIIOBBIX U PYHKITMOHAIBLHBIX PSIIOB, psioB Oyphke,

- OCHOBHBIC MTOHATHUS TEOPHH PYHKITUIH KOMILIEKCHOTO IEPEMEHHOTO,

Ymethb — pemIath 3aJa4d M0 N3y9aeMbIM TEOPETHUECKHU pa3esaM;

— CTpOWTh MaTeMaTHYECKUE MOJENH YYeOHBIX 3a7ad, o0OCYKIaTh CIIOCOOBI
3¢ (HEKTUBHOTO peIICHUS; ONPeACATh 3PPEKTUBHOCTh PEIICHUS 33Jla4d, TIOJYYSCHHOTO C
MIOMOIIBIO YUCIICHHBIX METOJIOB;

- pacrio3HaBaTh 3((HEKTHBHEIC Pe3yIbTaThl 00Pa0OTKH IKCIEPUMEHTAIBHBIX JAaHHBIX OT
Hed( (PeKTUBHBIX

Brnaners - MPAKTUYECKIMH HAaBBIKAMH MCIIOJIB30BaHM MaTeMaTHUECKUX ITOHITHIA U METO/IOB
(M3y4aeMbIX pa3JielioB MATEMATHKH) TIPU PEIICHUN TIPUKJIAHBIX 3a]1a4;

- HaBBIKaMHU 0000IIEHUS PE3YIFTATOB PEIICHHUS, PE3YJIHTaTOB 00paOOTKH
CTaTUCTUIECKOTO SKCIICPUMEHTA;

- criocobamu OIIEHUBAHUS 3HAYUMOCTH U MTPAKTUIECKOM MPUTOTHOCTH MOTyYSHHBIX
pe3yJIbTaTOB




4. CTpykTypa U colepKaHue TUCHUIINHBI
OO01mast Tpy10eMKOCTh TUCHUIUIHHBI cocTaBisieT 10 3aueTHbix enunull, 360 akas. 4acoB, B TOM YHUCIIE:
—KOHTaKTHas padorta — 205 akaj. 4acos:
— ayaurtopHasa — 195 akazn. yacos;

— BHeayauTopHas — 10 akaja. yacoB
— camocrosTenbHas pabora — 83,6 akana. yacoB; (MHTEp 34 4acoB)

— IIOJATrOTOBKA K 3K3ameHy — 71,4 akaj. yaca.
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Pa3nes 1. BBenenne B MaTeMaTH4YeCKH aHATU3: NPe/ieJibl, HENPEPbIBHOCT (PYHKIIUH
- U3YYCHHUE TEOPETHIECKOTO [IpoBepka BBIOJIHEHUS OIIK-1

1.1. MHOX)ecTBa Marepuaa, COCTaBICHUE OTBETOB  |3aJaHUM depes 3VB,

Ha KOHTPOJIbHBIE BOIIPOCHI o0pa3oBaTeNbHBIA IOPTA,

1 1 1 - BBITMIOJIHEHUE JIOMAIITHETO TECTUPOBAHUE,

(mpaktuueckoro) 3aganusg Ha OIl  |KoHCyNbTanUu

- MPOXO0K/IEHUE TECTUPOBAHMUS

- COCTaBJICHUE TJI0CCAPUS

- U3Y4EHUE TEOPETUYECKOTO IIpoBepka BBITTOTHEHUS OIIK-1
1.2. ®ynxuun 1 1 1 Marepuaa, COCTaBICHUE OTBETOB  |3aJaHUM depes 3YB,

Ha KOHTPOJIbHBIE BOIIPOCHI o0pa3oBaTeNnbHBIA OPTA,

- BBIIIOJIHEHUE JIOMAILIHETO TEeCTUPOBaHUe,

(mpaktrueckoro) 3aganusg Ha OIl  |KOoHCyJIbTan MU

- IPOXO0KJIEHUE TECTUPOBAHMUS

- COCTaBJICHUE TJI0CCaAPUS

- U3YYEHHE TEOPETHYECKOTO [TpoBepka BBIIOJHEHUS OIIK-1
1.3. Tlpemen ¢yukmuu: npemen yucioBou| 1 4 2 Marepuania, 3aJlaHu uyepe3 3yB,

MOCJICIOBATEIBHOCTH, TpeAen (QYHKIUU B
TOUKe, mpenen QyHKIuu Ha OECKOHEYHOCTH,
3aMevaTeNbHbIC TIPECIbl.

- BBITNIOJIHEHUE JIOMAIIHETO
(mpaktuueckoro) 3ananus Ha OIl
- IPOXOXK/IEHUE TECTUPOBAHUS

- COCTaBJIEHUE II10CCapusi

o0pa3oBaTeNbHBINA IOPTA,
TECTUPOBAHHUE,
KOHCYJbTauu (popym)
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1.4. TexHuka BBIUMCICHUS Tpeneios:| 1 2 1 1 - BBITTOJTHEHUE JJOMAIITHETO [IpoBepka BBITIOJTHEHUS OIIK-1
PAaCKpBITHE HEONIPEAEICHHOCTEN (mpaktuueckoro) 3ananus Ha OIl  [3amanuii uepes Oll, 3yB,
- IPOXOXK/IEHUE TECTUPOBAHUS TECTUPOBAHUE,
KOHCYJIbTaIlH
- U3YYEHHE TEOPETHYECKOTO [TpoBepka BBIIOJHEHHS OIIK-1
1.5. HenpepbiBHOCTH (pyHKIIMH 1 2 /11 1 MaTepuana, 3a/1aHui yepes 3YB,
- yuactue B cemuHape «CBoiicTBa |00Opa3oBaTeNnbHBIN MOpTa,
HenpepbeIBHBIX QyHKImi» Ha OI1 | TecTUpoBaHmue,
- BBIIIOJTHEHUE JIOMAITHETO KOHCYJIbTallMH
(mpaktuueckoro) 3ananus Ha OIl
- IPOXOXK/IEHUE TECTUPOBAHUS
JlomaliHue npakTU4eCKue
Hroro no pasneny 1 10 4/11 4 3amanus (Ha OII)
Tect «MHOXeCTBa»
Tect «DyHKIMA»
Tect «IIpenen pyHkunun»
Tect «HenpepbIBHOCTH
byHKITUT»
AKP 1 «IIpenemn.
HenpepsiBHOCTS QyHKIINT»
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Pasnen 2. {uddepennuaibHoe ucunciaenne GyHKIUN OTHON MepeMeHHOI
2.1. 3agaum, npuBozdlmmMe K MoHATHIOl | 1 0,5 |- U3y4yeHue TeopeTHUECKOro IIpoBepka BBIIOJIHEHUS OIIK-1
Mpou3BOAHON. OmnpenesieHre MPOU3BOTHON Marepuaa, 10NUChIBAHUE 3aJlaHUM Yepes 3yB,
¢ynkumu B TOuke. [eomeTpuueckuir u KOHCIIEKTa o0Opa3oBaTenbHbIH oprai,
MeXaHUYeCKUN CMBICT MIPOU3BOTHOM. - BBITNIOJIHEHUE JIOMAIIHETO TECTUPOBAHHUE,
[IpaBuna muddepenmpoBanus U TadIULA (mpaktuueckoro) 3ananus Ha OIl  |KoHCynbTanMu
MPOU3BOAHBIX. «HaxoxneHue npou3BOHOM MO
OTIpEICIICHUIO»
- MPOXO0KJIEHUE TECTUPOBAHUS
- yaactue B cemuHape «IIpaBuiia
muddepennmpoBanusi» Ha OI1
2.2. Juddepenuupyemoctb ¢GyHKIuu B| 1 1 1/11 0,5 |- u3y4eHHue TEOPETHIECKOTO [IpoBepka BbIOJIHEHUS OIIK-1
touke. [uddepenmnuman, ero cBoKCTBa, Marepuana, 3aJIaHui yepe3 3YB,
reoMeTpuueckuii  cmbici.  IlpumeHnenue - BBITMIOJIHEHHUE JIOMAIITHETO 00pa3oBaTeNbHBINA TOPTAJ,
nuddepenimana B MPUOJIMKEHHBIX (mpaktuyeckoro) 3aganus Ha OIl  |TectupoBaHue,
BBIUHCIICHHSIX - MPOXO0XKJICHNUE TECTUPOBAHUS KOHCYJIbTaI[1
2.3. JuddepenumrpoBanue HesBHO| 1 2 1 1 - nmoaroroska k AKP 2 [IpoBepka BBINOTHEHUS OIIK-1
3aJaHHBIX,  [apaMeTPUYECKH  3aJaHHBIX - BBITMIOJIHEHHUE JIOMAIITHETO 3aJaHuil uepe3 3YyB,
GyHKINH. Jlorapugpmuueckoe (mpaxtrueckoro) 3ananus Ha OIl  |oOpa3oBaTenbHBIN TOPTA,
muddepennpoanne  [IpowsBogubie  u - IPOXOKJIEHUE TECTUPOBAHUS TECTUPOBaHUE,
g depeHIHaTbl BRICIIUX TOPSIKOB. KOHCYJIbTAIINU

10
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2.4. Pemenne 3ama4y Ha reomerpuueckuii u| 1 1 0,5 - moaroroska k AKP 2 KOHCYJIbTAll1 OIIK-1
MEXaHUYECKUH CMBICI INPOU3BOJHOM U 3yB,
nuddepenimana
2.5. IlpumeHeHne TPOU3BOJIHBIX IIPU 1 1 0,5 - U3Y4YECHHUE TEOPETUUECKOTO IIpoBepka BBIIOJIIHEHUS OIIK-1
BbIYMCIICHUU npenenoB. [Ipasuito Jlonurans. Marepuasa, 3a1aHUN Yepes 3yB,
- BBIIIOJIHEHUE JOMAIIIHETO o0Opa3oBaTenbHbIN opra,
(mpaktnyeckoro) 3aganus Ha OIl | TectmpoBanme,
- IPOXO0KJIEHUE TECTUPOBAHUS KOHCYJIbTaI[1
1 2 2/11 1 - U3y4YEHHUE TEOPETUUECKOTO IIpoBepka BBIIOJIHEHUS OIIK-1
2.5. UccnenoBanue (QyHKIMA C MTOMOIIBIO Marepuana, 3a/laHui yepes 3yB,
pou3BOAHON. [IprU3HAKK 3HAKOIIOCTOSHCTBA, - BBIIIOJIHEHUE JJOMAILIHETO o0Opa3oBaTenbHbIH oprai,
BO3pacTaHUs W YOBIBAaHUS, BBINYKIOCTH H (mpaktuyeckoro) 3aganus Ha OIl  |TectupoBaHuUe,
BOTHYTOCTH (YHKIIMM HA MPOMEXKYTKE. JKC- - MPOXO0KJICHNUE TECTUPOBAHUS KOHCYJIbTaI[IN
TpeMyMbl GyHKIMHA. HaxoxaeHne HauMeHb- - BeinosHeHue M/13 o teme
IIET0 U HauOOJbIIETo 3HaUeHUHN QYHKIIUU Ha «[TpumeneHne mpon3BOIHON 115t
3aMKHYTOM IPOMEXKYTKE. UCCIeI0BaHus QYHKIHHN 1
MMOCTPOEHUS TPadruKOB>,
Hroro no pasueny 8 4/12 4 IIpakTnuyeckue
3ajaHudA, TECThI,
N3 «Ilpumenenue
MIPOU3BOAHOM ...»,
AKP 2 «/Indppepennupo-
Banue ®OII»

11



AynutopHas 5 s
N KOHTaKTHas pabora| T 5 DopMa TekyImero = =
Paznien/ Tema § (B axag. wacax) E 2 ’gg Buy camoctosTesbHOM KOHTPOJIA YCIIEBA€MOCTU U g % E
IUCLUATLIAHBI 3 <l e x| #ow E = 8 paboThI IIPOMEKYTOUHOMN § = E
© S| &E| EE |8 g7 aTTeCTaIIH ° 5 S
5 SZ £% |28 2
=28 28 |8*& S
Pa3nen 3. UnTerpanbHoe ucuucjieHne pyHKIMU OJHOM epeMeHHOM
3.1. TlepBooOpa3nas ¢ynkius. Heompeme-| 1 1 1 0,5 |- u3y4eHHe TEOPETHIECKOTO [IpoBepka BbIOJIIHEHUS OIIK-1
JIEHHBI MHTErPaJl U €ro OCHOBHBIE CBOMCTBA. Marepuana, 3alaHUM Yepes 3yB,
TabnuyHOE UHTETPUPOBAHUE. - BBIIIOJIHEHUE JIOMAILIHETO o0Opa3oBaTenbHbIH oprai,
(mpaktuyeckoro) 3aganusa Ha OIl  |koHcynbTaruu
- IPOXOXK/IEHUE TECTUPOBAHUS
3.2. OcHOBHBIE METOJbI HMHTErpUpoBaHuUs.| | 1 1 0,5 |- moAroToBKa K MPAaKTHUYECKOMY [IpoBepka BBIIOHEHUS OIIK-1
Meron  3ameHbl  nepeMeHHOW.  Meron 3aHATHIO, 3a1aHUN depes 3yB,
WHTETPUPOBAHHUS 110 YACTSIM. - BeinosiHeHue MJI3 Ne2 o0pa3oBaTeNbHBIA IOPTA,
«Heomnpenenennslit HHTErpa», KOHCYJIbTAIlH
3.3. OcHOBHBIE METOJbl HHTErpupoBaHus.| | 1 1 0,5 |- moAroToBKa K MPaKTHUYECKOMY |- KOHCYbTaluu 1o perrenuto | OITK-1
HNuterpupoBanue palMOHATIBHBIX 3aHATHIO, N3 Ne2, 3yB,
BBIPAKECHUI - BBIIIOJIHCHHE nas3 Ne2|- nposepxa 1J13 Ne2
«HeonpeneneHHbIN HHTETpa»,
- COCTaBJIGHHE Y4YeOHOH KapThl
«MeTobpl HHTETPUPOBAHNS »
3.4. OcHOBHBIE METOJbI HMHTErpUpoBaHUs.| | 1 1 0,5 |- moAroToBKa K MPAKTHUYECKOMY - KoHCybTaruu 1o pemenuro | OIK-1
Hurterpuposanue TPUTOHOMETPUYECKUX 3aHATHIO, N3 Ne2, 3yB,
BBIPAXKEHHUI. HNuterpupoBanue - BoinostHeHue MJ13 No2 - mpoBepka MJI3 Ne2,
HppalMOHAJIbHBIX BBIPAXKEHUM. «HeonpeneneHHbIN UHTETpaT», - IpoBepKa Y4eOHOU KapThl
- cOCTaBJIeHUE Y4eOHOU KapThl
«MeTobpl HHTETPUPOBAHMS »

12
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3.5. OmnpeneneHHblid WHTErpaid. 3agada BbI-| 1 3 /11 1,3 - TOJTrOTOBKA K MPAaKTUYECKOMY |- KOHCYbTaluu 1o pemenuro | OITK-1
YUCJICHUS IUIOIIAAN KPUBOJIMHEMHOW Tparie- 3aHATHIO, N3 Ne3, 3yB,
UM U IPYyTHUE 3aJa4, TPUBOAIINE K TTOHS- - BBITIOJTHEHHE N3 Ne3 |- mpoBepka /I3 Ne3
THUIO ONIPEACICHHOTO HHTErpaa. «OrnpeneneHHblid UHTETpaJl M €70 |- NPEACTaBJICHUE IPE3EHTa-
WUnterpan kak (QyHKUUS TEPEMEHHOTO TIPUIIOKCHUS», muu «IIpunoxxenus ompene-
BepxHero mpeaena. Popmyna HeroToHa- - COCTaBJIeHHE Y4YeOHOH KapTbl|JCHHOTO UHTETpaa»
Jletibauma. CBoiicTBa OMpeneIeHHOTO HHTE- «IIpunoxenus ONPEACIICHHOTO
rpana. 3ameHa IIEPEMEHHOMN 51 HHTErpaja»
UHTETPUPOBAHUE TI0 YACTSAM. - mpesentaruu  «[Ipunoxenus
OMPCACIICHHOI'O MHTCrpajIa»
3.6.HecoOcTBeHHbIe nHTETpaITHI. [Ipr3Haku 1 1 2 - TOJTOTOBKA K MPAaKTUYECKOMY |- KOHCYbTaluu 1o pemenuto| OIMK-1
CXOJIUMOCTH. 3aHSTHIO, W13 Ne3, 3yB,
- BBITIOJIHEHHUE na3 No3 |- mposepka MJI3 Ne3,
«OrnpeeneHHbld UHTETPAI U €T0 |-  TPOBEPKA KOHCIIEKTa
MPUIIOKEHUS», «CBolicTBa HECOOCTBEHHBIX
- KOHCIIEKT «CBOICTBa | HHTErPaJIOB. IIpu3Haku
HECOOCTBEHHBIX MHTETPaJIOB. | CXOAUMOCTH
[Ipu3Haku CXOAMMOCTH»
Hroro no pasneny 1 8 5/M1 5,3 N3 2 «HeonpeaejeHHbIi
HHTErpam»
A3 3 «OnpenejeHHbIN
HHTerpa’ u ero
NPUJIOKEHUS»
IIpe3enTanus
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Paznen 4. ludgdepennnanbHoe M HHTErpajbHOe HCYUCIeHNEe PYHKIMI HeCKOJbKUX nepeMeHHbIx (PHIT)
4.1. OmnpeneneHue OCHOBHBIX MOHATHH.| 1 1 1/11 0,5 |- caMocTOATENbHOE  HM3y4YEHHUE|- IPOBEPKA KOHCIIEKTA, OIIK-1
[Ipenen u nenpepriBHOCTH OHIT. JIUTEPATYPHI u HamucaHue 3yB,
KOHCTeKTa «OCHOBHBIE CBOWCTBa
GbyHKLHMH, HENpPEepbIBHBIX B
3aMKHYTOH 06nacTu»
4.2. YacTHble IpOU3BOAHBIE U IpOoU3BOAHAs| 1 1 1/11 0,5 |- u3ydyeHHue TEOPETUUECKOTO - KOHCYJIBTUPOBAHUE 110 OIIK-1
no HampaieHuto. Juddepenuupyemsoie Marepuana, pemenuto UJ13 4 3YB,
¢ynkuuu. KacarenbHasi IIIOCKOCTh W HOp- - BeinosiHenue UJ13 4 «Anddepenunponanue
Majlb K TMOBEpPXHOCTH. [‘eomeTpuueckuit «Auddepenmupoanne GHIT» OHII»
CMBICJI YAaCTHBIX NMPOU3BOAHBIX U U depeH- - COCTaBJIeHHE Yy4YeOHOW KapThl|- TPOBEpPKAa  BBHIIOJIHEHUS
nuana. [Ipusnak nuddepennupyemocT. «DHIT» 3amanus Ha OI1
- pa3paboTKa Mpe3eHTalun
4.3. TIlpousBonHas cnoxxHou ¢pyHkimu. Yact-| 1 1 1 0,5 |- u3ydeHHE TCOPETUICCKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
HbIE MTPOU3BOJIHBIE U JU(pdepeHnaNbl BbIC- Marepuara, - TpOBEpPKa  BBIIOJHEHHUS |3YB,
IIUX MOPSAAKOB. YCIOBHE HE3aBUCUMOCTU OT - BBITMIOJIHEHUE JIOMAIIHETO 3aganus Ha OI1
nopsiaka auddepenuuposanus. Juddepen- (mpaktuueckoro) 3ananus Ha OIl |- TpencTaBieHHME IPE3EH-
[IUPOBAHUE HESBHO 3aJIaHHBIX (YHKITHAHN. - COCTaBliecHHE Yy4eOHON KapThl|TallUH

