MHNHOBPHAYKH POCCHUH

denepanbHOe rOCYyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTesibHOe
yupeskaeHue Bpicuiero oopazosanus "'Ilepmcknia
roCyAapCTBEHHbIN HAIMOHAJIBHbIN MCCJIE10BATEIbCKUA
yHuBepcurer"

Kadeapa Bbicuieit MaTeMaTUKHU

Kadgegpa CI 1A dunman NMIrHMNY - matemMaTUyecKmx 1 eCTECTBEHHOHAYUHbIX ANCLUM/INH
ABTOpbI-cocTaBuTenn (CI'TIN): Puxtep TaTtbsiHa BacunbeBHa

Pabouas nmporpamMma AUCIUTIITUHBI
MATEMATHKA
Kon YMK 94200

YTBEepXKAECHO
ITporokos Nel0O
oT «14» uronsa 2022 r.

ITepmb, 2022


Acer
Кафедра СГПИ филиал ПГНИУ - математических и естественнонаучных дисциплин 

Авторы-составители (СГПИ): Рихтер Татьяна Васильевна






1. HaumMeHoBaHHe TUCHHUILINHBI
Maremartuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM MPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » o0pa3oBarenbHON IpOrpaMMBI 110 HANIPaBICHUSIM
MTOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue noarorosku: 43.03.02 Typusm

HaIpaBJIEHHOCTh TEXHOJIOTHS U OpTraHU3AIMs YKCKYPCHOHHBIX YCITyT



3. [Inanupyembie pe3y/abTaThl 00y4eHUs MO AUCHUILINHE

B pesynbrare ocBoeHUs IUCHUILTHHEI MaTeMaTHKa y 00yJaromerocst JOKHbL OBITh chopMUpOBaHBI
CJIEAYIOLINE KOMIIETCHIIHH:

43.03.02 Typusm (HampaBIeHHOCTb : TEXHOJOTHS U OpraHU3aIHsI SKCKYPCHOHHBIX YCIIYT)
YK.2 CniocobeH onpeaensTh KpyT 3aja4d B paMKax MOCTABJIICHHOMN €M M BRIOUPATh CIIOCOOBI UX PEIICHHUSI,
UCXOSl U3 UMEIOIIMXCS PECYPCOB U OTpaHUYSHHH
Nupukaropsl
YK.2.2 OneHuBaeT uMEIOIMECs pecypchl (BpeMEHHBIC, MaTepUAIbHBIC | TIP.) IJIs1 PEIICHHS
chopMyITUPOBaHHBIX 3a/1a4
YK.2.3 O60ocHOBBIBaET CIOCOO pellIeHuUs 3aJaul ¢ YYETOM UMEIOLINXCS PECYPCOB U OTpaHUYEHUI
OIIK.3 CniocobeH caMOCTOSITENIbHO OCYILECTBIISTh UCCIIEI0BATENbCKYIO IEATEIBHOCTh B CBOEH
npodecCHOHATBFHON 00JIaCTH
HNuaukaropsl
OIIK.3.2 OdopmitsieT pe3yIbTaThl CBOMX UCCICIOBAHMMA B (POpPME TOKIIAIOB i MYJIBTUMETUIHBIX
IIPE3CHTAIHiA, TOTOB K IyOJIMYHOMY IPEACTABICHUIO PE3YJIbTaTOB UCCIEA0BATENBCKON AEATEIbHOCTH



4. O0beM U coJep:KkaHue TUCHUTITHHBI

HanpasjieHue moaAroroBKu

43.03.02 Typusm (HanpaBleHHOCTh: TEeXHOJIOTUS U OpraHu3aIus
OKCKYPCHOHHBIX YCIIYT)

¢opma oOyuenus

(ak.4yac.)

OYHas
NeNe TpumecTpoB, 1
BbI/ICJICHHBIX 1JIS1 U3y4Y€eHUS
AUCHHMILINHBI
O0beM AUCIHUILIHHBI (3.€.) 4
O0beM JUCHUILIMHBI (AK.YaC.) 144
KonTakTHasi padora ¢ 56
npenojaaBaresieM (aK.4ac.),
B TOM YHCJIE:
IIpoBenenue JIeKIUOHHBIX 28
3aHATHI
IIpoBeneHne NpakKTHYECKHUX 28
3aHATHI, CECMMHAPOB
CamocTrosiTesibHast padoTa 88

@®opMBbI TEKyl1ero KOHTPOJIS

Bxonnoe tectupoBanue (1)
HtoroBoe koHTposnbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOJIbHOE MeponpusTue (2)

DopMbI IPOMEKYTOUHOM
arrecTaumu

Ox3ameH (1 Tpumectp)




5. AHHOTHpOBaHHOC ONmMUCaHue COACPKaHUA Pa3aejoB U TEM NUCHUIIJINHbI

Jluneiinas anredpa
Tema 1. Onpenenenue KOMIUIEKCHOTO yuciia. MHUMas €MHUIA, TEHCTBUTEIbHAS M MHUMAsl YacTb.
CompsikeHHBIE KOMIUIEKCHBIE unciia. [ eomeTpuieckoe n3o0paxkeHne KOMIUIEKCHOTO yrcia. Moy, apryMeHT
KOMIUIEKCHOTO dnciia. @OpMBbI 3alMCH KOMIUIEKCHBIX Yncen (anredpandeckas, TPHTOHOMETpHYECKas,
MOKa3aTeNbHas ).
CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE U JIeJIEHUEe KOMIUIEKCHBIX YHCel B alire0pandeckoit popme U UX CBOUCTBA.
YMHOKEHHE U JieJIeHNe KOMIUIEKCHBIX YHCell B TPUTOHOMETpUIECcKoi popme 3anucu. Bo3senenune
KOMIUIEKCHOTO YHCIIa B [ENYIO TOJIOKUTEIBbHYIO CTeneHb (popmyna Myaspa). M3BieueHne KopHs n-oit
CTENEHHU U3 KOMIUIEKCHOTO YHcia. Penenue anreOpanuecKux ypaBHEHUH ¢ 1eHCTBUTEIBHBIMU U
KOMILIEKCHBIMU K03 urimenramu.

Tewma 2. Matpunsl. Onpeneneaue. Paznudnbie TUIIBI MaTpHIl (KBaapaTHAs, TPEYToIbHAas, TUaroHaIbHas,
eMHUYHAs, HyJIeBas, CHMMETpUYHAas!, KOCOCUMMETPUYHAsI, OpTOrOHalIbHAs). JleficTBUS ¢ MaTpuiaMu
(TpaHCTIOHMpOBaHUE MATPUIILI, CYMMa MaTpPHILl, YMHOKEHHE MATPULIBI HA YUCIIO, POU3BEICHUE MATPHUIL) U UX
CBOICTBA. DJIeMEHTapHbIE TPEOOPa30BaHNS MAaTPHULL, SKBUBAJIEHTHBIE MaTPHIIBI.

Onpenenurens KBagpaTHO MaTpullbl. [lonsiTHe onpenenurens n-ro nopsaaka. @opmyJibl BEIYUCICHUS
ompenenuTenei 2-ro, 3-ro nopsakos. CBoiicTBa onpeaenureneil. MuHop, aareOpandeckoe JTOMOJTHCHHE
3JIEMEHTA OTpeienuTelisl. Pa3noxkenue onpeaenuTens o cTpoke u cronoiry. CriocoOb! BEIYUCICHUS
orpeeNnuTeNel (pa3nokeHueM Mo CTpoKe/cTonoIy, 3 (HeKTHBHBIM MOHMKEHUEM TOPSIIKA, TIPUBEACHUEM K
TPEYTOIHLHOMY BUY).

OO6parnas maTpuia u €€ cBorictBa. @opmMyJia BEIYUCICHUS oOpaTHOUM MaTpuilbl. HaxoxkaeHne oopaTHO#
MaTpuilsl MetosioM ["aycca. MuHopsl MaTpuibl. Panr MaTpuiisl u ero cBoiictBa. CriocoObl BEIYUCICHHS paHra
MaTpHUILIbI (METO/ HyJIEH U €IUHUIL], METO/I OKAaHMIISIFOIIIMX MUHOPOB).

Tewma 3. Cuctemsbl muHelHbIX anreOpanyecknx ypaHeHul (CJIAY). Onpenenenue. Knaccupukamus CJIAY
(oHOpOHAS, HEOTHOPO IHASL, COBMECTHAsI, HECOBMECTHAsI, ONIPEIeNICHHAsA, HEONpeAeeHHas ). DKBUBAJICHTHbIE
CJIAY, snementapusie npeoOpazoBanus. Teopema Kponekepa-Kanemnmu. CiocoOb! pereHus: HEBbIPOKACHHBIX
CJIAY: marpuunsIii cioco0, o popmynam Kpamepa. Meron ["aycca pemenns CJIAY. Cucrembl TMHEHHBIX
OJTHOPOJIHBIX anre0panyeckux ypaBHeHHH. TpuBuanpHOe penienue, obee pemenue. Heobxonumoe u
JIOCTATOYHOE YCJIOBHUE CYIIECTBOBAHUS PEIICHUM, OTIIMYHBIX OT «TPUBUAIBHOTO.

Tema 4. Onipenenenre TMHEMHOTO MPOCTPAHCTBA, OCHOBHBIE TPUMEpHI. JINHEHHO-3aBUCUMBIE U
JUHEIHO-HE3aBUCHUMBIE CHUCTEMBI BEKTOPOB, UX

cBoiicTBa. PazMepHOCTh 1 6a3uc TMHEHHOTrO MpocTpaHcTBa BeKTOPoB. KoopauHatel BekTopa B 6asuce, UX
CANHCTBCHHOCTD. Hef/'lCTBI/ISI C BCKTOpaMu, 3alaHHBIMH KOOPJIHUHATaAMH.

JluneitHble onepaTopsl, UX MaTpUIIbl B GUKCHPOBAHHOM 0a3uce TUHEIHOrO MPOCTPAHCTBA.
XapakTepucTuueckre KOpHU M COOCTBEHHbIE 3HAUCHUS TMHEHHOTO OMepaTopa, CBsI3b MEX/1y HUMHU.
CoOcTBeHHbIE BEKTOPBI JTUHEHHOTO oneparopa. [IpaBuiio Hax0XIeHHs COOCTBEHHBIX 3HAYEHU 1 COOCTBEHHBIX
BEKTOPOB JIMHEMHOTO onepaTopa. ba3zuc u3 coOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIlepaTropa.

KBanpatuunas ¢hopma, ee panr, MmaTpulia, MaTpU4Hast 3anuch. VI3MeHeHne MaTpUIIbl KBaApaTUYHOW (HOPMBI
Ipu nepexozie K HoBomy 6azucy. Kanonnyeckuit Buj kBagpatudHoit ¢opmel. [IpuBeenne kBaapaTHUHbIX
¢bopM Kk kKaHOHMUECKOMY BHY. [lonoxxuTenbHO onpeaeneHHble kBaapatuunbie Gopmel. Kpurepuii CunbBectpa.
CkansipHoe npousBesieHne. EBKIMI0BEI IpocTpaHCTBa (OnpeesieHue, cBoicTBa). [lyinHa BeKTopa u yroi
Mexy Bektopamu. HepaBenctBo Komm-bynsikoBckoro. OpToroHanbHbie CHCTEMBI BEKTOpOB. [Ipoiiecc
oproronanu3anuu. [IpuBenenue KkBagpaTudHbIX (GOPM K TJIABHBIM OCSIM.

AHaJIMTHYECKAsA TeOMeTPUs



Tema 5. Bektop. Onpezaenenne, reomeTpudeckuii oopa3. KommHaeapHbie, KOMIUTaHApHBIE BEKTOPHI. JInHEelHbIE
oTiepaIiy HaJl BEKTOpaMu (CyMMa, pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHCIIO) U UX CBOMCTBA.
VYcioBre KOIITMHEAPHOCTH BEKTOPOB.

[Tpoeknus BekTOpa Ha OCh U €€ cBoiicTBa. OpTOHOPMHUPOBaHHBIN Oasuc. Pa3noxkeHne BeKTopa 1Mo opram
KOOpPJMHATHBIX oceil. Moyns BekTopa. Hampagisitoniye KOCUHYChl BEKTOpa U MX CBOMCTBA. JIMHEHHbIE
oriepaIiy HaJl BEKTOpaMU B KOOPJIUHATHOHN (hopmMe. Y CIIOBUE KOJUTMHEAPHOCTH BEKTOPOB B KOOPIUHATHON
dopme.

CkasnsipHO€ MpOU3BeIEHNE BEKTOPOB U €r0 CBOWCTBA. BhIpaxeHue CKalsipHOro MPOU3BEIEHUSI BEKTOPOB Yepe3
KoopAuHATHI. [IprioeHus CKaIsIpHOTO MPOU3BECHH. Y CJIOBHE OPTOTOHAILHOCTH BEKTOPOB.

BekropHoe mpousBeieHre U €ro cBoicTBa. BripaxeHne BEKTOPHOTO POU3BECHUS Yepe3 KOOPIUHATHI.
[IpunoxeHus BEKTOPHOTO MPOU3BEICHHUS.

CmemaHHOE MPOU3BEJCHUE BEKTOPOB M €r0 CBOMCTBA. [ eoMeTpruiecKHil CMBICI. BhipaxkeHne cMeaHHoro
MIPOM3BEICHUSI BEKTOPOB Yepe3 KoopauHaThl. [IpuoskeHus CMEIaHHOTO MPOU3BECHUS. Y CTIOBHE
KOMILIAHAPHOCTH BEKTOPOB.

Tema 6. JlekapToBa npsiMmoyroibsHas cucteMa koopauHart. [lonspHbeie koopauHatel. CBA3b MEXIY AE€KAPTOBBIMU
U TIONISIPHBIMU KOOpAMHATaMU. PaccTosiHUe MeXTy IBYMs TOUKaMH, JeJIeHuEe OTpe3Ka B JaHHOM OTHOIIEHUH,
BBIUMCIICHHE TUIOIMIAN TpeyroibHuka. [IpeobpazoBanus NpsMOYTroIbHOM CUCTEMBI KOOPAUHAT.

