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1. HauMeHoBaHHe TUCIUNINHBI
Maremartuka

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuumniauHa BXOAUT B 00s3aTenbHy0 YacTh bioka « b.1 » oOpa3oBarenbHON IporpaMMBI [0 HANIPaBICHUSIM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hanpasnenue: 38.03.03 Ypasienue nepcoHaiom

HAIpPAaBJIEHHOCTh YTIPaBJIEHUE YEJIOBEUECKUMHU PeCypcaMu



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

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

38.03.03 YnpasieHue rnepcoHaioM (HapaBICHHOCTD : YTIpaBieHHE YSIIOBEUECKIMH PeCypcamu)
OIIK.4 CiocoO6eH NpUMEHSTh CTATUCTHIECKHE U IKOHOMHKO-MaTEMaTHIECKHUE METOBI ISl 00paboTKH
HSKOHOMUYECKOM MH(OPMALINU U BBISIBICHUS 3aKOHOMEPHOCTEH SKOHOMUYECKUX MPOIIECCOB

Nuaukaropsl
OIIK 4.1 IIpumeHseT OCHOBHBIE METObl MATEMATHUYECKOTO aHAJIN3a JIJIS1 KOJIMYECTBEHHOM OIEHKHU

COMAJIBHO-DKOHOMHYCCKUX ITPOLECCCOB



4.

O0beM U coepkaHue TUCHHUILINHBI

HanpasyeHusi noAroToBKu 38.03.03 YnpasieHue nepcoHanoM (HapaBiIeHHOCTh: Y IPaBICHUE
4eJI0BEYECKMMH PECYPCAMM)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 1,2
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 7
O0beM JUCHUILIMHBI (AK.YaC.) 252
KonTakTHasi padora ¢ 98
npenoaaBartesieM (aK.4ac.),
B TOM 4HcJIe:
IIpoBenenue JeKIUOHHBIX 42
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 56
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 154
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
3ammiaeMoe KOHTPOJIbHOE Meporpusitue (6)
HToroBoe KOHTpoIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUHOM 3auer (1 Tpumectp)
arrecTaumu Ok3ameH (2 TpumecTp)




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

MatemaTunka 1
B pasnene npencraBiieHbl CEIYIONIUE TEMBI:
1. Jluneiinas anredpa
2. AHanuTH4YecKas reoMeTpusl.
3. Beenenue B aHanus

BxoaHoii KOHTPOJIb
IIpoBepka 3HaHMI 10 CIEAYIOIIUM pa3ieaM:
1. Apupmerrnueckue u anreOpandeckre BEIPaKEHUS
2. TpuroHoMeTpUUYECKHE BBIPAKECHUS
3. Iloka3arenbHble U JIorapuMuIeckue BhIpaKeHUs

Jluneitnas aaredpa
Tema 1. Onpenenenue KOMIUIEKCHOTO yuciia. MHUMas €MHULA, 1€HCTBUTENIbHAS M MHUMAsl YacTb.
CompsikeHHBIE KOMIUIEKCHBIE unciia. [ eomeTpuieckoe n3oopakeHne KOMIUIEKCHOTO yucia. Moy, apryMeHT
KOMIUIEKCHOTO yrcia. @OpMBI 3aicu KOMITIEKCHBIX Yrcen (aredpandeckasi, TPUTOHOMETpUIECKas,
MOKa3aTeNbHas).
CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE U JIeJIEHUEe KOMIUIEKCHBIX YHCell B alireOpandeckoi popme U UX CBOUCTBA.
YMHOKEHHE U JIeJIeHNe KOMIUIEKCHBIX YHCEll B TPUTOHOMETpUIEcKoi popme 3anmcu. Bo3senenune
KOMILIEKCHOT'O YHCJIa B IENYIO MOJIOKUTEIBHYIO cTereHb ((popmyna Myaspa). 3Brneduenue KOpHs n-oit
CTENEHU M3 KOMIUIEKCHOTO YHcia. Penenue anreOpandeckux ypaBHEHUH ¢ IeHCTBUTEIBHBIMU U
KOMILIEKCHBIMU K03 durimenramu.

Tewma 2. Marpuisl. Onpenenenue. Paznuunble TUIbl MaTpHIll (KBagpaTHasi, TPEYrojbHas, JuaroHajbHas,
eMHUYHAs, HyJIeBas, CHMMETpUYHAasi, KOCOCUMMETPUYHAsI, OpTOrOHalIbHAs). JleficTBUS ¢ MaTpuiaMu
(TpaHCTIOHMpPOBaHUE MATPUIIBL, CYMMa MaTpHLl, YMHOKEHHE MATPULIbI HA YUCIIO, IPOU3BEICHUE MATPHUIL) U UX
CBOICTBA. DJIeMEHTapHbIE TPE0OPa30BaHNS MAaTPHULL, SKBUBAJIEHTHBIE MAaTPHIIBI.

Onpenenurens KBagpaTHoi Matpullsl. [lonstue onpenenurens n-ro nopsiaka. @opMyIibl BHIYUCICHUS
ompenenuTenen 2-ro, 3-ro nopsaakoB. CBoiicTBa onpeaenureneidi. MuHop, anreOpandeckoe JTOMOJTHCHHE
3JIEMEHTa orpeienuTelis. Pa3noxkenue onpeaenuTens o cTpoke u ctoyodiy. CriocoObl BBIYMCICHUS
orpeieNuTeNel (pa3nokeHueM Mo CTPoKe/CTonoIy, 3 (HeKTHBHBIM MOHMKEHUEM TOPSIIKA, IPUBEICHUEM K
TPEYTOILHOMY BUY).

OO6parnas maTpuiia u €€ cBorictBa. @opmMyria BEIYUCICHUS oOpaTHOM MaTpuilbl. HaxoxkaeHne oopaTHO#
MaTpulsl MetoioM ["aycca. MuHopsl MaTpuibl. Panr MaTpuiisl u ero cBoiictBa. CriocoObl BEIYMCICHHS paHra
MaTpHUILIbI (METO/ HYJIEH U €UHUIL], METO/I OKAaHMIISIFOIIIMX MUHOPOB).

Tewma 3. Cuctemsbl muHelHbIX anreOpanyeckux ypaBHeHui (CJIAY). Onpenenenue. Knaccupukamus CJIAY
(omHOpOIHAS, HEOTHOPOIHAS, COBMECTHAS, HECOBMECTHAs, ONPE/ICIICHHAs, HEOIpeIeJIeHHAsI). DKBUBAJICHTHBIC
CJIAY, snemenTapusie mpeoOpazoBanus. Teopema Kponekepa-Kanemnmu. CiocoOb! pereHus: HEBbIPOKACHHBIX
CJIAY: marpuunslii cioco6, mo popmynam Kpamepa. Merox "aycca pemenust CJIAY. Cuctembl TUHEHHBIX
OJTHOPOJIHBIX anre0panyeckux ypaBHeHHH. TpuBuanpHOe penieHue, obuee pemenue. Heooxonumoe u
JOCTaTOYHOE YCIIOBUE CYIIECTBOBAHUS PEIICHUN, OTIMYHBIX OT «TPUBHAILHOTOY.

Tema 4. Onpezenenue JIMHEHHOTO MPOCTPAHCTBA, OCHOBHbIE MpUMEpHI. JINHENHHO-3aBUCUMBbIE U
JIMHENHO-HE3aBUCUMBIE CUCTEMBI BEKTOPOB, UX

cBoiicTBa. PazmMepHOCTh 1 6a3uc TMHEHHOro NpocTpaHcTBa BeKTOpoB. KoopauHatel BekTopa B 6asuce, Ux
€IUHCTBEHHOCTb. JleMCTBUS ¢ BEKTOPAMH, 3aIaHHBIMU KOOPJAMHATAMM.

JluneitHble onepaTopsl, UX MaTpUILbl B GUKCUPOBAHHOM 0a3uce JTMHEIHOrO MPOCTPaHCTBA.



XapakTepucTuiueckre KOpHU U COOCTBEHHbIE 3HAUCHUS TMHEHHOTO OTMepaTopa, CBsI3b MEXK/1y HUMHU.
CoOcTBeHHbIE BEKTOPBI JTUHEHHOTO oneparopa. [IpaBuiio Hax0IeHHS COOCTBEHHBIX 3HAYCHUH M COOCTBEHHBIX
BEKTOPOB JIMHEMHOTO onepaTopa. ba3zuc u3 coOCTBEHHBIX BEKTOPOB JIMHEHHOTO OIleparopa.

KBanpatuunas ¢opma, ee panr, MmaTpulia, MaTpu4Hast 3anuch. MI3MeHeHne MaTpULIbl KBaApaTUYHOU (HOPMBI
pu nepexojie K HoBomy 6asucy. Kanonnueckuit Buj kBagpatndHoit opmel. [IpuBeeHne kBaapaTHIHbBIX
¢bopM Kk kKaHOHMUECKOMY BHY. [lonoxxuTenbsHo onpeaeneHHble KBaapatuunble Gopmel. Kpurepuii CunbBectpa.
CkansipHoe npousBesieHne. EBKIMI0BEI TpOoCcTpaHCTBa (ONpeesieHue, cBorcTBa). [lyinHa BEeKTopa 1 yroi
Mexy Bektopamu. HepaBenctBo Komm-byHsikoBckoro. OpToroHaibHbie CHCTEMBI BEKTOPOB. [Ipoiecc
oproronanu3anuu. [IpuBenenue KkBagpaTuyHbIX (GOPM K TJIABHBIM OCSIM.

AHAJINTHYECKAS TeOMeTPUs
Tema 5. Bextop. Onpenenenue, reomerpuyeckuii oopas. KomnmuneapHusle, KOMIUIaHapHBIE BEKTOPHI. JInHEHbIe
olepaly HaJl BEKTOpaMHu (CyMMa, pa3HOCTh BEKTOPOB, YMHOYKEHUE BEKTOpA HA YHMCJIO) U UX CBOMCTBA.
VYcnoBre KOJIMHEAPHOCTH BEKTOPOB.
ITpoekius BeKTOpa Ha och U €€ cBoiicTBa. OpTOHOPMHUPOBAaHHBIN Oa3uc. PaznoxeHue BekTopa 1o opram
KOOPAMHATHBIX oceil. Moayib BekTopa. Hanpasisitonue KOCHHYCbI BEKTOpa U UX CBOMCTBA. JIMHENHbIE
OTIepalliy HaJl BEKTOPaMU B KOOPIUHATHOU popme. Y cIoBHE KOJUIMHEAPHOCTH BEKTOPOB B KOOPIMHATHOM
dbopwme.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB U €T0 CBOKWCTBA. BhIpa)KeHNe CKAIIPHOIO IPOU3BEIECHUS BEKTOPOB YEPE3
KoopAuHaThl. [IprioxeHuns CKalsipHOro NpOU3BEAEHU. Y CJIOBHE OPTOrOHAJIBHOCTH BEKTOPOB.
BexTopHOe pou3BeieHUE U €ro CBOMCTBA. BripakeHNe BEKTOPHOTO IPOU3BEICHUS Yepe3 KOOPAUHATHI.
ITpnitoskeHNs BEKTOPHOTO ITPOU3BEICHUS.
CMenianHOe IPOU3BEICHUE BEKTOPOB U €TI0 CBOMCTBA. [ 'eoMeTprueckuii CMbICII. BrlpakeHHe CMEIIaHHOTO
IIPOU3BENICHUSI BEKTOPOB Uepe3 KOOpaAuHaThl. [IpuiokeHns: CMEIaHHOTO NPOU3BEACHU. Y CIIOBHE
KOMIUIAHAPHOCTH BEKTOPOB.

Tema 6. JlekapToBa npsiMmoyrojibHas cucteMa koopauHart. [lossgpHblie koopauHaThl. CBSI3b MEXAY JE€KAPTOBBIMHU
Y MOJISIPHBIMU KOOpJIUHAaTaMu. PaccTosiHue Mexay AByMs TOUKAMHU, JACICHUE OTPE3Ka B JTAaHHOM OTHOLLCHHH,
BBIYHMCIICHHE TUIONIAAN TpeyroibHuKa. [IpeoOpazoBanust mpsMOYTrOIbHON CUCTEMBI KOOPIUHAT.

JlexapToBasi mpsAMOYTOJIbHASI CHCTEMa KOOPAWHAT B IpocTpaHcTBe. [{unmaapuueckast u ceprudeckas CHCTEMbI
KoOpauHATHI. CBSA3b MEXY MIJIMHIPUIECKOH, CHEPUIESCKON U IEKApTOBOK CUCTEMaMU KOOPIMHAT.

MeTtox KOOpAMHAT B TEOMETPUU. Y PaBHEHUS JJMHUH U TOBEPXHOCTHU. /[B€ OCHOBHBIE 3a/1a4M aHATUTHYECKON
reoMeTpun. Anredpandeckue JMHUU U IIOBEPXHOCTH.

Tewma 7. YpaBHeHue npsiMoit ¢ yrioBsiM kKodddunrerToM. OO1iee ypaBHeHHE MpsMoi. HenoytHbIe ypaBHEHUS
IPSAMOM. YpaBHEHUE NPSIMOU, IPOXOIALICH Yepe3 JaHHYIO TOUKY B JAaHHOM HaIlPAaBICHUU. Y paBHEHUE IPSIMOU,
IIPOXOAAIIEH Yepe3 BE JaHHbIE TOYKH. Y PaBHEHHE NIPSIMOM B OTPE3KaX. Y paBHEHUE MIPSAMOU, POXOIAIIEH
yepe3 JAaHHYI0 TOUKY MEePIEeHINKYISIPHO JaHHOMY BekTopy. [lonspHoe ypaBHeHue npsimoil. HopmansHoe
ypaBHeHue npsimoil. Hopmupyromumii MHOXUTENb. B3auMHOE pacronoxeHue AByX MPsMbIX Ha MJIOCKOCTH. YTOJ
MEXy ABYMs IIPSIMBIMHU (33aHHBIX OOIIMMH YPaBHEHUSIMH, 33JaHHBIX YPABHEHUSIMH C YTJIOBBIM
kod(uimeHToM). PaccTossHEE OT TOYKH JIO IPSMOIA.

