





1 TlepedYeHb NIAHHUPYEMbLIX pe3yIbTaTOB O0OYYeHHs N0 OHCHHNIMHe "MaTreMaTHka',
COOTHECEHHBIX ¢ MIAHHPYEMBIMH pe3yIbTaTaMH OCBOeHHs 00pa3oBaTeIbHOH MPOrpaMMbI

OcBoeHMe THUCITUIIMHE HallpaBlieHo Ha GopMUpPOBaHUe:

podecCcHOHaNbHBIX KOMIIETEHITHH:

[TK-30 - BmageTh CIIOCOGHOCTRIO CTPOUTE CTAHMAPTHEIE TEOPETHUECKHE ¥ SKOHOMETPUUECKHE MOJIENH,
HeoOXOOUMEIe IS PellleHus TpodeCCHOHATBHEIX 3a0ay, aHaNH3HPOBaTh H HHTEPIPETHPOBATh
TIONy4YeHHbIe Pe3YNbTaThl

3HaTh: GyHOAaMeHTaNbHEE OCHOBH BHICIIEH MaTeMaTHKH, BKNOUasa anredpy, TeoMeTpHIO,
MaTeMaTHYecKH aHanu3, TeOPHUIO BePOSATHOCTEH U OCHOBEL MaTeMaTHYeCKOM CTAaTHCTHKH.

YMeTh: HCTIONb30BaTh MaTeMaTUUECKUE 3HAHUS IIPU U3VUeHUH JPYIUX OUCHUTIINAH, PACIIAPITL CBOR
TMO3HAHUS

BrnameTh: mepBUUHBIME HaBEIKAMH U OCHOBHBIMH METOaMM pelleHrs MaTeMaTHUeCKUX 3a/ad U3
OUCITUIINMH MPoQpecCHOHaNbHOT0 IUKa ¥ AUCIUNINIKH TpodUIbHON HalpaBleHHOCTH.

B pe3yiabTaTe 0CBOCHHS TUCHHIIIHHLI 00VIAIOMIKHACS B 00IIEeM M0 JHCIHUIUIHHE T0/IXKEH

3HaTh:

- pyHOaMeHTaNbHbIE OCHOBH BHICIIIEH MaTeMaTHKH, BKNoYas anredpy, TeOMETPHIO, MaTeMaTHYeCKUH
aHaNlKu3, TEOPHUIO BEPOSTHOCTEH X OCHOBEI MAaTeMATHUECKOU CTAaTUCTUKH.

VYmMeTs:

- ICTIONb30BaTh MaTeMaTUUeCKUe 3HAHUS TP H3YUeHUH APYTHUX TUCHUIIINH, PacliipITh CBOU ITO3HAHUS

BnapmeTs:

- IePBUYHLIMYA HaBHIKaMH ¥ OCHOBHHIMH METOHOaMH pellleHHs MaTeMaTHUYeCKHUX 3afad W3 OUCITUINUH
Tpo¢ecCHOHANBHOTO IUKIa ¥ AUCIUANIIAH ITPoGUIbHON HalpaBleHHOCTH.

2 MecTto nucnumtuHbl "MaTtemaruka" B cTpykrype OITOII cnemuanuTera

Insi oCBOSHHS OUCIMINKHE HeoOXOOHMO BlafleTh 3HAHUSMK YMEHHSMHM, HaBHKaMH, IONYYEeHHHMH B
paMKax cpefgHero o6mero o0pa3oBaHus H (HAH) CpedHEro CIeIualbHOTO W (WIH) MOMONHHUTENHHOT O
mpodeCcCHOHANBHOT0 00pa30BaHus.

IucnunnuHa «MaTeMaTHKa» OTHOCHTCS K broky 1 «duciunnunsl (Momymnu)» OTIOTIT.

3 00beM OUCHHIUIHHLI "MaTeMaTHKA" B 3aYeTHBLIX eIHHHIAX ¢ YKa3aHHeM KOJTHYeCTBa
aKaJeMHIeCKHX JaCOB, BbITeTeHHbIX Ha KOHTAKTHYIO padoTy 00y4aloIIuxXcs ¢ mpemogaBaTeseM (o
BHIAM 3aHATHHA) H HA CAMOCTOATEILHYIO patoTy 00 y4aIoUIUXCsI

Of11ast TPYOOeMKOCTh TUCIHIINKAHE "MaTeMaTHKa" cocTaBlsgeT 16 3aUeTHRX eIUHHII, 576 YacoB.

KomuuecTBO 4acoB
(010 30 030

®opma o0y4eHHs

Kypc 1/YcranoBodHas ceccus
Bcero 1acos 2

KoHTakTHas1 padoTa 00yJaouIuxcs ¢ mpenogaBaTeTeM (0 BHIAM
YIeOHBIX 3aHITHH):

AynmuTopHas pa6oTta
Jlexyuu 2
JlaGopamopHble 3aHAmusA
ITpakmuyeckue 3aHamus

BreaynuTopHas pafoTa

HnousudyaavHas paboma ¢ npenodasamenem:
KoHcyavmauus u uHble 8udul yuebHol desmenbHoCmu
CamocrosiTeThbHasA padoTa

®dopMa MPOMEKYTOTHOH aTTECTAIluH

Kypc 1/Cemectp 1

Bcero yacos 108 106
KoHTaKkTHas1 padoTa 00yJalouIuxcs ¢ mpenogaBaTeTeM (0 BHIAM

YIeOHBIX 3aHATHH):
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®opma o0yIeHHs

KomuuecTBO 4acoB

0o 30 030
AynmuTopHas pa6oTta
Jlexkyuu 34 6
JIaGopamopHble 3aHAmus
Ipakxmuyeckue 3aHaMuA 34 6
BreaynuTopHas pafoTa
HnousudyaavHas paboma ¢ npenodasamenem:
KoHcyavmauus u uHble sudul yuebHol desmenbHocmu
CaMocTosATeTbHasA padora 4 85
®opMa NPOMeKYTOTHOH aTTeCTamuH 3K3aMeH /36|3K3aMeH /9
Kypc 1/CemecTtp 2
Bcero uacos 180 216
KonTakTHas padoTa 00y4alONIHXCA ¢ IpenoaaBaTeneM (o BUIAM
Y4eOHBLIX 3aHATHH):
AynuTopHas pa6orta
Jlexyuu 34 4
JIlaGopamopHble 3aHAmus
Ipakxmuyeckue 3aHAMuUA 34 6
BreaynuTopHas pafoTa
HnousudyaavHas paboma ¢ npenodasamenem:
KoHcyavmauus u uHble sudul yuebHol desmenbHocmu
CaMocTosATeIbHasA padora 76 197
®opMa NPOMeKYTOTHOH aTTeCTamuH 3K3aMeH /36|3K3aMeH /9
Kypc 2/Cemectp 3
Bcero vacos 144 144
KonTakTHas padoTa 00y4alONIHXCA ¢ IpenoaaBaTeneM (o BUIAM
Y4eOHBIX 3aHATHH):
AynuTopHas paborta
Jlexyuu 16 2
JIaGopamopHble 3aHaAmus
Ipakmuyeckue 3aHaAMuA 34 6
BreaynuTopHas pafoTa
HnousudyaavHas paboma ¢ npenodasamesnem:
KoHcyavmauus u uHble sudul yuebHol desmenbHocmu
CaMocTosATeIbHasA padora 58 127
®opMa NPOMeKYTOTHOH aTTeCTamuH 3K3aMeH /36|3K3aMeH /9
Kypc 2/Cemectp 4
Bcero yacos 144 108
KonTakTHas padoTa 00y4alOUIHXCA ¢ IpenoaaBaTeneM (o BHIAM
YIe0HBIX 3aHITHH):
AynutopHas pa6orta
Jlexyuu 16 4
JIlaGopamopHble 3aHAMuA
Ipakmuyeckue 3aHaMuA 34 4
BreaynuTopHas pafoTa
HnousudyaavHas paboma ¢ npenodasamesnem:
KoHcyavmauus u uHble 8udul yuebHol desmenbHoCmu
CaMocTosATeIbHasA padora 58 91
®opMa NPOMeKYTOTHOH aTTeCTamuH 3K3aMeH /36|3K3aMeH /9
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4 CopepKaHHe TUCHHIUTHHEI "MaTeMaTHKa", CTPYKTYPHPOBaHHOE IO pa3aesiaM (TeMaM)

4.1 JIeKIHOHHLIE 3aHATHSA

Pazfesn DHCHMIUTHHLI, TeMbLI JICKIIHH H HX coflepXKaHHe TpymoeMKoOCTL B
Jacax
00 (30 |030

1 cemecTp

1. Inne#Has aaredpa 7 1

1.1. OnpegenuTeny BTOPOro ¥ TPETLEr0 MOPsiAKa, UX CBOUCTBA

1.2. ®opmyns KpaMepa [Ons pellleHHs CHCTEMEl NHHEHHBIX anreOpandecKuX YpaBHEHUH
(CJIAY)

1.3. UccnenoBanne CUCTEM THHENHBIX YpaBHEHHUH, MeTo[ ["aycca

1.4. MaTpune! u onepanuy Haf HuME. OfpaTHast MaTpHUIa

1.5. Matpuunsi MeTof pelnerus CJIAY.

2. BexTropHan anre6pa 6 1
2.1. IlousaTre BekKTOpa. JIMHENHEIE ONepalliu Ha[ BeKTopaMu. JInHelHas 3aBUCHMOCTD
BeKTOpOB. Basuc Ha MNOCKOCTH W B MPOCTPAHCTBe. [IPAMOYTONbHHEIN JeKapToB Gasuc.
Paznoxenune BekTopa 1o Oasucy. [nuHa (HOpMa) BEKTOpa W OTpe3Ka, HalpaBIsIOIIne
KOCHHYCH, HOPMHUPOBAHHBIA BEKTOD

2.2, CkansipHOe IPOU3BeleHNEe BEKTOPOB, €T0 CBOMCTBA M GU3UUECKUH CMEICN. YTOJ
MeXMy BeKTOpaMH, YCTIOBHE OPTOrOHANbHOCTH BEKTOPOB.