JlekapToBasi IpsSIMOYTOJIbHAS CHCTeMa KOOPAWHAT B MpocTpaHcTBe. Llmmuanpuyeckas u ceprudeckast CUCTEMBI
KoOpauHATHI. CBS3b MEXY HIJIMHIPUIECKOMN, CHEPUIECKON U IEKApTOBON CUCTEMaMU KOOPIMHAT.

MeTo KOOpAMHAT B TEOMETPUU. Y PaBHEHUS TUHUH U MOBEPXHOCTH. J/IBE€ OCHOBHBIE 33a]]a4l aHATUTUYECKOM
reoMeTpun. AnreOpandeckue JMHUU U TOBEPXHOCTH.

Tema 7. YpaBHeHue npsiMmoit ¢ yrioBbsiM kKodddunrerTom. OO1iee ypaBHeHHE MPpsiMoi. HenotHbIe ypaBHEHUS
NpsAMON. YpaBHEHHE MPSIMOH, TPOXOIAIIECH Yepe3 JaHHYIO0 TOUKY B JAHHOM HalpaBJIE€HUU. Y paBHEHHUE NIPSIMOH,
IIPOXOAAIIEH Yepe3 IBE JaHHbIC TOYKU. Y PaBHEHHE NIPSIMOM B OTPE3KaX. Y paBHEHUE MIPAMOM, POXOIAILIEH
yepe3 JaHHYI0 TOUKY MEepIEeHAUKYIISPHO JaHHOMY BekTopy. [lonsgpHoe ypaBHeHue npsmoil. HopmanbsHoe
ypaBHeHue npsiMoi. HopMupyrommii MHOKUTENb. B3anMHOE pacnoioskeHne ABYX NPAMBIX HA MNIOCKOCTH. YTOII
MEX1y IBYMS MPSMBIMHU (3aJaHHBIX OOIIMMHU YpaBHEHUSMH, 33JaHHBIX YPABHEHUSMH C YTJIOBBIM
kodduimeHTom). PaccTossHEE OT TOUKH 10 IPSMOIA.

Tema 8. YpaBHEHUE IIJIOCKOCTH, MPOXOAANIEH Yepe3 NaHHYI0 TOUKY NMEePIEeHANKYIISPHO JaHHOMY BEKTOPY.
HopmanpHblit BekTop miockocT. Ob1iee ypaBHeHHE MIIOCKOCTH. HeronHble ypaBHEHHS TNIOCKOCTH.
YpaBHEHHE IIIIOCKOCTH, POXOIAIIEN Yepe3 TPU JaHHBIE TOYKU. Y paBHEHHE INIOCKOCTH B OTPE3KaX.
HopmanbHoe ypaBHEeHUE INIOCKOCTH. B3auMHOE pacIionoKeHHe MI0CKOCTER. YTOJI MEXKTy IIJIOCKOCTSIMHU.
PaccTosiHME OT TOYKH 10 TUIOCKOCTH.

[Ipsmeie B mpocTpancTBe. BekTopHOE ypaBHeHUE npsiMoii. Hanpapnstomuil BekTop npsimoit. [Tapamerpuueckue
ypaBHeHus npsiMoil. KaHoHnueckue ypaBHEHUs IPSIMON. Y paBHEHHE NIPSMOM B IIPOCTPAHCTBE, IPOXOAAIICH
yepe3 J1Be JaHHbIe TOUKH. O0Iee ypaBHeHHE IpsMOid. B3anMHOe pacnoioxkeHne NpsSMBIX B IPOCTPAHCTBE.
VYron Mexay NpsMbIMH. Y CJI0BHS TAPAJJICIIBHOCTH U MEPIEHIUKYIISIPHOCTH MIPSIMBIX. Y CIIOBHE
IIPUHAUIEKHOCTH JIBYX IIPSIMBIX OJJHOU IIJIOCKOCTH.

B3anMHOe pacnosnoxeHue NpsMOu U IJIOCKOCTHU B IIPOCTPAHCTBE. YTOJ MEXAY NPAMOU U IJIOCKOCTBIO.

Tema 9. OGriee ypaBHEHHE JIMHUHM BTOPOTO MOPSIIKA. DJUTHIIC, TUTIepOoa, mapadosa (onpeneiaeHue,
KaHOHUYECKOE YPaBHEHHUE, UCCIIeIOBaHHE (DOPMBI JIMHUH 110 €€ ypaBHEHHUIO, OKYCHI, TOTYOCH,
HKCIEHTPHUCUTET, (hopMyJia CBSA3U (POKYCHOTO PACCTOSHUS C MOTYOCSIMHU, ACUMIITOTHI TUIIEPOOIIBI, TUPEKTPHCHI).
[IpuBeneHne K KAHOHUYECKOMY BUJIY OOIIETO ypaBHEHHS JIMHUHM BTOPOTO Mopsiaka. LlenTpanbHbie n



HELEHTPaJIbHbIE JIMHUHA BTOPOTO NOPAIKA.
IToBepxHOCTH BTOpOTO Nopsiaka. KaHoHnueckue ypaBHEHUS IOBEPXHOCTEW BTOPOro nopsiaka. I'eomerpuueckue
CBOWCTBA 3THX MOBEPXHOCTEH, HCCIIeJOBaHNE UX POPMBI MeToIoM cedeHuil. [IpuBenenne odmiero ypaBHeHUs
ITOBEPXHOCTU BTOPOTO MOPsAKA K KAHOHUYECKOMY BHLY.

[[unuHaprYecKne U KOHUYECKHE NMOBEPXHOCTH. [loBepXHOCTH BpalieHus.

MaremaTtudeckuii anaaus. MoayJasp 1
Tema 10. YucnoBbie MHOKeCTBA. MHOKECTBO JEHCTBUTENHLHBIX YHCEN M €T0 OCHOBHBIE CBOWMCTBA. AOCONIOTHAS
BEJIMYMHA AEHCTBUTEIBHOTO YKCia U €€ cBoicTBa. [loIMHOKECTBa MHOKECTBA JEUCTBUTEIbHBIX YUCEI:
OTPE30K, HHTEPBAJ, OJIyUHTEPBaJ, OECKOHEUHBIH HHTEPBAJ, OKPECTHOCTD, TPOKOJIOTAsi OKPECTHOCTD.
[lepemenHble u MOCTOsSIHHBIE BenU4HHbL. [lonsaTue ¢pynkun. O6nacts onpeaeneHus U 001acTh U3MEHEHUs
¢ynkuuu. Crioco0s! 3aanus GpyHkuun. OCHOBHBIE XapakTepucTHKU GpyHKuuid. O6patHast GpyHkims. CraoxHas
byHKIHS.
OcHoBHbIE 3NIeMeHTapHble PyHKINU U uX rpaduku. O6nactu onpeaeneHus 1 U3MEHEHHsI, CBOMCTBAa OCHOBHBIX
AJIIEMEHTAPHBIX (PYHKIIHH.
I'padux ¢pynkuuu. [leiictBus ¢ rpadpukamu (Cl10KeHUe, BIUNTaHUE, yMHOXKeHHe rpadukoB). [IpeobpazoBanus
rpadukoB (caBur, pactspkenue). [locrpoenune rpaduka cinoxuoi Gpyraknuu. [loctpoenue rpaduka oOpaTHOH
dbyHKImH 10 TpaduKy NpsMon QyHKITHH.

MaremaTtudeckuii anaaus. MoayJab 2
Tema 11. beckoHeuHas YMCIIOBas OCIENOBATEIBHOCTh. MOHOTOHHBIE, OTPAaHUYCHHBIE, HEOTPAHUYCHHEIE,
OCCKOHEUHO OOJIbIINE U OECKOHESYHO MaJjble MOCIe0BaTeNbHOCTH. OCHOBHBIE CBOMCTBA OECKOHEUHO MaJIbIX
mociieioBareIbHOCTeH. CXOSIIHecs MOCIe0BaTeIFHOCTH M X OCHOBHBIC cBOMCTBA. UHCIIO e, Kak mpeaen
YHCJIOBOM ITOCJIENOBATEIHHOCTH.
[Ipenen ¢pyukuuu B Touke (onpenenenus no ['eitne u mo Komm). OgHocToporHue npeaensl. beckoHeuHo
OoupiIrie 1 0eCKOHEYHO Malible (YHKINHU, UX CBOHCTBAa. OCHOBHBIE TEOPEMBI O IIpe/ieniaX. 3aMedaTesbHbIe
TIpeJIesbl ¥ CIICACTBHS U3 HUX. HeomnpeaeneHHOCTH U METOIBI X pacKpbITUs. CpaBHEHHE OSCKOHEUHO MAJTBIX
GhyHKIMA.
Omnpenenenre HENPEPHIBHOCTH QYHKIMH B Touke (hopmanbsHoe, 1o ['eitne, mo Komm). JlokansHbie 1
rJI00abHBIC CBOMCTBA HEMIPEPHIBHBIX (QyHKIUH. Touky pa3peiBa GyHKIIUN U UX KIIACCUPUKAIIUS.

MaremaTudecknii anajaus. Moayasb 3

Tewma 12. ITonsiTue Mpou3BOIHON. Y paBHEHHE KacaTeIbHOM U HOpMaH K KpuBoi. JuddepeHunpyeMoctsb
¢bynakuu. Heobxonumoe u 1ocratounoe ycinosue nuddepermupyemocta GyHKIuH. CBSI3b MEXKITY

I GepeHIUPYEMOCThIO M HETIPEPBIBHOCTHIO (GYHKIMHU. [ aakue GyHKIIH.

[IpaBuna u popmynsl guddepenuupoanus. Jlorapudgmuueckas npousBoaHas. [IpouszBogHas
CTeNeHHO-T0Ka3aTenbHol QyHKiuu. [Ipon3BonHas GyHKUUH, 3aJaHHBIX TAPaMETPUIECKH.

[Tpon3BoHBIEC BBICHIMX MOPSIIKOB. [IpOU3BOAHEIE BHICIINX MOPSAKOB SBHO 3a1laHHON (DYHKIHHU U (DyHKITHH,
3a/IaHHOM MTapaMeTPUUECKHU.

[Tonstue nuddepenuuana pyuxun. OcHoBHBIE TeopeMbl 0 nuddepernuanax. MHBapuaHTHOCTH (HOPMBI
nepsoro nuddepennuana. Tadbmuna quddepenunanos. [pumenenne nupdepenuana K npuoImKEHHBIM
BeruucieHusM. Juddepennnans Beicimx nopsakos. Auddepernnan n-ro mopsijaka oT CI0XKHON QyHKITUH.

Tema 13. Teopemsl Ponis, Jlarpanxa, Komu, cienctsust u3 HuXx, reoMmeTpudeckuii cmoici. Teopema Jlonurans.
PackpbiTre pa3nuyHbIX HEONPEIEIECHHOCTEN ¢ MOMOIIbIO IpaBuia Jlonurans.



dopmymna Tetnopa ais mEOrouneHa. @opmyia Teitopa 1y mpou3BONIBHOM QYHKIIUU C OCTATOYHBIM YJICHOM B
¢dopme Jlarpanxa u Komn. ®opmyrna Maknopena. Paznoxenue no ¢popmyse Makiopena GpyHkimit exp(x),
sin(x), cos(x), In(1+x), (1+x)"a. [Ipumenenue popmyinsr Telnopa kK mpuOINKEHHBIM BHIUUCICHUSIM U K
BBIYHCIICHUIO TIPE/IENIOB.

Tewma 14. Bo3pacranue u yosiBanue ¢pyHkiuil. Heooxonumoe ycinoBue, 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH
(GYHKITUH, UX TEOMETPUICCKUIN CMBICIT.

JlokanpHbIi 3KcTpemMyM pyHKIH. OnpenencHue Makcumyma (MuauMyma) Gyskiuu. Heodxonumoe yciioBue
CYIIIECTBOBAHMSI HKCTpEMyMa, e€ reomeTpudeckuii cMmbici. Kputnueckue Touku. JlocraTouHblie yCIoBuUs
CYIIECTBOBAHUS 3KCTPEMyMa IIEpPBOT0 U BTOPOTO MOPSIIKOB, MX T€OMETPUUYECKHI cMBIC. CXeMbI HCCIIEJOBAHUS
(GYHKIIUY HA MAKCHMYM H MUHUMYM C TIOMOIIBIO TIEPBOM M BTOPOU MPOM3BOIHBIX. MccnenoBanue GyHKIIUU HA
MaKCUMyM U MUHHMYM C TTIOMOIIbIO hopmydsl Teinopa.

Hampasnenue Beinmykioctu rpaduka GyHKIMU. JlocTaTouHbIE YCIOBUS HAMpPaBIEHUS BBITYKIOCTH BBEPX (BHU3)
rpaduka GyHKIUH.

Touku nepernda. Heobxoaumoe yciioBue repernba rpaduka ¢pyskiun. [TepBoe u BTopoe T0CTaTOUHbIE
YCIJIOBUS CYLIECTBOBAHUS TOYKHU MEeperuoa.

AcumnToTsl rpaduka ¢pyHkiuu. HeobxonuMoe 1 10CTaTOUHOE YCIOBHE CYIIIECTBOBAHUS HAKIIOHHOM
ACUMITOTBL.

OOm1ast cxema uccienoBanus QYHKIMNA U MOCTPOEHUS UX TpadukoB. I 100ambHbIe MAKCUMYM U MUHUMYM
¢byHkun Ha oTpe3ke. OThICKaHUE HAMMEHBIIEro M HauOOJIbIIET0 3HaUeHUs (PYHKIIUK Ha OTPE3Ke.

