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¢ henepanbHOr0 roCyJapCTBEHHOTO 00pa3oBaTEeNbHOTO CTAaHIAPTa BBICHIETO OOpa30BaHUA IO
HanpasyieHUu0 noArotoBku 35.03.04 ArpoHomus, yTBEp)KIEHHOIO NMPUKAa30M MMHHHCTEPCTBA HAYKH U
BbIcIIeTo oOpazoBaHusi Poccuiickoit ®eneparuu ot 26.07.2017 1. Ne 699 (c u3MEHEHUsSIMH W
JOTIOJTHEHUSIMH ).
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IIpencenarejib METOAUYECKON KOMUCCHHU M.C. UnxoBa

PykoBoauTenbs 0CHOBHOM NPo(ecCHOHATLHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl H.H. Tumomnx




1.  Ipeamer. Leau u 3a1a4m JMCUUILUIHHBI, €€ MECTO B CTPYKTYpe

o0pa3oBaTeJIbHON POrpaMMbl

IIpeameroM aucHUMIUIMHBI «Bpicmas MaTemaTuka» SBISIOTCS (PyHAaMEHTaJIbHBIE pa3aeibl
MaTeMaTHKH.

Heabl0 AMCHUILUIMHBI SBISETCS TEOPETHUYECKOE M MPAKTHYECKOE M3YYEHHE OOydYarolMMUCS
OCHOBHBIX Pa3J/Ie]IOB MaTeMaTHKH, COCTABISIIOIIUX HAY4YHYIO 0a3y, Ha KOTOPOH CTPOHMTCS IalibHEeWIast
€CTeCTBEHHOHAYYHasl U PO(ecCHOHANTbHAs OArOTOBKA, (POPMHPOBAHNE YMEHUH U HAaBBIKOB BHIOUPATH U
NPUMEHSATh MaTEMAaTUYCCKHH armapaTr, METOJbl MaTeMaTHYeCKOTO aHajiu3a M MOJCIHPOBAHUS IS
peleHus] TPaKTUYECKUX 3a]ad, aHAIU3UPOBATh M OLIEHUBATh JOCTOBEPHOCTh pEIICHUs, MpUOOpeTeHne
HaABBIKOB (hOpMaITU3aIlUK MPAKTHYECKHUX 331249 U TOCTPOCHHS TPOCTEUIIIMX MATEMATUIECKIX MO/IEIICH.

OCHOBHBIMH 32/Ja4aMH U3yUYCHUS TUCLIUTUINHBI SBISIOTCS:

— HW3y4YeHHe MaTeMaTHYeCKOTO ammapaTa, METOI0B MaTeMaTUYeCKOr0 aHajin3a U MOACITUPOBAHMUSA,
TEOPETUYECKOTO W OIKCIIEPUMEHTAIFHOTO HCCICIOBAaHUS, TPUMEHSIEMbIX  JUISL PEHICHUs
NPaKTUYECKHX 3a/1a4;

— Pa3BUTHE JIOTUYECKOTO M AITOPUTMHYECKOTO MBIIIIICHHS,

— TPUBHUTUE HABBIKOB HCIOJB30BAHMS MATEMaTHYECKUX METOJOB W OCHOB MAaTE€MaTHYECKOTO
MOJICIIMPOBAHUS IS PELICHHS TPUKIIAIHBIX 33124 B MPO(ECCHOHAILHOM cdepe;

— BbIpA0OTKA HABBIKOB U YMEHUH CAMOCTOSITEIILHOTO PACIIUPEHUS U YIITyOJICHUS] MATEMaTHYECKIX
3HAHMI U TIPOBEJCHUE MaTEMaTHYECKOTr0 aHAJIM3a 3a/1a4 B PO eCCHOHATBHOU cdepe.

MecTo THCHHMIVIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMBblL.

Jucuunnuna «Beiciias MaTeMaTrkay OTHOCUTCA K JucCHUIUIMHAM oOsizarenbHoM yactu (B1.0.19)
OCHOBHOH TpodeccrHoHabHOW 00pa30BaTeIbHON MpOrpaMMbl Beiciero ooOpazoBanus (mainee — OITOIT
BO) no nanpasnenuto noaroroBku 35.03.04 Arponomusi.

OcHoBbiBaeTcs Ha 0aze nucHUILINH: «MaTtematukay, « eoMeTpus», « Airedpa u HaYalIo aHaIu3ay,
MPEIIECTBYIONIETO CPEIHET0 WM CPEeTHEero CrenuanbHoro oOpazoBanus. CopaepikaTenbHas YacTh
JTMCHIUIUIAHBI «BBICIIas MaTeMaTHKay) OXBATHIBACT CIICAYIONIME BOIPOCHI: 3JICMEHTHI JIUHEHHOM alreOpbl
Y aHAIMTHYECKON T€OMETPHH, OCHOBBI MaTeMaTHUECKOTO aHaimu3a, AuddepeHnnaibHOe U HHTETPaIbHOE
ucuucienue GyHkiuii, muddepeHnanbHble ypaBHEHHS.

JucuunnuHa yutaercs B 1 cemectpe Ha oyHOM (hopme oOyueHus M BO 2 CeMeCTpe Ha 3a04YHOM,
npemmectByer 0ioky 3 ['ocymapcrBeHHas utoroBas arrectanusi «[loaroroBka x mpouemype 3aiiuThl |
3alUTa BBITYCKHOW KBaM(UKaoHHoi padotel» (b3.01)

2. IlepeyeHb IVIAHMPYEMBbIX Pe3yJIbTATOB 00yUYeHHsI M0 JUCHHUILJIMHE, COOTHECEHHbIX
¢ IVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOCHHS 00Pa30BaTeJIbLHOM MPOrPaMMbI

OCYILECTBIISATD ITOUCK,
KPUTHYECKHUI aHAJIN3 U
CHHTE3 HH(pOopMalu,
IIPUMEHSATH CUCTEMHBIN
MOAXOJ, ISl PEILICHUS
ITOCTaBJIEHHBIX 33]1a4

Koambi DopmMyHpPOBKa HNuauxaropsl Ilnanupyemsble pe3yibTaThbl
KOMIIeTeHI U KOMIIETeHIIUH AOCTHIKEHH S o0yuyeHust
KOMIIETEHIIM U
YK-1 Crnocoben YK-1.1 3HaTh onpeseeHus OCHOBHBIX

AHanu3upyer 3a1auy,
BBIIEIISIS €€ 0a30BEIE
COCTAaBJIAIOIIHNE,
OCYIIECTBIISET
JIEKOMIIO3MIIHIO 3a0a4H

MaTeMaTUYECKUX MTOHSATHA,
MaTCMaTI/I‘-IeCKYIO CI/IMBOJ'II/IKy,
OCHOBHBIE aKCHOMBI, TEOPEMBI U
3aKOHOMEPHOCTH, KOTOPBIM
MMOJYUHSIOTCS MAaTEMATHUYECKHE
TIOHSITHS;

yYMeThb aHAJIM3UPOBATh 3374y,
BBIIEIISIS €€ 0a30BEIE
COCTaBJISIONINE, TPUMEHSITh
HMMEIOIIYIOCS TEOPETUUYCCKYIO
0azy;

MMETHb HABBIKU HepeBOHI/ITB
pealbHYIO 33]1auy Ha




MaTeMaTHYeCKUH S3bIK, BEIOUPATh
METO/| €€ PEILICHUS CTPOUTh
IIPOCTEUIINE MATEMATUYECKUE
MOJIEJIH IIPU PEUICHUH
npogeccCHOHANBHBIX 3a]1ad,
CaMOCTOSITEJIHO PaCIIUPATh U
yIIIyONsiTh MaTEMAaTHYECKHE
3HAHHUS.

YK 1.3

Paccmarpusaer
BO3MOYKHbBIE BAPHUAHTBI
pelieHus 3aaa4u,
OLIEHUBAs UX
JIOCTOMHCTBA U
HE/I0CTaTKU

3HATBH OCHOBHBIE IPUEMBI
JI0Ka3aTeNbCTB TEOPEM U
MaTEeMaTHYECKHUX YTBEPIKICHUH,
METO/Ibl MAaTEMaTHYECKOIO
aHanmmM3a, aHaTUTHISCKOM
reoMeTpUH, MaTeMaTUYECKOTO
aHaJIn3a, TEOPETUUECKOI0 U
9KCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS, TIPUMEHIEMBbIC IS
pemienus npod.3anay;

yMeTb BBIOMPATH U HCIIOIH30BATh
HEOOXO0UMbIe MaTeMaTHUECKHE
METOJIbI ¥ BEIYHCITUTEIHLHBIC
CpEICTBa, a TAKXKE TAOIHIIBI U
CIIPABOYHHKH, JIOBOJIUTH PEIICHHE
3a/1a4¥ 10 MPUEMIIEMOTO
(4ncmoBoOro) pe3yibrara u
OLICHUBATh €r0 JOCTOBEPHOCTH;
HMeTh HABBIKH OI[CHUBATH U
aHAIIM3UPOBATH MOTYUYCHHBIN
pe3ynbTar

OIIK-1

CriocobeH pemiatb
TUTIOBBIE 3a]1a41
npodeccuoHaNbHOM
NesITeTbHOCTH Ha
OCHOBE 3HAaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHUYECKUX U
€CTECTBEHHBIX HAYK C
MPUMEHEHUEM
MH(OPMaLMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

OIIK-1.1

[eMoHCcTpHpyeT 1
UCTIOJIb3YeT 3HAHUSA
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX HayK
JUTSL PEIICHUST THITOBBIX
3aja4u B
npoQeCCHOHAIBLHON
JeSITeTbHOCTH

3HATH OCHOBHBIE IPUEMBI
JI0Ka3aTeIbCTB TEOPEM U
MaTeMaTUYECKUX YTBEP)KIICHUH,
METOAbI MATEMATUYCCKOT'O
MOJICTTUPOBAHUS, TEOPETUUECKOTO,
MPUMCHACMBIC JI PCIICHUA
pohecCHOHATBHBIX 3a7ay;
yMeTb BBIOMPATH U HCIIOH30BATh
HEOOXOUMBIE METO/IBI
MaTeMaTu4dcCKoro
MOJICTTUPOBAHUS, a TAK)Ke TaOIHUITBI
" CIIpaBOYHUKH, TOBOJUTH
pelIeHre 3a1a41 JI0 TPUEMIIEMOTO
(uncmoBOTO) pe3yabTara u
OIICHUBAThH €T0 JOCTOBEPHOCTH;
HUMETb HABBIKH OLICHUBATH U
aHAIIM3UPOBATH MOTYYCHHBIN
pe3yabTat




3. O0béM TUCHMIIMHBI U BHABI Y4e0HOI padoThI

3aouHast Ouno-3a04yHas
Ounas hopma oOydeHHs dbopma dbopma
o0yueHus o0y4YeHHS
B T.4.[I0 CEMECTPAM Bcero Bcero
Buast pabot o o o
& 3) 3)
Bcero 5) 5] 5)
= = =
(0] Q Q
Q o Q
— (@\| —
OO6mmas Tpya0EMKOCTh
JUACIUIUIMHEL, 3a4.€/./4aCOB, B 3/108 3/108 3/108 -
TOM YHUCJIE:
KoHrtakTHas pabota, 4acoB: 36 36 12 -
- JICKITHH 18 18 6 -
- IPaKTUYECKUE
P 18 18 6 -
(ceMuHaApCKUE) 3aHITHS
- 1abopaToOpHBIC PAOOTHI - - - -
CamocrosrenbHas padora,
P 72 72 96 -
4acoB
KonTpoJib, yacoB - - - -
Bua npomexytounoi
N 3a4yeT 3auer 3a4yeT -
aTTecTaruu (3a4€T, SK3aMeH)

4. Conep:xanme QM CHUTIIAHBI
4.1. Paznesbl JUCUMIJIMHBI M BUIbI 3aHATHH (TeMATHYeCKUH TJIaH).

Pa3nes auCIUILINHBI | J | 113 ‘ JIP ICPC

Ounasn ¢opma o0y4eHus

Pasnen 1. JInneiiHas u BeKTOpHas anredpa, aHAJIMTHYECKAs reOMeTPHs B 4 4 ) 16
MPOCTPAHCTBE M HA IJIOCKOCTH.

Tema 1. Matpuibl U ONpeIeTHTEITH. 1 1 - 4
Tema 2. CucteMbl INHEHHBIX YpaBHEHUI. 1 1 - 4
Tema 3. BextopHas anreopa. 1 1 - 4
Tema 4. AHanuTHYECKast TEOMETPHUSL. 1 1 - 4
Pasnen 2. @ynkuun. Teopus npenenos. [InddepennuaibHoe ncUHCIeHHE 8 6 ) 24
pyHkumii.

Tema 5. @yukuuu. Teopus npeaesnos. I {05 - 4
Tema 6. IIpousBoanas. [1paBuna quddepennmponanus. [IponzBoanas ) P ) 4
CJIOKHOU M 00paTHOM QYHKIMIA.

Tema 7. luddepennupoBanre HESIBHBIX U TapaMETPUUECKH 3a1aHHBIX 1 1 ) 4
¢byukuuil. Jlorapugmuueckoe nuddepennmpopanue.

Tewma 8. Iuddepennman pyukmuu. HekoTopbie TeopemMbl 0 1 1 os ) 4
i depeHIUpyeMbIX PYHKIHUX. ’

Tema 9. [IpumMeHeHHe TPOU3BOTHON K HCCIICAOBAHUIO (QYHKITHIA. 2 1 - 4
Tema 10. @yHKIIMM HECKOIBKUX IEPEMEHHBIX. 1 1 - 4
Pa3nen 3. UaTerpaibHoe ucunciieHne GyHKIHH. 4 6 - | 16
Tema 11. Heonpenenennslii uaTerpas. OCHOBHBIE METOABI MHTETPUPOBAHUS. 1 2 - 4




Tema 12. MaTerprpoBanue paroHalbHBIX, HPPAMOHATBHBIX U 1 1 4

TPUTOHOMETPUUECKHUX (YHKITHI.

Tema 13. OnpeneneHHbI HHTETPAIL. 1 1 4

Tema 14. [Ipumenenue onpeieICHHOTO UHTErpaa. 1 2 4

Paznesa 4. luddepennnanbubie ypaBHeHH . 2 2 16

Tema 15. [Inddepennmansubie ypaBHeHus 1-ro mopsiaka. J[Y nepsoro 1 1 4

MOPSAJIKA C Pa3AESIOUIMMUCS IEPEMEHHBIMHU.

Tema 16 luddepenunansupie ypaBHeHHS n-r0 nopsaka. J[Y Broporo 05 | 05 6

MOPSAJIKA, JOIYCKAIOUIME TOHMKEHUS TOPSIKA.

Tema 17. JIunelinple 0oAHOPOHBIE U HEOHOPOAHBIE Y BTOpOrO Mopsika c 05| 05 6

HOCTOSIHHBIMH KO )ULMEHTAMH. ’ ’

Bcero 18 | 18 72
3aouHas popma o0yueHust

Pasnea 1. JIuneiinas u BeKTOpHas ajredpa, aHaJIMTHYECKAs reOMeTPHs B 2 2 24

NPOCTPAHCTBE H HA MJOCKOCTH.

Tema 1. MaTpuuibl U onpeACIUTENH. 0,5 0,5 6

Tema 2. CuCTeMBI TMHEHHBIX YPABHCHHIA. 0,505 6

Tema 3. BexropHas anre6pa. 0,505 6

Tema 4. AHanmuTHYECKast T€OMETPHUSL. 0,51 0,5 6

Paznen 2. ®ynkunu. Teopusi npenenos. Auddepennuaibnoe ucuucienme 2 2 36

GyHKumii.

Tema 5. ®ynkuuu. Teopus Mpeaeos. 0,51 0,5 6

Tewma 6. [IpousBoanas. [1paBuna nuddepennmpoanus. [IpousBoanas 05 | 0.5 6

CIIOKHOU ¥ 00paTHO# HYHKIH. ’ ’

Tema 7. luddepenniupoBanre HEsIBHBIX U TapaMETPUUECKH 3a/1aHHBIX 05 | 05 6

dyukiwi. Jlorapupmuueckoe audhpepeHImpoBaHue. ’ ’

Tema 8. luddepennman pynkunu. Hekotopsie Teopemsl 0 ) ) 6

anddepeHuupyeMbIX QyHKIUSIX.

Tewma 9. [IpuMeHeHNE IPOU3BOIHON K MCCICTIOBAHUIO (DYHKIIHIA. 0,505 6

Tema 10. @yHKIMM HECKOIBKUX TEPEMEHHBIX. - - 6

Pa3znen 3. UurerpaibHoe ucuncieHue GyHKIMH. 1 1 24

Tema 11. Heonpenenennsiii unterpai. OcHoBHbIE MeTOAbI UHTErpupoBanus. | 0,5 | 0,5 6

Tewma 12. MaTerpupoBanue paliioOHAIbHBIX, UPPAIlHOHATBHBIX U ) ) 6

TPUTOHOMETPUUECKUX QYHKIHH.

Tema 13. OnpeneneHHbIN HHTETPAIL. 0,5 | 0,5 6

Tema 14. IIpumeHeHne onpeieIeHHOTO UHTErpaa. - - 6

Pazpnen 4. Ilndpepenuuaibabie ypaBHEHHS. 1 1 12

Tema 15. luddepenunansusie ypaBHeHus 1-ro nopsaka. J[Y nepsoro 05 | 05 4

MOPSAJIKA C Pa3AEISIOUIMMHUCS IEPEMEHHBIMHU.

Tema 16 duddepenunansubie ypaBHeHuUs n-ro nopsaaka. JIY sroporo 0.5 ) 4

MOPSAJIKA, JONYCKAIOUINE TOHMWKEHUS MTOPSIKA.

