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1. HEJIA U 3AJAYU U3YUYEHUA JUCHUITJINHBI

1.1. Heau u3yyeHust TUCHUILIHAHBI

HensMu u3ydeHuss TUCHMIUIMHBI “MaTteMaTuka’ sIBISIOTCS: GOPMHPOBAHUE y CTYIECHTOB
OCHOB MaTeMaTH4eCKOW KyJIbTypbl OYAVYIIHUX CIEHUATUCTOB, KOTOpPAas SIBJSETCS COCTaBIISIOLIEH
o011eueoBeYecKor KylIbTyphl, a TakkKe BbIpaOOTKa y CTYJEHTOB 3HAHUI M YMEHHIl JIOTUYECKU
MBICTIUTh, OINEPUPOBATH C aOCTPakTHbIMU OOBEKTaMH U  KOPPEKTHO HCIOJIb30BATh
MaTeMaTUYECKUE MOHATHUSA U METO/bI B MPo(ecCHoHaNbHON AeSITeTbHOCTH

1.2. 3axaumn u3yyeHusi TUCHUIIMHBI

3ajayaMu U3y4YeHUs JUCUUILIMHBI “‘MaTemaTuka” SBISIFOTCSA:
— monyyeHHe 0a30BBIX 3HAHUNW M (OPMUPOBAHHME OCHOBHBIX HABBIKOB [0 MaTEMaTHKE U
MaTEeMaTUYeCKOW CTAaTUCTUKE, HEOOXOAMMBIX JJisi pEIICHHUs 3aJa4d, BO3HUKAIOIIUX B
PaKTUYECKON reopu3muecKon AeITeNbHOCTH;
— pa3BUTHE MOHATUIHONW MaTemaTHuyeckoil 0a3pl U (popmHpoBaHHE YPOBHS anreOpanyecKoit
MOATOTOBKHA, HEOOXOJMMBIX JIIi TIOHMMAaHHS OCHOB TIeO(U3UYECKONH CTAaTHCTHKH H €8
MIPUMEHEHUS,
— paCKpbhITHE pOJM M 3HAYCHHUS] MATEeMAaTHUYECKUX METOJOB HCCICIOBAHUSA IPU PEIICHUU
MHKEHEPHBIX 33]1a4;
— O3HAaKOMJIEHUE C OCHOBHBIMU IMOHSATHUSMH WU METOAAMH KJIACCUYECKOM M COBPEMEHHOU
MaTeMaTUKU,
— 00y4yeHue CTYACHTOB MPUMEHEHHUIO METOJ0B MaTEeMaTHYECKOTO aHaln3a JUisl MOCTPOEHUs
MaTeMaTUYECKUX MOJENEH pealbHbIX MPOLIECCOB U SBICHUM;
— PpAacKpbITUE POJIb U 3HAUYEHHE BEPOSTHOCTHO-CTATUCTHMUECKUX METOJOB HCCIEIOBAHMS TPU
pelIeHUN WHKEHEPHBIX 3a]1a4.

1.3. MecTo AMCHUIIJIHHBI (MOTYJIs)
B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

JucrunnuHa “MareMatuka” BBEIEHAa B ydeOHBIE TUTaHBI IMOJATOTOBKH CHCIHAIHCTA
(cnermmanbHOCTH 21.05.03 “Texnomorus reonornyeckoi pazseaku’) cormmacao ®I'OC BO, ,610ka
b1, 6a3oBas vactb (b1.b), nanekc auctumauael coriacHo PI'OC — Bb1.6.06, unraercs B 1,2,3 u
4 cemecTpax

Oo6mas tpynoemkocts 432 gaca (12 3ET), uroroBas arrecramus: 1,3 cemectp — 3ader;
2,4 — »K3aMeH.

TpeOoBanus K BXOAHBIM 3HAHUAM M YMEHHSIM CTYICHTa — 3HAHHWE DJIEMEHTApHOMN
MaTEeMaTHKH, 0a30BOr0 MIKOJIBHOTO Kypca: anreOphl, SJIEMEHTApHBIX (DYHKIUH, yMeHue
TudhepeHIpoBaTh.



1.4. IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTAaTOB 00y4eHHA

N0 JMcUUNIHHe (MOAYJII0), COOTHECEHHBIX € MJIAHUPYEeMbIMH

pe3yJbTaTaMM 0CBOeHMsI 00Pa30BaTeJIbHOM MPOrPaMMBbl

Wzyuenne aucuuiuiHbl “MaTeMaTuka” HaIpaBiIeHO HA TO, YTOOBI CTYAEHT oOjanan
CIEYIOIUMHU 00IIenpOo(eCCUOHATBHBIM U TPOGECCHOHATHHBIMUA KOMIIETCHITHSIMH:
obmenpodeccuoHalbHbIE:

CIIOCOOHOCTh OPraHM30BaTh CBOM TPYyJ HAa HAyYHOM OCHOBE, CaMOCTOSITENILHO
cBOoel mpo(hecCHOHATBLHOM JESITEeIbHOCTH,

BJIAJIETH

HaBBIKAMU CaMOCTOSATEIBHOM pabOThI, B TOM YHUCIIE B cpepe MpoBeIeHHUs] HayIHbIX

OIlK-4 —
OIICHUBATh PE3YJIbTAThI
HUCCIEeIOBAHUN;
[IpodeccuonanpHbIe:
[IK-13 —

HAJIMYUEM BBICOKOM TEOPETHYECKOM M MATEMAaTHYECKOW MOATOTOBKH, a TAKKE

INOATrOTOBKU IIO TCOPCTHYCCKHUM, MCTOAUYCCKHM H AJITOPUTMHUYCCKHM OCHOBaM
CO31aHuA HOBEHIIMX TEXHOJOIrHYECKUX IIpouecccoB Ire0JIOTHYECKOM Pa3BCIKH,

IIO3BOJIAOINUM 6I>ICTDO PCAIIM30BbIBATh HAYYHBIC JOCTHXKCHHA, HCIIOJb30BaTh

COBPEMEHHBIH

alapaTMaTeMaTu4CeCKoOro

MPUKJIAAHBIX HAYYHBIX 3a1a4

B T1abmuue 1

MIPEICTABIICHBI

c(hOpMHUPOBAHHOCTH KOMITETEHITUH.

MOACIINPOBAHUA

Opu  pelIeHUuu

CTPYKTypa KOMIETEHIIMA W OCHOBHBIC IPHU3HAKU

Tabmuna 1.
NHunekc Copepxanue B pesynbrare uzyueHust yueOHON AUCHUIUIMHBI 00y4JaroIrecs
KOMIIET KOMIIETEHINH JIOJKHBI
CHIINA (nom € qactn) 3HATh yMETh BJIQJIET
TEOPETUYECKHE CaMOCTOSITENIbHO
OCHOBBI JJIs1 OLIEHUBATh
OpraHu3aluu pe3yibTaThl CBOEH o0o01ieHuem,
CBOETro TpyJia Ha npodeccroHaibHOI aHAJIU30M,
Hay4YHOI OCHOBE eSITETbHOCTH TEPMUHOJIOTHEH;
Crnoco6GHOCTBIO i ’ A ’ p ’
. OCHOBHBIE METO/IBI HCII0JIb30BaTh MeTOoJIaMH BbIOOpa
OpraHU30BaTh CBOU
o €CTECTBEHHOHAYYH | MaTeMaTH4ecKue UHCTPYMEHTAJIbHBIX
TPYZ Ha Hay4yHOU
OCHOB® BIX JIUCIHILINH B 3HAHUS JUTSI CpEICTB
’ npoeCCUOHATIBHO | CaMOCTOSITEIBHOIO MaTeMaTHYeCKOTro
CaMOCTOSITENIEHO .
i 1esTebHOCTH MIPUHSATHUS PEIICHUS armmapara,
OIICHUBATh .
. JUIst B paMKax CBOEH HEOOXOIUMBIX JUIS
pe3yJbTaThl CBOEH .
. TEOPETUYECKOro U | MpodeccrnoHalbHOM pemeHHs
OIIK-4 | mpodeccronanbHOM .
HKCIIEPUMEHTAIbH KOMIIETEHIHH; npodecCHOHATBHBIX
NeSITeIbHOCTH,
oro UCIIOJIb30BaTh 3ajaq
BJIAJICTh HaBbIKAMH
. UCCIIEIOBaHM, OCHOBHBIE METO/IbI MaTeMaTHYECKUM
CaMOCTOSITENTbHOU
METO/BI  IPHEMBI | €CTECTBEHHOHAYYHBI anmaparom,
paboThl, B TOM YHCIIE
aHanm3a X TUCLMIUIMH B HaBBIKAMHU
B cpepe MpoBeaCHUS . .
AV reoJOrM4ecKux 1 npodeccroHanbHOI CaMOCTOSITENTbHOM
i . reo(pu3NIEeCKUX JeSITebHOCTH U1 | paboThl, B TOM YHCIIe
UCCIIETIOBAaHHH .
SBIICHUN U TEOPETUYECKOT0 U B cpepe NpOoBECHUS
IIPOLIECCOB C HKCHEPUMEHTAIBHOT HaYYHbIX
MIOMOILBIO 0 UCCIIEZIOBaHMUS, UCCIIeI0BaHUH
MaTeMaTHYECKUX MPUMEHSTH METOJIBI
METOJIOB U IIpUEMBI aHAIH3a




NHunekc Copepxanue B pesynbrare u3ydeHus yaeOHOM JUCUUIUIMHBI 00yYaroIuecs
KOMIIET KOMIIETEHIINHT JTOJIKHBI
CHIMH (nym e€ wacTm) 3HATh YMETh BIIQJIETH
rEOJIOTUYECKUX U
reopu3HIeCKUX
SIBJIEHUW U
IIPOLIECCOB C
IMOMOLIBIO
MaTeMaTUYeCKUX
METOJIOB
[IK-13 | HanuuueM BBICOKOM OCHOBaMU
TEOPETUYECKOU U TEOPETHUYECKOU U
MaTeMaTU4YECKON UCII0JIb30BaTh MaTeMaTU4YECKON
MOJATOTOBKH, a TEOPETUYECKUE U MOJATOTOBKH, & TAKKE
TaKXe MOJrOTOBKU MaTeMaTUYECKHE OCHOBaMu
10 TEOPETUYECKUM, OCHOBBI MOJArOTOBKH I10
METOJANYECKUM U NOJATOTOBKH, a TEOPETHUYECKUM,
ANTOPUTMHUYECKUM MaTeMaTU4eCKHUi TaK>Ke MOJTOTOBKHU METOAUYECKUM U
OCHOBaM CO3JaHus anrapar, 10 TEOPETUUECKUM, AITOPUTMHYECKUM
HOBEUIINX AJTOPUTMHUYECKHE METOJINYECKUM U OCHOBAM CO3JaHHUs
TEXHOJIOTHYECKUX OCHOBBI CO3/JaHUSA AIrOPUTMUYECKUM HOBEUIINX
IIPOLIECCOB HOBEHIINX OCHOBAM CO3/JIaHHS TEXHOJOTHYECKUX
re0JIOTMYECKOU TEXHOJIOTHYECKHUX HOBEHIINX MIPOLIECCOB
pa3BelKH, MPOLECCOB TEXHOJOTHYECKUX re0JIOTUYECKOMN
MTO3BOJISIIOLLIAM reoJIOTUYECKON MPOLIECCOB pa3BeIKH,
OBICTPO pa3BeaKu, re0JIOTUYECKOMN MO3BOJISFOIIAM
peann30BbIBaTh COBPEMEHHBII pa3BeIKH, OBICTPO peaTn30BaTh
Hay4HbIE anmnapar HCIIOJIb30BaTh Hay4HbIE
JIOCTUKEHHS, MaTeMaTUYECKOTO COBPEMEHHBII JIOCTHOKCHHUS,
HCII0JIb30BaTh MOJEJIUPOBAHUS amnmnapar UCII0JIb30BaTh
COBPEMEHHBIIN MaTEMATHYECKOTO COBPEMEHHBII
anmnapar MOJEIIUPOBAHUS TIPU anmnapar
MaTeMaTU4YECKOro peleHnmn MaTeMaTUYECKOrO
MOJICJIUPOBAHUS NIPU NPUKIIATHBIX MOJICJIUPOBAHUSA MIPU
peleHnun HAYYHBIX 3a]1a4 peleHnmn
MIPUKJIIATHBIX MPUKIIATHBIX

HAYYHBIX 3aJ1a4

HAYYHBIX 3a1a4




2. CTPYKTYPA U COAEPKAHUE JUCTIUITJIMHBI

2.1. Pacnipeesienre TPYA0EMKOCTH TUCUUIJIMHBI 110 BUIaM padoT

OO6mas TpymoéMKOCTh AMCHUILIUHBI “‘MareMaruka” mpuBeneHa B Tabmuie 2. OOmias
TPYNOEMKOCTh Y4eOHON AUCITUIUIMHBI coCTaBisieT 12 3auéTHpix enunuil (434 vaca).
Tabmua 2.

By yueOHol paboThl Bcero CemecTtphbl
4acoB (gacel)
1 |2 3 4

KonTakTHas paGora, B TOM 4ncJje:

AyAUTOpPHBIE 3aHATHS (BCEro): 2172 72 64 72 64
3aHAaTHSA JIEKIIUOHHOIO TUIIA 136 36 32 36 32
JlaboparopHble 3aHATHS - - - - -

3aHATHS CEMUHAPCKOTO THIIA (CEMUHAPHI, 136 36 30 36 30

IPAKTUYECKHE 3aHSTHSI)

HWnas koHTaKkTHasA padora:

KoHTtpoib camocTositenbHOM padoThl (KCP) 12 2 4 2 2
[Tpomexyrounas arrectanus (MKP) 1 02 | 03] 02 0,3
CamocTosiTe/IbHAsA padoTa, B TOM YHce:
Kypcosas paboma - - - - -
Ilpopabomka yuebHoeo (meopemuueckozo) mamepuaia 31 12 5) 12 2-
Bbll’lO]ZHeHlfe quugudyam:Hblx 3adanuii (noocomoska 42 15 8 15 4
coobwjenull, npeseHmayuii)
Peghepam - - -
[ToaroToBka K TEKynieMy KOHTPOJIO 13.6 6.8 - 6.8 -
KonTpoJis:
[ToaroroBka K ’K3aMeHy 62.4 26.7 35.7
O0mas Tpya10eMKOCTh qac. 432 108 | 108 | 108 | 108
B TOM 4YHCJle KOHTAKTHAsA 285 742 | 683 | 74.2 | 68.3
padora
3a4. eJi 12 3 4 2 3




2.2. CTpyKTYypa JMCHUILTHHBI

Pacnipenenenue BUIOB yueOHOI pabOThI M UX TPYIOEMKOCTH IO Pa3/ieiaM JUCIHUILTIHBI

«MaremaTtuka».
Ne AyoumopHuvle
n/n 3auAmusl
HanMeHoBaHue pa3zena, TEMbl m cheeo CP
’ PYCOEMROCIG | flek. | Ipakr.
Cemecmp 1
1. Vluneitnas anre6pa 24 8 8 8
2. 20 6 6 8
AHaTUTHYECKasi TeOMETPHS
3. 24 8 8 8
[lociie10BaTeIbHOCTH U PSAIBI
4. ludbdepeHnmanbHOe UCUHUCIICHHE 37,8 14 14 9,8
KoHTpoIIb
Bcero mo pasnenam AUCIUTUIMHBI: 105,8 36 36 33,8
[Tpomexyrounas arrectauus (MKP) 0,2
KonTponb camocrostenbHol pabotsl (KCP) 2
NTOI'O 3a 1 cemectp 108
Cemecmp 2
O. [MHTerpaibHOE HCUNCIICHUE 29 12 12 5
6. |BeKTOpHBII aHAIN3 U 3JIEMEHTHI TEOPUU TTOJIS 25 10 10 5
/. [CapMOHUYECKHIi aHAITH3 23 10 10 3
KonTposib 26,7
Bcero no pasznenam TUCHUIUIMHBL 77 32 32 13
[Tpomesxyrounas arrecranus (MKP) 0,3
KonTpons camocrositensHol pabotsl (KCP) 4
TOI'O 3a 2 cemecTp 108
Cemecmp 3
8. InddepeHunansHble ypaBHEHUS 36 14 14 8
O. [UucieHHBIE METOJbI, OCHOBBI  BEIYMCIHTEIHLHOIO 24 8 8 8
DKCIIEpUMEHTA
10. 20 6 6 8
DYHKIIMN KOMIUIEKCHOTO MTEPEMEHHOTO
11.[DeMenThI QYHKIIMOHAILHOTO aHATN3a 25,8 8 8 9,8
KoHTpob
Bcero 1o pasaenaM JUCIUILTAHBL: 105,8 36 36 (33,8
[Tpomexxyrounas arrectauus (MKP) 0,2
KonTpons camocrositensHoi pabotsl (KCP) 2
NTOI'O 3a 3 cemectp 108
Cemecmp 4
12.[Teopus BeposiTHOCTEN 17 8 8 1
13. CiryyaiiHble IPOLIECCHI 13 6 6 !




14 [Maremarmueckast CTaTHCTHKA 13 6 6 1
15 (Cratnernueckoe  onenmpanme poBEpKa THUIIOTE3. 13 6 6 1
CraTucTUYeCKHe METObI 00paboTkH
PKCIIEPUMEHTAIbHBIX JaHHBIX.
16 BapualimoHHOE  HMCYHMCICHWE W ONTHUMAJIbHOC 14 6 6 2
yIIpaBJICHUE
KoHTpOJIb 35,7
Bcero no pasnenam IUCHUIUIMHBL 105.7 32 32 6
[Ipomexxyrounas arrecranus (MKP) 0,3
Kontponb camocrositensHoi pabotsl (KCP) 2
MTOI'O 3a4 cemectp 108
TOro mo QucCHUILINHE 432 136 136 |86,6




KPYIIHBIX pPa3[eioB IPOrpaMMbl

2.3. Conep:xaHue pa3iesioB M CHUIITHHBI

2.3.1. 3aHATHA JeKIUOHHOI0 THIIA

MOJYJIEH,

[IpuHIMI MOCTPOEHHS] MPOrpaMMbl — MOMAYJbHBIN, Oa3UpylOIIUNCS Ha BbIICICHUU
MMEIOIIMX BHYTPEHHIOI B3aMMOCBS3b W

HAIPABIICHHBIX Ha JIOCTIKEHUE OCHOBHOMW IEH MPETNOJaBaHus JUCUUIUIMHBL. B COOTBETCTBHUH C
MIPUHIIMIIOM TIOCTPOSHUS IPOrPaMMBbI M LIEJSAMU HPEIoaBaHus TUCIUIUIMHEI Kype “MaTtemaTrka”
coaepxut 16 pa3nenos.

Tabmnua 4.

Coneprkanue pas3ienoB AUCIUIUIMHBI IPUBECHO B Tabnue 4.

Ne
paszena

HaunmenoBaunue
pasjena

Coneprkanue pasniena

dopma
TEKYILEro
KOHTPOJIA

1

2

3

4

1.

JIuneiinas
anrebpa

Martpunpel. JIuHelHbIE omepanuy HajJ MaTpULIAMU.
VYMmHO)eHue wmarpun.  Omnpenenurend  n-HOrO
nopsiaka M MX cBoiictBa. Marpuna, oOpaTHas
JaHHoW. Panr wmarpunbsl. Cucremsl JMHEWHBIX
anreOpandyeckux ypaBHEHUN. OCHOBHBIE IOHSTHSL.
MeToapl pelieHnus CHUCTEM JIMHEWHBIX YPaBHEHMM.
Kpurepuit coBmectHocTu. [IpuinokeHust TMHENHOU
anreOpsl.

YO, KP

AHanutnyeckast
reomMeTpus

Bekropel. Omepanuu Haj BekTopamu. CHCTEMBI
KOOpJAMHAT Ha IIJIOCKOCTH U B IIPOCTPAHCTBE.
[Tpocreiimne 3amaun B KoopauHaTtax. CrocoObl
3aJaHusl MpSIMOM Ha IJIOCKOCTH M €€ ypaBHEHUS.
Addunnble 1 MeTpUUYeCKHE 3aJ]aul TEOPUH MPSAMON
Ha IJIOCKOCTH. JIMHMM BTOpPOTrO MopsiaKa. DJIEMEHTBI
AHAIUTUYECKON r€OMETPHUH B POCTPAHCTBE.

YO, KP

IlocnenoBarenn
HOCTH U PSI/IbI

UucnoBasg TMOCIEAOBATEIBHOCTE W €€ MPEHAEIL.
Teopembl 0 1Tpenenax IOCIEIOBATEIbHOCTEM.
Yucnosot psaa. Ilpu3Haku CXOIAMMOCTH YHCIOBBIX
psAaoB. 3HaKONEpEeMEHHbIe psiabl. AOCOIIOTHAsS H
YCJIOBHAsI CXOJAUMOCTb.

YO

Huddepenuman
bHOE
HCUYHUCIICHUE

[lpenen  ¢yuxuuu.  IlpousBognas.  Ilpasuia
muddepennpoanus.  Tabnuma  NPOU3BOIHBIX.
[TpousBonnas cnoxHoi ¢yHkuuu. IlpomsBoaHbie
BeIcIINX mopsakoB. Juddepenunan ¢pyHkumu.
WHTtepnperanus mnpous3BogHON. Bospacranue u
yObiBaHHE  (QYHKIHUU.  OKCTpeMyM  (YHKIIHH.
Haubonbiiee u HaumeHblllee 3HaUeHUs QYHKIIMN Ha
oTpe3Ke. BBIMYKIOCTh U BOTHYTOCTh KPUBOHM, TOUKH
nepernba. HccnenoBanme (yHKIHH C TOMOIIBIO
pou3BOAHON. [IpuioKeHNs IPON3BOIHOMN.

YO, KP

HNuTterpanbHoe
HNCYHUCIICHUC

Heonpenenennbrit  wHTETpan, cBoikcTBa. Tabmuia
UHTErPAJIOB. 3ameHa [IEPEMEHHOMN B
HEOIIpeACIICHHOM HHTerpasne. MHrerpupoBanue 1o
yacTsM. VHTerpupoBaHue palnMOHAIBHBIX IpOOEH.

