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BBenenue

1. Haznauenue: DOHI OIEHOYHBIX CPEACTB TMpEIHA3HAYCH I OOECIEeYCHUS METOJIMYECKOU
OCHOBBI JIJISl OpTaHU3AIMH U TTPOBEJICHUS TEKYIIETO KOHTPOJIS 1O JUCIUIUINHE «MaTemaTukay.
Texymnuit KOHTPOJIb MO JAHHOW JUCIUIUITMHE — BHUJ CHCTEMATHYCCKOH IPOBEPKU 3HAHUH,
YMEHUW, HABBIKOB CTYJCHTOB. 3aJauyaMHU TEKYIIETO KOHTPOJISI SBIISIFOTCS TOJy4YEeHHE
NMEepBUYHOM HMHQPOPMAIIMIO O XOJ€ M KavYeCTBE OCBOCHHS KOMIIETCHIIMM, a TaKxke
CTUMYJIUPOBAHUE PETYISIPHOW IIEJICHANIPABICHHON pabOThl CTYACHTOB sl (OPMHUPOBAHUS
OTIPEICTICHHOTO YPOBHS KOMIICTCHITHH.

2. ®OC sBuseTcs NpUIOKEHUEM K ITporpaMMe AUCHUILINHBI «MareMaTHKa

3. PaspabGorumk IlamkoBckuit ~ Anekcanap BnaaumupoBuu, mnpocdeccop Kadeaps
TYMaHUTApHbIX U MAaTEMATUYECKUX JTUCIUILINH

4. IIposenena skcnepruza OOC.

YJteHBI SKCIIEPTHON TPYIIIIHL:

IIpencenarens:

IHapnenko E.H.—3aB. xapenpoit XTMuAXI1

YJteHBI SKCIIEPTHON TPYIIIIHL:
Pomanenko E.C. — nonient kadeapsl X TMuAXII
Ceunuenko A.WM. — nonient kadbenpsl X TMuAXI1

[TpencraBuTens opraHu3anuu-padoToIaTEN:
Hogocenos A.M., HauanbHUK oTAena TexHudeckoro pazsutusd AO «HepuHHOMBICCKHI A30T»

OxcneptHoe 3akmtouenue. [IpencraBinenueii P®OC mno guctumuimHe «MartemaTukay
cootBercTBYyeT TpeboBanusiMm PI'OC BO.

[Ipemiaraemeie mpenogaBareneM GOPMBI U CPEICTBA TEKYIIETO KOHTPOJIS aIeKBATHBI LIEISIM H
3a/layaM peanusalui 00pa3oBaTEIbHON MPOTpaMMBbl BHICIIETO 00pa30BaHUS MO HANIPABICHUIO
noarotoBku 18.03.02 DHepro- u pecypcocOeperaroniue mporecchl B XUMUIECKON TEXHOJIOTHH,
He(TEXUMUU U OMOTEXHOJOTHH, HAMPaBICHHOCTH (Mpoduiib) OXpaHa OKpyKarolled cpeabl U
palMoHaIbHOE HCIOJIB30BAHME TPHPOIHBIX PECYpCOB, a TAaKKe IEISIM W 3amadam paboueit
OporpaMMbl peanu3yeMol ydeOHOH aucuuiuinHbl. OLEHOYHbIE CPeACTBA JUIS MPOBEICHHS
TEKYIIETO KOHTPOJISI YCIEBAEMOCTH U MPOMEKYTOUHOW aTTECTAI[MH TPEICTABICHBI B IIOJIHOM
o0BeMe.

«05» mapra 2022 1.

5. Cpok gevictBust @OC ompenensercst CpOKOM pealin3alii 00pa3oBaTeIbHOM POrpaMMBbl.



JTar
dbopMupoBaH Tun KoHTpOs
Ko Ast (ycmuuoiii,
A KOMITETEHIIUU Bua xontposns, nucvmennovl |HaumeHnoBan
ggeHHBaeM (Ne Tempr) T(;Eziiziilﬁ aTTecTamus unu ¢ ue
(6 (MeKyuuLl/npomerHcymoyt [UCnoib308aHU [OLIEHOUYHOTO
KOMITETEHIT OIICHKH .
. coomeemcme bill) em cpeacTBa
uu ¢ paboueti MexHUYecKux
npocpamMmou cpeocmas)
OUCYUNIUHbL)

OIIK-2 CobecenoBan |Texymuii Y CTHRIN Bonpocer aiist
nma-1,na- ne cobecenoBaH
2, U]1-3) , 1.5 ust

YK-1 i 7 7
(-1 T OK3aMeH [IpomexyTOUHBIN Y CTHBIN Bompock K
2. U Jf[-?’) DK3aMEHY

OIIK-2 CobecenoBan |Texymuii VYcTHbIN Bomnpocs! pis
a-1 na- ne cobeceroBaH
2, 11-3) , 6-9 us
(I/IZSL,-IT-II/II[- DK3aMeH [IpomexyTOUHBIN Y cTHBIN Bompock K

' U /f['3) JK3aMeHY

OIIK-2 CobecenoBan |Texkymuii VYcTHbIN Bomnpocsr pis
Aa-1 ua- ne cobecemoBaH
2, 11-3) , 10 - 13 us
(I/IZS[,—IT-II/II[— DK3amMeH [IpomexyTOUHBIN YcTHBI Bompock K

' U I’[_3) JK3aMeHY

1. IlepeyeHb KOMIETEHIUI C YKa3aHHEM 3TANOB UX GOpPMHPOBAHMSA B Mpolecce
0CBOEeHNsI 00pa30BaTeJIbHOM MPOrPpaMMBbI

2. Onucanue mnoka3arejeidi W KpPHUTepHeB OLEHMBAHHMS HA PA3JIMYHBIX 3Tanax HX
(opmupoBanus, onucaHue MK OLEHUBAHUSA

YpoBHH
c(hopMHUPOBAHHOC
™™
KOMITeTeHIIU( 1),
UHAUKaTOpa (0B)

Jeckpuntopsl
MunumanbHBIN .
OBCHD He MuHUManbHBIN
},]HIZ)CTI/IFH T YPOBCHD Cpennuii ypoBenb|Boicokuii ypoBeHb
(He JIOBJ'IeTBZ uTen (yroBneTBOpUTEIND (xoporo) (OTIMYHO)
Y ) P HO) 4 Gata 5 GaLIoB
BHO
3 Oamna
2 Oamna

[Komnemenyusa: YK-1 Ilopozoewtii ypogens

Pe3ynbTaThl

00ydeHus 1o
TTUCIUILTIHE
(Momyr0):

He nmonumaer

CYIIHOCTb U 3HAUCHUC

MaTEMAaTHUYCCKUX
OCHOB U 3aKOHOB

C 3aTpyiHEHUAMH
MIPUMEHSIET
MATEMATHUUYCCKUEC
OCHOBBI U 3aKOHBI

Ha nocrarouno
XOpOIIIEM YPOBHE
IMOHUMAET
CYIIHOCTh U
3HAYEHHUE

[IpaBunbHO M Ha
BBICOKOM YpOBHE
ITOHUMAET
CYILIHOCTb U
3HA4YCHHE




Unouxamop:

YK-1 (1U/1-1)
BBIJICIISET
poOJIEeMHYIO
CHUTYaIHIO,
OCYIIECTBIISET €€
aHAIN3 U
JTUAarHoCTUKY Ha
OCHOBE

MaTEMaTUYCCKUX
OCHOB Y 3aKOHOB

MaTEMAaTHYCCKUX
OCHOB H 3aKOHOB

CUCTEMHOT'O
oJIXo0a
YK-1 (UA-2) He BrazaeeT|Cnabo Bnageer |Ha mocrarouno  |[IpaBuibHO M Ha
OCYIIECTBIISIET  [CPENICTBAMH  TIOMCKA,|CpeACTBAMU XOpOIIIEM YPOBHE [BHICOKOM YpOBHE
MOUCK, OTOOp U |0TOOpa ulrorcka, oToopa u |BiajaeeT MoJIy4aeT u
CHUCTEMAaTHU3AINIO [CUCTEeMAaTU3aINH CUCTEMATHU3AIMKN |METOJIaMHU CHUCTEMATU3HUPYET
uHdopMaIuu 11 [MHGOpMAITIH u3uHpopManuu u3 [006paboTKU U nHpopmaruio u3
onpeeacHus Pa3TUYHBIX Pa3TUYHBIX CUCTEMATH3AINH  |[Pa3THYHBIX
ANbTEPHATUBHBIX |UCTOYHUKOB JUTS|UCTOYHUKOB U1 |[MH(OPMAILIUU U3  |[MICTOUYHUKOB IS
BApUAHTOB pelIeHus pelIeHus pa3TMYHBIX pelIeHus
CTpaTernyeckux |MpodeccHoHanbHBIX [MpodecCHOHANbH [ICTOYHHUKOB IS [MpodecCHoHaTbH
pELLICHHI B 3a7ad = U3 OOJACTH[BIX 3a]1a4 U3 peLLIEeHUS bIX 33714 U3
POOIEMHOM TEXHOJIOTHUECKHUE obnactu npodeccruoHanbH (00IacTH
CUTYyaIuu MaIITHHBI U[TEXHOJIOTUYECKUE |bIX 3a7a4 U3 TEXHOJIOTUYECKHE
o0opyi0BaHue. MAaIIUHbI U obnactu MaIIUHbI 1
00OpyJOBaHUE.  [TEXHOJIOTHYECKHE |000pyIOBaHNUE.
MAaIIUHbI 1
obopyioBaHue.
YK-1 (UO-3) He wuntepnperupyer,(Cnabo  Bianmeet|Ha mocrarouno  |[IpaBunbHO 1 Ha
OnpeeNnseT U HE CTPYKTYPHPYET H[METOIMKAMHU XOpOIIIEM YPOBHE [BHICOKOM YpOBHE
OLICHMBAET PHCKH |[HE oopMIIeT[UHTEpIIPETALIUN, [HHTEPIPETUPYET, |[[TOTydaeT,
BO3MOIKHEIX nH(popMmaIrio CTPYKTYPHUPOBAHH [CTPYKTYPUPYET U |[HHTEPIPETHPYET,
BAPHAHTOB pe3yJIbTaTOB g 1 odopmieHUs|0hOopMISIET CTPYKTypHUpPYET U
pereHmi nccaea0BaHUN ufuHpopMauu rH(pOpMALIHIO odopmiiser
poBnemmoi SKCIIEPUMEHTOB U3|pe3yabTaToOB pEe3yJIbTaTOB nH(pOpMAIIHIO
npodeccuoHanbHOM  [MCcleAOBaHUN  U[UCCIEAOBaHUN U [pe3yJIbTaTOB
CHTYyaud, 00JacTi B JOCTYIMHOM[PKCTIEPUMEHTOB  |IKCTIEPUMEHTOB  [UCCIIEJIOBAaHUN U
BbIOMpaET . JUTSL IPYTHX BUJIC. u3 u3 AKCIIEPUMEHTOB
OUTHMATIbHBIN npodeccHoHabH [IPO(ECCHOHANBH (U3
BApUAHT €€ of obmactu  B|oi 00JaCTH B npo¢eCCUOHAIBH
PCIICHUA JOCTYITHOM  JJIA|OCTYITHOM JJisi  |0if 00J1acTu B
JIPYTHX BUJIC. JIPYTHX BUJIC. JIOCTYITHOM JIJISI
JIPYTHUX BUJC.
Komnemenyus.: OIIK-2 Ilopozogvlii yposens
Pe3yibrarsl He 3nakomMm ¢ Cnabo 3nakom ¢ |Ha xopouweMm|[IpaBuiibHO U HA|
00y4eHus 1o OCHOBHBIMH OCHOBHBIMH YpOBHE BBICOKOM YpPOBHE
TUCIUTITMHE MeTOoAaMu METOIaMU PUMEHSIET MMOHUMAET "
(Momyro): MaTeMaTH4eCKOTo MaTEeMaTHUYECKOTO [OCHOBHBIE MIPUMEHSIET
[nouxamop: aHaJn3a u aHanu3a u METO/IbI OCHOBHBIE
OIIK-2 (MA-1) [MomenmupoBaHHS B MOJICTTUPOBAHUS B [MATEMATHUYECKOTO [METOIbI




3HAKOM C npodecCHOHAFHOW  [MpOod)eCCHOHANBH [aHATN3a U[MaTeMaTHIECKOTO
MaTEeMaTUYECKUM |IesITeNbHOCTU Oif EATENLHOCTH [MOJIETMPOBAHUS B|aHAIHM3a u
U, PU3NICCKUMH, npo(heCCHOHATILH |MOACITUPOBAHUS B
buzuko- O esATeNbHOCTH |IpodeccuoHabH
XUMUYCCKHMH, O IeSATEILHOCTH
XUMUYECKHUMHU

METOJaMH

pelieHus 3aaad

npohecCUOHATBH

O IS TENIbHOCTH

OIIK-2 (MA-2) [He Bnameet Cnab6o Bmameer |Ha mocratouno |B coBepimieHcTBE
peraer HABBIKAMU aHANlU3a  [CpeACTBaMHU XOpOILIEM YPOBHE |BJIaJEeT
CTaHJIapPTHBIC €CTECTBCHHOHAYYHBIX [aHAM3a BJIQJICET METOJIMKAMHU 1
npodeccuoHanbH |1 OOIIEMH)KEHEPHBIX [€CTECTBEHHOHAYY [METOJMKAMHU U |CpPEICTBAMU

BIC 33JIA4H C 3HAHUU, METOJIOB HBIX U CpeIcTBaMHU aHaJIn3a
MpPUMEHEHUEM OOIIeMH)KEHEPHBI [aHaIM3a €CTeCTBEHHOHAYY
MaTeMAaTHYECKUX, X 3HAHHH, €CTECTBCHHOHAYY |HBIX U
buznyecKux, METOJIOB HBIX U OOIICHHKEHEPHBI
¢buzuko- OOLIEHHKEHEPHBI |X 3HAHUM U
XUMHYECKHUX, X 3HAHUH U METOJIOB.
XUMHYICCKHIX METOJIOB

METOJIOB

OIIK-2 (MA-3) [He Bnameer Cnabo Bmameer |Ha moctatouno |B coBepmieHcTBE
MPUMEHSET HABBIKAMU PEIICHHS  [CpeCTBAMU H XOpOIIIEM YPOBHE |OBIaeT

METO/TBI 3aJ1a4, CBSI3aHHBIX C  [HAaBBIKAMH BJIJICCT HaBBIKaMU
TEOPETUYECKOTO H|MaTeMaTHUYEeCKUM pelleHus 3aa4, |HaBBIKaMU pelIeHus 3aaaq,
DKCIIEPUMEHTAILH |MOJICITUPOBAHNEM U [CBS3aHHBIX C pEIICHUS 33/1a4, [CBS3aHHBIX C

oro aHAIIU30M. MaTEeMaTHYECKUM |CBS3aHHBIX C MaTeMaTHYeCKUM
WCCIIC/IOBAHUS MOJICTTUPOBAHUEM [MaTEMaTHYECKAM |MOCITUPOBAHUEM
00BEKTOB 1 aHAITU30M. MOJICTTUPOBAHUEM |1 AHATU30M.
npodecCHOoHAIbH 1 aHAJTU30M

Ol JEATEIBHOCTH

MaTeMaTHIECKUM

U, PU3NIECKUMH,

¢buzuko-

XUMHYECKUMU U

XUMHUYICCKHUMH

METOIaMH

Komnemenyus: VK-1 Iloebtuiennslii yposens

Pesynprarsl

00y4eHus 1o
TTUCTIUTLTAHE
(Momyi0):

[Unouxamop:

VK-1 (U1-1)
BBIJICIISICT
poOJIEeMHYTO
CHTYAIIUIO,
OCYIIIECTBIISCT €¢
aHAIN3 U

He nonumaer
CYIIHOCTh W 3HaUEHHE
uHpOpMaIuU B
pa3BUTHHU
COBPEMEHHOTO
oOmiecTBa

C 3arpyaHeHUSIMU
MOHUMAET
CYIIHOCTb U
3HAYCHUE
uHpOpManuu B
pa3BUTHU
COBPEMEHHOT'0
oOmiecTBa

Ha nocrarouno
XOpOIIeM YPOBHE
TIOHUMAET
CYIIHOCTb U
3HAYCHHE
uH(popMaIuu B
pa3BUTHUU
COBPEMEHHOTO
oOmiecTBa

[IpaBunbHO U Ha
BBICOKOM YPOBHE
MMOHUMAEeT
CYIIIHOCTb U
3HA4YCHUE
nHpopmaIuu B
pa3BUTHU
COBPEMEHHOT0
o01mecTBa




