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OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIAHHUIO pa3pabaThiBaeTcs aJlalTHPOBAHHAS K OTPAaHHMYSHUSM X 3/10pOBbs paboyast
nporpaMMa JUCIHIUIUHEL (MOIYJIS).

Pabouast nporpamMma AUCIHUIUINHEL

HN30panHble riaaBbl BhICHIEe MaTeMaTUKH

paspabotana B cootBercTBUM ¢ PI'OC BO:!

®denepabHBIN rOCyIapCTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT BHICIIET0 00pa30BaHus - OaKajlaBpuar Mo HAIpPaBICHHUIO TOJATOTOBKH
44.03.05 TMemaroruueckoe obpaszoanue (¢ qByMs poduisiMu OATOTOBKK) (pruka3 MunoOpHayku Poccun ot 22.02.2018 1. No
125)

COCTaBJICHA HAa OCHOBaHUUN y‘IC6HOFO IJ1aHa:

Hanpasnenue noxrorosku: 44.03.05 ITeparoruyeckoe o6pazoBanue (¢ AByMs NPOGUISIMU OJATOTOBKN)
Hanpasnennocts (mpoduns): «MHPpOpMaTHKay 1 «DUIKUTAT-CIIOPT
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Pabouast nporpamMma o00peHa Ha 3aceJaHuH KadeIpbl

NnpopmaTuky, NpuKIAJHOH MATEMATHKHA U METOAMKH HUX NPenoAaBaHUs
TIpotokou ot 23.06.2026r npoTtokos Ne 11.
3aB. kadenpoit T.B. obynpko

Havanpuuk YOIT
TR
' H.A. lomanuna
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Hamnpagnenue noaroroeku: 44.03.05 Ienarornueckoe oopazoBaHue (¢ qByMs IPO(UISIMU TOATOTOBKH)
Hamnpasnennocts (npoduis): «MHpopMaTukay u «Dumkuran-coopt»
Paboyas mporpamMma JMCIMILINHBI «/130paHHbIE T71aBbI BBICIICH MATEMATHKI

1. HEJIM U 3AJIAYM OCBOEHUSI JUCLUTLIMHBI (MOJLYJIST)

Henp u3yyeHusi AMCUMIUIMHBL: TTOTyYeHHE 0A30BBIX 3HAHUH U (HOPMUPOBAHNE OCHOBHBIX HAaBBIKOB 10 MaTeMaTHKE, HEOOXOAUMBIX
JUI peUIeHUsl 337ad, BO3HHUKAIOIUX B MPAKTUYECKOW JESTeNbHOCTH, pPa3BUTHE JIOTMYECKOTO MBIIUICHUS; (OPMHPOBaHHE
HE0OXOIMMOT0 YPOBHS MaTEMaTHIECKOH ITOATOTOBKH JUIsl HOHMMAHHUS APYTUX JUCLHIUINH, H3y4aeMbIX B paMKax mpoduiis 00ydeHus.
3agayu M3ydyeHus JUCUMIIMHBI: (OPMUPOBAHUE CUCTEMBI 3HAHUI U YMEHUH 10 OCHOBHBIM pa3jellaM MaTeMaTuKH; obecreueHne
YCIOBUH U1l aKTUBHM3ALMM IO3HABATENBHOM MEATENbHOCTH OO0y4alomuxcss M (OPMHPOBaHUS y HHUX ONBITa MaTeMaTHYECKOH
JISSITEIbHOCTH B XOJ€ pEIIeHHs MPHUKIAJHBIX 33/a4, crnenuuyeckux Juis oO0JacTH MX NpOo(QEeCCHOHANBHOU esTelbHOCTH;
CTHMYJIUPOBAaHHE CAMOCTOSTENLHON MAESATENLHOCTH IO OCBOSHMIO COAEPXKAHHS JUCHHUIUIMHBI ¥ (QOPMHUPOBAHUS HEOOXOAMMBIX
KOMITETeHIINH; pOpMUpPOBaHNE HABBIKOB Pa0OTHI CO CIIEIHAIbHOI MaTeMaTHYECKOH JINTEPaTypOH.

Qbaacth npodeccuoHanbHoi aesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JJMCHUIIJIMHBI (MOAY.JIsT) B CTPYKTYPE OBPA30BATEJBHOM MPOI'PAMMBI

Huxn (pazgen) OIL: IBI.B.OI

2.1| TpeGoBanus k npeaBAPHTETHHOI MOATOTOBKE 06YYAIOIIEIOCS:

Coz(epn(aHHe JUCIHUIIIAMHBL 633preTC${ Ha MaTcpuajic:

MaremaTnka (IIKOJIBHBII Kypc)

AJsreOpa u Havano anaiam3a (IKOJBHBIH Kypc)

T'eometpus (ILIKOJIBHBII Kypc)

2.2| IncuumimHbl (MOIYJIH) U NPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npeAlecTBYIONee:

JuckpeTHsle Mojieny B uHbopmMaTuke, MccnenoBanue onepanuii, Yucnennsle MeToabl, IIporpammuoe obecreuenue,

KomnslorepHoe MojienupoBanue, CoOBpeMeHHbIE MOJEIN M CPEICTBA OLIEHUBaHUsl B 00yueHun uidopmaruke, Teopus urp,

IIporpammupoBanue, KomnbrorepHas rpaduka

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLUATIINHBI
(MOJIY.JIST)

YK-1. Crioco0eH oCcylecTBJISITh NOUCK, KPUTUYECKHI AaHAJIM3 U CHHTe3 HHGOPMANH, IPHMEHATh CHCTEMHBIH IOIXO0 I
pelleHusi OCTABJIEHHBIX 32124

YK-1.1. Ananuzupyer 3agady, BblaeJsisl 3Talbl ee pelleHNs1, AeiiCTBHS 110 PEeIIeHUI0 3a1a4H

3HaeT: MAaTEMaTHICCKYI0 TCPMHUHOJIOTUIO 1 CHUMBOJIMKY, OCHOBHBIC TUIIbI MATEMATHYCCKUX 3aa4d, 3Tallbl PCIICHUA TUIIOBBIX 3aJ1a4 I10
JINHEHHOM aﬂre6pe, aHAJIMTUICCKOMN TeOMETpUHN U MAaTEMATUICCKOMY aHAJIU3Yy.
Ymeer: AHAJIM3UPOBATH 3a0a4y, BBIACIIASA eé 0a30BbIC COCTAaBJIAIOINHUEC,; OCYHNICCTBIIATE ACKOMITIOSHUIINIO 3a1a4U.

VYK-1.2. HaxoauTt, KpUTHYECKH AaHAJU3UPYET U BbIOUPaeT HH(POPMALNIO, HE00 XOAMMYIO JIsl pellleHUs] MOCTABJIEeHHOM
3aa4yu

3HaET: OCHOBHBIC MTOHATHS JTMHEHHOM anre6p1>1, AHATMTUYCCKOMN TCOMETPHUHN U MAaTEMAaTUYCCKOT'O aHaJIn3a.
VYmeer: OCYIIECTBJIATH NOCTAHOBKY 3a/la4l; aHAJIM3UPOBATHL YCJIOBHUEC U ONPCACIIATH METOA PECILICHUA MOCTaBJICHHOMU 3aa4yu.

YK-1.3. PaCCManl/IBaeT Pa3JIuYHbIC BADUAHTBI PCIICHUSA 3a1a4M, OHCHUBACT UX NPEUMYLIECTBA U PUCKHA

3HaeT: cnocoObl U NpHEMbl PEelIeHHs THUMOBBIX 3a/ad IO JMHEHHOH anreOpe, aHAIUTHYECKOH I'€OMETPHHM U MaTeMaTH4eCKOMY
aHau3y.
YMeeT: paloHaIbHO pelaTh 3a1a4y 110 JMHEHHOH anredpe, aHINTUIECKOH reOMETPUH U MaTEMaTHUECKOMY aHAJIH3Y.