YO, KP
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WHTerpupoBaHue HppalUOHAIbHBIX BBIPAKCHUM.
HuTerpupoBanue TPUTOHOMETPUYECKHUX
BbIpaKeHMM. [loHATHE OIpeneneHHOro MHTErpaia.
dopmyna Herotona-JleliOHuma. 3ameHa
IIEPEMEHHONM M MHTETPUPOBAHME II0 4YacTsAM B
OIPEICIIEHHOM UHTETpae. ITpunoxxenus
OIPEJIETICHHOT 0 UHTErpaJa.

6. BekropHsblit @yHKIMKM HECKOJIbKUX mnepeMeHHbIX. Jlunum u | YO,
aHaJIu3 U IIOBEPXHOCTU YpOBHs. YacTHbIE IPOU3BOJIHBIE.
JJIEMEHTBI Cxkansaproe noxne. IIponsBogHas 1o HampaBIICHHUIO.
TEOPUH TIOJIA I'paguieHT U ero ¢usmueckuii cmbici. J[BOWHBIE U

KpUBOJIMHEHHbIE HHTErpanbl. @opmyna ['puHa.
BexropHoe nosie. Porop Bekropa. IloTtenuuanbHoe
nosie. Onepatop I'amunbTOHA.

7. I'apmonnueckuii | [lepuonnueckue BEJINYUHBI. Pan ®dypse, | YO
aHaIMn3 koadunmentsl Dypre. Paznoxkenue QyHkumii B

psan Pypee.

8. Huddepenunan | [lonsitue oObikHOBeHHOTO —AuddepenuuansHoro | YO,KP
bHBIE ypaBHeHHsT M ero mnopsaka. JuddepeHunanbHbe
YpaBHEHUs ypaBHeHHsa nepBoro nopsaka. Teopema Komm.

Mertoap! pemienust nuddepeHIaaIbHbIX YpaBHEHUH
IIEPBOr0 MOPAAKA. YPaBHEHMS BBICIIUX IOPSIKOB,
JIOIyCKAloIe TOHM)KEHHE Tnopsaka. JInHeliHble
OJIHOPOJHBIE U HEOJAHOPOIHBIE YPABHEHHUS BBICLIETO
nopsiika € TMOCTOSHHBIMH KO3 QHUIIMEHTaMH.
IIpunoxenus.

9. HucneHnHsie YucneHHsle MeTOAbl JTMHEHHOM anredpel. Metoasr | YO
METO/IbI, pelieHus HEJIMHEWHBIX 3aj1a4 CKaJISIPHBIX
OcHoBBI YPaBHEHHUH.

BBIUYHCIUTENHHO
ro
SKCIIEPUMEHTA

10. OyHKIHH [Tone komrmuiekcHbIX uyucend. Pazauunsie ¢opmsl | YO,KP
KOMIUIEKCHOTO | KOMILJIEKCHOTO 4Mcia. PemieHue anredpandeckux
IIEPEMEHHOTO YPaBHEHHUH HaJ TIIOJIEM KOMIUIEKCHBIX YHCEINl.

OyHKIINA KOMILJIEKCHOT'O IIEPEMEHHOTO.
HuddepenuupoBanue  QyHKIUH  KOMIJIEKCHOTO
MIEPEMEHHOT0.

11. OneMeHThI JIuneiinoe IIPOCTPAHCTBO. Hopmuposannoe | YO
(GyHKIIMOHANBHO | pocTpaHcTBO.  JluHelHbIt  omeparop. Meron
ro aHaJIn3a C)KaTBIX OTOOPAXKEHUH.

12. Teopus CobpiTuss u ux knaccudukanusa. Knaccuueckoe | YO,KP
BEPOSITHOCTEN omnpeaeeHue

BEPOATHOCTH.  ['eomeTpuueckas  BEpPOSITHOCTb.
Teopembl CII0OKEHHS U YMHOXKEHHUS BEPOSTHOCTEM.
[Tonnas BEPOSATHOCTb. dopmyna Baiieca.

IToBropenue wucneiranuii. @opmyisl Ilyaccona u
bepuynnu. JlokanbHas W UWHTErpajbHas Teopema
Jlanmaca. JluckperHast ciy4ailHash BEIWYUHA, DSl
pacnpeneseHusl. Yucnossle XapaKTEPUCTUKHU
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JIUCKPETHOM Clly4aiiHOW BenuuuHbl. VHTErpaibHas
n  guddepeHnuanbHas  QYHKIMH  CIIyYaitHOM
BEJIMYMHBI. UYucnossie XapaKTepUCTUKU
HEMPEPhIBHOW CilydyallHOW BelM4YuHbl. HavanbHble U

[EHTPATbHBIC MOMEHTHI. 3aKOH OOJBIIUX YHCEN.
Cucrembl  cinydallHbIX ~ BeqnuuH.  OCHOBHBIE
pacrpeiesCHNs CIIy4YailHbIX BEJIMYHH.

13. Cnyuaiinbie [lonsitue cnywaitHoro mnpouecca. Mapkosckuii | YO
IIPOLIECCHI ciyyanHbii npouecc. Ienn Mapkosa

14, Maremarnuecka | ['eHepanbHas COBOKYMHOCTh, BbIOOpKa. Csomubie | YO, KP
sl CTaTUCTUKA XapaKTEPUCTUKU BBIOOPKH. [Tonuron u

TUCTOrpamMMa. OMnupuydeckas byHKIUSA
pacnpeeseHusl. Craructuueckas OLICHKA.
TpebGoBanusi Kk  oueHke. ToyeuHble  OICHKHU
napaMeTpoB  pacnpeneneHusa.  JloBeputenbHas
BEpPOSITHOCTb. VHTEpBajbHbIE OIIEHKU IapamMeTPOB
pactpenenenus. DyHKIMOHANBHAS 3aBHCUMOCTh U
perpeccus. Koaddumument xoppensauuu. OneHka
[IapaMeTpoB  JIMHEMHOW  PErpeccud  METOAOM
HAaVMEHbIIINX KBaJIPaTOB.

15. Cratuctudeckoe | MeTosl 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX. | YO,
OLICHUBAaHUE U [IpoBepka CTaTUCTUYECKUX THUIOTE3 O 3aKOHaX
IIpOBEpKa pacnpezeneHus. [Iposepka THUIIOTE3bI 0
TUIIOTE3. HOPMaJIbHOM pacrpeaesieHuu reHepabHOM
Craructuuecku | coBokymHoctu. Kpurepuit cornacus [Tupcona.
€ METO/JIbI
00paboTKu
AKCIIEPUMEHTAI
bHBIX JIAHHBIX

16. Bapuaunonnoe | [Ipumepsl 3amad  BapHallMOHHOTO — McuMclieHus. | YO
WCUYUCIICHUE U DyHKITMOHAT, €ro Bapualus. DKcTpeMyM
ONTUMAJIbHOE ¢dynkuonana. HeoOxoaumoe yciaoBre IKCTpeMyMa.
yIpaBJICHUE IlepBas BapHaLHsL. [Ipocreitmas 3aja4da

BapHallMOHHOTO HMCUYHCJICHMs. YpaBHEHHE Ouepa.
YacTHple ciy4al WHTEIPUPYEMOCTH YypaBHEHUS
Olinepa. @yHKIMOHAIBI C IPOU3BOJAHBIMHU BBICILIETO
NopsAaKa. DKCTPEMYMbl (PYHKIIMOHAIOB, 3aBUCSIINX
OT HECKONbKHUX (yHKUMH. @DyHKIMOHANBI OT
GYHKIMI HECKOJNIbKMX IEepPEeMEHHbIX. 3ajaya Ha
YCIOBHBIM 3KCcTpeMyM. ['‘eone3nyeckue KpuUBBIE.

3agaya ¢ MOABWXHBIMU TpaHHMIIAMH. Y CIOBUE
TPaHCBEPCAIbHOCTH. ITome JKCTpPEMAJIEH.
HexoTopsie TIPUJIOKEHHUS BapHUAIMOHHOTO
WCUYMCIICHHUS.

®dopma TeKyIero KOHTpossi — KoHTpodsHas padota (KP), yerasiit onpoc (VO),
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2.3.2. 3aHATHSA CEMHUHAPCKOTO THIIA

[lepeueHp 3aHATHI CEMUHAPCKOIO TUIA (K KOTOPBIM OTHOCSTCS NMPAKTUYECKUE padOThI) 110

nuciuIuinge «MateMaTHukay

Ne
pasn
ela

HaunmenoBaunue
pasjena

Coneprkanue pasnuena

®opmMma
TEKYLIETO
KOHTPOJIA

1

2

3

4

Jlunelinas
anredpa

Onepanun HaJ MaTpHUIaMHU. Boruucnenue
onpenenuTene. HaxoxaeHue Marpuiibl, 00paTHOM
JaHHOM. Bprunciienne panra marpuusl. Pemenue cucrem
JIMHEHHBIX ypaBHEHHI MeTosoM Kpamepa n MaTpuyHbIM
METOOM. HccnenoBanue CUCTEMBI JIMHEHUHBIX
ypaBHeHUl. PelleHne CUCTEMBl JIMHEWHBIX YpaBHEHUH
MeronoM ["aycca.

VO-1,
KP-1,
TP-1

AHanuTnyecka
sI TEOMETPHS

Pemenne  mnpocredmmx — 3amady B KOOpJIMHATaXx.
CocraBieHne ypaBHEHHUs MpPSIMOM B 3aBUCUMOCTU OT
cnocoba e€ 3azaHus. OOuee ypaBHEHHE HPSMOM.
[TapamienpHOCTP M NEPHNEHIUKYJSIPHOCTH IPSMBIX Ha
mwiockoctd. IlocTtpoenne npsAMoil B cUCTEME KOOpAMHAT.
Haxoxnenune touku nepecedeHus npsamsix. Ilocrpoenue
JIMHUI BTOPOTO MOPSAJIKA B CUCTEME KOOPIUHAT.

YO-2,
KP-2,

ITocnenoBarein
BHOCTH U PSIbI

Boruncnenue IIPEJEIIOB [10CJIEI0BATENBHOCTEN.
HccnenoBanue 4MCIOBBIX PAJOB HA  CXOJUMOCTb.
HccnenoBanne psaaoB Ha aOCONIIOTHYIO U YCIOBHYIO
CXOAMMOCTb.

YO-3,
KP-3,
TP-3

Huddepenmna
JIbHOE
HCUYHUCIICHUE

Boruncnenne — npenenoB  QyHkumil.  Bwlumcienue
MIPOU3BO/IHBIX C MOMOIIBIO MPaBUI U PEepeHIUPOBAHUS
u TabIuIbl NMPOU3BOAHBIX. BbluMcieHne Npou3BOAHON
cnoxkHo  ¢yHkuuu. [IpuOnMKeHHblE BBIYUCICHHUS C
HCMOJIb30BAHUEM nuddepennmana dbyHKIIHIH.
I'eomerpuueckue, ¢dusnueckue, OKOHOMHUYECKHUE
MPWIOKEHUS NPOou3BOJHOU. VccnenoBanue QyHKIUU Ha
sKkcTpeMyM. HaxoxkneHue mpoMeEKyTKOB BO3pacTaHMs U
yobiBaHus ¢yHkiuu. Haxoxnaenue HauOosbliero u
HauMeHbLIero 3HauyeHni QyHkiuu Ha otpeske. [IpaBuio
Jlonutans. HaxokaeHHe NpOMEXYTKOB BBITYKJIOCTH U
BOTHYTOCTH KpHUBOW, TO4ek meperuda. MccrmemoBanue
(GYHKIMM C TIOMOUIbIO MPOU3BOJHOM M TOCTpPOEHUE

rpaduka GyHKIUH.

VO-4,
TP-4,

NHurerpansHoe
HCUYUCIICHUE

HenocpeacrsenHoe uHTerpupoBanue. MeTos 3aMeHbI
IIEPEMEHHON B HEONPENEIIEHHOM HHTerpaie. Meton
WHTErpUPOBaHUS 1O YacTsAM. Pa3znoxeHue panroHanbHON
apoOu Ha mpocredmme. MeTtoax  HeompeaeneHHbIX
koa¢pdunrentoB.  VMHTEerpupoBaHue  palMOHAIBHBIX
npoOeit. MTHTEerpupoBaHre METO/I0M 3aMEeHbl IIEPEMEHHOI
HEKOTOPBIX BUJIOB UppaLMOHATILHBIX u
Tpuronomerpuueckux ¢ynkuud. @®opmyna HproToHa-
JleitoauIa. MeToa 3aMeHbI IEPEMEHHOM B ONIPEIeICHHOM
UHTErpae, UHTETPUPOBAHUE 110 YACTSM.

[lnomans TIJIOCKOM ¢burypsl. ['eomeTpuueckue,
¢bu3nUecKre NPUIOKEHUS] ONPEACICHHOTO MHTErpaa.

YO-5,
KP-5,
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Brraucnenne 4acTHBIX MMPOU3BOAHBIX. Brraucnenue

BekropHsIii .
IIPOU3BOIHOM 110 HANPABJICHUIO. BrIynciienne rpaiuenTa
6. aHaIIs 1 CKQJISIPHOTO TOJIs. BeluncieHne 1BOMHBIX U Yo-6,
AJIEMEHTBI . KP-6
TeopHH oA KPUBOJIMHEWHBIX HHTErpanoB. Haxoxxnenue poropa
BEKTOpHOTro noJis. HaxoxxieHue noreHnuana noJis.
7 lNapmonnueck | Haxoxnenue kodddunuerToB psaga Oypse GyHKINH. YO-7,
' U aHaIu3 Paznoxenne ¢pynkuuu B psig Dypbe. TP-7
Pemenue nudpepeHnranbHbIX y%)aBHeHHﬁ IIEPBOTO
nopsjka. Pemenne ypapuenus () = () . Pemrenune vO-8
Huddepenuna | ypapuenuit Flx, ¥,y )= 0n Fly ¥ ,¥") = 0. Pemenne KP-8’
8. JIbHBIC JIMHEWHOTO OJJTHOPOJIHOTO YPaBHEHHS BBICIIIETO MOPSIIKA C Tp_g’
YPAaBHCHUA | nocrosguupivMu koddduimentamu. Meron Jlarpamxa
pelIeHNs HEOJTHOPOAHOIO ypaBHEHUSI BTOPOTO MOpsIIKa C
MTOCTOSIHHBIMH KO3 HUIIMCHTaAMH
UYucnennsle | Pemenue nuHeHbIX anreOpanueckux cucreMm. Pemenue
METO/IBI, anre0panvecKux YPaBHEHUM. [Tpubmxénnoe
9, OcHoBBI BbIUMCIIEHHE UHTerpanoB. llpubmmxéHHoe pelieHue vVO-9
BBIYUCIUTENbH | AU(PepeHInanbHbIX YPABHEHUH.
oro
JKCIIEPUMEHTA
Dynkimn JewcTtBuss Han KOMHJICKC}{I)IMI/I gyciaMd. Pemnenue
anreOpanyeckux YpaBHEHMM HaJl IOJIEM KOMIUIEKCHBIX Y0-10,
10. | xonmexcroro gyrcen. JuddepenmupoBanne (QyHKIUH KOMILIEKCHOTO KP-10
[IEPEMEHHOTO
IIEPEMEHHOTO.
DeMeHTbI Pemenue ypaBHeHMH U CHCTEM METOJOM  CXKATBIX
11. | ¢yskuumonan | 0TOGpaKCHHIA. YVO-11
BHOTO aHAJIN3a
Pemenne 3amau ¢ HCIOJIB30BAHHE  KIIACCHUUYECKOTO
OTpe/IeNICHUs] BEPOSITHOCTH. TeopeMbl CIOXKEHUS U
YMHOXEHHUS BepoATHOCTeW. IlomHas BepoATHOCTH U
dbopmynel  beiieca. Pemenue 3amad Ha TOBTOpEHHE
ucnbiTaHui.  HauBeposTHeiilnee 4ucio l'IOBTOpeHI/II:/:I VO-12
Teops CO6I)IT\I‘/I$I. VCOCTaBJ'IeHI/ISI psaa pacnpesesieHus JUCKPETHOM KP-1 1'
12. ., | cmydaiiHOM ~ BenuuuHBL.  HaxokneHume — 4YMCIIOBBIX
BEPOSITHOCTEMN . o . TP 12-14,
XapaKTepUCTUK JTUCKPETHOM CIy4yailHOW  BEJIMYUHBI.
OyHKIMKM pacnpeneneHuss M ux rpaduxu. Yucinosble
XapaKkTEPUCTUKHA HENPEPBIBHONW CIy4YalHOM BEIWMYHHBI.
bunomuansHoe pacIipeieIeHHE. PaBrOMepHOE
pacrpeneeHue. [TokazarenpHOE pacnpeneneHue.
HopmasibHOe pacnipeneneHue.
. PemreHne HEKOTOPBIX THUITOBBIX 3a/1a4 TEOPUU CITyYaHBIX YO-13,
13. Coyuaiinsie IIPOLIECCOB. KP-12
MPOLIECChI pont ’
TP 12-14
Maremarnuec | Pemenne HEKOTOPBIX TUIOBBIX 33]1a4 TEOPHH CIyYaWHBIX VO-14,
14, Kast HPOIIECCOB. TP 12-14
CTaTHCTHKA
Cratuctuueck | OOpaboTka SKCIIEpUMEHTAIBHBIX JaHHBIX. I[IpoBepka
oe TUIOTE3bl O HOPMAJIBHOM PACHpPENEICHHH TI'e€HEpalbHOU
15, | OUCHMBaHME U | COBOKYIHOCTH. Kpurepuii cornacust [Iupcona. vO-15
IIPOBEPKa
TUIIOTES.
Cratuctnueck
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ne METOAbI

00paboTKu
IKCIIEPUMEHTA
JIHBIX JAHHBIX

16.

Bapuannonuo
€ UCUUCIICHHE
U
ONTHMAaJIbHOE
YIIPABJICHUE

[Ipumepsl 3a1a4 BapHallMOHHOTO UCYMCIICHUS.
@OyHKIMOHAN, ero Bapualus. JKCTpeMyM (pyHKIHOHAIA.
Heo6xonumoe ycnoBue skctpemyma. IlepBast Bapuarusi.
IIpocreiimasg  3amada  BapUALMOHHOIO  MCUYUCIICHHS.
VYpaBHenue Oinepa. YacTHble ciaydaun MHTETPUPYEMOCTU
ypaBHeHUs1 Ouinepa. DyHKIMOHAIBI C MPOU3BOIHBIMHU
BBICIIIETO  TOPSJIKA.  DKCTPEeMyMbl  ()YHKIIOHAJIOB,
3aBUCALIMX OT HECKOJBbKUX (yHKUMH. DyHKIMOHAIBI OT
(GyHKIMN HECKOIBKUX NEPEMEHHBIX. 3a/1a4a Ha yCIOBHBIN
sKkcTpemMyM. l'eomesnueckue  KpuBble. 3ajgada C
MOJIBWKHBIMU TPaHULIAMU. Y CIIOBUE TPAHCBEPCAIBLHOCTH.

YO-16

Ilomne

BapralguOHHOI'O HCYHUCJICHU.

JKCTpeMale. Hekoropsie MIPUIIOKEHUS

dopma TekyIero KoHTpoisi — KoHTpossHas padota (KP), ycrasiii onpoc (YO), THIIOBO# pacueT

(TP)

2.3.3. JIaGopaTopHbIe 3aHATHSA

JlaGoparopHble 3aHATHS 110 AUCHUILIIHHE “MaremaTika” He MPeayCMOTPEHBI.

2.3.4. IlpuMepHas TeMATHKA KyPCOBBIX padoT (MPOEKTOB)

KypcoBbie paboTsl (IPOEKTHI) MO TUCHUIUIHHE «MaTteMaTHuka» He MPe1yCMOTPEHBI.

2.4, llepeyeHb y4eOHO-METOAMYECKOTO 00ecredeH st

JJIS1 CAMOCTOSITeIbHOM padoThI,

00y4aOIIHXCS M0 JUCHHUILINHE (MOIYJIIO)

[Tepeyenr y4eOHO-METOAMYECKOTO OOECHEUYECHHS [UII CaMOCTOSITEIBHOW  paboThI,
o0yJaromuxcst Mo qucuuIumHe «MaTeMaTHKay

[TepedyeHnb yueOHO-METOIUIECKOTO 00ECTICUeHUS TUCIUTLTAHBI TI0

No | HaumeHoBaHue paznena .
BBITIOJTHEHUIO CAMOCTOSTEIHHOU PaboThI
1 2 3
1 138 ITucemennsiii . KoHCHEKT JIeKIM 1O BBICIIEH MaTeMaTHKE.
ITonHelil kypc. — M: Aiipuc-nipecc. 2012. — 608 c.
Mpermkuc, A.Jl. Jlekiuu mo Beiciiel MaTeMaTUKe [ DIEKTPOHHBINA
2 911 pecypc] : yuebHoe mocobue / A.Jl. MbIIKUC. — DIEKTPOH. JaH.
— Camnkr-IletepOypr : JIansp, 2009. — 688 c. — Pexum gocryna:
https://e.lanbook.com/book/281
I'mypman B.E. PykoBOACTBO K peIIeHUIO 3a1ady IO TEOPUH
3 12 —15 BEPOSTHOCTE W  MaTeMaTHYeCKOM CTaTUCTHKH:  ydeOHOe

nocobue. — M.: ]I FOpaiit, 2012. — 480 c.
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1. ®uxrenromsu, T'.M. Kypc auddepeHuuansHoro u
UHTErpasibHOrO Hcuucinenusd. B 3-x tr. Tom 1 [OnexTpoHHbIN
pecype] : yueObHuk / .M. ®OuxTeHTroNbll. — DJIEKTPOH. JaH. —
Canxkr-IlerepOypr : Jlanb, 2018. — 608 c. — Pexum pocryna:
https://e.lanbook.com/book/100938.