Maremarudeckuii anaaus. MoayJb 4
Tewma 15. IlepBooOpa3znas. Teopema 0 pa3HOCTH JIBYX MepBO0Opa3HbIX (pyHKIMU. HeonpenenéHuplii HHTErpal U
€ro cBA3b ¢ epBOOOpa3HOii. ['eomeTprueckast HHTepIpeTaIMs HeoNpeAeNEHHOro nHTerpaita. urerpanbpHas
KpuBas. Teopema 0 CyIeCTBOBaHUN HEONPEIENEHHOTO UHTerpaia. OCHOBHBIE CBOWCTBA HEOIPENEIEHHOTO
uHTerpana. MHBapranTHOCTH OpMYJTbl HHTETpUpoBaHUs. Talnuia OCHOBHBIX HEONPEAEIEHHBIX HHTETPAJIOB.
OCHOBHBIE METOJIbl HHTETPUPOBAHUS: METOJ HEMOCPEACTBEHHOTO HHTEIPUPOBAHNUS, METOJ] UHTETPUPOBAHUS
3aMEHOU TIepEMEHHOM (II0JICTAHOBKOI), METOJI HHTEIPUPOBAHHUS 0 YacTAM. Tunbl (yHKIUNA, HHTETPUPYEMBIX
10 YacTsIM.
Muorouwiensl. PaznoxeHre MHOTOUYIEHA HAa MHOKHUTENHN. KpaTHble KOpHH MHOTOYJIEHA. TeopeMbl O
MHOT'OUJIEHE TOXIECTBEHHO PABHOM HYJIIO, O TOK/IECTBEHHO PaBHBIX MHOrowieHax. TeopeMa 0 KOMIUIEKCHBIX
KOpPHSIX MHOTOUWICHA C IEHCTBUTEIbHBIMU KO3 puuimeHTamMu. Pa3noxkeHne MHOTOUJICHA C IEHCTBUTENbHBIMU
KO3 pHIIMEeHTaMU Ha POU3BEICHIE HENPUBOJANMBIX BEIIECTBEHHBIX MHOKHUTEIICH.
JNpoGHo-parnmonanpHas GyHKIHS (paroHanbHas ApoOs). [IpaBuiibHast M HEMpPaBWIIbHAS pAllHOHATIbHAS IPOOb,
pa3JoKeHue HeMpaBWIbHON ApoOU Ha CyMMY MHOTOYJIEHA U MPaBMIIbHOM ApoOu. [IpocTeiiiue panmoHanbHbIe
npoOu. PasnokeHune nmpaBUiIbHON pallMOHANBHOM Ipobu Ha npocteiimue. CriocoOs! onpeaeeHus
KO3 PHUIIMEHTOB pa3iokeHus (METO]] CpaBHEHUS KO3 (PUITMEHTOB, METOT YACTHBIX 3HAYCHUN ).
HNHTerpupoBanne paninoHaIbHBIX apodeil. MeTton parmonanm3anuu. UHTerpupoBaHre HEKOTOPBIX
TPAHCIEHICHTHBIX, TPUTOHOMETPHUYECKHUX U UppAlMOHaIbHBIX (yHKIUH. [ToHsATHE O QYHKIUSAX, HHTETPAJIBI OT
KOTOPBIX HE BBIPAXKAIOTCS Yepe3 dNIeMEeHTapHbIe (YyHKIMHU («HEOepyIIHecs» HHTETPabl).

Tema 16. [TonsiTue HHTErpAIBHON CyMMBI M €€ mpenesia. BepxHue u HUKHUE CyMMBI M MX CBOMCTBA.
WuTerpupyemocts HenpepbIBHBIX (PyHKIMNA. OCHOBHBIE CBOKWCTBA ONpeAenEéHHOro uurerpaia. OnpenenéHHbIi
MHTETpaJ ¢ IEPEMEHHBIM BEPXHUM IpesieioM. Teopema o CylecTBOBaHHH IEpBOOOpa3HON y 11000
HenpepbIBHON ¢yHKunu. Teopema HeroToHa-JleiiOHMIIa. Boruncienue onpenenéHHbIX HHTETPAIOB. 3aMeHa
IIEPEMEHHOM B ONPEIEIEHHOM UHTerpaie. IHTerpupoBaHue 1o 4acTsM.

HecoOcTtBennsie nnTerpansl. IHTerpassl ¢ 0eCKOHEYHBIMU MpesenaMu. MIHTerpansl OT pa3pbhIBHBIX (PYHKIIUA.



Cxopsmmuecst, pacxoasiuecs HecOOCTBEHHbIE HHTETpalbl. TeopeMbl cpaBHEHUS. AOCOIOTHASL CXOJMMOCTh
HECOOCTBEHHBIX MHTETPAJIOB.

['eomeTprueckue MPUIOKEHHS OTPEACIEHHOTO HHTETpaja. Berancnenue miomany Gurypsl, JUIMHBL TyTH,
00Bb&Ma Tena, TUTOIIa 1 MOBEPXHOCTH Tella BpalleHus (C 3aJaHneM (pyHKINHU B JEKapTOBOM M MOJISAPHOM
cHCTeMax KOOPJIMHAT, MapaMeTPUIECKUMH yPaBHEHHUSIMN ).

Maremarudeckuii anaaus. MoayJuab 5
Tema 17. [TonaTue GpyHKIUN HECKOIBKUX MepeMEeHHBIX. O0JIacTH ONpeeeHUs] U U3MEHEHUS (PYHKLIUU
HECKOJIbKUX MepeMeHHbIX. ['eomerprueckoe nzo0paxkenne GyHKIMH ABYX epeMeHHbIX. [loHsTHe THHUN
(moBepxHocCTei) ypoBHs GyHKIMNA. [Ipumeps! GyHKIMI IBYX MEPEMEHHBIX, UX IpadUuKH, 00JIACTH ONIPEICIICHUS
Y U3MEHEHUS, JINHUU ypoBHS (chepa, ITUNTHIeCKUid mapaboiouns, napabonnyeckuil TunepooIon], KOHYC).
[Ipenen ¢pyHKIMN HECKOIBKHUX NIepeMeHHBIX. [locie0BaTeIbHOCTH TOUEK €BKITNI0BA IPOCTPAHCTBA.
Cxopstuecst mocneaoBaTenbHOCTH. OnpeeneHus npesena GyHKINN HECKOIBKIX NepeMeHHbIX (1o ['eitne n
o Kommm). Apudmerndeckue onepanuu Hal QyHKIUAMHA, UMEIOIUMH npefen. beckonedHo Marbie PyHKITUN
HECKOJIbKUX MEePEMEHHBIX.
HenpepbIBHOCTh (PYHKIIMHM HECKOJIBKUX IepeMeHHBIX. OmnpeaeneHie HenpepbIBHOCTH (PYHKIIUH B TOUKE
(popmansroe, mo ['eiine, mo Komm). Touku pa3pbiBa QyHKIIMH HECKOIBKUX MEepeMeHHBIX. HenpepbiBHOCTH
¢byHKIIMM Ha MHOXKecTBe. YacTHOe U noiHoe npupaiienue GyHkuuu. PaznoctHas gopma ycrnoBust
HenpeprIBHOCTH GyHKIMH. HermpepbIBHOCTH (YHKIIMU HECKOJIBKUX MEPEMEHHBIX MO OJHON EepPEeMEHHOM.
OcHOBHBIE TEOPEMBI O HEMPEPHIBHBIX (PYHKIMAX (00 aprdmMeTHIecKUuX onepamusx HaJl HeMpPEphIBHBIMU B
JTaHHOW TOUYKe (PYHKIUSMHU, O HEMPEPHIBHOCTH CIOXKHON (QYHKINHU, 00 yCTOMYMBOCTH 3HaKa HEMPEPHIBHON B
JTAHHOM TOUYKe (PYHKITUH, O MPOXOKICHUH HEMPEPHIBHON (HYHKIMH Yepe3 JH000€ MPOMEXyTOYHOE 3HAYCHHE, 00
OTPaHMYEHHOCTH HEMPEPHIBHON (YHKIIUU HA 3aMKHYTOM OIPaHUYEHHOM MHOKECTBE, O TOCTHKEHUU
HanOOJIBIIEr0 U HAUMEHBILIETO 3HAUCHUIH HEeNpPepbIBHON (DYHKIIMK HAa 3aMKHYTOM OIPaHMYCHHOM MHO>KECTBE).

Tewma 18. YacTHble mpou3BoHbIE GYHKIIMA HECKOJBKUX TIEPEMEHHBIX. | eoMeTpruiecKas HHTEPIPETAIIHs
YAaCTHBIX MTPOU3BOJIHBIX (DYHKIIMU ABYX MepeMeHHbIX. [luddepeHunpyeMocTb PyHKIINNA HECKOIBKIX
nepeMeHHbIX. HeoOxomumoe ycnoBue quddepeHnupyeMocTd pyHKIUHN U CIIEACTBUS U3 Hero. [ 'eomeTpuyeckuii
CMBICIT yCII0BUS MU depeHpyeMocTr GYHKINHU IBYX IepeMeHHBIX. KacaTenbHas IocKOCTh U HOpMallb K
noBepxHocTu. Jlocrarounsie ycnosus nuddepernupyemoctu. Juddepenmnman GyHKIMN HECKOIBKUX
nepeMeHHbIX. [ToHsTHE CcI0XKHOM QYHKIIMK HECKOIBKHUX MepeMeHHbIX U e€ nuddepennupoanue. [lomHas
npou3BoHas. IHBapuanTHOCTH popMbl iepBoro auddepennnana. [lpumenenne nonuoro nuddepenmana B
NpUOJIMKEHHBIX BhIYUCIeHHsIX. [loHsTHE QyHKIIMHU, 32laHHON HESIBHO M Tpon3BoAHas oT He€. [IponsBonHas mo
HanpasieHuto. ['paguent. CBsa3b IpaJIu€HTa C TPOU3BOIHOM MO HampaBieHuto. CBolcTBa rpaauenTa. YactHoble
MIPOM3BOIHBIE BBHICIIUX MOPSAKOB. TeopeMa 0 He3aBUCUMOCTH CMEIIaHHBIX MPOU3BOAHBIX OT MOPSAKA
maddepennmpoBanus. Juddepenmuanst Beicumx nopsakoB. @opmyna Teiinopa it GyHKIMN ABYX
NEpPEMEHHBIX.
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Tema 19. Onpenenenne TOUKH CTPOroro JOKAJIbHOTO 3KCTpeMyMa (MakcCuMyMma, MUHUMYMa) QyHKUINN
HECKOJIbKUX NepeMeHHbIX. Heo0xonnMmele ycinoBus 3kcTpeMyMa QyHKIMN HECKOIBKUX MEPEMEHHBIX.
Kpurnueckue Touku. JlocraTouHble yCIOBHS SKCTpeMyMa (DYHKIMM ABYX IEpeMEHHbIX. JlocTaTOuHbIE YCIOBUS
SKCTpeMyMa (PyHKITMH HECKOJIBKUX IMEePEeMEHHBIX (00JIbIe 1BYX). Y CIIOBHBIN SKCTpeMyM (YHKIIUN HECKOIBKHIX
nepeMeHHbIX. MeTo Heonpenen€HHbIX MHOKUTENEH Jlarpanxka. DxcTpeMyM pyHKIMK B 001acTh. Y ClIOBUS
Kyna-Takkepa 1 ux reomerpudeckas unrepnperanus. Ilopsiok oTbICKaHUS HAUMEHBIIEr0 M HauOOJIbLIEro
3HA4YeHUH (YHKINU HECKOJIBKMX IIEPEMEHHBIX B OIpaHMUEHHOM 3aMKHYTOM oOnactu. [lonyuenue pyHkuuu Ha
OCHOBaHUU 3KCIEPUMEHTAIbHBIX JIaHHBIX 10 METO/1Y HAUMEHBIINX KBaJApaTOB.
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Tema 20. [Tonsatue o nudpdhepeHnnanTbHOM ypaBHEHHH. 3a1a4H, TPUBOAAIINE K JU(PepeHIIHaTbHBIM
ypaBHEHUSIM (YpaBHEHHE JBUKEHUS TeJa PU COIIPOTUBIICHUM CpPEbl, 33a4a O PaIMOAKTUBHOM pacmase).
Onpenenenue nupdepeHnnanbHoro ypasHeHus. IIoHATHS pemienus, oO1ero pemeHns, 4acTHOTO peIleHHs
mddepeHInanbHOr0 YpaBHEHUs, UHTETpaabHON KpuBOi. Teopema o CylecTBOBaHUM M €JMHCTBEHHOCTH
pemenus quddepeHnmanbHoro ypasHenus. 3anauya Komu. KauectBennoe uccnenoBanue audQepeHnnanbHoro
ypaBHEHHMsI IEPBOTO MopsAaKa. V30KIuHbI, I0JIe HanpaBICHUH.
OObIkHOBEHHBIE AU PepeHIInaIbHbIE YPAaBHEHHS IEPBOTO MOPsAKa. Y PAaBHEHUS C Pa3/ieIeHHbIMU U
pa3esAIOIUMUCS IepeMeHHbIMU. OTHOPOIHBIE YPABHEHMSI IEPBOTO NMOpsAAKa. JINHENHbIE ypaBHEHMSI IEPBOTO
nopsiika U ypaBHeHus bepnymnu. Meron bepnysuin, meron Jlarpanka (MeTo/ Bapualuy Iponu3BOIbHON
MIOCTOSIHHOM). YpaBHeHHE B MONHBIX Auddepennnanax. UHTErpupyOnmii MHOXKHUTEb.

Tema 21. O0bIkHOBEHHBIC AH(depeHIInATBHBIC YPaBHEHHS BBICIINX TOPAKOB. JuddepeHmansabie
ypaBHEHHUSI, IOIYCKAIOIINE TIOHIKEHNE NopsaKa. JIMHelHbIe 0THOPOIHBIE U HEOJHOPOAHbIE
middepeHnranbHble ypaBHEHHS BBICITNX NOPSAKOB. JIMHEHHbIN 1uddepeHIanbHbIil orepaTop 1 ero
OCHOBHBIE CBOMCTBA. OCHOBHBIE TEOPEMBI O PEIICHUAX JTUHEHHOTO OJHOPOIHOIO ypaBHeHUs. JInHeiHas
3aBUCUMOCTh QyHKIWH. Onpenenutens BpoHckoro u ero cBoiictBa. CTpyKTypa 00IIero penieHus
OJTHOPOZHOTO M HEOTHOPOHOT'O JIMHEHHBIX JU(depeHInaIbHbIX ypaBHEHHH. MeTo1 Bapualiiy MPpOU3BOJIBHBIX
MOCTOSTHHBIX.

