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PABOYASA TPOI'PAMMA JUCIHHUIIJIMHBI

«MATEMATHUKA »
Hanpagienue noarotroBku 38.03.02 MenemxMeHT
Hamnpasnennocts (mpoduis) OITOIT MeHeKMEHT B 3/IpaBOOXPaHEHUN
®dopma 00yueHus OuHo-3204Hast
Cpoxk ocoenust OITOIT 4,6 rona

Kadenpa OU3NKN U MEAUITMTHCKON HHPOPMATUKU



PaGouyasi nporpaMmma qMCHUIIMHBI Pa3padoTaHa HA OCHOBE:

1) ®I'OC BO nampaiaecaus moarotoBkd 38.03.02 MeHeMKMEHT, yTBEPKIACHHOTO MHHHUCTEPCTBOM
obpazoBanus u Hayku PD 12.08.2020 r., mpukas Ne 970.

2) Y4eOHoro m1aHa o HanpasiieHuto moarotoBku 38.03.02 MeHemKMeHT, 0100pEHHOT0 YYCHBIM COBETOM
®I'bOY BO Kuposckuiit 'MY Munszapasa Poccun 30.04.2021 r., npotokost Ne 4.

3) IMpodeccuonanproro crangapra «CrHEUAIUCT MO CTPATETHYSCKOMY U TAKTUYECKOMY TJIAHUPOBAHUIO
W OpraHu3allii IPOU3BOJCTBA», YTBEPKIACHHOI0O MUHHCTEPCTBOM Tpyla M COIMAIbHOW 3amuThl PO
12.12.2016 1., npuka3 Ne 727H.

Pabouasn nporpamMma JuCuuIJinHbI ouoﬁpeﬂa:

Kadenpoii pusznku 1 MeIuIIMHCKOM HHHOPMATHKH «05» mas 2021 1. (mpotokoi Ne 6)
3aBenytomuii kadeapoi /A.B. lllarpos/
YdeHBIM COBETOM COIUAIBHO-3KOHOMUYECKOI'O «12» mas 2021 r. (mpotokon Ne 3)
dakynbpTeTa

[Ipencenarens coBeta (pakynbreTa /JLH. lImaxosa/

«20» mast 2012 r. (mporokos Ne 6)
[leHTpaTbHBIM METOIUYECKUM COBETOM

IIpeacenarens LIMC /E.H. Kacatkun/
Pa3zpaboTunkmu:
Crapumii npenogasarens kadenps! GU3NKU U O.JI. KopotkoBa

MEIUIUHCKON MH()OPMATHKU
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Paznen 1. IlepeyeHs miIaHHpyeMbIX pe3yJbTaTOB 00y4YeHHsl JMCUHUILNIMHE, COOTHECEHHBIX C
IUIAHMPYeMbIMH pe3yiabTaTamu ocBoeHusi OITOIT

1.1. lesb U3yyeHUs1 AUCHUILINHBI

Cnioco6cTBOBaTh (hOPMHUPOBAHHUIO OOIIEH MaTEeMaTHYECKOH KYJIBbTYPhl CTYACHTA, PA3BUTHIO Yy
CTYJICHTOB CIIOCOOHOCTH CaMOCTOSITEILHOTO W3YYEHHUsS MaTEeMaTHYeCKOW JIMTEepaTyphbl, BBIPAOOTKE
HaBBIKOB IPAKTHYECKOTO TMPUMEHEHHMS MAaTeMAaTHYeCKOro armaparta W peaju3alid H3y4aeMbIX
QITOPUTMOB B MPUKJIIAJHBIX 33/1a9aX MPO(ECCHOHATLHOTO CONCPIKAHMS.

1.2. 3agauu u3y4yeHus AUCUUITUHBI

e (opmMupoBaHUE y CTYJIEHTOB HABBIKOB 00PAOOTKH U MHTEIUIEKTYAIbHOTO aHalln3a OOJIBIINX MacCUBOB
JTAHHBIX;

e (opmMupoBaHUE Yy CTYACHTOB JIOTHUYECKOIO MBIIUICHUS, YMEHHUS TOYHO (OpMYyIHpOBATh 3ajady,
CIIOCOOHOCTh BBIWJICHSATH TJIABHOE M BTOPOCTEIICHHOE, YMEHUS JeNaTh BBIBOABI HAa OCHOBAHUU
MOJIyYEHHBIX Pe3yIbTaTOB U3MEPEHUI;

® U3yueHHUE pa3/esIOB BBICHICH MaTEMAaTHKU U MAaTeMaTUYECKOW CTATHUCTUKH, KOTOPbIe HEOOXOAUMBI AJIs
PacCMOTPEHHMSI MPOIIECCOB B 00JIACTH JIOTUCTHKH i MEHEPKMEHTA.

e (opmupoBaHHEe y CTYJCHTOB HAaBBIKOB cOOpa, 0OpabOTKHM M aHAM3a WH(POPMAIUH I MPUHSATHS
yIPaBICHUYECKUX PELICHHIA;

1.3. Mecto mucunnjnubl B cTpykrype OINIOII

Hucrtruinaa «MaremaTtuka» otHocuTes K 0sioky b 1. lucturuivael (Moaynn) 00si3aTebHON YacTH.

OcHoBHbIE 3HaHUS, HEOOXOIMMBIC IS M3YYCHHS TUCHUIUIMHBI (POPMUPYIOTCS TPU HU3YUCHHUH
JTUCIUIUIANH MaTeMaTUKK U (PU3UKU B 00bEME Kypca cpeiHel 001eo0pa3oBaTeIbHOM ITKOJTEL.

SBnsiercss mpedmiecTByIOUmle ans  u3ydenus aucuuivinH: MHdpopmatuka, CraTUcTHKa B
3IpaBOOXpaHEHUH, MareMarndeckue MOJEIM B JIOTHCTUKE  CHCTEMBI  3JIpaBOOXPaHEHUS,
DKOHOMETPUYECKUE MOJICNIN B YIIPABICHUH 3/IPAaBOOXPAHEHUEM.

1.4. O6bekThI NpOodeccHOHATILHOM /1eSITeJIbHOCTH

O6bexTamu pohecCuOHANBHOM NeSTENIbHOCTH BBITYCKHUKOB, OCBOUBILIUX Pab0vyIo Iporpammy
JMCLUIUIMHBI, SIBIISIFOTCS:

e OpraHu3alMy pazIMyHONW OpraHU3allMOHHO-TIPABOBOM ()OpMBI, BKIIOYAsl TOCYAAPCTBEHHBIE U
OOLIECTBEHHBIE YUPEXKICHUS,

® CTPYKTYpHBIC ITOJIpa3/ieieHUs U PYHKIIMOHAIBHBIE CITYKOBI OpTaHU3aIINH;

e OU3HEC-TIPOIIECCHI B OpraHU3alIlH;

® BHYTPHOPTaHM3AIlMOHHBIE W  MEXKOPraHW3allMOHHBIE  TPOEKTHI,  BKJIIOYAs  MPOEKTHI
MHHOBAIMOHHOTO PA3BUTHS.

1.5. Tunsi 3aga4 npogeccHoHaNbHOM 1eSITeJIbHOCTH
W3yuyenne naHHOW  OUCLMIUIMHBI HAlpaBICHO Ha IIOATOTOBKY K PELICHHIO  3a/ad
npodeccnoHaNbHOM 1EeATEIbHOCTH CIAEAYIOUINX TUIIOB!
UH(POPMAITOHHO-aHATTU THYECKHH.

1.6.IlnanupyemMble  pe3yJabTaThl OCBOEHHSI NPOrpaMMbl - KOMIETEHIMH BBINYCKHUKOB,
IVIAHMpYeMble pe3yJbTaTbl O00y4YeHHsl 10 [AWUCHHMILUIMHE, o0ecneYUBAIOUINE [JOCTHKEHHE
IUIAHMPYeMBbIX Pe3yJIbTATOB OCBOECHHS IPOrPpaMMBbl
[Tporiecc wm3yueHUs] AUCLUIUIMHBI (MOAYJNS) HampaBieH Ha (OPMHPOBAHUE Yy BBITYCKHHMKA
CIIEAYIOIUX KOMIIETEHIUH!

Ne | PesyabTarbl Ne paznena

n/ OCBOCHMSI Hupuxarop IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB OueHoYHbIe MCUMILTHH
OCTHKEHM ST 00yuyeHHsI MO TUCHUILINHE (MOAYJIIO cpencTa bI, Ne

n onon A y uen (mony.ti0) P cemecTpa, B




(MHIEKC n KOMITETEeHIH AJIs1 KOTOPBIX
cojiepkaHue " s npomexy | Qopmupyer
KOMIETeH- 3HaTh YMmern Baaners TEKYIero | TOYHOM KOM::TeHu
KOHTPOJIA aTrrecran
1K) ust
HH
2 3 4 5 6 7 8 9
YK-1. N YK-1.1 | VuuBepcampuo | Pemratsh Maremarnyeck | TumoBsle | IIpoBepka | Pasgen
Cnocoben AHanusupyer | CTb XapakTepa | THUIIOBBIE ol 3a7auu npakriae | NoNe 1-6
OCYLICCTBIAT | 3a1ady, 3aKOHOB 3aj1a4H ¢ tepmunosiorne | TectupoB | CKHX Cemectp
b TIOHUCK, BBIEIIAA €e | JIOTUKHU HUCIIOJIb30BAHU 78 aHue HaBBIKOB Ne 1, Ne2
KpUTHYECKHH | Oa30BbIC MaTeMaTH4eck | €M OCHOBHBIX maremarmaeck | IIpoepo | (pemrenne
aHAJIM3 U COCTaBJISAIONIN | HX CBOMCTB UM anmnaparoM | 4Hast THITOBBIX
CHHTE3 e, ompeJiersieT | paccyxaeHud, | QyHKIH, JUIST pabota 3a71a)
nHQOPMAIWH, | U PamKHPYeT | HX OCHOB 00paboTkw, Pedepar Tecrupos
TPUMEHSTh nHpOpMaNKIo, | MPUMEHUMOCTh | aAuddepeHnna | aHaIu3a u aCIi)I%Zce o
CHCTEMHBIN Tpebyemyto BO BCEX JIBHOTO U HHTEPIIpeTaIH At a
HOXO[ TSt JUISL pelieHnst | obrmacTsx HHTCTPAIGHOTO | U IOTYyYIEHHBIX
pelIeHUs MOCTABJICHHOW | YENMOBEYECKOW | MCUMCICHUSI U | SKCIIEpPHUMEHTa
MOCTABJICHHBI | 3a/a4yu JESTENBHOCTH. | MaTeMaTHYeCK | JIbHBIX
X 33714 OcHOBHBIC oit JIaHHBIX.
npaBujia 1 CTaTUCTUKU.
METO/bI
peteHus
THUIIOBBIX
3a1ad.
U] YK-1.2 OcCHOBHBIE AmnammupoBatr | HaBelkamu Tumoseie | IlpoBepka | Pasmen
p
Haxonmur u METOIBI K b, OLICHUBATh U | PabOTHI cO 3a71a9K npaktade | NeNe 1-6
KPHTHYCCKH [PHUEMBI CpaBHHBAThH CIIPaBOYHOM TectupoB | CKHX Cemectp
aHAJIU3UPYET paboTsI co MOJTyYEHHYIO JIUTEPATYPOH. aHue HaBBIKOB | Ne 1, No2
uH(pOpMaLKIO, | CIPaBOYHOM nHpopmarmio, Iposepo | (permerue
HEOOXOMMYIO | JIMTepaTypoi JienaTh YHAs THIIOBBIX
JUISL PEIIEHUS. | TI0 TEME BBIBOIBI. pabora 3a71a4)
3ajaun. MOCTABJICHHOM Pedepar | Tectupos
3a1a4m. atme
Cobeceno
BaHUC
Pazgen 2. O0beM AMCHUMIINHBI M BUbI Y4e0HOIi padoThI
OO01mast TpyTI0eMKOCTh TUCITUTUIMHBI COCTaBIIsIeT 5 3aueTHBIX equauIl, 180 vac.
B G110l 026 Bcero CemecTpbl
" YE€0HOU Pa00ThI
Y P 4acoB Nel Ne 2
1 2 3 4
KonTakTHas padoTa (Bcero) 58 36 22
B TOM 4YHMCJIC:
Jlexumu (JI) 22 14 8
[TpakTiueckue 3austus (I13) 36 22 14
CamocrosiTesibHasi padoTa (Bcero) 86 72 14
B TOM YHCIJIC:
[ToaroroBka K 3aHATHSIM 24 18 6
[TonroroBka Kk mpoBepoYHO padoTe (pelieHre TUIOBBIX 3a/1a4) 22 18 4
[TonroroBka K TECTUPOBAHUIO 22 18 4
Hammcanme pedepara 18 18 -
By npoMesKyToYHOM DK3aMEH | KOHTaKTHas pabota 3 3
aTTecTalMH CaMOCTOsITeNIbHAs paboTa 33 33
OO6uast Tpy10eMKOCTH (Yachl) 180 108 72
3aveTHbIE eTHHULIBI 5 3 2




Pa3nen 3. Coaep:kanue IMCHUILIHHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3aejiam)

3.1. Conep:xanue pa3aeioB IMCIHUNIHMHBI

Ne Kon HaumeHnoBaHme pa3uena
Conep:xanue pasaesia (TeMbl pa3/aesioB)
/1 | KOMIETeHIINH AU CHUTIHHBI
1 2 3 4
1. | VK-1 OneMeHTsI JIMHEHHOH anreOpsl | Jlekyuu: Onpenenuteny u MaTpuibl. CHCTEMBI
JIMHEUHBIX YPaBHEHUM.
Ipaxmuuecxue 3ausmus. Matpuiisl. OnpeenuTeny.
CucTeMbl TMHEWHBIX YPaBHEHH.
2. | YK-1 DJIeMEHTHI aHATTUTHUECKOU Jlekyuu: -
TEOMETPHUH U BEKTOPHOH Tembr Ona camocmosamenbHo20 uzyyenuu: IINEeMEHTbI
anreOpsl AHAJIMTHYECKOI reOMEeTPUH M BEKTOPHOH anreOpsl
3. | YK-1 DIeMEeHTBI Jlexyuu: nddepenumpoBanue GyHKIHHA OJHOTO
i depeHnInaIbHOro aprymenTta; OyHKINU HECKOJIbKUX NEPEMEHHBIX.
HCUMCIICHUS IIpaxmuueckue 3anamus. IIpon3BonHas.
HccnenoBanne QyHKIMIA; IKCTpeMyM QYHKIUHU IBYX
NePEMEHHBIX.
4. | YK-1 OneMeHTHl HHTErpajIbHOr O Jlexyuu: VInTerpupoBanue GyHKIUH OJHOTO
WCUHUCIICHHSI U TEOPUH aprymenTa; J{uddepennmansapie ypaBHeHuUSI.
i depeHInaIbHBIX Ipaxmuueckue 3anamus: VIHTErpansi;
ypaBHEHUH Juddepenunansaoie ypaBHEHUS.
5 | VK-1 OcHoBEI TeOpuH BeposITHOCTEN | Jlekyuu: OCHOBBI TEOPHUU BEPOSTHOCTE;
W MaTeMaTU4eCKON CratucTiueckre COBOKYITHOCTH. CTaTHCTHYECKHE
CTaTUCTUKH KpPUTEPUH
Ipaxmuueckue 3anamus: ['enepanbHas 1 BHIOOpOYHAsI
COBOKYNHOCTH; CTaTUCTUYECKUE KPUTECPHH.
Koppemnsiuus.
Tembi 0151 camocmosmenvrozo uzyuenuu. CirydaiiHble
COOBITHSI U BEJIMUUHBIL.
6. | YK-1 MaremaTnyeckre MEeTO b Jlexyuu: MaTeMaTHYECKHE METOAbI ONTUMHU3ALIUH.
ONTHMHU3ALNT Ipaxmuyeckue 3ausmus. IToropoe 3ansiTue

3.2. Pazenbl AMCUMILUIMHBI M MEKTHCIUIIIMHAPHBIE CBSI3H € 00ecneynBaeMbIMH (MOCJIeAyIOIIMMH)

AUCIHUNIUHAMH
Ne | HammeHoBaHMe o0ecnieYynBaeMbIX Ne Ne pazesioB JaHHOM JMCHUILIMHbI, HE00XO0AUMBIX
m\ (mocseayOmuUX) IMCUMILIHH AJIS1 M3y4YeHus odecreunBaeMbIX (MOCIeyIOIIHX)
n JUCIHUTITHH

1 2 3 4 9) 6
1 | Uudopmaruka + + + + + +
2 | CraTucThKa B 3[[paBOOXPaHEHHH, + + + + + +
3 | Maremaruieckue MOJICIU B
JIOTHCTHUKE CUCTEMBbI + + + + + +
3/1paBOOXPaHEHUS
4 | DKOHOMETPUYECKHE MOJIETH B + + + + + +
YIpaBJICHUH 37PaBOOXPAHCHHEM
3.3. Pa3nenbl TMCHMILIAHBI M BUABI 3aAHATHH
Ne Bcero
HaunmenoBaHue pa3jesa IUCHUHILINHBI J 113 CPC
n/n 4acoB
1 2 3 4 5 6
1 | DieMeHTHI TMHEHHOM anredps 4 4 15 23




2 | DreMeHTHI aHATUTHYECKON FEOMETPHH 1 ) i 7 7
BEKTOPHOH aJreOpsI
3 | DnemenTsl aUdGEPEHINATBHOTO UCUUCIICHUST 6 10 18 34
4 | DiaeMeHTBI HHTETPaJbHOIO HCUHCICHHUS U TCOPHH 4 8 18 30
¢ hepeHInaATbHBIX YpaBHEHHH
5 | OcHOBBI TEOpHH BEPOSATHOCTEH N MaTEMaTHIECKOM 12 24 42
CTATUCTHKH
6 | MaremaThuecKue METOIbI ONTUMHU3ALNN 2 4 8
Bun KOHTaKTHas paboTa
IIPOMEKYTOUHOM 9K3aMEH | CaMOCTOsTeNbHAs
aTTECTAlY: pabora
| Uroro: 2 | 36 | 86 180
3.4. TemaTn4ecKHuil IJIAH JEKIUA
TpyroeMkocTh
Ne Ne pazpena TemaTuka .
n/n | JMCHMILUIUHBI JIeKI Ui Conepaanue neicuuii (ac)
1 cem. | 2 cem.
1 2 3 4 5 6
1 1 Onpenenurenu u Ornpenenureny U UxX CBOMCTBa. Beruncienue 4
MaTpHILIbL. ompeAenuTeNneld BTOpPOro, TPEThero 1 n-ro
Cucrembl nopsaka. Marpunel. Onepanuu Haj
JIMHEWHBIX Marpunamu. Paur matpunsl.
YpaBHEHUIA. OCHOBHBIE TIOHATHUS U ONPEICICHHUS.
MeTo/ibl pelIeHUsI CUCTEM JIMHEWHBIX
ypaBHeHui: meton ["aycca, meton Kpamepa,
UCITIOJIb30BaHUE OOPATHON MaTpPHUIIBL.
2 3 Huddepenmmposa | Oynxiws. CiioxxHbie U 00paTHBIE (QYHKIIHH. 4
HUE PYHKIHH I'paduk pynkuuu. [lonarue GpyHkmm,
OJTHOTO aprymeHTa | nuddepeHupyeMoi B TOUKe.
Juddepenuman GyHKuM, Ipou3BoIHAS
¢byukuu. [Ipasuna nuddepenurpoBaHus.
[TpousBoansle U Au¢ depeHnanbl BEICIINX
nopsakoB. [Ipon3BoaHas o BpeMeny,
CKOPOCTb, YCKOPEHHE.
@DYHKIMH HECKOJIBKUX NTEPEMEHHBIX.
OO0nacth onpeeNneHus, npeaen,
HETPEPHIBHOCTD.
3 3 OyHKINN @DyHKINS HECKOIBKUX ITEPEMEHHBIX. 2
HECKOJIBKUX YacTHble MPOU3BOIHBIE U TU(PEepEeHITATIBI.
MIEPEMEHHBIX. [Tonusiii muddepennmar.
[Tpumenenus nonaHoro auddepeHnnana ais
MPUOJIMYKEHHBIX BEIYUCIICHUN W BEIYUCIICHUN
a0COTIOTHBIX MOTPEITHOCTEN KOCBEHHBIX
U3MEpEHUM.
4 4 Wurerpuposanue [TepooOpaznas. Heonpenenennslii 2
(GYHKIIMM OJHOTO | MHTErpai. MeTobl HHTErpUPOBAHUSI.
apryMeHra ®opmyna Herotona — JleitOuuma.
5 4 Juddepentmansa | 3agauu, npuUBOAIINE K OOBIKHOBEHHBIM 2
bI€ YPaBHEHUS. muddepeHIaTbHBIM YPaBHEHUSM.
JuddepenunansHbie ypaBHEHUS IEPBOTO
MOpSAJKA: C PA3AEIAIOLUMUCS
NepeMEHHBIMH, OJTHOPOHBIE, CBOJIAIIMECS K
OIHOPOJHBIM, JUHENHbIE. JIMHEHBIE




muddepeHaIbHbIe YpaBHEHHUS C
MMOCTOSTHHBIMH KO3 DUITEHTaMHU.
6 5 OcHOBBI TEOpHH OcHOBHBIE MTOHSATHS, TEOPEMBI U 3aKOHBI 2
BEPOATHOCTEN TEOPUH BEPOSITHOCTEH.
7 5 Craructuyeckue [loHsiTHE CTATUCTHUECKON COBOKYITHOCTH. 4
COBOKYITHOCTH. Bri6opounas coBokymHocTb. [Ikans
Craructuueckue usmepenus. [Ionatue cratucTuaeckon
KpUTEpUU TUNOTE3bl U KPUTEPUSL.
8 6 MaremaTtrueckue Knaccudukanms onTUMHU3aIMOHHBIX 3a/1a4: 2
METOJIBI 33241 MaTEMaTUIECKOTO
OINTUMMU3ALMH. [IPOrpaMMUPOBaHUs, BAPUALIMOHHOT'O
HWCYUCJIEHUS U ONITUMAIBHOTO YIIPAaBIICHUS.
CucreMbl MacCOBOTO OOCTYKHBAHUS.
Hroro: 14 8
3.5. TemaTuyeckuii NJIaH NPAKTHYECKUX 3aAHATHI (CEMMHAPOB)
TemaTnka TpynoeMkocTh

Ne Ne paznena IpAKTHIeCKHX Conepixanue NPaKTHYECKHX (uac)

n/m | JUCHUILIMHBI sasiTHil (cCEeMHHADOB) (ceMMHApPCKHUX) 3aHATHI T cemL 2 cem.
1 2 3 4 5 6
1 1 Marpuiisl. [MousiTHe MaTpHIbl. Buabsl MaTpuil. 4

Onpeenuren. Onepanun Hax MaTPHLIAMH. U3 aux
CHCTEMBI [Monsitre onpenenutens. CnocoOb ua IIT:
TTHHEHEEIX BBIYMCIICHUS ollpeAenuTencii. MUHOPHI U 2
ypABHEHHIL. anredpanveckue JOMOTHEHHS 2JIEMEHTOB
oTpeieNnTeNsl.
OO0patHas maTpuma. Panr MaTpuIsL.
MaTpu4HbIi METOJ PELLICHUS CUCTEM
JTUHEeNHbIX ypaBHeHU. Metox Kpamepa u
Mmetox ["aycca peneHuns CUCTeM JIMHEHHBIX
YpaBHEHUH.
IIpakTHyeckast MOATOTOBKA:
TEOPETHUIECKHE PACUETHI 110 TEME 3aHSITHS
2 3 [TpounzBogHasl. Omnpenenenye NpoOU3BOIHOM, ee 6
I/ICCHCI[OBaHI/Ie FeOMeTpI/I‘IeCKI/Iﬁ 1 MEXaHMYCCKUN CMBIC]I. N3 HUX
QyHKIMIA. CaoiicTBa npou3BoAHBIX. [Ipon3BoaHbIE ua IIT:
3BBICIINX MOPSIIKOB. MccienoBanue 4
(YHKIMOHAIBHBIX 3aBUCUMOCTEH C
WCTIOJIb30BaHUEM CPEJICTB
T PepeHINATEHOTO HCUUCIICHNS.
IIpakTHyeckast MOATOTOBKA:
TEOPETUUECKUE PACUETHI IT0 TEME 3aHATHS
3 3 DKCTpeMyM Haxoxnenne s5KcTpeMyMOB (pyHKLIUH. 4
(byHKHHH JIBYX YcnoBHEBII 3KCTPEMYM. M3 HUX
IepPEMEHHBIX. IIpakTHyeckass MOATOTOBKA: Ha IIIT:
TEOPETUIECKUE PACUETHI IT0 TEME 3aHSATHS 1
4 4 HHTerpains. HeorpeieseHHBII HHTErPaI U ero 2
cBoiicTBa. OnpeaeneHHbI HHTErpai ¥ ero W3 Hux
OCHOBHBIE CBOICTBA. 3aMeHa IepEMEHHON wa ITIT:
W MHTETPUPOBAHUE MO YacTsIM. Pemenue 1
MPHUKJIATHBIX 3a/1a4.
IIpakTHyeckass MOATOTOBKA:
TEOPETUIECKUE PACUETBHI I10 TEME 3aHSATHS
5 4 Juddepentmansa 3anauu, MPUBOIAIINE K OOBIKHOBEHHBIM 4
bl€ YPABHEHHUSI. T PepeHIINATEHBIM YPaBHEHUSIM.
JuddepeHnmanbapie ypaBHEHUS IEPBOTO




HOPsIZIKA: C pa3AeIIFOLIMMHUCS
nepeMEHHBIMH, OJJHOPOHBIE, CBOSIIINECS
K OJIHOPOJIHBIM, JTUHEWHBbIE. JInHElHbIE
nmud hepeHnranbHbIe YpaBHEHUS C
MOCTOSIHHBIMH KO3 pHLIeHTaMH.
IIpakTHYeckasi MOATOTOBKA:
TEOPETUYECKUE PACUETHI 110 TEME 3aHATHS

N3 aux
gaIlIl:

HNroroBoe 3austue

[IpoBepounas padora Nel,

TEKyIllee TECTUPOBAHNE.

IpakTHyeckas NOAroToBKAa:
TEOPETUIECKUE PACUETHI 110 TEME 3aHSITHS

N3 aux
gaIlIl:

I'enepasibHas u
BBIOOpOYHAs
COBOKYITHOCTH.

Pemenue 3amau Ha BEIYKCIICHUE
XapaKTePUCTHUK BEIOOPKH; OIIEHKY
reHepaTbHBIX XapaKTEPUCTHK U IIPOBEPKY
CTATUCTUYECKUX TUIIOTES.
IIpakTHyeckasi MOArOTOBKA:
TEOPETUUECKHUE PACUETHI IO TEME 3aHATHS

N3 aux
gaIlll:

Craructuyeckue
KPUTEPHH.

Peuienue 3aau Ha npuMeHEeHUE
CTaTUCTUYECKUX KPUTEPHUEB JUIS CDABHEHUS
CpEeIHUX, IUCIEPCUN U 3aKOHOB
pacripeesneHus.

IIpakTHyeckasi MOArOTOBKA:
TEOPETUYECKUE PACUETHI 110 TEME 3aHATHS

N3 aux
gallll:

Koppemsanus

Pemenne 3aga4d Ha HaXOXKACHHUC
KOppCJIHHI/II/I KOJIMYCCTBCHHBIX U
MOPSIKOBBIX JAHHBIX, HAXOXK/ICHUE
(YHKIIH perpeccun

IIpakTHYecKasi MOATOTOBKA:
TEOPETHUECKHUE PACUETHI IO TEME 3aHATH

N3 Hux
gaIlll:

10

HNrorosoe 3austue

[IpoBepounast pabota Ne2, mpoMeKyTodHOe
TECTHpOBaHME

IIpakTHyeckasi MOArOTOBKA:
TEOPETUYECKUE PACUETHI IT0 TEME 3aHATHS

3 aux
gallll:

Hroro:

22

14

3.6. CamocTosiTeIbHASI pA00Ta 00yJAKONIErOCH

Ne
cemecTpa

HaumeHnoBaHue pa3uena

JUCHHUILINHDBI

Buanr CPC

Bcero
JacoB

2

3

4

1

OJeMeHTbI JINHEHHOM anreOpsl

- HO,Z[FOTOBKa K 3aHATHUAM

THIIOBBIX 33/1a4)
- [ToAroroBKa K TECTUPOBAHHIO

- IlogroroBka k mpoBepoyHOii paboTe (perieHue

15

O1eMeHTHI aHAIIUTHYECKON

TEOMETPHU U
BEKTOPHOH anreOpsI

- HO,Z[FOTOBKa K 3aHATHUAM

THTIOBBIX 3a/1a4)
- [logroroeka pedepara

- [ToaroToBka k mpoBepoUHOi paboTe (perieHue

OneMeHTHI
1 depeHInaIbHOTO
HCUHUCIICHUSI

- HO,I[I‘ OTOBKA K 3aHATUAM

THTIOBBIX 3a]1a9)
- IToaroToBKa K TECTUPOBAHUIO

- [ToaroToBka k mpoBepOUHOi paboTe (perieHue

18

DJIEMEHThI UHTETPAIbHOTO
HUCUUCIICHUS U TEOPUU
TudQepeHIHaTbHBIX YPaBHEHHUH

- [lonroroBka k 3aHITUSM

- [loaroToBka k mpoBepoUHOi paboTe (perieHue
THTIOBBIX 3a]1a4)

- [lonroroBka K TeCTHPOBAHUIO
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5 OCHOBBI TEOPUH BEPOSITHOCTEH - [logroroBka pedepara 14
U MaTeMaTHYECKOM CTaTUCTUKK | - [I0JIrOTOBKa K TECTHPOBAHHIO
HToro yacoB B cemecTpe: 72
5 2 OcHOBBI TeOpuH BeposiTHOCTEN | - [ToAroTOBKA K 3aHATHAM 10
Y MaTeMaTH4YeCKOM cTaTUCTUKKH | - [ToAroToBKa K mpoBepouHOit paboTe (pelieHne
THITOBBIX 3a/1a4)
- IToaroToBKa K TECTUPOBAHUIO
6 MarematiyecKie MeTO/IbI - [loaroroBka K TECTUPOBAHHUIO 4
ONTHMH3AIINH
HToro yacoB B cemecTpe: 14
Bcero yacoB Ha caMoOCTOSITeJIbHYIO PadoTy: 86

3.7. JIaGopaTopHbIii MPAKTHKYM — Y4€OHBIM IUIAHOM HE MPETyCMOTPEH.

3.8. [IpuMepHasi TeMaTHKAa KYPCOBBIX MPOEKTOB (PadoT), KOHTPOJIBLHBIX PA0OT — Y4eOHBIM INIAHOM
HE MPEeyCMOTPEHBI.

Paznen 4. [lepedyenb y4eOHO-MeTOAMYECKOT0 M MATEPHATILHO-TEXHUYECKOT0 00ecneyeHust
JUCHHUILINHDI

4.1. IlepevyeHb OCHOBHOI M 10NOJIHUTEIbHON y4eOHOM JTUTEpaTyPbl, He00OX0AUMOIi /115 0CBOECHHS
JTUCIUILINHEI

4.1.1. OcHoBHas JIMTEpaTypa

Ne T'on, MecTO Koa-Bo
o HaumeHoBanue ABTOp (BI) i IK3EMILIAPOB B Haanyue B 9bC
n HM31AHUA
oubJIHOTEKEe
1 2 3 4 5 6
1 | MaremaTHka Boromonos H.B., M.: FOpaiir, 10
Cawmoiinenko [T.U. | 2012
2 | MaremaTnka u | Y1kul B.b. M. : JamkoB 9BC
uH(pOpMaTHKa u K, 2016. «YHUBEPCUTETCKAsI
[DnekTpoHHBIH pecypc] OMOIMOTEKA OHJIAMHY
4.1.2. lonoTHUTE/IbHAs JINTEpaTypa
Ne I'ox, MmecTO Koa-so Hammuaue
o HaumenoBanue ABTOp (BI) I —— 31(636MHJIHI)OB B 8 3EC
HOJIHOTEKE
1 2 3 4 5 6
1 | Belcmias MaTeMaTHKa baspun .1 M.: Axagemus, 5
2002
2 | Briciiag maTtemarnka [Mumaués B.C. | M.: Breiciias 10
mkona, 2003, 2002
3 | COopHHK 337124 10 BICIICH nox pea. B.U. M.: UIHOPA-M, 8
MaTeMAaTHUKE JJIsI Epmakoga. 2002
SKOHOMUCTOB
4.2. HopmaTuBHas 6a3a — HE UMeeTCs
4.3. Tlepeyenr pecypcoB HHPOPMAIUOHHO-TEIEKOMMYHUKAIIMOHHO  ceTH  «VHTepHeT»,

H006X0):[I/IM]>IX AJId 0CBOCHUA NUCHHUITJIMHBI

http://math66.ucoz.ru

http://www.fepo.ru

arwbdE

Allmath.ru—scamaremarrnkasomaommecte http://www.allmath.ru

Wurteprer-mpoekt «3amaun» http:/Mmww.problems.ru

Exponenta.ru: oGpazoBareNbHbII MaTeMaTHdeckuii caiT http:/Amww.exponenta.ru
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http://math66.ucoz.ru/
http://www.fepo.ru/
http://www.allmath.ru/
http://www.exponenta.ru/
http://www.problems.ru/

© N o

9

Maremarrika On-line: cripaBounast nHbOpMariks BIOMOIIb cTyaeHTy http:/Aww.mathem.hl.ru
PerreOrmk. Ru: BeiciasiMatemMaTikanskoHOMETpHKa— 33184, pereHust http://mwww.reshebnik.ru
CaiimanemenTapHoi MareMatrke J{murprs [ynpaaa hitp:/Awww.mathnet.spb.ru

http://www.tef.visu.ru

16. http://www.knigafund.ru/books/106332
11. http:/AMawww.chinaru/press/afa/97 3 164-219.shtml
12. http:/Mmww.gaudeamus.omskceity.com/PDF library economic 5.html

4.4. IlepeyeHb HH(OPMALMOHHBIX TEXHOJOIHN,
00pa30BaTeJILHOr0 MpoIecca Mo AUCUUIJIMHE, POrPAMMHOI0 obecriedeHusi U MH(OPMAIMOHHO-

CII

JEHCTBUS 10rOBOpa - OECCPOUHBI)
NEHCTBUS 10roBOpa - OECCPOUHBIN),

JENCTBUS IOTOBOpPA - OECCPOUHBIiL),

1)
2)
3)
4)
5)

6)
7)

PABOYHBLIX CUCTEM

UCII0JIB3YEMBIX AJIs1 OCYIIECTBJICHUA

I[J'ISI OCYIICCTBIICHUA 06pa3OBaTeanoro Impouecca UCIOJb3YIOTCA:

1. Cnalig-nexuun.

2. OHHaﬁH-KaﬂBKynﬂTopr ((MCI[I/IHI/IHCKEUI CTaTUCTHKaA»

B y4eOHOM Mporiecce HCIoib3yeTcs JIUIEH3HOHHOE MTPOrpaMMHOE 00ecTieYeHHE:
1. Horoop Microsoft Office (Bepcus 2003) Ne0340100010912000035 45106 ot 12.09.2012r.
(cpok nmelicTBUS 1OTOBOpa - OECCPOUHBIL),
2. JoroBop Microsoft Office (Bepcust 2007) Ne0340100010913000043 45106 ot 02.09.2013r.
(cpok zmelicTBUS JOTOBOpa - OECCPOUHBIL),
3. Horosop Microsoft Office (Bepcus 2010) Ne 340100010914000246 45106 ot 23.12.2014r.
(cpok neiicTBHs 1OTOBOpa - 0ECCPOUHBIN).
4. JoroBop Windows (Bepcusi 2003) Ne0340100010912000035 45106 ot 12.09.2012r. (cpox

5. Horoop Windows (Bepcuss 2007) Ne0340100010913000043 45106 ot 02.09.2013r. (cpox

6. Joroop Windows (Bepcus 2010) No 340100010914000246 45106 ot 23.12.2014r. (cpok

7. JoroBop AntuBupyc Kaspersky Endpoint Security nns 6usneca — CranmapTtHbiii Russian
Edition. 150-249 Node 1 year Educational Renewal License, cpok wucmomb3oBanust ¢ 29.04.2021 1o
24.08.2022 r., nomep nunen3uu 280E-210429-102703-540-3202,

8. Asromarm3upoBaHHas cuctema tectupoBaHus Indigo Jlorosop Ne J[53783/2 ot 02.11.2015
(cpok nmeficTBuSt O€CCPOUHBIN, | TOJ TEXHMUYECKOH MOIEPIKKH ),

OOyyvatormecss ~ o0OecrieueHbl  JOCTYNMOM  (yOaJeHHBIM  JIOCTYIIOM) K  COBPEMEHHBIM
npodeccnoHanbHbIM 0a3aM JaHHBIX U MH()OPMALMOHHO-CIIPABOYHBIM CUCTEMAM:

Hayunas snekrponnas oubnuoreka e-LIBRARY. Pexxum nocryma: http://www.e-library.ru/.
CrnpaBouno-nouckonas cucrema Koncynprant [Imoc — OO0 «KoHcynbTaHTKupoB».
«DnexTpoHHO-0nbmoTeuHas cucrema Kuposckoro I'MVY». Pexum nocryna: http://elib.kirovgma.ru/.
OBbC «Koncynprant cryneHtay - OO0 «UITY3y». Pexum moctyna: http://www.studmedlib.ru.

OBbC «VYHuBepcuTerckas Oubimoreka OHIANH» -

http://www.biblioclub.ru.

00O «HekcMemua». Pexum pgocryna:

3BbC «Koncynbrant Bpayay - OO0 'K «I'DOTAP». Pexum nocryna: http://www.rosmedlib.ru/
DBC «Aiibyke» - O00 «Aidyke». Pexxum goctyna: http://ibooks.ru.

45. Onucanune MaTepHATbHO-TeXHHYECKOH  0a3bl,
o0pa3oBaTe/ILHOIO MpoLecca Mo JMCHHILINHE

B nporuiecce npenogaBaHus AMCUUIUIMHBI (MOJYJIsl) UCHOJNB3YIOTCS CIENYIOIINE CIEeHaIbHbIe
MOMEIICHUS

HEOOX0OMMOH I OCyHIeCTBJICHUS

HaumenoBanue
crenuaau3upoOBaHHbIX OMeEIeHU

Homep kadunera, agpec

O0opynoBaHue, TeXHHYeCKHe CPecTBA 00y4eHHsl,
pa3MellleHHbIE B CTIEHATN3NPOBAHHBIX
TOMeIIeHsIX

1-411
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http://www.mathem.h1.ru/
http://www.reshebnik.ru/
http://www.mathnet.spb.ru/
http://www.tef.vlsu.ru/
http://www.knigafund.ru/books/106332
http://www.cfin.ru/press/afa/97_3_164-219.shtml
http://www.gaudeamus.omskcity.com/PDF_library_economic_5.html
http://www.e-library.ru/
http://elib.kirovgma.ru/
http://www.studmedlib.ru/
http://www.biblioclub.ru/
http://www.rosmedlib.ru/
http://ibooks.ru/

Aynautopust 1J1s POBEACHUS
3aHATUH JIEKIIMOHHOT'O THUITA

r. Kupos, yi. Kapna
Mapkca, 1.137, 3ganue
yaebHoro kopiryca Nel

Crierinanu3upoBaHHas yueOHast MeOeb (CToJ U
CTYJI MPENOaBATENs, CTOJIBI U CTYIbS
yYIeHHUIECKHE). | KOMIBIOTEP C BBIXOJIOM B
HHTepHeT; MPOEKTOP, dKpaH,
3BYKOYCHIIUTENbHAS anmapaTypa,
JIEMOHCTPALMOHHBIE TEJIEBH30PHI.

Aynautopus 1J1s POBEICHUS
3aHATUH JIEKIIMOHHOI'O TUIIA

3-803, 3-819

r. Kupos, yn. Kapna
Mapkca, 1.112, 3manne
yaeOHoro kopiyca Ne 3
(co cTomoBO 1
XO3SICTBEHHBIM OJIOKOM)

Crienmanm3upoBanHas yaeOHast MmeOens (CTol 1
CTYJI MPENOaBATENsA, CTOJIBI U CTYIIbs
ydeHU4ecKue). | KOMIBIOTEP C BBIXOJIOM B
HHTepHeT; MpOoeKTOp, 3KpaH,
3BYKOYCHJIUTEIIbHAS allaparypa,
JIEMOHCTPALIMOHHBIC TEICBU30PHI.

AyauTopus sl IPOBEIACHUS
JIEKIIMOHHOT0/CEMUHAPCKOTO
THIIA

3-702

r. Kupos, yn. Kapna
Mapkca, 1.112, 3manne
yaeOHoro kopiyca Ne 3
(co cTomoBOM M
XO03SHCTBEHHBIM OJIOKOM)

Crnenmanu3upoBaHHas yueOHast MmeOesb (CToN u
CTYJI IPENOaBaTeNs, CTOJbI M CTYIIbS
ydeHU4ecKue). | KOMIIBIOTEP C BBIXOJIOM B
WnTepueT; npoekTop, SKpaH,
3BYKOYCHJIUTEIIbHAS annaparypa,
JIEMOHCTPALMOHHBIE TEIEBU30PEI

YueOHast ayTUTOPUH [
MPOBEJICHUS 3aHATUN

CCMHUHAPCKOI'0 TUIla, TCKYIICTO

KOHTPOJIS U IPOMEKYTOUYHON
aTTecTaluu

1-307, 1-404

r. Kupos, yn. Kapna
Mapkca, 1.137, 3nanue
yuebHoro kopmyca Nel

3-414

r. Kupos, yn. Kapna
Mapkca, a.112, 3nanue
yueOHoro kopmyca Ne 3
(co cTomoBOM M
X03HCTBEHHBIM OJIOKOM)

Crienmanu3upoBanHas yaeOHast MeOenb (CToN 1
CTYJI IPENOJIaBaTeNs, CTOIBI M CTYIIbS
YYCHHUYECKHE); TOCKA JJI BEICHUS 3aIuceit
Mapkepamy; HH()OPMaIIMOHHBIE CTCHBI.
KomnbroTephsie knaccsl mo 14
WHIIMBUIYaJbHBIX pab0UnX MECT C
BO3MOXHOCTBIO BbIX0Ja B lHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa30BaTeIbHYIO CpeIy By3a.

YyueOHast ayTuTOPHH ISt
MPOBEJICHUS 3aHATUN
CEMUHAPCKOro THUIIA,
TPYIIOBBIX U
VH/IMBHUyaJIbHBIX
KOHCYJIBTALINH, TEKYILETO
KOHTPOJISL ¥ IPOMEXYTOYHOU
aTTecTanuu

3-522 a

r. Kupos, yn. Kapna
Mapkca, a.112, 3nanue
yaebHoro kopiyca Ne 3
(co cronoBoit u
XO3SIMCTBEHHBIM OJIOKOM)

Criennanu3upoBaHHas yueOHast MeOeb (CToJ U
CTYJI IPENOAAaBATEs, CTOJIbI U CTYIIbS
ydeHuueckue). | KoMITbroTep
JIEMOHCTPALIMOHHBIA TEJIEBU30D,
3BYKOYCHIIUTEIIbHAS almaparypa,
JIEMOHCTPAIHOHHBIE TEIIEBU30PBI,
UH(pOPMAIHOHHbIE CTECHIBI.

VYyeOHast ayuTopuu A
IIPOBEJCHUS 3aHATUI
CEMUHApCKOro TUIIA,
IPYIIOBBIX U
VH/IMBUyaJIbHBIX
KOHCYJIbTAllNH, TEKYILErO
KOHTPOJISI ¥ TIPOMEXYTOYHON
aTTecTaluu

3-523

r. Kupos, yn. Kapna
Mapxkca, a1.112, 3ganue
yuebHoro kopiryca Ne 3
(co cronoBoit u
XO3SHCTBEHHBIM OJIOKOM)

Criennanu3upoBaHHas yueOHast MeOeb (CToJ U
CTYJI IPETNOJIABATENS, CTOJBI M CTYIIbS
YUSHHYECKHE), TOCKA JUTS BEJACHUS 3aMncei
MapkepaMu; HHGOPMAIIMOHHBIE CTEH/BI, |
KOMIIBIOTED, IIPOCKTOP, SKPaH.
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VYyeOHast ayTuTOpUH IS
MPOBEJICHUS 3aHATUN
CEMHHApPCKOIo TUIIA,
IPYIIOBBIX U
VH/IMBUTyaJIbHBIX
KOHCYJIbTAllUH, TEKYILErO
KOHTPOJISL ¥ TIPOMEXKYTOYHOU
aTTecTaluu

3-525

r. Kuposg, yi. Kapna
Mapkca, a1.112, 3nanue
yaeOHoro Koprmyca Ne 3
(co cronoBoit u
XO35IIICTBEHHBIM OJIOKOM)

Crierinanu3upoBaHHas yueOHast MeOeb (CToJ U
CTYJI MPENOaBATENs, CTOJIBI U CTYIbS
YYEHUYECKHE), TOCKA JIJIsl BEIEHUS 3aIcen
MapKepaMu., | KOMIIbIOTED,
JIEMOHCTPALMOHHBINA TEICBHU30D,
“H(OPMAITMOHHBIC CTCHIBI,

YueOHast ayTuTOpHH ISt
IIPOBEJECHUS TEKYILIETO
KOHTPOJISL ¥ IPOMEXKYTOYHOU
aTTecTaluu

3-414

r. Kupos, yi. Kapna
Mapkca, a1.112, 3nanne
yuaeOHoro Koprmyca Ne 3
(co cTomoBoii u
XO3SIMCTBEHHBIM OJIOKOM)

Crnenmanu3upoBaHHas yueOHast MmeOesb (CToN u
CTYJI IPENOAABATENS], CTOIBI U CTYIIbS
yUSCHHYECKHE); TOCKa JJIsl BEACHHUS 3alHceit
MapkepaMmu; HHPOPMAIIOHHBIE CTCHBI.
KommproTepHsIe Kiacce mo 14
VHIVBHIYaJIBHBIX Pab04nX MECT C
BO3MOXHOCTBIO BbIX0a B lHTEpHeT 1
JIOCTYTIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTeNbHYIO CPEay By3a.

ITomemenue gis
CaMOCTOSATEIILHON PabOTHI

3-516

r. Kupos, yn. Kapna
Mapxkca, a1.112, 3nanue
yaebHoro kopiyca Ne 3
(co cronoBoit u
XO3SHCTBEHHBIM OJIOKOM)

[TomemeHus 17151 cCaMOCTOSTENEHOU PaOOTHI
OCHAIIEHbl KOMIBIOTEPHON TEXHUKOM C
BO3MO>KHOCTBIO BbIXOJia B IHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
oOpa3oBareibHyI0 cpeny By3a, [TK mist paboTs
C HOPMATHBHO-IIPABOBOM TOKYMEHTALlUEH, B T.4.

ANIEKTPOHHOM 6a3oi "KoHCynbTaHT cTyneHTa

[TomerieHus 1151 CaMOCTOATEIBHONU PabOTHI 00YUarOIIMXCSl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOMN C
BO3MOKHOCTbIO MOJKIIOYEeHUs K ceru "MHrepHer" M obecredyeHbl JOCTYIOM B 3JEKTPOHHYIO
MH()OPMAIIMOHHO-00Pa30BaTEIILHYIO CPE/ly YHUBEPCHUTETA.

Pazgen 5. MeTroanyeckne peKOMEeHJAIUHU 110 OPraHU3ALNU H3YYeHHUSs] TUCHUILITHHbI

[Tpouecc wm3ydeHHs] IUCHUIUIMHBI NpPEIyCMaTpUBAeT: KOHTAaKTHYIO (paboTa Ha JIEKUMSIX H
MPAKTUYECKHX 3aHATHUAX) U CAMOCTOSITENbHYIO paboTy.

OcHoBHOE yueOHOE BpeMs BbLIEISETCS Ha NMPUOOPETEHHE MPAKTUYECKUX HABBIKOB M aHAJIMU3
(u3nyeckoro npoiecca.

B kxauectBe OCHOBHBIX (OpPM OpraHu3alUU y4yeOHOro mpolecca MO JUCIUIUIMHE BBICTYMAIOT
KJIaCCUYECKHE JIEKLIMOHHBIE (C 3JIEMEHTaMH MPOOJIEMHBIX) U MPAKTHUECKUE 3aHATHUS (C UCIOIb30BAHUEM
MHTEPAKTUBHBIX TEXHOJOTUI 00yUYEHHS), a TAK)XKE CaMOCTOsTENNbHAsE paboTa 00yJyaronnxcs.

[Tpn u3ydyeHnn yueOHON AMCUMIUIMHBI OOYydYaroUIMMCS HEOOXOJUMO OCBOUTH IMPAKTUYECKHE
YMEHHS [0 PEIIEHUI0 THUMOBBIX 3ajad, U3MEPEHHI0 (U3MUECKHUX BEIUYMH M paboTe ¢ mpudbopamu u
YCTaHOBKAMHU B COOTBETCTBUH C MPEJIaraéMbIMU HHCTPYKLIUSMH.

[Tpu npoBeneHnn yueOHbIX 3aHATUH Kadeapa obecrieunBaeT pa3BUTHE Y O0yUYaIOUINXCsS HABBIKOB
KOMaHJIHOH paboThl, MEXJIMYHOCTHOM KOMMYHHKAIMH, TIPUHATHS PELICHUH, JTUJIEPCKUX KayecTB (IyTeMm
MPOBE/ICHUS] MHTEPAKTHBHBIX JIEKIWH, TPYNIOBBIX IMCKYCCHH, aHaIN3a CHTYyallMd M HMMHTAIIMOHHBIX
MoJielieH, MpenoaBaHus JUCUUIUIMHBI (MOyJIs) B (hopMe Kypca, COCTaBICHHOTO Ha OCHOBE PE3yJIbTaTOB
HAy4YHBIX HCCIIEIOBaHUM, NPOBOJUMBIX YHUBEPCUTETOM, B TOM YHCJIE C YYETOM pPErHOHaJIbHBIX
ocoOeHHOCTeH MpoecCHOHATbHOMN IeATEIbHOCTH BBITYCKHUKOB M ITOTpeOHOCTEH paboTonareneit).

Jlexuumu:

Knaccuueckas nexius. PexkomeHayeTrcs mpu M3ydeHUH BCeX TeM TUCHUIUIMHBL. Ha nexumsx
M3JIaraloTcsi TEMbl TUCIMITIMHBL, IPeyCMOTPEHHbIE paboueil mporpaMMoil, aKIIeHTUPYETCsl BHUMaHHUE Ha
HaubOojee NPUHIUIHAIBHBIX W CJIOKHBIX BONpPOCAX TUCIUIUIMHBI, YCTaHABIIMBAIOTCS BOIPOCHI MJIs
caMmocTosITeNnbHON MpopaboTku. KoHcnekT dekuuid sBnserca 0a3oi MpH MOATOTOBKE K MPAKTHYECKUM
3aHSATUSIM, K 9K3aMEHY, a TaK)Ke JJI1 CAMOCTOSITENIbHON paboThI.

W3noxeHne JEeKIUOHHOTO MaTepHaiga PeKOMEHIyeTCsl MPOBOAUTh B MYIbTUMEIUIHON (opme.
CwMmpbIcrioBasi Harpy3ka JIEKIIMM CMEIIAeTCs B CTOPOHY OT M3JIOKEHHUS TEOPETUYECKOro marepuana K
(hOopMHPOBAHNIO MOTHBAIIMK CAMOCTOSITEILHOIO 00Y4EHHUS Yepe3 MOCTaHOBKY po0ieM 00ydeHus 1 oKa3
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nyTell pemeHus: mpodecCHOHANBHBIX MPOOJIEM B paMKax TOW WM WHOW TeMbl. [Ipu 3TOM OCHOBHBIM
METOJIOM BEJIEHUS JIEKIUH SIBIISIETCA METOJI IPOOJIEMHOT0 M3JI0KEHHS MaTepHraa.

IpakTnyeckue 3aHATHS:

[IpakTuyeckue 3aHATHS MO AUCUUIUIMHE MPOBOISATCS C IENbI0 NMPUOOPETEHUS NMPAKTHUYECKUX
HABBIKOB B 00JIacTH aHanu3a GU3NYECKUX (MEXaHUYECKUX U ONTUYECKUX) MPOIECCOB, MPOUCXOASIINX B
KHBOM OHOJIOTUYECKOM OPTaHU3ME U MPUMEHEHUS PU3NUECKUX (PaKTOPOB B MEIULIMHE.

[IpakTyeckue 3aHsATHS MPOBOAATCS B BHAE coOecedoBaHUU, OOCYXIACHHM, OTPabOTKU
MPAKTUYECKHX HABBIKOB Ha JaOOpaTOPHOM OOOPYAOBAaHHH, PELICHHS CUTYAIIMOHHBIX 3a]1a4, TECTOBBIX
3aJaHuMN.

Breimonnenne npakTudeckoil paboThl oOywarommecss MPOM3BOAAT KaK B YCTHOM, TaK M B
MMHUCbMEHHOM BUJIE, B BUJIE NIPE3CHTALINI U T0KJIA0B.

[IpakTuyeckoe 3aHsATHE CIOCOOCTBYeT Oosiee TIyOOKOMY TOHHUMAHUIO TEOPETHYECKOTO
MaTtepuaiga y4yeOHOro MUCHUIUIMHBI, a TaKKe Pa3BUTHIO, (POPMUPOBAHMIO M CTAHOBICHHUIO Pa3IMYHBIX
YPOBHEH COCTABIISIOUINX MPOPECCHOHATHHON KOMIETEHTHOCTH 00YJatOIIHXCSl.