Tema 8. YpaBHEHUE MJIOCKOCTH, MPOXOALIEH YePe3 TAHHYIO TOUKY NMEPIEHIUKYISIPHO JAHHOMY BEKTOpY.
HopmaneHbiit BekTop miockoct. Ob1iee ypaBHeHHE IIIOCKOCTH. HemonHbie ypaBHEHHS TIOCKOCTH.
YpaBHEHHUE UIOCKOCTH, IPOXOASALIEH Yepe3 TPU TAHHBIE TOUKHU. Y PaBHEHUE IJIOCKOCTH B OTPE3KaxX.
HopMmanbHoe ypaBHEHHE TIIOCKOCTH. B3anMHOE paconokeHue miI0CKOCTeH. YT0I MEXIY INTOCKOCTSIMU.
PaccrosiHMe OT TOUKM 10 TVIOCKOCTH.



[Ipsmbie B mpocTpancTBe. BekTopHOE ypaBHeHUE npsiMoi. Hampasnstomuil BekTop npsimoii. [Tapamerpuueckue
ypaBHEeHHUs npsiMoii. KaHOHMUecKre ypaBHEHUS IPAMOM. Y paBHEHUE NPSMOIl B IPOCTPAHCTBE, MPOXOAALIEH
yepe3 JiBe JaHHbIe TOUKH. O0Iee ypaBHeHHE IpsMOid. B3anMHOe pacnosioxkeHne NpsSMBIX B IIPOCTPAHCTBE.
Yron Mexay NpsMbIMH. Y CJI0BHS TAPAJIJICIIBHOCTH U MEPIEHIUKYIISIPHOCTH MIPSIMBIX. Y CIIOBHE
IIPUHAJUIEKHOCTH JIBYX IIPSIMBIX OJJHOW MJIOCKOCTH.

B3anMHOe pacnosnokeHue NpsMOou U IJIOCKOCTH B IIPOCTPAHCTBE. YTOJ MEXAY IPAMOU U INIOCKOCTBIO.

Tema 9. OGmiee ypaBHEHHE JIMHUM BTOPOTO MOPsIAKA. DJUTHIIC, TUTIepOoa, mapadosa (onpeneaeHue,
KaHOHHWYECKOE YpaBHEHUE, UcClieloBaHUe (POPMBI JIMHUM 110 €€ ypaBHEHUIO, POKYCBI, TOTYOCH,
HKCIEHTPHUCUTET, (hopMyJia CBSA3U (POKYCHOTO PACCTOSHUS C MOTYOCSIMHU, ACUMIITOTHI TUIIEPOOIIBI, TUPEKTPHCHI).
[TpuBeneHne K KAHOHUYECKOMY BUJIY OOIIETO ypaBHEHHS JIMHUHM BTOPOTO nopsaka. LlenTpanbHbie n
HELEHTPaJIbHbIC JIMHAHA BTOPOTO NOPSAIKA.

IToBepxHOCTH BTOpOTO nopsiaka. KaHoHnYeckue ypaBHEHUS IOBEPXHOCTEW BTOPOro nopsiaka. I'eomerpudeckue
CBOWCTBA 3THX MOBEPXHOCTEH, HCCIeJ0BaHUE UX POPMBI MeToIoM ceueHuil. [IpuBenenne odmiero ypaBHeHUs
MIOBEPXHOCTU BTOPOTO MOPsAKA K KAHOHUUECKOMY BUTTY.

[MunuHIpUYecKHe U KOHUYECKHE TOBEPXHOCTH. [loBEpXHOCTH BpalieHus.

MaremaTudeckuii anaaus. MoayJasn 1
Tema 10. YucnoBbie MHOKeCTBa. MHOXKECTBO JEHCTBUTENBHBIX YHCEN M €T0 OCHOBHBIE CBOMCTBA. AOCOMIOTHAS
BEJIMYHMHA AEHCTBUTEIBHOTO YKCIa U €€ cBoicTBA. [l0IMHOKECTBa MHOKECTBA JEUCTBUTEIBHBIX YUCEI:
OTPE30K, MHTEPBAJ, MOJYUHTEPBAJ, OECKOHCUHBII HHTEPBAJ, OKPECTHOCTD, TPOKOJIOTAsi OKPECTHOCTD.
[lepemenHble U MOCTOSIHHBIE BeMUUYUHBI. [loHsaTue ¢pynkuu. O6macts onpeaeneHus U 001acTh U3MEHEHUs
¢bynkmun. CrocoOwl 3aganus GyHknur. OCHOBHBIC XapakTepucTHKU QyHKIui. O0patHas GyHkius. CiosxHast
byHKIHS.
OcHoBHbIE 35ieMeHTapHbIe PyHKINY U uX Tpaduku. O0macTu onpeaeeHus] U H3MEHEHHSI, CBOWCTBA OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIINH.
I'padux pynkun. JletictBus ¢ rpadukamu (CIIOKEHUE, BRIUMTaHNUE, yMHOKEeHHE TpadukoB). [Ipeodpa3zoBanus
rpadukoB (caBur, pactskenue). [locrpoenne rpaduka cnoxxHoit ¢pynkuuu. [locrpoenue rpapuka ooGpaTHON
¢byHKIMU 0 TpaduKy NpsSMON (HyHKIIHH.

Tema 11. beckoHeuHas yuciioBasi MOCIEI0BATENBHOCTh. MOHOTOHHBIE, OTPaHUYEHHbIE, HEOTPAHUYECHHEIE,
OECKOHEYHO OOMBIIHE U OECKOHEYHO MaJjible TOcIe10BaTeIbHOCTH. OCHOBHBIC CBOMCTBA OECKOHEUYHO MAITbIX
nocyenoBarenbHOCTel. CXOAMIIIecs MOCIeI0BaTeIbHOCTH U X OCHOBHBIE CBOMCTBA. UHCTo e, Kak mpesen
YHCIIOBOM MOCIIE0BATEIHHOCTH.

[Ipenen pyukmuu B Touke (onpeaenenus o I'eitre u mo Komn). OgHOcTOpoHHME Mpeenbl. beckoHeuHo
OobIre U 6ECKOHEYHO Mable PYHKIHH, UX CBOHCTBA. OCHOBHBIE TEOPEMBI O MpeeiaX. 3aMeuaTeTbHbIE
Tpeiesbl ¥ CIIeACTBHS u3 HUX. HeonpeneneHHOCTH U METOIBI X pacKpbITus. CpaBHEHHE OECKOHEUHO MAJTbIX
byHKIMA.

Omnpenenenre HENPEePHIBHOCTH (YHKIMH B Touke (hopmanbsHoe, 1o ['eitne, mo Komn). JlokansHbie 1
rio0anbHbIe CBOWCTBA HEMIPEPBIBHBIX (YHKUIMH. Toukn pa3ppiBa GYHKINU U UX KIACCHU(PHUKAIIHA.

Tewma 12. ITorsiTe TpOM3BOAHON. Y paBHEHHE KacaTeIbHOW U HOpMalId K KpuBoi. J(uddepeHmpyemMoctsb
¢ynkn. Heobxomumoe u goctatouHoe ycnoBue quddepeHupyeMocT GyHKIH. CBSI3b MKy

i depeHInPYEeMOCTHIO B HENPEPHIBHOCTHIO GyHKIMU. [ aakue QyHKIHH.

[TpaBuna u popmysl quddepennmupoBanus. Jlorapudmudeckas npousBoaHas. [IponzBoanas
CTENEeHHO-TI0Ka3aTeabHON (pyHKumu. [TponsBoaHas GyHKIMHA, 3aJaHHBIX TAPaMETPHUYECKH.

[Tpon3BoaHBIE BBICIINX TOPSAKOB. [IpON3BOIHBIE BBHICIINX ITOPSAKOB SIBHO 3aIaHHOW (DYHKINY U (QYHKIIHH,



3aJJaHHOM IMapaMeTPUYECKH.

[Tonsatue nuddepennmana pynkunu. OcHOBHbIE TeOpeMbl 0 tudepenmanax. MHBapuaHTHOCTD (HOPMBI
nepBoro quddepernuana. Tabmuna quddepennnanos. [Ipumenenne muddepeHnmana K mpuOImKEHHBIM
BeIYMCICHHUAM. J(nddepenimanst Beicux nopsaakos. uddepenmman n-ro nopsaka oT CI0KHON GyHKIIUH.

Tema 13. Teopems! Poss, Jlarpanxka, Koy, cnenctsus us HUX, reometpudeckuil cMmblici. Teopema Jlonurans.
PackppiTre pa3nuuHbIX HEONpEAEIEeHHOCTEN C MOMOIIbIO NpaBuia Jlonurans.

®opmymna Telnopa ais maorouneHa. ®opmyia Teinopa 1is mpou3BONIBHOM GYHKIIUUA C OCTATOYHBIM YJICHOM B
dhopme Jlarpamxka u Komu. ®@opmyna Makiopena. Paznoxkenne nmo hpopmyne Makinopena GpyHkiuit exp(X),
sin(x), cos(x), In(1+x), (1+x)"a. [Ipumenenne popmy:sl Telnopa Kk TpUOTMIKEHHBIM BBIYUCICHUSM U K
BBIUYHCIICHUIO TIPE/IENIOB.

Tema 14. Bospactanue u yosiBanue ¢pyHkinmii. Heooxoaumoe ycimoBue, T0CTaTOYHOE YCIOBHE MOHOTOHHOCTH
(GYHKINH, UX TEOMETPUYECKHI CMBICI.

JlokanbHbIi 3kcTpemMyM ¢yHKIMH. Onpenenenne MakcuMyma (MuHUMyMa) pyHkuuu. HeoOxoammoe ycioBue
CYILECTBOBAHMSI IKCTpEMyMa, €€ reomeTpudeckuii cMmbici. Kputnueckue Touku. JloctaTouHble yCIOBUS
CYIIECTBOBAHMSI IKCTPEMYMa IEPBOTO U BTOPOTO MOPSAKOB, UX T€OMETPUUYECKUI cMBbICT. CXEMBI UCCIIeI0BAaHUS
(GYHKIMK HA MAKCUMYM U MUHHMYM C TIOMOIIBIO TIEPBOM U BTOPOI NMpou3BOoAHBIX. MccnenoBanue GyHKIMN Ha
MaKCHMyM U MUHUMYM C TIOMOIIbIO opmyitel Teitnopa.

Hanpasnenue Beimykioctu rpaduka GyHKUnU. JlocTaTouHbIe YCIOBUS HaMpaBieHUs BBITYKJIOCTH BBEPX (BHU3)
rpaduka QyHKIUH.

Touxu nepernda. Heobxoaumoe ycnosue neperuba rpaguka ¢pynkuuu. [lepBoe 1 BTopoe J0CTaTOUHbIE
YCIIOBHSI CYIIECTBOBAHUS TOUKH Meperuoa.

AcumnToTsl rpaduka ¢pyHkiuu. Heobxonumoe 1 10CTaTOUHOE YCIOBHE CYIIECTBOBAHUS HAKIIOHHOM
ACHUMITOTHI.

OOm1as cxema uccienoBanus GyHKIMNA U TOCTPOEHUs UX TpadukoB. I 106ambHbIe MAKCUMYM U MUHUMYM
¢byHkuuu Ha oTpe3ke. OThICKaHWE HAMMEHBIIIET0 M HauOOoJIbIIero 3HaYeHNsT (YHKIIMU Ha OTpPE3Ke.

HToroBoe KOHTPOJILHOE MepONIPUATHE
[{ens paboThI: KOMIUIEKCHAS MMPOBEPKA 3HAHUIN U YMEHUH, CBI3aHHBIX C BRIUUCICHUEM OTIPEICTUTENCH,
NEHCTBUSMH HAJl MAaTpULIAMH, IEUCTBUAMHU HaJ KOMIIEKCHBIMH YHCJIAMU B alre0pandeckou u
TPUTOHOMETPHUYECKOH (hopMax; mpeoOpa3oBaHUE KPUBBIX BTOPOTO MOPSIKA; BEKTOPHI; BRHIYHCICHUE MPEICIIOB,
BBIYHCIICHHUE MPOU3BOIHBIX. [IpoBepka 3HaHW OCHOBHBIX OMpeeNieHui U GopMyl o TemaMm | TpumecTpa.
TeMarnka NpakTUYECKUX 3aJaHUHN
. Onpenenurenu 2 u 3 mopsiaka.
. JleicTBHSI HaJy MAaTPUIIAMU: CIIO)KEHHE, YMHOKCHHE, HAXOKIEHIE 00paTHOM.
. Cucremsl ypaBHeHuii: metof I'aycca, Kpamepa, MaTpUUHBIiA..
. [IpencraBienre KOMIUIEKCHOTO YUCIIa B TPUTOHOMETPUUYECKOM Qopme.
. ®opmynsl MyaBpa.
. IIlpeoOpa3oBanre KPUBBIX 2 TOPSIIKA.
. BexTopsl: ckansgpHoe Npou3BeicHIE, BEKTOPHOE MPOU3BEICHHUE, CMEIIAHHOE TTPOU3BEICHUE.
. OyHKIUS: TpadUKH JIEMEHTAPHBIX (PYHKITUH.
. [Ipenen pynkmum
10. 'eoMeTpuyecKuii CMBICT MPOU3BOIHOM
11. Heobxoanmoe yciaoBHE SKCTpeMyMa.
12. locTaToyHOE YCIOBHUE IKCTPEMYMA.
13. ACUMIITOTHI

O 01N DN B~ WK —



Crnncok TeopeTHUecKUX BONpOcoB B 1 TpumecTpe:
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. @opmyna pacCTOSHUS MEXTY JIBYMsI TOUKAMH Ha TJIOCKOCTH.

. @opmyna Jist KOOPAWHAT CEepeUHBI OTPE3Ka.

. PaccTrosiHME OT TOYKM 10 TIPSIMOM.

. YpaBHEHHE TIPSIMOH C YTIIOBBIM KO3 HUITHEHTOM.

. YpaBHEHHUE NPSIMOH, TPOXOAIIEH Yepe3 OJIHY TOUKY

. YpaBHEHUE NPSIMOM, TPOXOAIIEH Yepe3 ABE TOUKHU.

. O01ee ypaBHEHHE MTPSIMOM.

. Beruncnenue yria Mexay ByMs IPSMBIMH Ha MJIOCKOCTH.

. YcioBue napamieabHOCTH U NePIEeHANKYIIPHOCTH IBYX MPSIMBIX.

. Onpenienenue KpUBOil BTOPOTO MOPSIKA.

. OKpy’>XHOCTb ( C pUCYHKOM).

. Dnurc ( ¢ pUCyHKOM).