Jluneiinbie quddepeHnmanbabie YpaBHEHHS N-TO MOPSJIKa C MOCTOSSHHBIMU Kodddurmentamu. Bua yactHoro
peleH s TMHEWHOTO OJTHOPOTHOTO YpaBHEHHS. XapaKTepUCTUIECKOe YpaBHeHUe. By o01ero penieHus
JMHEWHOTO OJTHOPOTHOTO YPaBHEHHUS TSl pa3IMYHBIX CIy4aeB KOMIUIEKCHBIX U IEHCTBUTEIBHBIX KOPHEH
XapaKTepUCTUYECKOTO ypaBHEeHUs. Bu o01iero pemenuss HeoJHOPOIHOTO JTHHEHHOTO AuddepeHInanbHOro
YpaBHEHHUSI C IIOCTOSTHHBIME Kod(duirieHTamMu. Haxoxk1eHre 4acTHOTO PemeHHs HEOJHOPOAHOTO JIMHEHHOTO
muddepeHIranbHOTO YpaBHEHUS 110 BHTy TIPAaBOM 4acTH.

[Tpubnmxennoe pemenne AudQepeHnnanbHbIX ypaBHEHHN (METO mociieioBaTensHoro auddepeHunpoBanms,
METO/]T HEOTIPEICTICHHBIX KOIPPHUIICHTOB).

Tewma 22. Cuctembl 0OBIKHOBEHHBIX AuddepeHnnanbHbIX ypaBHeHnid. Onpeaenenne. HopmanbHas cuctema
muddepeHnnanbHbIX ypaBHeHHNA. Pemenne cucremsl auddepennunanbupix ypaBHeHuid. 3anavya Komu.
Pemenue cuctemsl muddepeHanbHbpIX YpaBHEHUH B HOpMaIbHON (hOpME METOIOM UCKITIOUEHHS (CBEICHUS
CUCTEMBI K 0JTHOMY Ju(pepeHnanbHOMy YpaBHEHUIO BhICIIETO Mopsaka). CUCTeMbl JIMHEHHBIX

g epeHnaIbHbIX YpaBHEHUH ¢ MOCTOSHHBIMU Kod(uiinenTamu. By yacTHOTO pelieHus.
XapakTtepuctuueckoe ypaBHeHue. Meroy Dinepa HaX0XI€HUs PEelIeHUs OJHOPOAHONU CUCTEMbI JIMHEHHBIX
YpaBHEHHI C MOCTOSTHHBIMH KO3 PHUITMEHTaAMH.

HUTOoroBoe KOHTPOJILHOE MEePONIPUSATHE
Bomnpocsl k 3x3ameny
1 yactp
. Onpenenennie Matpuiibl. Buasl Matpui.
. Onepauuy Hag MaTpUIIAMH.
. OGparHas maTpuIia.
. Beruncnenue onpenenureneit 2-ro u 3-ro nopsiikos
. Teopema Jlamnaca.
. CBoiicTBa onpeneauTeNnei.
. CuCcTeMBbI TUHEHHBIX AreOpandecKuX ypaBHEHUH.
. ®opmynsl Kpamepa.
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9.

10.

1.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

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

Metona 0OpaTHON MaTPHUIIbI
Meron IMaycca.

[Ipocreiimme 3aja4n aHATUTHYECKONH T€OMETPHUH.
OCHOBHbBIE YpaBHEHHUS IPSIMOM Ha MJIIOCKOCTH.
Kpussie BToporo nopsaka.

AHanuThueckasi TeOMETpHs B IPOCTPAHCTBE.
VYpaBHeHUs NpsIMOM B MPOCTPAHCTBE.

VYpaBHEHHUE MIIOCKOCTH

IToBepxHOCTH.

Onpenenenue BEKTOpA.
CkansipHO€ POU3BE/ICHUE.
BekropHoe nmpousseeHue.
CwMmerianHOE TTPOU3BEICHNUE.

DyHKIUS U €€ CBOMCTBA.

Ob6parHas pyHKIHS.

Crnoxnas QyHKIHS.

[Tpenen Gpynkmm Ha 6ECKOHEUYHOCTH U B TOUKE.
[IpaBuia BEIUKCIEHUS TIPEIETIOB.

3ameuaTeNbHbIE TPEAETIBL.

HenpepbiBHOCTH PyHKITHIT B TOUKE M Ha IPOMEKYTKE.
Turnel pa3pbeIBOB.

AcHUMOTOTHI.

2 4acTh

1.
2.
3.
4.
5.
6.

Juddepenuman u mpousBoaHas GyHKIuH. TadbnuIa MpoOU3BOIHBIX.
[IpaBuia BIYKCICHHS IPOU3BOIHBIX.

HccnenoBanne Ha MOHOTOHHOCTh. DKCTPEMYMBbI (DYHKITUH.
HccnenoBanue Ha BBIMYKIOCTh M BOTHYTOCTh. TOUYKH meperuoa.
OO6mrast cxema uccaeaoBaHus (yHKITHA.

[IpaBuno Jlonurans.

3 4acTh

1.
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Juddepennman u mpousBoaHas GyHKIHH. TadbnuIa MpOU3BOIHBIX.

. [IpaBuiia BeIUMCIEHHS TIPOU3BOIHBIX.

. UccnenoBanre Ha MOHOTOHHOCTh. DKCTPEMYMBI (DYHKIINH.

. UccnenoBanue Ha BBIMYKJIOCTh U BOTHYTOCTh. TOUYKM Tieperuoa.
. O6mas cxema uccieoBaHus (PyHKITHIA.

. [IpaBuno Jlonurans.

. [lepBoooOpa3Has 1 HeonpeaeIeHHbIN HHTErpajl. TaOIUIa HEOTPEIETICHHBIX HHTETPAJIOB.
. [IpaBuiia BbIUMCIIEHHS] HEONPEEICHHBIX HHTETPAJIOB.
. OnpeienieHHBIA UHTETpaJl U ero cBoicTBa. hopmyna Hetorona-JIeiiOnuma.

. FQOMeTpI/I‘-IGCKI/IC MMPUIIOKCHUA ONPCACIICHHOTO UHTCIpaJia.



11. YacTHble TPOU3BOIHBIE.

12. [lonnoe npupamienue u nuddepenuan GyHKIUA HECKOIbKIX MEePEMEHHBIX.
13. YacTHble TPOU3BOIHBIE BTOPOTO MOPSIKA.

14. Inddepennnan BTOPOro mopsiaka.

15. I'pagueHT QyHKIMM.

16. UccnenoBanue Ha 3KCTpeMyM (DYHKIIHI HECKOJIBKUX MEPEMEHHBIX

17. Ilonsitue 06 yCIOBHOM IKCTPEMYME.

18. Inddepennuanbuble ypaBHEHHS MIEPBOTO MOPSIKA.

19. YpaBHeHus ¢ pa3neistonuMucs IepeMEHHBIMU.

20. Jluneiinsie quddepeHnnanbable ypaBHEHH IEPBOTO MOPSIKA.

21. Ognoponusie nuddepeHIaIbHbIe YPaBHEHUS BTOPOTO MOPSIKA.
22. Heognoponusie nuddepeHranbHble ypaBHEHHsI BTOPOTO TMOPSAKA.
23. Cucremsbl auddepeHnnanbHbIX ypaBHEHHUH.

24. Yucnoseie psanbl. HeoOXomuMplii TpU3HAK CXOUMOCTH.

25. IIpu3HaKu CXOIMMOCTH 3HAKOTIOJIOKHUTEIIBHBIX PSIIOB.

26. 3HaKOYepEyIOUTUECS PSJIbL.

27. Pl ¢ uieHaMu MPOU3BOJIBHOTO 3HAKA.

28. Crenennsle psasl. Paguyc u miHTEpBai CXOAMMOCTH.

29. Paznoxenne GyHKIMN B CTETICHHBIC PSIIIBI.

30 IIpunosxeHusi CTEICHHBIX PSAIOB K MPUOIHUKECHHBIM BBIYUCICHHSIM.



6. MeToanueckue YKa3aHus AJ151 00yYaIOUIMXCH M0 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIJINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. boponuna, E. b. Maremaruueckuit ananus : yueoHoe nmocooue / E. b. boponuna. — 2-e uzn. — Caparos :
Hayunas xaura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7. — Texcr : anextponnsii // [{ludposoit
obpazoBarenbHbiii pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/81022

2. Oxynesa, I'. JI. Jluneiinas anreOpa. AHanuTuueckas reomerpus : yaeOHoe nocodue / I'. JI. Oxynesa, JI. b.
[Tonpmmna, H. B. OBuapoBa. — benropon : benropoackuii rocy1apcTBEHHbINH TEXHOJIOTMUECKUN YHUBEPCUTET
um. B.I'. lllyxosa, O5C ACB, 2020. — 88 c. — TekcT : 271eKTpOHHBIH // DNeKTpOHHO-OUOINOTEeYHAs cUcTEMa
IPR BOOKS : [caiir]. https://www.iprbookshop.ru/110191

3. Byrpos, {. C. Beicmiast matematuka B 3 T. T. 2. DeMeHTHI TMHEHHOHN anreOpbl ¥ aHATUTUYECKON TeOMETPUN
: yueOHUK Juis1 akageMuueckoro Oakanaspuara / 5. C. byrpos, C. M. Hukonbckuii. — 7-€ u3f., crep. —
Mockga : M3narensctBo FOpaiit, 2019. — 281 c. — (bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-534-
03009-9. — Tekcr : anekrponnsiii // ObC FOpaiit [caiit]. https://www.urait.ru/bcode/431960

JdonmosHuTeIbHAS:

1. boponuna, E. b. Maremarndeckuii ananus : yueoroe nocooue / E. b. Boponnna. — 2-¢ u3n. — Capatos :
Hayunas xaura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7. — Texkcr : anexkrponnsiii // LHudposoii
obpazoBatenbHbIi pecypc IPR SMART : [caiit]. http://www.iprbookshop.ru/81022

2. Muxusn, M. H. Jluneiinas anredpa. Y. 1. Martpuis! u onpenenutenu : yuebnoe nocodue / M. H. Muxus, C.
I1. Kypnuna. — Mocksa : Aii [Tu Ap Meana, 2021. — 106 c. — ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-
1402-2. — Tekcr : 3NeKTpOoHHbIH // DnexTpoHHO-0nbaroTeuHas cuctema [IPR BOOKS : [caiit].
https://www.iprbookshop.ru/111179



9. Ilepeuennb pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIHUILINHBI

http://window.edu.ru Uudopmannonnas cucrema «EquHoe okHO JocTyna K 00pa3oBaTeIbHBIM Pecypcam»

http://elibrary.ru Hayunas snextponnas oubnuoreka eLIBRARY.RU
www.iprbookshop.ru IPRbooks

http://elibrary.ru Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU
www.antiplagiat.ru Cucrema AHTHUIUIaruaT

http://window.edu.ru Uudopmannonnas cucremMa « EquHOe OKHO H0CTymna K 00pa3oBaTeIbHBIM pecypcam»

www.iprbookshop.ru IPRbooks
http://elibrary.ru Hayunas snekrponnas 6uonuoreka eLIBRARY.RU
www.iprbookshop.ru IPRbooks
www.antiplagiat.ru Cucrema AHTHIUIarHaT
10. Ilepeyenb HHGOPMAITMOHHBIX TEXHOJIOTHH, NCMOJIb3YeMbIX MPH OCYIIECTBJIEHUH
00pa3oBaTeJIbHOI0 MpOoIecca MO JUCUUILIHHE

O6p8.30BaTeJ'IBHBII71 Mpouecce 10 JUCHUIITINHE MartemaTHKAa npeamnojaracT UCIoJb30BaHUC CICAYOIICTO
IporpaMmMHOI 0 oOecrieueHus u I/IH(bOpMaI_[I/IOHHBIX CIIPpaBOYHEBIX CUCTEM:

- MPe3eHTaUMOHHbIe MaTepuarbl;
- JOCTYN B pexunme on-line B 9neKTPOHHY0 61bnnoTeyHyto cuctemy (36C);
- OCTYN B 3/IEKTPOHHYH NH(OPMALMOHHO-06pa30BaTeNIbHYHO Cpeay YHUBEPCUTETA.

Mpy 0CBOEHUW MaTeprana 1 BbIMOIHEHUSA 3afaHWi M0 ANCLUNINHE PEKOMEH/YETCA UCMO/b30BaHMe
maTtepuanos, pa3meLLeHHbIX B JINUHbIX KabuHeTax obyyatowmxes ETUC NITHWY (student.psu.ru)

MepeyeHb HeOOXOAMMOTO NINLEH3NOHHOIO U (M) CBOGOAHO PacNpPOCTPaAHAEMOro MPOrpaMMHOro obecrneyeHus:
MO: OC Microsoft Windows (npegycTtaHoBneHHas Bepcusi - OEM mnm Bepcursi COrnacHo NMUEH3NOHHbIM COraLLEHNAM);
nakeT othmcHbIX NpunoxeHuii Microsoft Office (Bepcus cornacHo NULEH3MOHHBIM cornatleHusm); Kaspersky Endpoint
Security for Business, CnpaBo4HOo-MpaBoBas cucTema «KoHCyNbTaHTI 0.

Mpu opraHn3aumm AMCTaHLMOHHOW PaboTbl M NPOBEAEHUN 3aHATUI B PEXXMME OHJIainH MOryT
NCMONb30BaTHCA:
cucTemMa BUAEOKOH(hepeHLCBA3M Ha ocHoBe nnatdopmbl BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), KoTopas nogaep>XvrBaeT BO3MOXHOCTb UCMO/b30BAHNATEKCTOBbIX

MaTepuasnos n I'IpE3€HT6.LI,VII7I, ayano- N BUOEOKOHTEHT, a TaK »Xe TECTbl, MPOBEPAEMbIE 3adaHNA, 3adaHNA A4

COBMECTHOA paboTbl.

11. Onucanue MaTepHAJIBLHO-TEXHUYECKOH 0a3bl, HEOOXOAMMO AJIsl OCYLIeCTBJICHHUS
00pa30BaTEJBLHOIO NMPoOLEeCcca 0 AUCHHUILIHHE


Acer
- презентационные материалы;

- доступ в режиме on-line в Электронную библиотечную систему (ЭБС);

 - доступ в электронную информационно-образовательную среду университета.

	При освоении материала и выполнения заданий по дисциплине рекомендуется использование материалов, размещенных в Личных кабинетах обучающихся ЕТИС ПГНИУ (student.psu.ru)

	Перечень  необходимого лицензионного и (или) свободно распространяемого программного обеспечения:

ПО: ОС Microsoft Windows (предустановленная версия - OEM или версия согласно лицензионным соглашениям); пакет офисных приложений Microsoft Office (версия согласно лицензионным соглашениям); Kaspersky Endpoint Security for Business, Справочно-правовая система «КонсультантПлюс».

