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1. MACIHIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JTUCHUTLTAHBI

1.1. O6s1acTh NPUMEHEHUSs] IPOTPAMMbI

Pabouas nporpamma yue6HOro npeamera «MareMaTukay siBISIETCS 4aCTbI0 OCHOBHOM
npodeccroHanbHOl 0o0Opa3zoBarenbHON TporpamMmbl B cooTBercTBUM ¢ DPI'OC 1o
cnermanpHocTH  CITIO  35.02.080nexTpudmukaruss W aBTOMATHU3AIMS  CEIIBCKOTO
XO0351CTBA

PaGouass mporpamma ydeOHOW IUCHUILIMHBI MOXET OBITh WCIOJb30BaHA: B

porpaMMax JOMOJHATEIBHOTO MPOQPECCHOHAIBHOTO 00pa3oBaHus (B Iporpammax
npodeccuoHaITbHOTO O0YUECHHUS).

1.2. MecTo yueOHOro npeamera B CTPyYKType OCHOBHOI npo¢ecCHOHAIbHOMI
00pa30BaTeIbHOM POrpaMMBbI

VYueOHublii npenmer «MaTeMaTuKa» OTHOCHUTCA K OOA3aTENbHBIM Yy4€OHBIM
npeaMeraM o011e00pa3zoBaTeIbHOrO YU4eOHOTO KA.

1.3. TpeGoBanus K pe3yibTaTaM OCBOCHHUS Y4e0OHOI0 NpeaMeTa:

Conepsxanue ydyeOHOTO npenmMera «Mamemamuxay HaNpaBICHO Ha JOCTUXKEHHUE
CIICIYIOIINX LEIICH:

. oOecrieueHne CHOPMUPOBAHHOCTH TMPEACTABICHUN O COIUAIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHUX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHUKHU;

e oOecrieueHre  CHOPMUPOBAHHOCTU  JIOTUUECKOTO, AJITOPUTMHYECKOTO U
MaTeMaTH4eCKOTO MBITIUICHHUS,

e oOecrieueHne cHhOPMUPOBAHHOCTH YMEHUI TPUMEHSTh MIOTyUEHHBIE 3HAHUS TIPU
PEIICHUH Pa3INYHBIX 33]1a4;

. obOecrnieueHue cHOPMUPOBAHHOCTH MPEACTABICHUNA O MaTeMaTUKE Kak
JacTH OOIIEYEIOBEYCCKON KYJIBTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, IO3BOJISIONIEM
OTHCHIBATH M U3y4YaTh PEATbHBIC TTPOIIECCHI U SIBJICHUSI.

[To mwToram ocBoenus yueOHOro mpeamera «Mamemamuxa» y 00ydaromIerocs
JOJKHBI ObITH CPOPMHUPOBAHBI CIETYIOIINE KOMITETECHIINH:

OK 1. TlonumaTh CyIIHOCTP U COLUMAIBHYIO 3HAYUMOCTh CBOEH Oymyriei
npodeccuu, MPOSBIISATH K HEHM yCTONYMBBIN HHTEPEC.

OK 2. OprannzoBbIBaTh COOCTBEHHYIO AEATEIILHOCTh, BRIOMPATh TUIIOBBIE METOIbI U
CrocoObI BBIMIOJIHEHUS] MPOPECCUOHANBHBIX 3ajad, OUEHUBaTh HUX 3PPEKTUBHOCTH U
Ka4yecTBO.

OK 3. IlpuHuMaTh peuieHusi B CTAaHJAPTHBIX U HECTAHJIAPTHBIX CUTYaLUsAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK W WCIOJIb30BaHUE HMH(OpMAIUU, HEOOXOAUMON IS
3G (}EKTUBHOTO  BBIINOJHEHUS MPOPECCHOHANBHBIX 3a7ad, MNpPOPECCUOHAIBHOTO U
JIMYHOCTHOT'O Pa3BUTH.



OK 5. MHcrnonp3oBath HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccruoHaIbHOM e TETPHOCTH.

OK 6. PaboTtaTh B KOJIJIEKTUBE M KOMaH/Ie, 3(()EKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJICTBOM, TIOTPEOUTEIISIMHU.

OK 9. OpueHTHUpOoBaThCs B YCIOBHIX IMTOCTOSHHOT'O U3MEHEHHMSI PABOBOM 0a3bl.

OcBoenue cojaepkanust ydeOHoro mnpeamera «Mamemamuxay» o0OecreunBaeT
JOCTUKEHHUE CTYIEHTAMU CIICAYIOIUX PE3yIbTaTOB:

* INYHOCTHBIX:

— MOHWMAaHWUE 3HAYMMOCTH MAaTEMAaTHKHU I HayYHO-TEXHHUYECKOTO Iporpecca,
c(hOPMHPOBAHHOCTh OTHOIIECHHUS K MaTEeMaTHKE KakK K YacTH OOIIeYeIOBEYCCKOM
KyJIbTYyphl Yepe3 3HAKOMCTBO C HCTOpHUEH pa3BUTHS MaTEMaTHKH, DSBOJIONUCH
MaTEeMaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHYECKON KYJIbTYpPbI, KDUTHYHOCTH MBIIUJICHUS HA YPOBHE, HEOOXOAMMOM JIJIs
Oynyiield mpoPecCHOHANIBHON JESITENIbHOCTH, I MPOJOJDKEHUS O0Opa3oBaHUs H
caMm000pa3oBaHus;

— OBJIQJICHUE MATEMAaTUYECKUMU 3HAHUSIMU U YMEHHSIMHU, HEOOXOAUMBIMH B
MOBCEHEBHOM JKU3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHIMUIUIAH U
JUCIUTUINH TPOo(eCcCUOHATBHOTO IUKJIIA, JJIA MOJTy4YeHUss 00pa3oBaHusl B 00JIacTAX, HE
TpeOyIOLMX YIIIyOJIE€HHOW MaTeMaTUYECKOU MOATOTOBKY;

— FOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM YHUCJIE caM000pa30BaHUIO,
Ha MPOTSHKEHUH BCE JKU3HH; CO3HATENIbHOE OTHOIICHNE K HETIPEPBIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCIEIIHON MPOo(heCCUOHAIBHON U O0IIECTBEHHOM e TEILHOCTH;

— FOTOBHOCTh M CITIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUECKOW U OTBETCTBEHHOM
NEeATEIIbHOCTH;

— TOTOBHOCTbh K KOJIJIEKTUBHOM paboTe, COTPYAHMYECTBY CO CBEPCTHUKAMHU B
o0Opa3oBarenbHOM, 00IIECTBEHHO TOJIE3HON, YIEOHO-UCCIIE0BATEIbCKOM, TPOSKTHOM U
IPYTUX BUJAX ACATEIBHOCTH;

— OTHOILIEHUE K NMPO(PECCUOHANBHOMN JEATENIBHOCTH KaK BO3MOXHOCTH Y4YacTHs B
PEILIEHUH JINYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IIEHAIMOHAIBHBIX PO0JIEM;

* MeTanpeaMeTHBIX:

— YMEHHE CaMOCTOSITEIHHO ONPEACIIATH IICJIA IeITSILHOCTH U COCTABJIATH TIJIaHBI
NEATEIBHOCTH, CAMOCTOSITEIbHO OCYIIECTBIIATH, KOHTPOJUPOBATh M KOPPEKTUPOBATH
JESATETBHOCTD;

- ICTIOJIb30BaTh BCE BO3MOYKHBIC PECYPCHI JIJISl JOCTHKCHUS ITOCTABIICHHBIX IIeJIeH
U peav3aliyl TUIAHOB JCATEIHbHOCTH, BBIOMpATh YCIICIIHBIE CTPATETHH B Pa3TMYHBIX
CUTYaIusX;

— YMEHHE MPOAYKTUBHO 00IAaThCS M B3aUMOJICHCTBOBATH B MPOIIECCE COBMECTHOM
NEeSATETbHOCTH, YUYUTHIBATh MO3UIUUA JPYTUX YYACTHUKOB ACATEIBHOCTU, FH(HEKTUBHO
paspemiath KOH(MIUKTHI;



— BJIaJICHWE HaBBIKAMHM TI03HABATEIHHON, Y4EOHO-UCCIEAOBATEIILCKON W
IIPOEKTHOM JIeATeIbHOCTH, HABBIKAMHU Pa3peIlIeHUs MPOOIIeM; CHIOCOOHOCTH U TOTOBHOCTh
K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/1a4, NPUMECHEHUIO
PAa3IUYHbIX METOJOB II03HAHUS;

— TOTOBHOCTH M CIOCOOHOCTh K CaMOCTOSITENIbHOW HMH(POPMAIIMOHHO-
II03HABATEIBHON JCATEIbHOCTH, BKIKOUYas YMEHHE OPUEHTUPOBATHCA B PA3JIUYHBIX
UCTOYHUKAaX MH(POpMAIUU, KPUTUUECKU OLICHUBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO,
MOJy4aEMYIO U3 PA3JINYHbIX HCTOYHUKOB;

