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HHOACHUTEJBHASA 3AIINCKA

VY4eOHblIif Kypc «Anredpa 1 Hauansa MaTeMaTUYECKOTO aHAIHM3a» SIBISIETCA OJHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEHEro 00IIero oopa3oBaHusl, TOCKOJIBbKY, C OJHOU
CTOpPOHBI, OH 00ECIeYnuBaeT UHCTPYMEHTAIbHYIO 0a3y i1 U3YYEHHUsS BCEX €CTECTBEHHO-
Hay4YHbIX KYpCOB, a C JpYrol CTOpPOHBI, (OPMHUPYET JIOTUYECKOE M a0CTPAKTHOE
MBIIUICHHE OO0YyYalouMxcs Ha YypOBHE, HEOOXOAMMOM JJisi OCBOCHHSI WH(GOPMATHKH,
0OIIIeCTBO3HAHMSI, WCTOPHUH, CIOBECHOCTH W JPYTUX JUCIMIUIMH. B pamkax HaHHOTO
y4eOHOTro Kypca oOydYarouidecsi OBJIaJIEBalOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM
HayKH, KoTopas GopMyJIMpyeT CBOU JOCTHXKEHUS B MaTeMaTH4eCcKoil popme.

VY4eOHblil Kypc anreOpbl U Hauajl MaTeMaTHYECKOTO aHallh3a 3aKJaJblBa€T OCHOBY
JUIA YCIIEITHOTO OBJIQJCHHS 3aKOHaMU (PM3UKH, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX
TEHJACHLUN Pa3BUTUS SKOHOMUKHU U OOIIECTBEHHOM JKHU3HHU, [TO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOIb30BaTh HMX
JUIs JanbHEenIero oopa3oBaHusi U B MOBCEAHEBHOM KU3HU. B TO ke BpeMs OBIaJICHUE
a0CTpaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKUMSMH ainreOpbl U MaTeMaTHU4ecKOro
aHalIM3a pPa3BUBAET yYMEHUE HAXOIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb,
JIOKa3bIBaTh YTBEPXKICHUS C IIOMOILIBKD MHAYKIMM M PACCYyXKIaTb JEAyKTHUBHO,
MCIT0JI30BaTh 0000IIEHNE U KOHKPETU3AIUIO, a0CTparupoBaHUE U aHAJIOTHIO, GOPMUPYET
KpEAaTUBHOE U KPUTHUYECKOE MBIIUICHUE.

B xone n3yuenus yueOHOro Kypca «AnreOpa U Hayajga MaTeMaTHYECKOTO aHAJIN3a»
oOydJarorrecs: mMoJIy4aroT HOBBIM OMBIT PEIICHUs MPUKIAIHBIX 3a7a4, CAMOCTOSITEIIBHOTO
INOCTPOCHHUSI ~MATEMATHYECKUX  MOJENIEN  peajbHbIX CHUTyallud, HWHTEpOpeTauuu
MOJIYYEHHBIX PEUIEHUM, 3HAKOMSTCS C MPUMEPAMU MATEMAaTUYECKUX 3aKOHOMEPHOCTEMN B
IIPUPOJIE, HAYKE M MCKYCCTBE, C BBIIAIOIIMMHUCS MATEMATUYECKUMHU OTKPBITHUSIMH U HX
aBTOPAMM.

VY4eOnblil Kypc 00JaaeT 3HAYUTEIbHBIM BOCITUTATEIHHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbIN MaTepual, CliocoOCTBYIOMUNM (OPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaK M uyepe3 cHeuupuky ydeOHOM [eATeTbHOCTH, TpeOyrolen
MIPOJOJKUTEIBHON KOHUEHTPAlMM BHUMAHHs, CaMOCTOSITENIBHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 32 IOJy4YEHHBIN pe3yJIbTarT.

B ocHoBe meronuku oOydeHus anredpe M HayalaM MaTeMaTHYeCKOIro aHajiu3a
JEXKUT EATeTbHOCTHBIA MPUHIUIT O0YUESHHUS.

