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®OH/J ONEHOYHbBIX CPEIACTB

IJIg IPOBCACHUA TCKYHICT'O KOHTPOJIA YCIICBACMOCTHU U HpOMG)I(yTO‘lHOfI aTTeCTalinuu

10 JUCIIMUIIIINHE

«MareMaTHKa»
HanpaBnenue noaroToBku 15.03.02 TexHonornueckue MAaIIUHBI
obopymoBaHue
Hamnpasnennocts (nmpoduis) [IpoekTupoBanue TEXHUYECKAX

TCXHOJIOTHYCCKHNX KOMIIJICKCOB

®dopma 00yueHus Ounas
l'on Hauana oOy4yeHus 2022
Peanuzyercs B 1, 2 cemecTpax

OBAHNS POCCUNCKOU ®EJEPALINU
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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 sBisieTCs MPUIOKEHUEM K IPOTpaMMe UCLMILUTMHBI «MaTeMaThuKa»

3. Paspa6oruuk IMamkosckuii Anexcanap Bragumuposud, mpopeccop kadeapsl r'yMaHUTapHBIX
U MaTeMaTUYECKUX AUCLUILIUH

4. TIposenena skcneptusa ®OC.
HiteHB!I DKCIIEPTHOM TPYMIIBL:

[Ipencenarens:
[TaBnenko E.H.—3aB. kapeapoit XTMuAXII

UiieHB!I DKCIIEPTHOM TPYyNIIBL:
Pomanenko E.C. — nouent kadpeapsr X TMuAXII
Ceuguenko A.U. — nouent kadeapsr X TMuAXII

Hpe,HCTaBI/ITCJ'IB OpFaHI/ISaHI/II/I-pa6OTOI[aTeJ'I$IZ
Hosocenor AM, Ha4YaJIbHUK OTACIa TCXHUYCCKOI'O PA3BUTHUA AO «HeBunHOMBICCKHI A30T»

OkcneptHoe  3akmroueHue. IIpencraBnennsii POC 1o  aucumiumHe  «Marematuka»
cootBercTBYyeT TpeboBanusim OI'OC BO.

[Ipennaraemelie mpernojaBaTeneM (GOpMbI U CpeACTBA TEKYIIETO KOHTPOJS aJeKBAaTHbBI LEISAM U
3a7ayaM peaau3aluu o0pa30BaTENbHONW NPOrpaMMBbl BBICIIETO OOpa30BAaHUsS MO HAIPABICHHIO
noarotoBku 15.03.02 TexHonornvyeckue MammHbl 1 o0opyaoBanue (nmpoduis) [IpoexktupoBanue
TEXHUYECKUX U TEXHOJOTHUYECKUX KOMILUIEKCOB, a TaKXKe IEJSIM M 3ajadyaM padbodell porpaMMBl
peanu3yeMoi yueOHOH auciumiInabl. OLeHOYHBIE CPEICTBA IS POBEACHHS TEKYIETO KOHTPOJIS
yCIEeBAaeMOCTHU M MMPOMEKYTOUHOM aTTECTALlMU IPEICTABJICHBI B [IOJTHOM O0BbEME.

«05» mapra 2022 r.

5. Cpox geiictBus @OC omnpeaensieTcsi CpOKOM peann3alnuu 00pa3oBaTeIbHON POTrpaMMBI.



IlepeyeHb KOMIIETEHIM € YKA3aHUEM ITANOB UX (popMHUPOBaHUS B mpolecce
0CBOEHMSI 00Pa30BaTEIbHOI MPOrPpaMMBbI

Oran
¢dbopmupoBan Tun xoHTpOIA
Ko Ast (ycmubiid,
A KOMTIETCHITHH Bua xontpons, nucomennovl (HaumeHnoBan
OIICHUBAaEM CpenctBa u
o (No Tempr) rextomory |FTTECTAHA unu ¢ ne
(8 (MeKyuutl/npomesHcymoyt [UCnoib308anu [OIEHOYHOTO
KOMIIETEHII OLICHKH .
. coomeemcma bill) em CpeacTBa
uu ¢ pabouetl MexXHU4ecKux
npocpamMmou cpeocmas)
OUCYUNIUHDBL)
OIIK-1 CobecenoBan |Texymuii VYcTHblN Bonpockr aiist
a-1, Ua- ue cobecenoBaH
2,1]J1-3), 1.5 ns
YK-1(U1- ) i i
(201 DK3aMeH [IpomexyTOUHBIN Y cTHBIN Bompocs K
1, U1-2,
1J1-3) HK3aMEHY
OIIK-1 CobecenoBan |Texkymuii Y CcTHRIN Bomnpocsr pis
Ana-1, na- ne cobecemoBaH
2,1]J1-3), 6-11 Hst
YK-1(U - i i i
A DK3amMeH [IpomexyTOUHBIN YcTHBI Bonpock K
15 Hﬂ_za
UJ1-3) HK3aMEHY

1. Onucanue mnoka3arejieii W KpPUTEepHEeB OLEHUBAHHUSA HA Pa3IMYHbIX
Tanax ux (pOpMHPOBaAHUSI, ONMUCAHUE KA OI[eHNBAHUS

YpoBHH
c(OpMHPOBAHHO
CTH
KoMIeTeHITH( 1)
, THAUKATOpa

(oB)

JleckpunTopsl
MuHuManbHBIN N
MuHuManbHbINA
YPOBEHb HE . .
JOCTHTHYT YPOBCHB Cpennuii ypoBeHs | Boicokuil ypoBeHb
(HeyoBeTsopuTesn (YIoBII€TBOPUTEID (xoporo) (oTIM4HO)
y ) p HO) 4 6anna 5 6amoB
BHO
7 Gata 3 Gamna
b0

[Komnemenyus: YK-1 Ilopozoewtii ypogeHs

Pe3ynbTaThl

00y4eHHS 10
TTUCIUILTHHE
(Momyro):

Unouxamop:

YK-1 (U1-1)
BBIJICIISICT
npo0IeMHYI0
CHTYAIIHIO,

He nouumaer

CYIIHOCTb U 3HAUYCHUC

MAaTEMATHYCCKHUX
OCHOB U 3aKOHOB

C 3aTpyIHEHUSAMU
MIPUMEHSIET
MaTeMaTH4ecKue
OCHOBBI U 3aKOHBI

Ha noctatouno
XOpOIIIEM YPOBHE
IMOHHUMAET
CYIIHOCTh U
3HAYECHHUE
MaTEMaTHYECKUX
OCHOB 1 3aKOHOB

[IpaBwibHO U Ha
BBICOKOM yYpOBHE
MOHUMAaeT
CYILLIHOCTb U
3HaYCHHE
MaTEeMaTUYECKUX
OCHOB U 3aKOHOB




OCYIICCTBIISICT €€
aHaJIn3 U
JTUAarHOCTHUKY Ha
OCHOBC

CHCTEMHOT'O
oaxoza
YK-1 (MO-2) |[He Bianeer|Cnabo Bnageer  [Ha goctarouno  |[IpaBuibHO U Ha
OCYIIECTBIISIET CPEICTBAMH  IOWCKa,[CPEICTBAMU XOPOIIEM YPOBHE |BHICOKOM YPOBHE
TIOHCK, OTOOP U |oTGOpa u|roncka, orbopa u  [Bmazeer IIOJIy4YacT U
CHUCTCMAaTH3alUI0 |cHuCTEMaTU3aluN CHUCTEMaTHU3alU METOIaMU CHCTEMATU3UPYET
MHpopMaIUK 11 [uHGOpPMALMH n3{uHpOpMaIHN U3 06paboTKH U MH(pOPMALIHIO 13
OIIPENCJICHUA pa3IUYHBIX MCTOYHHUKOB(pa3JIMIHBIX CHCTEMATH3alUH  |pa3IndHbIX
AbTEPHATHBHBIX  |11st PEIICHHAMCTOUHNKOB A |,/ bonnanuy M3 |MCTOMHIKOB /LIS
BapUAHTOB poeCcCHOHATBHBIX pereHus
CTpAaTeTUYCCKUX  |3a7a4 u3 o0acTu|mpodhecCHOHAIBHBIX PasMaHBIX PCIICHAA
pCIHeHHP'I B TEXHOJIOT'MYECKUE 3a1a4 u3 o0J1acTu HCTOHHUKOB JUIst HpO(beCCHOHaHBH
npobIeMHOM MAIIHHbI ulrexHonoruyeckue |[PCIICHAA bIX 337141 13
CUTYaIiH obopynoBaHue. MalllUuHbI U npodeccuonanbl |00nacTu
06opy0BaHHeE. bIX 3324 U3 TEXHOJIOTHYECKHE
obnacTu MaIluHbI U
TEXHOJIOTHYECKHe |[000pyI0BaHHUE.
MAIIHHBI 1
obopyoBaHue.
YK-1 (UO-3) He unrepnperupyer, ue|Cnabo Bianeer|Ha nocrarouno  ([IpaBriibHO U Ha
OIpeeIsIeT U CTPYKTypUPYET M  HE[METOJUKAMU XOpOIIEM YPOBHE |BBICOKOM ypOBHE
oleHnBaet pucku |0popmiier VHTEPIPETALNY,  |HHTEPIIPETHPYET, [OTYYaerT,
BO3MOYKHBIX uH(OpMAITHIO CTPYKTYPHPOBAHUS |CTpYKTYpUPYET U |MHTEPIPETUPYET,
BAPUAHTOB pe3yIbTaToB u odopmrennslohopmiser CTPYKTYPUPYET U
perenuit HCCIC0BARMIH MinHpopMaLyH UHPOPMAIHIO opopmisieT
npoGIeMHO OKCIICPHMCITTOB ~ — H3|pe3yIIbTaTos pe3yIbTaToB MH(POPMALHIO
CUTYalluH, HpobeceronaLHO MCCTCAOBAMIN Ml o renoanmit n pE3yJIbTaTOB
00IacTH B JOCTYHHOM|>KCHEPUMEHTOB U3 .
BBIOHpaeT ) JUTS APYTHX BUJIE. npodeccuonanbHoii [PKCIEPAMEHTOB H3[HCCIENOBARMH 1
ONTHMAJIbHbIN o6 aCTH s/IPOECCHOHANEHO |[9KCIIEPUMEHTOB
BApUAHT €& JOCTYIHOM juis{d 001IacTu B u3
PEIICHHS NPYTHX BUIE. JOCTYITHOM JJIsl  [MpoecCHOHANBHO

JIPYTUX BUJE.

U oOyacTH B
JOCTYITHOM IS
JIpYTUX BUIE.

[Komnemenyus: OIIK-1 Ilopozoestit yposens

Pe3ynbTaThl
00y4eHus 110
IUCIUTUINHE
(Mozyni0):
Unouxamop:
OIIK-1 (UO-1)
3HAKOM C
OCHOBaMH
€CTECTBEHHOHAYY
HBIX U
00IIENHKECHEPHBIX
3HAaHUN, METOJIOB
MaTeMaTHYECKOTO

He mmonumaer ocHOBHEIE
METOIBI
MAaTEMAaTUYECKOTO
aHaIn3a
MOJIETTUPOBAHUS
Mpo(heCCUOHAIBHOM
NeATENBHOCTU

C 3arpyaHeHUsIMU
MIPUMEHSET
OCHOBHBIC MCTO/bI
MAaTEMATHUYICCKOT'O
aHanm3a 7
MOACITINPOBAHUS B
podecCHoHaTLHOM
JACATCIIBHOCTU

Ha
YPOBHE
MPUMEHSIET
OCHOBHBIC METOIbI
MaTeMaTHYECKOTO
aHam3a u
MOJICTUPOBAHUS B
Mpo(heCCUOHAITBHOM
JESATeTbHOCTH

XOpoIIeM

[IpaBuibHO W Ha
BBICOKOM  YPOBHE

MMOHUMAET 51
NIPUMEHSET
OCHOBHBIC  METO/IbI
MAaTEMaAaTHYICCKOT'O
aHamm3a u
MOJICTTUPOBAHUSI B
npodeccruoHaIbHOM
ACATCIbHOCTU




aHaJIn3a U
MOICIUPOBAHUS B

npodeccruoHanbHO
U NesITeTbHOCTH
OIIK-1 (MA-2) |He Bnageer HaBbikamu|Cnabo Bnaaeer  |Ha gocratouno  |B coBepiueHcTBe
AQHAIM3UPYET aHaiIM3a cpencTBamMu XOpOIIIEM YPOBHE [BIageeT
CCTECTBCHHOHAYY |ecTECTBEHHOHAYYHBIX |[aHAIN3a BJIAJICET METOJUKAMU U
HBIC 1 1 OOIEHH)KEHEPHBIX |€CTECTBEHHOHAYY [METOJUKAMHU U cpencTBaMu
obuIeHHKEHEPHbIe 3HAHUI, METOJOB HBIX U cpeacTBaMu aHaIn3a
SHAHI, METO/IBI OOIIENHKEHEPHBI [aHAIN3a €CTECTBCHHOHAYY
X 3HAHUI, €CTECTBCHHOHAYY [HBIX U
METOI0B HBIX U 00IIIENHKEHEPHBI
OOIIENH)KEHEPHBI |X 3HAHUN U
X 3HAHHUH U METOJIOB.
METO/IOB

OIIK-1 (MO-3)
[IPUMEHSIET
METObI
MaTEeMaTHIECKOTO
aHaJIU3a u
MOJEIUPOBAHUS B
po(heCCUOHAIBEHO
U eI TeIbHOCTH

He Bnaneer HaBbIKamMu
perieHus 3aaad,
CBSI3aHHBIX C
MaTeMaTUYeCKUM
MOJIETTUPOBAHUEM U
aHAJIU30M.

Cna0bo Biazeer
CpeICTBaMH H
HaBLIKAMH
peIIeHus 3a1a4,
CBSI3aHHBIX C
MaTEMAaTHIECKAM
MO/JICIIMPOBAHHEM
1 aHAJI30M.

Ha nocraTouno
XOpOILIEM YPOBHE
BJaJIeeT
HaBBIKAMHU
penieHus 3aaad,
CBSI3aHHEIX C
MaTeMaTHYEeCKUM
MOJIETTUPOBAHUEM
W aHAJIN30M

B cosepiieHcTse
OBJIAJICII
HaBbIKaMU
peneHus 3a1ad,
CBSI3aHHBIX C
MaTEeMaTU4ECKUM
MOJIETTMPOBAaHUEM
U aHAJIU30M.