[Tpu M3ydeHun QUCIUTUIMHBI UCTIONB3YIOTCS CIeayole (opMbl MPAKTHUECKUX 3aHITHI:

- IPAKTUKYM IO PEIICHUIO 33/1a4 10 TEMaM:

e Marpuusl. Onpenenurenu. CUCTEMbI IMHEUHBIX YpaBHEHUI.
[IpousBonnas. MccnenoBanue GyHKINA.
DkcTpeMyM GQYHKIIUU IBYX TEPEMEHHBIX.
WHTerpaisr.
Huddepennnanpabie ypaBHEHHS.
['enepanbHas U BBIOOpOUHAsE COBOKYITHOCTH.
CraTucTuueckue KpUuTepuu.
Koppensiius

CamocrosiTesibHas padora:

CamocTrosTenbHass paboTa CTYIEHTOB IOJIpa3yMeBaeT IOJArOTOBKY II0 BCEM pazjienaM
JIUCLUIUIMHBL «MaTeMaTHKa» ¥ BKJIIOYAeT MOJATrOTOBKY K 3aHATHUSAM, MOJrOTOBKY K IPOBEPOYHOIl padoTte
(pemieHre TUTIOBBIX 3aja4), HAaMMCaHUE pedepaToB, MOATOTOBKY K TECTUPOBAHUIO.

Pabota ¢ yueOHOI nuTEpaTypoll paccMaTpuBaeTCsl Kak BHUJ y4eOHOH pabOThl MO AUCLMIUIMHE
«MatemaTHKa» U BBIIIOJIHAETCS B IIpe/iesiaX 4acoB, OTBOAUMBIX Ha €€ usyuenue (B paszaene CPC). Kaxpiii
oOyuaromuiicss obecnedeH J0CTyrnoM K OuOauMoTeuHbIM (OHJaM yHHBepcHTeTa U Kadeapsl. Bo Bpems
M3Y4YEeHUs JUCUUIUIMHBI oOydaromiuecsi (IOJ KOHTPOJEM IIPEernoAaBaresisi) CaMOCTOSITEbHO IPOBOJST
paboTy C JOMOJIHUTENBbHOM HMH(pOpMaIen, oQopMIIOT pedepaTsl U MPEICTABIAIOT UX Ha 3aHATHUAX.
Hamucanne pedepara crocoOCTByeT (HOPMHUPOBAHHIO HABBIKOB HWCIIOJNB30BAHUSA YYEOHOM M HAydyHOU
JUTEpaTyphl, TMOOATBHBIX MH(MOPMALMOHHBIX PECYpPCOB, CIIOCOOCTBYET (OPMHUPOBAHUIO JIOTMYECKOTO
MbiuieHus.  Pabora  oOywaromerocss B rpymme  (GopMUpyeT  YYBCTBO — KOJJIEKTHMBU3MA U
KOMMYHHKa0€IbHOCTb.

Hcxonupli  ypoBeHb 3HAHMW  OOy4aromMXcs  ONpeAenseTcs TECTUPOBAHHMEM  H/WIH
cobece10BaHUEM.

Texymuii KOHTPOJIb OCBOEHHS AMCLUUILUIMHBI IPOBOAMUTCA B (JOpME pELIeHMs] THIOBBIX 3ajad,
TECTOBOI'O KOHTPOJIsI, BHIMOJIHEHUS IPOBEPOUYHBIX Pa0OT, HanucaHus pedeparos.

B koHIle u3yueHUs TUCHUIUIMHBI MPOBOJUTCS MPOMEXKYTOUHAs aTTECTAIUsl C HUCIOJIb30BaHUEM
TECTOBOT'O KOHTPOJISI, MPOBEPKU MPAKTUUYECKHX HABBIKOB, COOECEOBAHMUS.

5.1. Meroanka npHUMeHeHHMSI JJIEKTPOHHOr0 OOY4YeHUs] M JAUCTAHIHOHHBIX 00pPa30BaTEJbHBIX
TEXHOJIOTHIl TPU MPOBeAeHUM 3AHATHI W HA JITANAX TEKYIero KOHTPOJSI M NPOMEKYTOYHOM
aTTecTAlMHU M0 TUCHMILVIUHE

[IpuMeHeHne SJIEKTPOHHOTO OOyYeHHS W JUCTAHIIMOHHBIX O00pa30BATENbHBIX TEXHOJIOTHH TIO0
JTUCIHUIUINHE OCYIIECTBISETCS B cooTBeTCTBUU ¢ «[lopsakoM peanusanuu 3JIEKTPOHHOTO OOy4YeHUS U
JTUCTAaHIIMOHHBIX 00pa3zoBatenbHbIX TexHoJoruid B ®I'bOY BO Kuposckuit IMY Munszapaa Poccumny,
BBeieHHBIM B sierictBre 01.11.2017, npuka3z Ne 476-O/1.

JuctaHmonHOe 00y4YeHHE pealn3yeTcsl B AJIEKTPOHHO-UH(POPMAIIMOHHOM 00pa3oBaTeIbHON cpesie
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YHuBepcuTeTa, BKIIOYAIOLIEH AJIEKTPOHHbIE HMHQOpPMAIMOHHbIE U 00pa3oBaTelibHbIE PECYpCHI,
nHOOpPMALIMOHHBIE H  TEIEKOMMYHHKAI[MOHHBIE TEXHOJOTHH, TEXHOJIOTUYECKHUE CpEICTBA, W
oOecreunBamIIeii OCBOCHUE OOYYArONTUMHUCSA MPOTpaMMbl B TIOJIHOM O0BEME HE3aBHCHMO OT MecTa
HaXOXK/ICHUS.

OnektponHoe obydenue (D0) — opranuzanus 00pa3oBaTENbHON NEATEIBHOCTH C MPUMEHEHHEM
cozepxkamieiics B 0a3ax MaHHBIX M HCIOJIB3YEeMOH MpHU peanu3aludl 00pa3oBaTENbHBIX MPOTrPaMM
nHpopManuu U obecreunBaomux ee 00padboTKy HH(GOPMALIMOHHBIX TEXHOJIOTUN, TEXHUUECKUX CPEJCTB,
a Taxke MHOOPMAIIMOHHO-TEJICKOMMYHHUKALIMOHHBIX CETEH, 00eCIeUnBAIONINX MIepeady 110 JHHUSAM CBA3H
yKa3aHHON MH(pOpMAIIH, B3aUMOJICHCTBUE 00yUYaIOUINXCs U IPEeroiaBaTess.

JucrannuonHsie oOpaszoBarenbHble TexHomoruu (IOT) — oOpa3oBarenbHbIE TEXHOJIOTHH,
peaiuzyeMble B OCHOBHOM C TMpPUMEHEHUEM HH()OPMALMOHHO-TEJICKOMMYHUKALMOHHBIX CETeH Mpu
OIOCPEIOBAaHHOM (HA PACCTOSHUM) B3aWMOJICUCTBUU OOYYAIOIIUXCS U TpenoaaBarens. J{ucTaHIMOHHOE
oOydeHue — 3To ogHa u3 GopM oOydeHHS.

[Tpu ucnonp3oBanuu 0 u JJOT kaxkabii o0ydaronuiicss 00ecrieunBaeTcsi JOCTYIIOM K CpeJCTBaM
3JIEKTPOHHOTO OOyUYeHHsI 1 OCHOBHOMY MH(OPMALMOHHOMY PECypcy B 00beMe 4acoB y4yeOHOro IJIaHa,
HEOOXOIUMBIX JJISi OCBOEHUS IIPOTPAMMBI.

B mpakTuke npuMeHeHUs TUCTaHIIMOHHOTO OOyYeHHS MO JUCHUIUIMHE MCIIONB3YIOTCS METOIUKH
CUHXPOHHOT'O M aCUHXPOHHOI'O 00Y4EHHUSI.

Mertoanka CHHXpOHHOTO JUCTAHIIMOHHOTO 00YUYEHUS MpeycMaTpuBaeT oOIeHne 00yJaroerocs
U TIpernojaBatrelis B PEeXUME pealbHOro BpeMeHH — ONn-line oOmenue. Mcmonb3yrorcs crienyrommue
TEXHOJIOTUH on-line: BeOMHAPHI (MM BUJCOKOH(PEPEHIINN ), Ay TUOKOH(PEPEHIIIH, YaThI.

Metonrka aCHHXPOHHOTO AUCTAHIIMOHHOTIO 00Y4€HHUsl MPUMEHSETCs], KOTr1a HEBO3MOXKHO O0ILEeHHE
MEXIy TpenojaBareieM U OOydalolMMCs B peaJlbHOM BpEMEHH — Tak HasbiBaeMmoe off-line oOmenue,
o0LIeHHEe B pPEXHUME C OTIOKECHHBIM OTBeTOM. Mcmonme3yrores chenyromue TtexHoioruu off-line:
AJIEKTPOHHAS [TOYTA, PACCHUIKHU, (POPYMBI.

HauOonpmmas 3¢ pekTuBHOCT NPH AUCTAHIIMOHHOM O0YyYEHHUH JJOCTUTAETCs IPU MCII0JIb30BaHUU
CMEIIaHHBIX METO/UK JUCTAHIIHOHHOTO OOYYEHUs, TIPH 3TOM IOJIPa3yMEBAETCS, UTO MPOrpaMma
00y4YeHMs CTPOUTCS KaK U3 JIEMEHTOB CHHXPOHHOM, TaK U U3 3JIEMEHTOB ACHHXPOHHON METOAUKH
o0OyueHwusl.

Y4eOHbI mpolecc € HCMNONb30BAaHUEM JIMUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUI
OCYILECTBISAETCS MOCPEICTBOM:

— pa3MeleHust yaeOHOTo MaTepHalia Ha 00pa3oBaTeIbHOM caiiTe Y HUBEpCUTETA;

— COIPOBOYXK/IEHUS JIEKTPOHHOTO O0YUEHUS;

— OpraHu3alvy ¥ IPOBEJACHUS KOHCYIbTAlMM B pexume «on-line» u «oftf-linex;

— OpraHu3aluu 0OpaTHOM CBA3U ¢ 00yUarOIUMHUCS B pexxuMe «on-line» u «off-liney;

— obecrieyeHus] METOJMYECKOW TIOMOIIM OOydYalomMMCsl 4Yepe3 B3aWMOJICHCTBHE YYaCTHUKOB
y4eOHOro Impolecca C HCHOJIb30BAHUEM BCEX JOCTYMHBIX COBPEMEHHBIX TeNEeKOMMYHHMKAIIMOHHBIX
CpeACTB, OJJ00PEHHBIX JOKATHbHBIMI HOPMAaTHBHBIMU aKTaMH;

— OpraHM3aLUU CaMOCTOSITEIbHON pabOThl OOYUaIOIIMXCS MyTeM O0ecledeHusl yIAaJleHHOTO
noctyna kK oopasoBarenbHbIM pecypcaM (ObC, maTepuanam, pa3MeIIeHHbIM Ha 00pa30BaTeIbHOM caifTe);

— KOHTPOJIA JOCTWXKCHHS 3alUIaHUPOBAHHBIX  PE3yJbTaTOB OOYYEHHUs 1O JUCLUIUIMHE
oOydJaronmMucs B pexume «on-line» u «off-line»;

— UJIeHTU(UKALIUY TMYHOCTH 00YYaIOLIEerOCs!.

Peanuzanus mporpaMMbl B 3JI€KTPOHHOW (OpME HAYMHAETCS C MPOBEIEHUS OpPraHMu3alMOHHON
BCTPEYH C 00YJAIOIUMHUCS ITOCPEICTBOM BUACOKOH(pepeHInN (BeOnHapa).

[Ipu sToM mnpenonaBatenb HHGOPMUPYET OOyYaAIOUIMXCSA O TEXHUYECKHX TpeOOBaHMSIX K
000pYZIOBaHUIO U KaHAJlaM CBSI3M, OCYIIECTBISIET MPeABAPUTEIbHYIO IIPOBEPKY CBSI3U C O0YUAIOIIUMHUCH,
CO3/IaHM€ U HacTpoiiky BeOuHapa. IlpenonaBarenb TakkKe CBEpsSe€T NPEIBAPUTENBHBIM CIHCOK
o0yyaromuxcs ¢ (pakTUYECKH MPUCYTCTBYIOIUMHU, HHPOPMHUPYET X O PEXKHUME 3aHATHI, 0COOEHHOCTSIX
00pa30oBaTeNbLHOrO MpoIiecca, IPaBUIaX BHYTPEHHET 0 paclopsika, rpaduke yueOHOro nporecca.
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[Tocne mpoBeneHHs YCTAaHOBOYHOTO BeOWMHAapa Y4eOHBIH TMpOIEeCC MOXKET OBITh peaJTu30BaH
ACMHXPOHHO (00y4Jaroluiics ocBauBaeT yueOHbII MaTepHal B 1t000e y100HO0e ISt HETO BpeMsi U 00IIaeTcCst
C TIPETIOJIaBaTEeNIEM C MCHOJIb30BAaHHEM CPEJICTB TEIEKOMMYHHUKAIMHA B PEXHMME OTIIOKCHHOTO BPEMEHH)
WIA CHHXPOHHO (TIpOBeNIeHHE YUYEeOHBIX MEPONPUATHI M oOLIeHne 00y4aromerocs ¢ mpernojaBareieM B
PEKHME peabHOTO BPEMEHH).

[IpenoaBaTens CaMOCTOSATENILHO OMPEEISET MOPSI0K OKa3aHUs y4eOHO-METOINYECKOH TOMOIIN
00y4JaromuMcsi, B TOM 4HciIe B OpMe WHANBUAYAIbHBIX KOHCYJIbTALUH, OKA3bIBAEMBIX TUCTAHIIMOHHO C
UCTOJIb30BaHUEM HH()OPMAIIMOHHBIX U TEJICKOMMYHUKAITMOHHBIX TEXHOJIOTHH.

[Ipu nucTaHIMOHHOM OOYYEHHH BAKHBIM AaCIEKTOM SIBJSIETCSl OOILEHHE MEXIy Yy4aCTHUKaMU
y4eOHOro mporiecca, oO0sf3aTesbHbIE KOHCYJbTAllMM mpenoaaBatens. [lpu sTom oOmeHue MexIy
00y4aroIUMUCS U MPEenojaBaTesieM MPOUCXOIUT YAAIEHHO, TOCPEACTBOM CPEJCTB TEIEKOMM yYHUKAIHH.

B conepxanue KOHCYJIbTallM BXOJSAT:

— pa3bsACHEHHE 00yJaronuMcs o0Iei TexHosoruu npuMmeHeHus snemeHToB D0 u JIOT, npuemon
U Ccroco00B pabOTHl C MPEAOCTABICHHBIMU MM Y4eOHO-METOAMYECKHMMH MaTepHuajaMu, MPUHIUIIOB
camMoopraHu3aluu y4eOHOro npoiecca;

— COBETHl M PEKOMEHJAIMU [0 H3YyYEHUIO MPOrpamMMbl AUCHUIUIMHBI W TOJTOTOBKE K
MIPOMEKYTOYHOM aTTECTalNU;

— aHaJIM3 MOCTYMHBIIUX BOIIPOCOB, OTBETHI HA BOIIPOCHI 00 yUYAIOIIUXCS;

— pa3paloTKa OTAEIbHBIX PEKOMEHAINI IO U3YUEHHUIO YacTeil (pa3/ienoB, TeM) TUCHUIUIUHBI, 110
MOATOTOBKE K TEKYILEW U MPOMEKYTOUHOM aTTECTALlUU.

Takske OCyIIECTBISIFOTCSA MHANBUYaTbHBIE KOHCYJIbTAIIMN O0yUYaIOIIUXCS B X0/1€ BBITIOTHEHUS UMU
MMCBMEHHBIX padoT.

OO0s13aTenbHBIM KOMIIOHEHTOM CHCTEMbl JUCTAHIMOHHOI'O OOYYeHHs IO JUCLMILIMHE SBIAETCS
ANEKTPOHHBIN yueOHO-MeTonnuyeckuil koMiieke (OYMK), KoTopelii BKIIOYAET 3JEKTPOHHBIE aHAJIOTH
NeYaTHBIX Y4YeOHBIX M3/aHUM (Y4eOHMKOB), CaMOCTOSATENbHbIE JJIEKTPOHHBbIC YUEOHbIE W3JaHMS
(y4eOHUKH), IUIAKTUYECKHE MaTepuanbl JUIsl MOATOTOBKM K 3aHATHSAM, TEKyLIEMY KOHTPOJIIO U
IIPOMEKYTOUHOW aTTEeCTAllUM, ay[AuO- U BHJIEOMAaTepUalIbl, APYrHe CHEelHaIU3UPOBAHHBIE KOMIIOHEHTHI
(TekcToBble, 3BYKOBBIE, MyibTUMenuitHbie). DYMK obecrnieunBaeT B COOTBETCTBUM C IMPOrpaMMOM
OpraHu3alI0 O0Y4YEHUs, CaMOCTOATENbHON paboThl 00YyYarOUIMXCS, TPEHUHIW MYTeM IpeloCTaBICHUs
oOyyarolmuMcsi HEOOXOAMMBIX Y4E€OHBIX MaTepUalioB, CIELHUAIbHO pPa3pabOTaHHBIX Ul peau3aluu
JIEKTPOHHOTO 00yueHus, KOHTpoib 3HaHuih. DYMK pasmemniaercs B 3J€KTPOHHO-OMOIMOTEUHBIX
CHCTEMax M Ha 00pa30BaTEIbHOM caiiTe Y HuBepcurera.

Hcnonp3yemble BUAbl y4eOHON paOboThl o auctumiinHe npu npumenennu 30 u JI0T:

Ne Buowi Buowl yuebnoii pabomwr obyuarowuxcs
n/n | 3auamuil/pabom Koumaxmmnas paboma Camocmosmenvras paboma
(on-line u off-line)
1 Jlexunn - BeO-siek1nu (BeOuHapel) | - paboTa c apXUBaMU MTPOBEIECHHBIX 3aHATHIA
- BUJICOJIEKIINU - paboTa ¢ ONOPHBIMU KOHCIIEKTAMH JISKIUH
- JIEKIMU-TIPE3EHTALlUU - BBIIMOJIHEHUE KOHTPOJIbHBIX 3a/1aHUH
2 | IlpakTuueckue, - BUICOKOH(EPEHITNN - paboTa ¢ apXuBaMHy TPOBEICHHBIX 3aHATHI
CEeMHUHApPCKHE - BeOuHaphbl - CAMOCTOSITEIbHOE ~ M3YY€HHE YYEOHbIX H
3aHATHSA - CEMHHapHI B YaTe METOMYECKIX MaTepPHajIoB
- BUIC0JIOKJIa IbI - pelleHHe TECTOBBIX 3aJJaHUN U CUTYAIIHOHHBIX
- CEMHHAPBI-POPYMBI 3a1a4
- BeO-TpEeHUHT U - paboTa 1o mjaaHaM 3aHsATUH
- BUJIe03a1uTa padbot - CAMOCTOSITEIEHOE ~ BBITIOJIHEHHE 3allaHUi U
OTIIpaBKa UX Ha MPOBEPKY MPET01aBaATEIIO
- BBIIMOJIHEHUE TEMAaTHUECKUX pedepaToB.
3 Koncynpranuu - BUJICOKOHCYJIbTALINN - KOHCYNbTalUU-()OpyMbI (MU KOHCYJIBTALUU B
(rpymnmoBsie U | - BeO-KOHCY/IbTalUN qare)
WHIMBHAYaTIbHBIC) | - KOHCYJIbTAllUU B YaTe
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- KOHCYJIbTaIluu HIOCPEZICTBOM
00pa3oBaTeNbHOTO CalTa

4 [IpoBepouHble U | - BUACO3AIINUTHI - paboTa ¢ apxuBaMH MPOBEICHHBIX 3aHATUI
CaMOCTOSITEJIbHBIE | BBITOJIHEHHBIX padoT | - CaMOCTOATENIbHOE ~ M3YyY€HHE Y4eOHbIX U
paboTHI. (rpynmoBsie U | METOAMYECKUX MaTepUaIoB

WH/IUBUTyaJTbHBIC) - pellieHre TeCTOBBIX 3aJJaHUI U CUTYallMOHHBIX
- TECTUPOBAHUE 3a/a4

- BBIITOJIHEHUE IIPOBEPOYHBIX U
CaMOCTOSITENIbHBIX paboT

[lpu peanusanuy TPOrpaMMbl WIIM €€ YacTe ¢ MPUMEHCHHEM 3JIEKTPOHHOrO OOydeHHs U
JMCTAHIIMOHHBIX TEXHOJIOTHH Kadeapa BeIeT ydeT U XpaHEHHE Pe3yJbTaTOB OCBOCHHUS O0YJarOIIMMHUCS
JTUCIUIUIMHBI HA OyMa)KHOM HOCHTENE U (MIM) B JIEKTPOHHO-IUGPOBOI popme (Ha oOpazoBaTeIbHOM
camite, B cucteme INDIGO).

Tekyluii KOHTPOJIb YCIIEBAEMOCTH M IMPOMEXKYTOYHAs arTecTals OOyJarou[Mxcsi M0 y4eOHOM
mucuuiuinie ¢ npumeneHneM DO u JIOT ocymiecTBisercss mocpencTBoM cobecemoBanust (on-line),
KOMIIBIOTEPHOI'O TECTUPOBAHHMS WIJIH BBIOJIHEHHS TUCBMEHHBIX paboT (on-line miu off-line).

Pa3nen 6. MeToauueckue yKazanus JJsl 00y4al0IHXCsl M0 0CBOCHUIO TUCIIUIJIMHBI (MPUJIOKeHHE A)

W3ydyeHue AUCHMIUIMHBI CIE€AyeT HAYMHATH C MPOPAOOTKH JaHHOW paboueil mporpammel,

METOJIMYECKUX yKa3aHUM, IPONUCAHHBIX B IpOrpaMMe, 0co00€ BHUMAHUE YIAEISAETCS LENsAM, 3a/adyaM,
CTPYKTYpE U COJIEP>KaHUIO JUCIUTUIMHBI.

YcnemHoe u3ydeHHe TUCHUIUIMHBI TPeOYyeT OT OOy4aroluXcs MOCEIIEHUs JICKIHM, aKTUBHOMN
paboThI HA MPAKTHYECKUX 3aHATHIX, BHIIOJHEHUS BCEX YUEOHBIX 3aJaHHid TIPENoJaBaTessl, 03HAKOMIICHUS
c 0a30BbIMH y4yeOHHMKAMH, OCHOBHOM U JIOMOJHHUTENBHOU nuTeparypoil. JIeKiuu MMeoT B OCHOBHOM
0030pHBIN XapaKTep M HaleJCHbl Ha OCBEIICHWE HamOoJee TPYTHBIX BONPOCOB, a TAK)KE IPU3BAHEI
crocobcTBOBaTh (OPMUPOBAHUIO HABBIKOB pabOThl ¢ Hay4yHOW sureparypoil. IIpeamomnaraercs, 4To
oOyJaromuecs: MPHUXOIAT Ha JIEKIUH, NPEABAPUTEIBLHO NPOpaboTaB COOTBETCTBYIOUINH yUeOHBIH
MaTepuai Mo UCTOYHUKAM, pEKOMEHIYEMBIM IIPOTrPAMMOA.

OCHOBHBIM METOJIOM OOYYEHHMs SIBJISIETCS CaMOCTOSITeNbHAs paboTa CTYIEHTOB C y4eOHO-
METOJIMYECKUMH MaTeprallaMu, HAy4HOH JIuTepatypoli, IHTepHeT-pecypcamu.

[IpaBuiibHass OpraHu3alys CAaMOCTOATEIbHBIX YUYEOHBIX 3aHATUN, HUX CHCTEMaTUYHOCTH,
1esiecoo0pa3Hoe IJIaHUPOBaHUE pabodero BPEMEHH IMO3BOJISIOT OOYYarolIMMCs pPa3BUBATh YMEHUS U
HaBbIKM B YCBOEHHM M CHUCTEMaTHU3allMM NpUOoOpeTaeMblX 3HaHUHM, 00ecreurBaTh BBICOKUN YPOBEHb
yCIIEBaEMOCTH B MU0 00yUeHHsI, OTYIUTh HABBIKU MOBBIIIEHUS MPO(HECCHOHAIBHOTO YPOBHS.

OcHoBHOH (QoOpMOI NPOMEKYTOYHOIO KOHTPOJISI M OLEHKH pe3ylbTaToB OOY4YEeHUs IO
JIMCLUIUIMHE sIBIISeTCs 3k3aMeH. Ha sk3ameHe oOydwaromuecs: TOMKHbBI POJEMOHCTPUPOBATh HE TOJIBKO
TEOPETUYECKHE 3HAHUS, HO U MPAKTUYECKUE HABBIKU, TOJyYEHHbIE HA MPAKTUYECKUX 3aHATHSIX.

[TocTosiHHAs aKTUBHOCTD Ha 3aHATHSIX, TOTOBHOCTb CTABUTh U 00CYXKIaTh aKTyalbHbIE TPOOIEMbI
JUCIUIUIMHBI - 3aJI0T YCIEIIHON padOoThl U MOJIOKUTEIbHON OLIEHKH.

[TonpoOHbIE MeTOAMUYECKHE YKa3aHUs K MPaKTHYECKUM 3aHATUAM U BHEAyAUTOPHOU
CaMOCTOSITENIbHOM paboTe Mo KaXA0M TeMe TUCIUILIMHBI IPEICTAaBICHbI B TPUIIOKEHUH A.

Pazgen 7. OuneHodHble cpeacTBa JJsi NPOBEACHHS TEKYILIEro KOHTPOJS M NPOMEKYTOYHOMH
arrecTaliy 00y4alommXxcs 1o AUcHuILvINHe (mpuioxeHue b)

OneHoYHbIE CpelCcTBa — KOMIUIEKT METOJUYECKHX MaTepHajioB, HOPMHUPYIOMIMX MPOLEAYPHI
OLICHUBAHMS PpE3yJIbTaTOB OOYyYeHHUsS, T.€. YCTAHOBJIEHHS COOTBETCTBUSI YUEOHBIX JIOCTHM)KEHUH
3alUTAaHUPOBAHHBIM pe3yJbTaTaM OOyYeHHs U TpeOOBaHUSAM OOpa30BATEIBHOW MPOTpPaMMBbI, pabodeit
MPOrpaMMbl TUCLMUILIAHBI.

OC kak cucTeMa OIEHUBAHUS COCTOUT U3 CICAYIOIINX YaCTEH:

1. TIlepeunss KOMIETEHIMH C yKa3aHHEM O3TamoB UX (OPMHUPOBAHHUS B IPOLIECCE OCBOCHUS
o0pa30BaTenbHOM NPOrpaMMBl.

2. [Ilokazarenmeii u KpuTepuil OIEHUBAHUS KOMIICTEHIIMM Ha pPAa3IWYHBIX dTamax uX
(hopMUpOBaHUsI, ONMCAHNUE IIKAJT OL[CHUBAHUSI.
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3. TumoBbIX KOHTPOJIbHBIX 33JaHUM U UHBIX MaTepPHAJIOB.

4. MeToanueckux MaTepuaioB, OMPEACSIONINX MPOLENypbl OLICHUBAHUSA 3HAHUM, YMEHUH,
HaBBIKOB W (MJIM) OMBITa MPO(ECCHOHATLHON NEATEeILHOCTH, XapaKTePHU3YIOIINX dTarbl (OPMHPOBAHUS
KOMITICTCHITU M.

OneHoYHBIE CPeNICTBA AJIs MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOYHON aTTeCTallld IO
JUCHUTIIMHE TIPEICTAaBIICHbI B IPHIIOKEHUU b.

Pa3znen 8. OcobeHHOCTH YyueOHO-METOAMYECKOTro obecneyeHusi 00pa3oBaTejILHOIO Ipolecca 1o
AUCHMILIMHE JIJI HHBAJIUA0B U JIMI ¢ OTPAHHYEHHBIMHU BO3MOKHOCTAMM 3710POBbSI

8.1. BbiOop MeT010B 00yUeHusl

Br160op MeTo10B 00y4eHHUsI OCYIIECTBISIETCS, UCXO/IS U3 MX JOCTYIMHOCTH JJIsi MHBAJIUIOB U JIHII C
OrpaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI.

Br160op MeTo10B 00y4eHHMSI OTPEACIIeTCs] CoAepKAHNEM O0yUdeHUsl, YpOBHEM MpodeccrnoHabHON
MOJITOTOBKH T1€JJarOr0OB, METOJMYECKOT0 M MAaTepUAIbHO-TEXHUYECKOTO 00ECIICYeHHs, 0COOCHHOCTIMU
BOCIIpUATUS y4eOHOUW HHDOpMaMKU OO0YJAOIIUXCA-UHBAIMIOB M OOyYaIONIMXCS C OTPaHMYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbs. B 00pa3oBaTeIbHOM TPOIECCE HCIOIB3YIOTCS COIMAIbHO-aKTHBHBIE U
pediiekcuBHBIE METOIBI OOYUYEHHS, TEXHOJOTHH COLMOKYJIBTYPHOM peaOMINTALMU C ENbI0 OKa3aHUs
MOMOIIM B YCTAHOBJICHHM IOJHOIEHHBIX MEKIUYHOCTHBIX OTHOUICHUH C JPYIHMMHU OOydYaroIuMUCH,
CO3JIaHMH KOM(POPTHOTO IICUXOJIOTUIECKOTO KIIMMaTa B TPYIIIIE.

B ocBoeHMM AMCUIUIUIMHBI MHBAJIUAAMHU U JIMIIAMU C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0OPOBbSI
OoJbIIIOE 3HAUYEHUE MMEeT MHIMBHUAYyaldbHas padorta. [log nHAMBUIYaTIbHONH pabOTON MOIPa3yMeBAIOTCA
nBe GOpPMBI B3aUMOJICHCTBUS € TIperolaBaTeieM: HHIUBHIyalbHas yueOHas paboTa (KOHCYJIbTAIMH), T.C.
JOTIOJTHUTEIBHOE pa3bsiCHEHHE y4eOHOro MaTepualia M yrIIyOJeHHOE H3Yy4eHHE MaTepualia C TeMH
00y4aroIUMUCs, KOTOPbIE B 3TOM 3aWHTEPECOBAHbI, W HHIUBHIYyajbHas BOCIHUTATEIbHAs padoTa.
WunuBunyanbHble KOHCYJBTAlMUA 110 MPEAMETY SBISIOTCS BaXKHBIM (aKTOPOM, CIIOCOOCTBYHOIIUM
WH/IMBUyAJIN3allUd OOYYCHUS U YCTAHOBJICHUIO BOCIIMTATEILHOTO KOHTAKTa MEXIY MPEoIaBaTelieM U
00Y4YaIOIIMMCSI MHBAJTUIOM HJTH OOYYAFOIIMMCS C OTPaHHYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI.

8.2. O6ecneyeHue 00y4aOMMXCSl HHBAJIWIAOB U JIHUI] C OTPAHHYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS
NMEeYATHBIMH M JJIEKTPOHHBIMH 00pPa30BaTe/IbHBIMH pecypcamMu B (opmax, ajanTHPOBAHHBIX K
OrpaHUYeHHSIM UX 310POBbSI

[Toxp6op u pa3paboTka yueOHBIX MAaTEPHAIOB MMPOU3BOISATCS C YUETOM TOTO, YTOOBI MPETOCTABIISThH
ATOT MaTepuan B pa3IUYHbIX (OpMax Tak, YTOOBI WMHBATUABl C HAPYIICHUSMHU CIyXa MOTydald
nH(OPMALIMIO BHU3YyalbHO, C HApYUIEHUSIMH 3pEHUSl — ayIualbHO (HApuUMeEp, C HCIOJIb30BAHUEM
MIPOrpaMM-CHHTE3aTOPOB PEUH) WIIHA C TIOMOIIbIO TH()IOMHPOPMAIITMOHHBIX YCTPOHUCTB.

Y4eOHO-MeTOInYeCKHe MaTepHalIbl, B TOM YHCIIE /ISl CAMOCTOSTEIBHON paboThl 00yJatommxcs U3
qyclia MHBAIMUOB M JIUI] C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbBS, MPEAOCTABISIOTCS B Qopmax,
aIalITHPOBAHHBIX K OTPAaHUYEHHUSM UX 3J10POBbsI U BOCIPUATHS HH(OpMALIUU:

Kamezopuu obyuarowuxcs Dopmul
C nHapyuieHueM ciyxa - B IeYaTHOM (opme
- B (hopMe JIEKTPOHHOTO JOKYMEHTA
C nHapyuieHueM 3peHust - B TIe4aTHOU (popme yBeIMUEeHHBIM MIPUPTOM

- B opMe DIIEKTPOHHOT'O JIOKYMEHTA

- B hopme ayauodaiina

C orpaHn4yeHreM JABUTaTENbHBIX (DYHKIIHIA - B Ie4aTHoil popme

- B opMe DIIEKTPOHHOT'O JIOKYMEHTA

- B popme ayauodaiina

JIaHHBI TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA 00YYaIOIINXCA.

8.3. IlpoBeaeHue TeKylLIero KOHTPOJIS M NPOMEKYTOYHOH ATTeCTAMHM C y4eTOM OCOOEHHOCTeil
HO030JI0THH HHBAJIHUIA0B U JUII ¢ OrPAHUYCHHBIMHA BO3MOKHOCTHMMU 3/10POBbS

Jist ocyiiecTBiIeHUs MPOLEAYp TEKYIIEr0o KOHTPOJISI yCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTaluu
O6y‘-IaI-OHII/IXC$I CO3aHbI OLICHOYHBIC CPEACTBA, AAAIITUPOBAHHBIC IJII HHBAJIWAOB U JIMII C OTPaHUYCHHBIMU
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BO3MOJKHOCTSIMH 3/I0pPOBbSI M MO3BOJISIOIINE OLIEHUTh JOCTH)KEHUE MMH 3aIUIAaHUPOBAHHBIX PE3YJIbTATOB
o0y4eHHs U YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH, MpPEAyCMOTPEHHBIX paloueil mporpammoit
JTUCLUITHBIL.

@®opma MPOBEACHUSI TEKYLIEr0 KOHTPOJSI M MPOMEXKYTOYHOH aTTecTaluu JUisi OOydarommxcs -
MHBQINJIOB YCTAHABJIMBAETCS C YYETOM MHIMBHIYaJbHBIX INCUXO(U3MUECKHX OCOOEHHOCTEH (YCTHO,
MUCHMEHHO Ha Oymare, IMCBMEHHO Ha KOMIbIOTepe, B (hopMe TecTupoBaHus U T.11.). [Ipu HeoOxoaumocTu
o0yyaromemMycs-uHBaJIUAY MPEAOCTABIAETCS JOMOJIHUTEIBHOE BpeMsl JUlsl MOATOTOBKM OTBETA Ha dTare
IIPOMEKYTOUYHOM aTTECTALUU.

Jlis oOydaronmxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pOBbsI IPEAYCMOTPEHBI CIIEAYIOIINE
OLICHOYHBIE CPEJICTBA!

Kamezopuu odyuatowguxcs Buowt ouenounvix cpeocme @opmbl  KOHmMPONA U OUEHKU
pe3yibmamos 00yueHus

C napymieHueM ciyxa Tect PEUMYIIECCTBEHHO MHACbMEHHAs
MIPOBEpKa

C napymieHueM 3peHust CobOecenoBanue MIPEUMYIIIECTBEHHO YCTHAs MMPOBEPKa
(MHIUBUYAIIBHO)

C orpanudeHrueM perieHue JTUCTAHITUOHHBIX | OpTaHHW3AIUs KOHTPOJIS C TIOMOIIBIO

JIBUTATENbHBIX (DYHKIIHIA TECTOB, KOHTPOJIbHBIC | dekTpoHHOM 000s0uku MOODLE,

BOTIPOCHI MUChbMEHHAsI POBEPKA

8.4. MaTepuaibHO-TEXHUYECKOE o0ecnevyeHne 00pa30BaTeJbLHOI0 Mpowecca /st HHBAJIM/I0B U JIMIL ¢
OrPaHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

1) nmnst uaBanuaoB 1 smi ¢ OB3 1o 3penuro:

- obecrieyeHue J0CTyna oOydaromerocs, SABJSIONIETOCs CJENbIM U UCIHOJb3YIOLIEro co0aKy-
MTOBOJIBIPS, K 3/JaHUI0 Y HUBEPCUTETA;

- IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOLIET0 00yJaroIeMycsi HeOOXOAUMYIO TOMOIIIb;

- HaJIM4YKe aTbTEPHATUBHON BepcHH o(pUIIMANBbHOTO caiita YHuBepcuTeTa B cetu «MHTepHEeT 115t
o0yyaroImuxcsl, SIBJISIFOIUXCS CICIBIMU MU CIa00BUIALIMMU;

- pa3MelIeHUE ayJUTOPHBIX 3aHATUH MPEUMYIIECTBEHHO B ayJUTOPUAX, PACIIOIOKEHHBIX Ha
IIEPBBIX 3TaXKaX KOPIYCOB Y HUBEPCUTETA;

- pa3MellleHre B JOCTYMHBIX JUIsl OOYYarOIIMXCS, SIBISIFOIIMUXCS CIENBIMU WM CIAO0OBUISAIIMMH,
MecTax U B aIalTUPOBAHHON (hopMme (C y4eTOM UX OCOOBIX MOTpeOHOCTEH) crpaBOYHON MH(OPMAIUH O
pacnycaHuy y4eOHBIX 3aHSATUH, KOTOpPas BBIMOJIHAETCS KPYIHBIM pelbepHO-KOHTPACTHBIM IIPUPTOM Ha
6enoM 1 sxentoM (oHe u gydaupyercs mpudrom bpaitns;

- IpEeIOCTaBJIEHUEe JlocTyna K  y4eOHO-METOJMWYECKMM MaTepuajiaM, BBIIIOJHEHHBIM B
aIbTEpHATUBHBIX (OpMaTaxX MEYaTHBIX MaTEpUAIOB WIH ay1n0o(aiiyios;

- HaJIM4YUE DJIEKTPOHHBIX JyI, BHUJEOYBEIMYUTENEH, IMPOrpaMM HEBHU3YyaJbHOIO JOCTyHa K
nH(pOpMalY, IPOrPaMM-CUHTE3aTOPOB PEUYH U APYTUX TEXHUUECKUX CPEICTB IIpUeMa-repesadu yueOHoi
uH(OpMaIUY B TOCTYIHBIX JJIs1 00Y4aIOLINXCs C HapyIIEHUsIMH 3peHust popmax;

- IPEAOCTABICHHE BO3MOKHOCTH IPOXOXKIACHUS ITPOMEKYTOUYHOM aTTECTAallUd C NPUMEHEHHEM
CIELIMAJIBHBIX CPEJCTB.

2) st uEBaIMI0B ¥ ynil ¢ OB3 1o ciyxy:

- TPUCYTCTBHE CYpJOINEpeBOAYMKa (MPH HEOOXOJUMOCTH), OKAa3bIBAIOLIETO0 O00ydYarolieMycs
HEOOXOIMMYI0O TOMOLIb MpHU TPOBEACHUU AayAUTOPHBIX 3aHATUH, TNPOXOKIECHUH MPOMEXYTOUHON
aTTeCTalluH;

- IyOIMpoBaHue 3BYKOBOH CIIPaBOYHOM HH(OPMAITUHU O paCITMCAHNN YICOHBIX 3aHSATHI BH3YyaJIbHON
(ycTaHOBKa MOHUTOPOB C BO3MOKHOCTBIO TPAHCIIALUU CYOTUTPOB);

- Halu4Me 3BYKOYCHJIMBAIOUIEH ammapaTypbl, MYJIbTUMEIUWHBIX CPEACTB, KOMIBIOTEPHOM
TEXHUKHU, AyJUOTEXHUKU (AKyCTUUYECKHE YCHIUTENH U KOJOHKH), BHJICOTEXHUKU (MYIbTHUMEIUHHBIN
MIPOEKTOP, TEJIEBU30p), DJIGKTPOHHAs JOCKa, JOKYMEHT-Kamepa, MYyJIbTUMeIUlHas CHCTeMa,
BUJIEOMaTEPHAIIBL.

3) i uHBaWI0B U Juil ¢ OB3, MMEIOINX OrpaHUYCHUS IBUTATEIbHBIX ()YHKITHIA:

- ofecrieyeHue JgocTyna oOydaroulerocs, HMEIOIEro HapyIIEHUs OIOPHO-IBUTATEIBHOTO
anmapara, B 3JJaHU€ Y HUBEPCUTETA;
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- OpraHuzanys NPOBEACHUS AyIUTOPHBIX 3aHATUN B ayJUTOPHUSX, PACIOJIOKEHHBIX TOJBKO Ha
MEPBBIX ITAXKaX KOPITYCOB Y HUBEPCUTETA,

- pa3MelleHre B JOCTYMHBIX AJIs 00yJarolMXcsl, UMEIOUINX HAPYIIEHUS! OMOPHO-IBUTATEILHOTO
amnmaparta, MeCTax ¥ B aJanTHpOBaHHOW (opme (C ydyeToM HX OCOOBIX MOTPEOHOCTEH) CIpaBOYHOM
uH(pOpPMAaLlUM O pACIUCAHUM Y4YEOHBIX 3aHITHUH, KOTOpas paclojaraeTcsi Ha YpOBHE, YAOOHOM s
BOCTIPHSATHS TAaKOTO 00yYaroIerocs;

- TPUCYTCTBHE AaCCHUCTEHTa, OKa3bIBAIOLIETO OO0yyaroueMycs HEOoOXOIUMYI0 TIOMOIIb MpH
MIPOBEJICHUH AYJAUTOPHBIX 3aHITHIA, TPOXOKICHUN TPOMEKYTOUHOMN aTTECTAIINH;

- HaJW4YMe KOMIIBPIOTEPHOW TEXHUKH, aJalTHPOBAHHON [UJI1 WMHBAJIUAOB CO CHEIUAIbHBIM
MIPOrpaMMHBEIM 00€CIIeYCHHEM, AIbTEPHATHBHBIX YCTPOUCTB BBOAA MH(MOPMAIIUU M JPYTUX TEXHHUYESCKHUX
CPEICTB MpHema-feperayn yuyeOHOW HH(OpManuu B JOCTYNHBIX AJS OOYYarOIIUXCS C HapyHICHUSIMHU
OIIOPHO-ABUTaTEeIFHOIO anmnapara Gopmax;

4) s vuBanuaoB U il ¢ OB3 ¢ ApyrvMMU HapyIeHUsIMA WM CO CIOXHBIMU Jedekramu -
ONpeAesIeTCa UHANBUIYATIbHO, C YUETOM MEAUIMHCKUX nokazanui u UITPA.
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Hanpasnenue nmoarorosku 38.03.02 Menemkment (3++)

JlonmosiHeHMsI U UI3MEHEHUsI B padoyeil mporpaMmme y4eOHOM JUCHHUILINHBI
«MaremMaTuka»

[Ipoduns MeHeKMEHT B 31paBOOXpaHEHUU

®opma 00ydeHUs1 OUHO-3a04HAs

Kadenpa buzuku 1 MeTMIIMHCKON HHPOPMATUKH
Astop (b1) Kopotkosa O.JI.

Ha 2025 /2026 y4eOHblii roj1 B pabodyro MporpaMMy BHOCSITCS CIICTYIOIINE TOTOIHEHHS U N3MCHCHUS:

1. ITynkr 4.1. «IlepeyeHb OCHOBHOM M J0NOJHUTEIbHOM JTUTEPATYPbI, HEO0X0AUMOI 1JIs1 OCBOCHMSA
AUCHHUILIMHBI (MOAYJIS1)» U3MEHUTh U YATATh B CICAYIOLIEH peJaKLUu:

4.1.1. OcHoBHas JIUTEpPaTypa

Ne I'on, mecTo Koia-Bo
n/n HaunmenoBanue ABTOp H3IaHUA IK3eMILISIPOB Hanuuue B 9bC
(b1) B OubJMoOTEKE
1 2 3 4 5 6
1 | Beicmias maTeMaruka banaun K.B. | ®nunTa, 9bC
u Jap. 2021 Koncynberant
CTY/ICHTA
2 | MaremaTuka u Vtkun B.B. M. : JlamikoB u 9bC
WHPOpMaTHKa K, 2018. YHuBepcurerckas
[DnexTpoHHBIHA pecypc] OMOIMOTEKA OHJIANH
4.1.2. JlonoJHUTEIbHAS JIUTEPATypa
Ne I'ox, mecTo Koia-Bo Hanuumne
n/n HaumenoBanue ABTOp (BI) U3IaAHUS IK3eMILISIPOB B ObC
B Oudiuoreke
1 2 3 4 5 6
1 | Beiciag maTemMaTuka Bbappun N.U. M.: Axkagemus, 30
2002
2 | Boiciiast MaTeMaTHKa Iumaués B.C. M.: Breicmas 49
mkoia, 2003,
2002
3 | COopHuK 3a/1a4 IO BRICIIICH noa pexn. B.W. M.: UHOPA-M, 10
MaTeMaTHuKe ISt Epmaxosa. 2002
SKOHOMHCTOB
2.B nyskre 4.4. «llepeyeHb HMH(POPMAUMOHHBIX TEXHOJIOTHiI, HCHOJb3yeMbIX [JIsl
ocyliecTBJIeHMS 00pa30BaTeJbHOr0 Mpomecca MO0 JAUCHUILIMHE (MOAYJIO), NPOrpaMMHOIO

obecrieueHusi 1 WH(POPMAIHOHHO-CIIPABOYHBIX CHCTEM»: T. 7. U3MCHHTh W YUTATh B CIICAYOIICH
pelaKIuu:

7. Jorosop AntuBupyc Kaspersky Endpoint Security mis 6usneca — Cranmaptheiii Russian Edition.
150-249 Node 1 year Educational Renewal License, cpok ucnomns3oBanus ¢ 11.08.2025 no 09.09.2026 r.,
Homep sutien3un 2B1E-250808-154818-2-497-4841

3. [TyHKT «4.5. Onucanne MaTepuaJIbLHO-TEXHUYECKOii 0a3bl, HEOOXOIMMO¥ /17151 OCylIleCTBJIEHUSI
00pa3oBaTeIbLHOIO NMpoIecca Mo JMCHUIIMHE (MOLYJII0)» U3MEHHUTh U YUTATh B CIEAYIONIEH peIaKInuu:
B nipouiecce npenoaaBanus AUCIUIUIMHBI (MOIYJISI) UCMIONB3YIOTCS CIAEAYIOIINE ClIeHUaTbHbIE TOMEIEHUS:
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HaumenoBanue
CIeNHATN3MPOBAHHBI
X MOMeIleHU I

Homep kaduHera, aapec

Oo0opynoBaHue, TeXHUYECKHE CPeACTBA
00yuYeHHs1, pa3MeleHHbIe
B CHEIUATM3UPOBAHHBIX MOMEIEHUSIX

Aynutopust AJsl IPOBEICHHS
3aHATUH JIEKIIMOHHOTO THUIIA

1-411

r. Kupos, yn. Bnamumupckas,
1.137, 3nanue yaeOHOTroO KopIryca
Nel

Crnenmanu3upoBaHHas ydeOHast MeOenb (CToI
U CTYJ IPETNOAaBaTeNsl, CTONBI U CTYJIbS
ydeHu4eckne). | KOMIBIOTep C BBIXOIOM B
HHTepHeT; MpOoeKTOp, 3KpaH,
3BYKOYCHJIUTENbHAS araparypa,
JICMOHCTPAIIMOHHBIE TEIEBH30PBL

Aynuropust A TPOBEICHII
3aHATHUN JEKIIMOHHOI'0 TUIIA

3-803, 3-819

r. Kupos, yin. Bnagumupckas,
n.112, 3nanne yae6GHOTO KOpITyca
Ne 3 (co cronoBoit n
X03SHCTBEHHBIM OJIOKOM)

Crienmanu3upoBanHas yuyebHas Mebemns (CTol
Y CTYJI IPETIOaBATEIsl, CTOJIBI U CTYIIbs
YYEHUYECKHE). | KOMITBIOTED C BBIXOJIOM B
WHuTepHeT; IpOoeKTOp, SKpaH,
3BYKOYCHJIUTEIIbHAS allaparypa,
JIEMOHCTPAIMOHHBIC TEJICBU30PHI.

Aymutopust Ut IPOBEICHHS
JIEKITHOHHOT0/CEMHHAPCKOTO
THIIA

3-702

r. Kupos, yn. Bnagumupckas,
n.112, 3nanne yaeGHOTO KOpITyca
Ne 3 (co cronoBoii n
X03SHCTBEHHBIM OJIOKOM)

Crienmanu3upoBanHas yuyebHas Mebemns (CTol
Y CTYJI IPETIOZIaBATENs], CTONBI U CTYIbs
ydeHU4ecKue). | KOMIBIOTEP C BBIXOJIOM B
HHTepHeT; IpoeKTop, 3KpaH,
3BYKOYCHJIUTEIIFHAS almaparypa,
JIEMOHCTPAIIMOHHBIE TEIEBU30DHI

YyeOHast ay TMTOPUH JUIS
MPOBEJICHUS 3aHITUI
CEMHUHAPCKOI0
THUMNA,TEKYLIETO KOHTPOJISA U
IIPOMEXKYTOYHOU
aTTecTaluuu

1-307, 1-404

r. Kupos, yn. Bnagumupckas,
1.137, 3nanue yueOHOT0 KOpIryca
Nel

3-414

r. Kupos, yn. Bnagumupckas,
n.112, 3nanue yueOHOTro KopIryca
Ne 3 (co cronoBoit u
X035HCTBEHHBIM OJIOKOM)

Criennanu3upoBaHHas yueOHas MeOelb (CTOM
U CTYJ IPETNOAaBaTeNsl, CTONBI U CTYJIbS
y4eHUYECKHe); JAO0CKa AJIs BeJICHUS 3amuceit
MapKepaMu; HH)OPMAIMOHHBIC CTCH/IBI.
KomnreroTepnsle kiaccsl o 14
WHIIMBUIYaJbHBIX pab0YMX MECT C
BO3MOXHOCTBIO BbIX0Ja B lHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpey By3a.

YuebHas ayuTopun Jist
MPOBEJICHUS 3aHITUI
CEMUHAPCKOro TUIIA,
TPYIIIOBBIX U

3-522 a

r. Kupos, yn. Bnagumupckas,
1.112, 3nanue yyeOHOro KOpIyca
Ne 3 (co cronoBoit n

CriennanusupoBaHHas yueOHas MeOenb (CTo
U CTYJI IPETIOaBATENs, CTONBI U CTYIIbS
ydeHHueckue). | KoMITbroTep
JIEMOHCTPAIHOHHBIN TEJIEBU30D,

WHIUBUAYATbHBIX XO3SHCTBEHHBIM OJIOKOM) 3BYKOYCHITUTEIIbHAS amnaparypa,
KOHCYJIbTAIINH, JIEMOHCTPAIMOHHBIE TEIEBU30PHI,

TEKYIIEro KOHTPOJIS U WHGPOPMAITUOHHBIE CTCH/IBI,

MIPOMEKYTOUHOU

aTTecTalyu

YyeOHas ay TMTOPUH JIIS 3-523 CriennanusupoBaHHas yueOHas MeOenb (CTo

MPOBEJICHUS 3aHITUI
CEeMHUHaApCKOro THIIA,
TPYIIOBBIX U
WHJMBUYAJIbHBIX

r. Kupos, yn. Bnagumupckas,
n.112, 3ganue yae6HOTO KOpITyCca
Ne 3 (co crosoroii u

U CTYJI IPETIOJIaBATEIsI, CTOJIBI M CTYIIbS
YUICHHUYECKHE), JOCKA JJIs BEJCHUS 3aluCel
MapkepaMu; HH)OpMAaIMOHHBIE

KOHCYJIbTALIHM,
TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUHON
aTTecTalluu

X03SHCTBEHHBIM OJIOKOM)

CTEHIbI, 1 KOMIBIOTED, IPOEKTOP, IKPaH.

VYuebHas ayAUTOPUA AJIS
MPOBEJICHUS 3aHITUI
CEMHHAPCKOI0 TUIIA,
TPYHIIOBBIX U

WHINBHTy aJIbHBIX
KOHCYJIbTALIMM,
TEKYLLEr0 KOHTPOJISA U
MIPOMEKYTOUHOMN
aTTecTalluu

3-525

r. Kupos, yi. Bnagumupckas,
n.112, 3ganmne yae6HOTO KOpIyca
Ne 3 (co cronoBoit u
XO03SHCTBEHHBIM OJIOKOM)

Crnennanu3upoBaHHas yyeOHast MeOenb (CTou
W CTYJI IIPETIOIaBaTelsl, CTONBI U CTYJIbS
VYICHHUYECKHE), TOCKA JIJIST BEJICHUS 3aIMHCeH
MapKepaMu., 1 KoMIpIoTep,
JIEMOHCTPAIMOHHBIN TEIEeBU30P,
WH(POPMALMOHHBIE CTEH]IBI,

VYuebHas ayAUTOpUN AJIs
NpOBeIeHHsI TEKYLIETO

3-414
r. Kupos, yn. Bnagumupckas,

Crnenuanu3upoBaHHas yyeOHast Mebenb (CTou
U CTYJI IPENOAaBaTesl, CTONBI U CTYJIbS
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KOHTPOJIS U n.112, 3ganne yaeOHOTO KOpIyca | YICHHYECKHUE); TOCKA TS BEICHHS 3aITUCeit
MIPOMEKYTOUHOM Ne 3 (co cronoBoit n MapkepaMu; HH)OPMAITHOHHEIE CTCHIEL.
aTTeCTaIluu X03SHCTBEHHBIM OJIOKOM) KommbroTepHsie Kmacce mo 14
WH/IBUAYAITBHBIX PA00OYHX MECT C
BO3MOXKHOCTBIO BBIXOJIa B UHTEpHET 1
JIOCTYTIOM B 3JIEKTPOHHYIO WH(OPMAITHOHHO-
00pa30BaTeIbHYIO CPEIy By3a.
ITomemenue s 3-516 TTomerneHus 111 caMOCTOSATENBLHOM
CaMOCTOSITEITLHON r. Kupos, yn. Bnamumupckas, PabOThI OCHAIIICHBI KOMITHIOTEPHOH
paboThI n.112, 3nanue yueOHOTO TEXHUKOU C BO3MOKHOCTBIO BEIX0O/A B
KopIryca WHTEpHET ¥ JOCTYIOM B 3JICKTPOHHYIO
Ne 3 (co cronoBoii n nHPOPMALMOHHO- 00pa30BaTEIBHYIO
XO3SIICTBEHHBIM OJIOKOM) cpeny By3a, [TIK mias paGoTs ¢
HOPMAaTUBHO-TIPaBOBOM JOKYMEHTAIIHEH, B
T.4. JIIEKTPOHHOM 6a30if "KoHCynmbTaHT
CTYJCHTa»

JlononHeHus: ¥ n3MEHEeHHs B pabodel mporpaMMe pacCMOTPEHBI Ha 3aCeIaHnuy Kadeapbl

“05” centsa6ps 2025 r. TIporoxom Ne 1
3aB. kadenpoii JI.B. Kapaynosa

BHecenHble M3MEHEHUS U IOTIOTHEHHS YTBEPKIAI0:
N.o. nmpopexTopa 1o yuedbHoit padbore M.II. Pazun
18 centsiOps 2025 r., mpotokon Ne 1
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JlonoytHeHHMs1 M U3MeHeHHusI B padoyeil nporpaMmme y4eOHOM AU CHHUIIIMHBI

HanpaBnenune noarotoBku
Hanpasnennocts (npouis) OITOIT

dopma 00yueHus

Cpoxk ocBoenus OITOIT

Kadenpa
ABTOD(BI)

«MareMaTHKa»

38.03.02 MenemKMEHT
MeHeKMEHT B 3/[paBOOXPaHEHUN
OunHo-3a04Has

4.6 roma

OU3NKHN, MEAULIMHCKOW HHPOPMATUKN U MATEMATUKU

Kopotkosa O.JI.

