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1. OBJIACTh IPUMEHEHUSI PABOYE IIPOT'PAMMBI

11

ITporpamMa yueOHOH IUCIMIUIUHEI SBJISETCS YacThl0 OCHOBHOH IpodeccuoHanbHOM 00pa30BaTeIbHOM NpOrpaMMBbl 110
CICIMANIBHOCTH cpeiHero npodeccruoHansHoro oopasosanus 44.02.01 JlomkonsHoe 00pa3oBaHue.

2. MECTO JUCHUILJIMHBI (MOAY.JI5T) B CTPYKTYPE OBPA30BATEJIbHOM ITPOTPAMMBI

Huka (paznen) OIT: |EH

2.1

TpeGoBaHus K NpeABAPUTEILHON MOATOTOBKE 00y4al0IIerocsi:

2.2

Jucuunmimubl (MOIy/11) M NPAKTHKH, AJ151 KOTOPBIX OCBOEHHe JAHHOW TUCHHUIIMHBI (MOAYJIA) HEOOXOAUMO KaK
npeaniecTByolIee:

221

Bes3omacHoCTh JKU3HEACATSILHOCTH

222

I/IH(i)OpMaTI/IKa u I/IH(bOpMaI_II/IOHHO-KOMMyHI/IKaHI/IOHHI)IC TEXHOJIOT'UU B HpO(l)eCCHOHaHLHOﬁ JACATCIbHOCTH

2.2.3

HpaKTI/IKyM IO COBEPHICHCTBOBAHUIO ABUTATCIIBHBIX yMEHI/Iﬁ 1 HaBbIKOB

224

[Ipon3BoaCcTBEHHAS MTPAKTHKA IT0 MPOQITIO CIICIIHATLHOCTH)

2.2.5

IIcuxonorus

2.2.6

IIcuxoiorus ooneHUs

227

TeOpeTI/I‘{eCKI/Ie U METOJUYCCKHUEC OCHOBBI (1)I/ISPI‘{GCKOFO BOCIIUTAaHUSA U Pa3BUTHUA )leTefI PaHHEr 0 U JOUIKOJIbHOI'O BO3pacTa

2.2.8

KOppeKHI/IOHHaﬂ U Cli€lyalibHas rneaaroruka

2.2.9

OCHOBBI IPUPO/IONIONIB30BAHUS

2.2.10

IIcuxomoro-mneaarorndecKue OCHOBBI OpraHmn3annu 06H.ICHI/IH JieTeit JOMKOIBLHOTO BO3pacTa

2211

Pycckuii s3Ik 1 KyIbTypa pedn

2212

TeOpeTI/I‘{eCKI/Ie 1 METOANYCCKUE OCHOBBI OpraHu3aliun HFpOBOﬁ JCATCIbHOCTHU L[eTeﬁ PaHHEr0 U JOUIKOJIBHOI'O BO3pacTa

2.2.13

TEOpeTI/I‘ICCKI/Ie 1 METOAUYCCKUEC OCHOBBI OpraHU3alvuu IMMPOAYKTHUBHBIX BUI0OB ACATCIBHOCTU ,HCTeﬁ JOLIKOJIbHOT'O BO3pacTa

22.14

VYueOHas pakTHKa

2.2.15

Jletckas nuTepaTypa ¢ IPaKTUKYMOM I10 BBIPa3UTEIbHOMY UTEHHUIO

2.2.16

OCHOBEBI TpaAUuIIMOHHBIX pennmﬁ Poccun

2.2.17

OcHoBHI unocopun

2.2.18

[IpakTHKyM 10 XyA0KECTBEHHONW 00pabOoTKe MaTepHaIoB U N300pa3UTEIbHOMY HCKYCCTBY

2.2.19

ITpon3BoaCTBEHHAS MIPAKTHKA 110 MPOQUIIIO CIICHATBLHOCTH)

2.2.20

Coumonorus

2221

TeOpeTI/I‘IeCKI/Ie 1 METOANYCCKUE OCHOBBI OpraHu3aliunu pr)IOBOfI JACATCIBbHOCTU JOUIKOJIbHHUKOB

2.2.22

Teopm{ 1 METOAMKaA MY3BIKAJIbHOT'O BOCIMUTAHUA C IPAKTUKYMOM

2.2.23

[Tpon3BoACTBEHHAS MPAKTUKA 110 MPODUITIO CIICIUATLHOCTH)

2.2.24

TeopeTnueckre OCHOBBI OPraHU3aIMU OOyUYEHHUS B PA3HBIX BO3PACTHBIX IPyIIax

2.2.25

Teopns{ 1 MCTOAUKA MATEMAaTHYICCKOI'0O pa3BUTHUA

2.2.26

Teopust U METOUKA PA3BUTUS peUl y AeTel

2.2.27

TeopI/m U METOJUKA SKOJIOrH4€CKOro 06p330BaHI/I$I JOIIKOJbHHUKOB

2.2.28

VY4eOHas pakTHKa

2.2.29

3amuTa BBITYCKHOM KBATU(UKAIIMOHHON paboThI

2.2.30

IMoaroToBka BhITYCKHON KBaTH(UKALUOHHON pabOThI

2231

ITonroroBka meTer K IIKOJIE

2.2.32

HpaBOBLIe OCHOBBI 3allIUTHl UHBAJIMNJIO0B U JIUI] C OrPaHWUYCHHBIMH BO3MOXXHOCTAMU 310POBbS

2.2.33

IMPON3BOJICTBEHHAS ITPAKTUKA (ITPEAAWUITIIOMHA )

2.2.34

[Tpon3BoaCTBEHHAS MPAKTUKA 110 MPOQHUITIO CHICIIUATBHOCTH)

2.2.35

[Ipon3BoaCTBEHHAS MPAKTUKA 110 MPOQUITIO CHICHUATEHOCTH)

2.2.36

Teoperuueckue U METOIMUECKUE OCHOBBI B3aMO/ICHCTBUS BOCIIUTATEIS C POAUTENSAMH (JIMLAMHU, UX 3aMEHSIOIINMH) U
COTPYAHUKaMH JIOUIKOJIBHOM 00pa3oBaTeIbHON OpraHu3aluu

2.2.37

TCOpeTI/I‘ICCKI/Ie 1 IPUKITaTHBIC ACTICKThI MCTO,I[PI‘ICCKOP'I paGOTBI BOCIIUTATENS €T JOILIKOJIbHOT'O BO3pacTa

3. IEJIN U 3AJAYN JUCHUTIJIMHBI (MOAYJISI) - TPEBOBAHUS K PE3YJIBTATY OCBOEHUSA JUCHUIIJIMHBI

(MOZY.JIST)

B pe3ysbTaTe 0cBOeHMS AUCHUILIUHBI (MOAYJIs1) 00yYaIOIIMIiCs T0JIZKEH:

3.1 3narn




MOHATHUS MHOKECTBA, OTHOILIEHUS MEKIY MHOKECTBAMH, ONIEPALlUH HaJ HUMH;
MIOHSTHUS BEJIMYUHBI U €€ U3MEPEHUS;

HCTOPHIO CO3/IaHUS CUCTEM E€AMHUL] BETUUUHBL;

9TaIlbl Pa3BUTHS MOHATUH HATYpPaJIbHOTO YMCIIA U HYJISl; CHCTEMBI CUMCIICHHUS;
TIOHATHS TEKCTOBOH 3a/1auy 1 TPOIIecca ee PEelICHus;

HCTOPHIO Pa3BUTHSI TEOMETPHH;

OCHOBHBIE CBOWCTBA T€OMETPHUYECKUX (DUTYp Ha IUIOCKOCTH U B IIPOCTPAHCTBE;
TIpaBMJIa IPUOIMKCHHBIX BBIYUCIICHHH;

METO/Ibl MATEMATHYECKON CTATUCTUKH.

3.2 Ymern

IPUMEHATh MaTEeMaTHIECKHAEe METOMBI JUIS PEIICHU NPOo(hecCHOHANBHEIX 3a/1a4;
pelaTbh TEKCTOBBIE 3a/1a4H;

BBITIOJTHATH IPHOIKEHHBIE BHIUICIICHNS;
IPOBOJUTH SIEMEHTAPHYIO CTATUCTHIECKYIO 00pabOTKy MH(GOPMaLUH U pe3yJIbTaTOB HCCIICNOBAHUMN, IPEACTABIATh 10Ty YCHHbIE
JaHHBIC TPAPIICCKH.

OK 2: Oprann3oBsIBaTh COOCTBEHHYIO I€ATEIbHOCTD, ONPEAEISITH METOAbI penieHusi MPodecCHOHAIBHBIX 32/124, OLIEHUBATH
uX 3¢ (peKTUBHOCTH H Ka4eCTBO.