Komnemenyus: YK-1 Ilogbluiennslit ypogens

Pesynprarsl He nmonnmaer C 3arpyanenusimu [Ha noctatouno  |[IpaBuiibHO U Ha
00y4YeHHUS 110 CYIITHOCTh Y 3HAYCHUE [[TOHUMAET XOPOIIIEM YPOBHE |BBICOKOM YPOBHE
TIMCIUIIIMHE nH(pOpMaIuu B CYLIHOCTb U IOHUMAET TMOHUMAET
(MOZLYIIIO): pa3BUTHH 3HA4YCHUE CYIIIHOCTh U CYIIIHOCTh U
COBPEMEHHOTO uHpOpMaIlMU B [3HAYCHHE 3HAYEHUE
Hnouxamop: obmrecTBa pa3BUTHH nHopmanuu B [mH(DOpMaIu B
VE-1 (UI-1) C%BpeMeHHoro pa3sBUTUU pa3BUTHUH
BBLLEISET oo1IeCTBa COBPECMCHHOT'O COBpPEMEHHOT'O
HpOBIEMHyI0 o0riecTBa oOmiecTBa
CHUTYAIIHIO,
OCYIIECTBIISIET €€
aHaJIu3 U
TMarHOCTUKY Ha
OCHOBE
CHUCTEMHOTO
MoIX0/1a
YK-1 (UO-2) He ucnons3yer|Crnabo wucnonssyerfHa  mocrarouno|llpaBuibHO U Ha
OCYIIECTBIISIET AHATTUTUYCCKUEC U|aHAJIMTUYECKUE  M[XOPOILEM YPOBHE|BHICOKOM YPOBHE
MIOUCK, OTOOp U [IHCIICHHbIC METO/IbI[YMCIIEHHBIE METO/bI|UCIIONb3YET UCIIONB3YET
CUCTCMATU3AlUIO (pCIICHUSA 3aav(pCiIcHus 3alavdlagajiuTUYEeCKue H|aHAJIUTUYECKUEC u
uHpOpMAIVH I [MpOopeCCHOHATLHOM npodecCUOHATBHOH [YrcIeHHBIE METOIBI|YNCICHHBIE METOIIBI
OTIpeIeIICHUS JIeSITENBHOCTH, METOJIBI|IeS TeTbHOCTH, pelenus 3a/1au[pemenHns 3a1aq
aJIbTEPHATUBHBIX |00pabOTKH METOIBI  00pabOTKH|podeCcCHOHATBEHOM |IPOPECCHOHATBHOM
BapHaHTOB nH(pOpMAITIH cluadopmarnun c|mesirenpHOCTH, TIESTETbHOCTH,
CTPATETMUYECKUX  |UCTIOJIb30BAaHUEM UCIIOJIb30BAHUEM  |METO/ABI 00PabOTKU[METOABI 0OpPabOTKH
pelieHui B MTPUKJIAHBIX MIPUKIIATHBIX UHpOpMALIUK cluadopmanun c
Hp06JIeMHOI71 MIpOrpaMMHBIX CPEACTB (IIPOrPaAaMMHBIX HCII0JIb30BAHUEM HCII0JIb30BaAHUEM




CUTYyaIuu Cpe/CTB MPUKIATHBIX MPUKITATHBIX
MPOTPAMMHBIX TIPOTPaMMHBIX
CpelcTB CpeCTB
VK-1 (UO-3) He obecneunBaet|Ci1a00 Brnajeer|Ha nocrarouno  [Ha BeicOkOM
onpenensieT u NPUMEHEHHE  HABBIKOB|HABBIKAMH PabOTHI C[XOPOIIIEM YPOBHE |ypOBHE
OLICHUBACT PUCKU pa6OTI)I C|[KOMIIBIOTCPHBIMU BJIAZCET HCIIOJIB3YET
BO3MOYKHBIX KOMITBIOTEPHBIMHU MpOrpaMMaMH  UIsilyappikaMu paGOThI|HABBIKH PAGOTHI C
BapHaHTOB MporpaMMamMu JUB|AUCTAHLHOHHOTO |4 KOMITBIOTEPHBIMH
pemeHn it JIMCTaHIIMOHHOTO o0OpazoBaHus B K OMITBIOTEPHBIMH |[IPOTPAMMAMIT JITst
npobiaeMHoN oOpazoBanusi B oOnactu|oOmacTu
CHUTyaIlnH, MaTeMaTHKH, HaBBIKAMH|MATEMATHKH, TpOrpaMMaMi JA IMCTAHIHOHHOTO
BHIOHpacT CaMOOpTaHHU3aIUH HaBBIKAMU AUCTAHIMOHHOTO |00pa3oBaHus B
onTHManBHEG  |yueGHOro mporecca mslcamooprammsamy |00PA30BAHUA B |obmacTH
BapuaHT eé pereHus CIIOJKHBIX|y4eOHOTo Mpoleccal obmactu MaTEeMAaTHKH,
peLIeHUs 3a/1a4 MATEMATHUKM, |11 pemenusgMaTCMaTHKH, HaBbIKH
MIPEIIOIATal0IIIMHI CIIOJKHBIX 3a7a4{HaBbIKAMU CaMOOpraHu3aIuu
CaMOCTOSITETbHBIH MaTeMaTHKH, caMoOpraHu3aIuy [yaeoHoro
BBIGOp METO/A PELICHNUS [IPEANIONATAIOIINME |yqeGHOTO nporiecca s
CaMOCTOSITETbHBIN npouecca Uit pelIICHs
BBIOOP MCTOMAlhe e nnst CIIOHBIX 327124
PCILICHHA CIIOHBIX 337]a4  |MaTEMaTHKH,
MaTEMATHUKH, MPEANOJIATAFOIINM
MPEIIONAratouM |1
u CaMOCTOSATEIbHBIN
CaMOCTOSITENLHBIN [BEIOOP MeTO1a
BBIOOp MeTO/a perieHus
peLIeHust

| Komnemenuyus.: OIIK-1 Ilogbiuennlil ypogens

Pe3ynbrarsl He nonnmaer C zarpynnenusmu [Ha xoporiem [IpaBuibHO U Ha

00y4eHHS TI0 TCOPCTUYCCKUC U [IOHMMAcCT YPOBHE NOHKUMAET |BBICOKOM YPOBHE

TTUCHUIIIINHE OKCIICPUMEHTAJIbHBIC TCOPETUIYCCKUE U TEOPETUYECKHUE U IIOHUMAET

(MOI[y.]'IIO)Z JAHHBIC MOZIeJII/IpOBai—H/IS[ OKCIICPUMCHTAJIbHbI SKCIIEPUMEHTAIBHEI |[TCOPETHYECKUE U

Unouxamop: B IPO(ECCHOHATILHOM  [€ IaHHBIE € JaHHBIC YKCIICPUMCHTAIbHBI

OITK-1 (M]I-1) NeSITeIbHOCTH MOJEIUPOBAHUS B _ [MonemupoBanns B ) ¢ JIaHHbIC

SHAKOM C npodeccuoHaNbHOM [mpodeccnonanbHOM [MOIEMPOBAHYS B

OCHOBAMH JICSITCIBHOCTH NesITeIbHOCTH poheCCHOHAIBEHOM

€CTECTBEHHOHAYY ACATCIBHOCTH

HBIX U

00IIIENHKEHEPHBIX

3HAHWH, METOJ0B

MaTEMaTHISCKOTO

aHaIu3a u

MOJCTUPOBAHHUSI B

npodeccruoHanbHO

W IeSITeILHOCTH

OIIK-1 (MA-2) [He npumensier 3uanma(Cnabo mnpumensierfHa — mgocrarouHo|B coBepiieHcTBe

AHAIU3UPYET OCHOB CTPOCHHUSI|3HAHUS OCHOB[XOpOIIIEM ypOBHe[BIaneeT

€CTECTBEHHOHAYY |BEIECTBA, MIPUPOJIBI|CTPOEHUS MIpUMEHAET 3HAHMUA|METOIUKAMHU "

HBIC B XUMUYECKOM CBSI3W  H[BEIIeCTBa, NPUPOIbI|locHOB CTPOCHUSI|IpUMEHSICT 3HAHIS

0OIICHHKEHEPHBIC|CBOWCTB Pa3IUYHBIX[XMMUYECKON  CBA3U|BEIECTBA, TPUPOABI|0CHOB CTpOCHS

3HAHWSA, MCTOJABI |KITACCOB  XHMMHYCCKHX|H CBOHCTB|XMMHUYECKOH  CBSI3HU|BeIeCTBA, TIPUPOIEI
2JICMCHTOB, Pa3JINYHbIX KJIaCCOB|H CBOICTB XUMHYECKOH CBSI3U
COGZ[I/IHeHI/II;i, BC€IICCTB H|XHUMHWYCCKHNX Pa3IMYHBIX KJIaCCOB(u CBOMWCTB
MaTepuajioB B|2JICMCHTOB, XUMHUYECKUX pa3IMIHBIX KJIACCOB




Mpo(heCCUOHAIBHOM
eI TENbHOCTH

COCOUHCHMIA,
BEIICCTB u
MaTepraioB B
podecCHoHaTHLHOM
e TeILHOCTH

SJIEMEHTOB,
COCIMHECHUM,
BEIIIECTB 17
MaTepHaIoB B
MpohecCHOHAITBHOM
e TENbHOCTH

XUMHUYCCKUX
3JICMCHTOB,
COCIUHCHHM,
BEIIECTB "
MaTepHasoB B
poheCCHOHAIBEHOM
eI TeIbHOCTHU

OIIK-1 (MA-3) [He oBnamen HaBbIKaMu
IPUMEHSICT pelieHus 3aaad,
METO/IbI CBSI3aHHBIX C
MaTEMaTHHICCKOTO |ocgoBamMK CTPOEHUS
aHainsa u BEILECTBA, PUPOIBI
MOACTHPOBARIA B |y 1 ryeckolt CBA3M
npoQeccHoHaTBEHO

U IeATeNbHOCTH

CBOMCTB pa3iIn4HbIX
KJIACCOB XUMHUYECKUX
9JIEMEHTOB,
COEIMHEHUH, BEIIeCTB
1 MaTEpUAJIOB B
npodeccCHOHATBHON
JeSITEIbHOCTU

Cnabo oBnagen
HaBBIKAMH
perieHus 3a1a4,
CBS3aHHBIX C
OCHOBaMH
CTPOCHHUS
BCIIESCTBA,
MPUPOIBI
XUMHYCCKOMN
CBSI3HM M CBOMCTB
Pa3TUYHBIX
KJ1aCCOB
XUMHAYECKHX
SJIEMCHTOB,
COCIUHCHUI,
BCILIECTB U
MaTepuajoB B
Mpo¢eCCHOHATIBEHO
W IesITEIbHOCTH

Ha noctatouno
XOpOIIIEM YPOBHE
oBJIazie] HaBBIKAMU
perieHus 3a1ad,
CBSI3aHHBIX C
OCHOBaMH
CTPOCHUS
BEIIECTBA,
MIPUPO/IBI
XHUMHYECKON
CBSI3H M CBOMCTB
Pa3ITUIHBIX
KJIaCCOB
XUMHYECKHX
SJICMCHTOB,
COCIUHECHHH,
BCIICCTB U
MaTepHuasoB B
mpodecCHoHaATBLHO
U 1eITEeNbHOCTH

B coBepuieHcTBe
OBJIaJie]l HaBBIKAMU
pelieHus 3a1ad,
CBSI3aHHBIX C
OCHOBaMu
CTpOCHUS
BCIICCTBA,
MIPUPOJIbI
XUMHUYECKOM
CBSI3H U CBOMCTB
pa3IMYHBIX
KJIaCCOB
XHUMHYECKHUX
3JIEMEHTOB,
COCIUHCHHH,
BEILIECTB U
MaTepHaJioB B
npodecCuoHaIbLHO
U NesITeIbHOCTH

Onucanue MKaJbl OLeHUBAHUS

B paMkax pedTUHIOBOM CHUCTEMBI yCIIEBAEMOCTD CTYACHTOB I10 Ka)KIO0W JUCLUILIMHE OLCHUBACTCS
B XOJI€ TEKYLIETO KOHTPOJIS U IIPOMEKYTOYHON aTTECTalluN

Texkymuii KOHTPOJIb
PeiiTuHrOBasi OlleHKA 3HAHWH CTyIeHTa (B CJIy4asiX, MPeXyCMOTPEHHbIX HOPMATHBHBIMHU
aktamu CK®Y).
No Cpoxku Komuuecto
W Bun nesrenbHOCTH CTYIEHTOB - SALI0B
1 cemectp
1 |[IpakTnueckoe 3aHsATHE 6 Henens 15
2 [lIpakTrueckoe 3aHsATHE 10 genens 20
3 [lIpakTtrueckoe 3aHsATHE 14 nenens 20
Hroro 3a 1 cemectp: 55
2 cemecTp
1 |[IpakTHueckoe 3aHsATHE 6 Henens 15
[IpakTueckoe 3aHsaTHE 10 nepens 20
3 [lIpakTrueckoe 3aHsATHE 14 nenens 20
Hroro 3a 2 cemectp: 55
HUroro: 110




MakcuMaabHO BO3MOXHBIA Oai 3a BECh TEKYNIMH KOHTPOJIb YCTAHABIMBACTCS pPaBHBIM S5.
Tekyree KOHTPOIBHOE MEPOMPHUATHE CUMTACTCS CHAHHBIM, €CJIM CTYACHT TOJYyYMJI 32 HEro He
meree 60% OT yCTaHOBJIEHHOTO JUIsl 3TOT0 KOHTPOJI MakCUMallbHOTO Oansa. PelTuHroBsIit 6a,
BBICTABJISIEMBIN CTYJICHTY 3a TEKYIIee KOHTPOJIBHOE MEPOIPHUATHE, CAAHHOE CTYJIECHTOM B
YCTaHOBJICHHbIE TPaUKOM KOHTPOJIBHBIX MEPONPUSTUNA CPOKH, OMPEACINSETCS CIETYIOIIUM
obpazoMm:

YPOBEHD BHITIOTHEHHSI KOHTPOJIHHOTO PeliTunroBsiii 6amn (B % OT MaKCUMAJILHOTO
3aJIaHus Oanna 3a KOHTPOJBHOE 3aJ]aHUE)
OTnnuHbII 100
Xopommuit 80
VY 10BIIETBOPUTENIHHBII 60
HeynosnerBopurenbHbIii 0

IIpome:xyTOoUHAS aTTEeCTALMSA

[IpomexxyTouHas aTrectanus B GopMme 3K3aMeHa TpPEayCMaTpPUBACT MPOBEICHHUE 00S3aTeIbHOM
9K3aMEeHAlMOHHOU Tporenypsl U oneHuBaeTcs 40 6amtamu u3 100. B ciiydae ecnu peTHHTOBBIN
0aJlT CTyJIeHTa MO0 JUCIUIUIMHE M0 UTOraM cemMecTpa paBeH 60, To mporpaMMoi aBTOMaTUYECKH
noOaBisieTcss 32 mMpeMUaNbHBIX Oaifia M BBICTABISETCS OLIEHKA «OTIUYHO». [lonokutenbHBIN
OTBET CTY/ICHTA Ha DK3aMEHE OLIEHUBAETCSI PEUTUHTOBBIMU OasuiaMu B nuamna3zoHe ot 20 1o 40 (20
< Sak3 < 40), oueHka MeHble 20 6amI0B CUMTAETCSl HEYIOBIETBOPUTEIHHOM.

IlIxana coomeemcmaus pedmquoeoeo banna sx3amena 5-6anivHol cucmeme

PeliTHHTOBLIN 02J1J1 IO JUCIHUILINHE Onenka no 5-0aJIJIbHOI cHCcTEeMe
35-40 OtimmyHO

28 - 34 Xoporio

20 -27 Y 1OBIIETBOPUTEIILHO

WroroBas olieHKa MO NUCUUIUIMHE, U3y4aeMOWl B OJHOM CEMECTpE, OIpelessieTcsl M0 CyMMe
0aroB, HaOpaHHBIX 32 pabOTy B TEUEHUE CEMECTpPa, U OAIIIOB, MOMYUYEHHBIX MPU CAAUe IK3aMEHa!

LlIxana nepecuema petimune08020 6a1a NO OUCYUNIUHE

8 OYEHKY no 5-0ainbHOlU cucmeme

|Peiimunzogntil 6a11 no OucCuuniuHe

Ouenka no 5-6annvHoil cucmeme

88-100 Omauuno
72-87 (Xopouwto
53-71 Yooenemsopumenvno
<53 Heyoosnemeopumenvho
2. TunoBbie KOHTPOJIbHBIC 3aJlaHUuA u HHBbIC mMaTepualbl,

XapaKTEepUu3yrmue sTanbl (l)Ole/lpOBaHI/IH KOMIIeTeHIIUM

Bonpocsl k 3k3ameny (1 cemectp)

Ba3zoBblii ypoBeHb

Bomnpocs! (3agaua, 3a1anue) A1 IPOBEPKU YPOBHS 00YYEHHOCTH

3HaTh




1. MaTemaTu4eckyro CHMBOJIMKY pa3JelioB JMHEWHas anrebpa, BeKkTopHas anreOpa,
AHAIUTUYECKAass T€OMETpHs, MaTeMaTHdecKuil aHann3. OCHOBHBIE METOJbl aHaIM3a M
MOZCJIMPOBAHUs, UCIIOJIb3YEMBIE B IAHHBIX pa3/ieiiax.