B crpykType yueOHOro kypca «AnreOpa M Hadajla MaTEMaTHYECKOIO aHaIM3a»
BBIJICJIEHBI CIEAYIOIINE CONEPKATEIBHO-METOOUYECKUE JTUHAN. «HHCIIa U BBIYUCICHUS»,
«Dynkmun u rpadukm», «YpaBHEHHUS W HepaBeHCTBa», «Havama mareMaTHyeckoro
aHanu3a», «MHOKeCTBa U JIOTUKa». Bce OCHOBHBIE COJIEpKATEIbHO-METOAUYECKUE JTUHUN
U3y4aroTCs Ha TMPOTSHKEHUH [JIBYX JIeT OOydeHHs Ha YpPOBHE CpEIHEro OoOIero
o0pa3oBaHUsl, €CTECTBEHHO JOMOJHSSA APYr Apyra U MOCTENEHHO HACHIASICh HOBBIMU
TeMaMHu U pasfenamu. J[aHHBIH ydeOHBINM Kypc SIBISIETCS WHTETPATUBHBIM, MOCKOJBKY
oOBeuHseT B cebe cojepKaHhe HECKOIbKUX MaTeMaTUYeCKHX JUCUUIUIMH, TAaKUX Kak



anredpa, TPUTOHOMETPUS, MAaTEMaTUUECKUN aHAIU3, TEOPHUsI MHOXKECTB, MaTeMaTu4yecKas
noruka u apyrue. [lo Mepe Toro kak oOyuwaromiuecs OBIaJECBAaOT BCE Oosee MIMPOKUM
MaTeMaTHUYeCKUM  ammapaToM, y  HHX  [OCJIeIoBaTenbHO  (opMUpyeTCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb pEallbHON CHUTYalluH,
NPUMEHATh 3HAHMS, I[OJIyYEHHbIE IPU M3YyUYEHUU YYEOHOro Kypca, A pPELIeHUs
CaMOCTOSITENILHO  CHOPMYJIMPOBAHHONW  MaTeMaTHMYeCKOW  3ajadd, a  3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHO-MeTONMYECKass JHHUS «Yuciaa ¥ BBIYUCICHUS»  3aBEpIIacT
(opMupOBaHUE HaBBIKOB HCIIOJIb30BAHUSA JAEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJIO HAYATO
Ha ypOBHE OCHOBHOTI'O 0o0I1ero oopa3zoBanusi. Ha ypoBHe cpemHero oOmiero oopasoBaHus
0cob0e BHUMaHHE ynenseTcs: (OPMHPOBAHUIO HABBIKOB PALMOHAIBHBIX BBIUMCICHUH,
BKJTIOYAIONINX B C€OsI MCIIOJIb30BAHKUE PA3NMYHBIX (POPM 3aMUCH UYWCIIA, YMEHHE IeNaTh
NPUKHUIKY, BBITOJIHATH MPUOIMKEHHBIE BHIYMCICHUS, OLICHUBATh YHCIIOBBIE BBIPAKEHUS,
paboTaThb ¢ MaTeMaTHUYECKUMHU KOHCTAaHTaMU. 3HAKOMble OOydYaromMMCS MHOXKECTBa
HaTypaJIbHbIX, LEJbIX, pPALUOHAIBHBIX M JCHCTBUTEIbHBIX YHCEN JIOMOJIHSIIOTCS
MHOKECTBOM KOMIUICKCHBIX 4YHCel. B KaXIoM M3 3TUX MHOXECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My clieln(DUUECKUE 3aJauH U ONIEPALUU: JISTICHUE HaIle0, OTIEPUPOBAHNE
OCTaTKaMH Ha MHOXECTBE LIEJbIX YHCEN, OCOOble CBOWCTBA pPALMOHAIBHBIX U
UppalMOHAJIbHBIX YHCE, apu(METHUYECKHE OlepaluM, a TakKe HU3BJICUEHHE KOPHS
HaTypaJIbHOM  CTeMeHHM Ha  MHOXKECTBE  KOMIUIEKCHBIX — uucen.  bmaromaps
MOCNIEA0BATEILHOMY PACIIMPEHUIO Kpyra WCHOJIb3yeMBIX YHCEl M 3HAaKOMCTBY C
BO3MOXXHOCTSIMH WX TPUMEHEHUS JJs pEIIeHHs PpasIuvHbIX 3a7ad  (opMUpyeTCs
NpPEJICTaBICHUE O €AMHCTBE MaTEeMaTHKU KaK HayKH U €€ poJM B MOCTPOEHUHU MOAeNe
pealbHOT0 MHpA, IIUPOKO UCIIOIB3YIOTCS 0000LIEHNE U KOHKPETH3aIUsl.