IIK 3.1: Onpeneasith Heu M 3aJa4M, IJIAHUPOBATH 3aHATHSA € IeTbMH JOIIKOJIbHOI0 BO3pacTa.

IIK 3.2: IIpoBoauTh 3aHATHSA ¢ 1eTbMH JOLIKOJIBHOT0 BO3pacTa.

IIK 3.3: OcyiecTBJSTh NeAArorn4eckuii KOHTPOJIb, OLEeHMBATH NPOLECC U Pe3yIbTATHI 00y4eHHUs! JOLIKOJIbLHUKOB.

IIK 3.4: AHa1u3upoBaTL 3aHATHUS.

IIK 5.1: Pazpa6aTbhIiBaTh MEeTOAHMYECKHE MATEPHAJIBI HA OCHOBE MPUMEPHBIX C y4eTOM 0CO0eHHOCTei Bo3pacTa, rpynibl U
OT/eJbHBIX BOCHUTAHHUKOB.

IIK 5.2: Co3naBaTth B rpyine npeaMeTHO-pPa3BHBAIOLIYIO Cpeaxy.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOY JIS)

Kon HaumenoBanue pa3znesioB u TeMm /Buja | Cemectp / | HacoB | Komneren- |JIutepatypa u| Unre | Ipumeuyanue
3aHATHS 3aHATUs/ Kype 107011 3J1. pecypchl | pakT.
Paznen 1. Beenenue

11 Beenenue /Tema/

1.2 Ienp, 3aauun, npeamer u 05 |OK2IIK 3.1 JI1.1
OpraHu3alllOHHas CTPYyKTypa yueOHOi MK 3.2 K | JI1.2J12.1J13.1
IUCHMIUIMHEL «MareMmaTtukay. Pons n 33IIK34
MECTO Y4eOHOW JUCIUTLITUHBI [IK 5.1 IIK
«MatemMaTrka» B Mpoh)eCCHOHATBHON 5.2
MOJIrOTOBKE BBIITYCKHUKOB IO
CIennaIbHOCTH «/lomKonbpHOe
oOpazoBaHue
/JTex/

Pa3znen 2. MHo:kecTBa

2.1 OTHoIIEHNE MEKAY MHOKECTBAMHU. 1

/Tema/




2.2 OcBoeHnue crioco00B 3aJaHUsI MHOKECTBA U 3 |OK2IIK3.1 J1.1
WJUTIOCTPALMs OTHOLIEHUS MEXKILY MK 3.2 IIK | JI1.2J12.1J13.1
MHOJKECTBAaMH Kpyramu Diiniepa - Benna. 331IK34
/Cp/ MK 5.1 TIK

52

2.3 Onepanuu Hag MHOKecTBaMu. /Tema/

24 Ilepeceuenue MHOXecTB. OObeIUHEHNE 05 |OK2IIK 3.1 J1.1
MHOXeCTB. BelunTaHne MHOKECTB. MK 3.2 IIK | JI1.2J12.1J13.1
JlekapToBO NPOU3BEICHUE MHOXKECTB. 331K 34
/JTex/ MK 5.1 T[IK

5.2

2.5 IIpakTudeckoe 3aHsATHE 2. 1 |OK2IIK3.1 J1.1
Brimonnenue onepanuit Hax MK 3.2 TIK | JI1.2J12.1J13.1
MHOKECTBAMH, B TOM YHCJIE C TOMOIIBIO0 33IIK34
Kpyros Oiiepa-BenHa. IK 5.1 TIK
Mp/ 5.2

2.6 BeInonHeHue onepaiyii Hajl 4 OK2TIIK 3.1 JI1.1
MHOXECTBaMH, B TOM YHCJIE C TTOMOIIBIO0 MK 3.2 TIK | JI1.2J12.1J13.1
Kpyros Diinepa-Benna. /Cp/ 331IK3.4

MK 5.1 TIK
52

2.7 CmopenupoBaTh 33349y (CUTyaIuio) Ha 4 OK2TIIK 3.1 J1.1
(hopMHpOBaHHUE MOHATHUS MHOXKECTBA, MK 3.2 TIK | JI1.2J12.1J13.1
OTHOIICHUS MEXTy MHO)KECTBaMH, Ha 331IK34
BBITIOJIHEHHE OTlepaliii HaJ MHOXKECTBaMU IIK 5.1 TIK
IUTSL IeTei JOIIKOIBHOTO BO3pacTa Ha 52
OCHOBE IIPUMEPOB.

/Cp/

2.8 OnemenTsl KoMOUHaTOpUKH. /Tema/

2.9 PemuTs nmpaktudeckue 3amaun 4 OK2TIIK 3.1 JI1.1
npoQ)ecCHOHAILHON HAIIPABICHHOCTH C MK 3.2 TIK | JI1.2J12.1J13.1
TPUMEHEHHEM DIIEMEHTOB 331IK34
koMmOuHaropuku. /Cp/ K 5.1 TIK

52
Pa3nen 3. DiieMeHThbI FeOMeTPHH.

3.1 OCHOBHBIE CBOICTBA FT€OMETPHUECKUX
¢uryp Ha rutockocth. /Tema/

3.2 IIpeobpa3oBanue reoMeTpUIECKUX GUTYD 4 |OK2IIK 3.1 J1.1
(TocTpoeHne CHMMETPHYHBIX MK 3.2 TIK | JI1.2J12.1J13.1
reoMmeTpuueckux guryp, reomorerus). /Cp/ 331K 34

MK 5.1 1IK
52
3.3 BrImomHUTE YepTeku NpeastoKEeHHBIX 4 OK2TIIK 3.1 J1.1
reoMerpuyeckux guryp. /Cp/ MK 3.2 K | JI1.2J12.1J13.1
331K 34
MK 5.1 TIK
52

3.4 OCHOBHBIE CBOHCTBA F€OMETPUUECKUX
¢uryp B mpoctpanctse. /Tema/

3.5 IIpaxkTuueckoe 3anstue 4. 2 |[OK2IIK 3.1 J1.1
M3roToBUTE MakeT NPOCTPAHCTBEHHOM MK 3.2 TIK | JI1.2J12.1J13.1
reoMeTpudeckoi Gpurypsl (1o BeIOOPY 33I1IK3.4
00yy4aromerocs) U COCTaBUTh 33/1aHHUE C MK 5.1 IIK
MPUMEHEHUEM JIaHHOW (PUTYpbhI HA 5.2
3aHATHUAX C JomKonbHuKamu. /T1p/

3.6 CrhenaTh 4epTex MPOCTPAHCTBEHHBIX 4 |OK2IIK3.1 J1.1
¢duryp (ky0, napayuiesenumne, HUIHHAD, K 3.2 TIK | JI1.2J12.1J13.1
KOHYC, 11ap, nupamuna). /Cp/ 33MK34

MK 5.1 TIK
52
Paznen 4. Metoabl MaTeMaTH4ecKoi
CTATUCTHKM.
41 IIpaBuna mpuOIMKEHHBIX BEIYUCICHUH.

/Tema/




4.2 IIpumMeHeHne npaBuil MPHUOITMKESHHBIX OK2T1IK 3.1 JI1.1
BBIYUCIICHUI TIPH PEIIEHUU TPAKTHYECKUX IIK 3.2 TIK | JI1.2J12.1J13.1
3angau. /Cp/ 33IMK34

IIK 5.1 TIK
52
4.3 DJIeMEHThl MaTEMAaTHUYECKOW CTaTUCTUKH.
/Tema/

4.4 IIpenmer u 3a1aun MaTeMaTHYECKON OK2IIK 3.1 JI1.1
cratuctuku. O030p METOJI0B MK 3.2 TIK | JI1.2J12.1J13.1
MaTeMaTHYeCKOH CTaTHCTHKH. 33IMK34
Bri6opounslit MeToa. OCHOBHBIC TOHATHUS K 5.1 TIK
MaTeMaTHYeCKOH CTaTHCTHKU: 5.2
TeHepaJIbHasi COBOKYITHOCTh, BEIOOPOYHAs
COBOKYIIHOCTb, 00BEM T€HEPaNbHON
COBOKYITHOCTH, 00hEM BBIOOPKH
/J1ex/

4.5 Bri6opouHoe pacnipeneneHue.

/Tema/

4.6 IIpencrasienue rpadpudecku OK2TIK 3.1 JI1.1
CTaTUCTUYECKOTO HHTEPBAILHOTO PAA. MK 3.2 K | JI1.2J12.1J13.1
/Cp/ 331IK3.4

MK 5.1 TIK
52

4.7 AHanu3 1 00paboTKa epBUYHON OK 2TIK 3.1 JI1.1
CTaTUCTUYECKON HH(OPMaLUU MK 3.2 IIK | JI1.2J12.1J13.1
npoQecCHOHALHON HAIIPABICHHOCTH 331IK34
(rpynmupoBKa B CTaTUCTUYECKUE MK 5.1 IIK
BapUaIOHHBIC PSIIIbI, UX TpaduuecKoe 5.2
MIpe/ICTaBIICHHE).