«OHII»
- pa3paboTKa Mpe3eHTaII

- TIpoBepKa yuyeOHOW KapThl
«OHII»
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4.4. Tlouatue 006 »skcTpemyMmax QyHKomii| | 1 1 0,5 |- u3ydeHHe TCOPETUICCKOTO - koHcynpTUpoBanue o NJ13 |OIK-1
MHOTHUX IIEPEMEHHBIX. Marepuaa, - TIpoBepKa yueOHOU KapThbl (3YB,
VYcnoBubld  3kcTpemyMm. HaumbGomnbiiee wu - BeimonHenue /13 4 «DHII»
HaMMEHbIIIee 3HauUCHUs (PyHKIUU «ncpepenurpoBanue u - IPEICTaBICHUE
unrerpupoanre OHII» Mpe3eHTalni
- COCTaBJIeHHE Y4YeOHOH KapThl
«DHII» TectupoBanue
- pa3paboTKa Mpe3eHTaIuI
4.5. JIBoWiHON HWHTErpal U €ro OCHOBHbIE| 1 2 1 - U3Y4YEHUE TEOPETUUECKOTO - KoHCcynbTanuu no pemennto | OIMK-1
cBoiicTBa. CBeleHUE JIBOMHOTO MHTErpajia K MaTepuaa, NJI3 No4, 3YB,
IMOBTOPHOMY UHTCIPAJTY. TeopeMa O CpCaHEM - BBIIIOJTHEHUEC JOMAIIHET O - IPpOBCpPKaA BLIITOJIHCHHUA
3HAYEHUU. 3aMEHA MEPEMEHHBIX, MEPEX0] B (mpaktuyeckoro) 3aganusa Ha OIl | tomarHero (IIpakTUYecKoro)
JIBOMHOM HHTETpAse K NOJIAPHBIM KOOpPAUHA- - cocraBieHue y4yeOHOHM KapThl|3amanus Ha OI1
TaM. «@HII»
4.6. Teomerpuueckue W MexaHudeckue | 1 2 1 - BpimosiHeHue /13 Ned, - 3amquta U3 Ne4, OIIK-1
IPUIIOKEHUST KPATHBIX HHTETPAJIOB. - coCTaBJIeHUEe Y4eOHOM KapThl |- MpOBepKa y4eOHO! KapThl |3YB,
«IIpusoxeHusa KpaTHBIX «[Ipunoxxenust KpaTHBIX
WHTErpajIoB» HUHTETPAJIOB»
Hroro mo pazneny 8 4/12 4 [MpakTHYeckne 3a1aHUA HA
OIl, TecrupoBanue
nas4
IIpe3enTanus
Hroro 3a 1 cemecTp 34 17/h6 | 17,3 DK3aMeH
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Pa3nes 5. DieMeHTHI JIMHEHHON M BEKTOPHOMH aJare0pbl M AHAJMTHYECKOI reoMeTpHu
5.1. Marpuiisl 1 onpeIeTuTenu 2 3 2 1 - U3Y4EHUE TEOPETUYECKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
Marepuaa, - IIPOBEPKA BLIITOJIHEHUE 3YB,
- BBIIIOJTHEHHE JJOMAITHET O JIOMAIITHETO (MPaKTUYECKOro) | —
(mpaktuueckoro) 3ananus Ha OI1  |3amanus Ha OII,
- IPOXO’KJICHNE UHTEPAKTUBHOTO |- PE3YJIBTAT TECTUPOBAHMS
TECTUPOBAHUSA
5.2.  OOparnas marpura. Marpuunsie| 2 1 2 1 - U3Y4YEHHE TEOPETUUECKOTO - KOHCYJIbTHUPOBAHHUE, OIIK-1
ypaBHEHUS MaTepuana, - IPOBEPKA BBINOJIHEHUE 3YB,
- BBIIIOJIHEHHUE JOMAIIIHET O JIOMAIIHETO (MPAaKTUYECKOTO)
(mpaktrueckoro) 3amanus Ha OI1  |3amanus Ha OIl,
- IPOXO0KJIEHUE TECTUPOBAHUS - pe3yJbTaT TECTUPOBAHUS
5.3. CJIAY: ocHOBHbIE oOmpenencHus.| 2 1 1 1 - U3YYCHHUE TEOPETHIECKOTO - KOHCYJIBTUPOBAHUE, OIIK-1
MeTonbl pemieHus: MaTPUYHBIA, (OPMYIIBI MaTepuana, - IPOBEpKa BHITIOJHEHUE 3YB,
Kpamepa, meton ['aycca - BBIIIOJIHEHUE JOMAILIHETO JIOMAIIIHETo (IPaKTUYECKOro)
(mpaktuueckoro) 3ananus Ha OI1  |3amanus Ha OII,
- MPOXO’KJICHUEC HHTEPAKTUBHOTO |- PE3YJITAT TECTUPOBAHUS
TECTUPOBAHUS
5.4. MUccnenoanue CJIAY. Teopema| 2 1 1 1 - U3YYCHHUE TEOPETHIECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
Kponekepa-Kanemnu. CJIOY. Marepuana, - IPOBEPKA BBINOJIHEHUE 3YB,
DyHIaMeHTaIbHAsA CUCTEMA PEIICHUI - BBIIIOJIHEHUE JOMAILIHETO JIOMAIIHETo (TPaKTUYECKOro)
(mpaktuueckoro) 3ananus Ha OI1  |3amanus Ha OII,
- IPOXO’KJICHNE UHTEPAKTUBHOTO |- PE3YJITAaT TECTUPOBAHUS
TECTUPOBAHUSA
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5.5. Bexkropsel: OCHOBHBIE ompeneiacHus,| 2 2 2 0,5 |- u3ydeHHe TCOPETUICCKOTO - KOHCYJIBTUPOBAHUE, OIIK-1
JUHEHHBIE  ONepali  HaJ  BEKTOpaMH Mmatepuaia, pabora ¢ yaeOHo - IPOBEpPKA KOHCIIEKTA 3yB,
(moBTOpeHne U 0000IIeHHEe HIKOJIBHOTO JTUTEPaTypOil, COCTaBIIEHUE - IPOBEpKa BHITIOJHEHUE
Kypca) KOHCIIEKTA I10 TEME JIOMAIIHETo (TPaKTUYECKOro)
- BBITIOJIHEHUE JIOMAIIIHETO 3aganus Ha OIl,
(mpakTuueckoro) 3ananus Ha OIl
5.6. IlpousBeneHns BEKTOPOB: CKASIPHOE, 2 1 1 0,5 |- u3ydeHHe TCOPETUICCKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
BEKTOPHOE, CMEIIaHHOE MaTepuana, - IPOBEpKa BHITIOJHEHUE 3yB,
- BBITMIOJIHEHHUE JIOMAIITHETO JIOMAIITHETo (IPaKTUYEeCKOT0)
(mpaktuueckoro) 3aganus Ha OIl  |3aganus Ha OII,
- MPOXO0KJIEHUE TECTUPOBAHUS - pe3yNbTaT TECTUPOBAHUS
5.7. BektopHoe mpocTpaHcTBO. basuc,| 2 1 1 1 - U3y4YEHHUE TEOPETUUECKOTO - KOHCYJIbTUPOBAHUE 110 OIIK-1
pa3MePHOCTH MaTepuaa, pemenuto /135 «BekTopHas |3yB,
- Beimonaenue /135 «BekropHast  |anreOpa»
anredopa»
5.8. JIuneitnsiii onepatop. CoOCTBEHHBIE 2 2 2 1 - U3YYCHHUE TEOPETHIECKOTO - KOHCYJIbTUPOBAHUE T10 OIIK-1
3HayeHus. CoOOCTBEHHbIE BEKTOPHI Marepuania, pemenuro /I3 5 3yB,
- BeimosaHeHue 13 5 «BekrtopHas |«BekTopHas anredpa»
anre6pa>>
5.9. KBagpatuunsie popMbl 2 2 2 1 - U3Y4YEHHUE TEOPETUUECKOTO 3ammTa U3 5 «BekTopHas OIIK-1
MaTepuaia, anrebpa» 3yB,
- BeinoniHeHue MJ13 5 «BekropHas
anredpa»
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5.10. YpaBHeHHME TUHUM HA TUIOCKOCTH. J[ck| 2 2 2/N2 1 - U3YYCHHUE TEOPETHIECKOTO - KOHCYJIBTUPOBAHUE, OIIK-1
[MonsipHast cuctema KOOpPAMHAT. Y PaBHEHUS MaTepuana, - IPOBEpPKa BHIMIOJHEHUE 3yB,
MPSMON Ha TIIOCKOCTH - BBIMIOJIHEHUE JJOMAIITHETO JIOMAIIIHETO (ITPaKTUYECKOr0)
(mpakTuueckoro) 3aaanus Ha OI1  |3aganus Ha OIl,
- MPOXO0KJICHUE TECTUPOBAHUS - pe3yNbTaT TECTUPOBAHUS
5.11. YpaBHEeHHUE IIOCKOCTH 2 1 1 0,5 |- u3y4eHHe TCOPETUIECCKOTO - KOHCYJIbTUPOBAHHUE, OIIK-1
MaTepuana, - IPOBEpPKa BHIMOJIHEHUE 3yB,
- BBINIOJIHEHUE JIOMAIIIHETO JIOMAITHETO (MIPaKTUYECKOTO)
(npaxktuyeckoro) 3aganus Ha OIl  |3amanus Ha OIl,
5.12. Ilpsimast B mpoCcTpaHCTBE 2 1 1 0,5 |- u3ydyeHHue TEOPETUUECKOTO - KOHCYJIbTUPOBAHUE, OIIK-1
MaTepuana, - MPOBEPKA BHITIOITHEHUE 3YB,
- BBIIIOJIHEHHUE JOMAIIIHET O JIOMAIIHETO (MPaKTUYECKOTO)
(mpaktrueckoro) 3amanus Ha OI1  |3amanus Ha OIl,
5.13. lwunuHapuyeckue  TOBEPXHOCTH. | 2 2 2/12 2 - U3Y4YEHHUE TEOPETHUYECKOTO - KOHCYJbTUPOBAHUE, OIIK-1
Kpusbie BToporo nopsiaka MaTepuana, - IpE/ICTaBJICHUE 3YB,
- MPOXO0KJICHNUE TECTUPOBAHUS pe3eHTaluN
- CO3JIaHUE TMPE3CHTAINN - pe3yNbTaT TECTUPOBAHUS
HToro no pazneny 20 20/14 12 I[IpakTHYeckne JOMALIHUE

3amanus Ha OI1
TecrupoBanue

N3 S «BekTopbi»
IIpe3enTanus mo reme
«JIeMEeHTBI
AHAJTUTHYECKOM reoMeTpHH
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Paznen 6. ludgdepenunanbHbie ypaBHeHHS
6.1. OOwikHOBeHHBIE nudPepeHnnanbHbIe| 2 4 4/12 2 - U3YYCHHUE TEOPETHIECKOTO - koHcynbTupoBanue  1mo|OIIK-1
ypaBHEHHUs NepBOro nopsaka. OCHOBHBIE OI- Marepuaia, pemennto PI'P Ne6, 3yB,
penenenusi. YactHoe u obiee pemenue. V- - BBINIOJIHEHUE JIOMAIIIHETO - TpoBepKa  BBHIOJHEHUS
TerpajbHble KpUBble. MeTO bl pereHust Aud- (mpaktrueckoro) 3ananus Ha OIl  |goMamiHero (IIpakTHYECKOro)
dbepeHIMaIbHbIX YpaBHEHUN TIEPBOTO TTOPSII- 3aganus Ha OI1
Ka.
['eomeTpuyeckuii u pu3ndecKkuii cMbICH TA]-
(epeHIaTbHOr0 YpaBHEHHSI TIEPBOTO MOPSI-
Ka: pelleHue 3a1ay.
6.2. /1Y BeICHIMX NOPSAJIKOB, 10IYCKAIOIINE 2 2 2 2 - IIOATOTOBKA K MPAaKTUYECKOMY |-  KOoHCyiabTHpoBanue 1o|OIIK-1
TTOHWKEHUE TTOPAIKA 3aHSTHIO, pemenuto NJ13 Neb, 3VB,
- BBLITIOJIHEHUE U3 6|- 3ammura U3 6,
«OO0bpikHOBeHHBIE  J[Y  mepBoro |- mpoBepka yueOHOH KapThl
MOpSAAKA», «/1Y mepBoro nopsiaka: TUIbI
- cocTaBJieHHE y4eOHOM KapThl «JY |1 MeTOABI pelIeHHS »
MIEPBOTO MOPSAIKA: THIIBI U METOJIBI
PCHICHUSI»
6.3. Jluneitnsie nuddepeHImanbHbIe ypaBHe-| 2 2 2/N2 4 - U3YYCHHUE TEOPETHIECKOTO - KOHCYJIbTUPOBAHHUE 110 OIIK-1
HUA N-ro nopsaka. JIMHerHOoe OZHOPOAHOE Marepuaa, pemenuto U3 No7 «JIHIY |3yB,
ypaBHeHue. dyHnaMmeHTanbHas cucrema pe- - BBINIOJIHEHUE JIOMAIIIHETO BBICILIUX MOPSIIKOB C
menuit. Onpexnenurens Bponckoro. Heogno- (npaktuyeckoro) 3aganus Ha OIl | mocTOsTHHBIMU
ponuHoe nuHerHoe ypaBaenue (JIHAY), Bun - BemoaHenue U3 No7 «JIHAY  |koaddunmuentamu. CUCTEMBI
BBICIINX HOPSIIKOB C MOCTOSIHHBIMH | JTY »,
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oOuiero pemieHusi. MeTos Bapuanuu Mpous- kodpdunmrentamu. Cuctemsr 1Y », |- mpoBepKa BHITOJHCHHS
BOJIBHBIX ITOCTOSSHHBIX. - COCTaBIJICHHE y4eOHOU KapThl W3 N7 «JIHJY BeICIINX
Jlunelinoe ypaBHEHHE C TTIOCTOSTHHBIMH KO3 (- «JIHAY BpICIIMX MOPSAOKOB  C|TOPSIKOB C IIOCTOSTHHBIMHU
¢unmenTamu. XapakTepUCTUUIECKOE ypaBHe- HOCTOSHHBIMU K03 dunnentamu:| kospdurmentamu. CucteMpl
Hue. O01iee pelieHue. METOMBI PEILICHUS» Y »,
- TpOBEpKa y4eOHOU KapThl
«JIHJY BpICIIMX TOPSIAKOB C
MOCTOSTHHBIMH
Kod(purmeHTaMu:  METOIBI
peHICHU»
6.4. MeToibl peleHrs CUCTEM JTMHEHHBIX 2 2 2/12 4 - TOATrOTOBKa K mpakTudeckomy|- 3ammurta U3 Ne7 «JIHAY |OIIK-1
g depeHIaTbHBIX ypaBHEHUN 3aHSTHIO, BBICIIIUX TTOPSIIKOB C 3YB,
- BoeinojgHeHnue «JIHJY BpIcIIHX|TOCTOSHHBIMH
MOPSAJIKOB C HOCTOSIHHBIMH | KO3 durmenTaMu. CUcCTeMsl
kodppurmentamu. Cuctemsr AIY» | 1Y »,
- COCTaBIICHUE KOHCIICKTA
«Pemenue cucrem JIJIY meromom
Olinepa»
Hroro no pasneny 10 10/U16 12 IIpakTHYyeckue noMalIHUeE
3aganud Ha OII
N3 6 J1Y
NEepPBOro NopsiAKa»
NA3 7 «<JIHAY»
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Pa3znen 7. Psaabl
7.1. UucnoBble psabl: OCHOBHBIE MOHSTHA.| 2 2 2/11 2 - U3YYEHUE TEOPETUUECKOTO - KoHCynbTanuu 1o pemenuto | OIK-1
Cymma pana. CxoaumocTh psna. Marepuana, - BoimonHenue WJI3  Ne§|(3yB,
3HAKOMONOXKUTENbHBIE  psinbl.  [Ipu3Haku - BBITIOJIHEHUE JIOMAIITHETO «Psagb
CXOJIMMOCTH (mpaktrueckoro) 3aganus Ha OI1
- BeimostHeHue MJI3 No8 «Psiabr»
7.2.  3HakomepeMeHHble  psAAbl. Pl 2 2 2/11 2 - H3YYCHHUE TEOPETHIECKOTO - KoHCysbTanuu 1o pemenuto | OIK-1
JleiiGnnma.  AOcomioTHasT W yCJIOBHas MaTepuana, - BbmonHenne M3 Ne8|3yB,
CXOJUMOCTh - BBINIOJIHEHUE JIOMAIIIHETO «Psp
(mpakTnueckoro) 3ananus Ha OIl
- BeimosiHeHHE M J13 N8 «Psiani»
7.3. @OyHkuuoHanbHBIE psagbl.  OOmacts| 2 2 2/12 4,2 |- U3y4eHue TEOPETUYECKOro zamura I3 Ne8 «Psiabr OIIK-1
cxomumoctn  ®P.  CreneHHble  psIfbl. Marepuana, 3yB,
CrangapTHbIC pa3lioKeHUs (QYHKIHH B Psj - BBITIOJIHEHUE JIOMAIITHETO
Telinmopa. Hcnonb30BaHUE pa3loXeHUN B (mpaktryeckoro) 3aganus Ha OI1
NPUOJIMKEHHBIX BBIYMCICHUAX - BeinosiHeHue MJI3 Ne§ «Psiapi»
Hroro mo pazneny 2 6 6/U4 8,2 M3 Ne8 «Psiabl
Hroro 3a cemectp 2 | 36 36/14 | 32,2 JK3aMeH