2. Teoputo ompenenuTened W WX OCHOBHBIE CBOMCTBAa. MeToabl  BBIYMCICHUS
ONPEACIIUTEIIEH.

3. IlousTus Teopuu Matpuil. [eiictBust Haa matpuniamu. Onpesenenue oOpaTHONW MaTpPHIIBL.
VYcnoBus CynecTBOBaHHs 0OPaTHOM MaTpPUIBL.

4. Teoputo cuUCTeM JHMHEWHBIX anreOpanueckux ypaBHeHuM. [loHsTHe paHra matpuilsl

cucreMsl. Teopemy Kponekepa-Kanenu.

. MaTtpuunyto 3anuck cucteMbl. Meton ["aycca pemenus CJIAY.

. AIITOpUTM pelIeHNs CUCTEM MaTPUYHBIM METOJIOM U 10 IpaBmily Kpamepa.

7.1loHATHE TEOMETPUYECKOTO BEKTOPHOIO IPOCTPAaHCTBA. JIMHEHHBIE oOmepanuu Haj
BekTOpaMH. [IoHsATHE KOJUIMHEAPHOCTU BEKTOPOB.

8. IloHsATHE NWMHEHHOM 3aBUCHMOCTH W HE3aBHCHUMOCTH BEKTOPOB Ha IUIOCKOCTH W B
npoctpancte. [lonsTue 6a3uca. Pasznoxenue no 6asucy.

9.1loHsATHE [EKAPTOBBIX MPSAMOYTOJIBHBIX KOOPAMHAT BEKTOPOB, MX TI'€OMETPUUYECKHUU
cMbICIL. JIeficTBHA Ha/l BEKTOpaMH B KOOPAMHATHOHN (opMme.

10. [onsiTHE CKAMAPHOTO NMPOU3BEAECHUS BEKTOPOB. CBOMCTBA CKaJSPHOTO MPOU3BEACHMUS.
@U3HYECKUM CMBICII CKAIIIPHOI'O IIPOU3BEACHMUS.

11. ®opMyiny CKaIsIpHOTO TPOW3BEACHUS B KoopAauHaTHOW (opme. [loHSATHS IITUHBI
BEKTOpa, YyIVIa MEXIAy BEKTOpaMH. YCIOBHE MNEPHEHAUKYJISAPHOCTH, YCIOBHUE
KOJUIMHEAPHOCTH JBYX BEKTOPOB.

12.IloHATHE BEKTOPHOIO NMPOU3BEACHMSI BEKTOpOB. CBOWCTBA BEKTOPHOTO MPOM3BEACHUS
BEKTOPOB. ['eOMeTprudeCcKnid CMBICI BEKTOPHOTO MPOU3BEICHMUS.

13. ®opmyiy BEKTOPHOTO NMPOU3BEACHHUS B KOOPAMHATHOM (opme. Brruncnenue momanu
TPEYTOJIbHUKA [T0 KOOPJAUHATAM €r0 BEpIINH.

14.IloHATHE CMEHIAaHHOTO TIPOM3BEACHUS TPEX BEKTOPOB. BbIpakeHHME CMEIIaHHOTO
MIPOU3BEICHU Yepe3 KOOPAUHATHI BEKTOPOB. CBOKCTBA CMEIIAHHOIO TPOU3BEICHHUS.

15.T'eomeTprueckuii CMbICI CMEIIAHHOTO Mpou3BeAeHus. Heobxoaumoe M J0CTaTOuHOE
YCJIOBHS KOMILJIAHAPHOCTU TPEX BEKTOPOB.

16. YpaBHeHuUs mI0CcKOCTH. YacTHbIE Cilydan O0Iero ypaBHEHUsI.

17. YpaBHEHHUS TUIOCKOCTH.

a) IpOXOoAIIeH Yepe3 JaHHYIO TOUKY € 33JaHHBIM HOPMaJIbHBIM BEKTOPOM;

0) MpoXoAsAIICH uepe3 TP 3aJJaHHbIC TOUKH;

B) B OTpE3Kax Ha OCsX.

18.IlonsiTsL yrma MexAy JByMs IUIOCKOCTSMHU. YCIOBHS TNEPHEHIUKYISPHOCTH H
[apaJUIETIbHOCTH JIBYX IUIOCKOCTEH.

19. Teoputo mpsiMOi B IPOCTPaHCTBE M Ha TiockocTr. OOIee ypaBHEHHE Ha TUIOCKOCTH U B
IIPOCTPaHCTBE. BEKTOpHOE U ITapaMeTpUUECKOe ypaBHEHUE MIPSMOM B IIPOCTPAHCTBE.

20. KanoHnueckoe ypaBHEHHE IPSIMOM B IPOCTPAHCTBE M HA TUIOCKOCTH.

21. YpaBHeHue mNpsIMOW, MPOXOJAIIEH uepe3 JBE JaHHbIE TOYKUM B NPOCTPAHCTBE U Ha
IIJIOCKOCTH.

22. YpaBHEHHUE NPSMOH C YTIOBBIM KOAPPHUIIUEHTOM.

23.1lonsATHE yrina MeXay ABYMs NPSAMBIMH B IPOCTPAHCTBE M HAa IUIOCKOCTH. Y CIIOBHE
[apaJuIeIbHOCTH U NEPIIEHANKYJIIPHOCTH IPAMBIX B IPOCTPAHCTBE U HA MNIOCKOCTH.

24. ®opMybl pacCTOSIHUS OT TOYKH J0 MPSMOM U TUIOCKOCTH.

25.1lonatne yria MeXay HpsSMOM M IUIOCKOCTbIO. YCJIOBHA NAapajuIeIbHOCTH MU
NepNeHANKYISIpHOCTH. HaxokieHne TOYKM nepecedeHns NpsMON 1 IIIOCKOCTH.

26. Omnpenenenue anunca. Kanonnueckoe ypaBHeHHe aunnca. Mecnenoanue ero GopMsl.
[ToHsATHE SKCIIEHTPUCHTETA IIUINATICA.

27. Omnpenenenue runepoossl. Kanonnueckoe ypaBHenue runepooisl. VccnenoBanue ero

(b opMBI.
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28. Omnpenenenue napadossl. KaHoHnueckoe ypaBHeHHe napabosnsl. VccrienoBanue ee
(b opMBI.

29. Onpenenenne NoaIpHON CUCTEMBI KOOpAMHAT. CBA3b MEXKIY MOJIIPHON U AEKapTOBOU
CHUCTEMOM KOOpIMHAT.

30. Onpenenenuie ¢yHkuuu. OCHOBHBIE 3JeMeHTapHble (yHKIMHU. [unepOonnyeckue
¢bynkun. OnpeaeneHue npeaena GyHKIUMU B TOUKE U HA OECKOHEYHOCTH.

31. Onpenenenrie 6eCKOHEUHO OONMBIINX (DYHKIMIA U UX CBOWCTB.

32. Ompenenenre OECKOHEYHO MaNbIX (DYHKIMH U MX CBOMCTB. CBS3b MEXIYy OCCKOHEYHO
MaJbIMU U 0€CKOHEYHO OONBIINMU (QYHKITUSIMHU.

33.MeroauKy cpaBHEHHUS OECKOHEYHO MalbIX (QYHKIMHA. ODKBHUBaJEHTHbIE OECKOHEUHO
MaJible.

34. OCHOBHBIE TEOPEMBI O IIPEEIIax.

(%)1(9):00_00 .

35. MeToauKy pacKpbITHs HEOIIPEIEICHHOCTEN BUA:

36. IlepBblil 3amMeyaTeNnbHbIN Ipeel.

37. Bropoii 3ameuaTeNbHbIN Npeel.

38. [lonsTue HenpepsIBHOCTH (GYHKINHU B ToUKe. Onpeesenne HepepbIBHON (DyHKITHH.

39. CpoiicTBa (pyHKIMI HENPEPHIBHBIX B TOUKE.

40. ITonsiTre HENMPEPBIBHOCTH (QPYHKIIMHN HAa IpoMexKyTKe. CBoiicTBa ()yHKIMI HETPEPHIBHBIX

Ha OTPE3KE.

41.TloHsiTHE OTHOCTOPOHHUX TpezenoB. OnpeaeneHne TOYeK pa3pbiBa QYHKIUH.

42. Tlonsitue mpousBoHON GyHKIMU. Ee reoMeTpuueckuii U GU3NIECKUil CMBICI.

43. TIpou3BOgHBIE OCHOBHBIX 3JIeMeHTapHBIX QpyHKImi. [IpaBuna quddepeHnmupoBanus.

44. Metoauky nuddepeHInpoBaHus CIOXKHBIX (PYHKIIUHA.

45. Metomuky muddepeHIpoBaHus 00paTHBIX (yHKITHHA.

46. Metonuky g depeHIpoBaHUS GbyHKUHUH, 3alaHHBIX IIapaMeTPUYECKH.
Jlorapu(MHIECKyIO IPOU3BOIHYIO.

47.Tlonstue nuddepenumana ¢ynxkauu. [IpaBuna HaxoxaeHus. [‘eomerpuueckyro
MHTEPIPETALHNIO.

48. Vcnionb3oBanue quddepeHnnana B IpuOIMKEHHbIX BHIYUCICHUSAX.

49. Onpenenenust NpOU3BOIHBIX U AU (epeHnanoB BEICIIMX MOPIIKOB. IHBapHaHTHOCTD
nepBoro auddepeHuana.

50. [TonsTus Touek sxcTpemyma ¢pyakmuu. Teopemy Depma.

51. Teopewmsl Jlarpanxa, Pomns, Komn.

52.IlpaBuno JlonuTans.

53.[loHATHE MOHOTOHHOCTH (PYHKLUH. Y CIIOBUSI MOHOTOHHOCTH.

54. Heo0xoauMoe 1 TI0CTaTOYHOE YCIOBUS CYIIECTBOBAHUS IKCTpeMyMa (PYHKITUH.

55.1oHATHS BBIMYKIOCTH M BOTHYTOCTH rpaduka GyHkuun. MccinenoBanue Ha BBITYKJIOCTh
1 BOTHYTOCTb.

56.1lonsatue Touek mnepernba. HeoOxoauMoe M J0CTaTOYHOE YCJIOBUS CYIIECTBOBAHUS
TOoYeK nepernda QyHKIuu.

57.OnpeneneHue acCUMNTOT (PYHKIMU. AJITOPUTM MX HAXOXKICHUS.

58. O0uwmit anroput™ uccnenoBanus pynkuuu. [pumep.

59.Teoputo (yHKIMIA HECKONBKMX IEPEMEHHBIX, T'€OMETPHUUYECKYI0 HHTEPIpETALHIO.
[Ipenen ¢pynkuun HIT B Touke. OKpecTHOCTS.

60. ITonsitue HenpepsiBHOCTH OHII.

61.Onpenenenuss 4vactHeIX W noaHbIX mnpupameHuii OHII, YacTHBIX MPOU3BOIHBIX.
I'eomeTpryecKyro HHTEPIPETALUIO.

62. TeopeMy 0 COBIaIEHUN CMEIIAHHBIX MPOU3BOHBIX.

63. [Ipon3BoAHYIO CIOKHON (HYHKITUH.

64. Tomwerii quddepenima.

65. MeTtoauky NpuOIMKEHHBIX BHIYHUCIEHUH ¢ moMolbio auddepennunana.



66. [Tonsatus sxcrpemyma ®HII, He0oOXOAMMOro U JOCTATOYHOTO YCIOBHUH CYIIECTBOBAHHUS
KCTPEMYMOB.
67. MetoauKy movcka HauOOIBIIETro U HauMeHbIero 3HadeHnit @HII B obnactu.
YMmeth
1. Hcnonp3oBaTh METOAMKHM aHaIM3a U MOJEIHMPOBAHUS Ppa3/eNioB JIMHEHHON anreOpsl,
BEKTOPHON anreOpbl, aHAJTUTHUYECKOH TeOMETpUHM M MaTeMaTHUYeCKOTo aHajau3a Npu
peleHny npogecCHOHaIbHBIX 3aj1au.
Brrauciars onpenenuTenu.
OcymiecTBiiATh AeWCTBUS Haa MaTpuLaMi. HaxoauTs oOpaTHYIO MaTpHILy.
Haxonute panr matpuusl cuctemsl. Mcnonbs3oBate Teopemy Kponekepa-Kanemu.
ITpumensars Meron ["aycca pemenns CJIAY.
[IpuMeHATh MaTPpUUIHBIA METOL
ITpumensars Meton Kpamepa.
OcCy1eCTBIIATh JIMHEWHBIEC ONIEPALIMH HAJl BEKTOPAMH.
OnpenensaTs JIMHEHHYIO 3aBUCHMOCTh M HE3aBUCUMOCTH BEKTOPOB Ha IUIOCKOCTH U B
npocTpaHcTBe. Paznarate BekTopa 1o 6asucy.
10. [IpoBoANTH IEHCTBUA HaJ BEKTOpAMH B KOOPAMHATHOHN Gopme.
11. cionb3oBaTh GopMyJTy CKaJISIpHOTO MTPOU3BEIEHUS B KOOPAUHATHOM Qopme.
12. Ucnionb3oBath (hopMysTy BEKTOPHOT'O IPOU3BEICHUS B KOOPJMHATHON (opMme.
13. Vcnionb3oBaTh GopMyTy CMEUIAaHHOTO MTPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB..
14. icnonb30BaTh ypaBHEHMSI IIJIOCKOCTH.
15. BeIBOOUTH ypaBHEHMS PSIMOM HA IJIOCKOCTH M B IPOCTPAHCTBE.
16. Ucnionb3oBath (hopMyJIbl paCCTOSHUS OT TOYKHU J0 MPSMON U IJIOCKOCTH.
17. HaxouTh TOYKM NEPECEUCHUs] NPSAMON U IIIOCKOCTH.
18. PaGoTaTh ¢ ypaBHEHUSIMH KPUBBIX M MOBEPXHOCTEH BTOPOTO MOPSIKA.
19. Onpenenare npenensl GyHKIUN B TOUKE U HA OECKOHEYHOCTH.
20. Omnpenenienne OECKOHEYHO OONMBIINX (PYHKIMIA U MX CBOUCTB.
21. IlpuMeHATh METOUKY CpPaBHEHUSI OECKOHEYHO MasbIX (PYHKIIHH.
22.IIpuMeHATH OCHOBHBIE TEOPEMBI O MpPEEIIax.

e e o
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23. IlpuMeHATh METOUKY PAaCKpBITHS HEONPEAEeIEHHOCTEN BUa: 0

24. [lpuMeHATh NepBbIN 3aMeydaTeIbHbII Iperes.
25. IlpuMeHATh BTOPOIl 3aMeuaTenbHbIN Hpeell.
26. IIpuMeHATh MOHATHE HENPEPHIBHOCTH (DYHKIIMU B TOUKE.
27. HaxoauTh pOU3BOTHBIE CIIOKHBIX (DYHKITHIA.
28. Beraucaats nuddepenman GyHKIUN.
29. Ucnonw3oBaTh auddeperiman B mprOIMKEHHBIX BEIYACICHUSX.
30. OnpenensaTh Npou3BOAHbIE U AUD(epeHInanbl BHICIINX MOPSAKOB.
31.Vcnonb3oBarh mpasuiio Jlonurans.
32.IIpoBepsTh yCI0BHUs CYIIECTBOBAHUS IKCTpEMyMa (QYHKLIUH.
33. MccnenoBath (PyHKIUIO HA BBITYKIOCTh U BOTHYTOCTb.
34. VccnenoBath (hyHKIMIO HA TOYKHU Teperuda QyHKIUH.
35. Onpenensith aCHMOTOTHI (PYHKIINH.
36. Beruucnars npenen ¢pyuknuu HIT B Touke.
37.IlpoBepsth HenpepriBHOCTH OHII.
38. BoluuciaTh 4acTHBIE POU3BOIHBIE.
39. HaxonuTk NpOM3BOJHYIO CI0KHOM (PYHKIHU.
40. Haxoautp nonueiit nuddepeniman OGHIIL.
41.IlpuMeHATh METOANKY TPUOIIKEHHBIX BEIYUCICHUH ¢ TOMOIIbI0 auddepeHiuana.
42.TIpuMeHATh METOJIMKY TIOMCKa HamOoJbllero W HauMmeHbliero 3Hadenuwit OHII B
obnactu.
Braaners



1. MeToaukoi NCIOIB30BAHUS Pa3/IeioB JMHEHHON aareOpsl B aHaIM3€e U MOACTUPOBAHUN
IIPpU pelIeHnu IpodecCHOHAIbHBIX 3aay.

[TpaBmiiaMy BBIUNCIIEHUSI ONIPEAEITUTENEH.