/Cp/

4.8 BbI6O0OpOYHEIEC YHCITIOBBIC XapaKTEPUCTUKH.
/Tema/

4.9 BribopouHoe cpenHee apupmeTrdeckoe, OK 2TIK 3.1 JI1.1
Meauana, Moja. PaccenBanue u TIK 3.2 TIK | JI1.2J12.1J13.1
XapaKTepUCTUKU PAaCCEUBaHMs: pa3Max, 33I1K34
BBIOOpOYHAs AUCTIEpCHs, BBIOOpOUHOE TIIK 5.1 TIK
cpelHee KBaApaTUIHOE OTKIOHEHHE, 5.2
UCIIpaBJICHHAS JUCIEPCUsL.

/JTex/

4.10 IIpakTuueckoe 3ansTue 7. OK2IIK 3.1 JI1.1
Brruncnenne BHIOOPOYHBIX YHCIOBBIX IIK 3.2 [IK | JI1.2J12.1J13.1
XapaKTePUCTHK IIPU OLIEHKE Pe3yJIbTaTOB 331IK34
o0yueHus (BBIOOPOYHOE CpelHee, MK 5.1 TIK
MeIuaHa, MOJia, pa3Max, BEIOOpOYHast 5.2
JTUCTIEPCHSl, BHIOOPOYHOE CpeliHee
KBaJipaTuuHOe oTKIoHeHue). /T1p/

411 MeToabl KOppENALHMOHHOIO aHAIN3a.

/Tema/

412 Wsmepurensubie mkansl. [kana OK 2 TIK 3.1 JI1.1
unrepBainos. lllkana ornomenui. Illkana MK 3.2 TIK | JI1.2J12.1J13.1
HanMeHoBanui. [lIkana mopsinka 33IIK34
Koppensmuonnas 3aBUCUMOCTb. TIK 5.1 IIK
Koadduumenr nuueitHoM Koppessiinun 5.2
TMupcona. KoadduuueHt panropoit
xoppemsiuu Cnupmena. Kpurepuit u
JOCTOBEPHOCTH 3aBUCHMOCTH.

Koa¢pduuuent accounanuu.
KoadduumeHT KOHTHHTSHIIHUH.
IIpuMeHeHne METOJOB MaTeMaTHYeCKOM
CTAaTHCTHUKH NIPH aHAIN3E [IeJarOTHIeCKOro
nponecca. /Jlex/

4.13 IIpakTudeckoe 3aHsaTHE 8. OK2IIK 3.1 J1.1
HccnenoBanue 3aBUCHIMOCTH MEXKIY MK 3.2 TIK | JI1.2J12.1J13.1
Ka4eCTBEHHBIMU CTATUCTUYECKUMHU 33IMK34
JTAaHHBIMH. IIK 5.1 TIK
Mp/ 5.2




4.14 HccnenoBanne 3aBUCUMOCTH MEXTY OK2TIK 3.1 J1.1
KOJIMYECTBEHHBIMU MOKA3aTEIISIMU, MK 3.2 IIK | JI1.2J12.1J13.1
XapaKTePU3yIOIMKUMH Ne1arornaecKuii 331IK34
npouecc. /Cp/ MK 5.1 IIK

52

415  |HccrnenoBaHue 3aBUCHMOCTH MEXILY OK2TIIK 3.1 J1.1
KaueCTBEHHBIMHU CTATHCTUIECKUMU MK 3.2 TIK | JI1.2J12.1J13.1
JaHHbIMH. /Cp/ 33I1IK3.4

MK 5.1 IIK
52
Pa3zpges S. BesimuuHa u npouecc ee
H3MepeHus.

51 Bennuuna u ee u3mMepeHne, CpaBHeHUE
BEJINYHH.

/Temal

5.2 CocraBieHUE aJIrOPUTMa U3MEPUTEIBHON OK2IIK 3.1 J1.1
JIeSTENBHOCTH U CPAaBHEHUS BEJIHYNH, MK 3.2 TIK | JI1.2J12.1J13.1
pa3paboTKa 3a7aHuil Ha U3MEpeHUe 331K 34
BEITMYMHEI C yUYETOM BO3pacTa K 5.1 TIK
JTOLIKOJILHUKOB. /Cp/ 52

53 CuCTeMbI eIMHUIL BEJTMYHH, HATYPaJIbHOES
YHCIIO U HOJIb.

/Tema/

54 Ucropus co3naHus CUCTEM €AWHHIL OK2TIIK 3.1 J1.1
BEITUYHH. DTambl Pa3BUTHS TOHITHHA MK 3.2 TIK | JI1.2J12.1J13.1
HaTypaJbHOIO YKUCIa U HyJS. 331K 34
/JTex/ IK 5.1 TIK

5.2
Pazgen 6. Cucremsbl cunciIeHus.

6.1 [To3WIIMOHHBIE U HETTO3HIOHHBIE CUCTEMBI
CYMCIICHUS.

/Tema/

6.2 Brinonnenue apupMeTHIECKUX ONepauii OK2TIIK 3.1 J1.1
B TIO3UIIMOHHBIX CHCTeMax cuucieHus. /Cp/ MK 3.2 TIK | JI1.2J12.1J13.1

33MK34
MK 5.1 [IK
5.2

6.3 Pabora B IMO3UIIMOHHBIX CUCTEMAX
CYHCIICHUS.

/Tema/

6.4 Beinonnenue ynpaxxHeHUH Ha IEPEBOJ OK2TIIK 3.1 J1.1
YHCeN U3 OJJHOI CUCTEMBI CUMCIICHHS B MK 3.2 IIK | JI1.2J12.1J13.1
npyryto. /Cp/ 33MK34

MK 5.1 T1IK
5.2
Paznen 7. TexcToBble 3axaun

7.1 MoenupoBaHue TEKCTOBBIX 3a1ad. /Tema/

7.2 BcnomoratensHbpie MOI€IH TEKCTOBOM OK 2TIK 3.1 J1.1
3aJ1a4m. IIK 3.2 11K | JI1.2J12.1J13.1
Matemaruueckas MOJIeNIb TEKCTOBON 331IK34
3aJ1a4m. IIK 5.1 TIK
/JTex/ 5.2

7.3 CoctaBuTh (WK 10100pATh) TEKCTOBYIO OK2TIK 3.1 J1.1
3a7a4y JJIs TOLIKOJILHUKOB (BO3PACT I10 MK 3.2 IIK | JI1.2J12.1J13.1
BBIOOPY 00Yy4YaroIIerocs) ¥ HOCTPOUTH e¢ 331IK3.4
MOJIeNIb (MUHUMYM JIB€ BCIIOMOTaTEJIbHBIX, IIK 5.1 TIK
MaTteMaTtnuyeckyto). /Cp/ 5.2

5. ®OHJ OIEHOYHBIX CPEJICTB

5.1. KoHTpo/1bHBIE BONIPOCHI H 3a1aHUS

[IpakTuueckue 3amaHus ISl IPAKTUYECKUX 3aHATHH U CAMOCTOSATENILHON paboThI K paszzeny 1.

3aganue 1. ChopmynupoBaTh npasmia 1uddepeHInpoBaHus U 3aIHCaTh TPOU3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKINIL:




1. c'= 8. (tgx)' =
2°. (Xa)l — go. (Ctgx), =
B wactHocTH, X' = 10°. (arcsinx)’ =
(x*)' = 11, (arccox)’ =
(x°) = 122, (arctgx)’ =
(W/X) = 13°, (arcctgx)’' =
f MMPABIWIA JU®®EPEHITPOBAHHUSA
1) _ 14°. u+v)' =
X
3. (kx+b)' = 15°, (u-v)' =
40, X\/
a =
@) 16° (uv)' =
B yacTHOCTH, (ex "=
50. 180. ! !
(log, X)' = N N
B yacTHOCTH, (ln X)' = V - B wacrnocry, V -
(lgx)" =
6°. (sinx)' = ITPOU3BOJTHA S CJIOXKHOM ®YHKIIUN
70, (cosx)' = 192 f(p(x)' =
3ananmue 2.

SIBnsroTcs 1M AaHHBIE QYHKIUH PEIIeHUAMH AaHHBIX JuddepeHInanbHbIX ypaBHEHUH

y=Cce > +ce*, y' +4y'-5y=0.