	При организации дистанционной работы и проведении занятий в режиме онлайн могут использоваться:    

 система видеоконференцсвязи на основе платформы BigBlueButton (https://bigbluebutton.org/).   

 система LMS Moodle (http://e-learn.psu.ru/), которая поддерживает возможность использованиятекстовых материалов и презентаций, аудио- и видеоконтент, а так же тесты, проверяемые задания, задания для совместной работы.






JInst mpoBeieHnst y4eOHbIX 3aHATHI 10 AUCIUIUTMHE HEOOXOJMMO CIIEYIOIIee MaTePHaIbHO-TEXHHYECKOE
o0ecrnieueHue:

VYueOHast ayTUTOpHs U1 IIPOBEACHUS 3aHATHH JISKIMOHHOTO THITAa. OCHOBHOE 000py/JOBaHHE:!
CTICIIAIM3UPOBaHHAs MeOeIIb, MEJIOBas I0CKa, IEPEHOCHOI ITPOEKTOP, MEPEHOCHOI 9KpaH, HOYTOYK.
VYdeOHas ayTUTOpHs JJIsl IPOBEJICHHUS 3aHSATHI CEMHHAPCKOTO (MMPAKTHYECKOT0) TUTIA, IS IPOBEICHUS
TPYTIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTANH, TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOH aTTeCTAIUH.
OcHoBHOE 000py/I0BaHUE: CIIELUATN3NPOBAaHHAs MeOelb, HOYTOYK, MEPEHOCHOI MPOEKTOP, SKpaH, MEIoBast
JOCKa.

[ns caMoCTOATeNbHON PaboThbl: ayAUTOPUS ANS CaMOCTOATE/IbHON paboTbl, OCHaLEHHasA KOMMbIOTEPHOM
TEXHWKO C BO3MOXXHOCTbIO MOAKMOUEHUSA K CETU «/IHTEPHET», 066CNeYEHHOI JOCTYMNOM B 3/IEKTPOHHYHO
NH(OPMaLMOHHO-06pa30BaTe/IbHYO Cpeay YHUBEPCUTETA.

MomelleHne Hay4Hol 6ubnmnotekn CITIN dmnman MFHWY gns obecneveHns camoCcToATeIbHON paboThbl
obyyvaroLmxcs:
1. MomeleHne HayyHoi 6ubnunoteku CIMN dunuan NMIrHWY, ocHalleHHOe KOMMbIOTEPHON TEXHUKOM, C
BO3MOXXHOCTbIO MOAK/HOYEHUSA K CeTU «HTEpPHET» 1 06ecrneyeHnemM LOCTyna B 3MIEKTPOHHYIO
NH(opMaLMoHHO-06pa3oBaTesibHyto cpedy MrHNY
OcHOBHOe 060pyAOBaHMe: CrneLmann3npoBaHHas Mebesb, MesioBas [0CKa, NMPOEKTOp, 3KpaH, HOYTOYKH,
Tenesnsop.

MO: OC Microsoft Windows (npeayctaHoBnieHHas Bepcus - OEM mnmn Bepcus cornacHo NNLEH3MOHHbIM
cornawleHmsm); nakeT omcHbIX npunoxeHuit Microsoft Office (Bepcusi cornacHo MMLEH3NOHHLIM COrNaLLEHUAM);
Kaspersky Endpoint Security for Business. CrnipaBo4Ho-npaBoBas cuctema «KoHcynbTaHT Mtoc.
AHpekc.Bpaysep (cBobogHO pacripocTpaHsemoe MO) n/mnn Google Chrome (cBo6ogHO pacnpoctpaHsemoe M0);
OC «AnbT Ob6pasoBaHue» .


Acer
	Для самостоятельной работы: аудитория для самостоятельной работы, оснащенная компьютерной техникой с возможностью подключения к сети «Интернет», обеспеченной доступом в электронную информационно-образовательную среду университета.

     Помещение научной библиотеки СГПИ филиал ПГНИУ для обеспечения самостоятельной работы обучающихся:

1.	Помещение Научной библиотеки СГПИ филиал ПГНИУ, оснащенное компьютерной техникой, с возможностью подключения к сети «Интернет» и обеспечением доступа в электронную информационно-образовательную среду ПГНИУ

Основное оборудование:  специализированная мебель, меловая  доска,  проектор, экран, ноутбуки, телевизор.

       ПО: ОС Microsoft Windows (предустановленная версия - OEM или версия согласно лицензионным соглашениям); пакет офисных приложений Microsoft Office (версия согласно лицензионным соглашениям); Kaspersky Endpoint Security for Business.  Справочно-правовая система «Консультант Плюс. Яндекс.Браузер (свободно распространяемое ПО) и/или Google Chrome (свободно распространяемое ПО); ОС «Альт Образование» .




DoH/IbI OLIEHOYHBIX CPEACTB ISl ATTECTAIUU MO AUCIIUILIHHE
MartemaTuka

I[Inanupyemble pe3yabTaThl 00y4eHHsl 0 TUCHMILINHE ISl GOPMUPOBAHUS KOMIIETEHIUM.
NuaukaTopbl M KPUTEPUHU UX OLleHUBAHUS

OIIK.3

Crnoco0eH caMOCTOSAITEIbHO OCYIIECTBJIATH UCCIEA0BATEIbCKYIO 1eITeJIbHOCTh B CBOEI
npodeccuoHAJIbHON 00J1aCTH

Kommnerennus Ilianupyemblie pe3yabTaThl Kpurepun oueHuBanusi pe3yJbTaToB
(MHAUKATOP) o0yueHust o0y4eHust
OIIK.3.2 3HaATh: OCHOBHBIE UJIEH U METOBI HeynosierBopure

OdopmitsieT pe3yabTaThl
CBOMX HCCJIEIOBAHNN B
dbopme TOoKIaI0B U
MYJIbTUMEIUITHBIX
MpEe3EHTalN, TOTOB K
myOJIM4HOMY
MIPECTaBICHUIO
pe3yJIbTaToOB
HCCIIeI0BaTEIbCKOM
JEATEIbHOCTH

AQHAJIUTUYECKON r€OMETPUH U
JMHENHOHN areOpbl, OCHOBHBIE
MMOHATHS MaTEeMaTHISCKOTO
aHanus3a.

YMeTh: 000CHOBEIBATH CIIOCO0
pelUIeHus 3a/1a4u C y4EeTOM
UMEIOIINXCS PECYPCOB U
OorpaHHuYeHul, 0hOpMISATh
pe3yiabTaThl CBOUX UCCIIEI0BAHUM
B (hopme noKIaI0B 1
MYJIbTUMEAUNHBIX MPE3CHTAINH.
BrnaneTs HaBbIKaMK: MPUMEHEHUS
OCHOBHBIX MaTEMaTHYECKUX
HOHSTUHN, ITyOIMYHOTO
MIPEICTABJICHUS PE3yJIbTaTOB
HCCJIeIOBATEILCKOM
JIeSITeIILHOCTH.

He 3HaeT: 0CHOBHbIE UAEH U METO/bI
AHAJIMTUYECKON r€OMETPHUH U JIMHEHHON
anreOpbl, OCHOBHBIE MOHATHS MATEMAaTUYECKOTO
aHaIM3a.
He ymeer: 000CHOBBIBaThH C1I0CO0 pelIeHUS
3a/1a4¥ C Y4E€TOM MUMEIOIIUXCS PECYPCOB U
orpaHu4eHuil, 0POPMIITH pe3yIbTaThl CBOMX
UCCIIeIOBaHMI B (hOpME TOKIIAT0B U
MYJIbTUMEANMHBIX IIPE3CHTALIUN.
He Bnageer HaBbIKaMu: MPUMEHEHHS] OCHOBHBIX
MaTeMaTUYeCKUX MOHATUHM, TyOIUYHOTO
MPEACTABICHUS PE3yJIbTATOB
HCCIIEIOBATENIBCKON JEATEIIbHOCTH.

Y10BJIETBOPHUTEIbH
3HaeT: OCHOBHbBIE UJIEU U METO]IbI
AHAJIMTUYECKON T€OMETPUU U JIUHEUHOU
anreOpbl, OCHOBHBIC MOHSATUS MATEMAaTUYECKOTO
aHanIu3a.
B ocHOBHOM ymMeeT: 000CHOBBIBaTh CIIOCO0
peuIeHus 3a/1a4u C y4eTOM UMEOLIUXCS
PECYPCOB U OTpaHHuEHUM, 0HOPMIIATH
pe3yJIbTaThl CBOMX HCCIEIOBaHM B popme
JIOKJIAJI0OB U MYJbTUMEAUNHBIX TPE3CHTAIUMN.
YacTuyHO BNIaJI€€T HABBIKAMU: TPUMEHEHUS
OCHOBHBIX MAaTEMaTUYECKUX TMOHATHUH,
MyOJIMYHOTO TIPEICTABIICHUS PE3YIHTATOB
HCCIIEIOBATENIBCKON IEATEIIbHOCTH.

Xopoio

3HaeT: OCHOBHBIC UJIEU U METOIbI
AQHAJIMTUYECKOW N€OMETPHUH U JIMHEHHON
anreOpbl, OCHOBHBIE MOHATUS MAaTEMATUUECKOTO
aHaIu3a.
YMmeeT: 000CHOBBIBATH CIIOCOO pEIICHUS 3a1a4l
C YY4ETOM MMEIOILIUXCS PECYPCOB U
orpaHuyYeHui, 0QOPMIISTH PE3yIbTATHI CBOUX




KoMnerennus
(MHAUKATOP)

IInanupyemsle pe3yJibTaThl
o0yueHust

Kpurtepun oneHnBanus pe3yjbTaToB
o0yueHust

Xopomuo
UCCIIeIOBaHM B (hopMe TOKIIAZ0B U
MYJIbTUMEAUMHBIX IIPE3CHTALIUN.
B ocHOBHOM BIazieeT HaBbIKAMM: IPUMEHEHUS
OCHOBHBIX MaT€MaTHYECKUX MOHATHUH,
yOJIMYHOTO MPEICTaBIECHUS Pe3yIbTaToB
HCCIIEI0BATEIbCKON AEATENbHOCTH.

Otiamn4Ho
3HaeT: OCHOBHBIE UJIEU U METO/IbI
aHAJIMTUYECKON reOMETPUN U JTMHEHHON
asreOpbl, OCHOBHBIE MIOHATHS MaTEMaTHYECKOTO
aHaIu3a.
YMeeT: 000CHOBBIBATH CITOCOO PEIICHUS 3aa9K
C YYETOM HMEIOIINXCS PECYPCOB U
OrpaHUyYeHU, 0QOPMIISATH PE3yIbTAThl CBOUX
UCCJICIOBaHMH B (pOpME TOKITAIOB U
MYJIbTUMEANMHBIX IPE3CHTALIUN.
Brnaneer HaBbIKaMU: IPUMEHEHUS OCHOBHBIX
MaTEMaTHYECKUX MOHATUH, ITyOJINYHOTO
IIPEJICTaBICHUS PE3YJIbTATOB
HCCJIEIOBATENBCKOM 1E€ATEIbHOCTH.

YK.2

Cnoco0eH onpenesiTh KPYyr 3a1a4 B paMKaXx MOCTABJIEHHOH LeJIU U BLIOMPATh CIOCO0bI MX
peleHusi, MCXOAS U3 HMEIIINXCSH PeCcypCcoB M OrpaHMYeHUil

Kommnerennus IlnanupyemMsble pe3yibTaThl Kpurtepun onennBanus pe3yJibTaToOB
(uHaAMKATOP) o0yueHust o0yueHust
YK.2.3 3HaATh: OCHOBHBIE UJIEU U METOMBI Heynosaersopures

OOOCHOBEIBAET CIIOCOD
PEIICHHUS 3aJIa4H C
YY4E€TOM MMEIOIIHUXCS
PECypCcoOB U OTpaHUYECHUIN

AQHAJIUTUYECKON reOMEeTpUH 1
JTUHEHHOU areOphl (CUCTEMBI
JIMHEWUHBIX YPaBHEHUH, DJIEMEHTHI
AQHAJIUMTUYECKON reOMETPUM HA
IPSIMOM, TNTOCKOCTH U B
TPEXMEPHOM IIPOCTPAHCTBE,
OIpPEAEIUTENN, CUCTEMbI
BEKTOPOB, PAHT MATPHIIBL,
MHOTOMEpPHBIE JINHEWHbIE
MIPOCTPAHCTBA, JINHEHHBIE
ONepaTopbl U MaTPUIIBL,
KOMILJIEKCHBIE YUCIIA U
MHOTOYJICHBI, COOCTBEHHBIE
BEKTOPBI JINHEUHBIX OIIEPaTOPOB,
€BKJIMJIOBO IPOCTPAHCTBO,
KBaJpaTUIHbIE ()OPMBI).

YMeTh: IpUMEHATh yKa3aHHbIE

He 3naeT: OCHOBHBIE UAEU U METO/BI
AQHAJIMTUYECKOU IeOMETPUM U JIMHEHHON
anreOpbl (CUCTEMBI JTMHEHHBIX YPaBHEHHH,
JJIEMEHTBI aHAJTUTUYECKOM T€OMETPUH Ha
IIPSIMOM, TUNIOCKOCTH U B TPEXMEPHOM
IIPOCTPAHCTBE, ONPEACIUTENIN, CUCTEMBI
BEKTOPOB, PAHT MaTPHUIbl, MHOTOMEPHBIE
JIMHEWHBIE IPOCTPAHCTBA, JIMHEWHBIE
ONepaTopsl U MAaTPUIbl, KOMILUIEKCHBIEC YUCIIA U
MHOTOYJIEHBI, COOCTBEHHBIE BEKTOPbI IMHEHHBIX
OIIepaToOPOB, EBKINI0BO IIPOCTPAHCTBO,
KBaJpaTUIHBIC (POPMBI).

He ymeer: npuMeHATh yKa3aHHbIE METOBI
MaTeMaTUYECKOr0 aHAJIN3a U MOJEIUPOBAHNS
JUISL peLIeHUs] D)KOHOMUYECKUX 3a/1a4;
00OCHOBBIBATh CIIOCOO PELICHHUs 3a7auul C
Y4E€TOM MMEIOIIUXCS PECYPCOB M OTPAaHUYECHHH.