YK-1.4. 'paMoTHO, T0THYHO, APTYMEHTHPOBAHHO (GOPMUPYET COOCTBEHHBIE CY:KIeHHS U OLIEHKH; OTIH4YaeT (PaKThI OT
MHEHHWH, MHTEPIPETAINii, OLIEHOK B PAcCyKIEeHUAX APYTUX YYACTHUKOB JI€ATEJILHOCTH

YMeeT: KOMMEHTUPOBATh IPOLIECC PEIICHUs 3aJauHl 110 JINHEHHOM anredpe, aHaIMTHYECKOM FeOMETPUH ¥ MATeMAaTHUECKOMY aHAJIN3Y.

YK-1.5. OnpegensieT ¥ olleHUBAET NPAKTHYECKHE MOCIeICTBHS BO3MOKHbIX BAPDMAHTOB pelIeHNsl 3a/1a4H

VYMeer: olleHuBaTh 3(1)(1)6KTI/IBHOCTL Pa3JIMIHBIX METOAOB IIPU PCHICHUN MATEMATUYCCKUX 3a4a4.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOLYJISA)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ 3aHATHS/ Cemectp | Yacos [UuTepakr.
3aHATHS
Pa3nen 1. U30pannble riaBbl BeICIIel MaTeMATHKH
1.1 Jluneiinas anre6pa/Jlex/ 1 4 0
1.2 Jluneiinas anreodpa /TIp/ 1 8 2
1.3 |JIuneiinas anre6pa /Cp/ 1 20 0
1.4 BekropHas anredpa M aHaIHTHYecKas reomeTpust /JIek/ 1 10 4
1.5 BekropHas anredpa u aHanuTHueckast reomerpusi/Ip/ 1 10 2
1.6 |Bexropnas anrebpa u anauTrdeckast reometpus/Cp/ 1 20 0
1.7 Beeznenne B MareMatiueckuii aHamms /JIex/ 1 4 0
1.8 Beeznenne B MareMarnueckuii anamms /T1p/ 1 8 2
1.9 Baenenue B Maremaruueckuii anamus /Cp/ 1 22 0
1.10 |duddepennmanpHoe v HHTErpaIbHOE HCUHCIEHHE GYHKINK OTHOM nepeMeHHoH /JIex/ 1 8 2
1.11 |duddepeHnmanibHoe H HHTErpAIbHOE HCUHCICHHE QYHKIMH 0HOW iepeMenHo /ITp/ 1 10 2
1.12 |duddepennmanbHoe ¥ MHTETpAIbHOE HCUHUCIEHHE (YHKIMK 0JHOH niepeMenHoi /Cp/ 1 22 0
1.13 |®yHkuus IByX HE3aBUCHMBIX IepeMEHHBIX /JIex/ 1 2 0
1.14 |DyHKuMs IBYX HE3aBUCHMBIX epeMeHHBIX /I1p/ 1 6 0

Crpannna 3 u3 13



Hampasnenne noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MPpOGIISIME IIOATOTOBKH)
Hanpasnennocts (mpoduis): «MuabopMmaTrkay U «DumKUTAI-CIOPT»
Paboyas nporpamMma JMCIMILINHEBI «/130paHHbIE TI1aBbI BBICIICH MATEMAaTHKI

1.15 |®DyHkius 1ByX HE3aBUCHMBIX nepeMeHHbIX /Cp/ 1 26 0
1.16 |dAuddepenumanpupie ypasHenus /JIex/ 1 2 0
1.17  |[duddepennuanbuble ypapHenus /IIp/ 1 4 2
1.18 |duddepenumansueie ypasaenus /Cp/ 1 30 0

5. OnieHOYHbIE H METOIHYECKHE MATEPHAJIBI N0 AUCHUILIHHE (MOAYJII0)

5.1. Coaep:kanue ayTMTOPHOI padoThI MO qUCHUNINHE (MOTYJTIO)

BOl'[pOCI)I U 3aJ1aHus

NN E

Pemenue 3a1a4 mo TeMam:

Bomnpocs! u 3ananus

1.

2.

No

10.

11.

12.

13.

14.

1 cemecTp, 15 nexuuii, 23 npakTHYECKUX 3aHATHI
Pa3znen 1. 30paHHbIe I71aBbl BbICHICH MATeMATUKH
Jlexums Nel-2 (4 gaca)

Jluneiinas anreGpa

[Tonsitue maTpuiel, ee pazmepa. Tunsl MmaTpull. [{eiicTBus HaJ MaTpUIIAMH.
Onpenenureny U X CBOKCTBA. [IpaBuiia BHIYHUCIICHUS OTIpEIeIUTeNeH
MuHop 351eMeHTa MaTpullbl. AJredpandeckoe JOMOJTHEHUE eMeHTa MaTpuilbl. Teopema Jlarmaca.
INonsTue 0OpaTHOH MaTpPULIBL
Pemenne cucrem MuHEHHBIX ypaBHEHUH C TOMOIIBIO onpeaenuTenei (meron Kpamepa).
MarpuuHasi 3aIuCh CUCTEMBI JIMHEHHBIX YPaBHEHHI U €€ pellieHHe B MaTpU4YHOil opme.
Perienue cucteM JIMHEHHBIX YPaBHEHUH METOJIOM TIOCIIEIOBATEIBHOTO UCKIIIOYECHUST Hen3BeCTHBIX (MeTo ["aycca).
Heobxonumoe 1 10CTaTOYHOE YCIIOBHE COBMECTHOCTH CUCTEMBI JIMHEHHBIX ypaBHeHHH (Teopema Kponekepa-Kamemnnm).
IIpaktudeckoe 3anstie Ne 1-4 (8 gacoB)
Jluneiinas anre6pa

Martpuibl, BUbI MaTpPHIL.
JelicTBust Hag MaTpUIIAME
Omnpenenureny U UX CBOMCTBa.
Brrancnenue onpenenureneit
Pemenue cucreM JIMHEWHBIX ypaBHeHuH 1o Gpopmynam Kpamepa
OOpaTHast MaTpHLA U €€ HaXOXK/ICHHE.
Pemienue cucreM IMHEWHBIX YPAaBHEHUH MaTPUYHBIM METOJIOM
Panr maTpuusl 1 ero BeIYUCICHHUE
Heobxonumoe 1 10CTaTOYHOE YCIIOBHE COBMECTHOCTH CUCTEMBI JIMHEHHBIX ypaBHeHUH (Teopema KpoHekepa-
Kanenmm).
10. Pemrenue cucteM JIMHEWHBIX YPABHEHUH METOJIOM ITOCIIEIOBATEIBHOTO UCKIIIOYCHU ST HEU3BECTHBIX
(metop 'aycca)
11. Haxoxzaenue o0uiero u yactHoro periexust CJIY.
Jlexuust Ne3-7 (10 yacoB)
BekTopHas anredpa u aHaATUTHYECKAS T€OMETPHS

©oNoTR~wWNE

OCHOBHBIE IIOHATHUSA: BEKTOP, MOYJIb BEKTOPA, HYJIb-BEKTOP, CIMHUYHBII BEKTOP, KOJUIMHEAPHBIE U KOMILIaHAPHbIE
BEKTOPBI.

Jlunelinble onepalyy HaJl BEKTOPAMU: CIIOKEHHUE, BHIUUTAHUE, yMHOKEHHE BEKTOPA Ha YUCIIO0, CBOMCTBA ITUX ONEepaLuil.
VYcoBre KOJUIMHEAPHOCTH ABYX BEKTOPOB. IIpoekius BekTopa Ha 0Cb, CBOMCTBA IPOEKLUI.

JlekapToBBI IPSIMOYTOJIbHBIE KOOPAUHATHI BEKTOPA B IPOCTPaHCTBE. JIMHA BEKTOpa, HAIPABJIIOLINE KOCUHYCBI BEKTOPA.
Omnpenenenue CKaaspHOTro NPOU3BEIEHUS IBYX BEKTOPOB, CKAJIIPHOIO KBaJpaTa BEKTOPA; CBOMCTBA CKAJIAPHOTO
IPOU3BEIEHUS; BEIPAKEHUE CKAJLIPHOIO IIPOU3BECHHS B KOOPIUHATAX. YTOJ MEXAy BEKTOpPAMU U €T0 BHIYUCIIEHUE;
HEoOX0IUMO€ U JOCTaTOUHOE YCIOBUE NEPIEHANKYISIPHOCTU JIBYX BEKTOPOB.