JlelicTBUAMM HaJ MaTPULIAMM. .

Teopemoit Kponekepa-Kanennu.

Metonom I"aycca pemenust CJIAY.

MatpuunsiM MeToioM pemienust CJIAY.

Meronom Kpamepa.

JInHeHbIMU ONlepalMsIMK HaJl BEKTOPAMHU.

JleficTBUSIMH Ha/I BEKTOPAMH B KOOPJMHATHOU opme.

10. ®opmysoi CKaJIIpHOTO MPOU3BENICHHS B KOOPAUHATHOHN (Qopme.

11. ®opmyoii BEKTOPHOTO IPOU3BEICHUSI B KOOPAUHATHOM Qopme.

12. ®opmyoli CMEMIaHHOTO MPOU3BEACHUSI UEPE3 KOOPAUHATHI BEKTOPOB.
13. YpaBHEHUAMH TIOCKOCTH.

14. YpaBHEeHUAMU NpsIMO Ha IJIOCKOCTU U B IPOCTPAHCTBE.

15. ®opmynamu paccTOSHHAS OT TOYKH 10 IPSIMOU M INTIOCKOCTH.

16. YpaBHEHUSAMU KPUBBIX U IOBEPXHOCTENW BTOPOTO MOPSAKA.

17. MeTonukoi HaX0XACHUS TpeiesoB (yHKIIUNA B TOUKE U HA OECKOHEYHOCTH.
18. [TonsiTussMu O€CKOHEYHO OOJIBIIMX (QYHKLUI U UX CBOUCTB.

19. MeTonukoit cpaBHEHHSI OECKOHEYHO MaJIbIX (DYHKITHA.

20. OCHOBHBIMU TEOPEMAMH O MpEACIIAX.

e e i
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21. MeToaukoil pacKpbITUSI HEOIIPEIETIEHHOCTEN BUAA: &l 0
22. MeToauKoN UCIOJIb30BAHUS MIEPBOTO 3aMEUYATENILHOTO IIPEIEa.
23. MeToaunKoi UCTIOJIb30BaHUSI BTOPOTO 3aMEYaTeNIbHOTO Mpeena.
24. TloHsiTHEM HETIPEPBIBHOCTU (DYHKIIUU B TOUKE.
25. MeToauKoi HaxOXACHUS MPOU3BOIHBIX CIIOKHBIX (PYyHKLUH.
26. Metoaukoii ucnonb3oBanus auddepennnana QyHKINH.
27. Metoaukoii ucrosib3oBanus mnpasuia Jlonurans.
28. YcI0BUSAMH CYILIECTBOBAaHUS 3KCTpeMyMa (DyHKIHH.
29. Metoaukoi uccnenoBanus (GyHKIMHA Ha BBITYKIOCTh M BOTHYTOCTb.
30. Metoaukoi uccienoBanus (yHKIMU Ha TOYKU Nepernda QyHKIMH.
31. Meroaukoii HaxoxaeHus npenena Gynkmuu HIT B Touke.
32. Metonukoii npoBepku Ha HemnpepbiBHOCT, OHIIL.
33. MeToauKol BbIYHUCIEHHS YACTHBIX MPOU3BOJIHBIX.
34. HaxoauTe NpOU3BOJHYIO CIOKHOM (DYyHKIMH.
35. Metoaukoii ucronb3oBanus mojHoro auddepennnana OHII.
36. MeToaMKON  WCHOJB30BAHUS  NPUOMMKEHHBIX  BBIYMCIEHMH € I[OMOILBIO
mudhepeHnmana.
37. MeToaukoi rmoucka HauboJIbIero ¥ HauMeHnsIero suadenuii ®HII B o6nacTu.

IloBbIIEHHBIH YPOBEHD

Bormpocsl (3anaua, 3aganue) 11t IPOBEPKH YPOBHSL 00Yy4EHHOCTH

3HaTh
1. Ompenenenne rutunca. Kanonndeckoe ypaBHeHue iuinnca. Mccienopanue ero (hopMel.
[TonsiTHe SKCLIEHTPUCUTETA IUTHIICA.
2. Omnpenenenue runep6osibl. Kanonnveckoe ypaBHeHue rurnepoosl. MccnenoBanue ero
(bopMBI.
3. Omnpenenenne mapabosbl. Kanonndeckoe ypaBHeHHe mapadodsl. MccienoBanue ee
(bopMBI.
4. OnpeneneHne NOISAPHON CUCTEMBI KOOpAUHAT. CBsI3b MEXKAY TOISAPHON M JEKapTOBOM
CUCTEMOM KOOpAHMHAT.



5.

Omnpenenenre 6€CKOHEYHO MaIbIX QYHKUUI U UX CBOUCTB. CBSA3b MEXTY OECKOHEUHO

MaJIbIMU ¥ O€CKOHEUHO OONBIIUMU (YHKIUSIMH.

6.

Metoauky cpaBHEHUS OECKOHEYHO MajblX (YHKIMHA. DKBUBAJIEHTHbIE OECKOHEYHO

MaJibI€.

7.
8.
9.

1

Ymers

1.

[98)

W

6
7
8.
9.
1

[TonsTHs TOUek sKcTpeMyMa GpyHkuuu. Teopemy Depma.

Teopems! Jlarpanxka, Pomsa, Komm.

IIpaBumno Jlonurans.

0.ITonsatus ycmoBHoro skctpemyma @OHII, HeoOXoauMOro W IOCTATOYHOTO YCIOBHIM
CYyILIECTBOBAHUS DKCTPEMYMOB.

BeiBoauTh KaHOHHYECKOE YpaBHEHUe aiuunca. Mcenenosats ero popmy. Haxoauts
AKCLEHTPUCUTET DJUIHIICA.

. BeIBoguTh KaHOHHMYECKOE ypaBHEHHUE runepoossl. MccnenoBats ee popmy.

. BeiBouTh kKaHOHMUECKOE ypaBHEeHHUE TTapaboisl. ccnenoBats ee popmy.

. BBoguThe momsipHyro cucreMy KoopAHHAT. CBA3BIBATH MOJISIPHYIO U JEKAPTOBYIO
CUCTEMbI KOOPJUHAT MPHU PELIeHUH 3aa4.

Vcnonb30Bath onpeseneHre 6eCKOHEUHO MaibIX (YHKIMN U UX cBoiicTB. HaxonuTs
CBSI3b MEXKAY OECKOHEYHO MaJbIMU U OECKOHEYHO OOIBIINMU QYHKIUSIMHU.

. Micnonp30BaTh METOJIMKY CPaBHEHUSI OECKOHEYHO MaJIbIX (PYHKIIUI.

. [IpumeHsTh MOHATHS TOUYEK dKCTpeMyMa QpyHkuuu. Teopemy Pepma.

ITpumensaTs Teopemsl Jlarpanxa, Pomns, Komm.

Hcnonb3oBars npasuio Jlonuras.

0. IlpumensTs moHsATHA ycinoBHOro skctpemyma @HII, HE0OXOAMMOro M JOCTATOYHOTO

YCJ'IOBI/II/I CymCeCTBOBAaHUA SKCTPEMYMOB.

Brnaners

1.

W

S en

KanonnueckuM ypaBHEHHEM 3JUIUIICA.

2. KaHOHWYECKUM ypaBHEHHUEM TUIepOOIIbI.
3.
4. TloHsATHEM NOIAPHOMN CHUCTEMBI KOOpAMHAT. METOIMKOM CBSA3U MOJIAPHON U AEKapTOBOU

Kanonnueckum ypaBHeHHEM MapaloJibl.

CUCTEMBI KOOpAUHAT MPH PELICHUH 3a/]a4.

OmnpenenenrneM 0€CKOHEYHO MaJbIX (PYHKIUI U UX CBOWCTB. CBA3bI0 MEXy OECKOHEUHO
MaJIbIMU ¥ OECKOHEUHO OONBIIUMU (YHKIHSIMHU.

Metoankoii cpaBHEHUsI OECKOHEYHO MaJIbIX (QYHKIHUI.

[TonsiTusimu Touek skctpemyma pynkuuu. Teopemoit depma.

Teopemamu Jlarpanxa, Pomnns, Komm.

. IIpaBuniom Jlonumrans.

0 [HousTusMu YCJIIOBHOT'O JKCTpEMyMa CDHH HCO6XOI[I/IMOFO n JOCTAaTOYHOI'O YCJ'IOBI/II/I

CYIICCTBOBAHUA DKCTPEMYMOB.

Bomnpocsl k 3xk3aMeny (2 cemecTp)

ba3oBblii ypoBeHb

Bompocsr (3amaya, 3aganue) i MPOBEPKU YPOBHS 00YUEHHOCTH

3HaThb
1.

2.

e

MecTo HHTErpaJIbBHOIO HCYHMCIICHHsS B aHAIM3€ M MOJEIMPOBAHUHM, TEOPETHYECKOM
UCCIIEIOBaHUHU NIPU PELICHNH MPO(ECCHOHANBHBIX 33/1a4.

[TonsiTue mepBoOOpa3HO# (HYHKIIMH, HEOMIPEACISHHOTO HHTErpajia U €ro CBOWCTB, TAOIHITY
UHTETrpaJIoB.

MeTo/1bl BBIYMCIIEHUS! HEOTIPEIETICHHOTO HHTErpaia (HEmoCpeICTBEHHOE HHTETPUPOBAaHUE,
II0JICTAHOBKOM, IO YacTsIM).

MeTouKy UHTETpUPOBaHUSI BBIPRXKEHUN B BUJIE PAllMOHATIBHBIX Apo0ei.

MeToauKy UHTEIpUPOBAHUS BBIPAXKEHUH, COJIepKAIUX TPUTOHOMETpUYeCcKue (QyHKIINU.
Meroanky NpUMEHEHUS! YHUBEPCAIIBHON TPUTOHOMETPUYECKON MOJCTAHOBKH.



11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.
37.

Meroauky UHTETPUPOBAHUS BBIPAKEHUM, COACPIKALUX UPPALUOHAIBHOCTH.

[lonsiTHE ONpeneNeHHOr0 MHTErpala Kak Ipefesna HWHTerpalbHelX cyMMm. CBolcTBa
OIPEIIEIICHHOIO UHTETpaIA.

®opmyny HeroTona-JleltoHua.

. MeToapl BEIUMCICHUM OIPCACIICHHOT'O MHTCIpaJia (HCHOCpC,Z[CTBeHHOC, HOHCTaHOBKOﬁ, o

Y4acTsIM).

[IpwiiokeHnss ompeneNeHHOr0 MHTErpaja B aHAIM3€ M MOJAEIUPOBAHUU: BBIUMCIICHUE
IJIOLIA/IN TUIOCKOHM GUTypbl, 00beMa Tejla BpalleHus, JJIMHbI KPUBOH.

[TonaTne HeCOOCTBEHHBIX MHTEIPAJIOB 1-10 U 2-T0 POJIOB.

[Tonsatue nBoiiHOro wuHTterpana. CpoiicTBa. llepexon OT AEKAPTOBBIX KOOPJAWHAT K
HOJIIPHBIM U WJIMHAPUYECKUM KOOPAUHATAM.

[lonsatue tporHoro wunHterpaia. CpoictBa. Ilepexon OT HEKapTOBBIX KOOPAWHAT K
WIMHAPHUYECKUM U C(HEPUIECKUM KOOPAUHATAM.

Mecto Teopur OOBIKHOBEHHBIX Ju(pdepeHINaNbHbIX YpaBHEHUH B aHalIM3e U
MOJICIIUPOBAHUM, TEOPETHUYECKOM HCCIEIOBAaHUM TpU pEIIeHUH MPOopeCcCHOHATBHBIX
3a1ad.

[Nonsarue nuddepeHranbHbIX ypaBHeHHH 1-ro nopsaka u 3aaaun Komm.

Omnpenenenre JTUHEHHBIX TUpdepeHINaTbHBIX YpaBHEHUH NEepBOro nopsjaka. MeToauky
peiieHnii MeTo oM bepHyIu 1 METOI0M BapHalliy IPOU3BOJIbHBIX TOCTOSHHBIX.
Omnpenenenre 0THOPOAHBIX MU depeHIINaTbHBIX YPaBHEHHH IEPBOro MopsiiKa.

Knaccsl nuddepeHanbHbIX ypaBHEHUH, JOMYCKAIONIMX MTOHIKEHHE MOpsAKa.

[TonsiTue OAHOPOIHBIX JUMHEWHBIX NU(D(epeHIaTbHbIX YpaBHEHUH BTOPOTO MOpsiaKa C
HOCTOSIHHBIMU K03()(hUIIMeHTaMu, OOIIETO PeIIeHHUS.

OnpeneneHne  CTPYKTypbl ~ OOIIEro  pemieHus  JIMHEWHOr0  HEOJIHOPOJHOTO
T QepeHIHanbHOTO YpaBHEHUSL.

Omnpenenenyue JMHEHHBIX HEOJHOPOAHBIX JAU(PEpeHInanbHbIX YpaBHEHUII BTOPOTO
HOPSI/IKA C TIOCTOSHHBIMU KO3((UIIMEHTaMH ¢ TIPAaBOM YacThIO CHEUAIBbHOTO BUa. Meton
HEOMpeIeNIeHHBIX KOY(PPHUIINESHTOB.

Metoapl  pemieHust cucteM  AudQepeHIMaNbHbIX  YpaBHEHUH MNpH  aHaIW3e U
MO/IETTUPOBAHUH.

MecTo Teopun pAIOB B aHAIU3€ M MOJEIMPOBAHUM, TEOPETUUECKOM HCCIIEJOBAHUU TPU
penieHnn nmpodeccuoHaNbHBIX 3a/ad.

OmnpeneneHne 4YHMCIOBBIX PSAJOB M OCHOBHBIE onpeneneHus. IloHsarus cxogumoctu M
CYMMBI psJia.

Omnpenenenne 3HaKOMOJIOKUTEIbHBIX PAIOB U JOCTaTOUHBIX IPU3HAKOB CXOJAUMOCTH.
Omnpenenenre 3HaKOMEPEMEHHBIX PSAA0B, AOCOIIOTHON U YCIOBHON CXOAUMOCTH.
Omnpenenenue mpusHaka JleOHUIIA.

[TonsiTue cTeneHHbIX PAAOB U GOPMYIUPOBKY TeOpeMbl AQes.

Omnpenenenns psaos Teiniopa n Makinopena.

MeTtonuky pa3nokeHus QyHKUIUN B CTETICHHbIE PSIBL.

MecTo Teopuu BEpOSATHOCTH B TEOPETHYECKOM M JKCIEPHUMEHTAJIBHOM HCCIIEIOBAHUH,
aHAJIM3€ U MOJICTTMPOBAHUH MPHU PELICHUH NMPO(PEeCCUOHAIBHBIX 3a]1a4.

MecTto MareMaTHMYeCKOHM CTAaTUCTUKH B TEOPETUYECKOM U DKCHEPUMEHTAIbHOM
HCCIIEIOBaHUH, aHAIM3€ U MOJACIMPOBAHNHN IIPU PEIIEHUU NPOPECCHOHATbHBIX 3a/1a4.
3HaueHue paszena TEOpHsl BEPOSATHOCTEH M MaTeMaTH4YeCKas CTaTUCTHKAa B Pa3BUTUHU
CIIOCOOHOCTH  PEau30BbIBaTh AaHAJUTHYECKHE W YHUCJICHHbIE METOJbl  PELICHUS
MOCTABJICHHBIX 3a/1a4 C MCIOJIb30BaHUEM HWH(POPMALMOHHBIX TEXHOJOTMA M MaKeTOB
MporpaMMm ¢ 00pabOTKON UX pe3ysbTaToB.