JIluanst «YpaBHEHUS W HEPAaBEHCTBa» pean3yeTcs Ha MPOTSHDKEHUU BCEro oOydeHUs
Ha YpPOBHE CpeJHEero o0mero o0pa3oBaHMs, TOCKOIbKY B KaxKaoM paszaerne [Iporpammbl
OPEeIyCMOTPEHO pEIIeHWe COOTBETCTBYIOUIMX 3adad. B pesynpraTe oOyuaromiuecs
OBJIAJICBAIOT Pa3JIMYHBIMM METOJaMH pELIEHUS pPALMOHAIBHBIX, HPPALUOHAIBHBIX,
NOKa3aTEJbHbIX, JOTapUPMUUECKUX U TPUTOHOMETPUUECKUX YPaBHEHWU, HEPABEHCTB U
CHUCTEM, a Takke 3aJlad, cojepXalux mapaMmeTpsl. [lomydeHHbIE yYMEHHUS UIMPOKO
UCIIONIB3YIOTCSL TIPH HMCCIEA0BaHUU (YHKIUN C MOMOIIBIO MPOU3BOAHOM, MPU PEIICHUU
NPUKIATHBIX 3a7a4 M 3a/ad Ha HaXOXKJIEHUE HAuOONbIIMX M HAUMEHBLINX 3HAUYCHUUN
¢ynkiuu. JlanHas copaep)kaTenbHas JIMHUS BKIIOYaeT B cebs Takke (opMHpoBaHHE
YMEHHI BBITIONHATH pacu€Tel 10 QopmyiaMm, Mpeodpa3oBaHUs pPalUOHAIBHBIX,
UppAIlMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHHH, a TakkKe BBIPAKCHUH,
COJIEp>KaIINX CTENEHU U Jiorapudmel. biaronaps nzydenuro aaredpanyeckoro Marepuasia
IPOUCXOAUT JalIbHEHIee pa3BUTHE ANTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIICHUS
oOyuaromuxcs, (OPMUPYIOTCSI HABBIKM JEIyKTUBHBIX pacCyKI€HUH, paboThl C
CUMBOJIbHBIMH ()OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BHIE
PaBEHCTB U HEpaBEHCTB. AnreOpa npeuiaraet 3pPeKTUBHbIE UHCTPYMEHTHI ISl PELICHUS



NPaKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3a7a4, HarjasigHO JIEMOHCTPUPYET CBOU
BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxaTeabHO-MeToANYeCKast TUHUS «DYHKIHUHU U TpadUKU» TECHO MeperyieTaeTcs
C JpYrUMU JHUHUAMH Y4€0HOTO Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIE 3aJaéT
IIOCJICIOBATENBHOCTh M3y4YEHHs] Marepuana. l3yueHue CTErneHHOM, N0Ka3aTelbHOM,
jgorapupmMuyYecko W TPUTOHOMETPUYECKUX (PYHKIMM, HUX CBOWCTB U Trpadukos,
UCIIOIb30BaHUE (PYHKUMM IS pEIICHUs 3a7ad M3 JPYyruX Y4YeOHBIX NPEAMETOB U
pEAIbHOM KU3HU TECHO CBSI3aHO KAK C MAaT€MaTHUYECKHM aHAJM30M, TaK U C PEIICHUEM
ypaBHEHUN W HepaBeHCTB. [Ipu sToM Oo0ibIIOe BHUMaHHE YAeisieTcss (GOpMHPOBAHUIO
YMEHUSI BBIpaXKaTh (OpMylIaMH 3aBUCUMOCTH MEXIy pa3IuYHbIMU BEJTUYHMHAMH,
UCCIIEJIOBATh  IMOJyYEeHHBbIE (PYHKIMH, CTPOUTh uX Trpaduku. Marepuan d>Tou
COAEPkKATEIbHON JIMHUM HAIlCJIeH Ha pPAa3BUTUE YMEHUW W HABBIKOB, MO3BOJSIONIAX
BBIPAKATh 3aBHUCHUMOCTH MEXJy BEIMYMHAMU B pPa3Iu4YHON GopMe. aHATUTHIECKOM,
rpaduueckoil u cioBecHo. Ero m3ydeHne cmocoOCTBYET Pa3BUTHIO aJrOPUTMHYECKOTO
MBIIIJIEHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3ALUH, UCTIOIH30BAHUIO AHAJIOTHM.