BekropHoe npousBeJeHe ABYX BEKTOPOB; ONPeeIeHHE, CBOMCTBA, FEOMETPUYECKUM CMBIC MOYJISl BEKTOPHOIO
NPOU3BEIEHHUS, BEIYUCIICHHE NIJIOILAIEH NapajyIeorpaMMa 1 TPEYTrOJIbHUKA.

CMelIaHHOE IPOU3BEIEHHE TPEX BEKTOPOB: OIPEIEIEHNE, CBOICTBA,

T'eomeTpuueckuii cMbIca aOCOMIOTHOI BEIMUMHBI CMEIIAHHOTO NIPOU3BEICHUS

JlexapTOBBEI IPAMOYTOJIbHBIE KOOPAHMHATHI HA TNIOCKOCTH. JlesieHne oTpe3ka B 1aHHOM oTHoIIeHuH. IlonapHasie
KOOPJIMHATHI Ha INIOCKOCTH, X CBSI3b C 1€KapTOBBIMU. PaccTosiHME Mexkay IByMs TOYKaMHU Ha INIOCKOCTH. Y paBHEHUE
JIMHUHM Ha IJIOCKOCTH, NIEpeceueHNe JIMHUIL, TapaMeTpUuecKie YpaBHEHHs JIMHUU.

IIpsimas Ha muiockocTy. Pa3nnuHble BUABI ypaBHEHUS NPSIMOI Ha IJIOCKOCTU: YpaBHEHUE MPAMOM € YIIIOBBIM
K03(hGUIUEHTOM; ypaBHEHUE IPAMO, IPOXoAslell yepe3 JaHHYIO TOUKY B JaHHOM HaIpaBIICHUH; yPAaBHEHUE PSAMOIL,
MpOXOAsIIeil yepe3 ABe JaHHBIC TOUKH; ypaBHEHHE NPSIMOM B OTpe3Kax; o0lee ypaBHEHHE MPSMOI.

Yron Mexxay AByMsl IPSIMBIMU, YCJIOBHS NapajlIebHOCTH U NEPIEHAUKYIIPHOCTH ABYX NpsMbIX. HopMmanbHOe ypaBHeHHE
MPAMOM, paCCTOSIHUE OT TOUKH JI0 NPSMOH.

OO1ee ypaBHeHUE OKpYyxKHOCTH. OIpeaeneHye 3IIMICA U BbIBOJ| €0 KAHOHMYECKOTO YpaBHEHHs], HCCIIe10BaHKE (POpPMbI
3JUIMIICA, 9KCIEHTPUCHUTET JIUIUIICA, €r0 AUPEKTPUCH], (OKAIBHBIE PAANYChI, CBOHCTBO AUPEKTPHUC, ApaMETPUIECKUE
YPaBHEHHS DJUINAIICA U OKPYKHOCTH.

T'unepOona u napabona.

IIpssmoyronpHbIE A€KaPTOBBl KOOPAUHATHL B IPOCTpaHCTBE. [110CKOCTh Kak IOBEPXHOCTD IEPBOro Nopsaka. Paznuunble
BUIbI YPABHEHHUS INIOCKOCTH.

PaccrosiHHE OT TOUKH [0 IUIOCKOCTH. YTOJI MEXIY ABYMsI INIOCKOCTSIMU.
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15.
16.
17.

18.

Pemenue 3ajiad 1o TeMam:

Bompock! u 3aganus

1.
2.
3.

IS

S

Pemenue 3aga4 mo Temam:

PN O MWNE

BOHpOCLI " 3a/IaHus

CoNTOMWNE

10

11.

Kanonmnueckue ypaBHEHHS MPSIMOI B TPOCTPAHCTBE. YTOI MEXIY MPSIMON U MIIOCKOCTBIO.
IIpsiMast KaKk JIMHYS NIepeceueHus ABYX IIOCKOCTEH.
Bzaumnoe pacnonoxenne AByX MPSIMBIX, IBYX IUIOCKOCTEH, MPSAMOI M TUIOCKOCTH. YTOJ MEXAY IPSMOM U TIIOCKOCTHIO.
PaccrosiHue Mex 1y IByMsl TOYKaMU B IPOCTPAHCTBE.
AnreOpandeckue IOBEPXHOCTH IIEPBOTO M BTOPOTO MOPSIKA. Y paBHEHHE TOBEPXHOCTH. OCHOBHBIE TIOBEPXHOCTH BTOPOTO
nopsizika
IMpakruyeckoe 3austue Ne5-9 (10 yacos)
BekTopHas anredpa 1 aHaTUTHYECKAs! TEOMETPHS

Bexropa. Koopaunarter Bextopa. Moaynb BekTopa.

Anrebpandeckue orepaniy HaJl BEKTOPaMHU.

CkansipHOe ipou3BeqieHre BeKTOpoB. Ero coiicTBa. HaxoxaeHne yriia MexIy BEeKTOpaMH.

BekropHoe npousBeeHIE BEKTOPOB U €r0 CBOICTBA.

BerruncieHre BEKTOPHOTO IPOU3BEACHUSL.

Brruncienue miomaay napauenorpaMMa 1 TpeyroibHuka. CMelIaHHOe IPOU3BEICHUE TPEX BEKTOPOB:
ompeJielicHHe, CBONCTBa, [ eOMeTpHUECKHiA CMBICT aOCOIOTHOW BEJIMYMHBI CMEIIAHHOTO TIPOU3BEICHHUS
Metoa KoOpIMHAT Ha IIOCKOCTH.

[Ipsimast B mekapTOBBIX KOOpAMHATAX. Pa3nudHbie BUIBI YpaBHEHUH MPSMOM

YcnoBue napamieabHOCTH U NEPICHIUKYIIPHOCTU MIPSIMBIX HA INIOCKOCTH.

0. KpuBbie BToporo nopsiika (3JUIHIIC., TUTiepOoa, mapabosa).

11. TIpeoOpa3oBaHKe ypaBHEHHUI BTOPOTO MOPSIKA K KAHOHUYECKOMY BHILY

12. TIpsMoyTOJBbHBIE NEKAPTOBHI KOOPAMHATEI B IIPOCTPAHCTBE.

13. Tlpsimast TUHUS B IPOCTPAHCTBE

ok whE

B © o~

Jlexrms Ne8-9 (4 gaca)
Bgenenue B MaTeMaTHYECKUM aHAIIN3

MHuoxecrBa. @ynkiuu. [Ipenen ynciaoBoi nocieaoBareabHOCTH. [Ipenen QyHKIUHU B TOUKE.
TIpenen GpyHKIHKM Ha GECKOHEUHOCTH U OECKOHEUHBIC npeiesbl. OCHOBHBIC TEOPEMBI O TpeieNe PYHKIHH
BbeckoneuHo Maible U GeckoHeuHO Ooiblne GpyHkuuu. Ix cBolicTa. TeopeMa, ycTaHABIMBAIOIIAS CBSA3b MEXIY
(dhyHKuHMei, e€ mpeaenoM u 6eckoHeuHo Maiiol. CpaBHEHHE OECKOHEUHO MalbiX. Kpurepuii S5KBUBaICHTHOCTH OECKOHEYHO
MaJIbIX.
Teopema 0 3aMeHe SKBUBAJICHTHBIX OECKOHETHO MAaJbIX B IpeseNiax. 3aMeyaTebHbIe IpeIelbl.
HenpepbiBHOCTh QyHKIIMH B TOUKe. OHOCTOPOHHSS HENPEPHIBHOCTh. HelpepbhIBHOCTh CyMMBI, IIPOU3BEACHUS, YaCTHOTO
U cnoxHo# QyHkuuu. ToukH pa3pbiBa QYHKINU U UX KITaCCHPHUKALIUS.
CBolicTBa HENPEPHIBHBIX (PYHKLUH.
TeopeMsl: 0 HyJle HEIPEPHIBHON HA OTpe3Ke (PYHKIUHU, O IPOMEKYTOUHOM 3HAUEHUU HENPEPBIBHOM (yHKIMU, 00
OTPaHUYEHHOCTH HETIPEPHIBHON Ha OTpe3Ke QYHKIHU