JTUAarHOCTUKY Ha
OCHOBC

CUCTEMHOT'O
MoJIXo0aa
YK-1 (UO-2) He ucnonb3yet|Craado Ha  nmocratouno(lIpaBuiasHO M Ha
OCYILECTBIISICT  [aHAJIUTUYECKHE U|UCTIOIB3yET XOpOIIIEM YPOBHE[BBICOKOM YPOBHE
MOUCK, OTOOp U [4MCJIEHHBbIE  METO/bI[aHATUTHUYECKHE H[HCIIONb3YyET HCIIOJIBb3YeT
CHCTEMAaTH3AlLUIO [peIIeHUs 3aJ1au[4nCIICeHHBIC aHAJTUTUYECKHE H[aHATUTUYECKUE |
uHbopMaluu Ais |MpodecCHoOHaNbHOM  [METOABl pelIeHUs[UUCICHHbBIE YHCIICHHbIE
OTIpeIeNIeHUs JeSITeIbHOCTH, 3a1a4 METO/bl PEIHICHUS[METObl PEIICHHS
aTbTEPHATUBHBIX [METONBI  00PaOOTKU|IPOPECCHOHAIBH [3a1a4 3a/1a4
BapHaHTOB uHpopMaun cloit nesTenbHOCTH,[IpodeCCHOHANIbH [MPO(ecCHOHANTBH
CTpaTEernyecKux |MCIMOJIb30BaHUEM METO/IbI Oil JIeSATENIbHOCTH,|0M eATeIbHOCTH,
pelieHuil B MIPUKIIATHBIX 00paboTKu METOIbI METObI
POOIEMHOM MIPOTrPaMMHBIX nHpopmanuu  cloOpabOTKH 00paboTku
CUTYyaluu CpelICTB UCTONIb30BaHUEeM |MH(popMalu  cluHbopManuu ¢
MIPUKJIATHBIX UCIIOJIb30BAaHUEM |HUCIIOJIb30BaHUEM
MPOTPaMMHBIX  |[IPHKJIATHBIX TIPUKJIATHBIX
CpEICTB POrpaMMHBIX MIPOrPaMMHBIX
CPEICTB CPEICTB
YK-1 (UA-3) He obecnieunBaet|Cnabo  Bimaneer{Ha qocrarouno  [Ha BbicokoM
orpezenseT u MIPUMEHEHNE HAaBBIKOB[HABBIKAMHU XOpOIIEM YPOBHE |ypOBHE
OLICHHMBAET PUCKH [pabOThI c|paboThI clBiageer HCIIOJIb3YET
BO3MO>KHBIX KOMITBIOTEPHBIMU KOMIIBIOTEPHBIMU [HABBIKAMU HAaBBIKU pabOTHI C
BapHaHTOB IporpaMMaMu JUIA[IporpaMMamMu JUIsi|paboThI ¢ KOMITBIOTEPHBIMH
pereHui JTUCTAHIIMOHHOTO JUCTAHIIMOHHOTO |KOMIBIOTEPHBIMU [IPOTPaMMaMHU
poOJIeMHOM o0Opa3oBaHMUsI Bl0OOpa3oBaHMs  B|[IpOrpaMMaMu JJIs|ist
CUTYyalluH, o0jacTi MaTeMaTHKH,|001acTi JTUCTAHIIMOHHOTO |IMCTaHIIMOHHOTO
BBIOMpaET HaBBIKAMU MaTEeMaTHKH, oOpa3oBaHusi B [00pazoBaHHA B
ONTUMAaJIbHBIN caMoOpraHu3aIuu HaBbIKAMU obnactu obnactu
BapHaHT €& y4eOHOro  IpolieccalcaMoopraHu3aii [MaTeMaTUKH, MaTEeMaTHKH,
peleHus TUTST penieHus|yueOHoro HaBbIKAaMU HaBBIKU
CJIOKHBIX 3ajay|rpoiecca JUIs|caMOOPTraHu3alliiy [cCaMOOpTraHU3aluH
MaTeMaTHKH, pelieHus y4eOHOT0 y4eOHOro
MIpEIoJIaralollMMU  [CJIOKHBIX  3aJay[lpoliecca Jyis nporecca Jiist
CaMOCTOSITENbHBIH MaTeMaTHKH, pelieHus pelieHus
BBIOOD METOJIA[IIPEIOoIaraoly (CI0KHBIX 33/1a4  [CII0XKHBIX 3a/1a4
pelieHus MU MaTeMaTHKH, MaTeMaTHKH,
CaMOCTOSITENIbHBIN [IPEII0IaratoIM|IIpEAN0JIaratoIy
BBIOOD MeToalu MU
pelieHus CaMOCTOSITENTbHBIN [CAMOCTOSTETIHHBI
BBIOOp METO/1a i BBIOOp MeTO1a
pereHHs pereHus
| Komnemenyus: OIIK-2 Ilosvluiennbslii ypogeHs
Pe3ynbrarel He nonumaer C zarpynnenusimu [Ha xopoiiem [IpaBuiIBHO M Ha
00y4yeHHUs 1o TEOpPETUUECKUE U [OHUMAEeT YPOBHE NOHUMAET [BBICOKOM ypOBHE
TVCIIATUTAHE HKCIIEPUMEHTAIBHBIEC [TEOPETUYECKHE M |[TEOPETHUYECKHIE U |[TOHUMAET
(MoayH0): JTaHHBIE HKCIEPUMEHTAIIbH [KCIIEPUMEHTAJIbH [TEOPETUUYECKUE U
Unouxkamop: MO/IETTUPOBAHUS B bIC JAHHBIC bIC JJAHHBIC HKCIIEPUMEHTAIbH
OIIK-2 (UA-1) |mpodeccroHanbHONM  |MOIEIMPOBAHUS B [MOAECTUPOBAHHUS B |ble JaHHbIC
3HAKOM C JeSITeNIbHOCTU npodeccuoHanbH |[IpodeccuoHasbH |MOAETUPOBAHUS B




MaTeMaTHYECKUM
U, PU3NIECKUMH,
¢duzuko-
XUMHYECKUMH,
XUMHYECKUMHU
METOJaMH
pelIeHUs 3a/1a4
npodeccuoHaIbH
Ol ICATCILHOCTH

OU JIeATEebHOCTH

OU JIeITEeNbHOCTHU

podeccCHoHaTbH
Olf IeATETBHOCTH

OIIK-2  (UA-2)He npumenset|Cnabo npumensetr|Ha  gocraTtouHo|B coBepiieHCTBE
pemaeT 3HAHUA OCHOB|3HaHUs OCHOB[XOpOLIEM YPOBHE|BIIAJEET
CTaHJapTHbIE CTPOEHHUS BEIIECTBA,|CTPOCHUS MPUMEHSIET METOAUKAMU U
po(heCcCUOHAIBH |IPUPO/IbI BEILIECTBA, 3HAHUS OCHOB|IPUMEHSIET
bl€  3aJa4d  C[XMMHYECKOW CBSI3U H|IPUPOJIbI CTPOEHUS 3HAHUS OCHOB
MpUMEHEHUEM CBOMCTB  Pa3JIMYHBIX|XUMUYECKON BEIIIECTBA, CTPOCHUS
MaTEMaTUYECKHX, [KJJTACCOB XMMMUYECKHUX|CBSI3U W CBOMCTB[IPUPOIBI BEILIECTBA,
bu3NYeCcKuX, 9JIEMEHTOB, Pa3TUIHBIX XUMUYIECKOM TIPUPOIBI
buzuko- COEIMHEHMM, BEIIECTB|KIacCCOB CBSI3U M CBOMCTB[XMMHYECKOU
XUMUYECKUX, W MarepuajioB  B[XMMHYECKHUX Pa3IMYHBIX CBS3U U CBOWCTB
XUMUYECKUX MpohecCHOHANBHOM  [3IEMEHTOB, KJIACCOB pa3IMYHBIX
METOJIOB NEeSATETbHOCTH COCIMHECHHU, XUMUYECKUX KJIaCCOB
BELIECTB U[3JIEMEHTOB, XUMUYECKUX
MaTepUajoB B|cO€IMHEHU, DJIEMEHTOB,
npodeccuoHaIbH |BEIECTB U[COEIMHEHUH,
Ol IeATENTLHOCTH |MaTepUaioB B|BEILIECTB u
npoecCUOHaNIbH |MaTEepHUaIoB B
O esATeNIbHOCTH |TpoecCHOHaANIbH
OH 1eATEIBbHOCTH
OIIK-2 (MA-3) [He oBmamen Cnab6o oBnagen |Ha mocratouno |B coBepimieHcTBE
MPUMEHSET HaBbIKAMU PEILIECHUSI [HABbIKAMU XOpOIIIEM YPOBHE |OBIaae
METO/TBI 3a/1a4, CBA3aHHBIX C  [pCIICHUS 3a/1a4, |OBJaael HaBBIKAMH
TEOPETUUECKOTO U[OCHOBAMU CTPOEHUSI |CBSI3AHHBIX C HaBBIKAMU pelIeHus 3aaa4,
SKCTICPUMEHTAJIbH[BEIIECTBA, TPUPOLI  |OCHOBAMHU pelieHus 3a/1a4d, |CBSI3aHHBIX C
oro XUMUYECKOMN CBSA3U U [CTPOEHUS CBSI3aHHBIX C OCHOBaMH
UCCIIEJIOBaHMSI  |CBOMCTB pa3iIMYHbIX [BeIlecTBa, OCHOBaMH CTPOCHUS
00BEKTOB KJIACCOB XUMUYECKUX [IPUPOIBI CTPOEHUS BEILIECTBA,
npoecCUOHAIbH |[JIEMEHTOB, XUMUYIECKOM BEIIIECTBA, TIPUPOIBI
Ol IeSITEeIbHOCTU [CO€IMHEHUM, BEIIECTB|CBSI3U U CBOMCTB  [IpUpPOIBI XUMUYECKOMN
MaTEMaTUYECKUM [ MaTepUaJiOB B Pa3TUIHBIX XUMUYIECKOM CBSI3U ¥ CBOMCTB
U, pu3ndeckuMH, |[podeccnoHanbHOi [KIaccoB CBSI3U U CBOMCTB  [pa3iM4HbBIX
buzuKo- NEeSATETLHOCTH XUMUYICCKUX pa3ITUYHBIX KJIaCCOB
XUMUYECKUMH U AJIEMEHTOB, KJIACCOB XUMHUYECKUX
XUMUYCCKUMHA COCTMHCHHUM, XUMUYIECKUX DJIEMEHTOB,
METOIaMH BEILIECTB U 3JI€MEHTOB, COEIMHEHMU,
MaTepuasoB B COC/TMHCHHU, BEIIIECTB U
npodeccuoHanbH [BElIecTB U MaTepuaioB B
Ol IeSTeIbHOCTH [MaTepUalioB B npodeccuoHanbH
npoecCHOHANbH |0il IeATEeNbHOCTH

OH NeITeNbHOCTH

Onucanue MKAaJabl OLIEHUBAHUS




B pamkax peWTHHIOBOM CUCTEMBI yCIIEBAEMOCTD CTYJAEHTOB 10 KaXJA0W JUCIUIIMHE OLIEHUBAETCS
B XOJI€ TEKYIIEr0 KOHTPOJISI U TPOMEKYTOUYHOM aTTeCTalluu

Tekymuii KOHTPOJIb
PeiiTuHrOBasi OleHKA 3HAHUI CTyJeHTa (B CIy4Yasix, IPelyCMOTPEHHbIX HOPMATHBHBIMH
akramu CK®Y).

Ne Cpoku KommaectBo
n Bun nestensHOCTH CTYJIEHTOB O — SAI0B
1 cemecTp
1 |[IpakTHueckoe 3aHsATHE 6 Henensa 15
2 |[IpakTuueckoe 3aHATHE 10 nepens 20
3 |[IpakTHueckoe 3aHsATHE 14 genens 20
Hroro 3a 1 cemectp: 55
2 cemecTp
1 |[IpakTHueckoe 3aHsATHE 6 Henmena 15
2 [lIpakTrueckoe 3aHsATHE 10 genens 20
3 |[IpakTHueckoe 3aHsATHE 14 genens 20
Hroro 3a 2 cemectp: 55
3 cemecTp
1 |[IpakTHueckoe 3aHsATHE 6 Henens 15
2 [lIpakTrueckoe 3aHsATHE 10 genens 20
3 [lIpakTrueckoe 3aHsATHE 14 nenens 20
Hroro 3a 3 cemectp: 55
Hroro: 165

MakcuManabHO BO3MOXHBIA Oami 3a BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS pPaBHBIM S5.
Texkymiee KOHTPOJIBHOE MEPOIPHUATHE CUMTAETCS CHAHHBIM, €CJIM CTYACHT MOJY4YMJI 32 HEro He
meHee 60% OT yCTaHOBJIEHHOTO JUIsl 3TOT0 KOHTPOJI MakCUMalIbHOTO Oansia. PelTuHroBsiit 6a,
BBICTaBJIISIEMBIN CTYJIEHTY 3a TEKyIlee KOHTPOJIBHOE MEPOIPUATHE, CHAHHOE CTYIEHTOM B
YCTAQHOBJICHHbIE T'pa)UKOM KOHTPOJBHBIX MEPONPUSATHA CPOKH, OMNpEAENseTCs CIEAYIOINM
obOpazoM:

YpOBEHb BBINIOJIHEHUS! KOHTPOJILHOTO PeliTunroBsiii 6amn (B % OT MaKCUMaJILHOTO
3a1aHUs Oasia 3a KOHTPOJBHOE 3aJJaHUE)
OT1nuyHbI 100
Xopommui 80
Y 10BIIETBOPUTEIBHBIN 60
HeynosnerBopurenbHblii 0

IIpomeskyTouHas1 aTTecTAIIUSA

[IpomexxyTounast arrectanusi B ¢popMe IK3aMeHa IpelyCMaTpUBaeT MPOBEACHUE 003aTeNbHOM
9K3aMEHAIMOHHOM Mporeaypsl U oneHuBaercs 40 6amamu u3 100. B ciryyae ecnu pedTHHTOBBIN
0ayu1 CTyZeHTa MO AUCHUILIMHE 110 UTOraM ceMecTpa paBeH 60, TO mporpaMMoil aBTOMAaTH4eCKU
noOasisieTcst 32 mpeMuanbHBIX Oajia M BBICTABISETCS OLIEHKA «OTIUYHO». [lonokutenbHbIN
OTBET CTY/CHTA Ha 9K3aMEHE OLIEHUBACTCS PEUTHHIOBBIMU Oayuiamu B auanazone ot 20 1o 40 (20
< Sok3 < 40), onieHka MeHbIe 20 6aJIJIOB CUMTACTCS HEYIOBICTBOPUTEILHOM.



Ilxana coomeemcmeus pelimun208020 6aL1A IK3AMEHA 5-0AITbHOU cucmeme

PeliTHHIOBBII 0211 MO JUCHUIIJIHHE Ouenka no 5-60a/yIbHOM cucTEMe
35-40 OtimyHO

28 —34 Xopomuio

20 -27 Y 10BIIETBOPUTEIIHHO

Hroromasi oleHKa MO NUCHUIUIMHE, U3y4aeMOW B OJHOM CEMECTpE, OIpeNessieTcsl M0 CyMMe
O6aytoB, HAOpaHHBIX 32 pabOTy B TE€UEHUE CEMECTpa, M 0aJIOB, MOYYEHHBIX MIPH CIaue dK3aMeHa:

Ilxana nepecuema petrimuneo6o2o 6auia no OUCYUnIuHe
8 OYeHKYy no 5-0bannvHoll cucmeme

|Peitmunzoenlii 0ann no OUCUUnIuHe Ouenka no 5-oannvHoil cucmeme
88-100 Omauuno

72-87 (Xopouwio

53-71 Yooseremsopumenvro

<53 HeyooenemsopumenbHo

3. TumnoBble KOHTPOJIbHbIC 32/IaHUSI U HHbIe MATEPHAJbI, XapaKTepHU3YyIOLIHe 3Talbl
(popmupoBaHusi KOMIeTeHIMIA

Bomnpocsl k 3x3ameny (1 cemectp)
Bomnpocsr (3agaua, 3agaHue) 1uist IPOBEPKU YPOBHS 00yUYEHHOCTH

3HaTh

1. MaTteMaTHUeCKyl0 CHUMBOJHMKY pa3JellioB JMHEHHas aiureOpa, BeKTopHas anreopa,
aHAINTUYECKas TeOoMeTpus, MareMarudeckuil aHanu3. OCHOBHBIE METOAbl aHalIW3a U
MOJCJIMPOBAHUS, UCIIOJIB3YEMBIE B IAHHBIX pa3jeiax.

2. Teopuro onpeaenuTeneil 1 X OCHOBHbIE CBOMCTBA. METObl BEIUMCICHUS ONPEAECTUTENEH.

3. Ilonarus Teopunm Mmatpui. [eiictBus Hax matpuuamu. OrmnpenesneHue OOpaTHON MaTpHILIbL.
VYcnoBus cyliecTBOBaHUS OOPATHOM MaTpPHUIIbL.

4. Teopuro cucTeM JUHEHWHBIX anreOpandeckux ypaBHeHHH. [ToHsATHe paHra MaTpHilbl CUCTEMBI.
Teopemy Kponekepa-Kanemnu.

5. Marpuunyto 3anuce cucreMmsl. Meron ["aycca pemenns CJIAY.

6. AJTOpUTM pelIeHUs: CUCTEM MAaTPUYHBIM METOAOM U 1o npasuiy Kpamepa.

7. IloHsATHE reOMETPUYECKOr0 BEKTOPHOIO MPOCTPAaHCTBA. JIMHEHBIE Onepalvy HaJl BEKTOPaMHu.
IToHsATHE KOJUIMHEAPHOCTH BEKTOPOB.

8. IlonsTHe JIMHEHHOW 3aBUCUMOCTH M HE3aBUCHUMOCTHM BEKTOpPOB Ha IIIOCKOCTH U B
npoctpancTBe. [lonarue 6asuca. Pasnoxenue no 6asucy.

9. IloHsATHE nEKapTOBBIX NPSIMOYTOJIBHBIX KOOpAWMHAT BEKTOPOB, MX I'€OMETPUYECKUN CMBICI.
JeicTBUS HaJl BEKTOpPAMH B KOOPAUHATHOU (popMe.

10. IloHATHE CKaNApHOrO IPOU3BEAEHUS BEKTOpOB. CBOMICTBAa CKANAPHOIO IIPOU3BEIEHUS.
PU3HYECKUI CMBICI CKATAPHOTO IPOU3BEACHUS.

11. ®opmyiy cKalIsipHOrO NMPOU3BEACHUS B KOOpAUHATHOU (popme. IIoHATHS ATMHBI BEKTOpa, yria
MEXIYy BEKTOpaMH. Y CIOBUE NEPIEHAUKYJIIPHOCTH, YCIOBUE KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

12. IloHATHE BEKTOPHOIO IIPOM3BENEHUS BEKTOpPOB. (CBONMCTBa BEKTOPHOIO IPOU3BEACHHUS
BEKTOPOB. [ '€OMETpUUECKUI CMBICII BEKTOPHOI'O IIPOU3BEICHHUS.

13. ®opmyiay BEKTOPHOIO MPOU3BEACHHS B KOOPAWHATHOM ¢opme. Boluncienue miomaau

TPEYroJIbHUKA 110 KOOpArWHAaTaM €ro BEpIinH.




14.

15.

16.
17.

