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Pabouas nmporpamMma cocTaBiieHa ¢ y4E€TOM TPeOOBaHMIA:

e TOpSAKa OpPraHM3allid M OCYILIECTBICHUS 00pa3oBaTEeNbHOM IEeSATENbHOCTH MO 00pa3oBaTEIbHBIM
mporpaMMaM BBICIIETO O0pa3oBaHMs — THporpaMmMaM OakajlaBpuara, MOporpaMMaM CIEIUAUTETa,
[porpaMMaM MarucTpaTyphbl, yTBEPKIECHHOTO MPHKa30oM MUHUCTEPCTBAa HAYKU U BBICIIEI0 00pa30BaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

e (enepanbHOrO0 TOCYJApPCTBEHHOTO O0pa30BaTeIbHOIO CTaHIApPTa BBICIIETO OOpa3oBaHUS -
OakajaBpuaT 10 HampaBieHH0 mnoArotoBku 36.03.02 3oorexHus, yrBepkiaeHHoro IIpukazom
MuHHCcTepCTBAa HayKH M BbICIIEro oOpaszoBaHus Poccuiickoit @enepamuu ot 22.09.2017 Ne 972 (c
M3MEHEHUSMU U JIOTIOJTHEHUSIMHU).

[IpenogaBaTens, HOArOTOBUBIINM pabodyIo IPOrpaMMy:
CTapUIMii penoiaBaTeb

kadenpsl HHHOPMAITMOHHBIX TEXHOJIOTHH,
MaTeMaTUKH U HU3UKH T.B. Kpynoaéposa

Pabouas mporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl THHOPMAITMOHHBIX TEXHOJIOTHHA, MATEMAaTHKU
u ¢uzuku (mpotokos Ne 10 ot «27» mas 2024 r.).

3aBenyrommii kageapou B.1IO. Unbun

Pabouvast mporpaMma pekOMEH/I0BaHa K UCIIOJIb30BAHUIO B YYEOHOM MPOLIECCE METOANYECKOI KOMUCCHEH
ouonoro-rexnonoruyeckoro ¢paxyiprera ([Iporokosn Ne 10 ot «03» urons 2024 r.)

IIpencenaresib METOAUYECKON KOMUCCHHA A.IO. MenBenes

PykoBoauTenb 0CHOBHOM NMPodecCHOHATbHOMI
o0pa3oBaTe/IbHOI NPOrpaMMBbI ILII. Beikagopos




1. IIpeamer. Lleau u 3a7aun TUCHUIINHBI, €€ MECTO B CTPYKTYpe 00pa30BaTeIbHOI

NMPOrpamMmblI

IIpeameroM aucuumIMHbL «Bpicas MaTemaTuka» SBISAIOTCS (DyHAaMEHTaJIbHBIE pa3zAesbl
MaTEeMaTHKH.

Heabl0 IUCHMIVIMHBI SBISETCA NMpHOOpeTeHne 0a30BBIX 3HAHMHM B 00jacTu (hyHIaMEHTaIbHbIX
pa3fenoB MaTeMaTHKH B 00bEMax, HEOOXOAMMBIX [UIS BIAQJACHUS MAaTEMaTHYECKUM ammapaTom
9KOJIOTUYECKUX HayK, [uid o00paOOTKM MHPOpPMAaLMU U aHauu3a JAaHHBIX 110 SKOJIOTUU U
MPUPOJIOTIOIBE30BAHHUIO.

OCHOBHBIMH 32/12a4aMHU U3y4EHUs TUCLIMILIMHBI SBIISIOTCS !

— HW3yYeHHE MAaTeMaTHYeCKOTo ammapaTa, METO0B MaTeMaTHYeCKOro aHajlu3a U MOJCIMPOBAHMUS,
TEOPETUYECKOTO W OSKCIEPUMEHTAIBHOTO HCCIEAOBAHUS, NPUMEHSIEMbIX  JUIsl PELICHHUs
IPAaKTUYECKUX 3a/1a4;

— Pa3BUTHE JIOTUYECKOTO M AITOPUTMHUYECKOT'O MBIIIICHHS,

— TPUBUTUE HABBIKOB MCIOJb30BAHMS MATEMaTHUYECKUX METOJOB W OCHOB MAaTE€MaTHYECKOIO
MOJICIIMPOBAHMS IS PEIICHHS MTPUKIIAIHBIX 33124 B TPO(eCCHOHAILHOMU cdepe;

— BbIpabOTKa HABBIKOB U YMEHUH CaMOCTOSITEIBHOIO PACIIUPEHUS U YIIyOJIeHUs] MaTeMaTUYECKUX
3HaHWI U IpoBe/leHNe MaTeMaTHYEeCKOr0 aHaIn3a 3a4a4 B MpodeccuoHanbHoil chepe.

MecTo THCHHMIIMHBI B CTPYKTYpe 00pa3oBaTebHOii MporpaMMbl.

JucuumnnHa «Bbiciias MareMaTHKa» OTHOCHUTCS K JHCHMIUTMHAM o0s3atenbHoi yact (51.0.17)
OCHOBHOH Tpo(eccHoHaTbHOW 00pa3oBaTeIbHON MpOrpaMMbl BhIcIero oOpasoBanus (manee — OITOIT
BO) no nampasnenuto noaroroBku 36.03.02 300TexHusl.

OcHoBeiBaeTcs Ha 0a3e nucHuIuIuH: «MaTtematukay, «I eoMeTpusy», «Anredpa 1 HaYaIo aHaJIH3ay,
IPEIIECTBYIOUIET0 CPEAHEr0 WM CPEeJHero creuuanbHoro oobpaszoBaHus. CopepkaTelbHas 4YacTh
IMCUUIUIAHBI «BpICIIas MaTeMaTHKa) OXBAaTHIBACT CIEAYIOIINE BOIPOCHI: SJIEMEHTHI JJMHEWHOW anreOphl
U aHAJIMTUYECKOI reoMeTpHH, OCHOBBI MaTeMaTHUECKOro aHaiu3a, AuddepeHnnanbHoe U HHTErpaabHOe
ucuucienue QyHKuii, quddepeHmraibHpe ypaBHEHUS.

JlucuuiuinHa yuTaercs B 1 ceMecTpe, NpeAlecTBYeT JUCHUIUTMHE «DU3UKay.

[IpenmectByer Onoky 3 I'ocymapcTBeHHas urtoroBas artectanus «l[loaroroBka k mpoueaype
3alUTHI U 3alIMTa BBITYCKHON KBanu(pukannoHHou padots» (53.01).



2. IllepevyeHb NJIAHMPYEMBbIX Pe3yJbTATOB 00y4eHHs 10 JUCHMUILIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBIMH pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMblI

Koabt DopMyJIMPOBKA Nuaukaropsl Ilianupyemblie pe3yabTaThbl
KOMIIeTeHIH KOMIIeTeHIIUH AOCTHKEHH S o0y4eHus
KOMIIeTEeHIIUH
OIIK-4 Crniocoben OIIK-4.1 3HaTB: ONpeeIeHUs] OCHOBHBIX

00OCHOBBIBATH U
pealn30BHIBAThH B
npodeCCHOHATLHON
JeSTeIbHOCTH
COBpPEMEHHBIC
TEXHOJIOTHH C
UCTIOJIb30BaHUEM
npubOpHO-
WHCTPYMEHTAIBHON
0a3bl U UCTIOIH30BATh
OCHOBHBIC
€CTECTBCHHEIE,
OMOoJIOTHYECKUE U
npodeccnoHabHBIC
MIOHSATHS, & TAKKE
METO/IbI TIPH PEIICHUH
obmenpodeccCHoHAIbH
BIX 33124

Wurtepnperupyet u
HCIIOJIb3yET OCHOBHBIC
€CTECTBEHHBIE,
OMOJIOTUYECKHE U
npodecCHOHATbHBIC
MOHSATHUS ¥ METOIbI JIJIS
pelieHus
o0menpodecCHOHaATbHBI
X 33724

MaTeMaTH4YeCKUX ITOHATHH,
MaTEMaTU4YECKYI0 CUMBOJIUKY,
OCHOBHBIE€ aKCHOMBI, TEOPEMBI 1
3aKOHOMEPHOCTH, KOTOPBIM
MMOJYUHSFOTCS MaTeMaTHIECKHUE
IIOHATHUSA, OCHOBHBIC HpI/IéMBI
JI0Ka3aTeJIbCTB TEOPEM U
MaTE€MaTUYECKUX YTBEPKICHH,
METOJIbI MAaTEMATHIECKOTO
aHaJIN3a, aHATUTUYCCKOM
Tr€OMETPHUH, TUHEHHON alreOpHl,
YMeThb: aHAJIU3UPOBATh 3a/1a4y,
BBIJIENSA €€ 0a30BEIE
COCTaBJJIAIOIIUC, HpI/IMCHﬂTI)
HMMEIOILYIOCS TEOPETUUECKYIO
0a3y;

HMETh HABBIKM . TIEPEBOJIUTH
peanbHYIO 33/1a4y Ha
MaTeMaTUYECKHH S3bIK, BRIOUPATH
METO/I €€ PEUIEHUS CTPOUTH
MIPOCTEUIIINE MATEMATUUECKUE
MOJIEH TIPU PEUIEHUN
npodeccuoHaNbHBIX 3a/a4,
CaMOCTOATENIBHO PACIIUPSATH U
YIayOIsiTh MaTeMaTHIECKHe
3HAHUSL.




3. O0béM IMcuUMNJIMHBI M BUAbI Y4e0HOil padoThl

3ao4Has O4HO-3a04Has
Ounast popma o0ydeHUS dbopma dbopma
o0ydeHus oOy4eHus
B T.4.TI0
BCEro BCET0
Buasr pabot cemectpamt
Bcero % % %
[&] 0] (D]
= = =
3 3 3
O61mas Tpya0EMKOCTh
JUCIUTIIMHEL, 3a4.€/1./9aC0OB, B 3/108 3/108 3/108 -
TOM YHCJIE:
Konrakrnas pabota, 4acos: 36 36 10 -
- JIEKLIUU 12 12 4 -
- IPaKTHYECKHE 24 24 6 i
(ceMuHApCKUE) 3aHATHS
- 1abopaTopHbIe PAOOTHI - - - -
CamocrositenbHas padbora, 79 79 62 ]
4acoB
KonTtpons, yacos - - 36 -
Bun npomexxyTouHoi
N 9K3aMeH 9K3aMeH IK3aMeH -
aTTecTaluu (3a4€T, SK3aMeH)
4. Conepxanue TUCHUILTHHBI

4.1. Pa3nenbl IMCUMIIMHBI M BU/IbI 3aHATHI (TeMATH4YeCKHUIl TJIaH).

Pa3gen aucuunaInHbI ‘ J ‘ 113 ‘ JIP ‘ CPC
Ounas ¢popma o0y4eHHs1

Pasnen 1. Jluneiinas u BeKTOpHas ajareopa,
aHAJINTHYECKAs reOMeTPHs B MIPOCTPAHCTBE U HA 3 8 - 24
MJIOCKOCTH.

Tema 1. Matpuiibl 1 onpeaenuTeny. 0,5 2 - 6
Tema 2. Cuctemsl JIMHEWHBIX YpaBHEHUH. 0,5 2 - 6
Tema 3. BexropHas anre6pa. 1 2 - 6
Tema 4. AHanmuTHUECKasi TEOMETPUSL. 1 2 - 6

Pa3nen 2. ®ynkuuu. Teopus npenesion. 4 5 i 24
JAuddepeHunanbHoe HCHHCTEHHE PYHKIUIA.

Tema 5. ®ynkuuu. Teopus npenenos. 1 2 - 6
Tema 6. [IpousBoanas. [IpaBuna nuddepenponanus. 1 2 i 6
[Tpon3BoHAs CIIOKHON M 0OpaTHOM (PYHKITHH.

Tema 7. luddepenuman pynkunu. Hekotopsie TeopemMsl 0 1 i i 6
nuddepeHpyeMbIX YHKITUAX.

Tema 8. IlpumeHeHre NPOU3BOTHOM K HCCIIEIOBAHUIO 1 5 ) 6
GYHKIHH.

Paznen 3. UHTerpajbHoe HcucaeHue (PYHKINHU. 3 6 - 12
Tema 9. Heonpenenennsrit uaTerpain. OCHOBHBIC METOIbI 1 9 i 4
UHTETPUPOBAHMSL.