1. y=ce*+cxe*, y'+2y'+y=0.
2. 8 1
y X' y 8 y
3. y=e4x+2' y =4y.
3apanne 3. SIBisAIOTCA U JaHHbIE (DYHKIMU PELICHUAMH JaHHbBIX U} depeHInanbHbIX ypaBHeHUI:
—2X —2X " '
1. y=ce +c,xe, y'+4y'+4y=0.
3x X " '
2. y=ce”+c,e’, y' -y -6y=0.
3. y=e*-5 y' =3y+15.
. 5 , .
4 y=—, y=-y’
X
3ananmue 4.
1. ITone3ysick HEOOXOUMBIM IIPU3HAKOM CXOJUMOCTH, ITOKA3aTh, YTO PSJI
141,23, . N pacxomures.
4 n+1
2. C nomoripio npu3Haka Jlamambepa peniuTh BOIMPOC 0 CXOAUMOCTH psijia
1 2 3 n
R e SR S
3 3 3 3
3. Tosb3ysick mpusHaxom JleiGrmIIa, HCCIeI0BATE HA CXOMMMOCTB 3HAKOYepeAyfommiica pax | 1.1 1, o 1,
>t3a pagt

Pemmuts crenyromue audepeHImansHple ypaBHEHHS TIEPBOT0 M BTOporo mopsiaka (mist Ne 6-12).

1. Y =Xt
cos” X
2. Yy =-6y.
3. , Xx-1.
Y ="z
y
4. .y .
V1-x?
5. y'-3y+5=0.

6. y"-7y'+10y=0.

y'+4y' +4y=0.




[IpakTudeckue 3a1aHus ISl IPAKTHYCCKUX 3aHATHI U CAMOCTOSATENILHON pabOThI K paszzieny 2.
3ananue 1.

HasoBuTte HECKONBKO 3JIEMEHTOB, IPHHAUIKAIINX MHOXKECTBY:

a) 4uce, KpaTHBIX 7;

0) KBaJpaToOB HATYPaJIbHBIX YUCEIT;

B) NIPOCTBIX YUCE, IPUHAIEKAIIUX IPOMEXYTKY [25; 43];

T') YKcell, O0OpaTHBIX Ky0aM HATypalbHBIX YHCEI.

3ananue 2.

ITycts A — MHOXECTBO MPOCTHIX uKcel Buaa 7N + 2, rae N € N. BepHa nu 3amuch:
a)9€ A;0)23€ A;B)31 € A;1)37 € A

Bamanue 3.

ITycte B — MHOX)ecTBO KOpHEH ypaBHeHus .012723=+—XXX BepHa 11 3amnucs:
a)0€ B;0)-3¢ B;B)4€ B;1)3 ¢ B.

3ananue 4.

B 1aHHOM MHOECTBE BCE JIIEMEHTHI, KpOME OJTHOTO, 00JIaJaf0T HEKOTOPBIM CBOMCTBOM. OIUIIKMTE 3TO CBOMCTBO M HAHAUTE DJIEMEHT,
He 00J1aJaroIuil UM.

a) {CyMMa; pa3HOCTh; MHOXHTEIh; YaCTHOE } ;

0) {4; 16; 22; 27; 30; 34};

B) {1; 15; 16; 25; 64; 121},

r) {CHHUH; KPaCHBII; KPYTJIbIHA; OCKEBbIii; 3eJICHBIN } ;

n) {4; 6; 12; 81; 441; 1113};

e) {O0b; Uprein; Bonra; baiikan; Anrapa; Amyp};

K) {92;169;45;31;117;43};

3) {1ap; nupamuaa; napauiesorpaMm; HUIHHAIP; KOHYC}.

3amanue 5.

3amaiiTe XapaKTepUCTHIECKUM CBOMCTBOM MHOYKECTBA:

a) BCEX MPaBHJIBHBIX MHOTOYTOJbHHKOB,;

0) mapaJuIeIbHBIX MPSAMBbIX;

B) BCEX HATYPAJIbHBIX YKCEI, KPAaTHBIX 5.

3ananue 6.

Kakue u3 cienyronmx MHOXKECTB ITyCThIE:

a) MHOYKECTBO KOPHEH ypaBHEHUS |X — 7| = 7;

0) MHOXKECTBO TIPSAMBIX IUIOCKOCTH, IEPICHIUKYIISIPHBIX ABYM IEPECEKAOIIUMCS ITPSIMbIM;
B) MHOKECTBO permeHuit HepaBeHcTBa; 0)10(2<—X

') MHOXECTBO KOpHe#i ypaBHenust |9 — 5x| = -3;

1) MHOYKECTBO OTPHIIATENbHBIX KOPHEH ypaBHEHHUS [X| = —X.

3aganue 7.

Iycte A = {-4;-3;-2;-1;0; 1,2}, B= {4, 3; 2; 1, 0; -1; -2}, C= {X| -4 <X < 5}. 3anumure ciexyrommne MHOKecTBa A U B, A N B,
AUC,ANC,BUC,ANN,AUN,BUZ (ANB)NN.

3amanue 8.

Haiinute 00beIMHEHHE MHOXKECTB!

a)A={3k+1|ke z},B={3k|ke zZ},C={3k+2|ke Z},

6)A={8k|ke zZ},B={8k+4|ke Z};

B)A={9k+7|ke Z},B={9k+4|ke Z},C={9k+1|ke Z}.

3anganue9.

Hatimure AU Bu A N B, eciin

a) A= {X|x4-13x2+36=0},B={x|x4-8x2+9=0},

6) A={X|3x-9<0},B={x|2x+6 >0}

3ananue 10.

Ioctpouts Bce kyOuyeckue rpadel ¢ He Ooliee ueM § BepIIMHAMHU.

Bamanue 11.

Haiitu kparyaiitiee paccTossHUE OT BEPIIMHBI | 10 BCEX OCTAIbHBIX BEpUIMH rpada, 3aJaHHOTO MaTPHUIICH.

----10

3amaua 12

Jluct Oymaru [Imomkun (H.B.I'orons «MepTBbIe Ayiin») pa3pe3aet Ha Tpu yacTu. HekoTophie 13 MOJTyueHHBIX JIUCTOB OH TaKXKe
paspesaeT Ha Tpu YacTu. HeckonbKko HOBBIX JHCTKOB OH BHOBb Pa3pe3acT Ha TPH 0oJiee MeNTKUe YacTH | Tak Aajiee. Ckonbko [LomKnH
MOJTy4aeT JIUCTHKOB Oymaru, eciu paspesaet K muctos?

IpakTHyeckue 3aIaHus I MPAKTUUSCKHUX 3aHITHI U CAMOCTOSTEIBHON paboThI K pa3aeny 3

3amauva 1.

IMoctpoiiTe TOYKH, COOTBETCTBYIOIINE KOMIUIEKCHBIM unciam:-1; 3+4i, 2-3i, -5+2i.

Bamaya 2.

IocTpoiiTe TOUKH, COOTBETCTBYIOIIME KOMILICKCHBIM dnciam: -8-7i, 2i, -3i, 1.




3amaua 3.

Haiitu CyMMy u pa3HOCTL KOMIIJICKCHBIX YHUCCII:
a)z= -2+i,z2=3+(-1)i;

0)z=2+3i, z=2+(-3)i;

B) z=1-2i, z=-1-2i,

r) z= 3i; z=2+0i.

3agaya 4.

Uro npencTaBiseT TeOMeTPUIECKOe MHOXKECTBO BCEX KOMIUIEKCHBIX YHCEI:
a) x=2;

0) Imz=2Rez;

B) -2<x<0 u 1<y<3.

3anaya 5.

Uro npeacTasisieT TeOMETPUIECKOe MHOXKECTBO BCEX KOMITJIEKCHBIX YUCEI:
a)l<x<3; 6)0<y<2;

B) Rez=Imz.

HpaKTI/I‘IeCKI/Ie 3aJaHus U1 IIPAKTUICCKUX 3aHSITUH U CaMOCTOSITEILHON pa6OTLI K paszaciy 4

Bamaya 1.

Crpenok npou3BOAMT JiBa BBICTpEJIa 110 MUIIEHU. BeposTHOCTh nonananus npu kaxaoMm BoicTpenie 0,8. COCTaBUTh MOJIHYIO IPYIITY
COOBITHI ¥ HAWTH UX BEPOSTHOCTH.

3anaua 2.

CornacHo nporHo3y MeteopoioroB P(moxas)=0,4; P(Berep)=0,7; P(noxas u Betep)=0,2. KakoBa BEpOsSTHOCTH TOTO, UTO OYIET HOXKIb
i Berep?

3agaya 3.

U3 mapTiu u3eNuii TOBapOBe I HayJady OTOMpaeT U3AeNns BRICIIEro copTa. BeposTHOCTE TOro, YTO BRIOpaHHAS BEI[b OKaKETCs
BBICIIETO copTa paBHa, 0,8; nepBoro copra — 0,7; Broporo copra — 0,5. HaliTu BeposITHOCT TOTO, 4TO U3 TPEX HayAady OTOOpaHHBIX
n3Ienuii Oy IyT:

a) TOJIBKO JIBa BBICIIETO COPTA;

0) Bce pasHble.