Tema 17. JIunelibple 0OAHOPOHBIE U HEOAHOPOAHBIE [[Y BTOpOTO MOpsiIKa ¢ } 05 4

MIOCTOSIHHBIMU K03(ppunimenTamu. ’

Bcero 6 6 96

OuHo-3a04Hast popma 00yUeHHs




4.2. Cogepxanue pa3iejioB Y4eOHOU IUCHUNIMHBI

Pasnea 1. JIuHeiinas u BeKTOpHas airedpa, aHAJIMTHYECKAs reOMeTPHs B IIPOCTPAHCTBE U Ha
ILIOCKOCTH.

Tema 1. MaTtpuisl ¥ ONpeIEIUTENN.

[TonsiTie MaTpuLBl, BUJBI MATPUL], OLIPENEIUTENL MAaTpULbl. CBOMCTBA onpenenuTesneil. MUHOPBI 1
anredbpandeckue aonojHeHus. Onepauuu ¢ MaTpuiamu, ux cBoictBa. OOpaTHas MaTpula, yCIOBUS €€
CYLIECTBOBaHMS, CBOICTBAa M BbIYMCICHHME. PaHr marpuiubl. DneMeHTapHble MPeoOpa3oBaHUs MATPHILL.
JIuHeitHas 3aBUCUMOCTb CTPOK MAaTPHIbI, €€ KPUTEPHUU.

Tema 2. CucteMbl TMHEUHBIX YPaBHEHUH.

[Tpumepsr muneliHbx Mozenei. Pemenne CJIAY matpuunsiM mMeTonoM, o ¢Gopmymnam Kpamepa.
Kpurepuii coBmectnoct CJIAY. Meton ["aycca. Onnoponubie CJIAY, HEoOX0oaUMOe U JIOCTaTOYHOE
YCIJIOBUS CyLIECTBOBAHUS X HETPUBUAIBHBIX PEILICHUH.

Tewma 3. BexTopHnast anreopa.

IlonsaTe n-mepHOro BekTopa. JIMHEHHBbIE omepaluy HAJ BEKTOPAMH, CBOMCTBA JTHUX OIEPALMA.
JIuHeltHOe BEKTOPHOE MPOCTPAHCTBO, €r0 pa3MepHOCTh U Oa3uc. KoopauHaTel BEKTOpa B JTaHHOM Oasuce.
Omnepanmu ¢ BeKTopaMu B KoopauHaTHOH (opme. Koopaunrarer Touku. KomnmHeapHbie 1 KOMITIaHApHbIE
BEKTOpbl. CKaJsIpHOE NPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA M I'€OMETpPHUYECKUN cMbIca. Monyib
BEKTOPA, yroJl MEX/ly BEKTOpaMu. Y CJIOBHE NEPIIEHIUKYIISIPHOCTH BEKTOPOB. BekTopHOE nMpou3BeeHHE
IBYX BEKTOpOB. CMeIIaHHOE IPOU3BEIEHUE TPEX BEKTOPOB.

Tema 4. AHanuTHUECKasi TEOMETPHUSL.

IIpsimas Ha TUIOCKOCTH, BUABI €€ ypaBHEHUH. B3aumHOe pacrosiokeHHe NpSAMON M IUIOCKOCTH.
[Ipsmass kak mnepecedeHue JBYX IUIOCKOCTEH. YTOJI MEXIy NPSAMbIMHA. YPaBHEHHE MOBEPXHOCTH.
[InockocTh Kak MOBEPXHOCTh HEpBOro mopsaka. OOliee ypaBHEHHE IUIOCKOCTH, BEKTOp HOPMalIM K
IJIOCKOCTH. YpaBHEHHE IUIOCKOCTH B OTpE3Kax. YTod MeXAy IUIOCKOCTSIMH. PaccTosHMe OT TOYKH 10
wiockoctu. OO1ee ypaBHeHue KpuBoil 2-ro nopsiaka. Knaccugukanus KpuBbIX 2-ro nopsjaka. DIIIMIC,
napabona, rurnepOosiia: KaHOHWYECKHE YpaBHEHHS, (OKYCHI, OJKCIEHTPUCHUTETHI M JUPEKTPHUCHI
[TapameTpuueckrie ypaBHEHHUS.

Paznen 2. ®yukuuu. Teopusi npeaenos AuddepenunanbHoe nucuncieHue GyHKIu.

Tema 5. @ynkuuu. Teopus npenenos

[TonsTuss MHOXecTBa, PyHKINMHU. PaBEHCTBO MHOXECTB, MTOJIMHOKECTBO. J[ONOJTHEHNE MHOXKECTBA.
Omnepanuu HajJg MHOXKECTBAMHU U OCHOBHBIE CBOWCTBA 3TUX omnepainuil. @yHKIus, 00J1acTb ONpeeneHus
¢byHkuuy, crocodObl 3anaHus. OOparHas (ynkuus. CrnoxHass ¢yHKuus. OCHOBHBIE 3J€MEHTapHbIE
¢yHkuuu, ux rpaduku. [IpenenbHas Touka MHOXKECTBa, peaen GpyHkuuu. beckoneuHo mansle (0.M.) 1 Ux
cBolicTBa, OeckoHeyHO Oosnbime (0.0.) QyHKIMU U uxX cBs3b ¢ 0.M. OCHOBHBIE TEOPEMBI O Tpeieiiax
¢yukuuit. IlepBbiif 3ameuaTenbHBI TpeAen U ero cieacTBus. BTopoil 3ameuarenbHBIN mpejen, ero
cienctBus. OgHocTOpoHHME mperenbl. HempepblBHOCTh (YHKIIMM B TOYKE, Ha MHTEPBAJIE U OTPE3KE.
Touku pa3pbiBa, X KJaccuUKanus.

Tema 6. IlpousBoanas. IlpaBuna muddepenuupoBanus. [IpousBogHas CI0KHOW U OOpaTHOM
GbyHKIUH.

[IpousBosHasi, ee TeOMETPUUECKUN U (PU3NUECKUI CMBICI. YpaBHEHUs KacaTeIbHOM U HOpMaJH K
wiockol  kpuBoil.  HempepoiBHOCT — auddepenuupyemoit  ¢yHkiuu.  OCHOBHBIE — IpaBHiIa
muddepennnpoBanus Gpynkuuid. [IpousBoaHas odpaTHON U cliokHON QyHKIMM. Tabmuna npou3BOIHBIX
OCHOBHBIX AJIEMEHTAPHBIX (YHKIIHH.

Tema 7. AuddepenunpoBanrie HESIBHBIX U TapaMeTPUUECKH 3aJaHHbIX QYHKIMHA. Jlorapupmuueckoe
middepentpoBanue. JuddepeHnypoBanue HESIBHBIX W NapaMETPUUECKU 3aJaHHBIX (YHKIMH.
Jlorapupmuueckoe nudepeHnrpoBanme.

Tema 8. luddepentman ¢pynkunu. Hekotopsie Teopemsl 0 auddepeHunpyembix GyHKIUIX.

Huddepenunan ¢GyHKIUM, €ro CBOWCTBa U TreoMeTpuyeckuid cMmbicia. IlpousBoanHble u
Qg depeHIransl BRICIINX MOpaKkoB. TeopeMsl o auddepenunpyemsix pynkuusax (Gepma, Pomns, Ko,
Jlarpanxa). [IpaBuiio Jlonurans.

Tema 9. [IpumeHeHne NPOU3BOIHOM JUIS HCCIIEAOBAHUS (DYHKIUIA.



[IpunoxeHust MPOU3BOIHON K MccleqoBaHUIO (PyHKIMH. MOHOTOHHOCTD (DYHKITHH, €€ JOCTATOYHOE
ycnoBue. JIokanbHbBIN IKCTpeMyM (QYHKITHH, ero HeoOxoaumoe ycinoBue. [IepBhlil 1 BTOPOW JOCTaTOYHBIHA
IIPU3HAK JOKAJIBHOT'O SKCTpeMyMa. AOCOIIOTHBIN SKCTpeMyM (pyHKLUMHU Ha OTpe3Ke. BrimyknocTs rpaduka
(GyHKIMHU, TOUYKK Tiepernda. ACUMITOTHI KPUBOH, X HaxoxaeHue. OO01ias cxema ucciegoBatus QyHKIHI
U TIOCTPOEHUE ee rpaduka.

Tema 10. @yHKIIMM HECKOIBKUX IE€PEMEHHBIX.

@Oynkuun 1ByX nepeMeHHbIX. OcHOBHble moHATHS. [Ipenen m HenmpepplBHOCTh (DYHKIMM JIBYX
nepeMeHHbIX. YacTHbIe MPOU3BOAHbIE (YHKIMU JBYX MepeMeHHBIX. [Ipon3BonHas cioxHON (yHKIHH.
ITonnas npousBoaHas. [IponsBonHas 1o 3aJaHHOMY HalpaBJIeHUIO. ['paaneHT.

Pasnen 3. UnTerpanbHoe ucuuciaeHue pyHKumnu.

Tema 11. Heonpenenenubiit uuterpai. OCHOBHbIE METO/Ibl UHTETPUPOBAHUSI.

[Tonarue nmepBooOpa3HO (YHKIMU W HEOIpeaeeHHOro uHTerpaina. CBoiicTBa HEONpPeIeIeHHOTO
uHTerpaia. Tabmuua OCHOBHBIX MHTerpanoB. OCHOBHBIE METOJbl HHTETPUPOBAHUS:  METO[
HENOCPEACTBEHHOI'O HHTETPUPOBAHUS, METO/ 3aMEHbI IIEPEMEHHOM, METOJl MHTETPUPOBAHUS 110 YACTSM.

Tema 12. nTerpupoBanue paiioHaJIbHbIX, HPPALlMOHAIBHBIX U TPUTOHOMETPUYECKUX (DYHKITHIA.

Hexotopbie cBeneHHus O pannoHAIbHBIX (QyHKIUAX. VHTErpupoBaHUE palMOHANBHBIX (YHKIIHH.
Merton HeomnpeaeneHHbIX Kod(pGUIMEHTOB. VHTerpupoBaHue HEKOTOPHIX MPPALUMOHANBHBIX (DYHKIHH.
WuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUYECKUX (PYHKIUH.

Tewma 13. OnpeneneHHbIN UHTErpall.

OnpeneneHHblil MHTErpaji. 3ajayd, MPUBOASIIME K IOHITUIO OIPEIEICHHOIO HHTerpaia.
OmnpeneneHHplii UHTErpall U ero cBorictBa. ®opmyna Herorona-Jleitoauma. MeTon HemocpeaCTBEHHOTO
MHTErPUPOBAHUS, METOJ MHTEIPUPOBAHUS IO YACTSIM M METOJl 3aMEHbI IIEPEMEHHON B OINpEAEICHHOM
UHTETpae.

Tewma 14. IIpumenenue onpeeIeHHOTO UHTErpaa.

I'eomerpuueckue MPUIOKEHHUS ONpENEIeHHOro uHTerpaia. HecoOcTBeHHbIE  HMHTErpaibl.
[TpubnmxeHHOE BEIUMCIICHUE OTPEICICHHBIX HHTETPAJIOB.

Pasnen 4. Iupdepennuanbabie ypaBHEHHUS.

Tema 15. ludpdepenunansabie ypaBHeHus 1-ro nopsaaka. Juddepenuunanbable ypaBHEHHUS IEPBOTO
MOPAJIKA C Pa3AEISOUIMMUCS IEPEMEHHBIMHU.

OcHoBHble moHATUA. JuddepeHunanbHble ypaBHEHUsT HepBoro mnopsaaka. HemnomHbie
muddepeHranbHbIe ypaBHEeHUs nepBoro nopsaka. Auddepenunanbable ypaBHEHHS ¢ pa3AesIoIUMUCS
nepeMeHHbIMU.  OpHOoponHble nud@epeHInanbHble  ypaBHEHHS TMEepBOro mopsiaka. JIuHelHble
muddepeHnranbHbIe ypaBHEHHs IEPBOTO MOPSIIKA.

Tema 16. uddepennuansupie ypaBHeHus! n-ro nopsaiaka. JIY BToporo mopsiika, JOMyCKaroline
MIOHV>KEHUS NTOPSAJIKA.

OcHoBHbIE OHATHS, O0IlIee pelIeHre, YacTHOe pelieHne quddepeHaabHble YpaBHEHHS BBICILIUX
nopsakos. 3agaua Komm. luddepennnanbupie ypaBHeHUs, 10y CKAIOIINE TOHMKEHUE TTOPSAIKA.

Tema 17. JluneiiHble OJHOPOAHBIE W HEOIHOPOJAHbIE NHU(PepeHInanbHble YpaBHEHUS BTOPOTO
nopsiika ¢ HOCTOSHHBIMU K03 uiimeHramu.

Jluneitnole nuddepeHIaTbHbIE YpaBHEHUS BBICIIMX MOPSAKOB. JIMHEWHblE OJHOPOIHbBIE
middepeHnmanbable ypaBHeHus Broporo nopsaka (JIOAY). Ctpykrypa obmiero pemenus JIOAY BToporo
nopsaka. Jlunelinole ogHOpoHbIe MU depeHIaTbHble YpaBHEHHS BBICIIUX MOPSIKOB C MOCTOSHHBIMU
kodpuurentamu. JluneitHsle HeogHopoaHble nuddepenimansabie ypaHenus (JIHAY). Crpykrypa
obmero pemenust JIHIAY. Meron Bapuainuu npou3BoibHBIX MocTostHHBIX. JIHIIY BTOpoOrO mopsiaka c
MOCTOSIHHBIMU KO3(p(PHUIIMEHTaMHU U NTPABO YaCThIO CIIEIUATFHOTO BUA.



4.3. IlepeyeHb TeM JeKUni

O0BéM, U

No T dopma o00yueHHs
i eMa JIeKIUU e
OuHas 3a04Has
3a04Hast
Pa3znea 1. JluneiiHasi 1 BeKTOpPHAs ajiredpa, aHaIMTHYECKast 4 2 )
reoMeTpHsi B IPOCTPAHCTBE U HA IVIOCKOCTH.
1 | Tema 1. MaTpHIbl ¥ ONIPEAETUTENH. 1 0,5 -
2 | Tema 2. CucreMbl JTUHENHBIX YPABHEHUH. 1 0,5 -
3 | Tema 3. BekropHas anre6pa. 1 0,5 -
4 | Tema 4. AHanuTHYeCKas F€OMETPHSI. 1 0,5 -
Paznen 2. ®yukuun. Teopus npenesnon. JuddepenunaibHoe 8 2 )
HCYHCIeHHe (PYHKIUIA.
5 | Tema 5. ®yukuun. Teopus npeieios. 1 0,5 -
6 Tema 6. [IpousBoanas. [1paBuna nquddepeHnpoBaHusl. b 05 )
[Ipou3BoAHAs CIIOKHOM 1 00paTHON (PYHKIIMIA. ’
Tema 7. JuddepeHnupoBaHue HESIBHBIX H MAPAMETPUICCKH
7 | 3amanHbIX ¢yHKIUH. Jlorapudmudeckoe 1 0,5 -
mddepeHmpoBaHue.
2 Tema 8. uddepenunan pynkmuu. HekoTopbie TeopeMbl O 1 ) )
muddepeHIIpyeMbIX QyHKITHIX.
9 Tema 9. [IpumeHeHre POU3BOIHOM K UCCIEAOBAHUIO ) 05 )
GyHKIHIA. ’
10| Tema 10. ®yHKIIUU HECKOIBKUX EPEMEHHBIX. 1 - -
Paznen 3. UurerpanbHoe HcuHcaeHue QYHKIUH. 4 1 -
11 Tema 11. Heonpenenenusiit uaTerpan. OCHOBHBIE METO/IbI 1 0.5 }
WHTETPUPOBAHUS.
12 Tema 12. UnTerpupoBanue panuoHaIbHbBIX, | } )
WPpallMOHATIBHBIX U TPUTOHOMETPUYECKHUX (DYHKITUH.
13| Tema 13. OnpeneneHHbIi HHTETPA. 1 0,5 -
14| Tema 14. IIpuMmeHeHNE ONPEAECIEHHOTO HHTErPaa. 1 - -
Pa3znen 4. luddepeHuuaibHbie ypaBHEHHS. 2 1 -
15 Tema 15. luddepenunanbubie ypaBHeHHs 1-ro nopsjaka. 1 0.5 )
JIY niepBoro nopsiaka ¢ pa3aessifoluMUCs IEPEMEHHBIMU. ’
16 Tema 16. uddepennmanbupie ypaBHEHHS 71-TO TOPSAKA. 0.5 05 )
JTY BTOpPOTO HOPSIIKA, JOMYCKAIOIINE TOHMKEHHS TIOPSIKA. ’ ’
17 Tema 17. JIlunerinble OAHOPOIHBIE U HEOAHOPOAHBIE /Y 05 } }
BTOPOTO MOPSiIKA C TOCTOSHHBIMU KO (QUIIMEHTaMH. ’
Bcero 18 6 -
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMHUHAPCKHUX) 3aHATHI
O0BéM, u
Ne dopma o0yuyeHus
i Tema nmpakTU4YecKoro (CEMUHAPCKOTO) 3aHATUS oO-
OuHas 3a04Hast
3a04Hast
Pasnea 1. JInuneiiHasi 1 BeKTOPHas aiaredpa, aHAJINTHYECKAS 4 2 )
reoMeTpusi B NIPOCTPAHCTBE U HA IVIOCKOCTH.
1 | Tema 1. Marpuiibl ¥ ONPeIETUTENH. 1 0,5 -
2 | Tema 2. CrcTeMBI IMHENHBIX yPABHEHHUIA. 1 0,5 -




3 | Tema 3. BektopHas anreopa. 1 0,5 -

4 | Tema 4. AHanuTuuecKas T€OMETPUSL. 1 0,5 -

Pasnen 2. @ynkuuu. Teopus npenenos. [Inpdepenuuanbuoe 6 2 )

HCYHCJIeHHe (PYHKIMH.