— BJIQJICHUE SI3BIKOBBIMH CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO U TOYHO U3JIarath
CBOIO TOYKY 3PEHUSI, UCIIOJIb30BaTh aJICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

— BJIAJICHUC HaBBIKAMH I[IO3HABATEIIbHOHW pedJeKcud Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUIA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM,
TPaHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX MO3HABATEIBHBIX 3a7a4 U CPEACTB JJISI UX
JOCTHKECHUS,

— IeJICYCTPEMJICHHOCTh B TIOMCKAaX U MPUHATUU PEIICHUM, COOOPa3UTEIbHOCTD U
UHTYMIIMS,  Pa3BUTOCTh  IPOCTPAHCTBEHHBIX  MPEJCTABICHUHN;  CIHOCOOHOCTH
BOCIIPUHUMATh KPaCOTy U TAPMOHUIO MUPA;

* IpeAMETHBIX:

— c(OpPMHUPOBAHHOCTh TMPEJICTABIICHUA O MaTeMaTUKE KaK 4YacTH MHUPOBOMU
KyJIbTYpbl U MECT€ MAaTEMaTUKH B COBPEMEHHON UMBHWIM3AIMHU, CIOCO0AX OMHCAHUS
SABJIECHUN PEATBHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— Cc(OPMHUPOBAHHOCTh NPEACTABICHUA O MaTeMaTHYECKUX MOHATHSAX Kak
BAKHEUIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIIOIIMX ONMCHIBATh U U3y4aTh Pa3HbIC
IPOLIECCHI W SIBJICHMS; ITOHMMAHUE BO3MOKHOCTH AKCHOMATHYECKOTO IOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

— BJQJECHHUE METOJAAMU JOKA3aTEIbCTB M AJITOPUTMOB PELICHUS, YMEHHE HUX
IIPUMEHSATH, IPOBOAUTH JI0KA3aTEIbHBIE PACCYKACHHUS B XOA€ PELICHUS 3a/1a4;

— BJIAQJICHUE CTAaHJAPTHBIMM [PUEMAMU  PELICHUS  PAalMOHAIBHBIX W
UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUU M
HEPABEHCTB, UX CHUCTEM; HMCIIOJb30BAHME I'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMM, B TOM
YyCIIe I MIOUCKA IyTH PELICHUS U WIUTIOCTPALUK PEIICHUs YPAaBHEHUM U HEPABEHCTB;

— c(hOpMHUPOBAHHOCTH MPECTABICHUI 00 OCHOBHBIX MOHATUSAX MaTEMATUYECKOTO
aHaJM3a U MX CBOMCTBaX, BIAJICHUE YMEHHEM XapaKTepu30BaTh MOBEACHUE (DYHKIIMIA,
M CIIOJIb30BaHUE NMOJTYYEHHBIX 3HAHUM JJIs1 ONIMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BIIAQJICHUE OCHOBHBIMU MOHSATUSIMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUrypax, MX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTb YMEHUS
pacno3HaBaTh reOMETpUYECKUE (PUTYphl HAa YepTekax, MOACNAX U B PEabHOM MHPE;
NPUMEHEHUE HM3YyUYEHHBIX CBOWCTB I€OMETpUYECKUX GUryp u (Gopmyn ajisg pelieHus
FeOMETPUYECKUX 3a]a4 U 337a4 C PAKTUYECKUM COJIEPKaHUEM;

— c(OpMUPOBAHHOCTh TPEACTABICHUM O TPOIECCax W SIBICHUSAX, HWMEIOIINX
BEPOSTHOCTHBIA XapPAKTEpP, CTATUCTHUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM MHPE,
OCHOBHBIX TMOHSTHUSX 3JIEMEHTAPHOU TEOPUM BEPOSITHOCTEW; YMEHHN HAXOIUTh U



OLICHMBATh BEPOATHOCTH HACTYIJICHUS COOBITUH B TMPOCTEHMINUX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XapaKTEPUCTUKU CIIyYalHbIX BEIUYUH;

— BJIaJICHUE HABBIKAMU KCIIOJIB30BAHKS I'OTOBBIX KOMIBIOTEPHBIX IIPOrPaMM IIpU
pelLIeHnH 3a1a4.

B pe3ynbTaTe 0CBOCHUS TUCHUIIIMHBI 00YYaIOUNCS JOJKEH YMeTh!

- pemarb MpocTelime KOMOMHATOPHBIE 3a/1aud METOJIOM mepedopa, a Takke ¢
MCIIOJTh30BAHUEM M3BECTHBIX (DOPMYIT;

- BBIYUCIISATH B IPOCTEHIITNX CITyYasiX BEPOSATHOCTH COOBITHI HA OCHOBE TOJICUETa
YHClia UCXO/I0B;

- pacro3HaBaTh Ha YepTexKax U MOJEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TPEXMEPHBIE OOBEKTHI C MX OMUCAHUSIMU, N300PAKCHUSIMU,

- ONMMCHIBATh B3aMMHOE PACIIONIOKEHUE MPSMBIX M TJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOU CYXJACHHUS 00 TOM PACIOJIOKEHUY;

- aHAJIM3UPOBATh B MPOCTEHIIMX CIydasxX B3aMMHOE PaCIoOJIOKEHHE OOBEKTOB B
IPOCTPAHCTBE;

- n300paxaTh OCHOBHBIE MHOTOTPAHHUKH M KPYIJIbIE TEJA; BBHIMOIHATH YEPTEKHU
M0 YCJIOBHSIM 3a]1ay;

- CTPOUTH MPOCTEHIINE ceueHus Ky0a, MpU3MbI, TUPaAMUJIbL;

- peliarh MIAHUMETPUYECKUE M TPOCTEHIINE CTEPEOMETPUUYECKHUE 3aJadyd Ha
HAXO0XJICHNE TEOMETPUYECKUX BEMYHH (IJIMH, YTIJIOB, IIOMIACH, 00hEMOB)

- WCIOJIb30BaTh NPHU PEIICHUU CTEPECOMETPHUECKHUX 3a7ad IUTAHUMETPHUECKUE
(baKThl U METO/IBI;

- IPOBOJUTH JTIOKA3aTEIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1aY;

- BBIYUCJIATH 3HAaUeHWE (YHKIMM TO 3aJaHHOMY 3HAYEHUIO apryMEHTa IpHU
pa3IMYHBIX crocobax 3aaaHus QyHKUIUU;

- OMPEENATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMM, MIUTIOCTPUPOBATh UX HA
rpadukax;

- CTPOUTD TpadUKU U3yUeHHBIX (DYHKIIHM, WILTIOCTPUPOBATH 10 rpaduKy CBOMCTBA
AIIEMEHTApHBIX (PYHKIUH;

- HAXOJIUTh MPOU3BOIHBIC STIEMEHTAPHBIX (PYHKITUH;

- WCIIOJIH30BaTh MPOU3BOJHYIO JUIsl U3yY€HHUsS CBOMCTB (DYHKIIMM U TOCTPOCHUS
rpaduKoB;

- TPUMEHATH TPOW3BOJHYIO JUIS TPOBEICHHUS TPUOIMKCHHBIX BBIYMCICHHM,
pelmiaTh 3aa491 TPUKIATHOTO XapaKTepa Ha HaX0XKICHUE HauOOIbIIEro M HANMEHBIIIETO
MHTETpaa;

- pemiatp palroHaIbHbIE, MoKa3aTesbHbIC, norapudmuueckue,
TPUTOHOMETPUUYCCKHUE YPAaBHEHUS, CBOAAIIME K JIMHCWHBIM M KBaJpaTHBIM, a TaKKe
aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMEI;

- HCTIOJIh30BaTh TPAPUIECKUN METO/I PEIICHHUS] YPABHEHUI U HEPABEHCTB;

- U300pakaTh Ha KOOPJMHATHOM IIOCKOCTH PEIICHUS] YPaBHCHU, HEPABEHCTB U
CUCTEM C JIByMsI HCU3BECTHBIMU;

- COCTaBIISATh U peliaTh YpaBHEHUS] U HEPABCHCTBA, CBSA3BIBAIOIINE HEM3BECTHHIC
BEJTMYMHBI B TEKCTOBBIX (B TOM YHCJIE€ MMPUKIIATHBIX ) 3aa4ax.