Tema 10. nTerpupoBanue parioHaIbHBIX, HPPALIMOHATBHBIX U 1 9 i 4
TPUTOHOMETPHUYECKUX (QYHKIINH.
Tema 11. Onpenenenusiii uarerpai. [Ipumenenue 1 2 - 4




Pa3zgen nucuunjanHbI J 113 JIP CPC

OTIPEICIEHHOT0 MHTETpaa.
Pa3nen 4. JuddepenunanbHbie ypaBHEHUS. 2 4 - 12

Tema 12. Iuddepenumanbupie ypaBHeHus 1-ro nopsaka. Y

IIEPBOTO NMOPSAJKA C Pa3AEISIFOIIMMUCS IEPEMEHHBIMU. 0.5 2 ] 4
Tema 13. Auddepenunansupie ypaBHeHHs N-ro opsaka. Y 05 1 i 4
BTOPOI0 NOPsI/IKA, JONYCKAIOLIME NOHWKEHUS OPSIKA. '

Tewma 14. JIuneitHpie 0qHOPOAHBIE U HEOAHOPOAHBIE (Y 1 1 i 4

BTOPOTO IIOPsAJKa C ITIOCTOAHHBIMU KOB(l)(bI/II_II/ICHTaMI/I.

Bcero 12 24 - 12

3aounas popma oOyueHnust

Pasznea 1. JIuneiinasi u BeKTOpHAs ajredopa,

aHAJINTHYeCKAasi FeOMeTPHA B MPOCTPAHCTBE U HA 1 1 - 16
IJIOCKOCTH.

Tema 1. Matpuiibl 1 onpeaeuTeNu. - 0,5 - 4
Tewma 2. Cuctembl IMHEWHBIX YpaBHEHUH. 0,5 - - 4
Tema 3. BekropHas anreOpa. 0,5 - - 4
Tema 4. AHanTUTHYECKAsI TEOMETPHSL. - 0,5 - 4

Paznen 2. ®ynkuuu. Teopus npenesnos.
JuddepeHunanbHoe HCHUCTEHHE PYHKIUIA.

Tema 5. @ynkuuu. Teopus npeaenos. 0,5 0,5 - 4

Tema 6. [IpousBoanas. [IpaBwia quddepeHIpPOBAHMSL.

9 . . 0,5 1 - 4
[TpousBoHas ClI0XKHON 1 00paTHOM QYHKIUH.
Tema 7. Auddepenuman pynkunu. Hekotopsie TeopemMsl 0 i i i 4
mubdepeHIpyeMbIX QyHKINAIX.
Tema 8. [IpuMeHeHUe MPOU3BOTHON K UCCIICIOBAHHUIO i 05 i 4
byHKIHI. '

Pa3nen 3. UnTerpanbHoe ucyucjieHue PyHKuuu. 1 2 - 12
Tema 9. Heonpenenennsrii uaTerpai. OCHOBHBIE METOIBI 05 1 i 4
UHTETPUPOBAHMSL. ’

Tema 10. UnTerpupoBanue parrioHAIBHBIX, HPPAITHOHATBHBIX U i 05 i 4
TPUTOHOMETPHUYECKUX (DYHKIHUH. '
Tema 11. Onpenenennsiii unterpai. [Ilpumenenue 0.5 0.5 i 4

ONPCACIICHHOI'O MHTCTpaJia.

Pa3nea 4. luddepennuanbHble ypaBHEHUS. 1 1 - 18

Tema 12. luddepenunanbubie ypaBHeHus 1-ro nopsaka. 1Y

NEPBOI0 MOPSAJIKA C Pa3AEISIOUIMMUCS IEPEMEHHBIMU. 0,5 0,5 ] 6
Tema 13. luddepenunanbubie ypaBHeHHs N-ro nopsaka. 1Y 05 05 i 6
BTOPOTO MOPSAKA, TOMYCKAIONINE TOHMKEHHS MOPsIJIKa. ' '

Tema 14. JIunelinble 0JHOPOAHBIE U HEOAHOPOAHBIE Y i i i 6

BTOPOT'0 MOPSAKA C MOCTOSHHBIMU K03 pHieHTamu.

Bcero 4 6 - 62

OuHo-3204Hast popma oOyueHHust

: R N R

4.2. Conep:xxaHue pa3iesioB y4eOHOI AUCHUNIHHBI

Pazgen 1. J/Iuneiinas u BeKTOpHasi aredpa, aHAJUTHYECKAsI FeOMeTPHsl B MPOCTPAHCTBE U HA
ILIOCKOCTH.

Tema 1. MaTpuusl ¥ OIpeIeauTeNnN.

[TonsiTHEe MaTpuLbl, BUBI MaTPHIL, ONPEAEIIUTENs MaTpuLlbl. CBOKCTBA onpeaenuTeneid. MUHOPBI U
anreOpandeckue gonosHeHus. Onepanuy ¢ MaTpUIlaMu, UX cBoiictBa. OOpaTHas MaTpuIla, YCIOBHS ee

6



CYIIECTBOBAHUSA, CBOIMCTBAa M BBIYHMCICHHE. PaHT Marpuibl. DneMeHTapHble MpeoOpa3oBaHUs MATpPHIL.
JIuHeitHasg 3aBUCUMOCTb CTPOK MaTpPHIIbI, €€ KPUTEPHUU.

Tema 2. Cuctembl JINHEHHBIX YpaBHEHUI.

[Tpumepsr muHEHHBIX Mogenei. Pemenne CJIAY marpuunbiM MetoaoM, o dopmyinam Kpamepa.
Kpurepnii coBmectnoctu CJIAY. Meron I'aycca. Onnoponusie CJIAY, Heo0X0AUMOE M JOCTATOYHOE
YCIIOBUS CYLIECTBOBAHMSI UX HETPUBUAIBHBIX PEIICHUN.

Tema 3. BekropHas anreopa.

JluHeiiHble omepaluy HaJl BEKTOpaMH, CBOMCTBA 3THX omepanuid. Onepainuu ¢ BEKTOpaMu B
koopauHaTHOH Qopme. Koopaunatel Touku. KomnmuHeapHble M KOMIUIaHapHBIE BEKTOPHI. CKalspHOE
IIPOU3BEJICHUE BEKTOPOB, €r0 CBOMCTBA M T€OMETPUYECKUH CMBICI. MOIyllb BEKTOpa, yroil MEXIy
BEKTOpaMH. YCIIOBUE MNEPHEHAUKYJIIPHOCTH BEKTOPOB. BEKTOpHOE IpPOM3BENEHUE JBYX BEKTOPOB.
CMenianHOe IPOU3BEIEHUE TPEX BEKTOPOB.

Tema 4. AHanuTHUECKAsi TEOMETPHUSL.

IIpsimas Ha IUIOCKOCTH, BUIBI €€ ypaBHEHUH. B3auMHOE pacrosioKeHHE NPSAMOM M IUIOCKOCTH.
[Ipsamass kak mnepecedeHue [BYX IUIOCKOCTEW. YTON MEXAy NOpSIMbIMUA. YPAaBHEHUE MOBEPXHOCTH.
ITnockocTh Kak MOBEPXHOCTh MEpBOro mopsiaka. OOiiee ypaBHEHHE IUIOCKOCTH, BEKTOp HOPMalIM K
IUIOCKOCTH. YpaBHEHHE IJIOCKOCTU B OTpe3Kax. YToJ MEXAY IUIOCKOCTSMH. PaccTosiHMe OT TOYKM 10
IIJIOCKOCTH.

Paznen 2. ®yukuun. Teopusi npeaenos JAuddepenuuanbHoe ucuucienne GyHKIMii.

Tema 5. ®ynknuu. Teopus npenenos.

[Ipenen ¢pynkuuu. beckoneyno mansie GyHKIHH (6.M.) U UX CBOMCTBA, OeckOHEYHO Oosbmue (6.0.)
¢byHKIMU U X CcBsA3b ¢ 6.M. OCHOBHBIE TeopeMbl 0 npeaenax GyHkuuii. [lepBblil 3ameuaTenbHbIN Mpeaes
U ero cieAcTBus. Bropoli 3ameuaTenbHbIN Ipeed, ero cienctsus. HenpepslBHOCTh GYyHKIIMU B TOUKE, HA
MHTEpBaie U oTpe3ke. Touku paspbiBa, X KiaccuuKanus.

Tema 6. IlpousBomuas. IlpaBuna auddepenuupoBanus. [IponsBogHas CIOXHOW W 0OpaTHOU
¢bynkuuii. IlpousBonHas, ee reoMeTpuyecKHMil M (U3MYECKUH CMBICA. YpaBHEHUs KacaTeIbHOM H
HOpMAJTH K TTOCKOHM KpuBOii. Tabnuiia mpou3BOJHBIX OCHOBHBIX AJIIEMEHTAPHBIX ()YHKITHIA.

Tema 7. Juddepenuuan ¢pynkiun. Hekoropsie TeopeMbl 0 auddepeHunpyeMbix QyHKIUAX.

Huddepenunan ¢GyHKIUM, €ro CBOWCTBa U TreoMeTpuueckuid cMmbici. IIpomsBogHble u
muddepeHnMansl BRICIIMX HOPsAKOB. Teopembl o auddepenunpyemsix ¢yHkuuax (Depma, Poms,
Komm, Jlarpanska). IIpaBuso Jlonurans.

Tema 8. [IpumeHenne nporu3BOAHOM JUIst HCCIeA0BAHUS (DYHKIIHHA.

[IpunoxkeHnuss TPOU3BOAHOU K wuccienoBaHuio (yHKUIuMHA. MOHOTOHHOCTH (YHKIUH, €€
J0CTaTouHoe ycioBue. JIoKaabHBIN SKCTpeMyM (YHKIIHH, ero Heobxoaumoe yciaoBue. IlepBblii u BTopoit
JIOCTaTOYHBIM TPU3HAK JIOKAIBHOIO SKCTpeMyMa. Beimykiocts rpaguka (yHKUMH, TOYKU Ieperuoda.
AcuUMNTOTHI KpUBOH, nX HaxoxaeHue. OOmias cxema rcciaeoBaHus GyHKINUU U TOCTpOeHHe ee rpaduka.

Paznen 3. UnTerpajibHoe HcunciaeHue PyHKIUU.

Tema 9. Heompenenennslii wuHTerpan. OcCHOBHblE MeTOAbl HMHTerpupoBaHus. [loHsTue
epBOOOpa3HON (PYHKIMM W HeOoIpeneraeHHOro uHTerpana. CBoilcTBa HEONpEeAeNeHHOr0 WHTEerpana.
Tabnuua ocHOBHBIX HHTerpanoB. OCHOBHBIE METO/bl HMHTETPUPOBAHHUSA: METOJA HENOCPEICTBEHHOTO
WHTETPUPOBAHUS, METOJ] 3aMEHBI IEPEMEHHO, METO/1 UHTETPUPOBAHUS T10 YACTSM.

Tema 10. MuTerpupoBanue paioHalIbHbIX, HPPALMOHATBHBIX U TPUTOHOMETPHUECKUX (DYHKITHA.

Hekotopeie cBeneHus o panuoHaidbHbIX (YHKIUSAX. VIHTErpupoBaHue palMOHATbHBIX (DYHKIIHH.
Meton HeomnpeaeneHHbIX Kod(pUIMEeHTOB. MHTErpupoBaHue HEKOTOPHIX MPPALUOHANBHBIX (DYHKIHH.
WuTerpupoBanne HEKOTOPBIX TPUTOHOMETPUUECKUX (YHKITHI.

Tema 11. Onpenenennslii uuTerpai. [Ipumenenue onpeaeaeHHOTo HHTETpaa.

OnpeneneHHBI MHTErpall. 3ajadd, MPUBOAAIIME K IOHATHUIO OIPEACIICHHOIO HHTErpana.
OnpeneneHHblil UHTETpal U ero coictBa. @opmyna Heiorona-JleltOHua. Meroa HemocpeacTBEHHOTO
MHTETPUPOBAHUS, METOJ MHTEIPUPOBAHUS MO YAaCTSIM U METOJl 3aMEHBbI NMEPEMEHHON B ONpeAeeHHOM
uHTerpane. I'eomeTpudeckue NpuioKeHus ONPeNeIeHHOr0 HHTErpaa.

Paznea 4. luddepennuanbHble ypaBHEHUS.



Tema 12. Tluddepenunansupie ypaBHeHus 1-ro nopsaka. AuddepeHnnanbabie ypaBHEHHS IEPBOTO
Hopsiika C pasiensiomumMucs nepeMeHHbIMA. OcHoBHble TOHATHA. JnddepeHnunanbHbple ypaBHEHUs
nepBoro nopsijaka. Henmonuele auddepeHnmansupie ypaBHeHUs nepBoro nopsaka. Juddepenuanbabie
YpaBHEHMsI C pa3essoluMucs nepeMeHHsiMu. OHopoaHble AuddepeHnnanbable ypaBHEHHUS IEPBOTO
nopsiaka. Jluneitnsie nudpepeHanbHble YpaBHEHUS TIEPBOTO MOPSAKA.