Bamaya 4.
BeposiTHOCTH nIONIaiaHust B ek IPH CTpenbOe u3 Tpex opyauid Takosel: P1=0,8; p2=0,7; p3=0,9. Haiitu BepoATHOCTH XOTs ObI
OJTHOTO ToTajaHus (COObITHE A) TIPH OJTHOM 3aJITIE U3 BCEX OPYIHM.

3amaya 5.

B tunorpaduun nmeercs 4 neyaTHbIX MalIHHBL. J{JIs KaXK10i MalIMHBI BEPOSATHOCTH TOTO, YTO OHA paboTaeT B JaHHBIH MOMEHT, paBHA
0,9. HaiiTu BEpOSTHOCTH TOTO, YTO B JAaHHBI MOMEHT paboTaeT XOTs Obl OiHa MalIrHa (COOBITHE A).

3anauya 6.

CocTaBbTe 3aKOH pacipeie/IeHusT BEPOSTHOCTEN TUCKPETHOM CITydaiiHO#M BemuuHbl (1.c.B.) X — yncna K BeImageHui X0Tst ObI 0JJHOM
«ecTepku» B N = 8§ OpocaHMsIX Mapbl UIPATBHBIX KYOUKOB.

ITocTpoiiTe MHOTOYTONBHHK pactpeereHus. Haliinte 9uciioBbie XapaKTEPUCTUKH pactpeaeneHus (MOIy pactpeesieHusl,
Mmaremaruueckoe oxunanue M(X), nucniepeuro D(X), cpennee kBaaparudeckoe otkinonesrue S(X)).

3anaua 7.

JuckpeTHas ciydaiiHas BenuuuHa X 33/1aHa 3aKOHOM pacIpeeNeHus
X148

P0,30,10,6

Haiitu dynkuumio pacnpeaenenus F(X) 1 mocTpouTs ee rpaduk.

3amgaya 8.

B marasuHe KymiieHo 3 21eKkTporpudopa: YaliHUK, YTIOT U NBLIECOC. BEpoSATHOCTE BHIXOAA U3 CTPOS B TEUSHUE TApaHTUIHOTO CPOKa
JUISL KaXKJIOTO U3 HUX COOTBETCTBEHHO PABHBI

CocTaBHTB 3aKOH paclpeeleHns CITyqaiHON BeIHIHHBI X — 9HCIIa IPUOOPOB, BBINIECININX U3 CTPOS B TEUEHNE TapaHTHIHOTO CPOKa

3anaya 9.

3anana GyHkuus pacnpenenenus F(X) HenpepbIBHOM citydaiiHoi Bennunnsl X. TpeOyercs:
1) HaliTH IIOTHOCTP pactpezeeHus BeposTHocTel f(X)

2) onpenenuts Kodddurment A

3) cxematuuHo moctpouTh rpaduku F(X) u f(X)

4) naiitu matemarndeckoe oxunanue M(X) u qucnepcuro D(X)

5) HalTH BEPOSTHOCTH TOTO, YTO X MPUMET 3HAUCHHE U3 HHTepBaia (a , b)




3amaua 10.

3anana GyHKums pacnpenenenus F(X) HenpepbIBHOI ciyvaiiHoii Benmnunnbl X. TpeGyercs:

0 mpu x<0 1) HaliTH MWIOTHOCTD pacmpezeneHus BepositaocTei f(X)
F(x)=14x" npu 0=x=d 2) ompenenuts ko3pdunueHt A

1 mpu x4 3) cxemaruuHo moctpouth rpaduku F(X) u f(X)
@=2 =3 4) HaiiTu MaTemaTudeckoe oxunanre M(X) u mucnepcuro D(X)

5) HaTH BEPOSTHOCTH TOTO, YTO X MPUMET 3HAUEHHE U3 HHTepBaia (a , b)

3amaua 12.
CrnyyaiiHas BeJTMYUHA 33aHa MJIOTHOCTBIO PacIpeeIeHus:

x=1,

x =0

Tpebyertcs:
a) Haiitn k03¢ ¢uruent C;
6) dyukuuio pactpenenenus F (X).
B) mocTpouTh rpaduku ¢pyukimii F (X) u f ().
IpakTUdeckue 3aAaHus IS MPAKTHIECKHUX 3aHITHI U CAMOCTOSATEBHON pabOoThI K pa3aeny 5
3apaya 1.

Haitnure cymMmy Matpui: A = (4 2) uB= ( 3 1)

9 0 -3 4

3amauva 2.
Haiigure cymmy matpun: A = (6 3) uB= ( > 2)

8 1 -1 2

3anpaua 3.

Haiinute pasaumy Marpum: A = (4 2) uB= ( ; 1)

9 0 -3 4

3anaua 4.

Haiinute pasHumy Matpum: A = (2 (1)) uB= G _35)

3anpaua 5.

4 -1 3 1
Haiitu 3nauenne marpunsl C = 2A + 3B, eciu A = ( 0 2 ) u B= (—3 4—)
-1 3 9 1

3agaua 6.

2 5 6 5
Haiitu 3nauenue marpunbt C = 3A + 6B, ecin A = (1 —1) u B= (—2 3)

6 0

3amaua 7.

Haiitu npousBenenue marpuus A

(g 3) U yucia 5.

3anaua 8.

2 =2
Haiitu npousBefieHne MaTpuLpl A = (—1 0 ) u umcna (-2).

5 -1

3amaua 9.

Haiiti matpuiy C paBHYIO IPOU3BEACHUIO MaTpUIl: A = (6 3) uB= (_51 2)

8 1 2

3anaua 10.

1 —4 3 1
Haiitu matpuity C paBHYIO IPOU3BEACHUIO MAaTPUIl: A = (—1 0 > nu B= (—3 4)

5 -1 9 1

3anauva 11.

3 5 2
Haiinurte oOpaTHyI0 MaTpuLbl A ¢ IOMOIIBIO COIO3HOM euHUIBL: A = (1 3 2)

3 0 2

3apaua 12.

Haiitu Tpascnionnposannyo matpuiy A’ s MaTpuusl (g i)

x+2y+3z=5

3anaya 13. PemuTts cucteMy ypaBHEHUH METOOM OOpaTHON MaTPHILIbL: {4x +5y+6z=8

7x+8y =2

Bomnpochs! 1151 moAroToBKH K TH(GepeHInPOBAHHOMY 3a4eTy:

ThwnpE

Martpuubl, nefcTBUS HaJ MaTPUIIAMH.

Omnpenemurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuiio TpeyroaTsHIKOB.

Onpeaenurenu n-ro nopsiaka. Teopema Jlaraca.

OoOpaTHas MaTpuLa. AITOPHTM HaXOXJICHUSI 00pATHON MaTPHIIBL.

PaHr mMaTpuibl. AIITOPUTM BBIUUCIICHHUS PAHTa MATPHLIBI C IIOMOIIBIO AJIEMEHTAPHBIX MIPE0Opa3OBaHU.




6.Onpenenurenu N-ro nopsiaka. Teopema Jlamaca.

7. O6patHas MaTpulia. ANTOPUTM HaXOXKAECHUS 0OPaTHOI MaTpUIbL.

8. Panr MaTpuubl. AIrOpUTM BEIYHCIICHNS PAHT'a MaTPHULEI C TOMOIIBIO 2JIEMEHTApHBIX [IPpeoOpa3oBaHuil.

9. Cucrema nuHeHHBIX ypaBHeHUH. MeTon o6paTHOi MaTpuisl. @opmynsl Kpamepa. Meton INaycca.

10. IMpexnen pynkumu B Touke. OCHOBHBIE TEOPEMBI O TPEICIaX.

11. IIpenen dbyHKIMU npU X, cTpeMsineMcs K 06CKOHEUHOCTH. 3aMeuaTenbHble npeeisl. Yuco e.

12. HenpepbIBHOCTh PYHKIMH B TOYKE U HA IPOMEXKyTKe. Touka HenpepbiBHOCTH QyHKIMH. Touka paspbia QyHKIH. CBOWCTBA
HenpepbIBHBIX QyHKIMHA. [Ipupamenue aprymenra. [Ipupamienne GpyHKIuH.

13. TlpousBoxnas ¢pynkunu. nddepenuman GyHKiun. [ eoMeTprHUSCKHiA CMBICT IPOU3BOHON. MeXaHUYECKUI CMBICIT TPOU3BOTHOM.
14. Tabnuna npousBoAuslX. Ilonarue cnoxuol GpyHkuuu. IIpousBoaHas C10xKHOH GHyHKIMU.

15. TTpou3BOHBIC BHICIIHMX MOPAAKOB. DU3NUECKUil CMBICIT BTOPO# Mpon3BoaHON. MccnenoBanue GyHKIUHU ¢ TIOMOIIBIO BTOPOI
IPOU3BOJHOM.