2.3. BekTopHOe NpOH3BeJeHHE BEKTOPOB, €r0 CBOMCTBA W CMEHICJ. YCIOBHE
KOTIIMHEapHOCTH MIBYX BEKTOPOB.

2.4. CMellaHHOE MPOH3BefeHUEe TPeX BEKTOPOB, er0 TeOMeTPHUYEeCKHH CMBICN. YCIIOBHE
KOMIIJTaHaPHOCTH TPeX BEKTOPOB.

3. AHajTMTHYECKasi TeOMeTpHS 7 1
3.1. lIpsiMmast Ha MHOCKOCTH. YpaBHeHWE IPSIMOHM ¢ YyriaoBHM Koaddunuentom. Obmee
ypaBHeHHUe IpPAMOK. Yron MeXAy INOPSMBIMH, YCJIOBHS INapaljlelbHOCTH X
IepHneHAUKYIAPHOCTH. PaccTosHNE OT TOYKH OO IPSMOHM.

3.2. KpuBkle BTOpOro mopsifka. Jnmunc. [unepbona. [lapabona. [IpuBeneHue ypaBHEHUH
KPUBHIX K KAHOHHYECKOMY BUIY.

3.3. TonsApHEe KOOPAHATEL. CBA3b MEXKAY INOAPHEIMY U NeKapTOBEIME KOOpAMHATaMU
3.4. TInockocTh ¥ IpsiMas B IpocTpaHcTBe, O0Iiee ypaBHEHHUE TIOCKOCTH. [1ocTpoeHMe
IJIOCKOCTH. YTOJN MeXIOYy NJIOCKOCTAMH. TodKa IepeCcedeHHUs TpeX NNOCKOCTeH.
PaccrosiHme 0T TOYKH [0 MIOCKOCTH. KaHOHNYECKKe YpaBHEHUS IPSMOM B IPOCTPAHCTBE.
YpaBHeHUS IPSMOH, IPOXOOAIIEH depe3 OBe NaHHEE TOUKH YTOJl MeXAY IBYMS IPSIMEIMHU,
VCIIOBUS NapasiebHOCTH U NePIeHANKYNSIPHOCTH. B3auMHOe pacnonoXeHne IPsSMEIX 1
IJIOCKOCTeH. Vrol MeXOy NPAMOM ¥ INOCKOCTHIO, YCJIOBHS NapallelbHOCTH X
TepIeHUKYIIPHOCTH.

3.5. IToBepxXHOCTH BTOPOTO IOPSIAKa B MpocTpaHcTBe. [IUMHHAPHYECKHe IOBEPXHOCTH.
Onnuncoun. Cdepa. OmHOMONOCTHOH TuHepOOoI0oun. BYIONOCTHOH THIepOOIounm.
OnnunTtuueckui mapabonoun. Komyc. [umepOonuueckuil mapabGomomm,.

4. Beenenne B MaTeMaTHYeCKHH aHaTH3 QYHKIHHA OTHOH MepeMeHHOH 7 2
4.1. O6mue mpencTaBnerust 0 GYHKIUN OOHON MepeMeHHOU. [loHATHe QYHKIIUM ONHOH
mepeMeHHOU M crnocofH ee 3amanus. O6macTs ompemenenus. CnoxHas u o0paTHas
¢dyuxnuy. XapakTepUCTHKY 0BeeHNUT QyHKIMHU. OCHOBHEE 27leMeHTapHie GYHKINYT U WX
rpaduKy.

4.2. Teopus npenenos. I[Ipegen GyHKINE Ha OCKOHEUHOCTH. [Ipemen GyHKIWH B
KOHEYHOH Touke. OMHOCTOPOHHUE IPeaessl. beckoHeYHO Maske U 0eCKOHEYHO GONbIITe
¢dyaknuu. ColcTBa HECKOHEUHO MAJBIX QYHKIME U WX CBSI3b C OECKOHEYHO GOTBITHMH.
OcHoBHBIe CBOKCTBa npefenos. Haxoxnenue npenenos. [1epBrll 3aMedaTeNbHE Ipegen.
Bropoii 3aMedaTenbHEE Npefesl. JKBUBAIeHTHEE (QYHKIMH.

4.3. HenpeprBHOCTh QyHKIMHU, Onpenenenne QyHKINY, HEIPEPHBHOHU B TOYKe. TOUKH
paspriBa 1 ux Knaccudrkanusi. HenpeprBHOCTS GyHKIINK Ha 0Tpe3Ke. CBoiicTBa PyHKIMH,
HeNpepHBHEX Ha 0TPe3Ke.
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5. MuddepennuaabLHOe HCYHCTEHHEe PYHKITHH OMHOH TTepeMeHHOH

5.1. IlpoussopHas. [IpousBongHas GYHKINY, ee MeXaHUUECKUH U TeOMETPUIECKHAN CMBICTL.
Tabnuma npoussoaubx. [IpaBuna quddepernupoanus. [Ipou3BoaHas CNOXKHON QYHKIMH.
YpaBHeHUe KacaTeNnbHOH W HopManu K rpaduky. OuddepeHnuan GyHKIHUH, €T0
MeXaHWYeCKUH# K TeoMeTpHuecKuil cMrici. [IpuMeHeHHe puddepeHIHana O
TpUOTTHKEHHEX BBHIYUCTEHUH.

5.2. [Ipon3BOfHEIE BEICIIUX IOPSIAKOB.

5.3. [IpaBuno JlonuTans.

5.4. TlonHoe uccnenoBaHue GYHKIUHU. YCIOBUS W WHTEPBAJIBl MOHOTOHHOCTH (BYHKITHH.
Touku 3KCTpeMyMa (YHKIMH, HeOoOXOOMMOe W JOCTATOYHHIE YCIOBUSI 9KCTpeMyMa.
HauGonbillee U HauMeHbIee 3HaUeHWe (QYHKINH, TPUKNAfHEE 3afadd. BRENIYKIOCT U
BOTHYTOCTh I'paduka PyHknuu. Touku nepernda. ACUMOTOTH rpaduka GyHknuu. Obmas
cxXeMa HCCNeloBaHua (QYHKINY U IIOCTPOEHHS e€ rpaduka.

Hroro 34
2 ceMmecTp
6. OPYHKIIMH HECKO/IbKHX HepeMEeHHBIX 11

6.1. [ousiTvie QyHKIMY OBYX IEPEMEHHHX, 061aCTh OINPeNeNeHusl.

6.2. Iuddepennuranbaoe HCUUCTIeHNe GYHKINN IBYX TepeMeHHX. YacTHbBIe IPOU3BOAHEIE
IepBOTo mopsiaKa. YacTHEe IPOU3BOOHEE BEHCIINX NOPANKOB. [lonHEE auddepeHnuan 1
eT0 NPHUJI0XKeHWe K NPUONUKEHHBIM BHUUCIEHUSIM. JKCTpeMyM (YHKIHMH OBYX
ImepeMeHHHX. [Ipon3BogHas o HalpaBleHHIo, IpagueHT. KacaTenbHas NIOCKOCTh X
HOpPMaJib K IIOBEPXHOCTH.

7. AHTETpaibHOE HCIHCIIEHHE

7.1. Heonpenenéuusii wHTerpan. Tabauila ¥ CBOMCTBa HEONpPeNeleHHbX WHTEIPANoB.
OCHOBHBEIE METOIB MHTETPUPOBAHUS:

OyHKIMY, 3aMeHa IePeMeHHOH, 0 9acTsIM, OpoOHO-PallMOHATBHX QYHKIWH.

7.2. OnpenenéHubl wHTerpan. OmpeneneHre, TeOMeTPUUYECKHAM CMEICT W CBOHCTBa
OIpelesleHHOI0 MHTerpana. BeluucieHue ompefeneHHOro wHTerpana. [Ipunoxenus
OTpeeIEHHOTO WHTeTpajia: BHUKUCIEHUE TIOIaned MmIocKuX Guryp, ob6bnéMa Tena
BpallleHud.

7.3. HecoGCTBEHHEIE WHTET DA

7.4, TlpubnuKeHHOE MHTETPUPOBaHNE: MeTo NPSAMOYTONbHUKOB, Tpaneryi, CHMIICOHA.
7.5. [IBotiHON mMHTerpan. OnpeneneHue U CBOKCTBa ABOMHOI0 MHTErpajla. BrUYNCTIeHNE.
eomeTpuyecKue IPUIOKEHUS.

