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INOACHUTEJIBHAS 3AIINCKA

YueOHblii Kypc «AureOpa W Hadalla MaTeMaTHYECKOTO aHAIN3a» SIBISICTCS OJHUM H3
HanOosee 3HAYMMBIX B IPOrpaMMe CpeIHEro oOmero oOpa3oBaHMS, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECIICUNBACT HHCTPYMCHTAIIBHYIO 0a3y /sl U3YUYCHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JPYToil CTOPOHBI, HOPMUPYET JOTUYECKOE U a0CTPAKTHOE MBIIIICHUE 00YYarONIHXCs
Ha ypOBHE, HEOOXOJMMOM /I OCBOCHHS HWH(OPMATHKH, OOLICCTBO3HAHHS, WCTOPUH,
CIIOBECHOCTH M JAPYTHUX IUCHHMIUIMH. B paMkax JaHHOrO ydeOHOTro Kypca oOydarommecs
OBJIaJICBAIOT YHMBEPCAJIbHBIM SI3bIKOM COBPEMCHHOW HayKH, KOTOpas (GOpMYJIHpYeT CBOU
JOCTIKEHUS] B MAaTEMAaTHYECKOH Gopme.

VYueOHbIl Kypc anreOpbl M Hayal MAaTEMAaTHYECKOI'O aHalIM3a 3aKJIaJbIBA€T OCHOBY JUIS
YCIIELIHOTO OBJIAJICHUSI 3aKOHAMH (DU3UKH, XUMUH, OMOJIOTUH, TOHUMAHHUsI OCHOBHBIX TEH/IEHIIUH
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH XHM3HH, MO3BOJSIET OPHEHTHPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHMAX, YBEPEHHO HCIHOJIb30BaTh WX JUIS JlAlbHEHIIEro
00pa30BaHMs U B IOBCEIHEBHOM kM3HU. B TO e BpeMst OBlaieHne aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMH KOHCTPYKIMSAMH anreOpbl 1 MaTeMaTHYeCKOro aHaiM3a pa3BUBaeT yMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKIEHUS C IOMOIIBIO HHAYKIIUN
U PaccyX1aTh AETYKTUBHO, UCIOJIb30BaTh 000OILIEHUE U KOHKPETU3ALHI0, a0CTparupoBaHue u
aHaJIOTHIO0, (OpPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone usyuenuss yueOHOro kypca «AisreOpa M Hadajga MaTeMaTHYECKOrO aHaU3a»
oOyyarolmuecs: TMOJy4aloT HOBBIM ONBIT peIIeHHs] NPHUKIAIHBIX 33]ad, CaMOCTOSTEIbHOTO
MOCTPOCHUSA MATCMATHYCCKUX MOI[CJ'ICfI PCATBHBIX CHTyaHHﬁ, HHTCPIIPETAlNN ITOJTYYCHHBIX
pELIEeHNH, 3HAKOMSTCS C MIPUMEpPaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BbIAAIOIUMUCA MATEMATUYCCKUMHA OTKPBITUAMHA U UX aBTOpaMHu.

VY4eOHblll Kypc o0JiafjaeT 3HAYUTENbHBIM BOCHHUTATENbHBIM IOTEHIMAJIOM, KOTOPBIH
peanusyercss Kak udepe3 ydeOHbI MarepHuall, CHocoOCTBYOLIMN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33PEHHUS, TaKk M depe3 crneunpuky ydyeOHOM  JeATeNbHOCTH, Tpedyromei
HpOI[OJ'DKI/ITeJ'IBHOI\/'I KOHICHTpaluu BHUMAaHUs, CaMOCTOATCIBbHOCTH, AKKYpPaTHOCTHU u
OTBETCTBEHHOCTH 3a IOJY4YECHHBIN pe3yibTar.

B ochoBe meroauku oOy4yeHus anreOpe M HayajaM MaTEeMaTUYECKOrO aHAIM3a JIEKHT
JeSITeIbHOCTHBIA PUHLUIT O0yUEHUSI.

B cTpykType yueOHOTO Kypca « Anredpa v Havyajaa MaTeMaTHUYECKOTO aHaIn3a» BbIICTICHBI
CIEYIOIIHE COJEPKATEIbHO-METOANYECKNE JHHUM: «Yucia u BeUHCIeHUs», «DyHKIHH U
rpaduxuy, «YpaBHeHUS U HEpaBEHCTBay», «Havana MmatemaTiudeckoro aHanmsay», « MHOKeCTBa U
JOTHKa». Bce OCHOBHBIE COAEP)KATEIbHO-METOAUYECKHUE JINHUU U3YUYaIOTCS HA TPOTSHKEHUHU JBYX
7eT oOydeHus: Ha YPOBHE CpeHero o0miero oopa3oBaHusi, ECTECTBEHHO TOTMONHIS ApYT Apyra u
MOCTETICHHO HACHIMAACh HOBBIMH TeMaMH W pasnenamu. JlaHHBIN y4eOHBIH Kypc SIBISETCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEIUHSET B cebe coaepKaHHe HECKOJbKHUX MaTeMaTHYEeCKHX
JTUCIUTIINH, TAKUX KaK are0dpa, TPUTOHOMETPHS, MATEMaTHYECKUN aHaU3, TEOpHsl MHOXKECTB,
MaTeMaTuuyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaromuecs OBIAACBAIOT BCE Oolee
OIMPOKMM  MaTeMaTH4YeCKUM  ammaparoM, Yy HHUX  [OCleqoBaTreabHO  (opMupyercs
Y COBEPIICHCTBYETCS YMEHUE CTPOMTh MATEMAaTUYECKYI0 MOJENIb pPEAJbHOM CUTYyalHuH,
MPUMEHSTh 3HAHUS, TIOJYyYEHHbIE IPU U3YYEHUHU Y4EOHOT0 Kypca, sl pEHICHHsI CAaMOCTOSITEIbHO
c(hOpMyJIUPOBAHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.



ConeprxaTenpHO-MeTOAMYeCKast THHUS «UKCiIa U BBIYUCICHUSD) 3aBepIuaeT (GopMupoBaHue
HABBIKOB HCITOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE YIEIAETCS
(OpPMUPOBAHUIO HABBIKOB PAIMOHAIBLHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce€0sl MCIIOIH30BAHUE
pa3MYHBIX (OPM 3amlKMCH YHUCIA, YMEHHWE JejaTh NPUKUAKY, BBIMOIHATh NPHOIMKEHHBIC
BBIUMCJICHHMSI, OLICHUBATh YMCIIOBBIC BBIPAXKEHUS, pab0OTaTh C MAaTEMAaTHYECKMMH KOHCTAHTaMHU.
3HaKOMbIE 00YYAIOIIUMCS MHOYKECTBA HATYPAJIbHBIX, IIEJIbIX, PAIIMOHATBHBIX U ICHCTBUTEIBHBIX
YHCeN JIOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4YHCEN. B KakIoM M3 3THX MHOXKECTB
paccMaTpUBAIOTCSI CBOMCTBEHHBIE eMy crienu(UYecKrue 3a/la4d M OIEpalu: JICICHUE HaIelo,
OTIEpUPOBAHNE OCTATKAMH HAa MHOXKECTBE IIENBIX YHUCEN, OCOOBIC CBOWMCTBA PAIMOHAIBHBIX U
UPpAIMOHATILHBIX YUCEN, apU(PMETUICCKHE OTEePAIINH, a TAKIKE U3BJICUCHHE KOPHS HATYpaJbHON
CTCTICHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcelsl. biiaromapst mocienoBaTelbHOMY PaCIIUPEHUIO
Kpyra HCIHOJb3yEMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMH WX MPUMEHCHHS Ui PEUICHHUS
Pa3IUYHBIX 3371249 POPMUPYETCS MPEACTABICHUE O SAMHCTBE MATEMAaTUKN KaK HAYKH U €€ POJIU B
MOCTPOCHHUU MOJIENICH pealbHOT'O MHUPA, ITUPOKO UCIIOIB3YIOTCS 0000IEHHE U KOHKPETH3AIIHS.

