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1. HEJIA U 3AJAYU U3YUYEHUA JUCHUITJINHBI

1.1. Hesu u3yyeHus JTUCHHUILIHHBI

HensMu u3ydeHuss TUCHMIUIMHBI “MaTteMaTuka’ sIBISIOTCS: GOPMHPOBAHUE y CTYIECHTOB
OCHOB MaTeMaTH4eCKOW KyJIbTYpbl OYAVYIIHUX CIEUUATUCTOB, KOTOpPAs SIBJSETCS COCTaBIISIOLIEH
o011eueIoBeYecKOr KyIbTyphl, a TaKkKe BbIpaOOTKa y CTYJAEHTOB 3HAHUI M YMEHHIl JIOTUYECKU
MBICTIUTh, OINEPUPOBATH C aOCTPakTHHIMU OOBEKTaMH U  KOPPEKTHO HCIIOJIb30BaTh
MaTeMaTUYECKUE MOHATHUSA U METO/bI B IPOo(ecCHoHaNbHON A TETbHOCTH

1.2. 3axaumn u3yyeHusi TUCHUIIMHBI

3ajayaMu U3y4YeHUs JUCUUILIMHBI “‘MaTemaTuka” SBISIOTCSA:
— monyyeHue 0a30BBIX 3HAHUNW W (OPMUPOBAHHE OCHOBHBIX HABBIKOB [0 MaTeMaTHKE U
MaTEeMaTUYeCKOW CTAaTUCTUKE, HEOOXOAMMBIX JJisi pEIICHHUs 3aJa4d, BO3HUKAIOIIUX B
PaKTUYECKON reopu3muecKon AeITeNbHOCTH;
— pa3BUTHE MOHATUIHONW MaTeMaTH4ecKod 0a3pl U (QOpMHUpOBAHUE YPOBHs anreOpanyueckoi
MOATOTOBKHA, HEOOXOJMMBIX [IJI1 TOHUMAHHS OCHOB TeO(pU3UYECKONH CTaTHCTHKH H 8
MIPUMEHEHUS,
— paCKpbhITHE pOJM M 3HAYCHHUS] MATEeMAaTHUYECKUX METOJOB HCCICIOBAHUSA IPU PEIICHUU
MHKEHEPHBIX 33]1a4;
— O3HAaKOMJIEHUE C OCHOBHBIMU IMOHSATUAMHM MU METOAAMHU KJIACCUYECKOM U COBPEMEHHOU
MaTeMaTUKU,
— 00y4yeHue CTYJCHTOB MPUMEHEHHUI0O METOJOB MaTeMaTHYECKOTO aHalu3a JUisl TMOCTPOEHUS
MaTeMaTUYECKUX MOJENEH pealbHbIX MPOLIECCOB U SBICHUM;
— PpAacKpbITUE POJIb U 3HAYEHHE BEPOSTHOCTHO-CTATUCTHMUYECKUX METOJOB HMCCIEIOBAHMS TpPH
pelIeHUN WHKEHEPHBIX 3a]1a4.

1.3. MecTo AucuuniuHbl (MOXYJIfA)
B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

JucrunnuHa “MareMatuka” BBEIEHAa B ydeOHBIE TUTaHBI IMOJATOTOBKH CHCIHAIHCTA
(cnetmmanbHOCTH 21.05.03 “Texnomorus reonornyeckoi pazseaku’) corimacHo PI'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 YMEHHSM 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 MPOrpaMMBbI

Wzyuenne aucuuiuiHbel “MaTeMaTuka” HaIpaBiIeHO HA TO, YTOOBI CTYIEHT oOiamal
CIEYIOIUMHU 00IIenpOo(eCCUOHATBHBIM U TPOGECCHOHATHHBIMUA KOMIIETCHITHSIMH:
obmenpodeccuoHalbHbIE:

CIIOCOOHOCTh OpraHM30BaTh CBOW TPYyA Ha HAyYHOM OCHOBE, CaMOCTOSITEIIBHO
cBOoel mpo(hecCHOHATBLHOM JESITEeIbHOCTH,

BJIAJIETH

HaBBIKAMU CaMOCTOATEIBHOM pabOThI, B TOM YHUCIe B cpepe MpoBeIeHHs HayIHbIX

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

HAJIMYUEM BBICOKOM TEOPETHYECKOM M MaTEMAaTHYE€CKOM MNOATOTOBKH, a TaKkKe

INOATrOTOBKU IIO TCOPCTHYCCKHUM, MCTOAUYCCKHM H AJITOPUTMHUYCCKHM OCHOBaM
CO31aHuA HOBEHIINX TEXHOJOTHMUYECKUX IMpoIecCcoB re0JIOTHYEeCKOM Pa3BCIAKH,

IIO3BOJIAOINUM 6I>ICTDO PCAIIM30BbIBATh HAYYHBIC JOCTHXKCHHA, HCIIOJb30BaTh

COBPEMEHHBIH

alIapaTMaTeMaTu4cCKoro

MPUKJIAAHBIX HAYYHBIX 3a1a4

B T1abmuue 1

MIPEICTABIICHBI

c(hOpMHUPOBAHHOCTH KOMITETEHITUH.

MOJCIINPOBAHUS

IpU  pelIeHUuU

CTPYKTypa KOMIETEHUHM UM OCHOBHBIE MPU3HAKU

Tabmuna 1.
NHunekc Copepxanue B pesynbrare uzyueHust yueOHON AUCHUIUIMHBI 00y4JaroIrecs
KOMIIET KOMIIETEHINH JIOJKHBI
CHIINA (nom € qactn) 3HaTh YMETh BIIAJIETH
TEOPETUYECKHE CaMOCTOSITENIbHO
OCHOBBI JJIs1 OLIEHUBATh
OpraHu3aluu pe3yibTaThl CBOEH o0o01ieHuem,
CBOETro TpyJia Ha npodeccroHaibHOI aHAJIU30M,
Hay4YHOI OCHOBE eSITETbHOCTH TEPMUHOJIOTHEH;
CrocoOHOCTBIO v ' A ’ p ’
. OCHOBHBIE METO/TBI UCTIOJTb30BaTh METOaMH BBIOOpa
OpraHu30BaTh CBOM
o €CTECTBEHHOHAYYH | MaTeMaTH4ecKue UHCTPYMEHTAJIbHBIX
TPYZ Ha HaAy4YHOU
OCHOB® BIX TUCIHILINH B 3HAHUS JUTS CPEICTB
’ npoeCCUOHATIBHO | CaMOCTOSITEIBHOIO MaTeMaTHYeCKOTro
CaMOCTOSITENIEHO .
il 1esATebHOCTH MIPUHSATHUS PEIICHUS armmapara,
OIICHUBATh .
. UL B paMKax CBOEH HEOOXOIUMBIX JUIS
pe3yJbTaThl CBOEH .
. TEOPETUYECKOro U | MpodeccrnoHalbHOM pemeHHs
OIIK-4 | mpodeccrnonanbHOM .
HKCIIEPUMEHTAIbH KOMIIETEHIHH; npodecCHOHATBHBIX
NeSITeIbHOCTH,
oro UCIIOJIb30BaTh 3a1aqy
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
1 . reo(pu3NIEeCKUX JeSITeIbHOCTH U1 | paboThl, B TOM YHCIIe
UCCIIETI0BaHHH .
SIBJICHUN U TEOPETUIECKOTO H B cdepe MpoBeIeHus
IIPOLIECCOB C HKCHEPUMEHTAIBHOT HaYYHbIX
MIOMOILBIO 0 UCCIIEZIOBaHUS, UCCIIeI0BaHUH
MaTeMaTHYECKUX MPUMEHSTh METOJIBI
METOJIOB U IIpUEMBI aHAIH3a