21



AynutopHas 5 o
KOHTakKTHas1 pabora| = & 5w
£ | (Bakag. uacax) | & 5 — . Popma TekyIero S
Paznien/ Tema 3 & m % Buy camoctosTesbHOM KOHTPOJIA YCHEBAEMOCTH H | & Sl
IUCLUATLIAHBI 3 e ] 2o 8= S paboThI IIPOMEKYTOUHOMN 839
1 E|&El EE|88F aTTecTaIyuu S 3 &
Sl E £:|E% < 2
= |E8 g8 |8~ 2
Pa3nes 8. DiieMeHTBI TEOPUH BePOSITHOCTEH
8.1. DneMeHTH KOMOMHATOPUKU 3 2 3 1 - IOATOTOBKA K MPAaKTUYECKOMY |-  KOHCynbTHpoBanue  1o|OIIK-1
3aHATHIO, peuenuto /13, 3yB,
- BBINIOJIHEHHME JOMAILIHETO 3aJjaHusl | ITPOBEPKa BBITTOJIHEHHS
Ha OI1 Jomartsero 3aganus Ha Ol
8.2. Cayuaiinple coObiTus. OcHOBHbIE| 3 4 3 2 - IOATOTOBKA K MPAaKTUYECKOMY |-  KOHCynbTHpoBanue  1o|OIIK-1
noHsATusA. Anredpa coowrtuii. Kitaccuueckoe, 3aHATHIO, pemenuto /13, 3YB,
TFE€OMETPUUECKOE U CTaTUCTUYECKOE - BBITIOJTHEHHE IOMAIITHETO 3a[aHusI | IIPOBEPKa BBITOJIHEHHS
OnpeneseHnuss BEPOSTHOCTH. AKCHOMAaTHKA na OI1 nomariHero 3ananus Ha Oll
TEOPUH BEPOATHOCTEH.
8.3. Teopembl CclOXEHUS W YMHOXEHHS.| 3 4 4 2 - TOATOTOBKA K MPAKTHUYECKOMY |-  KOHCyabTHpoBaHue 110 |OIIK-1
VYcnoBHas BeposATHOCTb. DopMyna MOJHOU 3aHATHUIO, peuenuto /13, 3VB,
BeposTHOCTH U (opmyrna baiteca. Cxema - BBIIOJIHEHHE JIOMAIITHET0 33aHUsl |- TPOBEpPKa  BBIMOJIHEHHS
Bepuymmu, npubnumxenuss Jlammaca Ha OII nmoMartrtgero 3agadust Ha OI1
Ilyaccona. - moarotoBka k AKP 3 «Cnyuaiinbie | [IpoBenenue AKP 3
COOBITHSI» «CIryqaiiHbIe COOBITHS»
8.4. Cnyuaiinpie Benu4uHbL. Jluckperneie u| 3 4 4/12 2 - TOJTOTOBKA K MPaKTUYECKOMY |-  KoHCyiabTupoBanue 1o |OIIK-1
HETIPEPBIBHBIE CIIyYalHbIE BEJIWYUHBL. Psi 3aHATHIO, PELICHUIO na3 Nel0|3yB,
pactipenenenusi, GyHKIHS pacupeneeHus 1 - BoinosHeHue N3 NelO «Teopust |«Teopust BepoaTHOCTEN»
IJIOTHOCTh. MaTteMaTH4eCKoe 0OKUIaHUE U BEPOATHOCTEN » - ipoBepka BbinosiHenus /13
JUCIIEPCUsA, HayalbHBIE M LEHTpaJbHBIC Ne9 «Teopust BepossTHOCTEN»
MOMEHTBHI.
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AynutopHas 5 s
o KOHTaKTHas pabora = 5 Dopa TekyImero = =
Pazniesn/ Tema § (B axag. wacax) E 2 % Buy camoctosTesbHOM KOHTPOJIA YCIIEBAEMOCTU U g % E
JUCIUTLTAHBI 3 <l e x| #ow 8= g paboTsI IIPOMEKYTOUHOMN § z 5
| E|&E| EE § 5 7 aTTecTaluu ° =
5 SZ| £% |28 = 2
=28 28 |8*& S
8.5. MW3BectHwle pacnpeneneHuss W ux| 3 4 4/12 2 - TOJTrOTOBKA K MPaKTUYECKOMY |-  KoHCyiabTupoBanue 1o |OIIK-1
YUCIIOBbIE XapakTepucTuku. HopmanbHoe 3aHATHIO, PELICHUIO na3 N9 |3yB,
pacrnpeneneHue. - BoinosHeHue N3 NelO «Teopust |«Teopust BepoaTHOCTEN»
BEPOATHOCTEMN» - mpoBepka HMJI3  Ne9
«Teopust BeposiTHOCTEI»
8.6. 3akonbl Oonpmux urcen. HepaBencrBou| 3 2 3/12 1 - TOJTOTOBKA K MPaKTUYECKOMY |-  KoHCyiabTupoBaHnue 1o |OIIK-1
TeopeMa YeObiména. enTpanbHas 3aHATHIO, pemenuto /13 Ne9, 3yB,
npeaeabHas Teopema. - BoinosHeHue UJ13 NelO «Teopus |- 3amura MJI3 No9 «Teopus
BEPOSITHOCTEN» BEPOSITHOCTEW»
8.7. MHoromepHbl€ Clly4aliHble BEJIWYUHBL.| 3 4 3/12 2 - IOATOTOBKA K MPAaKTUYECKOMY |-  KOHCynbTHpoBanue  1o|OIIK-1
DOyHKIIUA pacripeneneHus, CBOMCTBA. 3aHATHIO, pemenuro MJI3 Ne9, 3amura 3y,
UucnoBble  XapaKTEPUCTUKH.  DIEMEHTHI - Bemnosinenune MJ13 NelO «Teopust |3 Ne9 «Teopus
TEOPHUUN KOPPEISIIINAH. BEPOATHOCTEN » BEPOSITHOCTEM»
Hroro no pasaeny 24 24/U8 12 N3 Ne9 «Teopus
BEPOSATHOCTE»,
AKP Ne3 «Cayuaiinbie
coOBITHS»
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AynutopHas 5 s
N KOHTaKTHasA pabora| T 5 DopMa TekyImero = =
Paznien/ Tema § (B axag. wacax) E 2 ’gg Buy camoctosTesbHOM KOHTPOJIA YCIIEBA€MOCTU U g % E
IUCLUATLIAHBI 3 <l e x| #ow E: S paboThI IIPOMEKYTOUHOMN § = E
© S| &E| EE |8 g7 aTTeCTaIIH ° 5 S
5 SZ £% |28 = 2
2|88 EE 5= g
Pa3znen 9. DieMeHTHI MaTeMaTHYeCKOM CTATUCTUKH
9.1. OcHOBHbIE MOHATUSA, TEHepalbHasd| 3 4 4/12 7 - TMOJATrOTOBKA K IIPAKTUYECKOMY |- KOHCYJIbTALUH, OIIK-1
COBOKYIHOCTh M BBIOOpKa. CTaTHCTHYECKHE 3aHATHIO, - zamuta U3 NelO 3yB,
OLIEHKH [apamMeTpoB pacupeneneHus. - BoinmosniHeHne — MJI3 Nell|«IlepBuunas o0OpaboTka
ToueuHble U HHTEPBAJIbHBIE OLICHKU. «[lepBuunas o0OpaboTka -| pe3yJIbTaTOB AIKCIIEPUMEHTA.
pe3yIbTaToB SKCIIepUMEHTa. | UUCIOBBIE  XapaKTEPUCTHKHU
YucnoBsie XapaKTEePUCTUKHU |I1aPaAMETPOB»
napamMeTpoB»
9.2. JloBepUTENbHbIE HWHTEpPBAIbl  JUISA - TMOJATrOTOBKA K IIPAKTUYECKOMY KOHCybTauu 1o pemenuto | OIK-1
napaMeTpoB HOPMAJIBLHOTO pachpeeicHus.| 3 4 4/12 7 3aHATHIO, N3 Nell, 3YB,
[TonsTue 0 KPUTEPUAIX MIPOBEPKU - BoimosiHenne M3 Nel2|- zammra U3 Nell
CTaTUCTUYECKUX TUTIOTE3. «[IpoBepka cratuctuieckux | «[IpoBepka cratucTuyeckux
Kputndeckas 061acTh, ypoBeHb 3HAYUMOCTH, TUTIOTE3» TUIIOTE3»
MOIIHOCTh KpuTepus. Kpurepuii cormacus
IInupcona
9.3. ®yHKIMOHAIbHAS 3aBUCUMOCTH H| 3 4 4/12 8,1 |- moaroroBka K MPaKTHMYECKOMY |- KOHCYabTanuu 1o pemenunto | OITK-1
perpeccus. Kpussie perpeccuu. 3aHATHIO, N3 Nel2, 3yB,
Bre16opounbiii K03 GOUIIMEHT KOPPETSAINH. - BemosHenne ~ MJI3  Nel3|-  3ammra MA3  Nel2
Onpenenenue rmapamMeTpoB JIMHEWHOMN «BblsicHeHUE KOppENSUMOHHOM | «BpIsicHEHUE
perpeccuu METOJIOM HAaUMEHBIINX 3aBHCHUMOCTH M3MEPUMBIX | KOPPENSIIMOHHOM
KBaJIPaToB. MIPU3HAKOB TeHEPAJbHOM [3aBUCUMOCTH  H3MEPUMBIX
COBOKYITHOCTH» PU3HAKOB»
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AynutopHas 5 s
KOHTaKTHas pabora| £ @ = =
£ | (Bakam wacax) |5 % . OpMa TEKYIIEro S =1
Paznien/ Tema 3 & m % Bun camocrosarenbHOU KOHTPOJIA yCIIEBAEMOCTU M| & & &
IUCLUATLIAHBI 3 <l e x| #ow E: S paboThI IIPOMEKYTOUHOMN § = E
| E|8E EE 88”7 aTTecranuu S8 2
o
5(SE £E |38 x F
= = o = O &7
Hroro nmo paszgeny 12 12/16 | 22,1 N3 NeNe 10-12
Hroro 3a cemectp 3 | 36 36/U14 | 34,1 3a4er
HToro mo giucuunjinHe 106 89/1M34 | 83,6 1, 2 cemecTp dK3amMeH U 3
ceMecTp 3a4eT

M — B ToM ymcIe, 4ackl, OTBECHHBIC HAa pabOTy B MHTEPAKTUBHOI (popme.
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S O0pa3oBaTeabHble H HHGOPMAILHOHHBIE TEXHOJIOTHH

Peanu3anus KOMIIETEHTHOCTHOTO TOJXO/a IPEIyCMaTPUBAET MHCIOIB30BAaHHE B Y4eOHOM
IpoIecce aKTUBHBIX M MHTEPAKTUBHBIX (POPM MpPOBEIECHHS 3aHATHI B COUYETAHMM C BHEAYIUTOPHOU
paboToii ¢ 1epio GopMUpOBaHUS U Pa3BUTHS MPO(HECCHOHATBLHBIX HABBIKOB 00y4Jaroruxcs. CoriacHo
n. 34 Ilopsaka OpraHM3alUy U OCYLIECTBICHHS JEATENFHOCTH MO 00pa30BaTENbHBIM IMpPOrpaMMaM
OakanaBpuaTa Bbicmiero obOpaszoBanus (yrB. mpukazoMm MOuH P® ot 05.04.2017 r. Ne 301), npu
MIPOBEICHUU YYEOHBIX 3aHATUN OOECIEeYMBACTCS PAa3BUTHE y OOYYAIOIIMXCS HABBIKOB KOMAaHIHOM
paboThl, MEXJIMYHOCTHON KOMMYHUKAIIMH, TPUHATUS PEIICHUMN, JTUAEPCKUX KayecTB, B TOM YHCIIE C
Y4E€TOM PErHOHaJbHBIX OCOOCHHOCTEH NpodecCHOHANBHONW JEeSTeNbHOCTH BBIIYCKHUKOB U
motTpebHOCTel paboTomaTe EN.

Br16upas Ty uim WHYIO TEXHOJIOTHIO Pa0OTHI C 00yJalOIUMHKCS, HEOOXOMMO UMETh B BUTY, UTO
Hanbonbero 3g¢pexra OT ee NIPUMEHEHHUS MOKHO JOCTHYb, €CIM YUYUTHIBATh IIENH 00pa3oBaHMs, Ha
pealin3aluio KOTOPhIX JOJKHA OBbITh HampaBlieHa H30upaemasl TEXHOJIOTHS, COAEp)KaHHEe, KOTOpOe
NPEJCTOUT TepenaTh OOydalomMMCs C €€ MOMOUIbI0, a TaKXKe YCIOBHUS, B KOTOPBIX OHa Oyzer
HCIOJIb30BAThHCA.

B Hameit paboTe MBI UCTIONB3YEeM CIIEAYIOIIEE.

1. Tpaouyuonusie obpaszoeamenvrvlie mexnonocuu. Opranuzanus 00pa3oBaTENLHOTO Mpoliecca,
npearnoiaraeT NpsMYI0 TPAHCIALUIO 3HAHUWA OT IMperojaBaTelisi K CTyASHTY (IPEeMMYILIECTBEHHO Ha
OCHOBE OOBSICHUTEIbHO-UUTIOCTPATUBHBIX METOJIOB 00ydeHHs). YueOHas AeSITeTbHOCTb CTYACHTa
HOCHT B TaKHX YCJIOBHSX, KaK IMPaBUIIO, PEPOIYKTHUBHBINA XapaKTep.

®opMbI yUeOHBIX 3aHATHI:

- uHpOPMALMOHHAS JIEKIUA — IOCIEI0BaTeIbHOE M3JI0KEHUE Marepuana B JUCHUTUITMHAPHOM
JIOTUKE, OCYILIECTBISIEMOE TPEUMYIIIECTBEHHO BepOaIbHBIMU CPEICTBAMH.

- cemmHap (3ammuta MJI[3) — Oecema mpemonaBaTelis M CTYICHTOB, OOCYXKICHHE 3apaHee
MOATOTOBJIEHHBIX COOOIEHUH MO Ka)KIOMY BOIIPOCY IJIaHa 3aHSTHUSI C €IUHBIM JJISl BCEX MEepEeYHEM
pPEKOMEHIyeMO# 00s13aTeTbHON U TOTIOJIHUTEILHON TUTepaTyphl.

- TPAKTUYECKOE 3aHATHE, IOCBAUICHHOE OCBOCHUIO KOHKPETHBIX YMEHHUHW U HAaBBIKOB IIO
MPEUIOKEHHOMY JITOPUTMY.

2. Texnonoeuu npobremnozo ooyuenus. Opranuzanusi 00pa30BaTEIbHOIO MPOIIECCa MPEANoIaracT
MIOCTAHOBKY POOJIEMHBIX BOIIPOCOB, CO3/JaHUE YUEOHBIX POOIEMHBIX CUTYAIIUH ISl CTUMYJIUPOBAHUS
aKTUBHOM MMO3HABATEIbHOU JESITENbHOCTH CTYIEHTOB.

®opMbI yUeOHBIX 3aHATHIA:

- mpobnemMHas JIeKIUs — U3JI0KEHHE MaTepuaia, Mpeanoararoiee MoCTaHOBKY MpOoOJIEeMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBEILICHHE PA3JIMYHBIX HAyYHBIX MOAXOJIOB, aBTOPCKHME KOMMEHTAapHH,
CBSI3aHHBIE C PA3IMYHBIMHU MOJEIISIMU MHTEPIIPETALIMH N3Y4aeMOro MaTepHalia.

- JIeKIMS «BABOEM» (OMHApHas JIEKIUs) — W3JI0KEHHE MaTepuasia B (opMme TUaTorH4ecKoro
oOlIeHHs IBYX CTYJIEHTOB (3apaHee MOJTOTOBUBIIMXCS) WM CTyAEHTa U MpenojaBaTess (Hampumep,
PEKOHCTPYKIIHUS IMAIOTa UCTOPUUYECKUX JIMUYHOCTEH — CBUAETENEH OTKPBHITUS KAaKOTrO-IMOO HAYyYHOTO
(baKTa; «YUYCHOI'O» U «IIpaKTUKa» U T.1.).

- IPAaKTUYECKOe 3aHATHE B (hopMe MPAKTUKyMa — OpraHu3anus yueOHoi paboThl, HarpaBlieHHAs
Ha pellieHne KOMIUIEKCHOW y4eOHO-TI03HaBaTeIbHOM 3a1auu, TPeOyIoIIe OT CTy/IeHTa IPUMEHEHHSI KaK
HAYYHO-TEOPETHUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

- caMocTosTeNbHAas paboTa (C KOHCYJbTAlMSIMU TIPEToJiaBaTelisi) Ha OCHOBE KeWc-Meroda —
o0y4eHHe B KOHTEKCTE MOJCIMPYEMOM CHUTYAIlMH, BOCIIPOU3BOISIIICH peabHbIEe YCIOBUS HAay4HOM,
Mpou3BoJIcTBeHHOM. OOyuaroniuecss JOJDKHBI MPOAaHATM3UPOBATh CHUTYAIMIO, pa3oOpaThCsi B CYTH
npobeM, MpeIIokKUTh BO3MOXKHBIE PELICHUs M BBIOpaTh Jiydinee U3 HHUX. Kelichl 0a3upyrorcs Ha
peaibHOM (paKTUYECKOM MaTepHalie WK e MPUOIUKEHbI K PeaJbHOM CUTyallH.