Jlunus «YpaBHEHUs U HEPABEHCTBA» PEAM3yeTCss Ha NMPOTSIKEHUU BCEro oOy4deHHs Ha
ypoBHE cpemHero oOmiero o0pa3oBaHUs, TOCKOJIBKY B KaxaoM paszaene IIporpammbl
IPEIYyCMOTPEHO PEIIeHUEe COOTBETCTBYIOLIMX 3ajau. B pe3yibrare o0yyaromuecs: OBJIaeBalOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS pPAalMOHAIbHBIX, WPPALMOHAIBHBIX, IOKAa3aTEeIbHbIX,
J0rapupMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3aj]ady,
cojepkaux napaMerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPU HCCIEI0BAaHUU
(GYHKLIMI ¢ TOMOIIBIO IPOM3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33]a4 U 3ajjay Ha HaXOXK/IEHUE
HanOOJBIINX W HAMMEHBIINX 3HaueHW (yHKuuu. JlaHHas copepkaTenbHas JIMHUS BKIIOYACT B
ce0s1 Tarke (GOpMHpPOBAHME YMEHHUH BBINOJHATH pacué€Thl MO QopmynaMm, Mpeodpa3zoBaHUs
pPalMOHATILHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAK)KE BBIPAXKECHUI,
coJepXkalx creneHd M Jorapudmel. braromaps m3ydeHuro anredbpanyeckoro Marepuana
INPOUCXOJAUT JalibHEHIlee pa3BUTHE aJTOPUTMHYECKOIO U aOCTPAKTHOIO  MBILIUIEHUS
oOyuyaromuxcs, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PacCyKACHUH, pabOThl ¢ CHMBOJIBHBIMU
dbopMamu, peaCTaBICHNS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIs1 PELICHHsI TPAKTUUYECKUX M €CTECTBEHHO-
HAyYHBIX 3aj1a4, HarjIsAHO AEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToAnYecKass JUHUS «DYHKIMU U TpaduKW» TECHO NEPEIIeTaeTcs C
JPYTUMH JUHUSAMHU Y4€OHOT O Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIEe10BaTEIbHOCTD
W3ydeHus MmaTtepuana. V3ydeHwe CTEnmeHHOH, TMOKa3aTeNbHOM, JIoTapuPMUYECKOl U
TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOMCTB U rpaUKOB, UCTIOIb30BaHUE (PYHKIIUI IS pelieHus
3a]a4 U3 APYruxX y4eOHBIX MPEIMETOB U peallbHOM )KU3HHU TECHO CBSI3aHO KaK C MaTeMAaTHYECKUM
aHAJIN30M, TaK U C pelIeHreM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM GosiblI0e BHUMAaHUE YAENsAeTCS
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (hOpMyJIaMH 3aBUCUMOCTH MEXKIY pa3IMYyHbIMU BETMUYUHAMH,
HCCJIEIOBATh IMOJyYeHHbIE (PYHKIMH, CTPOUTh UX Tpaduku. Matepuan 3Tol conep:kareabHON
JIMHUM HallEJIeH Ha pa3BUTHE YMEHHUN U HABBIKOB, TO3BOJIAIOIINX BBIPAKaTh 3aBUCUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (hopMe: aHaTUTHUECKOH, rpaduueckoi U cioBecHOi. Ero u3yudenue
CHOCOOCTBYET PAa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K 0OO0OIIeHHI0 U
KOHKPETH3aI[1H, UCII0JIb30BaHUIO aHATIOTHIA.

CopepxarenpHas 1uHUS «Hadana maremMaTndyeckoro aHaian3ay» IO3BOJISET CYIIECTBEHHO
pacIMpuUTh KPYT KaK MAaTeMAaTUYECKUX, TaK M PUKIATHBIX 337124, JOCTYITHBIX 00yUJaOITUMCS, TaK
KaK y HHUX MOSBJSETCS BO3MOXKHOCTH CTPOUTH I'padUKH CIOKHBIX (DYHKIMHA, ONpPENeNnsTh HX
HauOOJIbIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpeHMsl mporeccoB. JlaHHas cojepxaTelbHas JIMHUAA OTKPHIBAeT HOBBIC
BO3MO>KHOCTH IMOCTPOCHHSI MATEMATUUECKUX MOJICNIEN peasIbHbIX CUTYaAIlUH, TO3BOJISIET HAXOUTh



HaWIydlllee pelIeHUE B MPUKIAJAHBIX, B TOM YHUCIE COIHAIbHO-IKOHOMUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (DOPMHUPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBIICHUS] 3aKOHOB MAaTEMAaTHKH B HayKe, TeXHUKe W UcKyccTBe. OOydaromuecs: y3HAIT O
BBIIAIOIINXCS pe3ysbTaTax, MOJIYYEHHBIX B XOJE Pa3BUTHUS MAaTeMaTUKU KaK HAyKH, U 00 HX
aBTOpax.

CopneprxaTenbHO-MeTOANnYeCcKast TMHUS «MHOXKECTBA U JIOTHKa) BKIIIOYAET B CE0s DJIEMEHTHI
TEOPHUM MHOXKECTB M MaTeMaTHYECKOW JIOTMKU. TeopeTHMKO-MHOKECTBEHHBIE IPEICTABICHMUS
IPOHM3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKH ¥ IPEJIaraloT Hanbosiee yHUBepCabHBIN S3bIK,
O0BEIMHAOIINN BCE pa3feibl MaTeMaTHUKH M €€ NPUIOKEHUH, OHM CBA3BIBAIOT pa3HbIE
MaTeMaTUYeCKUEe JUCUUIUIMHBI U HUX NPWIOKEHUs B eAauHoe Leinoe. [loatomy BaxHO naTh
BO3MOXHOCTh OOyuaromeMycs IMOHUMAaTh TEOPETHUKO-MHOMXKECTBEHHBIH SI3bIK COBPEMEHHOU
MaTeMaTUKHU U UCIIOJIb30BATh €r0 I BBIPAXKEHUS CBOMX MbICNIEH. [pyruM BaKHBIM MIPU3HAKOM
MaTeMaTHKH KaK HayKHM CJeQyeT NpU3HaThb CBOMCTBEHHYIO € CTpOrocts OOOCHOBaHMHA u
CJIEZIOBAaHUE ONPENEIEHHBIM IIPAaBUIIaM IIOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C DJIEMEHTaMU
MaTeMaTHYeCKOM JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS OOYy4aroIiuxcs,
MO3BOJISIET KM CTPOUTH CBOU PACCYKJICHHSI Ha OCHOBE JIOTHYECKUX TPaBWII, (opMUpYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yue6HOM Kypce «AnreOpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a» IPUCYTCTBYIOT OCHOBBI
MAaTCMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAaHbI CII0COOCTBOBATH q)OpMPIpOBaHI/IIO
HaBBIKOB IIOCTPOCHHUSI MOJICNICH PEaIbHBIX CUTYAIMii, NCCIEIOBAHUS ATUX MOJIENIEH C TOMOIIBIO
arrapara aJIF€6pI>I U MAaTCMAaTH4YCCKOI'0 aHaJin3da, MHTCPIPCTALUN IMOJTYYCHHBIX PC3YyJIbTAaTOB.
Takue 3amaHusl BIUIETEHbl B KaXKAbI M3 pa3fesioB MPOrpamMMbl, MOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIHUPOKO HCIONB3YeTCS JUIsl pelieHus TNpUKIATHBIX 3anad. [Ipu pemrenun
peabHBIX MPAKTHUECKUX 3a/1a4 00ydarolrecs pa3BUBaOT HaOII01aTeIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, NCIOIb30BaTh aHAIOTHIO, 0000IIaTh 1 KOHKPETU3UPOBAThH
npobiemy. JlesTenpHOCTP 1O (OPMUPOBAHHMIO HABBIKOB pELICHHs MNPUKIAAHBIX 3a]ad
OpraHM3yeTcs B IIpoOllecC€ H3YYEHHsS BCEX TeM Y4YeOHOro Kypca «Anredpa u Hadaia
MaTeMaTHYECKOT0 aHAJIN3a».