IMpaktuueckoe 3anstre Nel0-13 (8 yacos)

BBenenue B MaTeMaTHUECKUH aHATN3

TlonsTHe NeHCTBUTEIBHON (DYHKIIUHU IEHCTBUTEIHLHOTO MIEPEMEHHOTO.
Cnoco6s1 3ananus Gynknuu. CBoicTBa QyHKIMH
Ipenen ¢ynxmaum. CoiicTa npenena GyHKIHH. 3aMedIaTeIbHbIE IPEIeIH.
TexHuKa BEIYUCIICHUS NIPEETIOB (PyHKIHH.
HemnpepbIBHOCTE (QyHKIMH U €€ CBOHCTBA.
CBoiicTBa (QyHKIUH, HEIPEPBHIBHBIX HA OTPE3KE.
HemnpepbIBHOCTE (yHKIIMH U € CBOMCTBA.
CBolicTBa QyHKIUH, HEIPEPHIBHBIX HA OTPE3KE
Jlexmst Nel10-13 (8 yacoB)
JuddepenanbHoe U MHTErPaIbHOE UCUUCIICHNUE QYHKIMY OTHON epeMEHHOM

Tonstue nmpousBonHoii. Ee reomerpuueckuii cmpici. [IpaBuia auddepeHrpoBanust.

JuddepennpoBanne cnoxxHoi n 00patHoi ¢pyHKnnu. Tabauiel Npou3BOAHBIX. IIpON3BOAHBIC BEICIINX TOPSAAKOB

OcHOBHBIE TeOpeMBI T GEPEHIIHANTBHOT HCIACICHHS

[IpumeneHne NpoU3BOJHON K HcciieioBaHUIO GYHKINH 1 mocTpoeHuto rpadukos. [Ipasuno Jlomurans.

ITonsTue nepBoo6pa3zHoil. OCHOBHBIE CBOIICTBA HEONPENEIEHHOIO HHTErpaa.

MeToab! BEIYMCIECHHS HEONPEAETEHHBIX HHTETPAIOB: 3aMEeHA NIEPEMEHHOM, 110 9acTsIM. TaOIuLbl HHTErpaioB

PaznoskeHue MHOrowieHa Ha MHOXUTENU. FIHTerpupoBaHUe palOHAIbHBIX APOOEi.

HHTterpupoBanye HppalvoOHAIbHBIX U TPUTOHOMETPUUECKUX (QYHKIUH.

Onpenenénnblii uuTerpan. OCHOBHbIE CBOWCTBA OIPEIEICHHOIO HHTErpaa.

®opmyna Herotona-JleiOnuna. MHTErpUpoBaHue IO YacTsIM U 3aMEHON IEPEMEHHOI B OIpe/IeICHHOM HHTErpaje.

IIpunosxeHust onpeaeneHHOro UHTErpala K BBIYUCIEHUIO IIIOCKUX (GUryp U 00BbEMOB TeJl BpallleHU.
IMpakTuueckoe 3austue Nel4-18 (10 yacos)

JnddeperHnpanbHoe 1 HHTETPaIbHOE HCYHCIICHNUE (YHKIMH OJHON IepeMEeHHON
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Pemenue 3a1au mo TeMam:

agrwnE

BOl'[pOCI)I U 3aJ1aHus

1
2.

I

Pemenne 3ama4 mo TeMam:

©oNoTR~wWNE

10.

11.
12.

13.
14.
15.

16.

BOHpOCLI " 3a/IaHus

1.
2.
3.

No oM

Pemenue 3amgay mo TemMam:

1

2.
3.
4

Onpenenenus nuddepeHInpyeMocTH GYHKIMHN U TPOU3BOAHOM. [Ipor3BOJHbIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIUI.
JuddepeHuupoBanne CyMMbI, TPOU3BEICHHS, YACTHOTO, KOMITO3UIIMK M 00PaTHON (YHKIIHH.
[Tpou3BogHbIE BBICIIMX MTOPSIKOB.
Jlorapudmuyeckoe nuddepeHunpoBanme
I'eomerpuyeckuii 1 GU3NUECKUI CMBICI IPOU3BOJAHOM. YpaBHEHHE KacaTelbHOH K Tpaduky nuddepeHunpyemoit
GbyHKIMY.
HccnenoBanue QyHKIMK U TOCTPOCHUE €€ TpaduKa
Jlexuus Nel4 (2 yaca)
DyHKIMS ABYX HE3aBUCHUMBIX IT€PEMEHHbIX

[Mpenen pyHKIMM ABYX HE3aBHCUMBIX MEPEMEHHBIX.
HenpepbiBHOCTh QYHKIMH TBYX HE3aBUCHMBIX MIepeMeHHBIX. CBoiicTBa DyHKIIHIA, HEMPEPHIBHBIX B OTPAHUYCHHON
3aMKHYTO# 001aCTH.
YacTHbIe MPOU3BOTHBIC TIEPBOTO U BTOPOTO MOPSIKA.
JuddepeHuupyeMocTs 1 MOIHbBIH quddepeHinan GyHKIHH IBYX HE3aBUCHUMBIX IEPEMEHHBIX.
ITpowusBoaHas 1Mo HampaBieHHIO. I pamueHT. DKCTpeMyM QYHKIMU IBYX HE3aBUCHMBIX MEPEMEHHBIX.
Heob6xoanmble 1 JocTaTOUHBIE YCIOBHS SKCTpeMyMa. HanbonbIiee n HanMeHblIee 3HaueHNsT QYHKIUH B 3aMKHYTOH
obnactu. YcI0BHBIN 3KcTpeMyM. MeToa MHOXHTenel Jlarpanxa.
Ipaktuueckoe 3austre Nol19-21 (6 yacos)
DYHKIUSL ABYX HE3aBHCUMBIX MEPEMEHHBIX

IonsTus nepBooOpa3zHOil GyHKIMK U HEONPENEIEHHOTO HHTerpaa, UX cBoiicTBa. Tabauiia HHTErpanos.
MeToBI HHTETPHPOBAHHS: HETIOCPEICTBEHHOE, METOZOM 3aMEHBI IEPEMEHHOM, 1O JacTAM.
HuterpupoBanue palMOHAIBHBIX (QYHKIUH.
HHTerpupoBaHre NPPanNOHANBHEIX (yHKIIHH.
HuTterpupoBanue TPUTOHOMETPUYECKUX (QYHKIMHA. YHUBEpCaIbHasl OJCTaHOBKA, CIIy4all «JIeTKoi» HHTErPUPYEMOCTH.
TpuronomeTprdeckre MOACTAHOBKH JUIS KBAJAPAaTUIHBIX HPPAIHOHAIBHOCTEIL.
Ilonsarue onpenenenHoro uHTerpana. Ero cBoicraa.
®dopmyna Herorona-JleitOnua.
3aMeHa IepeMEHHOMH B ONpee]IeHHOM UHTErpale, HHTETpUpOBaHUe 110 YacTsM. MIHTerpasl 10 CHMMETPUIECKOMY
HIPOMEXYTKY.
T'eomeTpuueckue NPUIOKEHHS OIPEICICHHOT0 MHTErpaja: INIOmaab IIOCKol Gurypsl, 00beM Tela BpallleHus, JJIMHA
JyTH, TIOMIA/b TOBEPXHOCTH BPAIICHHS.
IIpenen dyHKIMU JBYX HE3aBUCUMBIX I€PEMEHHBIX.
HenpepbiBHOCTh (DYHKIMM IBYX HE3aBUCUMBIX IepeMeHHBIX. CBOHCTBA (DyHKIU, HEIPEPBHIBHBIX B OTPaHUYEHHON
3aMKHYTOH 00nacti YacTHBIE TIPOM3BOIHEIE IEPBOTO M BTOPOTO IOPSIKA.
JuddepennpyeMocTs U NOIHbIH AuddepeHnan GyHKIUN AByX He3aBUCUMBIX I€PEMEHHBIX.
IponsBoxHas mo HampasieHUIo. [ pagueHT. DkcTpeMyM QYHKIUH IBYX HE3aBUCHMBIX HEPEMEHHBIX.
Heob6xoaumble ¥ JOCTaTOUHBIE YCIOBUS dKCTpeMyMa. Hanbosnbiee 1 HauMeHblee 3HaueHUs PyHKIMK B 3aMKHYTOH
obmnacTu.
VYcaoBHbIHM akcTpeMyM. Meron MHokuTenei Jlarpanxa.
Jlextust Nel5 (2 gaca)
Juddepennyanbable ypaBHEHNS