- BBINIOJIHATH apuU(PMETHUECKUe NEHCTBUS HaJA YHCIaMH, COYeTas YCTHBIE U
NUCbMEHHBIE NIPUEMBI; HAXOAUThH MPUOIMKEHHBIEC 3HAUYEHUS BEJMYMH M MOTPEIIHOCTH
BBIUMCIICHUN (A0CONIOTHASI U OTHOCUTEIIBbHAS ); CPABHUTD YHCIIOBBIE BBIPAXKCHUS;

- HaxOJUTh 3HAUYEHUs KOpPHSA, CTENEHM, Jiorapupma, TPUTOHOMETPUUYECKHUX
BBIP@XEHUM HAa  OCHOBE  ONPENENIECHUS, HUCHOJB3YyS IpU  HEOOXOIUMOCTHU
UHCTPYMEHTAJIbHBIE  CPEACTBA;  IOJb30BaThCS  NPUOIMIKEHHOM  OLEHKOH Ipu
IPAKTHYECKUX PacyeTax;

- BBITIOJIHATH MPE0Opa30BaHUs BBIPAKEHUH, IPUMEHAS (POPMYJIbI, CBA3aHHbBIE CO
CBOMCTBaMH CTENEeHeH, Torapu(MoB, TPUTOHOMETPUUYECKUX (PYHKIIHIA;

B pe3synbrate 0CBOCHUS TUCHUILUIMHBI 00yUYarOIIUNCS TOKEH 3HATH!

- 3HAaYCHUE MaTEMaTUYECKON HAYKH JIJIsl PEIICHUs 3a7a4, BO3HUKAIOIINX B TEOPUU
U MNPAKTUKE; MUPOTY U B TO BPEMSI OTPaHUYEHHOCTh MPUMEHEHUS MATEeMaTUYECKHUX
METOJIOB K aHaJIM3y U UCCJIE0BAHUS MPOIIECCa U SIBICHUN B IPUPOJIE U B OOIIECTBE;

- 3HAYCHHE MPAKTUKU U BOIPOCOB, BO3HUKAIOIIMX B CAMOW MaTEMAaTHUKE IS
(dbopMHUpPOBaHUSA U Pa3BUTHS MATEMATUUYECKON HAYKH; UCTOPHUIO PA3BUTHS MTOHSITHUS YKCIa,
CO3/IaHHSI MATEMATHYECKOTO aHAJIN3a, BOSHUKHOBEHUS U PA3BUTHUS T€OMETPUU;

- YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTMKHA MaTEMaTUYECKUX PACCYKIECHUMU, HX
IPUMEHUMOCTH BO BCEX 00JIACTAX YEIOBEUECKOMN JCATEIBHOCTH;

- BEPOSITHOCTHBIN XapaKTep pa3INUHbIX MTPOIIECCOB OKPYKAIOIIETO MUPA.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUILJINHBI

2.1. O0bem y4yeOHOH JAUCHUILIHHBI, BUAbI Y4eOHOH padoThI

HpOMe)l(yTO‘IHOi/'I aTrecranamumn

Bun yuednoii padoTsi

Oobvem uacos

O0beM 00513aTeTbHBIX Y4eOHBIX 3aHATHH 175
B TOM YHCIIE: 120
TeopeTnyeckoe o0yueHHe 68
MIPaKTHYECKOe 00yIeHne 52
camocTosITeIbHas padboTa 55

®opma NPOMeKYTOUHOI aATTECTAUUU IK3AMEH 8 MPEMbem cemecmpe




2.2 TeMaTH4YeCKHUil IVIAH U COJePrKaHUe YUeOHO! JUCHMILNINHBI «MaTeMaTHKa»

Koabl
KOMIIeTEeHIIHIA,
(popmupoBanu
HaumenoBanue pasnesioB uCoaep:xanne Yy4dyeOHOro Marepuasia, TMpaKTHYeCKHe 3aHATHS, CaMOCTOsiTebHasi padoTraOQobem o KOTODBIX
TeM 00y4Jaronuxcs 4acoB P
CIoco0CTByeT
DJIeMEeHT
MpPOrpaMMBbl
1 2 3 4
Pa3znea 1. Jluneiinas anredpa OK2
Tema 1.1. MaTpuusl Marpuna. Buasl Marpun. Onepanusi CIOXEHHS MaTpPHL, NPOWU3BEICHUE MAaTpULl U YMHOXECHHE 6 OK2
ILGI‘/'ICTBI/IH Hag HUMU MaTpuibl Ha YUCJIIO. CBolicTBa onepaunﬁ CJIOKCHUA, IPOU3BCACHUA MAaTPUI] U YMHOKCHUA MAaTPUIIbI HA
YHCIIO.
CamocrosiTeqibHAsI padoTa OOYyYarOIIMXCS: TOJATOTOBKA K IMPaKTHYECKOH pabore «JleficTBus Hax 4 OK2
MaTpuiamMun», KOHCIICKTUPOBAHUC TCMbI «Panr MaTpuibD».
Tema 1.2. Meroa [aycca | OgHOpOIHBIE U HEOJHOPOIHBIC CHUCTEMBI JIMHCHHBIX YpaBHEHUH. DJIEMEHTapHBIC MpeoOpa3oBaHUs HaJl 4 OK2
UIsT  pelleHHs ctpokamu. Meton 'aycca.
JTMHCHHBIX YPABHCHUH IpakTuyeckoe 3ausitue 1 : «JIefcTBIS Hal MATPHIIAMH. 2 OK1-5
IIpakTuyeckoe 3aHsaTHe 2: PereHne cucteM TMHEHHBIX YpaBHEHHUN MeToAoM ['ayccay. 2 OK1-5
Tema 1.3. Omnpenenutenu 2-oro W 3-To mopsaka. MeToAbl BBIUHCIEHUS ompexenuteineid. CpoiicTea 4 OK2
OnpenenuTeNib MaTPUIBI U | onpeenuTesieii. MUHOpPBI, anreOpandueckue J0MoIHeHuUs. Pa3noskeHue onpeaenuTesis Mo 3JIeMeHTaM CTPOKH
€ro OCHOBHBIE CBOWCTBA. | WM cTojOIa. OnpenenuTenb CHCTEMBI N-IIMHEHHBIX YpaBHEHUH ¢ Hem3BecTHRIMU. Dopmyna Kpamepa ais
Meton Kpamepa. pEeLIEHNs CUCTEM JIMHEWHBIX YPaBHEHUI.
IIpakTuyeckoe 3ansaTue 3: OnpeaenuTe Ty 2-0r0 U 3-T0 TOPSIAKA. 2 OK1-5




IIpakTuyeckoe 3aHaTHe 4: MeToasl BBHIUHCIEHUs ompenenuteneil. (CBoicTBa ONMpenemUTENe. 2 OK1-5
MuHOpEHI, anredpanIecKie TOTOTHEHHSL.

Tema 1.4. Heswipoxxnernas matpura. O6parras matpura. CBoiicTBa 00paTHOM MaTpHUIlbl. MaTpudHbIe ypaBHEHUS. 4 OK2

ObpatHas MaTpuna. | Beraucnenne oOpaTHOH MaTpullbl C [OMOLIbIO anre0panyecKux JONOJHEHWH, METOA0M

MatpuuHbld  MeTOA ISl | MPUCOETUHEHHON MaTPUIIBI.

pemeHus CUCTEM

JMWHEHHBIX YpaBHEHUI IIpakTuyeckoe 3aHaTHE 5. «PelieHne cucTeM JIMHEHHBIX ypaBHEHUH MeTo1oM Kpamepa. 2 OK1-5
IIpakTHyeckoe 3ansiTHe 6: Pemenue cucTeM JIMHEHHBIX YpaBHEHUI MaTPUIHBIM METOJIOM. 2 OK1-5
IIpakTuyeckoe 3anaTHe 7. Pemenue 3amau 2 OK1-5
CamocTosiTesibHasA padoTa 00yyaroIUXCs: MOJArOTOBKA K MpakTHYecKoi pabote «Pemenune cucrem 4 OK1
JTUHEHHBIX YPAaBHCHUM MAaTpUYHBIM METOI0MY, pemenue CJIY.

Pazpnen 2 InddepenuuaibHoe HcUHCTEHHE

Tema 2.1. [Ipenen UucnoBble MOCIENOBAaTENbHOCTH, MOHOTOHHBIE, OTpPaHUYEHHBIE I[OCIEI0BATEIbHOCTH, MNpeAe 4 OK2

byHKIH MOCIIEZIOBATENFHOCTH, — CBOMcTBa mpeaena. beckoHedHo Mansle ©  OECKOHEYHO — OoJbInue
TIOCJIeIOBATEIFHOCTH, CBSA3b MeX 1y HUMH. [ Ipenen cyMMsl, mpousBeneHus u yactHoro. [Ipenen pyHknmm.
Teopembl o0 mpenenax. 3aMmedarenbHble mpenensl. IlepBblii 3aMedarensHeId mpenen. Bropoit
3aMeyvarteNbHbIi pesel. [Ipenenbl Ha 0ECKOHEYHOCTD.
CamocTrosiTeTbHAsI padoTa 00y4arOIINXCs: MTOArOTOBKA K KOHTPOJILHOM paboTe «BerunciaeHue npeaena 4 OK1
(GyHKIMI», MTOATOTOBUTH COOOIIeHne Ha TeMy «HemnpepbslBHOCTh (hYYHKIUIY, BBIYHCICHHE MPEIEIOB
(GyHKITHIA.
IIpakTuyeckoe 3aHaTHE 8. «BpunciieHne npeaena QyHKINN. 2 OK1-5
IIpakTnyeckoe 3ansiTue 9. 3aMmedaTeNbHBIE IPECITBD). 2 OK1-5
CamocTosiTesibHasA padoTa oOyyaromUXcs: TOATOTOBKA K KOHTPOJBHOM pabore «3ameuaTeNbHbIE 6
TIPEJIENbI.