IloHdATHE CMEAHHOIO TMPOMU3BEICHUS TPEX BEKTOPOB. BbIpaxkeHHME  CMEMAHHOIO
MMPOU3BCACHUA UCPE3 KOOPANHATBI BEKTOPOB. CBoiicTBa CMEIIaHHOTO IMPOU3BCACHUA.
['eomeTpuyecKuii CMBICT CMEIIAaHHOTO Tpou3BeaeHus. HeoOxoauMoe 1 JOCTaTOUHOE YCIIOBUS
KOMIUTAaHAPHOCTHU TPEX BEKTOPOB.

YpaBHeHwus mnockocTy. YacTHbIE cilydan oOIIero ypaBHEHHS.

YpaBHEHHUS TIIOCKOCTH.

a) MPOXOJIAIICH uepe3 NaHHYI0 TOUYKY C 3aJaHHBIM HOPMaJbHBIM BEKTOPOM;
0) mpoxXoAsAIIeH Yepes TP 3aJJaHHbIC TOUKH,
B) B OTpe3Kax Ha OCsX.

18.

19.

20.
21.
22.
23.

24.
25.

26.

27.
28.
29.

30.

31.
32.

33.
34.

35.
36.
37.
38.
39.
40.

41.

42.
43.
44.
45.
46.

47.

48.

[TonsiTus yrma Mexay JBYMs IUIOCKOCTAMHU.  YCIOBUSL — NEPHIEHAUKYJISIPHOCTH U
NapajuIeIbHOCTU ABYX IUIOCKOCTEM.

Teoputo mpsiMoil B IpOCTpaHCTBE U Ha IUIOCKOCTH. OOIee ypaBHEHHME Ha IJIOCKOCTH U B
IIPOCTPaHCTBE. BEKTOpHOE U MapaMeTpUUECKOe ypaBHEHUE NIPSIMOM B IPOCTPAHCTBE.
KanoHnueckoe ypaBHEeHHE IPSMOM B IPOCTPAHCTBE M HA TUIOCKOCTH.

YpaBHEeHME NPAMOM, IPOXOIAIIEH Yepe3 1BE JaHHbBIE TOUKH B IIPOCTPAHCTBE U HA IIIOCKOCTH.
VYpaBHeHHE MPSAMON € YIIOBBIM KO3()PUIIMEHTOM.

[TonsiTne yrma Mexay JOByMs MpsMBIMM B IPOCTPAHCTBE M Ha IUIOCKOCTH. Y CIIOBUE
NapauIeIbHOCTU U NEePIEHANKYIIIPHOCTH MPSMBIX B IPOCTPAHCTBE U HA MJIOCKOCTH.

@opMyJIbl pacCTOSHUSA OT TOUKHU 10 MIPSIMON U TNIOCKOCTH.

[TonsTe yrnma Mexay NOpAMOM H  IUJIOCKOCTBhIO.  YCIOBUS — MAPAJIEIBHOCTH U
NEepNEeHAUKYIApHOCTH. HaxoxkieHne ToUKy nepecedeHust NpsiMoi U IIIOCKOCTH.

Onpenenenne >mummnca. Kanonndeckoe ypaBHenue srumrca. MccnenoBanue ero Gopmsl.
[ToHsiTHE PKCLEHTPUCHUTETA DIUIMIICA.

Onpenenenne runepoomsl. Kanonnueckoe ypaBuenue runepOossl. McciaenoBanne ero hopMel.
Onpenenenue napadonsl. Kanonndyeckoe ypaBHeHue napabodsl. Mccienoanue ee GOpMBl.
Ornpenenenne MoasipHON CUCTEMBI KOOpaAnMHAT. CBs3b MEK/y MOJISAPHOU U IEKAPTOBOM
CUCTEMOM KOOpJAUHAT.

Omnpenenenne ¢yHkuuu. OCHOBHBIE 3iieMeHTapHble (yHKUuM. ['nnepOonnueckue (QyHKIHU.
Onpenenenue npezaena GyHKIUH B TOUKE U HA OECKOHEYHOCTH.

Omnpenenenne 6€CKOHEUHO 0ONBIINX (PYHKIUN U UX CBOMCTB.

Omnpenenenne 6eCKOHEUHO MaJbIX QYHKIHMHA U UX cBOMCTB. CBA3b MeX/1y OECKOHEYHO MaJIbIMU
1 OECKOHEYHO OOJIBIIUMU (DYHKIUSMHU.

MeTtoauky cpaBHEHHS OECKOHEYHO MajbIX (DyHKIMNA. DKBUBAJICHTHbIE OECKOHEUHO MaJlble.
OCHOBHBIE TEOPEMBI O MPEAECIIaX.

MeToauKy pacKpbITUsl HEONpeAeIeHHOCTEN BUa:
IlepBbIil 3aMeUaTENbHBINA IIPEIEI.

Bropoii 3amedaresbHbIN Ipeaed.

[TonsiTne HenpepbIBHOCTH QPYHKIUH B Touke. OrnpeeneHue HenpepbIBHON (QyHKINU.

CaotlicTBa (DyHKIUI HEIPEPHIBHBIX B TOUKE.

[ToHnsiTHe HenmpepbIBHOCTH (QYHKUUH Ha MpoMexyTke. CBoiicTBa (YHKUUMII HENpPEpBIBHBIX HA
OTpE3KeE.

[TonsiTHE OAHOCTOPOHHUX MpeesioB. OnpeaeseHre ToUeK pa3pbiBa QyHKIUH.

[Tonsitue npousBogHON pyHKIMU. Ee reomeTpuyeckuil U GpuU3NYeCcKuili CMbICI.

[Tpon3BoIHBIE OCHOBHBIX AJIeMeHTapHbIX GyHKuui. [IpaBuna nuddepenpoBanus.
Metonuky nuddepeHIupoBaHus CIOXKHBIX (PYHKIIHH.

Metoauky nuddepeHuupoBanust 0OpaTHbIX HYHKLIUH.

Metonuky nuddepennypoBanus QyHKIMMA, 3aJaHHBIX MapameTrpudecku. Jlorapudmuueckyro
IIPOU3BOHYIO.

[Tonstue  nuddepenumana  Qynkuuu.  IlpaBuna  HaxoxnaeHus.  ['eomerpuueckyro
MHTEPIIPETALIUIO.

Hcnonp3oBanue nudepennmana B MpUOIMKEHHBIX BRIYACICHUSX.



49.

50.
51.
52.
53.
54.
55.

56.

57.
58.
59.

60.
61.

62.
63.
64.
65.
66.

67.

OnpeneneHus NPOM3BOIHBIX U JTU((EPEHIMAIOB BBICIIMX MOPAIKOB. VHBapuaHTHOCTH
nepBoro auddepeHimana.

[TousTHs TOuek sKcTpeMyMa GpyHkuuu. Teopemy Depma.

Teopemsl Jlarpanxka, Posms, Komm.

IIpaBuno Jlonurans.

[ToHsiTHE MOHOTOHHOCTH (PYHKIMH. Y CIIOBHUSI MOHOTOHHOCTH.

Heo0xoanMoe 1 10cTaTOYHOE YCIOBUS CYIIECTBOBAHUS KCTpeMyMa (PyHKIIUH.

[ToHsITUS BBIMYKJIOCTH M BOTHYTOCTH rpaduka ¢yHkiuu. VccnenoBaHue Ha BBIIYKIOCTh U
BOIHYTOCTb.

[Tonstue Touek mneperudba. HeoOxoammoe M JOCTaTOYHOE YCIOBHS CYIIECTBOBAHHUS TOYEK
nepern6a GpyHKIHH.

Omnpenenenne acuMOTOT GQYHKIUH. AJTOPUTM UX HAXOXKICHHUS.

OO6uwmii anroput™ uccrnepoBanust Gynkun. [Tpumep.

Teoputo (yHKUIMH HECKONBbKUX TMEPEMEHHBIX, T'€OMETpUYecKylo HHTepnperauuio. [Ipenen
¢yukuuu HII B Touke. OKpECTHOCTS.

ITonsitne HenpepsiBHOCTH OHIT.

Onpenenenns 4acTHbIX M nonHbIX npupamenuit  OHII, yacTHBIX NPOM3BOIHBIX.
['eoMeTpuYeCKy0 HHTEPIPETALMIO.

TeopeMy 0 COBIIaICHUH CMEIIAHHBIX IIPOU3BOIHBIX.

[Tpon3BOHYIO CIIOKHOM (PYHKIINU.

[Monusrit Tuddepenima.

MeTtoauky mpuOIMKEHHBIX BEIYUCICHUN ¢ TTOMOIIBIO auddepeHiuana.

[Tonstust skcrpemyma OHII, Heo6X0AMMOro W JOCTATOYHOIO YCIOBHUH CYIIECTBOBAHHUS
3KCTPEMYMOB.

MeTtonuky norucka HanbombIIero u Haumensinero 3HaueHuit ®HII B obnacTw.

VYmetrs

1.

VXN R WD

Mcnonb30BaTh METOIMKU aHAJIM3a U MOJICIIMPOBAHUS pa3/ieioB JMHEHHON anreOpbl, BEKTOPHOU
anreOpbl, aHAIUTUYECKOM TeOMETpUM U MaTeMaTHMYeCKOro aHajlu3a MpH  pelleHun
npodeccuoHaIbHbIX 3aay.

Brrauciars onpenenuTenu.

OcymiecTBiATh AeWCTBUS Ha MaTpuLaMu. HaxoauTs oOpaTHYIO MaTpHILy.

Haxonute panr matpuusl cuctemsl. Mcnonbs3oBats Teopemy Kponekepa-Kanemu.

ITpumensars Meron ["aycca pemenns CJIAY.

[IpuMeHATh MAaTPUUIHBIA METOL

ITpumensars Meton Kpamepa.

Ocy1iecTBISITh JTUHEHHbBIE ONepaliy HaJl BEKTOpaMHU.

OnpenensaTb JNMHEHHYH 3aBUCUMOCTb M HE3aBUCUMOCTH BEKTOPOB Ha IUIOCKOCTH M B
npocTpaHcTBe. PaznaraTe BekTopa 1o 6asucy.

[TpoBOIUTH NeiicTBUS HAJl BEKTOPaMU B KOOPJIMHATHON (hopme.

. Ucnonb3oBatek hopmyity CKalIsipHOTO MPOU3BEICHHS B KOOPAUHATHON popme.

. Micnonp3oBathk (popMyiTy BEKTOPHOTO MPOU3BEICHHS B KOOPAUHATHOM (Gopme.

. Micnionp3oBaTh (OpMyIly CMELIAHHOTO IPOU3BEACHUS Ye€pe3 KOOPAHHATHI BEKTOPOB..
. Mcnonp30BaTh ypaBHEHHUs IUIOCKOCTH.

. BpiBOINTH ypaBHEHUs MPSMOM Ha IUIOCKOCTH U B TPOCTPAHCTBE.

Hcnonb30BaTh GOPMYIIBI paCCTOSIHUS OT TOUYKH JI0 MPSIMOI U TJIOCKOCTH.
HaxonuTte TOUYKM nepecedeHust IpsIMOM U MIIOCKOCTH.

. PaboTatb ¢ ypaBHEHUsIMH KPHUBBIX U TIOBEPXHOCTEH BTOPOTO MOpPSAKA.
. Onpenensate mpenensl GyHKIMNA B TOYKE U HA OECKOHEYHOCTH.

. Onpenenenne 6ecCKOHEUHO OOIBIINX (DYHKIMN U UX CBOMCTB.

. [IpumeHsTh METOAMKY CpaBHEHMSI OECKOHEUYHO MaJIbIX (DYHKIUH.

. IIpuMeHSTH OCHOBHBIE TEOPEMBI O Mpe/eax.



(%),(g),oo—oo.

23. IlpuMeHATh METOAUKY PACKPBITHS HEOIIPEIAECICHHOCTEN BUIA: 0

24. lIpuMeHATH NEPBBIN 3aMeYaTEIbHbIN IIPEIEI.

25. IlpuMeHATH BTOPOI 3aMeYaTeNIbHbIN MTPEAEIL.

26. IIpuMEeHATh MOHATHE HENPEPHIBHOCTH (DYHKIIMU B TOUKE.

27. HaxoauTb MpOU3BOIHBIE CIOKHBIX (PYHKIIHM.

28. Boruncaars auddeperunan GyHKIHH.

29. HUcnonw3oBaTh nuddepeniman B pruOIMKEHHBIX BEIUNCICHUSX.

30. OmnpenensaTh Npou3BoAHbIE U AUD(epeHIInaIbl BHICIINX MOPSAKOB.

31. HUcnonb3oBars mpaBuiio Jlonuras.

32. IIpoBepsTh ycia0BUs CYIIECTBOBAHUS IKCTpEMyMa (PYHKLIUH.

33. HccnenoBath (PyHKIUIO HA BBITYKIOCTh U BOTHYTOCTb.

34. UccnenoBaTh PyHKLIHUIO HA TOYKHU Mepernda QyHKIMH.

35. Omnpenensats aCUMOTOTHI (PYHKLINU.

36. Boruucnare npeaen ¢pynkuuu HIT B Touke.

37. Ilposepsrs HenpepriBHOCTH DHIIL.

38. BpluuciATh yacTHBIE IPOU3BOIHBIE.

39. HaxonuThs nNpOU3BOJHYIO CI0KHOU (PYHKIIHU.

40. Haxoauts nonuslil nuddepenipan GHIT.

41. IlpuMeHATh METOIUKY NPUOIMKEHHBIX BBIYUCIIEHUH C TOMOILBIO TuddepeHnuana.

42. TIpuMeHsATh METOJIMKY MOMCKa HauOoJIblIero u HanMenblero 3HaueHuiit @HII B o6nactu.

Bnagers:

1. MeToaukoi MCHONb30BaHUS PA3]ENIOB JIMHEHHON anreOpbl B aHATU3€ U MOJCIUPOBAHUU IMIPU
perieHnr npodeccuoHanbHbIX 3a/1ad.

2. llpaBuiamu BBIYMCIIEHUS ONPEHCIUTENCH.

3. JlelcTBUSAMH HAJl MaTpULAMU..

4. Teopemoit Kponekepa-Kanemnu.

5. Meronom INaycca pemennst CJIAY.

6. Marpuunbsim MetonoM pewenus CJIAY.

7. Metonom Kpamepa.

8. JluHelHbIMU oNlepalMsIMU HaJl BEKTOPaAMHU.

9. JleiicTBUSAMHU HaJl BEKTOpPAMU B KOOPAUHATHOU popme.

10. ®opmyIoii cKansipHOro NMPOU3BEICHUS B KOOPIMHATHOH (hopme.

11. dopmyroii BEKTOPHOTO IPOU3BEIEHUS B KOOPAUHATHOM Qopme.

12. ®opmy:oli CMEMIaHHOTO POU3BEACHMS YEPE3 KOOPAUHATHI BEKTOPOB.

13. YpaBHEHHAMM IUIOCKOCTH.

14. YpaBHeHusAMU NpsIMON Ha INIOCKOCTU U B IIPOCTPAHCTBE.

15. ®opmynamu paccTOSHHS OT TOYKH JI0 IPSIMOM U INIOCKOCTH.

16. YpaBHEHUsAMHU KpHBBIX U IOBEPXHOCTENW BTOPOTO MOPSAKA.

17. Metoaukoi HaXx0XACHUS MIPeIeoB (PYHKIUU B TOUKE U HA OECKOHEYHOCTH.

18. IousTusMu O€CKOHEYHO OOJBIIMX (PYHKLUI U UX CBOWUCTB.

19. Meroaukoii cpaBHEHHSI OECKOHEUHO MaJIbIX (DYHKIMH.

20. OCHOBHBIMHM TEOPEMAMH O MpeEACIax.

21. Meroaukoi pacKpsITHs HEOIIPEAEIEHHOCTEN BUIA!
22. MeToauKkoi UCI0JIb30BAHUS NIEPBOTO 3aMEUYATENILHOTO IIPEEa.
23. MeToauKol UCOJIb30BAHKS BTOPOTO 3aMEYaTEIbHOIO MpeIea.
24. TloHsTHeM HENPEPHIBHOCTU (YHKLIUHU B TOUKE.

25. MeToaukoi HaxOXACHUS MPOU3BOIHBIX CIIOKHBIX (PyHKLUH.
26. Metoaukoi ucnonb3oBanus tuddepennuana GyHKIUH.

27. Meroaukoi UCIOJIb30BaHUs NpaBuiIa Jlonurais.

28. YcoBUSMH CYILIECTBOBAHUS 3KCTpeMyMa (DyHKIHH.



29.
30.
31.
32.
33.
34.
35.
36.
37.

MeTtoaukoi uccaeoBanus GYyHKIUU HA BBITYKIOCTh U BOTHYTOCTb.

Metoaukoii uccnenoBanus GyHKIUU Ha TOUKH repernda GyHKIUH.

Metoaukoit Haxoxaenus npeaena ¢pynxmun HIT B Touke.

Meronukoii npoepku Ha HemnpepblBHOCTE OHII.

MeToanKoN BEIYUCIICHUs YaCTHBIX IPOU3BOIHBIX.

Haxoautb npou3BoIHYIO CII0KHON (YHKITHH.

MeTtoaukoi ucnonp3oBanus moaHoro auddepennnana OHIIL.

MeToauKo# UCTIONB30BaHMs IPUOTHUKEHHBIX BRIYUCICHUH ¢ TOMOIIIBIO Aud depeHiana.
MeTtoaukoi moucka HanbobIIero 1 HauMenslero 3nauenuit ®HII B obnactu.

Bomnpocsl k 3x3ameny (2 cemecTp)
Bomnpocsr (3agaua, 3aganue) uis IpOBEPKU yPOBHS 00yUYEHHOCTH
3HaTh

1.

NownkEwWw

*®

10.

1.
12.

13.

14.

15.
16.

17.
18.
19.
20.

21.