Knaccudukanuto coobituii. Cymmy, Mpou3BeeHUE COOBITHI, UX CBOWCTBA, IpaduuecKoe
npencraBieHue. Pa3nuynble onpeneaeHus BEpOsSTHOCTH.

DopMyIIbI CIOKEHUS U YMHOXKEHHUSI BEPOSTHOCTEH COOBITHIA.

CxemMy bepHyinm noBTOpHBIX HcnbITaHuNd. @opmyna bepHyim.



38.
39.
40.

41

43.

44

45.

YMmern

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

JlokasbHYI0 ¥ MHTETpajbHYyO TeOpeMsl Jlamaca.

®dopmyiia MoIHON BeposaTHOCTH, opMmyiia baiieca.

3aKoH paclpeiesieHUsl BEpOSTHOCTEH JMCKPETHOM Clly4ailHOW BeIWYUHBL. YHCIOBBIE
XapaKTePUCTUKH.

. UucaoBwie XapPaKTCPUCTHKHU HCIIPCPBIBHBIX CJIy‘-I&ﬁHBIX BCJINYHH.
42.

3akoHbI pacrpeaeneHus: OuHoMHaiIbHBINA, [lyaccoHa, paBHOMEpHBIH, IOKa3aTelIbHbIH,
HOPMAJIBHBIN.

Cratuctuueckoe pacnpenenenue BolOOpku. [lonuron m ructorpamma. CraTHcTHYECKHE
OLICHKH [1apaMeTPOB PaCIpeCIICHHUS.

[TpoBepky cratuctuueckux runote3. HymneBas u KoHKypupytomasi runores3bl. Omuoku 1-
ro U 2-r0 poza.

Kprrepun onieHKH HYJIEBOW TMIIOTE3BI.

OmnpenensTh METOMUKY WCIOJIB30BAHUS WHTETPATBHOTO WCUYUCICHHUS B aHAIN3E W
MOJICIIUPOBAHUM, TEOPETHUYECKOM HCCIEIOBAaHUM TpU pEIIeHUH MPOopeCcCHOHATBHBIX
3ajad.

Hcnonp3oBaTe METOABI BBIYUCICHHS HEONPEAEICHHOTO0 HHTEerpaja (HEermocpeicTBEHHOE
WHTETPUPOBAHUE, MTOJICTAHOBKOM, TI0 YaCTSIM).

WuTerpupoBaTh panioHalbHbIE APOOH.

WHTerpupoBaTh BEIpAXECHHUS, COACPIKAIINE TPUTOHOMETpUIECKre (QYHKIINH.
Hcnonp30BaTh yHUBEPCATbHYIO TPUTOHOMETPHUECKYIO ITO/ICTAaHOBKY.

HHTErpupoBaTh HPPAIHOHATEHOCTH.

Bhrancnare onpeaeneHHbIi MHTerpail.

Hcnonp3oBate hopmyny Hetotona-JleiiOnuiia.

Hcnonp3oBaTe MeTOJbl BBIYMCICHUN ONpPEIENECHHOTO HHTerpajga (HEermocpeiCcTBEHHOE,
MI0/ICTAaHOBKOI, 110 YacTIM).

. Mcnionp30BaTh ONpeesIEHHBIN HHTETPall B €r0 IMIPUIOKEHUSAX.
. Beruncnsate HecoOCTBEHHBIE UHTETPAJIBI 1-10 U 2-T0 POJIOB.
. Beruucnare nBoviHbIe HHTErpabl. [IepexoauTh OT AEKapTOBBIX KOOPAUHAT K IOJISIPHBIM U

MUIMHAPUICCKUM KOOpJUHATaM.

. Beraucnare TpOﬁHBIC HUHTCrpaJibl. HepeXO,I[I/ITB OT JACKApPTOBBIX KOOPAWHAT K

UWIHHIPUYECKUM U chepruecKUM KOOpIMHATAM.

OmnpenensTh METOAUKY HCIOJNb30BaHUS Teopuu U (epeHaTbHbIX YpaBHEHUNH B
aHaJIM3€ W  MOJEIUPOBAHUHU, TEOPETHUYECKOM  MCCIEIOBAaHUU TPH  PEIICHUU
npogeccuoHaIbHbBIX 3ajau.

Pemats nuddepennmansupie ypaBHeHus 1-ro nopsiaka, 3anauu Komru.

Pemrate nuneitHble nudhepeHnanbHble ypaBHEHHS IEPBOT0 MOpsiika MeToZioM bepHyu
Y METOJIOM BapHaIiy MPOU3BOJIbHBIX TOCTOSHHBIX.

Pemrate ogHOpOAHBIE TU(GepeHIMaIbHbIe YpaBHEHHS IEPBOTO MOPSIKA.

Pemats nuddepenimanbrbie ypaBHEHHS, JOMYCKAOLINE TOHUKEHHUE MTOPSIKA.

Pemate onHOponHBIE JHHEHHBbIE MU(QepeHIMaIbHbIe yYpaBHEHUs BTOPOro TMOpsIKa ¢
MOCTOSIHHBIMU KO3 pUlIeHTaMu.

Onpenensrsb CTPYKTYpy o0riero peleHus JMHEWHOTO HEOJHOPOAHOTO
g depeHIInaIbHOTO YPaBHEHHUS.

Pemate nuHeiHbIe HeoTHOPOAHBIE MU (dEepeHIaTbHbIE YPABHEHUSI BTOPOTrO MOPSIKA C
MOCTOSIHHBIMU KO3 (QUILIMEHTaMH C MTPaBON YacThIO CIIEUATbHOIO BU/A.

Hcnonb30BaTh METO HEOIIPEASIEHHBIX KO PHUIIUEHTOB.

Pemats cucremsl nuddepeHanbHbIX ypaBHEHUH.

OnpenensaTb METOOUKY HCIOJIB30BaHUS TEOPUM PSAJIOB B aHAINW3E€ M MOJEIUPOBAHUM,
TEOPETUYECKOM HCCIIEJOBAaHUU NP PELICHUH MPO(eCcCHOHANBHBIX 3a/1au.

HccnenoBaTh Ha CXOAMMOCTBH 3HAKOIOJIOKHUTEIbHBIE psAAbl. ONpenensT CXOAUMOCTb U
CyMMY psiza.



26.
27.
28.
29.
30.
31.
32.

33.

34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44.
45.
46.
47.
48.

Hcnonp30BaTh 1OCTATOYHBIE IIPU3HAKHA CXOAUMOCTH.

HccenenoBath Ha CXOAMMOCTD 3HAKOIIEPEMEHHBIE PSAJIBIL.

Hcnonb3oBates mpusHak JleOHMUIIA.

HccenenoBath Ha CXOAMMOCTD CTEIIEHHBIE PSIIBIL.

PaznaraTh pyHKIIUH B CTETICHHBIE PSIJIBL.

Paznarars QpyHkuuu B TpuroHoMeTpudeckue psiibl (psaasl Oypobe).

Pemate THIOBBIE WH)XEHEPHBIE 3aJaud C MCIOJB30BAaHMEM DA3JIOKEHHUs (QYHKUUH B
CTEIIEHHBIE U TPUTOHOMETPUYECKUE PALBL.

OnpenensTb METOAUKY HCIIOJIB30BaHUS TEOPUM BEPOATHOCTEH M MaTEMaTHYECKON
CTaTUCTUKH B TEOPETHYECKOM M OSKCIEPUMEHTAIIBHOM HCCIEIOBAHUM, aHAIU3Ee W
MOJICIIMPOBAHHUHU MIPU PELICHUU POQecCHOHANTBHBIX 3ajay.

KnaccudummpoBatb coObITHS.

Hcnonp30BaTh pa3inyHble ONMPENCICHUs BEPOATHOCTH.

Hcnonp3oBaTh (OpMYIIbI CIOKEHUS U YMHOXKEHHUS BEPOSITHOCTEH COOBITHIA.

Hcnonb3oBate cxeMy bepHyIIi MOBTOPHBIX HCTIBITaHUH U opmyity bepHyuim.
Hcronb30BaTh JOKAIbHYIO U MHTETpAIbHYIO TeopeMsl Jlamnaca.

Hcnonp3oBatek Gpopmyty NOIHOM BepoaTHocTH, popmyiy Baiieca.

Hcnonp30BaTh 3aKOH pacnpeieNieHus] BEPOSTHOCTEW TUCKPETHOM CIyYallHOW BETMYHUHBI.
Haxonuth 4ncioBble XapaKTEPUCTUKH.

Haxoauts uncnoBele XapaKTEPUCTUKH HETIPEPBIBHBIX CIIyYalHBIX BEJINYHUH.

Hcnonp30BaTh 3aKOHBI paclpeAcIIeHHAs HEIPEPBIBHBIX CIyYalHbIX BEJIMYUH.

N306paxarh MOJIUIOH U TUCTOTPAMMY.

OnpenensTb CTaTUCTUYECKNE OLIEHKH ITapaMETPOB PACIIPEIEICHHUS.

[IpoBepsTH CTATUCTUYECKUX TUITOTES.

BeiaBurare HyJIEBYIO U KOHKYPHUPYIOLLYIO THIIOTE3BI.

Onpenensats omuoOKu 1-ro u 2-ro poja.

Hcnonp30BaTh KPUTEPUN OLIEHKH HYJIEBON THIIOTE3bI.

Bnanets

AN

o

10.

11.
12.
13.

14.
15.
16.
17.

MeToaukaMy KUCIIOJIB30BAHUSI UHTETPAIIBHOTO MCYMCIIEHUS B AHAIW3E€ M MOJCINPOBAHUH,
TEOPETUYECKOM HCCIIEJOBAaHUU NP PELICHUH MPO(eCcCHOHANBHBIX 3a/1au.

CaoiicTBaMu 1 TabIUIIEH HEONIPEeICHHBIX HHTETPAJIOB.

Meroaamu BBIUHCIIEHUS HEONIPEAEIEHHOTO NHTErpasa.

MeTonamMu BBIUMCIIEHUS ONPEAEIIEHHOTO UHTErpaa.

MeToaMu BBIUMCIIEHUS KPATHBIX HMHTETPAJIOB.

HaBblkamMn mnepexopa OT JAEKapTOBBIX KOOPAWHAT K TOJSAPHBIM U WJIMHAPUYECKUM
KOOpJMHATaM P BBIYUCIEHUU KPATHBIX HHTETPAJIOB..

MeToaukaMy HCHOJB30BaHUS TeOopUHM AuddepeHlnalIbHbIX ypaBHEHUH B aHaju3e |
MOJIETUPOBAHUH, TEOPETUUYECKOM HCCIIEIOBAaHUHM TMPU PpEUIeHHH MpodecCroHaTbHBIX
3a/1ad.

MeTtonamu peuenust nuddepeHanbHbIX ypaBHEeHUH 1-ro nopsaka.

Metonamu pemieHuss auQQepeHIuanbHbIX ypaBHEHUH, JOMYCKAIOUIMX MOHMKEHUE
MOPSAKA.

MeTtonaMu pelieHns: OJHOPOTHBIX JHUHEHHBIX NU(p(depeHINaTbHbIX YPaBHEHUH BTOPOTO
MOPAJIKA C IOCTOSTHHBIMU KO3 (PPUITUEHTAMHU.

MeTto0M HeonpeaeaeHHBIX K03()()UITMEHTOB.

MeTtonamu petieHus cucteM AU QpepeHInanbHbIX YPaBHEHUH.

MertonukaMy  HUCIIOJIB30BAaHMS TEOPUM pAIOB B aHAIM3€ M MOJCIHMPOBAHMH,
TEOPETUYECKOM HCCIIEJOBAaHUU NP PELICHUH MPO(eCcCHOHATBHBIX 3a/1au.

OCHOBHBIMU OINIPEAETIEHUSIMH TEOPUHU PSIOB. JOCTATOUHBIMU IPU3HAKAMH CXOJIUMOCTH.
[Tpusnakom Jleitbuuna.

Teopemoii Aberns.

[Tpuemamu pasznoxeHust QyHKIUNA B CTEIICHHBIE PSJIBI.



18.
19.
20.
21.
22.

23.
24.

25.
26.
217.

dopMysiaMu CIOKEHHUS U YMHOXKXCHHS BEPOSTHOCTEH COOBITHIA.

Cxemolt bepHyun moBTOpHBIX HcnbITaHUNA. Popmyroi bepHysum.

JlokanbHOU ¥ MHTErpAILHOM TeopeMamH Jlaraca.

dopMyII0ii TOTHON BepOsTHOCTH, popMmyoit baiteca.

MeroaukaMHi TOCTPOCHMS 3aKOHAMH  PACIpPENEICHUs BEPOSATHOCTEH JUCKPETHOM
CIIy4ailHOM BEJMYMHBI.

MeroaukaMu pacyeTa YUCIOBBIX XapaKTEPUCTUK HEIIPEPBIBHBIX CIIyYalHbIX BEJIUYHH.
MeroaukaMu TOCTPOCHHsI 3aKOHOB PAaCHpENENCHUsT BEPOSATHOCTEM HENPEpPBIBHON
CIIy4allHOM BEJINYMHBI.

MeTtoankoi TOCTPOEHUS MOJIUTOHA ¥ TUCTOTPAMMBI.

MeroaukaMu pacdyeTa CTAaTUCTUYECKUX OLIEHOK [TapaMeTPOB paCIpeacIICHHUS.

Mertoankoi IpOBEPKH CTATUCTHYECKUX TUIIOTES.

IloBbIlIEHHBIN YPOBEHD

Bomnpocsr (3anada, 3aganue) 11 IPOBEPKU YPOBHS 00yUEHHOCTH
3HaTe

1.

NNk WD

XapakTepUCTUKY MeCTa U 3HA4YCHMs pasjiella UHTETPaIbHOIO MCUUCIICHUS B aHAIU3E U
MOJIETTMPOBAHUH NP PEUICHUH NMPOPECCUOHABHBIX 3a]1a4.

MeToarKy HHTETpUPOBAHUS BEIPRXKEHUH B BUJIE PallMOHATIBLHBIX Jpo0eit.

MeToauKy UHTETpUPOBAaHUS BHIPAKEHUH, COJepKAIIUX TPUTOHOMETPUYECKHE (PYHKIINU.
Meroavky NpUMEHEHNs YHUBEPCAIIBHON TPUTOHOMETPUYECKON MTOACTAHOBKHU.

MeTtoavKy UHTETPUPOBAHMS BBIPAKEHUMN, COAECPKALIMX HPPALIMOHAIIBHOCTH.

MeToauKy BBIYMCICHHUS TUIOIAAN (PUTYPBI, OTPAHUYEHHON JTUHUSMH.

XapakTepucTUKy MecTa U 3HaueHMs paszzaena nuddepeHianbHble ypaBHEHUS B aHAIN3E
¥ MOJICTTMPOBAHUY TP PEIICHUH NMTPO(ECCHOHATBHBIX 3a/1ay.

Metoauky pemeHuss AUQQPEpeHInanbHbIX YpPaBHEHUH M TOCTPOEHHUS HHTETpalibHOM
KPUBOM.

MeToauky pernieHuss HOpMajdbHBIX cUcTeM JuddepeHInaIbHbIX YpaBHEHHI.

10.4XﬂpaKTepHCTHKy MCCTa HW 3HA4YCHUA pa3aciia TCEOpud pPAAOB B aHAJIU3C U

1

MOJIEJMPOBAHUH MPU PEUICHUH MTPO(ecCHOHANBHBIX 3a/1ad.
1. MeTtoauky uccinenoBaHus 3HaKOOJIOKUTEIbHBIX PAJIOB Ha CXOUMOCTb.