5 | Tema 5. ®yukiuu. Teopus npenesos. 0,5 0,5 -

6 Tewma 6. [IponsBoanas. [IpaBuna auddepeHnnpoBaHus. ) 05 )
[TpousBoiHAs CIIOKHON M 00paTHOU (QYHKIIHH. ’
Tema 7. IuddepennrpoBanne HEIBHBIX U

7 | mapamerpudecku 3aaHHbIX QyHKIM. Jlorapudmiueckoe 1 0,5 -
nuddepeHnpoBaHue.

2 Tema 8. luddepennman pynkuun. Hekotopsie Teopembl 0.5 ) )
0 nuddepeHIUpPyeMbIX QYHKIUSIX. ’

9 Tema 9. IIpumeHeHue Npou3BOAHON K UCCIIEOBAHUIO 1 0.5 )
(GYHKIMIA. ’

10 | Tema 10. ®yHKIMHN HECKOIBKUX IEPEMEHHBIX. 1 - -

Paznen 3. UuterpanbHoe HcUHcaeHue QYHKIUH. 6 1 -

1 Tema 11. Heonpenenenusiii uuterpan. OCHOBHbBIE METOIbI ) 0.5 )
WHTETPUPOBAHUSL.

12 Tewma 12. UnaTerpupoBanue parmoHaIbHbIX, 1 ) )
UPPALMOHATIBHBIX M TPUTOHOMETPUUECKHUX QYHKITHH.

13 | Tema 13. OnpeneneHHbli UHTErpal. 1 0,5 -

14 | Tema 14. IlpuMeHeHue ONpeIeICHHOrO HHTETpaa. 2 - -

Pasznen 4. IuddepenunaibHbie ypaBHEHHSI. 2 1 -

15 Tema 15. Jluddepennnansupie ypaBHEHHS 1-ro mopsaka. 1 05 )
JY nepBoro nopsiaka ¢ pa3aessifoluMHUCS IEPEMEHHBIMU. ’
Tema 16 Auddepenunansubie ypaBHEHUS 1n-TO MOPSIKA.

16 | 1Y BTOpOrO mopsijaka, JOIMyCKarouue MOHMKESHUS 0,5 - -
MOPSIKA.

17 Tema 17. JIunelinble OQHOPOIHBIE U HEOJHOPOAHBIE Y 0.5 0.5 }
BTOPOTO MOPSAKA C MOCTOSHHBIMH K03 puireHTamu. ’ ’

Bcero 18 6 -

4.5. IlepeyeHnb Tem J1a60PATOPHBIX padoT.
JIaGopaTopHble pabOThI HE MPEyCMOTPEHBI.

4.6. Buabl caMocTOATE/IbHOM PA0OTHI CTYACHTOB U NepevYeHb y4e0HO-MeTOAHYeCKOI0

olecrieyeHus VI CAMOCTOATEIbHOI PadoThl 00yYaIOIINXCSH

4.6.1. TloaroroBka K ayAMTOPHBIM 3aHATHAM
OcHoBHON (GopMOil yueOHOUM pabOThl CTYJIEHTOB OYHON (QoOpMBI OOyUeHHUs SIBISETCS H3yueHUE

HeKHHﬁ, B YCJIOBUAX 3a04YHOM (I)OpMBI O6y‘-ICHI/IH — CaMOCTOATCIIbHaA pa60Ta Hazg yqe6HBIM MaTepuruajioM.

AyYIWATOPHBIE 3aHATUS MPOBOJATCS B BUAE JICKIIMI U TPAKTUUECKUX 3aHATHM.

Marepuaisl JEKIUN ABJISIIOTCS OCHOBOM ISl TOATOTOBKHU CTYAEHTA K IPAKTUYECKUM 3aHATUSIM.
[Ipu mOAroTOBKE K ayAUTOPHBIM 3aHITUSAM CTYJICHT TOJIKEH:

—HW3Yy4YUTh MaTE€PHUAJbl JICKIUN 1 IPAKTUYECKUX 3aAHITUH;

—TopaboTaTh Ha/I OCHOBHOM U JIONMOJIHUTEILHOMN JIUTEPATypOH TT0 H3y9aeMOn TEME;
—3aKOHCTIEKTUPOBATh HEOOXOIUMBIN MaTepHal, BRBIHOCUMBIN Ha CAMOCTOSITEILHOE H3yUYCHHE,
—TIOITOTOBUTHCS K OMIPOCY HA MPAKTUICCKUX 3aHATUSX — BEIYUYUTh OCHOBHBIE (DOPMYJIBI 1

OIIPCACIICHUA

— [NpopeHIaTh 3ala4u, 3a/JaHHBIC B KAYCCTBC JOMAIITHETO 3aJaHHU;
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OCHOBHOM 1ENbI0 TNMPAKTHYECKUX 3aHATUN SBISIETCS PELIEHWE OCHOBHBIX THIIOBBIX 3aJad IO
MaTeMaTUKE, a TaKXe KOHTPOJb 32 YCBOCHHEM IPOUIAEHHOIO TEOPETHUYECKOIO M IPAKTHYECKOIO
MaTepuasa, X0JIOM BBIIIOJIHEHUS CTyIEHTaMHU CaMOCTOSTEIbHOM pabOoThl U UHAUBUAYAIBHOTO JOMAIIHETO
3a1aHUs.

CaMocTosiTenbHast padoTa MOKET BBIMOIHATHCS B OOBIUHBIX YUYEOHBIX ayJUTOPHSX, B ayJAUTOPUIX
000pYyI0BaHHBIX KOMITBIOTEPAMU C BBIXOJOM B MIHTEpHET, a TaK)KE B YUTAIBHBIX 3a1aX OMOIMOTEKH, T]Ie
MO>KHO MOJYYUTh HEOOXOIMMbIE METOIUYECKUE YKa3aHUs U CIICLUATIbHYIO JTUTEPaTypy M0 AUCHUILIHNHE.

Jns nydmero ycBOGHMS Marepuala IO AMCUUILIMHE «BpIciias mareMartnka» HpesyCMOTPEHO
BBIITOJIHEHUE KaXXIbIM CTYJEHTOM HWHIMBUIYaJIbHOTO JOMAalIHEro 3ajaHus. Yackl, BbIIENsE€MbIE Ha

BBITIOJTHEHUE UHIUBUIYaTHLHOTO 3a/I1aHUs, BXOISAT B CAMOCTOSTEIbHYIO pabOTy CTyIEHTA.

4.6.2. IlepeyeHb TeM KypcOBBIX padoT (IPOEKTOB)
KypcoBsie paboThl (MpOEKTHI) HE MPETyCMOTPEHBI.

4.6.3.

Ilepeuensb Tem pedepatoB, pacueTHO-rpaduIecKux pador

Pedepartsl u pacueTHO-Tpaduueckre padboThl HE TPEYCMOTPEHEI.

4.6.4. IlepeyeHb TeM H Y4eOHO-METOAUYECKOT0 ODecTiedeH s VISl CAMOCTOSITEILHOM
a00TbI 00Yy4AKIINXCH
No O0BéM, u
. dopma o0yueHHs
n/ | Tema camocrosiTenbHOM paboThl|  YueOHO-MeToau4ecKoe o0ecredeHme e
i OYyHas |3a0yHas
3a04Has
Pazgean 1. JInneiinas u Kpemep H.ILI. Briciias maremaTuka jist
BeKTOpHas ajredpa, HKOHOMHUCTOB: Y YeOHUK IS CTYACHTOB 16 24 )
aHAJINTHYeCKAsl TeOMeTpHs B BBICIIINX y4eOHBIX 3aBE/ICHUH,
NPOCTPAHCTBE M HA IJIOCKOCTH. | O0yYaromuxcs M0 3KOHOMHUYECKUM
1 Tema 1. Matpuus! u crenpanpHocTaM. M.: FOHUTH, 2010 - 4 6 i
OIpPENECITUTEIH. 608 c
) Tewma 2. Cuctembl TUHEUHBIX 4 6 i
paBHEHHIA.
3 | Tema 3. BektopHas anreopa. 4 6 -
4 Tema 4. AHanuTHYECKAS 4 6 )
reoMeTpHsl.
Pasnen 2. @ynknuu. Teopus Pxesckuii, C. B. Beiciias matemarnka
npenenoB. {uddepenumnannbnoe | [: muHelinas anrebpa U aHaTUTHYECKAs 24 36 -
ucyucjenne GyHKuMii. reomeTpus : yuebHoe nocooue / C.B.
5 Tema 5. ®ynknuu. Teopws Pxeckuil. — Mocksa : UHOPA-M, 4 6 i
IIPEJIETIOB. 2019. — 211 c. - ISBN 978-5-16-
Tema 6. [TpousBogHast. 108269-0. - TekcT : 2NEeKTPOHHBIN. -
[IpaBuna URL:
6 | muddepeHpoBaHUS. ttps://znanium.ru/catalog/product/10652 4 6 -
[TpousBoHAs CIIOKHON U 60 (mata obpamenus: (27.03.2025). —
oOpaTHON (QyHKIUH. Pexxnm octyna: mo moamucke.
Tema 7.
Huddepenumponanue
- | HEABHBIX M MapaMeTPHHeCKH 4 6 i
3aJJaHHBIX (PYHKIIUH.
Jlorapugmuueckoe
nuddepeHnrpoBanme.
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Tema 8. {uddepenman
¢dynkuuu. Hekotopsie

8 | Teopemsl O
nuddepeHIpyeMbIX
(GYHKIMSIX.

Tema 9. [Ipumenenue
9 | mpousBoIHOM K
MCCJICIOBAHUIO (DYHKITHIA.

Tema 10. @yHKIIMM
HECKOJIbKUX EPEMEHHBIX.

10

Pa3znen 3. UnTerpanbHoe
HCYHCJIeHHe (PYHKIMH.

Tema 11. Heonpenenenuslii
11| uaTerpan. OCHOBHbIE METO/IbI
WHTETPUPOBAHUS.

Tema 12. UnTerpupoBanue
palroHAIBHBIX,

12| uppaimoHaabHbBIX U
TPUTOHOMETPUUECKUX

(GYHKIIHA.

Tema 13. OnpeneneHHbIi
UHTErpal.

13

Tema 14. IIpumenenue
OIpEEIEHHOr0 UHTErpaa.

14

IlIumaues, B. C. Boicias MmaTeMaTHKa :

y4eOHHK JJIS CTYJACHTOB YUEOHBIX
3aenenuii / B. C. unaues. — M. :
HNH®PA-M, 2023. — 479 c. — (Bricmiee
o0Opa3oBaHue)

16

24

Paznen 4. Inddepennuanbubie
YPaBHEHHUSsI.

Tema 15.
Huddepenunanbabie
ypaBHEHHUs 1-ro nopsuka.
Y nepBoro nopsiaka c
pa3aeNAIoIUMUCS
NIEPEMEHHBIMH.

15

Tema 16
Huddepennmanbabie
YpaBHEHUS 1-TO TOPAJIKA.
Y Broporo nopsaka,
JIOITYCKAOIINE TIOHNKEHUS
NOPSJIKA.

16

Tema 17. JIuneiinbie
OJIHOPOJHBIE U

17| meognoponnsie /Y BTOpOro
MOPSAJKA C TTOCTOSTHHBIMU
K03 pHULIHEHTaAMHU.

3aiineB M. A. Briciias MaTeMaTHka:
y4eOHHUK JJIS CTYJCHTOB
CEIIbCKOXO35MCTBEHHBIX BY30B M.:
Hpoda 2005- 398 c.

16

12

Bcero

72

96

4.6.5. lpyrue BHABI CAMOCTOSITEJIbHOI PadOThI CTY/1€HTOB

He npenycMoTpeHsl.

4.7. IlepeyeHb TeM U BH/IOB 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOM (popme

N O0newm,
Nen/mt | Dopma 3aHATHS Tema 3ansaTHA WHTEpaKTUBHBIN METOL 4
1. Jlexums BekTopnas anreOpa WHTepakTUBHAs JEKIUs 2
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5. ®onj O1IEeHOYHbIX CpPEACTB IJIA NIPOBEACHUS l'[pOMe)KYTO‘lHOﬁ arrecralmmmu

IlonmHoe omnmcanue (bOHI[a OIICHOYHBIX CPEACTB TCKYHIeﬁ n HpOMeX(YTOQHOfI arrecrauuu
06yqafom1/1xc;1 C TICpCUHCM KOMHGTCHHHﬁ, OIMCaHHEM IIOKa3aTeler u KPUTCPUCB OLICHUBAHUA
KOMHGTGHHHﬁ, IIKaJI OHLCHHBAHWSA, THUIIOBBIC KOHTPOJIBHBIC 3aJaHUA MW MCETOAUYECKHEC MaTCpHaibl
IMPCACTABJICHBI B IIPUJIOKCHUH K HaCTOSIIEH ImporpamMmme.

6. YueOHO-MeTOAHIECKOE 00ecTeueHHe TUCITUIIINHBI
6.1. Pexomenayemas Jureparypa
6.1.1. OcHoBHasi iMTEpPaTYpa

Kon-Bo 3k3.
Ne i/t ABTOp, Ha3BaHUE, MECTO M3JIaHUs, U3/1-BO, TOJl U3IaHUS, KOJTUYECTBO CTPAHUIL B GHOL
I'mypman, B. E. Teopus BeposiTHOCTEM M MareMaTHYeCKasi CTATUCTHKA :
1 yuaeb. st By3oB / B. E. 'mypman. — 12-e uzn. — M. : FOpaiir, 2022. — 479 10
c. — (Bricmiee oOpa3oBaHue)
) 3aiinieB M. A. Bricmas MaTeMaTHKa: y4eOHHK JUIs CTYICHTOB 15
CEIIbCKOX03sHCTBEHHBIX By30B M.: JIpoda 2005- 398 c.
Kpemep H.I1I. Beicuiast MaTemaTuka /i1l 3KOHOMUCTOB: Y UE€OHUK IS
3 CTYZICHTOB BBICIIUX yU€OHBIX 3aBEACHUH, 00YyJaIOLINXCS 110 11
SKOHOMHYECKUM crenuaibioctaM. M.: KOHUTH, 2010 - 608 ¢
PxeBckuii, C. B. Briciias maremaruka I: nunelinas anredpa u
aHanuTu4eckas reomerpus : yuebnoe nocodue / C.B. PxeBckuii. — DsteKTpoHHbiii
4 Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. -
TexcT : anexTponnsii. - URL: ttps://znanium.ru/catalog/product/1065260 peeype
(mara obpamenus: 27.03.2025). — Pexxum 1ocTymna: mo moAmnucke.
Iunayes, B. C. Boiciiast MaTemaTHKa : yUeOHUK 7S CTYI€HTOB Y4€OHBIX
5 3aBeaenuit / B. C. lllunaues. — M. : UHOPA-M, 2023. — 479 c. — (Briciiee 10
o0Opa3oBaHme)

6.1.2. JlonoiHMTE/ILHAS JIUTEPATYPA

Ne i/t

ABTOp, Ha3BaHUC, MCCTO U3aHNs, U31-BO, 'O U3JaHU, KOJIMUCCTBO CTPAHUI]

1

I'eBopkstn I1. C. Beicias Matemaruka. JInnelinas anreOpa u aHaIUTHUECKasi reoMeTpusi. — M.
OU3MATIIUT, 2011. — 208 c.

I'mypmMmaHn, B. E. PykoBOACTBO K pELICHUIO 3a/1a4 110 TEOPUU BEPOATHOCTEN U MaTEMaTUYECKON
CTaTUCTHUKE : yueO. mocob. s By3oB / B. E. I'mypman. — 11-e uza., nepepad. u gom. — M. :
IOpaiit, 2022. — 406 c. — (Boiciiee ob6pa3zoBaHue)

Kyxona, I'. C. Bricinas marematuka ans OakanaBpa. [IpakTukym : yueOHOe mocoOue : B 2
yactsax. Yacte 2 / I.C. XykoBa. — Mocksa : UHOPA-M, 2019. — 275 c¢. — (Bnicmiee
obpazoBanme). - ISBN 978-5-16-108294-2. - Tekcr: onektponnbrii. - URL:
https://znanium.ru/catalog/product/1067390 (nara obpamenus: 02.09.2024). — Pexxum noctymna:
T10 TTOJTITHCKE.

Kpemep H.ILI.. u np. Beicmias Matemaruka Juist 3KOHOMHUCTOB: 1IpakTHKyM Ui CTyIEHTOB BY30B,
o0yyaroImuxcs 1o sSkoHoMuueckuM creruansHoctsM / [H.ILL Kpemep. u ap.]; mox pea. npog. H.I1I.
Kpemepa. — 2-e 3., nepepab u mom. — M.: FOHUTU-JTAHA, 2007. — 479 c.

Jlynry K.H., ITucemennsiit I.T. u np. CoopHuK 3a1au o Beicuiei maremaruke. 1 kype / K.H.
Jlynary, [1.T. ITucemennsiit, C.H. ®enun, 10.A. llleBuenko. — 7-e uza. — M.: Aiipuc-tipecc, 2008.
—576c.

6.1.3. Ilepuoanyeckue U3TAHUSA
He npeagycmoTpeHsl.

6.1.4. MeTonnueckne yka3anus Vit 00y4arOIIUXCH 110 OCBOCHHUIO U CHHMIIINHBI

13



Meroandeckue yKa3aHus HaXOSATCS B CTAIUU pa3pabOTKH

6.2.