Tema 13. luddepennmansuble ypaBHeHus N-ro nopsaka. 1Y BToporo nopsika, IOIycKaroliue
NOHMXKeHUs1 nopsaaka.OCHOBHBIE MOHATHS, OOIee pelIeHHe, YacTHOE pemieHue audepeHnuaabHbe
ypaBHEHMsI BBICIIMX MOpsakoB. 3agada Komm. JluddepennuanbHble ypaBHEHHUs, AOIMYCKarOLIMe
MOHMKEHUE TIOPSIIIKA.

Tema 14. JluneliHble OIHOPOJHBIE W HEOAHOPOJAHBIE NU(PPEpEeHINATbHbIE YPABHEHUS BTOPOIO
Nopsiika C TOCTOSHHBIMU Kod(duinmentamu. Jlunelnsie nuddepeHnraIbHble YpaBHEHHUS BBICIIAX
nopsiikoB. JIuHeWHBbIe OmHOpOIHBIE auddepeHIMaibabie ypaBHeHUs BToporo mnopsnaka (JIOAY).
Crpykrypa obmiero pemenus JIOAY Broporo mopsaka. JIuHeliHbie ogHOPOIHBIC AU(dEepeHIInaThHbIC

YpaBHCHHUA BBICHIUX IMOPAJAKOB C IIOCTOAHHBIMHA KO3(1)(1)I/IHI/I6HT3MI/I.

4.3. [lepeyeHb TeM JeKuuin

O0BéMm, u
Ne Tema srexui dopma o0yueHHs
/11 OYHO-
OuHast 3a049Hast
3a04Hast
Pasznea 1. Jluneiinasi 1 BeKTOpPHAas ajredpa, aHAJIMTHYECKAsA 3 1 i
reoMeTpHsi B NPOCTPAHCTBE U HA MJIOCKOCTH.
1| Tema 1. MaTpuiisl 1 onpeaeauTeq. 0,5 - -
2 | Tema 2. CucteMbl IMHEHHBIX YPAaBHCHHUIA. 0,5 0,5 -
3 | Tema 3. BektopHas anreopa. 1 0,5 -
4 | Tema 4. AnanuTrdeckasi TeCOMETPHSL. 1 - -
Pa3nen 2. ®ynkuuu. Teopus npenesnos. [{uddepennuanbnoe 4 1 i
HCYHCIeHHe PYHKIUIA.
5 | Tema 5. ®yakmn. Teopus npeaesnos. 1 0,5 -
6 Tema 6. [IpousBoanas. [IpaBuna nuddepeniponanus. 1 05 i
[Tpon3BoHas CIOKHON M 0OpaTHOM (PYHKITUH. ’
7 Tema 7. luddepenuman pynkunu. Hekotopsie TeopemMsl 0 1 i i
nuddepeHpyeMbIX YHKITUAX.
8 Tema 8. [IpumeHeHre NPOU3BOJHOM K HCCIIEIOBAHUIO 1 ) )
GyHKIMH.
Paznen 3. MUnTerpajibHoe HcuuciaeHre (PYHKIMHU. 3 1 -
9 Tema 9. Heonpenenenuslii nuuTerpai. OCHOBHbIE METObI 1 05 i
WHTErPUPOBAHHUSL. '
10 Tema 10. HTerpupoBanue paroHalIbHbIX, 1 i i
UPPAMOHATBHBIX U TPUTOHOMETPHUYECKUX (DYHKITHIA.
11 Tema 11. Onpenenennslit uarerpai. [Ipumenenue 1 05 )
OIPEJICJICHHOTO MHTETpaJa. ’
Paznen 4. luddepennuanbubie ypaBHEeHHUs]. 2 1 -
12 Tema 12. ludpepennmanpapie ypaBHEHHS |-r0 TOpsAKa. 05 05 i
JY nepBoro nopsiaka ¢ pa3aeistolUMUACS IIEPEMEHHBIMU. ’ ’
Tema 13. Iuddepenunanbapie ypaBHEHHS N-TO TOPSIKA.
13| Y BTOpOrO MOpsiiKa, JOMYCKAIOIINE MTOHUKCHHUS 0,5 0,5 -
TOPSIZIKA.
14 Tewma 14. JIuneitapie 0qHOPOAHBIC U HEOAHOPOAHBIE J[Y 1 i i
BTOPOT0 NOPsI/IKA C MOCTOSHHBIMU K03 (DUITEHTaMH.
Bcero 12 4 -




4.4. IlepeyeHb TeM NPAKTHYECKHUX (CEMHHAPCKHUX) 3aHATHI

O0BéMm, u
No dopma 00yueHus
W Tema mpakTU4ECKOro (CEMHHAPCKOT0) 3aHATHUS o-
OuHas 3a04Has a0UHas
Pa3nen 1. JIuneiinas u BeKTOpHas ajiredpa, aHaJIuTHYECKAs 8 1 i
reoMeTpusi B IPOCTPAHCTBE M HA NMJIOCKOCTH.
1 | Tema 1. MaTpuiisl 1 ONpeaeTUTENH. 2 0,5 -
2 | Tema 2. CucteMbl IMHEHHBIX YPAaBHCHHIA. 2 - -
3 | Tema 3. BektopHas anreopa. 2 - -
4 | Tema 4. AHaTUTHYECKAsi TEOMETPHSL. 2 0,5 -
Pa3znen 2. ®yuxuuu. Teopusi npenenon. Auddepenuuainnoe 6 2 i
HCYHCIeHHe (PYHKIUIA.
5 | Tema 5. ®ynkuu. Teopus npenesnos. 2 0,5 -
6 Tema 6. [IpousBoanas. [Ipasmia quddepeHInpoBaHMs. 9 1 i
[TpousBoaHas ClI0XKHON 1 00paTHOM QYHKIUH.
7 Tema 7. Anddepenuman pynkunu. Hekotopsie TeopemMsl 0 i i i
mubdepeHIpyeMbIX QyHKINIX.
8 Tema 8. [IpumeHeHre MPOU3BOTHON K UCCIIEIOBAHHIO 5 05 )
byHKIHI. '
Pa3nen 3. UnTerpajbHoe ucyucjienue GyHKIMU. 6 2 -
9 Tema 9. Heonpenenennsrit uaTerpan. OCHOBHBIC METO/IbI 2 1 i
WHTETPUPOBAHUSL.
10 Tema 10. MaTerpupoBaHre paiioOHAIBHBIX, 2 05 i
UPPAIMOHATBHBIX M TPUTOHOMETPHUUECKUX (DYHKITHIA. ’
11 Tema 11. Onpenenennsiii unterpai. [lpumenenue 2 05 i
OTpeIeIEHHOr0 MHTEerpaa. ’
Pasnen 4. ludpepennuaibubie ypaBHEeHHUs. 4 1 -
12 Tema 12. ludpepenunanbabie ypaBHEHH 1-ro nopsaka. 2 05 i
JIY nepBoro nopsiaka ¢ pa3aessitfoluMHUCS IEPEMEHHBIMU. ’
Tema 13. nddepennnanbapie ypaBHEHHS N-TO TOPSIKA.
13| Y BTOpOro mopsika, JOMyCKaIoIIie MOHUKESHUS 1 0,5 -
TOPSIZIKA.
14 Tema 14. JIuneiinble 0JHOPOHBIE U HEOJHOPOAHBIE /1Y 1 i i
BTOPOT'O MOPSAKA C TOCTOSHHBIMU K03 puiieHTamu.
Bcero 24 6 -

4.5. Ilepeyenn TeM J1a00PATOPHBIX padoT.
JlaGoparopHble pabOThl HE IPETYCMOTPEHBI.

4.6. Buabl caMocTOATEIbHOI padoThl CTYA€HTOB U NepevyeHb y4e0HO0-MeTOIMYeCKOro
olecreyeHust VI CAMOCTOATENbHOI PadoThl 00y4YaIOIIMXCS

4.6.1. TloaroroBka K ayIMTOPHBIM 3aHATHAM

OcHoBHOI (opmoii yueOHON pabOThl CTYIEHTOB OYHON (OpPMBI OOYUEHUS SIBISETCS H3yueHHUE
JIEKUUH, B YCIOBUAX 3a04HOM (OpMBI 00yUeHHUs — CAaMOCTOATEIbHAs padoTa Ha/l yueOHbIM MaTEPUATIOM.

AynuTOpHBIE 3aHATHS IPOBOJATCS B BUAE JEKIUN U IPAKTUIECKUX 3aHITHH.

Matepuaisl JIEKIH SIBISAIOTCSI OCHOBOM JJIs1 MOJATOTOBKU CTYJEHTA K MPAKTUYECKUM 3aHATHSIM.

IIpu moAroTOBKE K ayAUTOPHBIM 3aHATUSAM CTYACHT JOJIKEH:

—HM3y4UTh MaTepUabl JIEKIUHN U MPAKTUUECKUX 3aHATUH;

—nopaboTaTh HaJl OCHOBHOM U JOIMOJIHUTENBHOM JINTEPATYPOIl 10 U3ydyaeMoil TeMe;

—3aKOHCIIEKTUPOBATh HEOOXOJUMBIN MaTepual, BHIHOCUMBII Ha CAaMOCTOSITEJIbHOE U3yUEHHE;



—IOATOTOBUTHCS K ONMPOCY Ha MPAKTHUECKUX 3aHATHIX — BBIYYUTh OCHOBHbIE (DOPMYJIIBI U
OIIpeICTICHNS;
— MpopeuaTh 3aJa4uu, 3aJaHHbIE B KAUYECTBE JOMAIIIHETO 3a/1aHus;
OCHOBHOW TENBI0 NPAKTUYECKUX 3aHATUH SIBISICTCS PEIICHHE OCHOBHBIX THUIOBBIX 3a/a4 IO
MaTeMaTuke, a TaKkKe KOHTPOJb 3a YCBOCHHEM HPOWJCHHOIO TEOPETUYECKOTO M IPAKTUYECKOTO
MaTepHaa, X0JJOM BBIITOJIHEHUS CTYJICHTAMU CAMOCTOSATENIbHOW PabOoThl U MHANBUAYAILHOTO JJOMAIITHEr O
3a7aHusl.
CamocrosTenbHas paboTa MOXET BBIMOJHATHCS B OOBIYHBIX YUEOHBIX ayAHTOPHUSX, B AyJUTOPUIX
000pYIOBaHHBIX KOMIIBIOTEPAMH C BBIXOJIOM B MIHTEpHET, a Takke B YMTAIBHBIX 3aj1aX OMOINOTEKH, IIe
MO>KHO MOJYYHTh HEOOXOIMMBbIE METOIMYECKHE YKa3aHHs U CIIEHUAIBHYIO JTUTEPATYPy MO JUCIUIUIMHE.

JInst mydinero ycBOSHHs MaTepuala Mo JAUCHUIUIMHE «MaTteMaTHKa» IpeyCMOTPEHO BBIOJTHEHHUE
KaXIbIM CTYJCHTOM WHIMBHIYaJbHOTO JOMAIIHEro 3anaHus. Yacel, BbIIENsEMble Ha BBINOJTHEHUE
VHIUBHUIyJIEHOTO 33/1aHHS, BXOJSAT B CAMOCTOSATENIFHYIO paboTy CTyAEHTA.

4.6.2. IlepeyeHb TeM KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsl (TPOEKTHI) HE MPETYCMOTPEHBI.

4.6.3. IlepeueHb TeM pedpepaToB, pacueTHO-rpaguuecKux pador
Pedepartsl u pacuetHo-rpaduueckue paboThl HE TPETyCMOTPEHBI.
4.6.4. TlepeyeHb TeM H YUeOHO-METOAMYECKOIr0 0OecredeHusi AJsl CAMOCTOSITeIbHOM
a00TbI 00y4aOIMXCH
O0BéMm, u
Ne Tema caMOCTOATENIBHON dopma 00yyeHust
i paboThI Y4eOHO-MeToInYecKkoe obecredeHme pe——
OYHas |3a04uHas
3a04Hast
Pa3pgea 1. JInneiinas u PxxeBcknii, C. B. Beicimas maremaruka I:
BeKTOpPHas ajaredpa, JUHEeHas anredpa U aHaAJIUTUYECKas 24 16 i
aHAJMTHYeCKAasi TeOMeTPUsi B | reomeTpus : yuebHoe nocooue / C.B.
MPOCTPAHCTBE M HA MJIOCKOCTH. | PxeBckuil. — Mocksa : UTHOPA-M,
1 Tema 1. Matpuus! u 2019. — 211 c. - ISBN 978-5-16-108269- 6 4 )
ONPEACITUTENH. 0. - Tekcr : anekTpoHHBIH. - URL:
Tema 2. Cucremsl Jureiinsx| ttps://znanium.ru/catalog/product/1065260
2 . ) 6 4 -
YpaBHEHHH. (mara oopamenus: 02.09.2024). — Pexxum
3 | Tema 3. BekTopHas anreOpa. | L0CTyIa: IO IOAIHUCKE. 6 4 -
4 Tema 4. AHanuTu4eckas 5 4 i
Te€OMETPHSL.
Paznen 2. ®ynkuun. Teopus Kpewmep H.III. Beiciast MaTematuka s
npeneoB. AuddepeHunanbHoe | SKOHOMUCTOB: Y UEOHUK IS CTY/IEHTOB 24 16 -
HCYHCJIeHHe (PYHKIUIA. BBICIINX Y4eOHBIX 3aBE/ICHHH,
5 Tema 5. ®ynkiuun. Teopus 00ydaroIIMXCs O YKOHOMUYECKUM 6 4 i
MIPENENOB. cnenuasHOCTAM. M.: FOHUTU, 2010 -
Tewma 6. [TpousBoaHAs. 608 c
[IpaBuna
6 | muddepenmupoBanus. 6 4 -
[IpousBoaHas CI0XKHOU U
o0paTHOMN QYHKITHIA.
Tema 7. uddepenuuman
7 ¢bynkuu. Hekoropeie 6 4 )
TEOPEMBI O
b depeHInpyeMbIX
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GYyHKIHSIX.