C 2025 /2026 yuebHOTrO roja B pabouyro mporpaMmy BHOCSTCS CIICIYIONIUE TOTIOJHEHHS U U3MCHCHUS:
1. Ilynkr «3.4 TemaTu4ecKuii MJIaH JeKUMA» JOMOTHUTH U YUTATh B CICAYIONICH pelaKIuu:

Ne | Nepaszpena TemaTtnka . Tpynoemkocts
/1 | JTUCHHUILINHBI JeKIui Conepixanue mexupnii (uac)
1 cem. | 2 cem.
1 2 3 4 5 6
1 1 Onpenenurenu u Onpenennureny U NX CBOWCTBA. Brraucienne 4
MaTpHIIBI. OTIpeJIeNIUTENe BTOPOro, TPETHETO U N-TO MOPSIIKA.
CucTeMBbl JUHEHHBIX Martpursl. Onepanuu Hax MaTpuiiaMu. Panr MaTpuIisL.
YpaBHEHUI. OCHOBHBIE NOHATHA U OIPEICICHHUSL.
MerTo/ibl peleHus] CUCTEM JIMHEUHBIX YPABHEHUMN:
metox ["aycca, meton Kpamepa, ucronbs3oBanue
0o0paTHON MaTpHIIBL.
2 3 HuddepennnpoBanue | Oynkmusa. Croxable 1 oOpatHbie hyHKIMH. [ paduk 4
(GYHKUIUH OJHOTO ¢ynkuun. [oustue pynkuun, nuddepeHnupyemon B
aprymeHra touke. Iuddepenunan QyHKum, mpon3BoaHas
¢ynxun. [IpaBuna muddheperunpoBanus.
[MpousBoanble U AU GepeHINANbI BEICIINX MOPSIKOB.
[Mpou3BoaHAsE IO BpEMEHH, CKOPOCTh, YCKOPEHHE.
Hcnonn3oanne UU B ananu3e PyHKIMOHAIbHBIX
NPOILECCOB
3 3 OyHKINN DYHKINA HECKOJIBKUX TIepEMEHHBIX. YacTHbBIE 2
HECKOJIbKHX pou3BOIHbIE U AuddepeHnmansl. [TomHbIi
MIEPEMEHHBIX. nmud dhepeHnuan.
[Mpumenenus nonaoro auddepeHimana s
NPUOTVMKEHHBIX BBIYMCICHUH U BBIYHCIICHUH
a0COJIIOTHBIX OIPEIIHOCTEH KOCBEHHBIX U3MEPEHHH.
4 4 WuTerpupoBanne [lepBooOpa3znas. HeonpeneneHHpIit HHTErpal. 2
(GYHKIUHM OHOTO Merons! unterpuposanus. @opmyna Herorona —
aprymMenra JleiiOHwmIa.
5 4 Huddepennmansapie | 3agadu, MPUBOIAIINE K OOBIKHOBEHHBIM 2
YpaBHEHUSI. IuQdepeHInaNBEHBIM YPaBHEHUSM.
Jduddepennmansapie ypaBHEHHUS IEPBOTO MOPSIKA: C
Pa3AeISIIOIMMHUCS TIEPEMEHHBIMH, OJHOPOJIHEIE,
CBOJSIIMECS K OTHOPOAHBIM, THHEWHbIE. JINHElHbIE
T epeHnabHbIE YPABHEHHUS C TOCTOSTHHBIMU
ko purmenTamm.
6 5 OcCHOBBI TEOPUU OCHOBHBIE TTOHATHS, TEOPEMBI U 3aKOHBI TEOPUHU 2
BEPOSITHOCTEH BEPOSITHOCTEH.
7 5 Craructudeckue [ToHsiTHE CTATUCTUYECKON COBOKYITHOCTH. 4
COBOKYITHOCTH. Bribopounas coBokymHOCTb. [1Ikanbr n3mepeHus.
CraTucTiueckue [ToHsITHE CTATUCTUYECKOM TMIIOTE3bl U KPUTEPHSL.
KpUTEPHHU
8 6 MaremaTuueckue Krnaccudukariys onTHMHU3aIUOHHBIX 33/a4; 33/[a41 2
METO/IBI MaTeMaTHYECKOT0 MPOrpaMMUPOBaHHS,
ONTUMM3ALINY. BapHUALIIOHHOTO UCUYHCIICHHS U ONITUMAIBHOTO
yrpasisieHnst. CHCTEMBbI MACCOBOTO 00CTYKHBaHHUSL.
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HcnoanzoBanue UU nu1s penreHus 3a1a4 no
ONTHUMU3ALUH NPOLECCOB.

HToro:

14

JlononHeHus U U3MEHEHUs B paboueil mporpaMmme pacCMOTPEHBI Ha 3aCeIaHuu Kadeapsl

«30» ssuBaps 2026 r., npotokoa Ne 5
3aB. kadenpoii Kapaynosa JI.B.

BHeceHHbIe H3MEHEHHSI U TOTIOJTHEHUS YTBEPKIAL0:
[TpopekTop no yueOnoii padore E.H. Kacatkun

«19» deBpaist 2026 r., mpoTokon Ne 3
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denepanbHOE rocy1apCTBEHHOE OI0KETHOE
o0pa3oBaTeNbHOE YUPEKICHUE BBICIIETO
o0Opa3zoBaHUs
«KupoBCcKuUii rocy1apCTBEHHBIN MEIUITUHCKUN YHUBEPCUTET

MunuctepcTBa 3apaBooxpanenusa Poccuiickoit @eneparuu

Kadenpa duszuku u MeTMIMHCKON HHPOPMATHKH
Ipuiio:xkenne A Kk padoyeil mporpaMme 1M CIUAIIINHbBI

MeToauyeckue ykazaHus 1 00y4ar0MXC M0 0CBOCHUIO JUCIHIIINHBI
«MATEMATHUKA»

Hanpasaenue noarorosku: 38.03.02 Menem:kmeHT
Hanpasiaennocts (mpoguiin) OIIOII - MeHeaKMeHT B 3paBOOXPaAHEHNH
dopma 00ydyeHHsI: OUHO-3204YHAS
. Pa3znen 1. DjieMeHTHI TUHEHHOH aJreOphl.
Tema 1.1: Matpuusbl. Onpeaenurenu. Cucrembl JuHelHbIX ypaBHenuii (CJIY)

Heanb: CrocobcTBoBaTh (HOpMUPOBAHHMIO OOLIEH MaTeMaTHUYECKOM KyJNbTyphl CTYIEHTA,
Pa3BUTHIO y CTYJEHTOB CIOCOOHOCTH CaMOCTOSTEIbHOTO H3YYEHHS MaTeMAaTUYECKOM JUTepaTyphl,
BbIpaOOTKE HABBIKOB NPAKTUYECKOIO IPHUMEHEHHs MaTeMaTH4eCKOro ammapara M pealu3aluu
M3y4aeMbIX aITOPUTMOB B MPUKJIAIHBIX 3a/1a4aX MPO(HEeCCHOHAILHOTO COJCPKAHMUS.

3anaun:

PaccMoTpeTh moHsATHE MaTpHlla, BUABl MaTPUL, OCHOBHBIE ONEpaly HaJ MaTpulamu. PaccMoTpersb
OCHOBHBIE CBOMCTBA MAaTpPHULl; METObI PEILIEHUS CUCTEM JIMHEUHBIX YPAaBHEHUM.

- OOy4HTh CTIOCOOY BBIYHMCIICHHS OTIPEICIIUTENCH, HAX0KICHUIO MUHOPOB H alIrTe0panvdecKux
JIOTIOJIHEHUH 3JIEMEHTOB ONIPEIEIUTENS; Pa3JINYHbIM METOJAM PELICHHs CUCTEM JINHENHBIX

YpaBHEHHI

- W3y4nTh MeTOBI HaX0XI€HUS 00paTHBIX MaTpull; MeTo] ["aycca, meton Kpamepa u

MaTpPUYHBIA METOJ| PELIECHUS CUCTEM JIMHENHBIX YPaBHEHUI

- CoBeplIEHCTBOBATh JIOTMYECKOE U MATEMATUYECKOE MBIIIJIEHUE CTYACHTOB;

- CdopmupoBaTh HaBBIKU HCIOIB30BAHUS METOJIOB JTMHEHHON anreOpsl A pelieHns 3a1a4 U3
JPYTUX pa3/ieJIOB MaTeMaTHKH, a TAK)Ke B 00JIaCTH JIOTUCTUKU U MEHEKMEHTA.

OOyuarouuiicsi 10J15KeH 3HATh:
OCHOBHBIE NTOHATHSA U ONPEACIEHUS 110 JAHHO! TEME;
QJIITOPUTMBI IEHCTBUM ¢ MATPULIAMU U OIIPENIETUTEISIMY;
OCHOBHBIE MeTO1bI pemenus CJIY.

OO0yuaromuiicst 10/I2KeH YMeTb:
ITpou3BoauTh peoOpa3oBaHMs MATPHIL;
HAaxOJIUTh 3HAYEHUS OIIPENEIINUTENEH;
pemats CJIV.

OO0yuaromuiics 10/15KeH BJIA1eTh:
HaBbikamu BbIOSTHEHUS TPe0Opa30BaHU MaTPHIL U BBIYMCIIEHUS ONPEICIIUTENECH;
Metonamu pemeHust CJIY.

CamocrosiTesibHAsA Ay IUTOPHAasi padoTa 00y4YaroIMXxcsl M0 Teme:
L_OrBeTnThL HA BONPOCKHI 110 TEMe 3aAHATHS:

1) [late onpeneneHne MaTPHIIBL.

2) Bwuusl matpwil.

3) /[eiicTBus Ha MaTpHLIAMHU.

4) ToxaecTBeHHBIE TPeoOpa30BaHUS MATPHIL.
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5) TpaHCIOHHPOBaHKME MATPHII.
6) OOpaTHas MaTpHLa.
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7) Ompenenutenb MAaTPHIIBL.

8) CnocoObl BEIYKMCIICHUS ONPEICTUTECH.

9) MuHOp 37eMeHTa MaTPUIlbl (OMpeAeaUTeNs). Aaredpandeckoe JTOMOTHEHNUE dJIEMEHTa MAaTPHIIBI
(ompenenurerns).

10) Kakue ypaBHCHHSI Ha3bIBAIOTCS THHEHHBIME?

11) Kakasi COBOKYITHOCTb ypaBHEHHI1 Ha3bIBACTCS CUCTEMOI?

12) Yo siBiisieTCsl pelicHHEM JIMHEHHOTO YpaBHCHNS?

13) Uto siBnsieTCs peIIeHUEM CUCTeMbI JIMHEHHBIX ypaBHeHui (CJIY)?

14) MoryT 11 pa3InyYHbIe METOJbI PEIICHHs CHCTeM JIMHEWHBIX ypaBHeHHi (Meton Kpamepa m merton
0o0paTHOM MaTpuIlbl) AaTh Pa3IMYHbIe OTBETHI?

15) CoBMmecTHas cucTeMa N JIMHEHHBIX ypaBHEHHH C N HEU3BECTHBIMU 3alllicaHa B MaTpU4YHON (opme:

AX = B. Byayr 1 perennsiMu 06a Habopa u3 n uncen: AB u BTA™1?

16) B cucteme N JIMHEWHBIX YpaBHEHUH ¢ N HEU3BECTHBIMH TIOMEHSUIM MECTaMH JIBa ypaBHeHUs. M3MeHsTCs
71 (OopMBI 3aMKCH PELISHUs ¢ MOMOIIBI0 00paTHOI MaTpulbl U o Gopmynam Kpamepa? M3menutcs
nu oO1iee perieHue?

17) Joxa3atk, uto dopmymsl Kpamepa sBsroTcst apyroii dopmoii 3amucu pemerns X = A™'B cuctems
JUHENHbIX ypaBHeHUH AX = B.

2. IIpakTHyeckas moaroToBKa
2.1. BelmosiHeHWE IpaKTHUYECKUX 3aJaHuil (penenne 3a1a4) Mo PYKOBOJACTBOM IIPENOAABATENS:
1. BBHINONHUTG CICTYIOUINE 3aJaHHST 111 MATPHIIBL:

2 3 5
74
L9 -8 6)
- IIpuBectu MaTpuIly K TPEyroJIbHOMY BHIY;
- IlpuBectn MaTpuy K KAHOHUYECKOMY BHY;

- BpIuMcIUTh OnpenennTeNb MaTPULBI IBYMsI CIIOCO0AMU;
- Haiitu Matpuily, oOpaTHYI0 K JaHHON MaTpHLIE.

—3X1+4x2 + X3 =17
2. Peute CJIY ~ 2X +X —x =0
i |_oxhae +5% =8
| 1 2 3
a) metoqom ["aycca;
0) merotom Kpamepa;
B) MAaTPHUYHBIM METOJIOM.

2.2. CamMocTosTenpHas rpyImnoBas padora ¢ KOHTposeM (IPOBEPKON ) BBITIOJHEHUS 3aIaAHUS:
1. BeITIOJTHUTS CHEAYIOMNE 3aIaHUs JIJIST MATPHIL;:

1) (1 -195) 2) 3 5 4
| 462l % 21 s

|k378}| |K269)|

- IIpuBectu MaTpuLly K TpE€yroJIbHOMY BUILY;
- IlpmBectn MaTpuily K KAHOHHYECKOMY BH]LY;
- BbraucnauTs onpenenuTens MaTpULbI ABYMS CIIOCO0aMH;
- Haiitu matpuny, 6£aTHyro K JaHHOM MaTpule.
ﬁ) X1 +X2 — X3 =10
2. Peuts CJIY _ 3y +3x +2x =8
I5x 2% 285 =1
L 1 2 3
a) metozaoMm [aycca;
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0) metonom Kpamepa;
B) MATPUYHBIM METOJIOM.

2.3. UunuBunyanpHas caMocTosATelIbHAg padoTa (0TpadoTKa IMIPAKTUYESCKUX HABLIKOB):
1. BBINOJIHUTH CIIEIYIOIINE 3aaHus TSI MATPHIL:

1) (|—379|\ 2) (|2431

2 64

L581J L50—3J

- IlpuBectu MaTpuiy K TpeyrojJbHOMY BULY;
- IIpuBectn MaTpuly K KAEHOHUYECKOMY BH]LY;
- BbruaucnauTs onpeenuTens MaTPULbl ABYMS CIIOCO0aMH;
- Haiitu Matpuiy, oOpaTHYIO K JaHHON MaTpHIIE.
X1 +2X2 +3X3 =4
2. Petuts CJIY | 2X +6X +4X =—6:
314105 +8¢ = -8
[ 2 3

a) metoqoMm ["aycca;

0) meromom Kpamepa;

B) MaTPUYHBIM METOJIOM.

X1 — 2X2 + 2X3 —4X4 = —
—5x +8x —4x +12x =-4

H Ax 1 7x 245x 3-12x 4= -1

| 1 2 3 4

3. Penmmb CJIY meronom Faycca.ZYKasaTb o011iee ¥ OJTHO YaCTHOE peIlieHIe

|| = 2x1+3%2 — X3 +4Xe = 3

2.4. PeniieHue CUTYallMOHHBIX 33/1a4:
3ananue 1. Merotcsa gaHHbIE 0 pacXoje TpeX KOMIIOHEHTOB (B I') JUId IPUTOTOBJIEHUS | KI Tpex
COPTOB IIOKOJIaJA:

Kommonent\Copt «AneHkay «I"'Bapaenckuii» «Craanko»
Kakao-60051 200 350 150
Caxap 100 50 150
Cyxoe MOJIOKO 250 100 200

[To aTm maHHBIM cocTaBiieHa Matpuiia A. FI3BeCTHO, UYTO U3TOTOBIEHO 3KT, 2 KT ¥ 4 KT 9TUX COPTOB
I0Ko0J1asia cooTBeTcTBeHHO. CocTaBbTe MaTpuily B, comepxaniyro cBefaeHus o0 o0beMax MpoOU3BOJICTBA.
MoxkHo nu Haiitn npoussenenne AB wim AB'? Kakoii cMbicn OyfyT MMeTh 3IEMEHTHI TONYy4eHHOM
MaTpHIIbI?

3ananue 2. Ykaxure aatbl poxaeHus 10 crynento Bamieit rpynmnel. M300pa3zure ¢ nomoiisio
MaTpHUILIbI OTHOILIEHUE ~ cTapue” Mexay HUMH. OxapakTepu3yuTe 3Ty MaTpHILy.

3ananue 3. Ykaxkute Mecta npoxusanus 10 crynenros Bamieii rpymnmbsl. M300pa3ute ¢ MOMOIIBIO MATPHIIBI
OTHOULICHHUE = MPOXHBAIOT B OJHOM Tropozie (perruoHe)" Mexxay HUMU. OXapakTepusyiTe 3Ty MaTpHILy.

3amanue 4. Wmetorcs 3 numieBble 100aBKH, coAep)Kaliue S5 BHAOB MOJE3HBIX BewlecTB. MOXHO 1
NnpeacCTaBuTh B BUIAC MAaTpPULL I/IH(bOpMaHI/IIO O KOJIMYECTBE ITHUIIICBBIX HOGaBOK 1 KOJIMYCCTBC COACPKAIINXCA B HUX
BemecTB (KaKyr0 OHU OYIyT MMETh pa3MepHOCTH)? Kak ¢ MOMOIIBI0 3TUX MaTpPHIl ONPEACTUTh 00muil 00beM
Ka)KJI0TO I10JIE3HOTO BELIECTBA B 3THUX J100aBKax?

3aganue 5. IlpennpusiTue BhIMyCKAaeT JBa BUJA NpOAyKUuMU A u B, a5 mpou3BOACTBa KOTOPBIX
HCIIOJIB3YETCS ChIPbE TOJIBKO TPEX BHUJIOB.

JI1st M3roTOBICHUS SUHUIIBI H3AeNus A TpeOyeTcsl 3aTpaTUTh ChIPhs KaXXI0r0 BUAA B KOJIMYECTBE
a1, a2, @3 KT COOTBETCTBEHHO, a JUIs SAMHUIIBI u3zeaus B — B konuuectse b1, b2, bz kr.

[Tpon3BoaCTBO 00€ECIIEYEHO CHIPHEM KaXA0I0 BUa B KOJIMYECTBE P1, P2, P3 KT COOTBETCTBEHHO.

CTOMMOCTb €TUHUIIBI U3 A COCTaBIISET O THIC. PYyO., a m3aenus B — B Teic. pyo.

CocTaBuTh MIIaH MPOU3BOJCTBA (MATPHUILy M CHCTeMYy ypaBHeHUN) m3aenuit A u B, koTopblit
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o0ecneunT MaKCUMalIbHYIO PUOBLIH OT TOTOBOM MPOITYKIIHH.

Iloxa3zarens W3nenune A N3penue B 3amnacsl ChIpbs, KI
I[naH BBIMTyCKA X1 X2
Pacxon 1 chIpbst, KT a =2 b,=5 p, =432
Pacxon 2 ceipbs, Kr a, =3 b,=4 p, =424
Pacxom 3 chIpbS, KT a, =5 b,=3 p, =582
CTOMMOCTS, THIC. PYO. o =34 B =50

CamocTosiTesibHAsi BHEAYIUTOPHAsi pa00Ta 00y4aloIMuXCcH 10 TeMe:

3agaHus U151 CAMOCTOSITENIbHOM BHEAYIMTOPHOM pabOTHI CTYACHTOB MO YKa3aHHOH TeMe:
1) O3HAKOMUTECS C TEOPETHYESCKUM MATEPUAIIOM IO TEME 3aHSATHSI C UCIIOJIb30BAaHUEM KOHCIICKTOB

JIEKIUHN W/WIH PEKOMEHIyeMO YIeOHOU TUTEPaTyPHI.

ROOo~NoGO~LNE

19.
20.

21.

22

24,

25.

26.

27.

28.

0.
11.
12.
13.
14.
15.
16.
17.
18.

2)_OTBeTHTBH Ha BOIPOCHI JIJIsl CAMOKOHTPOJIS

Ecnu MaTpuiiel A 1 B MOXHO yMHOXaTh, CI€IYET JIM U3 3TOT0, UTO UX MOXHO CKJIaJ(bIBaTh?
Ecnu matpuiel A 1 B MOXKHO CKaJIbIBaTh, CIEYET JIU U3 3TOT0, YTO UX MOYKHO YMHOXKATh?
MOHO JI1 YMHO>KaTh KBaJApaTHYIO MaTPULly Ha HEKBAJPaTHYIO?

MoskeT 11 Ipou3BeACHUE HEKBAPATHBIX MaTPULl ObITh KBaJIpaTHON MaTpHULIeh?

MoeT i IpY YMHOKEHUH HYJIEBBIX MaTPUI] [TOJYUUThCS HyJeBas MaTpuLa?

Moryr 1 coBnanath Matpuisl A u AT?

Kak BerisiauT Matpuna (A1) T?

Bepro i pasenctso (A + B)T = AT + BT?

Bepro nu paBeHcTBO (A + E)(A - E) = A2 - E?

Bepno 1 paBeHCcTBO (A + E)2 = A% + 2A + E?

BepHo u paBeHcTBO (A + B)(A - B) = A2— B??

Bepno nu paBeHcTBo (A + B)? = A2 +2AB + B??

MoryT 11 ObITh SKBUBAJIEHTHBIMU MAaTPHILIBI C PA3IMYHBIM KOJIUYECTBOM CTPOK? CTOJIOIOB?
O06s3atenbHO U cymecTByeT npousBeaeHue BA, ecnmu AB=E?

Moxer i HyneBasi MaTpula ObITh SKBUBAJICHTHOW He HYJIEeBOI MaTpurie?

MoskeT 1 ObITh TPOU3BEIEHNE MATPHUL] OBITH YUCIOM?

Kak n3meHuTcs mpousBesieHre MaTpuil A u B, ecitu epecTaBuTh i—10 U j- F0 CTPOKH MaTpHIbl A?
Kak u3meHuTcst ipousBeneHre Matpuil A U B, ecinu x i- i cTpoke mMarpuilbl A IpuOaBUTh -0
CTPOKY, YMHOKEHHYIO Ha YHUCJIO C?

Kak u3meHutcs npousseeHne Matpuil A u B, ecii nepectaBuTh i 1 j- i cTon0bl MaTpuilsl B?
Kaxk uzmenurcs npoussenenue Matpun A u B, ecnu k i- My cronbiy matpuibsl B npubaButs j-i
CTOJ0€11, YMHOKEHHBIHN Ha 4ucIio c?

Bcerna nmu onpenenuTens CyMMbI MaTpPUIL] paBEH CyMME UX OIPEAEIIUTENEH?

. [IpuBecTr mpuMeEp TaKMX MATPHUIL, YTO ONPEIETUTEND UX CYMMBI PABEH CYMME UX OIPENEIUTENEH.
23.

IIpuBecT npumep [BYX TAaKUMX MaTpHUll, YTO OIPENEIUTENb HX CYMMBI PaBeH CyMMeE HX
olnpeAenuTeNel, IpUuYeM HU OJUH U3 TPEX OINpeeNuTeNIel He paBeH HYJIIO.

MosxeT 1M ONpenenauTeNb H3MEHUTh 3HAaK HAa IPOTHUBONOJIOXKHBIM IPHU TPaHCIOHUPOBAHUH
MaTpHIbI?

Kak n3MenuTcs onpenenurens 3-ro MopsKa, €Clid ero CTPOKH NMepecTaBUTh MECTAMU CIIEAYIOIIUM
00pa3oM: MepByI0 — Ha MECTO BTOPOIi, BTOPYIO — HAa MECTO TPETEH, TPEThIO — HA MECTO NEPBOii?
MoryT 11 pa3iauyHble METOABI PEILIEHUS CUCTEM JIMHEUHBIX ypaBHeHUH (MeTox Kpamepa u meToq
00paTHO# MaTpHIIbl) AaTh PA3JIMYHBIE OTBETHI?

CoBMecTHas cucTemMa n JIMHEHHBIX YpaBHEHHH ¢ N HEM3BECTHBIMU 3allCaHa B MATPUUHOM (Gopme:
AX = B. Byayr nu penrenusimu 06a Hadopa u3 n uncem: AB u BTA™?

B cucreme n NMHEHHBIX ypaBHEHHMI C N HEU3BECTHBIMU IOMEHSIM MECTaMM JBa YPaBHEHHS.
W3menstcs nmu HOpMBI 3alMCH PEIICHHUs] C TOMOIIBI0 OOpaTHOM MaTpHIlbl U MO (GopMynam
Kpamepa? U3menuTtcs au odiee perieHue?
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4.

5.

6.

29.

30.

31.

32.

33.

34.

35.

Jlokasats, uto Gopmyssl Kpamepa sBnsiores aApyroii popmoit 3anucu permenns X = A™B cucremsl
JUHENHBIX ypaBHeHUH AX = B.

K cucreme nMHEWHBIX ypaBHEHUH C N HEM3BECTHBIMU JIOIMCAIN IPOU3BOJIBHOE ypaBHEHHE C N
HeusBeCTHbIMU. Kak npy 3TOM U3MEHUTCSI MHOXKECTBO PEILIEHUI CUCTEMBI?

N3 HECOBMECTHOM CHCTEMBI JINHEWHBIX YPAaBHEHUN YW KAKOE-TO OJTHO YpaBHEHHUE. byaer nmu
IIOJIy4€HHAsl CUCTEMA COBMECTHOM?

MHOXECTBO pELICHUH IBYX CUCTEM JIMHEWHBIX YPaBHEHUN COBIIAJAI0T. PaBHBI JIM pacIlIUpEHHBIE
MaTpPHLBI 3TUX cUcTeM? PaBHBI JIM paHTH 3TUX MATPULL?

Moryt 51 ObITh SKBUBAJICHTHBIMU [IBE CUCTEMbI JIMHEWHBIX YPABHEHHUH C OJJMHAKOBBIM YHCIIOM
HEU3BECTHBIX, HO C Pa3HbIM YHUCIIOM YPaBHEHUN?

UTo MOXHO CKa3aTh O MHOYECTBE PEIIECHUN CHCTEMbl JIMHEWHBIX YpaBHEHUH, €Ciau paHr r(A)
MaTpHIIbI 3TON CUCTEMBI K paHT 1(A|B) pacuimpeHHON MaTpUIIBl PaBHBI HYITIO?

UTo MOXXHO CKa3aThb O MHOXKECTBE PEILIECHUN CHCTEMbI JIMHEWHBIX ypaBHEHUUN C MaTpuuell A u
pacmupenHoi marpunieit (A|B), r(A) > r(A[B)?

3)_ IIpoBepUTHL CBOM 3HAHUS C MCIIOJIL30BAHUEM TECTOBOIO KOHTPOJIS:

Onpe):nenHTeneM Ha3bIBACTCA YMCJIO, KOTOPOEC:

1) Haxoaures Mo JaHHBIM TAOJUIBI HA IEPECEYEHHUHU OTIPEAETIEHHBIX CTPOKU M CTOJIONA.

2) 3amaeTcs KBampaTHOM TabIMIEH — TAOIHIIEH, coIepsKaIeil OJMHAKOBOE YUCIIO CTPOK U CTOJIOIOB, U
BBIYKCIISIETCS IO ONPEIEICHHOMY ITPaBUITY.

3) 3amaercs npsMOYToJbHOM TabaMIEH — TabIHIIEH, comepKaIei TI000€e YUCIO CTPOK U CTOJIOMOB, M BRIYUCIISETCS
0 OTIPE/ICIICHHOMY TIPABIITY.

OHpeZ[eJ'II/ITeJII/I PaA3INYAOTCA MMOPSAAKOM, KOTOpLIfI onpeAcIICTCA UX pasMepoM, T.C.

1) KonuuecTBOM CTPOK HITH CTOJOIIOB.

2) TonbKO KOTMYECTBOM CTPOK.

3) ToaBKO KOJIMYECTBOM CTOJIOIIOB.

4) CyMMapHBIM KOJIMYECTBOM CTPOK U CTOJIOIIOB.

Onpenenurens 2 (BTOPOTo) MOPSIIKA 3aIIMCHIBACTCS CIICIYIOIINAM 00pa3oM:

a a
) A= 11 21

a, 4,
) A= a, a,

a4 4y

a a,
3) A=

a; a4

Omnpenenurens 2 (BTOPOTo) MOPsIIKA BEIUUCISIETCS CIEAYIOIINM 00pa3oM:

12
) A= a =aad +a a
11 22 21 12

a21 a22

a
) A=|% Fl=aa -—aa .
aZl a22 11 12 21 22

a
3 A=l Pl=aa -aa.
a21 a22 11 22 21 12

Munopom Mijj 371eMeHTa @jj OTIPENENNTENS N-Io MOPsAKA Ha3bIBAETCSA:

1) Omnpenemutens (N+1)-ro nopska, NOTYYEHHbI U3 JAHHOTO ONPEAEIUTeNs BEIUEPKUBAHUEM i-0H CTPOKH U j-TO
crosbua, Ha [IePeCceYeHHH KOTOPBIX CTOUT 3JIEMEHT aijj.

2) Omnpenenurens (N-1)-ro mopsaKa, TOMydeHHEIH U3 JAHHOTO ONPEICTUTENS BEIYePKUBAHIEM i-0i CTPOKH H j-TO
CTONOIA, HA TIEPECCUCHUH KOTOPBIX CTOUT 3JIEMEHT &ij.

3) Omnpenenurens (N+1)-ro mopsiaka, MOJyYEHHBIA U3 JAHHOTO ONPEAETUTENS 100aBIEHUEM i-0i CTPOKH U j-TO
CTOJIOIIA.

Aﬂl"€6paI/I‘leCKI/IM JOIOJTHEHUEM JJICMEHTA aij Ha3bIBACTCA YUCIIO:

y A=) My
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I+
2) Aij :(_1) = Mij'
I+
3) Aij :(_n) "M ij -
7. Marpureii Ha3pIBaeTCS Takas TabiInIa, B KOTOPOI:
1) Ywucno cTpOK ¥ CTONGIIOB MOTYT OBITH Pa3HBIMH.
2) Yucio cTpOK JOIKHO OBITH PABHBIM YHCITY CTOJIOIIOB.
3) Ywucio cTpOK JOMKHO OBITH OOJIBLIE YHCIIa CTONOIIOB.
8. Tabmmma, 3aatomniast MATPHUILY 3aIHCHIBACTCS:
1) B kBampaTHbIX CKOOKaX.
2) B mpsmbix ckoOKax.
3) B kpyribix ckoOKax.
4) B purypHbIX CKOOKax.
9. KgsanmpartHoil Ha3pIBaeTCS MaTPHIA, Y KOTOPOM:
1) Ywucno cTpoK paBHO YHKCITY CTOJNOIIOB.
2) Tabnura 3anmcana B KBaJIPaTHBIX CKOOKaXx.
10. HyneBoii Ha3bIBaeTCSI MaTpHIIa, Y KOTOPOH:
1) Bce ameMeHTBI paBHBI MEKITY COOOH.
2) Bce a1eMeHTBI paBHBI HYJIIO.
3) Bce 31eMeHTBI, CTOSIINE [0 UATOHAIH PABHBI HYJTIO.
11. EaunudHO Ha3piBaeTcs MaTpula E, y KOTOpoii:
1) Bce 3meMeHTBI paBHBI MEKTY COOOM.
2) Bce 31eMeHTBI PaBHBI SIUHHUIIC.
3) Bce seMeHTBI, CTOSMIME IO IUATOHAIH PABHBI ¢IHHHLIC.
12. Ecnu MaTpHLa COAEPIKHUT TOJBKO OJJHY CTPOKY, TO OHA Ha3bIBAETCSL:
1) EpuanuHOl MaTpHIEH.
2) Marpurieii — CTPOKO#.
3) Marpuieii nepBoro Mopsiaka.
13. Ecnu MaTpuna comepsKUT TOIBKO OJMH CTOJIOE, TO OHA Ha3bIBACTCSL:
1) EauHu4HON MaTpHIEH.
2) Marpureii — cTonoIoM.
3) Marpuiieii mepBoOro mopsiaka.
14. J1nst TpaHCTIOHMPOBAHUS MaTPUIIBI HEOOXOAUMO:
1) TloMeHSITh MECTaMU CTPOKH U CTOJOIIBI.
2) TloMeHATH 3HAKH Y BCEX DJIEMEHTOB Ha MPOTHBOIIOIOKHBIEC.
3) TloMeHATB 2JIeMEeHTHI HA MPOTHBOIOJIOKHBIC HM 3HAUYCHUSL.
15. Marpuna A naspiBaeTca 0OpaTHOI 1 MATPHIIL! A, eciu:
1) VX mpomsBeicHHe paBHO HyseBoil Matpune ATA=0.
2) Ux npousBeneHHe paBHO JHArOHAIBLHON MaTpHIIE.
3) VX npousBejicHUE PaBHO eaMHKUIHON MaTpuie AA=E.
16. Panrom matpwuist A (rang A) Ha3bIBaeTCs:
1) Ywuciio HeHyNEBBIX CTPOK, OCTABIIMXCS B CTYNEHYATON MAaTPHIIE TTOCIIE dJIEMEHTapHBIX MPeoOpa3oBaHHIl.
2) Ywucno HyJAeBBIX CTPOK, MOJTYUHUBIIHMXCS B CTYIICHYATOH MaTPHIIE TTOCIIEC JIEMEHTAPHBIX MPEOOpa3oBaHHMIl.
3) Uwcio emMHUYHBIX CTPOK, OCTABIIMIXCS B CTYICHYATON MATPHIIE TIOCIIE DIIEMEHTAPHBIX TPEOOPA30OBAHHMIA.

1 2 3
17. BBIYUCIHTE OIPENeTUTENb 0 -1 4
-2 1 -3
1). 8;
2). -8;
3). -23;
4). 23.
2 5
18. BBIYMCIUTD ONIPEETUTENh 5 _g
1). 0
2). -20;
3). 20;

4). 100.



0 4 0
-1 3 4
19. BbluucanTh onpeneauTesb
0 O
2 -8 6
1). 40;
2). -280;
3). 280;
4). -40
1 0 2
20. Bbrumcnuth ompenenuTens |3 — 2
-1 0 -3
1. 0
2). -2;
3). 2
4). 20.
OTaJ0HBI IPABWIBHBIX 0TBETOB:
Ne Bonpoca Ne orBera Ne ponpoca Ne orBera
1 2 11 3
2 1 12 2
3 2 13 2
4 3 14 1
5 2 15 3
6 2 16 1
7 1 17 3
8 3 18 3
9 1 19 2
10 2 20 1

1. YPaBHeHI/Ie HAa3bIBACTCA HI/IHCI;'IHBIM, €CJIN:

1) Owno mpexcTaBsier cob60it ypaBHEHHE TPSIMOI JTHHHH.

2) B Hewm HeT ApOOHBIX KOIP(HUIIHEHTOB.
3) Bec HeusBecTHbIC, BXOJSIINE B HErO HMEIOT TOJIBKO TIEPBYIO CTEIEHB.

2.  Marpuueii A cucteMbl JIMHEHHBIX yPaBHEHUH HAa3bIBACTCS MAaTPHLIA, COCTABJICHHAS:

1) U3 HeusBeCTHBIX.
2) U3 cBOOOAHBIX YICHOB.

3) U3 k03¢ GUIHEHTOB PH HEU3BECTHBIX.
3. PacmmpenHoii Matpuneit A* Ha3bIBaeTCsl MaTpHUIa, K KOTOPOIt 100aBJIeH CTONIOEL, COCTOSIIHA:

1) U3 Heu3BeCTHBIX.
2) U3 cBOOOIHBIX YJIEHOB.
3) U3 nyneit.

1) rangA=rangA*=n.
2) rangA=rangA*=k <n.
3) RangA<rangA*.

5. Cucrema M JIMHEHHBIX ypaBHeHI/Iﬁ ¢ N HEM3BECTHBIMU SIBJIICTCS COBMECTHON M IMEET MHOXKECTBO peH.IeHPIfI, €CJIN:

1) rangA=rangA*=n.
2) rangA=rangA*=k <n.
3) RangA<rangA*.

Cucrema M JTUHSHHBIX ypaBHeHI/Iﬁ C N HEU3BECTHHIMU SIBIIIETCS COBMECTHOM M IMEET CANHCTBCHHOC PCIICHUEC, €CIIN:

6. Cucrtema M IMHEHHBIX ypaBHeHI/Iﬁ C N HEU3BECTHBIMU SBJISIETCS HECOBMECTHOM U HE UMEET peuieHus, eCiin:

1) rangA=rangA*=n.
2) rangA=rangA*=k <n.
3) RangA<rangA*.

7.  Ilpwm pemieHUM CUCTEMBI JIMHEHHBIX YPaBHEHUI MATPHYHBIM METOJIOM MAaTPHIIAa HEU3BECTHBIX X HAXOUTCS MO MPABUITY:
1) X =4"1.H, tne H- MaTpUIIa CBOOOTHBIX YWICHOB, Al- MaTpHIa, 00paTHAs MATPHUIIE CUCTEMEI.

2) X=A*H, rne H- maTpuiia CBOOOHBIX YJIEHOB, A *- paciupeHHast MATPHUIIA CUCTEMBI.

3) X=A"H, rne H- matpuia cBOGO/IHBIX YIEHOB, 4~ TpaHCTIOHMPOBaHHAsK MATPUIA CHCTEMBL.

8. Ilomerony Kpamepa perreHne cructeMsl 3 JIMHEHHBIX YpaBHEHHH ¢ 3 HEU3BECTHHIMU UMEET BHII:
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A, A AZ

X = = 7= .

1) T ! y K ! —,rae A - IJIABHBIN OTIPEACIIUTEIIb CUCTEMBI, A X 1 AY y AZ - JOIIOJIHUTCJIbHBIC
OIIPCACIUTCIIN, MTOJTYYCHHBIC U3 INTABHOT'O IIYTEM 3aMCHBI 1, 2 W 3 CTOH6Ha, COOTBCTCTBCHHO, CTOH6HOM
HCU3BCCTHBIX.

= = L= .
2) X — y — —,rac A - TTTAaBHBIU OTIPEACIIUTEIIb CUCTEMBI, A X 1 AY y AZ = JOIIOJIHUTCJILHBIC

A, A, A,

OIIPEACIUTECIIN, MTOJTYYCHHBIC U3 TJIABHOT'O MYTEM 3aMCHbBI 1 2 unu 3 CTOJ'I6Ha COOTBETCTBECHHO CTOJ'I6HOM

CBOOO/IHBIX YJIEHOB.
A A
x=x y="v 4" "
3). X ' K ' —, TIe A - rnaBusiit OTIPE/ICTUTEIb CHCTEMEI, A X ,AY , A - - JOTIOJIHUTEIIbHBIE

OTIPE/ICITUTEINH, TOTyICHHBIC U3 TJIABHOTO ITyTeM 3aMeHHbI 1, 2 nnn 3 cTonb11a COOTBETCTBEHHO CTOIOIIOM
CBOOOIHBIX YIEHOB.

3X+2y+2z2=5
9. MHccrmenoBars Ha COBMECTHMOCTD CHCTEMY 2X + 3y +z=1
2x+y+3z=11
1). rangA=rangA*=n=, cucrema COBMECTHa.
2). rangA=rangA*=k=, cucrema COBMeCTHa.
3). rangA=rangA*=k=, cictema He COBMECTHA.
4). rangA=rangA*=n=, cucTtemMa He COBMECTHA.
2X—y—-7=4
10. HaiiTi panr MaTpHILHL: 3X + 4y -2z =1: 1) rangA=3 2) rangA=2 3)rangA=1
X-2y+4z=1
ITaJIOHBI IPABHJILHBIX OTBETOB:
Ne Bonpoca Ne oTBera Ne Bonpoca Ne oTBeTa
1 2 6 3
2 1 7 2
3 2 8 2
4 3 9 1
5 2 10 3

4)_ BEIOIHUTE IPaKTUUECKUE 3aJaHM:

1. BeimonHUTS cheayromue 3aaanus ais matpuil 1 - 5:

IIpuBecTu MaTpUILy K TPEYTOJIbHOMY BUJLY;

IIpuBecTn MaTpuIly K KAHOHUYECKOMY BHILY;
Bbruucnuth onpenenuTens MaTpUIbl ABYMS CIOCOOaMU;
Haiitu matpuiy, o0paTHyto K JaHHOW MaTpuIle.

-(—106\ (1 33 -2) (153 2) (16 -11) ([ 40 2
| 5 | | 4 | A | a6 2 | | |

-1 0 3 1 -6

2 2
* | | | | | | | | |

H\ls541) 2yl4 2 3) 3)la10) Hlo 4 2) 55l2 15)

2. Pemute CJIY meronom ['aycca. Yka3aTh 0011iee ¥ 0JTHO 9aCTHOE peIlleHHe.

—3X1 + 2X2 +5%X3 —2x4 =1 3X1 +2X2 — X3 + 2X4 =3
1) % —4X1 +13x3 + x4 =-10 2)% — X1 —3X2 +2X4 =-3
—2X +3x —3x —4x =6 X —4x +x =0
1 2 3 4 | 1 3 4
|L2X1—4X2+3X3+5X4:—8 |LX1—X2+3X3+3X4=6

X1+ 2X2 —3X3 = -3
2. Perute CJIY '—2X +6X +9X =—11 a) meronom 'aycca; 6) metomom Kpamepa;

. 1_at —3¢ +8¢ = 2
| 1 2 3
B) MAaTPHUYHBIM METOJIOM.
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Pexomenayemasi imreparypa:

OcHoBHas:

1 boromonor H.B., Camoiinenko I1.1. Maremaruka. - M.: FOpaiit, 2012

2  Yrkun B.b. Maremaruka u unpopmaruka [ aekTpoHHsiid pecypce].: M. - lamkos u K, 2016, (3bC
«YHHBEpPCUTETCKAs: OMOIMOTEKA OHJIANHY)

JlonmoHUTEIbHAS:

1.  baepun W.U. Beiciiast maTtemaruka. - M.: Akanemus, 2002

2.  Hunaues B.C. Boicias matemaruka: yaeOHUK i By30B. — M.: OTAP-Menua, 2006, 2007.

3. COopHUK 33124 110 BBICIIIEH MaTeMaTHKe 1)1 SKoHoMucToB/moA pea. B.U. Epmakosa.- M.:
NH®PA-M, 2002

Pa3nen 2. JjieMeHThl AaHAJIMTHYECKOI reoMeTPUHU U BEKTOPHOM ajiredpsbl.
Tema 2.1. J1eMeHTHI aHAJTUTHYECKOI T€OMETPUU U BEKTOPHOIi ajredpnl

Hean: Cioco6cTBOBaTh GOPMHUPOBAHUIO OOIIECH MAaTEMAaTHUYECKOI KyIbTYPHI CTYACHTA, Pa3BUTHIO
y CTYICHTOB CIIOCOOHOCTH CAMOCTOSITEIbHOTO HM3YyYCHHMS MaTeMaTU4YEeCKOM JUTEepaTypbl, BHIPAOOTKE
HAaBBIKOB IIPAaKTUYECKOIO0 IIPUMEHEHUS MAaTeMaTH4eCKOro amnmnaparta W pealu3alud H3y4aeMbIX
QJITOPUTMOB B NPUKJIAJAHBIX 3a/1a4aX NpO(eCCUOHATIBLHOTO COAECPIKAHMUSL.
3apaun:
e  paccMOTpeThb 00JACTH PUMEHEHUS T€OMETPUUECKUX METOI0B 1JIs PELICHUS HE
reOMETPUUYECKUX 3a1a4;
e PAcCMOTPETh OCHOBHBIE MOJAXO/IbI K 3aJaHUIO0 JIMHUM U IOBEPXHOCTEHN MPU IIOMOILIY YPaBHEHUH;
e  COBEpPUICHCTBOBATH JIOTHYECKOE U MATEMAaTUUECKOE MBIIUICHUE CTYIEHTOB;
o JaTh HABBIKM MCIIOJIb30BAHU MaTEMATUHIECKUX METOJIOB JJIsl pEIICHHs 3a1a4 B 00JIaCTH
JIOTUCTUKU YU MEHEKMEHTA.

OOyuarouuiicst 10J15KeH 3HATh:
OcHOBHbBIE TEPMHUHBI, TIOHATHUSA, YpaBHEHHS, (POPMYIBI; alrOPUTMBI IPE0Opa30BaHUSI OJTHOTO
TUIIAa ypaBHEHUII B IpyTHeE.

OO0yuaromuiics 10/I2KeH YMeTb:
Pemats TUNIOBBIE 33/1a4U aHATTUTHYECKON T€OMETPUH U BEKTOPHO anreOphl.

OOyuaromuiicsi 10/12KeH BJIaJeTh:
Haprikamu pa60TI>I CO CIIPpaBOYHBIMH MaTCpHalaMU, HaBbIKaMU PCIICHHA THUIIOBBIX 3aJa4d C
HCIIOJIB30BAHUEM METOJUYUCCKHUX YKA3aHUHW U CIIPABOYHBIX MATCPHUAJIOB.

CamocTrosiTe/ibHAS BHeAyIUTOPHAsA padoTa 00y4yaroIuxcs Mo TeMe:
3agaHus sl CAaMOCTOSTENIbHOM BHEAYIUTOPHON pabOTHI CTYJEHTOB 110 yKa3aHHOH TeMe:
1) O3HAKOMHTKCS C TEOPETHYSCKUM MaTEPHAIIOM IO TEME C UCTIOJIb30BAHUEM KOHCIIEKTOB JICKITUH
W/WIH PEKOMEHTyeMOoM yueOHOI TuTepaTyphl.
3) [TpoBepHThL CBOM 3HAHUS C UCTIOJIL30BAHUEM TECTOBOTO KOHTPOJIS:
AHAJIMTUYECKAS TEOMETPUA

1. B npsAMoyrombHO# cucTeMe KOOpAUHAT Ha IWIOCKOCTH (XOY) rOpU30HTAIBHYIO OCh HA3BIBAIOT OCHIO:
1) A6cmucc.
2) OppauHar.
3) Amnukar.

2. B mpsaMoyronbHO# cucteMe KOOpauHAT Ha IOCKOCTH (XOY) BEPTHKAIBHYIO OCh HA3BIBAIOT OCBIO:
1) A6cuucc.
2) OpauHar.
3) Arumkar.

3. B npsiMoyrosisHO# cucTeMe KOopAnHaT Ha TIockocTH (XOY) 06 yro TOUKY MOXKHO 33/1aTh KOOPAHHATAMH:
1 ©y).
2)  (x0).
3) (xy).

4. PaccrosHue MCKAY JIFOOBIMH JABYMS TOYKaMHU IJIOCKOCTH MOKHO OIIPEACIUTD 10 q)opMyne:

1 d :x/(x2 —x) = (y,— )’
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5.

10.

11.

12.

) d=/(e,—x) +(r,—»)
3) d :\/(x2 +xl‘)2 —(y2 FY).
1
KOOpJJI/IHaTI)I CEpEAUHBI OTPE3KAa MEIKAY ABYMS TOUKAMHU HaA IMJIOCKOCTH:
(X, + X,
2
Yerye
2
(Xl — X%
2
yioye
2
(X +Y;
2
X+ e
[ 2

YpaBHEHHE TPSAMO¥ B 00IIEM BHIE 3aIACHIBACTCS CIEAYIOIIIM 00pa3oM:
1) Ax+By+C=0.
2 =kx +b.
)Y ¥
+ =1

2) X=

a

YpaBHEHHE MPSAMON B OTpe3Kax 3aIICHIBACTCS CICTYIONIM 00pa3oM:
1) Ax+By+C=0.
2) ¥(: kx + b.
+ ° =1

o

YpaBHEHHE TPSAMO¥ C YITIOBBIM KO (PHUIIMSHTOM 3aIUCHIBACTCS CIICAYIONUM 00pa3oM:
1) Ax+By+C=0.
2) y=kx+b.
9
+ ° =1

3

o

HpHMaSI JIMHUSA TIPOXOAUT YEPE3 HAaYaJI0 KOOPJAWHAT, €CJIM €€ YPAaBHCHUC B O6H_ICM BHUIC MOXHO 3allUCaTh KaK:
1) Ax+C=0.
2) Ax+By=0.

3) By+C=0.

3)

3)

[Ipsimas THHYS TPOXOANT NapaJIeTFHO OCH OPIMHAT, €CIIH €€ YpaBHEHHE B 00IIEM BHJIE MOKHO 3aITUCATh KaK:

1) Ax+C=0.
2) Ax+By=0.
3 By+C=0.

HpHMaH JIMHUSA OPOXOJAUT IMapalJICIIbHO OCHU a6cuncc, €CJIM €€ YPaBHCHUC B 06H16M BUJC MOXXHO 3aITMCaTh KaK:

1) Ax+C=0.
2) Ax+By=0.
3 By+C=0.

JBe npsmble Y, = k1X + bl uy, = k2X + b2 OyIyT B3aMMHO MapajiebHbl, €CIu:
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13

14

15.

16

17.

18

1)
2)
3)

-k, =1.
ok, =—1.
—k,.

~ X X

[y

. JBe npameie Y, = k1X + b1 uy, = k2X + b2 OyIyT B3aMMHO MEPIICHUKYJISPHBI, €CIH:

1)
2)
3)

k, -k, =1.
k, -k, =—1.
k,=k,.

. OKpy>XHOCTBIO Ha3BIBACTCS:

1)
2)

3)

1)
2)

3)

['eoMeTpryecKkoe MECTO TOUEK IUIOCKOCTH, PABHOYIAJICHHBIX OT TOUKH (LIEHTPa) TOH e IIOCKOCTH.
I'eomeTprueckoe MECTO TOUYEK INIOCKOCTH, CyMMa PAacCTOSIHUI KOTOPBIX JI0 IBYX AaHHBIX To4YeK ((HOoKycoB) Toi
e IUIOCKOCTH ITOCTOSIHHA.

I'eomeTpraeckoe MECTO TOUEK INIOCKOCTH, paBHOYIAIEHHBIX OT TOUKH ((hOoKyca) U OT MPSMOH (IUPEKTPHUCH]), HE
HpoXoIslIell yepes JaHHYI0 TOUYKY, PACIIOJI0KEHHBIX B TOH ke IIOCKOCTH.

DIIAIICOM HA3bIBACTCS:

I'eomeTprueckoe MECTO TOUEK IUIOCKOCTH, CyMMa PACCTOSIHUI KOTOPBIX JI0 IBYX AaHHBIX To4eK ((poxycoB) Toit
XK€ TNIOCKOCTH MOCTOSTHHA.

I'eomeTprueckoe MECTO TOYEK IIIOCKOCTH, ADCOTIOTHOE 3HAUEHHE PA3HOCTH PACCTOSTHUN KOTOPBIX JUIS IBYX
JaHHBIX TOUeK ((POKYCOB) TOH e IUIOCKOCTH MOCTOSHHO.

I'eomeTprueckoe MECTO TOUYEK INIOCKOCTH, PAaBHOYAAICHHBIX OT TOUKH (PoKyca) 1 OT psIMOii (JUPEKTPHCHI), HE
MIPOXOSIIEH Yepe3 TaHHYIO TOUKY, PACIIOIIOKEHHBIX B TOH K€ IIIOCKOCTH.

. I'mmep6ornoit Ha3pIBaeTCS:

1)
2)
3)
1)
2)

3)

I'eomeTpruecKoe MECTO TOYEK TIOCKOCTH, CyMMa PACCTOSIHUIT KOTOPBIX JI0 IBYX JAaHHBIX To4eK (PoKycoB) Toi
e INIOCKOCTH MOCTOSIHHA.

I'eomeTprueckoe MeCTO TOYEK MIOCKOCTH, ADCOTIOTHOE 3HAUEHHE PA3HOCTH PACCTOSTHUN KOTOPBIX JUIS ABYX
JaHHBIX ToueK ((hOKYCOB) TOH K€ IIOCKOCTH MOCTOSHHO.

I'eoMeTpHuecKoe MECTO TOUEK TUIOCKOCTH, PAaBHOYIAJICHHBIX OT TOUKH ((OKyca) U OT MpsIMOU (AUPEKTPUCHI), HE
MIPOXOSIIEH Yepe3 TaHHYIO TOUKY, PACIIOJIOKEHHBIX B TOH K€ IIIOCKOCTH.