2.®uxrenrons, [.M. Kypc  muddepenumansHoro u
MHTErpaibHoro ucuucieHuda. B 3-x tr. Tom 2 [DaekTpoHHbIN
4 16 pecypc] : yuebnuk / ['M. @UXTEHTOIbI. — DJICKTPOH. JaH. —
Canxrt-Ilerepoypr : Jlanp, 2018. — 800 c. — Pexum nmoctyma:
https://e.lanbook.com/book/104963

3. ®uxtenroms, I'M. Kypc muddepeHnmansHoro u
MHTEerpasbHoro ucuucieHuda. B 3-x tr. Tom 3 [DaekTpoHHbIN
pecypc] : yuebnuk / ['M. @UXTEHTOIbI. — DJICKTPOH. AaH. —
Cankr-IlerepOypr : Jlanb, 2009. — 656 c. — Pexum pocryna:
https://e.lanbook.com/book/409.

Y4eOHO-MeTOINYECKHUE MaTepHualbl I CaMOCTOSATENbHONW paboThl OOyYarommxcs u3
YHCIa UHBAJIUAOB U JIML C OFPAaHUYEHHBIMU BO3MOKHOCTAMU 3710poBbst (OB3) mpenocrasistores
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUITHS HH(POpMALIUHU:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

—B TIeYaTHOM (popmMe yBearmueHHBIM mpudToMm,

— B (hopMe 3JIEKTPOHHOI O TIOKYMEHTa,

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTra:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

I[aHHBIfI MNEpCUYCHbL MOXKCET OBITH KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHUHI'CHTA
oOyJaromuxcs.

3. OBPA30OBATEJIBHBIE TEXHOJIOTUA

OOmuM BEKTOPOM H3MEHEHHUS TEXHOJOTHM OO0y4YeHHS JOJDKHBI CTaTh aKTHBHU3AIIHS
CTY/ICHTA, TOBBIIICHWE YPOBHS €r0 MOTHBAllMM M OTBETCTBEHHOCTH 3a KAadeCTBO OCBOCHUS
00pa30BaTeNbHOI MPOrpaMMBl.

[Ipu peanuzanuu pa3iauuHBIX BUIOB yueOHOW pabOTHl MO AMCHUILTHHE “Marematuka”
UCTIOJIB3YIOTCS CIeAYIOIIKe 00pa3oBaTeIbHbIE TEXHOIOTUHU, IIPUEMbI, METO/Ibl M aKTUBHBIE (DOPMBI
00yJeHUs:

1) pazpabomka u ucnonvzosanue akmusHvix popm npakmudeckux pabom (B TOM YHUCIIE U C
MPUMEHEHUEM MYJTbTUMEIUINHBIX CPEICTB):

a) npobremMHas npakmuyeckds paboma: B OTINYHE OT MHPOPMALMOHHOW MPAKTUUECKOM
paboThl, Ha KOTOpPOH COOOLIAIOTCS CBENEHUs, TIpeIHA3HAYEHHBbIE Uil 3allOMHHAHUS, Ha
poOJEMHOM TIPAKTUYECKON paboTe 3HAHMS BBOIATCS KaK “HEU3BECTHOE, KOTOPOE HEOOXOIUMO
“oTkpeITh”. [IpoOsieMHast paboTa HAYMHAETCS C BOMPOCOB, C TIOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B
X0/JIe U3TI0KEHHSI MaTepuaia Heo0XoauMo petuTh. [Ipu aToM BeIiBUTaeMas npodiema Tpedyer He
OJTHOTUIIHOTO PEIICHHUs, TOTOBOW CXEMbl KOTOPOTO HeT. JlaHHBI TN NpaKkTU4ecKoil padoTbI
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CTPOUTCS TaKMUM OOpa3oM, YTO [EATENBHOCTh CTyIEHTa IO €€ YCBOCHHUIO NPHUOIIKaeTcs K
MMOMCKOBOM,  HCCleoBaTeibckoii. Ha  momoOHBIX — mpakTHYecKuX  oOsi3aTereH  auajor
npenogaBarenss U cTyneHToB. [IpumepoM mpoOneMHON NpakTUYecKoil pabOThl MOXKET CIYXHUTh
pabora o teme: “MccrnenoBanue CUCTEM JIMHEWHBIX alreOpanyecKiuX ypaBHEHUH ;

0) npakmuueckas paboma-eusyaruzayus: y4UT CTyIEHTa NpeoOpa3oBHIBaTh YCTHYIO U
MUCHbMEHHYI0 MH(OpManMio B BU3yalbHYIO (OpMY, BBIAEISAS MpU 3TOM Hambojee 3HauMMble U
CyIIIECTBEHHbBIE IeMEHThI. Ha mpakTuueckoil paboTe UCIONIb3YIOTCA CXEMbl, PUCYHKH, YEPTEKHU U
T.I., K OJITOTOBKE KOTOPBIX MPHBIIEKAIOTCS oOydaromuecs. [IpoBesnenne nmpakTudeckoit paboTh
CBOJUTCA K CBA3HOMY pa3BEpPHYTOMY KOMMEHTHPOBAHMIO IPENOJABATEIEM IOATOTOBIEHHBIX
HalUBIIHBIX TIocoOui. B kypce “Maremartnka” K TakuM NPaKTHYECKUM paboOTaM OTHOCSTCS
paboThl, TEeMaTUKa KOTOPBIX CBA3aHa C TEOMETPUYECKUMHU IMOCTPOCHUSIMHU Ha IIIOCKOCTH;

8) mpakmuyeckas ¢ pazo0pomM KOHKpemHOU cumyayuu, W3JI0KEHHON YCTHO WJIHM B BUJC
KpaTtkoro QuibMa, BHUACO3AMHCH M T.II.; CTYACHTHl COBMECTHO aHAIM3HPYIOT M OOCYXIAIOT
MPEJICTaBICHHBIN MaTepHall.

bunapnoe 3amsamue — opgHa u3 S()PEKTUBHBIX METOAUK, TO3BOJISIONIAs HauOosee
3pPEKTHBHO JEMOHCTPUPOBATh MEXKIPEAMETHBIE CBS3U, (HOPMHPOBATH TMpodeccHoHATbHBIE
KOMITETCHIIMU CTYICHTA, a TAKKe CHOCOOCTBYIOIIAsh aKTUBU3AIMK y4eOHOTro mporecca (mpumep,
3aHsATHE 110 TeMe: “‘PellieHne crucTeM JTHHEHHBIX alreOpanyecKuX ypaBHEHHN).

B nponecce oOyueHusi CTyaeHThl Y4acTBYIOT B MOCTPOCHHHM MaTeMaTHYECKUX MOJelei
MPAaKTHYECKUX 3a/1a4, BBISIBJICHUH YCTOMYMBBIX aITOPUTMOB PEIICHHUS 3a/1a4.

B mpouecce mnpoBeneHUs JEKIMOHHBIX 3aHATUA M IPAKTHUECKUX padOT NPaKTHKYETCs
IIMPOKOE HCIOJIb30BAHUE COBPEMEHHBIX TEXHHUYECKHX CPEICTB (IIPOEKTOPbI, MHTEPAKTUBHBIC
nocku, Murepuer). C ucnonb3oBanueMm MHTepHETa OCYHIECTBISETCA OOCTYH K 0a3zaM JaHHBIX,
UH(POPMALMOHHO-CIIPABOYHBIM U TTOMCKOBBIM CHCTEMAaM.

VY nenbHbII Bec 3aHATHI, TPOBOAUMBIX B UHTEPAKTUBHBIX (hopMax

Bun 3anatusa

Hcnonb3yeMble HHTEPaKTHBHbBIE KomnuectBo
Cemectp (JI, TIP) Y P

06pa3OBaT€J'II>HI>IC TCXHOJIOTHH qaCoB

[IpobnemHas npakTuyeckas padbora,
npaKkTHyecKast paboTa-BU3yaTH3aIlys,
npakThyeckas padoTa ¢ pa300poM KOHKPETHOMH
CUTYyalny, OMHAPHBIE 3aHATHUS
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IIpobnemHas npakTuyeckas padbora,
npaKkTHyeckast paboTa-BU3yaTH3aIlys,
npakThyeckas pabora ¢ pa3o0poM KOHKPETHOMH
CUTYyaluy, OMHAPHBIE 3aHATHUS
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[IpoGnemHuas mpakTudeckas pabora,
IpaKkThyeckas padoTa-BU3yaau3alys,
MpakTHIeckas padoTa ¢ pa360poM KOHKPETHOM
CUTYyalluu, OMHApHBIE 3aHATHUS

18

[IpoGnemHuas mpakTudeckas pabora,
IpaKkTHyeckas padoTa-BU3yaau3alys,
npakTryeckas padoTa ¢ pa300poM KOHKPETHOU
CUTYyalluu, OMHApHBIE 3aHATHUS

16

Hroro 68
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4. OHEHOYHBIE CPEACTBA JJIS TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
MPOMEXYTOYHOM ATTECTAILIUUA

4.1. ®oH/1 OLIEHOYHBIX CPEICTB JIsl IPOBEJAEeHUs TeKYyIel aTTecTaluu

K ¢opmam muCbMEHHOTO KOHTPOJISI OTHOCHUTCS KOHTPOJbHAs paboTa, KOTOpas SIBISETCS
OJTHOM U3 CIIOKHBIX ()OPM MPOBEPKH; OHA MOXKET IPUMEHSTHCA ISl OLIEHKU 3HAHHUH 110 0a30BBIM U
BapHAaTUBHBIM JTUCIUIUIMHAM BceX LUKIOB. KoHTponbHas paboTa, Kak MpaBUIIO, COCTOUT U3
HEOOJIBIIOT0 KOJIMYECTBA CPEIHUX IO TPYJHOCTH BOIPOCOB, 3a7ad WM 3aJaHuil, TpeOYIOLX
NOKCKa 00OCHOBAHHOTO OTBETA.

Bo Bpemsi mpoBepkH M OLIEHKHM KOHTPOJBHBIX MHUCHBMEHHBIX paOOT MPOBOJIUTCS aHAIIN3
PE3yJIbTATOB BBHIIIOJIHEHUS, BBISABIIAIOTCS TUIIMYHBIC OIIUOKH, a TAK)KE MPUYMHBI UX MOSBICHHUS.

KonTponbHas paboTta MOXKET 3aHHUMATh YacTh WM MOJHOE yueOHOe 3aHsTHE ¢ pa3dopom
IIPABWJIBHBIX PELLICHUI Ha CIENYIOLIEM 3aHITHH.

[lepeueHb KOHTPOJIBHBIX PaOOT.

Kontponbnas padota Nel o reme JIuneiinas anreopa.

Kontponbnas padota (KP-2) o Teme AHanuTrdecKkas reoMeTpus.

Kontpomnsnas pabora (KP-3) mo teme [Ipenern.

KonTponbnas padora (KP-4) no teme [IpousBonnasi.

KonrpossHas padota (KP-5): OnpeneneHHbIi HHTETPaI U €0 MPUIOKCHHUS.

KonTponbnas pabota (KP-6) Teme BekTopHBIii aHATHU3 ¥ 3JIEMEHTHI TEOPHUH TTOJIS.

KonTpomnbnas padora o teme (KP-8) Iuddepennmansupie ypaBHeHHS.

KonTponbnas padora no teme (KP-10) KommuiekcHsie uncna.

KonTponbnas padota (KP-11) mo reme Teopus BeposiTHOCTEH.

KonTponbnas padota (KP-12) nmo reme CnyuaiiHbie COOBITHS.

Jliig mpoBeieHus! TEKYILLEro KOHTPOJIsl 3HAHUH MPUBOASTCS BOIIPOCHI ycTHOTO omnpoca (YO-
1— YO-16) o BceM TeMam.

Koumponvnas paboma (KP-1) no meme Jlunetinas anceopa.
Bapuanr 1.

(9 3] (5 7}
A= B- )
JlaHbI MaTPHIIBI [ 3 6 Haiitu 4 -B—2B+3E

2 -5 4 3
3 —4 7 5
|4 -9 8 s
3 2 -5 3

Haittu onpenenurens MaTpuubl
Peumuth cucreMy nuHEHHBIX ypaBHeHH MeToioM: 1) Kpamepa, 2) MaTpudHbIM

X+y-z=-4
2X+3y+z=-1
X—Yy+22=06

HUccnenoBarh COBMECTHOCTD, HAMTH 00IIIee PEIIeHNEe W OHO YaCTHOE PEIICHNE.
{le +2x, +3x,—2x, =0
X X, +2x;—x, =2

Haiitu panr maTpuisl
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-5 1 5 2 1
6 -2 -10 -4 1
7 1 5 5 -8

2 4
-1 -3
Onpenenuts COOCTBEHHbIE 3HAYCHUSI M COOCTBEHHBIE BEKTOPHI MATPULIBI .

Bapuanrt 2.

3 5 2 8
A= , B = ’ .
Jaubl MaTpuUIIbI 74 45 Haiiru BT —34+4E-B

-3 9 3 6

-5 -8 2 7
A=

~4 -5 -3 -2

Haiitu onipeienuteis MaTpHILBI 7 -8 -4 -5
Pemuth cucreMy nuHeiHbIX ypaBHeHU MeToioM: 1) Kpamepa, 2) MaTpuyHbIM
2X+y+2=3;
5Xx—-2y+3z=0;
X+2z2=5.
HccnenoBaTh COBMECTHOCTD, HAUTH 00LIEE PELICHNUE U OJHO YaCTHOE PELICHHUE.
X, —Xx, —3x; —4x, =1,
2x;, —2x, +2x,+3x, = 2;

-x; +x, —13x, —18x, =-1.

Haiitn panr matpunsl

21 1 2
1 2 0 3
2 3 1 5
11 -21

o
Onpenenutb COOCTBEHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI MATPHULIBI 8 9 .
Koumponvnas paboma (KP-2) no meme Ananumuueckas ceomempusi.
Bapmnanr 1.
Jan mapaynenorpamm ABCD, Haiitu koopaunaty Bepmuasl D, eciiu A (1; 2; 3), B (3; -
4;-2), C (-4; -3; 2).
Haiitu nyiuny Beicothl AD, B Tpeyronbauke ¢ Bepimaamu A (-4; -5), B (3; 3), C (5; -2).
Haiitn yron Mexmy ImIoCKOCTBIO 3aJaHHOH ypaBHeHHeM X - 3y + 5Z - 10 = 0 u mpsiMoid,

MPOXOJAIIEeH Yepe3 Hayallo KOOpAUHAT U Touky M (2; -2; 4). Beruncnuth paccTosiHue oT Touku M

JI0 TaHHOM ITIOCKOCTH.

2 2 _
Onpenenuts BUJI KPUBOI BTOPOTrO MOPSAIKA U TIOCTPOUTH €€ rpaduK: 4x” +25y° 100 =

Haiitu yron mexny miockoctsmu X-3y+5=0. 2x-y+5z-16=0.
Bapuanrt 2.

Jan mapannenorpamm ABCD, Haiitu koopanHaty BepumHsl D, eciu A (2; -3; -1), B (-
3;5;3),C (4; 3;-4).

Haittu nimuny Beicotel AD, B Tpeyronbauke ¢ Bepmmnamu A (-3; 5), B (4; -3), C (-2; -4).

0
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Haiitu yron mexay mioCcKOCThIO 3alaHHON ypaBHEHUEM 4X + Y - 2Z+- 5 = 0 u npsiMoii,
MPOXOJISIICH Yyepe3 Hadano KoopauHat u Touky M (-4; 5; -1). Beraucnuth pacctosiHue OT TOUKH
M 1o maHHOM IMIIOCKOCTH.

Onpenenuts BUJ KPUBOI BTOPOTO MOPSAKA U TIOCTPOUTH €€ rpaduk:
x?+y*+10x-12y+45=0

Hanwucars ypaBHEeHHE MI0CKOCTH, TapaiuienbHol ocu OZ 1 mpoxosiield yepes3 TOUKH
A(3;1;0) u B(5;0;0).

Konmponvnas paboma (KP-3, 4) no meme Ilpeden, I[Ipouzeoonas.

Bapuanrt 1.
y x3+3%-3xy=0
1. Haiitu npou3BogHYIO QYHKINH Y, 3alaHHYIO0 YpaBHEHUEM Yooy
lim VI+X —+1-X
2. He npumensis npasuna JlonuTans, HaiTu npeaen GpyHkiuu *~° 3x

. N
3. Haiiru muddepenmman by | (¥)=3X" =sin(+2x)

(0.3 2
4. UccnenoBars MeTogaMu AuddepeHranIbHOr0 MCUMCIeH s GyHKIUo ¥ (2x%) / x" =4y
MIOCTPOUTH ee TpaduK.

Bapuanrt 2.

x:t3

_12 '
1. IycTh y=t . Haittu Y»

lim C2-x
2. He npumenss npasuiia JlonuTans, HalTH npeaen GyHKIUH 24 3-v2x+1

— 10 2
3. Haiii anddepenmman dynxmn Y = NA+E ) +VxE+1

_ 3 _ 4
4. UccnenoBath MeTonaMu TudPEpEeHIMATIBHOTO HCYUCICHHUS (YHKITUIO y=(4x" X )/ S u
MOCTPOUTH IpaduK.
Konmponvnas paboma (KP-5): Onpedenennvlii unmezpan u e20 npuiloiceHusl.

BapuaHr.
e
In? x
j dx.
. X
3ananue 1. Haiitu uaTerpan 1!
3
2 X
. y=x°, y="—.
3ananue 2. BeiuncauTh miaomaab GUrypsl, orpaHUu4E€HHON JIMHUAMU 3
3amanue 3. Haiitu oObeM Tena, MOMYYEHHOTO BpalleHHEM IUIOCKOW (DUTYpbI, OrpaHHYEHHOMN

_ o _ w2 w2
maamsivu Y =27 %% Y =% gokpyr ocu O

3a;[aHHe 4. BBIYHCIUTE HECOOCTBEHHEBIN HUHTCrpajl WJIW YCTAHOBUTHL Cro pacxoaAnuMOCTb

Koumponvnas paboma (KP-6) meme BexmopHhuvlil ananu3
U emMenmvl meopuu noJs

Bapuant Nel Bapuant No2
1. BIuncauTh Mpou3BOAHYIO (PYHKIUU 1. Haiftu npou3BoiHyIO (DyHKIUU
2, .2
N=xy +Xx"+ZB 7=1In /X2+ 2
Touke M,y(2;-1;2): a) B HanpaBICHUA Y" B rouke A(1;1):a)B
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BekTopa S = {1;2;-1}; HaIpaBJIeHUH OUCCEKTPUCHI TIEPBOTO

0) HATH BEKTOp rpaJueHTa B 3TOM TOUKE. KOOPAMHATHOTO yriia; 0) HalTH BEKTOp IpajueHTa

2. Haiitn BTopoit nuddepennuan pyHKIIMU B 3TOH TOUKE.

f(X,y) B yka3aHHO#1 TOYKE: 2. Haiit Bropo#t muddepentman dpynkuuu f(X,y) B
b4 5 .

o &1y B Touxe (L1) yYKa3aHHOH TOYKe: -

3. UccnenoBath GyHKIIHMIO HA SKCTPEMYM f = xcosxy B TOUKe (E; —1)

w=x*+3?+ 3axy 3. MccnenoBarh QyHKIUIO HA SKCTPEMYM

=302+ y)—x + 4y

4. Haiiti ycioBHbie SkcTpeMymbl QYHKIMH 4 Hajitn yeioBHble SKkcTpeMyMbl GyHKImE F(X,Y,2)

f(X,y,z) npu 3a1aHHOM YpaBHEHHU CBSI3U: IIpY 321aHHOM ypAaBHEHUH CBA3H:
u=xy+ 2xz + 2yz, xyz = 108

Koumponvnas paboma no meme (KP-8) /[ughghepenyuanvruvle ypagnenus
Bapuanrt 1.

2 J—
1. Haiitu o6wee pemenne VY 7+ Ldx = xydy :

2 2
2. Haitth obuee pemerme (Y +XY)dXx—x"dy =0.

4 _ w3
3. Haiitu obmiee perieHue Xy’ —2y =X cos X.

2 2
2xdx N (y° —3x°)dy 0

3 2
4. Haiitu oOmiee pernienue y y :
5. Peunth i depeHLHanbHOe YpaBHeHNIE OACTaHOBKOM Y — P (x+Dy"=y'-1
Bapuanrt 2.
2 ’ 2 _
1. Haiitu o6ee pemeHue (X" =Dy’ +2xy" =0 (x2 -y + 2xy2 =0:
2. Haiitu obmee pemenne (2X+2Y ~Ddx+(x+y—2)dy =0.
3. Haiitn o6ee pemerme Y — YOIOX =2xsinx.
4. Haiitn obuiee perueHne (3x* —2x — y)dx + (2y — x+3y*)dy =0 :
5. Peuuth nuddepeHnanbHOe ypaBHEHHE MOICTAHOBKOM y'=p. Y +ytgx—sin2x=0

Koumponvnas paboma no meme (KP-10) Komnnexchovie uucna
Bapuanr 1.

z —1
JlaHbl KOMIIJIEKCHBIC YHCA: . Beruucnure:

z,. 4+ =, Z.Z,
a)"t 7L o9)73 T

Boranciute: a) (2 -1)(2 +1i) - (3-2i) +7; 6) uepes popmyry Myaspa (1 + i)°.
1 1 5

5—i

Haiitu yacTHOE KOMIUIEKCHEBIX uncen: a)l;  ©0) 1+1; p)i+Z,
[peacraBuTh CIIEAYIONINE KOMIUIEKCHEIE YUCIa B TPUTOHOMETPHUECKOU (popMe:
—1+iv3

1. a)-3 0) -i; B) 1 +1i; r)
Haiiti koopmHaTel Toukd M, M300paKkaromei KOMIIEKCHOE YHCIIO
5i-2 ., 813
3i+1 2—i.
Pemvre ypaBHEHHS B KOMIUIEKCHBIX YHCIIAX:

x*—4x+8=0 x*4+ix+6=0.
a) ; 0)

Bapuanr 2.