. 'mnepOomna ( ¢ pUCYHKOM).

. [Tapa6ona ( ¢ puCyHKOM).

. Onpenenenue BeKTopa.

. PaznoxeHune BekTopa B KOOpJMHATHOM Oa3uce, MOHITHE OPTa.

. CkansipHO€ Mpou3BeieHHE (OIpeIesieHne).

. 3a/1aya Ha IPUMEHEHHUE CKaJISPHOTO MPOU3BEICHUS.

. BektopHOe npousBeieHre BEKTOPOB (ONpeAeICHUE).

. BextopHoe npon3BeieHre B KOOPAMHATHOH (opme.

. [loHsITHE KOMIUIEKCHOTO YHUCIIa, alredpandeckoe MpeCTaBIeHNe YHCa.
. [ToHsITHE KOMITJIEKCHOTO YHUCIIa, TPUTOHOMETPUYECKOE MPEACTaBICHUE YNCIIA.
. JleficTBHsI HaJl KOMIUIEKCHBIMU YHCIaMU B TPUTOHOMETPUUECKOM popme
. @opMmyJia BO3BE/IEHNUS B CTENEHb KOMIIJIEKCHOTO YHCIA.

. @opmyna U3BJIEUEHUS KOPHS U3 KOMILJIEKCHOTO YHCIa.

. [Ipenen pyukuu (onpeaeneHue).

. 3amMeuaHus 0 npejenax (MpaBblil U JEBBIN IPEENbI).

. beckoneyHo manbie 1 GeCKOHEUHO OOoJbIINe (PYHKIINH.

. OcHOBHBIE TIpaBUJIa BBIYUCIICHUS MIPEIEIOB (CyMMa, IPOU3BEICHHE, YACTHOE).
. [lepBrIil 3aMedaTenbHBIN TPeAeI.

. Bropoii 3amedaTenbHbIi Ipeaeil.

. HempepriBHOCTH (pyHKITNH (OTIpeiesieHue).

. HemmpepwiBHOCTD PyHKITNH (BUIBI pa3phIBOB (hyHKIIHH).

. Onpenenenue Mpou3BOJHON (PYHKIIUU.

. Tabnuua npou3BOAHBIX OCHOBHBIX (PyHKIHMI (He MeHee 10).

. [IpaBwiia quddepeHnnpoBanus.

. DU3NYECKUN CMBICI TPOU3BOAHOM.

. 'eomeTpuyeckuii CMbICT TPOU3BOIHOM.

. IlponsBoiHAs CIIOXKHON (PYHKINH.

. Onpenenenne quddepeHnnana GyHKIHH.

. YpaBHEHHUSs KacaTeIbHOU K KPUBOH (PUCYHOK, BBIBO).

. YpaBHEHHS HOpMaJU K KPUBOH (PHUCYHOK, BBIBOJ).

. PackpeiTe Heonpenenennoctert Buaa 0/0 mo npasuiry Jlonurans.

. PackpeITe HeonpeneneHnocTel Buaa [1/[] no npasuity Jlonuras.



45. Bo3pacranue GpyHKIUH (OMpeaeneHue).

46. YobiBanue (pyHKIMI (ompeesneHue).

47. Heo6xoaumoe ycioBHe FIKCTpEMyMa.

48. JlocTaToyHOE yCIOBHUE SKCTPEMYMA.

49. BeITyKJIOCTh KPUBO# (OTIpeACIICHHEe, PUCYHOK).

50. BornyTocThs KpuBO#i (ONpeenieHne, pUCyHOK).

51. YcioBue BBITYKIOCTH IpaduKa GyHKINH.

52. YcnoBue BorHyTocTH rpaduka GpyHKITHH.

53. Touku nepernda (onpeacieHue).

54. HeoOxoauMoe yCIOBHE CYIIECTBOBAHHS TOUKH MTEperuoa.
55. JloctaTo4HOE yCJIOBHE CYIIECTBOBAHUS TOUKU MEeperuoa.
56. AcuMInTOTHI (BEepTUKAIBHBIC, OTIPE/ICTICHUE)

57. AcuMnToTH! (TOPU30HTATbHBIE U HAKIOHHBIE, OTIPECIICHUE).

MaremaTtuka 2
B pasnene npencraBieHsl ciaeIyomue TEMBI:
1. InddepenunanbHoe ncuncieHne
2. HuTerpaibHOE UCUUCTICHUE
3. Pl
4. Muddepenunanbupie ypaBHEHHS

MaremaTudeckuii anaaus. MoayJasp 2
Tema 15. [1epBooGpasnast. Teopema o pazHOCTH IBYX nepBooOpa3HbIx pyHkmu. HeonpenenéHuplii uHTErpa u
€ro CBSA3b C IepBOOOpa3HOil. ['eomMeTprueckast HHTepIpeTaIHst HeONpeIenEHHOro nHTerpaia. HTerpanpHas
KpuBas. TeopeMa o CylIecTBOBaHUM HEONpeAEIEHHOro HHTerpana. OCHOBHbIE CBOMCTBA HEONPEAEIEHHOTO
uHTerpaia. lHBapuaHTHOCTH (hOpMyJIbl HHTETpUpOBaHUs. Talnuia OCHOBHBIX HEONPEAeIEHHBIX HHTETPAJIOB.
OCHOBHBIE METO/IbI UHTETPUPOBAHUS: METO/ HEMOCPECTBEHHOTO HHTETPUPOBAHUS, METO]T HHTETPUPOBAHHS
3aMEHOI nepeMeHHO! (II0JICTaHOBKOM), METOJ] MHTEIPUPOBAHUS 110 YacTAM. THUIBI QYHKIUI, HHTETPUPYEMBIX
10 YacTsM.
Muorounensl. Pa3noxenue MHorowieHa Ha MHOXHTeNU. KpaTHele KopHU MHOroujieHa. Teopemsl o
MHOTOYJIEHE TOKJECTBEHHO PABHOM HYIIIO, O TOKJIECTBEHHO PaBHBIX MHOTOWIEHaX. Teopema 0 KOMIUIEKCHBIX
KOPHSIX MHOTOUWICHA C IEHCTBUTEILHBIMU KO3 uumeHTamMu. Pa3inokeHrne MHOTOUJICHA C IEHCTBUTEIbHBIMA
K03 pUIIMEeHTaMU Ha MPOU3BEICHHE HEPUBOAUMBIX BEILECTBEHHBIX MHOXKUTEINIEH.
JlpoGHo-parmonanbHas ¢GyHKIMA (panroHaibHas 1poob). [IpaBuibHas 1 HenpaBUibHAs pallMOHATIbHAS JpO0B,
pasiioKeHne HEMPaBWIHLHOM IpoOU Ha CyMMYy MHOTOWIEHA U MPaBUILHOM Apoou. [Ipocreiinue panrioHanbHbIe
npobu. PasznokeHne npaBmIbHOM palliOHAIBHON Apodu Ha mpocTeimue. CrocoObl OnpeaeIeHus
K02 (hPHUITMEHTOB pa3nokeHusl (METO/] CpaBHEHUS KOA(DPHUITUEHTOB, METO/T YACTHBIX 3HAUYCHUN ).
WuTerpupoBanue palMoOHaIbHBIX JIpodei. MeTo panoHain3anui. MHTerpupoBaHue HEKOTOPBIX
TPAHCUEH/ICHTHBIX, TPUTOHOMETPUUYECKUX M UPPALIMOHABHBIX (GYHKUUH. [ToHsITHE O QYHKIMAX, HHTETPAJIBI OT
KOTOPBIX HE BBIPAXKAIOTCS Yepe3 dIeMeHTapHble QYyHKIUU («HEOepyILuecs» HHTETrpalbl).

Tema 16. IlonsTHe HHTErpaIbHON CyMMBI U €€ npezena. BepxHue 1 HUKHUE CyMMBI U UX CBOMCTBA.
WuTerpupyemMocTh HenpepbIBHBIX QyHKIUI. OCHOBHBIE CBOWCTBA ONPEACIEHHOTO HHTETpaa. OnpenenéHHbIi
WHTETrpaJl ¢ IEPEMEHHBIM BEPXHUM TMPEEioM. TeopeMa 0 CyleCTBOBaHUM NIEPBOOOPA3HON y 1000
HernpepbiBHOU (pyHKIMU. Teopema Hrtotona-JIeiiOauma. Berancnenre onpenen€HHbIX HHTETPAJIOB. 3aMeHa
IIEPEMEHHOH B OIIpeIeIEHHOM UHTerpaiie. MIHTerpupoBaHue 1o 4acTsiM.

Hecob6cTBennbie naTErpaiisl. HTErpasisl ¢ 0ecCKOHEYHBIMU TipeenamMu. MHTerpansl OT pa3pbIBHBIX (QYHKIUI.
Cxopnsuiuecst, pacXoAsiiuecss HeCOOCTBEHHbIE HHTETpalibl. TeopeMbl cpaBHEHHsI. AOCOTIOTHAS CXOAUMOCTh



HECOOCTBEHHBIX MHTETPAJIOB.

['eomeTpruecKkue MPUIOKEHNS ONPEACIEHHOTO HHTEerpasa. Berancnenue miomany Gurypsl, JUIMHBL TyTH,
00bEMa Tema, TUIOIAAH MMOBEPXHOCTHU Tella BpalleHus (C 3aaHneM (yHKIIUHN B IEKApTOBOM H MOJISPHOM
cucTeMax KOOpJAMHAT, NapaMeTPUUECKUMHU YPABHEHUSIMH).

MaremaTudeckuii anaaus. MoayJsn 3
Tema 17. IToHATHE QYHKIUN HECKOJIBKUX MepeMEeHHBIX. O0JacTH ONpeeeHNs U U3MEHEHUS (PYHKLIUU
HECKOJIbKUX NepeMeHHbIX. ['eomeTprueckoe nzo0paxkenne GyHKIMU ABYX epeMeHHbIX. [loHsaTHe TuHUN
(moBepxHOCTEH) YpoBHS QyHKIMH. [TprMeps! pyHKINI IBYX TepeMeHHBIX, X rpaduKu, 00JIACTH OTNpeACICHHUS
Y U3MEHEHUS, TMHUHU YPOBHS (cdepa, SIUTUNTHISCKUH 1apaboIoun 1, MapadoIundecKuidl TUIIepOOIon I, KOHYC).
IIpenen GpyHKIMN HECKOIBKHUX NepeMeHHbIX. [locie0BaTeIbHOCTH TOUEK €BKIINI0BA IPOCTPAHCTBA.
Cxopsmuecs nocneaoBaTeabHOCTH. OnpeeneHus npesena GyHKINN HECKOIBKUX NepeMeHHbIX (1o ['eitne u
no Komm). Apudmerndeckue oneparui HaJ QyHKIIUSIME, UMEIOIIUMH Tpejies. beCkoHeYHO Maible PyHKIUU
HECKOJIBKUX ITEPEMCHHBIX.
HenpepbIBHOCTh (PyHKIIMHM HECKOJIBKUX MepeMeHHBIX. OmnpeeneHre HenpepbIBHOCTH (PYHKIIUH B TOUKE
(popmanbroe, mo ['eiine, mo Komm). Touku paspbiBa QyHKIIMH HECKOJIBKUX NEepeMeHHbIX. HenpepbIBHOCTh
¢byHKIMK Ha MHOXKecTBe. YacTHOE U mostHOe npupaineHue GyHkiun. PaznoctHas Gpopma yciaoBus
HenpepbIBHOCTH (pyHKIMKN. HenpepbIBHOCTh (PyHKIIMHM HECKOJIBKUX NMEPEMEHHBIX 110 OHOH MEePEMEHHOM.
OcHOBHBIE TEOPEMBI O HENPEPHIBHBIX (PYHKIMUAX (00 apudMeTHIecKuX onepamusx HaJl HeNpepbIBHBIMU B
JTaHHOM TOUYKe (YHKUIUSAMHU, O HEIMPEPHIBHOCTH CIOXKHON (QYHKUINH, 00 yCTOMYMBOCTH 3HaKa HEMPEPHIBHOM B
JTaHHOM TOUYKe (PYHKIINH, O TIPOXOXKJACHUHN HETIPEPHIBHON (PyHKIMH Yepes J1I000e MPOMEKYTOUHOE 3HaUeHHE, 00
OrPaHUYEHHOCTH HEMPEPBIBHON (PYHKIMM HA 3aMKHYTOM OI'PaHMYE€HHOM MHOXKECTBE, O IOCTHXKEHUHU
HauOOJIBIIEr0 U HAUMEHBILIEr0 3HaUe€HU HenpepbIBHON (DYHKIIMK Ha 3aMKHYTOM OIpaHMYEHHOM MHOXKECTBE).

Tema 18. YacTHbIe Mpon3BOAHBIE (DYHKIIMH HECKOJIBKUX MEPEeMEHHBIX. [ eoMeTpruecKkas HHTepIIpeTaIHs
YaCTHBIX MPOU3BOAHBIX (PYHKIMH ABYX epeMeHHbIX. JnpdepeHuupyemMocTs GyHKIMHU HECKOIbKUX
nepeMeHHbIX. Heob6xonumoe ycnoBue quddepeHuupyeMocty GyHKIUM U CIEACTBUSA U3 Hero. I'eomeTpuueckuii
CMBICIT yCI0BUs TuddepeHpyeMocTr GyHKINH IBYX epeMeHHbIX. KacarenbHas mIocKoCTh U HOpMallb K
noBepxHocTu. JlocraTounslie ycnosus auddepennupyemoctu. Auddepennunan GyHKIHM HECKOTBKUX
nepeMeHHbIX. [IoHATHE C10KHOM (PyHKIIMM HECKOJIBKUX NEPEMEHHBIX U e€ nuddepennuposanue. [lonnas
npou3BoiHas. IHBapuaHTHOCTE popMbl iepBoro auddepennunana. [lpumenenne nonnoro nuddepennmana B
NpUOJIMKEHHBIX BhIYUCIeHUIX. [loHsATHE QyHKIIMHU, 3a1aHHON HESIBHO M Tpou3BoaHas oT He€. [IponsBonHas mo
HarpaBieHuto. ['paaguent. CBsi3b TpaueHTa ¢ IPOU3BOIHOM M0 HampaBiaeHuto. CBoicTBa rpaauenTa. YacTHbie
IIPOU3BOJHBIC BBICIINX MOPSAAKOB. TeopeMa 0 He3aBUCUMOCTH CMEIIAHHBIX IPOM3BOAHBIX OT MOPSAAKA
middepenunpoBanus. Juddepenuanst Beicumx nopsakos. @opmyna Teitnopa g GyHKIMN ABYX
[IEPEMEHHBIX.