Ha uzyuenne yueOHOro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 gacos (4 yaca B Hezeno), B 11 knacce — 136 yacoB (4 4aca B HEJIENIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BLIYUCICHUSA

Panmonaneubie yncna. OObIKHOBEHHBIE U JIECATUYHBIE APOOHU, MPOIEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ul peIIeHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U PeaTbHON KU3HHU.



JletictButenbHble uncla. PanuoHanbHBIE W WppAMOHABHBIE YHCcla. ApupMeTHYECKHE
onepaluuy ¢ JCHCTBUTEIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuGmmx€HHBIC BBIYUCIICHUS, TIpaBUJia OKPYTJICHUS, NPHUKUIKA ¢ OICHKAa pe3yJbTara
BBIUHCIICHH.

Crenenp ¢ 1ensiM nokaszareneM. bunom Herotona. Mcnonbs3oBanue noaxonsmend (opmbl
3alACU ACUCTBUTEIbHBIX YNCEIN Ul PEIICHUS IPAKTUYECKUX 3a]a4 U IIPEICTABIICHUS JAHHbIX.

Apudmerndeckuii KOpeHb HaTYpaIbHOW CTEIICHH M €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIEeM.

Jlorapudwm yucna. Cpoiicta norapudma. /lecaTuunbie 1 HaTypaabHbIE JIOTapU(PMBL.

CI/IHYC, KOCHHYC, TaHI'CHC, KOTAaHI'CHC YHMCJIOBOI'O aprymMcHTaA. ApKCI/IHyc, APKKOCHUHYC U
APKTAHI'CHC YUCIJIOBOI'0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUA-CIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELIEHUS LENIbIX U IPOOHO-pAllMOHATIbHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHON EPEMEHHOM. JleneHne MHOro4IeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorounens! ¢ uensiMu koagdunuenramu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BHIPAXKEHUH, COIEPIKAIINX CTEIICHU U KOPHH.

WppanumonaneHele ypaBHeHNs. OCHOBHBIE METOBI PELICHNS UPPALIMOHAIBHBIX YPABHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUM.

[TpeobpazoBanue BbIpaXKEHHM, COEPIKALIUX JOrapru(MBbI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHbIE METOAbI pEIIEHHs JIOrapU(PMHUECKUX
YPaBHEHUHU.

OcHoBHBIE TpUroHOMeTpHueckue (opmyibl. [IpeobpazoBaHne TPUTOHOMETPHUECKUX
BBIPKEHMI. Pellienre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pewenne cucreM IMHEHHBIX ypaBHEHUH. Marpuia CHCTEMbl JIMHEHHBIX YpPaBHEHMI.
Onpenenurennb MaTpUlbl 2X2, €ro TEOMETPUYECKHMH CMBICT W CBOWCTBA, BBIYUCIICHUE
€ro 3HaYCHMS, NPUMEHECHHUE ONPENEHUTENS Ul PELIEHUS CHUCTEMBbl JIMHEWHBIX YpPaBHEHMHIA.
Pemienne npukiagHbIX 3a7ad ¢ MOMONIBIO CHCTEMBI JIMHEHMHBIX ypaBHeHuiu. MccimemoBanue
IIOCTPOEHHOM MOJIEIHU C TOMOLIBIO MAaTPULL U ONIPEAETUTENEN.

ITocTpoeHrne MaTeMaTU4EeCKUX MOJEIEH PEaJbHONW CUTYallUH C IIOMOLIbIO YPABHEHUU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHX 3a4a4 U 3a1a4

U3 PA3IUYHBIX 00JIaCTel HAYKU U pealIbHON KHU3HH.

DOyHKIUM U rpadpuKu



OyHKIU, cnocoObl 3amaHus (QyHKIMUA. B3anmao oOpatabie (QyHkimu. Kommosurus
¢ynkuuit. I'paduk pynkuun. DnemeHTapHbIe IpeodpazoBaHus rpaduKoB (GyHKIHA.

Ob6nacTp ompeneneHuss 1 MHOXKECTBO 3HadeHud ¢yHkuuu. Hymun ¢ynknuu. [IpomexyTtku
3HaKomocTossHCTBA. YErHble M HeuéTHble GyHkuuu. [lepmogmueckue ¢ynkuuu. [ITpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HauCHHS (QYHKIMH Ha IPOMEXKYTKE.

JluneliHasi, KBaJpaTHYHas ¥ APOOHO-JIMHEHHAS QYHKIIUU. DIIEMEHTAPHOE UCCIIETOBAHUE U
MOCTPOCHUE UX IPAPHKOB.

Crenennass (GyHKIMs ¢ HaTypaJbHBIM M IIeJbIM TOKa3zaTeneM. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHW Kak (yHKIUH OOpaTHOH CTENEHH C HaTypalbHBIM
MIOKa3aTeJeM.

[TokazatenbHas u jorapupmuyeckas QyHKIHH, UX CBOWCTBa U rpaduku. Vcrnoas3oBaHue
rpaduKoB QYHKUIUH U peIICHUS yPaBHEHH.

TpuroHomerpudeckas OKpPY)KHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX  (DYHKIHIA
YKCJIOBOI'O apryMEHTA.

OyHKIMOHATBHBIC 3aBUCHIMOCTH B PEANILHBIX MPOIIeccax U SBICHUAX. [ paduku pearbHBIX
3aBHCHUMOCTEMN.

Havana MaTeMaTH4eCKOro aHAJIN3a

HOCJ’IGI[OBB.TGJIBHOCTI/I, CIIOCOOBI 3aJaHus HOCHC,HOB&TGHBHOCTCP’I. MCTOI[ MaTeMaTH4eCKOMn
HWHIYKIWH. MOHOTOHHBIE H OTpaHUYCHHBIC TTOCJICI0BATCIBHOCTH. I/ICTOpI/Ifl BO3HUKHOBCHUA
MaTeMaTUYeCKOT0O aHaJli3a KaK aHalIn3a 0€CKOHCYHO MallbIX.