=24iz,=3i4+1z;=-2

z —1i
JlaHbl KOMIUICKCHBIC Yncia: = 1 . Beruucnure:

u=x—y+2z, x*+y’+2z7=16
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a) Z1+33; 6)31'32-

Borunciure: a) (3 +1i)(3-1i) - (6 +2i) + 7; 6) uepes hopmyny Myaspa (i - 1)°.
1 1

3+

HaiiTi yacTHOE KOMILIEKCHBIX umcen: a) !; 0) 1-1; B)i—2,
[IpencTaBuTh CleayrONKMe KOMIUIEKCHBIE YKCIIA B TPUIOHOMETPUYECKON (hopMe:

—3+i
2. a)-4; 0)i; B) 1-i; r)
Haiit KoopauHaThl ToYkH M, H300pakaronieil KOMIIEKCHOE YHCITO
2-3i ., 6i—4

= L
2i+1 i+2.
Pemmre YpaBHCHH B KOMIIJICKCHBIX YHCJIaX:

a)x2—5x+1?=n_ x*+ix+20=0.

0)
Konmponvnas paboma (KP-11) no meme Teopus eeposimuocmeii
Bapuanr 1.
1. CKONBKUMHU CITOCOOaMH MOYKHO COCTAaBUTh TPEXIIBETHBIN MONOCaThId (iar, eciu
MMeEEeTCs MaTepuai 5 pa3IuyHbIX 1[BETOB?
2. CKOJIBbKO YeThIPEeX3HAYHBIX YHCENl MOKHO cOCTaBUTh U3 1udp 1,2,3,4 npu yciosuw,
YTO Kakaasi nudpa MOKET COAEPKAThCS B 3aITMCH YHMCIIA JIUIIb HEYETHOE YHCIIO pa3?

C7?+2x=9
3. Pemre ypaBHeHUe ¥ .

4. U3 xonozibl B 36 KapT BBITACKUBAIOT JIBE€ KapThl. KakoBa BEpOSITHOCT U3BJI€Yb [IPH 3TOM
2 ty3a?

Bapuanr 2.
1. B sixT-kimy06e coctouT 9 uenoBek. M3 HUX HaJ0 BBIOpaTh IpejcenaTelis, 3aMecTUTeN,
cekperaps U KazHauesi. CKOIbKUMH C1I0co0aMu 3TO MOKHO CJIenaTh?
2. CKOJBKO YeThIpEX3HAYHBIX YHCET MOKHO COCTaBUTh U3 uudp 1,2,3,0
IIPU YCIOBUH, YTO KaKJas U(ppa MOKET COJAEPKATHCS B 3allMCH YKCIa JIMib 1 pas?

Cl=x"-13
3. Pemmre ypaBHeHne <! :

4. W3 konozasl B 36 KapT BBITACKUBAIOT TP KapThl. KakoBa BEpOATHOCTH TOT0, YTO BCE OHU
TYy3b1?

Koumponvnas paboma (KP-12) no meme Cnyuaiinvie cobvimus

Bapuanr 1.
1. Haiigute BeposTHOCTH TOr0, YTO HayAady BbIOpaHHOE Iiesioe uuciao oT 1 jo 27 sBiusercs
neaunteneM yuciaa 60.
2. OmnpenenuTe BEPOSTHOCTH TOTO, YTO YETHIPEX3HAYHBI HOMEp CIy4YaifHO BCTPETHBILIEHCS
ABTOMAIIIMHBI HE COJIEPKUT OAMHAKOBBIX LU(D.
3. W3 monHOrO HaboOpa TOMHUHO BHIOpaHa OJHA KOCTh. HailuTe BEpOSITHOCTH TOTO, YTO BTOPYIO
KOCTb, CIIy4aifHO BBIOpPAaHHYIO U3 OCTaBIIUXCSI, MOKHO IPUCTABUTh K NEPBOIA.
4. Jlis JaHHOTO y4YacTHHMKA UTPbl BEPOSITHOCTH HAOPOCHUTH KOJIBLIO HA KoJblek paBHa 0,3.
KakoBa BeposITHOCTH TOT0, YTO MpHU 6 Opockax 3 KoJbIla OKaXYTCS Ha KOJBIIIKE, €CIIU CUUTATh
OpOCKH HE3aBHCHUMBIMH?
5. JUid nByX HE3aBUCHMBIX CIy4YaillHBIX BEJIMYMH X M Y C 3aKOHAMM pacHpelesIeHHs,
3aJJaHHBIMU COOTBETCTBYIOIIMMHU TaOJIMIIaMU, BBIIIOJIHUTE CIIETYyIOIIIEe:
1) 3amosHUTE MyCTHIE MECTa B TAOJIUIIAX;
2) TIOCTPOWTE 3aKOH paCHpelelieHHs CIydailHOH BEIMYMHBI Z , SIBJISIONICHCS JIMHEWHOMN
KOMOUWHAIME! CITyJyailHbIX BEJIMYUH X U Y ;
3) mocrpoiite rpaduk GyHKIMK pacnpencacHus F(z)
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1)
2)

3)

naiimute M[z] u D[z] (mBymMs crmocobamu: a) HCIOB3ys TaOJNHIly 3aKOHA pPacIpeacICHHUs
CIIy4aifHOH BENMUYMHBI Z; 0) HCIMONIb3Yysl CBOWMCTBA MAaTEMaTHYECKOTO OXHUIAHUS U JAUCIICPCHH
CITy4alHOM BEJTUYHHBI)

X 1 2 3 y 0 1 2 3
w22 @ | 111
15 | 5 6 4 |12
z2=2 X+y.
Bapuanrt 2.

Ky06 ¢ okpameHHbIMH TpaHIMH pacluiniaud Ha 125 kyOMKOB MeHbIero pasmepa. Omnpenenurte
BEPOSATHOCTH TOTO, UTO CIy4YaifHO BEIOpAHHBINA KYOHK MMEET POBHO JIBE OKPAIICHHBIC TPAHU.

W3 xononpl, coaepxartieit 52 kapThl, HayJauy U3BIEKAIOTCS TpU KapThl. OnpeenuTe BeposiTHOCTh
TOT0, YTO 3TO OYAYT TPOMKa, CEMEPKA U TY3

AOoHEHT 3a0pl1 TOcHenHI HUQpy HOMepa TeinedoHa W HabupaeT ee Hayran. Omnpenenute
BEPOATHOCTb TOTO, UTO EMY IPUAETCS 3BOHUTH HE O0Jiee YeEM B TPH MECTA.

Y wurpoka 5 IIapuUKOB, KOTOpbIE OH OpocaeT 10 MEepBOTO MOMAJaHUS WIM JI0 MOJIHOTO
U3pacXobIBaHUS BCEX NIAPUKOB. Haliawre BEpOSATHOCTH TOTO, YTO HE BCE IMAPUKH OyIyT
M3pacXOJ0BaHbI, €CIM BEPOSITHOCTH MOMa aHus Mpu oJHoM Opocke pasHa 0,1.

JIist IBYX HE3aBUCHUMBIX CIIYYallHBIX BEIMYMH X W Y C 3aKOHAMH PACIIPEICTICHHS, 3alaHHBIMH
COOTBETCTBYIOIIMMU TaOIUIIaMU, BBITIOJIHUTE CIEAYIOIIEe:

3aIOJIHUTE MyCThIE MECTa B TAOJIUIIAX;

MOCTPONMTE 3aKOH pachpeleieHus] CIy4alHOW BeNMYUMHBI  Z , SBISIONICHCS JIMHEHHON
KOMOMHAaIMEN CIIy4alHbIX BEJIMYMH X U Y ;

nocTpoiite rpaguk GyHKIUH pactpeaeneHus F(z)

naiiiute M[z] u D[z] (mBymMs crmocobamu: a) HCIOB3ys TaOJNHIly 3aKOHA pPacCIpeae/ICHHUs
CIIy4aifHON BeNMWYUHBI Z ; 0) HCHOJIB3ys] CBOMCTBA MAaTEMATUYECKOTO OXHUAAHUS U JUCIIEPCHH
CIIy4aifHOM BEJIMYUHBI)

X 0 1 2 3 y 1 2 3
P[ 1 11 R
6 9 2 zZ = 5 5 3X-y.

Kpurepun
OIICHKH KOHTPOJBHBIX PadoT:

— OLEHKa ‘3a4T€HO” BBICTABISETCA CTYJIEHTY, €CIM OH MpaBUJIbHO NPUMEHSET
TEOPETHUECKHE TOJIOKEHUSI Kypca MPH PENICHUH MPAKTUYECKUX BOMPOCOB W 3ajay, BIAJEET
HEOOXOIMMBIMH HaBbIKAMU WM TPUEMAMH HMX BBIMOJHEHUS, a TaKXKe NPABWIHHO BBIMOJIHSIET
pacueTsl KOHTPOJIBHOW pabOThI: @ UMEHHO PacyET MCKOMBIX BETUYHMH, OOBSCHEHUE MOTYyYCHHBIX
pe3yNnbTaToB U rpauKoB,;

— OILICHKA “‘HE 3a4TE€HO’’ BBICTABIAECTCS CTYIEHTY, €CJIM OH HE 3HAET 3HAYUTEIbHON YacTH
MIPOTrPaMMHOTO MaTepHayia, B paCYeTHOW YaCTH KOHTPOJIBHON pabOThI OMYCKAET CYIIECTBEHHBIC
OIIMOKHU, 3aTpyaHSETCS OOBACHUTH PACUYETHYIO YacTh, a TaKXKe HEYBEPEHHO, C OONBIINMHU
3aTPYAHEHUSIMU BBITIOJIHSET 3aJJaHUs UM HE CHPABIIAETCS C HUMH CAMOCTOSITEIBHO.

IIpuMepsI THIIOBBIX PACcYETOB 0 TEMaM

TumnoBeie PacyYCThI BBIIIOJIHAKOTCA CTYACHTAMHA B MMMChbMEHHOM (bopMe.

Tunosoti pacuem TP-1 (6apuanmul 1, 2).

Hansl matpunel A u B. Haiitu npoussenenus matpun AB u BA (eciiu oHM CyIIECTBYIOT)
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2 -1 -3 2 -1 2 2 3 -1 1 -1

a) A=|8 -7 -6|, B=|3 -5 4 b) A=| 4 5 1| B=l2 1
3 4 2 1 2 1 13 2 3 2

2.
5 -6 2 8 -5 1 3 1 5
a) A=| 2 4 3| B=[-3 -1 0 b) 4=| 2 0 4| B=|4
31 1 4 5 -3 5 3 -2 5

2.Haiitu 3Hauenne marpuuHoro MmHorowieHa f(A)

1 2 -5
1) f)=7x-13x+7, A=|1 4 1
-9 0 2
6 2 -1
2) f(x)=2x*+3x-8, A=|1 5 1
5 2 -1

3.BBIUUCIIMTE ONPEETNUTEN b, PA3JIOXKHUB €0 [0 3JIEMEHTaM: a) i—if CTPOKH,
b) j-ro crosbia

2 -5 6 2 -1
1) a) 1 4 1, i=2 b) |7 3 4|, j=3
9 0 2 5 -3
7 2 0 7 81
2) a) 4 31, i=1 b |1 3 4, j=2
5 1 5 5 6 0

4.BpIYUCINUTD paHT MaTpPHULIbI

1 11 -1 2 -1 1 3
1. ]2 01 3|]2|-1 2 31
-1 31 -9 -4 5 5 -1

5.Haiitu o6patnyro Matpuiy

11 1 2 3
2 1| 2)A=|2 6 4
1 2 3 10 8

1) A=

N = )

6.Haiitn pemenne TuHEHHON CHCTEMBI ypaBHEHHH, UCTIONB3ys Gopmynsl Kpamepa, ¢ momomibo
00paTHON MaTPUIIBI

3% —2X, +9%X; =7 3x, —4X, +5%;, =18
1) 7% +4X,-8x,=3  2) 12X +4x,—-3%X, =26
S5X —3X, —4x, =12 X, —6Xx, +8%;, =0
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7.Pemnth cucteMy ypaBHeHUH MeTonoM ["aycca. Yka3arh obiiee M OZHO 4aCTHOE PELICHHUE eCln
CHUCTEMA HEOIpeCICHHA
X, +2X, +4%, =31 2X, =X, =X, =4
1)<5X% —X, +2X; =20 2) ¢3x, +4x,—2x, =11
3%, — X, + %, =10 3%, —2X, +4x%, =11

8.Pemnte MaTpuuHOE ypaBHEHUE

1 0 2 5 1 -3 1 -1 3 2 1 -1
1. X443 2 1|={1 -2 5|22 3 2|-X={2 3 0
-2 1 -1 5 1 -1 1 0 5 1 -1 4

9.UccnenoBaTh cucTeMy JIMHEHHBIX YPAaBHEHUM U B Cllydae COBMECTHOCTH PEIIUTH €€ :
X, =X, + X3 —3X, +5%, =0 2X, +5X, + X, +3X, =2

2X, — X, +2X; — X, +5X, =0 5 4x, +3X, +6X, +5%X, =4

X 43X, + X —2X, — X, =—1  |4x +14X, + X, +7X, =4

3%, —2X, — X3 + X, + 2%, =12 2X, —3X, +3X, +2X, =7

Tunosotu pacuem (TP-3)
3amaua 1. Jlokasars, uto lIM d, = a (yxasatsb N (8 )).

nN—o0
3n-2 3 4n—-1
11. g = Ca=>. 1.2.a, = , a=2.
" 2n-1 2 " 2n+1
3amaua 2. BeUucnuTh mpeaesibl YUCIOBBIX MOCIEI0BATETLHOCTEH.
2 2 4 4
2.1 lim (3_n)2 +(3+n)2 ' 2.2. lim (S_n)4 _(2_ n)4 .
"= (3-n) —(3+n) ">®(1-n) —(1+n)

3amaua 3. BeUucauTh mpeaesbl YUCIOBBIX MOCIEI0BATEILHOCTEH.
[ [2
3.1. lim n 3/5n2 +{‘/9n8 +1 3.2. lim n-1-+n“+1
“*°°(n+x/ﬁ)\/7—n+n2 ””‘”3/3n3+3+4/n5+1

3anava 4. BeIYMCIUTE PEAEbl YACIOBBIX MOCIEA0BATEILHOCTEM.

4.1. lim n(\/n2+1+\/n2 _1)_ 4.2. lim n(\/n(n—z)—\/n2_3).

n — o n — o

3agaya 5. BeIYMCIUTE MPEAEbl YACIOBBIX MOCIEA0BATEILHOCTEM.

! I
5.1 jim (i+%+%+_“+n—1) 52, i (2114 (2n+2)!

n>=\n® n? n n? n o (2n+3)!

33[[8.‘{8. 6. Beranciauthb mpeaciibl YNCJIOBBIX MOCJIEIOBATEILHOCTEIA.

n
61 fim(NTL] 6.2. ;- (2n+3)"
nox\n-1 noel 2n+1

3anaua 7. Jlokasars (Haiitu O (8)), 4TO:
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7.1.

8.1.

9.1

10.1

11.1.

12.1.

13.1.

14.1.

15.1.

16.1.

1. Wcnonb3ys sieMeHTapHble MpeoOpa3oBaHUs rpaduKoB, MOCTPOUTH rpaduk ¢GyHkuuu y=1-

X —-3

. 2x*+5x-3
m ———=
X+3

—T.

5x* —4x—1
x-1

7.2. lim

x—>1

6.

3amaua 8. Jloka3aTh, 4TO PYHKIUSA f (X) HETpepbIBHA B TOuKe X, (HalWTH o (8 )).

_ 2 _
f(x)=5x"-1, x,=6.
3amada 9. Beraucnuth npeaensl ¢ yHKIAN.

(x3 —2x—1)(x+1).

lim 7 3
x—>-1 X" +4x° -5
3amaua 10. Beraucnuts npeaens! GyHKIUHI.
. J1+2x-3
lim

X —4 \/;_2 '

3amaua 11. Beraucnauts npeaenst GyHKIHMN.

In(1+sinx)
sindx

lim

x>0

3anaua 12. Beraucauts npeaenst GyHKIUHN.

|
lim .
X =1 |nx

3anava 13. Beravcnuth npenenbl QyHKIMM.

2C052X _1
lim ——.
x = 7/2 |nsin X

3anaua 14. Beraucnute npeaesns GyHKIUH.

72X _53)(
im ——.
x = 02X —arctg 3x

3anava 15. Beraucnuts npenenbl QyHKIHMA.

. et+e =2
||m - . -
sin‘ x

x>0

3anava 16. Beruncnuth npeaensl pyHKINM.

Iin1(1—1n(14—x3))¥02mmmxx

x—>0

82 f(x)=4x"-2, x,=5.

3
92."n]§__§§rgl
x> X+ X
102, fim Y1=X=3
x>-8 24 Yx
. 1-co0s10x
11.2. |Im02—.
X = X
e” -1
2
. AXP=x+1-1
12.2. lim .
X =1 |nX
2
. 2x -1
13.2. ||m ( )_3 .
X—)l/z eSII"IirX _efsll"l X
3X —2X
14.2. lim —% —¢

x—02arcsin X —sinx

15.2. lim

1+ XsinX —cCos2x

sin? x

Xx—>0

16.2. X|i_r>n0(cos\/;)]/x .

Tunosoti pacuem (TP-4)
Bapuanm 1

2sin(3x).
2. IlocTpouts rpaduk:
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(In1-x), ecmux <1,
2X =5, ecimml< x <4,
f(x) =4(x=5)%, ecrmd<x<7,

1 ecimX =17,
LZQ_X, ecau X > 7.
Bapuanm 2

1. Hcnone3ys sieMeHTapHble MpeoOpa3oBaHusl TpaHUKOB, MOCTPOUTH Tpaduk (GYHKIHH
y=2+3c0s(x/4).
2. I[Toctpouts rpaduk:

X+2, ecmu X < 0,
(x-1)2,  ecim0< x<3,
f(x) =41, eclm X = 3,

3+log; X, ecmm3<x<9,
1/(x-9), ecmmx>09.

Tunosoii pacuem TP-7

X 54
1. Haiitn cymmy paga » ———
yMMYP Zgl n? _11n+18
= Nl
2. HccnenoBats Ha CXOAUMOCTD PS/I. Z?
n=1
n
2 (2n-1)2
3. HccrenoBath CX0IMMOCTD psiia z
~\3n+1
4 HccnenoBath CXOOQUMOCTB psjia Zw: 1
' ~(2n+3)In*(n+1)
0 (_1)n
5. HccenenoBath CXOOQUMOCTB psjia Z—ﬂ
n=13/3n cos(-—)
3n
6. BbraucnuTh cymMMy 3HAKOYEpEAYIOLIErocs YHUCIOBOrO psiaa ¢ TouHocThio o =0,01,
i &)
= 3n!
s —nzsinE
7. Haiiti o6acth cXO0AMMOCTH (PYHKIIMOHAIBHOTO psjia Ze n
n=1
= (n+1)(x—4)*"
8. Haiitn 00macTs CXOIMMOCTH KIIMOHAJILHOTO PAa. E
(byH p —y (3n + 1)3
=, (x> =5x+11D)"
9. Haiitu 0o6macth cxomuMocTy (PyHKIIMOHAIBLHOTO Psijia. Z

n=1 5n (n2 + 5)
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Tunosoti pacuem TP-8 (6apuanm 1 u 2)
Teopemuueckue ynpasxcHeHus

1. Ilycre Y, — pemenue nuddepeHunanbHoro ypaBHeHus L[y] = 0. Ioxkasars, aro

BBeJIcHUE HOBOH uckomoi gpynkuuu U =Y / Y, mpuBoauT K auddepeHIHaTbHOMY YPaBHEHHIO,

JIOTYCKAIOIEMy MOHMKEHHE MOPSIIKA.
2. Hamucath ypaBHEHHE JIMHUM, Ha KOTOPOH MOTYT HaXOJUThCS TOYKM Ieperuda

) !
rpaduKoB peleHui ypaBHenus Y = f (X, y)
3. Hamucatp ypaBHEHHME IJHMHUHM, Ha KOTOPOH MOTYT HAaXOAWUTHCS TOUYKU TpaduKOB
9 !
pemieHuit ypaBHeHus Y = f(X, y), COOTBETCTBYIOILIME MaKCUMyMaM M MuHuUMyMaM. Kak

OTJIMYUTH MAaKCUMYM OT MUHUMYMa?
4. JluneitHoe nuddepeHaTbHOoe YpaBHEHHE OCTAaHEeTCs JIMHEHHBIM TMpH  3aMeHe

HE3aBHCUMOH  IepeMeHHOi X = t), rme KIS t MNPOU3BOJIbHASL, HO
p YH p

maddepenmpyemas gocratoyHoe yuciao pas: JlokazaTb 3TO yTBEpXKAEHHE ISl JIMHEHHOTO
QG epeHIMaIbLHOT0 YPaBHEHUS! BTOPOTO MOPSIKA.

5. Jlokasath, 4TO JHMHEHHOE IU(QepeHInaTbHOe YpaBHEHUE OCTAeTCs JIMHEHHBIH NpH
peoOpa3oBaHUU UCKOMOMN (PYHKIIUU

y=a(x)z+ B(x).
3nech Z — HOBasg HMCKOMas (YHKIIHSA, OC(X) u ﬂ (X) — TIPOM3BOJIbHBIE, HO JIOCTATOYHOE
qucino pa3 auddepeHuupyemMolie GyHKIIUH.

!/
6. CocraButh o6mee .pemieHue ypasHenusa Y + p(X) y= O, €CIIH W3BECTHO
HEHYJIEBOE YaCTHOE PEIIEHHE Y, 3TOTO ypaBHEHHS.

7. Tloka3aTh, 4TO MpPOM3BOJIbHBIE JBaXJ]bl AupdepeHuupyeMble GyHKIUN yl(X) "

Y, (X) SBIISIIOTCS pellIeHUsIMU JTMHEHHOT0 AU depeHnanibHOro ypaBHeHMs.

Y 1 Y
yr
y

!

Y1

"

Y1

8. CocraBuTh OJIHOPOIHOE JIMHEHHOE MU PEepeHIIaTFHOE YpaBHEHHE BTOPOTO MOPSIKa,

"

2
umeromee pemenns Y; = X, Y, =X".