12

8. KOMIUTeKCHBIH aHAIH3

8.1. KoMmnnexcHse uncna. QOpME 3alUCH W IepPeBO U3 OJHOHU GOPMEH B OpPYIVIO.
IelCcTBUSA C KOMIJIEKCHEIME YHCNaMu. PellleHre ypaBHEHUN.

8.2. Ompepnenenue GyHKIHY KOMITIEKCHOTO TePeMEeHHOTO.

8.3. IuddepennupoBanre GYHKIIUKA KOMIIEKCHOTO MepeMeHHOTO. AHANATUYHOCTL U
0COORIE TOUKH.

11

Hroro 34
3 cemecTp
9. IuddepeHnunanbHbIe YPaBHEHHST 8

9.1. NuddepeHnuantHrle YpaBHeHHUS MepBoro mopsigka. OfInee U 4acTHOe PeIleHus,
3afada KOIX. YpaBHeHHS C pa3fesionMMUc nepeMeHHNME, OOJHOPOOHEE YPaBHEeHUS.
JluneliHEle YpaBHEHUS, YPaBHeHUsST DepHyInu.

9.2, NuddepeHnnanbHble ypaBHEHUS BTOPOTO mopsigka. O0Ilee ¥ 9acTHOe PeINeHWS,
3afada koum. JuddepeHnuansuble ypaBHeHHUS, NONYCKaOMe IOHUKeHNE IOPIOKa.
JiuHeliHHe opgHOPORHHe OubdepeHNHanbHEE YpaBHeHHS BTOPOr0 NOPSIOKa C
IOCTOSHHHIME Koabdunuentamu. JIuHeliHHEe HeOOHOPOAHHEe [Au(pdepeHNNaNbHEE
ypaBHeHHUS BTOPOTO IOpSAOKa C IOCTOSHHEIMH K03(QHUIHeHTaMH M NIPaBoH YacThio
CIelManbHOro BUAA.

9.3. HuddeperinantHble YPaBHEHNS BEICIINX IOPSIIKOB.

10. OYyHKIIHOHATLHBLIA aHATH3 8
10.1. D7eMeHTH TEOPUY MHOXKECTB. 3alliCh MHOXKECTBa, Mepa IIJI0CKOI0 MHOXKECTBa.

10.2. OToOpaxeHrWe MHOKECTB.

Hroro 16
4 cemecTp
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11. Teopus BepoATHOCTEH 8 2
12.1. TIpocTpaHCTBO 3MeMEHTAapHHX coOHTHH. Anrefpa cobuTuii. OmpepmeneHue
BepOATHOCTH., ®OpMyNnEl KOMOWHATOPUKH.

12.2. BeposATHOCTb CYMMEH ¥ TTPOM3BEIeHUST COOBITHH. YCIIOBHAS BepOSITHOCTE. OOpMy I
TIONHOU BeposaTHOCTH ¥ Balieca.

12.3. TloBTOpHEE He3aBUCHMBIE UCIETaHuA. Popmynel beprynnu, [lyaccoHa, MyaBpa-
Jlannaca.

12.4. NIuckpeTHHe cly4YaliHBe BeJNUUYUHH. PAn ¥ GVHKIOHUA pacOpelelieHHd.
MaTteMaTuyeckoe OXHUJaHUE U [OUCIEPCUS OUCKPETHOU CIYYAaUHOU BeIHYUHEL
BunoMuansHOe pacnpefeneHue.

12.5. HenpeprBHEE clydadHble BelUYUHE. QOYHKIUS pacOpefelleHUs], IJIOTHOCTh
pacupefenenus, UX CBolcTBa. MaTeMaTHYeCKOe OXWU[aHUe U OUCIEePCUs HelPePHBHOU
crydaiHON BenuuuHb. HopManbHOE X paBHOMEPHOE pPaclipeleleHHe.

12. MaTeMaTH4YecKass CTaTHCTHKA 8 2
12.1. OcHOBHBIE TOHATHS MaTeMaTHUYECKOM CTATUCTHKH. [ MCcTOrpaMMa. ToO4eUHEBIe OIIeHKHT
IapaMeTpPOB paclpeleleHus CAyIaiHEX BeTHInH. Mofa, MeIruaHa, pa3MaX BHIOOPKH.
12.2. MHTepBanbHasd OIleHKa IapaMeTpPOB pacIpefeleHHUs CIydYalHBX BENHYWH.
IloBepUTENBHEIM WHTEPBaJ, OOBEPUTENbHAs BEPOSITHOCTh, TOYHOCTH OLIEHKH.

12.3. IIpoBepKa CTATHCTHUECKHMX T'HIIOTE3. YPOBeHDh 3HAUMMOCTH, KPUTHYecKas o0acTs,
CTaTHCTUYECKNE KPUTEPHH.

12.4. Tlapuas muHelHad perpeccus. KoaddunueHT KOppenanuy, ero CBOUCTRa, IPOBepKa
3HAYUMOCTH.

Hroro 16 |4

4.2 TMpakTu4ecKue (CeMHHApPCKHe) 3aHsATHSI

Tema 3aHATHH TpynoeMKOCThL B
Jacax
oo (3@ |030
1 cemecTp
1. Inne#nas aaredpa 7 2

1.1. OnpegenuTenu BTOPOro U TPETLEr0 MOPsAKa, UX CBOUCTBA

1.2. ®opmyner KpaMepa AN pellleHUs] CHCTEMH JTHHEHHHX anre0pandecKux ypaBHeHHH
(CJIAY).

1.3. UccnenoBanne CUCTEM JIMHEWHBIX YPaBHEHHH, METO[] raycca

1.4. MaTpune! 1 onepanuy Haf HuME. O0paTHast MaTpHUIa

1.5. Matpuunrii MeTof pelnenus CJIAY.

2. BektopHas anredpa 7 1
2.1. TlousaTue BekTOpa. JINHEeWHEE onepallMy HaJ BeKTopaMu. JIMHelHas 3aBUCUMOCTh
BEKTOpOB. Basnc Ha MIOCKOCTH W B MPOCTPAHCTBe. [IpSIMOYTONbHEE OeKapToB 0as3muc.
Paznoxenune BekTopa mo Oasmcy. InuHA (HOpMa) BEKTOpa W OTPe3Ka, HalpaBJIsiONIne
KOCHHYCH, HOPMHUPOBAHHBEIYA BEKTOD

2.2, CKansgpHOe IPOU3BeNeHNe BEKTOPOB, €T0 CBOMCTBAa U (pU3MUECKUN CMEICT. YIOJ
MeXMy BeKTOpaMH, YCTIOBHE OPTOrOHANbHOCTH BEKTOPOB.

2.3. BekTopHOe Ipou3BefeHHEe BEKTOPOB, €r0 CBOWCTBAa M CMEICN. YCJIOBHE
KOTIIMHEapHOCTH MIBYX BEKTOPOB.

2.4. CMeNaHHOE TPOH3BEeHNE TPeX BEKTOPOB, €T0 FreOMeTPHUECKUN CMEICT. YCIOBHUE
KOMIIJTaHaPHOCTH TPeX BEKTOPOB.
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3. AmanuTHYecKasi reoMeTpus

3.1. IpsiMast Ha IIOCKOCTH. YpaBHEHUEe NPSIMOH ¢ yrnoBeM Koaddunuentom. Obmee
ypaBHeHHe OpAMoH. Yron MeXOy NPAMEMH, YCJHOBHS NapalllelbHOCTH H
epHeHAUKYIAPHOCTH. PaccTosHNE OT TOUKH OO IPSMOHM.

3.2. Kpusnie BTOporo mopsaka. Jnmanc. ['unep6ona. [TapaGona. [TpuBenenne ypaBHEHUH
KPUBHIX K KAHOHHYECKOMY BUIY.

3.3. [TonsApHEe KOOPAHATEL. CBA3b MEXKAY HOIAPHEIMY ¥ NeKapTOBEIME KOOpAMHATaMU
3.4. TInockocTs U mpsiMasi B mpocTpaHcTBe. OfInee ypaBHeHMe MIOCKOCTH. [TocTpoeHUe
IJIOCKOCTH. YTON MeX[Jy IJOCKOCTAMH. ToukKa IepecedeHHs TpPeX IJIOCKOCTEH.
PaccrosHme 0T TOYKH [0 IIOCKOCTH. KaHOHWYeCKHe ypaBHeHU IPSIMON B IIPOCTPaHCTBE.
YpaBHEeHUS IPAMOH, IPOXOAAINEl Yepe3 IBe aHHbIe TOUKM YTONl MEeXOY NBYMS IPSIMEIMH,
VCIIOBUS IapajlIeNbHOCTH U IePIeHINKYIIPHOCTH. B3auMHOe pacmonoXeHne IPSIMBIX U
IJIOCKOCTeH. VTon MeXOy IPAMOH M IIJIOCKOCTHIO, YCJIOBHUS IapajlielibHOCTH U
TepIeHuKYIIPHOCTH.