Ilepeyensb pecypcoB HHGOPMAIMOHHO-TEJEKOMMYHHKAIMOHHON ceTH «WHTepHET»

(najee - cerb «AHTEpHET»), HEOOXOAUMBIX VIS OCBOCHU S JUCIHHUILIMHBI

Ne i/t

HasBanue nHTEpHET-pecypca, aipec U pexkuM J0CTyna

1

Matemaruueckoe oopazoBanue. OOIIEAOCTYITHAS AMEKTPOHHAS OMOIMOTeKa [ DIEKTPOHHBIN

pecypc]. URL: https://www.mathedu.ru (mara obpamenus: 27.03.2025).

Hayunas 6ubnmoreka OTKpBITOro J0oCcTyna [DIeKTPOHHBINA pecypc].

2 URL: https://cyberleninka.ru (mata obpamenus: 27.03.2025).

OO6mepoccuiickuii MaTeMaTHYECKUI opTall (MHGOPMAIIMOHHAS CUCTeMa) [DIEeKTPOHHBIN
3 pecypc]. URL: http://www.mathnet.ru (nata o6pamenus: 27.03.2025)
4 DNeKTPOHHO-O0MOIMOTeYHAs crucTeMa « Y HUBEPCUTETCKas OMOIMOTEKA OHIIAHY.

[Dnextponnstii pecypc]. URL: https://biblioclub.ru (mata oopamenus: 27.03.2025).

6.3. CpeacrBa odecnieyeHusi OCBOCHUS IMCIUATIINHbBI
6.3.1. KomnbrorepHsbie 00y4yaoniue 1 KOHTPOJMPYOLIHMe IPOrpaMMBbl

QDYHKIMS IPOTPAMMHOI0 00ecreyeHus
Ne | Bua yuebnoro | HammeHoBaHue MpOrpaMMHOIO yr—
n/m 3aHATUSA oOecrieueHus KOHTPOJIb ACTIPY oOyyaromas
o1as
1 JleknmonHbele, |(CucTeMa JUCTAHIIMOHHOIO + + +
npakTuieckue |o0yudenus Moodle
6.3.2. Ayauo- u BUIEONOCOOUS

He npenycMoTpeHsl.

6.3.3.

He npengycmotpensl.

KoMmnbrorepHbie npe3eHTaNNH Y4eOHBIX KYpCOB

7. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIst
OCYIIIeCTBJIEHHs 00Pa30BaATEJIbHOI0 MPOLECCA MO TMCIUIINHE

HaumenoBanue o6opyaoBan-

Ne HBIX Y4eOHBIX KAOUHETOB,
IlepeyeHb OCHOBHOTO 000PYAOBaHUs, IPUOOPOB U MaTEpPHUAIOB
n/n | oOBEKTOB JJIsl IPOBEACHHUS
3aHATUI
1 I'-317 — aynuropus ais Cron ayn. — 10 wt., cton — 9 wr., mkad st npub. — 3 mr.,
IpOBe/IeHUsT JTabOpaTOPHBIX, |CTYJN ydeHHY. — 31 mIT., JocKa A/TeXnok. — 1 mT., 00opyaoBaHue
CEMUHAPCKUX U JUTsl Ta0OPAaTOPHBIX PAa0OT 10 MOJIEKYJIIpHOU (PU3UKE U
MPAKTUYECKHUX 3aHATHH, TEPMOJMHAMMKH (3J1. IIUT, IPOOUPKH, TEXHUUYECKHE BECHI,
TPYTIIIOBBIX U MUTETKH, TPYIIa)
VH/IMBUYaTbHbIX
2 I'-322 — aynuropus s HIka¢ c 3/ 1B. — 6 wr., ceitd-2 mwr., Kpeciao — 2 mrT., croi |
CaMOCTOSITeNIbHOM paboThl U [TyMO. — 13 mmT., cTos1 ABYXTYyMO. — 1 mIT., cTON aynd. — 5 mrT.,
WH/IMBUTyaTbHbIX mkad qig ox. — 1 wr., cryn nad. — 1 wr., ctyn ydeHud. — 6 mrT.,
KOHCYJIbTallu i CTYJI TI/MSITKUH. — 17 mT., KOMObploTep — 2 mT., p/pe3ak — 1 mT.,
M®YVY — 1 ., npusTep — 2 WIT.
3 ['-324 — aynuropus nis Cromn ayn. — 15 mwit., ctoa ogHOTYMO. — 1 1IT., CTYJ yYEeHHUU. —

MpoBeieHusT 1abOopaTOPHBIX,
CEMHHApPCKUX U
IIPaKTUYECKUX 3aHATUH,
IPYIIOBBIX U
VMHIUBUAYAJIbHBIX

31 wrT., 1ocKa JI/TeX.NOK. — | MIT., JeMOHCTPALMOHHBIE
MaTepHabl
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https://www.mathedu.ru/
https://cyberleninka.ru/
http://www.mathnet.ru/
https://biblioclub.ru/

8. MexaucuuminHapHble CBSA3U

IIporokoa

COIJIACOBaHUs pabovel NpOrpaMMBbl C APYTUMH JUCUUIUIMHAMHE

HaumenoBanue IUCHUIUINHEIL, C
KOTOPO# MPOBOMIOCH
CorjlacoBaHue

Kadenpa, ¢ xoTopoii
MPOBOMIIOCH COTJIACOBAHHE

Hpez[nomeHI/m 00 U3MEHEHUIX B

paboueii mporpamme.
3akiroueHue oo
UTOrax COrJacOBaHUS
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JIucT n3MeHeHuil padoueil mporpamMMbl

pniaoxenne 1

Homep nsmenenus

Howmep nportokona
3acejaHust
kadenphl U gaTa

CTpaHu1bl ¢
W3MEHEHUSIMHU

[Tepeuenb oTKOppEK-
TUPOBAHHBIX MYHKTOB

IMoanucey 3aBe-
JYIOIIETO
kadenpou
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IMpuioxenne 2

JIMCT mepruoanYecKux MPoOBepoOK padoyei MporpaMmal

JIOJDKHOCTHOE JIUIIO, TIPO-
BojuBIIee nmpoBepky @.1.0.,
JOJKHOCTB, TIOJIITUCH

Hara

[TorpebGHOCTD B
KOPPEKTUPOBKE

[lepeueHr MyHKTOB, CTP.,
paszuenoB, TPEOYOIHUX
W3MEHEHU I
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puioxenne 3
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIDKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE BBICIIIET'O OFPA30BAHMSA «JIYT AHCKHMI TOCYJAPCTBEHHBII
ATPAPHbBIM VHUBEPCUTET UMEHU K.E. BOPOILIIMJIOBA»

®OH/I OHEHOYHbIX CPEIACTB
0 JUCLUUIUIMHE (MOyJI0) «BpIciias MaTeMaTHKa

Hanpasnenue noaroroku: 35.03.04 ArpoHomus

Hanpasiiennocts (ipo¢uins): TeXHOIOorus MPOU3BOICTBA MTPOIYKTOB PACTCHUEBOICTBA

YpoBeHb podhecCHOHATTLHOTO 00pa30BaHus: OaKaIaBpruaT

T'ox mayana noarorosku: 2025

Jlyranck, 2025
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1. IEPEYEHb KOMIIETEHIIUI, COOTHECEHHBIX C HHIAUKATOPAMHA JOCTHXXEHUS KOMIIETEHIIMM, C YKASAHUEM JTAIIOB UX
®OPMUPOBAHNSA B ITIPOHECCE OCBOEHUSA OBPA30OBATEJ/IBHOU ITPOI'PAMMBI

Kon DopMyIUpPOBKa NnaukaTopsl Oran (ypoBeHb) | IlnaHupyemsbie pe3ynbTaThl HaumenoBanue HaumeHnoBanue o1ieHOUHOTO
KOHTPO- KOHTPOJINpYEMOH JOCTUKEHUSA OCBOEHUS o0yueHus MoOJIyJiel 1 (MiIn) CpeJIcTBa
JIUpYyeMon KOMIIETCHLIUU KOMIIETCHIINU KOMIIETCHIINU pa3fenoB TUCHUILTNHBI Texymmii | IIpomexxyrounas
KoMIIe- KOHTPOJIb aTTecTanus
TEHINH
YK-1 CnoocobeHn YK-1.1 IIepBbl1ii 5Tan 3HaTh: onpeneaeHus Paznen 1. Jluneitnas u Tectbl 3ayer
OCYIIECTBIIATH Ananusupyer (moporoBbIii OCHOBHBIX MaTeMaTu4eCcKux BEKTOpHas anredpa, 3aKpBITOTO
TIOMCK, 3a1a4y, YpOBEHB) MOHATUHN, MATEMaTHYECKYIO aHAJIUTHYECKas THIA
KpATHYECKHit BBLICIISAS ¢ CHUMBOJIUKY, OCHOBHBIE reoMeTpus B
AHATH3 U CHHTE3 | 6a30BbIC AKCHUOMBI, TEOPEMBI U MIPOCTPAHCTBE U Ha
3aKOHOMEPHOCTH, KOTOPHIM TUIOCKOCTH.
uHpOpMauy, COCTaBJISIIOLIHE,
HOJYUHSIOTCS Pazgen 2. @ynkum.
HpHMeHﬂTE OCyIIeCTBIIACT MaTeMaTHYECKHE MOHATHS, Teopus npenenos
CHCTCMHBIN ACKOMITO3UITHIO OCHOBHBIE MTPUEMBI Huddepenuuansroe
HTOAXOM 1St 3a7a4u JIOKa3aTeNbCTB TEOPEM U ucuuciieHne GyHKIUH.
peeHus MaTeMaTUYECKUX Pazgen 3. NurterpansHoe
[IOCTaBJIEHHBIX YTBEP)KACHUH, METObI ucyrcieHue QyHKINH.
3aja4 MaTEeMaTUYeCKOI0 aHajIn3a, Paznen 4.
AHAIUTUYECKON TeOMETPHH, Huddepennmansuoie
JIMHEWHON anreOphl ypaBHEHUS
Bropoii atan YMeThb: aHaNU3UPOBATH TecTbl 3auer
(MponBUHYTHIN | 3amauy, BBIAETSS ee 0a30BbIe OTKPBITOTO
YPOBEHB) COCTAaBJISIFOIINE, IPUMEHSTh THUIIA
HMMEIOLTYIOCS TEOPETHUECKYIO (Bompochl
bazy JUISL OTIPOCa)
Tpertnii aTan HNMeTh HABBIKM: PacuerHnas 3auer
(BBICOKHMI MIEPEBOJUTH PEATILHYIO pabora
YPOBEHB) 3aJlaqy Ha MaTeMaTHYECKUI
A3BIK, BEIOMPATh METOJ €€
pEeIIeHns] CTPOUTh
npocTeimme
MaTeMaTHYECKHUEe MOAEIH
IIPU PELICHUU




npodeccHoHaNbHBIX 3a/ad,
CaMOCTOSITEIBHO PACIIHPSTh
U yTIIyOJIsTh
MaTeMaTHYCCKHUE 3HAHUS

IIepBriii 3Tan 3HATB: METOLI Pazgen 1. JIuneiinas u TecTrl 3aueTr
YK 1.3 (moporosbIii MaTEeMaTHYECKOI'0 aHaIN3a, BEKTOpHas anredpa, 3aKpBITOTO
YPOBEHbB) TEOPETUUECKOT0 U aHaJIUTHYECKas THUIA
Paccmarpusaer OKCIEPUMEHTAIBHOTO reOMETpUs B
BO3MOKHBIE HCCIICI0BaHN, MIPOCTPAHCTBE U Ha
BapUaHThI MPUMEHSIEMbIE AJISl PEIICHU | TIOCKOCTH.
pelienus npodecCHOHANBHBIX 3a1a4 Paznen 2. @yHkmu.
3a/1a4H, Bropoii atan YMeTb: BIOUpaTh U Teopus npenenon TecTnl 3auer
OLICHMBAS NX (IpomBHHYTHI | MCHOIB30BATH HEOOXOIMMBIE I[ch(bepeHuHaanoev OTKPBITOTO
OCTOHHCTEA U YPOBEHB) MaTeMaTHIECKHUE METOMBI H ucuucieHne GyHKIUH. THTIA
HeIOCTATKA BBIYMCIUTENbHBIE cpeicTBa, | Pasnen 3. MHTerpansHoe | (BOMpOCH!
a TaKKe TaOJIHIIBI 1 ncyrcieHne QyHKInN. JUTSL OTIpOCa)
CIPaBOYHMKH, TOBOANTH Paznen 4.
pEIICHUE 3a/1a49U JI0 JuddepeHnuanbHbie
MIPUEMIIEMOTO (YUCIIOBOTO) YpaBHEHUS
pe3yJbTaTta U OLEHUBATh €r0
JIOCTOBEPHOCTh
Tpernii aran HNMeTh HABBIKH: PacuerHnas 3auer
(BBICOKHMI OLIEHUBATh U aHAJIN3UPOBAThH pabora
YPOBEHB) MOJTYYE€HHBIN pe3yJIbTaT
OIIK-1 Crocoben OIIK-1.1 [IepBbl1ii 5Tan 3HATb: METOJIBI Paznen 1. JIuneiinas u Tectrl 3auer
peIlaTh TUIIOBHIE (TIoporoBbIit MaTeMaTH4eCKOTO BEKTOpHas anredpa, 3aKPBITOTO
3a7a4n JIEMOHCTPUPYET | ypoBeHb) MOJIETTUPOBAHMUS, aHAINTUYECKAas THTIA
npodeccnonanpn | A HCIONB3YeET TEOPETHYECKOTO, reOMETpHS B
oif nesTenpHOCTH | SHAHHS MpUMEHsIEMBbIE JJIsl pEIICHUsT | MPOCTPAHCTBE U Ha
HA OCHOBE OCHOBHEIX npodecCHOHANBHBIX 3324 IJIOCKOCTH.

o 3aKOHOB Bropoii stan YMeThb: BEIOUpATH U Paznen 2. @yHKmm. TecTsl 3auer
SHaHUM MaTeMaTigecky | (IPOABHHYTBIA | mcronb3oBath HeoOxonumele | Teopus mpenenos OTKPBITOT'O
OCHOBHBIX YPOBEHB) METOIbl MATEMATHIECKOTO HuddepennmansHoe THUIA
3aKOHOB X HAyK AU MOJIEJIMPOBAHHUS, & TAKKE ucuucieHne QyHKIuii. (BOTIPOCHI
Maremariyeckux | PEHICHHIA TaOJMILIbI U CIIPABOYHHUKH, JUIsL oIpoca)
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N €CTCCTBCHHBIX

THUIIOBBIX 3aJa4

AOBOJUTH PCUICHHUE 3a1a4n
J0 IMPUEMIIEMOTO

Pazgen 3. Unterpansuoe
rcyucieHne QyHKINN.

HAYK C B

MIPUMEHEHUEM npohecCHOHANb (dancnoBoro) pesynbpTara u Pazgen 4.

MHPOPMALIMOHHO | HOM OLICHUBATE €TO Juddepenunanbupie

- JIEATENBHOCTH _ AOCTOBEPHOCTR ypaBHCHHUS

KOMMYHHKALHOH Tperuit oTan HNMeTh HAaBBIKH: PacuerHas 3auer
o (BBICOKHI OIICHUBATh U aHAIU3UPOBATH pabota

HBIX TCXHOJIOTHH YPOBEHb ) MOJYyYEeHHBIN pe3yJIbTaT
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2. OIMCAHUE MMOKA3ATEJEA U KPUTEPUEB OLIEHVUBAHUS KOMIIETEHIIUS
HA PA3JIMYHBIX OTAITAX UX POPMUPOBAHUA, OIIMCAHUE HIKAJI OHEHUBAHUA

U ee mpumeHeHue. Peienue
3a/1a4M MPaBIWIFHO O(OPMIIECHO.
3amaya perieHa  TPaBHIBHO.
EcTb oTnenpHBIC 3aMeYaHusI.