Tema 2.2. OnpeneneHue Mpou3BoaHON. [Ipon3BoaHAas CYMMBI, TIPOU3BEACHUS, YACTHOTO IJIEMEHTAPHBIX (DYHKITHH. 4 OK2

[IpousBognas (yHKUUH

OcHoBHBIE  (opMyJBl  AUPPEepeHIUPOBAHUSL.
hiieMeHTapHbIX  (yHkuui. [IpousBomHas

Tabmuna mnpousBogHBIX. [IpOM3BONHBIE OCHOBHBIX|
nmorapu(MUYECKON, TMOKa3aTeIbHOW U  OOpaTHBIX

TPUTOHOMETPUYECKUX (DYHKITHH.




IMpakTnyeckoe 3ansitue 10: . [Ipon3BoHAast CyMMBI, TPOU3BEACHUS, YACTHOTO DIIEMEHTAPHBIX (YHKITUH 2 OK1-5
Tema 2.3. [IpousBogHas [onsTre cnoxkHoit GpyHKIMU. BrrumcieHne NpoU3BOAHON CIOXKHOM cTenmeHHON (yHKIuUU. OCHOBHBIE 4 OK2
CII0KHOU CTETICHHOW | IPUEMBbI  BBIYUCIICHUS  TPOM3BOTHOM ClOXKHOW (QyHKIMH. [Ipon3BogHas CIOXKHOM MOKa3aTeIbHOM
¢byHKIN GbyHKIHN.
IIpakTuyeckoe 3ansaTHe 11: Berancienrne npon3BOIHON CI0KHON CTETIEHHON (DYHKITHH. 2 OK1-5
Tema 2.4, Brruncnenne 3HadueHUS TNPOW3BOAHON CIOKHOW (YHKIMKM B TOYKE. AJNTOPUTM HaXOXKICHUS 4 OK2
[IpousBonnas CIIO’)KHOH | MPOM3BOAHBIX CIOXKHBIX (yHKUMH. OCHOBHBIE  NPHEMBI  BBIYUCICHUS  TPOW3BOTHOM CIIOKHOM
MoKa3aTeIbLHOM u | ¢yaknuu. [IponsBogHas COXKHON JIOTapu(YMUIECKON U TPUTOHOMETPUIECKON (PYHKITHIA.
TIOrapu(MIIeCKol IMpakTnyeckoe 3ansitue 12: «[IpousBoaHas cioKHOU creneHHON QyHKIMU. [Ipon3BoaHas CIIOXKHOM 2 OK1-5
bymxamm T10Ka3aTeNbHOM (QYHKIMH.
IIpakTyeckoe 3ansiTue 13: [IpousBoaHast ClnoXXHOM JIorapu(pMUUECKON (QYHKIIUI. 2 OK1-5
IIpakTnyeckoe 3ansitue 14: [Ipon3BoaHast CI0XXHON OKA3aTENBHON (YHKIHMH. 2 OK1-5
Tema 2.5 [lonsTe npupaiieHue apryMmeHTa u npupamieHue Qynxouu. KacatenpHas k rpaduky (yHKuuu. 2 OK2
l'eomerpuyeckuii  cMbica | YTI0BoM K03 (QUIIMEHT KacaTensHON. TaHreHe yriia HakJoHa KacaTelIbHOM.
IPOU3BOIHOMN
Tema 2.6. OmnpeneneHue Bo3pacTamlnedl u yoObiBaromied (yHkuuu. [Ipu3HaKM MOHOTOHHOCTH (DYHKIIUH. 4 OK2
[Ipumenenne nponsBoguoi | HeoOxoaumeple u ocTaTo4yHblE YCIOBHS YObIBaHUS M BO3pacTaHus (yHKumu. TOUYKM 3KCTpemyma.
Heob6xomumoe 1 toctaTouHoe yciioBHe 3KcTpeMyma. HaxookeHHus 3KCTpeMyMOB € TOMOIIIBIO TIEPBOU U
BTOPO# MPOU3BOAHON. BrimykiocTe u BorHyTocTh KpuBOil. Toukm meperun6a. JloctaTouHoe ycioBHe
CYIIECTBOBaHMS TOUEK Ieperuoda.
IpakTuyeckoe 3anaTHe 15: «['eoMeTpryecKuii CMBICI POU3BOIHOM. 2 OK1-5
IIpakTuyeckoe 3anaTue 16: VccienoBanne GyHKIINKM HA MOHOTOHHOCTD U OKCTPEMYM). 2 OK1-5
Pasznen 3. UnTerpanbHoe ucumncaeHne
Tema 3.1. Onpenenenue nepeoodpasHoi. [leprooOpasnas ¢ynkuuu. CBoiicTBa nepBooOpasHoii. Heonpenenénupiii 4 OK2
HeonpeneneHHslit MHTETpal UUHTETpaj, CBOWCTBa UHTerpama. Tabnwma wHTerpanoB. HemocpencTBeHHOE WHTETPHPOBAHHUE B
€ro OCHOBHBIE CBOMCTBA HEOTIPEIETIECHHOM HHTErpae.
IMpakTuyeckoe 3ansitue 17: [lepBooOpaznas GpyHkimu. CBoiicTBa EpBOOOPA3HOM. 2 OK1-5
IMpakTuyeckoe 3ansitue 18: . HeonpenenéHuplii HATErpall, CBOMCTBA HHTErpaa. 2 OK1-5




CamocTrosiTeibHasi padoTa 0oOydarONIMXCS: MOATOTOBKAa K KOHTPOJIbHOHM pabote «HemocpemcTtBeHHOE
WHTETPUPOBAHUEY.

Tema 3.2. Metonsl uHTerpupoBaHusa. HemocpencTtBeHHoe wuHTerpupoBaHue. Meton noacTaHOBKH. (OCHOBHBIC OK2
UnterpupoBanrie  MeTONOM(OPMYIBI HWHTETPaJIbHOTO HCUHCIeHHA. HTerpupoBaHue 3aMEHOH MEpPEeMEHHOW B HEOIpeAeIEHHOM
[I0ZICTAHOBKU MHTErpaje
IpakTuyeckoe 3ansitue 19: «HenocpencTBeHHOE HHTETPHPOBAHHE. OK1-5
IpakTnyeckoe 3ansitue 20: 3aMeHa mepeMeHHON B HEONPEETICHHOM UHTETPaIey. OK1-5
Tema 3.3. 3amadn, IpUBOAAIINE K MOHATHIO ONpPENENeHHOro MHTerpana. ONpeneseHHBbI MHTErpal Kak Mpenen OK2
OnpeneneHHbli UHTErpaiLicyMmmsbl. OnpeaeneHue onpeaesIeHHOro Hurerpaia. 'eoMmeTpuueckuii 1 CMbICH
MeToab! UHTETPUPOBAHMS. ompeAeNeHHOro MHTerpana. HemocpeacTBeHHOE MHTETPHPOBAHKE B OIPENENICHHOM HMHTerpaie. Taomnmia)
MHTErpajoB.
IIpakTHyeckoe 3ansaTue 21: OnpeneneHHbI HHTErpal Kak mpeaen cyMMbl. OmpeaeieHue OnpeieeHHOTO OK1-5
MHTerpajia.
CamocTosiTeIbHAsI padoTa 00yJarOIIUXCs: MOANOTOBKA K IpakThdeckol padore «HenocpencrteenHoe OK1
MHTETPUPOBAHKE B ONPENIEICHHOM HHTErpaIe»
Tema 3.4. ['eomeTpruecKkuil CMBICT ONpEAENCHHOro HHTerpana. OnpenencHue KpPUBOJIMHEHHONW —Tpamnenuy. OK2
[Ipunoxenus: onpezneneHHoroKpuBonuHeiiHas Tpaneuus U ee miomanb. [IpuMeHeHne ompenesieHHOro MHTerpana Uil BBIYUCIICHUS]
MHTErpaja [JI0IIAJM KPUBOJIMHEHHBIX Tpanenui.
I[IpakTuyeckoe 3ansitue 22: «HemocpencTBeHHOE  WHTETPUPOBAaHWE B OMNPEICICHHOM OK1-5
MHTErpase.
IpakTnyeckoe 3ansiTue 23: BoluucIeHns MIOMAAM KPUBOJIWHEWHBIX TPaTeIUiD» OK1-5
Paznen 4. ludgdepennuajibHbie YypaBHEHUsI
Tema 4.1. [lonatne o pauddepeHIMaIbLHOM YypaBHEHHH. 3ajadd, MNpUBOAALIME K JuddepeHnnanTbsHbIM OK2
HuddepenunansHbie ypaBHenusM. [lopsinok nuddepenuunansioro ypasHenus. JAuddepennumanbapie ypaBHEHUS! TIEPBOTO
YpaBHEHHS MEPBOTO | MOPSIIKA C pa3[eICHHBIMH W paseisioluMucs nepeMeHHbIMu J(uddepeHnnanbabie ypaBHEHUS
MOpsIJIKa € pa3jielieHHBIMU | IEPBOTO TOPSJKA C paslielieHHbIMH repeMeHHbIME JIuddepeHanbpaple ypaBHEeHHS TEPBOTO
u pasIeNsIoMKUMHCA | IOPSIIKa € pas3dessIIoIIUMUACA NepeMeHHbIMU. OnpesaeieHue O0IHOPOAHOro AuddepeHIraIbLHOTO
MepEMEHHBIMU. ypaBHEHHUSI.
IMpakTnyeckoe 3anaTue 24: «Pemenue nuddepeHnaNbHBIX YpaBHEHHI IMEpBOTO TOPSIKA C OK1-5