MecTo paszena UHTETpaJbHOTO HWCYHCIEHUS B Pa3BUTUU CIIOCOOHOCTH pealn30BBIBATH
AQHAINTUYECKUE M YHCICHHBIE METOJbl PELICHMs IMOCTaBJICHHBIX 3a/ad C HCIOJIb30BAaHUEM
MHGOPMAIIMOHHBIX TEXHOJIOTUH M TMAaKeTOB MporpamMm ¢ o0O0pabOTKOW UX pe3yJIbTaToB.
[TonsTHe TIepBOOOpa3HON (YHKUMHU, HEONPEICICHHOTO MHTErpaja M ero CBOWCTB, TaOJIHILy
MHTETPaJoB.

MeToapl BBIYMCICHUS HEONPEICNCHHOIO HHTEerpaja (HEMOCpPEeICTBEHHOE WHTErpUpPOBaHUE,
MOJICTAHOBKOM, 110 YacTsIM).

MeToauKy MHTErpUPOBaHMS BBIPAXKECHUH B BHJIE PALlHOHAIBHBIX JIPOOCH.

MeToauKy UHTErpUpPOBAaHUS BBIPAKEHUH, CoAepKaIUX TPUTOHOMETpHUecKUe (PyHKIUU.
MeTouKy IpUMEHEHHUS! YHUBEPCAIIBHON TPUTOHOMETPUUECKON MTOICTAHOBKH.

MeToauKy UHTErpUpPOBAaHUS BBIPAKEHUH, COAepKAIIUX UPPALIMOHATIBHOCTH.

[TonsiTHe ONpPENENEHHOTO MHTErpajla Kak Ipelena MHTerpanbHblx cyMM. (CBolicTBa
OTpe/ieIeHHOT0 UHTEerpaa.

®opmyny Herorona-Jlelioauma.

MeToapl BBIYHCICHUH OMNPENEIEHHOT0 HHTerpajia (HEemoCpeACTBEHHOE, IMOACTaHOBKOM, IO
qJacTam).

[TpunoskeHus: ONpeeIEeHHOTO UHTErpalla B aHaJIN3€ U MOJCITUPOBAHUU: BEIYHUCIICHHUE TUIOIIA TN
TUIOCKON (UTYphl, 00beMa Tela BpalleHus, JUTMHBI KPUBOM.

[TonsiTe HeCOOCTBEHHBIX UHTETPANIOB 1-r0 U 2-TO POOB.

ITonsitue nBoitHOTrO MHTErpana. Cpoiictea. [lepexon oT AeKapTOBBIX KOOPAUHAT K MOJSPHBIM U
HWIMHIPUYECKUM KOOpIMHATAM.

ITonsstTue TpoitHOoro wuHterpana. CpoiictBa. Ilepexox oOT fAeKapTOBBIX KOOpAMHAT K
WIMHIPUYECKUM U CHEePUUECKUM KOOPIMHATAM.

Mecto Teopun OOBIKHOBEHHBIX AU (EepeHIIMaTbHBIX YpPaBHEHHH B Pa3BUTHH CHOCOOHOCTH
peain30BbIBaTh AHAJUTUYECKHE M UWCICHHbIE METOJbl PEIICHUs IOCTABIEHHBIX 3aJad C
UCTIOJIb30BaHUEM HH()OPMAIIMOHHBIX TEXHOJOTMH M TAKeTOB MpOrpaMM ¢ 00pabOTKON ux
pe3yJIbTaTOB.

[TonsiTne nuddepeHnaIbHbIX ypaBHeHUI 1-ro nopsaka u 3agaun Komm.

Omnpenenenne JAMHEHHbIX TudGdepeHINaTbHbIX YpaBHEHUI MepBOro mnopsaka. MeToauky
pemeHuii MeTooM bepHyIM 1 METOI0OM Bapualii MPOU3BOJIBHBIX TOCTOSTHHBIX.
Omnpenenenne oAHOPOAHBIX MU depeHIIMATBFHBIX YPaBHEHUI IEPBOT0 MOPSAKa.

Knaccel muddepeHnmanbHbIX ypaBHEHUH, TOMYCKAOMINX TOHWKEHHUE TOPSIIKA.

[TonsiTue OAHOPOIHBIX JHMHEHWHBIX IU(epeHlnaIbHbIX YpaBHEHUII BTOPOro MOpsAKa C
HOCTOSIHHBIMU K03((puiimenTamu, oo11ero pereHus.

Ornpenenenne CTPYKTYPhI OOIIEro PEmIeHus THHEHHOTO HeOJHOPOHOTO A depeHTnaIbHOTO
YPaBHEHUH.

Omnpenenenye JIMHEHHBIX HEOAHOPOAHBIX AUPPEpeHIInaTbHBIX YPAaBHEHUN BTOPOTO MOpsiIKa €
NOCTOSHHBIMU ~ KOA((UIIMEHTaMH C TMpaBOM 4YacThl0 CIEHUATBbHOrO BHAA. MeToa
HEONpeIeTICHHBIX KO(DPHUITUEHTOB.



22.
23.

24.
25.
26.

27.
28.
29.
30.

Mertoap! pemieHus cucteM TuddepeHIMaIbHbIX YPaBHEHUN TIPU aHaJIM3€e U MOJICIIMPOBAHHH.
3HayeHue pasznena Psasl B Pa3BUTHH CIOCOOHOCTH PEaM30BBIBATh AHAIUTUYECKHE U
YUCJICHHBIE METO/bl PEIICHHUs MOCTaBJIEHHBIX 3aJad C HCIOJIb30BAHHWEM HH(OPMAIIMOHHBIX
TEXHOJIOTHH U MAaKeTOB MPOrpamMM ¢ 00pabOTKOM X Pe3yIbTaTOB.

YucnoBsle psiibl, OCHOBHBIE OmpeneiaeHus. CX0AUMOCTh U CymMMa psja.

[TonsiTus pasaena 3HaKOIMOJIIOXKUTEIbHBIE Psiibl. JlocTaToOuHbIe MPU3HAKU CXOJUMOCTH.
[TonsaTust pasgena 3HaKomepeMeHHble psaabl. OmnpeneneHuss aOCOMIOTHOM W YCIOBHOU
CXOIMMOCTH.

[Tpu3nak JlelOHMLIA.

[TonsiTuu pa3nena creneHdbie psaasl. Teopemy AGerns.

IlonsTus u onpeneneHus pasaena paasl Teinopa u MakiopeHa.

Metoauky pasnokeHust GyHKIUI B CTETIEHHBIE PSAIbL.

YMeTs:

1.

14.

15.
16.

17.
18.
19.
20.
21.
22.

23.
24.

Omnpenenars METOAUKY MCIHOJb30BaHUS HWHTETPAJIbHOIO MCUHCIEHUS B pa3BUTUHU
CHOCOOHOCTH peau30BbIBaTh AHATUTUYECKHUE M YMCICHHbIE METO/Ibl PELICHUS OCTaBICHHBIX
3aJa4 C UCIIOJIb30BAHHEM MH(POPMAIIMOHHBIX TEXHOJOTUN U MAKETOB MPOrpaMM ¢ 00pabOoTKOM
UX pe3yJIbTaTOB.

Hcnonp30BaTh METONbI BBIUMCICHHUS HEOMNPEIEICHHOTO HWHTerpana (HemocpeiCTBEHHOE
MHTETPUPOBAHUE, IOJCTAHOBKOM, 110 YaCTsAM).

HuTerpupoBaTh pallioHaIbHbIE TPOOH.

WHTerpupoBaTh BEIpaXEHHUs, COACPIKAINE TPUTOHOMETpUIecKrue (QyHKIINH.

Hcronbs30BaTh yHUBEPCATbHY TPUTOHOMETPUUYECKYIO MOJICTAHOBKY.

HHTerpupoBaTh UppaliOHAIbHOCTH.

BbIuucnaTe onpeneneHHblidi HHTErpall.

Hcnonb3oBats popmyny Herotona-JleiOHuma.

Hcnonp30BaTh METOABbl BBIUMCICHUN OINpEAENEHHOr0 HWHTerpayia (HEemocpeICTBEHHOE,
MIOJICTAHOBKOM, 110 YacTsIM).

Hcrionb30BaTh ONpeIEeIeHHbIN HHTETPAN B €70 IPHIOKECHUSX.

. BBruucasate HecoOCTBEHHEIC HHTCIPAJIbl 1-ro u 2-TO POIaOB.

Bbruncnsate nBoiHBIE MHTErpaibl. IlepexoauTh OT NEKapTOBBIX KOOPAMHAT K MOJISPHBIM M
LWIMHIPUYECKUM KOOPIMHATAM.

Boruncnsate TpoitHble nHTErpansl. I[lepexouTh OT 1eKapTOBBIX KOOPAUHAT K [HJINHAPUIECKUM
U c(pepruecKUM KOOpAMHATAM.

OnpenensiTh METOJUKY HCIIOJIb30BAHUSA TEOpUH MU depeHINaIbHbIX YPAaBHEHUNH B Pa3BUTHH
CHOCOOHOCTH peau30BbIBaTh AHATUTUYECKHUE M YMCICHHbIE METO/Ibl PELICHUSI TOCTaBICHHBIX
3aJa4 C UCIIOJIb30BAaHHEM MH(POPMAIIMOHHBIX TEXHOJOTUN U MAKETOB MPOrpaMM ¢ 00pabOoTKOM
UX pe3yJIbTaTOB.

Pemarp nuddepenumansubie ypaBHeHus 1-ro nopsaka, 3agaun Komm.

Pemate nunelinbple nudepeHanbibple ypaBHEHHs TIEPBOro MOpsiika MeTo oM bepHymm u
METOJIOM BapUaliy MPOU3BOJIbHBIX TOCTOSHHBIX.

Pemrate ogHOpOAHBIE TU(GEepeHIMaIbHbIC YPaBHEHHS IEPBOT0O MOPSIIKA.

Pemarp nuddepeHnmansHble ypaBHEHUS, JOMYCKAIOIIME TOHMKEHNE TOPSAIKA.

Pemrate onHOponHBIe JMHEHHBIE AuddepeHlnanbHble ypaBHEHUs BTOPOTO TMOpsiAKa C
MOCTOSTHHBIMU KO3 (UIIUECHTAMH.

OnpenensaTe CTPYKTYpY OOIIEro penieHus: JIMHEHHOTro HeoIHOpogHOro auddepeHnnanibHoro
YpaBHEHUS.

Pemate JsuHelHbIE HEOJHOPOAHBIC AU(QepeHIranbHble ypaBHEHHUS BTOPOrO TOpPSJIKa C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH € MTPaBOW YacThIO CIIEUATbHOIO BUIA.

Hcnonb30BaTh METOI HEONPEACICHHBIX KO3()PUIIMEHTOB.

Pematp cuctemsbl quddepeHnnaibHbIX YpaBHEHHH.

OnpenensaTb cXoQUMOCTb U cyMMY psia. MccnenoBaTe Ha CXOOUMOCTh 3HAKOIOJIOKUTEIBHbIE
PAABL



25.

Hcmnonp30BaTh JOCTaTOYHBIS MMPU3HAKU CXOOAUMOCTH.

26. HccnenoBaTh HAa CXOOUMOCTh 3HAKOIIEPEMEHHBIE PSIIBIL.

27. Wcnonw3oBaTh Npu3HaK JleitbHuma.

28. HccnenoBaTh HAa CXOOUMOCTh CTETICHHBIE PSBI.

29. Pa3naraTh GyHKUUH B CTETICHHBIE PSIJIBL.

Bmanerts:

1. MeroaukamMu HCHOJIb30BAaHUS HWHTETPAIBHOTO HCUUCICHUS B pa3BUTHHU CHOCOOHOCTH
pealn30BbIBaTh AHAJUTUYECKHE M YWCICHHbIE METOJbl PEIICHUs IOCTABIEHHBIX 3aJad C
UCTIOJIb30BaHUEM HH()OPMAITMOHHBIX TEXHOJOTMH M TAKEeTOB MHpPOrpaMM ¢ 00pabOTKOM ux
pE3yIbTATOB.

2. CsaoiicTBaMH U TaOJIHUIICH HEONPEIEIEHHBIX HHTETPAJIOB.

3. Metonamu BBIYUCIECHUS] HEOTIPEACICHHOTO NHTETpaa.

4. Mertoaamu BBIYHMCIIEHUS ONPENEIEHHOIO HHTETpaa.

5. Meronamu BBIUUCIEHUS KPATHBIX HHTETPATIOB.

6. HaBpikamu mnepexoma OT JAEKapTOBBIX KOOPAMHAT K TMOJSIPHBIM M LWIMHAPUYECKUM
KOOpJMHATaM IPHU BHIYUCIEHUU KPATHBIX HHTETPAIOB..

7. MeToauKaMH UCIOJNB30BaHUS Teopuu U epeHINaTbHbIX ypaBHEHHH B pa3BUTHU
CIIOCOOHOCTH peaM30BbIBATh AHAIUTUYECKUE M YUCIIEHHBIE METOJbI PEIICHUs MOCTABIEHHBIX
3aJa4 C UCIOJIb30BaHHMEM MH()OPMAIMOHHBIX TEXHOJOTHHM M MAaKeTOB MPOrpaMM ¢ 00pabOoTKOM
UX pe3yJIbTaTOB.

8. Meronamu pemenus nuddepeHIanIbHbIX YpaBHEHHH 1-ro mopsaka.

9. Meroaamu peuieHust AU pepeHInanbHbIX YPaBHEHUH, JOMYCKAIONIMX OHKEHHE MOPsIIKa.

10. MetogamMu pemieHust OJHOPOIHBIX JUHEHHBIX Ju(QepeHInanbHbIX YpaBHEHHH BTOPOTo
MOpsJIKa C OCTOSIHHBIMU K03 pUIIMeHTaMu.

11. Metonom HeonpeaeaeHHbIX K03 (HUITUEHTOB.

12. Meronamu pemieHusi cucteM auddepeHIHaIbHbIX YpaBHEHUI.

13. JlocTaTo4yHbIMU NPU3HAKAMH CXOIUMOCTH. OCHOBHBIMU OIIPENEIECHUSMHI TEOPUHU PSIIOB.

14. Tlpusnakom JleitOnuna.

15. Teopemoit Abens.

16. Ilpuemamu pasnoxkeHus QyHKUUN B CTETICHHBIE PSAIBL.

Bomnpocs! k 3x3ameny (3 cemecTp)
Bomnpocsr (3anaua, 3aqanue) 1uist IPOBEPKU YPOBHS 00yU4EeHHOCTH
3HaTh

1.

NownkEwWw

*®

10.

1.

3HaueHWe paszena TEOpHsl BEPOSATHOCTEH M MaTeMaTHuYecKas CTaTUCTHKA B pa3BUTHHU
CIIOCOOHOCTH peaM30BbIBATh AHAIUTUYECKHE M YUCIIEHHBIE METOJIbI PEIICHUs MOCTABIEHHBIX
3aJa4 C UCIOJIb30BaHHMEM MH()OPMAIMOHHBIX TEXHOJOTHHM U MAaKeTOB MPOrpaMM ¢ 00paboTKoOM
UX pe3yJIbTaTOB.

Knaccugpukamuio cobpituif. Cymmy, npousBeleHHE COOBITHHM, UX CBOWCTBa, Ipaduueckoe
npejacTaBieHue. PaznuuHble onpeneneHuss BEpOSITHOCTH.

DopMyIIbI CIOXKEHUSI U YMHOXKEHHUSI BEPOSTHOCTEH COOBITHIA.

Cxemy bepHyinm noBTOpHBIX HcnbiTaHud. Popmyna bepHyim.

JlokanbpHy0 ¥ MHTETpaIbHYI0 TeOpeMsl Jlamnaca.

®opmyity MOJIHOM BeposiTHOCTH, popmyna baiieca.

3aKOH paclpeiesieHus] BEpOATHOCTEH JUCKPETHOM CclydyallHOW BeIWYMHBL. YHcIoBbIE
XapaKTEPUCTHUKH.

YuciioBbIE XapaKTEPUCTUKU HENPEPBIBHBIX CIIyYalHbBIX BEJIMUYUH.

3akoHbl pacnpezeneHusi: OuHOMHMaNbHBIM, IlyaccoHa, paBHOMEpHBIH, IOKa3aTeIbHBIN,
HOPMAJIbHBIN.

Cratuctuueckoe pacmpeneieHue  BbIOOpKU. [loHSATHS MOJAMroHa W THCTOTPaMMBbL.
CratucTrueckne OLEHKH apaMeTPOB PACIIPEAETICHMUSL.

Meronuky MpOBEPKM CTATHCTHYECKMX TIunore3. [loHATHA HyneBOM W KOHKYpHpYIOIIEH



runote3bl. Omubku 1-ro u 2-ro poaa.
12. Kpurepuu OlleHKN HYJIEBOW TMIIOTE3BI.
13. MeToauKy pa3noKeHHs Mepuoandeckux GyHKImii B psia Oypoe.
14. MetoauKy pa3ioxeHHs YeTHBIX U HEUETHbIX (yHKUUH B psi Dypbe.
15. IloHATHSA NOIUTOHA U TUCTOIPAMMBI.
16. TloHATHA CTATUCTUYECKUX OLICHOK MAPAMETPOB pACIPEACIICHUSI.
17. Mertoauky MpOBEPKH CTATUCTUYECKUX TUIIOTES.
18. IloHsATHS HYJNIEBOW M KOHKYPHUPYIOLIEH THIIOTES.
19. Tlousartus ommbok 1-ro u 2-T0 pona.
20. MeroauKy MCHOJIb30BaTh KPUTEPHUEB OLICHKU HYJIEBOW FMIIOTE3BI.
YMers:
KnaccudummpoBats coObITHS.
Hcnonp30BaTh pa3inyHbIe ONPEACIECHUS BEPOSATHOCTH.
Hcnonp3oBath GOpMYIIBI CIIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH COOBITHIA.
Hcnonb3oBaTh cxeMy bepHyuiM MOBTOPHBIX MCIIBITAaHUN U popmyiy beprysun.
Hcronb30BaTh JOKaIbHYIO U MHTETpaIbHYIO TeopeMsl Jlamaca.
Hcnonb30Bath GopMyITy MOJHOM BeposTHOCTH, (hopmyiy baiieca.
Hcnonp30BaTh 3aKOH paclpeeseHus] BEPOATHOCTEM JTUCKPETHOM CIy4ailHOM BEJIIMYMHBI.
HaxoauTh 4uncioBble XapaKTEpUCTUKH.
8. HaxoauTh uncioBbIE XapaKTEePUCTUKU HENIPEPHIBHBIX CIyYalHBIX BEJIUYHH.
9. Hcnonb3oBaTh 3aKOHBI PACIIPEAEICHNS HETIPEPHIBHBIX CIIy4alHBIX BEJIUYHH.
10. M300paxaTh MOJUTOH U TUCTOTPAMMY.
11. Onpenenare CTaTUCTUYECKUE OLIEHKU NTAPAMETPOB PaCIPEAECIICHNUS.
12. IIpoBepsTh CTATUCTHYECKUE THIIOTESBI.
13. BpiaBUraTth HyJ€BYIO U KOHKYPHUPYIOIIYIO TMIIOTE3BI.
14. Omnpenensarts ommbku 1-ro u 2-ro poxa.
15. Vcnonb3oBaTh KPUTEPUH OLIEHKH HYJIEBOU TMIIOTE3BI.
16. OcCyliecTBasATh NEUCTBUS C KOMIUIEKCHBIMU YHCIIAMH.
17. PaboraThb ¢ 31eMeHTapHBIMU (PYHKIIMAMHU KOMITJIEKCHOTO IEPEMEHHOTO.
18. Ucnonn3oBate npasuina auddepenimpopanuss OKII u ycnosue Komm-Pumana.
19. Ucnons3oBath npasuia narerpupoBanns OKII.