Tema 19. Onpenenenne TOYKH CTPOTOro JIOKATLHOTO dKCTpeMyMa (MaKCUMyMa, MUHUMYMa) QyHKITUH
HECKOJIbKUX nepeMeHHbIX. HeobxonnMble ycinoBus 3kcTpeMyma (yHKIIMU HECKOIBKUX MEPEMEHHBIX.
Kputnueckue Touku. JlocraTouHbIe YCIOBHS AKCTpeMyMa (DYHKIMH ABYX MEpeMEHHbIX. JlocTaTOuHbIE YCIOBUS
SKCTpeMyMa (PyHKITMH HECKOIBKUX IMEePeMEHHBIX (00JbIe 1BYX). Y CIIOBHBIN SKCTpeMyM (YHKIIMN HECKOIBKHIX
nepeMeHHbIX. MeTo HeonpeAeaEHHBIX MHOKHTeNel Jlarpanka. DkcTpeMyM GyHKIIUHA B 00J1acTH. Y CJIOBUS
Kyna-Takkepa u ux reomerpuueckas uuteprpetanus. [{opsiiok OThICKaHUS HAUMEHBILIETO U HauOOJIbILIEro
3HAYEeHUH (YHKINU HECKOJIBKUX NIEPEMEHHBIX B OIpaHMUEHHOHN 3aMKHYTOM oOnactu. [lomyuenne pyHkumu Ha
OCHOBaHUU 3KCIEPUMEHTAIbHBIX JIaHHBIX 10 METO/1y HAUMEHBIINX KBaJApaTOB.

MartemaTtudeckuii anaaus. Moayasb 4
Tema 20. [Tonsitue o nuddepeHnaIbHOM YpaBHEHUH. 3a/1a4u, TPUBOAAIINE K TU(depeHITHaATbHBIM



ypaBHEHUSIM (YpaBHEHHE JBUKEHUS TeJla MPU COMPOTUBICHUH CPEbl, 331a4a O PaIMOAKTUBHOM pacmase).
Onpenenenue auddepeHnnanbHoro ypaBHeHus. [IoHITHS penienHus, O0IIero penieHns, YaCTHOTO PEIICHUs
muddepeHInanbHOTO YpaBHEHUS, MHTETPaIbHON KpuBOi. Teopema o CyliecTBOBaHHH M €JHHCTBEHHOCTH
pemenus auddepennuansHoro ypasuenus. 3anada Komm. KauectBennoe uccienoBanue nudpepeHnnanrbHOro
ypaBHEHHS IEPBOTO MOpsAaKa. VI30KIUHBI, TI0JIe HApPaBICHHIA.

OObikHOBeHHBIE MU hepeHInaNbHbIe YpaBHEHHS IEPBOTO MOPsAAKa. Y PaBHEHUS C pa3/ieICHHBIMU U
pasfengomyuMucs nepeMeHHbIMU. OTHOPOIHbIE YpaBHEHMsI IEPBOTO MopsAaKa. JINHelHbIe ypaBHEHMSI IEPBOTO
nopsizika u ypaBHeHus bepaymiu. Meroa beprymmm, meron Jlarpanka (MeTo1 Bapuanuu MpOU3BOILHOM
MOCTOSIHHOM). YpaBHEHUE B OMHBIX Auddepennnanax. UHTerpupyommii MHOXKHUTEb.

Tema 21. O6b1kHOBEHHBIE AH(depeHnanbHbIe YpaBHEHH BBICIINX NOPAKOB. Juddepenmansabie
ypaBHEHMsI, IOy CKAIOIINE MOHKEHUE NopsAaKa. JIMHelHble 0THOPOHbIE U HEOJHOPOAHBIE
mddepeHnranbHble ypaBHEHUs BBICIINX NOPSAKOB. JIMHEeHHbIN quddepeHanbHblil onepaTtop 1 ero
OCHOBHBIE CBOMCTBA. OCHOBHBIE TEOPEMBI O PEIICHUAX JIMHEHHOTO OJJHOPOIHOTO ypaBHeHus. JInHeiHast
3aBUCUMOCTh QyHKIUH. Onpenenutens BpoHckoro u ero cBoiictBa. CTpyKTypa 00IIero penieHus
OJTHOPOZHOT'0 M HEOJJTHOPOJHOI'O JIMHEHHBIX JU(depeHIMaIbHbIX YpaBHEHUN. MeTo 1 Bapuaiy Mporu3BOJIbHBIX
MOCTOSIHHBIX.

Jlunetinsle nuddepeHnnanbaple ypaBHEHHS N-I'0 TOPSIIKA € ITOCTOSSHHBIME K03 ¢urmentamu. Bunx yactHOrO
pelIeHNs TMHEHHOTO OJIHOPOAHOIO ypaBHEHNUs. XapaKTepUCTUUECKOE ypaBHEHHE. Bua obuiero pemeHus
JMHEHHOTO OJIHOPOJIHOTO YPaBHEHHUS /IS pa3IMUHBIX CIy4aeB KOMIUIEKCHBIX U IEHCTBUTEIbHBIX KOPHEH
XapaKTepUCTUYECKOT0 ypaBHEHU. By o01iero pemeHus He0OAHOPOIHOTO JIUHEHHOTO0 AuddepeHInanbHOro
ypaBHEHHUSI C IOCTOSTHHBIMH KO3 ¢urenTamu. Haxox1eHre 4acTHOro penieHns HeOJHOPOAHOTO IMHEHHOTO
middepeHnInanbHOT0 YpaBHEHHS 110 BHLy IPAaBOM YacTu.

[Tpubmkennoe pemenre nudepeHnaIbHBIX ypaBHEHUH (METO TIOCIe0BaTENbHOTO T depeHITuPOBaHMS,
METO/] HEOTIPEACICHHBIX KOA((PHUITMESHTOB).

Tema 22. Cuctemsl 00bIKHOBEHHBIX AU depeHnnanbupix ypasHeHuid. Onpenenenue. HopmaneHas cuctema
muddepeHnnanbHbIX ypaBHeHHH. Pemenne cuctemsl auddepeHnuanbabiX ypaBHeHn. 3amada Koy,
Pemenue cucremsl quddepeHnnanbHbIX ypaBHEHUH B HOPMAIIbHOM (popMe METOIOM UCKITIOYCHHUS (CBECHUS
CHCTEMBI K 0THOMY A pepeHInanbHOMyY YPaBHEHHUIO BBICIIETO MOpsaka). CUCTEMBbI JIMHEHHBIX
mdQepeHInanbHbIX YpaBHEHHHA C TOCTOSTHHBIME KO3 GuImeHTaMu. Bu 4acTHOTO pereHus..
XapakTepucTuueckoe ypaBHeHrne. Metoj Ditiepa HaXO0KICHHS PEIICHUS OJJHOPOHOM CUCTEMbI TUHEUHBIX
YPaBHEHUH C OCTOSTHHBIMU KO3 PHUITECHTAMHU.

HNToroBoe KOHTPOJIbLHOE MEPONIPUSITHE
Teoperuyeckue BONpPOCHI
1. [TonsiTre mepBooOpazHoit GyHKIUU. TeopeMbl 0 TepBOOOPA3HBIX.
2. HeonpeneneHHbIN HHTETpa, €ro CBOMCTBA.
3. Tabnuma HeonpeeIeHHbIX HHTETPAJIOB.
4. 3ameHa nepeMEHHON M MHTETPUPOBAHME T10 YACTSAM B HEOIIPENEIEHHOM MHTETpaIe.
5. Pa3noxxenue 1poOHOI panioHaIbHON (DYHKIIMH Ha MPOCTEHIITNE TPOOH.
6. UarerpupoBanme npocteimux apodeii. MHTerprupoBanne paninoHaIbHBIX (PYHKITHH.
7 NHTerpupoBaHue BbIpaXXeHH, CoepKaluX TPUTOHOMETpHUecKue (QyHKINH.
8. InTerpupoBaHue MppaloOHaIbHBIX BbIPAXKEHUH.
9. IloHsiTHE ONPENEIIEHHOr0 UHTErpajia, €ro FEOMETPUUECKUN CMBICIT.
10. OcHOBHBIE CBOMCTBA ONPEAECICHHOIO HHTErpasia.
11. Teopema o cpeaHeM.



12. IIpon3BoaHast OMpeIeICHHOTO HHTETpaja 1o BepxueMy npeaeny. ®opmyna Hetotona — JleiiOnuIa.
13. 3aMeHa nepeMeHHON U UHTETPUPOBAHUE 110 YACTAM B ONPEIECIEHHOM UHTErpase.

14. laTerpupoBaHre OWHOMHAIBHBIX TU((EPESHIINATIOB.

15. Beruucnenue miomaaen miockux Guryp.

16. OnpeenieHne U BBIYUCIICHUE JTMHBI KPUBOH, aud depeHIina JIMHBI IyTH KPUBOM.

OYHKIUU HECKOJIBKUX MEPEMEHHBIX.

1. Onpenenenne GyHKINN IBYX IEPEMEHHBIX.

2. 'eomeTrpuueckoe n3odpakeHue GyHKIUHN IByX EPEMEHHbIX. YacTHbIE U MOJIHOE NpHpalieHue GyHKIuu
JIBYX MIEPEMEHHBIX.

3. HenpepbIBHOCTh PYHKIIMH JBYX EPEMEHHBIX.

4. YacTHbIe TPOU3BOIHBIC (DYHKIIMH IBYX MEPEMEHHBIX.

5. [onnenii muddepernman GyHKIUN ABYX IEPEMEHHBIX.

6. DxcTpeMyM (YHKIIUU IBYX MEPEMEHHBIX (HEOOXO0UMbIE U JOCTATOYHBIE YCIOBHS SKCTPEMyMa).
JIBOWHOM UHTErpaJl.

1. Onpenenenune ABOMHOTO UHTETpaia (TeopeMa O CyIIeCTBOBAaHUH JBOMHOTO MHTErpasa).

2. CpoiicTBa IBOMHOr0 MHTErpaa.

3. JIByKpaTHbIN UHTETpal.

4. BoluncieHue IBOMHOrO MHTErpaja yepe3 ABYKpaTHbIH HHTETpaJl.

5. 3meneHune nopsiika MHTErPUPOBAHUS B IBYKPAaTHOM UHTETpase.

6. Brruucnenune o0beMOB U TUIOMIAACH C ITOMOIIBIO TBOWHBIX HHTETPAJIOB.

MartemaTuka 3
N3yuenune Tekymero Moaysisi He IPeIycCMOTPEHO YUYEeOHBIM IIJIaHOM, HO OH MCTIONB3YETCS TS IPYTHUX
CIIeAAILHOCTEN

MartemaTudyecknii anajaun3. Moayas 5
N3yuenue Tekymiero MoayJisi He IpeaycCMOTPEHO YUEOHBIM IIJIaHOM, HO OH MCTIONIB3YETCs JUTs IPYTUX
CIICIIMAJIBHOCTEH

MartemaTudyeckuii anajau3. Moayuasb 6
N3yuenune Tekymero Moaysisi He IPeIyCMOTPEHO YUYEOHBIM IIJIaHOM, HO OH MCTIONB3YETCS TS IPYTHUX
crernuaibHOCTeH

MartemaTudyecknit anaau3. Moayias 7
N3yuenue Tekymiero MoyJisi He IpeIycCMOTPEHO YUeOHBIM IIJIaHOM, HO OH MCTIONIB3YETCS IS IPYTUX
CIICIIMAJIbHOCTEH

HToroBoe KOHTPOJIBLHOE MepPONIPUsITHE
N3yuenune Tekymero Moaysisi He IPeayCMOTPEHO YUEOHBIM IIJIaHOM, HO OH MCTIONB3YETCS ISl IPYTHUX
CcIIeUAILHOCTEN



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 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 JUCIUIINHE

[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. TerpyamBuiu E. B. Matematuka:IIpaktukym/Terpyamsunu E. B..-Capartos: Aii [Tu Op Menua,2018, ISBN
978-5-4486-0220-7.-159. http://www.iprbookshop.ru/71567.html

2. unaues, B. C. Beicuast matemaruka. [Tonnsiii kype B 2 T. ToM 1 : ydeOHUK 17151 aKaIeMHYECKOTO
6akanaBpuata / B. C. Illunaues ; nox penakuueit A. H. Tuxonosa. — 4-e uzz., ucmp. u 1omn. — Mocksa :
WznarensctBo FOpaiit, 2019. — 248 c¢. — (bakanasp. Akagemuueckuii kypc). — ISBN 978-5-534-07889-3. —
Texkct : anextponnsii // ObC FOpaiit [caitT]. https://www.urait.ru/bcode/434737

3. [Munayes, B. C. Boiciiast maremaTuka. Ilonnsiii kype B 2 T. ToM 2 : yueOHUK AJ1 aKaJeMHUYECKOTO
6akanaBpuata / B. C. Illunaues ; nox penakuueit A. H. Tuxonosa. — 4-e uzj., ucmp. u 1om. — MockBa :
W3parensctBo KOpaiit, 2019. — 305 ¢. — (bakanasp. Akagemuueckuii kypc). — ISBN 978-5-534-07891-6. —
Texct : anextponusiii // IBC FOpaiir [caitT]. https://www.urait.ru/bcode/434738

JdomosHuTeILHAS:

1. IToro, A. M. Briciias maTeMaTHka Juist 5KOHOMHUCTOB. B 2 4. Yacte 1 : y4eOHHUK U TPAKTUKYM JUTSI BY30B /
A. M. Tlonog, B. H. CotHukoB. — 2-¢ u3., nepepad. u gon. — Mocksa : M3natensctBo FOpaiit, 2021. — 271
c. — (Briciiee obpazoBanue). — ISBN 978-5-534-08550-1. — Tekcr : anexkTpoHHbIH / OOpa3zoBarenbHas
iatgopma FOpaiit [caiit]. https://www.urait.ru/bcode/474712

2. Matemaruka s rymaHutapuen: yueOnuk / [log obm. pen. n.3.H., npod., K. B. banauna. — 3-e uzn. — M.:
W3 narenbcko-Toprosas koprnopanus «Jlamkos u K°», 2011. — 512 ¢. — ISBN 978-5-394-01115-3. — Texkcr :
AIIEKTPOHHBIH // DNeKTpoHHO-O0nbIoTeunas cucrema bubmmoTex : [cailT].
https://bibliotech.psu.ru/Reader/Book/8998