3.5. TIoBepXHOCTH BTOPOTO IOPANKa B IPOCTpaHCTBe. LIMNMHOpHYECKNE IOBEPXHOCTH.
Innuncoun. Cdepa. OmHOMONOCTHOH THmepOonoun. BYMONOCTHOH TumepOONOUI.
Onnuntuueckuit mapabonoun. Konmyc. I'mmepGommueckuii mapabonons.

4. BBenenne B MaTeMaTHYECKHH aHaTH3 QYHKIHHA OTHOH MepeMeHHOH

4.1. O6ume TpenCcTaBNeHUsS 0 QYHKIUU ONHOHM mepeMeHHOH. [IoHSITHE QYHKIUN OTHOHN
mepeMeHHOR M cmocoOH ee 3amanusi. O0nacTh onpenenenus. CrnoxHas u o6paTHas
¢dbyaKIMY. XapaKTepUCTHKY ToBefeHNs GyHKUNYA, OCHOBHEIE 371eMeHTapHble QYHKIUY U UX
rpaduKy.

4.2. Teopus mpemenoB. [Ipemen GYHKIHK Ha 0eCKOHEUHOCTH. [Ipeden (GpYHKIHH B
KOHEYHOH Touke. OMHOCTOPOHHME IPeenbl. beCKoHeUHO Markie u 68CKOHEUHO GOTIbIIe
¢dyaknuu. CBolicTBa HeCKOHEUHO MaskX QYHKIMH ¥ UX CBSI3b ¢ OECKOHEYHO OONBIMUMHY.
OcHoBHBIE CBOHCTBa NpefenoB. HaxoxpeHue npenenos. [IepBrlii 3aMedaTeNIbHEIY IpeIen.
Bropoii 3aMedaTenbHEE Ipefesl. JKBUBAIeHTHEE (QYHKIMH.

4.3. HenpeprBHOCTE GpyHKIUHU. OnpeneneHne GYHKINHE, HENPEPLHBHON B TOUKe. TOUKH
paspriBa 1 Ux Knaccudukanya. HempeprBHOCT GPYHKIWMY Ha 0Tpe3Ke. CBONCTBA GYHKIUH,
HeNpepHBHEX Ha 0TPe3Ke.

5. IudPepeHnuanbHOEe HCUNCTeHHE (PYHKIIHH OTHOH MepeMeHHOH

5.1. IlpoussonHas. [IponsBonHas GyHKINY, ee MeXaHAUEeCKUN U TeOMeTPHUYECKHI CMBICTI.
Tabnuma mpoussonHsx. [IpaBuna puddeperimporanus. [Ipou3BoaHAS CIOKHOM QYHKIMH.
YpaBHeHUe KacaTelbHOU U HopManu K rpaduky. Hudbdepernuan GyHKUIUH, ero
MeXaHWYeCKHH# ¥ TeOMeTpHUYeCKHU cMHICH. [IpuMeHeHune nuddepeHIuana AN
TpUOTTHKEHHEX BHIYUCTEHUH.

5.2. [Ipon3BOfHEIE BEICIIUX IOPSIAKOB.

5.3. [IpaBuno monuTansd.

5.4. llonHOe uccnenoBaHre GpYHKINK. YCIOBUS U WHTePBalbl MOHOTOHHOCTH (GYHKIHIH.
Touku 3KcTpeMyMa (QYyHKIMH, HeoOXOOUMOEe W HOCTAaTOYHHE YCIIOBUS 3KCTPEMYyMa.
HauGonrilee u HauMeHbIIee 3HAYeHWE (QYHKIMYU, NPUKNAJHEE 3a0aYd. BEITYKIOCTE U
BOTHYTOCTh I'paduka GyHKIUU., Touky meperuba. ACUMITOTH Tpaduka dyrkmmu. Obmas
cxXeMa HCCNe0BaHus (pYHKINY U IIOCTPOEHHS e€ rpaduka.

Hroro 34
2 ceMmecTp
6. OPYHKIIMH HECKOJIbKHX HepeMeHHbIX 11

6.1. [ousiTrie QyHKIMM OBYX IEPEMEHHHX, 061aCTh OIPeNeNeHusl.

6.2. Nuddepennranbuoe HCUUCIeHNe QYHKINHT IBYX IepeMeHHRX. YacTHEE IPON3BONHEES
IIepBOTO mopanKa. YacTHEE NPOU3BOLHEIE BHICIINX MOpAnKoB. [lonHsm nuddepernnan u
eT0 NMPUN0XKeHWe K NPUONUKEHHBM BHUYHUCIEHUSM. IJKCTPEMYM QYHKIHH [OBYX
IepeMeHHHX. [Ipou3BOOHAA IO HalpaBleHUIO, TpafgueHT. KacaTenbHas MOJIOCKOCTh U
HOpPMaJib K IIOBEPXHOCTH.

1504742960
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7. AHTeTpaIbHOE HCIHCTIEHHE

7.1. HeonpenenéHHH# wHTETpan. Tabnuia ¥ CBOMCTBa HEONPENeTIeHHKX WHTErpajioB.
OCHOBHBEIE METOIB UHTETPUPOBAHUS:

OyHKIMY, 3aMeHa IePeMeHHOH, 0 9acTsIM, OpoOHO-PallMOHATBHBIX QYHKIUH.

7.2. OnpenenéHHHN WHTerpan. OmpefeneHue, TeOMeTPUUECKUN CMHBICT W CBOMCTBa
OTIpefeNeHHOTO MHTerpana. BrUKCNeHUe OIpefdeNeHHOTo MHTerpana. [IpunoxeHus
OTpeeIEHHOTO MHTerpania: BEYUCIEeHUEe NJOMafed MHNockux ¢uryp, obbéma Tema
BpallleHu4.

7.3. HecoGCTBEHHEIE WHTET DA

7.4, TlpubnukeHHOe MHTETPUPOBAHKE: METO IPSIMOYTONIBHUKOB, TPAllelul, CUMIICOHA.
7.5. [IBotiHOU mHTerpan. OnpefeneHre U CBONCTBa NBOMHOTO MHTErpana. BEIYHCHeHue.
TeoMeTpuYecKre IPUNIOKEHUS.

12

8. KOMIUTeKCHBIH aHAIH3

8.1. KoMmnnexcHsle uucna. ®PopMbl 3alMCH ¥ IePeBON U3 OOHOU GOPME B APYTYIO.
IlelCcTBUSA C KOMIJIEKCHEIME YHCNaMu. PellleHre ypaBHEHUN.

8.2. Onpenenenue GyHKIHAY KOMITIEKCHOTO TePEeMEHHOTO.

8.3. IudbdepennupoBanre QyYHKIUU KOMIIJIEKCHOTO IMepeMeHHOTO. AHATUTUYHOCTh H
0COORIE TOYUKH.

11

Hroro 34
3 cemecTp
9. IuddepeHnnanbHbIe YPaBHEHHST 17

9.1. NuddepeniuantHble YpaBHeHUS MepBoro mopsimka. O0Ilee W YacTHOE PEIIeHHs,
3afada KOIIX. YpaBHEHUS C Pa3feNaoIIuMUcA IepeMeHHRMHU, ONHOPOOHEEe YpaBHEeHUS.
JluHeliHbe YpaBHEHUS, YPaBHEHUST GEpHYIIIH.

9.2, NuddepeHnnanbHbie ypaBHeHUsS BTOPOTo mopsigka. Ofiiee  9acTHOE peIIeHHS,
3afada komu. JuddepeHnuansHble YpaBHEHUs, NOIYCKalollde NMOHUXKEHNe MOPSIKA.
JIuHeliHEe ONHOPOOHHEe OubdepeHNUANbHEE ypaBHEHHS BTOPOT0 IOPAOKa C
IOCTOSHHHIME KoabdunuenTtamu. JInHelHBe HeogHOPOOHHe nuddepeHNIHaNbHEE
ypaBHeHHUS BTOPOTO MOpSgKa C MOCTOSAHHHME K02GGdUINeHTaMN U IPaBOM YacThio
CIenuanbHOTO BHAAA.

9.3. Huddeperinantable YPaBHEHNS BEICIINX MIOPSIIKOB.

10. OYHKIIHOHATLHBLIA aHATH3 17
10.1. 97eMeHTH TEOPUY MHOXKECTB. 3alllCh MHOXKECTBa, Mepa IIJI0CKOI0 MHOXKECTBa.

10.2. OToOpaxeHrWe MHOKECTB.

Hroro 34
4 cemecTp

11. Teopus BepoATHOCTEH 17

11.1. IpocTpaHCTBO 37eMeHTapHHX coOnTui. Anrefpa coOwtuii. OmpemeneHue
BepoATHOCTH., ®OpMyNnEl KOMOWHATOPUKH.

11.2. BeposATHOCTb CYMMEI ¥ IPOU3BEHEHUS] COOMTHH. VY CIOBHAS BEPOSTHOCTh, DOpMyIEl
TIONHOU BeposaTHOCTU ¥ Galieca.

11.3. TToBTOpHEIE He3aBUCHMbIe HcHbITaHuA. Qopmynsl bepHynnu, [Tyaccona, MyaBpa-
Jlannaca.

11.4. NuckpeTHHe Cly4YaliHHe BelHYHWHH. Pan u GYHKOUS pacIpeneneHUus.
MaTeMaTuueckoe OXHUOaHWe U OUCIEePCUS OUCKPETHOH CNy4alHOU BeJIUYUHEL.
BunoMuansHOe pacnpefeneHue.