3. Texnonocuu npoekmuozo obyuenusi. OOpa3oBaTEeNbHBINA MPOIECC MIOCTPOCH B COOTBETCTBUHU C
QJIITOPUTMOM TIOATAITHOTO PElIeHuUs MPOOIEeMHOM 3a7]aun WM BBINOIHEHUs yueOHoro 3aganus. [Ipoext
IpearnoiaraeT  COBMECTHYIO — y4eOHO-TIO3HABATENbHYIO  JEATENbHOCTh  TPYNNBl  CTYACHTOB,
HaIpaBJIEHHYIO Ha BBIPA0OTKY KOHLIETIIIMH, YCTAaHOBIICHHUE 1IeJiel U 3a7a4, OPMYITUPOBKY 03KUIAEMBIX
pe3yabTaToOB, OMPEACICHUE MPUHIMIIOB U METOJHMK PEIICHUs MOCTABJICHHBIX 3ajay, MJIaHUPOBAHUE

X071a paboThl, MOMCK JOCTYIMHBIX U ONTUMAIBHBIX PECYPCOB, MOATAIHYIO PEaTU3aIUIoO IJIaHa paboThl,
IIPE3EHTALMIO PE3YyIbTaTOB PadOThl, UX OCMbICIeHHE U pediuekcuto. [Ipumensercs B OCHOBHOM IS



nepexo/ia KOMIETSHIIMA Ha YPOBEHbD BIIAJICHHUS.

OcHOBHbIE THUIIBI IPUMEHSEMBIX HAMHU B 00pa30BaTeIbHON e TEIbHOCTH MTPOEKTOB:

Uccnedosamenvckuii npoexm — CTPYKTypa mpuOImKeHa K Gopmary HaAydHOTO HMCCIEIOBAHUS
(10oKa3aTenbCTBO AKTYaJbHOCTH TEMBI, ONpENEICHHE HaydHOH mpoOsieMbl, MpeaMeTa U O00beKTa
UCCIICIOBAHMS, TIIeNied W 3aJad, METOAOB, HCTOYHUKOB, BBIABMKCHHE THUIOTE3bl, 0000IIeHUE
pe3yNbTaToOB, BHIBOJBI, 0003HAaYEHHE HOBBIX MpoOiem). Pesynbrarom sBisercs ydeOHas KapTa IO
MOJTyJIIO Hallei 00pa30BaTeNbHOM MPOrpaMMBI.

Teopueckuii npoexkm, NPENNOJarallMil B OTIWYUE OT MPEIbIAYIIEro, KOHEYHbIH MPOAYKT B
CIIEYIOIINX BapUAHTaX — ra3era K MCTOPUIECKH 3HAUUMOMY «MaTeMaTUYECKOMY» COOBITHIO (TIpa3THUK
yucna «[Tu» u T.11.); «MaTeMaTH4decKas» OTKPBITKA (CBOETO poja yueOHas KapTa, TOJIbKO HeopMabHO,
KpacouHo oOopMIICHHAS; BUACOPONHK «S] Haydy Bac pemarts ...» U T.II.

Hudopmayuonnviii npoekm — ydeOHO-TIO3HABATENIbHAS AESITENBHOCTh C SPKO BhIPAKEHHON
IBPUCTUUYECKON HANpPaBICHHOCTHIO (MTOMCK, OTOOp W CHUCTeMaTh3alus WHPOpPMAIUU O KAKOM-TO
00BbEKTE, 03HAKOMJICHHE YYaCTHHKOB MPOEKTa ¢ 3TOM MHOpMaluei, ee aHaim3 W 000OIIeHUE H,
HaKOHEIl, MPE3EHTAIHS 10 TPAKTUIECKOMY MPUIIOKCHHIO).

4.  UHpopmayuoHHO-KOMMYHUKAYUOHHbIE — 0bOpazosamenvhble  mexHonroeuu. OpraHu3amus
0o0pa3oBaTeNnpHOTO TMpoIlecca C NPHUMEHEHHWEM CIEHUATN3UPOBAHHBIX MPOTPAMMHBIX Cpel |
TEXHUYECKHUX CPEeACTB paboThl ¢ mHpopmaruein (mHdopmamonHyo cpeny yauBepcuteta MOOJYC
MOODLE).

@opmbl  yueOHBIX 3aHATHM € HUCHOJIB30BaHUEM  HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI:

Jlexuus-Buzyanuszanusi —  U3JIOKEHHE  COJEpXKAHUS ~ CONPOBOXKIAETCS  Mpe3eHTanuei
(meMoHCTparueil y4eOHbIX MaTEepUANIOB, MPEACTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMax, B T.d.
WJUTIOCTPATUBHBIX, TpaQUUECcKUX, ayAHO- U BUJIEOMATEPUAIIOB).

[IpakTudeckoe 3aHsATHE B (pOpMe MpE3CHTALUU — MPEICTABICHUE PE3YyIbTaTOB MPOCKTHOW WU
UCCIIEIOBATENbCKOM IEATEIbHOCTH C UCIOIb30BaHUEM CIIELUATHU3UPOBAHHBIX TPOIrPAMMHBIX CpPEI.

6 Y4eOHO-MeTOAMYECKOE 00ecnedeHHe CaMOCTOATEIbHOM padoThl 00y4aromuxcst

[lo mucnunmiomae «Marematuka» — NpeIycCMOTpeHa  ayJuTOpHas W BHEayAWTOpHas
caMmocTosiTeNbHas paboTa 00yUJaronIuxcsl.

AynuTopHas caMOCTOATeNIbHAst padoTa CTYACHTOB IPEIoIaraeT peleHne KOHTPOIbHBIX 3a1a4
Ha MPaKTHYECKUX 3aHATHIX.

Ilpumepnuie ayoumopnvie konmpo.ivHole pavomot (AKP):
AKP Nel «Ilpeoenv»

Breranciaurts mpeaciibl:

342,24 _ _ _
1 limx 23x 2x 5 lim()c 71(x 23)()C 4)
=2 xT—x-6 n-o o 5xt —x" +11
3 2
3. lim| —— -~ 4. lim &%
weo\ 2x7 =] 2x+1 =2(x+2)
47
5. lirgl(l—4x)3x 6. lirrolxcthx

7. UccnenoBaTh Ha HEMPEPHIBHOCT (DYHKIIHIO.
x—3eciu x<0

f)=

5% ecau x=0
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AKP No2 «Ilpouzeoonan»
1. Haiigute nepByto NpOU3BOAHYIO OT (DYHKIIHIA:

x=41-257,

y =arccosdt + 7T,

a)

0) y = ¢ icos 3o
_xT=3x+2
S X +2x+1
r)y:5’”3+*ﬁ—2arcz‘g (4x2+3x).

B) Y —50og, x +3

2. CocTaBbTe ypaBHEHHUs KacaTelbHOM K kpuBoit Xy =4 BTouke X, = 1.

3. Beraucnure npubIMmKeHHO Y = \/)C2 +8 mpun x=1,09.

. cosdx—-1
4. Beruucnute npezen mno npasuny Jlomurans lim (4—2
X
)

x-0

AKP Ne3 «Cnyuaiinvie coovimus»

1. Tlo mumeHu nMpou3BOAUTCS TpH BbicTpena. PaccmarpuBatotest coOwitust A, B, C — nonaganue npu

MIEPBOM, BTOPOM H TPEThEM BBICTpeNax. UTO 03HAYAIOT COOBITHS A+B+C,AB+Cy

2. B ypue 12 mapoB. Cpeau 3Tux mapos 3 6enbix 1 9 yepHbix. KakoBa BeposSTHOCTB TOT0, UTO HayAauy
BBIHYTBHIN IIAp OKAKETCS OebiM?

3. B pagmocrynuu Tpu Mukpodona. s Kaxxaoro u3 nepBeIX IBYX MHUKPO(OHOB BEPOSITHOCTH TOTO,
YTO OH BKJIIOYEH B JIaHHBIM MOMEHT, paBHa 0,45, a nna tperbero — 0,9. HailTu BeposiTHOCTH TOTO,
YTO B JAHHBII MOMEHT BKIIOYEHBI 2 MUKPO(OHA.

4. B mpomaxe uMeroTcs Oesble 1 KOpUYHEBBIE SHIIa B COOTHOIICHHUH 2:3, TpudeM mpou3BoaAcTBO 60%
0enbix U 71% KOpUYHEBBIX UL JATUPYETCS JHEM, MPEAMISCTBYIOMNUM JHIO TPOJAKH, a OCTATHHBIE
giilla gatupyrorcs 6osee paHHMMM uuciamu. [lokymarenb 3akas3biBaeT fiflla, HaTUpPyEeMBbIE THEM,
MPEAIECTBYIOIIUM JTHIO MPOJaXH, HE3aBUCUMO OT UX IBeTa. KakoBa BEpPOSTHOCTb TOTO, UTO EMY
MPOJAAyYT PEHIeTKY OelnbIX SuI?

5. TenedonHnas ceth yupexnaeHus oocmyxkuBaerT 200 aOOHEHTOB. BeposTHOCTh TOTO, YTO B TEUCHUE
MUHYTBI BHYTPHU 3TOM CETH KTO-TO KOMY-TO MO3BOHUT, paBHa 0,7. KakoBa BEpOsSTHOCTH TOTO, YTO B
TE€YCHHEe MUHYTHI OyJeT 5 3BoHKOB? KakoBa BEpOSTHOCTH TOTO, YTO B TEUYCHHE MHHYTHI OyJeT HE
Oonee 5 3BoHKOB? HaiiTi HaMBEpOATHEHIIIEE YUCIIO 3BOHKOB B TCUCHUE MUHYTHI.

Ilpumepnsie unousudyanvnsie oomauwinue 3aoanus (H/13):

H/13 Nel «Ilpumenenue npou3eo0Holl 01 UCCAE006AHUA PYHKUUTL»

1. Tloctpoiite rpaduk OYHKIUH c TTOMOIIIBIO MIPOU3BOIHON MepBOro nopsiaKa

y = - x* - 3 «x + 9 x + 11

2. Haiigute NpOMEXyTKHU BBITYKIOCTH, BOTHYTOCTH U TOUKH Tepernda QyHKIHMN y =2x —33/x? .

3. HaiiauTe acHMOTOTH M MOCTPONTE CXEMATUYHO rpaduK PYHKIUH yz_* .
(x+1)
x*=3x+3

x—1

3

4. Tlposenure nosnHoe Kcce0BaHNEe YYHKIUU U OCTPOHTE rpaduK =

5. TlpoBemute mojiHOE UCClIEA0BaHNE (DYHKIIMK U TIOCTPOiTe rpaduk
In x

X

HJ[3 No2 «HeonpedenenHwiit unmezpan»
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1. HaiiTu HeomnpeeaeHHbIE HHTETPaIbI

3
L[ Lol ) 2| 2 __ 1
Wx 5 3+x7 24x*-3

3 p—
3. 3 4 4. j de
I - dx sin” x

6.J-de

x2+2x+10

5. .[x(3x2+1)4 dx

7. J-\ll —e'e'dx

I 4x+3
(x=2)°
dx

10. _
J.x(xz +1)

dx dx

11. R 12. _
I\/;+{/;+2i/; J

cosxsin® x
13.

Xy

0. Ixe'3dx,

9

dx
j(x +1)y/x2 +2x 1.

HJ[3 Ne3 «Onpedenennslit unmezpai u €20 RPULOHCEHU»

1. Brruucnuth onpeneneHHbIe HHTETPAIbI
2 1 w
D I(xz +—)dx. 2) Iln sin xdx
| X 2
2. BpHuCIUTH MWIOMAAL GUTYPHI, OTPAHUYCHHOHN JTHHUSMHE
2
1) 3x -y =4 y = 6'x
7
2) r=cos2g, Os¢sg
3) x = 2cos t, Y =30y 23,
y = 65in t;
3. BwruucauTh IIUMHY IyTH KPUBOH, 3aaHHONW ypaBHCHHEM
1) y=Inx, V3 <x< s,
2) ,0=3e3¢/4, —ni2<p<sni2
=e! +gi
3) x=e'(cost+sint), nlr<icn
x=e'(cost —sint),

Boruucinute 00beM Tella, 00pa3oBaHHOrO BpaiicHHeM BOKpYr ocud Oy Gurypbl, orpaHHYeHHOH IpaduKaMu
2 2
o =)5- = +
bymxmmi 3-y  X=Y 1

HJ13 Ned «/Tuppepenuuposanue u unmezpuposanue @HIT»
In(l-x - 2
1. Haift o6mracts onpenencHus GyHKIUH Z = n( *r ) )

s

2. HaiiTi 3HaYeHUs YACTHBIX MPOM3BOIHBIX (DYHKIMH B 3aJaHHOH TOUKE:
1

N z=x (1) B) z=In(Vx +y) ().
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2

u .
3. Haiitu 0—2 ecmu u = xy +sin(x +y).
X

4. BBIYHCIUTD TIPHOJIMIKEHHO \/ 5" +2,03° .
5. Haiitn sxctpemMymsl yHkmmn 7 = x° +2y”> —4x—6y +2.

. Inx Iny
6. Haiiti mpou3BogHyro GyHKIMH Z = —— ——— B HampaBJicHuH BekTopa (1;1).

y X
7. Haifti skcTpeMaibHoe 3Hauenne GyHKimn 7 = 2x + y — y”> — x° mpu yeosun x +2y = 1.

8. Haittu Haubosnpiiee 3HaueHNE QyHKIUU:

x=20 x+2y<l1
A)z=x-2y+5 { y=20 B) z =In(x> +y?) x20
x+y<l; y=0.
2 2

9. BBIMUCINT HOBTOPHBIH HHTETPal Idy I (2x + y)dx .
2 0
2 1
4 3773
10. U3MeHuTh MOPSAOK MHTETPUPOBAHUS B TBOMHOM MHTETpaJIE: jdy J- f (x; y)dx .
1 1
y
52
11. BeruucnuTe 1BOMHON UHTErpa J- J. — dxdy , tne D — 061acTh, OrpaHHYCHHAS THHHSAME
D

1
y=—,y=x,x=4.
X
12. Ber4ucauTh mioma/b pUrypsl, OrpaHHUCHHON OKPYKHOCTAMU 7 =1, 1 = 2c0S @ (BHE OKPYKHOCTH
r=1).
13. Beraucnuts mwiomaab Gurypsl, OrpaHuIeHHON JTHHAAMA Y = % u x+y-7=0.
14. Borancsnts Tpofinoit mnterpan ([ (x* +3)*)drdydz; R:0< z<3x, x+y<1, y20 10 YUrype R, OrPaHHUCHHOI
R
HIOBEPXHOCTSIMH.
15. Beruncnuth 00bEM Tena, OrpaHUuEeHHOTO TOBEPXHOCTIMH
z=8—x—y, x=0, y:XZ, y:4, z=0.
HJ[3 Ne5 BekTopHas ajaredpa

JlaHbl KOOPAMHATHI BEPUIMH MUPAMUABL A, A,A A, :
A1(1;3;6), Ay (2;2;1), A3(—1;O;1), Ay (—4;6; —3). Haiitu:
1) nmuny pebpa AA,;

2) yrox Mexay peopamu AA, M A A,;

3) yron mexny peOpoM AA, U TPaHBIO A A,A;;

4) miomaab TpaHu A AA;;

5) 00beM MUpaMUJIbL.

HJ[3 N6 /Tuppepenyuanvuvie ypasuenusn 1 nopaoka
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Haiitn oOumii unTerpan wiam oduiee peuienne auddepeHnnanbHOro ypaBHEHHs MMEpPBOro Hopsiika (B
npumMepe 3)pemnTh 3agaqy Komm):

2+2 _ 2
D AV4=x*y +xy* +x=0, 2) y,:x ny 0 ,
2x° —6xy

xy +1

r+ - 2
3 {xy YTy Y- dy =0.

yh=1 X

HJ[3 Ne7 Jluneiinvie neoonopoouvle oughgpepenyuanvhvle ypasHenus

1. Haiitu obmiee permenue quddepeHInanb-HOro ypaBHeHHUS:

nr

D y"xInx=y",2) 1+x*)y" +2xy =12x>.
"'=2sin’ ycosy
T, .
y(1)=5,y(l)=1

3. Haiitu obmiee pemenre auddepeHIIMaTbHOTO YpaBHEHMS (B pUMEpE 1) pemIuTh 3anady Kormm):

2. Haiitu pemenne 3amaun Korm:

D y"=2y"+y=xe’ 5 y'+4y +5y=x’
3) V' =4y" +5y =6x> +2x -5, 4) y""+2y" =3y = (8x+6)e”,
5) y"' =4y +4y =e*(cosx+3sinx),6) y'"' —64y" =128cos8x — 64¢™",
7){ y"+y:'l/sinx .
YTI2) =1, y'(7/2) = 7712

4. Pemnte cuctemy 1Y mepBoro nopsiaka AByMsi CIIOCOOaMU - IIOACTAHOBKU M METOIOM Didepa

{y' =2x-5y+eé'

X' =y-6x+e™”

N3 Ne8 Psowt

1
1. JIoka3aTh CXOJMMOCTh U HAMTH CyMMYy psijia Zz— )
on tn-=-2

2.MccrenoBaTh Ha CXOAMMOCTD PSIIBL:

© sin® nn =1 . (1 © (20 +1)! © (3p-2\"
—76 e e 9 —7 b
2Dy i) Sm(&J Y 2 Gy F>Z"(4n+lj

n=l n=l1

© 1
Y Z:‘ (Bn+Dy/In(n+5)

3. I/ICCJ'ICI[OBS.TI: PAAbI HA a6COJ'IIOTHy10 " YCJIOBHYIO CXOAUMOCTD!:

>

)zsmn\/_ i (-1)" Z( D"@n+1)

“nln(n+l) < 3n+2
4. Haiitu cymmy psna z——)” ¢ TouHocThio 110 0.001.
= 4" 2n+1)

5. HaiiTi 0651acTh CXOIUMOCTH CTEIIEHHOTO Psizia:
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b V2D )24()6 3)" S

n=1 3” + 2 2” n=l

6. Paznoxuts pyHkuuio B psag Teinopa no creneHsam X :
a) 3+e™)*,6)7/(12+x—x), B)In(1—x—20x7).

7. Berancnauts uHTETpal ¢ TouHOoCThIO 10 0.001:

0.2
sin(25x%)dx .

a)jm@l

HJ[3 Ne9 Dnemenmot meopuu eepoamuocmeii

Cuay4aiinbie cOOBITHS

1. OnbIT — U3BJICUCHHE JICTANIN U3 SIIUKA, B KOTOPOM HaXOMIATCS u3ienus Tpex coptoB. CoObiThs: A —
«U3BJICUCHA JICTaJb IIEPBOIO COPTa»; B — «m3BIIeYeHA JeTaib BTOporo copTa»; C — «u3BieueHa
JeTallb TPETHEro copTax. UTo mpeacTaBisior codoit coobituss A+B, A+ C,AC, AB+C?