3. 'ycak, A. A. CnpaBounuk mo Boeiciieit matematuke / A. A. I'ycak, I'. M. I'ycak, E. A. BpuunkoBa. — MuHCK
: TerpaCuctemc, 2009. — 638 c. — ISBN 978-985-470-952-9. — TeKcT : 27IeKTpOHHBIH // DIEKTPOHHO-
oubnunoreunas cucrtema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/28224

4. IToro, A. M. Briciias maTemMaTuka Juist 5KOHOMHUCTOB. B 2 u. YacTh 2 : y4eOHUK U IPAKTUKYM JUISI BY30B /
A. M. Ilonos, B. H. CotHukoB. — 2-e u3a., nepepad. u non. — Mocksa : U3narensctBo FOpaiit, 2021. — 295
c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08552-5. — Tekct : anekTpoHHsbIi // OOpa3oBaTenpHas
miatdopma FOpaiit [caiit]. https://www.urait.ru/bcode/474713

5. Ky3neuos, b. T. MatemaTuka : y4eOHUK Ui CTYZCHTOB BY30B, 00YYaIOLIHXCS 110 CIIEUATBHOCTIM
skoHOMHKH U yripasieHus / b. T. Ky3nenoB. — 2-e u3a. — Mocksa : OHUTU-JIAHA, 2017. — 719 ¢. —
ISBN 5-238-00754-X. — Tekct : 21eKTpOHHBIH // DnekTpoHHo-6ubimnoreynas cucrema IPR BOOKS : [caiit].
http://www.iprbookshop.ru/71018.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypest s [ITHUY
http://www.mathnet.ru/ O6mepoccuiickuii MaTeMaTHYECKUH TTOpTa
http://window.edu.ru/ Equnoe okHO ocTymma k oOpa3oBaTeIbHBIM pecypcam
10. Ilepeyenb UHPOPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOIO MpoIecca Mo IAMCIHUIINHE

OO0pazoBaTenbHbIH MpoIiece Mo TUCHUIUIMHEe MaTeMaTHKa penoiaraeT uCIoJIb30BaHue CIICTYIOIIErO
MPOrPaMMHOTO o0ecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUAIBI (CITAN Bl TI0 TEMaM JICKIIMOHHBIX M MTPAKTUICCKHUX 3aHSITHN);
- IOCTyM B pexxuMe on-line B DiekTpoHHyI0 6nbimorteunyro cuctemy (9bC);
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

Heob6xoaumoe nuiieH3noHHOe 1 (W) CBOOOIHO PacTIpOCTPAHIEMOE MPOTPaMMHOE 00€CTIeueHUE:

1. I[IpunoxkeHre no3BoJIsAOLIEe IPOCMAaTPUBATh U BOCIIPOU3BOINTE MeauakoHTeHT PDF-daitnos «Adobe
Acrobat Reader DC».

2. IlporpamMma nmpocMOTpa UHTEPHET KOHTEHTA (Opaysep).

3. Oducnsrii naket npunoxennii «LibreOfficey.

[Ipu ocBOeHMM MaTepuasa v BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIb30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHNUM 3aHITHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BAThCS:

cucteMa BuIeoKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJJuoO- U BUJICOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMEIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboTHI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEOOX0AMMO AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLecca 0 AUCHHUILIMHE

Jlex1MOHHBIE 3aHATHS: Ay JUTOPHS, OCHAIIIEHHAs IPE3EHTALIMOHHON TEXHUKOH (MIPOEKTOP, SKpaH,
KOMIThIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00€CIIeueHHeM, MEJIOBOM (M) WIIM MapKepHOM
JIOCKOH.

3aHATHI CEMUHAPCKOrO TUIA: Ay JUTOPHS, OCHAILIEHHAs! IPE3EHTALlMOHHON TEXHUKOH (IIPOEKTOP, dKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM POTPAMMHBIM 00€CTIEYeHHEM, MEJIOBOM (M) WM MapKepHOU
JOCKOH.

['pyrnmoBblie (MHAWBUIYAIbHbIC) KOHCYJIBTAIIUN: Ay JUTOPHUS, OCHAILICHHAS MEJIOBOU (M) HJIM MapKepHOU
JIOCKOH.

Texymmii KOHTPOJIb: ayIUTOPHSI, OCHAIIIEHHAs! MEJIOBOM (M) MJIM MapKEpHOM JOCKOIA.
CamocrodrenbHas paboTa: ayAUTOPHS Ul CAMOCTOSATENILHOW PabOThl, OCHAIIEHHBIH KOMITBIOTEPHOM TEXHUKOM

C BO3MOXKHOCTBIO TIOJIKITFOUEHUS K ceTH «HTepHeT», 00eCreYeHHBIN JOCTYIIOM B 3JICKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENbHYIO cpeny YHuBepcurtera. [lomemenus Hayunoi 6ubmmortexku [ITHUY



[Tomemenus Hayanoi 6uomuorexku [ITHUY mist oGecnieuenust caMoCTOSITEIbHON PaboThl 00yYarOIIMXCS:

1. Hayuno-6ubnuorpadudeckuii otaen, kop.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEPA C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

2. UnTanpHbIN 3aJ1 TYMaHUTAPHOMW JIUTEPATypPhl, KOpIIL. 2, aya. 418. O6opyaoBaH 7 nepcoOHAIbHBIMU
KOMIIBIOTEPAMH C JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

3. YuTanbHbIN 3a11 €CTECTBEHHOU IUTEpaTyphl, Kopi.6, aya. 107a. O6opyaoBaH 5 nepcoHaIbHbIMU
KOMIIBIOTEPAMH € JOCTYIOM K JIOKaJbHOW U T7100a1bHONH KOMIIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAHHOM JHUTEpaTyphl, Kopm.2 aya. 207. O6opynoBan 1 nepcoHaIbHBIM KOMIIBIOTEPOM C
JIOCTYTIOM K JIOKQJIbHOM U T7100aIbHON KOMIIBIOTEPHBIM CETSIM.

5. bubnmnoreka ropuanyeckoro ¢akynpTera, Kopn.9, ayn. 4. O6opyaosana 11 nepcoHambHBIMU
KOMIIBIOTEPAMH C IOCTYTIOM K JIOKaJIbHOH M I7T00AIbHOM KOMIIBIOTEPHBIM CETSIM.

6. UuranbHblii 3a1 reorpaduyeckoro gaxyiabTera, Kopi.8, aya. 419. O6opyaoBaH 6 nepcoHaIbHBIMU
KOMIIBIOTEPAMH C IOCTYIIOM K JIOKaJIbHOM U INT00AIbHOM KOMIIBIOTEPHBIM CETSM.

Bce koMmbloTephl, yCTAaHOBIICHHBIE B TIOMEIICHUAX HAYYHONH OMOIMOTEKH, OCHAIICHBI CIIETYIOIIUM
MIPOrPaMMHBIM 0OecTIeYeHHEM:

Omneparmonnas cuctema ALT Linux;

Oducnpii maket Libreoffice.

CnpasouHo-npaBoBas cucteMa «Koncynbrantllmtocy



DoHIbI OLIEHOYHBIX CPEACTB VISl ATTECTAIUU MO AUCIUILIHHE
MartemaTuka

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILINHE Ui GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

OIIK 4

Cnoco0eH NpUMEHSATh CTATUCTUHYECKHE H IKOHOMHUKO-MATEeMATHYeCKHEe METOIbI 1JIs1 00padoTKn
IKOHOMMYECKOI MHGOPMAIIMU U BbISIBJIEHUS 3aKOHOMEPHOCTEl IKOHOMHYECKHUX MPOLECCOB

KoMmnerenuus IlnanupyemMsble pe3yJibTaThl Kpurtepun oneHnBanus pe3yJibTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
OIIK 4.1 B pe3ynbTaTe nyuenus HeynosierBopure
[IpumensieT OCHOBHBIE TUCIUTIINHB "MaTtematuka" He 3HaeT 0OCHOBHBIE IOHATHS U YTBEPKICHUS
METOJIbI obyuaronuiics nomxkeH: -3HATD: | MaremaTniecKoro aHajimsa B 4acTH,
MaTeMaTH4eCKOTO - OCHOBHBIE UJIEH U METO/IbI KaCaroUIeNCsl MHTErPaJIbHOTO UCYUCIICHHUS],

aHajaW3a It
KOJIMYECTBEHHOM OIleHKHU
COITMaJIbHO-
SKOHOMHUYECKHUX
MIPOLECCOB

AQHAJIMTUYECKON r€OMETPUH U
JUHENHHOU anreOpbl (CUCTEMBI
JIMHEHHBIX YPABHEHUH, JIEMEHTHI
AQHAJIUTUYECKON reOMETPUM HA
IPSIMOH, TNIOCKOCTHU U B
TPEXMEPHOM IIPOCTPAHCTBE,
OIPEACIUTENHN, CUCTEMBI
BEKTOPOB, PAHI MaTpPULBL,
MHOT'OMEPHBIE JTUHECIHbBIE
MPOCTPAHCTBA, JIUHEHHBIE
OIepaTopbl U MaTPUIIBL,
KOMIUIEKCHBIE YHCia U
MHOTOYJICHBI, COOCTBEHHBIE
BEKTOPBI JINHEHHBIX OIIEPaToOpoB,
€BKJINJ0BO IIPOCTPAHCTBO,
KBaJ[paTHUHbIE (POPMBI); -
OCHOBHBIE ITOHATHS
MaTEMaTHUYECKOT0 aHaIn3a
(MOHSITHE MHOXKECTBA, ONepalun
HaJl MHO>KECTBAMH, IIOHATHE
OKPECTHOCTH TOYKH,
(yHKLIMOHAIbHAs 3aBUCUMOCTb,
rpauKu OCHOBHBIX
3JIEeMEHTapHbBIX PYHKIMH, Ipeen
YHCJIOBOM MOCJIEI0BATEIbHOCTH,
npeaen QyHKIuH,
HETPEPHIBHOCTH (PYHKINH B
TOYKE, CBOMCTBA UMCIIOBBIX
MHOKECTB U
MOCJIEI0BATEILHOCTEM,
rio0anbHbIe CBOMCTBA
HeNpepbIBHBIX (QYHKIHIA,

GyHKIUI HECKOJIBKUX MEPEMEHHBIX U
nuddepeHnnaibHbIX ypaBHeHuil. He ymeer
MIPOU3BOJIUTH MATEMATUIECKHUE PACUETHI B
CTaHJApPTHBIX OCTAaHOBKAX,

JaBaTh COJEPKATEIBHYIO HHTEPIIPETAIIUIO
Pe3yIbTaTOB BHIYHUCICHUH, KOHTPOJIUPOBATH
MIPAaBUIBHOCTH BHIYMCIICHUH.

OTCyTCTBYIOT HaBBIKH TPHUMEHEHHS
MaTeMaTHYECKOro aHaJIN3a B 4acCTH,
Kacarollencsi HHTErpaJlbHOTO UCUUCIICHUS,
GyHKIUI HECKOJIBKUX MEPEMEHHBIX U
mudepeHnanbHbIX YpaBHEHUH.

Y10BJ1€TBOPUTEJIbH
OO1u11e, HO HE CTPYKTYPHUPOBAHHBIE 3HAHUS
OCHOBHBIX IIOHATHN MaTEMATHYECKOTO aHAIIN3a
B YAaCTH, KaCaAIOLIEHCS UHTEIPAIbHOTO
UCUHUCIIEHUS, PYHKIMI HECKOJIBKUX
MEPEMEHHBIX U AU PepeHInanbHbIX
ypaBHEHUH. JleMOHCTpHUPYET YaCTUYHO
cOopMHPOBaHHOE YMEHHUE MTPOU3BOIUTH
MaTEeMaTUYECKHUE PacyeThl B CTAaHAAPTHBIX
IIOCTAaHOBKAX, 1aBaTh COJAEP/KATEIBbHYIO
MHTEPIIPETALMIO PE3YJIHTATOB BEIUMCICHUH.
NmeeT npencraBiieHUuEe O TEOPETUIECKOM
aHaJIM3€ MaTeMaTUYECKUX MOJIEel 1
MaTEMaTHYECKOM aHAJIN3€E JaHHbIX.
@dparMeHTapHOE IPUMEHEHUE HABBIKOB
MaTEeMaTHYECKOTO aHAJIN3a B YaCTH,
KACaIOILENCsl MHTETPAJIBHOTO UCUUCIICHHUS,
(GYHKIMH HECKOIBKHUX MEPEMEHHBIX U




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

npou3BoAHas U auddepeHIman,
OCHOBHBIE€ TEOPEMBI O
nuddepeHInpyemMbIXx QYHKIUAX U
WX TIPUIIOKECHHUS, BBITYKJIOCTh
GbyHKIMH, HEOTIPEIeTICHHBIH,
OTIpeICTICHHBIN U HECOOCTBEHHBIN
WHTETrPaJibl, TOYCUHBIE MHOYKECTBA
B MHOT'OMEPHBIX NMPOCTPAHCTBAX,
(GYHKIINN HECKOJIBKUX
nepeMeHHbIX. -YMETD
MPUMEHSTH YKa3aHHbBIC METO/IbI
MaTEeMaTU4YeCKOr0 aHalIn3a 1
MOJICJIMPOBAHUS ISl pELICHUS
paznnuHbIX 3a1a4; -BJIAJIETH
HaBBIKAMM: - YIIOTPEOICHUS
MaTeMaTHYECKON CUMBOJIUKH TSI
OIMCaHMS KOJIMYSCTBECHHBIX U
Ka4yeCTBEHHBIX CBOMCTB
PAKTUYECKUX OOBEKTOB; -
MOCTPOEHUS U UCCIICTOBAHUS
Pa3TUYHBIX (QYHKIIMOHAIBHBIX
3aBUCUMOCTEN; - IPUMEHEHMS
OCHOBHEIX MaTEMaTHUYSCKUX
MOHATUH (OOBIKHOBEHHBIX H
YAaCTHBIX IPOU3BOIHBIX,
HEONPEIETICHHBIX, ONPEIEICHHBIX
1 HECOOCTBEHHBIX WHTETPAJIOB,
MaTpHI ¥ OTIPEACIIUTEIIEH,
MOCJIEIOBATEILHOCTEH U PSIOB)
JUTSL pEIICHUS Pa3InYHBIX 33]1a4; -
AQHAJINTHYECKOT'O M YHCIICHHOTO
pelieHus anredpandeckux u
OOBIKHOBEHHBIX

G hepeHINATBHBIX YPaBHEHHI,
- UCHOJIb30BAaHMS YHCIIOBBIX
MOC/IEI0BAaTEILHOCTEM,
YHCIIOBBIX, CTCIICHHBIX U
(GYHKIIMOHATBHBIX PSIOB; -
peIIeHUs] ONMTUMU3AIIMOHHBIX
3a/1a4 ¢ OTpaHUYCHUSIMU U 0€3
HuX. [lomyduTs npeacTaBiaeHue o
MaTeMaTHKe KaKk 0coO00M criocobe
MO3HAHUS MHPa, OOITHOCTH €€
MTOHSATHI U 00BEKTOB

YnoBj1eTBOPUTEbH
muddepeHnnanbHbIX YpaBHEHUH.