16. TTepBooOpaznas. Heonpenenennsiit uHTEerpain. OCHOBHBIE CBOHCTBA HEOIPEIEICHHOTO HHTETPaa.

17. Tabnuia HeonpeaeaeHHbIX HHTEIPAJIOB.

18. MeTopl HHTETPHPOBAHMUS: METOJI HEIIOCPEICTBEHHOTO HHTETPUPOBAHMS; METOJI 3aMEHBI IEPEMEHHOM (METOJI ITOJICTAHOBKH);
METO]] UHTETPUPOBAHUSI [0 YaCTIM.

19. Onpenenenneiit naTErpai. [IoHATHE HHTETPATBHON CyMMEL. JJOCTaTOYHOE YCIIOBUE CYIIECTBOBAHHS ONPENEICHHOTO HHTErpaja
(uHTErpupYyeMOCTH (DYHKIIUHN).

20. OcHOBHBIE CBOMCTBA ONpPEIEICHHOT0 HHTerpasia. ['€OMeTpUIeCKH CMBICI ONPEIEICHHOTO HHTerpaa.

21. MeTtonbl BEIYUCIICHHS OIIpeIeNIeHHBIX HHTerpaioB. @opmyna HetoToHa-JleliOHuma.

22. T'eomeTpuyeckue u HU3HIeCKUE TPUIIOKEHHS ONPEISIICHHOTO HHTErpaa.

23. OyHKIUH HECKOIBKUX IEPEMEHHBIX.

24. YacTtHble TPOU3BOIHBIE.

25. Tlonstue nuddepenuuansHoro ypasHeHnus. O0uiee n yactHoe peuieHue AuddepeHaabHoro ypaBHeHus. IHTerpaibHble KpUBBIE.
Bagaua Komn.

26. 3amauu, npuBoAsIIKe K U PepeHIINATBHBIM YPABHCHHSIM.

27. Metons! penrenns qupGepeHIaNIbHEIX YPaBHCHHAI.

28. TToHsATHE YKHCIIOBOTO ps/A.

29. CXOIMMOCTB M PacX0UMOCTb YUCIIOBBIX PSIOB.

30. HeoOXxomuMBblIii TpU3HAK CXOJUMOCTH Psijia.

31. TIpusHak cpaBHeHus. [Ipusnak JanambGepa.

32. TlonsaTue 3HaKkouepeayomierocs psaaa. [Ipusnak cxoaumoctu JleiOHuIa.

33. AGCOIIIOTHAS U YCIIOBHASI CXOJMMOCTb 3HAKOIIEPEMEHHOTO psizia.

34. OyHKIIMOHABHBIE PSJIBL.

35. Crenennslie psapl. O0IacTh CXOAUMOCTH CTEIICHHOTO psia. PazioxkeHue aneMeHTapHbIX QYHKIMA B psag MakiopeHa.

36. [Tonsarue coObITHA. JJoCTOBEpHBIE, HEBO3MOKHBIE, COBMECTHBIE, HECOBMECTHBIE, TIPOTHBOIIONIOKHBIE coOBITHS. Kitaccuyeckoe
OIIPEe/ICIICHUE BEPOSTHOCTH.

37. Teopema cnoxeHus: BeposTHOCTeH. TeopeMa YMHOXKEHHUS BEPOSATHOCTEH.

38. Ciyuaiinas BenuuuHa. JIUCKpEeTHas U HENPEPbIBHAS CIIydalHble BEIMYUHBL. 3aKOH pacHpeielIeHus] JUCKPETHOH cirydaiiHoil
BeJnuHrHbL. VHTErpansHast QyHKIHS pactpe/ieieHUs] HENPEPbIBHOM CITy4aiiHON BETHYUHBI.

39. Matematuueckoe 0XKHJaHue TUCKPETHON ciiydaiiHOH BenrmunHbl. OTKIOHEHUE CITyJaiiHOH BeNW4uHbL. J{ucriepcus AUCKpEeTHOH
city4aiiHO# BennuuHbL. CpenHee KBaJpaTHIHOE OTKIOHEHUE CITyYaiiHOM BEIMUUHEL.

40.KoMIUIEeKCHBIE YnCIIa.

41. Moaynb KOMIUIEKCHOTO YHUCIIA.




5.2. TeMbl NHCbMEHHBIX PadoT

5.3. ®oH1 OLIEHOYHBIX CPEACTB

3anmanue 1: [Ipaktuueckas pabora

Tekcr 3aganus:

1. Manp4uK mpoIesn oT IoMa 110 HalpaBJIeHUIo Ha BOCTOK 120 M. 3ateM moBepHy:1 Ha ceBep u npomien 50 M. Ha kakom paccrosinuu (B
METpax) OT JA0Ma OKa3aJICsl MaIbYHK?

2. JIza mapoxo/a BBIILIH U3 IOPTA, CIEAYS OIUH Ha ceBep, Apyroi Ha 3amnaja. CKOpOCTH X PaBHBI COOTBETCTBEHHO 30 kM/4 1 16 kM/4.
Kakoe paccrosinue (B KuiioMmerpax) OyneT Mex, 1y HUIMU 4epe3 7 4acoB?

3. B 96 M ogHa oT npyro#t pacTyT qBe cocHBI. BeicoTa omgHo# 38 M, a npyroit — 10 m. Halinure paccrosiaue (B MeTpax) MEXIy UX
BEpPXYLIKAMH.

4. CKOIIbKO CTIHII B KOJIECE, €CIIH YTOJ MKy COCETHIUMHU CIHIIaMyu paBeH 36° ?

5. Cxonpko MecTa 3aHUMaeT Gurypa A Ha IIOCKOCTU?

6. Bexropsl al u a2 BHIXOJAT U3 Haualla KOOPJUHAT U UMEIOT JEKapTOBbl KOOPAUHATHI KOHIIOB {6, 0} u {1, 4}, COOTBETCTBEHHO.
Haiinure BexTop a3 takoit, uro: a)al +a2 +a3 =0;6)al —a2+a3=0.

7. ITocbutbHbIH ipoxomuT 30 M Ha ceBep, 25 M Ha BOCTOK, 12 M Ha 10T, a 3aTeM B 3/IJaHHUU [TOJHUMaeTcs Ha I Te Ha BBICOTY 36 M. Uemy
paBHEI IPOHIEHHBIN UM Ty Th L 1 mepememenne S?

8. Vroun o Mexay AByMs Bektopamu a u b paBen 60°. Onpenenure 1uHy BekTopa ¢ = a + b u yroin f Mex/1y BekTopamu a u C.
Benuuunnbl BekTopoB paBHbl a = 3,0 u b = 2,0.

9. BekTop a cocraBisier ¢ ockto OX yrox a = 30°, mpoekius 3Toro Bekropa Ha ock Oy paBHa ay = 2,0. Bektop b neprneHaukymspex
BekTopy a u b =3,0 (cMm. puc.)

Bekrop ¢ =a + b. Haiigure: a) nmpoekimu Bektopa b Ha ocu OX u Oy; 6) BenuuuHy C 1 yroi f Mexxay BekTopoM C u ockio OX; B) (@, b);
) (3 C).

10. BexTops! al 1 a2 BEIXOAAT U3 HayajIa KOOPAUHAT U UMEIOT AeKapTOBBI KOOPAMHATHI KOHIOB {6, 0} u {1, 4}, COOTBETCTBEHHO.
HaiinuTe BexTop a3 takoit, uro: a)al +a2 +a3 =0;6)al —a2+a3=0.

[TonsATHE TEKCTOBOM 3aa4M U MPOLECC €€ PELICHHUS

Bamanue 1: YCTHBIA OTBET




Tekcr 3ananus:

1. TexcToBas 3a/1aua U €€ COCTABHbIE YACTH.

2. Ilpuembl aHaM3a COAEPKAHMSA 33/1a9H, CIIOCOOBI IIOMCKA PELICHUs, CIIOCOOBI TPOBEPKH PEIICHNS 3aJa4H.

3. Kinaccuduxanus npocTsIx 3amay.

4. Peurenue 3a1a4 apuMETHUECKIM METO/IOM.

5. Pemenue 3agau anrebpandeckuM METOJOM.

6. Pemrenue 3a/1a4 Ha IBMOKCHHE, HA YaCTH.

[InceMeHHBIN OTBET

IMocTpoiiTe pa3nuyHbIe BCIIOMOTAaTeNIbHbIE MOACIH, PEIINTE 3a/1ady apu(GMETHIECKIM METOAOM 10 JedcTBHsAM. OnpenenuTe BUI
IIPOCTBIX 3a/1a4.

1. Y4eHuK Kynui TeTpajiei B KIIETKY B 3 pa3a OoJble, 4eM TeTpajell B JHHEeHKy, IpruyeM ux Obuto Ha 18 Oorbie, uem TeTpajeii B
JnuHeNKy. CKONbKO BCEro TeTpajiel Kylnui yueHUK?