pasaACIICHHBIMHA U PA3ACIAIONIMMUCA ICPECMCHHBIMU) .




OnHOpOJHBIE W JIMHEIHHBIC
mudhepeHnnaTLHbBIC
ypaBHEHUS

IpakTnyeckoe 3ansitue 25: /IuddhepeHnuanbable ypaBHEHUS IEPBOTO MOPSIIKA C pa3IeIeHHBIMA U
pasJeNsIOIIMMHUCS TePEMEHHBIMU

IpakTuyeckoe 3ansiTue 26: OnpesenacHrue OHOPOTHOTO TUPPEePEHIINATLHOTO YPaBHEHHS.

CamocTosiTesibHasi padora oOyyaromuxcs: IOATOTOBKA K MPakTU4YecKol pabote «Pemienue 4
InpQepeHInanpHbIX  YPaBHEHUH IEPBOIO MOpsAKAa C pa3feiICHHBIMH U Pa3IeNAIOLIMMUCS
NIEPEMEHHBIMUY, PELLICHHE YPAaBHEHUI.
Pa3nen 5. YucjeHHbIe METOABI
Tema 5.1. AbcomoTHasT W OTHOCUTENbHas mnorpemHocTH. Okxpyrinenue uuced. YuCIeHHOE peleHHe 4 OK2
HucrneHHbIe METOBI anredpanveckux M TPAHCIEHICHTHBIX YPaBHEHUHN C OHOM MepEMEHHOM.
CamocrosiTesibHasA padoTa oOyqaronuxcs: [loaroToBuTh cooduienne Ha TeMy «AOCOMOTHAS U 4 OK1

OTHOCHUTCJIbHAs INOrpeIIHOCTU»

Bcero
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3. YCJIOBUA PEAJIM3BALIMU TPOI'PAMMBI TINCIUITIMHBI

3.1. TpeOoBaHusI K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecne4eHn 10

Peanuzanus mnporpaMMbl y4eOHOW JUCIUIIMHBI TpPeOyeT HaJIUYHS
y4eO6HOro KabMHeTa MaTeEMAaTUYECKUX AUCIUIIJIMH

O6opynoBaHUe y4eOHOTO KabUHETA:

- KOMILJIEKT Yy4eOHO-HarJIsgJHbIX TOCOOUM 0 MaTeMaTUKe
- MOJIeJIU TeOMETPUYECKUX QUTYP

TexHu4eckue cpeicTBa 0OyUYEHUS:

- koMnbtoTep Thma IBM PC;

- IHTepaKTHUBHAsA JI0CKa;
- IPOEKTOP

3.2. YueOHO-MeTOAMYECKOEe M UH(POPMAIMOHHOE oOecredyeHUue y4eOHOoM
AUCHMILTAHBI

OcHoBHas quTEpaTypa:

1. Kpymun B.I'., Beicimas marematuka. Teopust GyHKITHIT KOMITJIEKCHOTO

nepeMeHHoro. OnepannonHoe ucuuciienue. COOpHUK 3a/1a4 ¢ pelIeHUSIMU

[DnexkTpoHHbI pecypc]: yuedbnoe nocooue / B.I'. Kpynun, A.JI. I1aBnos, JL.I.

ITomoB - M. : U3narensckuii njom MOU, 2017. - 332 ¢. - ISBN 978-5-383-

01237-6 - Pexxummocryma:

http://www.studentlibrary.ru/book/ISBN9785383012376.html

3. Kyuep E.C., CnenpasibHbIe r1aBbl BBICIIEH MaTEMATUKU [ DJIEKTPOHHBIN
pecypc]: yuebno-meronuueckoe nocooue / Kyuep E.C. - HoBocubupck : U3n-
Bo HI'TVY, 2017. - 100 c. - ISBN 978-5-7782-3154-2 - Pexxum noctymna:
http://www.studentlibrary.ru/book/ISBN9785778231542.html

4. YmakoB B.K., MaremaTuka: ocCHOBBI Teopuu Au(GepeHITMaTbHBIX YpaBHEHUN
[DnexTponHbIii pecypce]: yued. mocodue / B.K. Ymakos - M. : MUCuC, 2018.
- 102 c. - ISBN 978-5-906953-05-6 - Pexxum goctyma:
http://www.studentlibrary.ru/book/ISBN9785906953056.html

N



http://www.studentlibrary.ru/book/ISBN9785383012376.html
http://www.studentlibrary.ru/book/ISBN9785778231542.html
http://www.studentlibrary.ru/book/ISBN9785906953056.html

JlomoTHUTeIbHAS JIUTEpaTypa:
1. KouerkoBa U.A., Marematuka. [Ipaktuxkym : yue0. mocodue / 1. A.
Kouetkosa, XX.1. Tumomiko, C.JI. Cenesens - Munck : PUIIO, 2018. - 503
c. - ISBN 978-985-503-773-7 - Tekct : anexkrponHslii / 9bC "KoncynabTanTt
crtynenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9789855037737.html

IIporpammHuoe obecrneueHue " pecypchl HH(OPMALIMOHHO-
TeJIeKOMMYHUKAIIMOHHOI ceTH « AHTepHeT» (MpU HEOOXOAUMOCTH).

1. «Koncynbrant ctyneHtra» Www.studentlibrary.ru.



http://www.studentlibrary.ru/book/ISBN9789855037737.html
http://www.studentlibrary.ru/

4. KOHTPO/Ib M OIEHKA PE3VJIIBTATOB OCBOEHUA

JACHUTIIAHBI

4.1. MeToabl KOHTPOJISI M OIIEHKH Pe3yJibTATOB 00y4eHMusl

PesynbTarhl 00yueHus

MeToabl KOHTPOJIA

KpuTtepun onieHKH pe3yJbTaTOB
00yueHust

1

2

3

IIpakTH4yecknii ONbIT:

Pemenne maTemMaTuuecKkux 3ajau

Pemmenne CUTYAIIMOHHBIX
3aga4

COOTHOCHT TEOPHIO C
MPaKTUICCKUM MPUMEHEHHEM.
BepHo npumMeHsieT 3HaHUS A
MOJYYEHUs pe3yIbTaTOB.
[MonOupaer onTUMaNBHYIO
METOJIMKY pacueToB

YMmenua:

- IPOU3BOAUTH IEUCTBUS HAJl
MaTpHuIlaMu

Brinonuenue
MIPaKTHIECKOI paboTHI

Brimonaser 3aganus
MPAaKTHIECKOH paboThI B
COOTBETCTBUH C U3JI0KEHHOU
TeopHei, THO0 MPOU3BOJUT
BBIYUCIICHUS HHBIM
pa3peleHHbIM (HeCTaHAapTHBIM)

CI0co00M
- pelaTh CUCTEMBI JIMHEHHBIX Brimonnenue Brinonnsger 3alaHUSA
ypaBHeHUI MeTooM ['aycca MIPaKTHIECKOI paboThI MPaKTUYECKON paboTsI B
COOTBETCTBUH C  H3JI0KEHHOU
Teopueld, MO0  TPOU3BOIUT

BBIYHCIICHHS] HHBIM Pa3pelieHHbIM
(HecTaHaapTHBIM) CITIOCOOOM

- pemaTh CHCTEMBI JINHEHHBIX
ypaBHeHu# metogoM Kpamepa

Brimonnenue
MPAaKTUIECKON padoOThI

Bemmonuser 3a1aHus
MPAKTHYECKOM paboTshI B
COOTBETCTBHHM C  H3JIOKECHHOMN
Teopuei, MO0  TPOU3BOAUT