2. lapaepoOrmiyia BeIaia OJJHOBPEMEHHO HOMEPKH YETHIPEM JIMIAaM, CAABIIUM B rapAepod cBOU
nuisinsl. [locne 3Toro oHa nepemnyrana Bce HUIAIBI U TOBECHIIa UX Hayraj. HailTu BeposiTHOCTH
CIICAYIOIINX COOBITHIA:

A — «KaXJI0MYy U3 YeThIpEX JIUI rap/IepoOInIia BEIIACT €r0 COOCTBEHHYIO IIUIAIY;
B — «poBHO Tpu HIIa MOJIyYaT CBOU LUISIIBI»;

C- «POBHO ABa Jinlla IMoJIydaT CBOU LIJIAIIBD».

3. BepoatHocTh nonaganus B Lieab Npu oHOM BbicTpene paBHa 0,001. Haiitu BepoATHOCTD
rmomnajaHus B 11eJIb ABYX W 0oJiee MyJib, €CIM YUCio BeICTpeaoB paBHo 5000.

4. BeposTHOCTb U3rOTOBJIEHUS M3/€IMsI, OTBEYAIOIIEr0 CTaHAAPTY NP JaHHON TEXHOJIOIUU paBHA
0,8. Haiitu BeposiTHOCTB TOT0, uTO M3 200 M31enuii cTangapTHHIMU OyayT: a) poBHO 150, 6) ot 140 10
155, B) He meHbIIE 165.

5. Tpu aBTOMOOUJISI HAITPaBJICHBI HA MTEPEBO3KY Ipy3a. BeposITHOCTh HCIPABHOTO COCTOSHUS ITEPBOTO
u3 Hux pasHa 0,7, Broporo — 0,8, Tperbero — 0,5. HaliTu BeposITHOCTH TOT0, YTO POBHO JIBa
ABTOMOOWJISI IPUTOJTHBI K AKCILTyaTaI|H.

Cayuaiinvie senuyunsl
1. Bagan psa pacrnpeneneHust AMCKPETHOW CIydalHOW BETMYUHBI X.

X |1 2 3 4 5 6
P 1003015 (020 ]035 |05 |?

[TocTponuts MHOTOYTONBHHUK pacmupezeneHus. Onpenenuts (QpyHKIWIO pacmpenesieHHuss U MOCTPOUTH e&

m
rpaduKk. BEYHCINUTE, MaTeMaTHUECKOe OXHMIaHWE —~ *, mucrepcuio PLX 1 cpemHee KBagpaTwdeckoe

a Pim -0 <X<m_+0).
OTKJIOHCHHUE * U BCPOATHOCTH x x x x

2. 3amana (yHKUUS pachpeleseHHs CIydailHOW BeTHUYMHBI X
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0, x <3,
F(x)= i(—x3 +12x* —45x+54), 3<x<5,

1, x>5.

Haiitu mnotHocTs pacnpenenenus. Iloctpouts rpaduku QyHKIMH W IUIOTHOCTU paclpeaciieHHS.
Beruuciuts MaTeMaTHUeCKOE OXKHUJIaHHWE, TUCIIEPCHUI0 M BEPOSTHOCTH P (X O (0. 4) ).
3. B Tabnuie mpuBeaéH 3aKOH paclpeeiieHHs BEPOSTHOCTEH cucTeMbl ciydvaiiHbix BenuuuH (X, V)

0,01 0,03 0,04 0,14 0,08

0,07 0,06 0,04 0,10 0,05

y\x\ -2 -1 0 | 2
1
2
3

0,05 0,03 0,16 0,06 a

2

m,, m g, ., O
Y mucmepenn Y7 Y5 koagdunueHt

Haiitu: k03¢ dumenT «a»; MaTeMaTHUECKHE OXXKUIAHUSL

r )
koppemsiun - *

Cuayyaiinble mpouecchl

1. CpenHee 4yuCIO BHI30BOB, MOCTYMAIOUIUX HA CTAHIIMIO CKOPOM MOMOIIIHM 32 OJIMH Yac, paBHO 9.
Haiit BeposiTHOCTB TOTO, 4TO 32 20 MUHYT MOCTYIIUT &) TPU BBI30Ba; 0) HE O0JIee NBYX BHI30BOB

H/3 Nel0 «IlepBuyHasi o0padoTka pe3yjbTaTOB JKcHnepuMenta. YmucioBbie

XapaKTePUCTHUKH reHepalbHbIX NapaMeTpPoOB»
JlaH cTaTuCTHYECKUIT Psiji (MCXOIHBIC 3HAYCHUS BEJIIMYHH)

X y X y X v X v X y
38,4 18,7 40,7 24 30,3 18 27,3 25,1 22 21
40,2 11,7 50,8 9 28,4 15,7 38 20,6 32 28,6
24,1 20,9 38,2 22,8 47,6 11,3 52,8 15,2 19,5 19,7
32,5 22,4 36 19,8 30,3 21,3 48 24,5 46 20,3

25 29,5 35,7 15,3 30,5 27,8 26 28,7 27,8 15,5
38,1 19,6 34,3 20,7 48,7 11,5 32,5 28 35,2 30,7
16,8 32,2 43,8 13 16,8 18,3 57,1 2,9 41,6 18,2
28,8 29,7 35,5 24 23,9 20,2 40 23,8 42,5 15,3
47,1 14,7 45,9 24 54,3 14,2 50,7 15,9 32,9 22,5
50,1 15,9 29,3 21,9 60,8 27,2 58,6 9,3 35,6 22,7
30,2 25 54,2 14,2 21,4 19,8 40,1 17,4 47 17,3
36,9 23,2 59,8 6,1 38,4 23 34,4 23,4 31,4 30,2
36,6 7,9 32,2 22,3 46,8 20,5 53,7 12,4 28,2 30

38 15,4 52 6,1 23,8 18,3 42,1 28,5 33,7 19,8

55 11 31,2 24,2 37,9 32,6 43 20,2 27,6 18,5
16,2 25,2 51,2 14,2 30,6 21,5 23,5 14,6 36,8 10,7
49,7 15,9 32,2 20,4 37 24,5 32,9 25,8 45,5 14,8
49,7 19,5 30,9 20,7 57,6 20,3 54 14,4 18,6 15,3
42,3 19,7 41,5 10,8 41,9 14,6 42,3 23,5 25,8 27,4
35,7 11,9 41,2 9,8 34,1 26,3 58,8 9,2 39,2 17,5
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1. HaiiTu BbIpa)keHHME ABYMEPHOI'O SMIIUPUUYECKOTO pacupeaeneHus (X, Y), sMnupuyeckue
pacrpeiesieHrs COCTABIISIONKNX X U Y, TOCTPOUTH Tpaduueckoe 0TOOpakeHHE pacpeieIeHUH.
JUJ1s1 3TOTO - COCTaBUTh KOPPEIALMOHHOE T0JI€, KOPPEISILMOHHYIO Ta0JINIly aOCOIIOTHBIX YacTOT,
BapHUalilMOHHBIC PAbI, Ta6n1/1uy «Cratuctnueckas COBOKYITHOCTb U3MCPHUMOT'0O IIPU3HAKA».

2. OueHuTe reHepabHbIE MapaMeTpbl: HalAWTE CpeaHee, TUCHEPCUS, CPEeHEe KBaJIpaTHUUHOE
OTKJIOHEHHE, aCHMMETPHS, FKCIECC, MOJIa, MEANaHa, KOA(PUIMEHT BapHaluy JUIsl IPU3HAKOB X U Y.
OneHuTe CTENEHb OTKIOHEHMS AMIIMPUYECKOTO PACIPEAEICHUS 3TOr0 M3MEPUMOrO IpHU3HAKa OT
HOPMaJIbHOTO paclpeesICHusl.

Jlns aToro 3anonHuTe Tabnuny «Pacyer BBIOOPOUYHBIX OLIEHOK MPU3HAKOB» U MPOBEIUTE PACUETHI
MCTPABJICHHBIX OIIEHOK I'eHEpaJIbHBIX apaMeTpoB. Crenaiite BEIBOJ 0 KO3 pHLIMeHTE BapUaIHH.

HJ[3 Nell «I1IpoBepka CTATUCTHYECKHX THIIOTE3»

ITo nanubM, nosydeHHbIM B /13 Nel u 2, mpoBecTH CTaTUCTUYECKYIO MPOBEPKY CTATUCTUYECKOM
TUIOTE3bl O HOPMAJIbHOM pACHpPEICIIEHUN HM3MEPSIEMOro IMpPU3HAaKa IO CIEAYIOLUUM KpUTEPHSIM: a)
CpeHEMY KBaJpaTUYHOMY OTKJIOHEHHIO, 0) pa3Maxy BapbHPOBaHHUS, B) MOKA3aTEIsIM HCIPABICHHbBIX
acCUMMETpPHH M dKcliecca, T) kputepuio ITupcona X (ypoBeHb 3HAUMMOCTH MpHHATH paBHbM 0.05). B
cllydae MPUHATHS TUIIOTE3bl O HOPMaJIbHOCTH pacHpe/esieHrs HallTH JOBEpUTENIbHbIE HHTEPBAJIbI IS
MaTEMaTHYECKOI0 OKUJaHMs U CPEHEr0 KBa[paTUUHOrO0 OTKIOHEHU ITpH ypoBHE HanéxHocTu 0.95.

HJ[3 Nel2 «BbisicHeHHe KOPPeJISIHNOHHON 3aBUCMMOCTH H3MEPHMBbIX NPU3HAKOB»

[To nannbiM 3amaun, ucciaeayemor B M3 10 NeNe 1-3, nHailTu u 3anucath B KOPPENSILIUOHHYIO
Tabyuily YCJIOBHbIE cpenHue. Ha KoppemsiiiMoHHOM Moje MOCTPOUTh JHMHUM perpeccuu. Haiitu
UCTIPABJICHHBIA KOPPEIALMOHHBIH MOMEHT W KOdpuuueHT Koppesuuu. [IpoBepuTs rumoresy o
HE3aBUCUMOCTH Tpu3HakoB X W Y (ypoBeHb 3HauMMOCTH TpuHATH paBHbIM (.05). Paccuurtarh
KodpuuueHTsl nuHeitHON perpeccun (X Ha Y winm Y Ha X).IlpoBepuTh 3HAUMMOCTH ypaBHEHHS
perpeccun. HailiTu poBepuTenbHbIE HHTEPBAIBI I KOAD(HUIIMEHTOB KOPPEISIUU W JTUHEHHOMN
perpeccuu (ripu ypoBHe Han&xHocTh 0.95).
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Ilpumepnuie Knrouesvie 3a0auu 011 NPAKMUYECKUX OOMAUIHUX 3A0AHUIL:

Tema «Ilpeoen. Henpepvienocmu»

1. Beruucants npenensl:

3 + 2 + — — —
I qim 2 2. fim G- D@ =)
=2 xT—-x—6 n-o  5xt —x" +11
3 2
3. Tim| —— 4. lim 8%
ool 2x° =1 2x+1 =2 (x+2)
1.,
5. lin(}(l—4x)3" 6. lirr&xcthx

2. I/ICCJ'ICZ[OBS.TB Ha HCTIPCPBIBHOCTDH (bYHKI_II/IIO

x—3eciu x<0
5 ecau x =20

Tema «Ilpouseoonan hynkuyuu»

1. Haittu nponsBoanbie U auddepeHnasl mepBoro mopsaKa
) y= Tcosx

_5x+1’
2) y=(2+5x)'=3cos Tx ,

) y= z—4x Larcsinx,

3
4 y=(cosx)*.
2. HaiiT mpon3BoiHyI0 (QyHKIMH, 3aJaHHON HEIBHO e —5xe'—2xy+11=0.
. . x =3cost -5,
3.HaiiTi mpou3BOAHYIO (DYHKIIMH, 33 [aHHOMN TapaMeTPHUCCKH .
y=4t"+5.
4. HaiiTu mpou3BOAHBIC TIEPBOTO TOpsiKa PyHKITUH y= xe”.
y dy 2 x=3t -1,
5. Harture _— g i; GyHKUUI: a) ) 0)y=5 v,
dx  dx =3t7,

> —_ 2 > —
6. a) Hanmmure ypaBHenue kacarenbHol k mapabone y = x — 4x + 2 B touxke ¢ abemuecoit x, =0.

[TocTpoiiTe rpaduk U KacaTeIbHYIO.
6) Hanummure ypaBHeHHE KacaTelnbHOM K KpUBOM X +y’—4x+2y-164=0 BeeTouke C
koopauHarami (7; 11). IlocTpoilTe KpUBYIO U €€ KacaTeIbHYIO.

7. Haitnure Hanbosnpliiee 1 HAUMEHbIIEE 3HAYCHUS QYHKIIMHA HA 3aJaHHOM OTPE3Ke

f(x)=2x"—6x"-18x+7 x0[-2:2].
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1 o .
8. Uccrenyiite hyrkimio Y = —* — 2x * Ha 9KCTPEMYM H TIOCTPOMTE €€ CXeMaTHICCKHil TpaduKk.
3

(x =1’

xZ

9. IlpoBenuTe MOJIHOE UCCIICIOBAHKE U IMOCTPOMTE rpaduK PyHKIUU Y =

10. Beruucnure npenensl, UCOIb3Ysl paBuiio Jlonurans:
. 2x°=8x+13x-10 ;
a) lim—p=2x—+3%7=6
0) lim x Dn(e X—l).

x—+0

11. 3aBMCUMOCTB YTH OT BPEMEHHU IIPU MPSIMOJIMHENHOM JIBUKEHUH TOUKH 33/1a€TCS ypaBHEHUEM

1

§=_t +2t°=3,rMe s — yTh B M, a f — BpeMs B C. BBIUNCIIHTE ee CKOPOCTh U YCKOPEHHE B MOMEHT
3

BpEMEHHU t = 4c .

Tema «/[ugppepenyuposanue ®MII» ,
ln(l -x" -y )

1-4/y
2. Haiitn 3Ha4eHUs1 YaCTHBIX TPOU3BOAHBIX (DYHKIIUN B 3aJaHHOU TOYKE:
1

Az=x" (1)) B)z=1n(\/}+ﬁ) (1:1).
0°u
. Haitt —-, eciim u = xy + sin(x + y).
Ox

1. Haittu oGnacTs onpenencHus GyHKIUA Z =

(98]

4. BpIYHCIUTH IPUOIMKEHHO \/ 5% +2,03%.

5. Haiitu skcTpeMmyMbl pyHKIMH Z =x° + 2y° —4x — 6y + 2.

6. Haiiti mpousBoanyro QyHKIMH 7 = Inx_Iny 4 HarpaBieHuu Bektopa (1;1).
y x
7. Ilpu xakux k>0 rpaguenT GpyHKIMU z = (2x + ky)2 MIEPIEHIUKYISIPEH PAMOU x +y = 2.7

8. HaiiTu skcTpemManbHoe 3HaueHne GYHKIuKM z = 2x +y — y°— x” Ipu ycloBuM x + 2y = 1.

9. Haiitu HanbombIee 3HaueHUE QYHKITAN:
x20 x+2y<l1
A)z=x-2y+5 y=0 B)z=1n(x2+y2) x=20
x+ysl y=0.

Tema «/Iuneiinan anceopa»

1. Pemmts MatpuuHOe ypaBHeHHEe X+3(A-B)=4C, T11e

ol 25 (5 )
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-1 5 6 7 > 3 -1 4)(2
2. Bemonuurs gevicteust | 3 4 2 1 2 +5 2 3|03
0 7 8 2 i 1 -2 3)\4
1 2 3
3. Bsraucnuts onpenenutens 2 0 4.
5 6 7
1 1 2
4. Haitti oGpatnyio Matpuny A~ ,ecm A=|2 -1 2.
4 1 4

5. Pemmth cucTeMbl TMHEHHBIX aNreOpandecKux ypaBHeHUH o ¢popmynam Kpamepa, MaTpUIHBEIM METO/IOM,
MertojioM ["aycca:

3x, +4x, +2x;, =3 x, +x, —x; =36
A) 92x, —x, =3x, =3 B) 3x, —x, +x; =13.
X, +5x, +x; =2 2x, +x, +x; =7

6. Pemmts cuctemy metomom [aycca
X, +x, ¥+3x; —2x, +3x; =1
2x, +2x, +4x, —x, +3x, =2
3x, +3x, +5x, =2x, +3x, =1
2x, +2x, +8x; =3x, +9x, =2
2x, +x, +x; =0
7. PemnTh cCTEMY OJHOPOIHBIX YPAaBHEHHI 5x,—=x, =x; =0

x, —3x, =3x, =0

Tema «Bexkmopnasa anzeopa»

JlaHBI KOOPAMHATHI BEPIITHH MUPAMUIBL A, A, A A, :
Ai(1:3:6), A2(2:2:1), As(=1;0:1), A4 (—4:6; =3). Haiiru:
1) nmuny pebpa AA,;

2) yroq Mexay peopamu A A, HAA,;

3) yrom Mexnay peOpoM AA, U TPAHBIO A, A,A;;

4) miouiaab rpaHu A AA;s;

5) 00BbeM MUPaAMUIBI.

Tema «Ananumuueckan ceomempus. Kpuewvie 2-20 nopaoka»

1. B Tpeyronpuuke ¢ BepmmHamu A(2,1), B(5,3), C(-6,5) naiitTu anuHy OMCCEKTPHUCH! yIiia A, eciiu
U3BECTHO, YTO OMCCEKTpHCA JIEIUT MPOTUBOJIEKAILYIO0 CTOPOHY Ha YacCTH, MPONOPLHUOHAIbHbIE
JUIMHAM IPUJIEXKAIUX CTOPOH.

B kakoit Touke npsamasi, npoxojsias uepe3 Touku A(3,-2) u B(-1,2), nepecekaet och Oy.
Haiitu paccrosanue mexny npssMeiMu 4x-3y-7=0 u 4x-3y+3=0.

Hanucate kaHOHMYECKHE U NTapaMETPUYECKUE YPaBHEHUS MPSAMOM, MPOXOJAIIEH Yyepe3 TOUKU
M(2,1,-1) n K(3,3,-1).

El

5. Ilposectu npsmyro uepe3 Touky A(2,0,-1) nepnenauKyaspHo miockoctd 3x+4y-z+4=0.
6. Ilposectu miiockocTh yepe3 Touky A(2,0,-1) mapamiensHo iockoctu 3x+4y-z+4=0.

7. Ilposectu mnockocth uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).

8
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a) x> —9y* +2x+18y+73=0;
6) 2x> +3y> —4x+6y-7=0;
B) y> —4x—2y-3=0.