ConepxarenbHass JuHUA «Hadama MaTeMaTM4ecKoro aHaiu3a»  MO3BOJISIET
CYHIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTHUYEeCKHX, TaK W NPUKIAJHBIX 3ajad,
JOCTYITHBIX OOYYarOMIMMCS, TaK KaK Yy HUX TOSIBISETCS BO3MOXXHOCTh CTPOUTH TrpaduKu
CJIOXKHBIX (PYHKIIUU, OMPEAENATh X HAUOOJBIINE U HAMMEHBIINE 3HAUYCHUSI, BHIYUCISATH
wiomaan GUryp u o0bEMBI TEJ, HAXOJUTh CKOPOCTH U YCKOPEHHs mpoleccoB. [lanHas
coaepkaTesibHasl JIUHUS OTKPHIBAET HOBBIE BO3MOKHOCTH IMOCTPOCHUS MAaTEMAaTUUYECKUX
MOJIEJIEN pPeabHbIX CUTyalllid, MO3BOJISIET HAXOIUTh HAWIYUIIIEE PEIICHUE B IPUKIIAIHBIX,
B TOM YHCJIE€ COIHUAJIbHO-D)KOHOMUYECKUX, 3a/layax. 3HAaKOMCTBO C OCHOBaMu
MaTEMaTUYECKOTO aHaldn3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (QopMaabHO-
JIOTUYECKOTO0 M KPEAaTUBHOTO MbIIUICHUS, (OPMHPOBAHUIO YMEHHH pacro3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEMATUKHU B HAyKe, TEXHUKE U UCKyccTBe. OOyyaromuecs: y3HatoT
O BBLJAIOLIUXCS pe3yJIbTaTaX, MOJYYEHHBIX B XOJI€ PA3BUTUS MATEMATHKU KaK HAyKd, U 00
UX aBTOpax.

ConepxaTeabHO-MeTOANYEeCKast JUHUS «MHOXKECTBa W JIOTHKa» BKIIIOYAeT B ceOs
AJIEMEHTHl TEOPUU MHOXKECTB U MATEMATHYECKON JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE
MPEJICTABICHUSI TPOHU3BIBAIOT BECh KYpC IIKOJBHOM MATEMATHUKH W MPEIJIAraroT
HanOoJiee YHUBEPCATbHBIN S3bIK, OOBEAWHSIONIMNA BCE pa3feibl MAaTEeMATHKH H €€
MIPUJIOKEHUH, OHU CBS3BIBAIOT PAa3HbIC MATEMATUYECKUE TUCIUILIUHBI U UX IIPUIIOKEHHUS B
equHoe 1enoe. I[loaToMy BakHO J1aTh BO3MOXHOCTh OOydYaromeMycsi TMOHHMAaTh
TEOPETUKO-MHOKECTBEHHBIN $I3bIK COBPEMEHHOW MAaTEMATHUKH W HCIOJIb30BaTh €ro s
BBIPAKECHUS CBOUX MBICIICH. J[pyruM Ba)KHBIM IPU3HAKOM MATEMATHKH KaK HAYKH CIIEIyeT
MPU3HATh CBOWCTBEHHYIO €l CTPOrocTb OOOCHOBAHHMI W CIlIeJOBAaHWE OMPEICIEHHBIM
MpaBWJIaM [OCTPOEHUSI JOKA3aTeNbCTB. 3HAKOMCTBO C D3JIEMEHTAMHU MaTE€MaTH4YECKOU
JIOTUKW CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS 00y4aromuXcsl, MO3BOJISET UM
CTPOUTH CBOM PACCyXJCHUS Ha OCHOBE JIOTUYECKUX TMpaBwi, (OPMUPYET HaBBIKU
KPUTUYECKOTO MBILLICHUS.