NHunekc Copepxanue B pesynbrare u3ydeHus yaeOHOM JUCUUIUIMHBI 00yYaroIuecs
KOMIIET KOMIICTCHITUH JTOJDKHBI
CHITHH (umn e€ yactu) 3HaTh yMETh BIIAJIETh
reOJIOTHYCCKUX U
reopu3HIeCKUX
SIBJICHUHN U
MIPOIECCOB C
MIOMOIIIBIO
MaTeMaTH4YeCKUX
METOJIOB
IIK-13 HaJIMYUEM BBICOKOI OCHOBaMH
TEOPETUYECKOU U TEOPETHUYECKOU U
MaTeMaTH4YeCKOM HCITOJI30BaTh MaTeMaTH4eCKOM
IMOATOTOBKH, a TEOPETUYECKUE U IMOATOTOBKH, a TAKXKe
TaKKe MOATOTOBKH MaTeMaTHYeCKHeE OCHOBaMH
10 TEOPETUYECKUM, OCHOBBI IMOATOTOBKH I10
METOJIMYCSCKUM H IMOJATOTOBKH, a TEOPETUUYECKUM,
ANTOPUTMHUYECKUM MaTeMaTUYeCKHI TaKXKe IOJATrOTOBKHU METOAUYECKUM U
OCHOBAaM CO3JIaHHUS arnrmapar, 110 TEOPETUYECKUM, AITOPUTMHUYECKUM
HOBEHIIMX AJrOPUTMHUYECKHE METOJIHYSCKUM 1 OCHOBaM CO3JIaHUS
TEXHOJIOTHYECKUX OCHOBBI CO3/IaHMSA AITOPUTMUYECKUM HOBEHIIHNX
MPOLECCOB HOBEHIITNX OCHOBaM CO3IaHHUS TEXHOJIOTHYCCKUX
Te0JIOTHYSCKOM TEXHOJIOTHYECKUX HOBEHIITNX MPOIECCOB
pa3BelKH, MPOLECCOB TEXHOJIOTHYSCKHX rCOJIOTHYSCKOM
ITO3BOJISIONIIM Ire0JIOTHYECKOM MPOIECCOB pa3BeIKH,
OBICTPO pa3BelKH, reOJIOTHISCKOM ITO3BOJISIONTAM
peann30BbIBaTh COBPEMEHHBII pa3BeIKH, OBICTPO peaTn30BaTh
Hay4HbIE anmnapar HCIO0Ib30BaTh Hay4HbIE
JIOCTYKCHMS, MaTEeMaTHYECKOTO COBPEMEHHBII JIOCTHOKEHMS,
HCIOIb30BaTh MOJEJIUPOBAHUS amnmnapar HCIOIb30BaTh
COBPEMEHHBIIN MaTEMaTH4E€CKOTO COBPEMEHHBII
anmnapar MOJEIIUPOBAHUS TIPU anmnapar
MaTeMaTHICCKOTO peleHnmn MaTeMaTHIECCKOTO
MOJICJIUPOBAHUS NIPU NPUKIIATHBIX MOJICJIUPOBAHUSA MIPU
peleHnun HAYYHBIX 3a]1a4 peleHnmn
MIPUKJIIATHBIX MPUKIIATHBIX

HAaYYHBIX 3aJ1a4

HAY4YHBIX 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
3aHATHSA JIEKIUOHHOIO TUIA 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 YHcJIe:
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 4YHCJI€ KOHTAKTHAsA 285 742 | 683 | 74.2 | 68.3
padora
3a4. eJi 12 3 4 2 3




2.2. CTpyKTYypa IMCHHUILIHHBI

Pacnipenenenne BUoB yaeOHOM pabOTHl U UX TPYAOEMKOCTH IO pa3feiiaM JUCIIUILTTHBI

«MaremaTtuka».
Ne AyoumopHuvle
n/n 3auAmusl
HanmMeHoBaHue pas3zena, TEMbl m cheeo CP
’ PYCOEMROCIG | flek. | Ipakr.
Cemecmp 1
1. Vluneitnas anre6pa 24 8 8 8
2. 20 6 6 8
AHaTMTHYECKasi TeOMETPHUs
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 TEOPUH 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.[DeMeHTHI 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
PKCIIEPUMEHTATIBHBIX 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 U CHUIIIHHBI

2.3.1. 3aHATHA JeKIUOHHOI0 THIIA

MOJYJIEH,

[IpuHIMI MOCTpOEHHS] MPOrpaMMbl — MOMAYJbHBIN, Oa3upylOIIUNcS Ha BbIICICHUU
MMEIOIIMX BHYTPEHHIOI B3aMMOCBS3b W

HAIPABIICHHBIX Ha JIOCTIKEHUE OCHOBHOMW IIEJIH MPETOoaBaHus AUCIUILIMHBL. B COOTBETCTBUU 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 YPAaBHEHMM.
Kpurepuit coBmectHocTu. [IpuinokeHust TMHENHOU
anreopsol.

YO, KP

AHanutnyeckas
reomMeTpus

Bekropel. Omepanuu Haj BekTopamu. CHCTEMBI
KOOpJAMHAT Ha IIJIOCKOCTH U B IIPOCTPAHCTBE.
[Ipocreitmne 3amaun B KoopauHatax. CrocoObl
3aJaHusl MpSIMOM Ha IJIOCKOCTH U €€ 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

UucnoBasgs TMOCIENOBATEIBHOCTE W €€ MPEAEIL.
Teopembl 0 mpenenax IOCIEIOBATEIbHOCTEM.
Uucnosont psan. Ilpu3Haku CXOIAMMOCTH YHCIOBBIX
psAAoB. 3HaKONEpeMEHHbIe psiabl. AOCOIIOTHAs H
YCJIOBHAsI CXOJAUMOCTb.

YO

Huddepenuman
bHOE
HCUYHUCIICHUE

[lpenen  ¢yuxuuu.  IlpousBognas.  Ilpasuia
muddepennpoanus.  Tabnuna  NPOU3BOIHBIX.
[TpousBonnas cnoxHoi ¢yHkuuu. IIpousBoaHbie
BeIcIINX mopsakoB. Juddepenunan ¢pyHkumu.
WNHTtepnperanus npous3BogHON. Bospacranue w
yObiBaHHE  (QYHKIHUU.  OKCTpeMyM  (YHKIIHH.
Haubonbiiee u HaumeHblllee 3HaUeHUs QYHKIIMN Ha
oTpe3Ke. BBIMYKIOCTh U BOTHYTOCTh KPUBOHM, TOUKH
nepernba. HccnenoBanme GyHKIMH C TOMOIIBIO
pou3BOAHOMN. [IpuiokeHNs MPON3BOIHOM.

YO, KP

HNuTterpanbHoe
HNCYHUCIICHUC

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

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

6. BekropHsblit @yHKIMKM HECKOJIbKUX mnepeMeHHbIX. Jlunum u | YO,
aHaJIu3 U IIOBEPXHOCTU YpOBHs. YacTHbIE IPOU3BOJIHBIE.
3JIEMEHTHI CxkanspHoe nosie. [Ipou3BoiHas 1o HanpaBICHHUIO.
TEOPUH TIOJIA I'paguieHT U ero ¢usmueckuii cmpici. J[BOWHBIE U

KpUBOJIMHEHHbIE HHTErpanbl. @opmyna ['puHa.
BexropHoe noisie. Porop Bekropa. IloreHnmansHoe
nose. Oneparop ['amuiabTOHA.