BBIYHCJICHHUS UHBIM Pa3pPeIICHHBIM
(HecTaHmapTHBIM) CITOCOOOM

- pemaTh CHCTEMbI TMHEWHBIX
YpaBHEHUH MaTPUYHBIM METOIOM

Brinonnenue
MIPaKTHIECKOH paboThI

Brimonaser 3a71aHUs
MIPaKTUYECKOMN paboThI B
COOTBETCTBUH C  H3JIOKEHHOU
Teopuel, JHOO  TPOU3BOJIUT

BBIYHCJICHHUS WHBIM Pa3pelIeHHBIM
(HecTaHmapTHBIM) CITIOCOOOM

- BBIYUCIISTH IPEACIBl PYHKIHH

Brimonnenue
MIPaKTHIECKOI paboTHI

Brimonnser 3aJaHus
PaKTUYECKOMN paboTsI B
COOTBETCTBHHM C  H3JIOKCHHOU
Teopueld, JIuOO  TPOU3BOJIUT




BBIYHCJICHHUS UHBIM Pa3pEIICHHBIM
(HecTaHmapTHBIM) CITOCOOOM

- peiaTh 3aMCUAaTCIIbHBIC TIPCACIIbL

Brmmonnenue
MIPaKTHIECKON PabOTHI

Brimonasier 3aJlaHus
MIPaKTHYIECKOM paboThI B
COOTBETCTBHUM C  HM3JIOKCHHOH
Teopuel, MO0  MPOHM3BOJIUT

BBIYHCIICHHS] HHBIM Pa3peIICHHBIM
(HecTaHIapTHBIM) CITOCOOOM

- BBIYHCIISITH PONU3BOTHEIC
GbyHKIMIH

Brmmonnenne
MIPaKTHIECKOHN pabOThI

Brimonaser 3aJ]aHMs
MPaKTUYECKOM paboTsI B
COOTBETCTBUH C  H3JIOKEHHOHU
Teopuer, MO0  TPOW3BOIUT

BBIYMCJIICHUA WHBIM Pa3pCUICHHBIM
(HecTaHmapTHBIM) CITOCOOOM

-HccieIoBaTh (PyHKIIMY Ha
MOHOTOHHOCTb M 9KCTPEMYM

Beinonuenue
MIPaKTHIECKOH paboThI

Brimonaser 3a7aHUs
MPAKTHIECKOM paboTs B
COOTBETCTBUM C  M3JI0KEHHOU
Teopued, MO0  TPOWZBOIUT

BBIYHCIICHHS] HHBIM Pa3peIIeHHBIM
(HecTaHIapTHBIM) CITIOCOOOM

- BBIYHCJIATh UHTETPAJIbI

Beinonuenue
MPaKTUYECKON padOThI

Brimonaser 3a7aHMUs
MIPaKTHYECKOM paboTs B
COOTBETCTBHUHM C  H3JIOKCHHOU
Teopuel, MO0  TPOU3BOIUT

BBIUUCIICHHUS UHBIM Pa3peIleHHBIM
(HecTaHmapTHBIM) CITOCOOOM

- pemmath nudddepeHmanbHBIC
ypaBHEHHS

Brmmonnenune
MIPaKTHIECKOI paboTHI

Bremonuaser 3aJIaHNS
MPaKTUYECKON paboTs B
COOTBETCTBUU C  M3JI0KEHHOU
Teopuei, 1100 MPOU3BOJUT

BBIYHCJICHHUS UHBIM Pa3pPeIICHHBIM
(HecTaHmapTHBIM) CITOCOOOM

-HCII0JIb30BaTh YHCICHHbBIE METOIBI Bremonnenne Beimonasier 3aJaHHs
JUTS PeIIeHusl anreOpandecKux MPAKTUYECKON pabOThI MPaKTUIECKON paboTsl B
ypaHeHu#’ COOTBETCTBUM C  M3JI0KEHHOHN
Teopuel, JHOO  TPOU3BOJIUT
BBIYUCIICHHUS UHBIM Pa3pelleHHBIM

(HecTaHmapTHBIM) CITIOCOOOM
3HaHuA: KomOuHMpoBaHHbBII Jaer  coaepkaTenbHBIN
(YTIIOTHEHHBIH) orpoc, OTBET Ha TIOCTAaBJIEHHBIE BOIIPOCHI,

-MaTpula B MaTEMaTUKE U
I[eﬁCTBH)I Haa HUMH

CaMOCTOATCIIbHAs pa60Ta

HCIOJIb3YCT Inpu OTBETC

MaTeMaTUYCCKHUMI crrioco0

H3JI0KCHUA




-METO/IbI PEIIEHUS CUCTEM
JIMHENHBIX ypaBHEHUI

KomOunmnpoBanHbIit
(YTUIOTHEHHBIH) OTpoC

[aer  conepkaTenbHBINA
OTBET Ha IIOCTABJICHHBIE BOIIPOCHI,

HCIOJIB3YECT apu OTBCTC
MaTeMaTUUYCCKUI croco0
H3JI0KCHUA

-nipeien1 GyHKLIUH, IEPBBINA 1
BTOPOH 3aMevaTeIbHbIE IPEAEIbI

KoMOuHUpOBaHHBII
(YymIoTHEHHBIH) ompoc,
KOHTpOJIbHAS paboTa

Haer  conepkaTenbHBIN
OTBET Ha IIOCTABJICHHBIE BOIIPOCHI,

HCIIOJB3YET npu OTBETE
MaTeMaTHYECKUI croco0
HA3JI0KEHUS

-TIPOU3BOTHBIE (DYHKITHIHA

KomOnHUpOBaHHBIIA
(YymIoTHEHHBIH) ompoc,
KOHTpOJIbHAS paboTa

Haer  conmepxarenbHbIN
OTBET Ha TIOCTAaBIIEHHBIE BOTIPOCHI,

HCIIOJIB3YET npu OTBETE
MaTeMaTHYECKUI croco0
U3JI0KEHUS

-MOHOTOHHOCTH (DYHKITHH

KoMOuaMpOBaHHEIH
(YrioTHeHHbIi) ompoc,
KOHTpOJIbHAS paboTa

Haer  conepkaTenpHBIM
OTBET Ha NOCTAaBJICHHBIC BOIIPOCHI,

UCTIONB3YeT pu OTBETE
MaTeMaTHYECKUI croco0
U3JI0KEHUS

-MHTErpaJiIbHOC UCYHUCIICHUEC

KoMOuaMpOBaHHEIH
(YrioTHeHHBIH) ompoc,
KOHTpOJIbHAS paboTa

Haer  conepkaTenpHBIM
OTBET Ha NOCTAaBJICHHBIC BOIIPOCHI,

HCIIOJIb3YET pH OTBETE
MaTeMaTUYECKUI croco0
W3JI0)KEHUS

-muddepeHnraIbHbe YpaBHEHHS

KomOuHMpoBaHHbIH
(YTUIOTHEHHBIHN) OTpOC

Haer  couepkarenbHBIN
OTBET Ha MIOCTABJICHHBIE BOIIPOCHI,

HCIIOJIb3YET pH OTBETE
MaTeMaTUYECKUI croco0
W3JI0)KEHUS

-YHUCJICHHBIC MCTOIbI

KomOuHMpoBaHHbBIH
(YTUIOTHEHHBIH) OTpoC

Haer  conmepxarenbHbIN
OTBET Ha MIOCTABJICHHBIEC BOTIPOCHI,

HCIIOJIB3YET Ipu OTBETC
MaTeMaTUYCCKHUHI CIocoo
H3JI0XKXCHUA

4.2. MeToauvecKkue MaTepHUaJibl, ONpeaessiloNde NMPouexypbl OLEHUBAHUS
NMPAKTHYECKOr0 ONbITAa, YMEHUH, 3SHAHUMN

Pemenue CUTYAIIUOHHBIX 3a1a4




1.

3a BpeMsi XpaHEHUs BKJIaJla B 0aHKE MPOLIEHT [0 HEMY HaYMCIISIICS
exKeMecsuHo B pasmepe 5%, 3arem 8% wu, Hakonen, 11 'y %. U3BecTHO,
YTO MOJ IEMCTBUEM KaXKIOM MPOLEHTHOW CTABKU BKJIAJ HAXOJWJICS LIEJIOE
yucio mecsieB. [1o ucteueHnto cpoka XxpaHeHus IEPBOHAYATILHON CyMMBI
BKJIaJ yBennuuics Ha 96%. Onpenennure cpok XpaHEeHUs BKIAA.