Nk L=

Bnanets

1. MeToauko# UCTIOIB30BAHUS TEOPEM CIIOKEHHUS U YMHOXKEHHUS BEPOSTHOCTEH.
MeTouKo# UCTIOIB30BaHUS (POPMYIIBI TOJIHOM BEPOSTHOCTH.

Metoaukoii ucrionb3oBanus Gpopmyisl baiieca.

MeTonuKON NOMCKA 3aKOHOB pAacCIHpeleeHus IUCKPETHOM M HENPEPBIBHOM CIy4alHbIX
BEJIMYHH.

5.  Meronukoil morucka TOYEUYHbBIX OLIEHOK MapaMeTpoB pacnpeneneHus CB.

6. IloHsATHEM KOMILJIEKCHOTO YHCIa

7. IlpuemaMu NpOBOJUTH OCHOBHBIE JEHUCTBUS HAJl KOMIUIEKCHBIMHU YU CIIAMU

8

9.

1

Rl

DneMeHTapHbIMU (PYHKIHSIMU KOMIUIEKCHOTO TEPEMEHHOTO.
[TpaBunamu auddepennmpoanust OKII. Yenouem Komm-Pumana.
0. IIpaBuiamu nHTerpupoBanus OKII.

IloBbIlIEHHBIN YPOBEHb
Bomnpocsl k 3x3ameny (1 cemectp)
Bomnpocs! (3anaua, 3aganue) uis IpOBEPKU yPOBHS 00yUYE€HHOCTH
3HaTh
1. Omnpenenenune >mmurnca. Kanonndeckoe ypaBHeHnue sumrnca. MccnenoBanue ero Gopmsl.
[ToHsATHE SKCLEHTPUCHUTETA IIITUIICA.
2. Omnpenenenne runepoomnsl. Kanornueckoe ypaBHeHnue runepOoisl. MccnenoBanne ero GopMel.
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Onpenenenue napadonsl. Kanonndyeckoe ypaBHeHue napabodsl. Mccienoanue ee GOpMBl.

4. Omnpenenenrie NOAAPHOU CUCTEMBI KOOpAUHAT. CBsA3b MEX/y HOJIIPHOM U I€KapTOBOM
CUCTEMOM KOOpJAUHAT.

5. Omnpenenenne 6€CKOHEYHO MaNBIX (PYHKIIUN U UX CBOUCTB. CBsI3b MEXKTy OECKOHEUHO MaJIBIMU
1 0ECKOHEYHO OOJIBIIMMU (PYHKLIUSMHU.

6. Meroauky cpaBHeHHs OECKOHEUHO MaJbIX (QYHKIMI. DKBHUBaJECHTHbIE OECKOHEYHO MaJbI€.

7. Tlonsarus Touek skcTpemyma ¢pyHkuuu. Teopemy Depma.

8. Teopemsl Jlarpanxka, Poms, Komm.

9. [IlpaBuno Jlonurans.

10. IMonsituss ycmoBHoro okctpemyma OHII, HeoOXomuMoro W JIOCTATOYHOTO YCIOBUH
CYILLIECTBOBAHMSI SKCTPEMYMOB.

YMmets

1. BbIBoauTh KaHOHMYECKOE ypaBHEeHHUE 3iutnnca. Mccnenosats ero popmy. Haxoauts
SKCLIEHTPUCHUTET 3JUINIICA.

2. BoIBoaUTH KAHOHMYECKOE ypaBHEHHE TUIepOoIbl. Mccaenosats ee popmy.

3. BpIBoauTh KaHOHWYECKOE ypaBHEHHE Mapaboiibl. MccnenoBate ee hopmy.

4. BBoauTh NOJSPHYIO cUCTEMY KOoOpAuHAT. CBSA3bIBaTh MOJSPHYIO U IEKAPTOBYIO CUCTEMBI
KOOpAMHAT MPH PEIICHUH 3a/1au.

5. MHcnonp3oBatk omnpeeneHne 0€CKOHEUHO MajbIX (GYHKIMNA U UX CBOMCTB. HaxoauTh CBs3b
Mex 1y 0ECKOHEYHO MaJIbIMU U O€CKOHEUHO OOJIbIIUMH (PYHKIHSIMH.

6. Hcnonp3oBaTh METOAMKY CpaBHEHHsI OECKOHEUHO MabIX (D)YHKIUH.

7. IlpuMeHsTH NOHATHUS TOUYEK SKCTpemyMa GyHKIMH. Teopemy Depma.

8. Ilpumensats Teopems! Jlarpanxa, Poms, Komn.

9. MHcnons3oBatk npasuio Jlonurass.

10. IIpumMeHsATh MOHATHUS yciIoBHOTO 3kcTpemyma OHII, HeoOX0AMMOTo U T0CTaTOYHOTO YCIIOBHM
CyILIECTBOBAHUS HKCTPEMYMOB.

Bnanets

11. KaHOHMYECKMM ypaBHEHHEM HJLIUIICA.

12. KaHOHMYECKHM ypaBHEHHEM T'HIIEPOOJIBI.

13. KaHoHMYEeCKHUM ypaBHEHHEM NapadoJIbl.

14. IloHATHEM NOIAPHON CUCTEMBI KOOPAUHAT. METOAMKON CBA3H MOJISIPHON U JEKaPTOBOM
CUCTEMbI KOOPAMHAT MIPH PEIICHUH 3ajau.

15. OmpenenenreM 6eCKOHEUHO MajbIX (DYHKIMHA U UX CBOMCTB. CBSI3bI0 MEXKAYy OECKOHEUHO
MaJIbIMU ¥ O€CKOHEUHO OOJIBIIUMHU (PYHKITHSIMH.

16. MeTtoaukoi cpaBHEHU OECKOHEUHO MalbIX (DYyHKIUH.

17. TlonatusMu Touek skcTpemyMa GpyHkuu. Teopemoit depma.

18. Teopemamu Jlarpanska, Pomst, Komu.

19. IlpaBunom Jlonurans.

20. Ionstusmu ycnoBHoro oskctpemyma OHII, HeoOXOAMMOro W JOCTaTOYHOTO YCIOBUM

CymeCTBOBAHUA SKCTPEMYMOB.

Bomnpocsl k 3x3aMeny (2 cemecTp)
Bomnpocsr (3anaya, 3aganue) 1uist IPOBEPKU YPOBHS 00yU4EeHHOCTH
3HaTh

1.

AN

XapakTepUCTUKy MeECTa M 3HA4EHMs pas3jiella MHTErpalbHOIO MCUUCIEHHS B AaHAJIU3€ H
MOJIETMPOBAHUY MPU PELUICHUH NMPOPECCUOHAIBHBIX 3a]1a4.

MeToauKy UHTErpUPOBaHMS BBIPAXKECHUH B BHJIE PAI[HOHAIBHBIX JIPOOCH.

MeToauKy MHTErpUpOBAaHUS BBIPAKEHUH, CoAepKaIlUX TPUTOHOMETpHUecKue (PyHKIUU.
MeTouKy IpUMEHEHUs! YHUBEPCAIIBHON TPUTOHOMETPUYECKON MOICTAHOBKH.

MeToauKy UHTErpUpPOBAaHUS BBIPAKEHUH, COAEepKAIINX UPPALIMOHAIIBHOCTH.

MeToauKy BBIYUCICHHS TUIOIAIN (PUTYPBI, OTPAHUYCHHON JTMHUAMHU.



7. XapaKTepUCTHKY MecTa W 3HadeHus paszzaena aAuddepeHunanbHbIe YpaBHEHUS B aHAIU3E U
MOJIETMPOBAHUY MPU PELICHUH NMPOPECCUOHAIBHBIX 3a]1a4.

8. Meronuky pemeHus tuddepeHaaIbHbIX YpaBHEHUH U IIOCTPOSHUS MHTETPaIbHONW KPUBOH.

9. Meroauky pelieHus: HOpMaJIbHBIX CUCTEM U pepeHIaTbHBIX YpaBHEHUH.

10. XapakTepuCTHKy MecTa U 3HA4E€HMsI pa3fiesia TEOPHs PAIOB B aHAJIN3E U MOJECIUPOBAHUU IIPU
penieHnu npodecCHOHaIbHBIX 3a/1a4.

11. Meroauky nccne1oBaHus 3HAKOIOJIOKUTENIBHBIX PSI0B HA CXOIAUMOCTb.

12. MeToauky uccie0BaHs Ha CXOAUMOCTD CTETIEHHBIX PSI/IOB.

13. Metoauky pasznoxxenus GpyHkuii B psaa Makinopena u Teinopa.

YmMmets

1. HWHTerpupoBath BeIpaKE€HUs B BUJIE pallMOHAILHON APOOH.

2. HuterpupoBaTh TPUTOHOMETPUUECKHE (PYHKIINU.

3. IlpuMeHATh YHUBEPCAIBbHYIO TPUTOHOMETPUYECKYIO TIOJCTAHOBKY.

4. HHrerpupoBatTh BBIpaXXEHUS, COJIEPKAILINE HPPALTUOHAIBHOCTH.

5. Bbruaucnares miomaas GUrypbl, OrpaHU4eHHON JTMHUSMHU.

6. Pemats nuddepennnanbabie ypaBHEHUS U CTPOUTH HHTETPAJIbHYIO KPUBYIO.

7. Pemare HOpMasbHBIE cUCTEM JU(PepeHIINATbHBIX YPaBHEHUH.

8. HccrnenoBaTh 3HAKOMOJI0KUTEIBHBIE PSAIBI HA CXOJUMOCTb.
9. UccnenoBaTh Ha CXOOUMOCTb CTETICHHBIE PS/IbI.
10. Paznarates ¢pyuknun B psig Makiopena u Teitnopa.

Bnanets

1. Meroaukoi HHTETPUPOBAHUS BBIPAXKEHHUH B BHJI€ PALIMOHAIBHBIX APOOEH.

2. Metoaukoi UHTErPUPOBAHMS BBIPAXKEHUH, COIEPKAIIUX TPUTOHOMETpUUYECKHE (DYHKITHH.
3.  Meronukoi NpUMEHEHNs] YHUBEPCAIILHON TPUTOHOMETPUYECKON MOACTAHOBKH.

4. MeToaukoi HHTErPUPOBAHUS BBIPAXKEHUM, CONEPIKALUX UPPALUOHAIBHOCTH.

5. Meroaukoi BEIYUCICHUS TTOMAAN PUTYpPbI, OTPAaHUYEHHOM JTMHUSAMHU.

6. Mertoaukoii pemenus nudphepeHIaTbHbIX YPaBHEHHH U TOCTPOCHUS HHTETPAJIbHOW KPUBOH.
7. Meroaukoi peneHuss HOpMaJIbHBIX cUCTeM U depeHIanbHbIX YpaBHEHUH.

10. Metogamu pemieHust cucteM au¢depeHIuanbHbIX YpaBHEHHH.

11. MeTtoankoi ucciieI0BaHUS 3HAKOMOJI0KUTEIbHBIX PSIA0OB HA CXOJAUMOCTD.

12. Metoaukoi Uccie10BaHUs Ha CXOUMOCTb CTENIEHHBIX PSAIOB.

13. Mertoaukoii pa3noxeHust pyHkuuii B psa Maknopena u Teitnopa.

Bomnpoce! k 3x3amMeny (3 cemecTp)
Bomnpocsr (3agaua, 3aganue) 1uist IPOBEPKU YPOBHS 00yUEeHHOCTH
3HaTh

1.

o

o Na

9.

10.
1.

XapakTepuCTUKYy MeCTa W 3HA4YCHHs pasfella TEOPUU BEPOSTHOCTM U MaTeMaTU4YeCKOU
CTaTUCTUKM B TEOPETHYECKOM M OKCIIEPUMEHTAJbHOM HCCIEIOBAHUH IIPU PELICHUU
npodeccuoHaIbHbIX 3ajay.

MeTonuKy HCTIOIB30BAHMS TEOPEM CIOKEHUS U YMHOKEHHS BEPOSITHOCTEN.

MeToauKy UCTIONIb30BaHMs (POPMYJIIBI TOTHON BEPOSITHOCTH.

Metoauky ucnonb3oBanust popmyisl baiieca.

MeroauKy IIOMCKAa 3aKOHOB pACIpPEETICHUS IUCKPETHOM M HENPEPBIBHOM CIy4alHBIX
BEJINYUH.

MeTtouKy IOMCKa TOYEYHBIX OLIEHOK MapaMeTpoB pacnpeaencHus CB.

[ToHsATHE KOMIUIEKCHOTO YHCIIa

OcHoBHbIE IEHCTBUS HaJl KOMIIJIEKCHBIMH YUCIIaMU

OnemMeHTapHble PYHKINN KOMIUIEKCHOTO IEPEMEHHOTO.

[TpaBuna nuddepenuupoBanuss OKII. Ycnosue Komu-Pumana.

IIpaBuna unterpupoanus OKII.

YMmeTh

1.

IIpuMeHATh TEOpPEMBI CII0KEHHSI 1 YMHOXKEHUS BEPOSITHOCTEH.



2. IIpumeHsATh GOpPMYITy MOIHOM BEPOSATHOCTH.

3. Ilpumensats popmyny baiieca.

4. OcywecTBIATh MOUCK 3aKOHOB paclpeAcieHUsl AUCKPETHOM M HENPEPHIBHOM CIIydalHBIX
BEJINYMH.

5. OcyuiecTBiIATh NOUCK TOYEUHBIX OLIEHOK NapaMeTpoB pacnpeaencHus CB.

6. IIpumeHATh OCHOBHBIE NEHCTBHS HaJl KOMIUIEKCHBIMM YHACIaMU

7. KnaccudunumpoBath 3neMeHTapHbIE PYHKIUN KOMIUIEKCHOTO ITEPEMEHHOTO.

8. Ilpumensts npasuna auddepenupobanus OKII. Ycnosue Kommu-Pumana.

9. Ilpumensats npasuna uaterpupoBanus OKII.

Bmanets

1. ®dopmynaMu CIIOKEHHUS U YMHOKEHHS BEPOATHOCTEH COOBITHIA.

2. Cxemoti bepHymm noBropHsIx ucnslTanuid. @opmynoit beprymm.

3. JloxanbHOM M MHTErpagbHOU Teopemamu Jlamaca.

4. ®opmymoi MoJTHOW BEpOATHOCTH, hopmyroii baiieca.

5. MeroaukamMu IOCTPOEHUs 3aKOHAMM PACIIPEICIICHUs] BEPOSITHOCTEH IUCKPETHOM CIIy4alHOMN
BEJINYUHBI.

6. Meroaukamu pacyera YUCIOBBIX XapAKTEPUCTUK HENPEPBIBHBIX CIyYallHBIX BEJIMYHH.

7. MeronukaMu MOCTPOEHUS 3aKOHOB PACIPEICICHUS BEPOSITHOCTEW HENPEPBIBHOW CIy4alHON
BEJINYUHBI.

8.  MeToauKoN MOCTPOEHHUS MOJIUTOHA U TUCTOIPAMMBI.

9. Meronukamu pacyera CTATUCTUYECKUX OLICHOK I1apaMeTPOB PaCIPEIEIICHHUS.

10. MeronukamMu MPOBEPKU CTATUCTUYECKUX TUIIOTES.

11. OCHOBHBIMM IEHCTBUSAMU HaJl KOMIUIEKCHBIMU YHCIIAMU

12. Knaccuduxarueit aeMeHTapHbIX PYHKIMI KOMITJIEKCHOTO MEPEMEHHOTO.

13. Ipasunamu quddepenuuposanust OKII. Ycenosuem Komu-Pumana.

14. IlpaBunom unTerpuposanus OKII.

1. Kputepuu onieHMBaHUSA KOMIIETEHINH

OneHka «OTJIMYHO» BBICTABIAETCS CTYJEHTY, €CIM OH 3HAeT: CoJep)KaHuEe U 3a7auu

JTUCHUIUIMHBI, TIOHSATHE 0a30BOM YacTW Marepuana JAUCHHUIUIMHBI, MaTeMaTHUYeCKUil S3bIK;
MaTeMaTUYeCKyl0 CHMBOJMKY U HMEeT JIOTIOJHHUTEIbHbIE 3HAHUS [UIsl  TOCTPOCHUS
MaTEeMaTUYECKUX MOJIEJICH; MOHATHE U METO/Ibl MAaTEMAaTUYECKON CTaTUCTUKH,
yMEeT: TMO0JIb30BaThCsA YUYEOHON IUTEpaTypoil, CeThbI0 HHTEPHET [UIsl y4eOHOW AesITeIbHOCTH;
MPOU3BOANTH JCUCTBUSL HAJl YHCJIAMH; pElIaTb HECTaHJApPTHhIE MaTeMaTHYEeCKUe 3aJayd,
UCTIONb3yeMble B CBOEW  MpeAMETHOM  oOmactu;  oOpabaThiBaTh  AOMIUPHUYECKUE U
IKCIIEPUMEHTAIBHBIC JIAHHBIC, WCIOJIB30BaTh OCHOBBI JIU(D()EpEeHIINATIEHOTO U HHTErPaIbHOTO
WCUUCIICHHS 111 MOJCIUPOBaHUS (PYHKIUN U CHCTEM;
BJIAJICET: HaBBIKAM TMOJy4YeHUs WHQPOPMAIMM U3 Pa3HBIX HCTOYHHUKOB; TIOHATUSIMH U
TEPMHUHOJIOTMH;, CHCTEMOH TIOHATUH W oOmpeAeNeHudl yuyeOHOW TUCIUIUIMHBL, HaBBIKAMU
COCTABJICHHS ~ MaTE€MaTHYECKUX  MOJENIeW;  MaTeMaTHYeCKUMH,  CTATUCTUYECKUMU U
KOJIMYECTBEHHHIMU ~ METOJaMU  pEIICHHs  THUIOBBIX  HMHXXKEHEPHBIX  3a/ay;  HaBBIKaMU
CTAaTHCTUYCCKOW  0OpabOTKM  SKCICPUMEHTANBHBIX  JIaHHBIX. [loKaszaBiieMy  OTIUYHYIO
CIIOCOOHOCTH MPUMEHSTH COOTBETCTBYIOIINN (DU3UKO-MaTeMaTHUECKUI armapar, MEeTO/Ibl aHaJI13a
U MOJCIUPOBAHUS, TEOPETUYECKOTO0 M OKCIEPUMEHTAIBHOTO WCCIEIOBAHUS TIPU PEIICHUH
npoecCHOHaIbHBIX 3a/1a4.