Apudpmernueckass M reoMeTpuueckas  Iporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOILIEH TeOMEeTPHUECKOW MpPOrpeccu.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dopMyna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEANIbHBIX 3aJa4 IPUKJIAJHOI0 XapakTepa.

HenpepoiBHble QpyHKIIMN 1 UX cBOiicTBa. ToukM pa3pbiBa. ACUMNOTOTHI IPaUKOB (PYHKIUIL.
CaoiicTBa (hyHKUIMH HENpPEPBIBHBIX HA OTpe3Ke. MeToa MHTEepBajiIoOB JUIsl pEUIeHHs] HEPAaBEHCTB.
[TpuMeHeHHEe CBOWCTB HEMIPEPBIBHBIX (DYHKLUHN JIUIs peIIeHHs 3a/1a4.

[TepBast u Bropas nmpousBojaHble pyHKIMH. OnpeneneHue, reoMeTpUIecKuil U PU3NIeCKHit
CMBICI POU3BOAHON. YpaBHEHUE KacaTebHOM K rpa@uKy QYHKIIMH.

[TpousBoHbIE 31eMeHTapHBIX QyHKIMH. [Ipor3BogHAS CYyMMBI, MPOU3BEIEHUS, YACTHOTO U
KOMIO3UIMH (YHKIHH.

MHo:kecTBa M JIOTHKA
MHOkeCTBO, Olepaly HaJl MHOXECTBaMU M UX cBoicTBa. Jlmarpammel Ditnepa—BenHa.

[IpuMeHeHrne TEOpPETUKO-MHOKECTBEHHOIO amnmnapara JJis ONHUCAaHUS PEabHBIX MPOLECCOB U
SIBJICHUI, IPU PELICHNH 3aJa4 U3 JPYTUX Y4eOHBIX IPEIMETOB.



Omnpenenenue, TeopeMa, CBOHCTBO MAaTEMaTHIECKOT0 00BEKTA, CIICICTBUE, TOKA3aTEIbCTBO,
paBHOCI/IJIBHbIe ypaBHeHI/ISI.

11 KJIIACC

Yucjia ¥ BBIYHCIEHUSA

Harypanpuple u wnensle uucna. [IpuMeHeHHMe NPU3HAKOB JEIUMOCTH IIEJBIX YHUCEN,
HauOonbui obmumi aenutensd (nanee — HOJl) n naumenbiee obiiee kpatnoe (aanee — HOK),
OCTaTKOB 110 MOJIYJII0, JIrOpuT™Ma EBKIIM/Ia 11t pereHus 3a4a4 B LEJIbIX YHCIIaX.

KomrutekcHble umcnma. AunreOpanueckas W TPUTOHOMETpUYecKas (GOpMBI  3amucu
KOMIUIEKCHOTO yucia. ApupMeTHUECKHE ONEpalud ¢ KOMIUIEKCHBIMU unciaMu. M3o0paxkeHnue
KOMIUIEKCHBIX YHMCEI Ha KOOPAMHATHOH miockocti. Popmyna Myaspa. Kopau n-oii crenenu us3
KOMIIZIEKCHOI'O 4HCJIa. HpI/IMCHeHI/Ie KOMIUJICKCHBIX YHCCIT I pCIICHUA (bHBI/II-IGCKI/IX u
TeOMETPUYECKUX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

Cucrtema u COBOKYITHOCTb ypaBHeHI/II\/JI U HCPABCHCTB. PaBHOCHIBHBIC CHCTEMBI U CHCTEMBI-
CIICACTBHA. PaBHOCHIBHEBIE HCPAaBCHCTBA.

O100p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHMH C IOMOIIBI0 TPUTOHOMETPHUECKON
OKPY’KHOCTH. Pernienne TpuroHoMeTpuyeCcKuX HEPaBeHCTB.

OcHOBHBIC MCTOJbI pCHICHUA MMOKA3aTCIbHbBIX U J'IOFapI/I(i)MI/I‘IeCKI/IX HCPaBCHCTB.
OcHOBHBIC MCTOJbI pCHICHUA UPPALIUNOHAJIBHBIX HCPABCHCTB.

OCHOBHBIE METO/BI PEILIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHbBIX U JOrapu(MUUECKUX YPaBHEHHI.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHre ypaBHEHHN, CUCTEM M HEPAaBEHCTB K PELICHUI0 MATEeMaTHYECKUX 3a1ad U
3aJa4 M3 pazUYHbIX oOOyiacTell HayKu M pealbHOW >KU3HU, HMHTEpHpEeTalus IMOJyYeHHBIX
pe3yabTaToB.

DOyHKUUH U rpaduKu

I'paduk xommnozunmu ¢yHkuuil. ['eomerpuueckue oOpa3bl ypaBHEHUIl M HEPaBEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Ipa(uKH.

['paduueckue MeTOIbI peLICHHUs YPaBHEHUH U HEpaBEHCTB. I 'paduueckie MeToIbl pelieHus
3a[a4 ¢ IapaMeTpamH.



Hcnonb3oBanne rpaukoB (YHKIHMA 71 WCCIEIOBAHUS IPOIIECCOB W 3aBHCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PeallbHON KHU3HH.

Hayaia MaTeMaTH4eCKOr0 aHAJIU3a

[TpuMeHeHHne TPOU3BOAHON K MCCIETOBAHUIO (PYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxnenne HanOobIIero 1 HAMMEHbBLIETo 3HaYeHNH HeNTPephIBHOM (DyHKIIMM Ha OTpe3Ke.

[IpuMeHeHne TMPOM3BOAHOM IS HAXOXKIACHUS HAWIY4IIEr0 PEIICHUS B TPHKIATHBIX
3aja4ax, s ONpeNeNICHHS CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (GOpMYIOH HIIH
rpaduKoMm.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO IEepBOOOpa3HBIX. [lepBoOOpa3HbIC AIEMEHTAPHBIX
¢dynkuuid. [TpaBuiia HaX0XKIEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuyeckuil cMbIC MHTErpaia. BeraucieHne onpeneaéHHOro WHTerpaia
no ¢popmyne Hetorona-Jleiioauma.

[IpumeneHue wuHTerpajga Mg HAXOXKICHHUS IUIOMIAeHd MIOCKUX Quryp u oO0BEMOB
F€OMETPUUECKHUX TEJI.