Tema 8. [Ipumenenue
8 | mpou3BOAHOM K
WCCIICIOBAHUIO (PYHKITHH.

Pa3nen 3. UnTerpajbHoe
HcuncjaeHne PyHKIUM.

Tewma 9. HeonpeneneHnuplit
9 | uarerpan. OCHOBHBIC
METOIbl HHTETPUPOBAHHUS.

Tewma 10. MaTerpupoBanue
parroHaIbHBIX,

10| uppalmoHaTBHBIX U
TPUTOHOMETPHUYECKUX

(GyHKIHH.

Tewma 11. OnpeneneHHbIi
11| unrerpain. I[lpumenenue
OTIPEJICIICHHOTO MHTETpasa.

IMumages, B. C. Beicmasg MaTemaTHka :
Y4€OHHUK IS CTYACHTOB Y4EOHBIX
3aBenenuii / B. C. lllumayes. — M. :
NH®PA-M, 2023. - 479 c. — (Briciiee
obOpa3zoBaHue)

12

12

Pa3nen 4. JuddepeHuuaibHbie
YpPaBHEHHSI.

Tema 12.
Huddepenunanpubie
ypaBHEHHS 1-ro opsiKa.
Y nepBoro nopsiaka ¢
pa3AesSIOIIUMUCS
NIEPEMEHHBIMH.

12

Tema 13.
HuddepeHnnansHbe
ypaBHEHHS N-T'O TOPSIIKA.
J1Y BTOpOrO nopsiika,
JOMYCKAIOII1e MOHUKEHUS
TOpSI/IKA.

13

Tewma 14. JIuneiinbie
OJTHOPOJIHBIE U
HeoHOpoaAHbIE Y
BTOPOTO MOPSIIKA C
MTOCTOSIHHBIMH

K03 ULIEHTaMH.

14

3aiineB M. A. Briciiast MaTeMaTuka:
Y4eOHUK Ui CTYJICHTOB
CeNIbCKOXO035HUCTBEHHBIX BY30B M.: JIpoda
2005- 398 c.

12

18

Bcero

72

62

4.6.5. Jlpyrue BHAbI CAMOCTOSITEJIbLHOW PadOTHI CTY1€HTOB

He npeaycMmoTpeHsl.

4.7. IlepeyeHb TeM U BH/I0B 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOM (popme

Nen/m | ®opma 3anATHSA

Tema 3aHaTUS HNHTepakTUBHBIA METOT

O0newM,

1. Jlexnusg

Bekropnas anrebpa

I/IHTCpaKTI/IBHaSI JICKIIUA

5. @oH/ OLIEHOYHBIX CPEACTB JJIA MPOBEAeHUS MPOMEKYTOYHOM aTTecTAlluU
[lonHoe omnucanue @oHIA OIEHOYHBIX CPEICTB TEKYIIeW M MIPOMEXYTOUHOM aTTecTaluu
o6yqafoumxc;1 C TIICpCUYHEM KOMHCTCHHHﬁ, OIMMCAaHUEM TIOKa3aTejerd u KpUTCPUCB OLCHHUBAHUA
KOMHeTeHHHﬁ, oIKaJl OLCHHBAHMA, THIIOBBIC KOHTpOJ’IBHBIe 3aaHUd U MCECTOAUYCCKUC MaTepI/IaJ'IBI
MMPEACTABJICHBI B IIPUJIOKCHUU K HaCTOﬂH_ICﬁ nporpamMmme.
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6. YueOHO-MeTOoAn4YecKoe o0ecnedyeHne TUCIHUILIUHBI

6.1. PexomeHnayemasi Jiureparypa

6.1.1. OcHoBHasI JuTEpPaTYypa

Kon-Bo 3k3.
No H/H ABTOp, Ha3BaHUE, MECTO U3NaHUsA, U31-BO, 'O U3JaHUA, KOJIMYECTBO CTPAHUI] B 6I/I6J'I
I'mypman, B. E. Teopust BeposTHOCTEH M MaTeMaTU4eCKas CTATUCTHKA :
1 yuae0. st By30B / B. E. 'mypman. — 12-e¢ u3n. — M. : FOpaiit, 2022. — 479 10
c. — (Briciiee obpazoBanue)
2 3aiiiieB M. A. Briciias MaTemMaTHKa: y4eOHHK JIJIs1 CTYIACHTOB 15
CeITbCKOXO03sUCTBeHHBIX By30B M.: JIpoda 2005- 398 c.
Kpemep H.III. Bricras MaTemaTHKa JJ1s1 SKOHOMHCTOB: Y UCOHUK IS
3 CTYZECHTOB BBICIINX YUYE€OHBIX 3aBEJCHUI, 00ydaroIuXcs 10 11
3KOHOMHYECKNM crieruanbHocTsaM. M.: FOHUTH, 2010 - 608 c
Pxesckuii, C. B. Beiciias matemartuka [: nuneiinas anredpa u
aHAIUTHYECKas TeoMeTpus : yueOHoe nocooue / C.B. PxxeBckumii. — KOO
4 | Mocksa : UHOPA-M, 2019. — 211 c. - ISBN 978-5-16-108269-0. - P
Tekcr: anexkrponnsiii. - URL: ttps://znanium.ru/catalog/product/1065260 peeype
(mata oopamienus: 02.09.2024). — Pesxum ocTyma: mo MoJIIHCKe.
[umageB, B. C. Beicmias maremaTuka : y4eOHHK JUIS CTYJICHTOB
5 yuebHbIx 3aBeneHuii / B. C. lllunaues. — M. : UHOPA-M, 2023. — 479 c. 10
— (Bpiciiee o6pa3oBanue)
6.1.2. lonojiHUTe/ILHASA JIUTEPATypa
No /1t ABTOp, Ha3BaHUE, MECTO U3IaHUS, U3/1-BO, TOJ U3IAHUSI, KOJUYECTBO CTPAHUIL]
1 I'eBopksn I1. C. Beicimas matemaruka. JInHeiiHas anreOpa U aHAIMTHYECKAs TEOMETPUS. —
M.: DUSMATIINUT, 2011. — 208 c.
I'mypmMman, B. E. PykoBOACTBO K pelIeHUIO 3a7a4 10 TEOPUHU BEPOSITHOCTEN U MaTEMaTUYECKON
2 cTaTUCTHKe : yued. mocoO. mis By30oB / B. E. I'mypman. — 11-e u3a., nepepad. u nom. — M. :
HOpaiit, 2022. — 406 c. — (Briciiee o6pa3oBanue)
XKyxosa, I'. C. Beicmas marematuka ans OakanaBpa. [Ipaktukym : ydeOHOe mocobue : B 2
gactax. Yacte 2 / I'.C. KykoBa. — Mocksa : UHOPA-M, 2019. — 275 c. — (Bsicuee
3 obpazoBanue). - ISBN 978-5-16-108294-2. - Tekcr: onextponHsii. - URL:
https://znanium.ru/catalog/product/1067390 (mata oOpamenus: 02.09.2024). — Pexum
JOCTyTA: 110 MOJIIUCKE.
Kpemep H.ILI.. u np. Beiciasg maremaTrika JJ11 5KOHOMUCTOB: [IpakTuKyMm AJIs CTyJI€HTOB BY30B,
4 oOyuaromuxcst o sKoHoMHuueckuM creruansHocTsaMm / [H.ILL. Kpemep. u ap.]; moa pen. mpod.
H.III. Kpemepa. — 2-¢ u3n., mepepad u nor. — M.: FOHUTU-JIAHA, 2007. — 479 c.
JIynry K.H., IIucemennsiit JI.T. u np. COopHuk 3aaau no Beicmeid maremaruke. 1 kypc / K.H.
5 JIyary, J.T. Iucemennsiit, C.H. ®enaun, FO.A. IlleBuenko. — 7-e uzn. — M.: Aiipuc-tipecc,

2008. — 576 c.

6.1.3. Ilepuoanyeckue U3TAHUSA
He npeagycmoTpeHsl.

6.1.4. MeToanueckne yKka3anus it 00y4aIOLIUXCSH 110 OCBOCHHUIO U CHMILINHBI
MeTtoaudeckue yka3aHHusi HAXOJATCS B CTalUU pa3pabOTKH
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6.2. IIepeyenb pecypcoB MH(OPMAIHMOHHO-TEJEKOMMYHMKALMOHHON cetu «MHTEepHeT»
(nasee - cerb «MHTEPHET)), HEOOXOAUMBIX VISl OCBOCHUS M CIUTIINHbI

Ne i/m Hazpanue nntepHer-pecypcea, ajipec U pekuM JOCTyna

Marematnueckoe oOpazoBanue. OOmIeA0CTYITHAS AICKTPOHHAS OMOIMOTEeKa [ DIEKTPOHHBIH

. pecypc]. URL: https://www.mathedu.ru (mata oopamenus: 04.06.2024).
Hay4unast OuGamoTexa OTKpBITOTO J0CTyna [ DJIEKTPOHHBIN pecypc].

2 URL: https://cyberleninka.ru (nata oopamenus: 04.06.2024).
Obmepoccuiickuii MaTemMaTudeckuii mopTai (MHGOpPMALMOHHAS cUcTeMa) [ DIIeKTPOHHBII

3 pecypc]. URL: http://www.mathnet.ru (nara obpamienus: 04.06.2024)
DIIeKTPOHHO-OUOIMOTEeUHAs CUCTeMa «Y HUBEPCUTETCKas OMOINOTEKa OHJIAHY. [ DIEKTPOHHBIN

4 pecypc]. URL: https://biblioclub.ru (nara ooparuenus: 04.06.2024).

6.3. CpeacrBa o0ecneyeHsi OCBOCHUS TUCIUATIINHbBI

6.3.1. KomnbloTepHbie 00y4aliue 1 KOHTPOJIMPYKIIHE NPOrpaMMbl

Ne | Bupn yue6noro | HammenoBanue nporpaMMHOTO Dy MPOrPAMMHOro OdecneueHus
/1 3aHATUS oOecreycHus KOHTPOJIb MoACHpY= oOyyaromias
ro1as
1 Jlexnuonnrle, |CucTeMa IMCTAaHIIMOHHOIO + + +
npaktuyeckue |00yuenus Moodle

6.3.2. Ayauo- u Bujeonocooust

He npeagycmorpensl.

6.3.3.

He npeagycmotpensl.

KoMmnbrorepHbie npe3eHTannu y4eOHbIX KypcoB

7. Onucanue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIst
OCYIIeCTBJIEHHs 00Pa30BaTEJIbHOI0 MPOLECCa MO TUCIUIINHE

HaumenoBanue o6opyaoBaH-
Ne HBIX Y4e€OHbBIX KaOMHETOB,
IlepeyeHb OCHOBHOTO 000PYAOBaHUs, TPUOOPOB U MaTEpPHUAIOB
n/m | 0OBEKTOB IS IPOBEICHUS
3aHATUN

1 ['-317 — aynuropus s Cron aya. — 10 wrT., cton — 9 wr., mwkad mis npubd. — 3 wr.,
npoBeieHus] J1a00opaTOpHBIX, (CTYN ydyeHHY. — 31 mrT., 1ocka J/Texnok. — 1 mT., o0opyaoBaHue
CEMUHAPCKUX U JUTsl Ta0OPATOPHBIX PalOT 10 MOJEKYIIPHON (QU3UKE U
NPAaKTUYECKUX 3aHITUH, TEPMOJIMHAMMKH (3JI. ILIUT, IPOOUPKH, TEXHUUECKHE BECHI,
TPYIIIOBBIX U MUTETKH, TPYIIA)

VH/IMBUIYaJIbHBIX

2 ['-322 — aynuropus s HIka¢ c 3/ 1B. — 6 wrt., ceid-2 mwr., Kpecao — 2 mwr., crou |
CaMoCTOSITeNIbHOM paboThl U [TyMO. — 13 mT., cTON ABYXTYMO. — 1 1mIT., cTON ayn. — 5 wmrT.,
WH/IUBUIYaJIbHBIX mkad qg ox. — 1 wr., ctyn gad. — 1 mwr., cTyn ydeHud. — 6 mrT.,
KOHCYJIbTaIU1 CTyJ T/MSITKU#. — 17 mT., KoMOetoTep — 2 mrT., p/pe3ak — 1 mr.,

M®V — | mit., npuHTep — 2 mr.