Xopouo
CdopmupoBaHHbBIE, HO COJIEpKAIINE OTACTHHBIC
pOoOEITbl 3HAHUS OCHOBHBIX IMOHSATHI
MaTeMaTHYECKOro aHajJInu3a B YacTH,
KacCarolleNCsl MHTETPAIbHOTO UCUUCIIEHNS,
(GYHKIUI HECKOTBKUX MEPEMEHHBIX U
mudepeHnnanbHbIX ypaBHeHUH. B 1iemom
YCIICIIIHbIE, HO COAEpKaIIUe OTACIbHBIE
po0esbl YMEHHUS POU3BOIUTH
MaTeMaTUYECKUE PACUEThl B CTAHIAPTHBIX
MMOCTAHOBKAX, JaBATh COJICPKATEIIbHYIO
WHTEPIPETALUIO PE3YJIHbTATOB BHIYMCICHHI.
YMeeT KOHTPOIMPOBATh MPABUILHOCTh
BBIYMCIICHH; CAMOCTOSATEIHLHO MPUOOPETATH
HOBBIC 3HAHUS.

BrnageeT OCHOBHBIM MTOHATHIHBIM aIllIapaToM
MaTeMaTHYECKOro aHaJIn3a B YacTH,
KacCarolleNCsl UHTETPAIIbHOTO UCYUCIIEHNS,
GYHKIUI HECKOTIBKUX MEPEMEHHBIX U
mudepeHnanbHbIX ypaBHEeHUH. B 1iemom
YCIICIIHOE, HO COJIEprKaIllee OTAe/IbHbIE
npo0esbl MPUMEHEHHE HaBBIKOB
TEOPETUYECKOTO aHAJIN3a MATEMaTUYECKUX
MOJIEIEH.

OTtau4dHo
CdopMupoBaHHBIE CHCTEMAaTHIECKUE 3HAHMS
OCHOBHBIX ITOHSITHH MaTeMaTHYECKOTO aHaIn3a
B YaCTH, KaCaIOIICHCs] HHTETPATBLHOTO
UCYHCIICHUS, PYHKIMIA HECKOIBKUX
MEPEeMEHHBIX U U] PepeHITnaTBHBIX
ypaaenuii. ChopmMupoBaHHOE YMEHUE
MPOU3BOAUTH MATEMATUUECKUE PACUETHI B
CTaHAAPTHBIX MOCTAHOBKAX, JaBaTh
COJIepKATEIbHYI0 HHTEPIIPETALIUIO PE3YIbTaTOB
BBIYMCIICHUI, KOHTPOJIMPOBAThH MTPABUIBHOCTh
BBIYMCIICHHI; CAMOCTOSATEILHO MPUOOPETATH
HOBBIE 3HAHMSL.

VYcmenrHoe u CHCTEMaTHYECKOE PUMEHECHHE
HaBBIKOB TEOPETHYECKOTO aHAIN3a
MaTeMaTHIECKUX MOJENIEH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocrtaBku : CYOC 2019

Bujx MeponpusiTusi NpOMeKyTOYHOM aTTecTANMH : 3a4eT

Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTTecTanuy : OlEHKa 10 JUCHUILUIMHE B paMKax
IPOMEKYTOUHOW aTTECTAllUU OIIPEIENIETCSl HA OCHOBE 0aJIOB, HAOpAHHBIX 00YUYAIOIIMMCS Ha KOHTPOJIbHBIX
MEPONPHUATUAX, IPOBOJIUMBIX B TEUEHUE YUEOHOI0 MEPHOAA.

MaxkcumanbHoe Koan4yecTBo 6a/ioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«otau4Ho» - ot 81 1o 100

«xopomo» - ot 61 no 80

«YJ0BJIETBOPUTEJbHO» - OT 44 10 60
«HeYI0BJIETBOPUTEIbHO» / «<He3a4TeHo» MeHee 44 Oaiia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOP) TeKYILero KOHTPoJIs pe3yJbTaToB 00y4eHHs
BxoaHo# KOHTPOJIb BxonHoi KOHTpOIIB [IpoBepka 3HaHUM 6a30BBIX MOHATUH U
Bxoanoe TectupoBanune METO0B Kypca MaTeMaTHUKHU O0ILEero

cpenHero oOpa3oBaHus: anredpa,
TPUTOHOMETpUS, JIoTapudmMudeckue
(GYHKIIUH, TEOMETPHSL.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

Jluneiinas anredpa
3ammuiaemMoe KOHTPOJIbHOE
MeponpusiTue

Omnpenenenus u 0003HAYEHUS MaTPHIIbI,
3JIeMEHTa MaTPHUIIbl, TPAHCTIOHUPOBAHHOM
MaTpulbl, KBAAPATHOW MAaTPHULIbI, TOPSIKA
MaTpUIbl, €TUHUYHON MaTPHIIBL,
JIMaroHAJIbHOM MaTpUIbl, TPEYTrOJIbHOU
MaTpullbl, 00paTHON MaTpullsl. JlefcTBus
HaJ MaTpuIlamMu (yMHOXXEHHE Ha YHCIIO,
CJI0)KEHHME U YMHOXXEHHE MaTpUL).
dopMya BEIYUCICHHs] 00paTHOM
Matpuilel. Paur marpuiel. OnpeneneHue
omnpeaenuTenen 2-ro u 3-ro nopsaka.
AnreOpanyeckre JOMOTHEHUS U MUHOPBIL.
['maBHBIE MUHOPBI MaTpulibl. OnpeiesieHre
onpeaenuTes n-ro nopsiaka. ®opmybl
Pa3I0KEHUS ONPEAEITUTEINS 10 CTPOKE WIIH
ctosbiry. CBOWCTBaA OMpeACTUTENCH.
CobcTBeHHbIE YnCiIa U COOCTBEHHBIE
3HaueHus maTtpull. Hekoropsle cBolicTBa
CUMMETPUYHBIX MaTpuLl. OpTOroHaIbHOE
paznoxkenue matpuil. OnpeaeneHue,

O0IIMi BUJ U pa3iaryHble (OPMBI 3aIHCH
CHCTEMBI JINHEHHBIX anredpanyeckux
ypaBuenuii (CJIAY). Onpenenenue
pemeHns cuctemsl. Kakue cuctemsl
Ha3bIBAIOTCS
OJIHOPOJAHBIMU/HEOTHOPOIHBIMH,
COBMECTHBIMH/HECOBMECTHBIMH,
oIpeesIeHHBIMU/HEOIPEICTICHHBIMH.
I'eomeTprueckas MHTEpIpeTaLUs
JIMHENHBIX YPAaBHCHUU U UX PEIICHUN.
Heo0x. 1 10CT. yCcllOBHE CYIIECTBOBAHUS
equHcTBeHHOTO pemenus CJIAY. YcnoBue
CYyILIECTBOBaHMS PEILIEHUM, OTIIMYHBIX OT
TpUBHAJIbHOTO ojtHOpoaHol CJIAY.
Mertoasl Kpamepa, 06paTHOil MaTpuLbl 1
["aycca pemeHust cucteM JIMHEMHBIX
ypaBHeHul. [Ipumepsl. Haxoxaenue
oOpaTtHo# MaTpuIlsl MeToJ0M [ aycca.
[Tpumep. Monens JIeonTheBa

MEXOTpaciieBoro Oaianca. 3ajaauu,
periaemMbie ¢ TOMOIIBIO MOJIENH
JleonTreBa. [IBoiicTBeHHAs 3a7a4a B
Mozenu JleoHTheBa. 3a/1auu, peraeMble C




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OMOIIBIO TBOHCTBEHHOW MOEIIH.
OcHOBHOE TOXACCTBO MOJeN JIeOHThEBA.
Kpurtepuu nporyKTUBHOCTH MaTPHIIbI
npsiMbIxX 3aTpart. [IpubnuxenHoe
BBIYMCIICHHE MATPHUIIBI TIOJIHBIX 3aTpaT C
MTOMOIIIBIO Psifia.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

AHanuTHueckasi reoMeTpus
3ammmaeMoe KOHTPOJIbLHOE
MeponpusiTue

[Tpsimas (onpenenenue, od1iee ypaBHEHUE
IIPSIMOM, YPaBHEHHUsI IIPSIMOM C YIJIOBBIM
K03 pULIHEeHTOM, IPOXOAILEH Yepe3 1Be
3aJJaHHbIE TOYKH, apAJUIEIBHO 3a/1aHHOMY
BEKTOpY, apaMeTpUUYECKOe YpaBHEHUE,
YpaBHEHUE B OTPE3Kax, HOPMAJIbHOE
ypaBHEHHE, YCIIOBHSI NapalIeIbBHOCTH U
NEPIEHIUKYJISPHOCTH IpsiMbIX). OO11Iee
ypaBHEHHE JINHUI BTOPOTO MOpsIKa.
OKpyXHOCTH (OTpeiesieHue, ooIiee
ypaBHEHHE, YCIIOBHSI CYLIIECTBOBAHMS).
Onunc (onpeaeseHne, uccaeaoBaHue
(hOpMBI, SIKCIIEHTPUCUTET, (DOKYCHI,
nonyocu). ['unep6ona (onpenenenue,
uccienoBaHue GopMbl, ACUMITOTHI,
(OKYyCBI, SKCLIEHTPUCHUTET, MOJIyOCH,
conpsbkeHHbIe TUNepOobl). [Tlapadoma
(onpenenenue, TUpeKTpuca, GoKyc,
napameTp 1mapadoJibl, BEPIIUHA,
HarpaBJIeHUE BeTBeH mapaboibl).
HccnenoBanue o0miero ypaBHeHHs TUHUAN
BTOPOro nopsaka. [Ipumeps! nuHui,
YPaBHEHMsI KOTOPBIX SIBIISIOTCS
YpaBHEHHUSIMU BTOPOT'O TOPSIIIKA.
[IpuBenenue oOUIero ypaBHEHUs KPUBbIX
BTOPOTO MOPsAKA K KAHOHUYECKOMY BUJLY.

Onpenenenus cBOOOIHOTO
r€OMETPUYECKOTO BEKTOPA,
paznyc-BEKTOpa, apajlIeIbHOTO,
IIPOTHUBOIIOJIOKHOIO, HYJIEBOTO BEKTOPA.
JeiicTBus HaJl BEKTOpaMH (CIIOKEHHE,
BbIUUTAaHUE, YMHOKEHUE HA YHCJIIO)
Koopaunats! Bekropa. JInHelinble
orepanuy HaJl BEKTOPaMU B KOOPIUHATHON
dopme. lnuna Bekropa. Hanmpapnstomumii
BEKTOD (BEKTOP HAIPABJISIOIINX
KOCHUHYCOB, OpT BekTopa). Koopaunarst
BEKTOPA, 33JaHHOT0 KOOPIMHATAMH TOYEK
ero Hauasia u KoHua. CkauspHoe
IIPOU3BE/IEHUE BEKTOPOB, €T0 CBONCTBA U
r€OMETPUYECKUN CMBICH. Y CTIOBUS
NapajuIeIbHOCTH U OPTOTOHAJILHOCTH JIBYX
BEKTOPOB. BekTopHOE Npon3BeieHne




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

BEKTOPOB H €ro cBoWCcTBa. CMenIanHoe
npousseneHne. O0beM napaienenunea.

Jluneiinbie mpoctpancTBa. Onpeaenenus,
MIPUMEPBI TUHEHHBIX POCTPAHCTB.
JluneitHass KOMOWHAITUS BEKTOPOB.
JluneitHast 3aBUCUMOCTH/HE3aBUCUMOCTh
BEKTOpPOB. basuc u pasmepHOCTb
JUHENHOTOo npocTpaHncTBa. Koopanuarsl
BEKTOpA. Y CIOBUE JIUHEMHOMN
HE3aBUCUMOCTH BEKTOPOB B KOOPJIMHATHOM
¢dbopme. EBKIHIOBO MPOCTPAHCTBO,
CKaJIIPHOE MPOU3BEICHNE BEKTOPOB.
Hopmuposannoe npocrpanctso. Hopma
WJIM JUTMHA BEKTOPA B €BKJIUJA0BOM
npocrpaHcTse. [Ipumepsl.
HopmupoBanHbIii BEKTOp (OpT BEKTOpa WUITH
BEKTOD HAIIPaBJISIOIINUX KOCUHYCOB).
HepasenctBo Komm—byHAK0OBCKOTO, yroma
MexXxy BekTopamu. Paccrosiaue Mexny
TOYKaMHU B €BKJIMJOBOM IIPOCTPAHCTBE.
OpToroHajbHbII 1 OPTOHOPMUPOBAHHBIN
6aszuckl. [Ipumepsr. JInneiinbie
npeoOpaszoBanus. I1




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

MaTteMaTHdeCKHUH aHaIn3.
Monayns 1

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

Omnpenenenue pynkiuu. O61acTh
oTpeieNIieHUs M 00JIaCTh U3MEHEHUS
¢ynkunr. CriocoOsl 3agaHus QYHKITMH
(aHaTUTHYECKUH, TAOTUIHBIN U
rpaduaeckuit). 'paduk hyHKIIMH.