Komnerenuust IInanupyemble pe3yJbTaThl Kpurepun oueHuBanus pe3yibTaToB
(MHAUKATOP) o0y4eHust 00y4eHust
METO/Ibl MATEMAaTUYECKOTO HeynosiierBopuren

aHaJIM3a U MOJICTTUPOBAHUS IS
pelIeHns SKOHOMUYECKUX 3a/1a4;
000CHOBBIBATH CITOCOO PEIICHHS
3a/1a4d C y4€TOM UMEIOIIUXCS
PECYPCOB U OrpaHUYECHUI.
Bnanetr HaBbIKaMH:
ynoTpeOIeH!s] MaTeMaTU4eCKON
CHUMBOJIUKHU JIJIs1 OTIMCAHUS
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX CBOWCTB
MPAKTHYECKUX 0OHEKTOB;
MOCTPOEHUS U UCCIIEAOBAHUS
pa3IMYHBIX QYHKIIMOHATBHBIX
3aBUCHUMOCTEH; MPUMEHEHUS
OCHOBHBIX MaTEeMaTHYECKUX
MTOHATHIA.

He Brnageer HaBbIKaMu: ynoTpeOIeHus
MaTeMaTHUYECKOW CUMBOJIMKH I OIIUCAHUS
KOJIMYECTBEHHBIX U KAU€CTBECHHBIX CBOMCTB
IIPAKTUYECKUX 0OBEKTOB; TOCTPOEHUS U
HCCIIEeIOBAaHMSI Pa3INYHbIX (PYHKIIMOHATIBHBIX
3aBHCHUMOCTEM; IPUMEHEHUS OCHOBHBIX
MaTEMaTUYECKUX TOHATUH.

YnoBiaerBopuTebH
3HaeT: OCHOBHBIE UJIEU U METO/IbI
AHAJIMTUYECKON T€OMETPUU U JIUHEUHOU
anreOpsl (CUCTEMBI IMHEWHBIX YPAaBHCHUMH,
3JIEMEHTHI aHATUTUYECKON reOMETpUH Ha
MPSIMOM, TNIOCKOCTH U B TPEXMEPHOM
IIPOCTPAHCTBE, ONPEACTUTENN, CUCTEMbI
BEKTOPOB, PAHT MAaTPHUIIbl, MHOTOMEPHBIE
JIMHEHHBIE TIPOCTPAHCTBA, JIMHEWHbIE
orepaTopbl U MATPUIILI, KOMIUIEKCHBIC YHCTIA U
MHOTOYJICHBI, COOCTBEHHBIC BEKTOPHI TIMHEHHBIX
OIIEpaTOpOB, EBKIINIOBO IIPOCTPAHCTBO,
KBaJpaTU4HbIE (OPMBI).
B ocHOBHOM yMeeT: MIpUMEHSTh yKa3aHHbIE
METO/Ibl MAaTEMaTHYECKOT0 aHAJIN3a U
MOJIETTUPOBAHUS JJISl PEIIEHUS] SKOHOMUYECKHIX
3a/1a4; 000CHOBBIBATH CITOCOO PEIICHUS 3aa9H
C YYETOM HMEIOIINXCS PECYPCOB U
OTpaHUYCHUH.
YacTryHO Bla/i€€T HaBbIKaMU: YIIOTpeOJIeHUs
MaTEeMaTHYECKON CUMBOJIMKH JJIs1 OTIUCAHUS
KOJIMYECTBEHHBIX M KAUeCTBEHHBIX CBOWCTB
MPAKTUYECKUX 00BEKTOB; IIOCTPOCHUS U
WCCIIEIOBAHMSI PA3TUYHBIX (DYHKIIMOHAIBHBIX
3aBUCUMOCTEHN; TPUMEHEHUSI OCHOBHBIX
MaTEeMaTHYECKUX MOHSATHUH.

Xopomo
3HaeT: OCHOBHBIC HACH U METOIbI
AHAJIMTUYECKON T€OMETPUU U JTMHEUHOU
anreOpsl (CUCTEMBI IMHEWHBIX YPaBHCHHH,
3JIEMEHTBI AHAUTUTUYECKOW T€OMETPUU HA
MPSAMOM, MIIOCKOCTH U B TPEXMEPHOM
MPOCTPAHCTBE, ONPEICTUTEIIH, CHCTEMBI
BEKTOPOB, PaHT MaTPHUIbl, MHOTOMEPHBIE
JIMHEHHBIE IPOCTPAHCTBA, JIMHEWHBIC




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0y4eHust

Kpurepun oueHuBanus pe3yibTaToB
00y4eHust

Xopomuo
orepaTopbl U MATPUIILI, KOMIUICKCHBIC YHCTIA U
MHOTOYJIEHBI, COOCTBEHHBIE BEKTOPHI THHEHHBIX
OTepaTopoOB, €BKINIOBO MIPOCTPAHCTRO,
KBaJpaTHUYHbIE ()OPMBI).
YMeeT: npuMeHsITh YKa3aHHbIe METO/IbI
MaTEeMaTHYECKOI0 aHallu3a U MOJICTUPOBAHUS
JUIS pellleHus] PKOHOMUYECKUX 3a/1a4;
000CHOBBIBAThH CITOCOO PEIICHHUS 3a7a9H C
YY4E€TOM MMEIOIIUXCS PECypPCOB M OTPaHUICHH.
B ocHOBHOM BITaJieeT HaBBIKAMH: YIOTPEOICHHS
MaTEeMaTHYECKON CHMBOJIMKH JJIsI OTTMCAHUS
KOJIMYECTBEHHBIX M KAYeCTBEHHBIX CBOWCTB
MPAKTUIECKUX O0BEKTOB; TIOCTPOSHUS U
UCCJICTIOBAHMSI PA3TUYHBIX (DYHKIIMOHATBHBIX
3aBHCHMOCTEH; MPUMEHEHHUS] OCHOBHBIX
MaTeMaTHYECKUX MOHSATHUH.

OT1an4yHO
3HAeT: OCHOBHEIC HJICH U METObI
AHAJIMTUYECKON T€OMETPUU U JTUHEUHOU
anreOpsl (CUCTEMBI JIMHEWHBIX YPaBHEHUH,
3JIEMEHTBI AHAUTUTUYECKOM Fr€OMETPUU HA
MPSAMOM, MIIOCKOCTH U B TPEXMEPHOM
MPOCTPAHCTBE, ONPEICTUTEIIH, CHCTEMBI
BEKTOPOB, PaHT MaTPHIIbl, MHOTOMEPHbBIE
JIMHEWHBIE IPOCTPAHCTBA, JIMHEWHBIE
omnepaTopbl U MATPHUILIbI, KOMIUIEKCHBIE YHUCIIA U
MHOT'OUJICHBI, COOCTBEHHBIE BEKTOPHI JIMHEHHBIX
OIEPaTOpPOB, EBKJIMIOBO MPOCTPAHCTBO,
KBaJpaTUUHBIE (POPMBI).
YMeeT: IpUMEHATh YKa3aHHbIE METO/IbI
MaTeMaTUYECKOTO aHAJIN3a U MOJAEIMPOBAHUS
JUISL PELIEHUS] DKOHOMUYECKUX 3a/1a4;
00OCHOBBIBATh CIIOCO0 PELICHUS 3a4a4H C
YYETOM UMEIOIIUXCS PECYPCOB U OTPaHUYEHUN.
Brnazgeer HaBbIKaMu: yroTpeOieHus
MaTeMaTUIEeCKOH CMMBOJIUKH I OITUCAHHUS
KOJWYECTBEHHBIX M KQUSCTBEHHBIX CBOMCTB
MPaKTUYECKUX 0OBEKTOB; IOCTPOCHUS U
WCCTIEAOBAHUS PA3THMYHBIX (PYHKITMOHATHHBIX
3aBUCUMOCTEN; MPUMEHEHHS] OCHOBHBIX
MaTEMaTUUCCKUX IMOHSTHUH.

YK.2.2

3HaTb: OCHOBHBIE MOHATHUS

HeynosierBopure




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0y4eHust

Kpurepun oueHuBanus pe3yibTaToB
00y4eHust

O1eHUBaeT UMEIONIHECS
pecypchl (BpeMeHHBIE,
MaTepHaIBHBIE H TIP.) IS
peeHus
chopMyITUPOBAHHBIX
3amad

MaTeMaTHYECKOT0 aHalnu3a
(TIOHSITHE MHOXKECTBA, OTIepaIlui
HaJ MHO>KECTBAMHU, IOHSATHE
OKPECTHOCTH TOYKH,
(GyHKIMOHATbHAS 3aBUCUMOCTD,
rpauKu OCHOBHBIX
AJIEMEHTAPHBIX (YHKIHH, TIpeIeT
YHCIJIOBOM MOCIIEI0BATEIBbHOCTH,
npeaen QyHKIuH,
HENPEPBIBHOCTH (YHKITUH B
TOYKE, CBOMCTBA UMCIIOBBIX
MHO>KECTB U
MOCJIEI0BATEIbHOCTEH,
rI106anpHbIe CBOICTBA
HENPEPBIBHBIX (PYHKIINIA,
npousBoAHas U nuddepeHIman,
OCHOBHBIE TEOPEMBI O
nuddepeHnpyemMbIx QYHKIUSIX U
WX MPHIOKCHHUS, BBITYKIIOCTh
(YHKITUH, HEOTIPEICIICHHBIH,
OTpeJIeTICHHBIN U HECOOCTBEHHBIN
WHTETPAJIbl, TOUCYHBIC MHOXKECTBA
B MHOTOMEPHBIX IPOCTPAHCTBAX,
(YHKLINU HECKOIBKHX
MEPEMEHHBIX, KJIaCCHUECKUe
METOJIbI ONTHUMH3AINH, (PYHKINN
CIpoca | MpeanoKeHusi, GyHKIHH
MOJIE3HOCTH, KPUBHIE
Oe3paznuyus).

YMeTh: IpUMEHATh yKa3aHHbIE
METO]Ibl MaTEMaTH4YECKOTO
aHaJIM3a U MOJIETTUPOBAHUS IS
peleHus S)KOHOMUYECKUX 3a]1a4;
OLIGHUBATh UMEIOIINECS PECYPCHI
(BpeMeHHbIe, MaTepUaIbHbIC U
p.) A peleHus
c(OpMYIHPOBAHHBIX 3a/1a4.
Bnagets HaBbIKaMu:
UCTIOJIb30BAHUS YHCTIOBBIX
MoCIeI0BaTEIbHOCTEH,
YHUCIIOBBIX, CTETIEHHBIX U
(GYHKIIMOHATIBHBIX PSIOB;
pelIeHns ONTUMH3AIMOHHBIX
3a/1a4y C OrpaHUYCHHUSIMU U 0€3
HUX.

HeynosierBopureJ
He 3naeT: ocHOBHBIE IOHATUSA
MaTeMaTHYECKOro aHanu3a (MOHATHE
MHOY€ECTBA, ONEPAIlUH HaJ MHOKECTBAMH,
MOHATUE OKPECTHOCTH TOUKHU, (PYHKLMOHATbHAS
3aBUCUMOCTb, I'pa)MKH OCHOBHBIX
3JIEMEHTapHbBIX (PYHKIMH, pee YUCI0BOM
M0CJIEI0BATENBHOCTH, Npeen QyHKIHH,
HENPEepbIBHOCTh (PYHKIIMH B TOUKE, CBOICTBa
YHCJIOBBIX MHOXECTB U I1OCJIEJOBATEIbHOCTEH,
rJ100aJbHbIE CBOMCTBA HEMPEPHIBHBIX (PYHKIIHM,
npou3BoiHas u AuddepeHnnan, oCHOBHbIE
TeopeMbl 0 i dHepeHIupyeMbIX QYHKIUAX U
UX NPUII0KEHHUS, BBITYKIOCTh (DYHKIINH,
HEOIIPEICIICHHBIN, ONPEACIICHHBIN U
HECOOCTBEHHBIN MHTEIpaJibl, TOUCUHbIE
MHOYECTBAa B MHOTOMEPHBIX IPOCTPAHCTBAX,
(YHKIMN HECKOJIBKHUX MEPEMEHHBIX,
KJIaCCHUYECKHE METObI ONTUMHU3ALNH, QYyHKINH
crpoca U MpeuIoKeHus1, PyHKIUH [0JI€3HOCTH,
KpUBBIC Oe3paszinyusi).
He ymeer: npuMeHATh yKa3aHHbIE METO/IbI
MaTEeMaTHYECKOI0 aHaJIN3a U MOJIEIUPOBAHUS
JUIS pellieHus] PKOHOMUYECKHUX 3a/1a4;
OLIEHHBATh UMEIOLINECS pECypChl (BpEMEHHBIE,
MaTepHajbHbIE U Mp.) IS pELICHUs
c(OpMYITMPOBAHHBIX 3a/1a4.
He BrnageeT HaBbIKaMH: UCHIOJIB30BAHUS
YHCJIOBBIX MOCJIEI0BATEIILHOCTEN, YHCIIOBBIX,
CTENEHHBIX U (PYHKLMOHAIBHBIX PSJIOB;
peleH!s ONTUMHU3ALMOHHBIX 3314 C
OrpaHUYEHUSIMU U 0€3 HUX.

YnoBiaerBopuTeabH
3HaeT: OCHOBHBIE OHATHUS MaTEMAaTHYECKOTO
aHanu3a (MOHATUE MHOYKECTBA, OTEPALIUU HAJ|
MHOYECTBAaMH, MIOHITHE OKPECTHOCTH TOUKH,
(hyHKIIMOHATIbHAS 3aBUCUMOCTbD, TpaduKu
OCHOBHBIX 3JIEMEHTapHbIX QYHKIUH, Ipesien
YHCIIOBOH MOCIIEOBATEILHOCTH, TIPEIeIT
(GyHKIUH, HENIPEPHIBHOCTH (DYHKIIMU B TOUKE,
CBOWCTBA YUCIIOBBIX MHOXKECTB U
MOCJIeI0BATENBHOCTEH, II100aIbHBIE CBOMCTBA
HENPEePbIBHBIX (DYHKIIHIA, TPOU3BOJHAS U
muddepeHnran, OCHOBHBIE TEOPEMBI O




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0y4eHust

Kpurepun oueHuBanus pe3yibTaToB
00y4eHust

YnoBj1€TBOPUTEIbH
nuddepeHIUpyeMbIX QYHKIUAX U UX
MPHUIIOKEHUS, BBITYKIOCTh (DYHKIIUH,
HEOIPEEICHHbIN, ONIPEACIEHHbBIN U
HECOOCTBEHHBIH WHTETPabl, TOUEUHBIE
MHOECTBAa B MHOIOMEPHBIX IMPOCTPAHCTBAX,
(GYHKIIUN HECKOJBKUX MEPEMEHHBIX,
KJIACCUYECKHE METO/Ibl ONTUMHU3ALNH, PYHKIINH
crpoca U MpeayoKeHus, PyHKIHMH MOJIE3HOCTH,
KpUBble 0e3pa3inyus).