[Tpumeps! pemennii nuddepeHIaTbHBIX ypaBHeHHH. MaTeMaTH4ecKoe MOJICITUPOBaHHE
peabHBIX MIPOLIECCOB C MOMOILBIO AU(PepeHInaNbHbIX YPaBHEHUH.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3MIMHU  OOydaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4YJIEHa POCCHUICKOro 0OIIecTBa, MPEACTABICHHE O MAaTEeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeayp TIpakJaHCKOTO oOIiecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJECUCTBOBATH C COLMAIBHBIMU HHCTUTYTAaMH B
COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUYECHUEM;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCHICKON TPaXTaHCKOW MICHTUYHOCTH, YBAKECHHS K TMPOIIJIOMY H
HACTOAIIEMY POCCHUIMCKONW MaTeMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKECHHUSIM POCCUUCKUX
MaTeMaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE ITUX JOCTHKEHUU B

JIpYruX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHUE  JIyXOBHBIX  IICHHOCTEH  POCCHHCKOr0  Hapoma, CHOpMHUPOBAHHOCTH
HPAaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO IMOBCACHU, CBA3AHHOI'O C MPAKTUYCCKUM IMMPUMCHCHUCM
JOCTHXKCHUI HAyKH M JCATCIBHOCTBIO YYEHOrO, OCO3HAHHWE JIMYHOTO BKIIAJa B IMOCTPOCHHUE
YCTOWYMBOTO OyIyIIETO;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

9CTCTUYCCKOC OTHOMICHUC K MUPY, BKIIIOYaA 3CTCTUKY MATCMATHYCCKUX SaKOHOMepHOCTef/’I,
O6’B€KTOB, 3aJa4, pemeHHﬁ, paCCYX(HeHHﬁ, BOCIIPUUMYHUBOCTh K MAaTEMaTHYCCKHUM acCIICKTaM
pa3InYHbIX BUIOB UCKYCCTBA,

5) puzuveckoro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHS IPUMEHATh MaTeMaTUYECKUE 3HAHUS B UHTEPECax 3/[0pPOBOTO
u Oe3omacHOr0 00pasza XH3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOAaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryigpHas (u3nuecKkas akKTUBHOCTB),
($U3HYECKOE COBEPIICHCTBOBAHKE ITPH 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIIBHOM JCITEILHOCTHIO,

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH TPYJOJIIOOUs, HHTEPEC K pa3nyHbIM chepam
po(heCcCHOHANIBHOM JESITEIbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ NMPUIIOKEHUSMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymielt mnpodeccu U peaTu30BbIBaTh COOCTBEHHbBIE
JKU3HEHHbIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTE€MaTHYeCKOMY OOpa3OBaHHIO H
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTUYeCKOI HalpaBIeHHOCTH;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh  HKOJIOTUYECKON KYyJIbTYpbl, TOHUMAaHUE BIMSHHUS COLUAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHUE
[J100aJIbHOTO XapaKTepa IKOJIOTUYECKUX Po0OIieM, OpUeHTAIMsI HAa TPUMEHEHNE MaTeMaTHUECKUX
3HAHUH 115 pereHus 3a7a4 B 00J1aCTH OKpY Karolle cpe/ibl, IIIaHUPOBAaHUE MOCTYIIKOB U OLIEHKU
MX BO3MOXHBIX MOCJEICTBUMN AJI OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOILECTBEHHOW MPAKTUKH, MOHHMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, HTANOB €€ Pa3BUTHUS U 3HAYUMOCTHU JUIS PA3BUTHS LIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKHA M MaTEMaTH4YECKON KyJIbTYypOH KaK CPEICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYIIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO AEATEIbHOCTh NHIUBUAYAIbHO U

B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS
Ba3zoBble JJornuyeckue aeiicTBus:

BBISBIIATD W XapaKTepU30BaTh CYIIECTBEHHbIC HPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy MOHATHAMH, (OpPMYyIUpOBaTH ONpEACICHUS  MOHSATHH,
yCTAQHaBJIMBATh CYLIECTBEHHBIH IpPHU3HAK KIACCU(PUKALMM, OCHOBAaHMS JUIl OOOOLICHUS WU
CpPaBHEHUs1, KPUTEPUU IIPOBOJMMOIO aHAJIU3A;

BOCIPUHUMATh, (POPMYIHpPOBATH U MPEOOpPa3OBBIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBIABJIATE MATCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU W IIPOTUBOPCHUSA B (1)aKTaX,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IpejlaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

ACJIaTb BBIBOABI C HCIIOJIb30BAHHWEM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOSaKHIOqCHHﬁ, YMO38.KJ'IIO‘I€HI/II‘/‘I 110 aHaJIOTHUH,

MIPOBOMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUICCKIX YTBEPKICHUH (TIPSIMBIE U OT
IIPOTUBHOI0), BBICTpPAaMBaTh AaApPryMEHTAIMIO, NPHUBOIUTH MPUMEPBl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHo 3ajauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAALINH ¢ YYETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPUEB).

Ba3oBbie ncciaenoBarebcKkue 1eHCTBHUA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATEIbCKUN HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh
BOIPOCH], (UKCUPYIOIIME NPOTUBOpEUHe, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHUpPOBATH TMIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MPOBOJAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXITY 00bEKTaMU, IBICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIICHHS W BBIBOJBI 10 Pe3ysIbTaTaM MPOBEIEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
00001IeHN;

MMPOrHO3UPOBATE BO3MOXKXHOC PA3BUTUC NPOUCCCA, 4 TAKIKC BbIABUTATh HPCAIIOJIOKCHUSA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ undopmanmeii:

BBISBJIATH ,ZIG(bI/IHI/ITI)I I/IH(i)OpMaHI/II/I, JaHHBbIX, H€O6XOJII/IMI)IX JJIs1 OTBETA HAa BOIIPOC U JJIA
pCUICHUs 3a/1a4u;

BbIOMpaTh MHGOpPMALMIO M3 HUCTOYHUKOB  Pa3IMYHBIX THUIIOB, AHAJIM3UPOBATb,
CHCTEMaTH3UpOBaThb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBIICHHUS,



CTPYKTYpPHPOBaTh HH(POPMALINIO, IPEACTABIATH €€ B PA3IHUHBIX POpMax, WITIOCTPUPOBATH
rpaduvecKku;

OLICHUBATh HAASKHOCTh HHGPOPMAIMKM IO CAMOCTOSITEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSM.

KomMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE NeiCTBUSA
Oo0menue:

BOCIIpUHUMATL U (1)OpMyJII/IpOBaTI) CYKACHUA B COOTBCTCTBHU C YCIOBUSAMHU U LCIIAMU
06H_[6HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOI TOYKY 3pPCHHA B YCTHBIX M ITMCbMCHHBIX
TCKCTaXx, 1aBaThb MMOACHCHHS 110 XO4Y PCUICHUA 3a/la4, KOMMCHTUPOBATH HOJIy‘ICHHI:IfI pE3YJIbTAT,

B X0Jie¢ 00CY)XJIeHUsl 3aJlaBaTh BOIPOCHI IO CYLIECTBY OOCYXIAaeMOM TEMbl, MPOOIEMBI,
pelmaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PEILICHHs], COMOCTaBISITh CBOU
CYXKJICHUSI C CYXACHUSIMHU JPYTHX YYACTHUKOB JAHAIIOra, OOHAPYKMBATh PA3IMYUE U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIHPOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJICTaBISITh PE3YNbTaThl PEIICHUs 3aJauyd, SKCIEPUMEHTa, HCCIEAOBaHHUSA, MPOEKTa,
CaMOCTOSITEJIbHO BEIOMPATh (hOpMAT BRICTYIUICHUS C YUETOM 3a]1a4 MPE3EHTAIMU 1 OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMPATh CIOCOO pelIeHUs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4€TOM HOBOM HMH(DOpMALINH.