ITapaGooii Ha3pIBaeTCS:

I'eomeTpuueckoe MECTO TOUEK INIOCKOCTH, PAaBHOYJAJICHHBIX OT TOUKH (LIEHTpPa) TOH K€ MIIOCKOCTH.
I'eomeTprueckoe MECTO TOUYEK ITIOCKOCTH, CyMMa PAaCCTOSHUM KOTOPBIX JI0 IBYX JaHHBIX TOYEK ((hOKyCOB) TOH
K€ TNIOCKOCTH MOCTOSTHHA.

I'eomeTprueckoe MECTO TOUYEK INIOCKOCTH, paBHOYAAIEHHBIX OT TOUKH (poKyca) 1 OT psIMOii (JUPEKTPHCHI), HE
IIPOXOSILICH Yepe3 NaHHYI0 TOUKY, PACIIONIOKEHHBIX B TOH 7K€ INIOCKOCTH.

. YpaBHEHME OKPYKHOCTH UMEET BUJL:

1)

2)

3)

&—af +(y-by =R
XY 1

2 2
19. VparHenue mnept%onm AMEET BHJI:

1)

2)

3)

&-aF + (y-by =R’
X _¥Y 1

2 b2

20. YpaBHEHHUC dIUIHIICA IMEET BUII:

1)

2)

3)

&-aF +(y-by =R’
X _y 1
az  b?
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21. VpaBHenue napaboibl UIMEET BUJL

1) ﬁ+,\’i:1

2 2
y B—af+(y-by =R
3) Y =2pX

22. DKCUEHTPUCHTET JUIUIICA PaBEH:

1) €= 1+(9j
a 2

25. Dmmmnconp 3aaeTcs ypaBHEHUEM:

) X +y +22=R

y X 4¥ 1

2

b

Y +_ =1

32
X 2
—Q +

a’ b? 2

3)

26. DIMNTUYECKUH LIMIMHIP 33aeTCsl ypaBHEHHEM:

) X+y +72=R’

a’ b? 2
X2 2 L

5 LY+ =1
a2 b? 2

27. Cdepa3anaercs ypaBHEHUEM:
) X+y +72=R’
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y XY g
a b? 2
X 2 y 2
3) - + S T =1
a b 2
28. DmmnTHYecKril KOHYC 33JaeTCsl ypaBHEHUEM:
) X +y +22=F
i y 2 7°
g L+l =0
a b @
X 2 y 2 2
3) -t T 1
a b 2
29. Twumep6omony O/S:I-IOHOHOCTHOIZ 3a7aeTcs ypaBHEHUEM:
X2 2 2
y Y =1
2 2
a vz
X2 y 2 _ 2
) S+ =-1
@ b 7
X2 2 + -
5 4T
2 2
30. I@Irlep6cpmqecmﬁ napaOoJION/T 3a/1aCTCsl YPABHECHHUEM:
X2 2
) 4+ y_ =22
a b
2 2
2 X4+ ¥ =1
2 2
Qz 2
3 _ — 9_ =22
a P
BEKTOPHAS AJITEBPA
1) BekTOpOM Ha3BIBacTCS

2)

3)

4)

5)

6)

d) HampaBJICHHBIN OTPE30K

b) otpe3ok, nMeromHit OIpeENIeHHYIO JUTHHY

C) HampaBICHHBIN OTPE30K, UMEFOIINI OTIPEICICHHYO TTHHY
MoyiieM BeKTOpa Ha3bIBAETCS

a) JUTHHA BEKTOpa

b) BekTOp eAMHUYHOM JUTUHBI

C) BEKTOP, HAYAJIO ¥ KOHEIl KOTOPOTO COBITAIAI0T

BekTopsl, pacroiokeHHbIe Ha MapajuielbHBIX MPAMBIX HJIM Ha OJHOM MPSIMO# HA3BIBAIOTCS ...
a) KOJUIMHEAPHBIMH

b) conanpasaeHHBIMU

C) MPOTHBOIOJIOKHO HATIPABICHHBIMH

d) paBHBIME

€) MPOTHBOIOJIOKHBIMHU

KonHeapHble BEKTOPHI OJIMHAKOBOTO HAIPABJICHHUS HA3BIBAIOTCSL. ..
a) COHANpaBJIEHHBIMH

b) NPOTHBOMOIOKHO HANIPABIEHHBIMU

C) paBHBIMH

d) IPOTHBOMOIOKHBIMH

KonHeapHbie BEKTOPBI Pa3sHOTO HAMPABJIEHHS HA3bIBAIOTCA. . .
a) COHANpaBJICHHBIMU

b) mPOTHBONOIOKHO HATIPABJIEHHBIMH

C) paBHBIMH

d) TPOTHBOMOIOKHBIMU

ConarnpasiicHHbIE BEKTOPA, PABHBIE TI0 MOJLYJTIO HA3bIBAIOTCA. . .
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7)

8)

9)

10)
a)

c)
d)

11)
a)

c)
d)
12)
a)
b)
c)

13)
a)

c)
d)

14)
a)
b)
c)
d)

15)
a)
b)

16)
a)
b)

a)

MPOTHUBOIOJIOKHO HAITPABJICHHBIMU

b) paBHBIMHK

C) IPOTHBOIIOJIOKHBIMU

IIpOTHBOIIOJIOKHO HATIPABJIEHHbBIE BEKTOPA, PABHBIE [0 MOJYJIIO HA3BIBAIOTCS. . .
a) COHampaBJICHHBIMU

b) paBHBIMH

C) MPOTHUBOMOJIOKHBIMHU

JIMHEWHBIMU OTIEPALIUAMH HaJl BEKTOPAMU ABJISIOTCS
a) omepanuus CIIOKEHHS BEKTOPOB

b) onepaiws BerYHTAHNS BEKTOPOB

C) omepauys yMHOXKEHHSA BEKTOPA HA YUCIIO

d) omepais CKaIsPHOTO YMHOXKEHHS JIBYX BEKTOPOB

E) Oorepanyda BEKTOPHOTO0 YMHOXKCHHUA ABYX BEKTOPOB
f) orepanyda CMEUIaHHOI'O YMHOKCHHS TPEX BEKTOPOB
HenuneitneiMu orepanyaMu HaJl BEKTOPaMU ABJIAOTCA

d)
a)
b)
c)
d)
e)

oTIeparys CI0KEHHSI BEKTOPOB

orneparysi BBIYUTaHUs BEKTOPOB

ornepanysi yMHOKCHHUS BEKTOPA Ha YHCIIO

orepanysi CKaIIPHOTO YMHOKEHHS JBYX BEKTOPOB
orneparyst BEKTOPHOTO YMHOXKEHHS IByX BEKTOPOB
orepanysi CMEIIaHHOTO YMHOXKEHHSI TPEX BEKTOPOB

Janbi BekTOpsl @ 1 Old . [Ipu KakuX 3HAUEHUSX OL TH BEKTOPHI paBHBI?

1

-1

a<0

a>0

Janbl BekTops! @ ¥ Old . IIpu Kakux 3Ha4EHUAX OL 3TH BEKTOPHI IPOTHBOIIOJIOKHEI?
1

-1

a<0

a>0

I[aHLI BCKTOPBI auoa. HpI/I KAaKHX 3HAUYCHUIX OL 3TU BCKTOPLI IPOTUBOIIOJIOKHO HaHpaBJIeHBI?
1

-1

a<0

a>0

I[aHLI BEKTOPBI auoa. HpI/I KaKHuX 3HAQUYCHUX O 3TH BCEKTOPbIL COHaHpaBJ'IeHBI?

1

-1

a<0

a>0 N N

BCKTOPBI ail,az,...,dn Ha3bIBAIOTCA JIMHEHHO 3aBUCHUMBIMH, €CIIN

— — —
HalyTCs 9ncia A1, Az2. .., AnHe Bee paBHble 0, 4T0 GyIET BHITONHATHCS PABEHCTBO 7\.1611 + 7\.2 a2 +...+ 7\.nan =0
- - —

JUTS 9Hcen A1, Aa..., An paBHBIX 0, 6T BBIIOTHATECS PaBEHCTBO Aqd1 + Apd2 +...+Ayan =0

JUTS TEOGBIX 9HCET A1, Az. .., An,OYCT BBIMOMHATBCS PABEHCTBO Aqdl + Aod2 +...+ Apan =0
-

- -

HalyTCs 9ncia A1, Az. .., AnHe Bee paBHble 0, 4T0 GyIeT BHITONHATHCS PABEHCTBO 7\.1611 + 7\.2612 +..+ 7\.nan =0

—_—

JlaHE! KOOP AMHATE TOYEK HA ILIOCKOCTH A(x1;y1) 1 B(x2;2). HaiiTi KoOpAUHATEI COOTBETCTBYIONIEro Bektopa AB
AB(x1+ x2; y1 + y2)

AB(x1 = x2; y1 = y2)

AB(x2 — x1; y2 — y1)

@{H KOODPJMHATHI TOYEK Ha IIOCKOCTH A (x1;)1) 1 B(x2;y2). HallTv KOOpIMHATHI COOTBETCTBYIOLIETO BEKTOPA BT
BA(x1 +x2; y1 4 y2)

BA(x1—x2; y1 = y2)

BA(x2 —x1;y2 — 1)
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17)
a)
b)
c)

18)

a)

b)

19)

21)
d)
€)

9)
22)

23)

_—

Han Bextop AB (x; y) . Ero Moaysib MOXHO HallTH U3 COOTHOLLIEHUS

|£|: /xz_yz
|E|: /x2+y2

| 4B = y2 2
Hausi sexropa AB(x1; y1) n CD(x2; y2) . Onu konnmiHeapHbie TOT/1a ¥ TOMBKO TOT/IA, KOT/IA BHITIONHAETCS
COOTHOILLICHUS
X, )1
X 2
X1 o0
Ny
X, X2
Y2 »m

—_— —_—

JHanel Bextopa AB (xl; yl) U CD(xz ; yz) . IX ckansipHOE IpOM3BEICHHE B KOOPINHATHOM (hopMe paBHO

—_

@-@:xl-y1+x2-y2
AB-CD=x1-x2+y1- )2
@-@le-yl—xz-yz
AB-CD=x1-x2—y1- 2
ZB{-@::xz Yy2—X1-)1
AB-CD=y1-y2—x1-x2

_— —

I[aHLI BexTopa A, AB n CD Hx CKaJIAPHOE MPOU3BECHHE MO ONPENIETEHHIO PABHO

AB-CD = AB| |CD| cosL(AB CD)
4B CD—| AB| |CD| sin L(AB CD)
AB-CD=| 4B|-|CD|tg/(AB,CD)

Kpurepwuii neprneHAnKyISIPHOCTH HEHYJIEBBIX BEKTOPOB

[MeprieHMKyISIPHBI TOTA M TOJIBKO TOT'/Ia, KOTJJa UX CKaJISIpHOE Ipou3BeaeHue paBHo 0;
[MeprieHMKySIPHBI TOTAA M TOJIBKO TOT/IA, KOTJ]a MX CKAJISIpHOE pou3BeeHue HepasHo O;
[NeprieHMKySIPHBI TOTA M TOJILKO TOTJIA, KOTJa UX BEKTOPHOE Ipou3BeaeHue paBHo O;
[MeprieHMKYISIPHBI TOT/A M TOJIBKO TOT/IA, KOTJ]a X BEKTOpHOE Ipou3BeeHue HepasHo 0.

Tpu HekoMIUTaHAPHBIX BekTopa (. | buc , B3SITBIE B YKa3aHHOM TIOpsiAKe, 00pa3yroT NpaByro TPOHKY, €CITH:

¢ KOHIa TpeThero Bekropa C Kpardailimil MOBOpOT OT mepBoro Bekropa (I KO BTOPOMY BEKTOPY b BUJICH
COBEPIIAIOIINMCS TIPOTHB YaCOBOM CTPEIKH;

€CJIM C KOHIA TpeTbero BekTopa C KpaTyalllvii MOBOPOT OT IEPBOTrO BekTopa (I KO BTOPOMY BEKTODPY b BUJICH
COBEPIIAIOIINMCS 110 YacOBOI1 CTpEIIKe;

C KOHIa TpeThero BekTopa (I KpaTyaWlnuid IOBOPOT OT BEKTOpa b « BekTopy C BHJEH COBEpIIAIOIINMCS IIPOTHB
YacOBOM CTPEJIKHU.
W3 onpenenenys BEKTOPHOrO NPOU3BEACHUS HEIOCPEACTBEHHO BBITEKAET CIIEIYIOIEEe COOTHOIIEHHE MEX Ty OpTaMU

j’k3

d)|><J_ Jxk=1kxi=1;

g)ixj:k,jxl—k kxl—j_
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24) ECJE/I a_|| B , TO:
hya xb =1;

i)be

) axb=o

25)  Ilmomams TpeyroisHUKA, TOCTPOCHHOTO Ha BekTopax ( u b paBHa:

Ws,=121a xb|
) sa=2ja xb |
m) sa=]a b

26)  CwmermaHHOe MPOM3BEICHHUE TPEX BEKTOPOB (A X b ) C tipencrasmsiet co0oii:

n) HexoTopslii BekTOp;
0) HexoTopoe uncio;

p) Monyne HEKOTOPOrO BEKTOpA.
27)  CMeraHHOE IPOM3BEICHHE TPEX BEKTOPOB PABHO:

a) o0beMy mapajuieienuIeia, IIOCTPOCHHOIO Ha 3THX BEKTOpax, B3SATOMY CO 3HAKOM «MHHYC», €CIH TH BEKTODEI
00pa3yIoT MpaByo TPOWKY, U CO 3HAKOM «ILUTIOCY», €CIIH OHU 00Pa3yIoT JIEBYIO TPOUKY.
b) oObeMy mupaMupl, MOCTPOCHHOI HA ATHUX BEKTOPaX, B3ATOMY CO 3HAKOM «IUIKOCY», €CIH 3TH BEKTOPBI 00pa3yloT
MIPaBYIO TPOHKY, U CO 3HAKOM «MHUHYC», €CIIH OHH 00Pa3yIOT JIEBYIO TPOHKY.
C) o6beMy HapajieNienuneaa, HOCTPOCHHOIO Ha 3THX BEKTOPAX, B3SATOMY CO 3HAKOM «ILTIOC», €CIHM T BEKTOPHI
00pa3yIoT MpaByo TPOWKY, U CO 3HAKOM «MHHYC», €CIIH OHH 00pa3yloT JIEBYIO TPOHKY.

28)  CwmemanHOE IpOM3BeIcHUE BEKTOPOB ( X b ) C B KOOpOMHATHOH opMe PaBHO ONpPEACIUTEIIO TPETHErO MOPSAKA,

COCTaBJICHHOMY U3 KOOPJIMHAT EePEMHOKaEMBIX BEKTOPOB I10 NPaBHUILY:

- T o |&x dy az
a) (@xb)c=lbc by b,

a a a
- 7S X z y
b) (a.X b)C = bx bz by .
Ck Cz Gy
R a b ¢
d g X X X
C) (aXb)C = ay by Cy
a;, b, ¢

ITAJIOHBI MpPaBUJIbLHBIX OTBETOB:

AHaJIUTHYECKasi TEOMETPUS Bekropnas anredpa
Ne Ne otBeTa Ne No orBeTa Ne Ne otBeta Ne No orBeTa Ne Ne oTBeTa Ne Ne orBeTa
BOmpca BOmpca BOMpca BOIpCa BOmpca BOmpca

1 2 11 1 21 1 1 1 11 2 21 1
2 3 12 2 22 2 2 2 12 3 22 1
3 2 13 2 23 3 3 3 13 1 23 1
4 1 14 1 24 2 4 2 14 2 24 2
5 1 15 3 25 3 5 2 15 3 25 2
6 2 16 1 26 1 6 3 16 2 26 3
7 2 17 3 27 3 7 3 17 2 27 1
8 3 18 3 28 2 8 1 18 3 28 2
9 3 19 3 29 1 9 1 19 3

10 1 20 2 30 1 10 1 20 3

4) ToaroroButs pedepar no
teme: JInHumM 2 nopsiika
[ToBepxHOCTH 2 TTOpsIIKA
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[IpaBuiibHBIE MHOTOTPAaHHUKHU

5) BBbINOJHUTE NPAKTUYICSCKUE 3a/IAHHUS:

1. an mapamnenorpamm ABCD, Tpu BepmmHbl KOTOpOro 3agansl (tadum.l). Halitu yerBepryro
BEPIIHUHY U OCTPBII yroi napauienorpamma.

2. Haiitu amuny Beicotsl AD B Tpeyronbhuke c¢ Bepumnamu A, B, C (Tabn.2.) u nanucath
ypaBHEHHE MEPIICHIUKYIIApa, OmyleHHoro u3 Touku C Ha npsmyo AB.

3. HaliTu yros Mex 1y IiI0CKOCTBIO 0L ¥ IPSIMO#, TPOXOASIIeH Yepe3 Hayallo KOOPAWHAT U TOUKY M
(Ta6:m1.3.). Beraucauts paccTossHue OT TOUYKH M 710 TNIOCKOCTH Q.

4. HanucaTh ypaBHEHNE HepIeHINKYIApa, OMyIIEHHOro U3 Toukd M Ha npsamyio £ (Tabm.4.).

5. [TocTpouTh KpUBBIE MO 33JJaHHBIM YpaBHEHUSM (Ta0J1.5.)

‘Taojguua 1. BapHaHThl 3alaHHA 1

B::;" A B c B::;" A B c

1 CL-23) |(-41;2) [(5:27) 16 |(-3;5;-4) |(-5;652) |(3;-5;-2)
2 (L3 |B:i-4-2) [(4-32) (| 17 [(2:-3;4) |[(6;-4-5) |(-3;4-2)
3 |(2-8;-1) |(-3;5;3) |(4;3;-4) || 18 |(5;-2;-4) [(-5;-8;-1)[(-2;4;3)
4 [Bi-42) [(-5:2-3) [(-1;7:-2) || 19 |(-3; -2 -5)|(-4;-5;3) [(23:4)

5 |(-5;2:4) |(-8;-4;2) |(6;-3;-3) || 20 [(2;6;-3) [(=5;-2;~4)|(-3;-5;1)
6 [(-4;-3;5) |(2;-5;6) [(-2;3;-5) | 21 |(3;-1;-2) [(2;-41) [(7;5;2)

T |(4:2-8) [(-5:6;-4) |(-2;-3;4) || 22 |(3;1;2) |(-2;3;-4) |(2;-4;-3)
8 |(-4:5-2) |(-1;-5-8)((3;-2;4) || 23 [(-1;2;-3) |3 —3;5) [(-443) |
9 |(=5:-3;-2)|(3; ~4; -5) [(42;3) 24 [(2:3:-4) |(=3:-5;2) |(-2;-1;7)
10 {(-3;2;6) |(-4;-5;-2)[(1;-3;-5) || 25 |(4:-5;2) ((2;-3;-4) [(-3;6;-3)
11 ((-2:3;-1) [(1;2;-4) |(27:9) 26 [(5;-4;-3) |(6;2;-5) |(-5;-2;3)
12 {(2;3;1)  [(-4;-2:8) [(-3;2-4) || 27 |(-3:4:2) |(-4;-5:6) |(4-2;-3)
13 |(-3;-1;2) [(5:3;-3) [(B;i—44) || 28 [(-2:-4;5) [(-8;-1;-5)|(4:3;-2)
14 |(-4:2;8) |(2,-3;-5) [(7:-2;-1) || 29 {(=2;-5;-3)((~5;3; ~4) |(3;4;2)

15 1(2;4;-5) |(-4:2;-3) |(-3;-8;6) || 30 [(6:-3;2) |(~2;—4;~5)|(~5;1;-3)
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Ta6auua 2. Bapuantm zagamusa 2

g gAie)
Dl ey ¢

Bape A B c Bape: A B c

anr anT

1 1(3;4) (2;-1) (1; =7) 16 |(3; 2) (2; -5) (=65 -1)
2 |(-4-5) |(3;3) (5;-2) 17 |(6;-4) . =3;:-7 [(-1;2)
3 135y |43 |(-2Z-4 |18 [-2-1) |(T:3) (4;-3)
4 1(3;-2) (-5;-4) |(-1;6) 19 1(3; 4) 6;7) (1; 1)

5 |(2;5) (-3;4) (—4;-2) 20 |(-4:-5)  [(=2;2) (=7; 4)
6 |(=3;2) (=2;-5) |(6;-1) 21 ((3; -4) (2; 1) 17

7 1-6-49 |3 -7) 1;2) 22 ((-4:5) (3; -3) (5; 2)

8 |[(2;1) (=7;3) (—4; -3) 23 [(-3;-5) |(4:3) (-2; 4)
9 |(=3;-4) [(-6;T) (-1;1) 24 |(3;2) (=5; 4) (-1;-6)
10 {(4;-5) (2;2) (7;4) 25 |(2;-5) (-3;-4) {(-4:2)
11 1(=3; 4) -2;-1) |(L-7) 26 [(-3;-2) |(-2;5) (6; 1)

12 {(4;-5) H-=3;3) (=5;-2) || 27 [(-6;4) 3;7) (1;-2)
13 {(3;5) -4;-3) |(2;-4) 28 1(2; 1) (=7,-3). |[(-4;3)
14 {(-83;-2) [(5;-4) 1;6) 29 {(-3;4) -6;-7  |[-1;-1)
15 1(=2;8). ~ [(3:4) 4;-2) 30 |(45) (2;-2) (7; —4)
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Ta6anuwa 4. Bapuanrsl sagauusa 4

HIER I e
1@y (E =21 -2od g6 (455 -2) ’i}—3=”¥gi*=z—;—g
2 |&-13) |ZFE-i5-23 4y |5-g9) (Z32-il.2i3
3 (5-8;-2) |Zp2 =12 =222l 48 (153 EpL — LB w22t
s ea2-9 |L51 =122 2222 4o 5 (222423 o 2E]
5 (a5 |EREogr2oz-dflgg a5 |Ef-uct o222
6 |2-45) [Z52-L33 222 |a;ap (Epl-irloztl
T l@5-n |H2 -t a2t g @iy (ZP3 .02 o2od
8 |(2-1-3)|ipt =t - 2-31 93 |(g;1;-3) [222 - ¥23 - 212
o 425 (T2 =L =228l 5q |(3;-452) |ZEE -4l o223
10 |54 [E2=228-222 o5 | g5 |Ele-yr2 222
ufeue |-l o2t gg e p g (24 o422 o223
12 (Lgy (El-UBo22llag loggy T3l -yr3ozod
13 |(-3;-2i1) |E2=U22 23l o8 |(g;-2;-p| 253 —yd 2]
14 |(2;-3; —4) %3=9%3=_L;1 29 ((=5;—4;2) I—Iq=y—;1=5;—2
15 |(5; 2; —4) ’%2=-”;—1=ii;-3 30 [(3; -5; 4) "_;3=i’;—2=¥




Ta6auruua 5 Bapuanrsr sagaunus 5

Bapu-

Bapu-
Peasy ‘ Ypasuenna an : YpaBHeuus
(@-22+@-3)2=9 (x-32+(y-27=9
> 2 2 18 2 2
X V&g g x =y
49 25 25 49
y?=9x y?=-4x
(x+3)2+(@y-5)2=4 (x—5)2+(y+3)2=4
2 22 yz 1w yz 22
516 1 3!
y2="Tx y?=-2x
(x+1)2+(y—-2)2=16 (x+1)2+(y+1)2=16
2 2 2 2
X ¥ =3 X +¥ =1
36 25 25 36
3 ; 18
22 2 2 2
_~y_=1 L—_sl
16 9 9 16
y?=b5x y?=—-6x
(x—8)2+(y+4)2=25 (x+4)2+(y-38)2=25
I AP
25 16 16 25
4 . 19
2 2 2 2
ol ey P X
64 25 25 64
y?2=16x yi=-x
(x+3P+(y+3)2=4 (x-32+(y-8)2=4
CA Y
49 25 25 49
5 20
2 2 yz %2
LA e Y 2. - =1
36 9 9 36
y2=3x y?=-8x
(x-12+@y+1)2=1 (x+1)2+(y-1)2=1
22 ya ; 22 yz 5
T +¥ = r 4+¥ o
of = w| 473
-k - B
x2=9y

PexomeHnayemasi iureparypa:

OcHoBHa4:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Marematuka u nHpopmaruka [ dnekTpoHHslid pecypc].: M. - lamkos u K, 2016, (O35C

«YHuBepcuTeTCKasi OMOIMOTEKA OHIIAITHY)

JloImoIHuTEeIbHAS

1. bapun N.1. Beicmas maremaruka. - M.: Akagemust, 2002

2. COOpHHUK 3aj1a4 10 BBICIIEH MaTeMaTHKe it 5KOHOMHUCTOB/Tiox pex. B.U. Epmakosa.- M.: UHOPA-M,
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Pa3nen 3. DneMeHThI 1u PepeHIIHATLHOT0 HCHUCTEHUS.
Tema 3.1: IlpousBoanas. UccienoBanne GpyHkumii.

Hean: Cioco6cTBOBaTH (OPMHUPOBAHUIO OOIIEH MAaTEMAaTHYECKON KyIbTYPHI CTYACHTA, PA3BUTHIO
y CTYIEHTOB CIIOCOOHOCTH CAMOCTOSITEJIbHOTO HM3YyYeHMs MaTeMaTHYeCKOM JIuTeparypsl, BbIpaOOTKe
HAaBBIKOB IPAKTHYECKOTO TPHUMEHEHHs MaTeMaTHYeCKOro ammapara ¥ pealu3aldd H3ydaeMbIX
JITOPUTMOB B IIPUKJIATHBIX 33Jja4axX NpodheCcCHOHATIBHOIO COACPIKAHUS.
3agaum:
« chopMupOBaTh HABBIKU TU(PepeHIIMPOBAHUS (PYHKIIUH OJJHOTO apTyMEHTa;
o OOyudTh TIPUMEHEHHIO METOAOB  McCClefOoBaHMsA  (PyHKUMH Id  aHanm3a  JIOOBIX
JIeTePMUHUPOBAHHBIX MPOIIECCOB;
e  COBEPLICHCTBOBATH JIOTMYECKOE U MAaTEMATUYECKOE MBIIIJIEHUE CTYAECHTOB;
« JIaTh HaBBIKM UCIIOJIBb30BAaHU METO0B AU PepeHInpoBaHus I PELICHHUS 331249 B 00JIACTH
JIOTUCTUKU Y MEHE/XKMEHTA.

OO0yuaromuiics 10/15KeH 3HATh:

OcHoBHble NOHATUSA; (HOpMyIBI U TpaBwiIa AUQQPepeHurnpoBanus; (U3NUECKUil U TeOMETPUUYECKUI
CMBICJI ITIPOU3BOHOM.

OO0yyaromuiics 10JIKeH YMeThb:

Haxoauth npousBojHbie U aud@epeHuans; TpuMeHsITs MeToAbl AuddepeHupoBanus GyHKIUU
OJIHOTO apryMeHTa JJIsl UCCIIE0BAHUS JHOOBIX IETEPMUHHUPOBAHHBIX MTPOLIECCOB.

OOyuarouuiicsi 10/12KeH BJIaJ€Th:

HaBbikamMu HaxO0XJIeHHUS MPOU3BOAHON M AuddepeHnnana npu MmoMOIIM CIPABOYHBIX MaTEpUasIoOB;
QITOPUTMOM HCCIICAOBAHUS (PYHKITUH.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4aouuxcs no TemMe:
OTBeTHTHL HA BONPOCHI 110 TeMe 3aHATHSA

Yro Takoe npou3BoHast GyHKIUHN?

OcHoBHbIe paBmia qudQepeHIpoBaHusL.

[Ipon3BoHas CI0KHOU PYHKLIUH.

Yro Takoe nuddepenuman pyHkimmn?

CgoiictBa muddepenmmana.

B uem 3akmovaercs pusnueckuii cMbICa MPOU3BOIHON QyHKIUH?

B ueM 3akiouaercs reoMeTpUUECKUN CMBICI IPOU3BOJHON (DyHKIIMN?
I'ie npuMensieTcst reoMeTpudeckuii cmMbic nuddepenuana GyHkuuu?

NGO EE

2. IIpakTnyeckas NOAr0TOBKA
2.1. BrlnosHeHne NPaKTUUECKUX 3aaHui (peleHre 3a1a4) 001 PYKOBOJICTBOM MPEIOIABATEIIS:

3ananue 1. Halitu npon3BoHbIE (PYHKITHIA:
X

1) y:EXe__Z.

2)y=cos sinx.  3)y=x2Inx.

1 e* +1
4) y= arCCOSX—3. 5y= m .
3ananue 2. ccnenoars Gynkimio Y = f (X) 1 moctpouts cxemaTnuecku e€ rpaduk:
1
y=2x'-"
v X .
3amanue 3. HaI/-ITXI/I HaI/I60J'JI>1He€|_I/I Hnamv[ne‘[fmmee 3HAYCHU§ (YHKIMH Ha OTpe3Ke:
1). y=sIn HaoTpeske — ; . 2)y = Ha OTpE3Ke [1;3].
2 L2 2] X2

2.2. CaMocTosTenbpHas IPYHIIOBas padoTa ¢ KOHTPoaeM (IPOBEPKOIl) BBINOJHEHNS 3aJaHNS
3ananue 1. Halitu npon3BoiHbIE (YHKITHIA:
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2 y =arcsin X X 4)
e +e€ .
1) y=x In(x+4). 2 —. YV T y = cosix .
X 1 e —e€
5) y=x3In(x2 +4x) 6) 6) y:arcth
X
3aganue 2. Mccaenosats ¢pynkunioo Y = f(X)u moctpouts cxemaTniecku e€ rpadux:
y=x-3x2
3ananue 3. HaliTi HanGoubliee 1 HANMEHbIIIEeE 3HAYCHUE (PYHKITUHA Ha OTPE3KE:
y =

5 Ha OTpE3Ke [2;5].
X

2.3. MunuBuayanpHasl caMOCTOATEIbHAA pabora (0TpaboTKa IPAKTUYECKUX HABLIKOB)

3ananue 1. Haiitu nponsBoaHbIe QyHKINI:

1 _ e +e*

e -1
y=sinix.
y=x3cos(x? +1).

4, y=arcctg .

X
3ananue 2. Mccnenopars dynknuo Yy = f(X)n moctponts cxemaruuecku eé rpaduk:

1. y=3x2-2¢

2. y=x3-2x2+x
3ananue 3. Halitn HanOounbliee ¥ HaMMeHbIIIee 3HaYeHNEe (PYHKIIMU Ha OTPE3KeE:

y:

1 Ha OTpe3Ke [—1;1].

2.4. Pemrenne CHUTYAITMOHHBIX 3a1a4

3ananue 1. Umeercs pynkims Y = fG. OTpasKaroIlas CTENEHb Pa3BUTHS SIBJIEHHS Y B 3aBUCMMOCTH
OT 3HaueHus (paKropa X. BBISCHUTH, MPEANONIaracTcs M MOCTENEHHBIM WM CKaYKOOOPa3HBIA Xapakrep
Pa3BUTHS JIAHHOTO sIBJIeHus. [IpOMILIFOCTPHUPOBATH OTBET.
2y —1, opux =1
y=4x*+1, mpul < x < 2
25, npux =2

b
3aHaHHe 2 CDyHK]_U/Iﬂ y = f (t): a+ _ OIIUCHIBAECT XapaKTep pa3}1pa>I<eHI/I$I 6HOHOFH'—ICCKOI/I TKaHU B
t
3aBUCUMOCTH OT BPCMCHU IICI\/'ICTBI/UI pasapaxkaroumero (baKTopa, rge a u b — mocrosHHEIE BCINYHNHEI,
3aBUCAIIINEC OT BUJAa TKaHU N (1)H3quCKOﬁ IpUPOABI Pa3apaKaroIIeTo (I)aKTOpa. HOquy MOKHO TOBOPUTH
0 TOM, 4YTO 10 UCTCYCHHUHU KAaKOI'0-TO INPOMCIKYTKAa BPEMCHU Onostornyeckas TKaHb HepeCTaéT OTBC€YaTh Ha
pasapaxeHue?

CamocTrosiTe/ibHAS BHEAYIUTOPHAs1 paboTa 00y4yarolmxcs 1Mo TeMe:
3agaHus ISl CAaMOCTOSTENIbHOM BHEAyIMTOPHOM pabOTHI CTYACHTOB IO YKa3aHHOH Teme:
1) O3HaKOMUTBCS C TEOPETHYECKHM MaTEPHAIOM TI0 TEME 3aHSATHS C UCTIOJIb30BaHUEM KOHCIIEKTOB
JIEKUUN U/WIIH PEKOMEHTyeMOol y4eOHOH InTepaTyphl.
2)_OTBeTHTH Ha BOOPOCHI JIJIsl CAMOKOHTPOJIS:
AAroput™ rccienoBaHus (yHKIIMOHATBHBIX 3aBUCUMOCTEH.
UYro Takoe MHTEPBAJIbl 3HAKOIIOCTOSIHCTBA (QYHKIMU?
3aBUCUMOCTh MHTEPBAJIIOB 3HAKOTIOCTOSIHCTBA (DYHKITNH, U €€ Tpaduka.
Yro Takoe acCUMIITOTHI rpaduka QyHKIHH?
Bunel acumntot rpaduka GyHKIIMHM U CIIOCOOBI UX HAXOXKIECHUSI.

agkrownE
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DKCTpeMyMbl GYHKIIUHA U CIIOCOOBI UX HAXOXKICHUSI.

WHTepBabl BBITYKIOCTH U TOUKH nepernda rpaduka QpyHKIuu.

Yro Takoe GPyHKIUS HECKOIBKHX repeMeHHbix (OHIT)?

O6nacts onpenenenus OHIL

10. Yto sBmsiercs rpaduxom OHIT?

11. Ob6nactp ompenencHUss ¥ MHOXKECTBO 3HAUECHUH (YHKIMU 2-X TMEpeMeHHbIX. UTo sBiseTcs
rpagukoM QYHKIMH 2-X TIEPEMEHHBIX ?

12. Yro Takoe yacTHas Ipou3BOgHAS (DYHKIIMN HECKOIBKHX MEPEMEHHBIX ?

13. Yro takoe yacTHbIl auddepenunan GyHKumn?

14. Yro Ttakoe noyHbIN auddepennran GyHKIuu?

15. O6nacte npuMeHeHus noaHoro auddepermnmana.

16. IToHsTHE CTAlTMOHAPHOM TOUYKH.

17. HeobxonuMoe 1 TOCTaTOYHOE YCIOBHUS IKCTPEMYMa.

18. MeTobI JOTTOTHUTEIBHOTO UCCIICIOBaHUS (PYHKITUH, KOTJa CTAIIMOHAPHBII OTPEICIUTEIh PABCH
HYJTIO.

19. IloHsiTHE YCIIOBHOTO KCTpEMyMa.

©ooNe®

3)_ IIpoBepuTh CBOM 3HAHMUS C KCIOIBL30BAHUEM TECTOBOIO KOHTPOJIS

DYHKIMSA OHOHN IepeMEHHON
1. YcTaHOBHTE COOTBETCTBHE MEKIY YPAaBHEHHIEM, 33JaI0IINAM JIMHUIO, ¥ BUIOM JIMHUH.

YpaBHeHHE JIMHAS
1) X2 + y2 -5=0 A) Ipsmas
2) y= x* —3x+5 B) IMapabomna
3) 3- y— 2x=0 B) I'nnep6oma
4) y = i— 4
X I') OxpyxHOCTB
2. TIpapuk ¢ysxkmmm y = 2 3% — 4 nomywaercs w3 rpapuka  pyskumm 0y 0= 3

C TIOMOIIIBIO CIIEYIOIINX PeOOpa3oBaHHMIA:
1) caBur Ha 4 eqMHUIIBI BBEPX U pacTshkeHue B 2 pasza Baonb OY;
2) cnBur Ha 4 eMHUIBI BHU3 U pacTsokeHue B 2 pas3a Baons OY;
3) caBur Ha 4 eIMHULBI BHU3 U PACTsDKeHUE B 2 pasa BJob OX;
4) cnBur Ha 4 eMHUIBI BBEpX U pacTsbkenue B 1/2 pasa nons OY.

3. Oobnacteto onpenenenus pynkaun Yy = N 2x-4 SIBISIETCSI IPOMEKYTOK

X2 -4
a. (2;+x)
b. [2;+0)
c. (—o0; —=2)U(2; + )
d (=2;2)

4. Vxkaxure BCE yTBepxkIeHus, ClipaBeIuBbIe A7t HYHKINH, TpaduK KOTOPOi M300paKeH Ha PUCYHKE:
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a) llm f(x)=w: @) lim ‘/'(.\')': A: ) lim f(x)=0;

pbr LR

r) im f(x)==0; x) lim f(x)=4; ¢) lim f(x)=0,

¥ —sdid) L —pil) pel)

o 2
5. Ilepsas nmpon3BoaHast PyHKIMN ITOKA3BIBACT
a. Cxopoctb m3MeHeHHs1 QyHKIMN c. Ilpupamenne pyHKITNH
b. Hampaenenue GpyHKIHHA d. IlpupameHue He3aBUCUMOM ITEPEMEHHO}N.

DYHKIUS HECKOIBKHX TTIePEMEHHBIX
1. ®ynkuueit qByx nepemennsix Z = f (X, y) Ha3biBaeTCs:

1) MHoOXecTBO 3HaYCHHI IEPEMEHHOW BEINYUHBI Z, BEIYUCICHHBIX IIPH ITOJJCTAHOBKE 3HAUYCHUH IEPEMEHHBIX X
Uy B COOTBETCTBYIOLIYIO (hOPMYITy.
2) CooTBeTCTBHE, [0 KOTOPOMY ISt JTF000# maps! (X, YY) MOKHO BRIYHCIIUTD €IHHCTBEHHOE 3HAYCHHE Z.
3) CootBeTcTBHE, MO KOTOPOMY JUISL JTFOOOTO ONPEICICHHOTO 3HAYCHHUS MEPEMEHHOM BEIHMYMHBI Z MOYKHO
BBIYHCIIUTH €AMHCTBEHHOE 3HAUCHUE Maphl (X, y).
O6nactbio onpexaeneuust pyukmun Z = f (X, y) Ha3piBaeTcs:
1) CoBOKyMHOCTH BCEX TOUCK, B KOTOPBIX (DYHKIIHS MMEET OMpeIeICHHOE NeHCTBUTEIPHOE 3HAYCHHE.
2) CoOBOKYNHOCTb 3HAYCHHIA.
3. Jlunueii ypoBHs ¢yukumu Z = f (X, y) Ha3sIBaeTCSL:
1) MHuoxkecTBO TOUEK (X, Y), B KOTOPBIX (QYHKIIUSI IPUHUMAET OJHO U TOXKE 3HAYCHHE.
2) MHuoxecTBO TOUEK (X, Y), B KOTOPBIX QYHKIIMSA IPUHIMAET Pa3HbIC 3HAUCHHSL.
4. YacTtHOil Mpon3BOAHON (PYHKIIMN HECKOIBKUX MEPEMEHHBIX 10 ITIEPEMEHHON HA3bIBAIOT:
1) Pesymbrar quddepeHIHpoBaHUS 10 OAHOH U3 IEPEMEHHBIX.
2) Pesynprar quddepeHunpoBaHus 10 3TOM epEeMEHHOMU, IPH KOTOPOM BCE OCTANIbHbIE IEPEMEHHbIE
CUHUTAIOTCSI HOCTOSHHBIMH.
5. Tonusiit nuddepenipan GyHKIUK ABYX TEPEMEHHBIX — 3TO:

o

1) T'naBHast 4acTh IOJNHOTO NPHUpAIICHNs (HYHKIMH, INHEHHAs: OTHOCUTENbHO npupamenunit AX, Ay .

2) IlpuparueHue aprymeHTa
3) TlosnHoe mpuparieHue GHyHKIHH.

6. YacrtHas npousBoaHas pyHkumu Z = COS\ X + y2 ) TI0 IEPEMEHHOH X paBHa:
) - sin(x +y? )
2) —sin(x+y2)(1+ y2)
3 sin(x+y?)

7. UYacrHas nponsBogHas GyHKIMM Z = |I’](X3 - y3 ) 10 IEpEMEHHOM Y paBHa:

1
1) ﬁ(x:”—:%yz)

X -y
—3y2

2) y
x3—y3

1
3 x3—y3

8. Touxka (Xo, Yo) — TOUKa MaKCUMyMa ()yHKIHH, €CIU:
1) 3uauenne f (Xo, Yo) MeHbIe 3HaueHHI f (X, V), IpUHIMaeMBbIX B HEKOTOPO#t OkpecTHOCTH (X0, Y0).
2) 3nauenue f (Xo, Yo) Oosplue 3HaueHui f (X, y), HpHHUMAaEMBIX B HEKOTOPOit okpecTHOCTH (Xo, Y0).

9. Touxka (X, Y) — Touka MUHUMyMa (DYHKLIUH, CCITH:
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1) 3nauenue f (Xo, Yo) MeHbLIe 3HaYeHHI (X, Y), IpHHIMaEeMbIX B HEKOTOPO#i OKpecTHOCTH (Xo, Y0).
2) 3nauenue f (Xo, Yo) Ooubiie 3HaueHui f (X, y), IpHHIMaEMBIX B HEKOTOPO# OKpecTHOCTH (Xo, Vo).

10. Uccnenosats dynximo Z = 2X — 4y — X2 — Y2 na sxerpemym:
1) Hwmeet nokanbHbIit MUHUMYM B TOUKe (1, -2)
2) Wwmeet noKanbHBI MakcuMyM B Touke (1, -2)

3) He umeer srcTpeMyma

2

11. Uccnenosats dpynxmmo Z = X2 — Y2 —5X + 6 na sxcrpemym:

1) Wwmeer nokanbHBIN MUHAMYM B TouKe (2,5; 0)
2) Hwmeet nokanbHbIit MakcUMyM B Touke (2,5; 0)
3) He umeer sxcTpemMyma

12. UccnepoBaTh GyHKIMIO Z = 4(X - y)— — y2 Ha SKCTPEMYM:

1) Hwmeet nokanbHbIIt MUHUIMYM B TOUKE (2, -2)
2) HwmeeT noKanbHBIIt MAKCUMYM B TOUKeE (2, -2)
3) He nmeer skcTpemyma

4) BEIOTHATE IpakTUYECKUE 3a1aHUs

3ananue 1. HaliT mpon3BoIHBIE (DYHKITHIA:

eX _e_x y_XZeZ—X
e +1 y =3/cosx -

y = In(cos x) . x2 -1

y = X% sin x2 . y—X2+1.

y =arccos/x . y = 20

Bamgaunue 2. Uccnenosats hyakimio Y = f (X)u mocrpouts cxemaridecku e€ rpadux:

a) y=(x-2)2(x+3) 6) y=(X-1)2(x+2)?

3ananue 3. Haiity HanOonblee v HaMEHbIIIee 3HAaYeHHE QYHKIIH Ha OTPE3Ke:

y= Ha OTpe3Ke [— 2;2].
2
+
y=x%+ 1 Ha OTpE3Ke r1;21—|.
X 2 2l

3anganue 4. Haiitn yacTHBIE TPON3BOAHBIE IEPBOT0 NOPAAKA GYHKLHMI IBYX IIEPEMEHHBIX:



1Loz= Y

X+Y
2. 7=x%y?-3xy
3. z=x¢

Bamanue 5. Uccnenosars Gyukuuio Z = f (X; y) Ha skcTpeMyMbI:
1. z=x3+y-3xy
2. Z=X2+xXy+y?-x-2y
3. z=x3+y>-3xy
3ananue 6. PenuTh CUTYAIlIMOHHYIO 33129y
AHaJII/I3I/Ipy51 3a6OHeBaeMOCTB II0 OTACJIIbHBIM paﬁOHaM, CricuaibHasds KOMUCCHA YCTaHaBJIMBaJla

ypoBeHb 3a00JIeBA€MOCTH HAaCeNIeHUS OCTPhIMHM KUIIeYHbIMH HH(exkiusmu (Ha 10 ThICc. HaceleHus) U
COCTOSIHMSI IIAXTHBIX KOJIOAIIEB (110 KOMILJIEKCHOU OIIEHKE) B HEKOTOPBIX HACEJICHHBIX MYHKTaX.

3aboneBaeMocTh (Ha 10 YAENbHBIN BEC IAaXTHBIX KOJIOALEB B
HACEJICHHBIH IMyHKT TBIC. HACCIICHHUSI) HEYJIOBJIETBOPUTEIHHOM COCTOSIHUH
1 49,8 23
2 57,7 27
3 59,4 34
4 60,2 29
5 63,6 38

C nomMoibto MeTo/1a HAMMEHBUINX KBAaPATOB HAIUTE YpaBHEHUE IMHEIHON 3aBUCUMOCTH YPOBHSI
3a00JIeBaEMOCTH OT YAEIBHOTO Beca KOJIOJAIEB B HEYJOBIECTBOPUTEIBHOM COCTOSIHUU. CIIPOrHO3UpYHTE
YPOBEHb 3a00JIeBAEMOCTH B Cllydae, €ClIM B HEYJIOBJIETBOPUTEIbHOM cocTossHUu Oyzaer 40% koio[ies.
Kakoii momomHUTENbHBIN MPOIEHT KOJOIEB HYXHO NPUBECTH B MOPSAAOK, YTOOBI CHHU3UTH CPEIHUN
ypoBeHb 3a0oneBaeMocTy Ha 10 cimyyaeB (Ha 10 Thic. HaceneHus).

Pexomenayemas jiuteparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. YtkuH B.b. MaremaTuka u uapopmaruka [ InekTpoHHbIH pecype].: M. - Jlamkos u K, 2016, (B3bC
«YHUBEpCUTETCKAsA OMOIHOTEKa OHIIAITHY)
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1. bapun U.U. Bricias marematuka. - M.: Akanemus, 2002

2. [Mumager B.C. Breiciras MatemaTuka.: yaeOHHK 1S By30B. — M.: DTAP-Menma, 2006, 2007.

3. COopHHUK 3aj1a4 0 BICIIEH MaTeMaTHKe 11 3koHoMucToB/moA pea. B.M. Epmakosa.- M.: UHOPA-M,
2002

Pa3nen 3. DineMmeHnThI AU PepeHIHATBLHOr0 HCUYNCTIEHHS.
Tema 3.2: IxcTpeMyM QyHKIUM ABYX NepeMEHHBIX.

He.]'lb U3y4YeHMs pa3jaesaa: CIIOCOOCTBOBATh (bOpMI/IpOBaHI/IIO CUCTCMBI TCOPCTUUCCKHUX 3HAHW O 3aJaHus
1 OCHOBHBIM CBOMCTBaM MHOTO(baKTOpHLIX (I)YHKI_[I/IOHEUILHLIX 3aBHCHUMOCTEM

3agauu:
= PaccmoTtpeTs moHsATHE QPYHKIINI HECKOJIBKUX IEPEMEHHBIX M OCHOBHBIX 33]1a4, CBSI3aHHBIX
C Ux I/I3y‘—IeHI/IeM,
= W3yunth MeTONBI OCTPOCHUS TPAdUKOB (PYHKIMA ABYX MEPEMEHHBIX, BHIUHUCICHUIO
YAaCTHBIX [TPOU3BOJIHBIX U MOUCKY SKCTPEMYMOB (DYHKIIUH HECKOJIBKUX MIEPEMEHHBIX,
. OOy4HTh CTYIEHTOB BBHIOOPY METO/OB JJisl MIOMCKA YCIOBHOTO JKCTpeMyMa (DyHKUIUN

HCECKOJIBKUX IECPEMCHHBIX.

Ooyuaromuiicsi 10/KkeH 3HaTh: CHOPMUPOBATH IPEACTABICHUE O METO/IaX MCCIICIOBAHUS
0JTHO(aKTOPHBIX (YHKITMOHATHHBIX 3aBUCUMOCTEH



O0yuawmuiicsi 10J2KeH YMeTh: TPHUMEHSTh PA3JIMUHBIE METOIbI JUIS HMCCIEIOBAaHUSA ()YHKIIHI
HCCKOJIBKHUX HepeMeHHLIX.

Oo0yuaromumiicsi 10JI2KeH BJIaJeTh: HAaBbIKAMU BEIOOpA METOIOB JIJIsl KCCIEA0BaHUS (PYHKITUH HECKOIBKUX
HepeMeHHBIX nu HpaKTI/I‘IeCKOFO HpI/IJIO)KeHI/IH HOHy‘ICHHBIX pGSYHLTaTOB.

CamocTosiTesqibHAsi ayIMTOPHAasE padoTa CTYJAEeHTOB

L_O1BeTnTh HA BONPOCKHI 110 TeMe 3aHATHS
e  Uro Ha3bIBaeTcs PyHKIMENH HECKOIBKUX apryMEHTOB?

e  Yro Takoe mpou3BoHAS PYHKITHH?

e  OcHoBHbIE TpaBuiIa 1 depeHupoBanus GyHKINI HECKOIBKUX MTEPEMEHHBIX.
e  Yro takoe muddepenunan GpyHKIIU?

e  Kak onpeaensercs nmoaHbii quddepermman’?

e  CgoiictBa quddepennuana.

e B uewm 3akimovaeTcs GU3MUECKUI CMBICI MPOU3BOIHON (QYHKITUH?

e B ueM 3aKiI049aeTcCsl FeOMETPHYECCKUN CMBICI POU3BOIHON (YHKITUH?

e  ['me mpumensiercs reomeTpuueckuii cmpica quddepennnana GyHKIun?

e  ['me npumensercs nonusiid auddepennnan?

2. IlpakTuyeckas noJAroToBKa
2.1. BeinoyiHEHUE TPAaKTHYECKHX 3adaHui (PEIICHUE 3a/1a4) 1101 PYKOBOJACTBOM MPEIIOIABATEIS:

o . ) [ XY
3ananue 1. HaiiTi yacTHbIE TPOX3BOIHBIE IEPBOTO MOPsiAKA QYHKIUHN ABYX IEPEMEHHBIX: Z =
X+Yy

3asmanue 2. Uccrenosats Gynkimio z = f(X;y) Ha 3KCTpeMyMbl: Z = X° + Y — 3Xy

2.2. NunuBuavanbpHasg caMmocTosTelbHas padoTa (0TpaboTKa NPAKTUYECKUX HABBIKOB)
3ananue 1. HaliTu yacTHBIC MPOU3BOIHEIC IEPBOTO MOPSAKA QYHKINN ABYX MEPEMCHHBIX
z=x2y?-3xy

3ananue 2. Mccnenosats Gynkuuio z = f(X;y) Ha skcTpeMyMbl: Z = X2 + Xy + Y% — X -2y

2.3. PerieHue cuTyanMoHHBIX 3a/1a4

PemmTe cutyanlnoHHYIO 3a1a4y

Ananuzupys 3a007€BaeMOCTb 110 OTAEIbHBIM paliOHaM, CelManbHas KOMUCCHS YCTaHAB/IMBajla YPOBEHb
3a00J1eBa€MOCTH HACEJIEHUS OCTPhIMU KHUIIEYHbIMU HHpeknusmu (Ha 10 ThIC. HaceIeHUs]) U COCTOSIHUS
IIAXTHBIX KOJIOJLEB (110 KOMIUIEKCHOM OLIEHKE) B HEKOTOPBIX HACEJICHHBIX MYHKTaX.

3a00J1eBaeMOCTh (Ha | yJIeJIbHBIN Bec IIaXTHBIX KOJIO/IIEB B
HACENICHHBIA IyHKT | 10 ThIC. HAaCeNEHMs) | HEYIOBICTBOPUTEIBHOM COCTOSIHUU
1 49,8 23
2 57,7 27
3 59,4 34
4 60,2 29
5 63,6 38

C noMomnipr0 METOJla HaWMEHBIIMX KBaJApaTOB HAWAWTE ypaBHEHHE JIMHEWHOW 3aBUCHMOCTH YPOBHS
3200J1eBa€MOCTH OT YJIEJIbHOTO BEca KOJIO/ALIEB B HEYJOBIETBOPUTEIBHOM cOCTOSTHMH. CIporHo3upyiite
ypOBEHb 3a00JI€Ba€MOCTH B Cllydae, €CJIM B HEYAOBJIETBOPUTENIbHOM cocTosiHuu Oynet 40% Kkonozies.
Kakoil 1omoMHUTENbHBIN MPOIEHT KOJOIEB HYXHO NPHUBECTH B MOPSAOK, YTOOBI CHU3UTH CPEIHHMA
ypoBeHb 3a0osieBaemoctr Ha 10 cirydaeB (Ha 10 ThIC. HAaCEIECHHS).

CamocTrosiTe/IbHAS BHEAYIUTOPHAsA padoTa 00y4yarommxcs Mo reMe:
3aanus U1l CAaMOCTOSITEIbHON BHEAYIUTOPHOM pabOThI CTYACHTOB 110 YKa3aHHOW TeMe:
1) O3HAKOMHTBCS C TEOPETUIECCKUM MATEPUAIOM II0 TEME 3aHATHSI C UCIIOJIb30BAHUEM KOHCIICKTOB JICKITHIA
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/WY PEKOMEHTYEMOH YUeOHOM JUTEPATYPEL.

2) OTBETUTH HA BOMIPOCHI JIJIsi CAMOKOHTPOJIS:

1.
2.
3.
4.

UYro takoe GyHKIMS HECKOJIBKUX mepeMeHHbIX (DHIT)?

O6nacts onpenenenust ®HII.

UYro sBnsercs rpaduxkom OHIT?

Ob6nactp omnpefeneHUss ¥ MHOXECTBO 3HaueHUH (yHKIMM 2-X mepeMeHHbIX. Uto sBisercs

rpagukoM QYHKIMH 2-X TIEPEMEHHBIX ?