3 ['-324 — aymuropus st Cron ayn. — 15 mT., cTon ogHOTYMO. — 1 1IT., CTYN yYeHHUY. —
npoBesieHus 1abopaTopHbIX, (31 mIT., 1ocKa J/TeX.MOK. — | MIT., IEeMOHCTPAI[MOHHBIE
CEeMHHAPCKHUX H MaTepHabl
NPaKTUYECKUX 3aHIATUH,

TPYIIIOBBIX U
WH/IUBUIYaJIbHBIX
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https://www.mathedu.ru/
https://cyberleninka.ru/
http://www.mathnet.ru/
https://biblioclub.ru/

8. MexkaucuuinHaApHbIe CBS3M

IIporoxoa
COIJIaCOBaHUs paboyell MporpaMMsl ¢ IpYrMMHU AUCHUIUIMHAMU

HaumenoBanue Kadenpa, ¢ koTopoi [Tpennoxenus 06 M3MEHECHHSIX B
JUCIMILIMHBI, C KOTOPO# | MPOBOAMIIOCH COTJIACOBAaHUE [paboueii mporpamme. 3aKkiroueHue 00
MIPOBOJIHIIOCH UTOTaxX COTJIACOBAHUS
COrJIacOBaHUE
HNHbopManmoHHBIX
duzuka TEXHOJIOTHH, MAaTEMaTUKU U CornacoBaHo
(10737041

14



JIncr u3mMeHeHuii padoyeii nporpaMmsl

IIpuaoxenne 1

Howmep nporokona

CtpanHutisl ¢

[IepeyeHb OTKOppEK-

Iloamucey 3aBe-

Howmep u3meHeHus|  3acemaHmus JYIOIIETO
U3MEHCHHUSMHU | THPOBAHHBIX MYHKTOB .
kKadeapsl U gaTa kadeapoit

1. Ne 1 ot 03.09.24 12 6.1
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IIpuaoxenne 2

JIner neprnoanvecKux nNpoBepok padoyeii NporpaMmmbl

JloJ>KHOCTHOE JIUIIO, TTPO-
BoauBiee nposepky ©.1.0.,
JIOJKHOCTD, TOAIHUCH

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[Iepeyenb NyHKTOB, CTp.,
pazzenoB, TPEOYOIMUX
W3MEHEHU I
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IIpuaoxenne 3
OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE

YUYPEXJIEHUE BBICIIIETO OBPA30OBAHMSA «JIYT AHCKMI TOCYJAPCTBEHHBIM
ATPAPHBIN YHUBEPCUTET UMEHU K.E. BOPOLIIMJIOBA»

®OH/I OHEHOYHBIX CPEJCTB
10 AUCHUIUTMHE (MOAYJI0) «BhICIIas MmaTemMaTHUKa
Hamnpasnenue noarorosku: 36.03.02 3o0Texuus
Hamnpasnennocts (mpoduis): Kunomorus

YpoBeHb mpodeccnoHanbsHOro 00pa3oBaHus: OaKanaBpuaT

T'ox Hagama moaroroBku: 2024

Jlyrauck, 2024
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1. IEPEYEHb KOMIIETEHIIMIA, COOTHECEHHBIX C HHIANKATOPAMHA JOCTHXXEHHUSI KOMIIETEHIIMMI, C YKASAHUEM DTAIIOB UX
P®OPMHUPOBAHNSA B ITPOHECCE OCBOEHUA OBPA30BATEJIBHOU ITPOI'PAMMBI

Kon DopMyIUPOBKA Muaukaropsl Orar (YpoBeHb) [Inanupyemble pe3yabTaThl HaumeHnoBanue HaumeHoBaHMe OLIEHOYHOTO
KOHTO- KOHTPOJIUPYEMOH JOCTIKECHUS OCBOEHUS 00y4eHus MoyJIeH u (1) CpeacTBa
TIpyeMoi KOMITCTCHIIHI KOMITeTCHIIUT KOMIICTCHIIUN Pa3IenoB AUCLIUIIIHHBL Texymmit [IpomexyTounas
KOMITe- KOHTPOJIb aTTecTays
TEHIIUH
OIIK-4 Croocoben OIIK-4.1 IlepBerii 3Tan 3HaThb: oIpeeieHUs] OCHOBHBIX Paznen 1. JIuneiinas u Tectnl OK3aMeH
00OCHOBBIBAaTh U Wntepnperupyer 1 | (OpOroBbIit MAaTeMaTHYECKUX TOHSATHI, BEKTOpHas anreopa, 3aKpBITOr0
peann30BbIBATE B | UCIIOJIB3YET YPOBEHB) MAaTeMaTH4ECKyt0 CUMBOJIHKY, AQHATTUTHYECKAsT THIIA
MpoEeCCHOHANBHO | OCHOBHEBIC OCHOBHBIE aKCHOMBI, TEOPEMBI H reoMeTpHs B
i 1eATeNbHOCTH €CTECTBEHHbIE, 3aKOHOMEPHOCTH, KOTOPBIM MPOCTPAHCTBE U Ha
COBpPEMEHHbBIE Ouosoruueckue u MOUMHSIOTCS MAaTEMAaTHIECKUE IJIOCKOCTH.
TEXHOJIOTHUHU C npodeccuoHaNbHbIC MOHSTHS1, OCHOBHBIE IIPUEMBI Paznen 2. @yHxumm.
WCTIONb30BaHUEM | TIOHSTHS U METObI JIOKa3aTesIbCTB TEOPEM U Teopust penenon
puOOpHO- JUTS pETICHUS MaTeMaTH4ecKrX yTeepkaeHnd, | luddepennmaipHoe
WHCTPYMEHTAJIbHO | oOrmienpodeccrnonan METOIbI MaTEMaTHIECKOTO WCUHCIIeHNE ()YHKITHH.
1 6a3bl U BHBIX 3a/1a4 aHaM3a, aHATUTHYECKOU Paznen 3. UnterpansHoe
HCIOJIBb30BaTh T€OMETPHUH, JIMHEHHOH anreOpel; | McuuciIeHne QyHKIUH.
OCHOBHBIE Bropoii stan YMeTh: aHAJIM3UPOBATh 33/a4y, Pasnen 4. Tectbl OK3ameH
€CTECTBCHHBIE, (poBUHYTHIN | BBIIENSIA ee Oa30BbIe Juddepennmansabie OTKPBITOTO
OHOIIOTHYECKUE U YPOBEHB) COCTaBJISIFOLINE, IPUMEHSITH YypaBHEHUS THIIA
npodecCuOHAIBHBI MMEIOLIYIOCS] TEOPETHYECKYIO (Bompock! st
€ MOHATYS, a 0azy; onpoca)
TaKKE METOJBI Tperuii sTan HMMeTh HABBIKHU: [IEPEBOIUTH WnmuBuayan | Ox3ameH
IIPH PELIEHUH (BBICOKHIT peasbHyIO0 3a1a4dy Ha bHAsI
o0menpodeccuon YPOBEHB) MaTeMaTH4YECKUH S3bIK, BHIOMPATh KOHTPOJIbHAS
aNbHBIX 33j1a4 METO]I €€ PEIICHHsI CTPOHTh pabota
MPOCTENIIINE MAaTEMATHIECKHE
MOJIETIH TIPH PELICHUT
NpOoQeCCHOHANIBHBIX 3a]1a4,
CaMOCTOSITETIEHO PACIIUPSITH U
yIITyOIIsITE MaTeEMaTHIECKUE
3HAHUSL




2. ONMCAHUE MMOKA3ATEJIEW U KPUTEPUEB OLIEHUBAHUS KOMIETEHIUS
HA PA3J/IMYHBIX OTAITAX UX POPMHUPOBAHUA, OIIMCAHUE HIKAJI OHEHUBAHUA

Kparkas IIpencrasine-
Ne | HaummeHoBaHue HUE
i/ OIIEHOYHOTO XAPAKTCPUCTHRA | 1\ yaroro Kpurepun [IIkana oneHMBaHUS
OLICHOYHOTO OIICHUBaHUS
I cpezcTBa Cpe/cTBa B
cpencTBa
donme
1. | Tecr Cucrema TectoBbIe B TecTe BBIMOIHEHO Onenka «Omauunoy (5)
CTaHIAPTU3UPOBAH | 3aJaHU 90-100% 3ananuii
-HBIX 3aJ]aHUH, B tecrte BBITIONIHEHO Ornenka «Xopouio» (4)
MO3BOJISIOIIAS Oonee 75-89% 3ananuii
HU3MEPUTh B tecte BBITIOMHEHO Onenka «Yoogremso-
YPOBEHb 3HAHHIA. 60-74% 3amanuii pumenvHo (3)
B tecte BBITIONTHEHO Ornenka
meHee 60% 3ananuit «Heyooeremeo-
pumenvroy (2)
Bonpmas yacts Ouenka
onpeleIeHU He «Heyooseremeo-
MpeJICTaBJICHa, TU0O pumenvHo» (2)
MpeCTaBIICHA C
rpyOBIMH OIIHOKaAMHU.
2. | Ompoc dopma padoTHI, Bompocs k IIponemonctpupoBanbl | Orienka «Omauurnoy (5)
KOTOpast OTIpoCy npearnoaracMbie
MO3BOJISIET OTBETHI; TPABUILHO
OLICHUThH KPyro3op, HCTOJB30BaH aJrOPUTM
YMEHHUE JIOTUYECKH 000CHOBaHUI BO BpeMs
MOCTPOUTH OTBET, paccyxJeHuil; ecTh
YMEHHE JIOTHKA PACCYXICHHH.
MIPOJIEMOHCT- IIponemonctpupoBansl | Onenka «Xopouwioy (4)
pUpOBaTh npe/noJaraeMbie
MOHOJIOTHYECKYIO OTBETHI; €CTh JIOTHKA
peyb U UHbBIC paccyxJeHu, HO
KOMMYHUKATHUBHBI HETOYHO HCIIOJIB30BaH
€ HaBBIKW. Y CTHBIN AITOPUTM
orpoc obdnamaer 000CHOBaHUi1 BO BpeMst
OONBIIMHA paccyxaeHui 1 He Bce
BO3MOXHOCTSMH OTBETHI MOJIHBIE,
BOCIUTATEIBHOTO IMponemoncTpupoBansl | OrieHKa
BO3JIENCTBHS, MpearoaraeMele «¥Yooeremeopumenvroy
CO3/1aBast yCIOBUSI OTBETHI, HO (3)
s HETNPABUIILHO
He(OPMATBHOTO HCTOJIB30BaH aJrOPUTM
OOIIICHUSI. 000CHOBaHUI BO BpeMst
paccyXJIeHui;
OTCYTCTBYET JIOTHKA
PacCyXIeHUH; OTBETHI
HE TOJIHbIE.
OTBeTEHI HE Onenka
«Heyoosnemeopumenvt
MIPEe/ICTaBJICHBI.
o» (2)
3. | AuguBuayaabHa | Cpenctso ITepedenn IIponemonctpupoBano | Orenka «Omauuroy (5)
sl KOHTPOJIbHASL | IPOBEPKU 3aJlaHui, [MOHMMAaHUE METOIUKH
paGora BIIQJICHUS BXOJISIINX B | PEUICHHS 33JIa4H U €€
HaBBIKAMH KOHTPOJIbHY NIPUMCHCHHE. Pemenne
MIPUMEHEHUS 10 paboTy KayeCTBEHHO




MOJTYYCHHBIX
3HAHUU O 3apaHee
ONPEACICHHON
METOAMKE JJIs
peuieHus 3a1ad.

0 opMIICHO
(akKypaTHOCTB,
JIOTUYHOCTB).
Hcnonb3oBan
TpaJULIMOHHBIA WIIN
HETPaJIUIIMOHHBIN
MOAXO K PEUICHUIO
3a/1aud. 3agaqa penieHa
MIPaBHIIBHO.

IIponeMoHCcTpHUpOBaHO
MMOHUMAaHUE METOIUKHU
peuieHue u ee
npuMmeHeHue. Peiienue
3a/1a4d IPABUIBHO
odopmiieHo. 3a1aua
pelieHa NpaBUIbHO.
EcTtb oTnenpHbIe
3aMEYaHMUS.