CﬂMOKOHTpOJ’Ib, IMOLMOHAbHbII HHTEJJIEKT:

BJIaJIeTh HaBbIKAMHU MO3HABATEILHOM pe(I)J'ICKCI/II/I KaK OCO3HaHUs COBCPUIACMbBIX JIeHCcTBUN U
MBICJIIMTCJIIBHBIX ITPOLECCOB, UX PE3YJIBTATOB, BJIAJICTH criocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA
nmponecca 1 pe3yjibTata pCiCHUA MaTeMaTU4eCKOi 3aaa4u;

npeaABuACTbL TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTH IIpU PCHICHUHW 3aJa4ud, BHOCUTH
KOPPEKTHUBBI B ACATCIIBHOCTL Ha OCHOBE HOBBIX O6CTO$IT€J'H)CTB, JaHHBIX, HaﬁHeHHBIX OIHI/I6OK,
BBISIBJICHHBIX pr,Z[HOCTCI\/'I;

OLCHUBATb COOTBETCTBUC PC3yjibTaTa LCIN U YCIOBUAM, OOBACHATH MIPHUYUHBI JOCTUKCHHUA
UM  HCHOCTHUIKCHUA  PE3YyJIbTATOB ACATCILHOCTHU, HAXOIUTH OH_II/I6Ky, AaBaTb  OLICHKY

MpUOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eATEJbHOCTD:



MOHUMATh U UCIOJIL30BATh MPEUMYINECTBA KOMAHIHON M WHIMBHIYAIbHOH PaOOTHI MpU
peliCHUN yqe6Hbe 3aaa4, I[PUHHUMATL MLCJIb COBMECTHOU ACATCIBHOCTH, [IJIAHUPOBATH
OpraHM3alli0 COBMECTHON paboThl, pacmpeaessTh BUAbI paboT, JOTOBapHBAThLCS, OOCYXIaTh
MIPOILIECC B PE3YJIbTAT PA0OTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYHNOBBIX (hopmax paboThl (00CYXICHHs, OOMEH MHEHHIA, «MO3TOBBIC
IITYPMBI» U HHBIE), BBITOJIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU ICHCTBUS C IPYTUMH

YJICHAMHA KOMaHJbI, OLICHWBAaTh KAayeCTBO CBOETO BKJa/Ja B OOLIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K konumy o0yuyenus B 10 kiacce oOydaroluiics MNOMYYUT CIEAYIOLIUE IPEIMETHbIE
pe3yabTaThl IO OTAEIBHBIM TeMaM padoueil mporpaMMel y4eOHOTo Kypca «Anrebpa u Hadana
MaTeMaTHYECKOro aHAJIN3ay:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJHO ONEpPUPOBATH MOHATUSIMH: PAllMOHAIBHOE YUCIIO, OECKOHEUHas MepruoJuYecKas
NpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAaIlMOHAIBHBIX M JIEHCTBUTEIBHBIX

Yuceili, MOAYJIb JICHCTBUTEIIEHOTO qucia,

MPUMEHSTH IPOOU M TIPOLICHTHI VISl PEIICHHS MTPUKIIAIHBIX 3a1a4 U3 Pa3IUYHBIX OTpacien
3HAHUU U pEAIbHOM )KU3HH;

MPUMEHSTh TPUOIMKEHHBIE BBIUMCICHHS, MpaBHJIa OKPYTIEHUS, MPUKUAKY U OILEHKY
pe3yJyibTaTa BIYUCICHHUI;

CBO60,I[HO OneprupoBaTh IMOHATHCM: CTCICHL C MCJIBIM II0KA3aTCJIEM, HCIIOJb30BATh
11(019,€0P1$20114%10) q)OpMy 3allUCH JICMCTBUTCIBHBIX YHCET IJid pelICHUA NPaKTHYCCKUX 3aJad U
MMPpEACTaBJIICHUA NAHHBIX,

CBO60I[HO ONCpUPOBATH ITOHATHUEM: apI/I(I)MCTI/ILICCKI/II\/'I KOpPCHb HaTypaHLHOﬁ CTCIICHU,

CBO60}IHO ONEpHUpPOBATH NOHATUEM: CTCIICHDb C PAIlMOHAJIbHBIM IMOKA3aTCIIEM;

CBOOOJTHO ONEpUPOBATh TOHSATHSIMH: JoTapu(dM 4YHCIA, NECITUYHBIE W HATypalbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC YHCIOBOTO
apryMeHrTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YMCIOBOIO apryMeEHTa.

YpaBHeHUsS M HEpaBEeHCTBA:



CBOOOJHO OMEPUPOBATH MOHITUIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, PABHOCHUIIbHBIE
YpaBHEHHUS U yPaBHEHUS-CIIEJICTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

OPUMEHSTh Pa3IMYHbIE METOJAbl PEHICHUS PALMOHAIBHBIX U JPOOHO-pAlMOHATBHBIX
YPaBHEHHUM, IPUMEHATh METOJ, MHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

CBOOOJHO OMNEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW MEePEeMEHHOW, MHOTOWIEH C
1enbIMU Kod(puimeHTaMu, KOpHU MHOTOYJICHA, IPUMEHSTH JICJICHHEe MHOTOYJICHA HA MHOTOWICH
¢ ocTaTKoM, TeopeMy be3y u Teopemy Buera s pemienus 3anay;

CBOOOJHO ONEpUPOBATH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuIla,
ONpEeNeNauTeNb MaTpullbl 2 X2 W €ro IeOMETPUYECKHH CMBICI, HCIOJIb30BaTh CBOMCTBA
onpeaenuTenst 2 X 2 Juis BBIYUCIEHUS €r0 3HAYEHUs, IPUMEHSTh ONpPEAEIUTENN IS PEIleHus
CHUCTEMBbI JIMHEHHBIX YPAaBHEHUMN, MOJAEIHUPOBATh PEAlbHbIE CUTYallUd C IOMOUIbIO CHUCTEMBbI
JUHEHHBIX YpaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOIIbIO MaTpull H
ONpeIeTUTENEH, UHTEPIIPETUPOBATH IMOJTYUYEHHBIN pe3yJIbTaT;

HCITOJIL30BaTh CBOMCTBA JIEHUCTBUM C KOPHAMU TJIA npeoGpa30BaHI/1;1 BBIpa)KeHHﬁ;

BBIIIOJIHATH Hp606p330BaHI/IH YHCJIOBBIX BBIpa)KeHHﬁ, coacpKammx  CTCIICHU C
palrOHaJIbHBIM ITOKAa3aTCIIEM;

UCIOJIBb30BaTh  CBOMcTBa  JlorapudMoB  Juis  1peoOpa3oBaHUS  JOrapUPMHUECKUX
BBIPAKECHMUI;

CBOOOZAHO  OmepupoBaTh  TMOHATUSMHU:  HUPPALMOHAIbHBIE,  IOKa3aTelIbHblE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUYecKHue  QopMyibl A npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOZHO ONEpPUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, MPUMEHSIThH
HEo0X01uMble (OPMYIIBI IS peIlIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOZACIIMPOBATE PCAJIBHBIC CHUTyallUM Ha SA3bIKC aJ'II‘erLI, COCTaBJISITb  BBIPAXKCHUS,
YpaBHCHUsA, HCPABCHCTBA 110 YCJIOBUIO 3ajJadyd, HCCIECAO0BATH IIOCTPOCHHBIEC MOJACIN C
HCIIOJIb30BAHUECM allliapara aJ'II‘C6pBI.