2 .
[Tokazatk, uro pyHkumu X U X IJUHEHHO -HE3aBUCHMBI B HHTEpBAJIC (—OO, OO).

Y6enutbes B TOM, 4TO ONpeAenuTeNlb BpoHcKoro uis 3Tux GyHKIMI paBeH HYINIO B TOUKE

X =0. IMogemy 5T0 He MPOTHBOPEUHT HEOOXOAMMOMY YCIOBHIO JTHHEHHON HE3aBHCHMOCTH
CHCTEMBI PEUICHUH JTMHEHHOTO OJJHOPOAHOTO (P EepeHINaTBEHOTO YpaBHEHUS?
9. Haiitu obmiee pemeHre HEOAHOPOIHOTO JTHHEHHOTO N (HEepEeHITNATEHOTO YPaBHEHHS

BTOpPOTI'O mopsAAKa, €CJIN U3BCCTHBI TPU JINHEMHO-HE3aBUCUMbIE YaCTHBIE €TI0 peuicHu-d yl' yZ n

Ys-

10. Jloka3atb, 9YTO JUIS TOrO0 dYTOOBI JIFOOOE peIICHWE JWHEHHOTO OJHOPOIHOTO
TuQepeHIMaIbHOr0 YPaBHEHHUS C TOCTOSHHBIMU KOA(Q(PHUIHMEHTAMU YAOBJIETBOPSIIO YCIOBHUIO

lim y(X) =0, Heo6X0mMMO U MOCTATOYHO, 4YTOOBI BCE KOPHU XapaKTEePUCTUUYECKOTO
X—>+0

YpaBHCHUA UMCJIN OTPULATCIIbHBIC ,Z[CﬁCTBHTCJILHI:Ie qacCTH.
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Pacuernrble 3aganusa

3anmava 1. Haiitu oOmmit uaTerpan quddepernuansHoro ypaHeHus. (OTBET MpeCcTaBUTh

B BUJIC l//(X, y) =C)
1.1. 4xdx —3ydy = 3x%ydy — 2xy%dx. 1.2 Xy/1+ y? + yy'v1+x? =0.

3anaua 2. Haiiti o6uuii unterpan nugdepeHuaabsHoro ypaBHeHHUS.

2 3 2
3y° +2yX
2.1. y’:y—2+4l+2. 2.2, xy’:%.
X X 2Y° + X
3amaua 3. Haiitu oOmuit uHTerpan nuddepeHImaibHOro ypaBHEHUS.
X+2y—-3 X+y—2
31y = Xray—s 32.y' = Xry—<
2X—2 2X—2

3anaua 4. Haiitu pemenue 3anauu Komm.

41y —y/x=x* y@)=0. 42.y' —yctgx=2xsinx, y(z/2)=0.
3anaua 5. Pemuts 3agauy Komm.

5.1. ydx + (x + ez/y)dy =0, y| =252 (y4 e’ + 2x) y'=y, y =1
3amaua 6. Haittu pemenue 3anaun Komm.

6.1 Y +xy=(1+x)e*y* y(0)=l62 xy'+y=2y’Inx, y(1)=1/2.
3anaua 7. Haiitu oOmmii naTerpan nuddepeHaaibsHOro ypaBHEHUSI.

7.1.3x* ¢’ dx+(x°e’~1)dy = 0.

7.2, [3x2 + ECOSQJ dx —Z—Z(cosgdy =0,
y y y y

3anava 8. ng panHoro nud@epeHnuanbHOro ypaBHEHUS! METOI0OM M30KJIUH MOCTPOUTH
MHTErpanbHyi0 KPHBYIO, IPOXoanLyio uepes Touky M .

81y =y—x’, M(1 2). 82. yy'=-2x, M(0, 5).
3amaga 9. HaliTm NHMHUWIO, MPOXOISIIYI0 dYepe3 TOUKYy |\/|0 ¥ 00Jagaruyo TeM

cBoiicTBOM, uTo B i000it ee Touke M Hopmambsii BexTop MN ¢ konmom Ha ocu OV umeer

JUINHY, pPaBHYIO & , U 00pa3yeT OCTPBIi yToJl C MOJIOKUTEIbHBIM HAllPaBIEHUEM OCH Oy .

9.1. M, (15, 1), a=25. 9.2. My (12, 2), a=20.
3anava 10. Haiitu obmiee pemenue nuddepeHnanibHOro ypaBHeHHUsL.
10.1. y"xInx=y". 10.2. xy" +y" =1.

Tunosoit pacuem (TP-12-14) (npeonazaemcs 10 sapuanmos na epynny)
1-10. B nepBoii ypHe HaxoasaTcs a Oenbix u b y€pHBIX mIapa, BO BTOpO# ypHe- ¢ 6enbix u d
yépHbIX 11apa. 13 nepBoi ypHBI BO BTOPYIO IIEPEIOKUIM 2 MIapa, a 3aTeM U3 BTOPOH U3BIIEKIN
oJuH map. HaliTu BepoATHOCTB TOTO, YTO 3TOT LIap Oeblil.

Bapmant | a| b| c| d
1 12 |8 |3 |5
2 17 |3 |4 |4
3 16 |4 |5 |2
4 5|5 |6 |1
5 14 16 |5 |2
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6 13 |7 |2 |5
7 1119 |6 |2
8 10 |10 |1 |6
9 9 |11 |3 |5
10 8 |12 |12 |6

11-20 Ha 3aBogax A u B uzrotroBierno m% u n% Bcex netaneid. 13 mpoIuisix JaHHBIX U3BECTHO,
yro a% neraneii 3aBoga 4 u b% neraneii 3aBoga B okasbiBaroTCs OpakoBaHHbIMH. CiTydaiiHO
BEIOpaHHAas JIeTalb OKa3bIBaeTCsl OpakoBaHHOW. KakoBa BEpOSITHOCTB TOTO, UTO OHA U3TOTOBJICHA

Ha 3aBoje A?

Bapuant | a| b| m| n
11 15 |25 |80 |20
12 30 |10 |90 |10
13 20 |5 |85 |15
14 5 |30 |70 |30
15 5 |15 |60 |40
16 25 |10 |75 |25
17 30 |20 |55 |45
18 5 |10 |65 |35
19 30 |15 |95 |5

20 20 |10 |20 |80

21-30 BeposTHOCTH MOBPEXKICHHUS MUIIICHN CTPEIIKOM IIPH OJHOM BEICTpelie paBHa p. Halitu
BEPOSTHOCTH TOTO, YTO IPH N BBICTPENIaX MUIICHb OyJIET MOpaXKeHa K1 HE MEHee K U He Oouiee K

pas.

Bapuanr | p K1 K> n

21 021 3 6

22 0,3 600 | 660 |2100
23 0,4|250 |600 | 600
24 055 7 8

25 0,543 57 100
26 0,7 | 1500 | 2700 | 2100
27 0,313 6 6

28 0,6 | 345 | 375 | 600
29 0,8 |86 100 | 100
30 0,9 | 86 94 100

31-40 Cpennee 9uciio caMOJIETOB, MPHOBIBAIONINX B a3ponopT 3a 1| MuHyTYy paBHO M. Haiitu
BEPOSTHOCTH TOTO, YTO 3a BpeMsi N MUHYT NPUOYAYT a) S caMoJIETOB; 0) HE MEHEEe S CaMOJIETOB.
[ToTox mpearmonaraeTcst MPOCTEHIITIM.

Bapuant

31

32

33

34

35

36

37

38

39

40

OIN|O|O1~|O|INO| 01>~

NWO|INOOOINOOWIN

NP WINRRWINIRWIN
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41-50 [TpousBeneHo N HE3aBUCHMBIX UCIIBITAHUH. B Ka)X70M U3 HUX BEPOSATHOCTD MOSBJICHUS
coObITUs A paBHa P. HaiiTu BEpOSTHOCTH TOTO, YTO OTKJIIOHEHHUE OTHOCUTENFHON YaCTOTHI OT
MTOCTOSTHHOM BEPOSTHOCTH 1O a0COJIFOTHOM BEJIMUYMHE HE MIPEBBICUT 3aJaHHOTO YHCIa &.

BapuaHt | N p €

41 200 (0,2 |0,02
42 300 |0,25|0,04
43 400 |0,35|0,05
44 600 | 0,45 | 0,06
45 700 | 0,55 0,07
46 800 | 0,6 |0,08
47 900 | 0,65 | 0,09
48 1100 | 0,7 | 0,05
49 1200 | 0,75 | 0,04
50 300 (0,8 |0,02

51-60. JluckperHas cinydaifHas BeIWYHMHA IPUHUMAET 3HAUYCHHUE X; C BeposTHOCTAMHU Pj. Haiitu eé
MaTEMaTHYECKOE 0XKHUIAHNUE U IUCIIEPCHIO.

Bapuant | X1 | Xo| X3 | P1| P2| P3
51 1 |5 |3 [01]07]0,2
52 4 |7 |1 |04]05]01
53 6 |2 |8 |03|02]05
54 3 6 7 0,6 03|01
55 8 |7 |3 |04(02]|04
56 3 5 7 050104
57 4 [7 |5 [06]02]02
58 4 |5 |6 |05]03]02
59 1 2 8 08(01]01
60 8 |3 |4 |01/05|04

61-70 ILtoTHOCTE pacnpeneNeHus BEPOSTHOCTEH HENMPEPHIBHON CITyJaifHON BETUYHHBI X UMEET
BUJI, TOKa3aHHBIN Ha rpaduke. HaiiinTe HemsBecTHOE YnCI0 M, hyHKIMIO pactpenenenus F(X),
maremarudeckoe oxuganne M(X) u aucnepcuto D(X).

Bapuanm
61
62
63
64
65
66
67
68
69
70

WA NINIRFP(FRPIFPINR
HAlojo|o(h~|bhlwWw|IN|W(T
gl |Rr(oo|o|O~lw|~|O

71-80 IlinoTHOCTH pacipeaesieHus! BEpOATHOCTEH HOPMAIBHO paciipe/ieIeHHON CllydaitHOM
BennurHbl X nMeeT Buja f(x) = ye —ax2+bx+c. HaliTu HeusBecTHOE YHCIIO Y, MATEMAaTUYECKOE

oxxunanue M(X), nucnepcuto D(X), BeposITHOCTb BBITIOJTHEHUSI HepaBeHCTBA O<X< [ u [X-
M(X)| <9d).

Bapuant a b c o B o
71 2 8 -2 1 4 0,1
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72 2 6 -1 2 5 0,2
73 2 4 -3 3 6 0,15
74 2 10 -4 4 7 0,25
75 2 12 -5 S 8 0,05
76 1 2 1 1 2 0,1
77 1 4 2 2 3 0,15
78 1 6 3 3 4 0,2
79 1 8 4 4 5 0,25
80 1 10 5 S 6 0,1

81-90 W3 Tekymiei mpoIyKIuy IpOu3BeAEH BBIOOP pacrpeeéHHON CIlydaitHON BETMYUHBI X
BaJIMKOB. HaliTn peanu3anuio OLeHKH MaTEMaTHYECKOrO 0’KMIaHUS U CTAHJAPTHOTO OTKJIOHEHHUS
pacupenenéHHON CIly4aiHOM BEJIMYMHBI X — OTKJIOHEHUs JuaMeTpa BaJIMKa OT HOMHUHAJIA.

BapuanT | 0T -20 | oT7-15 | oT-10 | o1-5 | 0T 0 | 0TS |o0T 10 | 0T 15 | 0T 20 | OT 25
m0-15 | 10-10 | no-5 | n00 | mo5 | x010 | mo 15| no20 | mo 25 | mo 30

81 7 11 14 25 |50 |40 27 16 7 3

82 6 12 13 26 |51 |41 27 13 8 3

83 5 13 15 24 |52 |42 25 15 8 1

84 4 14 16 23 |53 |42 25 14 7 2

85 3 15 17 22 54 |41 26 13 6 3

86 7 12 15 24 |53 |39 28 12 6 4

87 6 13 16 23 |51 |38 27 16 8 2

88 5 13 17 23 |52 |39 26 15 7 3

89 4 14 18 22 53 |40 25 16 6 1

90 3 11 19 25 |54 |40 24 18 5 1

91-100 Asrtomar dacyet caxap B naketsl. [IpoBeneHa ciydaiiHas BbIOOpKa 00bEMOM N MaKETOB.
Cpenuuii Bec makera caxapa B BEIOOpKe X KT, BRIOOPOYHOE CTAaHIapPTHOE OTKIOHEHHE S Kr. Haiitu
JIOBEPHUTEIBHBIN MHTEPBAN U CPEJHETO Beca IaKeTa caxapa B T€HEPabHOW COBOKYITHOCTH C
JIOBEPUTEIBHOI BEPOSATHOCTBIO P B CIIydae:

A) cTangapTHOE OTKJIOHEHHE aBTOMAaTa G KT

b) crannapTHOE OTKIIOHEHHE aBTOMaTa HEM3BECTHO.

Onpenenutb HEOOXOIUMBIM O0BEM BBIOOPKHM ISl JTOCTHXKEHUS IIHUPHUHBI JIOBEPUTEIHLHOTO
unaTepBana TA . [IpoBepuTh rMIOTE3Y O PABEHCTBE reHEPANbHOM cpeHeit | K.

Bapuanr | X n |o A p S

91 0,99 130/0,01/0,10]0,95] 0,05
92 0,9834/0,07]0,15|0,99 0,10
93 0,97 133/0,03/0,18|0,95| 0,04
94 0,96 | 35|0,06 0,12 0,99 | 0,08
95 0,95/36]0,09|0,19 | 0,95 0,02
96 10132|0,02|0,11 | 0,99 | 0,09
97 1,02 | 370,08 0,13 |0,95 | 0,06
98 1,03 380,04 0,16 | 0,99 | 0,03
99 1,04 139|0,10]0,14 0,95 | 0,17
100 1,05131)0,05]0,17]0,99 | 0,01

101-110 IIpoBenena BeiOOpKa 0OBEMA Ny ACTACH. I1 U3 HUX OKa3aJlMCh OpakoBaHHbIMHU. HaiiTh
JOBEPUTENBHBI HMHTEpPBANT [IOJIM OpaKOBAHHBIX H3MIENHA B TeHEPaTbHOW COBOKYIMHOCTH TS
JOBEpUTENbHON BeposiTHOCTH . OnpenenuTs He0OXOAUMBIM 00bEM BBIOOPKH AJIsi JOCTHKEHUS
IIMPHUHBI JIOBEPUTEIBHOrO MHTEpBaia TA . B moBropHOH BBIOOpKE 00BEMA Ny I geTanei
okazayuck OpakoBaHHbIMU. [loHM3MIACH M 107151 Opaka?
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BapI/IaHT Ny r A p Ny M

101

1000 | 200 | 0,01 | 0,95 | 1100 | 190

102

1100 | 190 | 0,02 | 0,99 | 1150 | 185

103

1200 | 180 | 0,09 | 0,95 | 1250 | 170

104

1300 | 170 | 0,08 | 0,99 | 1330 | 165

105

1400 | 160 | 0,07 | 0,95 | 1430 | 155

106

1500 | 150 | 0,03 | 0,99 | 1570 | 140

107

1600 | 140 | 0,04 | 0,95 | 1620 | 135

108

1700 | 130 | 0,06 | 0,99 | 1780 | 120

109

1800 | 120 | 0,12 | 0,95 | 1900 | 115

110

1900 | 110 | 0,05 | 0,99 | 2000 | 108

111-120 s mpou3BOACTBA KXKIOM M3 N1=53 JeTayiei Mo nmepBoi TEXHOJIOTHH OBLJIO 3aTPavyeHoO B
cpenHeM X; ¢ (BHIOOpOYHAS JAUCIIEPCHS 5,2 CZ). st mpou3BoIcTBa KaxKI0M U3 N,=43 neraneit mo
BTOPO#l TEXHOIOIMH OBUIO 3aTPadyeHo B CpeaHeM Xp ¢ (BHIOOpOYHAS AMCIEPCHS s,° 02) MosxHO
cleNaTh BBIBOJA , YTO IO TEPBOM TEXHOJOTMH TpeOyeTcss B CpeAHEeM OoJbllle BPEMEHH IS

IMPpOU3BOJACTBA OHHOﬁ I[eTa.]'II/I? HOBepI/ITeHBHaH BCPOATHOCTD P.

BapuanTt | X; | % | 5° p

111 384 [31|2 |0,95
112 395 (323 |0,99
113 337 [31|8 |0,95
114 3718 (347 |0,99
115 354 [32|5 |0,95
116 3715 (364 |0,99
117 3717 3|7 |09
118 388 [33|8 |0,99
119 4213 |40|5 |0,95
120 402 344 |0,99

121-130 ITpoBOAUIUCH UCTIBITAHUSI HOBOTO JIeKapcTBa. B akcriepuMeHTe y4acTBOBAIN Ny MYKYHUH
U Ny )KEHIIUH. Y Mp MyXYUH U My KEHIIUH HaOM0namuch modouHsie 3¢P¢dexkTsl. MoXHO 1n
YTBEPkKAaTh, 4YTO MOOOUHBIE 3((HEKTH OT HOBOTO JIEKAPCTBA y KEHIIUH BO3HUKAIOT PEXKE, YeM y
MyxunH? JloBepuTenbHas BEPOATHOCTH paBHA P.

Bapwuanrt | n; m; | np m; | p

121 1000 | 200 | 1100 | 190 | 0,95
122 1100 | 190 | 1150 | 185 | 0,99
123 1200 | 180 | 1250 | 170 | 0,95
124 1300 | 170 | 1330 | 165 | 0,99
125 1400 | 160 | 1430 | 155 | 0,95
126 1500 | 150 | 1570 | 140 | 0,99
127 1600 | 140 | 1620 | 135 | 0,95
128 1700 | 130 | 1780 | 120 | 0,99
129 1800 | 120 | 1900 | 115 | 0,95
130 1900 | 110 | 2000 | 108 | 0,99

131-140 B tabnuie yka3aHa 1eHa ToBapa ¢ (eBpais no mail. HaliT cooTBETCTBYIOIINE MH/IEKCHI
pocTa U IpUpocTa, a TaK ke COOTB. IIENHbIe U 0a3UCHbIE MHAEKCHI (PeBpaib — 0a30BbIi Mecsl)

BapuanT | ¢eB | mapT | anpens | maii
131 20 |30 50 75
132 30 |45 70 90
133 25 |40 50 80
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134 40 |70 85 100
135 25 |50 70 100
136 20 |45 50 70
137 30 |40 45 60
138 40 |50 60 80
139 45 |55 70 80
140 35 |50 60 90

141-150 M3BecTHBI nanHbIe M0 00BEMY npoaax ToBapoB A, b, B, I' B 2006 roay u poct 00béMa
nponax (B %) B 2007 rony. Haiitu cpennuii muHaeKC pocra.

Bapuant | O6béM npogax Poct 06béMa npoax
A|b |B |T A |b B |T
141 201305075 |10 |15 |5 20
142 3045|7090 |30 |10 |20 |25
143 251405080 |20 |5 40 |10
144 40170]185|100|{40 (30 |10 |5
145 25(50|70]{100|10 |20 |15 |5
146 2045|5070 |5 20 |15 |10
147 30(40|45|60 |30 |15 |20 |5
148 4015016080 |5 40 |50 |30
149 4515570180 |40 |10 |25 |20
150 35(50|60{90 |25 |20 |30 |15

151-160 Tlo pesynpTaram HaOMIOJCHUN HAWTH OIEHKH KOX()(PHUINEHTOB YpaBHEHHS JMHEWHOU
perpeccun y=a+bx, xko3dpduunent xoppensiuun ITupcona, kodpduument nerepmuHanuu. Jlath
MPOTHO3 TSI X=Xg.

Bapuant
151
152
153
154
155
156
157
158
159
160

Kpurepun olleHKH TUIIOBBIX PACYETOB:

— OIIEHKa ‘“3a4T€HO” BBICTABISETCS CTYIEHTY, €CIM OH MpPaBUIbHO IPUMEHSET
TEOPETUYECKHE TOJOXKEHHUSI Kypca IpPH pEelIeHUH TUIIOBBIX PacueToB, BIIAJICET HEOOXOAMMBIMU
HaBbIKaMU M MPUEMaMH UX BbIMOJIHEHMUS,;

— OIIEHKA “He 3a4TeHO” BBICTABIIAETCS CTYACHTY, €CIIM OH HE 3HA€T 3HAYUTEIbHOW 4acTu
IIPOrpaMMHOI0 MaTepHajla, B pacdeTHOM 4YacTH THUIIOBOTO pacyeTa JOINYCKAET CYIIECTBEHHBIE
OLITMOKH.

>
S

WIN PO O|IRWF
Q1O N |~ OO 01
NP WINW WO N>

O|o|h~|jojolOA~IN OO

olo|p~N|Nlo|w(N o N
ARlMo|lo|r oS0

N[ RN loo|Nd|No| N

NIWH|OIO|W| |k (W ol

oNvo|l~o|lw|hBNloo| s~

QIO WWO1O|FL| 01N
DN NOIW |-

D
D
oo

Yemuvii onpoc — HanOomnee pacnpOCTPaHEHHBIH METOJl KOHTPOJI 3HAHUN Y4aIlUXCsl.
ITpu ycTHOM OIlpoce yCTaHABIMBAETCSI HEMOCPEICTBEHHBIM KOHTAKT MEXAY NPENoJaBaTeieM U
ydaliumcs, B IIpoLecce€ KOTOPOro IPenoAaBaTeilb IONIYy4aeT IIUPOKHE BO3MOXKHOCTU JUIS
U3y4eHHs HHIMBHyaTbHBIX 0COOEHHOCTEH YCBOGHUS YJalllUMUCS Y4eOHOTO MaTepHraia.
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[lenp ycTHOro ompoca: NpOBEpPKAa 3HAHUM YYalIMXCsA; MPOBEPKA YMEHHH ydallluXcs

nyOJIMYHO U3NIaraTh Matepualt; GOpMHUpPOBaHHE YMEHHM MyOJIUYHBIX BHICTYIIIICHH.