B yuebHOM Kypce «Ainrebpa W Havanma MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT
OCHOBbI MaTEMaTHYECKOTO MOJICIMPOBAHMUS, KOTOPBIE IMPH3BaHbl CIOCOOCTBOBATH
(OpMHUPOBAHHNIO HABBIKOB ITOCTPOCHHS MOJICIICH PealIbHbIX CUTYAIlUl, UCCIICIOBAHMS ITUX
MOJIeJICH ¢ MOMOINBIO amnmapara aareOpsl 1 MaTeMaTHYeCKOTO aHalln3a, MHTePIPETaIlluu
MOJTyYEHHBIX Pe3yJbTaTOB. Takue 3a/laHus BIUICTCHBI B KXK/IBIA U3 Pa3/IejOB MPOTPaMMBI,
IIOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIHPOKO HMCIIONB3YeTCs IS PEIICHUs
NPUKIATHBIX 3a7ad. [Ipy pelleHuu peabHBIX MPAKTHYECKHX 3aJad  00ydaromuecs
pa3BHUBAIOT HAOJIIOIATEIIPHOCTh, YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh M KOHKPETU3UPOBATh MpobiieMy. JearenbsHOCTh 1o
(OpMHUPOBAaHNIO HABBIKOB PEHICHHUS MPHKJIATHBIX 3a/lad OpPraHW3yeTCs B IPOIECcCe
U3y4YeHHUs BCEX TeM yu4eOHOro Kypca «Aredpa U Hayajga MaTeMaTHYECKOIO aHAJIH3a».

Ha wm3ydenwe ydyeOHOro kypca «Anredpa M Hadajga MaTEeMaTHYECKOTO aHAJIHM3a»
orBoautcs 272 daca. B 10 kmacce — 136 gacoB (4 waca B Henemo), B 11 kinacce — 136
qacoB (4 gaca B HEJICITIO).



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie yucna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOH, MPOLEHTHI,
OeckoHeuHble mepuoanyeckue npodu. [Ipumenenne napoOelt ¥ MPOLEHTOB Ui PELICHUS
IIPUKJIAIHBIX 3aJ1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JlelictBuTenbHble  yuciaa.  PanuoHanbHblE WM MppalMOHAIBHBIE — YHUCIIA.
ApudmMernueckre onepauuu ¢ JEUCTBUTEIbHBIMU YUCIaMU. MoJlynb J€MCTBUTEIBHOIO
qyycia u ero cporctea. [IpuOnmx€HHbIE BBIYHMCIEHNUS, ITpaBUila OKPYIJICHHs, IPUKHUIKA U
OLICHKA PEe3yJIbTaTa BBIYMCICHUM.

Crenenp ¢ nenbiM nokasareneM. bunom Herorona. Mcenonbs3zoBaHne noaxonsinen
GbopMbl 3amucH  JACUCTBUTENBHBIX YHUCEN JUIsl pPEHIeHWs MNpPaKTUYEeCKUX 3a1ad U
IIPEJCTABIICHNS JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTyPaJIbHOW CTENIEHU U €T0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM ITI0KA3aTENEM U €€ CBOMCTBA, CTENEHD C IEUCTBUTEIBHBIM
[I0Ka3aTEeJIEM.