12. MeTtoauky uccie0BaHus Ha CXOJAMMOCTh CTETICHHBIX PAJIOB.
13. Metoauky pasznoxxeHus GyHKIMNA B paa Makiopena u Teitiopa.
14. XapakTepucTuKy MecTa W 3HA4E€HMsI pas3zesia TEOPUH BEPOSITHOCTH W MATEMATHYECKOU

CTaTUCTUKH B TEOPETUYECKOM M HKCIEPHUMEHTAIBHOM HCCIIEAOBAHUM TPU DPELICHUU
npoecCuOHaIbHBIX 3aa4.

15. MeTroauKy MCIIOJIB30BaHUs TEOPEM CIIOKEHUS U YMHOKEHHUS BEPOSITHOCTEM.

16. Meroauky ncnoiib30BaHus (POPMYJIbI TOTHON BEPOSATHOCTH.

17. Metoauky ucnonb3oBanus Gopmyisl baiieca.

18. Meronuky IOMCKa 3aKOHOB pacHpeieleHusl AUCKPETHOW M HENPEPBIBHOM CIydYalHbIX

BCJIIMYHH.

19. MeroauKy moucka TOYEYHBIX OLIEHOK IapaMeTpoB pacnpeaeneHus CB.
YMerb

WXk WD =

WuTerpupoBaTh BbIpaKeHHsI B BUJI€ PAllMOHAILHOM 1po0u.

WHTerpupoBaTh TPUrOHOMETpUYECKHE (PYHKIIHH.

[TpuMeHsTh yHUBEPCATbHYIO TPUTOHOMETPHUECKYIO MO/ICTAHOBKY.
HHTErpupoBaTh BEIPAXKEHUS, COEPIKALIIE UPPALIUOHAIBHOCTH.

BoruncnsaTs miiomaas GUrypbl, OrpaHU4eHHON JIMHUSMU.

Pemats nugdepeHmanbable YpaBHEHUS U CTPOUTh HHTETPAIbHYIO KPUBYIO.
Pematb HopManbpHbIEe cucTeM IudhepeHIanbHbIX YpaBHEHUH.
HccnenoBaTh 3HAKOMOIOKHUTEIBHBIE PSAABI HA CXOIUMOCTbD.

HccnenoBaTh Ha CXOJUMOCTh CTETIEHHBIE PSIbL.



10. Pa3naraths Gpynkuuu B psa Maxknopena u Teitnopa.
11. IlpumeHSATh TeOpEMBI CI0KEHHUS 1 YMHOKEHHUS BEPOSITHOCTEH.
12. IIpumeHsATH POPMYITY MOJIHOW BEPOSATHOCTH.
13. Ilpumensats popmyny baiieca.
14. OcymiecTBisATe IOUCK 3aKOHOB PpACHpPElENCHHUs JUCKPETHOW M HENPEpBIBHOMN
CITyYaiHBIX BEJIMYHH.
15. OcymiecTBiATh NOMCK TOYEUHBIX OLIEHOK ITapaMeTpoB pacnpezaeneHus CB.
Bnanets
1. MeTonuKkoi HHTErpUPOBAHUS BBIPAKECHHU B BUI€ PALIMOHAIBHBIX APOOEH.
MeTronukoil  MHTErpUpPOBAaHHS  BBIPDAXKEHMM, COAEpXKAIIMX  TPUTOHOMETPUYECKHE
byHKIMN.
MeTtoankoil NpUMEHEHNS] YHUBEPCAIBHON TPUTOHOMETPUYECKON MTOACTAHOBKH.
MeTroauKkoil UHTETPUPOBAHUS BBIPAKEHUM, COACPIKALUX UPPALUOHAIBHOCTH.
MeToauKoil BRIYUCIIEHUS TUIOIIA U GUTYpPbl, OTPaHUYEHHOMN JIMHUSMHU.
Mertoaukoil pemenus auddepeHInanbHBIX ypaBHEHUH U TOCTPOCHUS MHTErPAIbHOM
KpPHBOM.
7. MeTouKoi pereHns HOpMaJbHBIX CUCTEM IU(PepeHIIHaTbHbIX YPaBHEHUH.
8. MeTouKoi uccae0BaHus 3HAKOMOJIOKUTENbHBIX PAIOB HA CXOJIUMOCTb.
9. MeToaukoil uccaen0BaHus Ha CXOAUMOCTh CTEIIEHHBIX PSJIOB.
10. Meroaukoii paznoxenust pyHkuuii B psag Maknopena u Teitnopa.
11. Meroaukoi NCIIOIB30BaHUS TEOPEM CIIOKEHUS U YMHOKEHHUSI BEPOSITHOCTE.
12. Meroaukoi ncnoap30BaHust (OPMYJIbI OTHON BEPOSTHOCTH.
13. Metoaukoit ucnonszoBanus hopmyisl baiieca.
14. MeTtonukoil Moucka 3aKOHOB PACIPEEIICHNs TUCKPETHON U HENPEPBIBHOM CITyYalHbBIX
BEJIMYUH.
15. Meroaukoi moncka TOYEHYHBIX OLIEHOK MapaMeTpoB pacnpeneneHus CB.

N
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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 .

2.0nucanne MKAJLI OleHUBAHUS

[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, ONpeaeJisiiolme 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.



Bomnpocs 17151 codecenoBanmsi

ba3oBblii ypoBeHb

Tema 1.

M S

6.

Uro sBisieTcst NpeIMeToM AUCHUIUIMHBI MaTtemaTuka?

Kakue npropurteTHbie 3a1a4u MMOCTABJICHBI Mepel TUCHMIUIMHON MaremaTtuka?

KakoBo MecTo MareMaTuku cpeid Jpyrux HayK?

KakoBbl OCHOBHBIE 3Tanbl HCTOPUM PAa3BUTHS MaTteMaTUKHU KaK HAyKH?

VYkaxuTte 3HaUeHUE AUCHUIUIMHBI MaTemMaTHKa B aHAJIW3€ U MOJICTUPOBAHUY MPU PEILICHUHU
3a]a4 IEKTPOIHEPTETUKH U ANEKTPOTEXHUKH.

VYkaxuTte 3HaUeHUE AUCHUILUIMHBI MaTemMaTHKa B TEOPETUUECKOM U SKCIIEPUMEHTAIHLHOM
UCCJIEJIOBAaHUM MOJEITUPOBAHUY TIPU PEIICHUH 337a4 JIEKTPOIHEPTEeTUKU U IIEKTPOTEXHUKH.

Tema 2.
Martpuubl 4 onpeaeTuTe H.

i A i e

9

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

Uro Ha3pIBaeTca MaTpuLei?

Uto Ha3pIBae€TCS MATPUIIEH-CTPOKON, MAaTPUIIEH CTOJIOIIOM?

Kakue maTpuiibl Ha3bIBAIOTCS PSIMOYTOJIbHBIMU, KBaAPATHBIMU?

Kakue marpuiisl Ha3bIBatOTCS paBHBIMU?

Uto Ha3bIBaeTCs MIABHOM TMArOHAIBIO MATPULIbI?

Kaxkas marpuiia Ha3bIBa€TCs TMAarOHaIbHON?

Kakas MaTpuiia Ha3bIBaeTCsl €IUHUYHOMN?

Kaxkas marpuiia Ha3bIBaeTCA TPEYyTOIBHOM?

UTO 3HAYUT TPAHCTIOHUPOBATH MATPUILY?
Uto Ha3pIBaeTCS CyMMOM MaTpuil?
UTto Ha3bIBAETCS MPOU3BEACHUEM MAaTPULIbI HA YUCIIO?
Kaxk HaiiTu mpou3sBeieHUE AByX MaTpHIl?
B uem cocrout 00s13aTenbHOE YCIOBUE CYIIECTBOBAHUS TIPOU3BEICHUS MATPUIL?
Uto Ha3bIBAECTCS ONPEACIIUTEIIEM MAaTPHUIIBI?
Kax BbrYMCIUTh OnpenenuTeNb TPEThETo MOPsAKa O CXEME TPEYTOJIbHUKOB?
Yto Ha3bIBACTCS MUHOPOM?
Uro Ha3bIBaeTCA aNreOpandecKuM JOMOTHEHUEM 3JIEMEHTa OTPeAeTUTeNs?
Kak paznoxuTh onpenenuress Mo 3IeMeHTaM CTOI0Ia UITH CTPOKU?
Ilepeuncinure CBOMCTBA ONPEAEITUTEII.
Kaxkast maTpuiia Ha3pIBa€TCsl HEBBIPOKICHHOM?
Kakast marpuia Ha3bpIBaeTCst 00paTHON MO OTHOLICHHUIO K JAHHOM?
KaxkoB anroputm HaxoKaeHus: 00paTHOW MaTPHUIII?

Cucrembl THHEHHBIX YPABHECHU.

23. Cdopmynupyiite Teopemy Kpamepa.
24.  3anummwure dpopmynsl Kpamepa.

25. B dem 3axmrouaercs meton ["aycca.
Tema 3.

BekTopnas anreopa.

WX R WD —

Uto Ha3bIBaETCSI BEKTOPOM?

Urto Ha3bIBaeTCs JUIMHOM BeKTOpa?

Kakue BEeKTOpbI Ha3bIBAOTCSI pAaBHBIMU?

Kaxk cnoxxuth nBa BekTopa?

Kak HaliTu pa3HOCTb ABYX BEKTOPOB?

Kakx yMHOXUTBH BEKTOp HA 4UCIIO?

Kakue BeKTOpbl HAa3bIBAIOTCS KOJUIMHEAPHBIMU?

Kaxk pa3noxuTh BEKTOp B AEKaPTOBOM CUCTEME KOOPAUHAT?
Uro Ha3wiBaeTcs O0azucom?



10. Yo Ha3bpIBaeTCsl KOOpAUHATAMH BEKTOpaA?

11. Kak HallTH KOOpJIMHATHI BEKTOPA, 3aJaHHOTO JABYMs TOUKaMH?

12. Kak HaiiTH JUIMHY BEKTOpA, 3alaHHOTO JIByMs TOUKaMu?

13. Kak Bpuucisercs JMHa BEKTOPa, 3aJaHHOTO CBOMMH KOOpAUHATaMu?

14. Kaxk BBINONHSIETCS CI0KEHUE U BBIUNTAHUE BEKTOPOB, 33JaHHBIX CBOUMHU KOOpAMHATaAMU?
15. Kak yMHOXXUTB BEKTOD, 3a/IaHHBIII CBOUMU KOOPAMHATAMM, HA YUCIIO?

16. Kakum cBOHCTBOM 00J1a/1al0T KOOPIUHATHI KOJNTMHEAPHBIX BEKTOPOB?

17. 3anumure popMynbl AeIE€HUS OTpe3Ka B JAHHOM OTHOILICHHH.

18. 3anummre GopMyIbl AeJI€HUs OTpe3Ka Ha JBE PaBHbIC YACTH.

19. Yro Ha3bIBaeTCS CKAIPHBIM IPOU3BEAECHUEM BEKTOPOB?

20. Kak BbIYHCIAETCS CKAJIIPHOE IPOU3BENECHNE BEKTOPOB, 3a1aHHBIX CBOMMH KOOpIUHATaMU?
21. Kakum cBoiicTBOM 001a/1aeT CKAIIPHOE IPOU3BEACHUE BEKTOPOB?

22. Yemy paBHO CKaJISIpPHOE IPOU3BEIEHUE JIByX NEPIIEHIUKYISPHBIX BEKTOPOB?

23. Yemy paBHO CKaJsIpHOE NMPOU3BEJICHNE KOJUIMHEAPHBIX BEKTOPOB?

AHaguTHYecKkas reomerpusi. KpuBbie M NOBepXHOCTH BTOPOIo NMOPsiAKA.

24. UYrto Ha3bIBaeTCsl ypaBHEHHUEM NPSIMOM?

25.  KakuM ypaBHEHHEM ONUCHIBAECTCS MpsAMas Ha MIIOCKOCTU?

26.  Kak 3anuceIBaeTCsl KAHOHMYECKOE YPaBHEHUE MIPSIMOiL?

27.  3anuimmMre ypaBHEHUS OCEHl KOOpAMHAT.

28. 3anuIInTe ypaBHEHUS MPSAMBIX, TapaJUIEIbHbBIX OCAM KOOPAUHAT.

29.  CdopmynupyiiTe MpaBUIO COCTABICHUS YPaBHEHHUS MPSAMON Ha MIOCKOCTH.
30.  3amumwure ypaBHEHUE NPSIMOH C YITIOBBIM KOA(PHUIIUEHTOM.

31. CdhopmynupyiiTe ycinoBre napamuieTbHOCTH MPSIMBIX.

32. CdopmynupyiiTe ycioBrue NeprneHIUKYIIPHOCTH TPSIMBIX.

33. Kak HalTH yroy Mexay npsMbIMH?

34. KakuM ypaBHEHHEM OIMCHIBACTCS KPUBasl HA MIIOCKOCTH?

35. 3anummMre KAHOHUUYECKOE YPABHEHHE IIHUIICA.

36. Yto Ha3bIBaeTCs IKCIEHTpUcHTEeTOM Aunnca? Kakosa ero BenuunHa?

37. Yemy paBeH dKCLEHTPUCHUTET OKPYKHOCTH?

38. 3amummMre KAHOHUYECKOE YpaBHEHHE TUIepOOIIbl.

39. 3anummMre ypaBHEHUE paBHOCTOPOHHEH rUIepOOIbI.

40. 3anumnTe KAHOHMYECKOE YpaBHEHHUE 1Mapadoibl, TUPEKTPUCH TapadoIIbl.

Tema 4.

Maremaruyeckuilt aHaau3. @yHKIMH OHOM NepeMeHHOI.

1. Yto Ha3bIBaeTCA MpUpaleHHEeM He3aBUCHUMOI TepeMeHHON U MpHpaiieHueM QyHKuun?

2. Maiite onpeneneHue HenpepbiBHOM PyHKIMK. KakuMu cBoiicTBaMu Ha oTpe3ke oHa o0naiaet?
3. Uto XapakTepusyeT CKOPOCTh M3MEHEHHs (DPyHKIMHM OTHOCHUTEJIBHO W3MEHEHMs aprymeHTa?
[aiite onpeneneHre Nporu3BOIHOM.

4. Kakas ¢yHkuusa HaspiBaercs nuddepeHipyeMoil B Touke U Ha orpeske? Chopmynupyiite
3aBUCHUMOCTb MEX/y HETIPEPHIBHOCTHIO U (D hepeHIINpyeMOCThI0 (DyHKITUH.

5. I3 kakux omnepanuil ckiajpiBaeTcs oOlee MpaBWIO HAXOKICHHUS IPOU3BOIHONW JAaHHOM
¢byunkunn? Kak BBIYHCINTH YaCTHOE 3HAYEHUE MPOU3BOTHON?

6. MOXXHO JM BBIUYMCIUTH TPOMU3BOAHYIO 1000 (YHKIMH, TOJNB3YSICh ONpeAeICHUEM
MPOU3BOIHON?

7. Beinummre B TaOMUIly OCHOBHBIE MpaBuiia U GopMyisl 1uddepeHpoBanus GyHKIUIH.

8. [loBTopute onpenencHue ciuoxHou Gpynkmuu. Kak HaliT ee mpou3BoIHYI0?

9. KakoB reomerpuyeckuil cMbICi Ipou3BogHoN? Kak reomerpuyecku ONpEeAeIuTh 3HAYECHHE
MIPOU3BOAHON B TOUKE?

10. B ueM 3axiroyaeTcsi MEXaHUUECKUM CMBICIT IPOU3BOIHOM?

11. Yro Ha3pIBaeTCs MPOU3BOIHON BTOPOTO MOPSAAKA U, KAKOB €€ MEXaHUYECKUN CMBICIT?

12. Yro Ha3bIBaeTcs auddepeHiuranoM GyHKINU, YeMY OH paBeH, Kak 0003Ha4aeTcsi U KakoB €ro
T€OMETPUYECKHUIM CMBICIT?



13. IloBropute ompezaeneHus Bo3pacTawouiel M yoObiBatomed (yHkumii. B uem 3akmodaercs
MpU3HAK BO3pacTaHus U yObIBaHUS (PyHKIMN?