Ne | Haumeno Kparkas IIpencrasne- Kpurepun oneHnBanust [xana
1/ BaHUE XapaKTepUCTHKA HUE OIICHUBAHUSA
Il | ONEHOYHO | OIIGHOYHOTO CPEeACTBa OILICHOYHOTO
TO CpencTea B
cpencTBa dbonme
1. Tecr Cucrema TecToBnie B Tecre BemmosHeno 90-100% Orenka
CTaHIaPTU3NPOBAHHBIX 3aIaHus 3alaHuH «Omauunoy (5)
3aJIaHUM, TO3BOJISIONIAS B Ttecte BeImosHEHO Oomee 75- | Ouenka
U3MEPUTh YPOBEHb 89% 3ananuit «Xopowoy (4)
3HAHUU. B Tecre BemmoOmHeHo 60-74% | Onenka
3alaHui «Yooenemsopum
envno» (3)
B tecte BeimonHeHo MeHee 60% | OneHka
3aaHui «Heyooenemesopu
menvHoy (2)
Boneirasg gacts onpenenenuit He | OneHka
TIpeCTaBJICHA, mbo | «Heyodosremsopu
mpeAcTaBlIcHa C  TpyOBIME | menvHo» (2)
OIINOKAMH.
2. | Onpoc dopma paboTHI, Bomnpocs! k [IponeMoHCTpUPOBAHBI Ouenka
KOTOpast MO3BOJISIECT ormpocy TpeIoiaracMbIe oTBeTHL; | «Omauuroy (5)
OIICHUTH KPYT030D, TIPaBUIIBHO HCTOJTB30BaH
YMCHHE JIOTHIECKU anroput™M  OOOCHOBaHUH  BO
IIOCTPOUTH OTBET, BpeMsl  pacCyXIeHHH;  ecThb
YMEHHUE JIOTHKA PacCyKIEHUH.
IIPOAEMOHCTPUPOBATh IIpogeMoHCTpUPOBAHBI OreHka
MOHOJIOTUYECKYIO PEYb MpeamnoiaraeMble OTBETHI; €CTh | «Xopouio» (4)
U MHBIC JIOTHKa  pacCyXICHUH,  HO
KOMMYHHUKATHBHBIC HETOYHO UCIIOJIb30BaH aITOPUTM
HaBbIKU. Y CTHBIN onpoc o6ocHOBaHMIA BO BpeMsi
o0namaeT OONBITIMHA paccyXIeHHH M HE BCE OTBETHI
BO3MOKHOCTSIMH TIOJTHEIE.
BOCIIUTaTEIILHOTO [IpogeMoHCTpHUPOBAHBI Onenka
BO3JICHCTBUSI, CO3/1aBas IpeAroygaraeMble  OTBETH, HO | «Yooeremeopum
yCIIO0BHA JI HETPaBUWIEHO HCTOJIB30BaH | envHo» (3)
He(hOpMaITLHOTO anroput™M  O00OCHOBaHWUH  BO
o0ueHus. BpeMs pacCy>KAeHUM;
OTCYTCTBYET JIOTHKA
paccyxaeHuit; OTBETHI HE
TIOJIHBIE.
OTBeTHI HE IIPE/ICTaBIEHBI. OreHka
«Heyooenemeopu
menvHoy (2)
3. | Pacuerna | CpeacTBo MpoOBEepKH [Tepeuenn [IpoaeMoHCTpUPOBAHO Ornenka
s1 padoTa | BiaJeHUS HABBIKAMH 3a/IaHUH, MMOHMMAaHUE METOJUKH pemeHus | «Omauuno» (5)
(pelieHne | MPUMEHEHUS BXO/SIIIUX B | 3a4a4yl W €€ [pHUMEHEHHE.
3aaay4) MOJTYy4Y€HHBIX 3HAaHUHU M0 | pacyeTHO- Pemienue Ka4eCTBEHHO
3apaHee OIpeneNeHHol | rpaduuecky | odopmieHo (akKypaTHOCTB,
METOJIUKE JUIS pelieHust | 1o paboty JIOTHYHOCTB). Hcnonb3oBan
3aau. TpaIUIMOHHEII WA
HETPAJUIUOHHBIA  TOIXOI K
pemieHydo  3ajayd.  3ajada
peleHa MPaBHIIbHO.
IIponeMoHCTpHUPOBAaHO Onenka
MMOHMMAaHUE METOJIUKH pelieHue | «Xopouio» (4)




Ne | Haumeno Kpatkas IIpencrane- Kpurepuu ouennBanus IMkana

n/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHUS
I | OLIEHOYHO | OIIEHOYHOTO CPEJICTBA OLICHOYHOTO
ro CpejcTBa B
CpencTBa donme
IIponeMoHCTpUPOBAHO Ornenka

MOHUMaHKUE METOIUKH PEIICHUs | «Yoosremeopum
U YacTUYHOE €€ TpHUMEHeHHe. | exvHo» (3)
3amaya pernieHa 4aCTHIHO.

3amada He peleHa. Orenka
«Heyoosenemsopu
menvHo» (2)
4 3auer 3auer BEICTaB/IAETCI B | TeCTOBEIC B Tecre BwimonaHeHo 60-100% | «3auteHo»

pe3ynbTaTe MOABEACHUS | 3aJaHHS K | 3aJaHMi

HUTOT'OB TEKYIEero | 3a4eTy

KOHTpONsl.  3adeT B B tecte BemonneHo MeHee 60% | «He 3auteHo»

dopme HUTOTOBOT'O 3aMaHui

KOHTPOJS  TPOBOIHTCS

JUTSt 00yYarOIINXCs,

KOTOpBIE HE CIIPaBUIUCH
C YacThIO 3aJaHuN
TEKYIIET0 KOHTPOJISL.

3. THUHOBBIE KOHTPOJIBHBIE 3AJJAHUSA WJIX HWHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JIJI1 OLEHKHA 3HAHWH, YMEHWI, HABBIKOB M (MJIA) OIBITA
JEATEJBHOCTH, XAPAKTEPU3YIOIINUX DTAIIBI ®OPMUPOBAHUA KOMIETEHIIAIA
B ITIPOIIECCE OCBOEHH S OGPA30OBATEJIBHOM ITPOT'PAMMBI

OueHovHbIe cpeacTBa JAJIsl IPOBEAeHUS TEKYIIero KOHTPOJIst

Tekylmnii KOHTPOJIb OCYIIECTBIISIETCA NMPENOAABATENIEM JUCHUMIUIMHBI IIPU MPOBEACHUN 3aHITUH B
(hopMe TeCTOBBIX 3aJJaHUl, YCTHOTO OMpOca U pacueTHOU paboThlI.
YK-1. CnocobGeH ocyuiecTB/IsITh NOUCK, KPUTHYECKH aHAJM3 U CHHTEe3 HH(opMaNU, MPUMEHATH
CHUCTEeMHbIH MOAXO0/ JAJIfl PEeLlIeHHs OCTABJICHHBIX 32124
YK-1.1. Ananusupyer 3aja4y, Bblje/isisl ee 0a30BbIe COCTaBJSAIOIIMNE, OCYLIECTBJIsIET
ACKOMIIO3UIIHIO 321241

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3biBaeT CHPOPMHPOBAHHOCTH IOKAa3aTeIs
KOMIICTEHIMH <«3HATb»: OIPEACICHUS OCHOBHBIX MAaTEMAaTHYECKUX [OHATUN, MaTEMaTHUYECKYIO
CUMBOJIMKY, OCHOBHBIE aKCOMBI, TEOPEMBI U 3aKOHOMEPHOCTH, OCHOBHBIE TPUEMBI 1JOKA3aTEIbCTB TEOPEM
A MAaTeMaTUYECKUX YTBEPKIACHUNM, METOJbl MAaTeMaTHYECKOIO aHajau3a, AHAJIUTUYECKOM TI€OMETpPHH,
JUHENHON anredpsl.

TecToBbIE 3aJaHUA 3aKPBITOr0 THIA
1. Marpuia Ha3bIBaeTCs KBaIpaTHOM, eCllu. ..(8blbepume 00uH apuanm omeema)
a) YMCJI0 €€ CTPOK MEHBIIIE YHCIIa CTOJIOIOB;
0) 4KCIIO €e CTPOK PaBHO YHCIY CTOJIOIOB;
B) YHCJIO CTPOK OOJIBIIIE YKCIIa CTOJIOIIOB;
T') BCE DJIEMEHTHI TJIABHOW AHArOHAIN HYJIH.

2. Ecnu Ba HEHYJEBBIX BEKTOpA Jie)KaT Ha OJHOM MPSAMON WM HA MapalIeNbHBIX MPSIMBIX, OHU
Ha3BIBAIOTCA...(8blOEpUmMe 0OUH 6apuanm omeema)
a) KOJUTMHEAapHBIMU
0) KOMIUTaHapHBIMU
B) PaBHBIMH
T') COHaNnpaBJeHHbIMU
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3. CkanspHbIM TpPOM3BEACHUEM JBYX BEKTOPOB HAa3bIBACTCS MPOU3BEICHUE...(8blOepume 00uH
sapuanm omeema)

a) X MOAYJIeH;

0) UX MOJyJIei, YMHOKEHHOE Ha CHHYC YTIJIa MKy HUMHU;

B) UX MOJIYJICH, YMHO)KCHHOE Ha TAHTCHC yTJIa MEXKy HUMHU;

T') UX MOJyJIeH, YMHOKEHHOE Ha KOCHHYC yTiia MEXy HUMH

4. JlnvHa oTpe3Ka, 3aJaHHOr0 KOOpIMHATAMHM Hauasla i KOHIIA onpeensercs mo popmyie: (evibepume
00un eapuanm omeema,)

a) AB =/ (x; — x1)? + (y2 — ¥1)?

0) AB = (x; + x1)2 -2+ 3’1)2

B) AB = (x; —x1)° + (V2 — ¥1)

1) AB = /(% + x1)% — (¥2 + ¥1)?

5. MHOecTBO nepBO0Opa3HbIX st GyHKuuu f(x
eapuanm omeema,)

a) F(x) = ieax“’ +C

6) F(x) = e¥™*P +(C
1

B) F(x) = e’ + ¢

r) F(x) = ae™*? + C

) = etV pmeer Bun. .. (sv16epume 0Oun

Kitroun

N Rl Rl I e
oo |H (o oy

6. Hpouumaﬁme meKkcm u ycmanosume coomeemcmeue
YPaBHeHI/IC HpﬂMOﬁ Ha ITNIOCKOCTH MOXCT HMCTb paSJ'II/ILIHHﬁ BUJ B 3aBUCUMOCTH OT YCJIOBHA.
CooTtHecure YPaBHCHHC priMOfI C TUIIOM, KOTOPOMY OHO COOTBCTCTBYCT

Bun ypaBHeHus VYcenosue

1 x n Yy _ 1 a) | YpaBHeHHE NPSAMOMN, IPOXOAIIEH yepes 2 3a1aHHbIe
a b TOUYKH

2 Ax+By+C=0 0) | YpaBHeHHE NPSAMOM € YIIIOBBIM KO3 PUIIMEHTOM

3 y=kx+b B) [TapameTpuueckoe ypaBHEHHUE MPSIMOI

4 y—n _X7% N YpaBHeHHUe NpsAMOii, MPOXOIAIel depes 3a1aHHYI0
Y2—Y1 X2 X1 TOUKY

5 Y=y =k(x —xq) n) | OOmiee ypaBHEHHE IPSIMO

€) | YpaBHeHHUE NPSAMO «B OTPE3KAX»

3anummre B Ta0IUIYy BEIOpaHHBIE OYKBBI 110/1 COOTBETCTBYIOIUME LU paMu
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1 2 3 4 5
€ II 3] a r

Bropoii 3tan (MPOABHHYTHIH YpPOBeHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTH TMOKa3aTeNs
KOMIIETEHIIUN «YMeTb»: aHAJIM3UPOBATH 3a/lauy, BBIJACISS €€ 0a30BbIe COCTABIIAIONINE, NMPUMEHSTH
HUMEIOIIYIOCS TEOPETUYECKYI0 06a3y

3agaHusi OTKPBITOrO THIIA
1. Jnuna Bextopa d = {3; —4; 0} pasua...

2 6 3
2. lanamarpuniad =|1 —1 4 |. [IpousBenenHue 3eMEeHTOB €€ TOOOYHOM THaroHAIA PaBHO...
5 -2 8
3. YrnoBoii kodpdunuent npsmoit 5x — 20y + 12 =0 pasen ... (omeem npedcmasumv 8 6uoe

oecsimuyuHol 0poou).
4. TlpousBoaHas pyHkuun y = 6 — 2x* + %xs B TOUKE Xy = 1 paBHa...

. 9xZ2-7x+1

5. Tlpenen QpyHKIMH ;Ln(}om paBeH. ..

Kunroun
1. 5
2. -15
3. 0,25
4. -5
5. 3

Tpernii 3Tan (BBICOKHMI YypPOBeHb) — MOKa3biBaeT C(OPMHPOBAHHOCTb IMOKAa3aTeJIs

KOMIICTCHIHNU «MMETb HABBIKW)>: IIEPCBOOUTH PCATIBHYIO 3aJa4dy Ha MaTeMaTHYeCKUU A3BIK, BI)I6I/IpaTB
METO/J €€ PCIICHUA CTPOUTDH HpOCTeI;'IHII/Ie MAaTEeMaTU4€CKHUE MOJCJIN IIPpU PCHICHHUA HpO(i)CCCI/IOHaJ'IBHI)IX 3aaay,
CaMOCTOATCJIIbHO paCHIUPATh U }/FJIY6J'I${TB MATEMaTH4YCCKHEC 3HAHUA

HpaKTuqecmle 3aJaHuA:
1. HpenanﬁTHe BBIITYCKACT MPOAYKIHUIO ABYX BHIOB, HCIIOJIB3YySA IPH 3TOM TpU BHUIAA CBIPbA. HYCTL

1 3

HOPMBI PacXo/ia ChIpbsl XapakTepusyrorcs Matpuen 4 = | 4 2 |. CTOMMOCTb €AMHMIIBI KaK0TO THIIA
5 51

CBIPbsI 3aJlaeTCcsl MaTpuLel-cTononom P = ( 4), a IJIaH BBITYCKa NMPOIYKIUU MATPULEH-CTpOKON B =

(100 200 300). Omnpenenuth 3aTpaThl U OOILYIO CTOUMOCTH CHIPhS, HEOOXOIMUMBIE JUIS JaHHOTO
MJIAHOBOTO BBIMYCKA MPOIYKITUH.

B omeem 3anucams 3nauenue obueti cmoumocmu coipbsi.

2. VcTaHoBHUTH, 0Opa3yerT Ju 3aJaHHas CUCTEMa BEKTOPOB 0asuc B mpocTpancTee R a; = (3;2;—2),a; =
(6;4;,—4),a3 = (1, 1;-1).

Omeem 3anucams cnosamu «0opasyem» uiu «He oopaszyemy

3. Pewuts 3agauy Kowmu ast quddepennmansHoro ypasuenus y' = —y, y(0) = 1.

B omeem 3anucamv 3nauenue, K KOMOpoOMy CmMpeMumcs peuieHue npu x — +oo.

4. Cmepy nmpubImxaercs K TOpoay NPSIMOIHMHEHHO CO CKOPOCTHIO, KOTOpas U3MEHsIeTCs 1o 3aKoHy V =
2t +1 rpaet— Bpems B cekyHaax. HailTu myTh, KOTOpBIN IPOUIET CMEPY 32 MPOMEKYTOK BPEMEHU OT

2

ti=1cmot,=3c.

2x 1
S. Pemwuth ypaBHeHHE 4 o=

Kiroun
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CornacHo (opmyiie 3aTpaThl CHIPbS COCTABIISIOT
S=BA=(100-1+200-4+300-5 100-3+200-2+300-1) = (2400 1000)
OO011y10 CTOUMOCTB CBIPbS BEIYUCIIUM 110 (OpMYIIE:
Q =SP =2400-2+1000-4 = 8800
Ortser: 8800

Cornacno xputepus 6asuca B R, cMCTEMa BEKTOPOB @, d,, A, 00pasyer Oasuc, Toraa u

TOJIBKO TOI'/Ia, KOTJa ONPEAEIUTEb, COCTABIECHHBIA U3 KOOPAMHAT BEKTOPOB, OTIIMYEH OT HYJIS.
Bbruurcnmm 3T0T OIpeaemTeb:

3 6 1
4 1] |2 1| |2 4
A=[2 4 1]=3 -6 +1 _
4 -1 |2 -1 |2 -4
2 -4 -1

=3(-4+1)-6(-2+2)+1(-8+8)=0.
CrnenoBarenbHO, cCHCTEMa BEKTOPOB d,,d,,d; He 00pa3yeT 6a3uc B NPOCTPAHCTBE R3.
OrtBert: He 00pa3yerT.

/
VYpaBHeHue y' =—y sBiseTcs qudepeHInaIbHbIM YpaBHEHUEM |-T0 mopsiaka ¢
paszenstomuMucs nepeMeHHbIMU. COrylacHO ajlrOpUTMY pELIeHUs HaiieM cHadasa oluiee

d dy

d
pemuenue. 3amenuM )’ Ha d—;} MOJTy4YUM o =—y. YMHOXUM ypaBHEHHE Ha (y#20) u
X y

MOy YHIM: LA
y
[IpouHTErpUpyeM MOITYYCHHOE PABEHCTBO:

ln|y| = —x+1n|C , tne C—const u 1n|y| =lne™ +ln|C| = y=Ce " — o0uiee penicHue.
Haiinem pemenne 3agaun Komm, noacraBus B oo1iee permenue x=0 u y=1:
1=Ce’ = C=1.

Wrak, nonyuunu pemenue 3afaun Komm y=e".

Uccnenyem nosenenre pemieHus mpu x —> +00:

. o1 1
lime*=lim—=—=0.
x—>+0 x40 0% oo

Takum obOpazom, pu x —> +00 pernieHue 3a1a4u Koiu ctpeMuTcs K HyJIIO.
OtBer: 0.

[lepeMeneHne TOUKH, ABMKYIIEHCS O IPSIMOM CO CKOpOCThIo V' = V(t ) ,3a

b
MIPOMEKYTOK BPEMEHH [a ;b], BEIUKCIIAETCA 110 opmysie S = jV (t)dt
a
CrnenoBarenbHO, MyTh, KOTOPBIKA MIPOIAET CMEPY 3a TPOMEKYTOK BpeMEHH OT t1= 1¢ 10
to=3 c. paBeH

S=j[(2z+1)dt:[2-§+tJ

OTtBert: 10 m.

3

= +0) =(9+3) - (1+1)=10 (o).

1

3anuiieM NpaBuIo BEIYUCICHUS ONPEACIIUTENSE BTOPOrO MOPsSAKa
|a11 as»

ay a22| = Q41 Ay — Qq3 * Ay , TOACTABUM UMEIOIIUECS 3HAYCHHUS:
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|24x ;|:2x-2—1-4=0,

4x —4 =0,
4x = 4,
X =

OtBer: X = 1.

YK 1.3. PaccmaTpuBaeT BO3MOKHbI€ BAPHAHTHI PelIEHUsI 3a/1a4H, ONlEeHUBAasi MX JOCTOMHCTBA U
HETO0CTATKH

IlepBolii 3Tan (MOPOroBoii ypoBeHb) — NOKa3biBaeT CGOPMUPOBAHHOCTH NMOKA3aTe sl KOMIIETEHIIUN
«3HATH»: METONbl MAaTEeMAaTHYECKOTO aHaIN3a, TEOPETUYECKOTO0 M OIKCIEPHUMEHTAIBHOTO WCCIIeTOBAHIS,
MIPUMEHSEMBbIE [T pemeHus Mpo(ecCHoHaIbHBIX 3a/1a4.