B ocHOBHOM ymeeT: IpUMEHSTh yKa3aHHBIC
METO/bl MATEMAaTUYECKOT0 aHAIU3a U
MOJICJIUPOBAHUS JIsI PEIIEHUSI SKOHOMUYECKUX
3a/1a4; OIIEHUBATh UMEIOIIUECS PECYPCHI
(BpeMeHHbIe, MaTepUaIbHbIE U TP.) IS
penieHus chopMyIUPOBAHHBIX 3a/1a4.
YacTu4HO BIaJeeT HaBbIKAMU: UCTIOIb30BAHMS
YHUCJIOBBIX MOCIEA0BATEIbHOCTEN, YUCIOBBIX,
CTETMEeHHBIX U (YHKIIMOHATBHBIX PSJIOB;
peuIeHusl ONTUMU3ALMOHHBIX 3a7a4 ¢
OTpaHUYEHUSIMU U 0€3 HUX.

Xopouro
3HaeT: OCHOBHBIE MOHATHS MAaTEMAaTUYECKOTO
aHayn3a (MOHATHE MHOKECTBA, ONEPALUU HaJ
MHO>KE€CTBAaMH, TIOHATHE OKPECTHOCTU TOUYKH,
(GyHKIIMOHAJIbHAS 3aBUCUMOCTD, I'pauKu
OCHOBHBIX 3JIEMEHTapHbIX (QYyHKUUH, pees
YHCJIOBOM MOCIIEIOBATEIBLHOCTH, MPEEI
(byHKINH, HEIPEPBIBHOCTH (DYHKIIUU B TOUKE,
CBOWCTBA YUCIIOBBIX MHOXKECTB U
MOCJIE0BATEILHOCTEH, II100aNbHbBIC CBOMCTBA
HENpEepbIBHBIX (DYHKIIHIA, TPOU3BOIHAS U
muddepeHnnan, OCHOBHbIE TEOPEMBI O
g depeHIupyeMbIX QYHKIUAX U UX
MIPUIIOKEHUS, BBITYKIOCTh (DYHKIIUHY,
HeoMpeAeNeHHbIN, ONpeIeICHHBIN 1
HECOOCTBEHHBIN HHTETPpabl, TOUEUHBIE
MHO’KE€CTBAa B MHOTOMEPHBIX IPOCTPAHCTBAX,
(YHKIMN HECKOJIBKHX TIEPEMEHHBIX,
KJIACCUYECKHE METO/Ibl ONTUMU3ALUH, PYHKIIUH
crpoca ¥ MpeIoKeHus!, (PyHKIIH MOJIe3HOCTH,
KpUBbIe 0e3pa3ianuns).
YMeer: NpUMEHSTh yKa3aHHbIE METO/IbI
MaTEeMaTHYeCKOro aHAIM3a U MOAEITHPOBAHNUS




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3yJbTaThl
o0y4eHust

Kpurepun oueHuBanus pe3yibTaToB
00y4eHust

Xopomuo
JJIg pCIICHHA SKOHOMUWYCCKUX 3a/1a4;
OLICHHBATh UMEIOIINECS PECYPChI (BPEMEHHEIE,
MaTepuaIbHbIC U TP.) IS pEIICHUS
chOopMyIIMPOBAHHBIX 33]1a4.
B ocHOBHOM BIa/ieeT HaBBIKAMH:
MCIOJIb30BaHUS YHCIIOBBIX
MOCJIeI0BATEIHHOCTEH, YNCIIOBBIX, CTETIEHHBIX
1 QYHKIIMOHAJIBHBIX PSAJOB; PEIICHUS
OINITUMHU3AIMOHHBIX 3a1a4 C OTPaAHUYCHUAMU U
0e3 HUX.

OTtimyHo
3HaeT: OCHOBHBIC TIOHSATHS MaTEMATHIECKOTO
aHanmn3a (MOHATHUE MHOXKECTBA, OTIEPALINN Ha|
MHOECTBAMH, TMIOHITHE OKPECTHOCTU TOUKH,
(byHKIMOHATBHAS 3aBUCUMOCTb, TpaduKu
OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH, IpeIe
YHCIIOBOH MMOCIEI0BATEILHOCTH, IPEEI
(GyHKINHU, HEIPEPBIBHOCTH (DYHKIIMU B TOUKE,
CBOWCTBA YUCIIOBBIX MHOKECTB U
10CJIe10BaTeNbHOCTEH, I100aIbHbIE CBOMCTBA
HeNpepbIBHBIX (DYHKIMHA, TPOU3BOJHAS U
muddepeHnnan, OCHOBHbIE TEOPEMBI O
mudepeHIupyemMbIX GYHKIHUIX U UX
MPUIIOKEHNUS, BBITYKIOCTh (DYHKIINHY,
HEONPEIEIICHHBIN, ONPEACIICHHBINA U
HECOOCTBEHHBIN MHTETPAIIbI, TOYCUHBIC
MHOYECTBa B MHOTOMEPHBIX MPOCTPAHCTBAX,
(YHKINN HECKOJIBKHX MEPEMEHHBIX,
KJIACCUYECKHE METOAbI ONTUMU3ALUH, (PYHKITIH
crpoca M MpeIoKeHus!, (PyHKIIUH MOJI€3HOCTH,
KpHUBBIE Oe3pa3inyus).
YMeer: NpUMEHSTh yKa3aHHbIE METO/IbI
MaTeMaTHYeCKOro aHAJIN3a U MOAEIHPOBAHUS
JUIsl pELIeHNs] S)KOHOMUYECKHX 3a/1a4;
OLIEHUBATh UMEIOIINECS pECypChl (BpEMEHHBIE,
MaTepHaJIbHbIE U IIp.) IS pELLICHUS
chopMyITUPOBaHHBIX 3a]1a4.
BrnaneeT HaBbIKaMH: UCTIOIH30BAHUS YUCIOBBIX
MOCJIeIOBATEIPHOCTEH, YUCIIOBBIX, CTETICHHBIX
U QYHKIMOHAIBHBIX PAIOB; PEIICHHS
ONITUMH3AIMOHHBIX 337[a4 C OTPAHUYCHUSMH H
0e3 HuX.




OueHoYHbBIE CPeACTBA TEKYIIero KOHTPOJISI M IPOMEKYTOUYHOM aTTecTanun

Cxema nocTaBku ;. baszoBas

Bujx MeponpusiTusi NpoMeKyTOYHOM aTTecTANMH : DK3aMeH
Cnoco0 npoBeaeHnst MepoONpUATHS NPOMEKYTOYHOH aTrTecTanuy : OlEHKa 0 JUCHMILIMHE B paMKax
IIPOMEKYTOUYHOM aTTeCTallMU OTIPEIeNIIeTCsl Ha OCHOBE 0aJlIOB, HAOpAaHHBIX 00YYaAIOIIMMCS Ha KOHTPOJIBHBIX

MCPOINPUATHUAX, TPOBOAUMBIX B TCU

CHUC y‘lC6HOFO nepuoaa.

MakcuMajabHOe KoJanuecTBo 0amiaos : 100

KonBepTanusi 60a/U10B B 0TMETKH

«oTau4aHo» - ot 81 mo 100
«xopowo» - ot 61 1o 80
«yIOBJIETBOPHUTEJIBHO» - OT 43 110

60

«HeyI0BJIeTBOPUTEIbHO» / «<He3aUTeH0» MeHee 43 Gana

KoMmnerenuus
(MHaAMKATOP)

Meponpusitue
TeKYIero KOHTPoJIs

Koutposmpyemblie 3jieMeHTbI
pe3yJibTATOB 00y4eHHs

BxoaHoil KOHTPOJIbL

OIIK.3.2

OdopmitsieT pe3yabTaThl CBOMX
UCCIIEIOBAaHM B (hOpME JTOKIIAZIOB
Y MyJIbTUMEAUMHBIX IIPE3CHTALAN,
rOTOB K IyOIUYHOMY
IIPEACTABIICHUIO PE3YJIBTATOB
UCCIIE0BATEIBCKON IEATEIbHOCTH

Jluneiinas anrebpa
BxoaHoe TrectupoBanue

3HaHUE TEOPETUIECKUX OCHOB
AJIEMEHTAPHOW MaTEMATUKU, YMEHHUE
pelaTh 3aJaHusl JJIEMEHTAPHON
MaTeMaTHKH, BlIaJICHUE HaBbIKAMH
PELICHHS JIEMEHTAPHBIX MaTEMaTUYECKUX
3aJaHUH.

YK.2.3

OO00CHOBBIBAET CIIOCOO PELICHUS
3aJ1a4M ¢ y4E€TOM UMEIOLUXCS
pPECYPCOB U OTpaHUYEHUN
OIIK.3.2

OdopmiseT pe3yabTaThl CBOMX
ucclieIoBaHui B (hopMe JTOKIIAZ0B
Y MyJIbTUMEANMHBIX IPE3ECHTALNN,
rOTOB K IMyOIUYHOMY
IIPEJICTaBICHHIO PE3YJIBTaTOB
HCCIIEI0BATEIBCKOH NEATENbHOCTH

AHanuThyeckasi reoMeTpus
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTue

3HaTh: OCHOBHBIE UJIEU U METO/BI
AHAIIMTUYECKON N€OMETPUM U JINHEUHOU
anreOpbl (CUCTEMBI JIMHEHHBIX YpaBHEHHH,
AJIEMEHTHI AaHAJIMTUYECKON T€OMETPUHN Ha
IIPSIMOM, TNIOCKOCTH U B TPEXMEPHOM
IIPOCTPAHCTBE, ONPENEIUTEIHN, CUCTEMBI
BEKTOPOB, PAHT MaTpPHUIbl, MHOTOMEPHBIE
JIMHEHHBIE IPOCTPAHCTBA, JIMHEIHBIC
OIIepaTOpbl U MaTPHUIIbl, KOMIUIEKCHBIE
4KCJia 1 MHOTOWIEHBI, COOCTBEHHBIE
BEKTOPBI JIMHEWHBIX OIIEPAaTOPOB,
€BKJIMJIOBO IIPOCTPAHCTBO, KBAIpaTUYHbIE
(dhopmbl).YMETh: 000CHOBBIBATH CITOCO0

peuIeHus 3a/1a4u C y4eTOM UMEIOIIMNXCSA
pecypcoB 1 orpaHuueHuil. Bianers

HaBBIKAMU: TIOCTPOEHUS U UCCIIC0OBAHUS
Pa3IMYHbIX (PYHKIMOHAIBHBIX
3aBUCUMOCTEHN; TPUMEHEHHNSI OCHOBHBIX
MaTeMaTHYECKUX MOHSATHUH.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

YK.2.2

O1eHnBaeT UMEIOIINECS PECYPChI
(BpeMeHHbIe, MaTepHUajbHbIE U
Tp.) JUIS peIIeHUs
chopMyITUPOBAHHBIX 3a]1a4
YK.2.3

O60cHOBBIBAET CHIOCOO peleHus
3aJ]a9 C y9EeTOM UMEIOIIUXCS
pPECYpCOB U OTpAHUYECHUI
OIIK.3.2

OdopMIsieT pe3ynbTaThl CBOUX
UCCIIeIOBaHM B (hopMe JTOKIIAZ0B
U MyJIbTUMEAUMHBIX IIPE3CHTALUN,
rOTOB K yOIUYHOMY
NPECTaBICHUIO PE3YIbTATOB
UCCIIEI0BATENLCKON AEATEIbHOCTH

MaremaTudecKkuil aHaIu3.
Monayns 5

ITncbMeHHOEe KOHTPOJIbHOE
MeponpusiTue

3HaTh: OCHOBHbBIE TIOHATHUS
MaTeMaTHIECKOT0 aHan3a (TIOHATHE
MHO>KECTBA, OTlEPaIlMK HaJl MHOXKECTBAMH,
MOHSITHE OKPECTHOCTH TOYKH,
(GyHKIIMOHATbHAS 3aBUCUMOCTD, TpaduKH
OCHOBHBIX DJICMEHTAPHBIX (DYHKIIHIA,
MpeJie YUCIOBOM MOCIeI0BaTeIbHOCTH,
npenen pyHKIUA, HePEPHIBHOCTH
(GYHKIIMHM B TOUKE, CBOMCTBA YHCIOBBIX
MHOKECTB U IOCJICI0BATSIBHOCTEH,
rio0anbHbIe CBOMCTBA HETIPEPHIBHBIX
¢dbyHKUIMH, Tpon3BoAHas U tuddepeHuan,
OCHOBHBIE T€OpeMbI 0 AU PpepeHnpyeMbix
GYHKIUSAX U UX IPUIOKCHHUS, BBITYKJIOCTh
GyHKIUH, HEOTPeIeIICHHBIH,
OTIpeIeTICHHBIA U HECOOCTBEHHBIN
MHTETpaJibl, TOYEYHbIE MHOKECTBA B
MHOTOMEPHBIX MTPOCTPAHCTBAX, (PYHKIIHH
HECKOJIbKUX MEPEMEHHBIX, KIIACCUYECKHE
METO/IbI ONTHUMH3AIUH, GYHKIIHH CIIPOCa U
npeIoXKeHus], PYHKIIMU MOJIE3HOCTH,
KpUBBIC 0e3pa3inuus). Y METh: MPUMEHSTh