4.1.1. Bonipocsl yeTHbIX onipocoB (YO-1 — YO-16) no temam

No Tema Bomnpochl yCTHBIX OpOCOB
1 2 3
1 | Jluneitnas anreOpa 1) MaTtpwuiisl.
2) JIvHeHbIe onepaluy HaJl MATPULIAMH.
3) YMHOKEHUE MaTPHULL.
4) Onpenenureny n-HOro MOPsJIKA U UX CBOMCTBA.
5) Martpuna, oOpaTHast JaHHOM.
6) Panr matpuiipl.
7) CucreMbl TUHEHHBIX anreOpanyecKux ypaBHEHHIH.
8) OCHOBHbBIC TIOHSTHSI.
9) Mertobl pereHust CUCTEM JIMHEHHBIX YpaBHEHUH.
10) Kpurepuii COBMECTHOCTH.
11)  IlpunoskeHus: TUHEHHOM anreOpol.
2 | AnamuTHueckas 12)  Bekropsbl.
reoMeTpust 13)  Omnepauun HaJ BEKTOpaMHU.
14)  CucteMbl KOOPAMHAT HA IUIOCKOCTH U B IPOCTPAHCTBE.
15)  Ilpocreiilme 3a1a4u B KOOpHHATAX.
16) CmocoObl 3a1aHKsI IPSMOUN HA TNIOCKOCTH U €€ yPaBHCHHSI.
17) AdduHHBIE W METpUYECKHE 3aJaud TEOPUH MPSIMOl Ha
TUTOCKOCTH.
18)  JIunum BTOPOTO MOPSIIKA.
19)  DJeMeHThl aHAJMTUYECKON T€OMETPHH B IIPOCTPAHCTBE.
3 | [ocnenoBatensHoct | 20)  YUwucnoBas MOCIeA0BATEIBHOCTD U €€ MPEAE.
U bl 21)  Teopemsl 0 mpeenax MOCIEA0BATEIbHOCTEH.
22)  YwucnoBoi ps.
23)  Ilpu3HaKu CXOIMMOCTH YHCIOBBIX PSIIOB.
24)  3HaKOMEepEeMEHHBIE PSIbI.
25)  AOGCOIOTHAS M YCIOBHASI CXOJIUMOCTb.
4 | Juddepennumanpaoe 26) Ilpenen pyHkumu.
HCYHCIICHUE 27)  IlpousBojHas.
28) IlpaBuna muddepeHunpoBaHus.
29) Tabnuiia mMpOU3BOIHBIX.
30) IIpowmsBomHas CIOKHOHN QyHKIUU.
31) IIpou3BOJHBIEC BHICIINX HOPSIKOB.
32)  Juddepenuman GpyHKInm.
33) Hutepnperariyisi IpOU3BOIHOM.
34)  Bospacranue u yObIBaHHE (PYHKIIHU.
35)  DkcTtpeMyM (QYHKIHH.
36) HauGonpmiee W HawMeHbIee 3HAYCHHS (YHKIHMM Ha
oTpe3Ke. BBIYKIIOCTh ¥ BOTHYTOCTh KPUBOM, TOYKH ITepernoa.
37)  HccnenoBanue GpyHKIMU ¢ TOMOUIBIO TPOU3BOIHOM.
38)  IlpuioxeHus IPOU3BOTHOM.
5 | NurerpanbsHOE 39) HeompeneneHHbIN HHTETPAI, CBOMCTBA.
HCUYUCIICHUE 40)  Tabnuia HHTETPAJIOB.
41)  3ameHa mepeMEHHOU B HEOIPEACICHHOM HHTETpaJe.
42)  HuTerpupoBaHUE IO YaCTSIM.
43)  HHTerpupoBaHUE pallMOHAIBHBIX APOOCH.
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44)

HHTerpupoBanyue UppaLMOHAIBHBIX BBIPAKECHUMN.

45)  HuTerpupoBaHUE TPUTOHOMETPHUCCKUX BBIPAKCHHIA.

46)  IloHsATHe ONpPEIeICHHOTO HHTETpaJa.

47)  ®dopmyna Herotona-Jleiionuna.

48) 3ameHa mNEpPEeMEHHOW M WMHTETPUPOBAHHME IO YaCTsIM B

OIIPECACIICHHOM HMHTETpAJIC.

49)  TlpunoxeHus ONpeNIeICHHOT0 HHTerpaa.
6 | Bekropubiii ananmuz 1 | 50)  DyHKIHUU HECKOJIBKHUX MMEPEMEHHBIX.
3JIEMEHTBI TEOPUU 51) JIuHUM ¥ IOBEPXHOCTH YPOBHSI.
TTOJIst 52)  YacTHbIEe IPOU3BOIHEIE.
53) CkanspHoe moJe.
54)  IIpousBojHas IO HAIIPABICHHMIO.
55) TI'pamueHt u ero GU3NYECKUIl CMBICIT.
56)  JIBoiiHbBIC U KPUBOJMHEHHbBIC HHTETPAJIBI.
57) ®opwmyna ['puna.
58)  BekropHoe moIe.
59) Porop Bekropa.
60) IloreHIMAaILHOE MOJIE.
61) Omneparop ['amusbTOHA.
7 | F'apmoHMYecKuid 62) Ilepuoauyeckue BEITHYHHBL
aHaIIN3 63) Psag @ypse,
64) koadduiuentsr Dypbe.
65) Pasnoxenue ¢pyHkumii B psg Pypee.
8 | Huddepenimanpapie | 66)  IloHsTHE 00BIKHOBEHHOTO AU (GEPEHIIMATEHOTO YPABHEHHS
YpaBHEHHUS U ero MopsKa.
67) JduddepeHunanbHpie ypaBHEHHS TIEPBOTO MOPSIKA.
68) Teopema Korm.
69) Meronsl peuieHus — audEpeHIHANTBHBIX  ypaBHEHUIt
MIEPBOTO TTOPSIKA.
70)  VYpaBHEHUs BBICHIMX IOPSIKOB, IOMYCKAKOIINE TOHWKEHHIE
Mopsi/Ka.
71)  JluneiiHble OIHOPOAHBIE W HEOMHOPOIHBIC YPABHEHUS
BBICIIIETO MOPSAKA C TOCTOSTHHBIMU K03 purmenTamu.
72)  TlpunoxeHwsl.
9 | YucneHHble METOIBL, 73)  UwcreHHbBIC METO/IbI JIMHEWHOW alreOphl.
OcHOBBI 74)  Metonsl  pelleHHs HENMHEWHBIX 3a1ad  CKaJSIPHBIX
BBIYUCITUTEIFHOTO YpaBHEHHIA.
HKCHEPUMEHTA
10 | Oyukuun 75)  Tloje KOMILJICKCHBIX YHCEII.
KOMIUIEKCHOTO 76)  Pazauunblie GOPMBI KOMIUIEKCHOTO YHCIIA.
MEPEMEHHOT 0 77) Pemenue anreOpanuecKux ypaBHEHU Haja  TOJIEM
KOMIUIEKCHBIX YHCETI.
78)  DyHKIUH KOMIUIEKCHOTO MIEPEMEHHOTO.
79)  Muddepennmpopanue byHKIMI KOMIIJIEKCHOTO
MIEPEMEHHOTO.
11 | DaemMeHTHI 80) JluneitHOE MPOCTPAHCTRBO.
(GYHKIIMOHAIIBHOTO 81) HopmupoBaHHOE IPOCTPAHCTBO.
aHaIn3a 82)  JluueitHbIil onepaTop.
83) Merox cKaThIX OTOOPAKESHHH.
12 | Teopus BepostHocTeit | 84)  CoOBITHS U MX KITaCCH(PHUKALIHSL.
85) Kiaccuueckoe onpenieneHue
86)  BEpOSATHOCTH.
87) T'eomerpuyeckasi BEpOSITHOCTb.
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88)  Teopembl CIOXKECHUS © YMHOXCHUS BEPOSTHOCTEH.

89) IloaHast BEpOATHOCTb.

90) dopmyia baiieca.

91) IloBTOpEHHE UCIIBITAHUIA.

92) ®opmymsl [lyaccona u bepnymu.

93) JlokanbHas ¥ MHTErpaibHas TeopeMa Jlammaca.

94)  [uckperHas cilydyaiiHasi BEIMYMHA, P PACIIPEICIICHHS.

95) YucnoBble XapaKTEPUCTHKH  JUCKPETHOW  CIydailHOMN

BennuuHbl. WHTerpanbHas u  nuddepeHnuanbHas  QyHKIHHA
CIIy4aiiHOM BEJINYMHBI.
96) YucrmoBble XapaKTEPHUCTUKH HEMPEPHIBHON  CITydailHOMN

BeJIMYMHBL. HadanbHbie M IEHTPaIbHbIC MOMCHTHI.

97)  3aKkoH OOJBIINX YHCEIL.

98) CucTeMsl ClTy4aiiHbIX BEJIHYHH.

99)  OcHOBHBIC pacnpeAeICHuUs CIyYalHbIX BEIUYHH.

13 | Cnyuaiinbie 100) ITomsTHE CIy4aiiHOTO MpoIecca.
MPOLECCHI 101) MapkoBCKHii CiTydaliHbIN MPOIIEcC.
102) Ilenu MapkoBa
14 | Maremaruyeckas 103) TI'enepasibHasi COBOKYITHOCTb, BHIOOPKA.
CTaTUCTUKA 104) CpoxHbie XapaKTEPHUCTUKH BHIOOPKH.
105) I[loauroH u rucTorpaMma.
106) DOmnupuueckas GYHKIHS pacupeaeIeHusl.
107) CrarucTuyeckas OlCHKA.
108) TpeboBaHus K OLIEHKE.
109) ToueuHbIc OIICHKH MTAPAMETPOB pacIpeICICHHUS.
110) /[loepurtenbHas BEPOSTHOCTb.
111) UHTrepBaiabHBIE OICHKHU MapaMETPOB paclpeIeICHHUS.
112) ®yHKIMOHAIBHAS 3aBUCHMOCTD M PErPECCHSI.
113) KoadduimeHT Koppesiuu.
114) OueHka mapaMeTpOB JIMHEHHOW pErpeccud METO0M
HAaNMEHBIINX KBA/IPaTOB.

15 | Cratuctuueckoe 115) Metoapl 00pabOTKH IKCIEPUMEHTATIBHBIX JaHHBIX.
OLICHUBAaHHUE U 116) IIpoBepka  CTATHCTHYECKMX  THUIOTE3 O  3aKOHAaX
IIpOBEpKa rMIIOTE3. pacripesieneHus
CratucTtuueckue 117) TIlpoBepka THIOTE3bl O HOPMAIBLHOM pacHpeaCICHUH
METO/bI 00paboTKU reHepaJIbHON COBOKYITHOCTH.
skcriepuMeHTanbHbiX | 118) Kpurepwmit cornacus [Tupcona.

JTAHHBIX
16 | Bapunanmnonnoe 119) IIpumepsl 3a1a4 BApUAIIMOHHOTO HCYUCIICHUSI.
HCUYUCIIEHUE U 120) dyHKIMOHA, €T0 BapHallus.
ONTHMAJIHLHOE 121) DxkcrpemyM (yHKIHOHAIIA.
yIpaBIICHHUE 122) HeobOxoaumoe yCIOBUE SKCTPEMyMa.
123) Ilepsas Bapuarusl.
124) TIpocreiimas 3aga4a BapuallMOHHOTO UCYUCIICHUSI.
125) VYpasHenue Diinepa.
126) YacTHble cy4au HHTETPUPYEMOCTH YpaBHEHUs Diijepa.
127) OyHKIMOHAJBI C IPOU3BOIHBIMH BBICIIETO MOPSIKA.
128) DOkcrpeMyMbl (DYHKIMOHAIIOB, 3aBUCSIIUX OT HECKOIBKHX
byHKIHIA.

129) OyHKIHMOHATBI OT (YHKIUI HECKOIBKHX MEPEMEHHBIX.
130) 3amaua Ha YCIIOBHBIH IKCTPEMYM.

131) Teone3uveckue KpHUBBIE.

132) 3amaua ¢ HOABUKHBIMH I'PaHHUIIAMHU.
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133) VYcnoBue TpaHCBEpCAIbHOCTH.
134) Tlone skcTpemareii.
135) HekoTopbie MPUIIOKEHUS BAPHAIIMOHHOTO MCUUCIICHHSL.

KpuTepuu o1ieHKH 3aIlUTHl YCTHOTO OMpOca:

— OIIEHKA ‘“3a4TEHO0” CTABUTCS, €CIU CTYACHT JOCTATOYHO IMOJHO OTBEYAET
Ha BOINPOC, Pa3BEPHYTO apPryMEHTHPYET BBIABHUTAacMbIC MOJOKEHHS, MPUBOIUT
yOenuTenbHble  NpUMEphl, OOHApY)XMBAeT  IOCJIEIOBATEIbHOCTh  aHANN3a,
JIEMOHCTPUPYET 3HAaHWE CHEHHAJbHOW JHUTEepaTypsl B paMKax y4eOHOTo
METOJIUYECKOTO KOMIUIEKCA U JOTIOJHUTEIbHBIX HICTOYHUKOB HH(OpMaILINu;

— OLIEHKa ““He 3a4TEHO” CTAaBUTCS, €CJIM OTBET HEAOCTATOYHO JIOTMYECKH
BBICTPOEH, CTYAEHT OOHapyXHuBaeT cJaab0CTb B PAa3BEPHYTOM PACKPBITHH
poheCCUOHANIBHBIX TTOHSATUM.

4.2. ®OH/1 OLICHOYHBIX CPEACTB JI MPOBEACHHUS MPOMEKYTOUHOM aTTeCTALUA

[TpoMeXyTOYHBI KOHTPOJIb OCYILIECTBISETCS B KOHIIE CEMECTpa IO HTOraM OCBOCHUS
nucuuiuiiHbl: 3auet (1, 3 cemecTpsl); ak3ameH (2, 4 cemecTphl).

4.2.1. IlpumepHbIe Bonpockl K 3auery (1 cemecTp)

[lepeuenp KoMIeTEeHINH (YACTH KOMIIETEHLIMI), TPOBEpsieMbIX oleHOuUHbIM cpencTtBoM: OIIK 4,
IIK 13

[IpumepHbie Bonpock! k 3aueTy (1 ceMecTp) mpuUBeIeHbI HUXKE.

1. Marpuusl. JIuHeliHbIE ONepaliiy HaJl MaTpULIAMHU.

2. YMHOKEHNE MaTpULL.

3. Omnpenenurenu. CBOMCTBA ONPEAEIUTENCH.

4. Martpura, oOpatHast JaHHOM.

5. Panr matpuiisl. DnemMeHTapHble IpeoOpa3oBaHus MATPHIL.

6. CucteMbl TUHEHHBIX anredpandeckux ypaBHeHHH. OCHOBHBIE MTOHATHSL.
7. Meton Kpamepa penieHus onpeneaceHHON CUCTEMBI JINHENHBIX ypaBHEHUM.
8. MaTtpu4HbIl METOJ PELICHUS OIPEIEICHHON CUCTEMBI TMHEHHBIX YPaBHEHUMN.
Q. HccnenoBanue cucTeM JIMHEWHBIX ypaBHEHUH. Kpurepuii COBMECTHOCTH.
10. Meron I'aycca pemenus TUHEHHBIX CHCTEM.

11.  Bexkropsl. OcHOBHBIE MOHATHS. JIMHEHHBIE ONEPALIMH HAJl BEKTOPAMH.
12.  Basucel wiockocty U npoctpancTBa. CHCTEMBI KOOP/IMHAT.

13.  Cxkanspnoe ymMHOKeHHE BEKTOPOB. IIpHIIOKEHHS.

14.  BexropHoe ymHOXkeHHE BeKTOPOB. [IpHioKeHus.

15. Cwmemannoe ymMHOXKeHHE BEKTOPOB. IIpHiIokKeHus.

16. Cnoco6bl 3amanus npsAMoOli Ha INIOCKOCTHU U €€ ypaBHEHHS.

17. AQdunnsle 3anaum TeOpuH MPAMOIi HA TIOCKOCTH.

18.  Merpuueckue 3anaun TeOpUH NPSAMOI Ha MIOCKOCTH.

19.  Oxpyxuocts u smnunc. Kanonndeckue ypaBHeHHs.

20. Tunep6ona. KaHoHMUYeCKOE YpaBHEHHE.

21. TlapabGona. KaHoHUUYeCKOE ypaBHEHHE.
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22,

Omnpenenenne GpyHkiuu. [loHATHE YUCTOBON TTOCTIETOBATEIBHOCTH.

23. Tlpemen 4uciOBOM ToOCHenoBaTeNnbHOCTH. OCHOBHBIE TEOpeMbl O IIpejenax
T10CIIEI0BATENLHOCTEIA.

24.  Tlonarue uncnoBoro psaga. Yactuunas cymma psaga. CXOAUMOCT.

25.  Heo6xomumbiii MPU3HAK CXOUMOCTH psifa. CiaeacTBue.

26. TIpusnak cxomumoctu Jlanambepa.

27. Tlpusnak cxomumoctu Komm.

28.  TlpusHak cpaBHEHHS.

29.  Psn JleitOuua.

30.  A6comoTHas U ycIOBHas CXOIUMOCT.

31. TIIpenen ¢pyukimu. OCHOBHBIE TEOPEMBI O IIpeenax GyHKIHMIA.

32. Tlonarue npousBopHoil. OcHoBHBbIE IpaBuna auddepenuuposanus. Tabauia
IIPOU3BO/IHBIX.

33.  Jduddepenuupopanue CIOXKHOH (YHKIUH, MPOM3BOAHLIE BBICIIMX IOPSIKOB.
Huddepenmnmar.

34.  MuTepnperalyuy IpOU3BOIHbIX.

35.  TIIpasuno Jlonurans.

36. Monoronnocts Gynkiuu. [IpoMexKyTKH BO3pACTaHHS U yObIBAHUS (YHKIIUH.

37.  DkcrpeMyM QyHKIHH.

38.  Hawubomblee 1 HaMMeHblIee 3HaYeHUs (YHKIMU HA OTPE3KE.

39.  BmimyknocTs, BOTHYTOCTh KpuBoii. Touky neperuoa.

40. O6mias cxema uccie0BaHus (yHKIHHY.

4.2.2. IIpumepHbIe BONPOCHI K IK3aMeHy (2 cemecTp)

[lepeuenp KOMIETEHIINH (YaCTH KOMIIETEHLIUI), MPOBEpsieMbIX oLleHOUHbIM cpeacTtBoM: OIIK 4,

I1IK 13

©CoNoO~WNE

PR R R R R R R
cONo O~ wWDNDEO

[TonsiTve HeonpeneneHHoro nurerpaia. CBolcTBa.
HenocpencTBeHHOE MHTErPUPOBAHMUE.

MeToabpl UHTETPUPOBAHUSL.

WHTerpupoBaHue paltoHaIbHBIX Jpo0ei.
HHTerpupoBanne HppalMOHAIBHBIX BBIPAKEHUN.
WHTerprpoBanne TPUrOHOMETPUUECKUX BBIPAKEHUN.
Omnpenenennslit uurerpain. ®opmyna Hetotona-Jleitouuma.
[TpunoxkeHus onpeaeseHHOro HHTerpaia.

[TonsiTre QyHKIMN HECKOIBKUX EPEMEHHBIX.
Huddepenunponanre pyHKINNH HECKOJIBKUX MEPEMEHHBIX.
Cxkanspnoe none. [Ipon3BoHas o HanpaBJIeHUIO. I’ pagueHT.
[TonsiTne nBOMHOrO MHTErpana. CBOMCTBA.

Brrunciienre ABOMHOTO HHTErpasia.

KpuBonunerinsiii uaterpan I poaa.

Kpuonunerinsiii uaterpan Il pona.

®opmyina ['puHa.

[ToHsiTHE BEKTOPHOTO TOJISL.

Porop BekTopa.
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19.
20.
21.
22,

[lepeuenp KoMIETEHIINH (YaCTH KOMIIETEHLINI), IIPOBEPsiEMBbIX oLleHOUHbIM cpeacTtBoM: OIIK 4,

[TorenuunansHoe nose. [lorenuumann.
TpuroHomeTpu4ecKui psu.

Psan @ypre pynkuu. Koaddbunuentsr Oypre.
Paznoxenue pynkuuu B psag Oypee.

4.2.3. llpumepHbIe BOnpockI Kk 3a4eTty (3 cemecTp)

[K 13

1. Huddepenunansusie ypaBHeHUs. OCHOBHBIE TOHSATHS.

2. VYpaBHEHUS ¢ pa3AeISIONMUCS TEPEMEHHBIMHU.

3. Ypasuenue bepuyiu.

4, JIvHeiHbIe OHOPOTHBIC YPABHEHHSI IIEPBOTO TOPS/IKA.

5. VpaBHeHHUE Y = fx ),

6. VYpaBHeHHE Flay'.y)= o

1. VpasHeHnue Flyy"y") =0,

8. JIvHeiHbIe OJHOPOIHBIC YPAaBHCHHUS BBICIIUX MOPSIKOB C  TOCTOSHHBIMHU
KO3 PHUIHEHTaAMH.

9. JIvHeiHbIe HEOIHOPOJHBIC YpPAaBHCHHUS BBICIIMX TMOPSAKOB C TOCTOSHHBIMHU
Koa(urmeHTamu.

10.  YmucnenHble METO/BI PENIEHHS JTUHENHBIX CHCTEM.

11.  YwucneHHble METOBI PELIEHHS ANT€OPANIECKHX YPABHEHHIA.

12.  Pasnoxenune Qpynkuuu B crenennoi psaa. ®opmyna Teiinopa.

13.  TlpubnmxeHHOE BHIYMCIIEHHE MHTETPAJIOB.

14.  Tlpubnmxennoe nunTerpupoBanue P epeHIIManbHbIX ypaBHEHHIA.

15.  Tlone xommiekcHBIX uncen. Anredpandeckas GopMyia KOMIUIEKCHOTO YHCII.

16.  Tpuronomerpuueckas GopMyia KOMILIEKCHOTO YHCIIA.

17.  ®ynkuuu koMIIeKcHOro nepeMeHHoro. OCHOBHBIE MOHSATHS.