Tema «OobviKHOGEHHbBIE OUpPepenyuanbHble YPAGHEHUA NEPBO20 NOPAOKA»

1. Haiftu oOmuii uHTerpanm uinu oodmee pemeHue auddepeHnnanbHOro ypaBHEHHS HEPBOTO
nopsiaka (B mpuMepe 3)pemnTth 3aaauy Komm):

2+2 _ 2
DNa-xty +xy? +x=0,2) y =X 2T
2x” —6xy

r+ - 2 +
3T xy,4)lzdx—xy—1dy=o.
y) =1 X X

2. Haiitu obmiee pemenue auddepeHInanbHOro ypaBHEHHUS:
D y"xInx=y",2) 1+x>)y" +2xy =12x°.
y'"'=2sin” ycosy
m .
y(d) =57 =1
4. Haiitu obmee penienne nudgepeHInaIbHOT0 YpaBHEHHS (B IPUMeEpe ) peIuuTh 3aaady Komm):
3) y'"—4y"+5y ' =6x>+2x-5, 4) y"+2y" -3y =(8x+6)e”,

3. Haittu pewenue 3anaun Komm:

5) y"' =4y +4y =e*(cosx+3sinx),6) y'"' —64y" =128cos8x — 64¢™",
7){ y'"+y=1/sinx |
y(rr/2) =1, y'(71/2) = 71/ 2
5. Pemute cucremy /1Y mepBoro mopsiaka AByMs crioco0amMu - MOJCTAHOBKH U METOJIOM Dilnepa

{y' =2x-5y+e’

X =y-6x+e™”
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Tema «Teopua eeposamnocmei»

[IpousBoauTcss 5 BBICTPENOB IO pe3epByapy C TOPIOYUM, MPUYEM pe3epByap IOCJe MEPBOTO
nomnaganvss B HCErO0 BOCINUIAMCHSACTCA, a IIOCJIC BTOPOIO IMoOmagaHud B HCETO — B3PLIBACTCH.
BeposiTHOCTh IONIaiaHKs B pe3epByap npu Kaxaom BeicTpesie paBHa 0,3. HailTu BeposiTHOCTH TOTO,
YTO pe3epByap OyleT MOJ0KKEH, HO HE B30PBETCS.

B cembe Tpoe nereii: 2 manbuuKa M JIeBouka. JleTw UrparoT Ha KyxHe. BeposaTHOCTH TOro, 4to
MQJIBYUKH Pa300bIOT mocydy cooTBeTcTBeHHO paBHa 0,7 u 0,8, a mns neBouku — 0,4. Haiftu
BEpPOSITHOCTH TOTO, YTO MOcyaa OyaeT paoura.

Cama momagaeT B MUIIEHb NIPYA OJHOM BBICTpeEIie ¢ BepoATHOCTHIO 0,8, Maiiia — ¢ BEpOSITHOCTBIO
0,7, a ITama — ¢ BepositHOCThIO 0,75. Cama BeicTpenui 2 paza, Mama — 3 pasa, [1ama — 1 pas, nocie
Yero B MUIICHU ObUTO OOHAPYKEHO OJHO OoTBepcTHe. KakoBa BEPOSTHOCTH TOTO, YTO B MHIIICHb
nonajia Marma?

Pa3pelB  CBS3M MNPOMCXOAUT B OJHOM W3 3BEHBEB TelIe(POHHOrO Kades. Montép
MOCJIEIOBATENbHO IPOBEPSIET 3BEHbs, OOHapyxkuBas MecTo paspbiBa. CoOCTaBUTH  PsIX
pacripenienieHust yrciaa oOCJIeOBaHHBIX 3BEHBEB, €CIU BEPOSTHOCTh pa3pbiBa I KaXIOro
3BCHA ITIOCTOSIHHA U PaBHA P.
3ajad psl pacupeneraeHus: JUCKPETHOHN CilydailHOM BEeMUUHBI X.
X |1 2 3 4 5 6
P 0,03]0,15]0,20 | 0,35 | 0,15 |?
[Moctpouts MHOTOYroNbHUK pacnpenencHus. Omnpenenuts (GYHKLIHIO —paclpenesieHus u
Dl X]
)

.. m
MOCTPOUTH €€ Tpaduk. BerYucIuTh MaTeMaTHIECKOE OXKUTAHNE *, AMCHCPCHUIO

- <X< +
CpCAHCC KBAAPATUUICCKOC OTKIIOHCHUC 0)‘ U BCPOATHOCTH P(mx 0= Xs= m. o, )

3amana GyHKIUS pactpeesieHUs CIydailHOW BETMYUHBI X
0, x <3,

1, x>5.

Haiitu motHocTs pacnpenenenus. [loctpouts rpadpukn ¢GyHKIMM H  IUIOTHOCTH
pacupeneneHrs. BbIUMCINTE MaTEMaTU4YECKOE OXKHUIAHHUE, MJUCIEPCUI0 U BEPOATHOCTH
P(X U0, 4)).

B tabnuue npuBenéH 3akoH paclpelesieHUs] BEPOSTHOCTEH CHCTEMBbl CIy4alHbIX BEIMYHH
X, V)

|
1
F (x) =ﬁ—x3 +12x> —45x +54), 3<x<5,

X
v i -2 -1 0 1 2
1 0,01 0,03 0,04 0,14 0,08
0,07 0,06 0,04 0,10 0,05
3 0,05 0,03 0,16 0,06 a
o’, 0’

m.,

o m .
Haiitu: xodddummenr «a»;, mMaTeMaTHuecKue OXHUIAHUS Y, mucnepcuu x y.

r.,
kod(purment koppensauu - Y.
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7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUA IPOMEKYTOYHON aTTecCTALMHA

a) [lnanunp

€MbIC PE3YJIbTAThI Oﬁy‘leﬂlflﬂ H OIICHOYHBIC CPeACTBA 1JIA NIPOBCACHUSA l'[pOMe)KYTO‘IH()ﬁ aTTreCTalunum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIINN

[TnaHupyembie pe3yybTaThl
oOyueHus

O1ieHOYHBIE CpeaCTBa

OIIK-1 - cnoco0HOCTBIO HCI0JIb30BATH OCHOBHbIE 3aKOHDI €CTECTBEHHOHAYYHBIX JTUCHUIIJIUH B ﬂpO(l)eCCl/IOHaJIbHOﬁ AEATCJIbHOCTH, IPUMEHATDH METO/bI
MAaTEeMaATH4Y€C€CKOIo aHaJdu3a U1 MATEMAaTHY€CKOIo (KOMﬂblOTepHOFO) MOACTHUPOBAHUSA, TCOPETUICCKOI'O U IKCIIEPUMEHTAJIBHOI'0 UCCJICA0BAHUSA

3HaTh

- OCHOBHbIC IIOJIOKEHUSI TEOPUHU TIpeje-
JIOB ¥ HETIPEPHIBHBIX (QYHKUUH, rpaduku
OCHOBHBIX 3JIEMEHTAapHBIX (DYHKIUH H

UX CBOMCTBA, OCHOBBI UHCJICHHOI'O
peLeHus TPaHCLIEHAEHTHBIX
ypaBHEHUH,

- OCHOBHBIE TE€OPEMBI TU(QepeHInalb-
HOI'O U UHTErPAJIbHOIO HCYUCIICHUS
(yHKUME OHOM M HECKONBKUX IMepe-
MEHHBIX, MeTOAbl AU HepeHIHaTHLHOTO
UCUYHCIICHUS HCCIeNoBaHuA (QyHKIUi,

OCHOBBI YHUCIICHHBIX METO/I0B
BBIYHCIICHUS OTIPEICTICHHBIX
UHTETPAJIOB,

- OCHOBHBIC THIBI OOBIKHOBEHHBIX
mubdepeHINaNbHBIX  YpAaBHEHUH |

METO/BI UX PEIICHHUS,
- OCHOBHBIE MTOHSTHS TEOPUHU
BEPOATHOCTEN U MaTEMATUYECKOMN
CTaTUCTUKU

TeopeTuueckue BONPoOChl A1 3a4eTa

1. ®ynxuwms. CrnocoOsl 3aganust. O6nacts onpenenennsi. OCHOBHBIE dIeMEeHTapHbIe (YHKIMH, UX CBOWCTBA,
rpaduku.

2. TIpenen ¢pynkmuu B Touke. [Ipenen pynkumu B 6eckoHeunocTr. OAHOCTOPOHHUE TIPEIETIHI.

3. beckoHeyHO Maiible ¥ OECKOHEYHO OoubIne QYHKIUH, CBS3b MeX 1y HUMH. CBOICTBa OECKOHEYHO MaJIbIX
GyHKIUH.

4. TeopewMsl o mpenenax. PackpeiTue HeonpeneneHHOCTEMN.

3ameuarenbHbIEC IPEICIBL.

CpaBHeHHe O€CKOHETHO MabIX (PYHKIMHA. DKBUBAICHTHbIC OECKOHEYHO Mallbie (PYHKIIMA U OCHOBHBIC TEOPEMBI O

HuX. [[ppuMeHeHne K BEIYHACICHHUIO TIPEIEIIOB.

HenpepsiBHOCTS yHKITNH B TOUKE. TOYKH pa3phiBa U UX KIACCHPUKAIIHS.

OCHOBHBIE TEOPEMBI O HETIPEPHIBHBIX QYHKIUAX. CBOMCcTBA (DYHKIIMH HETIPEPHIBHBIX Ha OTPE3KE.

[TpousBosHas GyHKIHH, €€ TECOMETPUIESCKUI U (PU3NYECKHI CMBICII.

0. YpaBHeHus KacaTesbHOIM 1 HOpManH K KpuBoi. [luddepeHunpyemocts QyHKINH B TOUKE.

1. ITpousBoiHast CyMMBI, pa3HOCTH, NPOHU3BEACHHsI, yacTHOTO (yHKUMit. [Ipon3BoaHas Ci10KHOM 1 00paTHOM

GyHKIUH.

JuddepeHunposanue HESIBHBIX U MapaMeTPUIECKH 3aJaHHBIX (yHKIMH. Jlorapupmudeckoe

muddepenumposanue.

13. ITpon3BOJHBIE BHICIIIUX MTOPSIIKOB.

14. Inddepentnan dyakmun. I'eometprdeckuii cmpicn quddepenmmana. OCHOBHbIE TeOpeMbl 0 nuddepeHIranax.

15. ITpumenenne auddepenimana K MpUOITHKSCHHBIM BEIYUCICHUSIM.

16. OcHoBHBIE TeopeMbl AudepeHnanbHoro ucuanciaeHus: Pomrs, Jlarpamka u Koy,

17. I1paBuno Jlonurans.

18. YciioBust MOHOTOHHOCTH QYHKITHH. IKCTpeMyMbl QyHKIHH. Heo0Xo1umMoe 1 10cTaToOuHOE YCIIOBHUS SKCTPEMyMa
byHKITHY.

19. HanGomnbnree 1 HanMeHbIIee 3Ha4eHUs (DYHKIIMN Ha OTPE3Ke.

20. BeimrykiiocTs rpaduka pyHkimu. Touku neperunba. HeoOxoammoe n 1ocTaTogyHOE yCIOBHSI TOYEK Meperuoa.

21. AcuMnOTOTHI rpaduka QYHKIHH.

22. TleprooOpa3Has. HeompeneneHHBI HHTETPA U €T0 CBOMCTBA. TabauIa OCHOBHBIX HHTETPAJIOB.

oW

oo

12.




CrpyKTypHBII
JIEMEHT

KOMIICTCHIIN

[Tnanupyembie pe3ysibTaThl
oOyueHus

O1ieHOYHBIE CpeNICTBA

23.
24.
25.
26.
27.
28.
29.

30.
31
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

OCHOBHBIE METO/IBI HHTETPUPOBAHUS: 3aMEHA IIEPEMEHHON M HHTETPUPOBAHHE 110 YaACTIM.

HHTeTpUpOBaHre panoOHAIBHBIX (YHKITHH.

HHTEeTpUpOBaHUEe TPUTOHOMETPUIECKUX (HYHKITHH.

WHTeTpupoBaHre UppaIioHadIbHBIX (YHKITHHA.

OnpeeneHHbI HHTETpal KaK Mpejie)l HHTErPAIbHOW CYMMBI, €r0 CBOMCTBA.

®opmyna Hetorona — Jleliouuia. OcHOBHBIE CBOWCTBA ONPEAEICHHOTO HHTETpasia.

Brruncienye ornpeaeeHHoro HHTerpaia (3aMeHa NepeMeHHOM, HHTErpUpoBaHue 110 YacTsiM). FIHTerpupoBanue
YETHBIX M HEUETHBIX (YHKIHH B CHMMETPHUYHBIX IIpeesiax.

HecoGcTBeHHBIE HHTETPATTBL.

I'eomeTprueckre u pU3HYECKUe IPUIIOKEHUS ONPE/ICIICHHOTO HHTErpaa.

O6umacte onpenenenuss ®HII. [Ipexen, HenpepbiBHOCTh. CBOHCTBA (GYHKITHH, HEMTPEPHIBHBIX B OTPaHUICHHON
3aMKHYTOH o0nacTty.

YacTHble MPOU3BOAHBIC MIEPBOTO IMOPAIKA, UX TEOMETPHIECKOE UCTOIKOBAHHE.

YacTHble MPOU3BOAHBIC BEICIINX MOPSAKOB.

Jubdepenmupyemocts 1 oaHbIN auddepennnan GQyHKum.

[IpumMeHeHre TOMHOTO qU(epeHIraia K MPUOIMKSHHBIM BEIYUCICHUAM. JuddepeHimaibl BBICIIUX ITOPSIKOB.
[poussonnas cnoxuoit Gpyukiwu. [TloaHas IpOU3BOIHAS.

WuBapuanTHOCTH (hOpMBI NTOSTHOTO A depeHnmrana.

Juddepenunpoanue HesIBHOW QYHKIHH.

KacaTenpHas IIIOCKOCTh M HOPMAITh K IIOBEPXHOCTH.

DkcTpeMyM (YHKLUH ABYX IIepeMeHHBIX. Heo0XomuMoe 1 J0CTaTOYHOE YCIOBHE SIKCTPEMYyMa.

VYcnoBHbI 3KcTpeMyM. MeTon MHOXkUTENEH Jlarpanka.

HawnGonbiiee 1 HanMeHbIee 3HaYeHMs QYHKIIMHA B 3aMKHYTOH 00JIaCTH.

JIBOWMHOM MHTErpaJl: OCHOBHBIE OHITHS U ONPE/ICICHUSI.

I'eoMeTpruecknii U GU3NIECKUN CMBICIT TBOWHOTO HHTETpaIA.

OCHOBHBIE CBOMCTBA IBOMHOT'0 HHTETpaJIA.

Brrancnenne qBOWHOTO MHTErpaia B IEKapTOBBIX KOOPAWHATAX.

[Ipunoxxenus: IBOMHOTO UHTETpAIA.

JuddepeHnmanbHpie ypaBHCHHS: OCHOBHBIC MOHATHS. 3a1a4u, IPUBOIAIINE K T (hepeHIIUATEHBIM yPaBHCHUSM.
Teopema CyIiecTBOBaHUS M €MHCTBEHHOCTH pelieHus An¢hepeHIInaaTbHOTO YpaBHEHHS.

YpaBHEHUS ¢ pa3aeIONIIMUCS IEPEMEHHBIMH.

Onnoponnsie nudhepeHuanbHble ypaBHeHus 1 mopsiaka.

Jluneiinble ypaBHeHUA. Y paBHeHUs bepHyu.

YpaBHeHUE B TOJHBIX AU depeHIanax.

Juddepennnanbapie ypaBHEHHS BBICIINX IMTOPSIKOB: OCHOBHBIC TIOHATHS.

YpaBHEHUS, TOITyCKaIOIINE TOHIKCHHE TTOPSIIKA.
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CrpyKTypHBII
JIEMEHT

KOMIICTCHIIN

[Tnanupyembie pe3ysibTaThl
oOyueHus

O1ieHOYHBIE CpeNICTBA

57.

58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

74.
75.

76.
7.

Jluneiinsle nuddepeHnranbHbe ypaBHEHHS BBICIINX HOPAAKOB. JInHelHbIe ogHOpOAHBIE TuddepeHIranbHbIe
yYpaBHEHHUS 2, N-T0O MOPSIKOB.

Wurerpuposanue JIOY ¢ mocTossHHBIME KO3 (DHUIIMEHTaAMU.

JIuneitasie HeoqHopoaueie JIY. Ctpykrypa obmiero pemenns JIHY.

Metoa Bapualuy MPOU3BOJIBHBIX TIOCTOSHHBIX.

Wurerpuposanne JIHAY ¢ noctossHEBIMU K03 PHUIIIEHTaMU 1 TPABOH YaCTHIO CIIELHAIBHOTO BUJIA.

Cuctemsl muddepeHuanbHpIX ypaBHeHHH. Teopema CylecTBOBaHus U €AUHCTBEHHOCTH pelieHus. Meton
UCKJIIOYEHHS AJIsl PELICHHUSI HOPMAIbHBIX CHCTEM AN GEepeHIINATIBHBIX yPAaBHEHHUH.

DJeMeHThl KOMOMHATOPUKH: IEPECTAaHOBKH, Pa3MEILCHNUS, COUSTAHHUSI.

OCHOBHBIE TIOHATHS TEOPUU BEPOSITHOCTEN: HCIIBITAHUE, COOBITHE, BEPOSITHOCTH COOBITHSI.

JleiicTBus Hajg cOOBITHAME. AnreOpa coObITHIA.

Teopembl ClIOKEHUSI U YMHOKEHUSI BEPOSITHOCTEH.

®opmyna nonaHoit BepoatHocTu. Popmyina belteca.

ITocnepoBaTenbHOCT HE3aBUCUMBIX UCTIbITaHUN. DopMyna bepHyu.

CiydaiiHble BEITMYUHBL, UX BHIBI.

Psan pacnpenenenus. @yHkuus pacupeseneHus, ee cBoicTsa. [I10THOCTH pachpeneneHus, CBONCTBA.

UuncnoBble XapakTEPUCTHKM CIIy4aWHBIX BEIMYMH: MAaTEMAaTHUECKOE OXHWIAHUE, [UCIEPCHsA, CpEIHee
KBaJIpaTH4ECKOE OTKJIOHCHHE.

HopmainbHblil 3aK0H pacnpeeneHys CIy4aifHO! BeTHUUHBbI.

CucTeMsl cltyyaifHbIX BeIMYHMH. 3aKOH pacnpeaenaeHus. YUCI0BbIe XapaKTePUCTUKU CUCTEMBI CITyYaiiHbIX BETUYHH.
3aBUCUMOCTh CIIy4alHbIX BEJIUYHUH.