Onenka «Xopouto» (4)

IIponemoHcTpUpOBaHO
[TOHUMAaHNE METOIUKH
pPeIICHUA U YaCTUIHOC
€¢ NIPUMEHEHUE.
3agaua pelieHa
HaCTUYHO.

Onenka
«Yoosnemeopumenvno»

©)

3amaua He perieHa.

Orenka
«Heyooenemeopumenvi
o» (2)

B Tecte BLIOIHEHO
MeHnee 60% 3amaHui

«He 3auTeno»

IK3aMeH

Kontponshoe
MEpOIpUATHE,
KOTOpO€e
MPOBOJUTCS 11O
OKOHYaHHUH
W3y4eHUs
JUCLUTUINHBL.

Bomnpocs k
JK3aMeHy

IokazaHo 3HaHUEe
TEOPHUH BOIIPOCA,
TOHSATHITHO-
TEPMUHOJIOTHYECKOTO
amnmapara
JUCIUILTAHBL; YMEHUE
aHAJTM3UPOBAThH
npodiiemMy,
COJICPIKATEIILHO U
CTHIICTUYCCKU
IPaMOTHO U3JIarath
CYThb BOMPOCA; NIyOOKO
MOHUMATh MaTePHA;
BIIaJICHHE
AHAJIMTUYCCKUM
CITIOCOOOM H3JI0KEHUS
BOIPOCA, HAYYHBIX
UJei; HaBEIKAMHU
apryMeHTaIuy 1
aHanmu3a (haKkToB,
COOBITHH, IBJICHHH,
MIPOLIECCOB.
BricTaBisiercs
oOyuaroniemycs,
TIOJTHO, TIOIPOOHO U

Ouenka «Omauuno» (5)
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Ir'paMOTHO
OTBCTHBHIIEMY Ha
BOIIPOCHL ounera u
BOIIPOCHL
OK3aMEHaTopa.

ITokazaHo 3HaHUE
OCHOBHBIX
TEOPETHUECKHUX
MOJI0KEHUH BOIPOCa;
YMEHHE aHAJIM3UPOBATH
SIBJICHUS, (DaKTHI,
JICUCTBUA B paMKax
BOIPOCA;
coJiepKaTeNbHO U
CTUJIUCTHYECKU
TPaMOTHO M3J1araTh
CyTh BOIIpOCa, HO
HUMEET MECTO
HEJ0CTaTOYHAS
ITOJIHOTA OTBETOB T10
U3JIaraeMoOMy BOIIPOCY.
IIponemoHcTpUpOBaHO
BIIa/ICHUE
AHAJIMTUYCCKUM
CIIOCOOOM H3JIOKEHUS
BOIPOCA W HABBIKAMH
apryMeHTaluuH.
BricTaBnsieTcst
oOydJaroremycs,
ITOJTHOCTBIO
OTBCTHBUIIEMY Ha
BOIIPOCHI OmiieTa u
BOITPOCHI
JK3aMeHaTopa, HO
JOMYCTUBIIEMY IIpU
OTBETax
HE3HAYHUTEIbHBIC
OIIHMOKH,
YKa3bIBaIOIINE HA
Halu4ue
HECUCTEMHOCTU U
po0EJIOB B 3HAHUSX.

Onenka «Xopouto» (4)

ITokazaHo 3HaHHe
TEOpUH BOIIPOCa
(dparmeHTapHO
(memonHOTA
U3JI0KEHUS
nHpOpMAIINH;
OIepUpOBaHHE
TIOHSTUSIMH Ha
OBITOBOM YPOBHE);
YMEHUE BBIJICIUTh
IJIaBHOE,
chopMyIupoBarthb
BBIBOJIBI, TOKA3aTh

OneHka
«Yoosnemeopumenvro»

()

21




CBsI3b B IOCTPOCHUU
OTBETa HE
MIPOJICMOHCTPHUPOBAHO.
Bnanenue
aAHATUTUIECKAM
CITOCOOOM HM3JI0KEHUS
BOIIPOCA U BIIaJICHUE
HaBBIKaMU
apryMEHTAIIH He
MIPOJICMOHCTPHUPOBAHO.
OO6yuatromuiics
JIOTTYCTHIT
CYIIIECTBCHHEBIC
OINMUOKH MPHU OTBETAX
Ha BOTIPOCHI OMJICTOB U
BOIPOCHI
JK3aMEHATOpA.

3HaHue TOHSITUHHOTO
anmapara, TCOpHH
BOIpOCa, HE
MIPOJACMOHCTPHUPOBAHO;
YMEHUE aHAIN3UPOBATh
y4eOHBIN MaTepHual He
MIPOJACMOHCTPUPOBAHO;
BJIaJICHHE
AHAINTHYECKUM
CIIOCOOOM H3JIOKEHUS
BOIIPOCA U BJIaJICHUEC
HaBBIKAMH
apryMEHTAI|H HEe
MIPOJCMOHCTPUPOBAHO.
OO0yuatomuiics He
OTBETHUJI HAa OIWH WUIIH
JIBa BOIIpoca OuseTa u
JIOTTOJTHUTEILHEIE
BOIPOCHI
9K3aMEHATOPA.

Orenka
«Heyooernemeopumenvi
o» (2)
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIBI,
HEOBXO/IUMBIE /111 OIEHKHW 3HAHWI, YMEHUIA, HABBIKOB ¥ (MJIN) ONIBITA
JEATEJbHOCTH, XAPAKTEPU3YIOIINUX TAIIBI ®OPMHUPOBAHWSA KOMIETEHIIUIA
B ITIPOIIECCE OCBOEHHS OBPA3OBATEJIBHOM ITPOT' PAMMBI

OueHovHble cpeacTBa AJIsl IPOBEACHHUS TEKYIIero KOHTPOJIst
Texymuii KOHTPOJIb OCYIIECTBISETCS MpEnoAaBaTeIeM JUCHUIUIMHBI IPU MPOBEICHUM 3aHATHHA B
(bopMe TeCTOBBIX 3aJlaHUil, YCTHOTO OIPOCa U PACYETHOU PabOTHI.

OIIK-4. Cnoco6eH 000CHOBBIBATH M PeaIM30BLIBATH B NMPO(eCcCHOHATBHOMH 1esiTeIbHOCTH
COBpPeMEHHbIE TEeXHOJIOTMH C HCHOJIb30BAHMEM MNPUOOPHO-UHCTPYMEHTAJNBHON 0a3bl U
HCII0JIb30BATH OCHOBHbIE €CTeCTBeHHbIE, OHMo1ornyeckue U npogeccuoHalbHble NOHATHS, a TAKKe
METO/IbI MIPH pPeleHnH 001menpodeccuoHAIbHbIX 32124

OIIK-4.1 MWutepnpeTupyeT M HCIOIB3YET OCHOBHBIE €CTECTBEHHbIC, OHOJOTHYECKHE U
npo¢eCCHOHATBHBIE TIOHATHUS U METOJIBI JUIs PEeUIeHUs 00IenpodecCnOHaIbHBIX 3a/1au.

IlepBbiii 3Tanm (MOPOroBOl YypoOBeHb) — MOKa3biBaeT C(HOPMHUPOBAHHOCTH IMOKAa3aTeJIA
KOMIICTEHUUHA <«3HATb»: OINPCACICHUA OCHOBHBIX MATCMATUYCCKUX HOH?ITI/If/'I, MaTE€MaTU4YCCKYIO
CHUMBOJIUKY, OCHOBHBIE aKCHOMBI, TEOPEMBI U 3aKOHOMEPHOCTH, KOTOPBHIM MOIYMHSIOTCS MAaTEMAaTUYECKUE
IIOHATHUSA, OCHOBHBIC HpI/IéMBI A0Ka3aTCjIbCTB TCOPEM MW MATCMATHYCCKHUX YTBepH(HGHHﬁ, METOAbI
MaTEeMaTHYECKOT0 aHalln3a, aHAIUTUYECKOM TeOMETPHH, THHEHHOI anreOphl;

TecToBble 3a1aHNA 3aKPbITOI0 THIIA

1. Matpwuiia Ha3pIBaeTCs KBAPATHOU, €CIIH. ..(8bl0epume 00uH eapuanm omeema)
a) YMCJIO €€ CTPOK MEHBIIIE YHCIIa CTOJIOIOB;

0) 4KCIIO €e CTPOK PaBHO YHCIY CTOJIOIOB;

B) YHMCIIO CTPOK OOJIBIIE YUCIIA CTOJIOIOB;

T') BCE JICMEHTHI TJIaBHOM IMaroHaly HYJIH.

2. Ecin nBa HEHYJEBBIX BEKTOpA JIeXKAT Ha OJHOM NPSIMOW WM Ha MapajUIeNIbHBIX MPSIMBIX, OHU
Ha3bIBAIOTCA...(6b10€pUMe 00UH 6apuanm omseema)

a) KOJUTHHEAPHBIMHU

0) KOMIUTAaHAPHBIMU

B) paBHBIMH

) COHanpaBJeHHbIMH

3. CkaJsipHBIM TPOM3BEJCHUEM JBYX BEKTOPOB HA3bIBACTCS IPOU3BEACHHUE...(6blOEepUme 00uH
eapuanm OI’I’l6€7’I’lCl)

a) UX MOJYyJIeH;

0) uX MOAyJel, yMHOKEHHOE HA CHHYC YTJIa MEX/1y HUMH;

B) UX MOJYJIEH, YMHO’)KEHHOE Ha TAaHT€HC yIila MEeXAY HUMU;

T') UX MOJYJeH, YMHOXEHHOE Ha KOCHHYC YTJIa MEX]Ty HUMHU

4. JlnuHa OTpe3Ka, 3aJaHHOTO KOOpJWHATAMH Hayajla W KOHIA omperensercs mo (opmyie:
(6v16epume ooun eapuanm omeema)

a) AB =/ (xz — x1)2 + (y2 — ¥1)?

6) AB = (x; + x1)* — (¥2 + y1)?

B) AB = (x; — x1)® + (y2 — ¥1)?

) AB =/ (x; + x1)% — (¥ + ¥1)?

23



5. MHOecTBO nepBOOOpa3HbIX A QyHKIuN f(x

gapuanm omeema)

a)

1

F(x) ==e%*b 4+ C

a
6) F(x) = e¥™*P + ¢

1
B) F(x) = ea*™? 4 ¢
r) F(x) = ae®™*? + C

Kiroun

) = e%*P ynveer Buz...(6b16epume ooun

SHEIRd I e

o (o= [» oy

6. Hpolmmaﬁme meKcm u ycmarnoseume coomeemcmeue
ypaBHeHI/Ie Hp?[MOf/'I Ha ITNIOCKOCTH MOXCT HMCTb paSJII/I‘-IHBH\/JI BUJ B 3aBUCUMOCTHU OT YCJIOBHA.
CooTHecute YPaBHCHHC HpHMOﬁ C TUIIOM, KOTOPOMY OHO COOTBCTCTBYCT

1 X n Yy _ 1 a) | YpaBHeHHUeE MPsIMOiA, IPOXOSIICH yepe3 2 3a1aHHbIe
a b TOYKH
2 Ax+By+C=0 0) | YpaBHEHHUE IIPSIMOIi C YIIIOBBIM KO3 PHUIIUECHTOM
3 y=kx+b B) [TapameTpuueckoe ypaBHEHHE MPSIMOI
4 Y= _X7X% D VpaBHEHHUE NIPAMOIA, IPOXOAALIEH Yepe3 3aJaHHYIO
Y2—YV1 X227 X TOYKY
5 Y=y =k(x—xp) n) | OOmiee ypaBHEHHE TTPSIMON
e) | YpaBHEHUE NPsAMON «B OTPE3KAX»
3anumunTe B Ta0IMILy BEIOpaHHbIE OYKBBI 0]l COOTBETCTBYIOIIUMU LU paMU
1 2 3 4 5
e i} 0 a r

Bropoii 3Tran (NIpoABHHYTHIN YPOBEHB) — MOKA3BIBAET C(POPMUPOBAHHOCTH MOKA3ATEIS

KOMIICTCHIUHN «YMETb»: aHAJIM3UPOBATH 3a7a4y, BbIACIIASA €€ 0a3oBbIC COCTaBJIAOIIUC, IPUMCHATDH

HMMEIOLIYIOCS TEOPETUYECKYIO 0a3y K PEIIEHUIO AIEMEHTapHbIX 33/1a4;

1. Jlnmuna Bextopa d =(3;-4;0) pasHa...

2 6 3
2. lanamatpuna A = |1 —1 4 |. IlpousBenenue 3neMeHTOB e€ MOOOYHON JMArOHANN PABHO...
5 -2 8

3. YrnoBoii koapdunuent mnpsmord 5S5x — 20y + 12 =0 paseH

JeCATUYHOM 1poon).