Juddepennyanbable ypaBHEHHS IEPBOTro nopsiaka. OCHOBHBIE MOHATUS Teopuu JudhepeHIuaabHbIX YPaBHEHUI.
Teopema o cylecTBOBaHWU M €AMHCTBEHHOCTH peleHus 3aaaun Komm.
YpaBHEHUS C PA3EISIOUIUMUCS IEPEMEHHBIMU, OTHOPOIHbIE U JTHHEHHbIe U depeHIaNnbHble YPaBHCHUS IEPBOTO
TOpsZIKa.
YpaBHEHUs BBICHIMX MOPAAKOB, IOMYCKAIOLINE NOHMKEHHE NOPS KA.
Jluneiinbie quddepeHnaibHble YpaBHEHHS BBICIIAX MOPSAKOB C MOCTOSHHBIME K03 duiuentamu (JIOAY, JTHIAY).
CrpykTypa obmiero pemenus. MeToa BapHauy NPOU3BOIBHBIX TTOCTOSHHBIX.
JIHAY ¢ nocTossHHBIMU K03 (HUIMEHTAMU | CTICIIHAIBHOM PaBOi YacThIo.

IMpakruyeckoe 3ansitue Ne22-23 (4 yacos)

JuddepeHnpaibable ypaBHSHAS

Tonstre nudhepeHInaIbHOTO YpaBHEHHs, €ro MOPsIIKa, 00IIEero, YaCTHOTO K 0COO0TO PELICHHS.

Teopema o CyIIECTBOBAaHUHU M €AMHCTBEHHOCTH pelleHus 3aaaun Komu.

YpaBHeHHS ¢ pa3AesAIOMUMHCS IEPEMEHHBIMH, JINHEHHbIE YPaBHEHUS IIEPBOTO MOPAAKA.

YpaBHEeHHS BBICHIMX MTOPSAKOB, TOMYCKAMOIIE NOHKEHHE opsaka. JInHelHble mudepeHiinanbHbie ypaBHEHHS! BBICITHX
TIOPSIIKOB € TTOCTOSIHHBIMU Kodddunmentamu (JIOAY, JIHIAY).

CtpykTypa o01ero penieHus. MeTo | Bapraliy MPOU3BOJIBHBIX MOCTOSHHBIX.

5.2. ConepxaHue cCaMOCTOSATE/ILHOI pad0oThI 10 JUCHUILINHE (MOAYJII0)

Copep:kanue 00513aTeIbHOM CAMOCTOSITE/ILHON PadOThI 10 AMCHUTIJIMHE
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Ne .
w/n TeMbl IHCHHILTHHBI Conep:kaHne caMOCTOSITEIbHON PaGOTHI IpoayKThI AeATeTLHOCTH
1. Jluneiinas anreOpa ITucbMeHHBIH KOHCTIEKT ¢
2 BexropHas anrebpa u | Pemenue 3a1a4 MHANBUIYyaIEHOTO JOMAIITHETO pELICHUSAMH 337139
AQHAUTHIECKAsI TEOMETPHS 3a1aHusI
3 BBenenne B MaremaTHUeCKUI
aHaIM3
4 HuddepeniuansHoe u .
Pemienue 3a1a4 UHIMBUIYaJIbHOTO TOMAIITHETO ITuCEMEHHBIH KOHCIIEKT C
HHTETpanbHOe HCUHCIICHHE
N . 3aJaHus pELICHUSAMH 337134
(GYHKIMHU OJTHOI IepeMeHHON
5 OyHKIUS ABYX HE3aBHCHMBIX
MePEMEHHBIX
6 JuddepenipanbHbie
ypaBHEHHS
Copep:kaHue caMOCTOATEIbHOI PadoThl N0 AMCHUIIJIMHE HA BLIOOP
Ne .
w/n TeMbl AMCHMILIMHBI Conep:xaHne caMOCTOSITEJbHONH PaGOTHI IIpoayKThI AeATETLHOCTH
1 Jluneiinas anrebpa
2 BexropHas anrebpa u
AHAJTUTHYECKAsi TEOMETPHS
3 BBenenne B MaremaTudeckuit CepTH(UKATHI U AUILIOMBI,
VYuyactie B KOHKYpCax M OJUMITHAIaX T10
aHaIu3 . MOATBEPKJAIOINE YIacTHe B
TeMaTHKe TUCUIUILUIHHBI, MyOIHKAIHs CTaTel
4 HuddepenmansHoe " KOHKYpCe, OJIMMIHAJE, TyOIuKaIN
10 TEMATUKE AUCIHAIUIIHBI
HHTETpaibHOE UCUMCIIEHUE CTaThH
(YHKIUH OTHOW TIepeMEeHHON
5 OYHKIUST JABYX HE3aBUCHMBIX
MepeMEHHBIX
6 JuddepennuanpHble
YpaBHEHHS

5.3.006pa3oBaTe/ibHbIE TEXHOJIOTHH
Tpu opraHu3aIiy U3y4eHHs] TUCIUILIUHBI OYYT UCTIOIb30BAHBI CICIYIOIINE 00pa30BaTeNbHbIE TEXHOIOTHH:
HH()OPMAHOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTUH, TEXHOJIOTHSI OPraHU3alnH CAMOCTOSTEIBHON PaboThl, TEXHOIOTHS
pedIeKCHBHOTO 00YUYCHUS, TEXHOJIOTUS MOAYJILHOTO 00Y4EHH S, TEXHOJIOTHS HTPOBOTO O0YUESHHUS, TEXHOJIOTHH TPYIIOBOM
JIMCKYCCHH, HHTEPAKTHBHbIC TEXHOJIOTHH, TEXHOJIOTHS MPOOICMHOT0 00YYEHHUSI, TEXHOJIOTHSI OPraHU3aluH
yueOHO-HCCIEeI0BATENBLCKON NEITEIHHOCTH, TEXHOJIOTUS TPOSKTHOTO 00YYEHHs, TEXHOJIOTHS PAa3BUTHS KDUTHYECKOTO MBIILICHHSI.

5.4. Texymuii KOHTPOJIb, TPOMEKYTOUYHBIH KOHTPOJIb U IPOMEKYTOUHAS aTTeCTalMs

BannpHO-peiTHHTOBast KapTa AUCIUILTHHEI 0hOopMIIeHa KaK IPHIIOKEHHE K padodeil mporpaMMe TUCIUILTHHEL.
®DOoH/1 OLIEHOYHBIX CPEJCTB VIS POBEICHHUS IIPOMEXKYTOUHON aTTECTallMK 00yYaroIUXCs 110 TUCHUIUIMHE OPOPMIICH OTACIbHBIM
JIOKYMEHTOM.

6. YHAEBHO-METO/MYECKOE 1 THOPOPMAIIMOHHOE OFECIIEYEHHUE

Jlara oOpaleHus K 31eKTPOHHBIM y4eOHBIM U3IaHUsAM, JIEKTPOHHBIM 00pa30BaTeNbHBIM PECypcaM, COBPEMEHHbBIM 0a3aM JaHHBIX U
MH()OPMAMOHHBIM CITPABOYHBIM CHCTEMAaM COBITIQJIAET C AaTOH YTBEPKICHUs paboueil IporpaMMBbl

6.1. Pexomennyemas gurepatypa

6.1.1. OcHoBHas JUTEpaTypa

ABTODBI, cocTaBuTeNH | 3ariaBue, CChUIKA Ha DJICKTPOHHYIO OUOIHOTEYHYIO CHCTEMY WznarenscTBO, 101
JI1.1 |Kpemep, H. 1., ITytko, |BrIiciias MaTeMaTHKa 1Ji1 3KOHOMUCTOB: Y4E€OHUK Mocksa: FOnutu-/lana, 2017
b. A., Tpummu,W. M.,|URL: https://biblioclub.ru/index.php?page=book&id=684732
Opunman, M. H.
JI1.2 |T'ynaii, T. A. MaremaTuka A7 CTYAEHTOB 3KOHOMHUYECKMX HampasieHuil:|CTaBpomnos: CraBpononbckuit
yuebHOoe nocobue rocyIapCTBEHHBIN arpapHbIi
URL.: https://biblioclub.ru/index.php?page=book&id=700751 |yuusepcurer (CTI'AY), 2021
JI1.3 |bannun, K. B. Bricmast MaTemaTrka: yaeOHUK Mocksa: ®JIMHTA, 2021
URL: https://biblioclub.ru/index.php?page=book&id=79497
JI1.4 |Kanapeiixun, A. U. Briciias MaTematuka: yaeOHUK Mockaa; Bosorga: Wndpa-

URL: https://biblioclub.ru/index.php?page=book&id=727051 | ArKenepns, 2024.