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

psan Pypee.

8. Huddepenunan | [lonsitue oObikHOBeHHOTO —AuddepenuuansHoro | YO,KP
bHBIE ypaBHeHHS W ero mnopsaka. luddepeHnuanbHbie
ypaBHEHUs ypaBHeHus1 nepBoro nopsaka. Teopema Komm.

Mertoap! pemienust nuddepeHIaaIbHbIX YpaBHEHUH
IIEPBOr0 MOPAAKA. YPaBHEHMS BBICIIUX IOPSIKOB,
JIOIyCKAloIue TOHWKEHHE Inopsnka. JIuHenHble
OJIHOPOJIHBIE U HEOJTHOPOHBIE YPABHEHUS BBICILIETO
nopsiika € TMOCTOSHHBIMH KO3 PHUIMEHTaMH.
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. Pazmuunbie ¢opmsl | YO,KP
KOMIUIEKCHOTO | KOMILJIEKCHOTO 4Mcia. PemieHue anredpandeckux
IIEPEMEHHOTO YPaBHEHHH HaJ IIOJIEM KOMIUIEKCHBIX YHCEl.

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 CIIOKEHHS 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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JUCKPETHOM CIIy4aiHOW BenuyuHbl. VHTerpaibHas
n  guddepeHnmanbHass  GYHKIUA  CIY9alHOU
BEJIMYMHBI. UYucnossie XapaKTepUCTUKU
HEMPEPhIBHOW CilydyallHOW BelM4YuHbl. HavanbHble U

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

13. Cnyuaiinbie [lonsiTue cmywaitHoro mnpouecca. Mapkosckuii | YO
IIPOLIECCHI ciyyanHbii npouecc. Ienn Mapkosa

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

TUCTOrpamMMa. OMnupuydeckas byHKIUSA
pacrnpeieneHus. Craructuueckas OIICHKA.
TpeboBanusi Kk  oneHke. TodYedHBIE  OIICHKH
napameTpoB  pacnpeneneHus.  JlopepurenbHas
BEpPOSITHOCTb. VHTEpBajbHbIE OIIEHKU IapamMeTPOB
pactpenenenus. DyHKIMOHANBHAS 3aBHCUMOCTh U
perpeccus. Koaddumument xoppensauuu. OneHka
[IapaMeTpoB  JIMHEMHOW  pErpeccuu  METOAOM
HAaVMEHbIIINX KBaJIPaTOB.

15. Cratuctudeckoe | MeTosbl 00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX. | YO,
OLICHUBAaHUE U [IpoBepka CTaTUCTUYECKUX THUIOTE3 O 3aKOHaX
MpOBEpKa pacrpeneneHus. [TpoBepka TUIIOTE3bI 0
TUIIOTE3. HOPMaJIbHOM pacrpeaesieHuu reHepabHOM
Craructuuecku | coBokymHoctu. Kpurepuii cornacus [Tupcona.
€ METO/JIbI
00paboTKu
AKCIIEPUMEHTAI
bHBIX JIAHHBIX

16. Bapuaunonnoe | [Ipumepsl 3amad  BapHallMOHHOTO — UcuMclieHus. | YO
WCUYUCIICHUE U DyHKITMOHAT, €ro Bapualus. DKCTpEeMyM
ONTUMAJIbHOE dbynkuonana. HeoGxoaumoe yciaoBHue IKCTpeMyMa.
yIpaBJICHUE IlepBas BapHaLHsL. [Ipocreitmas 3aja4da

BapHallMOHHOTO HWCYMCJICHMs. YpaBHEHue Ouiepa.
YacTHple ciy4al WHTEIPUPYEMOCTH YypaBHEHUS
Olinepa. @yHKIMOHAIBI C IPOU3BOJAHBIMHU BBICILIETO
nopsiika. DKCTPEMYMBbI (DYHKIIMOHAIOB, 3aBUCSIIINX
OT HECKONbKHUX (yHKUuH. DyHKIMOHATBI OT
GYHKIMI HECKOJNIbKMX IEepPEeMEHHbIX. 3ajaya Ha
YCIOBHBIM 3KCTpeMyM. ['eofe3nyeckue KpUBBIE.

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

®dopma TeKyIero KOHTpossi — KoHTpodsHas padota (KP), yeraslit onpoc (VO),
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2.3.2. 3aHATHSA CEMHMHAPCKOI0 THIIA

IlepeueHp 3aHATHI CEMUHAPCKOIO TUIA (K KOTOPBIM OTHOCSTCS NPAKTUYECKUE 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. PelieHne cuCTeMBbl 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 NEPHNEHIUKYISIPHOCTH IPSAMBIX Ha
mwiockoctd. IlocTtpoenne npsAMoil B cUCTEME KOOpAMHAT.
Haxoxnenune touku nepecedeHus npsmsix. llocrpoenue
JIMHUI BTOPOTO MOPSAJIKA B CUCTEME KOOPIUHAT.

YO-2,
KP-2,

ITocnenoBarein
BHOCTH U PSIbI

Boruncnenue IIPEJEIIOB [10CJIEI0BATENBHOCTEN.
HccnenoBanue 4MCIOBBIX  PSJOB  HA  CXOJUMOCTb.
HccnenoBanne psaaoB Ha aOCONIOTHYIO U YCIIOBHYIO
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 nuddepenimana GyHKINH.
I'eomerpuueckue, ¢dusnueckue, OKOHOMHUYECKHUE
MPWIOKEHUS NPOou3BOJHOU. VccnenoBanue QyHKIUU Ha
sKkcTpeMyM. HaxoxkneHue mpoMeEKyTKOB BO3pacTaHMs U
yObiBaHuss ¢yHkiuu. Haxoxnenune HauOonbpliero u
HauMeHbLIero 3HauyeHni QyHkiuu Ha otpeske. [IpaBuio
Jlonutans. HaxoxxaeHne NpPOMEXYTKOB BBINYKJIOCTH M
BOTHYTOCTH KpHUBOW, TO4ek meperuda. MccrmemoBanue
(GYHKIMM C TIOMOUIbIO MPOU3BOJHOM M TOCTpPOEHUE

rpaduka GyHKIUH.