18.  uddepenunpopanue GpyHKIMIA KOMIUIEKCHOTO IEPEMEHHOTO.

19.  Jluneiinoe npocTpaHcTBO.

20.  Hopwma Bektopa. JIuHelHOe HOPMUPOBAHHOE IPOCTPAHCTRO.

21.  Oneparop cxarus.

22.  TlpuHIMI CKATBIX OTOOPAKEHHMIA.
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I1IK 13

4.2.4. IlpumepHbIe BONPOCHI K 3k3aMeHy (4 cemecTp)
[TepevyeHsr KoMIeTEHITNN (YaCTH KOMIIETEHITUH), MPOBEPsIeMBIX OrleHOUHBIM cpenctBoM: OIIK 4,

1. DeMeHTBH KOMOMHATOPHKH.

2. CoObITHS ¥ UX KJIaCCH(HKAIIHS.

3. Knaccuueckoe onpe/eeHue BEPOSTHOCTH.

4, I'eoMeTpHYeCcKas BEPOSITHOCT.

S5, TeopeMbl yMHOXKEHUS BEPOSTHOCTEMN.

6. TeopeMsl CII0KEHUsT BEPOSTHOCTEN.

1. [TonHast BEPOATHOCT.

8. ®opmyiel belieca.

Q. ®opmyansl [Tyaccona u bepaym.

10. JloxansHas Teopema Jlamnaca.

11. Wurerpansuas Teopema Jlamnaca.

12. Tlpocreiimmii 1OTOK COOBITHIA.

13. Jluckpernas cnywaiimas Bemuuuna. Psp  pacnpenenenus. UuclnoBble
XapaKTEPUCTHKH.

14. ®ynxuunm pacupenenenus.

15.  Yucnosble XapaKTepUCTHKM HEMPEPHIBHOI CITyYaiilHON BEJTMYUHDI.

16. BuHOMHHaNBLHOE pacrpejieleHHtE.

17. PasHOMepHOE pacnpeseleHue.

18. TlokasarensHoe pacmpejeneHue.

19. HopmansHoe pacnipeieieHue.

20. TenepanbHas COBOKYITHOCTh M BHIOOPKA.

21.  TlonuroH u rUCTOrpamMma 4acTor.

22. Dwmupuyeckas QYHKIMS PacIpeIeIeHus.

23. TenepanbHas U BEIOOPOUHAS CPETHUE.

24. TenepanbHas U BHIOOpOUHAs aucrepcuu. McrpapieHHas AUCIepCHs.

25.  JloepuTenbHas BEpOATHOCTD. JlOBEPHTENLHBIN HHTEPBAIL.

26. JloBepuTenbHble ~ MHTEpBaAbl Il MAaTeMaTHYECKOTO  OKHAaHUS

HOPMAaJILHOTO pacrpeesieHusI.

27,
28.
29.
30.
31.
32.
33.
34,
35.
36.

[IEPEMEHHBIX.

37.
38.

[TonsATHe cTaTMcTHYECKON THIIOTE3Bl. KpuTepuil NpOBEpKH TMITOTESHI.
[IpoBepka cratuctuyeckux runores. Kpurepnii cornmacus [Iupcona.
Cucremsl cinydaliHbIX BeJIMUMH. KoppensinuoHHas 3aBUCUMOCTb.
JIuneiinas koppemsuus. [Ipsmbie perpeccuid.

DNEMEHTBI TEOPUH CIy4alHBIX IPOLIECCOB.

Bapwnanus u ee cBoiicTsa.

VYpaBHenus Diliepa.

IIpocreiine ciydan HHTETPUPYEMOCTH YPAaBHEHUSL.

OyHKIIMOHABI, 3aBUCAIINE OT MPOU3BOIHBIX 00JI€€ BEICOKOTO MOPSI/IKA.

OYHKIMOHANBI, 3aBUCSIIAE OT (YHKIMA HECKOJBKUX HE3aBUCHUMBIX

BapuanuonHnsle 3ajauu B mapaMeTpudeckoi popme.
IIpunoxeHust BapuallMOHHOIO UCYUCIICHUS B MEXAHUKE.
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39. Ipocreiimas 3a1aua ¢ NOABMKHBEIMU MPAHULIAMH.
40. BapuauuoHHbIE 332Uy HA YCIOBHBIN SKCTPEMYM.
41. Wszonepumerpuyeckas 3ajaya.

42.  Tlone »kcTpemaneii.

Elx,v.p,

i’
43. ®ynkuus y') Beiieptpacca.

44,  JlocraTouHble yCIOBHS SKCTpeMyMa (yHKLIMOHAJIA.

4.3. Kpurepuu OueHKH 3HAHUN M NMPAKTHYECKUX HABBIKOB CTY/I€eHTOB

K ¢opmaMm KOHTpOIS OTHOCUTCS 3auem — 3TO (OpMa NMPOMEKYTOYHOH aTTeCTAIHH
CTyJIeHTa, omnpejesisieMas yueOHbIM IJIaHOM MOATrOTOBKU mo HampasieHuto BIIO. 3auer ciyxut
(dopMOii MPOBEPKH YCIEIIHOTO BBIMOJHEHHS CTYACHTAMH NPAKTUYECKUX 3aHATHH U YCBOCHHSA
y4eOHOro Marepuaa JIEKIIMOHHBIX 3aHATUH.

Kpumepuu nonyuenuss cmyoenmamu 3auemos

«3auem» CTaBUTCS, €CIU CTYAEHT CTPOMT CBOM OTBET B COOTBETCTBMM C IUIaHOM. B oTsere
OpPEACTaBICHbl  pa3UYHble MOAXOAbl K mpolieMe. VYCTaHABIMBAET COJEpXKaTeIbHbIC
MEXIIPEJMETHbIE CBSI3U. Pa3BEepHYTO apryMEeHTHUPYET BBIJIBUTA€MbIE I1OJOKEHHUS, MPUBOJIUT
yOeauTeNbHble MPUMEPhI, 0OOHAPYKUBAET IOCIEIOBATEIbHOCTh aHAINW3a. BBIBOJBI NpaBUIIbHBI.
Peur rpamoTrHa, wucnonb3yercs npodeccHoHadbHas ~JieKcHKa. JleMOHCTpupyeT 3HaHue
CHEIMaJIbHOM JUTEepaTyphl B paMKax Y4eOHOTO METOJMYECKOTr0 KOMILJIEKCA M JOIMOJIHUTENbHbBIX
HCTOYHUKOB HH()OPMAITUH.

«Heszauem» craBUTCA, €CIM OTBET HEJOCTATOYHO JIOTUYECKH BBICTPOEH, IIJIaH OTBETa
cobuosiaetes HenocsenoBarenbHo. CTyIeHT 0OHapyKHUBAET CIa0OCTh B pa3BEPHYTOM PACKPBITUU
npodeCCHOHATIBHBIX MOHATUN. BbIBUraeMble MONOXKEHUS ACKIAPUPYIOTCS, HO HEIOCTATOYHO
apryMeHTupyrorcsd. OTBET HOCHT INPEUMYLIECTBEHHO TEOPETHUUECKUH XapakTep, NpUMEPBI
OTCYTCTBYIOT.

OKx3amen ABISETCS 3aKIIOUYUTEIBHBIM 3TalloOM IMpolecca (pOPMUPOBAaHUS KOMIETEHLIUU
CTYJEHTa IPU U3YYE€HUU TUCHUIUIMHBI WIM €€ YaCTU U UMEET LeJIbIO IPOBEPKY U OLEHKY 3HAaHUU
CTYJEHTOB 10 TEOPUM M NPUMEHEHUIO MOJIYYEHHBIX 3HAHUH, YMEHUW M HaBBIKOB IPU PELICHUU
NPaKTUYECKUX 3a7ady. DK3aMeHbl MPOBOAATCA IO PACHUCAHUIO, CHOPMHUPOBAHHOMY YUEOHBIM
OTJEJIOM U YTBEPKACHHOMY IPOPEKTOPOM MO y4yeOHOIl paboTe, B CPOKH, MPeTyCMOTPEHHBIE
KaJIeHJapHbIM rpadukom yuebHOro mporecca. Pacnucanue sk3aMEeHOB JIOBOJAUTCS /IO CBEJCHHS
CTYJCHTOB HE MEHEE 4eM 3a JIB€ HEAENM 10 Haudaja 3K3aMEHAllMOHHOM CeCCHUU. DK3aMEHbI
IPUHUMAIOTCS MPENO0IaBaTesIMU, BEAYIIMMHU JEKINOHHBIE 3aHATUSA. B OTAENBHBIX Cilydasx IpH
0O0JIBIIOM KOJIMYECTBE TPYII y OJHOTO JIEKTOpa WM MpU OOJBIION YHCIEHHOCTH TPYIIBI C
pa3pelieHus 3aBeayrouiero kageapoi 1onyckaercs NpruBiIeYeHre B TOMOIIb OCHOBHOMY JIEKTOPY
npernojaBaTess, IPOBOAMBILIEr0 NPAKTHUECKHUE 3aHATHS B TPyMIax.

DK3aMeHbl TMPOBOJAATCA B YCTHOM Qopme. DK3aMeH MPOBOAUTCS TOJIBKO MPH
IPEIbABICHUMN CTYJEHTOM 3au€THOW KHWKKM U TPU YCIOBHM BBIIOJHEHUS BCEX KOHTPOJIBHBIX
MEpONPHUATHHA, MPETYCMOTPEHHBIX y4eOHBIM IUTaHOM M paboueil mporpaMMmoill Mo Hu3ydaemoi
JUCHUIUIMHE (CBeleHUs (PUKCHUPYIOTCS JOMYCKOM B 3JEKTpPOHHOH BemomoctH). CTyaeHTam Ha
9K3aMeHe MpPEeJOCTaBIIeTCs MpaBo BhIOpaTh ONMH M3 OmieToB. Bpems MOATOTOBKM K OTBETY
cocraBisieT 30 MuHyT. [I0o MCTEUeHNM YCTAaHOBJIIEHHOIO BPEMEHH CTYIEHT JOJDKEH OTBETUTH Ha
BOIPOCHI 3K3aMEHAIMOHHOTO OujeTa. Pe3ynbraThl s5K3aMeHa OLIEHUBAIOTCS M0 YEThIpeX0allIbHOMN
cucteMe («OTIMYHOY, «XOPOIIO», «yJAOBIECTBOPUTEIILHOY, «HEYIOBICTBOPUTEIBHO») U 3aHOCSATCS
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B 3K3aMCHAIIMOHHYIKO BCAOMOCTb U 3aUCTHYIO KHUHXKKY. B 3aUCTHYIO KHHIXKY 3aHOCATCS TOJIBKO

IIOJIOKHUTECIBHBIC OLICHKHU.

OHeHKa «OTIIMYHO»

OI_IeHKa «XOpo1mo»

Oyenka
«Y0081eMBOPUMENILHOY

OneHka
«HEYJIOBJIETBOPUTEIHLHO»

KpI/ITepI/II/I BBICTABJICHUS OLICHOK

JlaH TONHBIN, pa3BEPHYTHI OTBET HA IIOCTABJICHHBIE BOIPOCHI,
MOKa3aHa COBOKYIHOCTh OCO3HAHHBIX 3HAHUW 1O JUCIUIUIMHE,
JIOKA3aTeJIbHO PACKPBHITHI OCHOBHBIE MOJIOKEHHUSI BOIIPOCOB; B OTBETE
MPOCIEKUBACTCS yeTKas CTPYKTYpa, JIOTHYeCcKas
MOCIEA0BATEIbHOCTh, OTPAXKAKOMIASA CYIIHOCTh  PACKPBIBAEMBIX
MOHSITHUM, TEOpUH, SIBIICHHI. 3HaHue o JUCHUILIMHE
JEMOHCTPHpYETCS Ha OHE MOHUMAHUS €r0 B CUCTEME JAHHON HayKu
U MEXKIUCIHUIUIMHAPHBIX CBsi3ed. OTBET H3JI0KEH JUTEpaTypHBIM
SI3BIKOM C HCIOJIb30BaHUEM CIICUAJIbHBIX TEPMHHOB. MOTyT OBITH
JOMYUIEHbl HEIOYEThl B ONPEICICHUU TOHITHH, MCIPABICHHbIE
CTYJIGHTOM CaMOCTOSITEJIbHO B IIpoLecce OTBETa. 3ajaya pelieHa
BEPHO.

Jlan TIONHBIA, pa3BEpHYTHIM OTBET HA IIOCTABJIICHHBIE BOIPOCHI,
[I0Ka3aHO YMEHHUE BBIJCINUTH CYIICCTBEHHbIE M HECYILIECTBEHHbIE
MPU3HAKKW,  [PUYMHHO-CIEICTBEHHblE  CBsi3u.  OTBET  4YETKO
CTPYKTYPUPOBaH, JIOTUYEH, H3JI0XKEH JIMTEPATYPHBIM S3BIKOM C
HCIIOJIb30BAHUEM CIIELMATIBHBIX TEPMUHOB. MOryT OBbITh JOMYLIEHBI
2-3 HETOYHOCTH WJIM HE3HAYMTENIbHBIC OIIMOKH, HCIPABICHHBIC
CTYJIEHTOM c IIOMOILIBIO IIPEnoAaBaTelIs. JlomymieHbl
HEe3HAUUTENIbHbIE OLIMOKU IPU PELICHNH 3a/1a4H.

Jlan HEIOCTAaTOYHO MOJHBIA M HENOCTATOYHO Pa3BEPHYTHIA OTBET.
Jlornka © TIOCIIENOBATEIBHOCTh W3JIOKEHHUS HMMEIOT HapyLICHUS.
JlonymieHsl OMMOKM B PAcKpbITUM MOHATHH, yNOTpeOsieHUH
TepMUHOB. CTyl€HT He CHoco0eH CaMOCTOSTENbHO BBIJICTUTD
CYLIECTBEHHbIE W HECYIIECTBEHHbIE TPU3HAKU M TMPUYHHHO-
CIIEICTBEHHBIE CBSI3H. B OTBEeT€ OTCYTCTBYIOT BBIBOJBI. YMEHHE
pPacKphITh 3HaueHHWE OOOOIEHHBIX 3HAHWUN HE TMoKa3aHo. PeueBoe
opopmiieHne TpedyeT MOINpaBOK, KOppeKmuu. J(omymeHbl OmmuOKu
IIPY PELICHNUN 3aJa4H.

OtBer  mpexacTaBisieT  co0OM  pa3po3HEHHBIE  3HAHUS  C
CYLIECTBEHHBIMH  OIIMOKaMU 1Mo  Bompocy.  [IpucyrcTByroT
(hparMeHTapHOCTh, HEJIOTUYHOCTH H3N0kKeHHs. CTYIEHT HE 0CO3HAET
CBsI3b OOCYKIaeMOTr0 BOIMpOca MO OWJIEeTy ¢ IPYTUMH OOBEKTaMHU
JUCHUIIIUHBL.  OTCYTCTBYIOT ~ BBIBOJBI,  KOHKpETHU3alusi |
J0Ka3aTeNbHOCTh M3JI0KEeHUs. Pedb HerpaMoTHasi, SKOHOMHUYECKas
TEPMHUHOJIOTHSI HE UCHOIb3yeTcs. J(OMOTHUTENbHbIE U YTOUHSIOIINE
BONIPOCHI TIPEMojaBaTeisi HE TMPUBOAST K KOPPEKIMH OTBETa
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CTYJEHTa. 3a/laya He pellicHa.

O1neHOYHbIE CpelcTBa Il WHBAIMIOB M JIMI[ C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU 3JI0POBBS
BBEIOMPAIOTCS C YIETOM MX WHIAMNBUIYAIBHBIX MCUXO(DU3HUECKUX 0OCOOCHHOCTEH.

— NpH HEOOXOJWMOCTH WHBAIMIAM W JIUIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
MIPEIOCTABIISICTCS IOMOJIHUTEIBPHOE BPEeMSI JUIsl IOATOTOBKHM OTBETA HA DK3aMCHE,

— TpH TPOBEJICHHM MPOLEAYPbl OLICHUBAHHS PE3YJIbTATOB OOYYEHUS WHBAIMAIOB W JIUI[ C
OTPAaHWYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBSI MPEAYCMATPUBACTCS HCIIONIH30BAHUE TEXHUYECKUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAMBHIYAIBHBIMA OCOOCHHOCTSIMH;

— MpU HEOOXOJUMOCTH JJIsi OOy4YaloUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI U
WHBAJIMOB MPOIEypa OIICHUBAHUS PE3YJIbTATOB OOYYEHUS MO TUCIMILIMHE MOXKET IPOBOIUTHCS
B HECKOJIBKO ATAIoB.

[Iporienypa oOlCHWBaHUS pE3yabTATOB OOYYEHHUS WHBAIWIAOB M JIMI[ C OrPaHUYCHHBIMHU
BO3MOXXHOCTSIMHU 37I0POBbsI 110 JHUCHUIUIMHE MPEIyCMATPUBACT MPEAOCTaBICHUEe WH(DOpManuu B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHHUSM X 370POBBS M BOCIIPUSTHS WH(POPMAIIHH:

JLtst TUI ¢ HApYIIICHUSIME 3PCHUS

— B Ie4YaTHOH (hopMe YBEITMUYCHHBIM HIPU(TOM,

— B pOopMe PIIEKTPOHHOTO IOKYMEHTA.

JUJist U1 ¢ HApYIICHUSIMH CITyXa:

— B miedaTHoi opme,

— B popMe DIIEKTPOHHOTO JIOKYMEHTA.

JLtst TUIT ¢ HapYIICHUSIME OIIOPHO-/IBUTATEIILHOTO aIlapara;

— B [IeYaTHOU (opme,

— B pOopMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TMepedeHb MOXKET ObITh KOHKPETHU3UPOBAaH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. IEPEYEHb OCHOBHOW 1 JOINOJIHUTEJIbHON
YYEBHOM JIMTEPATYPBI, HEOBXOJIUMOM JIJISI OCBOEHUS JUCIIUTIJIMHBI
(MOJIYJIS)

5.1. OcHoBHas UTEpaTypa

1. Mucemennwnii JI. KoncnekT neknuii mo Beicmieil Matemartuke. IlomHbli Kype. — M:
Aiipuc-tipecc. 2012. — 608 c. (25)

2. Tmypman B.E. PykoBOACTBO K pELIEHHIO 3aad MO TEOPHUH BEPOATHOCTEH U
MaTEeMaTHYECKOW CTAaTUCTHKHU: YydeOHoe mocodome. — M.: MJI HOpaiit, 2012. — 480 c.
(30)

3. Memukuc, A.JI. Jleknuu no Beiclieli MaTeMaTuke [DJIeKTpOHHBINH pecypc] : ydeGHOE
nocobue / A.JI. Mpitkuc. — DnektpoH. gan. — Cankr-IletepOypr : Jlanb, 2009. — 688 c.
— Pexxum gocryma: https://e.lanbook.com/book/281.

4. ®uxrenronsu, I'.M. Kypc auddepeHnnans-Horo 1 MHTErpanbHOro HCuucieHus. B 3-x 1.
Towm 1 [DnekTponnsIil pecypc] : yueonuk / ['.M. ®uxrteHronpil. — IJIeKTpoH. naH. — CaHKT-
[MetepOypr : Jlanb, 2018. — 608 c. — Pexxum mocryma: https://e.lanbook.com/book/100938.

5. 2.@®uxrenronsu, I'M. Kypc mudpepeHInansHOro 4 MHTErpaabHoro ucuucienus. B 3-x
TT. ToM 2 [DnextponHsid pecype] : yuebnuk / I.M. ®uxTeHroabI. — DIEKTPOH. AaH. —
Cankr-Ilerepoypr :  Jlamp, 2018. — 800 c¢. —  Pexum  pocryma:
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6. ®uxrenromnsu, I'.M. Kypc nuddepeHInansHoro ¥ MHTErpalbHOro UCUMCIeHus. B 3-x TT.
Towm 3 [DnekTponHsIil pecypc] : yueonuk / [.M. ®uxteHronbi. — IIEKTpoH. JaH. — CaHKT-
[MerepOypr : Jlanb, 2009. — 656 c¢. — Pexwum nocrymna: https://e.lanbook.com/book/409.

*[Ipumeuanue: B CKOOKaX yKa3aHO KOJHMYECTBO IK3eMIUIIpOB B Onbimmoteke Kyol'y.
5.2. lonoJiHUTEILHAS JIUTEPATypa

1. Astonos B.W., Jlarymosa M.B., Jlo6kosa H.W. MaremMarudeckuii aHamus3 u
aHanutudeckas reomerpusi. — M.: [Ipocnekr, 2011. — 144 ¢.(10)

7. . Bentuens E.C. Uncnennsie MeTonsl: yuebnoe nocodue. — CII6.: Jlans-Tpeiin, 2004.
— 248 c. (30)

2. BenTienn E.C.Teopust BeposiTHOCTEH: y4eOHUK JUIsl CTYIEHTOB BY30B. — 6-¢ W31,
crep. — M.: Beicmas mkoina, 1999. — 575¢.  (86)

3. Brosun, A.JO. Bricmias Maremaruka. CTaHIapTHbIE 3aladd C OCHOBAMH TEOPUM
[DnexTpoHHBIH pecypc] : yuebHoe nocodue / A.FO. Bnosun, JI.B. Muxanesa, B.M. Myxuna. —
Onektpon. paH. — Cankr-Ilerepoypr : Jlawp, 2009. — 192 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/45.