TecToBbIe 32 JaHUA 32AKPBITOr0 THIIA
1. Tpu BekTOpa KOMIUIAaHAPHBI, €CIH UX...(8b10EpuUme 00UH 6apuaHm omseema)
a) CKaJIsipHOE IIPOU3BEIEHNE PABHO HYJIIO;
0) CKaJIIpHOE MPOU3BE/ICHIE HE PAaBHO HYJIIO;
B) CMEIIaHHOE NMPOU3BEACHHUE PABHO HYIIIO;
I') BEKTOPHOE IIPOM3BEIEHUE PABHO HYJIIO;
1) BEKTOPHOE MIPOU3BEICHUE HE PABHO HYIIIO.

2. [Inomaap napaenorpamma onpeensercs no popmyne (gploepume 00uH eapuarnm omeema)

a) S=labc

b

5 S=—Jabd:

6

B) S:l‘gxz ;
2

r) S=laxb|;

0 §=fal{§-sing.

3. Yron Mexay npsiMbIMU, 33JJaHHBIMU YpaBHEHUAMH ) = kix + b1, y = kox + by onpenensiercs 1o
bopmyne (gvibepume 00un sapuanm omeema):

k, +k
top = -2 L.
a)igp Kk,
0) k, =1+ ks;
k, —k
B) tgp=——1";
V180,
1
ky=——;
r) k, i
) tgp =22k
i | =T ., .
1—kk,
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4. JlocTaTouHOE yCIOBHUE dKCTpeMyMa PyHKIIMH (popmMyaupyeTcs cieayronumM odpazom: (evlibepume
00uH 6apuanm omeema)
a) eciM Mpou3BOJHAs (PYHKIMU MPHU MEPEexXoJie uepe3 KPUTUUECKYIO TOYKY Xo M3MEHSIET 3HaK C
«+t» Ha «— », TO B TOUYKE X9 GYHKIHS JOCTUTAET MAaKCUMYM;
0) ecau npou3BoiHAs QYHKIIMU B TOYKE X9 PABHSIETCS HYIIO, TO B TOYKE X9 QYHKIIUS TIOCTUTACT
MaKCHUMYM;
B) €CJIM NMpOHW3BOJHAs (YHKIIMU B TOYKE X9 MCHBIIC HYJS, TO B TOUYKE X9 (DYHKIHUs JOCTHTaeT
MaKCUMYM;
I') eclii MPOU3BOAHASA (QYHKIMH B TOYKE X¢ OOJbIIE HYJSA, TO B TOYKE Xo QYHKIUS JOCTUTAET
MaKCUMYyM.

5. PaccrostHue ot Touku 110 mockoctu Ax + By + Cz + D = 0 onpenensercs o Gopmyre (bibepume
00UH 6apuaHm omeema)

3 |Ax0 + By, + CZO| _
JAA B
d:\AxO+ByO+Cz0+D\;
_Ax,+By,+Cz,+ D .
 JL£+BC
NA*+B*+C?
|Ax, + By, + Cz, + D| ’
NA*+B*+C?

B |AxO + By, + CZO| '

a) d

6)

B) d

r) d=

) d

Kiroun

N[N |—
Q| |w ||

6. Hpouumaﬁme meKcm u ycmanosume coomeemcecmeuée
Pemenue u Hannuue KOpHeﬁ CHCTEMBI JIMHEHHBIX ypaBHeHI/Iﬁ 3aBHUCUT OT BUJAa CUCTCMBI. CooTtHecute
BUJ] CUCTEMBI C OIIPCACICHUEM, KOTOPOMY OH COOTBETCTBYCT

Bun cucrteMel Onpenenenne
N a) .
1 Onpenenénnas CBOOOHBIE YJICHBI BCEX €€ YPaBHEHUH pPaBHbBI HYJIIO;
. XO0Ts OBl OJIUH U3 CBOOOHBIX YJICHOB YPaBHEHUIN CHCTEMBbI

2 Heonpenenénnas 0) A g yp
paBeH HYJIIO;

3 CoBMmecTHas B) | 3TO cHUCTeMa, KOTopasi UMeeT 0oJiee OTHOTO PEeLIeHHS;
COBMECTHAsl CUCTEMA, KOTOPasi UMEET €INHCTBEHHOE

4 HecoBmecTtHas r)

pelieHue;
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5 Onnopoanas ) €CII OHA UMEET XOTsI ObI OHO PEIICHUE;

€) | eciuy Heé HeT pelieHu.

3anummre B Ta0unIly BEIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIIUME HU(paMu

1 2 3 4 5
T B pit € a
Bropoii 3Ttan (MPOABHHYTHINI YPOBEeHb) — IMOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeIs

KOMIICTCHIUA «YMETb»: BLI6I/IpaTB 1 HUCIOJIB30BaTh HGOGXOI[I/IMBIC MATeMaTU4YCCKUEC MCETOJABI U
BBIYUCIIUTEIBHBIC CPCACTBA, a TaKXKEe Ta6J'II/ILIBI N CIIPpaBOYHHKH, AOBOAWTH PCHICHUC 3aJadud a0

IIPUEMIIEMOTO (YHCIIOBOr0) Pe3yJIbTaTa U OLEHUBATh €r0 JJ0CTOBEPHOCTh

3aaHus 3aKpPbITOro TUNA (BOMPOCHI VIS OIIPOCA):
1. CkanspHoe npousseneHue BektopoB d = {3; —4;0} u b = {0; —2; 6} pasHoO...

7 2 0
2. Hanamarpuma F =| -1 4 2 |. Onpenenurenb JAHHOW MAaTPUIIBI PABEH. ..
3 -2 -3
. 12—4x+12x*-25x8
[penen GpyHxmun J11_{1(}0 T Zaciiogs  PaBeH...
4. Ilnomane ¢purypsl, n300pakeHHON Ha PUCYHKE paBHa...(8 Omeem 3anucams yeayio 4acmo

pe3yremama,.

3 4
5. Haittu nponsBoanyro 1-ro mopsaka Gpyskiuu y = 3X >+ Vx2 — 3 B TOUKE xXo =1 (e

omeem sanucambs yejyio 4acnb pesyﬂbmama).

Kiroun
1. 8
2. -50
3. -5
4. 20
5. 27
Tpernii 3Tan  (BBICOKMII yYPOBEeHb) — TMOKa3bIBaeT C(POPMHUPOBAHHOCTL MOKA3aTeNs

KOMIIETCHIUUHA «MMETHh HABBIKW): OLICHUBATH U AHAJIM3UPOBATH HOJ'Iy‘-IGHHBIﬁ pe3yiabpTat

Pacuernas padora:
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N3 100 mocaxeHHBbIX ceMsH mnpopocio 78. KakoBa BEpOATHOCTb MPOPACTAHUS CEMEHM?
OrnpenenuTh NPOIEHT BCXOXKECTH CEMSIH.

JIBa cTpenka cresaliy 1o BBICTPENTY B MUILIEHb. BeposTHOCTh Mmonananus B MUIIEHb AJIs IEPBOTO
ctpeinika pasHa 0,6, my1st Broporo — 0,8. CocTaBUTh 3aKOH pacipeiesieHus IS Yncia nonaaaHuil B
MUIIEHb. BBIYUCINTH, MaTeMmMaThyeckoe oxuaanue u gucrnepcuto. CocTaBuTh (QYHKIUIO
pacrpeeneHusi BEpOSTHOCTEM.

Ucnonw3ys hopmynsl Kpamepa, pemuts cuctemy

x—=2y+z=4,
2x+y+3z=135,
3x+4y+z=-2.

3aman 3aKkoH S(f) UI3MEHEHHUS TIYTH JBH)KCHUSI MaTepUaIbHON Touku. TpeOyercss HaUTH 3HAYCHHE

CKOPOCTH U YCKOPEHHS 3TOi TOUKU B MOMEHT BpeMeHH fo, eciu s(¢) = 34 =22 + 1 — 1, to=2.

Uccnenosats Gynxmmio y = L (x> + 9x* + 15x — 9) Merogamu quddepeHIuanbHOro HCUHCIeHIs
4

HA4YepTUTH ee rpaduxk.

Kiroun

1.

0O603HaunM coOBITHE A — CEMS TIPOPOCIIO.

B 100 ucneiranusix — nocaaka 100 cemsiH — coobiTre A mosBuioch 78 pa3. Tak kak pe3ysbrar
UCIBITAHUHN YK€ M3BECTEH, TO HaliJieM BEPOSITHOCTh MPOPACTAHUS CEMEHH KaK OTHOCHUTEJIBbHYIO
4acToTy:

78
P(A) =W (4d)=—=0,78.
(A=W () =15

HpOHGHT BCXOKCCTH CCMAH OIIPCACIIMM KaK BEPOATHOCTDb IPOPACTaHUA CCMCHU, BBIPAKCHHYIO B
MMpOoHCHTAX:

P(A) =0,78-100% = 78%.

Ciyualinas BenuuuHa X — 4UCIIO NONAJaHUI B MUILIEHB.
OHa NpUHUMAET CIIEIYIOINE 3HAUYCHHUS:
X =0: 06a cTpenka He MONaJIM B MUILICHbD;
X =1: B MUIIEHB TIONAJI TOJIBKO OJMH CTPEJIOK: MEPBBINA CTPEJIOK IO B MUILIEHb, @ BTOPOM
— HET WM BTOPOM CTPEJIOK IONaJl B MULIEHb, A TIEPBBII — HET;
X =2: o0a cTpenka nonai B MULIEHb.
ITo ycnosuro p; =0,6; p, =0,8.Torna g, =1-p; =0,4; g, =1—p, =0,2.
Haiinem BeposSTHOCTM TOro, 4YTO CllydaiiHas BeIWYMHA X TNPUMET COOTBETCTBYIOIIHE
3HAYEHUS:
P(X=0)=¢q,-9, =0,4-0,2=0,08;
P(X :1) :pl 'q2 +q1 'pz 20,6'0,2"‘0,4'0,8 20,44;
P(X=2)=p,-p, =0,6-0,8=0,48.
CocTaBuM 3aK0H paclpeieNeHNs ClIy4ailHOW BEJIMYNHBI X:

X 0 1 2
P 0,08 0,44 0,48

n
YcaoBue Z pi= | Brmonusiercs: 0,08 +0,44 +0,48 = 1.
i=1
BrruricniuM 0OCHOBHBIEC YHCIIOBBIE XapAaKTEPUCTHKU CITy4YaifHOW BETUYHHBI X.

MaremMaTudyeckoe 0KUJaHueE:
MX)=0-0,08+1-044+2-048=1,4.

Hucnepcus:
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DX)=0?-0,08 +12- 0,44 +22- 0,48 — 1,4°=0,4.
Cpennee kBaipaTHUECKOE OTKIOHEHHE:
o(X)=+/D(X) = /0,4 ~0,6325.
CocraBuM QYHKIHIO paCIIPEACIICHHS CIIyYaitHOW BETMYUHBI X
pu x<0: F(x)=0;
mpu 0 <x<1: F(x)=0,08;
npu 1<x<2: F(x)=0,08+0,44=0,52;
opu 2<x<3: F(x)=0,08+0,44+0,48=1.
Takum oOpazom, GyHKIUS pacrpeesIeHUs] UMEET BU/L:
0, mpu x<0;
0,08, mpu 0<x <1;

F(x)=
0,52, mpu l<x<2;
1, npux > 2.
[TocTpoum QyHKIMIO pacnpeeneHns BEPOSITHOCTEMH:
p A
Y D —
0.52 f-------- —
0,08 ¢ i i R
0 1 2 X

ITocunTaem cHauaia TIaBHBIA OIpEaACIINTEIb CUCTEMBI A, BOCITIOJIB30BaBIIUCH CIICAYIOIUM
IMMpaBUJIOM BBIYHCIICHUA onpenem/ITenefI TPETHET'O MOpSAAKA:

P A _ ay,, dy ay dxp a, dy
Ay Gy Gy =4y, a. "% 4 Blg gl
4. a- a 3 Ay 31 Ass 31 Ay
31 A3y Ay
1 =2 1
V nac A=|2 1 3|=1(1-12)+22-9)+1(8—3)=-20.
3 4 1

Tak kak A # 0, nemaem BBIBOJ O TOM, YTO CHCTEMa UMEET €IMHCTBEHHOE perieHue. J{s ero

OTBICKAHUW BBIYUCIIUM BCIIOMOTaTCIIBHBIC ONIPCACTIUTCIIN Ax, Ay, Az.

4 -2 1
Ax=]5 1 3 |=41-12)-(2)5+6)+1(20+2)=0.
-2 4 1

1 4 1
Av=[2 5 3| =1(5+6)—42-9)+1(4—15)=20.
3-2 1
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1 -2 4

Az=|2 1 5|=1(-2-20)-(2)(-4—15)+4(8—3)=-40.
3 4 -2
Hanee, Bocoyib30BaBIIACEH popmynaMu Kpamepa, OKOHYATEIBHO MOTYYNM:
A A A

M3BeCcTHO, YTO 3HAYEHHUS CKOPOCTH M YCKOPEHHsS MaTepHaJbHONH TOYKM B HEKOTOPBIH MOMEHT
BPEMEHH SIBJISIFOTCS COOTBETCTBEHHO 3HAUYEHHUSMHU B 3TOT MOMEHT MEpPBOil U BTOPOU MPOU3BOAHBIX
(byHKIMH, 3a1a1011el 3aKOH U3MEHEHUS ITyTH.

s'(H) =128 — 6 + 1; v(2) =5'(2) = 73 (ex. ckopocTH),

s"(f) = 36 — 12t; a(2) = 5"'(2) = 120 (KB. ycKOpeHHs).

1) OGmacteio ompenencHUs AaHHONH (YHKIUU SIBISIOTCS BCE JICHCTBUTEIBHBIC 3HAYCHHS
apryMeHTa X, To ecTh D(y): x€(—00; 00), a 3TO 3HAYMT, YTO (YHKIIHS HEMPEPhIBHA HA BCEH YMCIIOBOU
psIMOM U ee rpauK He UMEET BEPTUKAIBLHBIX aCUMIITOT.

2) Uccnenyem pyHKIMIO HA IKCTPEMYM U UHTEPBaJIbl MOHOTOHHOCTH. C 3TOM LIENBI0 HalIeM
e¢ MPOM3BOIHYIO U TIPUPABHIEM K HYJIIO:

1
y’ZZ(3x2+18x+15); x> +6x+5=0.

Pemias mosryueHHOe KBaJpaTHOE YpaBHEHHUE, JEJaeM BBIBOJA O TOM, 4TO (YHKIMS MMEET JBE
KPUTHYECKHE TOYKH 1-r0 poma x1 =— 5, x2 =— 1. Pa30uBaem o0sacTh onpeaeneHus STUMU TOYKaMU
Ha YacTU U MO U3MEHEHHUIO 3HaKa MPOM3BOJHON B HUX BBISABIISIEM IMPOMEXYTKH MOHOTOHHOCTH U
HaJIMYue 3KCTpeMyMma:

x (—o0;=5)| 5| (5-1) —1 (=1; + )
f'(x) + 0 — 0 +
fx) 7 max N min 7

Ymax = Y(=5) = i [(-5)° + 9(=5)* + 15(-5) — 9] = 4;

Yin = Y(=1) = i [(-1)° +9(=1)> + 15(-1) - 9] =— 4.

3) Onpenenum ToukH neperuda rpaguka GyHKIIUN U UHTEPBAIIBI €T0 BHIMTYKJIOCTH H
BOTHYTOCTH. J[JIs1 TOTO HaiiieM BTOPYIO MPOU3BOIHYIO 33JaHHON (DYHKIIUU Y TIPUPABHSIEM €€ K
x+3=0; x=-3.

1
HyI0: J'' = Z (6x + 18);

Utak, (yHKIUS UMEET OJHY KpPUTHUYECKYI0 TOYKy 2-ro poja: x = —3. Pa3zoObem o6iacTh
ONpeAe/ieHUs] MOIYYEeHHONM TOYKOW HAa 4YacTH, B KaXI0H W3 KOTOPBIX YCTAaHOBUM 3HAaK BTOPOM
IIPOU3BOHOM:

3HayeHue x = — 3 sBiseTcs abcuMccoi TOUKM nepernda rpaduka QyHKIMU, a OpAWHATAa ITON

Toukn P(-3) = i [(3)* +9(=3)> + 15(=3) - 9] = 0.

x (=0, —3) -3 (=3; + )
/&) - 0 +
SX) T.1I.