VO-4,
TP-4,

NHurerpansHoe
HCUYUCIICHUE

HenocpencrBenHoe wuHTerpupoBanne. MeTox 3aMeHBI
IIEPEMEHHON B HEONPEIEIEHHOM MHTerpaine. Merox
WHTErpUPOBaHUS 1O YacTsAM. Pa3znoxeHue panroHanbHON
apoOu Ha mpocredmme. MeTtoax  HeompeaeneHHbIX
koa¢pdunrentoB.  VMHTEerpupoBaHue  palMOHAIBHBIX
npoOeit. MTHTErpupoBaHUe METO/I0M 3aMEeHbl MIEPEMEHHOI
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 noJisg. Haxoxxienue noreHnuana noJis.
7 lNapmonnueck | Haxoxnenue korddunuerToB psaga Oypee GyHKINH. YO-7,
' U aHaIu3 Paznoxenne ¢pynkuuu B psig Dypbe. TP-7
Pemenue nudpepeHnranbHbIX y%)aBHeHHﬁ IIEPBOTO
nopsjka. Pemenne ypapuenus () = () . Perenne vO-8
Huddepenuna | ypapuenuit Flx, ¥, ¥ )= 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 nuHeiHbIX anreOpanueckux cucrteMm. Pemenue
METO/IBI, anre0panvecKux YPaBHEHUM. [Tpubmxénnoe
9, OcHoBBI BbIUMCIIEHHE UHTerpanoB. llpubmmxéHHoe pelieHue vVO-9
BBIYUCIUTENbH | AU(PepeHInanbHbIX YPABHEHUH.
oro
JKCIIEPUMEHTA
Dynkimn JewcTtBuss Han KOMHJICKCE{LIMI/I gyciaMd. Pemnenue
anreOpanyeckuX YpaBHEHUM HaJl I0JIEM KOMIUIEKCHBIX Y0-10,
10. | xonmexcroro gyrcen. JuddepenmupoBanne (QyHKIUH KOMILIEKCHOTO KP-10
[IEPEMEHHOTO
IIEPEMEHHOTO.
DneMeHTbI Pemenue ypaBHEHMH U CHCTEM METOJOM  CXKAThIX
11. | ¢yskuumonan | 0TOGpaKCHHIA. YVO-11
BHOTO aHAJIN3a
Pemenne 3amau ¢ HCIOJNB30BAHME  KIACCHYECKOIO
OTpe/IeNICHUs] BEPOSITHOCTH. TeopeMbl CIOXKEHUS U
YMHOXEHHUS BepoATHOCTeW. IlomHas BepoATHOCTH U
dbopmynel  beiieca. Pemenue 3amad Ha TOBTOpEHHE
ucnbiTaHui.  HauBeposTHeiilnee 4ucio l'IOBTOpeHI/IIzI VO-12
Teops CO6I)IT\I‘/I$I. VCOCTaBJ'IeHI/ISI psaa pacnpesesieHus JUCKPETHOM KP-1 1'
12. ., | cmydaiiHOM ~ BenuuMHbBL.  HaxoxkneHne — 4YHCIOBBIX
BEPOSITHOCTEMN . o . TP 12-14,
XapaKTepUCTUK JTUCKPETHOM CIy4yailHOW  BEJIMYUHBI.
OyHKIMKM pacnpeneneHuss M ux rpaduxu. Yucinosble
XapaKTEPUCTUKHA HENPEPBIBHONW CIy4YallHOM BEIWYMHBI.
bunomuansHoe pacIpeeneHue. PaBHOMEpHOE
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 33124 TEOPHH CIyYaWHBIX VO-14,
14, Kast HPOIIECCOB. TP 12-14
CTaTHCTHKA
Cratuctuueck | OOpaboTka SKCIIEpUMEHTAIBHBIX JaHHBIX. I[IpoBepka
oe TUIOTE3bl O HOPMAaJIbHOM pacHpe/leieHUH T'eHepalbHOU
15, | OUCHMBaHME U | COBOKYIHOCTH. Kpurepuii cornacust [Iupcona. vO-15
IIPOBEPKa
TUIIOTES.
Cratuctnueck

14




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.
IIpocreiimas 3amava  BapUALlMOHHOTO  MCUYMUCIICHHS.
VYpaBHenue Oinepa. YacTHble clyyaul MHTETPUPYEMOCTU
ypaBHeHUs1 Ouinepa. DyHKIMOHAIBI C MPOU3BOIHBIMHU
BBICIIIETO  TOPSJIKA.  DKCTPEeMyMbl  ()YHKIIOHAJIOB,
3aBUCALIMX OT HECKOJBbKUX (yHKUMH. DyHKIMOHAIBI OT
(GyHKIMH HECKOIBKUX NEPEMEHHBIX. 3a/1a4a Ha YCIOBHBIN
sKkcTpemMyM. l'eomesnueckue  KpuBble. 3ajgada C
MOJIBMKHBIMHM TPaHULIAMU. Y CIIOBUE TPaHCBEPCATILHOCTH.

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 AUCHUILIINHE “MaTtemaTika” He MPeayCMOTPEHBI.

2.3.4. IlpuMepHas TeMATHKA KyPCOBBIX padoT (MPOEKTOB)

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

2.4. llepeueHb y4eOHO-METOAMYECKOTO 00ecrieyeH sl

JJIS1 CAMOCTOSITeIbHOM padoThI,

00y4YaOIIHXCS M0 JUCHHUILINHE (MOIYJIIO)

[Tepeyenr y4eOHO-METOAMYECKOTO OOECHEUYECHHS [UII CaMOCTOSITEIBHOW  paboThI,
00yJaroIUXCs MO JUCIUTUIHHE «MaTteMaTukay

[TepedyeHnb yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIUTIITUHBI TT0

No | HaumeHoBaHue paznena .
BBITIOJTHEHUIO CAMOCTOSTEIHHOU PaboThI
1 2 3
1 18 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. MpIKUC. — DIEKTPOH. JaH.
— Cankr-IlerepOypr : JIanb, 2009. — 688 ¢. — Pexxum nocryma:
https://e.lanbook.com/book/281
I'mypman B.E. PykoBOACTBO K peIIEHUIO 3a1ad 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. —
Cankrt-Ilerepoypr : Jlanp, 2018. — 800 c. — Pexum nmocryma:
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-METOINYECKUE MaTepHualibl JJIs CaMOCTOSATENbHOM paboThl OOydaromMXcs U3
YHCcIa UHBAJIUAOB U JIUL C OFPAaHUYEHHBIMU BO3MOKHOCTAMH 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/J0POBbS U BOCIIPUITHS HH(POpMALIUHU:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

—B TIeYaTHOM (popmMe yBearmueHHBIM mpudToMm,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

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 3aBUCHMMOCTU OT KOHTHHICHTA
oOyJaromuxcs.

3. OBPA3OBATEJIBHBIE TEXHOJIOT'MHN

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

[Ipu peanuzanmu pa3iauyHBIX BUAOB y4eOHOW pabOTHl MO AMCHUILTHHE “Marematuka”
UCTIOJIB3YIOTCS CIEAYIOIINe 00pa3oBaTeIbHbIE TEXHOIOIUHU, IIPUEMbI, METO/Ibl U aKTUBHbIE (DOPMBI
00yJeHUs:

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

a) npobremMHas npakmuyeckdas paboma: B OTINYHE OT MH(POPMALMOHHOM MPAKTHUECKOM
paboThl, Ha KOTOpPOH COOOLIAIOTCS CBENEHUs, TIpeIHA3HAYEHHBbIE Uil 3allOMHHAHUS, Ha
poOJEMHOM TIPAKTUYECKON paboTe 3HAHMS BBOIATCS KaK “HEU3BECTHOE, KOTOPOE HEOOXOIUMO
“oTkprITh”. [IpoOiieMHast paboTa HAYMHAETCS C BOMPOCOB, C TTIOCTAHOBKH 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 TaKUM OOpa3oM, YTO JEATENbHOCTh CTYJEHTa IO €€ YCBOEHHUIO NPHOIIKAETCS K
MMOMCKOBOM,  HCCleoBaTeibckoii. Ha  momoOHBIX — mpakTHYecKuX  oOsi3aTereH  auajor
npenogaBarenss U cTyneHToB. [IpumepoM mpoOneMHOI NpakTU4YecKoil pabOThl MOXKET CIYXKHUTh
pabora o teme: “MccrnenoBanue CUCTEM JIMHEWHBIX alreOpanyecKuX ypaBHEHUH ;