5. Uro Takoe yacTHasi MPOU3BOAHAS (DYHKIIUU HECKOIBKUX MTEPEMEHHBIX ?

6. Uro Ttakoe yacTHbIN auddepentman GyHKIun?

7. UYto Takoe nonubIi nuddepernuan Gyakmaun?

8. OO6nacTte mpuMeHeHUs MOJHOTO nuddepeHuana.

9. TlonsATHe cTalIMOHAPHOMN TOYKH.

10. HeoOxoammoe 1 JOCTaTOYHOE YCIOBHSI SKCTPEMYyMa.

11. MeTtozpl JONOTHUTENBHOTO HCCe0BaHus GYHKIINH, KOT1a CTAllMOHAPHBIN OMpeeNInTeNb PaBeH
HYJTIO.

12. TlonsTHE YCIOBHOTO AKCTPEMYMa.

3)

[IpoBepUTh CBOU 3HAHMS C UCTIOTB30BAHUEM TECTOBOTO KOHTPOJIS
1. dyukuueii 1Byx nepemennbix Z = f (X, y) Ha3piBaercs:
1) MHOXeCTBO 3HAa4YCHHI MEPEMEHHOW BEIUYUHBI Z, BBIYUCICHHBIX IPH IOJCTAHOBKE
3HAUCHUH NMEPEMEHHBIX X U Y B COOTBETCTBYIOILYIO (POPMYITY.
2) CooTBeTcTBHE, 110 KOTOPOMY [UIsl JIF00O# mapbl (X, Y) MOXHO BBIYHCIUTH CJHHCTBEHHOES
3HaYCHHE Z.
3) CooTBeTCTBHE, 10 KOTOPOMY [UIsl JIFOOOTO ONpENEeNICHHOTO 3HAYCHHs MEePEeMEHHON
BEJTMYHMHBI Z MOXKHO BBIYUCIIUTD €JMHCTBEHHOE 3HaYCHHE Mapsbl (X, y).
2. O6aactbio onpeneienust ynxkuuu Z = f (X, y) Ha3pIBaeTcs:
1) COBOKYIIHOCTB BCEX TOYEK Ha IUIOCKOCTH, B KOTOPBIX (DYHKIIHS UMEET ONPEACICHHOES
JNEHCTBUTEIBHOE 3HAUYCHUE.
2) COBOKYNHOCTb 3HAYECHHM IEPEMEHHOMN BEJIMUHHEI Z.
3. Jlunmeii ypoBHst pynkuuu z = f (X, y) Ha3bIBaeTcsi:
1) MHO3KeCTBO TOYEK (X, Y), B KOTOPBIX (PYHKIINSA IPUHUMAET OJTHO U TOKE 3HAYCHHE.
2) MHoecTBO TOUEK (X, Y), B KOTOPBIX (DYHKI[HSI IPUHUMACT pa3HbIe 3HAUCHUSL.
I'paduxom pynxuun z = f (X, y) aBiasiercs:
1) MHOXeCTBO TOYEK ¢ KOOpAUHATAMH (X, Y), B KOTOPBIX (QYHKIIMS IPHHIMAET CBOE
3HAaYEHHE.
2) [ToBepXHOCTb, MPOXOASIIAs YePE3 TOYKH C KOOPIHHATAMH Z.
3) MHOecTBO TOUYeK ¢ KoopanHaTamu (X, Y, Z), CBA3aHHBIX JaHHBIM ()yHKIIHOHATBHBIM
COOTBETCTBUEM.
YacTHoi NMpon3BoAHON (PYHKIHH HECKOJbKHUX MEPeMEHHBIX M0 NepeMeHHOl Ha3bIBAIOT:
1) Pesynbrat quddepeHnmnpoBanus 1Mo OAHOHN U3 TePEeMEHHBIX.
2) PesynbraT nuddepeHpoBaHms M0 ITOH EPEMEHHOM, IIPH KOTOPOM BCE OCTAIIbHBIE
MePEMEHHbIC CUMTAIOTCS TOCTOSHHBIMHU.
IHonubiii tuppepenunan GyHKIUA ABYX HEPEMEHHBIX — 3TO:

1) I'maBHas 4acTh HOJIHOTO NpHUpAIleHst PyHKIHUH, TMHEHHAS OTHOCUTENFHO MIPUPALLIECHUI
AX, Ay.
2) [Ipupamenne aprymenTa
3) ITosHOE TipHparieHne QyHKITUH.
Iounsbrii tuddepennnan GyHKINA ABYX IepeMeHHBIX — 3TO:
1) CymmMma nmuddepeHmnuanoB mepeMeHHbIX X 1 Y.
23 CymMa npupaiieHuil apryMeHTOB
3 CymMma yacTHBIX An(epeHIIaIoB.
YacTHas npou3BoAHAsA QyHKIUM Z = COS(X + y2 ) TI0 MepeMeHHOoM X paBHA:

1) —sin(x+ y2)
2) —sin(x+y2)(1+ y2)
3) sin(x+y2)
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9. Yacraas npousBoaHas GpyHKuun Z= In(x3 - y3 ) TI0 IepeMeHHOli Y paBHA:

1) ;(X3_3y2)
X —)2/3

_3y

3)

3 3

X" =y
10. Touka (Xo, Yo) — TOUKa MAKCHMYMA (pYHKIIHH, €CJIH:
1) 3nauenue f (Xo, Yo) MeHbmIe 3HaueHwmii f (X, y), IpUHAMAaEMBIX B HEKOTOPO# OKPECTHOCTH
(Xo, Yo)-
2) 3nauenue f (Xo, Yo) Oosnplie 3HaueHuii f (X, y), mpuHUMaeMBbIX B HEKOTOPOW OKPECTHOCTH
(Xo, Yo)-
11. Touka (X, Y) — Touka MUHEMYMA QYHKIUH, €CITH:
1) 3nauenmue f (Xo, Yo) MeHbIe 3HaueHMii (X, Y), IpHHEMAEMBIX B HEKOTOPOI OKPECTHOCTH
(Xo, Yo)-
2) 3nauenue f (Xo, Yo) Oosblie 3HaueHuii f (X, y), mpuHUMaeMBbIX B HEKOTOPOI OKPECTHOCTH
(Xo, Yo)-
12. Ilpumenenue noHoro nuddepeHuana 1jis BLIYMCIEHHS MOTPEIIHOCTENH 0CHOBBIBAETCS HA TOM,
41O
1) Huddepennman GpyHKINN paBeH IPUPAIICHUIO GYHKITUH
2) Huddepeniman GyHKIHA MOKHO CIYUTATh PABHBIM IPUPALEHHUIO (DYHKITUH IPH MaJIBIX
HPUPALLEHUAX apTyMEHTOB
3) Juddepentman GpyHKIMA paBeH IpHUpaieHuto pyHKInH, a quddepeHnaibl apryMeHTOB PaBHEI
HPHUPALICHUSIM apTyMEHTOB.
13. MccnenoBars dynxmmio Z = 2X — 4y — X? — y? Ha sxcTpemym:

1) NmeeT noKanbHbIH MEHUMYM B To4ke (1, -2)
2) HmeeT nokanbHblit MakcuMyM B Touke (1, -2)
3) He umeet skctpemMyma
14. ViccnenoBarh dynxmmio Z = X> — y? —5X + 6 Ha skcTpeMym:
1) Nmeet nokanbHbIii MUHEMYM B Touke (2,5; 0)
2) WMeert J0KaIbHBIH MakcuMyM B Touke (2,5; 0)
3) He umeet sxctpemMyma
15. MccaenoBath GyHKIHIO Z = 4(X - y)— X2 — y? Ha 3KcTpemMyMm:
1) MmeeT TOKaIbHBI MUHUMYM B TOUKE (2, -2)
2) MMeeT oKanbHbIit MAKCUMYM B TOuke (2, -2)
3) He umeet skctpemMyma

4) BBINIOJHUTH TPAKTUYECKHE 3a1aHHs
3ananue 1. HaifTu yacTHBIE NPOU3BOAHBIE IEPBOTO MOPSAKA GYHKIHIA ABYX MEPEMEHHBIX: Z = Xe¥
3amanue 2. Uccrnenosath Gynkiumio z = f(X;y) Ha skcTpeMymbl: Z = X3 + y* —3xy

Pexomenayemas iureparypa:

OcHoBHas:

1. boromornos H.B., Camotiinenko I[1.1. Marematuka. - M.: FOpaiit, 2012

2. YtkuH B.b. Marematuka u uHpopmMaTrKa [ DneKTpoHHBIH pecypc].: M. - Jlamkos u K, 2016, (O3bC
«YHUBEpCUTETCKAs OMOIHOTEKA OHIIAITHY)

JIOIIOJTHUTENLHASL:

1. baBpun U.N. Bricias matematuka. - M.: Akagemus, 2002

2. [lIumrager B.C. Breicnras MatemaTuka.: yaeOHUK 1S By30B. — M.: DTAP-Menma, 2006, 2007.

3. COopHHUK 3aj1a4 O BEICIIEH MaTeMaTHKe It 5KOHOMHUCTOB/Tiox pea. B.U. Epmakosa.- M.: UHOPA-M,
2002
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Pa3nen 4. JjieMeHTHI HHTETPAJIbHOT0 HCHUCTEHHUS ¥ Teopuu Tu(ddepeHunaIbHbIX yPABHEHH.
Tema 4.1: UuTerpansl

Heas: CnocobcTBoBaTh (OPMHPOBAHUIO OOIIEH MaTEeMAaTHYECKOH KyIbTYphl CTY/ACHTA,
Pa3BUTHIO y CTYJCHTOB CIOCOOHOCTH CaMOCTOSITEIBHOTO H3YYCHHS MaTeMaTH4eCKOHW JIMTEpaTyphl,
BbIPA0OTKE HABBIKOB IPAKTHYECKOTO TMPHUMEHEHUS MaTeMaTUYeCKOro amnmapara W pean3aluu
U3y4aeMBbIX aITOPUTMOB B MPHUKJIAJHBIX 337a4ax MPOPECCHOHATBHOTO COCPIKAHUSL.

3agaum:

O PpacCMOTPETh OCHOBHBIE MOHATHS TEOPUU HHTETPUPOBAHUS; TEOMETPUIECKUI U (PU3NIECKUit
CMBICTIBI MHTETpaa.

« OOYYHTH CTYJICHTOB OCHOBHBIM METOJ[AM MHTETPUPOBAHHS;

+  COBEPIICHCTBOBATH JOTMYECKOE M MATEMAaTHYECKOE MBIIIUICHUE CTY/ICHTOB,;

« cpOpMHUPOBATH HABBIKK HAXOXKICHHSI HEOTIPEICICHHOTO M ONPE/ICIICHHOTO MHTETPAJIOB.

OOyuaromuiicst 10J15KeH 3HATh:

OCHOBHBIC TIOHSTHS TEOPHUHU MHTETPUPOBAHMS;, T€OMETPHUCCKUN U (PU3UYECKUN CMBICIIBI
MHTErpaa.
OO0yuaromuiics 10/I2KeH YMeThb:

HaxonuTte HeompenesneHHbI U OIpenereHHbI HMHTErpajbl, peliaTh THUIOBbIE 3a/ladd Ha
TreOMETPUYECKUH B (PU3UIECKHIA CMBICII OTIPEIEIICHHOTO HHTETpaa.
OOyuarouuiicsi 10/12KeH BJIaJ€Th:

HaBblkamu HaXO0XIEHUSI HEOPEIETIECHHOTO U ONPECICHHOTO UHTETPAJIOB, PEIIEHUS] TUIIOBBIX
3a[1a4 Ha TEOMETPUUYECKUN U PU3NYECKUIT CMBICI OTPEIEIEHHOTO UHTErpaa.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4yaouuxcs no TemMe:
1. OTBeTUTH HA BONPOCHI 10 TeMe 3aHATUS
IlepBooOpasHas u HeonpeIeNeHHbIH HHTErpall, CBOMCTBA HEONPEIETIEHHOT0 HHTErpaja.
Heormpenenennpie MHTETPaIbl OT OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.
3aMeHa epeMEHHON 101 3HAKOM MHTETPUPOBAHUS.
OnpeneneHHblil UHTETpal.
I'eomeTpuueckuit u GpU3NYECKUI CMBICIT OIIPEIETICHHOTO HHTErpaa.
Heco6cTBeHHBIN MHTETpaL.

ocoakrwdE

2. IIpakTnyeckasi MOATOTOBKA
2.1. BrinojHeHne NpakTHUECKHUX 3aIaHuil (penieHue 3a1a4) 001 PYKOBOJICTBOM MPEIONABATEIS

j(3x+2)2 dx J‘2C052 x+1 1 dx fxsin 2xdx

5 dx sin23x
cos? x

nor
IZ\/X 3% 4y J‘ezx+1dx |V 2x — 3dx | %2 sin 2xdx

2.2. CamMocTosITeIbHAS IrpynmnoBasi pa60Ta C KOHTPOJEM (HDOBCDKOP'I) BBITTOJITHCHU S 3a1aHUA

Ixz (1+ 2x)dx IM dx Iex V1+e*dx I xe* dx

sin x

_f(eX +e )dx I#dx Ixzex dx

cos2 2x

2.3. ManuBunyaibHas caMmocToITeNbpHAs padboTa (0TpadoTKA IMMPAKTUYECKUX HABLIKOB)

SIN-X—3 1
d S — X €0S 3xdx
.[(x +1)(x+2)dx e X _[ NEoe dx I
J.XZ +\/—XEWL‘:"dX _fe“*3dx J' dx Ix2c053xdx
Jx cos? (1-2x)
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2.4. PellleHrEe CUTYAIIMOHHBIX 38124

Teno Maccoit M IBMKETCS C YCKOPEHHUEM, KOTOPOE U3MEHSETCS 110 3aKOHY a = f(X) =2,3+0,5%%.

Kakyro paboTy coBepiiaeT 3T0 TeJo MpH MepeMellieHuH MEeX Ty TOUKaMU ¢ KoopAuHaTaMu X1 U X2? Kakas
SHEPrUs pacxoJIyeTcsi IPU 3TOM TEJIOM, €CJIM Ha MpeoioieHne cuibl TpeHus Tpatutcs 40% Bceit sHeprumn?

CamocTosiTe/ibHAsI BHEAYIUTOPHAs padoTa 00y4yaroluxcs 1o reme:
3amanus JUIsl CaMOCTOSITEIIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB 10 YKa3aHHOW TeMe:
1) O3HAKOMUTHCS C TEOPETHIECKHM MATEPUATIOM I10 TEME 3aHITHS C UCIOIb30BAHUEM KOHCIICKTOB
JIEKIIUH W/WIH PEKOMEHAYEMOH YIeOHOM JIMTEPATYPEL.
2) OTBETHTH HA BOMPOCHI IS CAMOKOHTPOJIS
Yro Takoe nepBooOpa3Has U HeOnpeAeIeHHbII HHTerpa?
Kakue Brl 3HaeTe cBoiicTBa HEONPEACICHHOIO HHTErpasia?
B uem cMbIciT 3aMeHbI TIEpEMEHHOM 101 3HAKOM HEOIPEESIICHHOT0 UHTerpaia?
Kak cBsizanbl Mexay coOOW HEONMpEeNeIeHHBIM W OINPEACICHHBIH HHTETpaibl C OJMHAKOBOMN
MOJIBIHTET pASIbHON (PyHKIIHEH?
5. T'eoMeTpuyecKuii CMbICI HECOOCTBEHHOT'O HHTETpaIa.

el N =

3) IIpoBepHTh CBOM 3HAHHMS C MCIOIb30BAHHEM TECTOBOTO KOHTPOJIS
1. [TepBooOpazHas — 310:

1) uuco; 2) dyukiys; 3) cheﬁCTBo ¢GyHKIWMit; 4) HET BEPHOTO OTBETA.
7 X
2. HeonpeeneHHbli HHTErpat jX e dX pasen:
1 1 ex8
1) e +C; 2) e’ yC: 3) e’ 1C; 4) +C.

7 x/

8
1
3. Onpe/ieneHHblii HHTErpa 0[42"+1dx paBeH:

1)£; 2)60In4; 3)30In4;  4) 30.

In4

4)_ BeINOJHUTE MpaKTUUECKUE 3a0aHUS

[ (3x+ 2y dx [edx Il X C0S 3xdx | —
3 X+ 2)(x+3)

Pexomennyemasi 1uteparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Marematuka u nHpopmaruka [ dnekTponHslid pecypc].: M. - lamkos u K, 2016, (O35C
«YHUBEpCUTETCKAsg OMOIHOTEKA OHIIAITHY)

JIOIIOJTHUTENLHASL:

1. bapun U.U. Beiciias matemartuka. - M.: Akagemust, 2002

2. [lIumrager B.C. Breiciras MatemaTuka.: yaeOHHK JU1s By30B. — M.: DTAP-Menwua, 2006, 2007.

3. COopHHUK 3aj1a4 10 BBICIIEH MaTeMaTHKe i 3koHoMucToB/mox pea. B.M. Epmakosa.- M.: UHOPA-M,
2002

Pazgen 4. DjieMeHThI HHTErPAJILHOI0 HCYUCICHHS U TeOpuM T depeHIHATbHBIX YPABHEHU .
Tema 4.2: IuppepenuuaibHbie ypaBHEHHS.

Heab: crnocoOcTBOBaTh (OPMUPOBAHUIO CHCTEMbI TEOPETUYECKUX 3HAHHUI 1O HHTETrpalbHOMY
HCYMCIIEHUIO U MPEICTABIECHUIO 3aBUCUMOCTH PE3yJIbTATUBHON MIEPEMEHHON OT CKOPOCTHU €€ U3MEHEHUS B
BUJIE TU(PepeHInanbHOr0 ypaBHEHUS.
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3apaum:
« Paccmotpets oOmue noustus Teopuu A pepeHnanbHbIX ypaBHEHUH];
« OOYYHTBH CTYAEHTOB OCHOBHBIM QJITOPUTMaM pEUICHUs MPOCTEHIMX andQepeHInaTbHBIX
YPaBHEHUM;
¢  UW3YYHTh IPUEMBI PELICHU 33124 Ha COCTaBlIeHHE MU PepeHINATBHBIX YPaBHEHUIA;
« chopMHUpPOBATh HABBIKY PEIICHHS THUIIOBBIX TU(PepeHIINATbHBIX YPAaBHEHUH C
UCIIOJIb30BAaHUEM COOTBETCTBYIOLINX aJTOPHUTMOB.

OOyuaromuiicst 10J15KeH 3HATh:

OO6mue moHATUS Teopuu TudPEepeHIHNATBHBIX YpaBHEHHUI.

OO0yuyaromuiics 10/15KeH yMeThb:

Haxonuts o0mime u yacTHbie penieHus 1udGepeHInaIbHbIX YPaBHEHHH.

OO0yuaromuiics 10/15KeH BJIA1€eTh:

Anroput™MaMu perieHusi mpoctedmmx nauddepeHnaibHbIX ypaBHEHUH; METOIaMU MOJICITHPOBAHUS
(U3NUECKUX MPOIECCOB MPHU MOMOIIH U PepeHIIATHHBIX YPaBHCHUH.

CamocrosTeabHas ayJAuTOpHas pa60Ta oﬁyqamumxca o TeMe:

M ow b e

=

L !!TBQTHTB Ha BOIIPOCHI IO TEME 3AHIATUSA

Uro HazwiBaercs J1Y?

Kak paznuuaercs nopsigox Y?

Kaxkue ypaBHeHUS SIBISIOTCA YpaBHEHUSIMU 1 MOpsiIKa ¢ pa3aeisiomMUCs IepeMEHHbIMU?
UYro sBasiercst oOuuM pemenuem J1Y?

Kak naiitu yactnoe pemenue J[Y?

CKOJIBKO YaCTHBIX peIIeHUN MOKeT uMeTh J[Y?

Anroputwm petienus Y 1 nopsiaka ¢ pa3aenstommuMIcs IEpeMEHHBIMH.

Anroput™ perienust 1Y 2 nopsijika ¢ mOCTOSHHBIMEU KO3 (HUITUECHTaMU.

ONoGa~wONE

2. IIpakTnyecKasi NoAroTOBKA
2.1. BrinosHeHne NpakTHUECKUX 3alaHuil (penieHue 3a1a4) 001 PyKOBOJICTBOM MPEIONABATEIIS
2

BhIssCHUTE, sBIseTCs Ju petnenneM /1Y ykazanuas QyHKIus: (x+2)dx—2dy=0, y = vy +X

Haiitu obmee permenune /Y 1-ro mopsimka: y’ =Sin X+ COSX.
Haiitn yactnoe pemenue JIY 1-ro nopsyka: Yy =€* +2e™, ecnmuy =3, mpux = 1.

Haiitu wactHoe pemrenue Y 2-ro nopsizka: Y —5y =0

2.2. CamocTosiTeIbHAS rpynmnoBas pa60Ta C KOHTPOJEM (HDOBCDKOP'I) BBITTOJTHCHH A 3a1aHUA

BrisicHuTS, siBisieTcst n petenneM J1Y ykasaHHast QyHKIHSE: y —2y'+y=0, y=Xx%+X.
Haiiti o6miee pemenne J{Y 1-ro mopsyika: 4X —3y2y’ =0.

Haiitu wacthoe pemenne 1Y 1-ro nopsiaxa: 3y2 y' = y3 +1, ecuy = 2, mpu x = 0.

Haiitu gactroe pemenne 1Y 2-ro nopsiaka: 2y — 6y’ =0

2.3. UnnuBuayanbHas caMOCTOITENbHASA paboTa (0TpaboTKa MPAKTHYECKUX HABLIKOB)
BbIssiCHUTD, sBIsieTCs 1K pernenreM JIY ykazaHHast QyHKIHs: y—y=¢€", y=(Xx+2)¢
Haiitu o0Owee perenne 1Y 1-ro nopsimka: Yy’ =5y .

Haiiti yactroe pemenne IY 1-ro nopsiaka: sin Xdx=—dy, ecmuy =1, mpu X = T
3
Haiitn gactroe peurernne IY 2-ro mopsiaka: 2y’ — 6y +8y =0

2.4. Pemenue CUTYAIIMOHHBIX 3a1a4
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1. CxopocTh U3MEHEHHUsI YHCIEHHOCTH HACEIEHUsl PErMoHa MPONOPIHOHAIBHA €r0 YMCIECHHOCTH C
kodpduunentom, pasabM 0,011. Haiitu 3aK0oH U3MEHEHUS YMCICHHOCTH HACEJIEHUS CO BPEMEHEM, €CITU
Ha JAHHBIM MOMEHT €ro YHCJISHHOCTE cocTapisgeT 1,310 muH. e,

CamocTosiTesibHAsi BHEAYIUTOPHAsi pa00Ta 00y4alomuXcH o TeMe:
3amaHus U151 CAMOCTOSITENIbHOM BHEAYIMTOPHOM pabOTHI CTYACHTOB MO YKa3aHHOH TeMe:
1) O3HAKOMHUTBCS € TEOPETHUYSCKUM MATEPHUAIIOM I10 TEME 3aHATHS C UCIIOJIb30BAHUEM KOHCIIEKTOB
JEKIUN W/WIH PEKOMEH/TyeMOH YIeOHOM JINTEepaTyphI.
2)_OTBETHTH Ha BOIPOCHI JIJIsl CAMOKOHTPOJISL:
Urto nazeiBaercs JAY? Kak paznuuaercs nopsauok JY?
Kaxkue ypaBHeHUS SIBISIIOTCA YpaBHEHUSAMHU 1 opsifiKa ¢ pa3aeisoniMUCs IePeMEHHBIMU ?
Kakue ypaBHeHUs SBISIOTCS OQHOPOIHBIMU ypaBHEeHUsAMU 1 nopsinka?
Kaxkue ypaBHeHUS SIBISIOTCSA JIMHEHHBIMYU YpaBHEHUSIMH 1 mopsijika
Kakue ypaBHenus sBisitorcst ypaBHeHusiMu bepuyinu 1 nopsaka?
Uro sBiisieTcst o0mmM pemeHuem J[V?
Kak naittu yactHoe pemenue JJY?
CKOJIbKO YaCTHBIX PEIIEHUN MOXKET uMeTh J[V?
Anroputwm petenus 1Y 1 nopsiaka ¢ pa3aensronMMUcs epeMEHHBIMU.
0. Anroputwm pemenus 1Y 2 nopsika MomycKaroniero moHmKeHne nopsika.
1. Anroputm pemenns 1Y 2 mopsaka ¢ HOCTOSHHBIMU KOA(PHUIIEHTAMH.
12. Anroputm pemeHust rapmonudeckoro 1Y 2 nopsiaka.

RBOooo~NoO~wNE

3)_ BbBINOJHUTE MPaKTUUYECKUE 3a0aHUS

1. BbisscHUTB, sBISETCS JIK perenneM J[Y ykazaHHast GpyHKIHS: y—2x=1, y=x2+X
2. Haiitn obwee pewenne 1Y 1-ro nopsiaka: dy +3ydx=0. o3

' +%2 ecrmy =1+
3. Haiitu yactHoe pemenue Y 1-ro mopsaka: Yy = X 3 IIpH X = €.

4. Haiiti yactrHoe pemenue 1Y 2-ro mopsiaka: Yy + 6y’ +9y =0

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Martematuka u nHpopmaruka [ dnekTpoHHslii pecypc].: M. - lamkos u K, 2016, (O3bC
«YHuBepcuTeTCKasi OMOIMOTEKA OHIIAITHY)

JlononHuTenbHas:

1. baBpun N.U. Beicmas matemaruka. - M.: Akanemusi, 2002

2. [Munages B.C. Breiciias matemaTuka.: yaeOHuk 11 By30B. — M.: DTAP-Menua, 2006, 2007.

3. COopHHUK 3a71a4 O BEICIIECH MaTeMaTHKe it 5KOHOMHUCTOB/Tiox pea. B.M. Epmakosa.- M.: UHOPA-M,
2002
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Paszneant 1 - 4.
Tema 4.3: Utorosoe 3aHsiTue.

Llesb: oLEHUTH YPOBEHb C(HOPMUPOBAHHOCTH 3HAHHMW, YMEHHUH M HABBIKOB CTYJCHTOB IO JAHHOMY
paszeny.

3agaum:

" OLICHUTh YPOBEHb IOHUMAHHUS CTYIE€HTAMU OCHOBHBIX IOHATUN U 3aKOHOB JIMHEHHOH anreopsl,
mQQepeHIINaTbHOTO U UHTETPATBHOTO UCYHUCIICHUS;

" OIICHUTHh YMEHHUE CTYACHTOB UCIOJIb30BATh PACCMATPHUBAEMBbIE METOIbI IIPH PEIICHUH TUITOBBIX 337124,
" OLICHUTh C(HOPMUPOBATH y CTYIEHTOB HABBIKOB MCIIOJb30BAHUS pacCMaTPUBAaEMbIX B JIaHHOW TeMe
METOOB PELICHHUS THIIOBBIX 33/1a4 JUIS PELICHUS MPAKTUYECKUX 3a/1a4

CTyneHT 10/17KeH 3HATh OcHOBHbBIE TOHATHS, TEPMHUHBI, 3aKOHBI INHEHHOM anreOpsl,
muQQepeHIIHaTbHOTO U UHTETPATBHOTO UCYHUCIICHUS
CTyaeHT 10/1:KeH yMeTh Pemrate TUIIOBBIE 33124 M 33a7]a4¥ IPUKJIATHOTO XapaKTepa

CTyaeHT JI0JIKeH BJaaeTh MeTonaMu U IprueMaMu pelleHus TUIIOBBIX 3a/1a4 110 JJaHHOM TeME.
Hagsikamu paboThI CO CLIPaBOYHON U MHCTPYKTUBHOM JIUTEPATYPOH.

CamocrosiTe/ibHAA Ay IUTOPHAsA padoTa CTY/AeHTOB

L _ITpakTuyecKkasi OAroTOBKA

1) BeimonHenue 3aaanusi mpoBepouHOi padoTsl Ne 1 (1o HHAMBUAYAIbHOMY BapUaHTY).
IIpumep BapuaHTa NPOBEPOYHON pabOThHI

Z
1. HaiiTi npon3BoIHYI0 QYHKIIMK OJTHOTO JX-In? _ X 2
y=+/X-In"x =

: y=——
apryMmeHra: x3 — 3x

T |
2. Haiiri omubiii uddepeniman GyHKIHH IBYX apryMeHToB: Z = C0S 2X2y2 +2x* —3y? +

|
\ y')
3 Haii i J. SXT J.Sx sin Zdx
. AT HCONIPCACIICHHBIN MHTCTpAJI: A2 2 : -
P P (23 +5)° 3
4. Haiitu pemenue nudpepeHuanbHOro ypaBHEHUs 1-ro MopsIKa ¢ pasaessonuMucs NepeMERHbIME: Y = 3y3
S. Pemmts 3a1auy npu nomomum qudQepeHuanrsHOro ypaBHEHHSI.

HCHUBHOCTb U3JIYYEHUS MIPU MPOXOKICHUHU Yepe3 BEIECTBO yObIBAET MPOMOPIIMOHAIBHO TOJIIMHE CJI0S BEIIECTBA U
BEIMYMHE MAJaronlero u3mydeHus. HaWTu 3aKkoH TOINOIIEHHS W3IY4YeHHS IaHHBIM BEILECTBOM, €CIH TpH
MPOXOKACHUH CJI0S TOJIIMHOW 5 CM HHTEHCHUBHOCTH yOBIBAeT B 4 pasa.

2) 3amuTa pedepaTos.

CamocTrosiTe/IbHAsI BHEAYIUTOPHAs padoTa CTy/J1eHTOB

1) O3HAKOMHTBCS C TEOPETHIYECKUM MATEPHATIOM I10 TEME 3aHSATHUS C UCIIOIb30BAHNEM KOHCIEKTOB JIEKIU
H/WIM PEKOMEHIYEMON YUEeOHOM JIUTEPATYPLI.

2) TIpoBecTH TpEHHPOBOYHOE TeCTHPOBaHue B cucreMe Indigo.

3)_[oaroroBuThes K 3amuTe pedepaTos.

Pexomenayemast mureparypa:

OcHoBHas:

1. boromornos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Marematuka u nHpopmaruka [ dnekTponHslii pecypc].: M. - Hamkos u K, 2016, (O3bC
«YHUBepCUTETCKast OMOIMOTEKA OHIIAITHY)

JlononHuTenbHas:

1. baBpun N.U. Beicmas matemaruka. - M.: Akanemusi, 2002

2. [lIumrager B.C. Breiciras MatemaTuka.: yaeOHUK U1 By30B. — M.: DTAP-Menma, 2006, 2007.

3. CO0opHUK 3a7a4 10 BhICIIEH MaTeMaTHke Uit skoHomucTos/moA pen. B.M. Epmakosa.- M.: UHOPA-M,
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Pa3nen 5. OcHOBBI TEOPUH BEPOSITHOCTEH M MATEeMAaTHYECKOH CTATHCTUKH.
Tema 5.1: Ciryuaiinbie COOBITHS ¥ BeJIMYMHBI

Heab: cnocoOcTBOBaTh (DOPMHUPOBAHUIO CHCTEMbI TEOPETUYECKHX 3HAHUHU MO Pa3InIHBIM
MOAXO0aM K OTIPEICTICHUIO0 BEPOSTHOCTH COOBITHS U METOJIMKE €€ pacuera.
3agaum:
= PaccMOTpeTh OCHOBHEBIE MTOAXO/IBI K ONPEACIICHUIO BEPOSTHOCTH COOBITHSI,
*  N3y4nuTh METOJBI pacyeTa BEPOSATHOCTH COOBITHS;
= OOy4YHTh CTYJICHTOB IPUMEHATH Ha IPAKTUKE METO/IbI pacyeTa BEPOATHOCTEH COOBITHSI.
= chopMHUPOBATH HABBIKU HAXOXKICHHS BEPOSATHOCTH CIIY9aliHBIX COOBITHIA.

OO0yuarommiicsi 10J2KeH 3HATh: Pa3IHMYHBIC MTOAX0/bI K OMPEICICHHIO BEPOSATHOCTH COOBITHS U
METO/JIbl UX pacyera.

OO0yuarommiicsi 10J2KeH yMeTb: BBIOMpATh MOJXOJA K ONPEACTICHUI0 BEPOSTHOCTH COOBITHS U
HCIIOJIb30BaTh METOUKY JIJISl €€ pacuera;

OOyuamoumiicas J0JoKeH BJajeTb: HaBbIKAMH 10 [PUMEHEHHIO OCHOBHBIX  (hopmyin
KOMOMHATOPUKY JIJIs1 HAXOXKICHUS KIaCCUYECKON BEPOSITHOCTH COOBITHUS

CamocrosiTe/iIbHAsA BHEAYINTOPHAs padoTa 00y4arouuxcs 1o reme:
3amanus Isl CaMOCTOSITENIbHOM BHEAyIUTOPHOI pabOThI CTYICHTOB 110 YKa3aHHOU TeMe:
1) O3HaKOMUTBCS ¢ TECOPETHUSCKMM MATEPHATIOM 10 TEME 3aHSATHS C MCII0JIb30BAHHEM KOHCIICKTOB
JEKIUN W/WJIH PEKOMEH/TyeMOU YICOHOH JINTEPaTypHhI.
2)_OTBeTHTH Ha BOIPOCHI /ISl CAMOKOHTPOJIS
[Tepeuncnrre oCHOBHBIE POPMYJIIbI KOMOMHATOPUKH
Uro Takoe ciydaiiHoe coObITHE?
Kaxkue coOpITHs Ha3bIBAIOTCS JOCTOBEPHBIMH, HEBO3MOXKHBIMU ?
Kakoe cnyuaiiHoe coObITHE Ha3bIBAIOT IPOTUBOMOIOKHBIM JAHHOMY?
Kaxkue coObITHst HA3bIBAIOTCSI HECOBMECTHBIMU ?
Jlaiite ornpeneneHue MOIHON IPYIIbI COOBITUH.
JlaliTe KiIIacCMYeCKOEe OMPEACIICHUE BEPOSITHOCTH.
Kakue coObITHS Ha3BIBAIOT 3JIEMEHTaPHBIMU ?
Jlononuute onpeaenenue: «Cymma BEpOITHOCTH IPOTUBOIMOIOXKHBIX COOBITHI paBHA. ..»?
JlaiiTe NOHSATHE KJIACCUYECKON, TEOMETPUUECKON U CTATUCTUYECKON BEPOSATHOCTH
Kakwue onepariu onpesieneHsbl Ha IPOCTPAHCTBE COOBITHI?
Kaxk paccuuThsiBaeTCst BEpOSITHOCTD CJI0KHOTO COOBITHS?
Kakune HerocTaTku KJ1aCCUYECKOT 0 ONPEAEIICHHS BEPOSITHOCTH ITIOMOTAET MPEOA0JIETh
reoMeTpuuecKasi BEpOSITHOCTH?
14. Kak BBIMVIAIUT YCIIOBUE 3aBUCIMOCTH (HE3aBUCUMOCTH ) COOBITHIA?
15. B kakux ciaydasx npuMmensercs GopMylia MoJIHON BEPOSTHOCTU U (popmyra runores?
16. Kak paccuuThIBAIOTCS BEPOSATHOCTU COOBITHIA B CXE€ME HE3aBUCUMBIX UCTIBITAHH?

CoNo~wWNE

e e
wbhE=o

3) HDOBGDI/ITI) CBOM 3HAHUI C UCITOJIB30BAHUEM TECTOBOI'O KOHTPOJISA
1. CobsITHE, KOTOpPOE HUKOT1a HE IPOUCXOINT, Ha3bIBACTCS:

a) HEBO3MOXHBIM;

0) MPOTUBOIIOJIOKHBIM;

B) CIIy4aiHBIM;

T') BO3MOKHBIM;

JT) TOCTOBEPHBIM.

2. CraTucTudeckasi BepOSTHOCTD COOBITHS:

a) BBIYMCIBIETCS KaK JI0 SKCIEPUMEHTA, TaK U MOCIIE;

0) BBIYMCIISETCS JI0 IKCIIEPUMEHTA;

B) MOXET OBITh PA3JIMYHOM, a COOBITHE --- OJTHO U TO XKE;
T') HE 3aBHCHUT OT YHMCJIa OIBITOB;

) IPUHUMAET TOJIBKO ITOJIOXKUTEIIbHbIE 3HAUCHHSL.
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3. I'pynma coObITHii Ha3bIBAETCSI MOJIHOM, €CITH:

a) 1Ba COOBITHS B HEM HE MOTYT IPOU30UTH OJTHOBPEMEHHO;

0) MIaHCHI MTOSABICHHS JTFOOOTO U3 COOBITUI TAaHHOW TPYIIIBI OJJMHAKOBBI,

B) B pe3yJIbTAaTEC UCIIBITAHUS TIOSBIISICTCS XOTS OBl OZIHO U3 COOBITHI STOM IPYIIIIBI;
T) COOBITHS B 3TOU TPYIIIC PABHOBO3MOYKHBEI 1 HECOBMECTHBI,

) B HEH COZIEPIKUTCSI HEBO3MOXKHOE U JOCTOBEPHOE COOBITHSL.

4, ®opmymna Pr(K)=C <pkg™*:

a) XapaKTepu3yeT BEpPOSITHOCTh MOSIBICHUS

K pa3 nanHOTrO COOBITHS A MPHU N UCTIBITAHUSX;

6) XapakTepu3yeT BEPOSITHOCTE TOTO, YTO TIPH N MCTILITAHUSX COOBITHE A TIOSIBUTCS He Gonee K pas;
B) HaWBEPOSTHEHIIIEE YNCIIO TTOSBICHUH COOBITHS A TIPH N UCTIBITAHUSAX;

I) A0CTATOYHO TOYHO BBIYUCILSIET BEPOSITHOCTb, MTPH OOJIBIINX N U MaNbIX K.

5. ®opmyma Pn(K)=(\¥/ k!)e™* naswiBaetcs Gopmysoii:
a) [Tyaccona;

0) noxansHOI Jlamaca;

B) Baifeca;

r) UeObleBa;

1) bepnaymnnu.

6. IIpoBoauTcs 34 HE3aBUCHMBIX UCTIBITAHHS. B KaXKJJOM N3 HUX C BEPOSATHOCTHIO 1/8MOXKET MosBUTHCS coObITHE A.
HaunBeposiTHelee 9UciIo NOSBICHUS COOBITHS A pPaBHO:

a) 4,

0) 3;

B) 3u 4,

r)4ub;

) OTIpEAECTUTH HEBO3MOXKHO.

7. B xopoOke 3 Oenbix u 4 yepHbix mapa. [locnenoBarensHo (0e3 Bo3BpallieHns) BBIHUMAaeTcs 2 mapa. BeposiTHocTh
TOTO, YTO OHM PA3HOTO L[BETA, PaBHA!

a) 1/6;

0) 27,

B) 4/7,

r) 7/12;.

n) 9/12.

4) MoxaroroButs pedepar
3aKoHBI pacipeieNICHUs CIIy4ailHOW BETUYUHBI.
PaBHOMEpHBIN 3aK0H pacnpenesIeHUs CIIyYalHOW BETUYUHBI.
HopManbHblii 3aK0H pacupenesieHus CIIy4aiHOW BEJIMYUHBI.
buHOMMaIIBHBIN 3aKOH paclpeAesICHNs] CIIy4YalHON BEJINYHHBI.
HucnoBble XapaKTEPUCTUKU TUCKPETHON U HETIPEPBIBHOW CIyYalHBIX BEJIMYMH.

SR

5)_BBINONHUTE MPaKTHYECKUE 3aIaHHs

1.B maptuu u3 30 map oOysu umeercs 10 map mykckoii, 8 map skeHckoit u 12 map nerckoii 00yBH.
Haiitu BeposSTHOCTB TOTO, UTO B35ITast HayJauy napa o0yBHU OKa)KeTCs He IETCKOM.

2.B crynenueckoit rpymme 6 ronomeir m 9 geymiek. KakoBa BepOSATHOCTH TOTO, YTO Hayraj
BBI3BAHHBIN CTYJAEHT OKaXXETCS FOHOIIEH?

3.B rpynmne u3 15 cTyieHTOB 5 cAany KOJJIOKBHYM [0 OPraHMYECKOM XUMHUH Ha «OTIMYHO» M 6 — Ha
«xoportroy. KakoBa BeposSITHOCT TOTO, UTO HayTa/l BBIOPAHHBII M3 ATOH TPYIIIBI CTYIEHT ClIaJT KOJTIOKBUYM
Ha «XOPOILO» UITH «OTIUYHO»?

4.V coopmmka nmerotcst 80 meraneit, 36 M3 KOTOPBIX U3TOTOBIICHHI B IEPBOM IIeXe, 24 - BO BTOPOM U
20 - B TpeTbeM. BeposTHOCTH TOTO, YTO JIeTallb, M3TOTOBJICHHAS B NEPBOM LieXe, CTaHAapTHA, paBHa 0,8,
st BToporo nexa - 0,6 m g tperbero mnexa - 0,8. HallTu BEepOATHOCTH TOro, YTO HayAady B3siTas
COOPIIMKOM JIeTallb CTaHJapTHA.

5. Maprus uznenuii conepkut 5 % Opaka. HaliTu BEpOSITHOCTH TOTO, UTO CPEH BHIHYTHIX Hayraa 4-x
U3JIeINH OKaxeTcst 2 OpaKOBaHHBIX.
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6.CocTaBUTh 3aKOH paclpeseleHusl 4ucia IONaJaHui B Liedb IPU LIECTH BBICTpENax, €Clu
BEPOATHOCTbH MOMNAJaHNs IPH OJHOM BbIcTpene paBHa 0,4.

7.Ilpenmnonarasi 3aKOH pAacIpeieNieHUss pOCTa CTYACHTOB HOPMAIBHBIM C MaTeMaTHYeCKUM
oxkunanueM p = 175 cM u mucnepeueii 6 2= 100 cM?, HaliTH BEPOSATHOCTH TOTO, YTO POCT IPOM3BOILHO

BBIOPAHHOTO CTyIeHTa OKakeTcs B mpeaenax ot 180 qo 190 cm.

Pexomenayemas jiuteparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuxka. - M.: FOpaiit, 2012

2. Y1kun B.b. MaremaTtuka u uadopmaruka [ nexktponnsiid pecypc].: M. - Jlamkos u K, 2016, (3bC
«YHHBEpCUTETCKas OMOIMOTEKa OHIIAH )

JlonmonHuTEIbHA:

1. baBpun U.U. Beicmas matemaruka. - M.: Akanemus, 2002

2. [Munages B.C. Breiciras matemaTuka.: yaeOHUK 11 By30B. — M.: DTAP-Menmna, 2006, 2007.

3. COOpHUK 3a/1a4 110 BBICIICH MaTeMaTHUKe JiJIsl SKoHoMKcTOB/TIo pea. B.U. Epmakoa.- M.: UHOPA-M,
2002

Pa3znen 5. OcHOBBI TEOpUHU BEPOSITHOCTE M1 MATEeMaTHYeCKOH CTATUCTUKH.
Tema 5.2: I'eHepajibHasA 1 BBIOOPOYHAS COBOKYITHOCTH

Heab: chopMupoBaTh NpeaCTaBICHUE 00 OCHOBHBIX NMOHATHUSX M METOJaX MaTeMAaTHYECKOU
CTaTHCTHUKE, UX POJIU U chepe MpUMEHEHUSI B MCHEDKMEHTE.
3agauu:
e pPaccMOTPETh OCHOBHBIC TIOHATHS MaTEMaTHIECKON CTATUCTUKH;
e H3YYUTh METOJbl MATEMATHYECKOW CTATUCTHKE, UX POJIb M B MEHEIDKMECHTE.
« OOYYHUTH CTYJICHTOB AITOPUTMY 0OPaOOTKH IKCIIEPUMECHTAIBHBIX JAHHBIX;
« chopMHUpOBaTh HaBBIKK cOOpa, 00pabOTKHU M aHaIM3a HH(GOPMAITH O (aKTOpax BHEIIHEH U
BHYTpPEHHEH CpeJbl OpraHU3aIUH JIUIS IPUHSATHS YIIPABICHUSCKUX PEIICHHIA,

OO0yualommiicsi 10/1:KeH 3HATh: OCHOBHBIC TOHSTHS MAaTeMaTUYeCKOH CTaTHCTHUKH, CIIOCOOBI
IpeCTaBICHUs U METOJIbl 00pabOTKH BEIOOPOUYHBIX JJAHHBIX.

OO0yuarommiicsi 10J5KeH YMeTh: CTPYKTYpHpOBaTh BHIOOPOUYHBIE JaHHBIE, MPEJICTABIATh HUX
rpa(bnquKH, PaCCUYUTHIBATH BI)I60p0‘-IHI>Ie YHCJIOBBIC XAPAKTCPUCTHUKU W AaBaTb HUX IMPAKTUYCCKYIO
WHTEPIPETALHNIO.

OOyyarommiicst 10J2KeH BJIa/IeTh: HABbIKAMU BbIOOpa CIIOCOOOB MpeICTaBIECHUS BEHIOOPOUHBIX
JaHHBIX, UX rpa(bnqecxoro I/I306pa}KeHI/I5[, XAPaKTCPUCTHUKHU PEIYJILTATOB SKCIICPUMECHTA HAa OCHOBAaHHUU
BBIOOPOYHBIX YMCIIOBBIX XaPaKTEPUCTHUK.

CamocrosiTesibHAA Ay IUTOPHAsi pa00oTa 00y4ar0IMXCsl M0 Teme:

L_OT1BeTHTHL HA BONPOCKHI 10 TeMe 3aHATHS:
HazoBuTe BuIbI MpHU3HAKOB HAOTIOACHMS.

B kakux mkamax MOKeT U3MepAThCS KaUeCTBEHHBIH (aTpuOyTUBHBIN) TpU3HAK?

Urto noHMMaeTcs MoJ| CrpynnUpOBaHHBIMU U HECTPYIITUPOBAHHBIMU JAHHBIMU?

Yro Takoe BapuanMoHHbIH psn? Kakue snemenTs! oH conepxut? Kakue Bol 3HaeTe rpaduueckue
M300pakeHUs] BApUaLlMOHHOTO psia?

o Kaxkue nmerorcs BI)I60p0'-IHI)Ie YHUCJIOBBIC XapaKTCPUCTUKH. Kaxk onn PACCUUTBIBAIOTCA 1 KaKOB UX
MIPaKTUYECKUM CMBICIT?

2. IlpakTnyeckas NoJAroToBKa
2.1. BeloJiHEHWE OPAKTHYECKUX 3aIaHKM (PEeHUE 321a4) O PYKOBOJICTBOM IPEIOIABATEIIS:

1. Tlpu u3MepeHMH apTEpUAILHOTO JaBJICHUS y CiydaiiHbIM oOpa3zom oToOpaHHbIX 30
MAIIEHTOB KIIMHUKY TIOJTYYCHBI CIICTYIOIINEe pe3yabTaThl (B MM pT.cT.): 151, 166, 133, 155, 179, 148,
143, 128, 138, 172, 163, 157, 158, 136, 169, 153, 142, 147, 134, 164, 167, 131, 152, 145, 176, 122,
149, 154, 161, 156.
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. [IpencraButh 3TM JaHHbIE B BHIE JUCKPETHOTO CTAaTUCTHYECKOTO  psAda
pacnpeesieHus: ¥ IOCTPOUTH MOJIUTOH YaCTOT, a TAK)KE MOJUTOH OTHOCUTEIBHBIX 4aCTOT.

= [IpeacTaBuTh ATH JAaHHbIE B BHJIE€ UHTEPBAIBHOIO CTAaTUCTHUECKOIO psla paclpeneiaceHus u
IIOCTPOUTH TUCTOIPAMMY OTHOCHUTEIBHBIX YACTOT.

®» JlaTh TOYCUHYIO M HHTEPBaIBHYIO (1IpH ypoBHE 3HaunMocTu 0,05) OrleHKH CpeTHero 3HaUCHUS
apTepHaJIbHOTO J1aBJIEHUS Y BCEX MAllUEHTOB KIIMHUKH.

2. W3BecTHO, 4TO cilydaiiHas BeJIMYMHAa X UMEET HOpMallbHOe pachpenenenue. [1o BeiOopke
o0semMoM n =15 mosrydeHa BeIOOpoUHas cpenHsis W = 18,3 u BRIOOpOUHOE cpeliHeee KBaIpaTHIeCKOe
otkionenue ¢ = 0,6. OnpenenuTs HHTEPBAITBHYIO OIICHKY MaTEMAaTHYECKOTO OKHUIAHHUS TeHEPATbHOM
COBOKYITHOCTH IIpH ypoBHsX 3Hauumoctu 0,05 u 0,01.

3. Ilo crpynnmupoBaHHBIM JAaHHBIM IIOCTPOUTH THUCTOTPAMMY OTHOCHUTENBHBIX YacTOT H
KymynsaTy. HaliTu cTpykTypHbIe XapaKTepHCTUKH LIEHTpa pachpesesieHus (MOOy W MeAuaHy).
Bbruuciute  BBIOOpOYHBIE XapakTepucTuku. Ilpum ypoBHe 3Haummoctu 0,05 nath OLEHKY
COOTBETCTBYIOIIUX XapPAKTEPUCTUK FeHepaIbHONW COBOKYITHOCTH.

[x:x ) 24 46 6-8 8-10 10-12
m, 5 8 16 12 9

2.2._CamocTosTeNnbHas TpynnoBas paboTa ¢ KOHTPOJIEM (IIPOBEPKOiT) BBITOJTHEHHS 33/1aHUsL:

1. WU3BecTHO, 4TO CiydaiiHas BeTUYMHA X UMEET HOpMaIbHOE pactpenencHue. [1o BeIdopke 00beMoM N
=15 nonydena BeiOOpouHas cpeanss | = 18,3 u BbIOOpOYHOE cpe/iHeee KBaApaTHUECKOe OTKJIOHEHHE
c = 0,6. OmnpenenuTb HHTEPBAIBHYIO OLEHKY MAaTEMaTHMYECKOIO OXHUAAHHUSA TI'€HEpPaJIbHON
COBOKYITHOCTHU IIpH ypoBHsX 3HaunmocTu 0,05 u 0,01.

2. Ilo crpynnupoBaHHBIM JJaHHBIM IIOCTPOUTH THCTOIPAMMY OTHOCUTENIBHBIX YacTOT U KyMyJssITy. Haiitu
CTPYKTYpPHBIE XapaKTEPUCTUKH LIEHTpa pacupeeneHus (Moay U Meauany). Beruncauts BbIOOpOUYHbBIE
xapaktepuctuku. [Ipu ypoBHe 3HaummocTtu 0,05 naTh OLEHKY COOTBETCTBYIOIIMX XapaKTEPUCTUK
TE€HEPAJIbHON COBOKYITHOCTH.

[x:x ) 3-7 7-11 11-15 15-19 19-23
m, 4 6 9 10 11

2.3. lnjuBuayaibHas caMocTosTenabHas pabora (0TpaboTKa MPaKTUYECKUX HABBIKOB)

ITo crpynnupoBaHHBIM JaHHBIM HOCTPOUTH T'MCTOIPAMMy OTHOCUTENBHBIX YacTOT M KyMYJIATY.
HaliTu CTpyKTypHBIE XapakTEepUCTUKHM IIEHTpa paclpeneiaeHus (MoAy U MeauaHy). Berumcnuth
BbIOOpOUHBbIE XapakTepucTuku. IIpum ypoBHe 3Haummoctu 0,05 gaTek OLEHKY COOTBETCTBYIOIIUX
XapaKTePUCTHUK T€HEePaJIbHOM COBOKYIHOCTH.

[x;x ) 10-12 12-14 14-16 16-18 18-20
m 4 12 8 8 18

[X5x ) 4-8 8-12 12-16 16-20 20-24
m, 5 7 10 12 6

CamocrosiTesbHAs BHEAYIUTOPHAs padoTa 00y4aoIuxcs Mo TeMe:
3amanus JUIsl CAaMOCTOSITEIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB M0 YKa3aHHOW TeMe:
1) O3HaKOMUTBCS € TEOPETHYECKHM MATEPHAIOM 110 TeME 3aHSATHS C HCIOIb30BaHUEM KOHCIIEKTOB
JIeKIWN W/WIH PEKOMEHTyeMOH Y4eOHOH JINTepaTyphl.
2)_OTBeTHTH Ha BOOPOCHI ISl CAMOKOHTPOJIS
e B Kakux mkamgax MOXET U3MEPATHCS UCCIENYEMBIN PU3HAK?
e Uro takoe BapuanuoHHbIii psaa? Kakue snementsl on conepxxut? Kakue Bol 3Haete rpaguueckue
n300pakeHus BAPHALIMOHHOTO psia’?
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o Kaxkue nmerotcs BEIOOPOYHBIE YHCIOBBIC XapaKTEPUCTUKH. Kak OHM PacCYMTHIBAIOTCS M KAKOB UX
MPAaKTUYECKUN CMBICT?

e Kaxkue TpebOBaHUs BBIIBUTAIOTCS K BRIOOPKE?

e Kax nporao3upoBaTh XapaKTePUCTHKU TCHEPATHHON COBOKYITHOCTH TI0 Pe3yJIbTaTaM
BBIOOPOYHOTO UCCIICTOBAHHMS?

3)_ HDOBeDI/ITB CBOM 3HAHHUIA C UCITOJIB30BAHUECM TCCTOBOI'O KOHTPOJIA
1. YacTtoToli Ha3bIBacTCA:
a) HaOJIroJaeMoe 3HaYCHUE CITyJaifHON BEIIMYIHEL,
0) BeTMUUHA, TIOKA3bIBAKOIIAs, CKOJIBKO Pa3 BCTPETHIIOCH 3HaYeHHE X_K;
B) 00IIlee YUCIIO POBEICHHBIX OIBITOB;
I') BeJIMYKHA, MOKa3bIBAIOIIAs, CKOJIBKO Pa3 BCTPETHIIMChH 3HAUEHHUS TPU3HAKA, HEMPeBbImaronme X_K;
) BEIMYHMHA, IOKA3bIBAIOIIAs], CKOJILKO pa3 BCTPETHINCH 3HAYCHUS NPU3HAKA, OobinueXx k.

2. BapuanmoHHsI#H psiT;

a) B IUCKPETHOM CIIydae H300pakaeTcss MHOTOYTOJILHUKOM;

0) comep XHUT Bce BO3MOXKHBIEC 3HAUCHHS CITyYalfHOI BEJTHMIHHEL,

B) COZICPIKUT PE3YIIBTATHI OIBITA, PACCTABICHHBIE B IIPOM3BOJILHOM HOPSIKE;

T') B HEIIPEPBIBHOM CIIydae KOJIMYECTBO HHTEPBAJIOB OTPasKaeT YMCIIO OIBITOB B JAHHOM JKCIIEPUMEHTE;

) B TUCKPETHOM CJIy4ae YHUCJIO OIBITOB B KCIIEPUMEHTE JOJDKHO OBITh 0053aTENIbHO PaBHO YHMCIIY BCEX 3HAYCHUI JaHHOMN
CITy4ailHOW BEJIMYMHBI.