Jlorapugm uncna. CoiictBa Jiorapudma. /lecaTuunple 1 HaTypaJibHbIE JOTrapUPMBI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YMCIIOBOIO apIyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHBbIE NMPe0oOpa3OBaHUs. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCMIBHBIE  ypaBHEHMsS W ypaBHEHHUsA-cIeICTBUSA. HepaBeHCTBO,  penieHue
HEpPABEHCTBA.

OcCHOBHbIE METO/BI pEIICHUs IeNbIX MU JAPOOHO-pallMOHANBHBIX YpaBHEHUH U
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOM NEpEMEHHOM. JlesieHne MHOIOWIeHa Ha MHOTOWIEH €
octatkoM. Teopema besy. MHorousnens! ¢ nensiMu ko3gpuurenramu. Teopema Buera.

[IpeoOpazoBaHMs YNCTOBBIX BBIPAKEHUM, COAEPKAIIUX CTEIIEHU U KOPHHU.

WppauroHaneHble ypaBHEHHs. OCHOBHBIE METONBl PELIEHUS HPPALMOHAIBHBIX
YPaBHEHUM.

Iloka3atenbHble  ypaBHEHMs. (OCHOBHBIE METOJbI pEUICHUS IOKa3aTeJIbHBIX
YpPaBHEHUM.

[IpeoOpa3oBanHue BbIpaX)eHHH, COIEPIKALIUX JOTapru(MBbI.

Jlorapupmuyeckue ypaBHeHUs. OCHOBHbIE METOJABI PEUICHHS JIOTapU(PMUUECKUX
YpPaBHCHUU.

OcHoBHBIE TpUroHOMeTpuyeckue popmysbl. [IpeodpazoBaHre TPUrOHOMETPUUECKHUX
BBIpa)XCHUH. PelieHre TpUuroHoOMETpUYECKUX ypaBHEHUN.

Pemenne cucrteM NMHENHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JIMHENHBIX YPaBHEHUM.
Onpenenurens MaTpUllbl 2X2, €ro reOMETPUUECKUI CMBICIT U CBOWCTBA, BBIYUCIIEHUE €T0



3HA4YECHUS, MPUMEHEHUE ONPEACIIUTENS JI1 PELICHUS] CUCTEMbl JUHEWHBIX YpPaBHEHUM.
Pemenne npukitaauelixX 3aa4 ¢ IOMOILBIO CUCTEMbI JIMHEHHBIX ypaBHeHUN. MccnenoBanue
IIOCTPOECHHOM MOJIENIN € ITIOMOIIBIO MAaTPHUILl U ONIPENEIIUTEIICH.

ITocTpoeHne MaTteMaTHYECKUX MOJIENIEH PEaJbHOM CUTYalluH C IOMOIIBIO YPABHEHHUM
U HEpaBeHCTB. l[IpuMeHeHHEe ypaBHEHHMH M HEPABEHCTB K PELICHUI0 MaTEMAaTHUYECKUX
3a/lay M 33714 U3 pa3IMuHbIX 00J1acTel HAYKU U PeaIbHON KU3HHU.

DYyHKIUU U TPaPUKH

@yHKUMsA, ciocoObl 3aganus (yHKkuuu. B3aumHo oOpatnbie pyHkuuu. Komnosunus
dbynknui. ['padux dyHknmumn. DnreMeHTapHbie mpeodpa3oBaHus rpadUKoB GyHKITUN.

OO6nactp omnpeneneHuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hynmu dyHknmm.
[IpomexxyTkn 3HaKomocTossHCTBA. YUETHple W Heu€THble (QyHkuuu. Ilepumoanueckue
¢bynkuuu. [IpomMexxyTku MOHOTOHHOCTH (DPYHKIMH. MakCUMyMbl © MUHUMYMBbI (DYHKIIHH.
Haubonbiiee u HauMeHblee 3Ha4eHNUs (QyHKINMN Ha IPOMEXKYTKE.

Jluneitnast, KBagpaTU4Has ¥ JPOOHO-JIMHEWHAs  (PYHKIUU. JIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKoB.