0) npakmuueckas paboma-eusyaruzayus: y4UT CTyIEHTa NpeoOpa3oBHIBaTh YCTHYIO U
MUCHbMEHHYI0 MH(OpManMio B BU3yalbHYIO (OpMY, BBIAEISAS MpU 3TOM Hambojee 3HauMMble U
CyIIECTBEHHbBIE IeMEHThI. Ha mpakTuueckoil paboTe UCIONb3YIOTCA CXEMbl, PUCYHKU, YEPTEKH U
T.I., K OJITOTOBKE KOTOPBIX MpHBIIEKAIOTCs oOyyaromuecs. [IpoBeaeHne npakTudeckoi paboTs
CBOJUTCA K CBA3HOMY pa3BEpPHYTOMY KOMMEHTHPOBAHMIO IPENOJABATEIEM IOATOTOBIEHHBIX
HalUBIIHBIX TIocoOui. B kypce “MaremaTtnka” K TakuM NPaKTHYECKUM paboOTaM OTHOCSTCS
paboThl, TEeMaTUKa KOTOPBIX CBS3aHa C TEOMETPUUYECKUMH IMOCTPOCHUSIMHU Ha IIOCKOCTH;

8) mpakmuyeckas ¢ pazo0pomM KOHKpemHOU cumyayuu, W3JI0KEHHON YCTHO WJIHM B BUJC
KpaTtkoro QuibMa, BUACO3ANHCH M T.II.; CTYACHTHl COBMECTHO aHAIM3UPYIOT M OOCYXAAIOT
MPEJICTaBICHHbIN MaTepHall.

bunapnoe 3amwsmue — opgHa u3 S()PEKTUBHBIX METOAUK, TIO3BOJISIONIAs HauOosee
3pPEKTHBHO JEMOHCTPUPOBATh MEXKIPEAMETHBIE CBS3M, (HOPMHPOBATH TpodeccHoHATbHBIE
KOMITETCHIIMU CTYICHTA, a TAKKe CHOCOOCTBYIOIIAsh aKTUBU3AIMK Yy4eOHOTro mporecca (mpumep,
3aHsATHE 110 TeMe: “‘PellieHne crucTeM JTHHEHHBIX alreOpanyecKuX ypaBHEHHN).

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

B mpouecce mnpoBeneHUs JEKIMOHHBIX 3aHATUA M IPAKTHUECKUX padOT NPAaKTHKYETCS
IIMPOKOE HCIIOJIb30BAHUE COBPEMEHHBIX TEXHUYECKHX CPEJICTB (IPOEKTOPBI, MHTEPAKTUBHbIE
nocku, Murepuer). C ucnonb3oBanueMm MHTepHETa OCYHIECTBISETCA OOCTYH K 0a3zaM JaHHBIX,
UH(POPMALMOHHO-CIIPABOYHBIM U TTOMCKOBBIM CHCTEMAaM.

VY nenbHbIN Bec 3aHATHI, TPOBOAMMBIX B HHTEPAKTUBHBIX (popMax

Bun 3anatusa

Hcnonb3yeMble THTEpaKTHBHbBIE 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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[IpoGnemHuas mpakTudeckas pabora,
IpaKkThyeckas padoTa-BU3yaau3alys,
npakTHyeckas padoTa ¢ pa300poM KOHKPETHOU
CUTYyalluu, OMHApHBIE 3aHATHUS

18

[IpoGnemHuas mpakTudeckas pabora,
IpaKkTHyeckas padoTa-BU3yaau3alys,
npakTryeckas padoTa ¢ pa300poM KOHKPETHOU
CUTYyalluu, OMHApHBIE 3aHATHUS
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Hroro 68
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4. OHEHOYHBIE CPEACTBA JJIs TEKYHIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MPOMEXYTOYHOM ATTECTAILIUUA

4.1. ®oH OLIEHOYHBIX CPEICTB sl MPOBEACHUs TEKYyIel aTTecTauuu

K ¢opmam muCbMEHHOTO KOHTPOJISI OTHOCHUTCS KOHTPOJbHAs paboTa, KOTOpas SIBISETCS
OJTHOW U3 CIIOXKHBIX (POPM MPOBEPKH; OHA MOXKET MPUMEHSTHCS JJIs1 OLIEHKU 3HAHH 10 0a30BBIM H
BapHaTUBHBIM JTUCIUIUIMHAM BceX LUKIOB. KoHTponbHas paboTa, Kak MpPaBHIIO, COCTOUT W3
HEOOJIBIIOT0 KOJIMYECTBA CPEIHUX IO TPYJHOCTH BOIPOCOB, 3a7ad WM 3aJaHuil, TpeOYIOLX
NOKCKa 00OCHOBAHHOTO OTBETA.

Bo BpeMs mpoBepKkH W OICHKH KOHTPOJBHBIX MUCHBMEHHBIX PaOOT NMPOBOAMUTCS aHAIU3
PE3yJbTATOB BBIMIOJIHEHUS, BBIABIISAIOTCS TUITMYHBIE OLINOKH, a TAK)KE MPUYMHBI UX MOSBICHHUS.

KonTponbHas paboTta MOXKET 3aHHUMATh YacTh WM MOJHOE yueOHOe 3aHsTHE ¢ pa3dopom
NPaBUIBHBIX PEHICHUI HA CIIEAYIOUIEM 3aHSATHH.

[lepeueHb KOHTPOJIBHBIX PaOOT.

Kontponbnas padorta Nel o reme JIuneiinas anreopa.

KonrposbHas padota (KP-2) mo Teme AHaTUTHYECKAs TEOMETPHSI.

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 BekTopHBIi aHAIHU3 ¥ 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 pabota (KP-12) nmo reme Cnyuaiinbie COOBITHS.

Jlist mpoBeieHusl TEKYIEro KOHTPOJIS 3HAHUK IPUBOATCS BOIIPOCHI ycTHOTO otpoca (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 72 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

Haiiti panr maTpuist
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-5 1 5 2 1
6 -2 -10 -4 1
7 1 5 5 -8

2 4
-1 -3
Onpenenutb COOCTBEHHBIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI MAaTPHULIBI .

Bapuanrt 2.

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

-3 9 3 6
-5 -8 2 7
A=
—4 -5 -3 -2

Haiitu onipeienuteis MaTpHILBI -8 -4 -5
Pemuth cucreMy nuHeiHbIX ypaBHeHU MeToioM: 1) Kpamepa, 2) MaTpuyHbIM
2X+y+2=3;
5x-2y+3z2=0;
X+2z2=5.

HccnenoBaTb COBMECTHOCTh, HAMTH 00IIIEe PEIICHUE U OJTHO YaCTHOE PEIICHHE.
X, — X, —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

5 4
8 9
OnpenenuTb cOOCTBEHHbIE 3HAYEHUSI M COOCTBEHHBIE BEKTOPHI MATPULIBI .

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 ImiIoCcKOCThIO 3aJaHHOHN ypaBHEeHHeM X - 3y + 5Z - 10 = 0 u ipsiMoid,

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

JI0 TaHHOM ITIOCKOCTH.

2 2 .
Onpenenuts BUJI KPUBOM BTOPOT0 MOPSAIKA U MOCTPOUTH €€ rpaduk: 4x” +25y" ~100=

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

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

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

0
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Haiitu yron Mexay miocKOCTbIO 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 KPUBOM 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 (GYHKLUH Y, 3aJJaHHYIO ypaBHEHUEM Yo ToXy
lim VI+X—+1-X
2. He npumensis npasuna Jlonuras, Haiitu npenen Gpyakuun 0 3x

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

(0.3 2
4. UccnenoBats MeTogaMu AudepeHranIbHOr0 MCUMCIeH s (QYHKIHMIO (2x%) / x" =4y
MIOCTPOUTH ee TpaduK.