4., Baxsanos H.C., XXunkos H.II., Ko6empkoB I''M.; BbaxBamos H.C., Xugxos H.IL.,
Ko6enbkoB .M. YucneHnusle MeTobI: yueOHOE TTOCOOHE I CTYACHTOB (hU3.-MaT. CIell. BY30B /

Mock. roc. yH-T uMm. M. B. JlomoHocoBa. — 5-¢ m3n. — M.: BUHOM, JlabopaTtopusi 3HaHUIA,
2007. — 636 c. (60)
5.. baxpanos H.C., Xunkos H.IT., KoGenskoB I'.M. UucneHHblE MeTOABI: yueOHOE

nocoOue ISl CTYACHTOB (u3.-MaT. crell. By30B. — 2-e¢ u3a. — CII0.: HeBckuii Iuanekr, 2001. —
630 c. (133)

5.3. Illepuoauyeckue u31aHus

1. Bectauk MI'Y.Cepus: Matemaruka. MexaHuka.

2. Bectauk CIIOI'Y.Cepus: Ilpuknagnas marematuka. MHdopmartuka. Ilpoueccs
yIpaBJIEHUS.

3. JuddepenumanbHble ypaBHEHUS.

4. KypHan BIYMCIUTENBHON MAaTEMATUKN U MaTEMaTHYECKON (U3HKH.

5. N3Bectust PAH (mo 1993 r. U3Bectus AH CCCP). Cepus: Maremaruueckast.

6. Marematuka. PedeparuBnslii xxypuan BUHUTU.

7. MaremaTnueckoe MOJAEIUPOBAHUE.

8. Marematnueckoe oOpa3oBaHHeE.

9. [TpuxnanHas MaTeMaTuKa U MEXaHHKa.

6. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM
CETHU “UHTEPHET”, HEOBXOJAMNMBbIX /IUIs1 OCBOEHUSA AUCHUITJINHBI

(MOJIYJIST)
1. http://moodle.kubsu.ru/ — cpena moaynbpHOTO MUHaAMHUYECKOTO 00ydeHHss Kyol'y
2. Enunas xomteknus 1udpoBeIX oOpasoBareibHbIX pecypcoB — http://school-

collection.edu.ru
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3. Dopmsbl o0y4yeHus B COBPEMCHHBIX YCIOBHUSIX —
http://www.anovikov.ru/artikle/forms.htm

4. Maremaruka B MTHTEPHET — http://www.benran.ru/E_n/MATHINT.HTM
Maremaruka — http://e-science.ru/math/
Bukumneaus — http://ru.wikipedia.org/wiki/
I'noccapuii.py — http://mwww.glossary.ru/
CnoBaps — http://www.math.ru/

9. Google Directory — Math (directory.google.com/Top/Science/Math) - karamor
MAaTEMATUYCCKUX PECYPCOB, YIIOPAAOYCHHBIX 10 TUITY U TEMATUKE

10. Google Directory — Math Software
(directory.google.com/Top/Science/Math/Software) — katanor MaTeMaTHYECKOTO MPOTPAMMHOTO
obecreueHust

© ~N o o

11. Math Archives (archives.math.utk.edu) — apxuB u kaTamor MaTeMaTH4ecKuX
PecypcoB, TEMaTHIECKUX CITUCKOB PACCBUIKH M 00pa30BaTeIbHBIX MaT€PUAIIOB
12. Math Forum @ Drexel (mathforum.org) — oauH wu3 BemymMX LEHTPOB

MaTeMaTHKU U MaTeMaTH4ecKoro oopasosanus B HTepHeTe
13. Bubnuoreka ecrectBenHbIx Hayk PAH — http://www.benran.ru/
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7. METOJWYECKUE YKA3AHUS JUIS OB YUAIOIAXCS
10 OCBOEHUIO JUCIUTIJIMHEBI (MOJTYJIST)

Teopernueckne 3HAaHMS 110 OCHOBHBIM pasjenaMm Kypca «MaremaTHKa» CTYAECHTHI
IPUOOPETAIOT HA JIEKIUSAX U MPAKTUUYECKUX 3aHATUAX, 3aKPEIUIIOT U PacIIMpSIOT BO BpeEMs
CaMOCTOSITEJIbHON PaOOTHI.

Jlekuu o kypcey “MareMarnka” OpeacTaBiIsIOTCA B BUJIE U3JI0KEHUS MaTepuaia 1o TeMe
JIEKLUU C IEMOHCTpALEN MPE3EHTAINM 110 OTJEJIbHBIM OCHOBHBIM TEMaM IPOTrPaMMBbl.

Jns yriyOneHuss M 3aKpervieHHsT TEOPETUYECKHUX 3HAHUU CTyIEHTaM pPEKOMEHIYeTcs
BBIIIOJIHEHHE OIPENIEIEHHOr0 00beMa caMOCTOSTENbHOH palboThl. OOwmmii 00beM 4Yacos,
BBIJICJIEHHBIX IS BHEAYJIUTOPHBIX 3aHATHH, COCTaBIISET
86,6 yacos.

B pamkax caMOCTOATENbHOW IO3HABATEJIIbHON JI€ATENbHOCTU CTYJEHTaM TakKke
IpeUIaraeTcst U3y4uTh HEKOTOPBIE Pa3Jielibl, HE BOLIEIIINE B JIEKLIMOHHBINA KypC.

BreaynuropHas pabota 1o quctuiinie «MaTeMaTukay 3aKiII04aeTcsl B CleAyIOIIEeM:

— MOBTOpPEHHE JICKIIMOHHOTO MaTepraia u mMpopaboTKa y4eOHUKOB U Y4eOHBIX TOCOOHIA;

— [OATOTOBKA K MPAKTUYECKUM 3aHATUSAM;

— npopaboTKa TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO ITOATOTOBKY;

— HalMcaHue KOHTPOJIUPYEMOI caMOCTOSITENbHON paboThI;

—TIOATOTOBKA K TEKYLIEMY KOHTPOJIIO

JUia  3aKkpervieHus: TEOpEeTUYECKOro MaTepuaiga W BbINOJIHEHHS KOHTPOJIUPYEMBIX
CaMOCTOSITENIbHBIX PAa0bOT MO AMCHUUIUIMHE BO BHEy4eOHOE BpeMs CTYAEHTaM HpPEeOCTaBIIsETCS
BO3MOXHOCTh MOJIb30BaHUs Oubnmorekoit KyOI'Y, BO3MOXKHOCTAMH KOMIIBIOTEPHOTO KJlacca
dakynpTeTa.

WToroBelit KOHTPOJIB OCYIIECTBIseTCs B Buiae 3aueToB (1,3 ceectpbl) U sk3ameHoB (2,4
CEeMECTBI).

Tema kouTponupyemoit camoctosrensHoi padoTsl (KCP) mo aucuumnnnnae “Matemartuka’”
BBIIAETCS CTYNEHTY Ha TPETbeW HeNele 3aHATHM M YTOUYHSAETCS [0 COTJIACOBAHUIO C
npenogasareneM. Cpok BBIIIOJHEHUS 3aJaHusl — 6 He/lesb MOCie MOTYYEeHHUS.

Bunom Tekymieil OTUETHOCTH MO KOHTPOJIMPYEMOM CaMOCTOSATENbHOW padoTe SBISIOTCS
cobece]oBaHUsl C MpEMNoAaBaTes]ieM IO TeMe TUIIOBOTO pacueTa, OOBSCHEHUs 3a7ay THUIIOBBIX
pacyeToB UHIWBUIYaJIbHOTO 33/1aHHUS.

TunoBble pacyeTsl, CAaMOCTOSITENIbHBIE U KOHTPOJIbHBIE Pa0OThI BHIMOIHIIOTCS CTYJEHTaMH
B MHCbMEHHON Qope. 3alura TUIOBBIX PacyeToB, KOHTPOJIUPYEMOH CaMOCTOSTEIbHON paboThI
(KCP) ocymiecTBnsieTcs Ha 3aHATHUAX B BHJE cOOeceIOBaHUS C OOCYXKJIEHHEM OTIENBHBIX €ro
pa3ziesioB, TMOJHOTHI  BBIIOJIHEHUS 3aJlaHus, MpopadOTKH omuOOK, pa3dop 3anaHui,
MPEJICTAaBISIIOIIMX CJIOKHOCTH B HaXOXKIeHUHM pemieHud. Vcmons3oBanue Ttakoil (Hopmbl
CaMOCTOSITENIbHOW pabOThl pacIiupsieT BO3MOXKHOCTH JIOBEIEHHUS IO CTYIEHTOB TeM Kypca
“MaremMaruka’.

B ocBoeHuM IMCHUIUIMHBI MHBAIUAAMM U JIMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
3I0pOBbsl OOJBIIOE 3HAYEHHE MMEET WHAUBUAyaslbHas ydeOHas paboTa (KOHCYJIbTallUU) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YyUeOHOr0 MaTepuraa.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM WHAWBUIYAIN3alUN OOYYEHHUS M YCTAHOBJICHHIO BOCIUTATEIHLHOIO KOHTAKTa
MEXIy HpenojaBaTeseM M OOydarolMMCA HWHBIWAOM MM JIMIOM C OrPaHUYEHHBIMU
BO3MOYHOCTSIMH 3/10POBbSI.
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8. IEPEYUEHb MH®OPMAIIMOHHBIX TEXHOJIOT W1, UCTIOJIL3YEMBIX ITPU
OCYIIECTBJEHNH OBPA30OBATEJIBLHOI'O ITPOLECCA 110 JUCHMUIIIMHE
(MOJZIYJIIO)

B npouecce nposeieHus TEKUUOHHBIX U IPAKTUYECKUX 3aHATHH NIPAKTUKYETCS LIMPOKOE
UCIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKMX CpPEICTB (IPOEKTOpPbI, HHTEPAKTUBHBIE JIOCKH,
UHTEPHET) M aKTUBHBIX (opM mnpoBeneHuss 3aHsaTuid. C UCHOIB30BAHHMEM HMHTEPHETA
OCYIIECTBIISICTCS JTOCTym K 0a3aM JaHHBIX, HH(OPMAIIMOHHO-CIPABOYHBIM U TOMCKOBBIM
CHUCTEMaM.

8.1 llepeuenb MHGOPMANUOHHBIX TEXHOJIOTHIA.
NubopmannoHHbIe TEXHOJIOTHH — HE TTPETYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAUMOI0 MPOrPAMMHOI0 00eceYeHusl.
[TporpammHOe oOecrieueHHe - He IPEIYCMOTPEHO.

8.3Ilepeuenb MH(POPMANMOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «Koncynbrant [rocy (http://www.consultant.ru)

2. Dnextponnas oubnmmorednas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnektponHass OumbOnmoreuHass cucrema «YHuBepcurerckas Oubiamorexka ONLINE)
(http://www.biblioclub.ru)

9. MATEPHAJILHO-TEXHUYECKAS BA3A, HEOBXOJINMAS JIISI
OCYIIECTBJEHMS OBPA3OBATEJLHOTO IMMPOIECCA MO JAUCIHUATLITAHE
(MOJZIYJTIO)

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTIIMHBI

Bung pador
AP (MOIyInsl) ¥ OCHAIIEHHOCTh

Aynuropus IS TPOBEACHHS 3aHATUN JICKIIMOHHOTO THIIA,
OCHAIIIEHHAs] TPE3EHTALMOHHON TEXHUKOM (MPOEKTOp, dKpaH,
HOYTOYK) U COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIICYCHHEM
(mMIIeH3MOHHBIC MPOrpaMMBl OOIIEr0 Ha3HAYEHUS, TaKhe Kak
3aHgTHS JIEKIIMOHHOI0 TUIIA Microsoft Windows 7, maxker Microsoft Officce Professional
(Word,  Excel,  PowerPoint,  AccesS),  mporpamMsI
nemoHcTpanuu Bujeo marepuaioB (Windows Media Player),
nporpaMMbl JUIs JEMOHCTPAIlMA M CO3JaHUs TMPE3CHTAINI
(Microsoft Power Point)

Ayautopuss i NOpoBeNeHUs J1abOpaTOpPHBIX  3aHATUH,

[IpakTHueckue 3aHATUSA OCHAIIEHHAs MPE3EHTAMOHHON TEXHUKOHN (IPOEKTOp, 3KpaH,
HOYTOYK) ¥ COOTBETCTBYIOIINM MTPOTPAMMHBIM 00€CTIeUeHUEM
Tekymuit KOHTPOJb, | AYAUTOpHS ISl TPOBEAEHUS TEKYIIETO KOHTPOJIS,

MPOMCIKYTOUHAA aTTCCTAIHA AYAUTOPUA OJId TPOBCACHHUA HpOMe)KYTOqHOﬁ aTTecTalinuu

Aynutopuss IJis  CaMOCTOSITENIbHOM  pabOThl  CTYICHTOB,
OCHAIllCHHAas KOMIBIOTEPHOM TEXHHUKOM € BO3MOXHOCTBIO
NoJAKJIIOUeHUs: K cetn “HHTepHeT”, ¢ COOTBETCTBYIOIIMM
POrpaMMHBIM O0ECIEYeHHEM, C TMPOrpaMMON 3KPAHHOTO
YBEJIMUEHUSI W OOECMEYECHHBIH OCTYIIOM B DIIEKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCUTETA

CamocTosiTenbHas paboTa
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PEILEH3USI

—~

1a pabouyro nmporpaMvy yycOHOH JAHCHMILTHHBI
b1.5.06 «MATEMATHUKA»
Hanpasacxue nojgrorosin: 21.05.03 Texio10rus reonorHieckoil paspe/iku
Crenrannsanust «I'eoGn3nueckue MeTo bl HOUCKA M PA3BEIKH MCCTOPOIK/ICHHI
MOJIC3HBIX MCKOIACMBINY

PaGouas uporpaMva no aucimiinie «Marematika» cocTasiena JA0UCHTamMH KadeApbl
npukianoil maremarukn Kanaiumon 1B, u UyGuips 11O, llporpamva cocrapiena B
COOTBETCTRHH ¢ DejepalibHbIM FOCYAaPCTBCHHBIM  00Pa30BATCILHBIM  CTAIAPTOM  BBICIICIO
obpazosanng  (PI'OC BO) no wanpasienmio  lpukiaias  undopmatika 110 npoGurIio
«l'copuznueckne MeTO/bl MOMCKA H PA3BCAKH MECTOPOIKACHHH [OC3HBIN HCKOMACMDBIX» 1 ¢
VUETOM peKoMeliaiuii ocHoBHOH obpasopareapHoii nporpamvoil (OOLD) 1o Hanpasienmnio
TexHoIorns  reo10ruueckoi  passesnku.  Ilporpamva  ojgofpena  Ha  3aceianun  Kae/phbl
MPUKIAION  MATCMATHKH M HA  3aCC/@nun  yueBHO-METOMMueckoro  copera  (akyIbTera
KOMITBIOTEPHBIX TCXHOJOIHH M HPHKIQATHOH MaTEMATHKH.

Juewpimba  «Martematukay  oTHocutTes k- 6azooit  wactu  (b.1.b)  amenmimn
MATEMATHYECKOIO H eCTECTBCHHOHAY YO0 1IHKA,

PaGouas  nporpaMvia  JIHCUMINIMHBEL - «Maremarnka» — cocrasicHa  J0rMHIo.
[Toci1e10BaTCILHOCT TEM., MPCTArAeMbIX K H3YUCHUIO, HAIPAR/ICHA HA KQUECTRCHHOC YCBOCIIME
vuebnoro marepuaia. [lpakrmdaeckue 3aianus pazHoodpasiibl, HO3BOMSIOT AACKBATHO OLCHUBATL
YPOBEHb 3HANUIT CTYJICHTOB 10 JAUCHHIINHE, MEeTO1HUCCKHE PEKOMEH/AIAN 110 J1aDopaTopHbIM
3AHITHAM 00eCHeUnBalOT (JOPMUPOBAHNC DAZ0BBIX YMEHUH 18 BLITOIHCHUS HCCICAOBAHNH B
MPOIECCe  HAYUHOTO TMO3HAINMS W TCOPCTHUECKOTO 080CHOBANNS HPO(ECCHOHAIBHBIX 3a/1aM.
MeToMuecKkne PeKOMEH AN 110 OPraHu3allii CcaMoCTOATEILHOR paboThl HAIPABICHBI HA
3AKPEIIICHHE  YMCHUS [oMcKa.  Hakolwienus v o0paloTky  HAyHHoH  UHPOpMAIK.
MyaBTHMEMITIOE  COMPOBOUIENNE  JACKIMOHHOIO — MaTepuaia M 1aboparopibix  padoT
OTINUACTCS TOUHOCTHIO 1 KOHKPETHOCTRIO. CIOCOOCTBYET JAYUIIEMY YCBOCHHIO JIMCIUITUIMHDL

[peacrasiennas  padbouas nporpamva  yueOHol  smcimnunbl  «Matemarikay
CoJIepyKaTEbHA, MMECT MPAKTHUYCCKYIO HANPABACHHOCTh, BKIHOUACT jLOCTATOHHOC KOMUUCCTBO
pa3sioo0paszHeIX  ICMEHTOB.  HAMPABIEHHLIX  HA  PA3BHTHC  YMCTBEHHBIX.  TBOPUCCKHX
crnocobHocTei cTyCHTa.

B nenov. paGouas nporpamva yueGHOM Jmeuniinibl «MateMaruray CnocooerByet
KAQUECTBCHHOMY  BIAACHHIO 00YHAIOWMMEs ODIICKYALTYPHBIMI (HIH  IPO(ECCHONAIBHBIMU)
KOMICTCHITMSIMH.

Cunraio, uto pabouas nporpavva 110 Jucimninie  «MareMaTuka»  MOKeT ObiTh
PCKOMEHAOBANA JUTS BHCAPECHUS 10 HMOAIOTOBKC CHCUMATHCTOR HANPABICHUSA  10/IOTOBKH
21.05.03 « TeXHOIOIHMS F€0J0IMUCCKQH Pa3BE KUY 110 cleinainsalnn «l'eodninueckue MeToibl
HIOKMCKA 1 Pa3BC/IKH MCCTOPOAICHHUIT 1101C3HBIX HCKOTACMBIXD.

3an. KaeApoil MPUKIL U0 MaTCMATHKH

[lanosuu JI.M.
OIBOY BO «Ky6l TV . K.1.H.. 10ueHT Agioe

ittt Fonttotity ol LY.
5 O8O LS 1O,

. Horbrrcs ietise OV7pLlr8y
2t a e Wgwf Lompgghscnod
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PELIEH3 151
Ha padouy10 NporpaMmMy yUeOHOH AUCIHTITHHDI
b1.5.06 «(MATEMATUKA»

Harnpasiienne noarorosku: 21.05.03 TeXHOMOTHS re0IOrHUEcKOi pazBeiku
Crnenpanmusanus «'eodusnucckue MeTo bl MOHCKA M PA3BEAKH MECTOPOIKUCHHH
MOJIC3HBIX HCKOTTASMbIX»

Pabouas nporpamMMa no Aucuuinie «Maremaruka» cocrapiena JlouentaMu Kadeiphb
HPUKIAHONH MaTeMaTuKK QaKkylbrera KOMIBIOTEPHbIX TEXHOI0MMH W NPUKIAJHON MaTeMaTHKH
Ky6anckoro rocynapersernoro yuusepeutera Kanaitzmnoit [.B. u UyObips H.O. Ilporpamma
COCTaB/ICHA B COOTBCTCTBHU ¢ De/IepaiibHBIM TOCY1aPCTBCHHBIM 00pa30BaTENbHbIM CTAH1APTOM
Beiciero odpasosanus (PIOC BO) no nanpasiaennio TeXHOIOTHS rCONOrHUCCKON PasBe/IKH 110
criennaimzany «leoQusnueckue METOAb HCCICMOBAIIMS CKBAKHID 1 ¢ YUETOM peKoMel 1aLuit
OCHOBHOH  oOpaszomarenbHoil  mporpamvoii (OOl no  HanpapiacHnio  «lexHomnorus
reojoruueckoit  paszseiku». Ilporpamma opodpena na 3aceiannu  Kadeipbl  MPUKIALHON
MaTeMaTukyu M Ha 3acejaluu yueOHO-MEeTOANYECKOIro coBeta (aKky/IbTeTa KOMIbIOTepPHbIX
TEXHOJIOTHH U NPUKIIAIHOH MAaTEMAaTHKH.

JlaHHast AMCUMIINHA HAMpaBicHa Ha (POPMHUPOBAHUC 3HAHHH M YMEHHIT 00yualommxcs
MCTIOJIL30BATh B MPO(ECCHOHANLHON JCATCILHOCTH MaTeMaTHUCCKHE 3a1aun. B cOBOKYNHOCTH
M3yUeHHEe HTOH ANCIMIIIHHBI FOTOBHT 00YUaeMbIX. PeLIaTh MPO(eccHOoHaNbLHBIC 3a1atM.

PaGouast nporpamma JIMCHMIUIMHBLL  «MaremaTuka» HarpabieHa Ha  KauecTBEHHOE
yepoenune yueOHoro marepuaia. llpaktnueckue 3aianus pazHoo0pasHbl. MO3BOISIOT AIEKBATIIO
OLEHMBATL YPOBEHL 3HAHMH CrylenTos 1o Aucuniimie. MeToArueckne pekoMer1ainu 1o
NPAKTHUECKUM 3alsiThsM  o0eciie nBaioT (opMUpoBaIHe DA30BLIX YMEHUH U1 BbITOJIHEHHS!
HeCleA0BaHMHE B Npolecce  HAYYHOrO  [O3HAHUS W TCOPETHUECKOI0  0OOOCHOBAHHSI
npodeccHoHalLHBIX 3aj1auy.

Cuprato. uro padouas nporpamma 1o jaucuuniune «Maremarukay MoKeT OblThb
PEKOMEHJIOBAHA Ul BHEJIPCHHS MO MOAFOTOBKE CHCHHAIHCTOB HANPABICHHS OIOTOBKH
21.05.03 «Texnonorus reo10rnyecKoli paze/ikiy 1o creruanmsainm « cohusniueckne Mero/ibl

NOHCKA H PA3BC/IKH F\-ICCTODO“A\',"ICHHﬁ IMOJIC3HBIX HCKOMACMbIX».

3aB.kadeapoit QyHKLUHOHAILIOIO aHaINH3a 1

anredpol GIBOY BO «KyOl'Y» | k.p.-M.H.. 101CHT 1_ ail ~ bapcykosa B.1O.
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