14. B uem 3aki04aroTCsi HEOOXOAUMBINA U TOCTATOUHBINA MPU3HAKHM CYIIECTBOBaHMS 3KCTpeMyma?
[lepeuncnuTe NOPSAAOK onepauuii i OTHICKAHUSI MAaKCUMyMa U MUHUMYMa (DYHKIIMH C TIOMOUIbIO
NIEPBOM MPOU3BOJHOMN.

15. B yuem paznuune Mexay HaxXOXJICHHEM MakCMMyMa U MUHUMYyMa (QYyHKIUH U HAXOXKJIEHUEM
ee HauOOoJIbIIETO M HAMMEHBIIIETO 3HAUCHHH?

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 Ha3bIBaeTcs TOYKOM mepernda M KakoBbl HEOOXOAMMBIM M JOCTATOUHBIA MPU3HAKU €€
cymectBoBaHus? ChopMynupyiTe IpaBUIIO HAXOXKIECHUS TOUKH reperuoa.

19. Kakoii cxeMOli peKOMEH]IyeTCsl OJIb30BaThCs MPHU MOCTPOSCHUU Tpaduka GyHKIMHU?

Tema S.

MaremaTnyeckuii anaau3. OyHKIUH HECKOJIBKHX NepeMEeHHBIX.

1. Maiite onpeneneHue QyHKIUNA HECKOJIbKUX MEPEMEHHBIX.

2. JlaiiTe onpeaeneHue 4acTHOW MPOU3BOJHOM.

3. Ompenenurte noaHbIA quddepeHnnan GyHKINU HECKOIbKUX MepEeMEHHBIX.

4. B 4yeM COCTOMT METOIMKAa NpPUMEHEHHUs MoiHOoro auddepeHnnana K MOpUOTHKEHHBIM
BBIUHCIICHUSIM.

5. Jaute omnpezeieHre NMPOU3BOAHON II0 HANPABICHUIO, KACATEIBHON IUIOCKOCTH U HOPMAlu K
TTOBEPXHOCTH.

6. Omnpenenure yacTHble pon3BoaHbIE U AUpdepernnansr HIT BrICIINX MOPSIKOB.

7. 3anummute Gpopmyny Teinopa.

8. JlaiiTe onpenenenue skcTpeMyMma GyHKIUH HECKOIBKUX MEPEMEHHBIX.

9. [aiite onpenenenue ycaoBHOro s3xcrpemyma OHIIL.

10. KakoBa Meronuka omnpeaeieHHs HauOOJNbIIEr0 W HAWMEHBIIEro 3HaueHUM (QyHKIMH B
3aMKHYTOI OrpaHUYeHHOMN 00JIacTH.

IloBbIlIEHHBIN YPOBEHD

Tema 2.
Marpuusl 1 onpeaeJuTe 4.
Haiinure matpunry C=A + B
Haiinure marpunry C = A * B
BoruncnuTe onpeneianTens TPETEro NOpsiaKa.
3anuuiuTe Bce MUHOPBI ONPEIeTUTENS.
Haiinure anrebpanyeckue JOMOIHEHUS ISl ONPEIETUTES.
Paznoxure onpenenurens no:

a) 2JIEMEHTaM NIEPBON CTPOKH;

0) sIeMeHTaM BTOPOTO CTOJIOIIA.

AN e

7. Haiimure oOpaTHYIO MaTpuIly JJIs JaHHON MaTpPHUIIBI.

Cucrembl THHEHHBIX YPABHEHU.

8. PemmTe cucremy JUHEHHBIX YypaBHEHUI MeTo0oM Kpamepa.

9. Ucnonw3ys meron 'aycca pemmnre cuCTeMy JTMHEUHBIX ypaBHEHUN

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

Bexropnas anre6pa.

1. [Mans! BexkTophl. Halinure nux cymmy, Npou3BeAeHUE U Pa3HOCTb.

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

3. Haiinure: a) koopAnHATHI BeKTOpa AB,

0) xoopauHatsl Touku C, KOTOpast sIBISETCA cepeiMHOM oTpe3ka AB, eciiu kKoopaAUHATHI TOYEK 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 NepneHuKyIIpHON BEKTOPY
Brruncnure nnuHy oTpeska NpsiMOi, 3aKJIFOUEHHOTO MEXTy OCSIMU KOOPIUHAT.

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

9. Bpruncnute ymisl HakiaoHa K ock Ox A npsaMbIX: 1) 2)

10. CocTaBbTe ypaBHEHHE MPSAMOW, TPOXOAIIEH Yepe3 Hadyallo KOOPAMHAT, €ClId €€ YITIOBOM
ko3 dunment: 1) k = 2) k=

11. Haiinure ocTpsIid yrosr Mexay NpsSIMbIMU.

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

13. IlpoBepbTe, NEpNEHANKYIISPHBI JIU CeIyIonue npsmseie: 1) 2)

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

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

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

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

Tema 4

MaremaTuyeckuii aHau3. OyHKIHMU OJHOH NepPeMEeHHOM.

Brruucnure npenensl.

HaiinuTe npou3BoaHYIO cleayomux GyHKIHiI:

Haiiaute mpon3BoaHy0 BTOPOTO MOPSAIKA 3aJaHHBIX (PYHKLINMI:

Beruncnure npezaen ¢ nomolusko npasuia Jlonurans:

HaiiTi npoMexxyTKi MOHOTOHHOCTH (YHKIIHH

HccnenoBars Ha SKCTpEeMyM (YHKIIUIO

HaiiTn HanGonpliee 1 HauMeHbIllee 3HaueHre QYHKIIMH Ha TPOMEXKYTKE

HaiitTu npoMeXyTKH BBITYKJIOCTH U TOUKU niepernda GpyHkmuu

. Uccnenyiite u moctpoiite rpaduk qaHHONW QyHKIUH.

Tema S.

Maremarudeckuii aHau3. @PYHKIMH HECKOJIBKHUX IepeMEeHHbIX.

Omnpenenure yacTHble ponu3BoaHbIe 3agaHHbIX DHII.

Onpenenure monHbIN AuddepeHiuan 3a1anHoi GyHKITUHA HECKOJIIBKUX TICPEMECHHBIX.
Wcnonb3yiite nonHbli quddepennman k npuOInKEHHBIM BbIYUCIICHHUSM.

Beruucnvre npon3BoaHyro no HarpasieHuo 3aganHon OHII.

Omnpenenurte yacTHbIC IPOU3BOIHBIE U Tuddepenimanst OHIT .

Omnpenenure FKCTPeMyM (QYHKLHUN HECKOIBKUX MEPEMEHHBIX B 33/1aHHOI 00JIacTH.
Omnpenenure ycnoHsli 3kcTpeMym OHII.

. Ompenenure HauOoJbllee W HaUMEHbLIee 3HAYEHHUS (YHKIMM B 3aMKHYTOW OrpaHUYeHHOMN
o0nacTH.

i A

00N G kW

N U AW

2 cemecTp

ba3oBblii ypoBeHb
Tema 6.
HNHTerpajbHoe ucunciaeHue GyHKIUN OJHOH JeHCTBUTEIbHON IIePEeMEHHOM.
Uro siBisieTcsl OCHOBHOM 3a7jaueid HHTETPAIbHOTO UCUUCIICHUS?
Kakas ¢pyHKIMS Ha3bIBaeTCs IEpBOOOpA3HON sl 3a1aHHON (DYHKIUU?
[Touemy npu HHTErpUpPOBAaHUM (PYHKIIMI MOSABISETCS MPOU3BOJIbHAS OCTOSIHHAS?
[Touemy onHa QyHKIHS UMEET LNy COBOKYITHOCTh IIEPBOOOPa3HBIX?
Kak 3amucars BCI0 COBOKYITHOCTb MEPBOOOPA3HBIX (QYHKITUH?
Uro Ha3bpIBaeTCsA HEONPEAEIEHHBIM HHTETPAJIOM?

S e



7. Ilouemy MHTErpan Ha3bIBa€TCsl HEONIPEAETICHHBIM ?

8. Uto o3HavaeT noctostHHasg C B ONpEAEIeHNN HEOTIPEIECTIEHHOTO HHTEerpaia?

9. B 4em 3akirouaeTcsi NpaBUIO HMHTETPUPOBAHMS BBIPAKEHUS, COJEPIKALIETO IMOCTOSHHBIN

MHOKHUTEIb?

10. B yem 3akirodaeTcsi MpaBUIIO HHTETPUPOBAHUS aareOpandeckoi CyMMbl (PyHKIUI?

11. Yemy paBen unrerpai ot nuddepenimana HeKOTopo QyHKIUN?

12. Hanummre ocHOBHBIE ()OPMYJIbI HHTETPUPOBAHMUS.

13. Kak npoBepuTh pe3ynasrara UHTETPUPOBAHUS?

14. B 4yeM cOCTOMT reOMETPUUECKHUI1 CMBICII HEOTIPEAEIEHHOTO UHTErpasia?

15. YUto Takoe wmHTErpanbHble KpuBble? Kak OHHM pacIoNOXKEHbI JPYr OTHOCUTEIBHO npyra?

MoryT 11 OHU nepeceKarbes?

16. Kakue MeToapl HHTErpUPOBAaHNS U3BECTHBI?

17. CopmynupyiTe OCHOBHBIE MTOJIOKEHUS METO/Ia 3aMEHBI IEPEMEHHOIA.

18. ChopmynupyiiTe OCHOBHBIC TIOJIOKEHUS METO/Ia MHTETPUPOBAHUS 10 YACTSM.

19. CdopmynupyiiTe OCHOBHBIE MOJIOKEHHUSI METOAA MHTETPUPOBAHHSI PALIMOHATIBHBIX (DYHKIIUH.

20. ChopMynupyliTe OCHOBHBIC TIOJIOKEHUS METOAA HHTETPUPOBAHHS TPUTOHOMETPHUUYECKHUX

BBIPAKECHUM.

21. Yro Takoe OIpeneseHHbI HHTErpan?

22. CdopmynnpyiTe OCHOBHBIE CBOMCTBA OMPEACICHHOTO HHTErpaa.

23. B yeM 3akiroyaeTcs TeOMETPUYECKUI CMBICH OMPEIeIEHHOTO HHTErpaia?

24. MoxXeT JIi TUIOIIa1b KpUBOJIMHEHHON Tpanenuu ObITh paBHAa OTPHUIIATENILHON BETMYMHE, HYITIO

U noyemy?

25. Ha3oBuTe OCHOBHBIE METO/IBI HHTETPUPOBAHUS ONPEECIICHHBIX HHTETPAJIOB.

26. Kakue uHTerpaibl Ha3bIBalOTCS HECOOCTBEHHBIMU?

Tema 7.

HNuTerpanbHoe ucuncieHne PyHKIUH HECKOJIbKUX NTepeMeHHbIX.

1. BBeaurte noHsATHE JBOMHOIO MHTETpAIa U ONIPENEIUTE €O CBOICTBA.

2. OnumuTe METOAMKY Mepexoa B IBOMHOM MHTETpaie OT IeKapTOBBIX KOOPJIUHAT K MOJISPHBIM
Y [WINHAPUYIECKUM KOOPAUHATaM.

3. BBeauTe NoHATHE TPOMHOI'O MHTErpaia U ONMPEJEIUTE €ro CBOMCTBA.

4. Onumure METOAMKY Iepexoia OT JCKapTOBBIX KOOpAMHAT K LMIMHAPUYECKHM U
chepudecKuM KOOpANHATAM.

Tema 8.

OO0bIKHOBeHHBIE U PepeHInATbHbIC YPABHEHHS.

1. Kakoe ypaBHeHue HazbiBaeTcs AuddepeHunanbHpM?

2. Kakas pyHKIUSs Ha3pIBaeTcs pereHneM AU pepeHnnaibHOro ypaBHeHus ?

3. Kakoe pemenne nud¢epeHanbHoro ypaBHEeHU Ha3bIBaeTCs OOIIMM M KaKoe HasbIBaeTCs

YaCTHBIM?

4. KakoB TreoMEeTpHYECKMHA CMBICT OOINEro M YacTHOro pemieHuidt auddepeHunanbHOro

ypaBHEHUs?

5. Moxer nmu auddepeHnnanbHoe ypaBHEHHE UMETh KOHEUHOE YHCIIO PEeLIeHU?

6. Uro Takoe mopsaok audhepeHInaIbHOT0 YPaBHEHUS U KaK €ro OMPeeTUTh?

7. CKOJBbKO TIOCTOSHHBIX MHTETPUpPOBaHUS HMeeT ofmiee pemieHne auddepeHnnanbHOro

ypaBHEHHUS MIEPBOTO, TPETHEro MopsiaKa?

8. Kaxk nmpoBepHTb, IpaBUIILHO JIM HaliIeHO penieHne qudQepeHnnaibHoro ypaBHeHUs?

9. Uem ommmuaercs nuddepeHiuanbHoe ypaBHEHNE OT allreOpanyeckoro YpaBHEHHUSI?

10. HazoBuTte u3BecTHBIC BaM TUIIBI AU (HepeHIHaTbHBIX YPaBHEHUIA.

11. KakoB obmuii BuA AuddepeHnnaIbHblX YpaBHEHUN NEpBOro MOpsaKa C pas3lieIeHHbBIMH U

pa3aeNaoIUMUC IEPEMEHHBIMU?

12. Kak pemaercs ypaBHEHUE € pa3AeICHHBIMU TEPEMEHHBIMU ?

13. Yem omiMyaeTcs YypaBHEHHE C PA3ACIAIOUIMMUCS MEPEMEHHBIMM OT YpaBHEHHS C

paszeneHHpIMU IepeMeHHbIMU? Kak pa3nenstor nepeMeHHsble?



14. KakoB anropuTm peuieHus ypaBHEHHS C Pa3AEISIOUIMMUCS IEPEMEHHBIMU ?

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

16. KakoB o0uuii Buj TMHEHHBIX U depeHINaTbHBIX YpaBHEHHH EpBOTo mopsiaka?
17. KakuMu BelMUMHAMU SBISIFOTCS M OT 4YEro 3aBUCAT KO3(PPUIMEHTHI p U ( B JIMHEHHOM
muddepeHInaIbHOM YpaBHEHHH MIEPBOTO MopsiaKa?

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

19. Kaxkoit Bung umeet npocteiiiiee auddepeHnnaibHoe ypaBHeHHe BToporo nopsaka? Kak ono
pemraerca?

20. Kak ompenensiercss W Kak 3alucChIBaeTCsl B OOIIEM BHJAE JIMHEWHOE OHOPOIHOE
muddepeHnraIbHOe YpaBHEHHE BTOPOTO MOPSIKA C MOCTOSIHHBIMU KO3 UIIMeHTaMu?
21. Yro Takoe XapakTEpUCTHYECKOE ypaBHEHUE?

Tema 9.

Teopus psiioB.

JaiiTe onpeneneHne YucIoBoro psaa.

Uro sBisieTcst CcyMMOi psaia?

Kakoii psig Ha3bIBaeTCs CXOAAMMUMCS (pacxoasuumcst)?

HazoBuTe cBolicTBa CXOASIIUXCS PS/IOB.

Chopmynupyiite He0OXOIUMBIN MPU3HAK CXOAUMOCTH PAJa.

HazoBute nocrarounblie MpU3HAKU CXOJUMOCTH PSIOB C OJIOKHUTEIbHBIMU YWICHAMHU.
B uem 3akirogaercs Npu3HaK CpaBHEHMS?

Chopmynupyiite mpusHak cxoqumoctu Jlaimambepa.

9. B uem 3akmtouaercs npusHak Kol v HHTErpanbHbIN NpU3HAK?

10. B yem oTnuune 3HAKOMEPEMEHHOTO psiia OT 3HAKOUEPEyIOIEerocs?

11. Maiite onpeneneHue abCOMOTHO CXOAALIETOCS PsiJia M YCIOBHO CXOJSIIErOcs psaa
12. Chopmynupyiite npusHak JIeliOHUIIA O CXOAUMOCTH 3HAKOTIEPEMEHHOTO Psiia.