Bapuanrt 2.

x:t3

_12 '
1. IycTh y=t . Haittu Y~

lim i
2. He npumensist npasuta Jlonurans, Haiftn npexen gynkmun 9~ V2X+1

— 10 2
3. Haiii nnddepenmman dynxmn Y = NA+€ ) +xE 41

_ 3 _ 4
4. HWccnenoBate MeTonamu Iu(PEpEHIMAIBHOTO HCYUCICHHUS (YHKITUIO y=x*-x*/5 u
MOCTPOUTH I'paduK.
Konmponvnas paboma (KP-5): Onpedenennvlii unmezpan u e20 npuiloiceHusl.

BapuaHr.
e
In? x
j dx.
. X
3ananue 1. Haiitu nHTerpan !
3
2 X
. y=x°, y="—.
3ananue 2. BeiunciauTh miomaab GUrypel, orpaHUuYE€HHON TUHUSAMU 3
3aganue 3. Haiitu oObeM Tena, MOMYYEHHOTO BpallleHHMEM IUIOCKOM (UTYypbl, OorpaHHYEeHHON

_ o _ 2 _v2
maamsivu Y =27 %% Y =% goxpyr ocu K-

3a;[aHHe 4. BBIYHCIUTE HECOOCTBEHHEBIN HUHTCrpajl WJIW YCTAHOBUTH €TI0 PACXOAUMOCTDH

Koumponvnas paboma (KP-6) meme BexmopHhulil ananus
U emMenmvl meopuu noJs

Bapuant Nel Bapuant No2
1. BIuncauTh Mpou3BOAHYIO (PYHKIUU 1. Haiftu npou3BoiHYIO (Q)yHKIUU

2, 2
n=xy+x"+7ZB —In.[v? o v2
z=Inyx"+y B Touke A(1;1): a) B

Touke M,y(2;-1;2): a) B HanpaBICHUA
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BekTopa S = {1;2;-1}; HaIpaBJIeHUH OUCCEKTPUCHI TIEPBOTO

0) HalTH BEKTOp rpaJUeHTa B 3TOW TOUKE. KOOPAMHATHOTO yriia; 0) HalTH BEKTOp IpajueHTa

2. Haiitn BTopoit nuddepennman pyHKIIMU B 3TOH TOUKE.

f(X,y) B yka3aHHO#1 TOYKE: 2. Haiitu Bropoit muddepenmman pynkuuu f(X,y) B
b4 4 .

o 1y B TouKe (L1) yKa3aHHOU TOYKe: -

3. UccnenoBath GyHKIIHMIO HA SKCTPEMYM f = xcosxy B TOUKe (E; —1)
2 ]

u=x"+y°+3axy 3. UccnenoBaTh (yHKIHMIO HA YKCTPEMYM

=302+ y)—x + 4y

4. Haiiti ycioBHbie SKkcTpeMymbl QYHKIMH 4 Hajity yeioBHbie SKkcTpeMyMbl dyHKimu f(X,Y,2)

f(X,y,z) npu 3a1aHHOM YpaBHEHHU CBSI3U: [IpH 321aHHOM yPaBHEHUH CBSI3H:
u=xy+ 2xz + 2yz, xyz = 108

Koumponvnas paboma no meme (KP-8) {uppepenyuanvhvie ypasnenus
Bapuanrt 1.

[y2 _
1. Haiitu o0iee perieHue y” +1dx = xydy ;
(y* +xy)dx — x’dy = 0.

2. HaiiTu o6miee pemenue

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. Penth i depeHLHanbHOe YpaBHeHNIE OACTaHOBKOM Y — P (x+y"=y'-1
Bapuanrt 2.
2 ' 2 _
1. Haiitu o6ee pemeHue (x* =Dy’ +2xy" =0 (x2 -1y + 2)(y2 =0;
2. Haiitu obmee pemerme (2X+2Y ~Ldx+(X+y—-2)dy=0,
3. Haiitn o6ee pemerme Y — YOI9X =2Xsinx.
4. Haiitu ob1iee pemenue (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 YHCIIA! . Beruucnure:

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

Boranciute: a) (2 -0)(2 +1i) - (3-2i) +7; 6) uepes popmyay Myaspa (1 + i)°.
1 1 5

5—i

Haiitu yacTHOE KOMIUIEKCHEBIX uncen: a)l;  0) 1+1; ) 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 KOMILUIEKCHBIX 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 +1)(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,
[IpeacTaBuTh CleyrONMe KOMIUIEKCHBIE YUCIIa B TPUIOHOMETPUYECKON (popMe:

—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 éeposmuocmeii
Bapuanr 1.
1. CKONBKUMHU CITOCOOaMH MOYKHO COCTAaBUTh TPEXIIBETHBIN MONOCaThId (iar, eciu
MMeEEeTCs MaTepuai 5 pa3IuyHbIX 1[BETOB?
2. CKOJIIBKO YeThIpEeX3HAUYHBIX YHCENl MOKHO COCTaBUTh U3 udp 1,2,3,4 npu ycnosuu,
YTO Kakaasi nudpa MOKET COAEPKAThCS B 3aIIMCH YUCIIA JIUIIb HEYETHOE YHCIIO pa3?

C7?+2x=9
3. Pemure ypaBHeHue ¥ .

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

Bapuanr 2.
1. B sixT-Kimy0e coctouT 9 uenoBek. M3 HUX Haa0 BBIOpaTh INpenceaaTesis, 3aMeCTUTENs,
cekperaps U KazHauesi. CKOIbKUMH C1I0co0aMu 3TO MOKHO CJIenaTh?
2. CKOJBKO YeThIpEX3HAYHBIX YHCET MOKHO COCTaBUTh U3 uudp 1,2,3,0
IIPU YCIIOBUH, YTO KaKJas IIU(Ppa MOKET COAEPKAThCS B 3allMCHU Yncia Juiib 1 paz?

Cl=x"-13
3. Pemmre ypaBHeHHE ! :

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 BeposSTHOCTH TOrO, YTO HayAauyy BBIOpaHHOE Iiesioe uuciao oT 1 go 27 sBisgercs
nenureneM yucia 60.
2. OmnpenenuTe BEPOSTHOCTH TOTO, YTO YETHIPEX3HAYHBI HOMEpP CIy4YaifHO BCTPETHBILIEHCS
ABTOMAIIIMHBI HE COJIEPKUT OAMHAKOBBIX LU(D.
3. W3 momHOTrO HabOpa TOMHUHO BHIOpaHa OJHA KOCTh. HailuTe BEpOSITHOCTH TOTO, YTO BTOPYIO
KOCTb, CITy4aifHO BBIOpPAHHYIO U3 OCTaBIINXCSI, MOYKHO IPUCTABUTh K EPBOIA.
4. JUis 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 CIy4YalHbIX BEJIMYMH X M Yy C 3aKOHAMH paclpelesieHus,
3aJJaHHBIMU COOTBETCTBYIOIIMMHU TaOJIMIIaMU, BBIIIOJIHUTE CIIETYyIOIIIEe:
1) 3amosHUTE MyCTHIE MECTa B TAOJIUIIAX;
2) TIOCTPOWTE 3aKOH paCHpelelieHHs CIydailHOH BEIMYMHBI Z , SIBJISIONICHCS JIMHEWHOMN
KOMOUWHAIME! CITyJyailHbIX BEIMYMH 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 CIy4YaitHO BEIOpaHHBINA KYOMK MMEET POBHO JIBE OKpAIIICHHBIE TPAHH.