[Tpeamer mMareMaTHUECKOM CTaTUCTUKY. | 'eHepasibHasi COBOKYITHOCTD M BEIOOpKaA. Bapuarnmonnsiii psia. [Tonuron.
I'ncrorpamma. OMnupuueckas QyHKIHS pacipeiesIeHHUsI.

CraTtucTuieckue OLEHKH apaMeTPOB PACIPEIEICHNS TCHEPATbHON COBOKYITHOCTH.

Cratucruueckas nposepka runores. Kpurepuii cornacus. Kpurepuii [Tupcona.

KoppensmuoHHbI aHamn3. OMIupHIecKuid Ko3GUIUEHT Koppesaiuu. Haxoxnenue ypaBHeHMsI THHEHHON
perpeccuu MEeTOI0M HaMMEHBIINX KBaAPATOB.
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CrpyKTypHBII

[Inanupyemslie pe3ynbTaTsl

3JIEMEHT O1ieHOYHBIE CpeNICTBA
oOyueHus
KOMIIETEHIIUHA
'YMeTh — KOPPEKTHO BBIPAXXaTh U IIpumepnvle npakmuyeckue 3a0anus 01 IK3amena u 3auema:

APTYMCHTHUPOBAHO 000CHOBBIBATH
[PEHICHUE THUIIOBBIX 3a/1a4 IO M3y4YacMbIM
pa3aciiaM MaTEMaTUKHU

OPUMCHATH OCHOBHBIC ITOHATUSA U

IMCTO/IbI anre6p51 1 MaTéMaTH4€CKOIro
AHAJIM3a U1 pCUICHUA THUIIOBBIX 3a/1a4;

pacro3HaBath 3P GEKTUBHBIC

[pe3yabTaThl 00PabOTKH
PKCTICPUMEHTATBHBIX JAHHBIX OT
Hea(h (hEeKTUBHBIX

1. Pemnts Matpuunoe ypaBHeHHe X+3(A-B)=4C, rae

1 3 3 8 8 6
A= B= C=
-2 -4 -7 5 -3 9
2. PemnTh crcTeMbl IMHEHHBIX anreOpandeckux ypaBHEHHUH 1mo ¢popmynam Kpamepa, MaTpUIHBIM METOJIOM, METOJIOM
["aycca:
3x, +4x, +2x, =3
2x, —x, =3x;, =3
x, +5x, +x, =2
A (L1;3:6), A, (2;2:1), A (—1,0;1), A, (—4;6;-3).
3. JlaAbl KOOPAMHATHI BEPIITHH ITAPAMHUIBI Ad A4, ;1 ( ) 2 ( ) 3 ( ) 4 ( )
Haiitu:

1) nmuay pedpa A4, ;

2) yron Mexny pedpamu Ady u Al ;

3) yrox Mmexmy pedpom A4, 1 TPaHbIO A A4, ;

4) momaab rpaHu Ad A, ;

5) 00beM TTUPAMHUIBI.

4. B Tpeyronbauke ¢ BepmmHaMu A(2,1), B(5,3), C(-6,5) HaliTH ATUHY BBICOTHI M3 BEPITUHBI A.

5. HancaTs kaHOHMYECKHE W TTapaMeTpUIecKue ypaBHEHUs IPsIMOH, Tipoxoasimei depe3 Touku M(2,1,-1) n K(3,3,-1).
6. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, Mpoxoasiei uepes Touku A(1,0,2), B(-1,2,0), C(3,3,2).

7. Jloka3ath, 4TO MPSAMBIC TapalICIbHEL:

x+2 _y-1_z x+y=z=0

3 -2 1, x"y-5z-8=0
8. Haiitu yron mexxay npsiMoii, npoxoasiueit uepes Touky A(-1,0,-5) u Touxy B(1,2,0), u mnockoctsio X-3y+z+5=0.
9. OnpenenuTs THI KPUBOU 2-T0 MOPAIKA U HOCTPOUTh JTUHUIO!

x* =9y’ +2x+18y+73=0 _
2x* +3y° —4x+6y-7=0
y2 -4x-2y-3=0
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10. Beraucnure mpeaensl:

1+4x—x* . 6) liml_COS4x~ )1 /2x_ _ 5

a) lim ; i
o x+3x7 +2xt x-0 2x[dgx lim x-3
d —52 =
11. Hatinure a s GyHKUMit: a) y = e4x . 0) x=ciglt,
dx y = In(sin 27).
12

12. Uccnenosars QyHKUMIO U OCTPOUTH € rpaduk: y =2 +

x2 -4
13. Boruncimts: a) 3 —\/g +i, 0) (1 _i)zg.
14. HaliTu HEONIPEAENEHHBIN MHTETPA: a)J.sin?)x [dosSxdx, 0) .[ 1—-cosx dx B) J( 2x+5)édx.

(x —sinx)*
V20 xdx

'z[\/x2+5.

1
16. BeraucnuTh onpeeIeHHbIH HHTErpat JA Ax Ghresin xdx -

15. Beruncauts onpeaeneHHblil HHTerpant

0

— 2 _
17. Hatitn 1wuromanb ¢GUryphl, OrpaHHYCHHON NWHUAMH: X — 4, y =4x.

-1 0

0 0
18. VI3MeHUTD MOPSIIOK HHTEIPUPOBAHHUS J'dy J‘ fdx + J'dy J‘ fdx.
2 =2y L=y

19. Berunciauth J‘J‘ﬂ, D:x<y< VI=x%, x=20-
o /xz + yz
[ 2 2 3
= - - + -
20. HaiiTit ¥ HOCTPOUTH O0JIACTh OTPEACICHUS (PYHKIIUH u I-x" -~y (=) .

— .3 .
21. Hatitn mommerit muddepennnan pynkoun: < — X Iny—sin 2xy.
22. HaliTn 9acTHBIE TPOM3BOJHBIC TMEPBOTO MOPSAKa (HYHKIIUU:

z = 5x%y* 4+ In( x + 4 y)

. _ [.2 2
23. Hamucath ypaBHEHHE KacaTEIbHON INIOCKOCTH M HOPMAJIHX K TIOBEPXHOCTH Z =4/ X~ + ¥y~ B Touke (3, 4, 5).

— 2 3
24. UccnenoBath Ha SKCTpeMyM QyHKIuo0 & — X — 2xy + 4y
25. Pemure 3anauy Komm: yCOS2 xdy = (y2 + l)dx, y(O) =0.




26. Haiinute obiee pemenne nuddepeniuansaoro ypasuenus v +y' = e?*.
27. Pemuth oHOpOAHYIO crcTeMy auddepeHInaibHbIX YpaBHEHHUI:

x'=6x-y,

y' =x+4y.

2 3 =2
28.HaiiTi Bce KOMIUICKCHBIC YHCIA, YIOBJICTBOPSIOLIME 3aJaHHBIM ycnoBusM < — & — Z . HaiijzeHHble 4yucia
3amnucaTh B TPHTOHOMETPHUYECKOHN U IMOKa3aTebHOM (hopmax.
w

1-i
§ . 4 2
29. Beraucanth 3HaueHUs QyHKITU: cosi, InG +4i), e .

N 4 _qQ1: N

30. Haiiti kopuu ypaBuenns Z = 81i u n306pa3uTh UX Ha KOMILIEKCHO# IIIOCKOCTH.
31. Bel9uCauTh HHTETPAT:

T

z? :
j—_dz; y:z=2e%,0=<¢p <
z 2
¥

33. IIpu nocraBke ¢ 3aBoaa Ha 6a3y 1000 panxuonprueMHHUKOB, y 55 BBIIUIN U3 CTPOs JaMmibl. Haiitu BeposiTHOCTB TOTO,
4TO B3ATHIN HayIa4y NIPUEMHUK OYICT UCTIPABHBIM.
34. [IaTHanATh S9K3aMEHAIIMOHHBIX OMJIETOB COAEpIKaT IO 2 BOIPOCA, KOTOPBIE HE MTOBTOPSIIOTCS, YK3aMEHYIOLIUHCS
3HaeT ToJIbKO 25 BompocoB. Haiitn BeposiTHOCTB TOTO, YTO 9K3aMeH OyJIeT C/IaH, €I AJIsl TOT0 JOCTaTOYHO OTBETUTH
Ha JBa BOIIPOCA OJTHOTO OmeTa.
35. IlpuHUMaeM BEPOSTHOCTH POXKACHHS MajbuHKa U JEBOYKH paBHBIMH. HaliTii BEposSTHOCTH TOTO, 4uTO cpeau 10
HOBOPOXKICHHBIX 6 OKa)KyTCSl MaJTbUNKaMHU.
36. JlaH 3aKOH pacrpeaeneHus TMCKPETHOM CITyJaiHON BEITMYHHBI:

X: 110 120 130 140 150
p: 0.1 0.2 0.3 0.2 0.2
BEIUMCIIUTH €€ MaTeMaTHIECKOe OXXHUIaHNe, TUCTIEPCHIO U CpEAHEee KBAAPATUIECKOe OTKIOHCHHE.
37. JlaHa (yHKIUS pacipeneeHrsI HeIPEPBIBHOM CTyJaitHONW BEJTMYNHBI X

HaiiTi 3aKOHBI pacpeesIeHNs] COCTABIISIOMNX, KO UIIMEHT Koppesun

0 npu x<0
0,25x° (x+3) npu 0<=x<=1
F(x)= 1 npu x>1
Haiitu mutoTHOCTE pacnpeaencuus f(X), IOCTPOUTH ee TpaduK, BEPOATHOCT MONMAIaHus B 3a1aHHbIi nHTepBai [0,5; 2],
Mx, Dx, Ux .
38. 3amaHo pacnpeeneHue BEpPOSITHOCTEN TUCKPETHON ABYMEPHOMH CllydallHON BETHUUHBIL:
Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03
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Bnanets

- MPaKTUYCCKUMH HABBIKAMH
UCTIOJIB30BaHMS MATEMATHUSCKUX
MOHATUM U METOJIOB (U3y4aeMbIX
pas/ienoB MaTeMaTHKH) MPU PEIICHUH
TIPUKJIATHBIX 32/1a4;

- HaBBIKaMU 00OOIIICHHUS PE3yJIbTATOB
pelieHus, pe3yIbTaToB 00paboTKU
CTaTUCTUIECKOTO IKCIICPUMEHTA;

- croco0amu OTICHUBAHUS 3HAYHMOCTH U
MPAKTHYECKON MPUTOTHOCTH
MOJYYEHHBIX PE3YJIbTATOB

IIpumepnsle npuknaonvle 3a0a4u u 3a0aHus
3aganmne 1. 3aBHCUMOCTB yTH OT BPEMEHU MPH MPSIMOJIUHEHHOM TBUKEHUHN TOYKHU 33aCTCS YPaBHCHHEM

1
1.3 2
s =—t"+2t"—3,rne S —nyTb BM, a { — BpeMs B ¢. BBIYHCIIUTE €€ CKOPOCTh U YCKOPEHHE B MOMEHT BPEMEHU

t=4c.
S [’f\) =3-x7 vx, =1 .
3ananme 2. K rpaduky GpyHkimm < V- * B ero Touke ¢ abcuuccor 0 T L mpoBeaeHa KacarenbHas. HaiiTu momap

TPEYTOJIbHUKA, 00Pa30BaHHOI'0 KaCaTeIbHON M OTPE3KaMH, OTCEKACMBIMH €0 Ha OCSIX KOOPIUHAT.

3aoanue 3 . /[ns pewenus 3a0ayu coenaiime CXeMamuiecKull Yepmedic . noayuume QYHKYUOHAIbHYIO 3a8UCUMOCHTb HO
yKazanuto k 3aoade. Hatioume obnacmo onpedenenus 5moil pyHkyuu no cmuiciy 3adayu. Beiuuciume 3uavenus 3mou
dyHKyUY npU Mpex paziuyHblX 3HAYeHUsX apeymenma. Hccnedytime gynkyuto na naubonvuiee u HaUMeHbUlee 3HAUEHUS.
Omeembme Ha 80NPOC 3a0ayU.

«Ceuenue monnenss umeem hopmy npsaMOy2OIbHUKA, 3A8ePULEHH020 NOYKpYeoM. Tlepumemp ceuenus 18 m. Ipu kaxom
paouyce norykpyea niowads cevenus 6yoem Haudoavbuiell?»

S S =S(r)

Obosnaubme paduyc nonykpyea yepes U u evipasume niowaos © ceuenus xax ¢ynxyuro om T :

3ananue 4. [Togymaiite, ¢ HOMOLIBIO CPEICTB KAKOTO pa3jeiia MaTeMaTHKH MOXKHO PELINTh CIEAYIOLIYIO 3a/1a4y.

«[11s1 yOOpKkH cHera Ha yJHIax TOpoJia UCIOIb3YIOTCS CHEroyoopoUuHbie ManuHbl. OHM paboTalOT B TEUEHUE CBETIIOTO
. 3

BpeMeEHH CYTOK ¢ 6 10 18 4acoB ¢ MOCTOSHHO# ckopocThio yoopku cHera 400 (M”/4). I3MeHeHue oObema cHera,

ds

2
— =120 — 51, S(I)
BBINA/IAIOIIETO HA YJIHUIBI TOPOJIAa B TOPOJE B TEUEHHE CYTOK, MOKHO OIHCATh YPaBHEHUEM dt rie -
4 —
00beM cHera (B M), BHINABILEro 3a Bpems 7 (B uacax), O €7 £ 24. B yoment Bpemenn’ = O na ynumax ropoza nexur 1000

S(r

M’ cHera. YCTaHOBHTE COOTBETCTBHE MEKIY BPEMEHEM ¢ H 0OBEMOM CHEra, JIEKAIIEro Ha YIHIAX Topo/Ia ( ) o>
CocTaBbTe MAaTEMaTHICCKYIO MOJIENb OTOM 3aJIa4M U PEIIUTE e€.

3ananme 5. CyrouHass MOTPEOHOCTh OJJICKTPOIHEPTHMH B HACEIEHHOM ITYHKTE SIBIIACTCS CIy4ailHOH BEITUYHHOH,

3000 kBm /u

MaTeMaTHIeCKoe 0XKHIaHue KOTOPOH paBHO , a qucriepcust paBHa 2500. OeHUTh BEPOSITHOCTH TOTO, YTO

3500 kBm /u .

B Ommkaiiime CYTKH pacxod 3JICKTPOOHEPrun B 3TOM HACCJICHHOM IYHKTE 6y[l€T C 2500 A0

3ananue 6. UTo 3HAYUT OIICHUTH FeHEepabHBIE TapaMeTphl 1o BeIOOpKe? ChopMmynupyiiTe onpeneneHne TOueTHO
oneHku. OnpeaenuTe cMeleHHbIe U HeCMeTlleHHbIe, d((eKTUBHBIE 1 Hed()(HEKTUBHBIE, COCTOSITEIbHBIC U
HECOCTOSATEINIbHbIC OLEHKH I'eHEepalIbHBIX napameTpoB. [[powirocTpupyiite onpeaeneHns: reOMeTPUIECKH. 3aMHIIUTe

pacueTHble (HOPMYJIBI IS CIPYIIIHPOBAHHBIX M HECTPYIIMPOBAHHBIX JAHHBIX: BEIOOPOYHOro cpennero X (yKaxure ero
BEPOSITHOCTHBIN CMBICH); BBIOOpOUHOM mucnepcui Dg. Kak olleHuTh MaTeMaTHIeCKOe OXKHUIaHNE TI0 BRIOOPOYHOH
cpenaeir? OneHnTe QUCTIEPCHIO TIO UCTIPABICHHOH nuctepcry. KakuMu SBISIOTCS TOYSUHBIE OIIEHKA MaTeMaTHIeCKOTO
OKHIaHUS, TUCTIEPCUU M CPETHETO KBAIPATUIHOTO OTKJIOHEHHS: CMEIIEHHBIMHU HIIH HET, 3((EKTUBHBIMH HITH
Hed((HEKTHUBHBIMH, COCTOSTEITLHBIMH HUITH HECOCTOSATEITHHBIMU ?

3angaua 7. JIjus u3ydeHus KOJUYECTBEHHOTO MPU3HaKa X W3 FeHEpaIbHOM COBOKYNHOCTH M3BJEYEHA BEIOOPKA
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X, "+, X, obrema 71, uMeromas JTaHHOE CTATHCTHYECKOE paclpesieTIeHue.

1). IlocTpoiiTe NOJUTOH YacTOT.
2). Ilocrpoiite sMIMpuYecKyto GYHKIMIO paclpeieIeHusI.
3). ITocTpoiiTe rucTorpaMMy OTHOCUTENIBHBIX YacTOT.

4). Haiinute BEIGOPOYHOE CpeiHee X , BRIOOPOUHYyro aucnepeno [, , BEIGOPOUHOE CpeiHee KBaJpaTHIecKoe

2
OTKJIOHCHHC 0-6 , ICTIpABJICHHYIO JUCIEPCHUIO S M MCIPABJICHHOE CpeaHEee KBaAPaTHUYCCKOE OTKIOHCHHUE S .

9

13

17

21

25

29

33

37

5

10

19

23

25

19

12

7
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6) HOpﬂIlOK NnmpoBE€aACHUSA HpOMe)l(yTOqHOﬁ aTTeCTalluM, NMOKAa3aTEC/JIM U KPUTCPUH OLICHUBAHUSA

[TpomMexyTouHas aTTecTalys Mo JUCIUILTHHE «MaTeMaTHKa» BKIIFOUAET TCOPETHISCKHUE BOTIPOCHI,
TTO3BOJISIIONINE OIICHUTh YPOBEHb YCBOEHUS 00YYAIOIIMMUCS 3HAHUH, U MPAKTUIECKHE 3aJaHHs,
BBISBJISIOIINE CTEIIEHb CHOPMUPOBAHHOCTH YMEHHUU U BIIaJCHHIA, IPOBOANTCS B (popme sk3amena (1 u 2
ceMmecTpsl) U B popme 3auera (3 cemectp).

DK3aMeH 110 TaHHOW AUCIUTUTHHE IPOBOIUTCS B YCTHOH (JOpPME MO IK3aMEHAIIMOHHBIM OMIeTaM, KaXK bl
M3 KOTOPBIX BKJIIOYAET 2 TEOPETUIECKUX BOMPOCA U J1BA MPAKTHUECKUX 3aaHMsL.