OleHKa «XOpOILIO» BBICTABISIETCS CTYJIEHTY, €CJIM OH 3HAeT: MOHATUS 0a30BOM YacTu
MaTepuana JUCHUIUIMHBI; COJAEp)KaHUS U 3a7aud JUCIHHIUTUHBI, MaTeMaTHYEeCKHH SI3BIK;
MaTEeMAaTHYECKYI0 CUMBOJIMKY ¥ 0a30BbIC 3HAHWUS JIJISl TIOCTPOSHUS MAaTEeMAaTHICCKUX MOJICIICH;



yMeEeT: TO0JIb30BaThCs YUYEOHON IUTEpaTypoil, CEThbI0 HHTEPHET ISl y4eOHOW AesTeThbHOCTH;
MIPOU3BOUTH 0A30BbBIE JCHCTBUS HAJl YMCIAMU; PEIlaTh HECTAaHAAPTHBIE MaTEeMaTUYECKHE 3a1auH,
UCTIONb3yEeMbIE B CBOCH MPEAMETHOM 00JIacTH; pelaTh TUIIOBBIE MaTEMAaTHUECKHUE 331a4H;
BJIAJICCT: HABBIKAMM TMOTY4YeHHUsT WH(OpPMAIMKM W3 Pa3HBIX HCTOYHUKOB, CHUCTEMOW TMOHATUHA U
ompeAeNeHUu y4uyeOHOW JUCHMIUIUHBL, TMOHATHSAMH UM TEPMUHOJOTHEH; MaTeMaTHYeCKUMU
METOJIaMH PEIICHUSI TUITOBBIX NHKEHEPHBIX 3a]a4.

OrneHka «yAOBIETBOPUTEILHO» BBICTABIISICTCS CTYACHTY, €CIM OH 3HAeT: MOHsITHE 0a30BOU
4acTU MaTepuaia JUCHUIUIMHBL, COJCPHKAHNUE U 3a]]a4d JUCIUTUINHBI,
yMeeT: TPOU3BOANTH 0a30BbIC JEHCTBUS HAJ 4YHCIAaMH; pellaTh THIIOBBIE MaTeMaTHYeCKue
3aJ1a49m;
BJIQJICCT: HAaBBIKAMHM TIONy4YeHUS HHG(OpPMAMM U3 Pa3HbIX HUCTOYHHKOB;, TMOHATHSIMH U
TEPMUHOJIOTHEH; CUCTEMOU TIOHATHIA OTIPEACIICHUN YICOHON TUCITUTUTIHBL,

OueHKa «HEYJIOBJIETBOPUTEIBHO» BBICTABIISIETCSl CTYAEHTY, €CJIM OH 3HAeT: OCHOBHBIC
MOHATHS, COAEPKAHUE U 3aa4H JUCIUTIIINHBL;
yMEET: MOJIb30BaThCs YIEOHOM TUTEPATYPOid, CEThI0 MHTEPHET Ml Y4eOHOH NeaTebHOCTH;
BJIAJICET: HABBIKAMU TOJy4YeHUsS WH(GOPMAIIUU U3 PA3HBIX MCTOYHUKOB; MUHUMYMOM TOHSTHH H
TEPMHUHOJIOT U .

2.0nucanre MKAJILI OeHUBAHUSA

[IpomexyTounas arrectamuss B (QopMmMe 23K3aMeHa MpeayCMaTpUBaeT IPOBEICHUE
00s13aTeTbHOM 2K3aMEHAIMOHHOM Tpoteaypsl u oteHuBaercs 40 6amnamu u3 100. MunumaibHOe
KOJIMYECTBO Oa/uioB, HeoOXomumoe Ui JOMycka K 93K3aMeHy, cocTaBiser 33 Oara.
[TonoxutenpHBI OTBET CTYICHTa Ha SK3aMEHE OICHUBACTCS PEHUTHHIOBBIMU OaiaMu B
muanazone ot 20 g0 40 (20<S,.<40), omenka MeHbme 20 OawIOB CcYHUTACTCS
HEYJOBJIETBOPUTEIBHOM.

[[Ixana cOOTBETCTBUS PEUTHHTOBOTO Oajia 3K3aMeHa 5-0aTbHOM CUCTEME

PeliTuHrOBBIN 02J1J1 IO AUCHUIIJINHE Onenka nmo 5-0aJIbHON cUcTEME
35-40 OT1iIn4HO
28 — 34 Xopol1iio
20-27 Y 10BIIE€TBOPUTEIIHHO

3.MeToanyeckue MaTepuaJibl, ONpeaeIsiionye NpoueIypbl OlleHUBAHUS 3HAHUI, YMEHMIA,
HABBIKOB H (MJIM) ONBITA AeATEIbHOCTH, XaPAKTePHU3YIOIIHX 3Tanbl (JopMupoBanus
KOMIIeTeHLMI

[Ipouenypa npoBeneHHs SK3aMEHa OCYILIECTBISIETCS B COOTBETCTBHM ¢ [lomoxkeHuem o
MIPOBEACHUN TEKYILEro KOHTPOJISl YCIEBAEMOCTH M MPOMEXKYTOYHOW aTTecTallii OOyYarolUXcs IO
00pa3oBaTeNIbHBIM IIPOrpaMMaM BBICILIETO 00pa3oBaHus — porpamMmam OakaiaBpuara B CKOY.

B ok3aMeHalMOHHBIN OWIE€T BKITIOYAIOTCSl JIBA TEOPETUYECKHX 3ajaHusi (0a3oBbId U
HOBBIIICHHBIA YPOBEHb) M TPU MPAKTUUECKUX 331aHus (1 6a30BOro U 2 MOBBIIIIEHHOTO YPOBHEH).

J1s1 MOATOTOBKY 110 OMJIETY OTBOAWTHCS | aCTpPOHOMMYECKHH Yac.

[Ipn moaroroBke K OTBETY CTYAEHTY HNPENOCTABIAETCSA MPABO IOJIB30BAHMS CIPABOYHBIMU
MarepuagaMu, KaTbKyJISTOPOM.

[Ipu npoBepke NpaKTUUECKOTO 3a/1aHNs, OLICHUBAIOTCSL:

-METO/1 peIlIeHUs 3a1aH s,

-TIOJIXO;

~-TOYHOCTh PAaCUeTOB;

-[I0CJIEA0BATENBHOCTD U PALMOHAIIBHOCTD BBITIOJTHEHUSI.



Bomnpocsl au1st codeceoBanmsi

1 cemecTp
ba3oBblii ypoBeHb

Tema 1.

Al

6.

Uro siBasieTcsl mpeaAMETOM JUCUUILUIMHBI MaTematuka?

Kakue npuopuTeTHbIE 331a4u OCTABIEHBl TEpe]] ITUCLUIUIMHON MaremaTnka?

KakoBo MecTo MaTeMaTHKu Cpelid IPyrux HayK?

KakoBbI OCHOBHBIE 3Tanbl UCTOPUM pa3BUTHs MaTeMaTUKHN KaK HAyKu?

VYkaxkuTe 3HaUeHUE AUCHUIUIMHBL MareMaTuka B aHalu3e U MOACITUPOBAHUY TPU PELLICHUN
npodeccuoHaIbHbIX 3aay.

VYkaxkuTe 3HaUeHHE AUCHUIUIMHBL MareMaTuka B TEOPETHUYECKOM U SKCIEPUMEHTAIBHOM
UCCIIEIOBAaHUH MOJICIIMPOBAHUH MIPH PELICHUN POQEeCCHOHATBHBIX 3a7ay.

Tema 2.
Marpuubl ¥ onpeIeTUTEeIH.

e A A

Uto Ha3bIBaeTCs MaTpuLEh?

Uro Ha3bIBaeTCs MaTpHLIEH-CTPOKON, MaTpuLieii cToaomom?
Kakue maTpuiibl Ha3bIBAIOTCS IPSIMOYTOJIBHBIMHU, KBaIPATHBIMU?
Kakue MaTpuiibl Ha3bIBalOTCS paBHBIMU?

Uto Ha3bIBaeTCs IIaBHOW TUArOHAIBIO MaTPUIIGI?

Kakas maTpuiia Ha3pIBaeTCsl AMArOHaIbHOMU?

Kakas marpuiia Ha3bIBa€TCA €IUHUYHOM?

Kakas maTtpuiia Ha3pIBaeTCsl TPEYroiIbHOMU?

UTO 3HAUUT TPAHCIIOHUPOBATH MATPUILY ?

. Yro Ha3bIBaeTCsA CyMMOM MaTpui?

. Urto Ha3pIBaeTCS MPOU3BEICHUEM MATPHUILIBI HA YHCIIO?

. Kax naiitu nmpousBeqeHue AByX Marpuil?

. B uem cocrout ob6s3arenbHOE yCIOBUE CYIIECTBOBAHUS IPOU3BEICHUS MATPUILL?
. Yo Ha3bIBaETCs ONpPEAETUTENIEM MaTPULIbI?

. Kak BbIUMCIINTB OIIpenenuTens TPETHEro MOPSAKA IO CXEME TPEYTOJIbHUKOB?
. Uto Ha3bIBaeTCSI MUHOPOM?

. Yro Ha3bIBaeTCs anredpanvdeckuM JOMOTHEHUEM 3JIeMEHTa OonpeaAenuTens?

. Kak pa3noxurs onpenenurens Mo 3IEMEHTaM CTOI01A WM CTPOKH?

. Ilepeuncnute CBOMCTBA ONPEACTUTENA.

. Kakast MaTpuiia Ha3bIBa€TCsl HEBBIPOKAEHHOM?

. Kakas marpuiia Ha3zpIiBaeTCs 00paTHOM MO OTHOIIEHUIO K TAHHOU?
22.

KakoB anroputm HaxoxaeHus 00paTHON MaTpHLbl?

CucreMbl JIMHEHBIX YPABHEHUIA.

23
24
25

. Chopmymupyiite Teopemy Kpamepa.
. 3anummute popmynsl Kpamepa.
. B uem 3akimouaercs merop [aycca.

Tema 3.
BekTopHnas anreopa.

PN R D=

Uto Ha3bIBaeTCs BEKTOPOM?

UTto Ha3bIBaeTCS AMHOM BeKTOpa?

Kakune BeKTOpBI Ha3bIBAKOTCS pABHBIMU?

Kak cnoxuTth 1Ba BekTopa?

Kaxk HaiiTh pa3HOCTh ABYX BEKTOPOB?

Kak yMHOXXHUTb BEKTOP Ha YHCIIO?

Kakue BeKTOpBI Ha3bIBAKOTCS KOJUTMHEAPHBIMU?

Kak pa3noxuTh BEKTOp B I€KapTOBOM CHCTEME KOOPIAUHAT?



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Yro HazpIBaeTcs O0azucom?
UYTto Ha3bIBaeTCS KOOPIANHATAMHU BEKTOpa?
Kak HaliTu koOopauHaThl BEKTOPA, 3aJaHHOTO JBYMS TOUKaMH?
Kax naliTn jyinHy BEeKTOpa, 3aJaHHOTO JBYMs TOUKamMu?
Kak BelumcisieTcs: JJInHa BEKTOPA, 3alaHHOTO CBOMMU KOOpAMHATAMU ?
Kax BBINONHSAETCS CIIOKEHNE U BBIYMTAHUE BEKTOPOB, 3a/IaHHBIX CBOMMH KOOPJIWHATAMHU?
Kak yMHOXUTb BEKTOD, 3alaHHBIM CBOMMH KOOPAMHATAMH, HA YUCIIO?
KaxuMm cBoiicTBOM 001a/1af0T KOOPIWHATHI KOJUTHHEAPHBIX BEKTOPOB?
3anumute GopMyIIbl IeTeHUs OTPe3Ka B JAHHOM OTHOILICHHH.
3anuiute GOpPMyIIbI IeJIeHUs OTpe3Ka Ha JIB€ paBHbIC YaCTH.
UYro Ha3bIBaeTCs CKAJISAPHBIM POU3BEACHUEM BEKTOPOB?
Kax Beramcisiercs ckaiasipHOE MPOU3BEICHNE BEKTOPOB, 3aJJaHHBIX CBOMMHU KOOPAMHATAMMU?
KakuM cBoiicTBOM 00Ja/1aeT CKaJIsIpHOE IPOU3BEIEHUE BEKTOPOB?
Uemy paBHO CKaISIPHOE MPOU3BENCHHE JIBYX NEPIEHIUKYISIPHBIX BEKTOPOB?
YeMy paBHO CKaJISIPHOE MPOU3BEACHNUE KOJUIMHEAPHBIX BEKTOPOB?

AHajqmTH4eckas reomeTpusi. Kpusbie M moBepXHOCTH BTOPOIo NMOPSIAKA.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

UYro Ha3pIBaeTCs ypaBHEHUEM NPSIMOM?

Kakum ypaBHeHHEM onUChIBaeTCS MpsiMast Ha TUIOCKOCTH?

Kak 3anucbIBaeTCsi KAHOHUUYECKOE YPaBHEHHUE MIPSIMON?

3anuiMTe ypaBHEHHs 0CEeW KOOpAUHAT.

3anuiuuTe ypaBHEHHMs NIPSIMBIX, TAPAJUIEIbHBIX OCAM KOOPAUHAT.
CdopmynupyiiTe mpaBUiIO COCTABICHUS YPaBHEHHUS MIPSMOM Ha TUIOCKOCTH.
3anuimuTe ypaBHEHHUE MPSIMOH € YIIIOBBIM K03(h(pULIEHTOM.
ChopmynupyiiTe ycIoBUe MapauieTIbHOCTH MPSIMBIX.

CohopmynupyiiTe ycnoBre NeprneHIUKYIIPHOCTH MPSMBIX.

Kax naiitu yron mexay npsmeimu?

Kakum ypaBHEHMEM ONMCHIBAETCS KpUBasi HA MJIOCKOCTH?

3anuInTe KAHOHMYECKOE YPABHEHUE AIIIUIICA.

Uro Ha3pIBaeTCs IKCUEHTpUCUTETOM 3rutnnica? KakoBa ero BenuuuHa?
Uemy paBeH 3KCHEHTPUCUTET OKPYKHOCTH?

3anuimuTe KAHOHMYECKOE YPaBHEHUE TUIIEPOOIIBI.

3anuiuTe ypaBHEHHE PaBHOCTOPOHHEHN rumnepOoIbl.

3anuImuTe KAHOHMYECKOE YpaBHEHUE Mapaloiibl, IUPEKTPUCHI TapadoIIbl.

Tema 4.
Maremarnyeckuii anajan3. OyHKIUH OJHOH NEPEMEHHOM.

1.
2.
3.

8.
9.

10

Urto Ha3pIBaeTCS MpUpAIICHHEM HE3aBUCUMOM TIEPEMEHHON U MTPUPAIICHUEM (PYHKITHN?

Haiite onpeneneHue HenpepbIBHON QyHKIMKU. Kakumu cBoiicTBaMu Ha oTpe3ke oHa oOnagaer?
UYro xapakTepusyeT CKOPOCTb M3MEHEHHS (DYHKIUU OTHOCHUTEIHHO W3MEHEHHs aprymeHnra?
[aiite onpenenene nNpou3BOJHOMN.

Kakas ¢ynkuust HazpiBaeTrcst AuddepeHunpyemMoil B Touke W Ha oTpeske? Chopmynupyite
3aBHCUMOCTb MEX/Y HENPEPHIBHOCTHIO U TP PEepeHINPYEMOCTIO (QYHKITUH.

. 3 xakux omepanuil cKiaAbIBaeTCsi o0OIlee MPaBWIO HAXOXKICHHS NPOU3BOAHON JaHHOMN

¢ynkun? Kak BEIYMCINTS YaCTHOE 3HAYCHUE MPOU3BOAHOMN?

. MOXHO 7 BBIUKCIUTH TMPOU3BOIHYIO JIOO00NH (yHKIMH, TOIB3YACh ONpEIeIeHUEM

IIPOU3BOAHOM?

BrimumuTte B Tabnuily OCHOBHBIE MpaBwmiia U Gopmyiibl auddepeHmpoBadus GyHKITAHN.
[ToBTOpHTE OMNpeneneHue camkHoi pyHkuuu. Kak HaliTH ee Tpou3BOAHYIO?

KakoB reomerpuueckuii cMbIca MpoU3BOAHOM? Kak reomerpuyecku ONpenenuTh 3HAuYCHUE
IIPOU3BOAHOM B TOUKE?