(puc. 2).

poz[a, II0ITIaBIIUX Ha OTPCBOK, Hu CpaBHI/IM pe3ynLTaTBIZ
9
¥(=3)=0; y1)=-4; y(0)=— 4

OuesuzHo, min_f(x)=-4> max_f(x)=0-
[-30]

[-3:0]

4) BorsicHuM Hanmuue y rpaduka 3aJjaHHOM (QyHKIIMM HaKJIOHHBIX acUMNOTOT. [l onpenenenus
apaMeTpoB YpaBHEHUS aCUMITOTHI y = kx + b Bocmosib3yeMcs hopMmynaMu

k= tim 2% b= lim (f() k).
x> X X—00
HNmeem
L3 1 ox? 4150 9)
k= tm 2 = —(x +9x+15——)_
X—>0 X x—)oo4

Taxum oOpazoM, y rpaduka 3a1aHHON (PYHKIMU HAKIOHHBIX aCUMITOT HET.
5) Jns moctpoeHus rpaduka B BBIOpaHHON cHCTEME KOOPIMHAT H300pa3suM TOYKH
makcumyma A1(— 5; 4), muaumyma Ax(— 1; — 4), neperuda A3(— 3; 0) 1 Touky nepecedenus rpaduxa

9 y
c oceto Oy A4(0; — 4 ). C y4eTroM pe3ysbTaToB MPEAbIAYIIUX UCCIETOBAHUMI MOCTPOUM KPUBYIO

6) Haiinem nanbosnblliee 1 HaMMeHbIIIee 3HaYeHUs 3aJaHHON (QyHKIIMU Ha oTpeska [— 3; 0].
st aTOro0 mocuuTaem 3HaueHUs (PYHKIIMU HA KOHIIAX 3TOr0 OTPe3Ka U B KPUTHUECKUX TOUKax 1-To

OIIK-1 Cnioco0eH pemiaTh THIOBBIE 321a4H NPO(eCCHOHATBHON JesiTeJIbHOCTH HA OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MAaTeMATHYeCKMX M €CTeCTBEHHbIX HayK ¢ NpHMeHeHHeM HHG(OpPMaIHOHHO-

KOMMYHHUKAITHOHHBIX TeXHOJIOIhii

OIIK-1.1. leMOHCTpUPYET U MCIOJb3yeT 3HAHUS OCHOBHBIX 3aKOHOB MaTeMAaTHYeCKHX HAYK JJIs

pelICHUs TUIMMOBLIX 3a1a41 B HpO(l)eCCI/IOHaJIbHOﬁ ACATCIBbHOCTH

IlepBbIii 3Tanm (MOPOroBOil ypPOBeHb) — MOKa3biBaeT C(POPMHUPOBAHHOCTL IOKA3aTeJsl
KOMIIETEHIIUH «3HATb»: METOJbl MaTEMaTUYECKOr0 MOJEIUPOBAHUS, TEOPETUYECKOIO, MPUMEHSIEMbIE

I pCUICHU A HpO(beCCHOHaHBHLIX 3aaad

TecToBble 3a7aHNA 3aKPbITOT0 THIIA

1. Touka xo Ha3bIBAETCS TOUKOM pa3pbiBa 2-T0 poja, eCciu: (8bibepume 00U 8apuanm omeema)

o I f()= i f()=0.
6) lim f(x) 00 WA hm f(x) 0

9 lim f(x)= lim e

F) xlgcn—o f(X) ” x—1>1£n+0f(X).
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2. OmnpenelieHUIO MPOU3BOJHON COOTBETCTBYET BhIpaXKEHHUE: (8bi0epume 00uH apuaunm omeema)

. Ax
a) y'= lim —;
Ay—0 Ay
. A
6) y'= lim _y;
Ax—0 Ax
p) ¥'= lim Ay
Ax—0
A
r) y'= —y
Ax
3. ®U3UYECKU CMBICI TPOU3BOIHOM 2-TO MOpsaKa: (8blOepume 00ur apuarm omeema)
2) )" = v;
6)y" = k
B = a;
r)y'" =dy.
4. YpaBHEHHE HAKJIOHHOW aCUMITOTHI UMEET BUI: (8biOepume 00un eapuanm omeema)
a)y =kx + b;
0) y = b;
B) x = b;
r)y=0.

5. Ob1ee ypaBHEHHE MPSAMOM ONpeeNseTcs ypaBHEHUEM BUa: (8bloepume 00UH 8apuarm omeema)

a) A(x —xo) + B(y = y0) = 0;

6) S +2=
b

yl;

a

B)Ax + By +C=1;
r)Ax + By + C=0;

Kitroun

Al Bl Rl ISl o

iEE NI lle))

6. Hpouumaﬁme meKkcm u ycmanosume coomeemcmeue
HpI/I pe€mICHUC 3a1a4 C BEKTOpaMM, Ba)XHO 3HATh OCHOBHBIC IMOHATUA U OMPCACIIHUA. CooTtHecure
MOHATHUC C OMMPCACIICHUECM, KOTOPOMY OH COOTBCTCTBYCT

Tloustue Onpenenenue
1 BEKTOD a) | OTPEe3OK, HA4aJio U KOHEI] KOTOPOTo COBMAJIAIOT;
2 HYJIb-BEKTOD 0) | HampaBJIEHHBIN OTPE30K;
. KOTOpBbIe, Oy 1yuu NpUBEIEHHBIMU K 0011IeMy Havall

3 €IMHUYHBIA BEKTOD B) PHIE, DYIYHH TNPHBCA memy b
JIeKAT B OJTHOM INIOCKOCTH;

4 KOJUIMHEApHbIE BEKTOPHI | T) | BEKTOP, JUIMHA KOTOPOTO paBHA €INHULIE;
BEKTOPBI, JIeXkKalllie Ha MapalyIeIbHbIX MPSMBIX (WU

5 KOMIUTaHApHBIE BEKTOPHI | 1)

Ha OJIHOU MPsIMOH);
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€) | BEKTODBHI, Jiexalllie Ha MepHeHANKYIISIPHBIX MPSMBIX.

3anummre B Ta0unIly BEIOpaHHBIE OYKBBI 1101 COOTBETCTBYIOIUME HU(paMu

1 2 3 4 5
§) a r II B
Bropoii 3Tan (MPOABHHYTHINI YPOBEeHb) — IMOKa3biBaeT CHPOPMHPOBAHHOCTH IOKA3aTeIs

KOMIIETEHIIUN «YMeThb»: BHIOMpaTh M UCIOIH30BAaTh HEOOXOJMMBIC METOJBI MAaTEMaTHYECKOTO
MOJICIIMPOBAHMS, a TaKKe TaOJIWIBl M CIPABOYHHUKH, JTOBOIMTH PEIICHUE 3a7aydl J0 MPHEMIIEMOTO
(4ncnoBOro) pe3ysibTara v OIEHUBATH €r0 IOCTOBEPHOCTh

3agaHus 3aKPHITOr0 THNA (BOMPOCHI JIsl OIIPOCa):
1. KanoHunueckoe ypaBHEHHE MpsIMOH, npoxosieii yepe3 Touky A = (0,1, —2) u HanpaBJISIONIHIA
BekTop {3, —5,7} umeer BuLI. ..
2. JlelicTBUTENbHAS YACTh MPOU3BEIACHIS KOMIUICKCHBIX Yncel Z; = 2 — 3i u z, = —5 + 7i paBHa...
Monyib Bektopa S = {1, —2,3} paBeH...
4. OObeM Tena, MONyYEHHOTO BpameHHneM BOKpYTr ocu OX (urypsl, orpaHU4eHHON JTHHHUAMHU Y =
—4x3,x = 0,y = —4 paBeH...

[98)

5. CKaistpHOE [IPOM3BE/IeHNe BEKTOpoB d = 51 + ] + 4k ub = J — 27 + 3k pasto...

Kiroun

1. X Y- 1 _z+ 2
3 -5 7

2 11

3. |V14

4 96 5
7 T Ky0. ef.

5 3

Tperuii 3Tanm (BBICOKHIl YpOBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH IMOKA3ATENsl

KOMIICTCHIUN «UMETb HABBIKW»: OLICHUBATh U aHAJIU3UPOBATH HOJIy‘{eHHLII\/'I pe3yIbTaT

Pacuyernas padora:
& _,
dt

1. z=x"-¢’, x=sint, y==>,

2. BBIYMCIUTS IWIOAAbL (PUIYPhI, OTPAHUYEHHON JTMHUAMH y = x> + 4x, y = x + 4

35



3. Boruucnute uHTErpan GyHKIUNA J.

4, Bpluucauth lIIm

x+3

NP+ 2x+2

Jx+4 -2

x—0 X

5. HccrenoBaTh CXOOUMOCTD Psia, IPUMEHSS HEOOXOAMMBINA IPHU3HAK CXOJUMOCTH M TPU3HAKH CPaBHEHIS

& 1 1 1 1
=—+ + fot—————+ ...
§(2n 1)-2" 1.2 3.2* 5.2° (2n-1)-2"
Kiroun
1. du _Ou dx u dy Ou dz
Ucnonb3ysd —=—-— , IOTy4aeM
dt  ox dt Gy dz‘ oz dt”
du _ ou @+6u dy+8u dz
dt Ox dt Oy dtr oz dt’
dz 3 : .
Taxum 00paszom, o 2xe’ cost+xle" 3} =" (sm 2t+3t%sin’ t)
t
2. | [Inomans S ¢urypsl, orpaHUYEHHON CBEPXY M CHU3Y TpadMKaMu HEMPEPBIBHBIX PyHKIUNA y = f(x)
Uy = @ (x), IepeceKaroIUMHCs B TOUKaX ¢ a0CIUCCaMU
X =aux=b, onpenensercs no Gopmyie
b
5= J1/(x) — p(x)] dx
a
JIJis HaXOXICHUS TOYCK MTePeCceUeHUs JTaHHbBIX JTHHHUMA
peliaeM CUCTeMY ypaBHEHUH ;
y=x2+4x -
y=x+4
X+a4x=x+4, x¥*+3x—-4=0, OTKyJa X1 =—
4, xo=1.
[Momyunm:
3 1
S= j(x+4 x? —4x)dx = I(4 3x—x )dx—[4x—3;—);} =
4
1 48 64
_4-3 16 B0 503
573 + >3 (KB en.).
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%(2x+2)+2

3 [( 2 ox+2y=2 +2] j d
——dx=|(x X =2x =[f—————dx =
\/x2+2x+2 \/x2+2x+2

L w2 dx _ljd(x2+2x+2)+2j &

2 \x? 42542 V2 42x+2 2 k% 12x42 x4+ 41

1 d(x+1
:—-2\/x2+2x+2+2f(x—2):\/x2+2x+2+2-1n|x+1+ (x+1)% +1]+C =
2 Ve +1)7 +1

:\/x2+2x+2+21n|x+l+\/x2+2x+2|+C.

dx + 2]

0

3,[[6CB TAaKXXE€ HCEOIPCACIICHHOCTh THIIA —. Z[OMHO)KI/IM YUCIUTCIb W 3HAMCHATCJIb Ha

BBIpaKCHHE (\/ x+4+ 2), a 3aTeM npeobpazyem apoOb:

(\/m—z)(WM)_ﬁm x+4—4

lim «/x+4—2:h.m _ _
x>0 X x>0 x(\/x+4 +2) x>0 x(\/x+4 +2)
X 1 1 1
zhm :hm = =
x>0 x(\/x+4 +2) x>0 Jx+4+2 242 4
HaxomuM i 4 = lim ( 1) —(0. HeoOxomumslil mpusHak CcXOAMMOCTH pszna
noo ' noo 2n—-1)-2"

BBITIOJIHACTCS, HO OJI pCIICHUA BOIIPOCa O CXOAUMOCTH HYXXHO MPUMCHUTL OAWH U3 NOCTATOYHBIX
IMPHU3HAKOB CXOAUMOCTH. CpaBHI/IM ,I[aHHLIﬁ paa € psaAaIoOM FeOMeTqueCKOﬁ IIporpeccuun

1 1 1 1
e TN Sl SO
2 27 2 2"

KOTOPEI# CXO/UTCS, TaK KaKk g =1/2 < 1.

CpaBHMBasi 4WIEHBl JAHHOTO psJa, HAYUHASI CO BTOPOro, ¢ COOTBETCTBYIOIIMMH UYJIEHAMU
T€OMETPUYECKON MPOTrPECCUH, MTOTYIUM HEPABEHCTBA

IS PR SRS SV D SR L
_— < — —_— —y Ty e e e g ——— ————— ——y e e e
3.22 22 5.2° 2 7.2t ¢ (2n-1)-2" 2"

T.€. WICHBI JAHHOTO PsAJia, HAYUHAs CO BTOPOr0, COOTBETCTBEHHO MEHBIIIE YIIEHOB F€OMETPUYECKOTO
psaa, OTKy/1a CIeAyeT, YTO JaHHbIN psiJl cXOAUTCs (MepBbIM NPU3HAK CPABHEHUS]).

OueHoYHBIE CpeCTBA S MPOBEICHUsI IPOMEKYTOYHOM aTTeCTAMI
OueHoYHBbIE cpe/ICTBa A5 NPOBe/IeHUs] MPOMEKYTOUHOMH aTTecTaluu

[TpomexyTouHas aTTecTanus MpoBOAUTCS B popMme 3aueTa B 1 ceMecTpe 1 SK3aMeHa BO 2 ceMecTpe.

TecroBble 3a1aHUs K 324€eTy
Bvibepume 00un unu HecKOabKO npaguibHblX 0OMEenos
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1. YrnoBoii ko durment npsamoit 2y = 4x — 10 paseH ...

a)k=1/2
0)k=2
B)k =4
r) k= -10

-2 3\l 2
2. I[IpousBeneHne MaTpuLl 1 4/\3 1] pasuo...

7 -1
a)(13 6)
7 1
0) (13 6)
7 1
B)(13 —6)
-7 1
r)(13 6)
(2 =3
3. Marpuity, oOpatHasi JaHHOU 1 O | HMeeT U
3 1
a)l 7,
3
1
0 —-=
6) )
1 -
3
)
B)| _1 2
3 3
_g -1
T) 0 2

4. Ob11ee ypaBHEHHE IUIOCKOCTH, poxozsueii uepes Touky C(0,3,4) nepneHauKyIsipHO BEKTOPY
N =(3,2,1), umeer Bun
a)3y+4z—10=0
0) 3x+2y+z—-10=0
B) 3x+2y+z—4=0
rN3x+2y+z+10=0
5. KaHOHMYeCKHe ypaBHEHHMs HPSAMOii, mpoxosieii uepes Touky M, (4;3;—1) mapaniensHo BekTopy

c_l={— 1;3;1},I/IMGIOT BH]I
x=1 y+3 z+l1

L
6)x+4:y+3zz—l
-1 3 1
B)x—4:y—3:z+1
-1 3 1
x -8

6. [Ipexen lim

paBeH
x—2 X —

a)ll



0) 10
B) 13
r) 12
7. Ecnu B Touke MakcumyMa QyHKIus 1uddepeHupyeMa, To B 3TOH TOUKe MPOU3BOAHAS (PYHKIIUU
a) OoJbIIIe HYIISA
0) paBHA HYJIIO
B) MEHBIIIC HYJISI

8. IpomssozHas GyHKIMK J = X° + sin 2X pasHa:
a) 3x” +2c0s2x
0) 3x —2cos2x

B) 3x° +2cosx
9. Moayab KOMIUJIEKCHOTO yucia 3-4i paBeH

a)5
0) -4
B) 3
10. Pe3ynbTar neneHuss KOMIUIEKCHBIX YHCEN 1 — paBeH
1
a) —1/2-5i/2
0) 1/2—-i/2
B) 1/2-5i/2
11. Ykaxure ypaBHEHHUS, KOTOPBIE 33JaI0T Ha IJIOCKOCTH JLIIUIIC
2 2
a) Ll + Y 1.
36 20

6) 4x° +3°—16=0
B) X° — )’ —4x+6y—-21=0

x2 y2
r) ——=—=1
9
12. JlaHb! mapbl ypaBHEHUH MPSMBIX Ha IIOCKOCTH. Y KQKUTE Mapy WU Mapbl MapajuIeIbHBIX MPSIMbIX
a)4x — 3y +5=0u —-2x + 15y +2 =0
6)6x +4y —35=0u3x + 2y +2 =0
B)4x — 3y +5=0u2x —6y +2 =20
rNx—3y+5=0wus3x+6y+2=0
13. A, B, C — pa3nuuHbIe KBaIpaTHbIC MATPHUIILI OJHOTO MOPS/IKA. Y KaXXHTE CBOMCTBA OTepalliii HaJl STUMU
MaTpULiaMU
a) AB=BA
6) A+B=B+A
B) (A+B)+C=A+(B+0C)
r) (A+B)C=AC+BC
14. YkaxuTe TOUKY WIH TOYKH, IPUHAIICKAIINE TUIOCKOCTH, 3aJaHHON YpaBHEHUEM
X—y+2z—-7=0

a)(3,-2,1)
0)(4,1,2)
B) (-1, 2, 0)
r)(-2,-3,1)
., x=1 vy z+2
15. KoopauHAaTEI TOUKH IE€peCeUeHHs IPAMOi / o = 1 = " C IUIOCKOCTBIO
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Il: 2x — y — 3z + 4 = 0 paBHBI
a) (1,4;,-6)
6) (13;2)
B) (,—6;4)

Yemanosume coomeemcemeaue Me.?fcdy J1€6bIM U NPABLIM Cm0]l61/;a]l/l1/l.