2. B tpex xmaccax Bcero 83 yyamuxcs. B mepBom knacce Ha 4 ydeHHKa OOJIbIIE, YeM BO BTOPOM, H Ha 3 MEHbIIIE, YeM B TPETHEM.
CKOJIBKO Y4EHHKOB B KaXJIOM Kjacce?

Tekcr 3ananus:

Bapuanr 1

1. Pemute 3aavy pa3IMIHBIME aIreOpanIecKUMHU CIIOCOOaMIL.

W3 560 nuctos Oymaru crenanu 60 TeTpaneit IByX COpPTOB, 3aTPaTHB Ha TeTpaayl OJHOTO COpTa IO 8 JIUCTOB, a Ha TeTpaay APYroro
coprta 1o 12 aucroB. CKOJIBKO CAETAIH TETPaieil TOro U Ipyroro copra OTAEIbHO?

2. Ha myTh 110 Te4eHHIO peKH MOTOpHAs JIOJKA 3aTpaTiiia 6 4acoB, a Ha 00paTHbIi myTh 10 gacoB. CKOpOCTH JIOAKH B cTosuell Boge 16
kM/4. KakoBa CKOpPOCTB TeUeHHS peKu?

3. B KHIDKHOM MarasuHe SHIUKIONE o 1Mo (usnke crouMocTthio 380 pyOiell  yleHHBaIu ABaX bl HA OJIHO U TO XK€ YHCIIO
npoueHToB. Haiimure 910 9mCiI0, €CIIi U3BECTHO, UTO ITOCIIE ABOMHOTO CHIDKSHUS LIeH SHIUKIoNe s cTout 307 pyOueit 80 komeek.
4. BxaguMk HOJIOKHI HEKOTOPYIO CyMMY Ha BKiIaz «JloBepurensHslii» B Coepbank Poccun. Uepes aBa rona Bknaa goctur 16854
py0us1. KakoB ObUT TepBOHAYANBHBIA BKJIAA IPH 6% TONOBBIX?

Bapuant 2

1. Pemute 3aauy pa3IMIHBIME anreOpandecKUMU CIIOCO0aMH.

X034HCTBO OTBEJNO IO rpeunxy U oBec 700 ra, mpuveM IUIOmaab, OTBEJCHHAs I10]] OBeC, Obu1a Ha 60 Ta OOl IUIOIAIH, OTBEACHHOM
nox rpednxy. CKOJIbKO TeKTapoB ObUIO OTBEAEHO MO OBEC U CKOJIBKO MOJ rpednxy?

2. CoOcTBeHHAsE CKOPOCTh MOTOPHOM JIOJKH B 8 pa3 OoJbIle CKOPOCTH TedeHHs peku. Haiiinte coOCTBEHHYIO CKOPOCTH JIOAKH H
CKOPOCTH T€UEHUSI PEKH, €CIIH JIBUTAsICh 10 TEUCHHIO JI0JIKa 3a 4 yaca nporuibiia 108 kM.

3. Lleny Ha aBToMOOMIb «Bonra» cHusunm cHadana Ha 20%, a 3atem eme Ha 15%. [Ipu stom o ctan crouts 238000 py6Guneii. Kakosa
ObuIa

NepBOHAYaIbHAs [IeHa aBTOMOOUIIS?

4. IIpu omnare yciIyr yepes IIaTeKHbIH TepMUHAN B3bIMaeTcsl Komuccus 5%. Tepmunan mpuHUMaeT CyMMbI KpaTHble 10 pyOisiM. AHs
XOYeT MOJIOKHUTh Ha CYET CBOEr0 MOOHIBHOTO TenedoHna He MeHbie 300 pyoneil. Kakyro MUHUMaIBHYIO CYMMY OHA JIOJDKHA
MIOJIOKHTh B IIPUEMHOE YCTPOMCTBO JAHHOTO TepMHUHAIA?

IMpakTudeckas padbora

TexkcT 3aganus:

Bapuanr 1

1. CocraBpTe MOZENH JAHHOM 3a/1a4H, PEIINTE €€ M0 JEHCTBHSIM, OTIPEAETUTE BT IPOCTHIX 3a/1a4.

B macTepckoii cimny B IepBbIi 1eHb 19 0AMHAKOBBIX PIOK3aKOB, 8 BO BTOPOH JIeHb 23 TakuX xke prok3aka. Ha Bce prok3axu nonuio 84
M napycuHbl. CKOJBKO METPOB MapyCHHBI PACXOA0BaIH KK ACHL?

2. Pemure 3anady anredpandecKuM crocooom.

W3 1ByX IMyHKTOB pEeKU OJIHOBPEMEHHO HABCTpPeUy APYT APYTY BBILIUIN JIBE€ MOTOPHBIE JIOAKHU. Uepes 2 qaca OHU BCTPETHIIUCH, ITPU 3TOM
0Ka3aJloCh, YTO OHA JIoJKa Tpouuia Ha 12 kM Menblie Apyroid. CoOCTBEHHAs CKOPOCTh Kax 1o oaku 18 km/4. Haiinure ckopocTth
TEUEHUSI PEKH.

3. Pemute 3anauy apudmernueckuM crnoco6oM. BelnonHuTe NpoBepKy, pelInB 3aJady aaredpandeckuM crocoooM.

ITnomans 1ByX moneit paBHa 525 ra. C nepBoro codpanu nuieHuisl Ha 700 11 60bIe, 4eM co BToporo. OnpeaenuTe mionaas Kaxoro
07151, €CIIU YPOXKaHHOCTb Ha KaXKIOM M3 HUX paBHa 28 11 C FeKTapa.

Bapuanr 2

1. CocraBpTe MOZENH JAHHOM 3a/1a4H, PEIINTE €€ MO NEHCTBHUIM, ONPEeNIUTe BU/I MTPOCTHIX 3a/1a4.

B onun napex npusesnu 15 sA1ukoBs ¢ dpykramu, a B pyroit 10 Takux smukoB. B nepsblii 1apex npuBe3eHo GpykToB Ha 60 Kr Goiblie,
geM BO BTOPoH. CKOIBKO KHIOTPaMMOB (DPyKTOB IIPHUBE3IH BO BTOPOIl Tapex?

2. Pemure 3anady anredpandecKuM CrocoooM.

V3 nByX ITyHKTOB PEKH, PACCTOSIHUE MEXTy KOTOPHIMHU 51 KM, HABCTpedy APYT APYTY ABIKYTCS ABE MOTOPHBIE JIOIKH, COOCTBEHHBIE
CKOPOCTH KOTOPBIX paBHbL. CKOpOCTh TeueHus peku 3 km/4. Jlonka, uaymas no Te4eHuIo, 10 BCTpedH mpolia 1,5 gaca, a 1oaxa,
naymas IpoTHUB TeueHus, 2 yaca. Haiinure coOCTBEHHYIO CKOPOCTH JIOMOK.

3. Pemure 3a1a4y apuMeTHUECKUM CIOCOOOM. BhINoNHUTE MPOBEPKY, PELIMB 33]auy aJreOpandeckKum CrocoOoM.

B depmepckom xo3siicTBe ObIT0 3acesHO 960 Ta 3eMiM MIIeHUIEeH, poXbIo U KyKypy3oii. [Tnomans, 3acesHHas NmIeHAIeH, B 2 pasa
Ooubllie, 4eM IUIOLIAMb, 3aCEsIHHAS POXKBIO U KYKYpy30H. CKOJIBKO TeKTapoB 3eMJIH OBUIO 3aCESHO KaXIOU KyJIbTYPOMH, €CIIH POXKBIO
3acessHO Ha 80 ra GoJble, YeM KyKypy30i?

[MpubnmKeHHbIe 3HAYEHHS U TTOTPEIIHOCTH NPHOIKEHHNI.

3aganue 1: [Ipaktuueckas pabora
Tekcr 3aganus:




1. Oxpyrnuts:

a) o nmecateix 12,34;

0) 1o cothix 3,2465; 1038,785;

B) J0 THICSTYHBIX 3,4335.

r) 1o teicsay 12375; 320729.

2. Bpuucnuth npubIMKEeHHO ¢ MOMOLIBIO U depeHnnana , pe3yiabTaT OKPYIJIUTh 10 JBYX 3HAKOB I1OCIIE 3aIlsTOM.
3. Yucno 14,75 HalimeHO ¢ OTHOCHTENBbHON morpemHocThio 0,5 %. HaiiTi abcomoTHYI0 MOrpeHOCTE OKPYTIICHHUS.
[orpeniHocTy BBIYMCIEHUH ¢ TPUOIMKEHHBIMU 3HAUYCHUSMH.