11.5. HenpeprBHEE chy4daliHble BenuWuuHE. OYHKIUS pacOpeleneHus, OIOTHOCTH
pacupefenenus, UX CBOUCTBa. MaTeMaTH4uecKoe OXUgaHWe U OUCIEePCUS HelPePHBHOU
crydalHON BenuuuHbE. HopManbHOE W paBHOMEPHOE pacIlipeleleHue.

12. MaTeMaTH4YeCKas CTaTHCTHKA

12.1. OcHOBHBEIE TOHATHA MaTeEMaTAYECKOM CTaTUCTHAKHU. [HcTOrpaMMa. ToOUeYHEIE OIIeHKH
IapaMeTpOB paclpeleleHus CIyIaiHEX BeTHInH. Mofa, MeIHaHa, pa3MaX BHIOOPKH.
12.2. VnTepBanbHas OLEHKa apaMeTpPOB paclOpefelleHUs CIy4YalHEX BeIHUYUH.
IloBepUTENBHEIM HMHTEPBaJ, OOBEPUTENbHAs BEPOSITHOCTh, TOYHOCTH OLIEHKH.

12.3. TIpoBepKa CTAaTHCTHUECKHX THIIOTE3. YPOBEHb 3HAUMMOCTH, KPpUTHIECKass 001acTh,
CTaTHCTHYECKNE KPUTEPHH.

12.4. Tlapuas nuHelHas perpeccud. KosbdunueHT KOppemsalnl, eTo CBOKCTBA, IPOBEPKa
3HAYUMOCTH.

17

Hroro

34

1504742960
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4.3 CaMocTosiTeTHHast paboTa CTyIeHTa U TepedeHb YIe0HO-MeTONHIECKOTO0 00eceYeHHs NIst
CaMOCTOSITeTbHOH PaGoThI 00YIAOIIHXCS IO THCITHIITHHE

Bup CPC TpynoeMKOCTh B
qJacax
00 (3¢ |030®
1 cemecTp
Briuncnenue ompefenuTenell pasfloXkeHHEM IO CTpoke (cTonbiy). Pemenue cucTeM|l 17

TMHHEeHHHX anrefpandecKuX ypaBHeHHH mo ¢opmynaM Kpamepa , MeTtomoM [aycca.
IelCTBHUSA C MaTpUIlaMHU.

—_

BrimonHeHWe NUHEHHHX ONepalldil Hal BEKTOPaMH, Pa3loXKeHHe BEeKTOPOB 0 0a3UCy 17
Haxoxnenue ONUHH (HOPMH) BEKTOPa M OTPe3Ka, HANPABISIOIIHX KOCHHYCOB,
HOPMHPOBAHHOTO BEKTOPA.

HaxoXxmgeHne CKaNspPHOTO, BEKTOPHOTO M CMEIIaHHOTO NMPOM3BEeNeHHUS BEKTOPOB,
WCIO/b30BaHUe TeOMEeTPHUECKOTO CMEICTA, YITla MeXy BeKTopaMu. [IpoBepKa yCHoBUH

OPTOrOHaNIbHOCTH, KOJINTMHEAPHOCTH B KOMIINIaHapPHOCTH.

HaxoxpneHrne pacCTOSHUS MeXOy TOUuKaMH. [1oCTpoeHHe NUHUU B MONSAPHOU cucTeMe|l 17
KOOpOuHAT, Ipeofpa3oBaHMe YpaBHEHWH M3 MOJSIPHON B MPIMOYTONBHYIO CHCTEMY
KOOpOMHAT.

[TocTpoeHWe NpPSIMBIX, HaX0XKJeHHEe YpaBHEHWSd NPSAMON C 3afaHHBIM YTJOBEIM
K03bGUIIHeHTOM, TPOXOdIel depe3 ABe TOUYKU. HaxoXxaeHHe yria MeXOy IPSMBIMH,
PacCTOSTHUS OT TOYKH [I0 IIPSMOH.

[TocTpoeHHMe KPHUBHIX BTOPOTO MOpsAfKa. [IpuBefeHWe ypaBHEHHH KPHUBHIX K
KaHOHMYECKOMY BHIY.

Haxoxnmenue o6mIero ypaBHEHHS IIJIOCKOCTH, Yrila MeXMOy IJOCKOCTSIMH, IOBepKa
YCIOBUH apanyiebHOCTH U IEePIeHIUKYISAPHOCTH. [I0CTpOEH e IIOCKOCTH.
KanoHW4Yeckre ypaBHEHHS NIPAMOM, NMPOXOAdIled 4depe3 ABe AaHHBE TOYKH B
IPOCTPaHCTBE. YTONl MeXAy ABYMS NPSIMBIMH, YCHOBHSA IapanlelbHOCTH H
TIEPIEeHIUKYIIPHOCTH. YT0OJ MEX/Y IPSAMOM U MJIOCKOCTBIO, YCIOBUS IapannelbHOCTH |
TIEPNEeHIAKYISIPHOCTH.

—_

Haxoxpmenue o6nacTu onpenenenus, TOCTPOeHNEe IPaUKOB OCHOBHHIX 3JIeMEHTaPHBIX 17
dyuknuit. Haxoxpenwe mnpenenoB ¢yHKIuU. HccnemoBaHue GYHKIUH Ha

HEeIIPEPRIBHOCTD.

HaxoxneHne Npou3BONHEX GYHKINY, YPaBHEHNUH KacaTeNbHOU I HOPMand K Tpaduxy. 17
[Mpumenenne guddeperimana GYHKIUA OIS TPUOIMKEHHBIX BEYUCTIeHN . [IpuMeHeHNe
npasuna Jlonutans.

Haxoxpnenve HauOONbIMX ¥ HaMMEHBINNX 3HAaYeHUH QYHKIMYM Ha OTPe3Ke, HHTEPBATIOB
BO3pacTaHus (yObIBaHWS), TOYEK IKCTPEMYMa, HHTEPBANOB BHIYKIOCTH (BOTHYTOCTH),
TOuYeK meperuda, acuMIToT rpaduka Gynknuu. Obmas cxeMa UCCHIenoBaHus QYHKIMHA U
TIOCTpoeHHe e€ Tpadukxa.

Hroro 4 85
2 ceMmecTp
HaxoxmeHune 3HaUeHWH U 00IaCTH oIpeeneHus GYHKINH OBYX IepeMEeHHEIX. 38 99

HaxoxkneHne 9aCTHBIX MPOU3BOSHEIX IEPBOTO ¥ BHICIIHUX HMOPSOKOB, [IpOM3BOIHOMN 1O
HampaBJeHUIo, rpafueHTa. [IpuMeHeHne moNHOTO IuddepeHIMana K TpUONUKeHHHM
BEIYUCTIEHUSIM .

HaxoxpneHne HeONpeleNlEHHEIX MHTETPANIOB. BEUNCNeHNE ONpeeleHHBX HHTETpajios Io|38 98
dbopmyne HrroToHa-JleliOruna. Haxoxmenue mioinany GUIypH, o6beMa Tesla BpallleHus.
[MpubnuKeHHEEe METOMB HHTETPUPOBaHYS. BruucneHre JBOMHOTO HHTETPANa.

Hroro 76 197

3 cemecTp

[pencTaBnenre KOMIJIEKCHHX YHMCEN B anrefpandeckod, TPUTOHOMETPHUYECKoH u|29 63
ImoKa3aTelbHOH ¢GopMe, Ipeodpa3oBaHre W3 ONHOM (HOPMH B Opyrywo. [eHCTBUSI C
KOMIIJIEKCHEIMY 4YuciaMy. PellleHue ypaBHEHUN.

Ouddepernupopanre GYHKIHIH KOMIJIEKCHOTO TePEMEHHOTO0.

1504742960
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Haxoxkpmenue o0Iero ¥ 9acTHOTO pellieHWH AudQepeHIUanbHX YPaBHEHUH IEePBOTO U
BTOPOTO TOPSIAKA PA3IUYHEIX BUIOB.

29

64

Hroro

58

127

4 cemecTp

BEJIUYHNHEI,

Peltenve 3aga4 Ha KJIaCCHUECKOe U FeOMETPHUECKOe OIIpefieNIeHNe BEPOSTHOCTH.
HaxoxmgeHue BepOSTHOCTH CYMME W NMPOH3BEIEHHUS COOBITHMH, MOTHOH BEPOSTHOCTH,
BEPOSTHOCTH THIIOTE3.

[Mpumenenue Gopmyn Beprynmy, ITyaccora, Myaspa-Jlannaca.
CocTraBnenue psifa ¥ GYHKIIUKA pacupefeneHus OACKPETHOU CNydalHOU BeMUUYUHHI,
HaX0XIOeHHe MaTeMaTHUYeCKOTO OXKUIAHUS U THCIEPCHH.
HaxoxmeHue MaTeMaTHUYeCKOTO OXHOAHUS W MNUCIEPCHH HeMpephBHOU cnydalHON
BEePOSITHOCTH TONaJaHUS B 3aJaHHBIM HHTepBal. Mcmonb3oBaHHUE
HOPMAaJbHOTO paclpefeseHus.