DyHKIUHA U TPaGUKH:

CBOOOJHO ONEepUpoBaTh MOHATUAMHU: (QYHKIHS, CHOCOObI 3aJaHusl (PYHKIHMH, B3aUMHO
oOpatHble (QyHKUIMH, KOMMO3UIUSA (yHKIMHA, rpaduk (yHKIHMH, BBIIOIHATH 3JEMEHTapHBIE
npeoOpa3zoBanus rpaduKkoB PyHKINIA;

CBOOOJHO ONEpUpOBaTh MOHATHUAMU: OOJACTH ONpPENEICHHUS M MHOKECTBO 3HAYEHUI
byHKIMY, HYJIU QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OMEpUPOBATH MOHATHSAMH: 4YETHbIE U HEUYETHBIE (YHKUUHU, MEPUOAUYECKUE
GYHKIIUM, TPOMEXKYTKH MOHOTOHHOCTH (YHKIMU, MaKCHMyMbl W MHHHUMYMBI (DYHKIIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUN Ha TPOMEXKYTKE;



CBOOOIHO OIEpPHUPOBATh MOHATHAMH: CTETEHHAs (QYHKIUS C HATYpaJdbHBIM MU LEJIBIM
nokasareseM, rpaduk CTeNeHHON (YHKIMHM C HAaTypaJbHBIM M LIEJBIM MOKa3aTejeM, rpaduk
KOPHS N-0i CTENeHN KaK QYHKIIMK OOpaTHOW CTENEHHU C HATypAJIbHBIM ITOKa3aTeleM;

ONEepUpPOBaTh MOHATUSMH: JIMHEWHas, KBaJpaTH4Has U JApoOHO-IMHEHHas (yHKUIUH,
BBITOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAaHUE U IOCTPOCHUE UX TPA(UKOB;

CBOOOJTHO ONEpUPOBATh MOHATHUAMU: TOKa3aTeJdbHAas U Jorapupmuueckas (QyHKIHH, UX
CBOICTBa U rpadUKH, UCIOJIB30BATh UX IPA(UKH JIJIsl pEHICHHs YPABHEHUIA;

CBOOOJTHO OIEPUPOBATH TMOHATUSMHU: TPUTOHOMETPHUYECKAs] OKPY)KHOCTb, OIpeIesiCHHE
TPUTOHOMETPUUECKUX (PYHKIIHI YUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipauku (QYHKUUH [UIs MCCIEeIOBaHMS MPOLIECCOB M 3aBUCUMOCTEH Ipu
pelIeHNnH 3a/1a4y U3 JAPYTUX y4yeOHbIX NMPEAMETOB U PEAbHOM KMU3HM, BBIpaXKaTh (OpMyliaMu
3aBHCHUMOCTH MEXKIY BEJIMYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO ONEpPUPOBATH MOHATUAMH: apudmernyeckass U T€OMETpUYecKash Iporpeccus,
0eckoHEeuHO yOBIBaIOIasi FeOMETPUYECKasi MPOrpeccHsi, TMHEHHBIH U SKCIIOHEHLIUANBHBIM POCT,
(dopMyJia CI0KHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

HCIIOJIB30BAaTh MTPOTPECCUU JJIsl PELICHUS PEANIBHBIX 3a7a4 IPUKIIAHOTO XapaKTepa;

CBOOOZHO  ONEpUPOBATh  MOHATHUSIMHU:  IOCIIEJOBATEIBHOCTh, CHOCOOBI  3aJjaHUs
MIOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE U OTPAaHUYEHHBIE TI0CIEA0BATEIBHOCTH, [IOHUMATh OCHOBBI

3apOXKACHUA MATCMATHYCCKOI'0 aHaJIn3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: HENpPEpbIBHbIE (YHKIMM, TOUKU pa3pbiBa rpaduka
(GYHKIIUHM, aCUMIITOTHI rpauka QyHKIUY;

CBOOOJHO ONEpUPOBATh MOHATUEM: (YHKLUS, HENpepblBHAs HAa OTpE3Ke, MPUMEHSTbH
CBOWCTBA HEMPEPBIBHBIX (YHKLUH /17151 peIIeHHs 3a/]1a4;

CBOOOJTHO ONEepUpoOBaTh TMOHATHSAMM: TepBasi W BTOpas MPOU3BOJAHBIE (PYHKIUH,
KacaTesbHas K rpa@uky QpyHKINU;

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BECHHUS, YACTHOTO U KOMIO3ULIUH JBYX (DYHKITHH,
3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINA;

HUCIIOJIBb30BaTh FeOMeTpI/I‘—IeCKI/Iﬁ u (1)I/ISI/IV-ICCKI/II\/II CMBICJT HpOHBBO)IHOﬁ JJISL peIHeHI/ISI 3aaa4.
MHuoskecTBA M JIOTUKA:
CBOOOIHO OTEPUPOBATH MOHATHUSMU: MHOKECTBO, OTIEpaIlii HaJl MHOKECTBAMHU;

HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Jjisl ONUCAHUS peajbHbIX MPOLIECCOB U
SBJICHUH, IPU PELICHUU 3a]1a4 U3 IPYTUX y4eOHBIX MPEIMETOB;



CBOOOJHO OIEpPUpPOBaTH MOHATUSMU: OIpeAeNieHHe, Teopema, ypaBHEHUE-CIECTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCWIBHBIE ypaBHEHHUA U
HEPABEHCTBA.

K xonmy oOydenmss B 11 KJjacce oOydarOmMICS TOJYYUT CICIYIONIME MPEAMETHBIC
pe3yJbTaThl IO OTACIBHBIM TeMaM paboueill mporpamMmbl y4eOHOTO Kypca «AnreOpa W Havaia
MaTeMaTHYECKOIo aHallu3ay:

Yucya 1 BLIYUCJICHUSA:

CBOOOJHO OIEpPUPOBATH MOHATHSMHU: HATypalbHOE W 1E€JI0€ YHCIO0, MHOXKECTBA
HaTYpaJIbHBIX U LEJIbIX YHCEJ, UCIIOJB30BaTh NMPU3HAKU Aenumoctu nensix yucesn, HOJ u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUs 3a7a4, IPUMEHATh alroput™ EBkinnaa;

CBO6OI{HO OIICpHUPOBATH ITOHATUCM OCTATKa 110 MOJAYJII0, 3alIMChIBATh HATYPAJIbHBLIC YUCJIa B
Pa3JIMYHBIX ITO3UIHUOHHBIX CUCTCMAX CUUCIICHUS;

CBOOOZHO OMNEPHPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIO W MHOMXECTBO KOMIUIEKCHBIX
YHCell, IPEJICTABIATh KOMIUICKCHBIC YHCIIA B aJireOpandeckoidl U TPUTOHOMETPHUECKOH (opme,
BBITMOJHATH apu(METHUYECKIE ONEpallii ¢ HUIMH U U300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHUs M HEpaABEHCTBA:

CBO6OI[HO OIICpHUpPOBATH TTOHATUSAMMU: HppalMOHAJIbHBIC, IIOKa3aTCJIbHbIC n
J'IOI‘apI/I(I)MI/ILICCKI/Ie HEPAaBCHCTBA, HAXOJUTH UX PCHICHUSA C TIOMOIIBIO PABHOCUJIBHBIX IICPEXOJ0B;

OCYHICCTBJIATDH OT60p KOpHeﬁ IIpu pCHICHUH TPUTOHOMCTPUUICCKOTO YPABHCHUS;