16. YcraHOBUTE COOTBETCTBUE MEX/1y BEKTOPAMHU U UX B3aMMHBIM PacIoI0KEHUEM

1 a= (-2,1,-3); b=(6,-3,9) a)  BekTopel @ u D KOJUTMHEApHBI
_ o T 7 06) BexTopsl a u b neprIEHIUKYISAPHBI
> a=(0,2,-1; b=(0,-1,-2) B) Bekrtopel aub coBmamaroT
17. YcTaHoBUTE COOTBETCTBUE MEXAY (QYHKLMEH U 3HAYEHUEM €€ TIPOU3BOJHON B TOUKE X=1
3
xX)=x-lnx a) 1
YY) 5 4
2 y(x)=x"+Inx B) 2
1 ry 5
3
3 y(x)=x+ - n 3

4 y(x)=2x"—x

18. YcTaHOBHTE COOTBETCTBUE MCKAY YPAaBHCHUCM HpﬂMOﬁ " TUIIOM, KOTOPOMY OHO COOTBECTCTBYCT

Xy a)  YpaBHEHHE IPSMON «B OTPE3KAX)
1 E - 7 = 0) VYpaBHEHHE MPSMOI C YTIOBBIM
k02 punreHTOM
X B) OOmee ypaBHEHUE NPAMOI
2 y= 5 -1 r)  Kanouuueckoe ypaBHeHUE

3 7x-10y—-8=0

19. YcraHoBUTE COOTBETCTBHE MEXK/1y YPAaBHEHUEM KPUBOW U €€ TUIIOM

a)  OKpYXHOCTb
0) omaumnc

x> y2 B) mapaboia

1 x*+y’ =16

—+—==1 r) rumepboina
16 25
3y’ =4x
20. YcTaHOBUTE COOTBETCTBUE MEX/IY MPEIEIIOM TOCIIE0BATEIILHOCTH U €r0 3HAYCHUEM
. 5n+2n-1 8 153
1 lim —— 6) 0
e 21’ 1+ 5 B o
-+ Tn+2 03
2 lim S~
> 5n° +n+9
. n’+3n°+4
3 Im———

1=’ +4n+5

Hanuwume nponyuljeHnoe Cjilo60 Uil 4Yucuo.
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21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ecnu cOOTBETCTBYIOIIME JIEMEHTHI IBYX CTPOK (CTOJIOIOB) OMPEICTUTEINS TIPOTOPIIMOHATBHBI, TO
OIPEICTUTEIb
JlelicTBUTENbHAS YacTh KOMILIEKCHOTO yncna (2 + i) (3 — 2i) paBHa

CxalspHOe MPOU3BEIECHHE BEKTOPOB a= {—1; 3; 1} u b= {l; —4; 2} paBHO
2x—-4y =0
3x+y=7

9

Ecmu X, U ), SBASAIOTCS PEeLICHUEM CHCTEMbI JTMHEHHBIX aNreOpandecKux ypaBHEHHN {

TO UX Pa3HOCTb X, — V, paBHa

YrioBo#t ko3¢ dunment npsmoi 7x-10y-8=0 paBeH (OTBET MPEACTABUTH B BUJE ACCATUIHON IPOOH)

+2 -3
OcTpslil yron (B rpagycax) Mexy IpsiMOR al 3 =%= z 1 U IJIOCKOCThIO 2X+2z—7=0 paBen

6(cos +1isin )
Moysib KOMITJIEKCHOTO YHUCIIa 8 8 ) paBen

T .. T
2| cos— +isin—
( 12 12]

Touka P (—1;2; 3) npunaanexut mwiockoctu 2x — 4y + Cz — 5 = 0. Torga kosddunuent C paBeH

2
[IpousBoaHas BToporo nopsaaka Gyskuuu: ¥ =X~ -Inx | B Touke X =1 pasHa

1 -1
JlaHBI MATPULIBI AZ(g 11 2) u B=|2 1 | Marpuna C=AB. Torza 3JIeMeHT C21 paBeH
3 0
4 3 2
Panr matpuupt A=| 8 6 4 | paBeH
12 9 6
) tg5
[pexen lim g% paBeH

x>0 gresin x

Ypicio Touek sKeTpeMyMa QyHKIHEHA Y = X + 3X paBHO

Kiroun

0

AN DAl Pl P I o
oo o+ |w oo

9

10. | a

11. | a,0
12. | a,0
13. | 0,B,T

bt
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14. | 6

15. | B

16. | 1a,20
17. | 1a,20,3B,4r
18. | 1a,26,38
19. | 1a,20,3B
20. | 16,2a,3B
21. |0

22. | 8

23, | -11

24, | 1

25. 10,7

26. | 45

27. |2

28. |5

29. |3

30. | 17

31. |1

32. |5

33. |2

R S B

13.
14.

15.

16.

17.

Teopernueckue BOMPOCHI K 3a4€Ty

Matpuubl. Bunel matpun. [eiictBus Haj MaTpuliamMy. DJeMEHTapHbIE MPeoOpa3oBaHUsS Ha
MaTpHUIIaMHU.

OcCHOBHBIE TOHSATHS M CBOWCTBAa ompenenutencil. Beiuncnenue omnpenenuteneid 2-ro U 3-ro
MOPSIIKOB.

OOpatnas matpunia. HaxoxxaeHue oOpaTHOM MaTpHIIbL.

CucreMsbl TUHEHHBIX alreOpandeckux ypaBHeHUH. OCHOBHBIE MMOHATHS U ONIPEICICHUS.

Pemenue cucrem IMHENHBIX ypaBHEHUN MeTogoM Kpamepa

Pemenne cucrem TMHEWHBIX YpaBHEHUI METOJIOM 00OpaTHOM MaTpPHUIIBL.

Perienne cucreM TMHENHBIX ypaBHEHUH MeTOOM [ aycca.

UccnenoBanue cucteMbl Ha COBMECTHOCTh. Teopema Kponekepa-Kanesm.

OnHOpOIHBIE CUCTEMBI JTUHENHBIX YpaBHEHHM. DyHIaMEHTalIbHAsA CUCTEMA PELICHUN.
KommiekcHsie umncna. AnreOpawdeckasi, TpPUTOHOMETpHYECKass W TIOKa3aTenbHas (opma
KOMIUIEKCHOT'O YHCIIa.

. FGOMeTpI/ILIGCKaH HHTCpIpCTAllUA KOMIIICKCHBIX YU CCII. MOIIYJ'H) N apryMmCHT KOMIIJICKCHOT'O YHCJIa.
. I[CﬁCTBI/IH Had KOMIUICKCHBIMHM 4YHCIaMH B anre6pa1/1quK0171, TpI/IFOHOMCTpI/I‘-ICCKOf/'I )41

nokazaTesbHOU hopme.

®opmyna Myaspa. M3BineueHne KOpHs n-i CTENEHHU U3 KOMIIJIEKCHOTO YMCIIA.

MHorounensl u ero aenurenu. KopHu MHoOrowieHa. MeToapl pas3ioXEHWE MHOIodYwieHa Ha
MHOKUTEH.

Paznoxxenne MHorowieHa Ha mMHoxuTenu. Cxema ['opHepa. Teopema be3dy. OcHoBHasi Teopema
anreOpsl.

OcHoBHbIE TOHATHS CBOOOIHOTO BeKTOpa. JInHeitHble onepanuu HaJ BEKTOpaMU B KOOPIWHATHOM
dopme. bazuc B TpexMepHOM NpocTpaHCTBe. PazinoxkeHne BeKTopa Mo opTam.

CkansgpHoe NPOU3BEJEHUE JIByX BEKTOPOB UM €ro CBOWCTBA. BrluncieHue CKaasipHOTO
NIPOM3BEICHUS BEKTOPOB B KOOPJIMHATHOM (hopme.
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18.
19.

20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.
33.

34,
35,
36.
37.
38.
39.
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[TpuioskeHUs CKAISIPHOTO IPOU3BEICHUS.

BekropHoe 1npous3BeneHUME JBYX BEKTOPOB M €ro CBOMCTBA. BpI4MCIIEHHE BEKTOPHOIO
IIPOM3BECHUS BEKTOPOB B KOOPIMHATHOM (hopme.

I'eomeTpuyeCKuid CMBICI BEKTOPHOI'O IpOou3BeAcHU. [IpritoKeHrs: BEKTOPHOTO IIPOU3BEACHUS.
CMemaHHOe TIPpOM3BEACHHME TpEX BEKTOPOB M €ro CBOWCTBA. BpIUuCIIEHHE CMENIaHHOIO
IPOM3BEACHUS BEKTOPOB B KOOPIMHATHOM (hopme.

['eomeTpruyeCcKuil CMBICI CMEUIAaHHOTO TPOU3BeneHUs. [IpuiokeHus CMEIaHHOrO IPOU3BEACHHUS.
Cucremsl koopauHaT. OCHOBHBIE 33/1a41 aHAIUTHYECKON FEOMETPUN Ha IJIOCKOCTH.

JIunuu nepsoro nopsaka. O6uee ypaBHeHue npsmMoi. MccnenoBanue o01ero ypaBHeHuUs MpsiMON.
Paznuunble BuAbl ypaBHEHUS MPSAMON Ha IUIOCKOCTH: YpaBHEHHE MPSIMOW C YIJIOBBIM
K03 uureHToM. YpaBHEHHE NIPSIMOM, IPOXOIAIIeH Yepe3 JaHHYIO TOUKY B JaHHOM HallpaBJICHUH.
VYpaBHEeHME MTydKa NPSMBIX, IPOXOASIINX YEPE3 NaHHYIO TOUKY.

VYpaBHeHue npsMoOM, NPOXOASIIEH yepe3 JBE JaHHbIC TOUKU. YPaBHEHHE MPSMOU, MPOXOIAIICH
yepe3 JaHHYI0 TOUKY [apauleIbHO HAIIPaBIIIOIIEMY BEKTOPY.

VYpaBHEHHE MPSAMOM, NPOXOIALIEH Yepe3 MAHHYI0 TOUYKY IEPHEHIUKYJISIPHO HOPMAJbHOMY
BeKkTOpYy. HOopManbsHOE ypaBHEHHE NIPSIMON.

B3aumHoe pacnonoxeHue ByX NpsMbIX. Y CIOBUS NAapaJUIEIbHOCTH U MEPIEHANKYJIIPHOCTH IBYX
IPSIMBIX, TAHT'€HC yTIila MEKIY ABYMsI IPAMBIMU. PaccTosiHME U OTKJIIOHEHHE OT TOUKH /10 PSMOI.
Kpussie Broporo nopsiaka. OkpyKHOCTb. DILIHUIIC.

Kpussie Broporo nopsiaka. I'unepOouia.

Kpussie Broporo nopsaka. [Tapabona.

[TnockocTs B poctpancTse. O01ee ypaBHeHHE TIIOCKOCTH. HenosmHbie o01ye ypaBHEHHS TTIOCKOCTH.
Pa3miuHble BUZBI ypaBHEHMs IUIOCKOCTH B IPOCTPAHCTBE: YPAaBHEHUE IUIOCKOCTH, IPOXOILIEH depes3
JAHHYIO TOYKY, NEPIEHIUKYSIPHO HOPMAJIbHOMY BEKTOPY. YpaBHEHHE IIOCKOCTH, IPOXOJIIEH yepes3
TPH JaHHBIE TOUKHU. Y PaBHEHHUE IJIOCKOCTH B OTPE3KAaX Ha OCSIX.

HopmainbHoe ypaBHeHMe 110cKoCTH. OTKJIOHEHHE U PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH.

B3anMHOe pacnionoxkeHue ABYX IUIOCKOCTEH. Y CIIO0BHS NApaUIEbHOCTH U MEPIEHUKYIISIPHOCTH ABYX
IUIOCKOCTEN. YTOJI MEXITy IByMs INIOCKOCTSIMH.

[Ipsmas B mpoctpaHcTBe. Pasimiusble BHOB! ypaBHEHMs NpsIMOM B IpocTpaHcTBe: KaHoHMYeckue
YPaBHEHHUS IIPSIMOU.

VYpaBHeHHe TpsAMOM, TNpoXonsmiel uepe3 JBe JaHHble Todyku. OOIMe ypaBHEHUS MPSIMOM.
ITapameTpuueckre ypaBHEHHUS PSIMOM.

B3anMHOe pacnonokeHue JByX IpSAMBIX B IPOCTPAHCTBE. YCIOBUS —MapaJUIEIbBHOCTH U
HEPIEHMKYIISIPHOCTH JIBYX MPSIMBIX. YTOI MEXITY JBYMS IIPSIMBIMU.

B3anMHOe pacriosiokeHue NpsAMON M IUIOCKOCTH B IPOCTPAHCTBE. Y CIOBHS IapalljeIbHOCTH
IIPSAMOM M INIOCKOCTH.

VY cnoBus NEPNEHIUKYISIPHOCTH IPSAMOM U TNIOCKOCTH. YTOJI MEXy NPSMON U IIIOCKOCThI0. Touka
IIpeceyeH sl MPSMOI U MIOCKOCTH.

[Tonsarue Gynkiun. Criocoos! 3ananus GyHkuil. OCHOBHbIE CBONCTBA (DYyHKITHIA.

OcHoBHbI€ 2NIeMeHTapHble pyHKIMU. DaemenTapHble GyHKuu. Knaccudukanus QyHKIni.
Crnoxuble pynkiun. O6parubie pyHkiyuy. HesBable GpyHKimy. MHOro3HauHbIe (QyHKIMH.
[Ipenen yucnoBoii mocnemaoBarenbHOCTH. [Ipenen dyakummu. OTHOCTOPOHHUE TIPEICTBI.
beckoHeuHO Malible BeTMYMHBI U UX CBOicTBa. CpaBHEHHE OECKOHEUYHO MaJIbIX BEIUYHH.
beckoneuHo 60s1bI1Ie BETHMUMHBI U UX CBOICTBa. CBSA3b MeX/1y OECKOHEUHO MaJIbIMU U OECKOHEYHO
OOJIBIIMMH BETMYMHAMHU.

OcHoBHBIE TeOpeMBI 0 Iipeaenax. [IepBolil 1 BTOpO 3aMedaTesIbHbIE ITPEACIIBI.

[Tonsarue HenpepsiBHOCTH (yHKIMU. Touku paspbiBa GyHKIUM U uX kinaccudukanus. CBoiicTBa
HEMpPEePBhIBHBIX (PYHKIIHH.

3ajaud, OPUBOJAIIME K TOHATHUIO NPOM3BOAHOM. OIlpeneneHue M TIeOMETPUYECKHM CMBICIT
npousBoiHON. luddepenunpyemocts GyHkunid. [Ipon3BoHbIE BBICIIUX MOPSIKOB.
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CxeMa BBIUHCICHUS MPOU3BOMHON. [IpoM3BOAHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIIHA.
Jlorapudmuueckoe nuddepeHnupoBanue.

[IpaBuna muddepennmpoanus. [IponsBoanas cinoxxkHod u oOpaTHou (yHkimu. IIpomsBomHas
HESIBHOW (DYHKIIHU.

[lonstue wu cBoiictBa auddepenunana. Ilpumenenue nuddepeHnuania B IPUOTMIKEHHBIX
BbIuuCIeHUX. JnddepeHuansl BHICIINX TOPSIIKOB.

Bospactanne u yObiBanue ¢yHkiuu. OkcTpemyMmbl (yHkuud. Haumbonbiiee u HanMeHbllee
3Ha4YeHUs QYHKIMU Ha OTPE3KE.

Brimmykiiocts 1 BOTHYTOCTh Tpaduka GyHKIud. Todku nepernda. ACUMIITOTHI rpaduka QyHKITUH.
OOmiast cxema uccieoBaHus (PYHKIMHA U TTOCTPOCHUS X TPaUKOB.

[lepBooOpaznas ¢ynkuusa. CBoiicTBa Heompenen€HHOro HHTerpaia. MHTerpansbl OT OCHOBHBIX
AJIEMEHTAPHBIX (YHKITHA.

Henocpencteennoe wuHTerpupoBanue. MHTerpupoBaHue METOAOM 3aMEHbl NEPEMEHHON U 10
YacTsIM.

WuTerpupoBanue palnoHAIbHBIX alredpandeckux QyHKIUH.

[lonsiTie M reoMeTpUuYecKUi CMBICH ompeaenéHHoro uHrerpana. CBolicTBa OINpenernéHHOro
UHTErpana.

OmnpenenéHublii HHTETpal Kak QyHKIUSA BepxHero npexaena. @opmyna HeroTona-Jleiibnuma.

4. METOAUYECKHUE MATEPHUAJIBI, ONPEAEJIAIOINUE ITPOLHEAYPbBI OHEHUBAHUA

3HAHMI, YMEHUM, HABBIKOB U (WJIN) ONBITA JESATEJIBHOCTH
Tekymmi KOHTPOJIb

OHpOC Kak CpeACTBO TCKYLICTO KOHTPOJA HPOBOAUTCA B (I)opMe YCTHBIX OTBCTOB Ha BOIIPOCHI.

CTy,I[eHT OTBEYAET Ha MOCTABIICHHBIMN BOIIPOC Cpa3y, BpCMs Ha MMOATOTOBKY K OTBECTY HC IMPEAOCTABIACTCA.

HpaKTI/I‘leCKI/IC 3alaHuA KaK CpCACTBO TCKYLICTO KOHTPOJIA IMPOBOIATCS B MHUCHMEHHOM (bopMe.

CTy,I[eHTy BBIAACTCA 3aJaHUC U ITPEAOCTABIIACTCA 10 MHHYT IJId IIOATOTOBKH K OTBETY.

HpOMe)KyTO‘lHaﬂ aTrrecranmmus
3auer MMPOBOAUTCH IYTEM IMOABCACHHN A UTOT'OB 110 pE3YyJIbTaTaM TCKYIIECTO KOHTPOJIA U pE3yJibTaTaM

BBITIOJTHEHUS pacueTHO-Tpaduyeckoil paboThl. Eciau cTyeHT He cripaBUIICs C YacThIO 33JaHUN TEKYIIETO
KOHTPOJISI, EMY MPEOCTaBISETCS] BO3MOXKHOCTh CaTh 3a4€T HA UTOTOBOM KOHTPOJIBHOM MEPOIIPHUSTHH B
¢opmMe OTBETOB Ha BOMPOCHI K 3a4eTy MJIM TECTOBBIX 3aJaHMi K 3aueTy. @opmy 3adera (ompoc WM
TECTUPOBAHUE) BHIOMPAET IPENOAABATED.

Ecnmu 3ager MMpOBOAUTCA B (bopMe OTBCTOB Ha BOIIPOCHI, CTYACHTY HNpCJiaractci OAWH WA

HECKOJIBKO BOITPOCOB U3 NEPCUHA BOIIPOCOB K 3a4CTY. Bperl Ha MOATOTOBKY K OTBCTY HE MPCAOCTABIIACTCA.
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