3. JluckpeTHbIit BApHAIIMOHHBIHA PSIJT MOKHO PACCMATPUBATH KaK:
a) CTATUCTHYECKHH aHAJIOT (DYHKIMU PACTIPEICICHHS;

0) cTaTUCTUYECKUH aHAOT (DYHKIMU IUIOTHOCTU PACTIPEICIICHHUS;
B) TIOJIUTOH;

I') THCTOTPaMMYy;;

J) CTATUCTHYECKHUH aHaJIOT 3aKOHa pacipe/eIICHUS.

4) ToaroroButsh pedpepar
e OnucaHue KaueCTBEHHBIX JaHHBIX.
e OmnucaHue NOpsAKOBBIX JAHHBIX.
o CraTucTHYECKUE KAPTHI.
e Craructuyeckue TabauLbl.
o Buzsl BBIOOPOYHBIX COBOKYITHOCTEHA.
e TpebGoBaHus K OLlEHKaM I'eHEPATbHBIX COBOKYITHOCTEH.

5)_ BBINOJHUTE MPaKTUUECKUE 3aJaHUS

rOMEeONaTUYeCcKOi MPOAyKIIMH, BHITYILIEHHON (pabpuKoif 3a MecsL.

XapaKTEPUCTUK F€HEPATIBHON COBOKYITHOCTH.

W3 npoaykuuu, npou3BeAeHHON (apmarieBTHUYecKoi (aOpukoi 3a Mecsll, clydyallHbIM 00pa3oM
otoOpaHbl 15 kopoOoueKk HEKOTOPOro rOMEONaTHUECKOTo Mpernapara, KOJIMYECTBO TPaHyJl B KOTOPBIX OKa-
3a]10¢ch paBHBIM cooTBeTcTBeHHO 50, 51, 48, 52, 51, 50, 49, 50, 47, 50 51, 49, 50, 52, 48. IIpencraButh 3TN
JaHHBIE B BUJIE TUCKPETHOTO CTATHCTHUYECKOTO psia paclpeleieHUs] U IMOCTPOUTH TOJUTOH YacToT, a
TaK)X€ TIOJUIOH OTHOCHUTENBHBIX YacTOT. JlaTh TOUEYHYI0O U HWHTEPBAJIbHYIO (C JOBEPUTENBHOM
BEPOSITHOCTHIO, paBHOU 0,95) OLIEHKH CpeJHEro KOJIMYecTBa I'paHyd B KOpPOOOYKaxX € JAAHHBIM BHUJOM

IIo crpynnupoBaHHBIM JaHHBIM IIOCTPOUTH TMCTOIPAMMY OTHOCHUTENIBHBIX Y4AaCTOT U KyMYJIATY.
Halitu cTpyKTypHBIE XapakTE€pUCTUKHM IIEHTpa pachpeneieHus (MoAy U MeauaHy). Beruncnuth
BbIOOpOUYHBIE XapakTepucTuku. I[lpum ypoBHe 3Hauummoctu 0,05 gaTh OLEHKY COOTBETCTBYIOIIMX

LX:x,,)

2-5

5-8

8-11

11-14

14-17

m.

6

24

13

1

6

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Y1kuH B.b. Marematuka u nHpopmaTtuka [ DaekTpoHHsbIi pecypc].: M. - lamxkos u K, 2016,
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JIOIIOJTHUTENLHASL:

1. baBpun N.U1. Bricias matemartuka. - M.: Axkagemusi, 2002
2. lllunauer B.C. Bricirast matemaTuka.: yaeOHUK 171 By30B. — M.: OTAP-Menua, 2006, 2007.
3. COopHHUK 3a71a4 10 BRICILICH MaTeMaTHKe i 3KoHOMHUCTOB/mioA pex. B.M. Epmakosa.- M.: UHOPA-M,

2002

Pa3nen 5. OcHOBBI TEOPUHU BEPOSITHOCTEH M MATEeMaTHYECKOH CTATHCTHKH.
Tema 5.3: CtaTHcTHYeECKHE KPUTEPHHU

Heﬂb: C(bOpMI/IpOBaTB IpEACTaBICHUE O POJM CTATUCTHYCCKHUX KPUTEPHUEB O UYHUCIOBBIX

XAapPaKTCPUCTHKAX U MCTOJAaX UX ITPOBCPKHU.

3apaun:

PaCCMOTpeTB OCHOBHBIC ITOHATHUA CTATHUCTHUYCCKHUX T'MIIOTE3 O MCTOAAaX ITOCTAHOBKHU U HpOBepKI/I
CTATUCTUYCCKUX TUIIOTE3 O YHCIOBBIX XapaKTePUCTHKAX;

ChopmupoBaTh y CTYIACHTOB MPEACTABICHUE O BO3MOXKHOCTSIX IMPOBEPKH THUIIOTE3 HAYYHOTO
HCCIIEA0OBAHMS C TIOMOIIBI0 CTATUCTHYECKUX KPUTEPUEB O YMCIIOBBIX XapaKTePUCTHKAX;

O6y‘-II/ITI) CTYIIGHTOB HpI/IMeHSITI) pa3HHqHLI€ CTaTUCTUYCCKUC KpI/ITCpI/II/I 0 YHUCJIOBBIX
XapaKTepI/ICTI/IKaX JJIA HpOBCpKI/I TUIIOTEC3 Haquoro HCCiI€ea0BaHUuA, a TaKXKE HpOI/I3BOIII/ITI)
MPAKTUYECKYIO0 HHTEPIPETALMIO TOJTYYSHHBIX PE3YIbTATOB.

Oﬁyqamumﬁcsl JOJIZKEH 3HATDb: IOHATHC U BUABI CTATUCTHYCCKUX I'MIIOTE3, METOAbI BBIABUKCHU S

1 NPOBCPKU T'HITIOTE3 O YUCIIOBBIX XaPAKTCPUCTUKAX.

Oﬁyqamumﬁcsl AOJIZKEH YMETb: BbIABUTATDH U IIPOBEPATH T'MIIOTE3BI O YN CJIOBBIX XapPaKTECPHUCTUKAX

reHepabHbIX COBOKYITHOCTEN (CIIy4aliHbIX BEJIMYMH) U MIPOBEPATDH UX.

XAapPaKTCPUCTHKAX JJIA PCIICHHUA HCCICAO0BATCIBCKUX

Oﬁy'—laIOI[II/lﬁCﬂ JOJKEH BJIaJA€Tb: HaBbIKaMH BBI60pa CTAaTUCTUUYCCKUX KPUTCPUCB O YHCIIOBLIX
3aga4 B IICUXOJIOTMHM H HpaKTI/I‘ICCKOﬁ

HUHTECpHIpCTAllUN ITOJYUCHHOTO pE3yJibTaTa.

CamocrosiTe/ibHAsA ayAUTOPHasi pa0doTa 00y4YaroIuXcs 10 TeMe:
L_OT1BeTnTHL HA BONPOCKHI 10 TeMe 3AHATHUS:

YTo MoHMMaeTCs Mo CTATHCTHYECKOMN THITOTE30M?

Kakue BBIIENSIIOTCS BUABI CTATUCTUYECKUX THIOTE3?

Onuiure cxeMy NpOBEPKU CTATUCTUUECKUX TUIIOTE3.

Yrto nmoHMMaeTcs Mo OmuOKaMu MepBOTO U BTOPOTo poja?

YTo 03HaYaeT BBIPAKEHUE «IIAPAMETPUUYECKUE KPUTEPUN)?!
CdopmynupyiiTe OCHOBHBIE THUIIOTE3bI O YUCIOBBIX XapaKTEPUCTUKAX.

2. IlpakTnyeckas NoJAroToBKAa

2.1. BelnosiHeHHEe NPAKTUUECKUX 3aaHu (pEeleHre 3a1a4) N0 PYKOBOJICTBOM IPEINOIABATEIIS:
1. Tlyctp paccMaTpuBarOTCsl JIB€ MapTUU TAOJIETOK OJHOTO THIIA, M3TOTOBJICHHBIX Ha
pasnuuHOoM oOopynoBanuu. [lo pesymbpratam m3mepenus macchl 40 TabJeToK, ciydaitHIM 00pazom

OTOOpaHHBIX U3 NEPBOI MapTHu, HaiineHa ux cpeanss macca M1 ~0,500 rpammoB. Ananoruuno, 1o
pesynbraTam m3Mmepenust Mace 50 TabneTok, ciydaiiHbIM 00pa3oM OTOOpaHHBIX M3 BTOPOH MapTHH,
M2 ~ 0,505
UCIIPaBIIEHHbIE BEIOOPOYHBIE AUCIIEPCHU MACC TAabJIETOK S 12 ~2510° 3 S 22 ~3,6-10° r2

HpI/I YPOBHEC 3HAUYNMOCTHU 0,05 OPOBCPUTH NOCTOBCPHOCTL pa3jinvus B HafIHCHHBIX CpCAHUX 3HAUCHUA MaCC

Haﬁ}leHa HUX CpCAHAsd Macca rpaMMoOB. Paccunransl Taxke COOTBCTCTBYIOLINC

Ta6HeTOK, TO €CTh BBISICHHUTH, MO>KHO JIM HAa OCHOBAHUH HpOBG]léHHBIX BLI60pO'—IHBIX I/ICCHG}IOBaHI/Iﬁ YTBEPXKIAATh, YTO
MIPU UCTIOJIL30BAHUY JIBYX JIAHHBIX BUJIOB 000pPYIOBaHUsSI B CPEJHEM MOJTyYarOT TabJIEeTKU C Pa3InIHON Maccon?

2. YCTaHOBHUTH, MONB3YsCh KpurepueM [lupcona, mpu yposHsix 3Hauumoctu 0,05 n 0,01, ciryqaitao

WIM 3HAYUMO PACXOXJIEHUE YaCTOT AMIIMPHUUECKOTO M TEOPETHUECKOro (HOPMaJIbHOTO) pacrpeieleHnit
(rme Ni - oMOMpHYECKHE, @ N - TEOPETUYECKUE YACTOTHI).

Ni 6 8 13 15 20 16 10 7 5

ni 5 6 9 14 16 18 16 9 6
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2.2. CamocTosITeIbHAs TPYIIIOBas pad0Ta ¢ KOHTPOJIEM (IIPOBEPKOH ) BHIOJHECHUS 33 JaHNUs
1. Jlns BblAcHeHHS S(PQPEKTUBHOCTH IPUMEHEHHS HEKOTOPOro Iperapara HCCeI0BaIN
HeKOTOpI)II‘/'I MMOKa3aTejib KXKU3SHCACATCILHOCTU Y JXHUBOTHBIX IABYX TPYIIIL. Cpe}JHee 3HAQUCHUE OJOTOI'O
nokaszarens i 14-Tv >KUBOTHBIX OIBITHOW TPYIIBI (TO €CTh TOW TPYIIBI, B KOTOPOH MPHUMEHSIICS

npenapar) cocrapuwio X = 6,0 mpu ucnpasnennoii BsiGopounoii aucepenn S 2~0,01; s 12-n

JKMBOTHBIX KOHTPOJIGHON IPYIIIBI COOTBETCTBYIOIINE MOKA3aTeNIM OKasamuch paBHbiME Y = 5,5 u
2

S,~0,014 . B npennoxennn crpaBe/yinBoCTH HOPMATBHOTO 3aKOHA PACIPE/ICICHHS H3y4aeMOro

[IOKa3aTens y XKMBOTHBIX KaK ONBITHOH, TaK M KOHTPOJIBHOW Ipymnn Ipu ypoBHe 3Haummoctu 0,05
OTIPEIENIUTD:
"  3HAYMMO JIM PA3NMYAIOTCS HAliJICHHBIE HCMPABICHHbIE BBIOOpPOUHBIE aucnepcun S?  u Szy(npn

KOHKYPHPYIOLIEH THIIOTE3€, COCTOSIICH B YTBEPKACHUH O HEPABEHCTBE COOTBETCTBYIOIUX I'€HEPATbHBIX
JHCTIEpCHit);
"  3HAYKMMO JIM Pa3IMYalOTCsl MEKAY COO0i HaliIeHHbIE CpeIHUE 3HAYCHHUS U3y4aeMOro MoKa3aTeis Uil ABYX
IPYIII )KUBOTHBIX.
J%05080%071 CJIOBaMH, IO3BOJIAIOT JIM IHPOBEACHHBIC HCCICAOBAHUA YTBCPXKIAAThb, YTO [IaHHLIﬁ mnmpemnapar
NEHCTBUTEIBHO OKAa3bIBACTCSl OINpENEeICHHOE BO3ACHCTBHE HA HU3y4YaeMbld I0Ka3aTelb >KU3HEAEATEILHOCTH

YKUBOTHBIX ?
2. YCTaHOBHUTH, MONB3YsACh KpurepueM Ilupcona, mpu yposusx 3aaunmoctu 0,05 u 0,01, cyuaitao

WIA 3HAYUMO PACXOXICHUE YaCTOT AMITMPHUYECKOTO M TEOPETHUECKOTo (HOPMAIBHOTO) pachpeesieHHH

(rme Ni - soMOuprdeckue, a Ni” - TEOPETUYECKUE YACTOTHI):

Ni 5 10 20 8 7

] 6 14 18 7 5

2.3. NammBuayanpHas caMocToATeIbHas pabora (0TpaboTKa IPAKTUYECKUX HABBLIKOB):
1. Craructrueckas oOpabOTKa pe3ysbTaTOB aHAIM3a BEIIECTBA Ha COJIEpyKaHHE HEKOTOPOTO
KOMIIOHEHTA JIByMSI Pa3JIMYHBIMHU [TOKA3aJIH, YTO B CJIy4ae UCIIOIb30BAaHNUH TIEPBOIO METO/Ia TIPH aHAJIHN3E

6 06pa311013 BCIICCTBA NNOJYUCHA CPCAHAA BEJIMUMHA COACPKaHUA KOMIIOHCHTA, paBHasd X = 98,1 npu

MCIIPABJICHHON BbIOOpouHOM ucrnepcnn S? ~0,04; mnpu ananuse 8 06pa3sLOB BTOPHIM METOAOM

COOTBETCTBYIOIINE XaPAaKTEPUCTHKH okasamuch paBubivi ¥ = 97,5 u S 2~ 0,06. B npeiokeHnn
HOPMaJIbHOCTH PacHpeieIeHuUs BETMUMHbBI COAEP)KAaHU KOMIIOHEHTA MPH UCIOIb30BaHUN KaXJI0TO U3

3THX JBYX METOAOB aHaIM3a IpHu ypoBHE 3HaunMocTH 0,05 npoBepHTh:
2 2

"  3HAYUMO I Pa3JIMYalOTCs HalJeHHbIC WCIPaBICHHBIC BBHIOOpOYHBIE mucrepcur S * u S Y (mpum
KOHKYPUPYIOIIEH THUIIOTE3€E, COCTOAIIECH B YTBEPAKIEHUHU O HEPABEHCTBE COOTBETCTBYIOIIUX I€HEPAJIbHbBIX
THICTIEPCHiT);

" 3HAYUMO JIK PA3JINYArOTCA MCKAY coOoi CpCAHNEC 3HAYCHUA N3ydaCMOI'0 KOMIIOHCHTA, MOJYYCHHBIC IIpH
HCMOJIb30BAHNU ABYX PACCMOTPCHHBIX MECTOAO0B aHAJIN3A.

%05080071 CJIOBaMH, IO3BOJIAIOT JIKM MNPOBEACHHBIC HCCIICAOBAHHA YTBCPXKAAThb, UTO PE3YJbTAaThl aHalin3a
3aBUCAT OT UCIIOJIB3YyEMOTO MCTOILa?

2. Y CTaHOBUTSH, NONIB3ysACh kpurepueM lIupcona, npu yposHsax 3Haunmoctu 0,05 u 0,01, ciyqaiino
WINA 3HAYUMO PACXO0XKJIEHHE YaCTOT AMIUPHUYECKOTO U TEOPETUYECKOTro (HOPMAalIbHOTO) pacrpeieneHuit

(F,Z[C Ni - OMIIUPUICCKHUEC, a ni* - TCOPCTUUCCKUC tIElCTOTI:I)Z

14

18

32

70 20 36 10

Ni

10

24

34

80

18

22

12

2.4. PenieHue CUTYallMOHHbIX 3a7a4
1. TIlocpencTBOM HEKOTOPOH INCHUXOAMATHOCTHMYECKOW METOAMKH YAAJIOCh H3MEPUTh BEIUYHHY
WHTEpeca K YUCHUIO U BBIPA3HUTh €ro JUIS JIECATH yJalluxcs B cienyronmx mudpax: 5, 6, 7, 8, 2, 4, 8,
7,2, 9. IIpu nomomu pyroil METOAMKHN OBLIM OIpeIeIeHbl CPEAHNUE OLEHKH THX )K€ YJalIUXCs MO
JTAHHOMY TpPEIMETY, KOTOPbIE OKa3aJluCh COOTBETCTBEHHO paBHbIMU: 3,2; 4,0; 4,1; 4,2; 2,5; 5,0; 3,0;
4,8; 4,6; 2,4. BbISICHUTB, BIUSET JIM HHTEPEC YUAIIUXCS K YIeOHOMY IPEAMETY Ha UX YCIEeBaeMOCTb.
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2.

B rpynne ctyaeHTOB ObLT MPOBEAEH TPEHHUHI KpeaTWBHOro MbluieHus. [lepen TpeHHMHrom u

Moclie Hero OBUIM CHIENaHbl TECTOBBIE CPE3bl MO METOAMKE HM3yUeHHUsS TBOPYECKOTO MOTEHIMAIIA.
JlanHble cpe3oB cBeieHbI B Tabauiy. OnpeaenuTs pe3yabTaTUBHOCTh CTUMYJIBHOTO BO3/ICHCTBUSI.

Ne 1 2 3 4 5 6 7 8 9 10 11 12

Jo Tpenunra 19 26 18 15 29 21 21 18 21 23 14 10

THP%?;HM 17 | 20 | 20 | 18 | 30 | 25 | 28 | 19| 20 | 27| 19 | 13

3.

[TpennoxeHa nporpaMma TPEHHHIA, HANPABICHHOIO HA CHUXKEHUE TPEBOYKHOCTH, JO U IOCIE

MIPOrpaMMbl TPEHUHTA y 15 y4acTHHUKOB ObLT U3MEPEH YPOBEHb TPEBOXKHOCTU. BBISCHUTH, OyneT nu

JAHHBIA BapUaHT TPEHUHTOBOM ITporpamMmbl 3 (HEeKTUBEH JJIsl CHUYKECHUS] TPEBOKHOCTH.
No /i 1] 2 3[4 5| 6] 78] 9]10[11] 12 13] 14] 15
o sxcnepumenTa | 24 | 12 | 42 | 30| 40 | 55| 50 | 52 | 50| 22| 33| 78| 79| 25| 28
Tocre 22|13 41|31 32| 44| 52| 32|32| 21| 34| 56| 78| 23| 22
DKCTIEPIMEHTA

CamocrosiTeibHas BHE€AyIUTOPpHAas1 paGOTa Oﬁy‘lalOIIII/IXCﬂ o TeME:

3a,I[aHI/I$I JJIA CaMOCTOSITEIbHOM BHeay,HHTopHOﬁ pa6OTLI CTYACHTOB I10 y1(a38.HHOI71 TEMC:
l) O3HAKOMHTECS C TCOPETHYCCKHUM MATCPHUAJIOM I10 TEMC 3aHATHUA C UCITOJIB30BAHNEM KOHCIICKTOB

JIEKLIMU W/WIN DEKOMEHIYEMOM YUeOHOU JIUTEPATYDEL.

2)_OTBeTHTH Ha BOIPOCHI ISl CAMOKOHTPOJIS

Urto Takoe cratucTuyeckas rumnoresa’?

UYem paznuyaroTcs 3aBUCUMbIE U HE3aBHCUMBbIE BEIOOPKH?

UeM oTIMYaroTCs OCIeACTBUsI OMOKu 1 u 2 poma?

ChopmynupyiiTe TUIoTe3y 0 paBEHCTBE T€HEPATBLHOTO CPEIHETO (FeHEPATIbHON JT0JIN )
TUIOTETHYEeCKOMY 3HaUeHHIO? CKOJIBKO KOHKYPHUPYIOIIUX TUIIOTE3 MOKHO C(hOPMYITUPOBATH?
Kak mpoucxonuT BEIOOP KOHKYPUPYIOIIEH THIOTE3bI?

Cdopmynupyiite runoTe3y o paBeHCTBE reHepalbHbIX CPEAHUX (T€HEPATBHBIX J0J€H) B
3aBUCUMBIX BbIOOpKax? CKOIBKO KOHKYPUPYIOUIUX TUIIOTE3 MOKHO chopmynupoBaTh? Kak
MIPOUCXOUT BHIOOP KOHKYPHPYIOIIEH TUITOTE3bI?

CdhopmynupyiiTe rUIOTE3y O PABEHCTBE T'€HEPATBHBIX CPEIHUX (AUCTIEPCUil, TeHEpaTbHBIX
70J1ei1) B HE3aBUCUMBIX BbIOOpKaxX? CKOJIBKO KOHKYPUPYIOIIUX TUIIOTE3 MOXKHO
copmynupoBats? Kak mpoucxoaut BEIOOp KOHKYPUPYIOIIEH THIIOTE3bI?

3) HDOBGDI/ITI) CBOM 3HAHUA C UCITOJIB30BAHUEM TECTOBOI'O KOHTPOJISA

1. Craructuyeckas rurmoTesa Jiokasana Ha ypoBse 3Hauumoctu 0,95. D10 o3Havaer, 4ro:
a) ¢ BEpOSTHOCTHIO 5% BO3MOXKHa ommbka 1 poxa;

0) c BEpOATHOCTHIO 5% BO3MOXKHA OIIMOKa 2~poJia;

B) ¢ BeposiTHOCThIO 95% Bo3MorkHa omrbka 1 poja;

r) ¢ BeposiTHOCThIO 95% BO3MOKHa omKOKa 2 poja;

) C BepOosITHOCTRIO 5% Bo3MoskHa ommrbka 1 u 2 pona.

2. Ilycth 0. — ypoBEeHb 3HAYMMOCTH TUIIOTE3BI, (1-f) — MOLIHOCTE KpHuTepHs. BeposaTHOCTH TOro, 4To HAabM0gaeMoe

3HA4YCHUC IIOIIaACT B 00acThb MPUHATHUA TUIIOTE3 IPU YCJIIOBUU, YTO BEpHA KOHKYPHUPYIOIIasd runoTe3a, paBHa:

a)
0) 1-a;
B) 1-B;
r) B;

) HET BEpHOTO OTBETA.

3. B HOpMaTUBHBIX JOKYMEHTaX yKa3aHO, YTO B CPEJHEM JAHHBIA CTAHOK, HaeT 3% OpakoBaHHON npoaykiuu. Ilocie
2 &

MPOBEPKU TMAPTUHU I[CTaJ'ICﬁ, H3rOTOBJICHHBIX 3THUM CTAaHKOM, YCTAHOBJICHO, YTO B 3TOH napTumn 3,2% 6pa1<a. BI)IHBI/IHyTa
TUIIOTE3a O TOM, YTO HOPpMA, YKa3aHHasA B IOKYMEHTax, CO6J'IIO,HCHa. DTO rumoTesa o:

a) COBIAJICHUH I'CHEPATFHBIX CPEIHUX (MaTEMAaTHUECKIX OXKUIAHUN) IBYX COBOKYITHOCTEIH;

0) paBeHCTBE TEHEPATBHOTO CPEIHET0 (MaTEMATHIECKOTO OKUIaHUS ) THTIOTETHIECKOMY 3HAYCHHUIO;
B) PaBEHCTBE T€HEPANBHON AUCIIEPCHUHU THIIOTETHIECKOMY 3HAUECHHIO;

T') paBEHCTBE JOJIH IpU3HAKa (BEPOSTHOCTH COOBITHS ) THIOTETHYECKOMY 3HAYCHHIO;

) paBEHCTBE J0JIei Tpnu3HaKa (BEpOSTHOCTH COOBITHS) IBYX COBOKYITHOCTEH.
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4. BpiiBUTaeTcs TUIIOTE3a O PABEHCTBE MATEMATHYECKOTO 0XKUIaHUs (TeHEPAIbHOTO CPEAHET0) CIIyYaifHOW BeTHMIUHbBI
20. B pesysbTare ONMBITOB HAiICHO CpeaHee 3HaueHue, paBHoe 19,6. FiMeeT CMBICI BRIABHHYTH KOHKYPHUPYIOIIYIO THIIOTE3Y, B
KOTOPOM CTPOUTCSL:

a) TOJIBKO MPABOCTOPOHHSISI KpUTHIECKast 00J1aCTh;

0) TOJIBKO JIEBOCTOPOHHSSI KPUTHUECKAS 001aCTh;

B) PaBOCTOPOHHSIS WU JABYCTOPOHHSISI KDUTHYECKAst 00IACTh;

T) JIEBOCTOPOHHSIS WM JIBYCTOPOHHSIST KPUTHIECKas 00J1aCTh;

JT) TOJIbKO JIBYCTOPOHHSISI KPUTHUYECKAs 00J1aCTh.

5. BeibepeTe BepHOE YTBEpKIICHHE!

a) HyJieBasi U KOHKYPHPYIOIas TUIIOTE3bI 00s13aHbI OBITH B3aMMOVCKITIOYAIOIINMH;

0) BbIUMCIIEMOe HaOJIOaeMO€ 3HAYCHUE MPU IPOBEPKE CTATHCTHYECKOM THIOTE3bl HE SIBISETCS CIydailHOM
BCIIMYUHOM;

B) eciii HaOII0aeMO€ 3HAYCHUE IPU NPOBEPKE CTATUCTUYECKOW THITOTE3blI MOMANacT B KPUTHYECKYIO 00JacTh,
MIPUHUMAETCS] KOHKYPHPYIOIast THIIOTE3a;

T') JUIsl JBYCTOPOHHETO KPUTEPHS 10 CPABHEHHIO C ONHOCTOPOHHUM IIPH OZHOM H TOM K€ YPOBHE 3HAYMMOCTH BEPXHSIS
KpHUTHUYECKasl TOUKa OyJIeT pacroyioyKeHa HUXKE;

) KpUTHUYECKHE 00JIACTH IO IPa3/IeIIIFOTCS Ha MPAaBOCTOPOHHKE H JIECBOCTOPOHHHE.

6. HeBepHo, uro:

a) MUHIMHU3UPOBATh OJJHOBPEMEHHO BEPOSITHOCTH OITHOOK MIEPBOT0 U BTOPOTO POJIa HEBO3MOXKHO;

0) rumoTe3a o0 3aKOHE paclpeIeNieHUs CIIyYaifHON BEIMYMHBI SIBIISETCS CTATUCTUUECKOH;

B) OJTHOM HYJIEBOM T'MIIOTE3€ MOXKET OBITH COMIOCTABICHO HECKOJIBKO KOHKYPHUPYIOIIUX THUIIOTE3;

T') IOCJIEACTBUS OIMOOK MEPBOI0 M BTOPOTO POJia MPUHIMIIHAIBEHO HE Pa3iInvaloTcs;

J) BEIYHCIIsIeMOe HaOJTtolaeMoe 3Ha4eHHe MOoNaaeT JIM00 B KpUTHYECKYI0 00J1acTh, IMO0 B 00JaCTh IIPUHSTHUS THIIOTES.

7. BepoaTHOCTh OTBEPrHYTH HYJIEBYIO THIIOTE3Y IIPU YCIOBUH, YTO OHA BEPHA, HA3bIBACTCS:
a) YpOBHEM 3HaYMMOCTH;

0) MOIITHOCTBIO KPUTEPHS,

B) JOBEPUTEIBHOMN BEPOSTHOCTBIO;

T) OIIHOKO¥ epBOTO poa;

1) OIITHOKOM BTOPOTO pofa.

4) BBINOJIHUTE NPAKTUYCCKUE 3aJIAHUS

4. 'V cryaenroB MeaukoB (N = 30) uccienoBaiv 4acTOTy IyJIbca A0 U MOCJE Clayl IK3aMeHa
no menonodusuke. [IpoBepuTh TOCTOBEPHOCTH OTIMYHUS BHIOOPOYHBIX CPEIHUX W JUCIIEPCHH, €CIN
MoKas3aTesIH rmepes] 9k3aMeHoM nmenu 3uadenue M + m = (94,2 + 3,9) ynapa B MuH., a OCJIe 9K3aMeHa
-M £m=(82,0%4,1) ynapa B MuH.

5. V crynentoB meaukoB (N = 30) ucciaenoBain MaKCUMalIbHOE apTEePUATIbHOE IABICHUE 10 U
mocje caayd dK3aMeHa 1o Menaduodmsuke. IIpoBepUTh TOCTOBEPHOCTH OTIMYHS BHIOOPOUYHBIX
CPEHUX W TUCTIEPCHUH, €CITH TIOKA3aTeNH Iepe/l SK3aMeHOM uMmenn 3HaderHrne M + m = (127,2 + 3,0) mm
PT.CT., a TOCJIE€ SK3aMEHa - M +m=(117,0 £ 4,0) mm pr.CT.

YcraHoBUTh, Nonb3ysAck KputepueM Ilupcona, npu ypoBHsax 3Haunmoct 0,05 u 0,01, cmyuaiino nim

3HAYUMO PACXOKJEHHE YaCTOT SMIUPUUECKOTO U TEOPETUUECKOT0 (HOpMalIbHOT0) pactipeneneHuit rae Ni
- DMIIUPUYECKUE, a Ni - TEOPETUUECKUE YACTOTHI):

Ni 5 7 15 14 21 16 9 7 6

N 6 6 14 15 22 15 8 8 6

Pexomenayemas iureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. YtkuH B.b. MaremaTuka u uapopmaruka [ InekTpoHHbIH pecype].: M. - Jlamkos u K, 2016, (B3bC
«YHUBEpCUTETCKAs OMOIHOTEKA OHIIAITHY)

JIOIIOJTHUTENLHASL:

1. baBpun N.U. Bricimas maremaruka. - M.: Akagemus, 2002

2. [Iumager B.C. Breiciras MatemaTuka.: yaeOHHK 1S By30B. — M.: DTAP-Menwma, 2006, 2007.

3. COopHHUK 3aj1a4 10 BICIIEH MaTeMaTHKe 11 3koHoMucToB/mox pea. B.M. Epmakosa.- M.: UHOPA-M,
2002
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Pa3nen 5. OcHOBBI TeOPUH BEPOSITHOCTEH M MATEeMAaTHYECKOH CTATHCTUKH.
Tema 5.4: Koppeasinus

Hean: crnocobcTBoBaTh (POPMUPOBAHUIO CHCTEMBl TEOPETHUYECKHMX 3HAHMM 00 aHaau3e
KOPPEJIALIMOHHON 3aBUCUMOCTH MEXIY CIy4alHbIMM BEJIMYMHAMH M TIOCTPOCHUIO TEOPETHUYECKUX
yYpaBHEHUN PETPECCHUHU.

3agaum:

= PaccMmoTpeTh OCHOBHBIC TIOHATHS U Cepy MPUMEHEHHUST KOPPEISIIIMOHHO-PErPECCHOHHBIX METO/IOB;
=  CdopmupoBarh y CTYICHTOB NPEACTABICHHE O BO3MOXHOCTSIX IPOBEPKH THIOTE3 HAYYHOTO

HCCIIE0BAHUS C TOMOIIBIO KOPPEISIIMOHHO-PErPECCUOHHOTO aHAIN3a;

=  OOyYHTh CTYJIEHTOB IMPHUMEHATh Pa3IUYHbIC METOABI KOPPEISIMOHHO-PETPECCHOHHOTO aHaIHM3a
JUIsL TIPOBEPKM THUIOTE3 HAYYHOTO HCCIEAOBaHUS, a TaKXKe MPOU3BOAUTH MPAKTUUYECKYIO
MHTEPIPETAIHMIO TTOJIYYCHHBIX PE3yJIbTaTOB.

OO0yuarommiicsi J0/1KeH 3HATh: IOHATHE KOPPEJALMOHHOM 3aBHCHMOCTH, METOJUKY OLIEHKU
CYLUIECTBEHHOCTH M HAIPaBIECHUSI 3aBUCUMOCTU MEXJY HCCIENYEMbIMU IpPU3HAKaMU C IOMOILBIO
KOPPESLIUOHHO-PErPECCUOHHBIX METO/IOB;

OOyyarommiicss [0JKeH YMeTb: IPHUMEHATb KOPPEISLMOHHO-PEIPECCUOHHBIE METOABl IS
aHaJIM3a 3aBUCUMOCTU MEXy UCCIIEeyeMbIMU IPU3HAKAMHU.

OO0yuarommiicsl 10J:KeH BJIajleTh: HaBBIKAMU BBEIOOpA KOPPENSIIMOHHO-PETPECCHOHHBIX METOJIOB
U1l PELIeHUs UCCIIel0BaTeNbCKUX 3aay U IPAKTUYECKON MHTEPIIPETALUH [TOJyYeHHOTO pe3yJibTara.

CamocrosiTe/ibHAsA ayAUTOPHAsi padoTa 00y4yarouuxcs mo Teme:
L _OTBeTHTEL HA BONPOCKHI N0 TeMe 3aHATHSL.
1). JlaiiTe moHsATHE KOPPEISAIMOHHOM 3aBUCMOCTH.
2). Yro npecrasiser co0o0it aHau3 GopMbl KOPPEISIIMOHHOTO 00IaKa.
3). C moMmoIIb0 KaKoro MaTeMaTHu4ecKoro MeTo/1a IPOUCXOIUT OLICHKA ITApaMETPOB ypaBHEHHSI
perpeccun?

2. IlpakTuyeckas moAroToBKAa
2.1. BBIMOTHUTH MPAKTUYECCKUE 3aTaHHMSL.

1. Beizenuts B napax GpaxkTop U pe3yibTar:

*  VpOBEHb HHTEIUIEKTYAILHOTO PAa3BUTHUS U YPOBEHB (PH3HMUECKOTO PA3BUTHS

* TemnepaTypa U CKOPOCTb XMMUYECKOH peakluu

* COBOKYIHBIN JOXO0/1 CEMbH U YPOBEHb (DU3MUECKOT0 pa3BUTHsI peOeHKA

* CojeprxaHue B BOJIE BPE/IHBIX BEIIECTB M YPOBEHb 3a00J1€BAEMOCTH HACEIICHHSL.
2. Vmerotcst nanHble 1Mo pernonam P® o6 ypoBHe 3aboseBaemocTH nieTeii B Bozpacte 014 et Ha
TBIC. YeJl. ¥ 0)KUJAeMOI POJJOKUTENILHOCTBIO )KU3HU TIPU POKICHHUHU, KOTOPbIE N300paXKEeHbI B
BU/JIE KOPPENISLIMOHHOTO MOJIS.

3aBUCUMOCTb NMPOAOIKUTENBHOCTU XU3HN OT YPOBHA 3aboneBaemocTv B
AETCKOM BO3pacTe

MR 80 0 Qoprreeg, .

NPOAO/IKUTENIbHOCTDb KU3HU

0 500 1000 1500 2000 2500

ypoBeHb 3a6onesaemoctn

MoxHO mnpenmnosaraTb, 4ro MEXKIY YPOBHEM 3a00J€BAEMOCTH HACEJIEHUS U 0XHIAeMOH
IIPOJOJKUTEIBHOCTBIO KU3HHU:
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a) 3aBUCUMOCTB OTCYTCTBYET

0) uMeeTcs mpsMasi THHEHHAS 3aBUCUMOCTD CJIa00i TECHOTHI

B) UMEETCS IIpsiMast TMHEHHAs 3aBHCUMOCTh CHIIbHOM TECHOTHI;
0) mMmeeTcst oOpaTHas JIMHEWHAs: 3aBUCUMOCTh C1a00# TeCHOTBI
B) UMeeTCsl 00paTHast JIMHEIHAS 3aBUCUMOCTh CHIIBHOM TECHOTHI.

3.C nomonrsto MHK noctpouts ypaBHeHue nuHeliHoi perpeccun Y = AX + B.

X 5,6 5,8 6,0 6,5 7,0 7,2 7,6 8,0
Y 2,15 3,10 3,15 4,10 4,12 4,15 5,10 6,10

IlomyuuTs ypaBHeHMe NMHEWHOH perpeccun ¢ nomouisio cpeacts MS EXCEL, cpaBHUTH MoydyeHHbIE
pe3yabTaThl. [locTpouTh ypaBHEHUs HENMMHEHHOM perpeccuu. BriOpaTh onTHManbHOE ypaBHEHHE.

2.2. Pemuth TUIIOBBIE 3a1a41

3aganue 1. Ilo npuBeneHHeiM 3HaueHusM IQ (mo Bekcnepy) y poautenei u aereid HalTu
ypaBHEHHME JMHEHHOW pEerpeccuu MeXAy 3TUMHU IpHU3HakaMu. J[aTh NPaKTUYECKYH0 HHTEPHPETALHUIO
KO3 pHIHEHTa PETPECCHH.

Ne /it P Ji| Ne /it P pil|
1 119 130 9 92 103
2 111 132 10 111 129
3 123 112 11 110 86
4 109 106 12 116 99
5 122 118 13 98 107
6 103 102 14 121 100
7 97 103 15 109 109
8 110 109

2.3. 3aganus s TPYIIIOBOM paOOThI

3apanmne. CoOpaTh JaHHbIE O 3HAYEHUAX JIBYX KOJMUYECTBEHHBIX MPU3HAKOB y CTyICHTOB Bameit
rpynnsl (Hampumep, JaHHblE O pocTe U pasMepe o0yBu). M300pa3uth KoppensuuoHHOE OO0JIaKo,
YCTaHOBUTH Halmuue (OTCYTCTBHE) 3aBUCUMOCTH MEXy Npu3Hakamu. [Ipy Hanuuuu 3aBUCHMOCTH HalTH
YpaBHEHHE PETPECCUU U OOBSICHUTH CMBICI KO (PUILIMEHTa PETPECCHUH.

CamocTosiTe/IbHASI BHEAYIMTOPHAs1 padoTa 00yuyarouuxcs 1o Teme:
1) O3HAKOMHUTBCS ¢ TEOPETHYSCKMM MATEPHUAIIOM I10 TEME 3aHSTHUS C UCIOIb30BaHUEM KOHCIIEKTOB JICKITHA
Y/WIM PEKOMEHyeMOW Y4eOHOU JTUTEPATYPBHL.
2)_OTBETUTH HA BOIPOCHI JIISl CAMOKOHTPOJIS
e Uewm oTnruaeTcst KOppENsUOHHAS 3aBUCHMOCTh OT 3aBUCUMOCTH (DYHKIIMOHATIHLHOMN?
o Kakue npeanonoxeHus 0 KOppensiMOHHOM 3aBUCHMOCTH MOKHO BBIIBUHYTh, aHATTH3UPYS GopMy
KOPPEJSILIMOHHOr0 001aka?
e Kakoii MeToq HCTIONIB3YETCA JJIs1 HAXOKICHUSI TEOPETUUECKHUX YPABHEHHU I perpeccuu?
o Kaxkue cpencrsa MS EXCEL MoxHO HcIonb30Bath A1 HAX0XKIEHUS TEOPETUIECKUX YpaBHEHUN
NapHOM perpeccun?
3) _BBINOJHWUTE MPAKTUYECKUE 33 aHUS:
Bananue 1. MccnenoBanue 27 cemeit mo cpearenymieBomy noxoay (X) u coepexenusm (V) mano

pesynbTatel: X =144 y.e., Sx=34 y.e., Y =54 y.e., Sy =13 y.e., Xy =7960 (y.e.)>. IIpu 0=0,05 nposeputh
HAJINYKE JINHEMHOM CBSA3U MexXay X u V.

3amanne 2. CoOpaHbl JaHHBIE O 3HAYCHUSIX IBYX KOJIMYECTBEHHBIX NMpH3HAKOB X U ¥V mo 60

HCIIBITYCMbIM.
| yix]| 02 | 24 | 46 | 6-8 | 8-10 |

WUTOTO |
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0--0,2 2 2 4

0,2--0,4 2 7 10 19

0,4--0,6 2 17 7 26

0,6--0,8 4 3 2 9

0,8--1,0 2 2

UTOoro 4 11 31 10 4 60
Tpebyercs:

a) B npsMoyroibHO# cuCcTeMe KOOPIUHAT MOCTPOUTH SMITUPUYECKYIO JInHUIO perpeccun Y (X);
b) OueHUTh TECHOTY IMHEHHON KOPPEIIAIIUOHHOM CBSI3H,
c) CocraButh nMHEHHBIC ypaBHeHHs perpeccun Y (X ), HOCTPOUTH ee rpaduk.

Pexomenayemas iuteparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.11. Maremaruka. - M.: FOpaiir, 2012

2. Y1kun B.b. MaremaTtuka u uadopmaruka [ Inexktponnsiid pecypc].: M. - Jlamkos u K, 2016, (3bC
«YHHBEpCUTETCKas OMOINOTEKa OHIIAH )

JlonoHUTEIbHAS:

1. baBpun N.U1. Beicast matemartuka. - M.: Akanemusi, 2002

2. [Munager B.C. Breiciras MaTemaTrka.: yaeOHUK [1s By30B. — M.: DTAP-Menma, 2006, 2007.

3. COOpHUK 3a/1a4 110 BBICIIICH MaTeMaTHKe JijIsl 3koHoMKCcTOB/Tox pea. B.U. Epmakosa.- M.: UHOPA-M,
2002

Paszgen 6. MaremaTuyecKue MeTOAbI ONTUMU3AIMH.
Tema 6.1. MaTemaTH4ecKHue METOAbI ONITUMHM3AUNA

Leawb: cioco6¢cTBOBAaTh (HOPMHUPOBAHHMIO CHCTEMbI TCOPETHUECKHUX 3HAHUH O MATEMAaTHYCCKUX MOJCIIAX H
nux HpI/IMeHCHI/IIO B MCHCI>KMCHTC.
3agaun:
. paCCMOTpeTB OCHOBHBIC IMTOAXOObI K HOCTpOGHI/IIO MATCMATHYCCKUX MOI[CJICﬁ ﬂBJ’IeHI/If/'I nu
MIPOIIECCOB;
. I/I3y‘-II/ITI) METOAbI HOCTpOGHI/IH 158 peanmam/m MATEMATHUYCCKUX MOZ[GJ'IGfI;
« OOYyYHMTH CTYICHTOB METOJaM MTOCTPOCHHUS U pean3alii MaTeMaTHUYeCKUX MOJIENIEH, a TaKkKe
MPAKTUIECKOW MHTEPITPETANN TIOTyYEHHOTO Pe3yJIbTaTa.
« copMHUpOBaTH HABBIKH UCIIOIB30BAHUS MATEMATUYECKUX METOJIOB JIJIsl PELICHHS 3a/1a4 B
00J1aCTH JIOTUCTHKH U MEHEKMEHTA.

OOyuarouuiicsi 10/2KeH 3HaTh: chepy U BO3ZMOKHOCTh MPUMEHEHHUS Pa3IMUHBIX MaTeMaTHUYECKUX
MOJIeJIe¥ B MEHEPKMEHTE;

OOyuarommiicss /0JKeH YMeTb: OCYILECTBIIATh IIOCTPOEHHUE MaTeMaTHYecKOM Mojenu s
paspelieHns MpakTu4eckod NMpoOJeMHON CUTyallMM, pealu30BbIBATH MOJIYYEHHYIO MOJENb U JaBaTh
IIPAKTUYECKYIO0 MHTEPIIPETALMIO OIYYEHHBIX PE3YJIbTATOB;

OOyuaromuiics J0J17KeH BJIa/IeTh: HAaBbIKAMU BbIOOpAa MAaTeMaTUYECKOM MOJAENU NS pa3pelieHus

NPaKTUYECKOH MPOOIEMHON CUTYyallul U OLIEHKH MTOTPELIHOCTH BEIOPAHHOM MOJIeINH.

CamocrosiTeJIbHAs ayIMTOPHAasi padoTa o0yuyalwuumxcsi Mo TeMe He mpeaycMoTpeHa Paboueit
IIPOrpaMMOi

CamocrosiTesibHAs BHEAYIUTOPHAs padoTa 00y4aouxcs Mo TeMe:
3amanus JUIsl CaMOCTOSITEIbHOM BHEAYAUTOPHOM paOOTHI CTYACHTOB 110 YKa3aHHOW TeMe:
1) _O3HAKOMHTBCS ¢ TEOPETUICCKUM MATEPHAIOM IO TEeME 3aHATHSI C UCIIOJIb30BaHHUEM KOHCIICKTOB
JEKINN 1/WIH PEKOMEHIyeMO YIeOHOU JTUTEPATYPHI.
2) OTBETUTH HA BONIPOCHI JIJIsi CAMOKOHTPOJIS
e Yr0 nmoHMMaeTcs oA MaTeMaTUueCKOW MOJIEIbIO?
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e HazoBuTe OCHOBHBIE 3TAIBl MATEMATUYECKOTO MOJICITUPOBAHHUS.
o Kaxkue BbIAETSAIOTCSA BUALI MATEMATHYECKUX MOJIEIEH?
e Kakue BUIbl MAaTEMaTUUYECKUX MOJIEICH MPUMEHSIIOTCS B TICUXOJIOTHH?

3) HDOBGDI/ITB CBOM 3HAHUS C UCTIOJIb30BAHUEM TCCTOBOT'O KOHTPOJIA
1. Nmeercs MaTpuua BeIMrphITE

ObcTosTenseTBa ObcTosTenbpCTBa Ob6cTosTeNHCTBA
1 2 3
ctparerus 1 2 3 8
cTparerus 2 3 9 0
cTparerus 3 3 4 5
YcTaHOBUTH COOTBETCTBUE MKy HOMEPOM CTPATETHH U CYOBEKTOM, [Tl KOTOPOTO 3Ta CTpaTerust 0yIeT ONTUMATbHOM

ctparerus 1 YwcThIi peanmct
cTparerus 2 OntumucT
cTparerus 3 Ieccumuct

2.  YCTaHOBUTE COOTBETCTBHE MEXIY OTAIIOM MAaTEMAaTHIECKOT0 MOJCIIMPOBAHMS U TIOPAAKOM €TI0 OCYIICCTBIICHUS:

DopMyHpoBKa MPaKTUIECKOH MPOOIEMbI Ha MaTEMaTHIECKOM S3bIKE 1
Pemenne MaTemMaTHdaeckoi 3axaun 2
[IpakTndeckass  MHTEpIpEeTanys  MOJYYEHHOTO  MaTeMaTHYEeCKOTO 3
peleHust

3. Br10op onTUManeHOM CTpaTerny 1o MPHHIMIY «MHHHMAKCa) OCYIIECTBISIET:
a) ONTUMHUCT;

0) MeCCUMHCT;

B) pEAUCT;

I) CyOBEKT, JKeIarolii MUHUMHU3HPOBATh PUCK.

4. TIpuHsTHE ONTUMAJIBHOTO PEIICHHUS B YCIOBHUAX YaCTHYHOM HEONPEEIICHHOCTH 03HAYAET, YTO CYOBEKT BBIOMPAET
OIHY U3 CTpaTeFI/Iﬁ IMOBEACHUA U IIPU OTOM!

a) He 3HAeT, B KaKUX 00CTOATENbCTBaX OH MOXKET OKa3aThCs;

0) 3HaeT, B KakuX OOCTOSTENLCTBaX OH MOXKET OKa3aThCs, HO HE 3HACT, KAKOBBI BEPOSTHOCTH HACTYIUICHUS ITHUX
00CTOSITCIILCTB;

B) 3HAaCT, B KaKHX 00CTOSATENBCTBAX OH MOJKET OKa3aTbCsA, W 3HACT, KAKOBBI BCPOATHOCTU HACTYIUICHUSA IOTUX
00CTOSITCIILCTB;

T') 3HAEeT, B KAKUX 0OCTOATEIBCTBAX OH OKAXKETCH.

5. B marpulie nepexo/ia, COOTBETCTBYIOIIEH AUCKPETHOMY MaPKOBCKOMY ITPOIIECCY:
a) CyMMa 3JIEMEHTOB [0 CTPOKaM JIOJDKHA ObITh paBHa 1;

0) cymMMa 3JIEMEHTOB I10 CTOJIOIaM JIOJDKHA OBITH paBHa 1;

B) CyMMa BCeX 3JIEMEHTOB JI0JKHA ObITh paBHa |

4) BEITOJIHATE NPaKTHUECKHE 3aJaHMS:
3aganue 1. 3aKOHCTIEKTUPOBATH PEIICHUE 33/1a4H.
[IpeanpusiTie BRITYCKAET J1Ba BUJIA MPOAYKIIMU A U B, 17151 Tpou3BOACTBA KOTOPBIX UCIIOJIb3YETCS
CBIpbE TOJILKO TPEX BUIIOB.
JI71st I3roTOBIIEHUS SUHUIIBI U3ENHs A TpeOyeTCsl 3aTPATUTh ChIPhs KaXI0T0 BH/IAa B KOJTUYECTBE
a1, a2, a3 KT COOTBETCTBEHHO, a JIJII €AWHHMIIEI U3Aenusa B — B koimnuecTse b1, b2, bs kr.
[Tpou3BoaCTBO 00ECIIEYEHO CHIPHEM KaXKAOTO BUA B KOJIUUYECTBE P1, P2, P3KT COOTBETCTBEHHO.
CTouMOCTb €AVHHMIIBI U3AETUsI A COCTaBISIET O ThIC. py0., a u3aenus B — B Toic. pyo.
CocTaBuTh MJIaH MPOU3BOJICTBA 3eNUl A 1 B, KOTOpBIN 00ecneunT MakCUMaIbHYIO IPUOBLTH OT
TOTOBOM MPOAYKIUH.

Tlokazarens Uznemne A N3nemue B 3anachel ChIpbs, KT
[nan BBITyCKa X1 X2
Pacxon 1 ceIpbs, Kr a =2 b,=5 p, =432
Pacxom 2 ChIpbsi, KT a,=3 b, =4 p, =424
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Pacxon 3 ChIpbs, KT ,=b b,=3 p, =582
CTOMMOCTS, THIC. PYO. a=34 B =50

Pemmth IMOCTaBJICHHYIO 3aa4y rcOMCTPUICCKUM MCTOJOM.

Pemenue.

1. DKOHOMHKO — MaTeMaTuyeckas IOCTAHOBKA 33/1auu:
e 1I3BeCTHO, YTO BEIMYMHA JOXO/A JIUMHENHO CBsA3aHa CO CTOMMOCTBIO FTOTOBOM IIPOAYKUMH X1 U X2.

[TosTomy nenesast Gpynkmus 6yner umeth Bun: L= (aX + BX ) — Max umm, B Hamem cydae:
1 2

L =(34x, +50x,) —> max;
e OOBEeM IPOU3BOACTBA HE MOXKET OBITh OTPUIIATEIILHON BETMYHMHON, TIOITOMY:
X, >0

X, 20
e VYuuThIBas HOPMBI 3aTPaT CHIPhS W HAa MPOM3BOJCTBO KAXKIOTO BUAA M3MENUS U TO, YTO OOIIHE
3aTpaThl HE JOJIKHBI IIPEBLINIATE HMCIOIIUECA PCCYPCHI, 3alIMIIEM CIICAYIOIINUC OTPAHUYCHUA:
ﬂ%xl + 5%, £432
X +4X <424
1 2
| 5x + 3X <582

L 1 2

2. MaremaTuueckas IIOCTaHOBKA 3a1a4n.

U3 cymecTByOMIEro MHOKECTBA PEIIEHUH CHCTEMBI IMHEHHBIX OTpaHUIeHuUH 1o pecypcam chipbs (C1):
(x,>0
| X, 2 0
ﬁ 2X,+5x,<432
3X +4x <424
| 5x* +3x? <582
L 1 2
HE0OXOIMMO HaWTH TaKHe BETMYMHBI 00beMa MPOU3BOACTBAa M3Aenuil X1 U X2, KOTOpbIE OBI
00ecreurIn MaKCHMaJIbHYRO BEJTMUMHY 10X0/1a B uHeiinoi gpynkuun nenn: L = (34%, + 50%,) — max

2. AIroputm penieHus 3a1a4i FeOMETPUYECKUM METOI0M:
e HepasenctBa (3) — (5) cucrembr Cl mpeoOpasyeM TakuM 00Opa3oM, 4TOObI B UX JIEBOH YacTH
HAXO/WJIach TOJBKO OFHA MEepeMeHHas X, C eIUHUYHBIM Ko3(dduuuentom. Ilomyuum cnenyrouryro

CUCTEMY JIMHEHHbIX HepaBeHCTB (C2):
(x, >0

X2 >0 2
X <86,4— X
{ P
X <106- X
| 2 1
|x <194- "x

2

O |

1

w |
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e JlocTpouM Kaxa0e HepaBeHCTBO cucTeMbl C2 B IpSAMOYTOJIBbHOM cucTeEME KOOPAMHAT ¢ ocsiMu X1 1 Xo.
s 3T0r0 CTpouM rpaduKy NpSAMBIX JMHUHA, COOTBETCTBYIOIIMX KpallHUM 3HAYEHHUSM HEPaBEHCTB
cuctembl C2 (cm. puc. 1 —5):

qxl =0

|X. =0

® X -864-“x

2 1

1

X =106—- X

| 2 1
|x =194- "X

2 5 1

N

(
I'eomeTpHUECKUM pELIEHNEM KaX/10r0 HepaBeHCTBA Oy 1eT COOTBETCTBYIOILAS YaCTh MOIYINIOCKOCTH,
nexaras Beime (1 — 2) nim Hwke (3 — 4) rpaduka npsaMoii.
e (CBezieM Bce MOCTPOCHUS B OJIHY CHCTEMY KOOpAUHAT (CM. puc. 6).
e Cucreme Cl ynoBieTBOPSAIOT KOOPIMHATHI BCEX TOYEK, JIeKAIIUX HA CTOPOHAX U BHYTPHU
nsatuyronbHuka ABCDO, BepiinHbl KOTOPOro UMEIOT KOOPIMHATBHI:

A(0; 86,4);

B(56; 64);

C(96; 34);

D(116,4; 0);

O(0; 0).

e ]Iy HaxOX/IEHUS ONTUMAIBLHOTO penieHus cucteMbl Cl, Ui KOTOpOro JIMHEHHAs 1eneBast (yHKIHS

L = 34x, + 50X, npunumaer nauGosnbiee 3HaYEHHE, JOCTATOUYHO HAWTH 3HAUYEHUS TOM (yHKLIUH B
BEpPIIMHAX MATHYTOJILHUKA U U3 TIOJTyYEHHBIX YHCEIl BHIOPATh HanbGoIbLIEE:

L(A)=34-0+50-86,4=4320
L(B)=34-56+50-64 =5104
L(C)=34-96 +50- 34 = 4964
L(D)=34-116,4+50-0=3957,6
L(O)=34-0+50-0=0.
Takum obpasom, L, =L(B)=L(56;64)=5104, t.e. npeanpustue monyyaer HauGOJBIIYIO

NpUOBLIb MPH BITYCKE 56 eAuHUL u3aeaust A u 64 eauHuIb! u3aenus B.
BeiBoga. [Ipennpusitiio Hanbosee BEITOJHO BhIITycKaTh 56 enunun u3aenus A u 64 eaunuis! usaenus B.