13. TloHsiTHE CTENEHHOTO pAJa.

14. Psan Teinopa.

15. Psag Maxknopena.

Tema 10.

Teopus BEepOSATHOCTEHN U 3JIEMEHThI MATEMATHYECKON CTATHCTUKH

Uro nazpiBaeTcsn-paxropuaiom?

[TepeuncnuTe OCHOBHBIE 33a]]a4ll KOMOMHATOPHUKH.

UYro Ha3bIBaeTCS NMEpPeCTaHOBKAMU?

3anumuTe GopMyITy IS YUCIa EPECTaHOBOK U3 M 3JIEMEHTOB.

Uto Ha3bIBaETCS pa3MEICHUAMU?

3anumute GopMyiTy YMcia pa3MeIIeHui U3 m 3JeMEHTOB IO N.

Yro Ha3bIBaeTCA COUETAHUAMU?

3anumuTe GopMyITy YMCIIa COYETaHUM U3 M 3JIEMEHTOB 110 N.

Kakue coObITHs Ha3bIBatoTCA JocTOBepHbIMU? [IprBeauTe npumepsl.

10. Kakue coOBITHS Ha3bIBaIOTCA HEBO3MOXKHBIMU? [IpuBeinTe mpuMepsl.

11. Yrto Ha3bIBaeTCs BEPOATHOCTHIO COOBITHA?

12. Kakue coObITHS Ha3bIBatOTCA HecoBMecTHBIMU? [IpuBeuTe IpuMepsl.

13. Yemy paBHa cymMMa HECOBMECTHBIX COOBITUI?

14. Kakue coOBITHS Ha3bIBAIOTCA MPOTUBOMNONOKHBIMU? [IpuBeiuTe MpUMeEpHI.

15. Kak ¢popmynupyercs Teopema CIOKEHHUS BEpPOSITHOCTEN?

16. Yemy paBHa cyMMa BEpPOSITHOCTEH MPOTHUBOMOIOKHBIX COOBITHIA?

17. Kaxk ¢popmynupyercs TeopeMa YMHOXKEHHS BEPOSITHOCTEH?

18. Kakas BenuumHa Ha3bpIBaeTCA CIydailHON?

19. Kakas cnydaiiHasi BeIMYMHA HA3bIBACTCS JUCKPETHOM?

20. Yto Ha3bIBae€TCs 3aKOHOM paclpeAe/ICHUs CIIy4aliHOM BETNYNHbI?

21. Kaxkoii 3ak0oH pacnpe/iesieHus: Ha3bIBaeTcsi OMHOMUAIbHBIM?
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22. Yrto Ha3bIBaETCA MaTEMaTHYECKUM OXKMIAHUEM TUCKPETHOU CIy4yallHON BEIUYHUHbI?
23. Yro Ha3bIBaeTCA IUCIIEPCUEH CITyYalHOMN BEJIMYHUHBI?
24. Yrto nmoHUMAaETC 0] 3aKOHOM OOJIBIINX YHACEI?

IoBbIIEHHBIN YPOBEHD

Tema 6.

HNHuTerpajbHoe ucunciaeHue GyHKIUN OJHOH AeHCTBUTEIbHON IIEPEeMEHHOM.

Haiinute HeonpeaeIeHHbIN HHTErpal METOIOM HETOCPEICTBEHHOTO MHTETPUPOBAHHS.

Haiinure HeonpeneneHHbI UHTETPal METOAOM ITOJICTAHOBKHU.

Halinure HeonpeneneHHbId HHTErPaJl METOIOM UHTETPUPOBAHMS T10 YACTSIM.

Haiinute nepBooOpa3Hyio palmoHaIbHOM 1poou.

Haiiaure nepBooOpa3Hy0 TPUTOHOMETPHUUECKOTO BBIPAXKEHUSI.

. Haiinure onpeneneHHbli MHTETpal:

a) METOJIOM HEMOCPEACTBEHHOIO UHTEIPUPOBAHUS:

0) METO/IOM TIOJICTAHOBKH:

B) METO/IOM MHTEIPUPOBAHUS MO YACTSIM:

Brraucnure miomnans GUrypsl, orpaHUu4E€HHON JIMHUSAMU. BBIOTHUTE PUCYHOK.

Tema 7.

HNHTerpajbHoe ucuncieHue GyHKIUN HECKOJIbKHUX IIePpeMEHHbIX.

1. Haiinure ¢ moMoIp0 JTBOWHOTO MHTErpajia 00beM Tea.

2. IlpumenuTe B JBOMHOM MHTErPAJI€ MEPEXO OT AEKAPTOBBIX KOOPANHAT K MOJISPHBIM.

3. IlpumeHnnTe B JBOMHOM HHTErpajie MEpexo] OT JEKAPTOBBIX KOOPAWHAT LWJIMHIPUYECKUM
KOOpPJIHMHATAM.

4. IlpumenuTe TPOMHOM MHTETPAJI ISl BBIYUCICHUS MACCHI TEJA.

5. IlpuMeHHTE B TPOMHOM MHTErpalie epexo/] OT JeKAPTOBbIX KOOPAUHAT K NWIMHAPUYCCKUM.

6. IlpuMeHuTe B TpONHOM HHTErpajie Mepexo] OT JIEKAPTOBBIX KOOPAMWHAT M CPEepUYeCKUM
KOOpPJHMHATAM.

Tema 8.

OO0bikHOBeHHBIE MU PepeHIHAIBHBIC yPaBHeHHUs. /Y nepBoro nopsjaka

1. Pemmre nuddepeHunanbHble ypaBHEHUS.

Tema 9.

Teopus psiioB.

HaiinuTe 4 nepBbIx wieHa psaa Mo 3aJJaHHOMY OOILEMY YJICHY.

Haiinute dhopmyiy oOiero wieHa psija:

Hcnonb3ys npusHak [lanambepa, uccienyire cCXonuMocCTh psja.

Hcnonw3ys npuzHak JleiiOHuna, ucciaenyiiTe CXoIMMOCTh 3HAaKOUEPEIYIOLIeTrocs psaaa:

Haiinure mpoMeKyTOK CXOOUMOCTH CTEIIEHHOTO PsJIa.

. Paznoxwute B psag Maknopena GyHKIIHIO

TeMa 10.

Teopusi BeposiITHOCTEN M 3JIEMEHThI MATEMATHYECKOM CTATUCTHKH.

1. Beruncnaute coueTanusi, pa3MeLICHMs], IEPECTAaHOBKHU:

2. Haiigute BeposTHOCTb COOBITHS A, ecliu

3. Haiitu BepoSITHOCTb COOBITUS A, UCTIONB3YS TEOPEMBI CJIOKEHUSI U YMHOXXEHHUSI BEPOSITHOCTEH.

4. HaiiTu BEpOATHOCTb COOBITHS A, UCTIONB3YS (DOPMYITY TTOJTHON BEPOSATHOCTH.

5. HaiiTu BeposTHOCTB COOBITHS A, Hcronb3ys ¢popmyny baiieca.

6. Haiitu 3aKoH pacnpeneneHus JUCKPETHON CIIy4ailHOM BEJIMYNHBI.

7

8

9.
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. Ompenenuts MaTeMaTH4YeCcKoe OkuaAanue u aucnepcuro CB.
. O6paboraiiTe BEIOOPKY ..
Beinenure nHTEpBaBI rpynanOBaHmI B BBIOOpKE.
0. Haiinure ToueuyHsle OLIEHKH IMapaMeTpoB pacnpeneneHus CB

1. Kpurepum oueHuBaHUS KOMIIETEHIIUI



OneHka «OTJIMYHO» BBICTABIAETCS CTYJEHTY, €CJIM CTYAEHT IOKa3al TIiy0okoe, MpOYHOEe U
apryMEHTHPOBAHHOE 3HAHHE MPOrPaMMHOr0 y4eOHOro Marepuaia IUCUUIUIMHBI, MPU ITOM
IIOCTABJICHHBIE BOIIPOCHI PACKPBIBAET IOCIEAOBATEIBHO, YETKO U JIOTUYECKHU CTPOMHO, B MTOJIHOM
ucyeprelBaloieM o0ObeMe; yMeeT MpaBUIbHO (GOPMYyIHPOBAaTh, M BIAJACET OCHOBHBIMU
KaTeropusMH, NOHATUAMU U TEPMUHAMHU 110 MaTeprallaM AUCLUIUIMHBI, HE TOIIyCKAeT IIPU OTBETE
OIIMOOK, BlIaJieeT MHHOBAIIMOHHBIMU MpreMaMu paOoThl. ECI OH BBINIOJHUI HAa BHICOKOM YPOBHE
BCE TpeOOBaHMS MPOrpaMMbl JUCIHIUIMHBI, MPOSBUI CaMOCTOATEIBHOCTh, OPraHU30BAHHOCTH,
J0OPOCOBECTHOCTh TBOPUYECKHUI MOIX0/] Ha 3aHATHX, BHIPAXKEHHOE CTPEMIICHUE K TPHUOOPETEHUIO
¥ COBEPUICHCTBOBAHUIO PO ECCUOHATBHBIX 3HAHUM, YMEHUI U HABBIKOB.

OneHka «XOpOIIOo» BBICTABISAETCS CTYIEHTY B Cllydae, KOT/la CTYJIEHT BBIIIOJHWI Bce TpeOOBAHUS
[IPOrpamMMbl JUCUUIUIMHBI, HO IIPU OTOM HE MPOSBUI CTPEMIICHUS K COBEPIICHCTBOBAHWIO
npodeccrnoHanbHbIX 3HAaHWH, YMEHUN U HaBBIKOB. B OCHOBHOM 3HaeT MporpaMMHBIA yueOHBIN
MaTepuayl JUCLUIUIMHBI, I[IOCTABJICHHBIE BOIPOCHI PACKPBIBACT IIOCIECNOBATEIBHO, YETKO H
JOTUYECKH CTPOMHO, HO [JOMYCKAaeT HE3HAYMUTEJIbHbIE HETOYHOCTH. YMEET MPaBUIbHO
(dopMyIHMpOBaTh, M BIIAJEET OCHOBHBIMHU KaTETOPHSIMHU, MOHATHSAMH M TEPMUHAMHU 110 MaTepHajIam
JUCIUIUTMHBL, OJHAKO JIOIYCKA€eT NMPU OTBETE OTAENbHbIE HETOYHOCTH WJIN OJHY, JBE OIIMOKH; HE
OTJIMYAJICS. ~ WHUIMATUBHOCTBIO,  BBICOKOM  aKTMBHOCTBIO, TBOPYECKMM  IIOAXOJAOM H
CaMOCTOSTEJIBHOCTBIO B BBINOJHEHWH 3aJaHui. B OCHOBHOM BilajieeT WHHOBAI[MOHHBIMH
npuemMamMu paboThI.

OneHKa «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY 3a: HAJIMYUE IMMOBEPXHOCTHBIX 3HAHHU,
HEYCTOMYMBBIX YMEHHMH B 00JaCTH NMPO(ECCHOHANBHON JEATETbHOCTH; J1aeT He MOJIHbIE OTBETHI
Ha T[IOCTaBJIECHHBbIE BOIPOCHl, HE B IOJHOM OOBEME OCYILIECTBISET CaMOCTOSTEIIbHBIE
NpakTUYeCKUe MACUCTBUS IO JUCHUIUIMHE; ci1aboe BiaJeHHEe WHHOBAIMOHHBIMU IpUEMaMU
paboThI; OTCYTCTBUE JTOJKHOCTHON MHUIIMATUBHOCTH, CAMOCTOSITEIbHOCTH 1 TBOPYECTBA.

O1eHKka «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 BBHIINOJHATH NPAKTHUYECKUE NEUCTBHS 110 MaTepuallaM
JUCHUTUINHBI

2. OnucaHue MKAaJbI OLEHUBAHUS
MakcuMaabHO BO3MOXHBIM Oaii 3a BECh TEKYIIMHA KOHTPOJIbh yCTaHABIMBAETCS pPaBHBIM S55.
Tekyree KOHTPOIBHOE MEPOIMPHUATHE CUUTACTCS CHAHHBIM, €CJIM CTYACHT TOJYyYMJI 32 HEro He
meHee 60% OT yCTaHOBJIEHHOTO JUIsl 3TOT0 KOHTPOJI MakcUMallbHOTO Oansa. PelTuHroBsiit 6an,
BBICTABJISIEMBIN CTYJICHTY 3a TEKYIIee KOHTPOJIBHOE MEPOIPHUSATHE, CAAHHOE CTYJIECHTOM B
YCTaHOBJICHHbIE TPaUKOM KOHTPOJIBHBIX MEPONPUSTUNA CPOKH, OMPEACNSETCS CIETYIOIINUM
o0pazoM:

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

OTanuHbII 100

Xopomuit 80

Y IOBIETBOPUTETHHBIN 60

HeynosnerBoputenbHbIit 0

3.MeTonuyeckne MaTepuasibl, onpee/sioOlIue MPoLeIypPbl OLEeHUBAHUS 3HAHMI, YMeHMId,

HABLIKOB W (WJIM) ONbITA [IeATEIbHOCTH, XapaKTepU3YIIMX JTanbl (HopMHPOBAHUSA
KOMITeTeH I
[Iponienypa mpoBeneHHUs] AAHHOTO OIICHOYHOTO MEPONPHATHS BKJIOYAeT B ceOS OTBETHI Ha
BOIPOCHI, COOECeI0OBaHUE IO HUM.

[Ipemmaraempie  CTyACHTY BOMIPOCHI IO3BOJISIIOT TPOBEPUTH YPOBHU CHOPMHPOBAHHOCTH
komnerennuii OIIK-1, YK-1.
3aaHusl IOBBIIIEHHOTO YPOBHS TPEOYIOT OOpaIIeHHs K JOTIOJTHUTEIBPHBIM MaTepraiaM 1o TeMe.



Jis TOATOTOBKM K JIaHHOMY OILIGHOYHOMY MEpOINPHUATHIO HEOOXOJUMO 3apaHee OCBOMTH
OCHOBHBIE KAaTErOpUU TEM, O3HAKOMMTBCS C MPEUIOKEHHOM I M3Yy4YEeHMs JIMTEpaTypod H

HHTCPHCT-UCTOYHHUKAMMU.
HpI/I MOATOTOBKE K OTBETY CTYACHTY MOXHO ITOJIb30BATHCSA KOHCIICKTOM.
HpI/I OTBCTC HA BOIIPOCHI, OHCHUBAKOTCA:

TOYHOCTB, IIOJIHOTA, CHUCTEMHOCTH, JIOTUYHOCTbL H apPryMCHTHPOBAHHOCTb PCIICHUA; 3HAHUC

TCKCTOB, CB060,Z[HOC BJIAICHUC MaTCPUAJIOM.

OLeHOYHBIN JTUCT CTyeHTa (K1)
OneHka cki1aJpIBaeTCsl Kak cpefHee apupMeTuueckoe U3 MATH OIIEHOK: MPaBUJILHOCTb OTBETA;
YMEHHE TPUBOJUTH pPA3IUYHBIE TOYKH 3pPEHHUS Ha aHAIM3UPYEMYIO0 MpoOJieMy; yMEHHe
IPUBOJUTH MPUMEPHI; YMEHHE OTBEYATh Ha JOIMOJHUTENbHBIE BOMPOCHI; BIaJ€HUE HAaBbIKAMU

aHaJIn3a TCKCTOB

®.1.0., Ne rp.

OrneHka
MPaBUILHOCTH
OTBETA

OneHka
YMCHHS
HIPUBOTUTH
pa3IuyYHbIC
TOYKH 3PEHUs
Ha
aHAIM3HPYEM
VIO IIpo0JIeMy

OneHka
YMEHUS
MIPUBOIUTH
MIpUMEPHI

OneHka
yMEHUs
OoTBeYaTh Ha
JIOIIOJTHUTCII
BHBIE
BOIIPOCHI

OneHka
BJIAJICHUS
HaBBIKAMH
aHanmsa
TEKCTOB IO
JUCHMITINH
e

Hrorosas
OLIEHKA
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