. B yeM 3akirouaercss MEXaHUYECKU CMBICIT IPOU3BOIHOM?
11.

Yto Ha3bIBaeTCA HpOI/ISBO,Z[HOﬁ BTOPOTO MOpsAJAKa U, KAKOB €€ MEXaHUYSCKHI CMBICIT?



12. Yro Ha3bIBaeTcs auddepeHiuranoM GyHKINU, Y€MY OH paBeH, Kak 0003Ha4aeTcsi U KakoB €ro
T€OMETPUYECKHUI CMBICIT?

13. TloBropute ompezaeneHUs Bo3pacTawouiel M yoObiBatomed (yHkuuii. B uem 3akimodaercs
MpU3HAK BO3pacTaHus U YObIBaHUS QyHKIUIT?

14. B uem 3akit04aroTCsi HEOOXOAUMBINA U TOCTATOUHBINA NMPU3HAKHM CYIIECTBOBaHMS dKCTpeMyma?
[lepeuncnure MOPSAOK omepauuid A OTHICKAHUS MakCUMyMa M MHHMMyMa (QYHKLIHUU C
IIOMOIIBIO IIEPBOM ITPOU3BOIHOM.

15. B yem paznuune Mexay HaXxOXJICHHEM MaKCUMMyMa U MUHUMYyMa (QYHKIUH U HAXOXKJIEHUEM
ee HauOOJIbIIETO ¥ HAMMEHBIIETO 3HAUCHUH?

16. Kaxk numiercs HauOosblliee 1 HAUMEHbIIee 3HaYeHUs! PYHKIIUU HA JaHHOM OTpe3Ke?

17. Kak omnpenensitorcsi reOMETpUYECKM M 10 3HAaKy BTOPOM IPOM3BOJHOW BBINYKJIOCTh U
BOTHYTOCTb KpUBOW?

18. Uro HasbIBaeTcs TOUKOM mepernda M KakoBbl HEOOXOAMMBIM M JOCTATOUHBIA MPU3HAKU €€
cymectBoBaHus? ChopMynupyiTe IpaBUIIO HAXOXKIEHUS TOUKH Ieperuoa.

19. Kakoii cxeMOl peKOMEH IyeTCsl 0JIb30BaThCs NP MOCTPOSHUU Tpaduka GyHKIMHU?

Tema S.

Maremarnyeckuii anaau3. OyHKIUHE HECKOJIBKHX NepPeMEeHHBIX.

1. Maiite onpeneneHue QyHKIUNA HECKOJIbKUX MEPEMEHHBIX.

2. JlaiiTe onpeaeneHue 4acTHOW MPOU3BOJHOM.

3. Ompenenurte noaHbIA quddepeHnnan GyHKINA HECKOIbKUX MePEMEHHBIX.

4. B 4yeM COCTOMT MeETOIMKAa TNpPUMEHEHHUs MoiHoro auddepeHunana K MOTpUOTHKEHHBIM

BBIUHCIICHUSIM.

5. JlauTe omnpezeieHue NMPOU3BOAHON II0 HANPABICHUIO, KACATEIBHON IUIOCKOCTH U HOPMAlu K

TTOBEPXHOCTH.

6. Omnpenenute yacTHble pon3BoaHbIE U AUpdepernnansr HIT BrICIINX MOPSIKOB.

7. 3anummute popmyny Teinopa.

8. JlaiiTe onpenenenue skcTpeMyMma GyHKIUH HECKOJIBKUX MEPEMEHHBIX.

9. [aiite onpenenenue ycaoBHOro s3xkcrpemyma OHIIL.

10. KakoBa Meronuka ompeaeieHHs HauOOJIbIIEr0 W HAWMEHBIIEro 3HaueHUH (QyHKIMH B

3aMKHYTOI OrpaHUYeHHOMN 00JIacTH.

IloBbIlIEHHBIN YPOBEHD

Tema 2.
Marpuusl 1 onpeaeJuTe/ u.
Haiinure matpunry C=A + B
Haiinure marpunry C=A * B
BeruncnuTe onpeneianTens TPETEro NOpsiaKa.
3anuumTe Bce MUHOPHI ONPEIeTUTENS.
HaiinuTe anrebpanyeckue JOMOIHEHUS IS ONPEIETUTEIS.
Paznoxure onpenenurens mno:

a) 2JIEMEHTaM NIEPBON CTPOKH;

0) sIeMeHTaM BTOPOTO CTOJIOIIA.

SRR e

7. Haiinure oOpaTHYIO MaTpuily JJIs JaHHON MaTpPHUIIBI.

Cucrembl THHEHHBIX YPABHEHU.

8. PemmTe cucremy JMHEHMHBIX ypaBHEHUN MeTo0oM Kpamepa.

9. Ucnonw3ys meron 'aycca pemmnre cucTeMy JIMHEWHBIX ypaBHEHUN

10. Hcnonb3ysa MaTpuuHblidA METOJ] PEIIMTE CUCTEMY JTMHEUHBIX YPaBHEHUH
Tema 3.

Bexropnas anre6pa.

1. [ansl BexkTopsl. Halinure nux cymmy, Npou3BeAeHUE U Pa3HOCTb.

2. Haiinure 3HaueHus: m U n, IpU KOTOPBIX BEKTOPHI KOJUIMHEAPHBI.

3. Haiinure: a) koopAnHATHI BeKTOpa AB,



0) koopauHaThl ToukH C, KOTOpast sIBJISETCS CepeIMHON oTpe3ka AB, eciu KOOpJIMHATHI TOUEK A U
B cnenyronue.

IIpsimas Ha m1ockocTu. KpuBbie BTOPOro nopsiaka.

IIposepsre mpuHamiexkar i Touku A, B, C npsmoit

[Toctpoiite npsimbie: 1) 2)

CocraBpTe ypaBHEHHE MIPSAMOM, IPOXOALIEH Yepe3 TOUKY M U NepneHJuKyIIpHON BEKTOPY
Breruucnure mimHy oTpe3Ka IpsiMOU, 3aKII0YEHHOIO MEKY OCSIMU KOOPIMHAT.

Ha npsimoit HaiiauTe Touky M, paBHOyJaJIeHHYIO OT Touek A u B.

9. Beruncnute ymisl HakiaoHa K ock Ox A npsMbIX: 1) 2)

i AN

10. CocTaBbTe ypaBHEHHE MPSAMOW, TPOXOIAIIEH Yepe3 Hadyallo KOOpAHMHAT, €ClId €€ YITIOBOM
koa¢pdunment: 1) k = 2) k=

11. Haiinure ocTpsIi yrosr Mexay NpsSIMbIMU.

12. CocraBbre ypaBHEHHE NPSIMOM, IPOXOAAIIEH yepe3 ToOUKy M napasuieabHO MpsiMon

13. IlpoBepbTe, NEpNEHANUKYIISPHBI JIU CeyIonIue npsmseie: 1) 2)

14. CocraBbTe ypaBHEHHE OKPYKHOCTH, IPOXOALIEH uepes Touku A, B, C.

15. CocraBpTe ypaBHEHHE SJUIMIICA, €CJIM JIBE €ro BEpIIMHBbI HAXOHATCS B Toukax A u B, a
¢okycsl - B Toukax C u /l.

16. CocrtaBbTe ypaBHEHHE IHIEpOOIIbI, €CIIM €€ BEPIIMHBI HaXOAATCs B Toukax A u B, a ¢oxycel -
B Toukax C u JI.

17. CocraBbsTe ypaBHEHHE Tapabosbl C BEPIIMHON B Hayaje KOOPJAWHAT, €Clid €€ TUPEKTPUCON
CILY>KMT IIpsiMast.

Tema 4

Maremaruyeckuii aHau3. OyHKIHUU OJHOM NepPEeMEHHOM.

Brruncnure npenensl.

Haiinute npon3BoiHyI0 ciaeayommx GyHKIui:

Haiiaute mpon3BoaHy0 BTOPOTO MOPSAIKA 3aJaHHBIX (PYHKLIMMI:

Beruncnute npezaen ¢ nomousko npasuia Jlonurans:

HaiiTi npoMexxyTKi MOHOTOHHOCTH (YHKIIMH

HccnenoBars Ha SKCTpEeMyM (YyHKIIUIO

HaiiTn HauGonpliee 1 HauMeHbIllee 3HaueHre QYHKIIMH Ha TPOMEXKYTKE

HaiitTn npoMeXyTKH BBIITYKJIOCTH U TOUKU nepernda GpyHKmuu

. Uccnenyiite u moctpoiite rpaduk qaHHOW QyHKIUH.

Tema S.

Maremarudeckuii aHaIu3. @PYHKIMH HECKOJIBKHUX IepeMEeHHbIX.

Omnpenenure yacTHble pou3BoaHbIe 3a7aHHbIX DHII.

Onpenenure moyHbIN AuddepeHiuan 3a1anHoi GyHKITUNA HECKOJIIBKUX TICPEMECHHBIX.
Wcnonb3yiite nonubli quddepeHnman K npuOInKEHHBIM BEIYUCIICHHUSIM.

Beruucnvre npon3BoAHyro No HarpasieHuo 3aganHon OHII.

Omnpenenurte 4acTHbIC IPOU3BOIHBIE U Tuddepenimanst OHIT .

Omnpenenure FKCTPeMyM (QYHKLIUN HECKOIBKUX MEPEMEHHBIX B 33/1aHHOI 00JIaCcTH.

Omnpenenure ycnoHbli 3kcTpeMym OHII.

. Ompenenure HauOosbllee W HaUMEHblIee 3HAYCHHUS (YHKIMM B 3aMKHYTOW OrpaHUYeHHOMN
obnactu.

DNk
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2 cemecTp

ba3oBblii ypoBeHb
Tema 6.
HNHTerpajgbHoe ucuucjieHue PyHKIMU OHOM 1eliCTBUTEILHON NepeMeHHOoil.
UYro sBiIsieTCsl OCHOBHOM 3aJjaueil MHTETPAJIbHOTO NCUUCITICHUS ?
Kakas ¢pyHKIIMS Ha3pIBaeTCS IEPBOOOPA3HOM T 3a1aHHON (PyHKIMH?
[Touemy mpu MHTErPUPOBAHUHU (YHKIIHIA MOSIBISIETCS MTPOU3BOIbHASI IOCTOSIHHAS?
[Touemy onHa GYHKIMS UMEET 1EJTyI0 COBOKYITHOCTb MEPBOOOPA3HBIX?
Kak 3ammcars BCIO COBOKYITHOCTH IMEPBOOOPA3HBIX (PYyHKIINN?

SNk W=



6. UTo Ha3bIBAaETCS HEOIPEIETICHHBIM UHTETPAIOM?

7. 1loueMy MHTETpaJl HA3bIBAECTCS HEONPEACICHHBIM?

8. Uto o3HauaeT nocrosgHHas C B ONPEEIIEHNN HEOTIPENEICHHOIO UHTErpasna’?

9. B yem 3axirouaeTcsi NMpaBUIO HMHTETPUPOBAHMS BBIPAKEHUS, COJEP)KAIIEr0 MOCTOSHHBIN

MHOXUTEIb?

10. B uem 3axiiroyaeTcsi MpaBUiIO HHTETPUPOBAHUS areOpandeckoil cyMmbl (OYHKITHA?

11. Yemy paBen unterpai ot auddepennnana HeKoTopoit GpyHkumn?

12. Hanummte ocHOBHBIE (hOPMYJIIbI HHTETPUPOBAHUS.

13. Kaxk npoBeputhb pe3ynbraTra MHTETPUPOBAHUA?

14. B 4yem cOCTOUT reOMETPUYECKUI CMBICT HEONTPEAECICHHOTO UHTErpaia’?

15. Yro Takoe uHTerpanpHble KpuBble? Kak OHM pacrosiokeHbl Ipyr OTHOCHUTEIBHO Jpyra?

MoryT 11 0HM nIepeceKaTbes?

16. Kakune MeTOnbl HHTETPUPOBAHUS U3BECTHBI?

17. ChopmynupyiiTe OCHOBHBIC TIOJIOKEHHUS METO/Ia 3aMEHBI TIEPEMEHHOM.

18. CdopmynupyiiTe OCHOBHBIEC MOJIOKEHHUS METOAA MHTETPUPOBAHUSI 10 YACTAM.

19. Cdhopmynupyiite 0OCHOBHbBIE TIOJIOKEHUS METOAa UHTEIPUPOBAHUS PALIMOHAIBHBIX (DYyHKIUH.

20. CpopMmynupyidTe OCHOBHBIE MOJOKEHUS METOAAa HHTETPUPOBAHMS TPUTOHOMETPUUYECKHX

BBIPAKCHHM.

21. Yto Takoe onpeAcaeHHbIA HHTErpa?

22. CdopmynupyiiTe OCHOBHBIE CBOMCTBA ONPEAEIEHHOTO HHTErpaa.

23. B 4eM 3aKiIroyaeTcsi FeOMETPUUECKUI CMBICI ONPEEIIEHHOTO NHTEeTpana?

24. MoseT 11 TUIoUaib KPUBOJIMHEHHOM Tpanenuu ObITh paBHA OTPULIATEILHON BEIMYUHE, HYITIO

U ouemy?

25. Ha3oBuTe OCHOBHBIE METOJIbI HHTETPUPOBAHUS ONPEACICHHBIX HHTETPAJIOB.

26. Kakue uHTErpasbl Ha3bIBAIOTCS HECOOCTBEHHBIMU?

Tema 7.

HNuTerpanpHoe ucuncieHne PyHKINH HECKOJBKUX NePpeMEeHHbIX.

1. BBeaure NoHsATHE JBOMHOTO MHTETpaja U ONPEIEIIUTE €r0 CBOMCTBA.

2. OnuummuTe METOAMKY NEPEXOA B IBOMHOM MHTETpAJI€ OT I€KAPTOBBIX KOOPIMUHAT K HOJISPHBIM
Y HWIMHIPUYECKUM KOOpPAHHATAM.

3. BBeauTe noHATHE TPOMHOTO MHTETPAJIAa U OIIPEJEIUTE €r0 CBOICTBA.

4. Onumure METONMKY Iepexoja OT JCKapTOBBIX KOOpAMHAT K LWIMHAPUYECKUM U
cepruuecKuM KOOpIuHATaM.

Tema 8.

OObIkHOBeHHBbIE M PepeHHATIbHbIC yPABHEHHUS.

1. Kakoe ypaBHeHHe Ha3bIBaeTCs AU PepeHnanbHbIM?

2. Kakas QyHKIMsI Ha3bIBaeTCs pelieHneM TudepeHInaabHOro ypaBHeHUs ?

3. Kakoe pemenne mauddepeHnanibHOT0 YpaBHEHUS HA3bIBA€TCS OOIIMM M KaKoe Ha3bIBACTCS

YaCTHBIM?

4. KakoB reoMeTpuuecKkuii cMbICa OOLIEr0 W YacTHOTO pemeHud auddepeHnnaiTbHoro

ypaBHEHHUA?

5. Moxer nmu quddepeHnnaibHoe ypaBHEHHE UMETh KOHEUHOE YUCIIO PEeLICHHH?

6. Urto Takoe nopsaaok AuddepeHnnanbHOro ypaBHeHUs M Kak €ro OnpeaenuTh?

7. CKOIbKO TIOCTOSIHHBIX HMHTETPUPOBaHMSI HMeeT obiiee pemieHne auddepeHInanbHOro

YPaBHEHHUS NIEPBOTO, TPETHETO NOpsiAKa?

8. Kak nmpoBepuTh, NpaBUWIIbHO JIU HalIeHO peteHne TuddepeHnantbHOoro ypaBHeHus?

9. Uem otnnuaercs auddepeHnnanbHoe ypaBHEHHE OT alreOpanyeckoro ypaBHeHHs?

10. HazoBute n3BecTHbIE BaM THUIIBI AU pepeHInanbHbIX YPaBHEHUH.

11. KakoB obumwmii Bun auddepeHnnanbHbIX ypaBHEHUH MEpBOro MOpsAKa C pas3lelIeHHbIMU U

Ppa3AeISIIOIUMUCS TEPEMEHHBIMU?

12. Kak pemaercst ypaBHEHHUE C pa3AeI€HHbIMU IEPEMEHHBIMU?



13. Yem omiMyaeTcs YypaBHEHHE C PA3ACISAIOLIMMUCS IEPEMEHHBIMM OT YpaBHEHHS C
paszeneHHbIMU IepeMeHHbIMK? Kak pa3nenstor nepeMeHHsble?

14. KakoB aaropuTm peuieHus ypaBHEHHMs C Pa3AEISIOLIMMUCS IEPEMEHHBIMU ?

15. B yem 3akmrouaercs 3ana4a Komm? KakoB ero reoMeTpudecKkuii CMbICI?

16. KakoB oOuiuii Buj TMHEHHBIX U depeHINaTbHBIX YpaBHEHHH EpBOTo mopsiaka?

17. KakuMu BelMUMHAMU SBISIFOTCS M OT 4Y€ro 3aBUCAT KO3(PPUIMEHTHI p U ( B JIMHEHHOM
muddepeHInaIbLHOM YpaBHEHHH MIEPBOTO MopsiaKa?

18. C momouipbl0 Kakodl MOJCTAaHOBKH pellaeTcss JuHeiHoe nuddepeHranibHoe ypaBHEHUE
NIEPBOT0 MOPsAKA U K KAKOMY YPAaBHEHHUIO CBOJIUTCS €T0 pelieHne?

19. Kaxkoit Bung umeer npocteiiiiee auddepeHnnaibHoe ypaBHeHHe BToporo nopsaka? Kak oHo
pemraerca?

20. Kak ompenensiercss W Kak 3alucChIBaeTCsl B OOIIEM BHJAE JIMHEWHOE OIHOPOAHOE
muddepeHnraIbHOe YpaBHEHHE BTOPOTO MOPSIKA C MOCTOSIHHBIMU KO3 UIIMeHTaMH?

UYTo Takoe XapaKTepUCTUIECKOE YpaBHEHHE?

Tema 9.