6.1.2. lonoHUTEIbHAS TUTEPATYpa

ABTOpHI, cocTaBuTeN! | 3ariaaBue, CChUIKA Ha DJICKTPOHHYIO ONOIMOTEUHYIO CHCTEMY W3paTenscTBo, rox

JI2.1 |XKykosa, I'. C. MaremaTtuka ans HanpasieHus «busHec-undopmarnka» —|Mocksa: [Ipomereit, 2024
Yacrs 1.

URL.: https://biblioclub.ru/index.php?page=book&id=720968

JI2.2 |XKykoBa, I'. C. MaremaTtrka ans HanpasieHus «busHec-mHpOpMatnka» —|Mocksa: [Ipomereit, 2024
Yacts 2.
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URL.: https://biblioclub.ru/index.php?page=book&id=721463

J12.3 |Becenoga, JI. B. AunreOpa u reomeTpusi: yueOHOE ocoOue Kazanp: KazaHckuil HallmoHa IbHBIH
URL: https://biblioclub.ru/index.php?page=book&id=714041 |uccaemoBarenbCckuit
TEXHOJOTHYCCKHI YHHBEPCHUTET

(KHUTY), 2022

J12.4 |Beperennukos, B. H.  |IIpaktukym. O6bikHOBeHHbIe Auddepenimanbapie ypaBaenus: |Mocksa; bepaun: Jupekr-Menua,
yuebHOe mocobue 2020
URL.: https://biblioclub.ru/index.php?page=book&id=597930

6.2 Ilepeyennb NPOrPaAaMMHOTO 00ecTeYeHHst

Acrobat reader DC;

Dr.Web Desktop security, Dr.Web Server security;

GIMP;

Moti oduc, cepBucsl Aunexc 360 s oOpazoBanus (mouta, Augexc Juck, Aunexc Tenemoct, Annekc nokymenTsl, Kanenaaps);

MHoro¢yHKIMOHAIBHBIN cepBrc oOMeHa nHGopMmarmern Max;

Apxwusarop 7-Zip;

bpaysep Haexc 1 opraHu3anmi.

6.3 Ilepeyenb nHGPpOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, TPOgecCHOHATBHBIX 623 JAHHBIX

- OBC «VHuBepcuTeTcKas OMOINOTEKA OHIIANHY

- basbl nanseIx Springer eBooks

- Enunoe comepxane obuiero odbpasosanus https://edsoo.ru/

- bubamorexka mudpoBoro 0d6pazoBaTeapHOro KOHTEHTA https:/Monypoxm.pd/

7. MATEPHAJIBHO-TEXHUYECKOE OBECHEYEHUE JTUCHUIIJIMHBI (MOY JIS)

7.1|HaumeHOBaHUE CIIENMAILHOTO MMOMEIICHUS: ydeOHast ayAUTOPUs IJIsl IPOBEICHHS JICKIIMOHHBIX 3aHATHH, IPAKTUYECKUX
3aHATHHA, TPYNIOBBIX KOHCYJbTAlWH, WHIUBHIYaJbHBIX KOHCYIBTAllMH, TEKYIIEro KOHTPOJIS, IPOMENKYTOUHOH
aTrecranuy, YueOHas aynuropus. OcHameHHocTh: MenoBast nocka-lmr., Kommiekr ydeGHOM Mebenu, HOYTOYK,
MPOEKIIMOHHOE 000pyI0BaHKe (MYJIbTUMEIHIHBIA POCKTOP M IKPaH).

7.2|HaumeHOBaHUE CIIEIMAIBHOTO IOMEIIEHHUS: HOMEIIEHHE IS CAMOCTOSTENbHOM paboThl, UuTabHbIH 3a1. OCHAIIIEHHOCTS:
TIK-4mrt. ¢ BO3MOXHOCTBIO MOIKIIOUCHHS K ceTh «MHTepHeT» u o00ecreueHHEeM JIOCTyNa B 3JICKTPOHHYIO
uH(opMaIoHHO-00pa3oBarensHyto cpeny CI'CITY, Ilpuntep-lmr., Tenedon-lmr., IlncbMenHslit cron-4 wr., [Tapra-2
IIT.

8. METOAUYECKHE YKA3AHUS IO OCBOEHHUIO JUCIIMIIJIMHBI (MO Y JISI)

Pabota Hax TeOpETUUECKUM MaTEPUAJIOM IIPOUCXOAUT KPATKO, CXEMATUYHO, [I0CIIEA0BATENBHO (PUKCUPOBATH OCHOBHBIE I1OJI0KEHMUS,
BBIBOJIBI, (DOPMYJTHPOBKH, O00OOIIEHHMS; TOMeUYaTh Ba)KHBIE MBICIIH, BBIIACIATH KIIOYEBHIE CIIOBA, TEPMUHBIL. [IpoBepka TepMHHOB,
HOHATUH C MOMOIIBIO SHIUKIIONEINH, CI0Bapel, CIPaBOYHUKOB C BBINHMCHIBAHUEM TOJNKOBAaHUH B TeTpaab. OO03HAUUTH BOIPOCHI,
TEPMUHBI, MaTepHajl, KOTOPbIA BBI3bIBAECT TPYIHOCTH, IIOMETUTH U IOMBITATHCS HAHTH OTBET B peKOMeHIyeMo# nuteparype. Ecimu
CaMOCTOSITEILHO HE YAAeTCs pa3o0paThcs B MaTepualie, Heo0XoIuMo chopMyIHPOBAThH BOIIPOC U 33/aTh MIPEIIOAABATENIIO.
IIpopaboTrka pabodeil mporpamMMbl AWCUMIUTHHBL, YAENsAs 0co0Oe BHHMaHME LEJSIM W 3aJadaM, CTPYKTYpe W COJIEpIKaHHIO
JucHuIUInHbL. KOHCHEKTUpOBaHME HCTOYHUKOB, MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIPOCAM, IPOCMOTP PEKOMEHIyeMOil
JHTEPATyphl, padoTa ¢ MHHOPMAIIMOHHBIMH HCTOYHUKAMH B Pa3HBIX (popMaTax.

Taxoke B rporecce M3y4eHHUs TUCIUIUIMHBI METOTUYECKUE PEKOMEH IAIIMU MOT'YT OBITh W3/JJaHbl OTJICJIbHBIM IOKYMEHTOM.