3anmanue 1: ITucbMeHHBIH OTBET

TexkcT 3aganus:

1. ChopmyaupoBaTh aIropuT™M BEIYUCICHUS MTOTPEUTHOCTH CYMMBI.

2. CdopMynupoBaTh AITOPUTM BBEIYUCICHHS HOTPEIIHOCTH PA3HOCTH.

3. ChopmynupoBaTh aITOPUTM BBIYHCIIEHUS ITOTPEIIHOCTH IIPOU3BEACHUS.

4. ChopMyIHMpoBaTh aNTOPUTM BBIYUCICHUS TOTPEITHOCTH YaCTHOTO.

5. ChopmynupoBaTh aIrOPUTM BBIYUCIICHUS MTOTPEIIHOCTH CTENEHN U KOPHSI.

3anmanue 2: [IpakTrueckas pabora

Tekcr 3ananus:

1. Haiiti cymmy mpubnvmkeHHbix uncen 127; 42; 67; 3; 0,12 u 3,03.

2. Haiitu pa3nocts uncen: 418,7 - 39,832.

3. YMHOXUTBH NpUOIKeHHbIC yncna 3,4 u 12,32,

4. Ilnomanap NpsMOYroiabHOU IPsAAKY IPUOIIKEHHO paBHa 7,6 KB. M, IupyHa -2,38 M. UeMy paBHa ee JiuHa?

5. Haiitu 3Hauenue ,ecnmma~931,b=3,1,c=2,33.

DJIeMEHThI MaTEeMaTHYECKON CTaTHCTUKH.

3amanue 1: [IpakTidaeckas pabora

Tekcr 3aganus:

Bapwuant 1

1. Haiinure cpennee apudmerrueckoe, pasmax, Moy paaa uucen: 15, 23, 15, 8, 25, 16.

2. Haiinute meauany psga uucen: 25,43, 44,51, 55, 67, 72.

3. ®pe3epoBIIUKY OpUTajbl 3aTPaTUIN Ha 00pabOTKyY OJHOM IeTaslu pa3Hoe BpeMs (B MUH.), IPEJICTABICHHOE B BUIIE Psiia JaHHBIX: 40;
37; 35; 36; 32; 42; 32; 38; 32. Hackosibko MeiaHa 3TOr0 HabOpa OTIIMYAETCS OT CPEHEro apuPpMETHIESCKOro?

4. B camy nocaauim 5 caxxeHIIEeB s10JIOHHU, BEICOTA KOTOPBIX B CAaHTUMeETpax cienyromas: 168, 13, 156, 165, 144. Ha ckonbko
OTJINYAETCS CpeiHee apr(PMETHIECKOe ITOro Habopa YKcell OT ero MeIUaHbI?

5. Bpems o0city)kxnBaHHs KACCHPOM KaXKI0T0 U3 HECKOJIbKUX TIOKYyTMaTelieil MarasnHa 00pa3oBaio CIEAYIOIINHI Pl JaHHBIX: 2 MUH. 42
ceK., 3MuH. 2 cek., 3 UMH. 7cek., 2 MuH. 54 cek., 2 muH. 48 cex. HaiimuTe cpenHee 3HaUeHNE U MEeIMaHy TOTO PsJia TaHHBIX.
Bapuant 2

1. Haiimute cpennee apudmMeTrueckoe, pa3max, Moy psaa gucen: -2, 35, -10, 42, 35.

2. Haiinure meauany psiga aucen: 3, 12, 24,32, 43, 54.

3. ®pe3epoBIIUKY OpUTajibl 3aTpaTUIN Ha 00pabOTKY OJHOM IeTallu pa3HOE BpeMs (B MUH.), IPEJICTABICHHOE B BUJIE Psia JaHHBIX: 39;
38;34; 37; 31, 43; 31; 39; 31. Hackonbko MeaiMaHa 3TOr0 HAOOpa OTIIMYAETCS OT CPEIHEro apuPpMETHIESCKOT0?

4. Pactymue B cajy 6 1epeBbeB rpyIlH Jallil ypoxal, Macca KOTOpPOro (B Kr) IJIsl KaXI0ro U3 JepeBbeB ciieaytomas: 29, 35, 26, 28, 32,
36. Hackosbpko oTiinyaercs cpeHee apupMeTHIeCKoe 3TOro Habopa Yucesl OT ero MeIHaHbI?

5. Bpems Mexy ceMbIO 3BOHKaMH, IIOCTYIIMBLIMMU B CIIy>K0Y TaKCH 00pa30oBasio CIIEAYIOIIU psill JaHHBIX: 34 cek., 45 cek., | muH. 16
ceK., 38 cek., 43 cek., 52 cex. HaiinuTe cpenHee 3HaueHrE U MEIUAHy TOTO Psiia JAHHBIX.

5.4. IlepeyeHb BUAOB OLIEHOYHBIX CPEACTB

YCTHBIH OIpoC,

OLICHKA PE3yJIbTATOB MPAKTUIECKUX PA0OT U CAMOCTOSITEILHOW PaboTHhl,
OLIEHKA MOATOTOBKU peepaToB U JOKIAIOB,

OLICHKA Pe3yJIbTaTOB UTOTOBOT'O TECTHPOBAHMUS,

nuddepeHInpoBaHHBIN 3a4eT.

6. YYEBHO-METOAUYECKOE U HH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIMHBI (MOY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas qUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue H3narenbcTBO, TOM
JI1.1 [Komuccapos B. B., MaremaTuka: cOOpHUK 3a7a4: COOPHUK 3a/1au U YIIPaKHEHUH HoBocubupck: HoBocubupckuii
Kommuccaposa H. B. rOCyJJapCTBEHHBIN TEXHUYECKUI

yHuBepcurert, 2019

JI1.2 |Pomunsix E. . MaremaTuKa: IpakKTHKYM Mumnck: PUIIO, 2019




6.1.2. Jlono/IHMTe/ILHAS JINTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue M3narenscTso, rox
JI2.1 |I'yroBa C.T'., Karan E. [/luckpeTHas MaTeMaTuKa U MaTeMaTH4eCcKas JIOTHKA: ydeOHOe Kemeposo: Kemeposckuii
C. nocobue TOCYAApCTBEHHBIN YHUBEPCHTET,
2019
6.1.3. MeToanueckue pa3padoTKku
ABTOpEIL, COCTaBHTETH 3arnaBue W3naremscTBO, TO
JI3.1 |Cadonosa B. IO, MaremaTuka: yueOHO-METOINYECKOE TOCOOHe

bopucos B. T

KemepoBo: KemepoBcknii
roCyJIapCTBEHHBIN YHUBEPCHUTET,
2019

6.3.1 JIunieH3MOHHOE U CBOOOJHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecrieyeHne, B TOM YHCJIe 0TeYeCTBEHHOT0 TPON3BOICTBA

6.3.2 Ilepeuens mpodeccHOHAIBLHBIX 023 TaHHBIX U HH(OPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

Cnpasounas ITpaBoBast Cucrema Koncynprantllntoc

6.3.2.2

Hudopmanmonnas cnpaBovHas cucteMa «I'apanT»

7. MTO (o0opyaoBaHue H TeXHHYECKHE CPecTBa 00y4eHHs)

Ha3nauenune

Oo6opynoBanue

no

Anpec

Bun

23 B

yaeOHast ay AUTOPHS IUIst
IPOBEACHUS 3aHATUN
JIEKIIIOHHOTO THUIIA, 3aHITUI
CEMUHApCKOro THIa,
KYPCOBOT'O MPOEKTUPOBAHUS
(BBIMIOJTHEHUS KYPCOBBIX
paboT), FPYIIOBBIX H
HUHAUBHUYaJIbHBIX
KOHCYJIbTAllUH, TEKYIETo
KOHTPOJISL ¥ IPOMEXKYTOUHON
aTTecTalun

JleMOHCTpanoHHOE
obopynoBaHue, y4eOHO-
HAarJIJHBIC TOCOOHS
CrenManu3upoBaHHast

MeOenb: cTo — 26 MIT., CTYJ —

51 mrt., tocka — 1 mit.,

KOMIbIOTEp — | MIT., IPOEKTOP

— 1 .

OmnepanroHHast cucTeMa
Microsoft Windows 10
home
IIpunoxenue
Oduc2016
AntuBupyc Nod 5
academic
WnrepHeT Guibtp
UserGade
Curema TeCTUPOBaHUS
MyTestx.1c
IIpenmpusitue 1C 8.3
Byxrantepus 1C 8.3
Jokymentoobopot 1C
8.3
Kommnexr mist
00yd4eHH s B BBICHIUX U
CPEIHUX yUeOHBIX
3aBesienuil. 1C 8.3

344029, PocToBcKas
o0acte, T. PocTos-Ha-
Hony, [IepBomalickuii

paiion, yn. CepkaHTOBa,
2/104