382131—[[/"[ OTKPBITOI'0 THUIIA

4. TIpousBoaHast GyHKIMU y = 6 — 2x* + %xs B TOUKE Xy = 1 paBHa...

5. Ilpenen pynkmuu lim,_,q

9x2—-7x+1
3x2+4x-2

paBeH. ..

(OTBCT NpeaACTaBUTb B BHUIC
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Kiroun

5

-15

0,25

-5

gk~ wN e

3

Tpernii 3Tan  (BBICOKMII ypPOBeHb) — TMOKa3biBaeT C(OPMHUPOBAHHOCTD MOKa3aTesIs
KOMIIETEHIIUH «MMeTh HABBIKM»: [IEPEBO/IUTh PEANIbHYIO 3a7auy Ha MaTEeMaTU4ECKUH sI3bIK, BBIOMPATh
METOJ] €€ PEIICHUS] CTPOUTH MPOCTEHIINEe MaTeMaTHYeCKHe MOAETH IpPU PEIIeHUH NMPO(heCcCHOHAIBHBIX
3ajJ]a4, CaMOCTOSITEIbHO PACIIUPSTh U YIIyOJIATh MaTeMaTUYECKUE 3HAHUS.

IIpakTuyeckue 3aJaHuA:
1. Ilpennpusitue BbIIyCKaeT MPOAYKLHIO JBYX BHJAOB, HUCIOJIB3YS IPU 3TOM TpHU BUAA ChIpbs. IlycTh

1 3
HOPMBI pacxoja Chlpbs xapaktepusyrorcs martpuneilt A = (4 2 |. CTouMOCTh €AMHUIBI KaXKI0TO
5 1

o 2 o o
TUIIA CBIPBA 33J]AETCSI MATPULIEH-CTOIOIOM P = ( 4), a IUIaH BBIMYCKA NPOIYKIIMU MaTPULEH-CTPOKOM

B = (100 200 300). OnpenenuTh 3aTpaThl W OOIIYI0 CTOUMOCTH CBIPbs, HEOOXOIUMBIC IS
JAHHOTO TJIAHOBOTO BBIMTYCKA MPOAYKIIUU.

B omeem 3anucamu 3nauenue obweti cmoumocmu Colpvsi.

2. YcTaHoBUTh, OOpa3yeT M 3aJaHHasg CHUCTeMa BEKTOpOB ©0a3suc B mpocTpaHcTBe Rj
a; = (3;2;-2),a; = (6;4;,—4),a; = (1;1; -1).

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

3. Pemmmts 3amauy Ko mis muddepennuansHoro ypasaenus y' = —y, y(0) = 1.

B omeem 3anucams 3nauenue, Kk KOMOPOMY CIMpPeMUMCs peueHue npu X — ~+oo.

4. Cmepu mpubnmxaercs K ropoay NpSIMOIMHEHMHO CO CKOPOCTHbIO, KOTOpas H3MEHSIETCS IO 3aKOHY
V=2t+1 raet — Bpems B cekyHnax. HaliTu myTb, KOTOpBIA NPOWUIET CMEpUY 3a IMPOMEKYTOK

1

BpeMenu oT t1=1 ¢ 10 t,=3 c.
2x 1

4 2

5. Pemmts ypaBHeHHE

-

Kiroun

CornacHo hopmyiie 3aTpaThl CHIPhS COCTABISIOT
§S=BA=(100-1+200-4+300-5 100-3+200-2+300-1) = (2400 1000)
OO0111yI0 CTOUMOCTD CHIPbS BBIYUCIUM 10 (hopMyIie:
Q =SP =2400-2+ 1000 -4 = 8800
OtBet: 8800

Cornacno kpurepus 6asuca B Rn, cucrema BekTopos a,, 8,, 8, 00pasyer Oasuc, Toraa u

TOJIBKO TOT/Ia, KOTJIa OIPEIEIIUTENb, COCTABICHHBIA U3 KOOPAMHAT BEKTOPOB, OTJIMYEH OT HYJIS.
Bbrancianm 3ToT onpeaenuTens:

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

=3(-4+1)-6(-2+2)+1(-8+8) =0.
CnenoBaTenbHO, CHCTEMA BEKTOPOB &, , d,,d, He 00pasyeT 6a3uc B npocTpaHcTse Rs.

OTtBer: He 00pa3yer.
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Vpapuenue Y =—Y apnsercs auddepeHIuanbHbIM ypaBHEHHEM 1-To mopska ¢
pazzaensomuMucs nepeMeHHsIMU. COrflacHO alroOpUTMYy PELICHHUs HaiieM cHavaia olriee

d d
petuenue. 3amenum Y’ Ha d_i HOJYyYHM Y —Y. YMHOXXUM ypaBHEHHE Ha% (y=0) u
y

dx
MOy YHM: ay =—dx.

[TpouHTerpupyeM NOIYyYEHHOE PABEHCTBO:

In|y| =—x+In|C|, rae C—const u In|y|=Ine™ +In|C| = y =Ce™ — obuiee
peleHue.
Haiinem pemenue 3anaun Komm, noacraBus B ob1ee permenue x=0 u y=1:
1=Ce°=C=1.

WTak, nony4uin pemienue 3aaauu Komu Yy =€
HccnenyeM NoBeACHNUE PEILIEHUS TP X —> 400!

L .1 1
lime™=Ilim=—=—=0.
X—>+0 x—+0 @8 4op
Takum oOpaszom, mpu X —> 400 peuieHue 3agaun Komm crpeMures K HyJO.

Otser: (.

IlepemenieHne TOYKH, IBUKYIIEUCS 11O MPSIMOM CO CKOPOCTBIO V=V (t) , 38
b
IIPOMEXYTOK BPEMEHH [a; b] , BBIUUCIIAETCS 110 popmyie S= _[V (t)dt
a
CrnenoBarenbHO, IIyTh, KOTOPBIN IPOMAET CMEPY 3a IPOMEXYTOK BpEMEHH OT t1= 1¢ 1o
t,= 3 c. paBen

3 2 3
S :!(2t+1)dt= 2.5+t 1 = (¢ +t)L —(9+3)—(1+1)=10(w).
OtBet: 10 m.

3anuiem IIPaBUJIO BBIYHUCIICHU ONIPEACITUTEIIA BTOPOI'O MopsaaKa
a1 A1z
|a a | = aq1 "0y — Qqp " Ayy , IOACTABUM UMCIOIIUCCA 3HAYCHUA !
21 22

|24x ;|=2x-2—1-4=0,

4x — 4 =0,
4x = 4,
x =1.

OtBer: x = 1.

OneHoYHBIE CPeICTBA A1 NPOBEICHUs POMEKYTOUYHOM aTTecTANNU

IIpomerxyTouHas arTectanus NpoBoaUTcs B opMme dk3amMeHa B 1 cemectpe.
Bonpocsl 115 3k3ameHna

Bonpocsl 115 3k3amena

1. Marpunpsl. Buger matpuin. [ledicTBus Haja maTpuiiam. DJIEMEHTApHBIE MPeoOpa3oBaHUs HaJ

MaTpunamu.
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BOXoN O A~W

11.

12.

13.
14.

15.

16.

17.

18.
19.

20.
21.

22.
23.
24,

25.

26.
217.
28.
29.
30.

31.
32.

0.

OcHoBHBIE MOHATUS M CBOICTBa ompenenutenceil. Beluncnenuwe omnpenenureneit 2-ro u 3-ro
MOPSIIKOB.

OOpatHas marpuna. Haxoxxaenue oOpaTHOM MaTpUIIbI.

Cucrembl TMHEHHBIX alreOpandeckux ypaBHeHU. OCHOBHbIEC TOHATHUS U ONPEIEICHUS.

Pewienre cucrem nmuHEWHbBIX YpaBHEHH MeTo10M Kpamepa

Pemmenue cucreM JIMHEHHBIX ypaBHEHUH METOJI0OM OOpaTHOW MaTpPHUIIBI.

Pemenue cucreM TMHEWHBIX ypaBHEHUH MeToI0M ["aycca.

HccnenoBanue cucteMbl Ha COBMECTHOCTh. Teopema Kponekepa-Kanemu.

OpnHOpOo/IHBIE CUCTEMBI JIMHENHBIX YpaBHEeHUN. DyHAaMeHTaIbHasl CUCTEMA PELICHU.
KommiekcHble umcna. AnreOpanueckas, TpPUTOHOMETpUYECKas U ToKa3aTeslbHas (opma
KOMIIJIEKCHOT'O YHUCJIa.

['eomeTpuyeckass MHTEpHpeTanuss KOMIUIEKCHBIX 4uceld. Moayib M apryMeHT KOMILJIEKCHOIO
YUCIIA.

JeiicTBUs HaJ KOMIUIEKCHBIMH YHCIAaMH B  aireOpandyeckod, TPUTOHOMETPHUYECKOH H
MOKa3aTenbHON (opMme.

®opmyna Myaspa. M3Bneduenne KopHs N-i CTENEHU U3 KOMIUIEKCHOTO YHCIIA.

MHuorounensl u ero genurend. KopHu MHorowieHa. Meroapl pas3inoKeHHE MHOIOWIEHa Ha
MHOHUTEIH.

Paznoxxenne mMHorounena Ha Muoxutenu. Cxema ['opuepa. Teopema besy. OcHoBHas Teopema
anreopsl.

OcHoBHbIE OHATHS CBOOOIHOTO BeKTOpa. JInHeiHble onepanuy Hajl BEKTOPaMU B KOOPIMHATHON
dopme. bazuc B TpexmepHOM npocTpaHcTBe. Pa3noxkeHnne BeKTopa 1o opTam.

CkasipHOE TNPOM3BEICHUE JBYX BEKTOPOB M €ro CBOWCTBA. BblunciieHHue CKalspHOIro
MIPOU3BEICHUSI BEKTOPOB B KOOPJMHATHOM (opMe.

[TpunoskeHus CKaIsipHOrO IPOU3BEIECHUS.

BekTopHOe mnpou3BeAeHUE [IBYX BEKTOPOB M €ro CBOWCTBa. BplunciaeHue BEKTOPHOTO
NIPOM3BEACHNUS BEKTOPOB B KOOPIMHATHOM (hopme.

['eomeTpuyeckuii CMbICH BEKTOPHOTO Npou3BeAeHUs. [IpuokeHnss BEKTOPHOTO MTPOU3BEICHUS.
CMelmiaHHOe TIPOM3BEACHHE TpEX BEKTOPOB U €ro CBOWCTBA. BbluuciieHHe CMeENaHHOIo
IPOM3BEACHUS BEKTOPOB B KOOPJIMHATHOM hopme.

["'eomeTpryeckuil CMBICI CMEIIAaHHOTO Tpou3BeieHus. [IpunokeHus: cMelaHHOro MPOU3BEACHHUS.
Cucremsl koopauHaT. OCHOBHBIE 33/1a41 AaHATUTHYECKON FEOMETPUN HA TIIOCKOCTH.

Jlunuu mepBoro mopsinka. OOmiee ypaBHeHue mpsiMoil. VccrnemoBanue oOIIero ypaBHEHUS
IPSIMOA.

Paznuunble BuABl ypaBHEHUS MNPSAMON Ha IUIOCKOCTH: YpaBHEHHME MPSIMOW C  YIJIOBBIM
K03 puureHTOM. VYpaBHEHHE TMpPsSMOH, NPOXOAALIeH uepe3 JaHHYI TOYKY B JaHHOM
HaIpaBJIEHUU. Y paBHEHUE My4Ka MPSAMBIX, IPOXOSAIINX Yepe3 JAHHYIO TOUKY.

YpaBHEeHHE NPSAMON, IPOXOIAILEH Yepe3 IBE JaHHBIE TOUYKU. Y PaBHEHHUE MPAMOU, MPOXOASIIECH
yepes JaHHYI0 TOUKY NapajljiesIbHO HAMPaBJISIOIIEMY BEKTODY.

YpaBHEeHHE NpPsAMOM, NPOXOAALIEH 4Yepe3 NaHHYI TOYKY IEPHEHAUKYISIPHO HOPMaJbHOMY
BekTOpy. HopmanbsHOE ypaBHEHHE ITPSAMON.

B3auMHOe pacronokeHue ABYX MNPAMBIX. YCIOBHUS MapajuIeIbHOCTH U MEPHEHAUKYISIPHOCTH
JBYX TPSMBIX, TAHT€HC YIJIa MEXIY ABYMS NpAMbIMU. PaccTosHME M OTKIIOHEHHE OT TOYKHU JI0
IPSIMOA.

Kpussie Broporo nopsiaka. OKpy>KHOCTb. DJIIUIIC.

Kpussie Broporo nopsaka. ['unepoona.