Crpannna 8 u3 13


https://biblioclub.ru/index.php?page=book&id=721463
https://biblioclub.ru/index.php?page=book&id=714041
https://biblioclub.ru/index.php?page=book&id=597930
https://edsoo.ru/
https://моиуроки.рф/

Hanpagnenue noaroroeku: 44.03.01 ITenarornueckoe oOpazoBaHue
Hanpagnennocts (npoduis): «MHbOpMaTHKay
Pa6ouas nporpamMma auciuIHHbI «M30paHHbIe M1aBbl BBICIICH MATEMaTHKN

[Ipunoxenue
BaibHO-peATHHTOBAsT KapTa AUCIUIUTHHBI «VI30paHHbIe TTIaBbl BBICIICH MaTeMaTHKI
Kypc 1 Cemecp 1
Bun xortpons MuHuMansHOe KOJIHIECTBO MakcumanbHOE
0asuioB KOJINYECTBO OaJJIOB

HaumenoBanmue pa3snena «30panHble I71aBbl BbICHIC MaTeMaTHKH»
Texymuit KOHTPOJIb IO pa3Aeny:
1 AynutopHas pabora 23 46
2 CamocrosrenbHas paboTa (crenuanbHble 00s3aTenbHble GopMbl) 17 27
3 CamocrosrenbHast pabora (cnenuaibHble JOPMBI Ha BBIOOD) 6 15
KoHTpospHOE MeporpusaTHE 0 pas3elny
ITpoMeKyTOYHBIH KOHTPOJIb 46 88
ITpomesxyTouHast aTTecTanus 10 12

HUroro: 56 100

Bunbr koHTpOIIS

[NepeueHs wiH NpUMEPHI 3aJaHAUH, KPUTEPHU OIIEHKH U KOJIMYECTBO OAIIOB

TeMsl U1 U3y4eHHsI H 00pa30BaTeNbHBIC PE3yIbTATHI

Tekyumii KOHTpoJIb Mo pa3aeny «M30paHHbIe I1aBbI BhICHIE MaTeMaTHKI»

1

AynutopHas pabota

IIpaktuueckoe 3austre Ne 1. JIuneiinas anredpa
Pemenue 3agau no remam:

1. Marpuisl, BUBI MaTpUIL.

2. JleicTBHs HaJ MaTpHLIAMHU

3. OrmpexnenuTeny 1 UX CBOWCTBA.

4. BoluucrieHue onpeaenuTenei

Beruucnure AB u BA: )

BemonauTe ,HefICTBPISI Haa MaTpulamMu:

3 4 1)1 5 3 4) (1 3
1) 12 4 1);
2 15/2 -10 1[+[5 0
0131
6 4 12 0 13 (1 -4

Kpurepuu onenupanus:

Pemenue 3agau

— He pelran 3a/1a4y Wi pel HempaBmwibHo — () 6airios;

— 3a/1a41 PEUICHBI C HECYIIECTBEHHBIMU BHIYHUCIIUTENLHBIMU OMIMOKaMu — 1 Gast
— 3aJ1a4M PElIeHBI BepHO — 2 Gaia;

Tewmsr:

Jluneiinas anreOpa

BexropHas anrebpa u aHaTUTHYECKAs TEOMETPHUS
Beenenue B MaTeMaTHYECKUN aHAJIM3
JubdepeHnmanbHoe ¥ HHTETpabHOE HCYHCICHHE
(byHKIIMU OTHOH epeMeHHON

DyHKIMS IBYX HE3aBUCHMBIX IT€PEMEHHbIX
JuddepennyansHble ypaBHEHUS

Pe3ynbraTsl 00yueHuUs:

3HaeT: MaTeMaTHYECKYIO TEPMUHOJIOTHIO u
CHUMBOJIMKY; OCHOBHBIE THIIbl MaT€MaTU4ECKUX 3aJady;
9TaIbl pelIeHNs TUTIOBBIX 3aa4 N0 JIMHEHHOH anredpe,
AQHAJMTUYECKOH TeOMETpUH W  MaTeMaTH4ecKOMY
aHanM3y; OCHOBHBIC HOHATHS JIMHEHHOW anreOpHl,
AQHAINTUYECKOM TEOMETPHUM W  MaTeMaTHYeCKOTo
aHaNM3a; CIOCOObI ¥ MPUEMBI PEIICHNUS TUIOBBIX 3a7a4
10 JHMHEHHOH anreOpe, aHATUTHYECKOW T'€OMETpUU H
MaTeMaTHYECKOMY aHaIU3y

YMeer: aHanu3upoBaTh 3a7ady, BbLAETAS e€ 0a3oBbIe
COCTaBIIAIOIINE; OCYILECTBIATh  JEKOMIO3ULUIO
3a]a4u; OCYILECTBIIATH ~ IIOCTAHOBKY  3alayu;
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Hrtoro — 23x2=46 6annos.

aHAJIM3UPOBATH YCIOBUE U ONPEIEIATh METOJL PEILICHHUS
IIOCTABJICHHOM 3a/auu; pallMOHAIBbHO PElIaTh 33a7adu
10 JIMHEHHOH anredpe, aHAIMTUYECKOH reoMeTpuu U
MaTeMaTHYECKOMY aHAJIM3Y; KOMMEHTHPOBATH IPOLIECC

peueHun 3agavdu o JINHEHON anre6pe,
AHATTUTHIECCKON TCOMECTpUM W  MATEMaTHYCCKOMY
aHaJIu3y; OLCHUBATbh 3(1)(1)6KTI/IBHOCTL Pa3siInIHbIX

MCETOJOB IIPpH PECIICHNHA MATEMAaTHUICCKUX 3a0a4.

CamocrosrenpHas pabora
(obs13aTenbHbIe HOPMBI)

WunuBuayansHoe nomamnee 3ananue 1 (MA3)

2
A_( ]
2
| Haitrn | (A), ecmm: f(X)=3x"—4x+2 3 1
2. BBIMHCIATB OIPEIETUTEND, TIOJB3YSCh CBOMCTBAMH ONPEIETUTENEH:

11 -1 1
2 -1 3 -2
01 -1 2
3 -1 1 -1

3. HMaHa nuHeiHas HEOJHOpPOJHAs cHcTeMa ypaBHEeHuil. MccienoBaTh CHCTEMY Ha COBMECTHOCTbH TpeMs
croco0amMu U PeluTh ee

o ¢popmynam Kpamepa

MAaTPHUIHBIM METOIOM

mertonoM ["aycca

3x1-X21+4x3=4

2x1+3X2-X3=-1

2X1-5X2-6X3:5

4. UccnenoBaTh KaXXIyIO M3 YKA3aHHBIX CHCTEM U B CITydae COBMECTHOCTHU PEIINTH €€ TIOOBIM METOIOM.
3x1+4x2-x3=7

x1+2x2-3x3=0

7x1+10x2-5x3=2

5. PemmTs cucTeMy ypaBHEHHUH, HCCIIEIOBaB HA COBMECTHOCTS 110 TeopeMe Kponekepa-Kamermmu:
2x1-x2+3x3=0

x1+2x2-x3=0
2x1+x2-x3=0
6. Halinure TO4Ky nepeceuenust mpsamMou u miockoctu X+1_y-3 _z+1, x4 2y _57420=0.
3 -4 5
7. Hanumre KaHOHMMECKUE yPaBHEHHUS IPIMOH x —3y +27+2=0, X+3y+2z+14=0.
8. Haiizure  mmomans — mapauienorpaMMa, — IOCTPOEHHOTO — Ha  BEKTOpax a u b:
o o _ o\ T
a=3p+0,b = p-2q,|p|=4[q]=1(p.9)= "

9. B tpeyronsuuke ABC Haiitu:
1) ypaBHEHHE U AJIHMHY BBICOTHI AD;

Tewmsl:

Jluneiinas anrebpa

BekropHas anrebpa U aHATUTHYCCKast TCOMETPHS
BBeznenne B MaTeMaTHUECKHI aHATIH3
JuddepennyansHoe ¥ MHTErpajlbHOE HCUHCIECHHUE
(YHKIMHU OTHOM TIEpeMEeHHOMN

@yHKIUS ABYX HE3aBHUCHMBIX ITEPEMEHHBIX
JuddepeHimanbHpie ypaBHCHUS

Pesynpratel 00ydenus:

3Haer: MaTEMaTHYECKYIO TE€PMUHOJIOTHIO u
CHUMBOJIUKY; OCHOBHBIE THIIBI MaT€MaTHUYECKUX 3aj]ady;
9Talbl pelleHNs TUMOBLIX 3aja4 10 JUHEeHHOH anredpe,
AQHAJTUTUYECKOM TeOMETpUH U  MaTeMaTHYecKOMY
aHalN3y; OCHOBHBIC IIOHATHUS JIMHEHHOW anreOpsl,
AHAJMTUYECKOM TeOMETpUM U  MaTeMaTHYeCKOTro
aHaM3a; CIOCOOBI ¥ MIPUEMBI PEIICHNS TUITOBBIX 32124
10 JIMHEHHOH anreOpe, aHATUTHYECKOH T€OMETpUH U
MaTeMaTHYECKOMY aHaIU3y