Teopust YMCI0BBIX M (PYHKIHUOHAJIBHBIX PAI0B.

HaiinuTe 4 nepBbIX wieHa psja Mo 3aJaHHOMY OOIIEeMy WIEHY.

Haiingute dhopmyny obmiero dieHa psijaa:

Hcnonb3ys npusHak JanamOepa, uccieayiTe CXoQuMOCTh psija.

Hcnonw3ys npuszHak JleltOHMIIa, NCCenyTe CXOUMOCTh 3HaKOYEepEAYIOIIErocs psija:
Haiinure mpoMexyToK CXOJUMOCTH CTETIEHHOTO pAJa.

Pasnosxute B psan Maknopena QpyHKIHIO

SRR e

IloBbIlIEHHBIN YPOBEHD
Tema 6.
HNHTerpajabHoe nucuncieHue GyHKIUN OJHOH AeHCTBUTEIbHON NIePeMEHHOI.
Haiinure HeonpeneneHHbI UHTETpal METOAOM HEITOCPEACTBEHHOIO HHTETPUPOBAHHUS.
Hailinure HeonpeaeneHHbli HHTETPaJl METO/IOM IOJCTAHOBKH.
Haiinure HeonpeneneHHbI UHTETpal METOAOM UHTEIPUPOBAHUS 10 YACTSAM.
Haiinute mepBooOpa3HyIo parimoHAIBHON TPOOH.
Haiinute nepBooOpa3HyIo TPUTOHOMETPUUECKOTO BBIPAKEHHS.
. Haiinure onpeneneHHpIi HHTETpat:
a) METOJIOM HETIOCPEACTBEHHOIO UHTEIPUPOBAHUS:
0) METO/IOM TIOJICTAHOBKH:
B) METO/IOM MHTEIPUPOBAHUS 11O YaCTSIM:
7.BeruncnuTe miiomaas GUrypsl, OrpaHu4eHHOMN JIMHUSAMU. BBINONIHNUTE PUCYHOK.
Tema 7.
HNHTerpajgbHoe ucuncieHue GyHKIUN HECKOJIbKHUX NlepeMEHHbIX.
1. Haiigute ¢ momMoluipo JBOWHOTO MHTErpana o0beM Tela.
2. IlpumenuTe B IBOWHOM MHTErpaje Nepexos OT AeKapTOBBIX KOOPJINHAT K MOJISPHBIM.
3. IlpumenuTe B ABOMHOM HMHTErpaje MEPEXO] OT AEKapTOBBIX KOOPAMHAT LWJIMHIPUUYECKUM
KOOpPJIMHATAM.
4. IlpumeHuTe TPOHHOM MHTErpa JUIsl BBIYMCIEHUS MacChl Tela.
IIpumMeHnTE B TPOMHOM HHTErpajie Mepexo] OT JEKAPTOBBIX KOOPAMHAT K WIMHAPUYECKHAM.
[IpumenuTe B TPOMHOM HHTErpaje Mepexo] OT JAEKAPTOBBIX KOOPJAMHAT M c(hepHyecKUM
KOOpPJIMHATAM.
Tema 8.
OO0bIKkHOBeHHBIE (] PepeHIHAIBHBIC ypaBHeHHs. [IY nepBoro nopsiaka
1. Pemute nuddepeHumanbHble ypaBHEHUS.
Tema 9.
Teopust YUCI0BBIX U (PYHKIHOHAJIBHBIX PAI0B.
1. JlaiiTe onpeneneHre YuciIOBOrO pAa.
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2. Yro aBnsercs cyMMoil psaaa?

3. Kakoil psig Ha3bIBaeTCs CXOAAMMUMCS (pacXoasuumcsi)?

4. Ha3oBure CBOMCTBA CXOIAIIMXCS PAIOB.

5. CopmynupyiiTe HEOOXOIUMBIHM MPU3HAK CXOTUMOCTH PSAA.

6. HazoBuTe 10CTarouHble MPU3HAKKA CXOJUMOCTH PSIOB C MOJIOKUTEIbHBIMU YWICHAMHU.
7. B 4eM 3akirroyaeTcs MPU3HAK CPABHEHUSA?

8. Coopmynupyiite npusHak cxoaumoctu Jlamambepa.

9. B 4dem 3akirouaercs npu3Hak Kolm u MHTErpaabHbI NpHU3HAK?

10. B yeM omnune 3HaKONIEPEMEHHOIO psAJla OT 3HAKOYEPEAYIOLIErocs?

11. MaiiTe onpeaenenne abCOIIOTHO CXOMSAIIETOCS PsAJia U YCIIOBHO CXOJISIIETOCS psia
12. Chopmynupyiite npusHak JIeHOHUIIA O CXOAMMOCTH 3HAKOTIEPEMEHHOTO psifia.

13. TloHsTHE CTEIEHHOTO psija.

14. Pap Teiinopa.

15. Psan MaxksopeHna.

3 cemecTp
ba3oBblii ypoBeHb

Tema 10.
Psaab1 ®ypbe

Tema 11.

Teopus BeposiTHOCTEH

Beruucnure couetaHusi, pa3mMeIeHus], IEPECTaHOBKHU:

HaiinuTe BepoITHOCTH COOBITUS A, eclin

Haiit BeposITHOCTh COOBITHS A, HCTIONB3YsI TEOPEMBI CIIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH.
Haiit BeposTHOCTB COOBITUSL A, NCTIONB3YsI (POPMYITY IOJIHOM BEPOSITHOCTH.
Haiitu BeposTHOCTH COOBITHS A, HcTonb3ys ¢hopmyiy baiieca.

Haiitu 3akoH pacrpeneneHus JUCKPETHON CIIy4ailHOM BEJIMYUHBI.
OnpenenuTe MaTeMaTH4YeCKOe OXkuaaHue u aqucnepcenro CB.

OO0paboraiiTe BBIOOPKY ...

BriaenuTe uHTEpBaIbl TPYNIIUPOBAHUS B BEIOOPKE.

10. Haiinure TOueUYHBIE OLIEHKH NTapaMeTpoB pacipeneneHus CB

Tema 12.

DJIeMeHTBhI MATEeMaTHYeCKON CTATHCTHKH.

e A Al

IHoBbIlIEHHBIH YPOBEHD
Tema 10.
Psaab1 @ypbe

Tema 11.

Teopus BepossTHOCTEH

UYro HazpiBaeTcsn-hakropuaiom?

HepeqnanTe OCHOBHBIC 3a1a4U KOMGI/IHaTOpI/IKI/I.

Urto Ha3bIBaeTCs nepecTaHoBKamMu?

3anumuTe GopMyITy s YUCIa IIEPECTaHOBOK U3 M 3JIEMEHTOB.
Uto Ha3bIBaeTCS pa3MeICHUAMM ?

3anumuTe GopMyiTy YMcia pa3MeIIeHni U3 m 3J€MEHTOB IO N.
Uto Ha3bIBaE€TCS COUETAHUAMU?

3anumuTe GopMyiTy YMCIIa COYeTaHUM U3 M JIEMEHTOB TIO0 N.

PN R D=



9. Kakue coObITHs Ha3bIBalOTCS 10CTOBepHBIMU? [IpuBennTe npuMepsl.

10. Kakue coObITHs Ha3bIBaIOTCS HEBO3MOXHBIMU? [IpuBeauTe npumepsl.

11. Yro Ha3bIBaeTCs BEPOATHOCTHIO COOBITHUS?

12. Kakue coObITHS Ha3bIBAIOTCS HECOBMECTHbIMU? [IpuBeanTe mpuMepsl.

13. Yemy paBHa CyMMa HECOBMECTHBIX COOBITHIA?

14. Kakue coObITHS HA3bIBAIOTCS MPOTUBOIONOKHBIMU? [IpuBenTe mpruMepsl.
15. Kak dpopmynupyercs Teopema CIIOKEeHUs BEPOSITHOCTEN?

16. Uemy paBHa cymMMa BEpOSATHOCTEH MPOTUBOMOIOKHBIX COOBITHIT?

17. Kak dpopmynupyercs TeopemMa yMHOKEHUS BEPOATHOCTEH?

18. Kakas BennunHa Ha3bIBACTCS CIyHaHOMN?

19. Kaxkas ciydaiiHas BETUYKMHA Ha3bIBACTCS TUCKPETHON ?

20. Yro Ha3pIBaeTCA 3aKOHOM PACTIPECICHUS CIIy4ailHOM BEJIMYNHBI?

21. Kakoii 3akoH pacnpezeseHus Ha3bIBaeTCcsi ONHOMHUAIBLHBIM?

22. Yro Ha3pIBaETCA MAaTEMaTHYECKUM OXKMJIAHUEM TUCKPETHON CIIy4allHON BEJIUYHHBI?
23. Y10 Ha3bIBae€TCS IUCHEPCUEN CITy4aliHON BEJINYUHBI?

24. Yrto nmoHUMAaETC 0] 3aKOHOM OOIBIINX YHUCEIT?

Tema 12.

DJieMeHThl MATEeMaTHYeCKOH CTATUCTHKH.

1. Kpurepum oueHuBaHUs KOMIETEHIIHI
OneHka «OTJIMYHO» BBICTABIAETCS CTYJCHTY, €CJIM CTYAEHT IOKa3al Tiy0okoe, MpOYHOEe U
apryMEHTHPOBAHHOE 3HAHHE MPOrPaMMHOr0 y4eOHOro Marepuaia IUCUUIUIMHBI, TPU ITOM
IIOCTABJICHHBIE BOIIPOCHI PACKPBIBAECT MOCIEAOBATEIIBHO, YETKO U JIOTUYECKH CTPOWHO, B IIOJIHOM
ucyeprelBaloieM o0ObeMe; yMeeT MpaBUIbHO (OPMYyIHPOBAaTh, M BIAJACET OCHOBHBIMU
KaTeropyusMH, NOHATUAMU U TEPMUHAMHU 110 MaTeprallaM AUCLUIUIMHBI, HE TOIIyCKAeT IIPU OTBETE
OIIMOOK, BlIaZieeT NHHOBAIMOHHBIMU MpueMaMu paboThl. Ecii OH BBIIIOJHWII HAa BHICOKOM YPOBHE
BCe TpeOOBaHMS MPOrpaMMbl JUCIHILIMHBI, MPOSBUI CaMOCTOATEIbHOCTh, OPraHU30BAHHOCTH,
J0OPOCOBECTHOCTh TBOPUYECKHUI MOJIXO0/] HAa 3aHATHIX, BHIPAXKEHHOE CTPEMJICHUE K TPHUOOPETEHUIO
U COBEPUICHCTBOBAHUIO MPOPECCUOHATBHBIX 3HAHUM, YMEHUH U HABBIKOB.
OrneHka «XOpOoIIO» BBICTABIISETCS CTYACHTY B Cllydae, KOT/ia CTYACHT BBIIIOJIHUI BCce TpeOOBaHUS
[IPOrpamMMbl JUCUUIUIMHBI, HO IIPY OTOM HE MPOSBUI CTPEMIICHUS K COBEPIICHCTBOBAHMIO
npodeccnoHanbHbIX 3HAaHWN, YMEHUN U HAaBBIKOB. B OCHOBHOM 3HaeT MporpaMMHBIA yueOHBIN
MaTepuayl JUCLUIUIMHBI, I[IOCTABJICHHBIE BOIPOCH PACKPBIBACT IIOCIECNOBATEIBHO, YETKO H
JOTUYECKH CTPOWHO, HO [JOMYCKAaeT HE3HAYUTEJIbHbIE HETOYHOCTH. YMEET MPaBUIbHO
(dopMyIHMpOoBaTh, M BIIAJEET OCHOBHBIMH KaTETOPHSIMHU, MOHATHSAMH M TEPMUHAMHU 110 MaTepHajIam
JUCIUIUTMHBL, OJHAKO JIOIYCKAeT NMPU OTBETE OTAENbHbIE HETOYHOCTH WJIH OJHY, JBE OIINOKHU; HE
OTJIMYAJICS. ~ VHUIMATUBHOCTBIO,  BBICOKOM  aKTMBHOCTBIO, TBOPYECKMM  IIOAXOJAOM H
CaMOCTOSITEJIBHOCTBIO B BBINOJHEHWH 3aJaHUi. B OCHOBHOM BilajieeT WHHOBAI[MOHHBIMH
npueMamMu paboThI.
OneHKa «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY 3a: HAJIMYUE MMOBEPXHOCTHBIX 3HAHHU,
HEYCTOMYMBBIX YMEHHUH B 00JaCTU NMPO(EeCCHOHATBHON JEATETbHOCTH; J1aeT He MOJIHbIE OTBETHI
Ha TIOCTaBJCHHbIE BOMNPOCH, HE B TOJHOM OOBEME OCYIIECTBISET CAMOCTOATEIbHbIE
NpakTUYeCKUe MACUCTBUS IO AUCHUIUIMHE; ci1aboe BiaJeHHEe WHHOBAIMOHHBIMU IpUEMaMU
paboThI; OTCYTCTBUE JTOJKHOCTHON MHUIIMATUBHOCTH, CAMOCTOSITEIbHOCTH 1 TBOPYECTBA.
O1eHKa «HEYA0BIETBOPUTEIHHO» BBICTABISETCS, €CIIU CTYIEHT JIOMyCKaeT rpyOble OMMOKHU mpU
OTBETE Ha BOIPOCHI IO AWCIMUIUIMHE, 3HAET HA HEJOCTATOYHO BBICOKOM YPOBHE MaTepHall
JUCLUIUIMHBL U HE B IIOJHOM MEpe IOTOB BBIINOJHATH IPAKTHUYECKUE NEUCTBHS 110 MaTepualiaM
JUCHUTUINHBI

2. Onucanye MKAJbLI OLEHUBAHUSA
MakcuMaabHO BO3MOXHBIM Oaii 3a BECh TEKYIIUHA KOHTPOJIbh yCTaHABIMBAETCS pPaBHBIM S5.
Tekyliee KOHTPOJBHOE MEPONPHUITUE CUUTAETCS CHAHHBIM, €CIM CTYAEHT MOJYyYHJI 3a HEro He



meHee 60% OT yCTaHOBJIEHHOTO JUIsl 3TOT0 KOHTPOJII MakCUMallbHOTO Oansa. PelTuHroBsIit 6an,
BBICTABJISIEMBI CTYJCHTY 3a TEKyIllee KOHTPOIBHOE MEpOTPHUSITHE, CIAHHOE CTYIECHTOM B
YCTAQHOBJICHHbIE T'pa)MKOM KOHTPOJBHBIX MEPONPUSATHA CPOKH, OMNPEAEISeTCs CIEAYIOIINM
o0pazoM:

YpoBeHb BBINOJIHEHHUS] KOHTPOJIBHOTO 331aHusl | PeiTuHroBenil 6amt (B % OT MakcuManbHOro Oamia
32 KOHTPOJILHOE 33/1aHHE)

OTanuHbII 100

Xopomuit 80

Y IOBIETBOPUTETHHBIN 60

HeynosnerBoputenbHbIit 0

3.Metoanyeckne MaTepHaJibl, OMNpeAesiIONUe TPoUeIypbl OLEHUBAHUS 3HAHMI, YMEHMIi,
HABBIKOB U (WJIM) ONBITA [eATEJLHOCTH, XAPAKTEPU3YIOIIMX IJTanbl (HOPMUPOBAHMS
KOMIIeTeHIUii
[Tpoueaypa mnpoBeACHHS [AaHHOTO OILIGHOYHOTO MEPOMpPHSTHS BKJIIOYaeT B ceOs OTBEThl Ha
BOIPOCHI, COOECEIOBaHUE IO HUM.

[Ipennaraemble CTYIEHTY BOIPOCHI TO3BOJISIOT TMPOBEPUTH YPOBHU CHPOPMHUPOBAHHOCTH
kommerennmii YK-1, OIIK-2
3a1aHus OBBIIIIEHHOTO YPOBHS TPeOyIOT 0OpalieHus K JOMOJIHUTEIbHBIM MaTepuaiaM 1o TeMe.
JIns MOATOTOBKM K JIAHHOMY OIICHOYHOMY MEPONPHUATHIO HEOOXOJMMO 3apaHee OCBOWTH
OCHOBHBIE KAaTeTOPUU TEM, O3HAKOMUTHCA C MPEAJIOKEHHOW [UIsl HM3y4YeHUs JHUTEepaTrypod u
WHTEPHET-UCTOYHUKAMH.
[Tpu MOATrOTOBKE K OTBETY CTYIEHTY MOKHO MOJB30BATHCS KOHCIIEKTOM.
[Ipu oTBeTE HA BOMPOCHI, OIEHUBAIOTCSI:

TOYHOCTb, TOJHOTA, CHCTEMHOCTb, JIOTMYHOCTh M apryMEHTHPOBAaHHOCTh pEUICHHS; 3HAHHE
TEKCTOB; CBOOO/IHOE BJIaJICHUE MATEPUATIOM.
OLeHOYHBIN JTUCT CTyeHTa (K1) ®.1.0., No rp.

OreHka cKIIaJpIBaeTCs Kak cpefHee apu(pMeTHIeckoe U3 MATH OIIEHOK: MPaBUILHOCTh OTBETA;
YMEHHE TPUBOJUTH PA3IMYHBIC TOYKH 3pPCHUS HA aHAIM3HPYEMYIO MpOoOJIeMy; yMEHHE
MIPUBOJUTH NIPUMEPBI; YMEHHUE OTBEYATh HA JOINOJHUTEIBHBIE BOIIPOCHI;, BIAJECHUE HaBBIKAMU
aHaJIM3a TEKCTOB

Onenka Onenka Orenka Onenka Onenka Hrorosas
MPaBUIBHOCTH | YMEHUS YMEHUS yMEHUS BJIAJICHUS OIlICHKA
OTBETAa MPUBOAUTD MIPUBOAUTH OTBEeYaTh Ha | HaBBIKAMU

pa3IuYHbIC MIpUMEPHI JIOTIIOJTHUTE | aHaJIn3a

TOYKHU 3pEHUs BbHEBIC TEKCTOB IIO

Ha BOIIPOCHI IUCLMITINH

aHaIU3UPyEeM e

yI0 poOIeMy
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