3aganue 2. 3apnanme 1.lMmeercs coumanbHass Trpynmna M3 4YeTbipex dYenoBeK. W3 Hux 3-uil He
MPUCITYIIUBACTCS HU K YbeMYy MHEHUI0, a 1-b1if U 4-blIif C OIMHAKOBBIM BHUMAHHEM MPUCIYIIUBAETCS KaK K
CBOEMY MHEHUIO, TaK M K MHEHHIO 2-T0, a IIs12-TO B OJMHAKOBOW Mepe Ba)KHBI MHEHUS BCEX, B TOM UHUCJIIE
n cBoe. IlepBoHavyasibHO 1-bIif W 3-uMil NPUAEPKUBAIOTCA Pa3HBIX TOYEK 3pEHUs,4-bI JEPKUTCS
HEUTpanbHO, a 2-0M cornamaercs ¢ 3-uM. YUTo mpou3oieTr ¢ MX MHEHUSMH TI0C]e JIOCTAaTOYHO
JUTUTEILHOTO OOIICHHS?

3ananue 3.CoctaButh Tpad U MaTpuIly repexosa ajs npoiecca ooydenus: ObydaeMoMy MOIAlOTCs 1B
CTHMYJa C IIeNIbI0 YCTAaHOBUTH CBSI3b C MPaBUIBHOW peakiueil. Bo BpeMs ombITa HCHBITYEMBIH MOKET
BOCIIPHHSTB TIEPBBIN CTUMYJ ¢ BeposaTHOCTHIO 0,3, BTopoii --- 0,6, 06a --- 0,1. Eciu cBs3b XOTs OBI ¢ O;THUM
BOCIIPUHATHIM CTUMYJIOM HMEeTCs, OHa MOATBEepXkaaercsi. Eciu cBs3M HE HE OBUIO ---OHA MOXKET
YCTAaHOBUTBLCS TIPU BOCIIPHUATHS IEPBOTO CTUMYJa ¢ BeposaTHOCTBIO 0,5,BTOporo --- 0,7, obomx --- 0,9.
CocTosiHUS TOAPA3ACNAIOTCS 110 YUCTY CTUMYJIOB, C KOTOPBIMU YCTAHOBJICHA CBS3b.

Pexomenayemas iureparypa:
OcHoBHas:
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1. boromonog H.B., Camoiinenko I1.11. Matematuka. - M.: FOpaiirt, 2012

2. Y1kuH B.b. Marematuka u nHpopmartuka [ dnekTponHslii pecypc].: M. - amkos u K, 2016, (O3bC
«YHUBepCUTETCKas OMOIMOTEKA OHJIAIHY)

JlonmoHUTEIbHAS:

1. baepun U.U. Breicias matematuka. - M.: Akagemusi, 2002

2. [Munages B.C. Breiciras matemaTuka.: yaeOHUK 11 By30B. — M.: DTAP-Menua, 2006, 2007.

3. COOpHUK 3a/1a4 10 BBICIIICH MaTeMaTuKe Jijis 3koHoMucToB/mox pen. B.U. EpmakoBa.- M.: UHOPA-
M, 2002
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A|(86,4; 0)
~ B (56; 64)

7 C(94; 34)

0(0; 0) D (116,4;0) x

Pasznenni 5 - 6.
Tema 6.2. UTorosoe 3ansitue.

Hesab: oueHUTH ypOBEHb C(POPMUPOBAHHOCTH 3HAHWH, yYMEHUH W HABBIKOB CTYICHTOB IIO
IIPUMEHEHHIO BEPOSATHOCTHBIX M CTATUCTUYECKUX METOJIOB JJISl PELICHUs TUIOBBIX U NPO(eCcCHOHATbHbBIX
3a/1a4.

3agaun:
u OLICHUTDH ypOBCHB IIOHUMAaHUA CTy,[[CHTaMI/I OCHOBHBIX BepOSITHOCTHI)IX U CTATUCTHYCCKHUX

MCTOJOB AJIA pCIICHUS 3a1a4 B o0nacTh OMOXHUMHH.
- OIIGHI/ITI) YMCHHE CTYACHTOB MCIIOJIB30BAaTh BCPOATHOCTHBLIC U CTATUCTUYCCKUC MCTOABI IPU

pCUICHUHU 3a1a4 B obnacTu 6I/IOXI/IMI/II/I;
- OHGHI/ITB C(bOpMPIpOBaTL Y CTYACHTOB HAaBbIKOB HMCITOJIB30BAHUA BEPOATHOCTHLIX U CTATUCTHYCCKUX

METOIOB B 00JIaCTH OMOXUMUH.

Oﬁytmmmm‘ica AOJIZK€H 3HATb: OCHOBHBIC BEPOATHOCTHBIC U CTATUCTHYCCKUEC METOBI.
OﬁyqammnﬁCﬂ JAOJIZKEH YMETb: OITUCBIBATH MHOKECTBO CTATUCTUICCKUX METOAOB, TPUMEHUMBIX

JUISL TPOBEPKH PE3YJIbTATOB HAYYHOTO UCCIICIOBAHUS,
OOyuarommiicst 10J15KeH BJIaJIeTh: HaBbIKAMH BBIOOpAa CTATHCTUYECKUX METOJIOB ISl aHAIHM3a

Pe3yJIbTaTOB HAYYHOI'O UCCIIEJOBAHMUSI.

CamocrosiTe/ibHAA Ay AUTOPHAasi paboTa 00y4yarommxcs 1o Teme:
1. lIpakTHYyeckas MOATOTOBKA
1) BeinosiHeHue 3a1aHUs TPOBEPOUHOI paboThi No 2 (110 MHANBUJIYaTbHOMY BApUAHTY).

TemaTHnka BapuaHTa IPOBEPOUYHON PabOTHI
3angaua 1. Ctatuctudeckas o0paboTKa BEIOOPOYHBIX KOJTMUYECTBEHHBIX JTAHHBIX

321,[[8.‘-18. 2. HpOBCpKa CTaATUCTUYCCKOI'O KpUTCPH.
321,[[8.‘-18. 3. HpOBepKa Ha HAJIMYUEC KOPPEIALUN KOJIMYCCTBCHHBIX WMJIN KAYCCTBCHHLIX TAHHBIX.

2) 3ammra pedepaTos.

CamocrosiTesbHAs BHEAyIMTOPHAs pad0oTa CTyAeHTOB

1) O3HAaKOMHTBCS ¢ TEOPETHYSCKMM MATEPHAIIOM I10 TEME 3aHSITHUS C MCIOIb30BAaHUEM KOHCIICKTOB JICKITHI
U/WIN peKOMEeH1yeMol yueOHOW AUTepaTyphlL.

2) ITpoBectu TpeHHPOBOYHOE TecTpoBaHue B cucreme Indigo.

3)_T1oAroTOBUTECS K 3aIuTe pedeparos.
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Pexomennyemast aureparypa:

OcHoBHas:

1. boromonos H.B., Camoiinenko I1.1. Marematuka. - M.: FOpaiit, 2012

2. Ytkun B.b. MaremaTuka u uadopmaruka [ nekTpoHHbIN pecype].: M. - [lamkos u K, 2016, (3bC
«YHUBEpCUTETCKas OMOIMOTEKA OHJIAIHY)

JlonmoHUTEIbHAS:

1. [lIumaues B.C. Bricmias maremaruka: yaeOHUK 11 By30B. — M.: DTAP-Menua, 2006, 2007.

2. COOpHHUK 3aj1a4 0 BRICIICH MaTeMaTHKe i 3KoHoMucToB/mox pea. B.M. Epmakosa.- M.: UHOPA-M,
2002
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denepaibHOE TOCYAAPCTBEHHOE OI0KETHOE

00pa3oBaTeNbHOE YUPEkKACHUE BBICIIETO 00pa30BaHuUs
«KupoBCcKuii rOCy1apCTBEHHBIN MEIUIITUHCKUN YHUBEPCUTET
Munucrepcrsa 3apaBooxpanenus Poccuniickoit denepanuu

Kadenpa puzuku u MeauunHcKoi HHPOpMATUKU
IMpuaoxenne b k paéoueii nporpaMMe IMCUMILIHHbBI

OIEHOYHBIE CPEJACTBA

AJIsl IPOBeJeHN sl TEKYIIero KOHTPOJISI U IPOMeKYTOYHOM aTTecTAlMU 00yUYalomuXcst
1O JUCHUIIMHE

«MATEMATHUKA»

Hanpasienue noarorosku: 38.03.02. Meneax:kmeHT
Hanpasaennocts (nmpoguiis) OIIOII - MeHen:KMeHT B 31paBOOXPAHEHUH
®opMa 00y4YeHHUsI: OYHO - 3204HAS

1. Iloka3aTenu u KPpUTECPUHA OLNCHUBAHUA KOMIIeTEHIINI Ha PA3JTHYHBIX 3Tanax ux ([)opanOBamm,

OIIMCaHHue IIKAaJ OHCHUBAaHUA

Iloka3zarte
JM
OLICHUBaH
ua

OueHnouHoe
Kputepuu n mkajibl oneHUBaAHUS
CPEeACTBO

ULt ULt
TEKyILer | MpOMex
HeynosjaerBoput | YaoBieTBOpHTE] e P .
Xopowo OtanyHo 0 YTOYHOU

€JbHO bHO

KOHTpOJI | arTecta

s MU

nmoaxon AJisd peuICHM NMOCTABJICHHBIX 3a4a4

YK-1. CriocobeH ocymecTBIsITh TOUCK, KPUTHUECKHIH aHAIIN3 U CHHTE3 HH(pOpMaIHK, TPUMEHITH CHCTEMHBIN

nH(pOpMAITHIO, TpeOyeMyTo sl pelIeHNs TOCTABICHHOHN 3a/1a4

N YK-1.1 Aranusupyer 3a7a4y, BeIICIAS €€ 0a30BbIC COCTABJISIONIUE, ONPEIEISICT U PAHKUPYET

3HaTh He 3naer He B nonnom 3Haer 3HaeT Tect Tectupo
YHUBEPCAJIBHOCTh o0BeMe 3HaeT YHHUBEPCAJIBHOCTh | YHMBEPCAJIBHOCTD Pedepar | Banue
XapakTepa YHUBEPCATLHOCTb XapakTepa XapakTepa Cobecen
3aKOHOB JIOTUKH XapakTepa 3aKOHOB JIOTUKH 3aKOHOB JIOTUKH OBaHHE
MaTeMaTHYeCKUX 3aKOHOB JIOTHKU MaTeMaTHYECKUX MaTeMaTHYECKIX
paccyxIeHui, uxX MaTeMaTHYECKUX paccyXIeHUii, uxX paccyXIeHUH, UX
IIPUMEHHUMOCTb BO | pacCyXIeHHH, UX NPUMEHUMOCTh BO | MIPUMEHHUMOCTH BO
BCEX 00JIACTSIX MPUMEHUMOCTb BO | BCeX 00JacTsIX Bcex 0bmacTsIx
YEeJI0BEYECKOH BCEX 00JacTIX YeJI0BEYECKOH YeJI0BEYECKOI
JIeATeNTbHOCTH, YeJI0BEUECKOM JeATeIHOCTH, JIeSITEIIbHOCTH,

OCHOBHbIE JIeATEIbHOCTH, OCHOBHBIE OCHOBHBIE
IIPaBUJIA ¥ METOABI | OCHOBHBIE MpaBUJIa U METOABl | MPaBUIIA U METOMBI
pELIEHNs TUTIOBBIX | TPAaBHJIA M METOABI | PEIICHHS TUIOBBIX | PEIISHUs THIIOBBIX
3a71a4, JI0IyCKaeT pelIeHNs THIIOBBIX | 3ajad, HO 3aj1ad.
CYIIECTBEHHBIC 3a7a4 Win JIOITyCKaeT
OmMOKH JIOITyCKaeT HE3HAYUTENIbHbIE

CYILIECTBEHHbBIE OIIIMOKH B

OIIIOKH paccyXIeHUsX.

Ymers He ymeer pemats Yactu4HO ymeer VYmeer pemats VYMmeer pemats Tumnoser | IIposep
TUIIOBBIE 33J]aUl C | peIlaTh TUIOBBIE THUIOBBIC 337]a4ll C | TUIOBBIE 33JaUU C | € 3ajJaud | Ka
HCIIOJIb30BaHUEM 3a7a4 C HCTIONIb30BaHUEM UCIIOJIb30BaHHEM IIpoBep | mpaxTuu
OCHOBHBIX CBOICTB | HCIOJIb30BaHUEM OCHOBHBIX CBOIICTB | OCHOBHBIX CBOMCTB | OYHas €CKHX
(byHKUMi, 0OCHOB OCHOBHBIX CBOWCTB | (DyHKIMI, OCHOB (byHKIMi, OCHOB pabota HaBBIKO
maddepeHnransH | GyHKONH, OCHOB maddepenmmane | muddepeHmansH B
oro u maddeperHmanee | oro u oro u (pewen
HHTETPaJIbHOTO oro u HMHTETPAJIBHOTO HMHTETPAJIBLHOTO ue
HCUUCIIEHUS U UHTETrpaIbHOTO HCUUCIICHUS U UCUUCIICHUS U TUIOBBI

UCUUCIICHUS U MaTeMaTH4ecKon MaTeMaTU4eCKON X 3af1a4)
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MaTEMAaTHYECKOMN MaTeMaTHYECKON CTaTHCTUKH, HO CTATUCTHKH, Cobecen
CTATHCTHKA CTAaTHUCTHKH, JIOITyCKaeT MIEPEHOCUTh OBaHHE
JIOITyCKaeT HECYIIIECTBEHHBIE HW3BECTHEIC
CYIIECTBEHHBIC OIIMOKH METOBI Ha
OIIIOKH HETHUIIOBBIE
3aa4H.

Brnagets He Bmanmeer He momHOCTEIO Bmameer CobopHo Brameer | Tumossl | Ilpoep
MaTeMaTHYeCKOM BIIJICET MaTeMaTUYECKOM MaTeMaTHYEeCKOI e3agaun | Ka
TEPMUHOJIOTHEH, MaTeMaTH4YeCKOu TEPMHUHOJIOTHEN, TEPMUHOJIOTHEH, Tect NPaKTU4
MaTEeMaTHYECKUM TEPMUHOJIOTUEH, MaTeMaTHYECKUM MaTEeMaTHYECKUM IIpoBep | eckux
anmapaToM s MaTeMaTHIECKAM anmapaToM I anmapaToM IS OoYHas HaBBIKO
00paboTKH, anmapaToM JJist 00paboTKH, 00paboTKH, pabota B
aHalu3a u 00paboTKH, aHajau3a 1 aHalM3a u Tectupo
HMHTEPIIPETANT aHajn3a u HWHTEPIIPETauN HHTEPIIPETANT BaHUE
MIOJTyYEHHBIX HHTEpIpeTaln MOJTyYEHHBIX MOJTyYEHHBIX Cobecen
SKCTIEPUMEHTATIBH MOJTyYEHHBIX SKCIIEPUMEHTATIBH JKCIIEPUMEHTAJIbH OBaHHE
BIX JJAHHBIX, AKCIIEPUMEHTAIIBH BIX JJAHHBIX, HO BIX JTAHHBIX.

MOXKET JIOMYCKaTh BIX JJAHHEIX, MOXET JIOMyCKaTh

CYIIIECTBCHHBIE MOJKET JIOITyCKaTh HE3HAYUTEIbHBIE

OIIINOKH. CYIIECTBEHHBIE HETOYHOCTHU U
OIIHOKH. OILIMOKH.

NI YK-1.2 HaxoauT ¥ KpUTHYECKU aHATM3HPYET HH(OPMAINIO, HEOOXOIUMYIO JIJIsl PELICHUS

3aJa4Hu.
He 3naer YacTuyHO 3HaeT B ocHOBHOM 3HaeT | 3HaeT OCHOBHBIE Tecr Tectupo
OCHOBHBIC METO/IbI | METOJIBI X IPUEMBI | METOJIBI M TIPHEMBI | METOJbI M IIPHEeMbl | Pedepar | Banue
U TIpUEMBI paboThl | paboThI CO paboTsI co paboThI co Cobecen
CO CIPaBOYHOM CIIPaBOYHOM CIIPaBOYHOU CIIPaBOYHOM OBaHUE
JIUTEPaTypoOil 1o JIUTEPATypOil IO JIUTEPATypOH 10 JIUTEPATypOil 1O
TeMe TeMe TeMe TeMe
TIOCTABJICHHOMN MIOCTaBJIEHHOM MOCTaBJIEHHOU MIOCTaBJIEHHOM
3a7a49m, MOXKET 3a7a4qM, MOXKET 3a7a4m, HO MOXKET | 3aJadu.
JOIYCKaTh JIOITyCKaTh JOIYCKaTh
CYIIIeCTBCHHBIC CYIIECTBEHHBIE HECYIIIECTBCHHBIC
OIITHOKH. OIIIMOKH. OIIIHOKH.

YMmerb He ymeer YactuuHo ymeer B uenom ymeer YmMmeer Tunosstl | [IpoBep
aHAJIH3UPOBATH, aHaJM3UPOBATh, aHaJM3UPOBATH, aHaI3UPOBATh, €3amaun | Ka
OIICHWBATH U OILICHHUBATh U OLICHUBATH U OIICHHUBATh U [poBep | mpakTHa
CpaBHUBATh CpaBHUBATh CpaBHUBATh CpaBHUBATh OouHas €CKUX
MOJTyYEHHYIO MOJTyYSHHYIO MOTYYEHHYIO MOJTyYEHHYIO pabota HaBBIKO
HHPOpPMAIIHIO, HH(OpPMAIIHIO, HHPOPMAIIHIO, HHPOpPMAIIHIO, B
JIeTIaTh BEIBOEI, JIeTaTh BBIBOJIBI, JIeTIaTh BEIBOIBI, JIeNaTh BHIBOIBL. Cobecen
HO MOXET MOJKET JIOMTyCKaTh | HO MOXET OBaHUE
JIOITyCKaTh CYIIIECTBEHHBIC JIOTTyCKATh
CYIIeCTBCHHBIC OIIOKH. HECYIIIECTBECHHBIC
OIIMOKH. OIITNOKH.

Brnanets He Bnaneer YactruHo BiaajgeeT | B menoM Biageer Binaneer Tunosel | Ilposep
HaBBIKAMH pa0OThI | HABBIKAMH PAOOTHI | HABBIKAMH PA0OTHI | HABBIKAMHU €3a7aun | Ka
CO CIIPaBOYHOMI CO CIIPAaBOYHOM CO CIIPaBOYHOM CaMOCTOSTEIHbHON Tect MIPAKTHY
JINTEPATYPOH, JIUTEpaTypoH, JIUTEpaTypoil, HO paboTsI co IIpoBep | eckux
Tpedyer Tpedyer Tpebyer CIPaBOYHOM O4YHas HAaBBIKO
3HAYUTEIBHBIX 00s13aTeNBHBIX HE3HAUUTEJIbHBIX JIUTEPaTypoil. pabora B
HaTPaBJISTFOIINAX HaTPaBJISIOIINX HaNpaBJBFOIINAX Tectupo
YKa3zaHuil, YKa3aHUiL. yKa3aHUil. BAaHHE
JOIyCKaeT rpyOsre Cobecen
OIINOKH. OBaHUE

2. TunoBbie KOHTPOJIbHbIC 3AITaHUA U HHbIC MAaTEPHUAJIbI

2.1. llpumMepHbIH KOMIUIEKT THNOBBIX 3aJaHUH 1JIs1 OLEHKU cOPMHPOBAHHOCTH KOMIeETEHIHId,
KPUTEPHUHU OLEHKH

78




Koo

KomnemeH Komnnexm 3adanuii 0na oyeHKu cpopmuposanHocmu KomnemeHyuil
uuu
IIpumepHBIe BONMPOCHI K co0eceI0BAHUIO HA IK3aMeHe
VK-1 (1MOJIHBII epeYeHb BOMPOCOB — CM. II. 2.2):

1. Marpuusl. [eiicTBus ¢ MaTpuuamMu: CIOKEHUE, YMHOXKEHHE HA YUCIIO. Y MHOXKEHHE

MaTpHIL

Onpenenurens MaTPHIIB, IO CBOWCTBA U CIIOCOOBI BEIYMCIICHUSL.

CucreMa JIMHEHHBIX YPaBHEHUI, ONIPEIEIICHUE YU CIIA €€ PEILICHUM.

4. ®yukuus, 006JIacTh ONpeaeseHNs U 001acTh 3HaUeHUH (PyHKINHU. DiIeMeHTapHbIe QYHKITUH
u ux rpaduxu. CioxHas QyHKIIHS.

5. IIpousBopaHasi: ee reOMETPUUECKUN U (PU3UIECKUIN CMBICIT.

wmn

6. IlpomsBoaHas MOCTOSHHOW, CyMMBI, IPOMU3BECHUS, YACTHOTO, OOPAaTHON M CIIOKHOM
GbyHKIMN

7. DxcTpeMyM QYHKIHMHU JBYX ITEPEMEHHBIX, HEOOXOIMMOE YCIIOBHE €T0 CYIIIECTBOBAHUSL.

8. IlepBooOpa3Has u HeomnpeneneHHbI nHTerpai. CBOCTBa HEONPEAEICHHOTO HHTETpajIa.

9. OmnpeneneHHbIN HHTETPAT: ONIPEEIIEHUE, OCHOBHBIE CBOIICTBA, FEOMETPUUECKUN CMBICII.

10. [lonsitTne  muddepennmanbaoro  ypaBHenus.  OOmiee W 4YacTHOE — pEIICHHE
g depeHIInaTbHOTO YPaBHEHHUS.

11. HopmanpHblii 3aK0H pacripeneneHus. HaxoxieHue BeposTHOCTH ONaAaHusi HOpMaJIbHOM
CIIy4alHOU BEIMYMHBI B MHTEpBal. [IpaBuiio «Tpex curm».

12. Bribopka 1 reHepalibHas COBOKYITHOCTb, 3aBUCHMbIE U HE3aBUCUMbIE BBIOOPKHU.

13. Craructryeckasi TUTIOTE3a U 00IIast cCXxeMa e¢ IPOBEPKH.

14. Tlonsitue BbIOOpOUHOTrO KO3 dUIMeHTa Koppensauud. OrnpenerceHHe HaNpaBICHUS U
TECHOTHI CBS3M C TOMOIIBIO BBIOOpOYHOro Kod(duimenTa koppemsiuu. [IpoBepka
TUIOTE3bI O 3HAYMMOCTU KO3(PPUITEHTA KOPPETISIIHIH.

15. ToHsTHE ¥ MPUMEHEHUE PAHTOBOTO KOA(P(HHUIIMEHTA KOPPEIIAIIIH.

IIpuMmepsnI TECTOBBIX 32/1aHUI (PA3HOYPOBHEBbIE) /ISl TEKYLEr0 KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTallun
| ypoBeHb:
1. OmpenenuteneM Ha3bIBAETCS YUCIIO, KOTOPOE:
4) HaxomuTcs 1Mo JaHHBIM TaOJIUIBI HA IEPECEUEHHH ONIPEACTICHHBIX CTPOKH U
crondua.
5) 3amaercs KBaapaTHOM TabIHIEH — TAaOIHIICH, COepIKaIIIEii OJHHAKOBOE YHCIIO
CTPOK H CTOJIOIIOB, U BBIYUCIISIETCS TIO OMPEICIIEHHOMY MPABHITY. *
6) 3amaeTcs NpPsIMOYTOJLHOM TabHIIeH — TabuIIei, coaeprkaliiei 1000e YUCIIo
CTPOK H CTOJIOIIOB, U BBIYUCIISIETCS TIO OMPEICIIEHHOMY TPABUITY.
2. OmpenenuTeny pa3IuvyarOTCs MOPSIKOM, KOTOPBIM OMpeeNsaeTcs HX pa3Mepom, T.e.
5) KonuyecTBOM CTPOK HJIH CTOJIOIOB. *
6) ToybKO KOJHYECTBOM CTPOK.
7) ToabKO KOJTUYECTBOM CTOJIOIOB.

8) CyMMapHBIM KOJUYECTBOM CTPOK U CTOJIOLIOB.
3. Ompenenutenp 2 (BTOPOT0) MOPSAKA BBIYUCIIAETCS CICTYIONIMM 00pa3oM:

11 12
4) A= —aa +aa.
11 22 21 12
a'21 a22
all a12
5) A= =aa —aa.
11 12 21 22
a'21 a22
all a12
6) A= —aa —aa.*
11 22 21 12
a21 a22
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10.

11.

12.

13.

14.

Martpurieli Ha3pIBa€TCs TaKas Ta0IHIIA, B KOTOPOIA:

1. Ywucno cTpok U CTONOIIOB MOTYT OBITh pa3HBIMHU. *

2. Yucno cTpoK AOHKHO OBITH PAaBHBIM YHCITY CTOJIOIIOB.

3. Yucno cTpok JOIKHO ObITH 0OJIbIIE YKCa CTOIOIOB.

KBagpaTHoli Ha3bIBaeTCA MaTpuilia, y KOTOPOI:

3) Ywcio cTpoK paBHO YKCITY CTOJIONOB. *
4) Tabmuiia 3amMcana B KBapaTHBIX CKOOKaXx.
HyneBoii Ha3pIBaeTCs MaTpULa, Y KOTOPOM:
4) Bce 31eMeHTBI PaBHBI MEX Ty COOOIA.
5) Bce 31eMeHThI paBHBI HYITHO. *
6) Bce ameMeHTbI, CTOSIIIIE 0 THArOHAIN PaBHbI HYJIIO.

Oynkiueit Y = f(X) Ha3biBaeTcs:

1. MHoXecTBO 3HAYEHUI TEPEeMEHHON BEIMYUHBI Y, BEIUMCICHHBIX [P MOJCTAHOBKE
3HAYCHUH MIEPEeMEHHON BEIMYMHBI X B COOTBETCTBYIOIIYIO ()OPMYITY.

2. CooTBeTCTBHUE, IO KOTOPOMY JIJIsl TF0O0T0 OMpPEIeICHHOIO 3HaUeHUs IEPEeMEHHOMN
BEJIMYMHBI X MOKHO BBIUYUCIIUTH €IMHCTBEHHOE 3HAYEHUE TIEPEMEHHON BETHYUHBI
Y.*

3. CooTBeTCTBHE, MO KOTOPOMY ISl JTFOOOTO ONPEIEICHHOTO 3HAYECHUs TTePEeMEHHON
BEIMYMHBI Y MOXXHO BBIYHMCIUTH €IMHCTBEHHOE 3HAYEHUE TEPEMEHHON BETMIHUHBI X.

Oo6mactpio onpeaenenus pyukimu Y = f(X) Ha3piBaeTcs:

1. MHOXecTBO 3HaYCHHI, KOTOPBIE MOXKET IPUHUMATD MEPEMEHHAs BEIHMYMHA X B
JTAHHOM COOTBETCTBHUH.*

2. MHOXeCTBO 3HAYCHHIA, KOTOPBIE MOXKET MPUHUMATh IIepeMeHHasi BeTnIruHa Y B
JTAHHOM COOTBETCTBUHU.

3. MHOXeCTBO 3HAYCHHWI NEPEMEHHOW BEIMYHMHBI X, KOTOpBIE OepyTcs NpHu
HAXO0XJACHUU IEPEMEHHOM BEUYNHBI Y.

MuosxecTBoM 3HaueHuit GyHkuuu Y = f(X) Ha3piBaeTCsL:

4. MHOXeCTBO 3HaU€HUI, KOTOPbIE MOKET MPUHUMATH MIEPEMEHHAs BEIMYMHA X B
JTAHHOM COOTBETCTBUHU.

5. MHOXeCTBO 3HaYEHHI, KOTOPBIE MOXKET MPUHUMAThH NTIePEeMEHHAas BeJIn4rHa Y B
JTAHHOM COOTBETCTBHH.*

6. MHOXeCcTBO 3HA4YeHHUH IEePEeMEHHOW BEIUYUHBI X, KOTOpbIE OepyTcs INpH
HAXO0XJCHUH EPEMEHHON BEJIMYHMHBI Y.

I'padukom pynkimm Y = f(X) HazpiBaeTcs:
1). JIunus, coeauHstomas TOYKy ¢ koopauHartamu (x; Y = f(X)).
2). MHOKeCTBO TOYEK C KOOpILI/IHaTEZIMI/Il(x; Y =1(x)). *
X —_

Ob6nactb onpenenenus GyHkuuu Y =

X
1. x € (-o0; 0)U (0; +o0).*
2. x € (-0, 0)) (0; +o0).
3. xe(-0;0)U(0; 1) U (1; +o0). .
X —_

Touxu nepeceuenus rpaduxa Gy Y = C OCSIMU KOOpJMHAT:

1. (0;0),(0;1).
2. (-1,0),(1;0).*
3. (0;-1),(0; 1)
. sin(x—2)
[Mpenen lim paBeH 1) 1%; 2)0; 3)oo;  4)He cymiecTByeT.
X—2 X — 2
Kakue u3 mepeurcieHHbIX (YHKIUN SBISIOTCS OCCKOHEYHO OOJIBIIUMH MpH X—>o0. 1)

y=3x;* 2) y=x:* 3) y=tgx; 4) y=05".
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3x% - 2x-10 2

15. Ipenen rIlﬁ)n pasen: 1) 0; 2) 1; 3)1,5; 4) g.*

© 2X% +TX+5
16. HaiiTy 3Ha4eHMe TPOU3BOHON (ByHKIUU Y = X+COSX B TOUKe xo=" .
2
1); 2) m; 3)0; 4)1.
17. IlepBooOpa3nast — 310:
1) gucno; 2) byukuus*; 3) cemeiicTBO GyHKIHMIA; 4) HET BEPHOTO OTBETA

1l yporenn:
1. YcTaHOBHTE COOTBETCTBHE MEXKAY QYHKIIMEH U €€ TPOU3BOAHOM
OyHKIMA IIpousBogHas
1) y=In x—3x? A) y=x> -4
3
2) y= X_ —4X+5
3 B)y'=3e* -4
1
B) y'=_ —06X
3) y = e —4x X
4) y=3e*-4 I y= 3¢
Orser: 1 =B; 2=A; 3=b; 4=I"
2. VYcraHOBUTE COOTBETCTBHUE MEX]y YPAaBHEHHEM, 33/1al0IIUM JIMHUIO, U BUI OM JIMHUU
YpaBHeHue JIUHUS
1) X*+y>-5=0 A) Tpsimas
2) y=x-3x+5 b) Ilapa6ona
3)3-y-2x=0 B) 'nnepGona
3
y="-4
X I') OxpyxHOCTB
Ortser: 1=I 2=b; 3=A;4=-B
3. VCT HOBHTE COOTBETCTBHE MEXKIY OTPE3KOM U MoBeAeHneM QYHKIMHU Y = X° — 4X Ha
9TOM OTpe3Ke
OTtpe3ok [NoBenenne QyHKINH
1) [0; 2] A) Bo3pacraer
2) [2; 4] B) ybbiBaeT
3) [-2; 0] B) cHauana Bo3pacraer, 3aTeM yObIBaeT
4)[-1;1] I') cHavasa yObIBaeT, 3aTeM BO3pacTaeT
Otser: 1=I' 2=A; 3=B; 4=b
4. VYCcT HOBHTE COOTBETCTBHE MEXKAY YPABHEHHEM IIPSIMOM U CBOMCTBOM, KOTC POMY
yIOBIIETBO} SIET 3Ta MpsMasl.
YpaBHeHHE IPSIMOKN JIMHAA
1) x+2y =3 A) Iapamnensna ocu OX
2) 2x—-y=3 b) Iepnenmukynspaa ocu OX
3) y=5 B) IMapamnensra npsiMoit y = 2X
4) x=-4 I') [TpoxoauT uepe3 Touky (3; 0)
Ortsert: 1=T"; 2=B; 3=A; 4=b
5. 3anar b1 MaTpuIel A(2x3) 1 B(2x3). YcTaHOBUTE COOTBETCTBUE MEXTY M aTpULIEH 1

€€ pa3sMEPHO« ThHIO.

Marpuna Pa3mepHOCTh
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1) A+2B A) (3x3)
2) AB B) (3x2)
3)BA B) (2x3)
4) AT D) (2x2)

Otser: 1=B; 2=I"; 3=A; 4=b

11 ypoBeHb:
1. HawuGonbinee 3HaueHne GyHKImH Y = 4 — 6X — X Ha otpeske [-4; 0] paBHO

, a HAUMCHbBIICC 3HAYCHHUEC q)YHKI_[I/II/I Ha 3TOM OTPE3KE PaBHO
OtBer JaTb C TOYHOCTBIO JO LICIBbIX YHUCECII.

Ortser: 13; 4
2. 13 40 manoumymnux JuIl 25 4eI0BEK UMEIOT JIbIOThI Ha OILJIATy JKHJIbs M 18 demoBek —
JBTOTHI HA TIONy4YeHHe OecruiaTHbIX ekapcTB. Beibepute (BCE!) BepHBIE yTBEpKIeHUS:

A) O6s13aTenbHO HAMAYTCS JTUIA, UMEIONIHE MTPaBo Ha 00€ JIbIOTHI;

B) Cpe,[[I/I MaJIOUMYHIUX HC MOKECT OBITh JINIL, KOTOPBIC HC UMCIOT IIpaBd HU Ha OJHY
N3 3THUX JIBI'OT,

B) Cpenu manoumyimiux o0s3aTesbHO HaIyTcs JIMLA, KOTOPbIE HMEIOT JIIOTY Ha

OIIJIATY JKWJIbS, HO HE UMEIOT JIbIOTHI Ha NOJy4eHHe OECIUIaTHBIX JIEKapCTB;

I') Cpenu manoumymux o0s3aTeabHO HAMIyTCA JIMLA, KOTOPbIE UMEIOT JIbIOTY Ha

noJy4eHre OeCIUIaTHBIX JIEKapCTB, HO HE UMEIOT JIbIOTHI HA OIUIATY KHJIbSI.
OtBet: A; B; T
3. UccnenoBanue 27 cemeit o cpeaneaymeBomy noxony (X) u coepesxenusim (V) nano
pesynbTathl: X =144 y.e., Sx=34y.e., Y =54 y.e., Sy=13 y.e., Xy =7960 (y.e.)

1). Bseruucnuth BenmuauHy KO3 UIMEHTa KOPPEISIUH.
2). Haiiti k03 puImeHTs! GYHKIIMU PErpecCHu.

(OTBET AaTh C TOUHOCTHIO 10 COTHIX 3HAKOB)
Ortser: 0,43; A=0,16; B=30,96

IIpumepHbIii nepeyeHb NPAKTHYECKHUX HABBIKOB

CTyneHT 10/IZKeH YyMeTh:

1. wuccnenoBaTh PYHKIMIO IPHU TOMOILIH CPENCTB AU PepeHInaNIbHOrO HCUUCIEHMSL.

2. HaxoJuTb (GOpMYITy /Ul BBIYUCIEHUS aOCOIIOTHOM MOTPEUTHOCTH KOCBEHHOT'O U3MEPEHUS

MIpU TTOMOIIU TToJIHOTO aud depennuana.

3. COCTaBIATh MAaTEMAaTUYECKYIO0 MOJENb IMpolecca ¢ MOMOUIbo JU(depeHINaTLHOIO

YpaBHEHHUS U HAXOAUTb 3aKOH MIPOTEKAHHUs ITOrO Mpoliecca.

4. pemath TUIIOBBIE 33]]a4l HA IPUMEHEHNE U3YYCHHBIX MaTeMaTHYECKUX METOJIOB.

CTyeHT 10/I7KeH BJIa/IeTh HABbIKAMU:
1. paGoTel cO CIpaBOUHBIMU MaTepHaIaMy, BKIIOUAIOLIIMMUA OCHOBHBIE (POPMYJIBI
MaTeMaTUKH, MaTeMaTUYECKHE U CTATUCTUYECKHE TaOIHIIbI, AITOPUTMBI PEIICHHUS
TUIOBBIX 337a4. PYKOBOJCTBAMHU (MHCTPYKIHMSMHU) IO paboTe ¢ anmaparypoit u
MIPOBEJICHUIO IPAKTUUYECKOTO KCIIEPUMEHTA.

2. pelieHus TUMOBBIX 33124 MO MPEAI0KEHHBIM AJITOPUTMAaM.

IIpuMepHbIe THNIOBBIE 321a4U
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© © N o

f| X1+2X2 +3X3 =4
Pemuts CIIY % 2X1+6X2+4X3=—6 :
|3x +10x +8x =-8

1 2 3
a) meronoMm [aycca;

0) metogoMm Kpamepa;

B) MaTpUYHBIM METOJIOM.
Hccnenosats dynkmmio Y = f (X)u noctponts cxemaruuecku eé rpadux: Y = (X — 2)% (X +3)
Haiitu 4acTHBIC TPOM3BOIHBIC TIEPBOTO MOPsAKA (QYHKIIHMIA JBYX MEPEMEHHBIX: Z = Xe¥

Hccnenosats pyHKIp Z = f(X; c MBI 2 =5 2y y® —3
Haiitu I/IHTerp(gJ}I]LI: LT/‘(I%X + 2)Z ((1X ;y?[ E@@Z *wdyx Z ~XX-3xY dx : Xg2x+ldx

2 ’

cos? X I X I
Haiitn oGmee peurerne 1Y 1-ro mopsaxa: 4X —3y2y =0.
Haiitn yactHoe pemrenue Iy 1-ro nopsinka: 3y2 y' = y3 +1,ecmuy =2, mpu x = 0.
Haiitu yactaoe peurenne 1Y 2-ro nopsiaka: 2y' —6y' =0

Ilo IMPUBCACHHBIM JaHHBIM:

e IIOCTPOUTH UHTEPBAJIbHBII BAPUALIMOHHBIN PAJL;

e IIOCTPOUTH IIOJIUTOH, THCTOIPAMMY, KyMYJIATY;

e BBIYMCIIMTH 3HAYEHUS BHIOOPOUHBIX XapaKTEPUCTHK;

e CBepoOATHOCTHIO 95% MpPOBECTH TOUYCUHBIE M MHTEPBAJILHBIC OIICHKH ITapaMeTPOB
reHepaJbHON COBOKYITHOCTH.

3HaueHMs MPOMEKYTKOB BpEMEHH (B MUHYTAX) MEX/1y MOCTYINIEHUSIMU 3BOHKOB Ha CTaHIIMH
CKOpPOM MEIHUIIMHCKON MOMOILIHN:

0,000 0,002 0,007 0,025 0,091 0,339 1,527 3,239 0,014 3,457

4134 3,647 0,374 1,293 0,778 2,091 9,334 0,226 2,590 1,000

3,507 1,086 0,148 2,150 0,740 5,223 3,007 0,791 6,492 3,502

0,738 0,764 1,069 2,453 1,447 2,614 2,706 4,314 2,001 3,600

1,000 1,394 1,272 0,730 1,832 3,742 2,672 1,211 1,949 2,086

10.

VY crynentoB MenukoB (N = 30) ucciegoBany MakCUMalIbHOE apTepUalIbHOE IaBICHHUE JI0
U TIOCNe CcOaud 3K3aMeHa mo Meaduodwusuke. IIpoBepuTh AOCTOBEPHOCTH OTINYHSA
BBIOOPOYHBIX CPETHUX U JUCIICPCHIA, €CIIM MTOKa3aTeNN Nepe]l SK3aMEHOM HMENU 3HaYeHUEe
M+ m = (127,2 £ 3,0) mm pr.cT., a ocie 3k3ameHa - M £ m = (117,0 £+ 4,0) mm pr.cT.
(Kpurepuit Jlanuiaca)

. I[lo mape gaHHBIX, IPUBEACHHBIX B TAOIHUIIE

e Bbruucnuth BEIOOPOUHBIN KO GUIMEHT NAPHOM KOPPEIAIIHN;
e OrnpenenuTs XapakTep U CUILY CBSI3U MEXY IPU3HAKAMY;
e OnpenenuTs JOCTOBEPHOCTh KOPPEISILIMOHHOM CBA3H;
e Haiitu pyHkunu nuHeNRHON perpeccuu;
e [locTpouTh KOPPEIALMOHHOE MOJIE U TpapUKU PErPECCUOHHBIX JTMHUM.
X 100 150 200 250 300
Y 60 35 20 20 15
12. BeraucauTh oka3areian H3MEHEHHUS U KoJieOaHus ypOBHEH BPEMEHHOTO psiia U CPETHIE
nokaszarenu. Hailtu nuneitHbIi TpeH 1 1 MOCcTpOUTh rpaduk (HaKTHIECKUX U
TEOPETUYECKUX YPOBHEM psfa.
JlanHbIe 3a

SIHBapPb CBpaJlb MapT arpeib Mai HIOHb
Mecsitl p (esp p p
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Y 1,00 0,98 0,96 0,90 0,85 0,88

IIpumepHbIe 3aJaHusI VI BHINIOJTHEHNSI TPOBEPOYHBIX PadoT:
IIposepounas padora Nel

X% +2
ViR
X° —3X
2. ( X )
Haiitu momusrii uddeperiuan GyHKIUN IBYX apryMeHToB: Z = C0S 2X2y2 +2x* —3y2 +

V)

1. HaiiTy mpou3BOHYI0 (YHKIHH OJjHOTO aprymenTa: Y = %-Indx; y =

3x2dx X
3. Haiitu Heonpe 1e/IeHHBIN MHTETPa: Im, ISX -sin 3_dX

4. Haiitu pemenne nudhepeHinanbHOTo ypaBHEeHUS 1-To mopsaaka ¢ pa3aensomuMucs
nepemennbivu: Y = 3y°

IIpoBepounast pabora Ne2

1. Tlo crpynmupoBaHHBIM JaHHBIM IOCTPOUTH THUCTOIPAMMY OTHOCHUTEIBHBIX YacTOT U
KyMmyJsaTy. HaliTu cTpyKTypHbIE XapaKTEepUCTUKU LIEHTpa pacrpeaeaeHus (MoAy U MeIUany).
Bbruucinte BeIOOpOYHBIC XapakTepucTHkd. [Ipu ypoBHe 3Haummoctu 0,05 nath OIEHKY
COOTBGTCTBYIOH_II/IX XapaKTepI/ICTI/IK FeHepaHLHOﬁ COBOKYHHOCTI/I.

[x:x.,) 2—4 4-6 6-8 8-10 10-12

m, 5 8 16 12 9

2. ITocpencTBOM HEKOTOPOH IMCUXOIUATHOCTHYECKON METOMKH YAAJIOCh U3MEPUTH BEIIMIUHY
WHTEpeca K YICHHIO B BBIPA3UTh €T0 IS JSCATH YYaluXxcs B cleayromux mudpax: 5, 6, 7, 8,
2,4,8,7,2,9. Ilpu nomoliu APyroit METOANKHU ObUTH OIPEIeTICHbl CPETHUE OLIEHKH 3TUX JKE
yyalmxcs o JaHHOMY MPEIMETY, KOTOPbIE OKa3aJIUCh COOTBETCTBEHHO paBHbIMU: 3,2; 4,0;
4,1; 4,2; 2,5; 5,0; 3,0; 4,8; 4,6; 2,4. BbIsICHUTD, BIUSET JIM UHTEPEC ydYalIUXCAd K y4eOHOMY
MpeIMETy Ha UX YCIIEBAeMOCTb.

3. HUccnenoBanue 27 cemeil mo cpeaHenymeBomy goxony (X) u coepexenusm (V) namo

pesynbTaThl: X =144 y.e., Sx=34 y.e., Y =54 y.e., Sy =13 y.e., Xy =7960 (y.e.)>. IIpu 0=0,05

MIPOBEPUTH HAIMUNE JIMHEMHOW CBSI3U MEXIy X 1 V.

IIpuMepHbIe TeMBI 1JIs1 HANUCAHUA pedepaTos:

1. Hcnonb3oBaHuEe MaTPUYHOTO METOAA MPH PEIIEHUH 3aj1a4 Ha ONTHMHU3ALIUIO

2. Pemenune CJIY B cnydae, KOT1a KOJIMYECTBO YPABHEHUH U KOJMUECTBO HEU3BECTHBIX HE

COBIIAJAIOT.

Jlvanm 2 mopsiaka

IToBepxHOCTH 2 IOpsIKA

[IpaBuiibHBIE MHOTOTPaHHUKHU

I'eomeTpuyecknii CMBICII IIEPBOM U BTOPOX IIPOU3BOAHOM.

['eomerpuueckuii cmbicn auddepeHnnana.

Pu3HYeCKUil CMBICI IIEPBOM U BTOPOU IPOU3BOIHOMN

3asa4n Ha SKCTPEMYM B JIOTUCTHKE.

0. Ilpumenenune nosHoro quddepeHpana s NpuOIMKEHHBIX BEIYUCICHHUH.

1. 3agaun Ha YCIOBHBIM SKCTPEMYM B JIOTHCTHKE.

12. Ucnonp3oBanue monHOro auddepeHnnana Juisi HUccleoBaHUS (QYHKIMH oObeMa
IIPOU3BO/ICTBA.

13. IIpuknaaHble 3a1a4K, pelIaeMble IpU MOMOIIH TPOU3BOAHOM.

14. Pemienue 1Y 2-ro nopsaka, KOTOpbIe HE COAEPKAT B 3alIUCH MIEPEMEHHYIO X HIH Y.

15. Pemenne /1Y 2-To mopsijika B YaCTHBIX qU(depeHIraax.

RB©O©oo~NO O ~W
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16. Vcnonb3oBanue /Y a5 MmoaenupoBaHus IPOILIECCOB B JIOTHCTHKE.

17. 3akonb!I pacupeieneHns CIIy4aiiHON BETUUNHBIL.

18. PaBHOMEpPHBIH 3aKOH paclpeIeIICHHS CITyIaiiHOM BEIIMIHHEI.

19. HopmanbHbIi 3aKOH pacripeieeHus ClTy4aiiHOW BeTMUUHEI.

20. bBUHOMHMAJILHBIN 3aKOH pacipeneeHUs CIIyIaiiHOW BETMUHHBI.

21. YucnoBble XapaKTEPUCTHKH JUCKPETHON U HEMPEPHIBHOM CITyYalHBIX BEJTHYHH.

22. TeopeTn4ecKUii U SMIIMPUUYECKHUI 3aKOHBI pACIIPeAEICHUSL.

23. [IpoBepka KpUTEpHUs COTIACHs SMIUPUIECKOTO 3aKOHA PACTIPEICTICHUS C
TEOPETUYECKUM.

24. TIpoBepka KpUTEpHUs COTTIACHS HECKOIBKUX SMIUPUIECKUAX 3aKOHA PACTIPEICIICHHS.

25. Kpurepuit Bunkokcona;

26. Kputepwuii 3HaKoB;

27. Kputepuii ManHa-YuTHU;

28. Kputepuii Pozenbayma.

29. CratucTuyeckre MOAEIN JUHAMUKH.

30. CucremMbl MaCCOBOTO OOCITYKMBAHHUSL.

Kpurepun onieHKH 3K3aMeHAIIMOHHOT0 co0ece10BaAHMS

OneHKN «OTJMYHO» 3aCIyXUBaeT oOydaroluiicsi, 0OHapYKUBIIUNA BCECTOPOHHEE, CUCTEMAaTHUECKOE U
riyookoe 3HaHue y4eOHOro Mmarepuana, yMeHue CBOOOJHO BBIIOJHSATH 3aJlaHMs, MPEelyCMOTPEHHbIE
IIPOrpaMMO, YCBOUBILHMKM OCHOBHYIO M 3HAKOMBIM C JOIOJIHUTEIBHON JIMTEPATYPOU, PEKOMEHI0BAHHOU
nporpammoil. Kak mpaBuio, olieHKa «OTIMYHO» BBICTABIISAETCS 00YYarOIMMCsl, YCBOUBIIUM B3aUMOCBS3b
OCHOBHBIX TOHSTHH JUCHUIUIMHBI B WX 3HAYEHHWU JUIA TNPHOOpeTaeMoil mpodeccuu, MPOSBHBIINM
TBOPYECKHE CIIOCOOHOCTM B IIOHMMAaHMHM, HU3JIO0XKEHUU U HCHOJIb30BAHUU Y4EOHO-IIPOrPAMMHOIO
MaTepuaa.

OuneHKH «XOpoOWIO» 3aCily)XHBaeT oOydarouuiicsd, OOHapYKMBIIMI MOJHOE 3HAHHE Y4eOHO-
IIPOTPaMMHOIO MaTepuasa, YCIEIIHO BBIIOJHIOMMNA IIPEAYCMOTPEHHBIE B IIpOorpamMme 3aJlaHusl,
YCBOUBILIUN OCHOBHYIO JIUTEPATypy, PEKOMEHJOBaHHYIO B nporpamme. Kak mpaBuiio, OLleHKa «XOpOIIO»
BBICTABJIAETCA OOYyYaIOIMMCS, IMOKa3aBIIMM CHCTEMAaTHYECKHI XapakTep 3HAHUN M0 JIUCLUILUINHE U
CIOCOOHBIM K UX CAMOCTOSITEIbHOMY IOIOJIHEHUIO U OOHOBIICHUIO B XO/€ JayibHelell yueOHoi paboTbl
1 Ipo(heCCUOHATIBHON JeSITEIbHOCTH.

OneHKH «yI0BJIETBOPUTEIBbHO» 3aCIy)XUBAaeT OOy4aroIMicsi, OOHAPYKUBIIUN 3HAHUS OCHOBHOTO
y4eOHO-IIPOrpaMMHOI0 MaTtepuana B o0beMe, HEOOXOAMMOM sl AajibHeiel yuyeObl U MpeAcTosIei
paboThI 1O CIEUATBHOCTH, CIIPABISIONIMNACS C BHIIOJHEHUEM 33/1aHUM, TPETyCMOTPEHHBIX IPOTPAMMOH,
3HAKOMBI C OCHOBHOM JINTEpAaTypoOl, PEKOMEHJIOBAaHHOM mnporpamMMmoin. Kak mpaBuio, oOLeHKa
«yIIOBJIETBOPUTEIHHO» BBICTABISIETCS 00YUAIOIMMCS], JOMYCTUBIINM MOTPEIIHOCTH B OTBETE HA HK3aMEHe
U TpU BBINOJIHEHUM SK3aMEHALMOHHBIX 3a/laHUi, HO OOJIaJalonIMM HEOOXOJWMBIMH 3HAHUSAMH ISl UX
YCTPaHEHHUs O] PYKOBOJICTBOM IIPENOAAaBATENIA.

OneHka «HeyI0BJEeTBOPHUTEJIbLHO» BBICTABISETCS OOy4arouiemMycs, OOHapyXHBIIEMY MpoOensl B
3HAaHUSAX OCHOBHOIO Y4eOHO-IIPOrpaMMHOI0O MarepHaja, JOIMYCTUBIIEMY MPHUHLIUMIUAIbHBIE OIIMOKH B
BBIITOJIHEHUM NPEyCMOTPEHHBIX ITPOrpaMMoN 3aganuii. Kak nmpaBuilo, OLlEHKa «HEYAOBIETBOPUTEIBHO
CTaBUTCS OOy4alOMIMMCS, KOTOPbIE HE MOTYT IPOAOJDKUTH 00ydeHHEe B 00pa3oBaTelbHON OpraHu3aliu
BbICIIIET0 00pa30BaHUs U MPUCTYIMUTH K U3YUEHUIO MOCIEAYIOIUX TUCIUIUINH.

Kputepuu oieHKk# TeCTOBBIX 3a/1aHMIA:
«3a4TeHo» - He MeHee 1% mpaBUIIbHBIX OTBETOB;
«He 3auTeHo» - /0% u MeHee MpaBUIILHBIX OTBETOB.

Kpurepun oneHKr NpaKTHYeCKNX HABBIKOB!

«3aUTEHO» - OOYYAIOIIHMIICS 00J1alaeT TEOPETUICCKUMU 3HAHMSIMU U BJIAJICET METOJIUKOW BBITIOJIHCHHS
MPAKTUYECKUX HABBIKOB, JEMOHCTPUPYET HMX BBIMOJHEHHUE, B CIy4yae OMIMOKA MOXKET HCIPABUThH IMPHU
KOPPEKIIUU UX TPETo/IaBaTelieM;
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«He 3a4TeHo» - oOyyaroluiics He 00JaJaeT JOCTaTOUYHBIM YPOBHEM TEOPETUYECKUX 3HAHUM (HE 3HAeT
METOAMKUA BBIMOJHEHUSI TPAKTHUYECKUX HABBIKOB, IMOKAa3aHUW M MPOTUBOMOKA3aHUI, BO3MOMXHBIX
OCJIO’KHEHU I, HOPMATHUBBI U TIPOY. ) U/WIH HE MOKET CAMOCTOSITENIbHO MTPOJEMOHCTPUPOBATH IPAKTHUECKUE
YMEHUS WU BBIIOJHSET UX, IOIYCKas rpyOble OMUOKH.