CaoiicTBa QyHKIIUN (YETHOCTB,
MEPHOANYHOCTD, OTPAHUYCHHOCTD,
OTPaHUYEHHOCTh CBEPXY/CHHU3Y ).
MOHOTOHHBIE B CTPOT'O MOHOTOHHBIE
¢dbyHskmm (Bo3pacraromue, yObIBaroIIre,

HeyObIBaloIIHe, HeBO3PaCTAIOIINE
¢ynkuun). Onpenenenne oOpaTHON
¢byukun. JlocraTouHoe ycloBue
CYIIECTBOBAHHUS

oOpaTHOit

(dbyHKIMH (CTporas MOHOTOHHOCTD MPSMOM
¢byHkuuu Ha mpomexyTtke). [Toctpoenue
rpaduka oOpaTHON (HyHKIHH 11O TpauKy
npsaMoit pyHkiu. Onpenenenue cIoKHON

byHKIIUU

(cymeprno3unuu

¢bynkuuit).Onpenenenue npenaeia
GbyHKIUH U ero cBoiicTBa. OJHOCTOPOHHUE
npezensl (0003HaYeHUs U IPUMEPHI
(GYHKINH, IMEIOMIHUX Pa3IHIHbIC
OJTHOCTOPOHHUE

npeJensl), 0ECKOHEUHbIE MTPEIEIIbI.
Omnpenenenre 6eckoHeUHO Maiol (0.M.) u
OECKOHEYHO OOJIBIION ()YHKIIMH U CBS3b
Mex a1y HUMHU. CBoMCTBa OECKOHEYHO
MaJlbIX

¢yskuuit. CpaBHeHHE OECKOHEYHO MajbIX
¢byHKUMH (MOHATHS U 0003HAYECHUS:
HKBUBAJIEHTHOCTH, OTHOTO MOPsIKa
MaJIOCTH ¥ BBICILIETO MOPSIKA MAJTOCTH
nByx (pynkiuit). [Topsaok manocTy.

Pa3zHOCTB ABYX SKBUBAJIEHTHBIX 0.M.
¢byukuuii. /IBa 3ameyarenbHbBIX npesena (¢
JI0Ka3aTeIbCTBaMH) U CIIEACTBUS U3 HUX.
IIpumeHeHue

MIOHATUS NIpeeIa sl UCCIIEI0OBAHUS
NOBeACHUS (PYHKIMH B OKPECTHOCTAX




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

TOYEK pa3pbiBa U Ha OECKOHEYHOCTH,
HEOIPEAEIEHHOCTU U METObI UX
PacKpbITUS

(Ha

npumepax). Onpenenenus HenpepbIBHON
(GYHKINU B TOUKE (J1Ba OTIPEICIICHUS).
Omnpenenenre HENPEPHIBHOCTH (PYHKIIMH
Ha MPOMEKYTKE (MHTEpBaJe, OTPE3KE).
CaoiicTBa

HenpepbIBHBIX (yHKIMA. CBOMCTBA
HETPEPbIBHBIX HA OTPe3Ke PyHKIUI.
Knaccudukanus Touek paspeiBa. [Ipumepst
(bYyHKUIMH, UIMEIOIIMX TOUKH pa3pbiBa 1 u 2
pona. OmnpenesieHHEe TPOU3BOIHOM.

['eomeTpuyeckuii CMbICT TPOU3BOTHOM.
Onpenenenue GyHKINH,
muddepeHIrpyeMoit B TOUKE U Ha
IIPOMEXKYTKE.

[Ipumepsl

BBIYHCIICHHSI IPOU3BOIHOM 11O
OIIpEeIeJICHUIO (HapuMmep, s GyHKIUH
y=x3, y=sin(x), y=In(x)). Tabauna
npon3BoaHbIX. [IpaBuna
nuddepeHIpoBaHUS

(mpoun3BoIHAS

CJIOKHOHM, OOpaTHOM, HESIBHOM | 3aJaHHOM
napameTrpudecku ¢pyHkuuit. [IponsBoanas
KOHCTaHTBbI, CYMMBI, IPOU3BEACHUS,
gacTHOro0). [Ipon3BoHas n-ro nopsaka.

Teopema JlonuTans U ee HCHOJIb30BAHUE
JUTSL PACKPBITHUST HEOTIPEIeTICHHOCTE M
Pa3IMYHBIX BUJIOB. Y paBHEHUE
KacaTeJIbHON U HOpMallu K rpaduky
GyHKIUU B

3aJaHHON

TOUK




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

HTtoroBoe KOHTpOIBHOE
MEpPOIIpUATHE

HNTorosoe KOHTpPOJIbHOE
MeponpusiTue

1 yacte 1. Onpenenenue Matpuiibl. Buss
Marpuil. 2. Onepauuu HajJ MaTpyiiamu. 3.
OO6parnas matpuna. 4. Beraucienue
onpeaenuTenen 2-ro u 3-ro MopsIKoB S.
Teopema Jlannaca. 6. CBoiicTBa
onpeaenutenei. 7. CuCTeMbl JTUHEHHBIX
anreOpandeckux ypaBHEHUU. 8. DOpMyIIbI
Kpamepa. 9. Metox o6patnoii Mmatputisl 10.

Meton
l"aycca.
11. Ilpocreiimue 3a1aun aHATUTUIECKON

reoMeTpud. 12. OCHOBHBIE ypaBHEHUS
npsiMoii Ha TiockocTH. 13. Kpussie
BTOpOro nopsifka. 14. Ananurudeckas
reoMeTpHUs B IPOCTpaHCTBe. 15.
YpaBHEeHUs NpsSMOIl B IpOCTpaHCTBE. 16.
VYpaBHenue miockoctu 17.

IToBepxHOCTH.
18. Onpenenenue Bexropa. 19.

CkanspHoe npoussenenue. 20. BexkropHoe
npousseneHue. 21. CmemanHoe

IPOU3BEJICHUE.
22. @yHKUHMA U €€ CBOMCTBA. 23.

O6parnas ¢pynkuus. 24. Cnoxnas
¢byukuus. 25. lpenen GpyHkmu Ha
0ecKOHeuyHOCTH U B TouKe. 26. [TpaBuia
BBIUHCIIEHUS IPEAEIIOB. 27.
3ameuaTesbHbIE Npeaebl. 28.

HenpepbIBHOCT (PyHKITHI B TOUKE U Ha
npomexyTke. 29. Turnsl pa3peiBoB. 30.

ACHMITOTHI.
2 yactsb 1. Juddepenman u

npousBoHas pyHkiuu. Tabnuna
npou3BOJHBIX. 2. [IpaBuia BeIYUCIEHUS

Ipou3BOAHBIX. 3. MccnenoBanue Ha
MOHOTOHHOCTb. DKCTPEMYMbI QYHKLUH. 4.

HccnegoBanue Ha BBIITYKJIOCTb U




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs

[IpaBuno Jlonurans.

BOTHYTOCTh. Touku neperuda. 5. Oomas

cxema ucciieioBanus QyHKIui. 6.

Cneunpukanusa MeponpusTHH TEKyIIero KOHTPOJISA

BxoaHoi KOHTPOJIB

ITpoaomKUTENTEHOCTD TPOBEACHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChI ay/IMTOPHOM padoThI

MaxkcruMaibHbIi 0aJl1, BBICTABIIIEMBIH 32 MEPONPUATHE IPOMEXKYTOUHOM aTTecTauuu: 0
[TpoxoaHoii 6am: 0

IToxa3zaTean oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieauBaercs B 1 6ay. O0mas cymma 6aiiioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBITUCIIACTCA KaK Hejiasd 4aCTb OT IMPOU3BCACHUC CYMMBI 63.JIJ'IOB Ha MaKCHUMaJIbHBIN
PEUTHHTOBBIN 0AJUT 32 KOHTPOJIBHOE MEPOIIPHUATHE M JICJICHHSI Ha YHCIIO 3aIaHUi B KOHTPOJIEHOM
MEPOIPUATHH.

1

JInneitnas aaredpa

ITpoaomKUTENEHOCTD TPOBECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3zaTean oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieanBaercs B 1 6ay. O6mas cymma 6aiiioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBITUCIIACTCA KakK Hej1asd 4aCTb OT IMPOU3BCACHUC CYMMBI 63.JIJ'IOB Ha MaKCHUMaJIbHBIN
PEUTHHTOBBIN 0AJUT 32 KOHTPOJIBHOE MEPOIIPHUATHE M JISJICHHSI Ha YHCIIO 3a/IaHUi B KOHTPOJIEHOM
MEPOIPUATHH.

1

AHanuTH4ecKkas reoMmeTrpusi

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUSATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus mpoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE IPOMEKYTOUHON aTTecTauuu: 20
[Tpoxonnoii 6amt: 9

IToxa3zaTen oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieanBaercs B 1 6ay. O6mas cymma 6aiiioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBITUCIIACTCA KakK Hej1asd 4aCTb OT IMPOU3BCACHUC CYMMBI 63.JIJ'IOB Ha MaKCHUMaJIbHBIN
PEUTHHTOBBIN OAJUT 32 KOHTPOJIBHOE MEPOIIPHUATHE M JICJICHHSI Ha YHCIIO 3a/IaHUi B KOHTPOJIEHOM
MEPOIPUATHH.

MaremaTnueckunii anaaus. MoayJs 1

IIpoaomKUTENTEHOCTD TPOBEAECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTECTallUU: 2 yaca
VYcnoBus npoBeeHUS MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl




MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATHE IPOMEKYTOUHON aTTecTauuu: 20
IIpoxoaHoii 6ann: 9

IToxa3zaTean oneHMBaHUA

Baaasl

Kaxxnoe 3amanue oreHuBaercs B 1 6ay. O0mas cymma 6aiiioB 3a KOHTPOJIBHOE MEPOTIPUSTHE
BBIYHUCIISIETCS KaK 11eJ1asi YaCTh OT MPOU3BEIEHUE CYMMBbI 0aJUI0B Ha MaKCUMAaJIbHBIH
PEUTHHTOBBIN 0asUT 32 KOHTPOJIBLHOE MEPOIIPHUATHE U JCICHHS Ha YUCIIO 3aJaHU B KOHTPOJIbHOM
MEPONPUSITHH.

1

Hrorosoe KOHTPOJBHOC MECPONIPUATHE

[Ipo0mKUTETBHOCTE IPOBEACHMS MEPOIIPUATHUS IIPOMEKYTOUHOM aTTECTAlUu: 2 yaca
VY cnoBus IpOBENEHNS MEPOIIPUATHUS: B YaChl ayAUTOPHOMH padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE POMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTenn oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieHuBaercs B 1 6ay. O0mas cymma 6aiiaioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBIYHUCIISIETCS KaK 11eJ1ast YaCTh OT MPOU3BEIEHUE CYMMBbI 0aJUI0B Ha MaKCUMAaJIbHBIM
PEUTHHTOBBIN 0asUT 32 KOHTPOJIBLHOE MEPOIIPUATHE U JCICHHS Ha YUCIIO 3aJaHUi B KOHTPOJIBHOM
MEPONPUSITHH.

Bujx MeponpusiTust NpOMe:KyTOYHOM aTTecTANMH : DK3aMEH

Cnoco6 npoBeieHNsI MEPONIPUATHS MPOMEKYTOYHOM aTTecTanum : OlLieHKa N0 JUCHUIIIMHE B paMKax
MPOMEKYTOUHOM aTTEeCTAIH ONPEEISIeTCS Ha OCHOBE 0a/UI0B, HAOpaHHBIX 00YYArOIIMMCS Ha KOHTPOJIBHBIX

MEPOMPHUITUSX, TPOBOJIUMBIX B T€UEHHE YUYEOHOTO TIEpUO/Ia.
MakcuMajbHOe KoJIu4ecTBo 0ayioB : 100

KonBepranusi 6a/U10B B 0TMETKH

«oTianyHo» - ot 81 1o 100

«xopowo» - ot 61 1o 80

«YJOBJIETBOPUTEJbHO» - OT 44 10 60
«HeyI0BJIETBOPUTEIbHO)» / «<He3aUTeHO» MeHee 44 Oaia

Komnerenuus Meponpusitue KonTposnpyembie 3jieMeHTBI
(mHaUKaTOp) TeKylero KOHTPoJIst pe3y/1bTaToB 00y4eHHs




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

MaTteMaTHdeCKHUH aHaIn3.
Mopyns 2

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

Omnpenenenue nepBooOpasHON U
HEONpPEIeTIEHHOTO UHTErpaa.
I'eomerpuueckunii cmbica. COBMECTHbIE
CBOMCTBA OMepalnii HHTETPUPOBAHUS

u

muddepennmupoBanus. Tadnuma
uHTerpanoB. CBoiicTBa HEONPEAEICHHOTO
MHTErpaja. 3aMeHa epEMEHHbBIX U
nozacra”oBka. [Ipumepst. HTerpupoBanue
10 YaCTSIM.

Tunst

(GYHKIUH, HHTETPUPYEMBIX TIO YaCTSIM.
[Tpumepsl. UHTETpabl OT HEKOTOPBIX

GyHKIMA, cofepIKalTuX KBaIpaTHBIA
TpexuieH. ParpionansHbie Apo0u.
[Ipocreiimue Apodu U UX UHTETPUPOBAHUE.
Paznoxenue

panMoHanbHON ApoOu Ha MpOCTenIIHe
(ompenenenne NpaBUILHON U
HENpaBUWIBHOW JPOOHO-pallnOHATIBHOMN
GyHKIUH, IPUBEACHNUE TPOU3BOJILHON
JIPOOHO-paLMOHAIBHOM

(GYHKIIUU K CyMMe MHOTOYJICHA U
IIPABWJIBHOM pallMOHAIBHON Ipo0H, METOA
HeoTpeAeNeHHBIX KO3PPUIINEHTOB
Pa3JIOKEHUS TPABUIIBHOW palliOHaIbHON
byHKIAHA

Ha

CyMMY 3JIEMEHTAPHBIX (ITPOCTEHUIIINX )
npo0eit). TaTerpupoBanne HEKOTOPHIX
KJIACCOB 3JIEMEHTApHBIX (PYHKLIUH
(comepxaimux upparroHaibHbIE U
TPUTOHOMETPUUECKUE

¢yskuun). IlousiTHEe HHTETPATHLHON

cyMMbl. OnipesienieHre onpeaeaIeHHOro
UHTETpaJia, €ero reOMeTpUYEeCKUil CMBICII.
CBoJiCTBa OIIPENEIECHHOIO NHTETPaIa.
OyHKIUSA

BEPXHETO

npenena. @opmyna Hetotona-JleitOnumna.
3aMeHa NEPEMEHHBIX B ONPEeIEHHOM
UHTETpajie. BeuncieHue onpeesieHHbIX
MHTETPAJIOB IO YaCTSIM.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

HecoOcTBennsbie
unrerpainsl [ u Il poga. [Tpumepsr.