29

46

HaxoXxmeHWe TOYEUYHHX M HHTEPBAJbHHX OIEHOK IapaMeTpOB paclpemeeHus
CTy4YadHKX BEJTMYWH, MOOH, MeNWaHH, pa3Maxa BEIGODKH.
[TpoBepKa CTAaTUCTHYECKUX THIOTES.

Haxoxknenue ypaBHeHHUS MapHOM NUHEHHOU perpeccuu, Ko3hGUIueHTa KOPPEISIUY,
TIPOBEPKa 3HAYMMOCTH.

45

Hroro

58

91

5 ®oHJ OIMEHOYHLIX CPENCTB /s NPoBedeHHs MPOMEeXKYTOTHOH aTTeCTalliH 00YIAOMINXCS MO
oucnuiinHe "MaTteMaTHKA", CTPYKTYPHPOBaHHOE IO pa3fesiaM (TeMaM)

5.1 ITacmopt ¢oHAA OMEHOYHBIX CPENCTB

[Ne [Hannenosarme paagenos [Conepasamie Koz [SHanns, yMeria, Hapeikn H[Q0PMa TEKYMIEro KOHTDOAA 3JHAmM,
En— lpaagena xonmeTermm ) onerr mesTensmocTH,|yMeHNi, HaBEIKOE M (mam) omeiTa
(renser) meoGxoammee  an ansal
dopMuposanu ¥ o
cooTeercTrymm e ikonererpni
komnerennun
1 |Msefinan anre6pa 1.1 OnpeaeniTent STOOrD 4 TPRTero NOPAALA, MX CBOACTSA. K30 Baagers3Hams: Onpoc no KOHTPOALKEM BoNpOCaN, pemerie
1.2. Qopuynu Kpavepa At pemenyn chCTeMb Akeiiksx anreBpauseciux y passe i (CJIAY) Thio cTpOM Tanum
1.3. Hocnenopasme cucTem nuHelinsi ypasHeruii, etoa [aycca. CTamaapTHMe |BCmelMaTenaTssy, BE0YA
1.4. Martpuus u onepaumn Hap k. OBparsas marpuua. reopernsecsme  manrebpy, reomerpui
1.5. Marpussmii meron pemenus CJIAY. SKOKOMETpMYRCKMeMaTeMaTudRCEMA  aHANH3)
2 anretipa 2.1, Tlosatue bextopa. umeiikke ONEpalkn Kan besTopami. JluHeiHA? 3ABHCHMOCTS BeKTOPOB. Easue Ha MAOCKOCTH A B 0P lmonems, BepoATHOCTeR MOnpoc no KOKTPONHMM BONPOCAN, pemerie
TIpAsOyronskblii AesapToB Baanc. Paanoxenue BesTopa 0o baaucy. [Lauka (HOpMa) BRETOPA K OTPR3KA, HANPABIAIMUE EOCKHYCH, [P © M & H # % ocHoBM  maTemaTueckofilaanay
|HOpHHpOBaKH kil BeETOD. aanay
2.2. Cranaproe npouaBeaeHue BRKTOPOB, ero CBOACTE 1 aNYECKME CHHCR. YTON MeX Ay BEKTOPAMS, YCIDBKS DPTOTDHAMLKOCTH BeLTOpos,  (3HAAH3MpOBATS
2.3 BEGTOp M08 npONSRaREHINS BETOPOB, O CBOICTSA M CHMCA. JCHOBS KAUIUHBIPHOTT A8YX BRETOROS uurepnperuposaryYuemn
2.4.C: TpeX BeKTOPOB, ero reoMeTpuyeCkMil cumcn. Yenoaue Tpex BesTopOB. monyueunue peaymTaTik M CROAL30BATH
3 |[AmanuTiecxas reomeTpHA [3.1. Mpamas Ha naocaocTy. YpasHenue npamoii ¢ yraosu £o3dduuuenton. Obmee ypasHenue npamoil. Yron Mexay OpAMEMK, YCAOBMA| [MaTEMATHURCENS IMAMNA DPMIG, Lo o oy Tponsey BONPOCaM, pemenke)
OT TOUEK 40 NPAMOR. 13y ueHuI APYPUX AMCUMOINEL 30 o
3.2 Kpuae rogoro nopaaca, Inmnc Tsnepton. Tapebons. [1pseseine yPASHBI Ephns & EAuGHINECEDNY 85y [pacmHpaTs GEOH RO3AKH
3.3. Monspus Ceaan mexay |5 nademe:
51, Toceotrs n ApAMan 5 ApotrpancTas, OBmes ypashese Anotkocm. ot ApoeHHe nnockocTs, ¥ron mexay nnockocmm, Touxa g
|nepecesenus Tpex mnoCKOCTei. PACcCTORKME DT TOWEM A0 NAOCKOCTH. KAKOHMSRCEME yPaBHRKMA NPAMOl B NPOCTPAHCTSE. YPaBHeHM: NPAMOIL, [RopBuunmME  HaBRKAM
jRpoxoaamei wepes ase aauiue TouEk YTOA MeNY ARyMR EDAMI, YEN0MA RRPENSANOCTA K NEPREUALE)MPNOLTA. Biskios [pemenun Maremarideckix
3anay, ockoBkAM MeTORaMK
|pacnonoAe e NpAMAL 1 MDCKOCTRE. Yron MeKAY NPAMDI 1 yenosua
3.5. [loBepXHOCTH BTOPOrO NOPAAKE B Bmmn:umn cq;epa OauononocTHokt runepBonous. Pemenna sanay.
i Konye. Cunep
n ) 1. Obmue np: 0 dyHELKM 0ANDI NepemeRHOR. TIOKATHE (yHELMN OAHOM NePEMEHHOR W CHOCOBM ee 3aganus. OBacTh Onpoc no KOHTPOALHEM BoNpOCaN, pemerie
amanma _dymkmmm  0xHO0j|onpenencuun. CrokHas u 05paTHan bynsuu. KapaKTepHCTHIN N0BEARHHA byHELK. OCHOBKLE 3neMeHTapkue byHELMM 1 kX rpadush aanay.
Imepensermont 4.2 Teopus npenence. Tpeaen dyssuum Ha GeckomednocTa. TIpenen dyHELMM B KOHR4HDI TouKe. OAHOCTOPOHHKE NpeAenL. BecKoHewHO)
Juanie & Seckoneswo Bonumue dyssi. CBORCTBE BRCKONeUHO MATkLX YKL it 1 CBT3) ¢ BoTKONSKO Bonbmunih. OHOBHAS CaoiCTa|
Inpeaenos. Haxoxaenue npeaenos. Tlepakii sauesarensyui npegen. Bropoi ii npesen.
a3 Py, O Pynmimn, i B Touge. TOuSM PaapHBa u kX ma::nqmaum Henpepusrocts
|y HE1un 1a oTpease. Croiicrsa dy HELui, a oTpeake.
5 I QyHELMN, Be MeXaHMSCEMA W reoMeTpMECEMA Cubcn. Tabakua OpowssoAHmx. [pasund Onpoc no KOHTPOALHEM BoNpOCaN, pemerie
dryrmanm om0l i ot CrokOR dysmuun. YpasHeHue KacaTenskoi i sopmank & rpadusy. [uddepenuman dynsumn, ero aaaav.
i i cousacn. T s
5.2, Tipowsaoniss suermis nopaaon
5.3. Tpasuno Nonurans.
5.4. Monsoe mccnenosanme dyssumn. YCAOBMA 1 MHTEPBANM MOKOTORHOCTH bymEumi. Tousk 3ECTPeMyMa dyHEUMK, HeOBxOAUMOR K
laocTaToushie yenosua sscrpemyma. HauBokmee 1 Hauexsmee 3iauenne dyHSLMM, IPHENAAKHE 3202k, BHNYSAOCTE M BOKy TOCTh rpadusa
by susn. Tousn nepernba. Acumnrors rpaduea dyssum. Obmas cxema by eé rpadusa.
6 [Oymxmm 6.1 Tlonzmue asyx obnacts Onpoc no KOHTPOALHEM BoNpOCaN, pemerie
6.2, ysEuIn AByx YacThme nepBoro nopAaAKa. YacTHee NPOKIBOAHEIE BHCMKX| aanay.
lnopaasos. Monmuii 5 DmcTpemyn GyHELMM ABYX NepemeHkALX.
o rpaguenr. Kacarenkuas nIOCKOCTS 1 HOpMALk &
7 7.1 i unTerpan. Tabnulia i CAOACTE HEONPRARNEHHEX MHTErPaNos. OCHOBHHE METOAK MHTErPHPOBAHIA (byHELMM: aaueHa Onpoc no KOHTPOALKHM BoNpOCaN, pemerie
it, 10 wacTaM, ap yHELMIL aanay.
7.2. O i nuTerpan. Ony p i cuch 1 cBoicTRl rerpana.
lusrerpana. I nrerpana; nnomage mnocsux duryp, ouéma rena Bpamers.
7.3. Hecobcraestise maTerpan.
7.4 CpuGmasesios s rerpupossne: Maron npssoyronusnsos, Tpaneus, Cuunons
7.5. eoiisoii nurerpan. O CBojicTsa ABDINOrO wTErpANa.
5 [Konmnexcreni anamia .1 Komnnescuuts sncna. Qopiin 3amich 1 03pS8oa 3 oakok Yopiuat  4pyryc. [IBACTBNA ¢ KONRASECHAMI SHGnaiuA. Pomore ) passomi Onpoc no KOHTPOALKHM BoNpOCaN, pemerie
8.2. O aanas.
5.3 I3 1 ocobme Tousk
5 o1 ypaBHeHMA NepBOro NOpAAKa. OBMee K MACTHOR PRMEHMA, 3aAa4a ROMA. YPaBHEHKA C PA3AeAAMOMHMKCT Onpoc no KOHTPOALHEM BoNpOCaN, pemerie
|nepenexssun. Oauopoasse ypasenys. Tinkeike ypaBKeH 7, y paBteHus Bephy 1 aanay.
9.2. Duddeperunansume ypastenus sroporo nopaasa. Obmee u 4acTHO® pemenus, 3agasa somu. [uddepenumansuue ypaswenns |
lnonycraomue nonukere nopaasa. Jiueiikbe 0AHOPOAME AmbdepeHNNANLMe yPABHeHAR BTOPOFD DOPAAKA C NOCTOHHMK
Tuseiinue YPaBHEHKA BTOPOID NOPAAKE C NOCTORHHAMM KOS} PHUMBHTaMK 1 NPaBDE
[4acThio ceunanskoro Buaa
9.3 ypaBHeHIA BHCMIX NDPAALOS.
10| ymKaponaneHen anamma 10.1. GneMeKTE T20PkM MHOKECTS. 3aTMCK MHOKECTBA, MEPA MIDCKORD MHDX LTSS Onpoc no KOHTPOALHEM BoNpOCaN, pemerie
10.2.0 aanau
11[Teopna seposTnocTedt 11,1, T1pOCTpanE T8 nemeHTapHELX CoBk Tk, Anrebpa coBkTME. O Dopmynu Onpoc no KOHTPOALKEM BoNpOCaN, pemerie
11.2. BepoaTHOCTE CyMvk 1 NPOMaBeARHNA COBMTME. ¥ CI0BHAA BePOATHOCT. (OpMy bl NONKOI BePOATHOCTH 1 Balieca. aanay.
11.3. TTosToprse nesasucusmte uenuTanns. Gopmy s Bepryin, llyaccona, Myaspa-Nlannaca
11.4. [uceperhue coyyaiinbe semmuuke. Psa u dysEums pacnpesenesns. MaTemaTHyeckoe OXMAGHHR M AMCOEPCHS AMCERTHO CiyvaiHOk|
lBenu s, Busosmansroe pacnpenenehue.
11.5. Honpepusise caysalikue penhsussl OyHELNA , mnotkocTs 1x caoitcTsa. Ma OKupanKe 1
laucnepeun Cayualinok Ben s n
12[Matemanirieckan cTatHeTHKa 12.1. OCHOBHEE NOHATHA MATMATHHRCEOM CTATHCTHEN. [HCTOrPaMMa. TO424HALR LN NAPAMETPOB PACNPRARASHAR Cly HaRHAY BenMLA. Onpoc no KOHTPOALHEM BoNpOCaN, pemerie