AnToH oMecTmi B 6ank 3600 Thicsu pyomeit moa 10% rogoBeix. B koHIe
KQ)KJIOTO M3 MEPBBIX JIBYX JIET XpaHEHUS MOCIJIE HAYMCIIEHUS IPOLIEHTOB OH
JOTIOJTHUTEJILHO BHOCUJT HAa CUET OJIHY U TY K€ (PUKCUpoBaHHYIO cymMMmy. K
KOHILy TPETBHETO To/ia MOCJIE HAYMCIIEHUSI IPOLIEHTOB 0KA3aJI0Ch, YTO pa3Mep
BKJIaJ1a YBEJIMYMJIICS IO CPABHEHMIO C IEpBOHAYAIbHBIM Ha 48,5%. Kakyto
CyMMY AHTOH €KETOJTHO J0OAaBIIST K BKJIaTy?

B suBape 2000 roga craBka mo jeno3utaM B 0aHke «Bo3poxkaeHue»
cocTaBiislia X % rofoBbIX, Toraa kak B ssHBape 2001 rona — y % ronosbIx,
npu4eM U3BecTHO, uTo X+y=30%. B auBape 2000 roma BKIaqUMK OTKPBLI
cuet B OaHke «Bo3poxkaeHue», MojgoK1uB Ha HEr0 HEKOTOPYI0 CyMMmy. B
saaBape 2001 roma, mo npoiIecTBUU roga ¢ TOro MOMEHTA, BKJIATUUK CHSJI CO
cdeTa MATYIO YacTh 3TOM CyMMBbI. YKaXKUTE 3HAYEHUE X IIPU KOTOPOM CyMMa
Ha cyeTy BKiIaguuka B sHBape 2002 roma cTaHeT MAaKCUMaJIbHO BO3MOMKHOM.

IIpakTnuyeckas padora

Bapuanr 1

1. HaliTn HEOTTpEAEEHHBIE HHTETPAJIbl METOJOM HEMOCPEACTBEHHOTO

VHTETPUPOBAHUS .
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3anaHus 11 KOMOMHMPOBAHHOIO (YILIOTHEHHOI0) ONPOCa

1. CopmynupoBaTh obmue MOJI0KEHUS npu COCTaBJICHUH
nuddepeHInanIbHOr0 YpaBHEHUS 110 YCJIOBUIO 3aa4H.



2. 3amucaty auddepeHnranbHOe ypaBHEHHE I10Ka3aTeNbHOTO pocTa U
NIOKa3aTeIbHOr0 yOBIBaHMS W TONY4YUTh ero pemenue. [Ipusectn
IpUMEpbI IPUKIAHBIX 33124, PEIIAeMBIX C €r0 TTOMOIIBIO.

3. CopmynupoBaTh 3amadyy O TapMOHMUYECKHUX KOJIEOAHUSX, 3alucaTth
nuddepeHInaTbHOe ypaBHEHNE TAPMOHUYECKUX KOJICOAHUH.

CamocrosiTeibHas padoTa

3aganus:

-2 0 1}
0 1 -2, f(x)=x"-2x"+3x-4.
1

o)

1. Beruucaure f(A), €ciam A =

2. BBIYKCINUTH ONPEAECTUTEID

g O N W I/

N b W O
|
[EY

. w »~ O

3. Pemmts no popmynam Kpamepa cuctemy ypaBHEeHUN

2X—-Ty+z1=-4
3IxX+y—-z=17

{x -y+3z=3
4. CocTaBUTh YpaBHEHHUE MapadoJIbl C BEPUIMHON B TOUKE A(- 4;-2), C OCBIO
CUMMETPHH, TAPAJIIETBHOM OCH Ox H MPOXOIAILIECH Yepe3 TOUKY M (1;3).

(3 -1 O) (Bw
5. Pemurte maTpudHOE ypaBHEHHE |-2 1 1[X =] 0 |.

(2 1 4] |1s)

6. Haiigure npenen |j 100" +3n" + 4n
' n'Ul n?+5n+6n°

7. PemmTe MaTpUYHBIM CLIOCOOOM CUCTEMY JIMHEHHBIX YPABHEHUI

[5X, +8X, + X, = 2
3X, = 2X, + 6%, = 7.

{2x1+x2—x3:—5

-1 2 0
8. 3BammcaTth Bce MHUHOPBI OIIPCACIUTCIIA U BBIYUCIINTD UX! D={3 7 -1].
5 4 2



9. Bpluncnure 1BOWHOW UHTETpAT: H (x+y)dxdy , D:3<x<5,0<y<2
D

10. HaiiguTte yacTHBIC TIPOU3BOAHBIC OT QYHKIIUU: z = y -sin( 2X — Y)

11. BbruucanTe HHTETPAIL: [sin 2xdx
0

12. TlpumeHsist METOJ HEMOCPEICTBEHHOTO NHTEIPUPOBAHNS, BEIUNCIIUTE
dx
MHTCTPAIL: [———
3x" =12
o COoS X
13. Haiigute nuddepennman GyHKIuu: y = T~
—Sin X

14. HaitauTte npou3BOJHYIO 2-TO MOPSAIKA: y = sin * x

2
o 1
15. Haiinure npon3BoaHYIO QYHKIMH: y = X2 -
X" =1
3+5i
16. BrImoHUTH HeneHUe el
+ 0l

17. CocraBuTth YPaBHCHHUC 3JITIMIICA, CCJIN ABC CI'0 BCPIIMHBLI HAXOIATCA B TOUYKaAX

A (-5;0), A,(5;0), a OKYCHI 3a1aHBI KOOPJUHATAMH (+ 3;0).

18. CocraButh ypaBHEHHE TUTIEPOOITBI, €CTIH €€ BEPIIMHBI HAXOIATCS B TOUKAX

A, (-3;0), A,(3;0) u GOKYCHI B TOUKAX (i 3\/3;0)

3 -4
19. Haiitu maTpuiibl, oOpaTHbIE JAaHHOM: | 2 -3 |
Ls -5 -1 J

5
1

20. Kakas ¢urypa 3agaercsi ypaBHEHHEM x° + y° —2x+4y+5=0.

3+2i 5+2i
+

3-2i 342

21. BrINONHUTE OelicTBUA

1 21 4 1 1
22. Haiitu AB - BA , TJIC A:|(2 1 2)|,B:|(4 2 0W|.
123 124

23. Kaxkas durypa 3agaeTcst ypaBHEHHEM 3x° + 3y’ + 6x —18y —48 = 0.

24. BpryuciauTe ABOMHON MHTErpaI: ” x’ydxdy ,D:3<x<6,0<y<2
D

25. Haiinure nonHeii nuddepennman PyHKun: U = x* + y* + 2 - t?



2

e
26. Bprauciute HHTCrpan: |

e

dx

xIn x

27. Haiiaute npou3BOIHYIO (PYHKIIMIO: y = 4e* + arctgx + arcsin X

X+1

VX +1

28. Haiinure nuddepenuman GyHKIUU: y =

29. Haiinure mpou3BOAHYIO 2-TO TIOPSIKA: y = In( 2x - 3)
30. Haiinure npou3BOAHYIO0 (PYHKITHIO: y = sin ° x

31. Haiinure npou3BoAHYI0 QYHKIUU: y = I sin x

32. Haiinure mpou3BOAHYIO0 PYHKITUU: y = /1 - X

KonrpouabHas padora Nel

Nel Haiitu koopauHaThl cepeuHbl oTpe3ka AB, eciau

A(-2,2), B(2,0).

A(0,2), B(7.5).

No2 JlanHbl BEKTOPBI /- -<- Haiity ¢ * ¢, ¢ — 3¢, 2a —6 + 3¢, ecny
a(2.—5). 6(2.1). ¢(0.3)

a(2,—3), 6(0.4), ¢(6,—3).

No3 JTan AABC. Haiitu 1) ypaBHenue ctoponsl AB; 2) ypaBHEHHE PSIMOW,
napayensHoi cropone AC; 3) ypaBaenue BoicoThl AK, eciu



A(-3,2), B(-2,7), C(2,3).
A(0,3), B(4,7), C(5,5).

Ned. Haittu koopauHaThl BEpPIINUH, (POKYCOB U IKCIIECHTPUCUTET IS

Lt 3

runepOonpl; 64 36

=1

A : l'.
—=1.
Jjumanca; 4o 4

No5 Haiiti KOCHHYC yrila MEXIy BEKTOPAMH -/~ €CIIn

el 2.2, 1) a(—3.0.60).

a(2,—5,1), 6 (3,1,4).



5. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ha3Banue Tembl, pazaebl Kpartkoe onucanue
o0pa3oBaTeIbHOMI AUCHMILIMHBI NPUMEHSIEMOM TEXHOJIOTMH
TEXHOJIOTMH
Komnoksrnym ITo kaxxnomy KomnokBuym — Bua yueOHBIX

paszzneny

3aHSTUH, PEACTABISFOIINN
co00i1 00CyX)ICHHE O]
PYKOBOJICTBOM IPEMNO/IaBaATENSI
HIMPOKOTO Kpyra Mmpooiem,
HanpuMep, OTHOCUTEIBHO
CaMOCTOSITEIILHOTO OOJIBIIIOTO
paszzena JeKIMOHHOT O Kypca
VJIM OTHENBHBIX YaCTEW KaKOM-
1100 KOHKPETHOM TeMbl. OH
MO>KET BKJIFOUATh BOIIPOCHI U
TEMBI U3 U3y4aeMOou
JUCIUIUIMHBI, HE BKJIIOYEHHBIC
B TEMbI ITPAKTUYECKUX
3aHATAA. APTyMEHTHPYS U
OTCTanBas CBOE MHECHHUE,
CTYJEHT IEMOHCTPUPYET,
HACKOJIBKO TJTyOOKO U
OCO3HAaHHO OH YCBOWII
V3YYEHHBIN MaTtepurall.
OnHOBPEMEHHO KOJUIOKBUYM
SIBIISICTCS U (POPMOI KOHTPOJISI.




6. IEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA
JIJI1 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIIMUXCS

6.1. Yka3anus 1/ 00y4ar0IIMXCS 110 OCBOEHHUIO TN CIUILINHBI

Coaep:xxaHue caMOCTOATEIbHOI padoThl 00YYAKIIHXCS

Howmep Kor-Bo DopMbI
panena TeMbl/BoNpOCHI, BBIHOCUMBIE Ha CAMOCTOSITEIIbHOE U3yUEHUE 4ACOR paboThl
(Tembl)
Tema 3.4 Brruuciienus miomaan KpUBOJMHEWMHBIX Tpareuii 2 PI'P
Tema 4.1 Pemenne nuddepeHnranbHbpIX ypaBHEHUH TIEPBOTO MOpsIKa C 2 PI'P
pa3leJICHHBIMU U Pa3JICISIOIMMUCS TIEPEMEHHBIMU
Tema 4.2 Pemenne nuddepeHnnanbHbIX ypaBHEHHHA 2 PT'P
Tema 5.1 AOCOMIOTHAST ¥ OTHOCUTEJIbHAS MTOTPEITHOCTH 2 PI'P
6.2. Buabl u ¢opMbl NHCbMEHHBLIX PadoOT, NPeIyCMOTPEHHBIX MPH

O0CBOCHHUMH AUCHUIIJINHBI, BbINOJIHACMbIC Oﬁy‘IaIOHII/IMI/ICﬂ
CaMOCTOATEC/IIBHO

TpeOoBanusi K  BBINOJHEHHI0  HMHAMBHUAYAJbHOW  PACYeTHO-
rpagu4eckoii padboThbl 10 MaTeMaTHKe:

1. Ilpu BBINIONHEHUU WHAUBHUIYAIBHON pacyeTHO-rpaduueckoil padoThI
HEOOXOJMMO CTPOro MpUIEPKUBATHCS YKa3aHHBIX HUXke mpasui. Pabdora,
BBITIOJIHEHHAss 0e€3 COONIOAeHUs J3THX TMpaBWI HE 3a4YUTHIBACTCS U
BO3BpallaeTcs sl nepepaboTKH.

2. KonTponbsHas paboTa g0JDKHA OBITH BBIIIOJHEHA B OTACIBLHON TETpaad B
KJIETKY CUHUMH WJIM YEPHBIMHU YEPHUIIAMHU.

3. B 3aronoBke paOoThl Ha 00JI0KKE TETPAIU JOJKHBI ObIThH SICHO HAITUCAHBI
dbaMuMs CTyIeHTa, HOMEP 3a4€THON KHUKKH, HOMEP KOHTPOJIHHOM paboThI,
Ha3BaHMWE IUCIUIUIMHBI. B KOHIlE paboThl clienyeT MOCTaBUTH JaTy €e
BBITIOJTHCHUS U PACITACAThCS.

4. B paboTy nOmKHBI ObITh BKJIIOYEHBI BCE 3aJ]a4M, YKa3aHHbIE B 3aJaHUU,
CTPOTO IO MOJIOKEHHOMY BapUaHTY.

5. Pemenus 3aad ciaenyer pacroJiaraTb B HOPsJAKE HOMEPOB, YKa3aHHbBIX B
3aIaHUH, COXpaHssd HOMepa 3a1ad.

6. Ilepen penieHneM Kaxxa01 3a1a4u HaJ10 OJTHOCThIO HAMMUCATh €€ YCIIOBHE.
B ToM ciyuae, eciam HECKOJBKO 3a1ad, M3 KOTOPBIX CTYACHT BBIOMpaET




3a/lauy CBOETr0 BapuaHTa, HMMEIT o0yl ¢GOpPMYyIUPOBKY, CIEAyeT,
NepenuchiBas yCIOBUs 3aJlaud, 3aMEHUTh OOIIME JaHHbIE KOHKPETHBIMHU,
B3SITBIMU U3 COOTBETCTBYIOLIETO0 HOMEDA.

7. Pemienus 3amad ciaeqyeT u3jaraTh MOAPOOHO M aKKypaTHO, OOBSCHSS U
MOTHUBHPYS BCE ACHCTBUS 110 XOAY PEIICHUS U Jeasi YeTKUE U COpa3MEpPHbIE
HEOOXOUMBIE YEPTEKH.

6.3. Omnucanue nokaszartejeil U KpPHUTEPUEB OIEHMBAHHUS Pe3yJabTATOB
CAMOCTOSITEJIbHOH PadoThbl, ONHMCAHUHE IIKAJ OIEeHMBAHHUA B
3aBHCHMOCTH OT BHIOPaHHBIX (GopM padoThI

«5» (OTJII/I‘IHO): BBIITIOJIHCHBI ITOCTABJICHHBIC LCJIN pa6OTBI, CTYACHT YCTKO H oe3
OIIMOOK BBIIIOJHUII BCE 3aJaHus.

«4» (XOpOHlO)Z BBIIIOJIHCHBI BCC 3a1aHU pa6OTI>I, HO €CTb 3aMCUaHUA.

«3» (YIOBJIETBOPUTEIHHO): BBIMOJHEHB BCE 3aJaHHS pacueTHO-TpadUuyecKon
paboThl, HO AOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIUOOK.

«2» (He 3a4TEeHO): CTYJACHT HE BBITIOJHUJ WU BBIMOJHUI HEMPABUILHO 3aIaHUS
pacueTHO-Tpaduueckoit padbOTHI.

IIpu HeoOxomumocTu paboyas mMmporpaMMa y4yeOHOM JUCHUIUIMHBI — MOXET ObITh
aJanTHUpoBaHa s o0ecredeHuss 0Opa30BaTENBbHOIO Mpolecca HMHBAIUAOB M JIMIL C
OTpaHMYEHHBIMU BO3MOKHOCTSIMH 3/J0POBbBSI, B TOM YHCIIE JUIsl AUCTAaHIIMOHHOTO 00yueHus. Jls
ATOro TpedyeTcs 3asiBJIeHUE CTY/I€HTa (€r0 3aKOHHOTO MTPEJICTABUTEINS) U 3aKJIFOYEHHE IICUXO0JIOr0-
Meauko-tiegarorundeckoit komuccuu (IIMIIK).



JIUCT UBMEHEHUI

B pabouelt mporpaMme yueOHOM TUCIMIUIMHBI MaTeMaTuka

110 HarpaBiieHUIo MoAroToBkH 19.02.08 TexHonorus mMsica U MCHBIX IPOAYKTOB

Ha 2023/2024 yueOHbIN TOJ

1. B nynkr 2.1 «O0bpeM yueOHOM TUCHUIUIMHBL, BBl y4eOHOM paboThl 1
MIPOMEXKYTOYHON aTTeCTallMN» BHOCATCS CIIEAYIOIINE N3MCHEHUS:

W3MeHeHBI Yachl.

2. Bnynkr 2.2. «TemaTrueckuii IjiaH U coJiep:kaHue yu4eOHon
JUCLUIUIMHBL « DJIEMEHTHI BBICIIEH MaTeMaTHUKN»» BHOCSITCS
CIIEAYIOIINE U3MEHEHHUS:

M3MeHeHb! yachl. YMEHBIICHO KOJUYECTBO CAaMOCTOSTEIbHbBIX pa60T.

3. B oyHkr 6.1. «Ykazanus 115 00y4aronuxcs Mo OCBOCHUIO TUCIUTUIUHBI
» BHECEHBI CIEAYIOIINE U3MEHEHUS:

CoKpallleHO KOJIMYECTBO TEM CaMOCTOSATEIBHOM PabOTHI.

CocraBuTenn Kanarosa P. I'.., npenogaBaresib MaTeMaTHKH
noonucy DUO, yyenas cmenenv, 36anue, 00IHCHOCHDb