Brruucnenue mionianei (B 1eKkapTOBOM
cucreMme KoopauHar). JlnuHa nyru (B
JIEKapTOBOM cucteMe kKoopauHar). OobeM
tena. Oobem aummncousa. Oobem

Tena

BpamieHus. Koadunuent xuan (kpuBas
Jlopenna), xapakTepu3yromui
PaBHOMEPHOCTD pacrpeaeeHus
SKOHOMUYECKHUX MMOKa3aTelnei.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

MaTteMaTHdeCKHUH aHaIn3.
Mopyns 3

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

[TonsTre GpyHKIINN HECKOIBKHUX
MEPEMEHHBIX U €€ TeOMETPHUECKast
uHTepnperanus, rpadpuk. OdJacTh
orpeiesieHus (3aMKHYThIe/OTKPBITHIE,
OrpaHHYEHHbIE/HEOTPAHUUECHHBIE
MHOXECTBA, Tpe/IeIbHbIC, TPAaHIUYHBIE,
BHYTpPEHHHUE TOUKH MHOXECTBA,
OKPECTHOCTh TOYKHU B €BKJIMJJOBOM
npoctpanctse). [lonsTue nuHun
(TIOBEPXHOCTH) YPOBHS (PYHKIIUH.
[Tpumeps! GyHKINN ABYX TEPEMEHHBIX, UX
rpaduku, 06JacTy ONpeeICHUs 1
M3MEHEHUs, IMHUU YPOBHS.
MynbTUTUTMKATHBHBIC U aITUTHBHBIC
(GyHKIMH B 9KOHOMHKE ((HyHKIIHH
MIOJIE3HOCTH, TPOU3BOICTBEHHBIE (PYHKIIUH,
(YHKIMH PUCKA) U UX JIMHAH YPOBHSI.

[Ipenen, HenpepbIBHOCTH (YHKIIUU
HECKOJIbKMX NepeMeHHbIX. [lonHoe,
yacTHoe npupanieHus. [lonsitue yactHoi
IIPOU3BOJHON U MIPABUIIO €€ BHIYMCIICHUS.
['eomeTpuyeckuii CMbICT YaCTHOM
npousBonHoi. uddepenunporanue
CIOXHBIX (pyHKIUN. [TomHbIH
muddepennman. [lomnas nponsBoaHasl.
YacTHble MPOU3BOIHBIE BHICIIUX HOPSIAKOB.
CMeniaHHbIE IPOU3BOAHBIE U UX CBOMCTBO.
[IpousBoaHas 1Mo HanpaBiIeHUIO. [’ pagueHT
¢dyHKuuy, ero cMmbici. CBOWCTBA rpaJeHTa
(GYHKIIUHU U IPOU3BOJIHOM 1O
HanpasJieHUI0. BekTop-HOpMais, HOpMallb
K noBepxHocTu. KacarenbHas MI0CKOCTb.
Temrt, 37aCTUYHOCTD QYHKIMH ABYX
MIEPEMEHHBIX, IEPEKPECTHAS JTACTUUHOCTbD.
ITprMephl BBIYMCIEHUS 3JIACTUYHOCTH JUIS
MYJIbTUIUIMKATUBHBIX U aJITATUBHBIX
¢byskuuit. OnpeeneHre TOYKH CTPOroro

JIOKAJILHOTO dKCTpeMyMa (QyHKIUU
HECKOJIbKUX MMePEMEHHBIX (MaKCHUMyMa,
MuHHMYMa). HeoOxomumple
JIOCTAaTOYHBIE YCIOBUS CYIIECTBOBAHUS
TOYKH CTPOTOTO JIOKAJIBHOTO IKCTpEMyMa
(YHKIIMHM HECKOJIBKUX TIEPEMEHHBIX, 2-X




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

nepemeHHbIX. Matpuna ['ecce u ee
npuMeHenue. [IlpuMeps! HaxoXx1eHUs
0€3yCI0BHOT0 KCTpEMyMa.
@opMyJIMPOBKA 33/1a4X HA YCIOBHBIN
AKCTpeMyM. MeTo1 MHOKHUTENEH
Jlarpanska B 3a1aue Ha yCIIOBHBIN
skcTpemyM. Heobxonnmele ycinoBus
CYLLIECTBOBAHMS YCIOBHOI'O SKCTPEMyMa.
[Tpumepsl. 3a1aya MOTPEOUTETHCKOTO
npennourenus (3agava P.CtoyHa), 3a1aua
WHBECTUPOBaHUs B Tpu (hoHaa (3a7aua
MapxkoBwiia), 3a7a4a pacrpeaeacHus
PECYpCoB (C UCIOJIb30BAHUEM
MIPOM3BOJICTBEHHOIN (PYHKIIUU
Ko66a-/lyrnaca). MakcumanbHOE U
MUHUMAaJbHOE 3HaYCHHE (PYHKIUU B
ob6sactu (AOCOIOTHBIN IKCTPEMYM).
VYcnosus Kyna-Takkepa. [Topsaok
pelIeHUs 3a/1a4y ONPEeeICHUS
HAMMEHBIIETO U HAUOOJIBIIETO 3HAUCHHS
¢dbynkuun B oomactu. [Ipumepsi.

ANnpoKcUMAaIusi, UHTEPHOJIALUS
¢byukuuii. UaTepnonsuonHas Gpopmysa
Jlarpanxa. Merog HauMEHBITUX
KBajJpaToB. Bocctan




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

OIIK.4.1

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLIMAIbHO-2KOHOMHYECKHX
MIPOIIECCOB

MaTteMaTHdeCKHUH aHaIn3.
Mopyns 4

3amuiaeMoe KOHTPOJIbHOE
MeponpusiTue

Onpenenenre 0OLIKHOBEHHOTO
muddepernuansHoro ypasaenus (OY)
n-ro nopsaka. 3agada Komm. [Tonsarus
pelIeHus, OOIIEeTo PEIICHHUs, YaCTHOTO
pemennst OJ1Y, unterpaibHON KPUBOM.

OV 1-ro nopsinka. KauectBeHHoe
uccnenosanue Y 1-ro nopsiaka.
N3oxkiuHbL, 10JI€ HaNpaBJICHUH.
YpaBHEHHUS C pa3aEHAIOIIMMUCS
nepeMeHHbIMU. MoJIeTh €CTECTBEHHOTO
pocta nmpousBojacTBa. Jluneiinsie Y u
ypaBHeHue beprynu. Pemmenne metoaqom
BapUallly MPOU3BOJIBHON MOCTOSIHHOM.
Poct npounsBoacTBa B yCIIOBUSX
koHKypeHuuu. Ognopoansie Y. Moaens
W3MEHEHUST MaKPOIKOHOMUYECKHUX
nokazarene (tuna Cosnoy). YpaBHeHuUs,
MPUBOJSIINECS K OMHOPOAHBIM. J[Y
CTapIIKNX MOPSIAKOB, UHTETPUPYEMbIE
Pa3TUYHBIMH METOJIAMH TTOHUKEHUS
nopsiaka. OJ[Y 2-ro u n-ro nopsjka.

Opnnopoanoe nuneiHoe Y ¢
MOCTOSITHHBIMH KO3 duninenTamu. Bun
YaCTHOTO pelIeHusl. XapaKTePUCTUUECKOE
ypaBHeHue. Buj obriero pemenust st
Pa3IMYHBIX CIy4aeB KOMILJIEKCHBIX U
JIEMCTBUTEIIbHBIX KOPHEU
XapaKTEPUCTUUECKOr0 ypaBHeHUs. Bug
00LIero penieHust HeOAHOPOAHOIO
JUHEWHOTro JIY ¢ MOCTOSHHBIMU
koapurmentamu. Haxoxxienne yacTHOTO
pelieHus: HEOAHOPOIHOTO JuHeNHoro Y
0 BUY ITPABOM YaCTU U METOJOM
BapUalUi MPOU3BOJIbHBIX MMOCTOSHHBIX.
JnnaMuueckast MOJIeb PhIHKA C
MIPOTHO3UPYEMBIMU LIeHaMU. BriusiHue
BHEIITHETO NMEPHUOANYECKOTO BO3MYIIICHUS
HAa JINHEHHBIC KOJeOaHUs TUHAMHYECKHUX
cUCTeM. AMILTUTYTHO-4aCTOTHAs
XapakTepucTuka. Pe3oHanc.




Komnerenuus Meponpusitue KonTpoaupyembie 3jieMeHTbI
(MHaUKATOP) TeKYyIero KOHTPOJIs pe3yJbTaTOB 00yYeHUs
OIlIK 4.1 HrtoroBoe KOHTpOJILHOE 1. [TepBoooOpa3Hast 1 HEOTIPEACICHHBIN

[TpuMeHsieT OCHOBHBIE METO/IbI
MaTeMaTHYEeCKOro aHaJIu3a I
KOJIMYECTBEHHOU OIIEHKU
COLMAIbHO-2)KOHOMHYECKHX
MIPOIIECCOB

MEpPOIIpUATHE
HNTorosoe KOHTPOJIbHOE
MeponpusiTue

MHTETpal. TabJuIa HeonpeIeIeHHBIX
uHTerpanos. 2. [IpaBuna BeuucieHus

HCOIIPCACIICHHBIX HHTCTPAJIOB. 3.

OnpeneneHHbIA HHTETPATl U €70 CBOWCTRBA.
¢dbopmyna Herotona-JleiiOuuna. 4.

['eomeTpruecKue MPUIOKEHHS
OIIPEITICHHOTO
MHTETpaa.

5. YactHble npou3Boansle. 6. [TonHoe

npupaiienue u nuddepenuan GyHKIun
HECKOJIbKMX MEpeMEHHbIX. 7. HacTHbIE

MIPOU3BOHBIC BTOPOTO TOpsIKa. 8.
Huddepennman Broporo nopsiaka. 9.
I'pamuent pynkauu. 10. UccnenoBanue Ha

IKCTPEMYM (PYHKLUI HECKOJIBKHUX
nepemeHHbIX 11. [Tonstue 06 ycnoBHOM

HKCTpEMyME.
12. Iuddepennmanbubie ypaBHEHUS

nepBoro nopsaka. 13. YpasHeHus c
pa3aeNAoIUMUCS IEPEMEHHBIMU. 14.
Jluneiinble tuddepeHnnanbHbe
ypaBHEHUS NIEPBOTro nopsiaka. 15.
Onnoponanbie qudGepeHnnanbLHbIe
ypaBHEHHUs BTOPOTo nopsiaka. 16.

Heonnopoansie nuddepeHnmanbubie
YpaBHEHHS BTOPOTO MOPSIIKA.

Crnenudukanusi MeponpuATHI TEKylIero KOHTPOJIA

MaremaTnueckuii anaaus. Moayab 2

[IponoKUTENBHOCTE TPOBECHUSI MEPOTIPUATHS MPOMEKYTOUHOM aTTecTanu: 4 yaca
VYcnoBus mpoBEAEHUSI MEPONIPUSTHUS: B YAChl CAMOCTOSITEJILHOM padoThI
MaxkcuManbHbIN 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE TPOMEKYTOUHON aTTecTauuu: 20

[IpoxoaHoii 6ai: 9

IToxa3zarean oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieHnBaercs B 1 6ay. O0mas cymma 6aiiioB 3a KOHTPOJIBHOE MEPOTIPUSTHE 1

BBITUCIIACTCA KakK Hejiasd 4aCTb OT IMPOU3BCACHUEC CYMMBI 0aJI0B HA MAKCUMAJIbHBIH
peﬁTHHFOBLIﬁ 0amn 3a KOHTPOJIbHOC MCPOIIPUATUC U NCIICHUA Ha YUCIIO Ba,Z[aHI/Iﬁ B KOHTPOJIbHOM




MEPOIPHUATHH.

MaremaTuyeckuii anaaus. Moay.anb 3

ITpoaomKUTENEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus npoBeeHUS MEPOTIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE POMEKYTOUHON aTTecTauuu: 20
[Tpoxoxanoii 6amt: 9

IToxa3zaTen oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieanBaercs B 1 6ay. O0mas cymma 6aiioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBITUCIIACTCA KakK Hejiasd 4aCTb OT IIPOU3BCACHUC CYMMBI 63.JIJ'IOB Ha MaKCHUMaJIbHBIN
PEUTHHTOBBIN 0OAJUT 32 KOHTPOJIBHOE MEPOIIPHUATHE M JICJICHHSI Ha YHCIIO 3a/IaHUi B KOHTPOJIEHOM
MEPOIPUATHH.

1

MartemaTnuecknid ananaus. Moay.n 4

IIpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTecTanuu: 4 yaca
VYcnoBus mpoBeeHUS] MEPONIPUATHUS: B YAChI CAMOCTOSITEIbHON PadoThl
MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 20
[Tpoxoxnoii 6amt: 9

IToxa3zaTenan oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieanBaercs B 1 6ay. O6mas cymma 6aiiioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBITUCIIACTCA KakK Hej1asd 4aCTb OT IMPOU3BCACHUC CYMMBI 63.JIJ'IOB Ha MaKCHUMaJIbHBIN
PEUTHHTOBBIN 0AJUT 32 KOHTPOJIBHOE MEPOIIPHUATHE M JICJICHHSI Ha YHCIIO 3a/IaHUi B KOHTPOJIEHOM
MEPOIPUATHH.

Hrorosoe KOHTPOJBHOC MECPONIPUATHE

ITpoaomKUTENTEHOCTD TPOBECHUS MEPOIIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B YAChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amn: 17

IToxa3zaTenn oneHMBaHUA

Baaasl

Kaxxnoe 3amanue orieauBaercs B 1 6ay. O6mas cymma 6aiioB 3a KOHTPOJIBHOE MEPOTIPUITHE
BBITUCIIACTCA KakK Hej1asd 4aCThb OT IMPOU3BCACHUC CYMMBI 63.JIJ'IOB Ha MaKCHUMaJIbHBIN
PEUTHHTOBBIN 0OAJUT 32 KOHTPOJIBHOE MEPOIIPHUATHE M JICJICHHSI Ha YHCIIO 33/IaHUi B KOHTPOJIEHOM
MEPOIPUATHH.

1