[Mona, meamana, pasuax subopss
12.2. MuTepsansuan ousHEa NapaMeTpos pacnpenenesus Cly4aiiHuX BenusuH. [10BEPHTENbHHE HHTEPBAN, AOBSPHTENLHAR BEPORTHOCTE,
[rounocTs vty

12.3. Tiposepsa runores. Yposess

ofinacts, Kpurepun.

124 Napuan muueimas perpeccun

sagas.

ro CBOACTEA, NpOBEPEA 3HAKMMOE TH.

5.2 TunoBbie KOHTPOIbHLIE 3aJaHUA H/IH HHbIe MaTepHaIbI
5.2.1 OueHoYHbIE CPeCTBA MPH TEKYITEeH aTTeCTalHH

Tekymu# KOHTPONb IO pa3fefiaM AUCHUNNUHE «MaTemaTuKa» OyAeT 3akKNiOYaThCs B ONPOCe

ofy9armomuxcs M0 KOHTPONBHEIM BOMPOCAM M pelleHWe 3aJad. [Ip¥ MPOBeJeHUM TEKYIIeTro KOHTPOIIS
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ofyugaromuMcst OymeT 3aaHo [Ba BOIPOCA, Ha KOTOPHIe OHY JOMXKHE JAaTh OTBETH, W 3afaH0 2 3adad#, KOTOPHE
He0o0X0UMO peruTs. Hampumep:

Bompocsr:

1 cemecTp

1. OmpenenuTeny BTOPOro U TPeTHEI0 OPAAKa, UX CBOUCTBA. BHUYUCIEeHNe ONpefenuTeiel pa3ioXeHueM
II0 CTPOKe (CTONOIy).

2. ®opmynt Kpamepa [ist perieHnsi CUCTeM TMHEHHBIX anre0pandecKuX YpaBHEHUH.

3. MccnemoBaHue CHCTeM NHHEHHKX anre0panyecKux ypaBHeHHH, MeTorm ['aycca.

4, OyHKUUS ONHON TTePeMeHHOH, CcocoGH 3alaHus, 0671acTh ONPENeNeH s, XapakKTePUCTHKY TTOBEEHMS.
Crnoxuas GyHKUHS. OCHOBHEIE 27IeMeHTapHEE (GYHKINHA U UX TPadUKH.

5. Ilpenen pyHKINM: Ha 6ECKOHEYHOCTH, B KOHEUHOM TOYKE, OMHOCTOPOHHUE TIPENeTIH.

2 ceMmecTp

1. Heonpenenénuui nHTErpan. MHETerpupoBaHme 10 4acTsIM. MHTerprpoBaHue palioHalbHEX (DYHKIUH.

2. OnpenenéHHbBIN UHTETPAMN, €70 CBOUCTBA ¥ BEIUMCIICHHE.

3. OyHKUIMS OBYX MEPEeMEeHHHIX: 06J1acTh ONpe[eleHMs, YaCTHHE NPOM3BOAHEIE, MPOU3BOMHAS IO
HaIlpaBJIeHUIO, TPafueHT.

4., Monuw# muddepeHnran, ero NpuoXeHUe K TPUOIHKEHHBIM BEIYUCTIEHUSM.

5. DrcTpeMyM QYHKINY OBYX TePeMEHHEIX.

3 cemecTp

1. AnreGpandeckasi, TPUTOHOMETPHUYECKasi ¥ TMOKa3aTeabHasl (GOPMBI KOMIIJIEKCHBIX YUCeN. [[edCTBUS C
KOMINIeKCHEIMY 4YucnaMy. PellleHre ypaBHEHUN.

2. DuddepeHinanpisle ypaBHEHHS IepBOTO mopsagka. O6Imee W YacTHOe pellleHHs, 3amada Kormru.
YpaBHeHUS ¢ pasgensolUMUCs nepeMeHHEIME. OOHOPOOHEIE YpaBHeHUS. JIuHeliHble ypaBHeHUS, YDaBHEHUS
Bepnynnu.

3. DuddepeHnmanbHbe YpaBHEHHUS BTOPOTO Hopsagka. O0Ilee ¥ YaCTHOe pellleHHs, 3amada Kormrwu.
IOubdepernuantire YpaBHEHNS, NONYCKAOIINe IOHMKEHNE IOPSAAKa.

4. JluHelHbEe ONHOPOOHEE OU(pdepeHIUANbHbE YPaBHEHHUS BTOPOTO HOPAAKa C IOCTOSHHEMH
koabdunuentamu. JInHelHe HeogHOPOOHEE nuddepeHIManbHble YpaBHeHNS BTOPOTO IOPSAAKa C TOCTOSHHEIMA
Ko3bdunreHTaMy U IPaBoH YacThI0 CIIeINaabHOTO BAAA.

5. Jubdepennrantile ypaBHEHHRS BRICIINX TOPSIIKOB.

4 cemecTp

1. MpocTpaHCTBO 27E6MEHTapHHX CoOmTHE. Anrefpa cobuTuil. Onpenenenne BepOATHOCTH. OOPMYIIH
KOMOHHATOPHKH.

2. BeposiTHOCTH CYMMHB M NIPOH3BENeHHUS COOBITHIH. YCNOBHAS BepPOATHOCTHE. ®OPMYIH MONHOH
BepossiTHOCTH ¥ balleca.

3. [loBTOpHEIE He3aBUCHMEIE HcEITaEuA. Qopmynel beprynnu, [lyaccona, Myaspa-Jlannaca.

4. NIMCKpeTHEe CclydaliHEle BeIUUHAHE. PAf u GyHKUNS pacupefeNeHus. MaTeMaTH4eCKoe OXHATaHAE U
OUCIIEPCHUS OUCKPETHOU Cly4dallHOU BeIMUYUHEL. buHOMUANbHOe pacnpegeneHue.