Kpussie Broporo nopsiaka. [Tapabomna.

[Tnockocts B mpoctpancTse. O011ee ypaBHEHHE TIOCKOCTH. HenonmHble o01ye ypaBHEHHS TTIOCKOCTH.
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33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.

60.

Pazmmunble Buibl ypaBHEHUs TUIOCKOCTH B IIPOCTPAHCTBE: YpPaBHEHHE IUIOCKOCTH, MPOXOIAILEH yepes3
JAHHYIO TOUKY, NEPIEHIMKY/ISIPHO HOPMATIBHOMY BEKTOPY. YPAaBHEHHE IUIOCKOCTH, IPOXOIIEH Yepes
TPH JaHHBIE TOUKHU. Y paBHEHHUE IJIOCKOCTH B OTPE3KaX Ha OCSIX.

HopmainbHoe ypaBHeHHE IUTOCKOCTH. OTKIIOHEHHE U PACCTOSIHUE OT TOYKHU [0 INIOCKOCTH.

B3anmHoe pacrionokeHue JByX IUIOCKOCTEH. YCIIOBUS NAPALIEIBHOCTH U NEPIEHIMKYISPHOCTU IBYX
IUIOCKOCTEH. YTOJI MEKTY IBYMsI ILIOCKOCTSIMU.

IIpsamass B mpoctpancTBe. PasnvuHble BUIBI ypaBHEHMs IPSAMOM B IIpocTpaHcTBe: KaHOHMYeCKue
YpaBHEHUS MPSIMOIA.

YpaBHEeHHE TIPSMOM, TpoOXoAsINell uepe3 1ABe JAaHHble Toukd. OONWE YpaBHEHUS TPSIMOM.
[Tapamerpuueckue ypaBHEHHUS IPSIMOM.

B3anmHOe pacnonmokeHuMe JABYX IPAMBIX B IPOCTPAHCTBE. YCIOBHUA IMAPAUIEIBHOCTH WU
HEPIEHIUKYIIIPHOCTU JBYX NPSAMBIX. Y TOI MEXKIY ABYMS IIPSMBIMU.

B3aumHoe pacnonoxeHue NpsIMOM M IJIOCKOCTU B IPOCTPAHCTBE. YCIOBUS MapajlIeIbHOCTH
IIPSIMOYU U TUIOCKOCTH.

VYciioBus NMEPHEHAUKYISPHOCTH TMPSIMOM M IUIOCKOCTH. YTOJI MEXAY NPSMOM MU IUIOCKOCTBIO.
Touka npeceyeHus NPsMOM U IJIOCKOCTH.

[Nonsarue Gpynkiun. Criocoos! 3ananust GpyHkuii. OCHOBHBIE CBOMCTBA (DYHKITHIA.

OcHoOBHbIE 35IeMeHTapHble (PyHKIMU. DneMeHTapHble pyHKuuu. Knaccudukanus pyHkuumii.
Crnoxusle pyaknun. O6parubie pyakinn. HesBabie Gyakmn. MHOroO3HauHbIEe ()yHKIIHH.

IIpenen uncnosoii nocienosarenbHocTU. [penen pynknuu. OAHOCTOPOHHKE TPEAEIbI.
BeckoHeuHO Masbie BeTMYMHBI M UX CBOMcTBa. CpaBHEHHE OECKOHEYHO MAJIBIX BEITMYMH.
beckoHeuyHo Oombllle BeIMYMHBI U UX CBOHCTBA. CBfA3p MeXAy OECKOHEUHO MajbIMH U
0ECKOHEYHO OOJIBITUMH BETHUYNHAMHU.

OcHoBHbIE TEOpEMBI 0 IIpenenax. IlepBbiil U BTOpoi 3aMeyaTebHble IPEIEIbl.

[Tonsarue menpepsiBHOCTH GyHKIMU. Touku paspbiBa GyHKIMM 1 uX Kinaccudukanus. CBoiicTBa
HENpPepbIBHBIX (PYHKIUHA.

3ajau, OPUBOJAIIME K TMOHATUIO NPOM3BOAHOM. OrpeneneHue U TeOMETPUYECKHM CMBICIT
npousBoaHol. Juddepenuupyemocts pyHkuuii. [Ipon3BogHbIE BBICIIUX TOPSAIKOB.

Cxema BblUMCIEHUS Mpou3BOAHON. [IpoM3BOIHBIE OCHOBHBIX JJIEMEHTApHBIX (DYHKLHUH.
Jlorapudgmuueckoe auddepeHurpoBaHue.

[IpaBuna nuddepenunposanud. IlponszBogHas cinoxHoW U obpatHOW ¢yHkiuu. [IponsBonHas
HESIBHOW (DyHKIIMU.

[lonsiTue u cBoiictBa nuddepenumana. [lpumenenne muddepeHnmrana B HPUOTHKEHHBIX
BbIuucieHusX. Jngdepeniuansl BEICIINX TOPSIIKOB.

Bospactanne u yObiBaHue ¢yHKIMH. OKcTpeMymbl (yHKuuu. Haunbonbliee M HauMeHblee
3Ha4YeHUs QYHKIUU Ha OTPE3KE.

BrinykiiocTs ¥ BOrHyTOCTb Ipaduka pyHkuuu. Touku nepernda. AcUMITOTHI rpaduka GyHKIUH.
OO0mas cxema uccae1oBaHust QYHKIMHA U ITOCTPOEHUS HX Tpa(UKOB.

[TepBooOpasnas ¢ynkuus. CBoiicTBa HeompeneaEHHOro MHTerpaia. MHTerpaibsl oT OCHOBHBIX
3JIEMEHTAPHBIX (QYHKIMH.

HenocpencrtBennoe wuHTerpupoBanue. MHTerpupoBaHHe METOAOM 3aMEHbl MEPEMEHHOM U IO
4acTsM.

WuTerpupoBaHne palioOHAIbHBIX alredpandeckux QyHKIUH.

[loHsiTHE M TEOMETPUUYECKHUH CMBICI OIpenenéHHoro uHrerpana. CBOHCTBAa ONpPENEIEHHOTO
MHTErpana.

OnpenenéHuplii nHTErpai Kak QyHKIUSA BepxHero npeaena. @opmyna HeroTona-Jleiibnuna.

IIpuMepsI NPAKTHYECKHUX 32IaHUI K IK3aMeHy

3 . 2
Beraucnute npenensr: g) lim (1+ gj - 6) lim 2sin“ x _
x—0 X x>0  5x
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10.

11.

12.

13.

14.

15.

16.

17.

18.

OxpyxHOCTh X? +y? =100 KacaeTcs >IUIHICA B KOHIAX ero 60ibmoii ocu. COCTaBUTh

ypaBHEHUE 3IUIUIICA, €CIIH €T0 SKCUEHTPUCHUTET paBeH 0,6.
1

Hccnenosath QyHKIUIO Y = 273 ma HETPEPBIBHOCTD.
x+2_y _z-1 . 3_y-1_z-1 [Tpu kakoM t OHU MepPIIECHAUKYIAPHBI?
2 -3 4 t 4 2

CocTaBUTh YpaBHEHUE OKPYKHOCTH, IIPOXOIAIICH Yepe3 TOUKY A(Z; 6), €CJIH e¢ LICHTPOM

JlaHbl ipsiMbIE

sBisiercst Touka C (— 1 2) .

4\ 21
Beraucauts npeaenst: a) lim (1+ —1) ; 0) lim

X—»0 — xewx3+5
-3 0 0 O
2 2 00
Breruncauts OIpECaACIIUTECIIb:
1 3-10
-1 5 3 5

Haittn sxcuenTpucutet runep6oisl 25x2 —36y? =900 . [ToCTpOHTH KPUBYIO.
CocTaBUTh YpaBHEHUE IJIOCKOCTH, KOTOPAs IPOXOIUT Yepe3 Touky M (3; -2;— 7) napauieNbHO
MJIOCKOCTH 2X+ Y —32+5=0.

X+2y+ 7=4,
Pemnth cuctemy JTMHEHHBIX ypaBHEHUN 3X-5y+3z=1, .
2Xx+7y— z=8.
Haiiti 06beM TeTpad/ipa, HOCTPOEHHOTO Ha BEKTOpax: d =1 —2] + k,b=3+ 2]+ kK,C=1- k.
x+3y— 4z=5,
Pemuth cucreMy nTUHEHHBIX YpaBHEHUM 2x -3y + 6z =11,

8x -3y +10z = 21.

o Jl+x -1
Beranciuts npezen: lim ———.
x—=0 X
Haiity niomaas napasiienorpamMma, HOCTPOEHHOTO Ha BEKTOpax d =51 —4] +7K u

b=i+]-2k.
CocraBuTh ypaBHEHHE MapaboJIbl C BEPUIMHON B HaYaje KOOPAHHAT, €CII ee (POKyC HaXOAUTCS B
T. F ( -5 0). CocTaBuTh ypaBHEHHE JUPEKTPUCHL.

HccnenoBath Ha HenpepbIBHOCTH B Touke X =0 dyHKIMIO Yy = Boruncnuts pabory,

T

3+5*
coBepmiaemyio cuioii: F =3I —2 j—5k , korma Touka ee mpuIIOKEHHS TIEPEMENIASTCS U3

nonoxenns A(2; —3;5) B nonoxenue B(3; —2;-1).
Janst toukn A(-2; 3;-4), B(3;2;5), C(L —12), D(3; 2,—4). Beruncants yron Mexiy
BEKTOpaMHU: AD u CB.

x+1 2x+1 x+1 2x+1
Hatitu npenensr: a) lim (—Zj ; 6) lim (—zj :

Xx—>0\ X — X—o \ X —
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V2X+7-3
24x-2
20. Jausi Touxn A(L —3;—4), B(-1 0; 2), C(2; —4;-6), D(L 1 1). Oupenenuts yron Mexy
BEKTOpaMH AB u C—DHaﬁTn npezaenst: a) lim s!n 3x :0) Iim C0s 3x
x=>0 Sin8x " x—0 c0sS8X
21. TIpoBepHTh, KOMIUTAHAPHBI JTH BEKTOPBI d = (3; 4; 5), b=7+2j+2k u C= (9; 14; 16).

19. Beruucnuts npexen: lim
x=1 X

22. Haiitu pemenue auddepennuansuoro ypapaenus XYYy =1— x° ;
23. Haiitu pemenune auddepennuansuoro ypapaenus (XY — x° )Yy = yz;

3y _

24. Haittu pemenne quddepeHuuansHoro ypasaenns Y — —— = X ;

25. Haiitu pemenue mupdepenuunansaoro ypasuenus Yy’ —5y + 6y =0;
26. Haiitu pemenne nuddepennuansuoro ypasuenus Y — 7y’ + 6y =12, y(0) =1, y'(0)=4.

27. HaiiTi BTOpYIO MPOM3BOIHYIO )" OT QyHKIMK Y = arcsin X.

X
28. Haiitu acumnToTs! rpaduka GpyHKIuu Yy = 5—1 .
X —

29. Haiitn Heonpenenénnelii unTerpan | arcsinxdx.

30. Haiitu npoussoanyio bpyukuun y = (59 + 3)*,

4. METOAUYECKHUE MATEPUAJIbI, OTPEAEJAIOIUE ITPOLUHELYPbI
OLIEHVUBAHUS 3HAHUI, YMEHUM, HABBIKOB U (UJIN) OIIBITA JTESATEJIBHOCTH
Tekymmii KOHTPOJIb

Omnpoc Kak CpeACcTBO TEKYIIEr0 KOHTPOJIS MPOBOIUTCS B (POPME YCTHBIX OTBETOB Ha BOIPOCHI.
CryneHT oOTBe4aeT Ha TIOCTaBJIEHHBIM BONPOC cpa3y, BpeMs Ha NOJAIOTOBKY K OTBETy HeE
IIPEA0CTABIIACTCA.

[IpakTHueckue 3aJaHUsl KaKk CPEACTBO TEKYIIETrO KOHTPOJISI MPOBOASTCS B MHCbMEHHOH (opme.
CryneHTy BblAaeTcs 3alaHue U npepocTasisiercs 10 MUHYT U1l TIOATOTOBKH K OTBETY.

IIpomexyTouHast aTTecTANMA
OK3aMeH NpPOBOAUTCA B yCTHON Qopme. M3 3K3aMeHalMOHHBIX BOIpOcoB cocTaBisiercs 30
9K3aMEHAllMOHHbIX OmieToB. Kaxkaplii OMIET COCTOMT M3 TpeX BOINPOCOB, 2 TEOpPEeTHYEeCKUX U |
npakTuyeckuil. KoMmiuekT sSk3aMeHallMOHHBIX OWJIETOB TMpEACTaBiIeH B  y4eOHO-METOAUYECKOM
KOMIUIEKCE TUCLUIUIMHBI.
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