W3 xononpl, coaepxartieit 52 kapThl, HayJauy U3BIEKAIOTCS TpU KapThl. OnpeenuTe BeposiTHOCTh
TOTO, UTO 3TO OYAYT TPOKa, ceMepKa U Ty3

AOOHEHT 3a0blT TOCHENHIO HU(pPYy HOMepa TeiedoHa W HabupaeT ee Hayraa. Omnpenenute
BEPOSITHOCTH TOTO, YTO €My MIPHUIETCS 3BOHUTH HE O0Jiee UeM 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, €CIH BEPOSITHOCTH MOMaJaHus Mpu oJHoM Opocke pasHa 0,1.

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

3aIOJIHUTE MyCThIE MECTa B TAOJIUIIAX;

MOCTPONMTE 3aKOH paclpeleeHus CIy4alHOW BENIWYUHBI  Z , SBISIONICHCS JIMHEHHON
KOMOMHAaIMEN CIIyJalHbIX BEIMYUH X U Y ;

nocTpoiite rpaguk GyHKIuu pactpeaenenus F(z)

naiiiute M[z] u D[z] (mBymMs crmocobamu: a) HCIOB3ys TaOJNHIly 3aKOHA pPacCIpeae/ICHHUs
CIIy4ailHON BeNMWYUHBI Z ; 0) HCHOJIB3ys CBOMCTBA MATEMAaTUYECKOTO OXHUAAHUSA U JUCIIEPCHH
CITy4aiiHOW BETUYMHBI)

X 0 1 2 3 y 1 2 3
o[ 1 11 N
6 9 2 zZ = 5 5 3X-y.

Kpurepun
OIICHKH KOHTPOJBHBIX padoT:

— OLEHKa ‘3a4T€HO” BBICTABISETCA CTYJIEHTY, €CIM OH MPaBWIbHO NIPUMEHSET
TEOPETHUECKHE TOJIOKEHUSI Kypca MPH PENICHUH MPAKTUYECKUX BOMPOCOB W 3ajay, BIAJEET
HEOOXOAUMBIMH HaBbIKAMU M TPUEMAMH HMX BBIMOJHEHUS, a TaKKe NPABWIHHO BBIMOJIHSIET
pacueTbl KOHTPOJILHOM PabOThl: @ UMEHHO Pacd€T MCKOMBIX BEIMYUH, OOBSICHEHHE MOTYYCHHBIX
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, 3aTpydHSETCS OOBSACHUTH PACUYETHYIO YacTh, a TaKXKe HEYBEPEHHO, C OONBIIUMHU
3aTPYAHEHUSIMU BBITIOJIHSET 3aJJaHUs UM HE CHPABIIAETCS C HUMH CAMOCTOSITEIBHO.

IIpuMepsI THIIOBBIX PACcYETOB 0 TEMaM

TumnoBeie PacyYCThI BBIIIOJIHAKOTCA CTYACHTAMHA B MMMChbMEHHOM (bopMe.

Tunoeou pacuem TP-1 (sapuanmul 1, 2).

Hans! matpunel A u B. Haiitu nponssenenust matpun; AB u BA (ecnu 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=[2 1
3 4 2 1 2 1 13 2 3 2

2.
6 2 8 -5 1 3 1 5
a) A=| 2 4 3|, B=|-3 -1 0 b) A4=| 2 0 4|, B=|4 7
31 1 4 5 -3 5 3 -2 5 9

2.Haiitu 3Hauenne MarpuuHoro MmHorouwieHa f(A)

1 2 -5

1) f(x)=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

1 2 -5 6 2 -1
1) a) 1 4 1, i=2 by |7 3 4| j=3
9 0 2 2 5 -3
7 2 0 7 8 1
2) a) 4 -3 1, i=1 b) |-1 3 4|, j=2
5 1 5 5 6

4.BpIYUCINUTD paHT MaTpPHULIbI

1 11 -1 2 -1 1 3
1. ]2 0 1 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=

e

6.Haiitn pemenne TuHEHHON CHCTEMBbI ypaBHEHHH, UCTIONb3ys GopMynsl Kpamepa, ¢ moMoIbio
00paTHON MaTPUILBI
3% —2X, +9%X; =7 3x, —4X, +5%, =18
1) 7% +4X,-8%,=3  2) 12X +4X,-3%X, =26
5X —3X, —4x, =-12 X, —6X,+8x%, =0
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7.Pemnth cucteMy ypaBHeHUH MeTonoM ["aycca. Yka3arh obiiee M OZHO 4aCTHOE PELICHHUE eCln

CHUCTEMA HECOIIPEACTICHHA
X, +2X, +4x, =31 2X =X, — X, =4
1)<5X% —X, +2X; =20 2) ¢3x, +4x,—2x, =11
3%, — X, + X, =10 3%, —2X, +4x, =11

8.Pemmth MaTpuuHOE ypaBHEHHE

1 0 2 5 1 3 1 -1 3 2 1 -1
1. X443 2 1|=1 -2 5|2 |2 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, +3%X, =2
2X, — X, +2X; — X, +5%, =0 5 4x, +3X, +6X, +5%X, =4
X, +3X, + X, —2X, =X, =—1 A% +14X, + X, +7X, =4
3% —2X, =X, + X, + 2%, =12 2X, —3X, +3X, +2X, =7

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

n—o0
3n-2 3 4n-1
11. g = a=-. 1.2.Q, = , a=2.
"1 T2 " 2n+1
3amaua 2. BeUucnuTh mpeaesibl YUCIOBBIX MOCIEI0BATETLHOCTEH.
2 2 4 4
2.1 lim (3_n)2+(3+n)2_ 2.2. lim (3_n)4_(2_n)4 .
"= (3-n) —(3+n) ">=(1-n) —(1+n)

3amaua 3. BeUucauTh mpeaesibl YUCIOBBIX MOCIEeI0BATETLHOCTEH.

3.1 lim n€/5n2+(‘/9n8+1 3.2. lim ’\/n—l—\/nz-l-l .
n%(”“/ﬁ)”_”“‘z. ">=33n° +3+4n° +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 (211 (2n+2)0

n>=\n® n? n n n o (2n+3)!

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

n
6.1 fim| 1] 62. i (20+3)"
n->oln=1 n-oo\ 2n+1

3anava 7. Jlokasars (Haiitu O (6‘)), 4TO:
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5x* —4x—1
x—-1

. 2X*+5x-3
m————=

7.1 | 7.2. lim
X+3

X —>1

—T. 6.

X —-3

3amaua 8. Jloka3aTh, 4TO PYHKIUSA f (X) HETpepbIBHA B TOuKe X, (HalTH o (8 )).
8.1 f(x)=5x"-1 x,=6. 82 f(x)=4x"-2, x,=5.

3amada 9. Beraucnuth npeaensl ¢ yHKIAN.