YKa3aHHbIC MCTOABI MATEMATUICCKOT'O
aHaJIM3a U MOACTIUPOBaHUA AJId PCIICHUA
O9KOHOMHUYCCKUX SaIIa‘-I.BJIaHGTB HaBBIKaAMU:

HUCITOJIB30BaHUA YHUCIIOBBIX
MMOCJIEJOBATEILHOCTEH, YUCIIOBBIX,
CTETICHHBIX U (DYHKIIMOHATBHBIX PSIIOB;
pPEIICHUA ONITUMHU3AIMOHHBIX 3a/1a4 C
OTpPaHUYEHUSIMH U 0€3 HUX.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

YK.2.2

O1eHnBaeT UMEIOIINECS PECYPChI
(BpeMeHHbIe, MaTepHUajbHbIE U
Tp.) JUIS peIIeHUs
chopMyITUPOBAHHBIX 3a]1a4
YK.2.3

O60cHOBBIBAET CHIOCOO peleHus
3aJ]a9 C y9EeTOM UMEIOIIUXCS
pPECYpCOB U OTpAHUYECHUI
OIIK.3.2

OdopMIsieT pe3ynbTaThl CBOUX
UCCIIeIOBaHM B (hopMe JTOKIIAZ0B
U MyJIbTUMEAUMHBIX IIPE3CHTALUN,
rOTOB K yOIUYHOMY
NPECTaBICHUIO PE3YIbTATOB
UCCIIEI0BATENLCKON AEATEIbHOCTH

HroroBoe KOHTpOJILHOE
MEPOIPUATHE

HTOrosoe KOHTPOJIbHOE
MeponpusiTiue

3HaTh: OCHOBHBIE UJIEU U METO/BI
AHAIIMTUYECKOW r€OMETPUM U JINHEWHOU
anreOpbl (CUCTEMBI JIMHEHHBIX YpaBHEHHH,
AJIEMEHTHI aHATUTUYECKON reOMETpUH Ha
IIPSIMOM, TNIOCKOCTH U B TPEXMEPHOM
IIPOCTPAHCTBE, ONPENEIUTENHN, CUCTEMBI
BEKTOPOB, PAHT MaTpPHUIbl, MHOTOMEPHBIE
JIMHENHBIE IPOCTPAHCTBA, JIMHEIHBIC
OIIepaTOpbl U MaTPUIIbl, KOMIUIEKCHbBIE
YKcjia 1 MHOTOWIEHBI, COOCTBEHHBIE
BEKTOPBI JIMHEWHBIX OIIEPAaTOPOB,
€BKJIMJ0BO IIPOCTPAHCTBO, KBaIpaTUUHbIE
(hopMBI); OCHOBHBIC MTOHSATHUS
MaTEMaTHUYECKOro aHajin3a (IOHATHE
MHOJKECTBA, ONIEPALMH HaJl MHOXKECTBAMH,
MIOHSTHE OKPECTHOCTHU TOUKH,
(GyHKIMOHATIBbHAS 3aBUCUMOCTb, rpaduku
OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHIHA,
IIpEZies YUCIOBOM MOCIEI0BATEIbHOCTH,
npenen GyHKINU, HETPEPHIBHOCTh
(YHKIIMU B TOYKE, CBOWCTBA YUCIOBBIX
MHOXECTB U II0CJIEJ0BATEIIbHOCTEM,
ri100aJIbHbIE CBOWCTBA HEMIPEPBIBHBIX
¢byHKUMH, pon3BoaHas U nuddepenuan,
OCHOBHBIE T€OpeMBI 0 U pepeHITpyeMBbIX
(GYHKIMAX U UX MPUIIOKEHUS, BBIITYKIOCTb
(GyHKIIUY, HEOTPEICICHHBIMH,
oTpeieNIeHHbIA U HECOOCTBEHHBIN
MHTETpaJIbl, TOUEYHbIE MHOKECTBA B
MHOTOMEPHBIX MPOCTPAHCTBAX, (PYHKIIMU
HECKOJIbKUX MEePEMEHHBIX, KIIACCUYECKHE
METObI ONTUMU3ALNH, GYHKIUHU CIIpOca U
MpeIoKeH!s], YHKIIMU MTOJIE3HOCTH,
KpHUBBIE Oe3pa3inuuust). Y MeTb: IPUMEHSTh

yKa3aHHbIE METOIbl MATEMaTHYECKOT'O
aHaJM3a ¥ MOJICIIMPOBAHUS [T PETLICHHSI
HSKOHOMHUECKHUX 3a]1a4; 000CHOBBIBATH
CIOCO0 pellIeHus 3aJa4l C yYEeTOM
UMEIOLIUXCS PECYPCOB U OTPAaHUYCHHIA;
OLIEHUBATh UMEIOIINECS PECYPCHI
(BpeMeHHbIe, MaTepUalIbHbIE U TIP.) JUIS
peteHust chOpMyITUPOBAHHBIX 3a/1a4.

Bnagets HaBbIKaMu: ynoTpeOieHus




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPoJIs

KonTposmnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

MaTeMaTHYE€CKOH CUMBOJIMKH IS
OITMCAaHUS KOJIUYECTBEHHBIX U
Ka4eCTBCHHBIX CBOMCTB MPAKTHUYECKHUX
00BEKTOB; TIOCTPOCHUS U MCCIICAOBAHUS
pa3INyYHbIX (QYHKIMOHATBHBIX
3aBUCUMOCTEH; TPUMEHEHHUSI OCHOBHBIX
MaTeMaTUYECKHUX MOHATHH
(OOBIKHOBEHHBIX M YaCTHBIX MPOU3BOIHBIX,

HEOIpeAeNIEHHBIX, ONPEICICHHBIX U
HECOOCTBEHHBIX HHTETPAJIOB, MATPHUI] U
orpeaenuTeNei, Mociae10BaTeIbHOCTEH U
PSAIOB) JUISL PEeUICHUs] PKOHOMHYECKUX
3aJla4; aHaJTUTHYECKOTO U YHUCIEHHOTO
pelIeHns anredpandeckux u
O0OBIKHOBEHHBIX UG (dHepeHITnaTbHBIX
yYpaBHEHMH; UCTIOJIb30BAaHHS YUCIOBBIX
MOCIIeI0BATEIHLHOCTEH, UNCIIOBBIX,
CTETICHHBIX U (DYHKIIMOHAIBHBIX PSI/IOB;
pelIeHrs ONTUMU3AIMOHHBIX 3a/1a4 C
OTpaHUYEHUSIMH U 0€3 HUX.

Crnenupukanuss MeponpusiTuid TEKyero KOHTpPoJIs

Jluneiinas aaredpa

IIpoaomKUTENPHOCTD IPOBEAECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTECTAllMU: 2 Yaca
VYcnoBus NpoBeAEHUS MEPONIPUATHUS: B YAChI AyINTOPHOH padoThI

MaxkcumanbHbIi 0, BEICTABIISIEMbIH 32 MEPONPUATHE IPOMEKYTOUHON aTTecTanuu: 0
[Tpoxoanoii 6amt: 0

IToxa3aTesn oueHMBaHUSA Basiabi
Bitaneer HaBbIKaMM pelIeHUs AIEMEHTAPHBIX MATEMAaTUYECKUX 3aJaHUN. 4
3HaeT TeOPETUUECKUE OCHOBBI 3JIEMEHTAPHON MaTeMaTHKH. 3
YwMeer pemars 3a1aHus 3JIEMEHTAPHOM MaTEMATUKH. 3
AHaJIMTHYECKAs TeOMeTPUs
IIpoaomKUTENLHOCTD IPOBEAECHUS MEPOIPUATHUS IPOMEKYTOUHOM aTTECTAlMU: 2 Yaca
VYcnoBus npoBeaEHUS MEPONPUATHUSA: B YAChI ayINTOPHOH padoThI
MaxkcumanbHbIi 0ai, BEICTAaBIsIeMbIi 32 MEPONPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13
IToxa3aTenn oneHNMBaHUSA baniabi
3HaeT OCHOBHBIEC WU M METO/Ibl AHATUTUYECKON T€OMETPUHN U JIMHEWHO anreOpsl (CHCTEMBbI 10
JIMHENHBIX YPaBHEHUMN, JIEMEHTBI aHAJTUTUYECKOM r€OMETPUH Ha IPSIMOMU, IIJIOCKOCTH U B




TPEXMEPHOM IIPOCTPAHCTBE, ONPEHACIUTENIN, CUCTEMBL BEKTOPOB, paHI MAaTPHUIIBI, MHOTOMEPHEIE
JMHEWHBIC IPOCTPAHCTBA, TMHEWHBIC OTIEPATOPhI M MATPHIIBI, KOMIUIEKCHBIC YHCIIA U
MHOI'O4JICHBI, CO6CTBCHHBI€ BCKTOPLI JIMHENHBIX OonepaTopoB, CBKIMAOBO IMPOCTPAHCTBO,
KBaJpaTUYHbIC ()OPMBI)

BJ'Ia,Z[CCT HaBbIKaMU IMOCTPOCHUA U UCCICAOBAHUSA PA3JIMIYHBIX (bYHKHI/IOHaJ'II)HBIX 3aBHCHMOCTeﬁ;
MPUMCHCHUA OCHOBHBIX MATCMATHYCCKUX MOHATHMN

10

YMmeeT 060CHOBBIBATH CIIOCOO PEIICHUS 3a/1a4H C YUETOM UMEIOLINXCS PECYPCOB M OIpaHUYEHHN

10

Maremarnuyeckuid anaau3. MoayJab S

[TpomomKUTETHHOCTD TPOBEACHUSI MEPOTIPHUSITHS IPOMEKYTOUHON aTTeCTaluu: 2 yaca
VYcioBust MPOBEACHUS MEPOTIPHSTHS: B Yachl ayAUTOPHOI padoThl

MaxkcumanbHbIH 0ai, BEICTaBIsIEMbIi 32 MEPOIPUATHE TPOMEKYTOUHOM aTTectanuu: 30
ITpoxonnoii 6amn: 13

IToxa3zaTen oneHUBAHUSA

Banabl

3HaeT OCHOBHBIE IIOHATHUS MAaTEMaTUYECKOI0 aHaIu3a (MOHATHE MHOXKECTBA, Ollepaliy Hajl
MHOYECTBAaMH, MOHATHE OKPECTHOCTU TOUYKH, (PYHKIIMOHAIbHAS 3aBUCIMOCTb, TpauKu
OCHOBHBIX JIEMEHTAPHBIX (PYHKIMI, Ipeaes YNCIOBON MOCIE0BATEIBHOCTH, Npeien (PyHKIUH,
HENPEPHIBHOCTh (PYHKIIUH B TOUKE, CBOMCTBA YHCIOBBIX MHOXKECTB U M1OCIIEA0BATEILHOCTEMH,
rJ100aJbHbIE CBOIMCTBA HEMIPEPHIBHBIX (QYHKIUH, TPOU3BOIHAS U AU PEepeHIInan, OCHOBHbIE
TeopeMsbl 0 U depeHIupyeMbIX GYHKIUAX U UX MPUIIOKEHHUS, BBITYKIOCTh (DYHKIINH,
HeolpeieNIeHHbIN, ONpeAeNIEeHHbI U HECOOCTBEHHBIN MHTETPaJIbl, TOUEUHbIE MHOYKECTBA B
MHOT'OMEPHBIX POCTPAHCTBAX, (YHKIIMU HECKOIBKHX MEPEMEHHBIX, KITACCHYECKHUE METO/IbI
ONTUMU3ALNHU, QYHKLIUHU CIpoca U MPeIIoKeHUs, PYHKIMH [TOJIE3HOCTH, KPUBbIE O€3pa3Inymsl)

10

Bnaz{eeT HaBBIKaMHU HUCIIOJb30BaHHA YHCIOBBIX HOCJ’IGI[OB&TC.HBHOCTCI‘/JI, YHCJIOBBIX, CTCIICHHBIX U
(bYHKHI/IOHaJ'II)HBIX pAAOB; PECIICHUA ONITUMU3AaIUOHHBIX 3aaa4 C OTpPaHUYCHHUAMUA U 0e3 HuX

10

YmMmeer NPUMCHATH YKAa3aHHBIC MCTOAbI MATCMATHUYCCKOI'O aHaJin3da U MOJACIUPOBAHUSA IJIA
PEHIICHUS DKOHOMUYCCKHX 3a1a4

10

HTorosoe KOHTPOJILHOE MEPONIPUSITHE

[IpoaomKUTETEHOCTD TPOBECHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus IpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOM PadoThI

MakcumanbHbIA 0asll, BRICTABISIEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM atTecTanuu: 40
[Ipoxoanoii 6amn: 17

Iloka3aTen oneHNBAHUS

Baaasl

Bnaz{eeT HaBBIKaMU yrIOTpe6JIeHI/I$I MaTeMaTUYE€CKON CUMBOJIUKU JJI OIMMCaHUA KOJITMYCCTBCHHBIX
M Ka4eCTBEHHBIX CBOMCTB MMPaAKTUICCKUX O6’I)€KTOB, MOCTPOCHUSA U UCCIICOOBAHUSA PA3JIMIHBIX
(IJYHKL[I/IOHB.JIBHLIX 3aBI/ICI/IMOCTCI>'I, MPUMCHCHUA OCHOBHBIX MATCMATHYCCKUX MOHATHMI

15

3HaeT OCHOBHBIE UJIEU U METO/bl aHATMTUYECKON T€OMETPHUH U JTMHEWHON aireOpbl, OCHOBHBIE
MIOHATUS MAaTEMAaTUYECKOr0 aHaJIN3a

10

YMeTb NPUMEHATh METO/Ibl MAaTEMATUUECKOTO aHAIN3a U MOJACIIUPOBAHUS ISl PEILICHUS
SKOHOMUYECKHUX 3a7a4, 000CHOBBIBATh CIIOCOO PELICHHS 33a4 C YIETOM UMEIOIIUXCSI PECypCoB
U OTPaHUYECHUH, OIIECHUBATh UMEIOIIHNECS Pecypchl (BpEMEHHbIE, MaTepHANIbHBIE U TIP.) AJIS

10




pemeHust chOpMyITUPOBAHHBIX 33124

YMmeer ohopMIISITh pe3yabTaThl CBOUX UCCIIEAOBAaHUH B (hopMe T0KIA0B U MyIbTUMEAUNHBIX
IIPE3EHTALAMN.