CBO6OI[HO ONeprupoOBaTh IMOHATHEM TPUTOHOMETPHUYICCKOC HCPABCHCTBO, IMPUMCHATH
H€06XOZ[I/IMBI€ q)OpMYJ'IBI JJIg pCIICHHS OCHOBHBIX TUIIOB TPUTOHOMETPHUUYCCKHUX HCPABCHCTB,

CBOOOJIHO OINEPHUPOBATH MOHATUAMHU: CHCTEMa U COBOKYITHOCTb YPaBHEHUH U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI 1 CUCTEMBbI-CIICACTBHS, HAXOAUTh PEHICHHsI CHCTEMBI M COBOKYITHOCTEN
palMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENBHBIX U JIOTAapU(PMUYECKHX ypaBHEHMHA U
HEPABEHCTB;

peumiate panuOHaJIbHBIC, HWPpPAIUOHAIBHBIC, ITIOKa3aTCJIbHBIC, J'IOl"apI/ICbMI/I'-IeCKI/Ie n
TPUTOHOMCTPHUYCCKUC YPAaBHCHUSA U HCPABCHCTBA, COACPIKAIINEC MOAYJIHN U ITAPaMCTPHI;

MPUMEHSTH rpaduyecKue METObI 1JIsl pEeLIeHHs] YPaBHEHUI U HEPABEHCTB, a TAKXkKe 3a/1a4 C
napamMeTpamu;

MOZACIIMPOBATE PCAJIBHBIC CHUTyallUd Ha SA3bIKC anrerLI, COCTAaBJISITb  BBIPAXKCHUS,
YpaBHCHUS, HCPABECHCTBA U UX CUCTCMBI 110 YCIIOBHUIO 3a/1a4, UCCICAOBATH TIOCTPOCHHBIC MOJICIIN

C MCIIOJIb30BAaHHUEM arrapara anreOpbl, HHTEPIPETUPOBATh MOTYUYCHHBIH pe3yibTar.

DyHKIUHA U TpaGUKH:



CTPOUTH TpadUKU KOMITOZUIMHM (YHKIIUNA C TTOMOIIBIO AJIEMEHTApPHOTO HMCCIICIOBAHUS U
CBOMCTB KOMITO3HIIUHU ABYX (DYHKITHIA;

CTPOUTH TeOMETpHUECKre 00pa3bl ypaBHEHUN M HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;
CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUECKUX (DYHKITHIA;
NPUMEHSTh PYHKINU AJI MOJICTHUPOBAHUS U UCCIIEIOBAaHUS pealbHBIX IPOILIECCOB.
Hauvana maremaTH4yeckoro aHajamsa:

UCIIOJIb30BaTh IPOM3BOJIHYIO JUI HCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTb H
KCTPEMYMBI;

HAXOWTh HAUOOJIbIIICC U HAMMCHbIIIEE 3HAYCHHS (DYHKIIMKA HEITPEPHIBHON Ha OTPE3KE;

MCII0JIb30BAaTh IPOU3BOIHYIO JUIS HAXOXKICHHUS HAMTYYIIEro PEIICHUs B IPUKIIATHBIX, B TOM
YHCIIE COIUATBHO-DKOHOMUYECKHX, 3a/1a4ax, Il ONPEICIICHUS CKOPOCTH U YCKOPEHUS TIpoIiecca,
3aJJaHHOr0 (hOPMYJIOH WK TpadUKOM;

CBOOOHO ONEPHUPOBATh MOHATUSIMHU: TIEpBOOOpa3Hasi, ONPeACIEHHBIN HHTErPall, HAXOUTh
NepBOOOpaA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTETpas 1o Qopmyne HproToHa-
Jletibuua;

HAXOAUTh IJIOLAAN MIOCKUX (GUTYP U 00OBEMBI T€J C TOMOLIBIO0 UHTETpaia;

UMETh TPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHA HA TPUMEPE COCTABJICHUS
muddepeHIMaTbHBIX YpaBHEHU;

peliaTth NPUKIAAHBIC 3ada4YU, B TOM YHUCIIC COLHAIIBHO-3KOHOMUYCCKOTO U (1)I/I3I/I‘ICCKOFO
XapakTepa, CpeaACTBAMA MAaTEMATUYCCKOT'O aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanMeHOBaHue pa3ziesioB ¥ TEM IPOrpaMMbl KosinyecTBOo 4acoB JdyieKTpoHHbIE (UPPOBLIE)
n/m Bcero KonTposbHble — [lpakTuyeckue o6pasoBaTeJIbHbIe PeCypCEl
paboThI paboThI
1 MHO0KeCTBO JIelCTBUTENbHBIX YUceJl. MHOro4JIeHbl. 24 1
PanjpoHasibHbIe ypaBHEHUS U HepaBeHCTBA. CUCTEMbI
JIMHENHBIX YPaBHEHU U
2 ®yHKuuU U rpadpuku. CTeneHHass QyHKIUS C LeJIbIM 12 1
MoKa3aTeJieM
3 ApudMeTHuecKu KOpeHb N-0M CTeneHU. MppanuoHaibHble 15 1
ypaBHEHUs
4 [lokazaTenbHas pyHKUs. [lokazaTe/bHbIE YpaBHEHUS 10 1
5 Jlorapudpmuueckas pyHkuus. Jlorapudmudeckre ypaBHeHUS 18 1
6 TpuroHomeTrpuyeckre BbIpaKeHUA U yPaBHEHUSA 22 1
7 [locsieq0BaTENIbHOCTH U IPOTPECCUU 10 1
8 HenpepriBHble dyHKIuU. [IponsBoaHas 20 1
9 [loBTOpEeHUEe, 060011eHHE, CHCTEMATH3alMsl 3HAHU I 5 2
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 136 10 0
11 KJIACC
Ne HauMeHoBaHue pa3/iesioB U TeM IPOTrpPaMMbl KosinuecTBo 4acoB JneKTpoHHBIE (IIUPPOBBIE)
n/m Bcero KoHTpoJibHBIE [IpakTuyeckue 06pasoBaTe/IbHblEe PECypChl
paboThl paboThl
1 UccnenoBanue GyHKIUH C TOMOIIBIO TPOU3BOJHOM 22 1
2 [lepBoo6pa3Hasi U UHTerpasl 12 1
3 ['padrku TpuroHoMeTpruieckux QyHKIUM. 14 1
TpuroHomeTpuveckre HepaBeHCTBA
4 WppanuoHa/ibHbIE, TOKa3aTebHbIE U JIOTapUPMUUECKHE 24 1

HepaBEeHCTBaA



Ne HaunMeHoBaHUe pa3aesioB U TEM IMPOrpaMMbl KosinuecTBO 4acoB

n/n Bcero KoHTpoJsibHEBIE [IpakTryeckue
paboThl paboThl
KommiekcHble yrcia 10 1
HatypaJsibHble U 1iesible yucaa 10 1
CrcTeMbl paliMOHaIbHbBIX, UPPAllMOHANbHbBIX TOKA3aTeJbHbIX U 12 1
JjorapupMuUYeCcKUX ypaBHEHU
8 3aZjayy ¢ mapaMeTpamu 16 1
9 [ToBTOpEeHME, 06061eHHE, CUCTEMATHU3AIUSA 3HAHU U 16 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0

AnexkTpoHHbIe (LUPPOBHIE)
06pa3oBaTesibHbIE PeCYPChl
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