3
X*—2x-1)(x+1 3
9.1. lim ( - 2)( ). 9.2. [im X=3X=2
x>-1  X"4+4x° -5 x>1 X4 X
3amaua 10. Beraucnuts npeaens! GyHKIUHI.
10.1 [jq Y1H2X =3 102, |im YA=X=3
X —> 4 \/;_2 X —> -8 2_,_3/;
3amaua 11. Beraucauts npeaenst GyHKIUHN.
- . 1-c0s10x
111 lim M 11.2. lim ———=,
X —> 0 sin4x x—0 eX -1
3anaua 12. Beraucauts npeaenst GyHKIUHN.
. x-1 . AXP—x+1-1
12.1. lim : 12.2. lim :
x—>1 |nX x—>1 In X
3anava 13. Beravcnuth npenenbl QyHKIMM.
2
] 2COS X _1 B 2
131, lim ——=. 132, jim _2¥7Y
X — 7[/2 In SN X X —1/2 eSlner _efsln37rx
3anaua 14. Beraucnute npeaesns GyHKIUH.
2 3 3X __ a—2X
141, iy (=5 142, lim—% —¢
x> 02x —arctg 3x x> 02arcsin X —sin x
3anava 15. Beraucnuts npenenbl QyHKIHMA.
X —X - _
151, lim &€ —2. 15.2. lim 1+ xsinX cost.
x>0 sin®x X0 sin® X
3anava 16. Beraucnuts npenensl QyHKIHMA.
. 3/(x?arcsinx 1/x
16.1. Ilm(l—ln(1+ x3))/( ). 16.2. |im(cos\/§) :
x—>0 x—>0

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

Tunosoti pacuem (TP-4)
Bapuanm 1

2sin(3x).
2. IlocTpouts rpaduk:
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(In(1-x), ecomx <1,
2X =5, ecml < x <4,
f(x) ={(x-5)?, ecaund<x<7,

1 ecImX =71,
\29_)(, ecau X > 7.
Bapuanm 2

1. Hcnonp3ys oineMeHTapHble MpeoOpa3oBaHusi TIpaHUKOB, MOCTPOUTH Tpaduk QGYHKIHH

y=2+3c0s(x/4).
2. [TocTpouts rpaduk:

X+2, ecim X <0,
(x-1)2, ecou0<x<3,
f(x) =41, ecim X =3,

3+logs x, ecm3<x<9,
1/(x-9), ecmmx>9.

Tunosoii pacuem TP-7

< 54
1. Haiitu cymmy psina ) ————
yMMYP Z,: n? —11n+18
> Nl
2. HccnenoBats Ha CXOAUMOCTD PS/I. Z?
n=1
n
S(2n—1)2
3. HccenoBaTh CXOIUMOCTh psifia z
~\3n+1
4 HccnenoBath CXOOQUMOCTB psjia i 1
' ~ (2n+3)In*(n+1)
00 (_1)n
5. HccenenoBath CXOOQUMOCTB psjia Z—ﬂ
n=13/3n cos(-—)
3n
6. BbraucnuTh cymMMy 3HAKOYEpEAYIOLIErocs YHUCIOBOrO psiaa ¢ TouHocThio o =0,01,
i =D’
= 3n!
0 —nzsinﬁ
7. Haiitu o6macth cxomuMocTy (yHKIIMOHATBHOTO psia Ze n
n=1
= (n+1)(x—4)*"
8. Haiitn 00macTs cX0OMMOCTH KIIMOHAJBLHOTO Psiia. E
(byH p s (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. Ilycrs Y, — pemenne nudpepeHnanbHOro ypaBHEHUs L[y] = 0. Iokasars, aro

BBeJIcHUE HOBOH uckomoi gpynkuuu U =Y / Y, mpuBoamuT K auddepeHIHaTEHOMY YPaBHEHHIO,

JIOTYCKAIOIEMy MOHMKEHHE MOPSIIKA.
2. Hamucath ypaBHEHHE JIMHUM, HAa KOTOPOM MOTYT HaXOJUThCS TOYKM Ieperuda

) !
rpaduKkoB peleHuil ypapaenus Y = f(X, y)
3. Hamucatp ypaBHEHHME IJHMHUHM, Ha KOTOPOH MOTYT HAaXOAWUTHCS TOUYKU TpaduKOB
9 !
pemieHuit ypaBHeHus Y = f(X, y), COOTBETCTBYIOILIME MAaKCUMyMaM M MuHuUMyMmaMm. Kak

OTJIMYUTH MAaKCUMYM OT MUHUMYMa?
4. JluneitHoe nuddepeHaTbHOe YpaBHEHHE OCTAaHETCS JIMHEHHBIM IpH  3aMeHe

HE3aBHUCHUMON  mepeMeHHOW X =§D(t), rae  QyHKIus (D(t) MpOU3BOJIbHAS, HO

maddepenmpyemas gocraroyHoe 4uciao pas: JlokazaTh 3TO yTBEpXKAEHHE Ui JIMHEHHOTO
QG epeHaIbHOr0 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 (YHKIIHS, O[(X) u ﬁ (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 JBaXx]bl AupdepeHunpyemble (HyHKIHH yl(X) "

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

Y Y. Y,
y' y;|=0.

A A

8. CocraBuTh OJIHOPOJIHOE JIMHEHHOE MU PEepeHIMaTbLHOE YpaBHEHHE BTOPOTO MOPSIKa,

!

Y1

"

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

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

VY6enuthes B TOM, 4TO ONpeAenuTenb BpoHcKoro uist 3Tux (yHKIUN paBeH HYJIO B TOUKE

X =0. Tlouemy 5T0 He MPOTHBOPEYHT HEOOXOAMMOMY YCIOBHIO JTHHEIHONW HE3aBHCHMOCTH
CHCTEMBI PEUICHUN JIMHEHHOT0 OJJHOPOAHOTO TU(PEpEeHIINATLHOIO YpaBHEHUS ?
9. Haiitu obmiee pemeHre HEOAHOPOIHOTO JTHHEHHOTO N (HEepEeHITNATEHOTO YPaBHEHHS

BTOpPOTI'O mopsAAKa, €CJIN U3BCCTHBI TPU JINHEMHO-HE3aBUCUMbIE YaCTHBIE €TI0 peuicHu-d yl' y2 n

Ys-

10. Jloka3ath, 9YTO JUIS TOrOo dYTOOBI JII0OOOE peNICHHE JUHEHHOTO OIHOPOIHOTO
TuQepeHIMaIbHOr0 YPaBHEHHU C IMOCTOSHHBIMU KO3((UIMEHTAMH YAOBIETBOPSIIO YCIOBHUIO

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

YpaBHCHUA UMCJIN OTPULATCIIbHBIC ,Z[CﬁCTBHTCJILHLIe qacCTH.
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Pacuernrble 3aganusa

3anaua 1. Haiitu o6mmit naterpan aquddepenunansuoro ypaHenus. (OTBET npeacTaBUTh

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

3anaua 2. Haiiti o6umii uaTerpan nudpdepeHnuaabsHoro ypaBHEHuSI.

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 = Xrey—o 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.
3anauva 5. Pemnts 3a1auy Komn.

5.1, y2dx + (x +e?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)=Ll62 xy'+y=2y’Inx, y(1)=1/2.
3anaua 7. Haiiti oOmwmii naTerpan nuddepeHaaIbsHOro ypaBHEHUSI.

7.1.3x* ¢’ dx+(x*e’~1)dy = 0.

7.2, (3x2 + gcos%de —Z—Z(cos%dy =0.
y y y y

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

81y =y—x’, M(1 2). 82 yy'=-2x, M(O, 5).

3amaga 9. HallTu NMHHIO, NPOXOIALIYIO YEpe3 TOUKY |\/|o U 00JIaaoNIyl0 TeM

cBOICTBOM, uTO B MI060i1 ee Touke M HOpManbHbIi BekTop MN ¢ KOHIIOM Ha OcH Oy uMeeT

JUINHY, pPaBHYIO &, U 00pa3yeT OCTPBIi YToJl C MOJIOKUTEIIbHBIM 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".