Moka3aTenn u KpUTEPUN ONIEHNBAHNUS IK3aMeHA:

— Ha OIICHKY «OTJMYHO» (5 0aJ1J10B)— 00yJaroNuiicss JEMOHCTPUPYET BHICOKHH YPOBEHb
c(hopMUPOBAHHOCTH KOMIICTCHIINM, BCECTOPOHHEES, CUCTEMATHIECKOE U TITyOOKOe 3HaHUE yIeOHOTO
MaTepuana, CBO0OOIHO BRITIOIHICT MPAKTHUECKUE 3aaHUs, CBOOOTHO OTICPUPYET 3HAHUSIMHU, YMECHUSIMH,
NPUMEHSIET UX B CUTYAIIUSX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OIICHKY «X0po1o» (4 6ajia)— 00yJaronuiicss AeMOHCTPUPYET CPEIHUN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIICTEHIIHIA: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHEI, HO JTOIYCKAIOTCS
HE3HAYHUTEIbHBIC ONMIMOKH, HETOYHOCTH, 3aTPYAHCHUS TIPY aHATUTHYSCKUX ONEpPaIUIX, IepEeHOCe 3HAHUI
Y YMCHUH Ha HOBbIC, HECTAHIAPTHBIC CUTYAIlUH.

— Ha OLICHKY «YI0BJIETBOPUTEJIbHO» (3 0aj1j1a) — 00yJaroLuiicss JEMOHCTPUPYET IOPOrOBBIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIHIA: B X0OJI¢ KOHTPOJIBHBIX MEPONPHUSATHI TOMTYCKAIOTCS OLTHOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIHHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YYaIOIUICS UCTILITHIBACT
3HAYHUTENLHBIC 3aTPYHECHUS MIPH OTIEPUPOBAHIH 3HAHUSAMU M YMEHHSIMH TPH UX MEPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OIICHKY «HEYA0BJIETBOPHUTEIbHO» (2 6ajliia)— 00yJaronuiics AEMOHCTPUPYET 3HaHUS He OoJiee
20% TeopeTHUecKoro MaTepuaa, JOIMyCcKaeT CyIeCTBECHHBIE OMMNOKH, HE MOYKET TTOKa3aTh
WHTEIUICKTYaIbHBIC HABBIKW PEIICHHS MPOCTHIX 3a/1a4 WM HE MOXKET IMOKa3aTh 3HAHUS JTaXKe Ha YPOBHE
BOCTIPOM3BEACHUS U O0BSICHEHUS HH(POPMAIIHY.

— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (1 6a/1) — o0yJaromuiics He MOXKET IT0Ka3aTh 3HAHUS Ha YPOBHE
BOCITPOU3BE/ICHUS U 00BICHEHUSI HHQOPMAIIMY, HE MOXKET MTOKa3aTh HHTEIUICKTYAIbHbIC HABBIKH
pelIeHUs IPOCTHIX 3a]1a4.

Ilokazamenu u Kpumepuu oUeHUEAHUA 3a4ema:

- Ha OLICHKY «3a4TeH0» 00y4Jalonuiics mokaseiBaeT chopmupoBanHocTh komnerenuuii OITK-1 mo
pasznenam 3-ro ceMecTpa, T.€. IOKa3bIBaeT COOTBETCTBYIOIME 3HAaHU (II0 KpaliHel Mepe, Ha ypOBHE
BOCIIPOU3BEICHUS U 00BACHEHUS HH)OPMAIINK) U MHTEJJICKTYalIbHbIE HABBIKH PELICHUS MPEI0KEHHBIX
B TaOmuIe 1m.7a) 3aaad4;

- Ha OLICHKY «He 3a4TeH0», 00yJaroluiica He MOXKET [I0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BECHUS U
00bsCHeHNS NH(OPMALINH, HE MOXKET T0Ka3aTh HHTEJUICKTyaIbHbIC HABBIKM PELICHHS IPOCTHIX 3a1ad.



8 YueOHo-MeToqu4ecKkoe M MHGOPMALIMOHHOE 00ecnieyeHHne JUCHUIITTHHBI (MOTYJI51)
a) OcHOBHafA JUTEpaTypa:

1. IIunauer B. C. Beicirast maremarnka: yueonuk / B.C. IllumageB. — Mocksa: MHDPA-M, 2019. — 479
c. — (Bpicmiee obpazoBanue). — www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-101787-6. - Tekcr:
snekTpoHHbid. - URL: https://new.znanium.com/catalog/product/990716. — Pexxum qoctymna: 1Jist aBTOPH3.
MTOJIL30BaTEIICH.

2. Maremarnka: yue6. mocodue / FO.M. [lanunos, JI.H. Xyp6enko, I'.A. Hukonosa, H.B. Hukxonosa, C.H.
Hypuera ; nmox pen. JI.H. Xyp6enko, I'.A. HukonoBoii. — Mocksa: UTHO®PA-M, 2019. — 496 c¢. — (Bricuiee
oOpasoBanme:  bakamaspmar). - ISBN  978-5-16-102130-9. - Tekct: oanekrponnsni. - URL:
https://new.znanium.com/catalog/product/989799. — Pexum gocTyma: 1js aBTOPHU3. MOJIb30BATEICH.

0) JlonoTHUTeIbHAS JJUTEpaTypa:

1. Teopus BeposATHOCTEH M MaTeMaTHUeCKasi CTaTUCTHKA: Y4ueOHoe mocobue / buprokosa JI.I'., boopux I'.1.,
MartseeB B.U., - 2-e u3a. - Mocksa: HUIL MTH®PA-M, 2017. - 289 c. (Bricmee o6pa3oBanue: bakamaspuar) ISBN
978-5-16-011793-5. - Teker: anexkrponnbidt. - URL: https://new.znanium.com/catalog/product/370899.— Pexum
JIOCTYTIA: ISl aBTOPHU3. TIOJIB30BATETEH.

2. MareMaTuka B IpuUMepax 1 3amadax: yued. mocodbue / O.M. Jlertsapesa, JI.H. Xyp6enko, I'.A. Hukonosa,
H.B. HuxonoBa, C.H. Hypuea. — MockBa: UH®PA-M, 2019. — 372 c¢. — (Bsicmee oOpa3oBaHue:
baxanaspwuar). - ISBN 978-5-16-102288-7. - TexkcT: 3IEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/989802.— PexxumM mocTyma: sl aBTOPHU3. TOJI30BaTeIIeH.

3. ®uxrtenronsll, .M. OCHOBBI MaTeMaTUYECKOTO aHAM3a: yuyeOHUK: B 2 dacTsax / [.\M. ®uxteHronpi. —
10-e uzn., crep. — Cankr-IlerepOypr: Jlans, [6. T.]. — Yacth 2 — 2019. — 464 ¢. — ISBN 978-5-8114-0191-

8.— Tekct: onekTpoHHBIN //  DleKTpoHHO-OMOMMOTeuHass cucrema  «Jlamp» :  [caiit]. —  URL:
https://e.lanbook.com/book/115730 (mata obOpamenus: 23.09.2020). — Pexum pgoctyma: uisi aBTOPH3.
MOJI30BATEICH.

B) METOAMYECKHE YKA3ZAHUSA

1. AGpamoBa, 1.M. DrieMeHTBI BEKTOPHOH anreOphl U aHATUTHIECKON reoMeTpur: MeToandeckue yKa3zaHus
IUIs cTyneHTOoB | Kypcea Beex crenmanbHocTe. — MI'TY, 2008. — 16 c.

2. Axwmanosa, 3.C. Heonpenenennslit materpan: Terpaab-kouncmekT — MI'TY, 2008. — 23 c.

3. Baxpymea, .A. Kpussie u noBepxHoctu 2 mnopsaka. IlonspHas cuctema koopauHat. [IpakTukym —
Marnautoropck: I'OY BIIO «MI'TY um. I'.11. Hocoa», 2009. — 19 c.

4. TopstueBa, H.A. Teopus GyHKINH KOMIUIEKCHOTO MEPEMEHHOTO: METOIUYEeCKUe YKa3aHUS W BapHAHTHI
WHIUBUIYabHBIX 33JaHUM JJIs1 CTYJEHTOB BCeX cnennanbHocTeit — Marnuroropek: ['OY BITIO «MI'TY um. I''H.
Hocosa», 2011. — 28 c.

5. I'pauena, JI.A. OnpeneneHHbIN HHTETPANT: METOAMYECKHE YKa3aHUS IS CTYyICHTOB — Marautoropck: I'OY
BIIO «MI'TY um. I'"'1. HocoBa», 2010 — 12 c.

6. I'paueBa, JILA. DOnemMeHTbl JMHEHHON anreOpbl, BEKTOpHOW aireOpbl W aHAJIUTUYECKOW T'€OMETPHU:
YuebHoe mocobue. - Marauroropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 63 c.

7. I'yruaa E.M. JlaGopaTopHblii pakTukyM 1o cratuctuke ¢ npuMmeneraneM EXCEL: Merox. yka3z. s
nabopaTopHBIX padoT Mo MaTeMaTHueckol cratuctuke.- Marautoropek: ['OY BIIO «MI'TY um. .. HocoBa»,
2009 — 40 c.

8. Nzocor A.B. T'apmonmdeckuii aHaim3: MeTOOWYeCKHE YKa3aHWs W BAapUaHTHl 3afJaHuil s
CaMOCTOSITETIbHOM padoThl M KOHTPOJIS 3HaHUH cTyaeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, U.A. CoOwiTust 1 BepositHocTh. Yacts 2: Metoa. yka3. - Marauroropck: 'OY BIIO
«MI'TY um. I'.1. HocoBa», 2010. — 25 c.

10. Masuenko, E.II. Tlpouseognas u auddepenuman ¢pyunkiun. I[Ipaktukym.- Marautoropck: I'OY BIIO
«MI'TY um. I''M. HocoBa», 2010. — 38 c.

11. Masuenxko E.II. MccnenoBanue ¢yHkimid u moctpoeHue rpadukos. [Ipaktukym. — Marautoropck: [OY
BIIO «<MI'TY um. I''1. HocoBa», 2011. — 20 c.

12. CaBymxuna H.®. Kombunaropuka. CoOwitne u BepostHocTb. Yacth I: KomOunatopuka. AnreGpa
coObITHii: MeTon. yka3zaHHsA NO AWCHUIUIMHE «MaremaTtuka» AJisi CTyIeHTOB | Kypca Bcex CrenuanbHOCTEH. —
MI'TY, 2007. - 17 c.

r) DJIEKTPOHHbIE PecypcChI:
1. AxmanoBa 3. C. HeonpeneneHHblid HHTETPAJl: OT TEOPUU K MPAKTUKE [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / 3. C. Akmanosa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 a5eKTpoH. onT. AUCK
(CD-ROM). — URL:



https://magtu.informsystema.ru/uploader/fileUpload ?7name=1304.pdf&show=dcatalogues/1/1123520/130
4.pdf&view=true. — MakpooOnekT. — CBenenus 1ocTymHbl Takke Ha CD-ROM.

2. Ananutnueckas reomerpus [OnekTpoHHsli pecypce]: npaktukym / T. I'. Ky3una, O. C.
Annpocenko, T. B. Mopo3zoga, O. B. Ilerposa; MI'TY. — Marautoropck, 2010. — 114 c. : wr., Tab. —
URL.:
https://magtu.informsystema.ru/uploader/fileUpload 7name=313.pdf&show=dcatalogues/1/1068918/313.
pdf&view=true. - MakpoOOBEKT.

3. Anucumos A. JI. Marpuisl. Onpenenutenn. CUCTEMBbI TUHEHHBIX alTreOpandecKux ypaBHEHHUI
[DnexTpoHHBIi pecypc]: yuebHoe nocodbue / A. JI. Auucumos, T. A. bonnapenko, I'. A. Kamenesa ;
MI'TY. - Marautoropck: MI'TY, 2017. - 1 anektpon. ont. quck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3361.pdf&show=dcatalogues/1/1139107/336
1.pdf&view=true. - Makpoo6bekT. - ISBN 978-5-9967-1000-3.

4. bongapenko T. A. MHTerpanpHoe UcUUCIeHNe (PYHKIIMH OJHON NEPEeMEHHOH [ DIeKTPOHHBIH
pecype] : yaednoe nocobue / T. A. bormapenko ; MI'TVY. - Marautoropck: MI'TY, 2017. - 1 anekTpoH.
ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload’name=3342.pdf&show=dcatalogues/1/1138511/334
2.pdf&view=true. - MakpooObekT. - ISBN 978-5-59967-1001-0.

5. bynsrueBa C. B. MaremaTuka: npeaensl 1 HEMPEPHIBHOCTh (DYHKIIMH OJTHOM TIEPEMEHHOM.
[IpakTuxym [DnexTpoHHbIH pecypc]: yuedHoe nocobue / C. B. BynsrueBa; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 anektpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3338.pdf&show=dcatalogues/1/1138500/333
8.pdf&view=true. - MakpooOwekT. - ISBN 978-5-59967-1002-7.

6. beikoBa M. B. Jluddepennmanpapie ypaBHeHUs [ DIEKTPOHHEIN pecypc] : yueOHoe mocodue / M.
B. beixoBa, H. A. KBacosa, H. 1. Kumaiikuna. - Marautoropck: MI'TY, 2012. - 1 31ekTpoH. onT. AUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1045.pdf&show=dcatalogues/1/1119343/104
S.pdf&view=true. - MakpoOOBEKT.

7. N3ocosa JI. A. OCHOBBI MaTEMaTUYECKOTO aHaIu3a [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue.
4. 1. uddepennuansaoe ncurcienue GyHKuu ogHon nepemennoii / JI. A. M3zocosa, JI. A. I'pauea ;
MI'TY. - Marautoropck : MI'TVY, 2015. - 1 sanektpon. ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=1400.pdf&show=dcatalogues/1/1123913/140
0.pdf&view=true. - MakpooOBEKT.

8. Kopoteukas B. A. @yHKIINN HECKOIBKHUX MIEPEMEHHBIX [ DIEKTPOHHBIN pecypc] : yueOHoe
nocobue / B. A. Kopotenkas, 10. A. U3BekoB ; MI'TY. - Maraurtoropck : MI'TVY, 2015. - 1 anexTpoH.
ont. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/116
4.pdf&view=true. - MakpoOOBEKT.

9. Teopus BepoSITHOCTEH U MaTeMaTHYECKas CTATUCTHKA: AJIEKTPOHHOE ydeOHoe mocodue 1
IPaKTUKYM C JIabopaTopHbIMU paboTamu [DnekTponHslid pecypc] / A. B. M3ocos, JI. A. M3ocosa, JI. A.
I'paueBa, E. M. I'yruna. - Maruurtoropck : MI'TY, 2013. - 1 snektpon. ont. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=931.pdf&show=dcatalogues/1/1118948/931.
pdf&view=true. - MakpoOOBEKT.

r) IIporpammHuoe o6ecnieuenne u VIHTEpHET-pecypcehL:

1.

Haumenosanue 110 Ne norosopa Cpoxk neiicTBus TULEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 O6eccpovHO
FAR Manager cBOOOIHO GeccpoyHo
7Zip CBOOOTHO pacpOCTpaHIEMOe OeccpodHo

2. undopmarroHHsie cetu MHTEpHET:



IIpodeccuonaibHbie 0a3b1 JAHHBIX M HHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI

Hassanue xypca

CchlIKa

OnekTpoHHass 0a3a MEPUOAMYECKUX HW3IaHUN
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Harmwonanbuasa

HayuHoro nutuposanusg (PHMHIT)

nH(pOpMaIMOHHO-
aHamMTA4YecKas cucreMa — Poccuiickuit unanekc|URL: https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Axanemus Google (Google

Scholar)

URL: https://scholar.google.ru/

Wudopmannonnas cuctema - EnuHoe OKHO

JOCTYyHa K HHPOPMAIMOHHBIM pecypcam

URL: http://window.edu.ru/

Poccuiickass  'ocympapcTBeHHas
Karanoru

onbIroTexa.

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBIE pecypcebl oubmuorexkn MI'TY um.

I".1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

MexnyHaponHas pedepaTuBHas

ITOJJHOTEKCTOBAsA

crpaBoyHasgs 0a3a  JAHHBIX

1 http://scopus.com

MexayHapoaHas pedeparuBHas
MOJIHOTEKCTOBAsl ~ ClipaBouYHas 0Oasa
Hay4YHBIX M3JaHUM «Springer Nature»

nauubix [https://www.nature.com/siteindex

n

9 MaTepuajibHO-TeXHHYeCKOe obecneyeHue TUCIUIIINHBI (MOTYJIs1)
MaTepI/IaJII:HO-TCXHI/I‘-ICCKoe O6CCHC‘-I€HI/IC JOUCHUITIINHBbI BKJIFOYACT:

Tun 1 Ha3BaHKE AyUTOpUN

OcHalleHue ayAuTOpun

Y4eOHble ayJUTOPUH [Tl IPOBEICHUS
3aHATHH JIEKIIMOHHOTO TUIIA

Jocka, MyTbTUMEAUITHBIC CPEICTBA XPAHCHMUSI, IEpeaaun 1
npeJcTaBieHus: nHpopManuu

YueOHBIC ayTUTOPHH IS TIPOBEIACHUS
MPAKTHYECKUX 3aHATUH, TPYIIIOBBIX U
WH/IMBHUTy AJTbHBIX KOHCYJIbTAITUH,
TEKYIIETo KOHTPOJISA U IMPOMEKYTOTHON
aTTecTaluu

Jocka, MynbTUMEAUITHBIN TPOEKTOP, SKpaH

Komruiekc MeTommyeckux pa3paboToK (pa3aaTodHOro MaTepuania u
METOANYECKUX YKa3aHUI) M\UIU KOMIUIEKC TECTOBBIX 3aJaHUM ISt
MOATOTOBKU M MPOBEACHUS MPOMEKYTOUHBIX M PYOCIKHBIX
KOHTpOJIEH

TTomerenus it caMOCTOATEILHON
paboThI yYarmxcs

[Tepconanbnbie koMnbI0TEPHI ¢ TakeToM MSOffice, BeIxoa0oM B
WuTepHET 1 ¢ AOCTYIIOM B 3JICKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeIbHYIO CPEIy YHHUBEPCUTETA

TTomerieHue Ui XpaHESHHs U
PO IITAKTHIECKOTO 0OCITYKUBAHUS
y4eOHOro 000pyT0BaHHS

[kadsr 17151 XpaHeHHUs YIeOHO-METOIHUECKON TOKYMEHTAIUH,
y4eOHOro 000pyA0BaHUS M YUeOHO-HATIISIIHBIX TIOCOOUI