Kputepuu onieHkH penieHusi THNOBBIX 32124

«3a4TEHO» - O0YYaIOLIUIICS PEInI 33/1a4y B COOTBETCTBHUHU C aJITOPUTMOM, JaJl TIOJTHbIE U TOUYHBIE OTBETHI
Ha BCE€ BOMPOCHI 33/1a4u, MPEICTABUII KOMIUIEKCHYIO OLICHKY MPEUIOKEHHON CUTYaIlUHU, C/IeNIal BHIBOIBI,
MIPUBEJT AOMOJIHUTENbHBIE apPTYMEHTBI, IPOJAEMOHCTPUPOBAJ 3HAHUE TEOPETUYECKOT0 MaTepHala ¢ yuieToM
MEXIUCIUITMHAPHBIX CBsI3€l, HOPMATHUBHO-TIPABOBBIX aKTOB; MPEJIOKUI ajJbTePHATUBHBIC BAPUAHTHI
pelIeHus mpooIeMbl;

«He 3a4TeHO0» - O0YJAIOIUIICS HE CMOT JIOTHYHO COPMYITUPOBATH OTBETHI HA BOIIPOCHI 3a7a4H, CACIATh
BBIBOJIbI, TPHUBECTH JOMOJIHUTEIbHBIE TMPUMEPHl HAa OCHOBE IPUHIMIA MEXKIPEIMETHBIX CBs3eH,
MIPOJIEMOHCTPUPOBAII HEBEPHYIO OIICHKY CUTYaIIUH.

Kpurepun onieHKH BbINIOJHEHUS IPOBEPOYHBIX PadoT:

OneHka «OTJIUYHO» BBICTABIISICTCS 00yUaIOIeMyCs, €CIIM BBIITOTHEHBI BCE 331aHUs B paboTe, MPaBUIIbHO
Y TOYHO TIOKa3aH XOJ| PEIICHUs M BBIYMCICHUH, paboTa akKypaTHO odopMIIeHa COTIACHO TPEOOBAHHSIM
oopmieHus NUCBbMEHHBIX paloT, cienaHbl OOOCHOBAHHBIE BBIBOJBI, JlaHA MPABWJIbHAS W IOJHAs
MHTEpIIpeTalysl BBIBOAOB, OOYYaIOLIUICS apryMEHTUPOBAHHO OOOCHOBBIBAET CBOK TOYKY 3pEHHS,
00001maeT Marepuas, YBEpEeHHO M NPaBWIBHO OTBEYACT HA BOIPOCHI MPENOJaBaTeNsi B XOJE 3aIIUTHI
paboTHI.

OneHka «X0pouo» BBICTABIIAETCS 00ydYarOLIEeMyCsl, €ClId BbIOJIHEHO He MeHee 70% 3amaHus, MOKa3aH
MIPaBWJIbHBIN XOJ] PELICHUS U BBIYMCIEHUIN, UMEIOTCS HE3HAYUTENIbHbIE IMOrPELUIHOCTH B O(OpMIIEHUU
pa0oThl, JaHa NpaBWIbHAs, HO HENOJHAs HWHTEpHpeTanus BbIBOAOB. Bo Bpems 3amuThl paboOTHI
o0yJaroImuiicss JaeT MpaBHIbHBIE, HO HEMOJHBIE OTBETHl HA BOMPOCHI MPENOJaBaTEeNsl, HCIBITHIBACT
3aTpy[IHEHUs] B MHTEPIPETALUU IOJyYEHHbIX BBIBOJOB, 0000IIAONIME BBIBOABI 00ydaroUIerocs
HEJ0CTaTOYHO YETKO BBIPAYKEHBI.

OneHka «ya0BJEeTBOPUTEIbHO» BHICTABISETCA 00YYaIOLIEMYCsl, €CJIM BBIIIOJHEHO HE MEHEE MOJIOBUHbI
BCEX 3a/IaHUH, MOJXO0/ K PEIIEHUIO PaBUIIbHBIN, HO €CTh OIIMOKU, UMEIOTCSA 3HAYUTENIbHbIE TOTPEIIHOCTH
B odopMiIeHUH pPa0OThl, JaHa HENOJIHAs WHTEpIpeTalys BBIBOJOB, BO BpeMs 3alIUThl PaOOTHI
oOydJaronuiicss He BCerja JaeT NpaBWIbHBIE OTBETHI, HE CIIOCOOCH MPAaBHJIBHO W TOYHO OOOCHOBATH
IIOJIyYE€HHBIE BHIBOJIBI.

OneHka «Hey/10BJIETBOPUTEIbLHO» BBICTABIISIETCS 00YyJaroIeMycCsi, €CJIM BBIIIOJHEHO MEHEEe MOJOBUHbI
BCEX 3a/laHUil, peleHne COAEPKUT IpyOble omuOKu, paboTa oopMieHa HEaKKypaTHO, C HapylleHHUeM
TpeOoBaHUN OQOPMIIEHUS NMHUCbMEHHBIX padOT, HEMpaBWIbHOE 0OOCHOBAHHUE BBIBOJIOB JHOO OTCYTCTBHE
BBIBOJIOB, BO BpeMsl 3alUThl pabOThl 00YJarOIUIiCs HE CIOCOOEH MPOKOMMEHTHPOBATh XOJ| PELICHHS
3aJ1a4M, JaeT HelpaBWIbHbIE OTBETHI, HE CIIOCO0EH COPMUPOBATH BBIBOJIBI 110 paboTe.

Kpurepun oneHkr HanucaHus (4 321U THI) pedepaToB:

OneHka «OTJIHYHO» — paboTa TMOITHOCTBIO COOTBETCTBYET BCEM TPEOOBAaHUSM, MPEIbSIBISIEMBIM K
cozepkanuio U odopmiieHuto pedepara. [IoTHOCTBIO pacKpbiTa CYIIHOCTh IMOCTaBICHHOW MpOOIEMBI,
coJiep>KaHue TOYHO COOTBETCTBYET TeMe pedeparta. PaboTa Hammcana rpaMOTHO, IOTUYHO, UCTIONBE30BaHA
COBpeMeHHasi TepMUHOIOTH. O0yJaromuiics BiIaJeeT HaBbIKaMi (JOPMUPOBAHUS CHCTEMHOTO TI0JIX0/1a K
aHanmu3y WHQOpPMAIMK, WCIOIB3YyeT TOTYyYCHHBIC 3HAHHWS MPH HWHTEPIPETAlUd TEOPETUYECKUX U
MMPAKTUYECKUX aCTMEKTOB, CIIOCOOEH TPAMOTHO PEIaKTUPOBATh TEKCTHI MPOGECCHOHATHHOTO COIEPIKAHMS.
B paboTe npucyTcTBYIOT aBTOPCKasi MO3UIHS, CAMOCTOSTEIHHOCTh CYXKICHUMA.

Ouenka «xopoio» — padoTa B I[€JIOM COOTBETCTBYET TPEOOBAHUSM, MPEIBSIBISIEMBIM K COJIEPKAHUIO U
odopmiieHnto pedeparta. PackpeiTa CYIIHOCTh MOCTAaBICHHOH MPOOJIEMBI, COJEpKaHUE COOTBETCTBYET
TeMe pedepara. Pabora HamucaHa TIpaMOTHO, JUTEPATypHBIM S3bIKOM, HCIIOJIb30BaHA COBpPEMEHHAas
TepMHUHONOTHS. J[OoMyIieHbl HETOYHOCTH TP aHalnu3e MHGOPMAIUH, PU HCIOIH30BAaHUH MOTYyUYEHHBIX
3HAHUW [JI1 WMHTEPIPETANNU TEOPETHYECKUX W MPAKTHYECKHX AaCHEKTOB, UMEIOTCS HEKPUTUYHBIE
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3amMevaHus K 0(pOpMIICHUIO OCHOBHBIX pa3/iesioB padboThl. B paboTe 0OHapyKHUBaeTCsl CaMOCTOATEILHOCTh
CYXKJICHHI.

O1eHKa «yT0BJETBOPUTEIBLHO» — pab0Ta HE TIOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM, TIPEABSIBIISICMBIM
K cozepkaHuio u opopmwiieHuto pedepara. YacTUYHO pacKphiTa CYIIHOCTH MOCTABICHHOW MPOOJIEMBI,
CoJIep KaHUE HE MOTHOCTHIO COOTBETCTBYET TeMe pedepara. JlomynieHbl OIUOKH B CTHIIMCTHKE U3JI0KECHUS
MaTepuaa, pu MCIOJIb30BaHUH COBPEMEHHOM TepMuHooruu. O0yJaromuiics cnado BiIajgeeT HaBbIKaMu
aHanu3a wuHbopmanuu. B pabGoTe He caemaHsl BBIBOABI (3aKIIOYECHHE), HE OOHApYKHUBACTCSH
CaMOCTOATEIIBHOCTD CYKJICHUM.

OneHka «HEYI0BJIeTBOPHTEIbHO» — paboTa HE COOTBETCTBYET TPEOOBAHUSM, INPEABSIBISICMBIM K
coJiepKaHuio U opopmiieHUIO pedepata. JlonynieHsl CyIIeCTBEHHbIE OINOKH B CTHJIMCTHKE U3JI0KEHHS
Matepuaia. OO0yJaromuiicsi He BiIaJeeT HaBBIKAMU aHaM3a MH()OpMAIUK, a TAKKe TCPMHHOJIOTUEH |
NOHATUIHBIM ammapaToM npobiembl. Tema pedepara HEe packpbiTa, 0OHAPYKHUBACTCS CYIIECTBEHHOE
HETMIOHUMAaHUE TPOOIEMBI.

2.2. Bonipocsl k codece10BaHNIO:

IlepeyeHb BONPOCOB /11 IK3aMEHALIMOHHOT0 co0ecel0BAHUS:

[TonsiTre MHOXKecTBa. Onepalv HaJ MHOKECTBAMHU.

JlekapToBO pou3BeieHNue MHOKECTB. OTOOpaKeHUsI MHOXKECTB, IOHATHS 00pa3a u mpoodpasa.

Marpuiisl. JleficTBus ¢ MaTpULIaMU: CIIOKEHUE, YMHOKEHHUE HA YMCII0. Y MHOKEHUE MaTpHIL

Onpenenurenb MaTPULIb, IO CBONCTBA U CIIOCOOBI BHIUMCIICHUS.

Oo6parnas matpuna. CriocoObl €€ BEIYUCICHHUS.

Cucrema TMHEWHBIX YpaBHEHUH, OIIPEICIICHUE YNCIa €€ PELIECHUH.

Paznuunble MeTOBI pellieHHsl cucTeM JIMHEHHbIX ypaBHeHul (Kpamepa, ['aycca, MmaTpuyHbIif).

OynK1Ms, 007aCTh ONpeaeNeH s U 00JacTh 3HAYCHUH PYHKIIH. DIeMeHTapHbIe (PYHKIIUH U UX

rpaduku. Crnoxnas QyHKIHS.

9. Tloctpoenue rpadukoB PYHKIIHIA C TOMOIIBIO TpeoOpazoBanuii. CiiokeHHE rpadrKoB.

10. IIpenen pyHKIMU B TOUKE U HA OECKOHEUHOCTH.

11. HenpepsiBHOCTH (pyHKIMHU. TOYKH pa3phiBa.

12. IlpousBoaHas: ee reOMETPUUYECKUM U (PU3NUECKUNA CMBICII.

13. TlpousBoHast TIOCTOSTHHOM, CYMMBI, IPOU3BEICHUS, YACTHOTO, 00PAaTHOMN U CIIOKHOM (QYHKITHH.

14. Inddepenunan, npubamxKeHHbIe BBIYUCICHUS ¢ TOMOIIbI0 AuddepeHnmana.

15. MOHOTOHHOCTh (PYHKLMHU: MHTEPBAJIbI BO3pACTAaHUS U YObIBaHUS. 3HAK NEPBOM IMPOU3BOJHOMN B
3THX MHTEpBaJax.

16. BeimykiiocTs rpaduka GyHKIIMH OAHON nepeMeHHON. Touku rmepernba. Y CIIOBHS BBITYKIOCTH U
CYIIECTBOBAHHUS TOUYKH Meperuoa.

17. AcuMnToThl: BepTHKAIbHBIC, HAKJIOHHBIE, TOPU30HTATbHBIE.

18. ®dyHKIMM ABYX MEPEMEHHBIX: 00JaCTh ONPEeNeHHs, TUHIUHU YPOBHSL.

19. YacrtHbie Mpon3BOAHbIE sl PYHKIUH ABYX IEPEMEHHBIX.

20. DOxkcTpeMyM (pyHKIMH IBYX NTEPEMEHHBIX, HEOOXOAUMOE YCIIOBHE €TO CYILIECTBOBAHUSL.

21. Iuddepennman GyHKIMH ABYX  TEPEMEHHBIX, MPHOIMKEHHBIE BBIYUCICHHUS C TTOMOIIBIO
middepennmana.

22. Meto1 HANMEHBIINX KBAIPATOB.

23. IlepBooOpa3Has 1 HeompeeneHHbIH nHTerpai. CBoicTBa HEONpe1eIeHHOT0 HHTErpaa.

24. Meton MHTETPUPOBAHUS 3aMEHOHN ITePEeMEHHON B HHTETpaJIe.

25. OmpeneneHHbI MHTETpall: ONpeIeIeHNEe, OCHOBHbBIE CBOWCTBA, TEOMETPUYECKHM CMBICI.

26. Ilonstue nuddepenunansaoro ypaBHenus. OO1iee U yacTHoe peuieHue TuddepeHInaaIbHOro
ypaBHEHUS.

27. YpaBHEHUS C pa3IeNSIOIUMKCS TIePEMEHHBIM.

28. Knmaccuduxarnus coobrtwid. [TonHas rpymma coobiThii. Kitaccudeckas, cratuctudeckas v
reOMEeTPHUECKasi BEPOSITHOCTb. DIeMEHThl KOMOMHATOPUKH.

29. Teopema CIIOKEHHSI BEPOSTHOCTEH (7151 COBMECTHBIX M HECOBMECTHBIX COOBITHIN). BeposiTHOCT
MPOTHBOIOJIOKHOTO COOBITHS.

NGO~ wWNE
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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.
S57.

58.

. YcroBHas BEpOSTHOCTh COOBITHs. TeopemMa yMHOXXEHHUS BEpPOSTHOCTEH. 3aBUCHMBIE U
HE3aBHCHMBIE COOBITHSI.

dopmyna nostHOM BeposiTHocTH. Dopmyna baiieca (Tumotes).

Cxema noBTOpeHUs1 He3aBUCUMBIX UcTbITanui (Dopmyna bepuyim).

JlokanbHas u uHTEerpasibHas ¢popmynsl Jlamnaca.

3akoH penkux sBieHnin. @opmyia [lyaccona. [Tonsrue npocTeiiiero noToka COOBITH.

[TonsiTue cny4ailHOM BEJMYMHBI. 3aKOH paCHpeeSCHUs] JUCKPETHOM CIydyailHOM BEJIMYUHBI.
MHOroyroiabHUK paclupencieHus.

UucnoBble XapakTEPUCTUKU CIy4alHbIX BEJIMYHMH: MATEMaTUYECKOE OKHMJIaHWUE, IUCIEpPCUs,
CpelHee KBaJApaTUYHOE OTKIIOHEHHE, Mosia. CBOMCTBA MATEMAaTUYECKOTO 0XKUIaHUS U AUCIIEPCHUM.
3aKoHBI pacupeneseHUusT TUCKPETHOW CIIyJaiiHOW BETWYHHBI (IbTEpHATHBHBIN, OMHOMHAIILHBIH,
reomerpuueckuii, Ilyaccona). Curyauuu, B KOTOpPHIX OHM BO3HMKAIOT, 3HAUEHUS YHUCIIOBBIX
XapaKTEePUCTHK.

QyHKIUA paCIpENeNICHUs] CIy4alHOM BEJIIMYMHBI, €€ CBOMCTBA. BeposaTHOCTh NOmagaHus
CIIy4aifHOU BEJIMYMHBI B IOJyHUHTEPBAI [a; b).

[InoTHOCTE pacmpenesneHus HENPEpPhIBHOM CIIydyalHOW BEJIWYWHBI, €€ CBOWCTBA. BeposiTHOCTH
IIONaJaHusl HENPEPHIBHOW CIIy4allHOM BEJIMYMHBI B MHTEPBAJ. BEpOATHOCTH TOr0, HENPEPHIBHAS
cllydaiiHasl BEJIMYKMHA IPUMET KOHKPETHOE 3HaUCHHUE.

PaBHOMEpHBII 3aKOH pacnpeeNieHUs CIIy4aiiHON BEIMYUHBI (CUTYyallud, B KOTOPO OH BO3HUKAET,
YHCJIOBBIE XapaKTEPUCTHUKH ).

Hopmanbnbiii  3akoH pacrtpeneneHus. HaxokaeHue BEpOSTHOCTH MONAJaHUs HOPMalbHOU
CIIy4alHOM BEIMYMHBI B MHTEpBal. [IpaBriio «rpex curm».

Bri6opka 1 renepanbHas COBOKYITHOCTb, 3aBUCUMBIE M HE3aBUCHMbIE BHIOOPKHU.

Bunel npu3zHakoB HaOIIOJIEHUS, MOHSATUE CTPYIIIMPOBAHHBIX W HECTPYINIHMPOBAHHBIX JaHHbBIX.
Hlkanel 11t U3MEpEHUs: 3HAYCHU Ha0II01aeMbIX TPU3HAKOB.

[TocTtpoenue psima pacupeneieHuss IO KavyeCTBEHHOMY (aTpuOyTHMBHOMY) TMIPU3HAKY, €ro
rpadguveckoe n300pakeHue.

[loctpoenue psaoB pacnpeneneHus (JUCKPETHBIX W HHTEPBAIBHBIX) IO KOJIMYECTBEHHOMY
MpHU3HAKY, UX rpadguueckoe nzodpaxenue. [IpaBuna paHKupoBaHus JaHHBIX.

OcHOBHBIE BBIOOPOYHBIC YHCIIOBBIE XapaKTEPUCTUKH (CpelIHEE 3HAUYCHUE, JHUCIIEPCUs], CPEIHEEe
KBaJIpaTUYHOE OTKJIOHEHHUE, MOJa, MenaHa). PacueT BEHIOOPOUYHBIX UMCIOBBIX XapaKTEPUCTUK IO
CrpyIIUPOBaHHBIM U HECTPYNIIUPOBAHHBIM JaHHBIM.

ToueuHass oneHka 4MCIOBBIX XapakTepucTuk CB (reHepanabHBIX YHCIOBBIX XapaKTEPUCTHK) IO
BBHIOOPOYHBIM YHCIOBBIM XapaKTEPUCTHKAM.

WHuTepBanbHas olleHKa FeHEPaTbHOrO CPETHEr0 3HAUEHUS U TeHEPAJIbHOM JT0JIH.

CraTtucTuyeckas TUIoTe3a 1 o0I1as cxema ee IpoBEepKH.

['mnoTte3a 0 paBeHCTBE MaTEMaTHYECKOTO OXKUJAHUS (TE€HEpaIbHOTO CPEIHEr0) KOHKPETHOMY
YHCITY.

'umoTe3a 0 paBeHCTBE MAaTeMaTHYECKUX OKHUJAHHUM (T€HEepaJbHBIX CPEIHMX) IBYX CIIydalHBIX
BEJTMYMH (3aBUCHUMBIX U HE3aBUCUMBIX ).

['mnote3a 0 paBeHCTBE BEPOATHOCTU TOSBICHUS COOBITHS (F€HEPATbHOW JO0JU) KOHKPETHOMY
YHCITY.

'umoTe3a 0 paBeHCTBE BEpOSTHOCTEH MOSBIEHUS BYX COOBITUN (T€HEpaJbHBIX JIOJIEH) JUIs
3aBUCUMBIX U HE3aBUCHMBIX BBIOOPOK.

IIpoBepka runoTes3 0 paBEHCTBE AUCIEPCHN IBYX CIyYalHBIX BEJIWYUH.

Kpurepuii cornacus y2 o COBMAJEHHH SMIUPUYECKOTO PACTIPEEeHHs ¢ TeOPeTHUECKHM
pacripesielieHueM

Kpurepwii cornacus x> 0 COBIafeHNH HECKOTBKUX YMITHPHUECKUX PACTIPEIETCHHA.

[lonatne GyHKIMOHATBHOM MW KOpPPESILMOHHON 3aBucuMmocTd. Ilonme xoppemsiumu u
KOPPENSIMOHHOE 00J1aK0 1T 0HO(PAKTOPHOM 3aBUCHMOCTH.

[TonsaTue BeIOOpOYHOTO KOApPHUIMEeHTa Koppensaiuu. OnpeaesieHue HanpaBieH!s U TECHOTHI CBSA3U
C TMOMOUIbIO BBIOOPOUHOro Kod(pduiueHTa koppensauuu. [IpoBepka THNoOTe3bl 0 3HAYMMOCTH
KO3 pHUIIHEHTa KOPPEIALUH.
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59. IlonsiTHE M TPUMEHEHNE PAHTOBOTO KOY(PDHUIIMEHTA KOPPEISIIIHH.

60. [lonstue  OAHOGAKTOPHOTO  JAWCHEPCHOHHOro  aHanmu3a.  OOmas, MeXrpymnmonas U
BHYTPHUTPYIIIOBasi TUCTIEPCHH, MTPABHIIO CIIOKEHHS Aucniepcuii. [IoHsATHE 1 MPaKTUYeCKUH CMBICT
HMIIUPUYECKOTO KOAPPHUIUEHTA JeTEePMHUHAIIH.

61. Henapamerpudueckue KpUTEpUH LISl 3aBUCHMBIX BBIOOPOK (KPUTEPUH 3HAKOB, MTAPHBIN KPUTECPHIA
T-BunkokcoHna).

62. HemapameTpuieckue KpUTEPUHU JJIsI HE3aBUCUMBIX BBIOOPOK (Kputepuit ManHa-YutHH, Q-
kputepuii Pozenbayma).

63. ['unore3a 0 paBeHCTBE MAaTEMAaTUYECKOTO 0XKHIAaHUSI KOHKPETHOMY YHCITY.

64. ['uroTe3a 0 paBEeHCTBE MAaTEMATHYECKHX OXHJIAHHHA JBYX CIyYaiHBIX BEJIWYHH (3aBHCUMBIX U
HE3aBHCHUMBIX ).

65. [IpoBepka runoTe3 0 paBEHCTBE IUCIICPCHI IBYX CIyYailHBIX BEJTHYUH.

3. MeToauyeckue MaTepuajbl, onpeaesiiolie MpPoueaypbl OleHUBAHUS 3HAHUNA, YMEHWI,
HABBIKOB M (MJHM) ONbITA NPO(PECCHOHAIBLHONH [1eATEJNbHOCTH, XaPAKTEPU3YIOIIHUX 3TAalbl
(popMupoBaHusa KOMIETEHIH

3.1. MeToaunka npoBeaeHusi TECTHPOBAHUA

Leabro 3Tana npomMexyTOYHON aTTeCTalMH [0 JUCLUIUIMHE (MOAYII0), MPOBOAUMOI B dopMme
TECTUPOBAHUS, SBJSETCA OLCHKA YPOBHS YCBOEHHs OOydYarOUIMMMUCS 3HAHUM, NPUOOpETEHUs yMEHUM,
HaBBIKOB U C(HOPMHUPOBAHHOCTH KOMIETCHIIUI B pe3ysIbTaTe M3Y4YCHUs y4eOHOH AUCHUILTUHBI (Y4acTh
JUCITUTUIAHBI ).

Jloka/ibHbIe HOpMAaTHBHbBIE AKThI, perJIaMeHTHPYIOLIUe IPOBe/leHre MPoueayphbl:

[TpoBeneHue MpPoOMEX)YTOUHOW arTecTaluu oOydwaromuxcs periaMmeHtupyercs I[lomoxxkeHuem o
TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTecTalli 00y4darolnuxcsi, BBEACHHBIM B ICHCTBUE
npukazom ot 08.02.2018 Ne 61-O/1.

Cy0beKkTbl, Ha KOTOPBIX HANlPpaBJIeHA Mpoleaypa:

[Tponienypa oleHUBaHUS JOJDKHA OXBAThIBATH BCEX OOYYAOLIMXCS, OCBAMBAIOLIUX JUCLHUILIUHY
(monynb). B cnyuae, ecnu oOyvaromuiicss He IPOXOIUI TPOLEAYPY 0€3 YBOKUTEIbHBIX NMPHUYMUH, TO OH
CUMTAETCS UMEIOIIUM aKaIEMUYECKYIO 3a/10JDKEHHOCTD.

ITepuon npoBeneHust npoueayphbl:

[Tpouenypa oleHUBaHUS TMPOBOJUTCS MO OKOHYAHMM HW3YYEHHUs IJUCHMIUIMHBI (MOIyJs) Ha
IIOCJIEHEM 3aHATUU. B cirydae mpoBeaeHUs TECTUPOBAHUSA HAa KOMIIBIOTEPAX BPEMS U MECTO NMPOBEACHHUS
TECTUPOBaHUs IpenojaBaTesid Kadeapbl COrNacyloT ¢ MH(OPMALMOHHO-BBIYMCIUTENIBHBIM LEHTPOM U
JIOBOJIAT /10 CBEJICHUS 00yYarOIIUXCSL.

TpeGoBannsi K NMoMelmeHUsIM U MaTepPHATbHO-TEXHHYECKHUM CpeacTBaM /Jisl NPOBeJdeHHUs
NpOLEeAyPbI:

TpeboBanust K ayAUTOpPUM JUIsl TPOBENEHUS NPOLEAYpPbl M HEOOXOAMMOCTh NPUMEHEHUS
CHELMATN3UPOBAHHBIX MAaTEPUATIbHO-TEXHUUECKHUX CPEICTB ONPENEIISIFOTCS IPENO1aBaTEIEM.

TpeGoBanus k kaapoBoOMy o0ecnedeHH IO POBeAeHHU POLeyPbl:

[Tponierypy mpoBOUT MpenoaBaTesb, BeLyLIUH AMCHUIUINHY (MOIYJIb).

TpeOoBaHus K 0aHKY OLICHOYHBIX CPEACTB:

Jlo Hauama mpoBeAeHUs MPOLEAYphl MpernojaBaTeieM MOJIrOTaBINBACTCS HEOOXOAUMBIH OaHK
TecToBbIX 3anaHuil. IlpernomaBarenu kadenpsl pa3pabaThIBAlOT 3a/JaHus JJIs TECTOBOIO 3Tama 3auéra,
YTBEP)KIAIOT MX Ha 3acelaHuM Kadeapsl M IepefaoT B MHPOPMALMOHHO-BBIYUCIUTENBHBIN IIEHTP B
AJIEKTPOHHOM BHUJIE BMECTE C KOMUEN pelieH3ul. MUHUMalbHOE KOJMYECTBO TECTOB, COCTABISIOMNX (POH/T
TECTOBBIX 3a/IaHUM, PACCUUTHIBAIOT MO (hOpMyJie: TPYAOEMKOCTh AUCIUIUIMHBI B 3.€. YMHOKUTH Ha 50.

TecThl BKIIOYAIOT B ce0s 3aaHusl 3-X YPOBHEH:

- T3 1 ypoBH: (BBIOpaTh BCE MpaBUIIbHBIE OTBETHI)

- T3 2 ypoBHS (COOTBETCTBHE, MTOCIICAOBATEIILHOCTD )

- T3 3 ypoBHs (CUTYyallMOHHAS 33]1a4a)

CooTHouleHue 3aJaHMIi pa3HbIX YPOBHEH U NpHcy:KIaeMble 0a/IbI
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Bug npomexyTouHOM aTTecTanuu
9K3aMeH

KomnyectBo T3 1 ypoBHs (BBIOpaTh Bee MPaBUIbHBIE OTBETHI) 30
Kon-Bo 6ai1oB 3a paBUIILHBIN OTBET 1

Bcero 6amnos 30
KomuuectBo T3 2 ypoBHs (cOOTBETCTBUE, TOCIEA0BATEILHOCTD ) 15
Kon-Bo 6ai1oB 3a mpaBUIILHBIN OTBET 2

Bcero 6amnos 30
KomuuectBo T3 3 ypoBHS (cuTyanoHHas 3a/1a4a) 5

Kon-Bo 6aiioB 3a mpaBUIILHBIN OTBET 8

Bcero 6amnos 40
Bcero TecToBBIX 3amaHUN 50
Utoro 6annos 100
MUuH. KOTHYECTBO OAJIIOB /ISl ATTECTAIIUN 70

Onucanue npoBeaeHus: NPOLEAYPHI:

TecTupoBanue ABISETCS 0053aTENBHBIM 3TAIOM 3K3aMEeHa HE3aBUCHUMO OT PE3yJbTaTOB TEKYILETO
KOHTpPOJISI yCHeBaeMOCTU. TecTUpoBaHHE MOKET MPOBOAUTHCA HA KOMIIbIOTEpE WIM Ha OyMakHOM
HOCHTEIIC.

TectupoBanue Ha OYMa>KHOM HOCHUTEIIE:

KaxxnoMmy oOydaroniemycsi, MPUHUMAIONIEMY y4acTHE B IPOLEAype, MPErojaBaTelieM BbIIASTCS
OnaHK MHIMBUIYyaJIbHOTO 3aAanus. [locie nmonydeHus 6aHKa HHIUBUAYATHHOTO 33JaHUS O0yJaroIHiCs
JTOJKEH BBIOPATh NMPAaBUILHBIE OTBETHI HA TECTOBBIC 3a/IaHKS B YCTAHOBIIEHHOE MIPETO/1aBaTeNIeM BpeMs.

OOyyaroniemycs peaiaraeTcs BoIMTOIHUTE S0 TECTOBBIX 3aJJaHH Pa3HOTO YPOBHS CIIOKHOCTH Ha
sK3aMeHe. Bpemsi, 0TBOiMMOE Ha TECTUPOBAHUE, COCTABIIAET HE OOJIee MOTyTOpa aKaJeMUIECKHUX YacoB Ha
JK3aMEHeE.

TectupoBanne Ha KOMIOBIOTEPAX:

Jns mnpoBeaeHuss TecTUpoBaHMs —Hcmoib3dyerca mporpamma INDIGO. OG6yuwatomemycs
MpeJiaraeTcsi BHIMOJHUTh 50 TECTOBBIX 3aJlaHWN PA3HOTO YPOBHS CIIOXKHOCTH Ha 3K3aMmeHe. Bpews,
OTBOJMMOE Ha TECTUPOBAHUE, COCTABISET HE OOJiee MOTyTopa aKaJeMUUECKUX YacoB Ha SK3aMEHe.

Pe3yabTarsl npoueaypsi:

Pe3ynbratel TecTUpoBaHHS Ha KOMIBIOTEPE WM OYMaKHOM HOCHTENE UMEIOT KauyeCTBEHHYIO
OIICHKY «3auTE€HO» — «HE 3auTeHO». OIEHKH «3auTE€HO» IO pe3yJbTaTaM TECTUPOBAHUS SBISIOTCS
OCHOBaHUEM JJIs JIOMycKa 00ydJaromuxcs kK codeceoBanuio. [Ipy moydeHnn OIEHKU «HE 3auTEHO» 3a
TECTUPOBAHUE OOYyYaIOIIMUICSI K cOOeCeOBaHUI0 HE JOIMYCKAETCsl U IO pe3yibTaTaM MPOMEKYTOYHOU
aTTecTalliy MO JUCIUILTHHE (MOAYIIO) BHICTABISETCS OIICHKA «HEYIOBICTBOPUTEIHHON.

Pesynbrathl npoBeneHus nporeaypsl B 00s3aTeILHOM MOPSAKE TPOCTABIIAIOTCS IIPETOIaBaTeNieM B
HK3aMEHAIIMOHHBIE BEJJOMOCTH B COOTBETCTBYIOIIYIO rpady.

3.2. MeToaunka npoBeieHUus1 yCTHOT0 codece10BaHUs

Lesb10 npoueaypbl MPOMEXKYTOYHOH aTTECTAIMH 110 AUCIUIUINHE, TIPOBOJMMOM B popMe YCTHOTO
cobecesloBaHUs, ABISETCS OLIEHKA YPOBHS YCBOCHMs OOYy4aroIIMMUCS 3HAHUM, MPUOOPETEHUs YMEHHH,
HaBBIKOB ¥ ¢(hOPMUPOBAHHOCTH KOMIIETECHITNI B PE3y/IbTaTe H3yYCHUS yIeOHOM JUCIUTUINHBL

JlokaibHbIe HOPpMATHBHBIE AKThI, PerJIaMeHTHPYIOIHE TPOBe/ieHNe MPOLeyPhI:

[TpoBenenne MPOMENKYTOUHOW aTTecTalluM oOydwaromuxcs periaMmeHTupyercs I[lomoxxeHuem o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEKYTOYHOM aTTeCTaIllny 00YJaIOIIXCsl, BBEJICHHBIM B JICHICTBHE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0beKThl, Ha KOTOpPbIe HANPaBJIeHA MPoLeaypa:

[Tponienypa oleHHBaHUS JOJDKHA OXBAThIBATh BCEX OOYYAIONIUXCS, OCBAMBAIOIIUX AMCHUILUIUHY
(Monyns). B ciydae, ecnu oOydaromuiics He MPOXOAUI MPOUEAYpY 0€3 YyBaXXUTENbHbIX NMPUYHUH, TO OH
CUMTAETCsl UMEIOLNM aKaJJeMUUYECKYIO 33JJ0JDKEHHOCTb.

Ilepuoa npoBeaeHus NpoUeaypPbI:

90



[Ipouenypa oleHUBaHHS TPOBOAUTCA IO OKOHYAHWU M3Y4YEHHS JUCHUIUIMHBI (MOAYNS) B
COOTBETCTBHUH C pacCUCaHUEM y4EOHBIX 3aHATUHN (€CJIM IPOMEXYTOUHAsI aTTeCTaIHsI TPOBOAUTCS B hopme
3adera). JlekaHatom (akyapTeTa MOXKET OBITh COCTaBJIEH WHIWBHAYAIbHBIM TpaduK MPOXOKICHUS
MIPOMEKYTOUHOM aTTECTAIMH JJIs1 00YYarOIIErocst MPH HATUYHH OTIPEIECTIEHHBIX 00CTOSTEIbCTB.

TpeGoBanusi K NMoOMelleHUSIM U MaTePUATbHO-TEXHHYECKHUM CpeIcTBaM /Jisl NMPOBeJdeHHUs
NpoLeAypbI:

TpebGoBanusi K ayAUTOpPUHM [UIsl TMPOBENEHUS NPOLEAYPHl M HEOOXOAMMOCTh NPUMEHEHUS
CTELUAITM3UPOBAHHBIX MATEPUATBHO-TEXHUYECKUX CPEJICTB OMPEICIISIOTCS PENOJaBaTEIeM.

TpeboBaHus Kk KaApoBOMY 00ecneYeHUIO MPOBeIeHHs MPOLeTyPbI:

[Ipouenypy mNpOBOOUT NpenoAaBaTeib, BEAYUIMH AUCHUIUIMHY (MOIYyNb), Kak IpaBUIio,
MIPOBOJIAIINNA 3aHATHS JEKIIHOHHOTO THIIA.

TpeOoBaHusi K 0aHKY OLIEHOYHBIX CPEACTB:

Jlo Hauana mpoBeneHUs MPOLEAYphl MPENoAaBaTeIeM IOArOTABIMBACTCS HEOOXOAUMBIA OaHK
OLICHOYHBIX MaTepUasoB JJis OLIEHKH 3HAHUN, YMEHUH, HaBbIKOB. BaHK OIEHOYHBIX MaTEpPHAaIOB BKIIOYAET
BOTPOCHI, KaK MPaBHIJIO, OTKPHITOTO THIIA, IIEPEUEHb TEM, BBIHOCUMBIX Ha ONPOC, THIOBbIEC 3agaHus. U3
0aHKa OIEHOYHBIX MaTepUaoB (OPMHUPYIOTCS TEYaTHBIC OMaHKU WHAMBUAYAIbHBIX 3a7aHUN (OWIICTHI).
KonugectBo BompocoB, ux BUA (OTKPBITBIE WM 3aKPHITHIE) B OJIAHKE HWHIUBUAYAJIBHOTO 3aaHUs
OTIpe/IeIISIeTCS MPEIoIaBaTeIeM CaMOCTOSTEIbHO.

Onucanue NpoBeaeHUsI NPOLEAYPHI:

KaxxnoMmy oOydaromemycsi, IpUHUMAIOLIEMY y4YacTHE B IpPOLEAYpE, MpernojaBaTesieM BbIIAETCs
OnaHK MHAMBHAYaNbHOTO 3a1aHus. [locne momydyeHus GiaHka WHANBUAYAIBHOTO 33JaHUS U MOATOTOBKH
OTBETOB OOYYAIOMIMKCS JOJDKEH B MEPY WMEIOIIMXCS 3HAHWH, YMEHUH, HaBBIKOB, C(POPMHPOBAHHOCTH
KOMITIETEHIIMH JaTh YCTHBIE pa3BEpHYThIE OTBETHl HA MOCTABJICHHBIC B 3a/laHUU BOMPOCHI M 3aJlaHUS B
YCTaHOBJICHHOE IpenojaBaTesieM BpeMs. [IpoaomkuTenbHOCTh MPOBENEHUS MPOLEAYPbl ONpeeisaeTcs
mpernojaBaTesieM CaMOCTOATEIbHO, MCXOJ W3 CIOXKHOCTH WHIWBUIYaIbHBIX 3aJaHUM, KOJIUYECTBa
BOIIPOCOB, 00bEMa OIICHWBAEMOT'0 YI€OHOr0 MaTepualia, o0Imel TPYAOEMKOCTH N3Y4aeMON JUCIUTUTHHEI
(Momynsi) u qpyrux GpakTopoB.

CobecenoBanne MOXET MPOBOAUTHCS 110 BOIIpocaM Omiieta U (WIIK) 10 TUHIOBBIM(BIM) 3aa4e(am).
Pesynbrar cobecenoBanus onpeaenseTcs OIEHKaMU «3a4TEeHOY, «HE 3aUTEeHO.

Pe3yabTaThl npoueaypsbl:

Pe3ynbTaThl MpoBeAeHUs MPOLEAYPHI B 0053aTEIbHOM HOPSIIKE MPOCTABISIOTCS IpenojaBareiem
B 3aYETHBIC KHIKKU O0YYarOIINXCS U 3a4€THBIC BEIOMOCTH | MPEJICTABISIIOTCS B JeKaHAT (aKyabTeTa, 3a
KOTOPBIM 3aKperuieHa oOpa3oBarelbHas Mporpamma, JUOO B OTAENT MOJIrOTOBKM KaJpOB BbICIICH
KBaJIU(UKALIH.

ITo pe3ynbTaTam npoBefeHUs MPOLEyphl OLIEHUBAHUS MIPEMOAABATENEM /I€TIAETCs BBIBOJ O
pe3ybpTaTax MPOMEKYTOYHOHN aTTeCTAIMH MO JUCIUTUTHHE.

3.3. MeToanka NnpoBepKH pelieHsi TUMOBBIX 32124

Heabio nmpoueaypbl TEKyLIeH aTrTecTaluy MO AMCUUIUIMHE (MOAYINIO), MPOBOJUMON B (opme
BBITIOJTHEHUS PEILICHNUs 33/1a4, SBJISIETCS OLIEHKA YPOBHSI YCBOEHUS 00yUJatOUMMUCS 3HAaHUM, TPpHoOpeTeHUs
yYMEHUH, HaBBIKOB U C(OPMHPOBAHHOCTU KOMIIETEHIMH B pe3yibTaTe U3y4yeHHs] Y4eOHOW TUCIMILIMHBI
(J4acTH AMCUMIUIMHBI), OLIEHKAa CHOCOOHOCTH 00yUaromerocsi K HayYHO-UCCIIEI0BaTENbCKON e TEIbHOCTH.

JlokaJbHBICe HOpMATHBHBIE AKThI, PerJIaMEHTHPYIOLINE IPOBeIeHHE POLEAYPbI:

[TpoBeneHue NpPOMEXKYTOUHOW arTecTaluu oOyyaromuxcst periameHtupyercs Ilonoxenuem o
TEKYI[eM KOHTPOJIe yCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTallMyi 00y4aroliXcsl, BBEICHHBIM B JIeHCTBHE
npukasoM ot 08.02.2018 Ne 61-O/1.

Cy0beKkTbl, Ha KOTOPbIE HATIPABJICHA MpoLeaypa:

Hpouezlypa OLICHUBAaHUA O0JI’KHA OXBAThIBATh BCEX O6yanOHIHXCSI, OCBaWBarOIUX JUCHUILIIUHY. B
cllyyae, eclid 00y4aroIUiCs He BBITOJHWI IPOJAEMOHCTPUPOBA YMEHHUE PEIIeHHs 3a/1a4, OH CUUTAETCS
HMCIOIUM aKaJEMHUYCCKYIO 3a10JDKEHHOCTD IO IMPAKTUYCCKHUM HaBbBIKaM.

ITepnon npoBeneHust npoueaypsbl:

Pemenne 3aa4 BBIIIOJHACTCA CTYACHTAMU Ha ayAUTOPHBIX 3aHATHAX.
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TpeGoBanuss K nMoMelIeHUAM U MATEPUAJIbHO-TEXHMYECKHM CPeICTBaM /IJisl NPOBe/leHus!
NpoLeRypbI:

Jns pemieHus 3a7ad BO BpeMs ayIUTOPHBIX 3aHSITUNA CTYAEHTHI CHA0XKaloTCid CIPAaBOYHOMN
JIUTEPaTypO, IEPEYHEM TUITOBBIX U CUTYAllMOHHBIX 3334

TpeOoBaHMs K KaJJPOBOMY O0ecle4YeHHI0 IIPOBeeHUsI NPoleaypbl:

[Ipouenypy oLeHHBaHKs PELICHHS 3a1a4 IPOBOJUT IIPENOAABATEIb, BEAYIINUN TUCUUILIMHY.

TpeOoBaHusi K 0aHKY OLIEHOYHBIX CPEACTB:

Jlo Hayama TpoOBEICHHS TMPOIEAYpPHI MpENnojaBaTejeM IMOATOTABIUBACTCS HEOOXOMUMBIH OaHK
OLICHOYHBIX MaTepUasoB JJid OLIEHKH 3HAHUN, YMEHUH, HaBBIKOB. baHK OIEHOYHBIX MaTEepPHAIOB BKIIOYAET
B CG6$I NEpCUYCHb THIIOBBIX W CHUTYAIIMOHHBIX 3aJad U Tpe6OBaHI/I$I K BBIIIOJJHCHUIO H O(l)OpMJIeHI/IIO
pEIIeHNs, AITOPUTMBI PEILICHUS.

OnucaHue nNpoBeieHUs NPOLEIYPbHI:

Pemenne 3aaa4 MOpOU3BOAUTCA CaMOCTOATCIBbHO B HWHAUWBHUAYAJIBHOM MHOPAAKES WA MaJIbIMU
rpyImamMu.

Pe3yabTaThl npoueaypsbl:

Pemennie 3amau onenuBaercs 1mo 2-X Oa/UIbHOM IIKalle: «3a4TeHO», «He 3auTeHo». OleHka 3a
PEIICHUC YYUTHIBACTCS IIPU MPOBCACHUN HpOMe)I(YTOIIHOfI aTTeCTallMM Ha 3TaIlC IMPOBCPKU MPAKTHICCKUX
HABBIKOB.

3.4. MeTtoanka nmpoBeeHHs IPOBEPOYHOI padoThI

Leabio mpoueaypbl TEKyIleHd aTTECTAllMH, MPOBOJUMON B (OpME BBHIIOTHEHHUS MPOBEPOYHOM
paboThI, SIBISETCS OLIEHKA YPOBHS YCBOCHHS 00YUaIONIMMUCS 3HAHHHA, TPUOOPETEHHSI YMEHHUN, HABBIKOB U
c(OpPMUPOBAHHOCTH KOMIETECHIINI B pe3yabTaTe U3Y4YCHUS Y4EOHON MUCIUIUIMHBI (YACTH AUCIUILTHHBI),
OLIEHKA CIIOCOOHOCTH 00yYaromerocsi K Hay4HO-HCCIIE0BATENbCKOM eI TETbHOCTH.

JlokajibHbIe HOpMATHBHbIE AKThI, PerJIaMeHTUPYIOLIe TPOBeIeHHe MPOLEaYPbI:

[IpoBeneHne MpoMexXyTOUHON arrecTanuu oOyuaroumuxcst pernamentupyercs [lonoxeHuem o
TEKYIIeM KOHTPOJIE YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTeCTaIllMi 00Y4arOIINXCsl, BBEIEHHBIM B JIEHCTBUE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0bexThbl, Ha KOTOpPbIE HANIPABJICHA NPoLeaypa:

[Tpouenypa olieHHBaHUS OKHA OXBAThIBAaTh BCEX 00YYarOIIMUXCSl, OCBAaUBAIOLINX IUCLHUIUIMHY, IO
KOTOpPOM MpeayCMOTPEHO BBINMOJIHEHUE MpoBepouyHOW paboTel. B ciywae, ecnu oOydwaromuiics He
BBIIIOJTHIII pabOTy, TO OH CYMTAETCS UMEIOIIUM aKaJIeMUYECKYIO 3a0>KEHHOCTD.

ITepnon npoBeneHust mpoueaypsbl:

[TpoBepouHass paGoTa BBIMNOJIHSETCS CTYJEHTaMH BO BPEMsI UTOIOBOIO 3aHATHS MO OKOHYaHHUH
U3Y4EHHUs pa3fielia AUCIUIIINHBL.

TpeGoBannss K NMOMeMICHUSIM W MATePHATbHO-TEXHHYECKHM CpeICcTBaM JJIsi NPOBEACHHUSA
NpouLexypbI:

KontponbHass paboTa BBINOJMHSETCA CTYACHTaMU B XOJ€ AyJUTOPHBIX 3aHATUH B yueOHbIE
ayUTOPHUSX JJISl IPOBEJICHUS TEKYILEr0 KOHTPOJIS U MPOMEXKYTOUHOM aTTectaunu — kad. NeNe 3-522a, 3-
523, 3-525, 3-414, 1-307, 1-404.

[Tpu He0OX0MMOCTH MPU MOATOTOBKE K padOTE CTYAEHT MOKET BOCIIOJIb30BATHCS Ay JUTOPUEH ISt
CaMOCTOSITENTbHON PabOTHI.

TpeOoBaHMs K KaAPOBOMY O0ecle4YeHH IO NIPOBeleHUsl NPoeaypbl:

[Tponeypy olieHUBaHMsI MPOBEPOYHON pabOThHI MPOBOAMT MPETIO1aBATENb, BEAYIIUN JUCIUIITUHY.

TpeboBaHusi K 0aHKY OLIEHOUYHBIX CPEICTB:

Jlo Hauama mpoBeAeHUs MPOLEAYpHl MpernojaBaTeieM MOJArOTaBINBACTCS HEOOXOAMMBIH OaHK
OLICHOYHBIX MaTepUasoB i OLIEHKH 3HAHUN, YMEHUH, HaBbIKOB. BaHK OIEHOYHBIX MaTepHaJIOB BKIIOYAET
B ce0s1 BapuaHTHI POBEPOYHOI pabOTHI M TPEOOBAHMUS K €€ BBINOJIHEHHUIO U oopmieHuto. Obyuaronuiics
BBITIOJTHSIET BapHaHT pabOThl, NMPEeIHAa3HAUEHHBIN JIJIsl HETO B COOTBETCTBUU C TpeboBaHusAMU. B ciyuae
BBITOJIHEHUS CTYJICHTOM HE CBOETO BapHaHTa, paboTa HE 3aCUUTHIBAETCS U BO3BPALIAETCS CTYIEHTY JUIS
UCIPaBJICHUS.

Onucanue npoBeieHUs NPOLEAYPHI:

[IpoBepouHas paboTa BBHIOJIHAETCS CTYACHTAMU B XOJ€ ayJAUTOPHBIX 3aHATHI, paboTa MOUIEKUT
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MIPOBEPKE U PEIICH3UPOBAHUIO.

Pe3yabTaThl mpoueaypsl:

KontponpHast pabota oneHuBaercs mo 4-Xx OauIbHOM IIKale: «OTIMYHO», «XOPOIIOY,
«yIIOBJICTBOPUTEIHLHO» U «HEYJOBIETBOPHUTENbHO». OlieHKa 3a paboTy YUHUTHIBAETCS MPHU MPOBEIACHUU
MIPOMEKYTOUHOW aTTECTAIMH Ha dTare MPOBEPKH MPAKTUYCCKUX HABBIKOB.

3.5. Meroauka nmpoBejieHHs 3alUTHI pedepara

Heabi0o nmpoueaypbl TEKyIIEH aTTeCTallid MO AWCHUILIMHE, MPOBOAMMOW B (opMe 3aIlUThI
pedepara, sSBISETCS OLEHKA YPOBHS YCBOCHUS 00YJarOIMMUCS 3HAHUH, IPUOOPETEHNsT YMEHU, HAaBBIKOB
1 ¢(hOPMUPOBAHHOCTH KOMIIETCHLIH B pe3yabTaTe U3y4eHUs YUeOHOH JUCIUIUIMHBI (YaCTH TUCIUTUINHBI),
OLIEHKA CIIOCOOHOCTH 00y4aroIIerocsi K Hay4HO-HCCIIE0BATENIbCKOM 1 TEIbHOCTH.

JlokabHbIe HODMATHBHBIE AKThI, PerJIAMEHTHPYIOLHE IPOBEAeHUE NPOLeyPbI:

[TpoBeneHue NPOMEKYTOUHOW aTTecTaluy OOydaromuxcs periamentupyercs I[lomokeHuem o
TEKYILEM KOHTPOJIE yCIIEeBAEMOCTH U IPOMEXKYTOUYHOH aTTecTaly 00y4arouuxcs, BBEICHHbIM B JIeHiCTBHE
npukazoM ot 08.02.2018 Ne 61-O/1.

Cy0beKTbl, Ha KOTOpPbIe HANIPABJIEHA MpoLeaypa:

[Iponeypa olieHMBaHUS TOIHKHA OXBATHIBATh 00YUYAIOIINXCS, KEJAIONIMX YrIIyOJICeHHO OCBAaUBATh
IMCLIUIUIAHY, TI0 KOTOPO MPeTyCMOTPEHO BBHITIOJIHEHNE pedepaToB.

Ilepuoa npoBeaeHus Npoueaypbl:

[Iponienypa oleHMBaHUS TPOBOAMTCS B COOTBETCTBHM C YYEOHBIM IIJIJAHOM M PACHUCAHHUEM
y4eOHBIX 3aHATHH.

TpeOoBanuss K mMoMelleHUSIM U MATEPHATbHO-TEXHHYECKHM CpeICTBAM /IS NPOBeIeHHsA
npoueaypsbl:

TpeboBaHust K ayIuTOpHH Ui TPOBEACHHUS NPOIEAYyphl M HEOOXOAMMOCTH NPUMEHEHUS
CIELUATN3UPOBAHHBIX MAaTEPUAIIBHO-TEXHUYECKUX CPE/ICTB OIPECIIAIOTCS MPENoJaBaTeIeM.

TpeGoBanus Kk kKagpoBoMYy o0ecleYeHHI0 POBe/IeHUs POLEAYPbI:

[Tponierypy npoBOIUT HpenoaBareb, BeIyLUH AUCLUILIUHY.

TpeGoBanns k 0aHKY OLLECHOYHBIX CPEJACTB:

Jlo Hauana mpoBeleHUs NPOLEAYpbl MPErnoAaBaTeiIeM IOJArOTaBIUBAETCS HEOOXOAUMBIH OaHK
OLIEHOYHBIX MaTEPHAJIOB /ISl OIICHKH 3HAHUH, YMEHH, HABBIKOB. baHK OIEHOYHBIX MaTE€PHUAIOB BKIIOYAET
B ce0s1 mpuMepHbIe TeMbl pedepaToB. OOyuaromuiics BEIOUpaeT caMOCTOATENbHO TeMY pedepara.

Onucanue npoBeieHUs NPOLEAYPHI:

3aKOHYEHHYIO PadOTy CTYIEHT CAAeT Ha Kadeapy B OyMakHOM U 3JIEKTPOHHOM BHJIE.

OcHoBaHMeM JUIs IOMTYCKa K 3a1uTe pedepara sBiIsiOTCS:

BbIOOp peKkoMeHayeMol TeMbl pedepara

odopmieHue pedepaTra B COOTBETCTBUHM C MPEIbIBIAEMBIMU TPEOOBAaHUAMH;

CryneHT 3apaHee TOTOBUT BBICTYILJIEHUE Ha S - / MUHYT, BBIOMpasi OCHOBHbIE MOMEHTHI B pedepate.
B BhICTyIUIEHHH cielyeT OTpa3uTh MOTHUBBI BbIOOpa TEMBbI, OCHOBHOE COJEp)KaHHE, BBIBOJIBI U HX
o0ocHoBaHue. IloAroToBUTH MYJIBTUMENUWHYIO MpPE3EHTALMI0, [OMOTAIOLIYI0 PAaCKpPhITh OCHOBHbBIE
MOJIOKEHMSI PabOTHI.

3amura pedepara MPOBOAUTCS HA UTOTOBOM 3aHITHH.

Pe3yabTaThl npoueaypsbl:

Pedepar onenuBaercs mo 4-x OalIbHON HIKale: «OTIIMYHOY, «XOPOIIOY, «YIOBIETBOPUTEIHLHOY,
«HEYIOBIETBOPUTENbHOY». OlleHKa YYMTHIBA€TCS MNpPH CcAade MPAKTHUYECKHMX HABBIKOB CTYJEHTa Ha
MIPOMEKYTOUYHON aTTECTALUU.
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