YMeeT: aHaNIu3UpOBaTh 3a/ady, BhIAEISS e 0a3oBbIe
COCTABIIAIOIINE;  OCYIIECTBJIATH  JIEKOMITO3HIIUIO
3aJauy; OCYILECTBJISITh ~ IIOCTAHOBKY  3ajJauu;
aHAJIM3UPOBATH YCIOBUE U ONPEEIIATh METOJL pEIICHHS
NOCTABJICHHOM 3aJauy; palUoOHAIbHO peEIlaTh 3aJadu
10 JIMHEHHON anrebpe, aHATUTHYECKOW Te€OMETPHU U
MaTeMaTHYECKOMY aHaJIU3y; KOMMEHTUPOBATh IPOLIECC

pemieHMss  3agayd [0 JMHEHHOW  anreOpe,
AQHAJUTUYECKOM TEOMETPUM U  MaTeMaTHYECKOMY
aHanM3y; OLEHHWBATh J(P(YEKTUBHOCTH Pa3IUIHBIX

MCTOJOB IIPU PCUICHUN MAaTCMAaTHICCKUX 3a1a4.
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2) ypaBHenue mequanbl CM, ecim A (1, 2), B (-2, -1), C (4, -4).

Kputepuu oOleHUBAHUSL:

* pemieHsl Bee 3anaun M3 — 9 Gamios,;

e pemieHWs 3aJa4 C HUTIOCTPALUSIMH O(GOPMIICHBI Pa3BEepHYTO, B COOTBETCTBHH C TPEOOBAHUSIMU
mpernoaBarens — 5 0aJuios;

* OTYET MPEJCTABJICH MPEIOJABATENI0 (3arpyXKeH Ha TPOBEPKY B CHCTEMY YIpaBJICHHS OOyueHHEM) B
YCTaHOBJICHHBIC CPOKH — 1 Oat

Uroro — 15 Oannos

WnnuBuayansHoe noMarnee 3ananue 2 (U3)

1.. Haiitu npenensr

L m Z_thl; 2. . (2+7%° ZX&.
o 3X =X x>z 7x2 +5

.9 2

3. i SN 3x; 4. im 2-3x+X ;
=0 xtg2X x>2  X2_4

11. UccnenoBath, B KAKMX TOYKAX U KAKOTO POjia pa3pbiBbl HMeeT pyHKiwms. [TocTpouTh cXeMaTHYeCKH
rpadux.

0, x< -2,
f(x)=1{x%, —2<x<0,
Jx, x=0.
12.HaiinuTe npon3BoaHbIe (HYHKIUNI:
1 y=9X2+i2_§/§ 2. y:xssin 2X;
2X
1+X =In®x—In(In x);
3 y =arctg ——; 4 y (In x);
1-x
2x°

13. TIpoBecty uccae0BaHKe QYHKIUH U TOCTPOUTSH ee rpaduk Y = >
1+x
14. Haiitu HeonpeieNIeHHbIE HHTETPAJIbI

cos/x
3)j 7 dx-

4) _[arcsin 2x dx -

2T dx” Z)I o '
Vx VX2 —4x+7

15. B 3aganusx 1-5 BBIUMCIUTH HHTErPAIbl, IPUMEHUB B 1-4 — MeTO/ IOACTAaHOBKH, B 5 — METO[
WHTETPUPOBAHUS 110 YACTSM.
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1.]1. e?*dx. S.T x? sin xdx.
0

-!xlnx J.m

16. ITocTpouTs GUrypy, OTPaHHYEHHYIO CIENYIONUMH TUHUAMEI: XY = 4, X+ y= 5, u BermcnTh ee

2-|.4x+2

miomankb.

w(xy)=C

17. Haiitu o6wmmit uaterpan auddepennuansaoro ypasaeHus. (OTBET NPeACTaBUTh B BUJIC

)
\JA+ y?dx — ydy = x?ydy.

Kpurepun onennBanus:

* peurens! Bce 3anauu /13 — 6 Gaios;

e pemeHus 3aJad C MUTIOCTPAlMsIMH O(QOPMIICHBI pa3BEpHYTO, B COOTBETCTBHU C TPEeOOBAHHSIMHU
npernoaaBaress — 5 6alos;

* OTYET NPEJCTaBIEH MPEIOAABATENI0 (3arpy’)kKeH Ha IPOBEPKY B CHCTEMY YIpaBICHHS OOydeHHeM) B
YCTaHOBJICHHbIE CPOKU — | Gas.

HUtoro — 12 6amios

CamocrosrenbHas padoTa (Ha
BBIOOD)

Vuactue B pa3iUuHbIX KOHKYPCaX W ONUMIIHAIAX, MyOTHKAIUs CTaTeH 0 TeMaTHKE TUCIUIUIAHBL.
Kpurepun onennBanus:

I mecto — 15 Gamios

Il mecto — 9 GamtoB

III mecto — 8 GammoB

Vyactue — 6 6amioB

IMonreepxaenHas mybnukanus -15 Gamios

Tewmsl:

Jluneiinas anrebpa

BekropHas anreOpa 1 aHaIUTHUYECKasi TEOMETPUs
BBeznenne B MaTeMaTHUECKHH aHATIH3
JuddepenimansHoe ¥ MHTErpalibHOE UCUYHUCICHHE
(YHKIMHU OTHOM TIEpeMEeHHOM

OyHKIMS ABYX HE3aBUCHMBIX IIEPEMEHHBIX
HuddepeHmanbHpie ypaBHCHHUS

PesynbraTel 00yueHus:

3Haer: MaTeMaTHYeCKyIo TEPMHHOJIOTHUIO u
CHMBOJIMKY; OCHOBHBIE TUIIBI MaTEMaTHYECKHX 3aJay;
9TaIlbl PELIeHNs TUMOBLIX 3aJa4 M0 JMHEWHOH anredpe,
AQHAIUTUYECKOM TEOMETpPUM U  MaTeMAaTHYECKOMY
aHaNn3y; OCHOBHBIC MOHATUS JIMHEHHOW anreOpsl,
AQHAINTHYECKOH TEOMETPUM M  MaTeMaTHIEeCKOro
aHaJIM3a; CIOCOObI U IIPUEMBI PEILICHUS TUIOBBIX 3a1a4
N0 JIMHEHHOH anreOpe, aHATUTHYECKOH T€OMETpUH U
MaTeMaTUYECKOMY aHaIU3y

VYMeeT: aHaMM3MPOBAThH 3ajady, BhIENS €€ 6azoBbIE
COCTaBJIOIIUE;  OCYILECTBIATh  JEKOMIIO3ULIUIO
3a7au;  OCYIIECTBIATh  TIOCTAHOBKY  3ajadn;
AHAIM3UPOBATh YCIOBUE U OIPEIEISITh METO] PELICHUS
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MOCTABJICHHOM 3a/1aui; PalMOHAIBHO PElIaTh 337avu
10 JIMHEHHON anreOpe, aHAJMTUYECKOW T€OMETPHUU H
MaTeMaTHYeCKOMY aHAITN3y; KOMMEHTHPOBATH IIPOLIECC
petienus 3a1a4n o TUHEHHOI anreope,
AQHAUTHICCKOH TEOMETPUM U  MaTeMaTHYCCKOMY
aHanu3y; OICHUBaTh 3()(EKTUBHOCTh Ppa3IMYHBIX
METOJIOB TIPH PEIICHHH MAaTEMAaTHUSCKHX 33/1a4.

KonTponpHoe wMepompustue 10
paszeny

[IpomerxyTounsbIif KOHTPOJIb
(xonmnyecTBO OAJLIOB)

MuHMMaIEHOE KOJIHNYECTBO 0amioB — 56, MakcuMaibHoe — 88

[IpomerxyTouHast aTTecTarust

IpencTaBieHs! B ()OH/IE OIIEHOYHBIX CPENICTB ISl HPOMEKYTOYHON aTTECTAIMH 110 JTUCIMILIMHE
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