5. HenpepriBHEIE cliy4yaliHble BenuuuHbel. OyHKIMSA pacupefeneHus, INJI0THOCTh PaclpefelleHus, UX
cBolicTBa. MaTeMaTHYeCKOe OXHOAaHUE W QUCIEPCHUsS HEIPepPhBHOU ClydalHOW BeNW4YWHHE. HopmanbHOE H
PaBHOMEDHOE paclpefienieHue.

3amayu:

1 cemecTp

1. PemuTe cucTeMy THHEHHHX anredpandeckuxX ypaBHeHWH TpeMs cmocobamu (MetomoM Kpamepa,
meTomoM ['aycca, METOROM 00pPATHOM MAaTpPHIIHL)

2. Haiimute mpenens opo0HO-palioOHaNbHOM (QYHKITHH.

3. Ins tpeyronsHuka ABC ¢ yKa3aHHEIME BepIIMHAMY HAWTU: ypaBHEHUE U OJIMHY YKa3aHHOU CTOPOHEL,
yroj, Iiollangb, YpaBHeHUe BHICOTHL U MeAWaHEl, OJIMHY BEICOTH, TOYKY IlepecedeHus MeOuaHbl U BEICOTEHI,
PaccTosiHUe OT BEPILIMHEL [0 CTOPOHEL.

4. BrIumcnuTe IPOM3BONHEIE, HCIONE3YS NpaBuno auddepeHIMPOBAHNS CIIOKHOM QyHKINH.

5. 3amaHbl BepIIUHE DUpaMunsl, HaliT: 06beM; TIOMagh YKa3aHHOM TPaHM, YIoJl MeXOYy IDAHBI0 U
IIJIOCKOCTBIO, ypaBHEHNE YKa3aHHOU IPSIMOM , ypaBHEeHNe NTePNeHIUKYsApa K yKa3aHHOU I'DaHu.

2 cemMecTp

1. Ha¥iguTe onpeneneHHb UHTeTpall, UCIOb3Ys OCHOBHEIE METOOEl HHTET DHPOBaHUS.

2. Haiinute YacTHBEE IPOU3BONHEIE GYHKINHY IBYX IePEMEHHEIX.

3. UccnepnytiTe GyHKINIO ABYX TePeMeHHEIX Ha 9KCTPEMYM.

4. HaliTh HeoIpefeNneHHBe HHTETpallbl, UCIONb3YsS IHoJABedeHHe NHon 3HaK AuddepeHNHana,
MHTETPUPOBaHUe APOOHO-PAIMOHANBHHX (YHKIWH, IO YacTsM.
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5. Hatlitu mnoimams GUTYPH, OrpaHNYeHHON NHHUSMHE.

3 cemecTp

1. BrinonHuTe OEUCTBUS C KOMINIEKCHEIMU YK CTIaMU.

2. [lepeBenuTe KOMIUIEKCHEIE YHCTIA K3 ONHOUE GOPMEL B IPYTYIO.

3. PemiTe ypaBHEHUS ¢ KOMIJIEKCHBIMY KOPHSIMU.

4. Penmnte nuddepeHnranbHbe YpaBHeHNS 1 TOpsSOKa.

5. Penrite nuddepeHIansEbe YpaBHEHNUS 2 IOPSOKA.

4 cemecTp

1.CocTaBrTe psf pacupeleneHUs] JUCKPETHOHU ClydYalHOW BeJIWUYWHEl, HaWOUTe ee MaTeMaTU4eCKoe
OXUgaHue U OUCIEPCUIO.

2. Hatipure nnoTHOCTS (PYHKINIO) paclupenelleHNsl HEPePHBHON CIydailHON BEJIMYUHE], €€ YHCTIOBHEe
XapaKTepPUCTUKY, BePOSTHOCTE NONAaJaHus B YKa3aHHEIM UHTepBal.

3. HaiimuTe cpemHee 3HaueHWE, TUCTIEPCHUIO ¥ CPeTHEE KBAAPATHIECKOe OTKIOHEHHUE [T BHOOPOK.

4. ITpoBephTe yKa3aHHYIO CTaTUCTUYECKYIO TUIIOTE3Y.

5. HalinuTte ypaBHeHMe IapHOH JIMHENHON perpeccud, K03dOUIMEHT KOPPENdIul, IPOBEPUTEH €ro
3HAYUMOCTb.

Kputepun olleHHBaHUS TEKYIIET0 KOHTPOS:

-85...100 6anyoB - mpu IPaBUIFHOM ¥ TTOJTHOM OTBETe Ha [[Ba BOMPOCA W MPABUJIEHOM ¥ TIOJTHOM PEIeHUH
IOBYX 3amady;

- 75...84 6annos - Ipu NPaBUILHOM ¥ IIOTHOM OTBETE Ha OOWH K3 BOIPOCOB, IIPABUILHOM, HO HE TIOTHOM
OTBETE Ha [IPYTOH U3 BONPOCOB ¥ MPABUILHOM U IIOTTHOM PellleHUH OTHOM 3aauy ¥ YaCTHUYHOM PeIlleHuH BTOPOH
3amady;

- 50...74 0annoB - IpHu IPABUILHOM W HEMOJTHOM OTBETEe Ha ABa BOIMPOCA HIIH IPABUIBHOM U IOITHOM
OTBeTe TONBKO Ha OfHH K3 BONPOCOB U IIPaBUABHOM U IIOJTHOM PeIleHUH ONHOU 3aauy;

- 25...49 GannoB - IpH MpPaBUIBHOM W HEIIONHOM OTBeTe TOJILKO Ha OJWH M3 BONPOCOB H HE BEPHOM
pellleHry HU OMHOM U3 3a/1ay;

- 0...24 6annoB - MpH OTCYTCTBHE OTBETOB WMJIH MIPABUJILHHIX OTBETOB Ha BOMPOCH 1 He PelleHHEbIe 3aJavn.

KonuuecTBo Ganmos 0..04 65...74 75...84 85...100
[ITkana oneHUBaHUSI HEYI VI XOP OTJ1

5.2.2 OueHOYHbIE CPENCTBA MPH MPOMEXKYTOYHOH aTTECTAIHH

®opMoli IpoMeXKYTOUHOH aTTeCTAIlluu sABIAeTCA 2K3aMeH (1, 2, 3, 4 ceMecTp), B Ipolecce KOTOPOTO
onpenensieTcs chOPMHUPOBAHHOCTH 0003HAYEHHHX B pafodell mporpaMme KOMIeTeHIWH. MHCTpyMeHTOM
n3MepeHus: copMHUPOBAHHOCTY KOMIIETEHIINH SIBIISETCS pellleHre 00ydaiouMMCcs ITOCTABIEHHEX Tepel HUM
4JeThIpeX 3apad. Hanpumep:

1 cemecTp

1. PeumTs cucTEMY NUHEUHEIX YpaBHEHUN.

2. HaliTu npefenel.

3. HaliTu Ipou3BOOHELE.

4. TTocTpouTh PYHKIHIO.

5. Halitu sKCTpeMyMH GyHKIHH.

2 cemecTp

1. BEINOJIHUTE OeUCTBUS ¢ KOMIJIEKCHEIMU YHCIaMU.

2. [lepeBecTy KOMINIEKCHBIE YHCTIa U3 OTHOU (OPMEL B IPYTVIO.

3. BrluucnuTh OIpefeneH L HHTerpal, UCIOIb3ysl OCHOBHEIE METONE HHTeI PUPOBAHUS.

4. HaliTh HeoIpefeNneHHBE HHTETpallbl, UCIONb3ysS IHOoMABedeHHe Non 3HaK AuddepeHNHana,
WHTETPUPOBaHUe APOOHO-PAIMOHANBHHX (YHKIWH, IO YacTsM.

5. BeraucnuTs mnomans GUIryph, orpaHNuYeHHON HeCKOIBKIMY JTNHUSIMU.

3 cemecTp

1. PeummTs ypaBHEHUS C KOMIIIEKCHEIMUA KOPHSIMU.

2. PellluTh OMHOPOOHOE YpaBHEHHE.

3. Peruth YpaBHenue Geprynnu.

4. Penmts puddepeHImanbHbe ypapHeHNS 1 mopsaaka.

5. Penmits muddepeHantabe YpaBHEHNUS 2 IOPAIKA.
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10 Onucanue MaTepuaIbHO-TeXHMYECKOH 0a3bl, HEOOXOAUMOI1 IS OCYIIeCTBJICHHUS
o0pa3oBaTeIbHOIO NMpoIecca Mo JUCHUIINHE

JUist ocymecTBIeHUS 00pa30BaTEIbHOIO MPOLIEcca 0 JaHHOM JUCIUIIIIMHE HE00X0JMMa CIIeTyoIast
MaTepHalbHO-TEXHUUECKas Oaza:

- IEKIIMOHHAs ayTUTOPHSL, OCHAIIEHHAs! MyJIbTUMEUIHBIM 000pyI0BaHUEM;

- yueOHast ayJUTOPHS ISl IPOBEICHHSI MPAKTHUECKHUX 3aHITHM;

- OMOIMOTEeKA I CAMOCTOSATEIBHOM PabOThI 00yUYaIOIINUXCS;

- KOMITBIOTEPHBIN KJIACC C BBIXOJOM B ceTh «VIHTEpHET» JUIsl CAMOCTOSITEILHONW paboThI
00yJaromuxcs.