CrenenHast pyHKIHMS ¢ HATypaJIbHBIM U LEbIM MOKa3aTesneM. E€ cBolicTBa u rpaduk.
CpoiictBa W rpaduk KOpHS N-OM cCTEeNeHH Kak (yHKIUMM OOpaTHON CTENmeHu C
HaTypaJbHbIM IIOKa3aTEIIEM.

[TokazatenbHass u Jjorapupmuyeckas (QYHKIUHA, HUX CBONCTBA U TrpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIMM 1715 pelIeHnus ypaBHEHUH.

TpuroHomerpruyeckas OKpy>KHOCTb, OMNPENEICHUE TPUTOHOMETPUYECKUX (YHKUIUN
YUCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B peajbHBIX Ipolieccax W sBIACHUSX. ['paduxu
pEATBHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajamnsa

[locnenoBarenpbHOCTH,  CHOCOOBI  3aJaHus  MOcienoBaTeiabHOCcTe.  Meton
MaTeMaTUYECKOW HMHAYKIMM. MOHOTOHHBIE M OrPaHUYEHHBIE I10CIEA0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUSI MATEMAaTUYECKOT0 aHaIn3a Kak aHajan3a 0ECKOHEYHO MaJbIX.

Apudmeruueckass W TreoMmeTpuyeckas mporpeccud. beckoHeuHo yObIBaroias
reomerpuyeckas nporpeccus. CyMma O€CKOHEYHO YOBbIBalOIIed TIeoMEeTpUYECKOM
nporpeccuy. JIMHEMHBIM W JKCIOHEHIMAIbHBIA pocT. Ymcno e. dopMmyrna CIIOKHBIX
IIPOLIEHTOB. lcronp30BaHME NPOrpecCHH Uil PELICHUS PEAIBHBIX 3a1ad IPHUKIAIHOIO
XapakTepa.

HemnpepoiBHble QyHKIIMKM U UX cBOMcCTBAa. Touyku pa3pbiBa. ACUMOTOTHI IrpauKOB
¢ynkumii. CpoiicTBa (YyHKIIMII HENpEepbhIBHBIX HAa OTpe3Ke. MeToJ HMHTEpBAJIOB s
pemieHuss HepaBeHCTB. [IpuMeHEeHHE CBOWMCTB HENPEPBIBHBIX (YHKUHUA 75 PEIICHUS
3a1ad.

[lepBas u BTOpas mnpousBojHble GyHKIMH. OmnpenereHue, TE€OMETPUUYECKUN U
(bu3MUecKuil CMBICT TPOU3BOJAHON. YpaBHEHUE KacaTeNbHOU K TpaduKy pyHKIIUU.



[IpousBoaHble 3nemMeHTapHBIX (GyHKUIUA. [Ipom3BoaHass cyMMbl, NpOU3BEACHMS,
YaCTHOTO ¥ KOMIO3UIUU (QYyHKIUH.

MHoxecTBa M JIOTUKA

MHOXeCTBO, Olepanuy HaJl MHOKECTBAMHM M HX CBOKWCTBa. J(marpammel Diinepa—
Benna. [IpuMmeHeHne TEOpETHKO-MHOKECTBEHHOI'O arapara il ONMCAaHUs DPEAJbHBIX
IPOLIECCOB U SIBJICHUM, IIPU PELIECHNN 3aJa4 U3 IPYTUX YUYEOHBIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEJICTBHE,
NIOKa3aTeIbCTBO, PABHOCHUIIBHBIE YPABHEHUS.

11 KJIACC

Yucya 1 BIYHCICHUSA

HartypanbHble u nensle yucia. IIpumeHeHne npru3HakoB AECIMMOCTH LIENIBIX YHUCE,
HanOonpmui obmmi aenurens (nanee — HOJI) n naumeHblnee oOlee KpatHoe (manee —
HOK), ocraTkoB 1mo Moay:ro, anroputma EBKiva s pelieHus 3a1a4 B IENbIX YHCIaX.

KommiekcHble umcna. AnreOpandeckas W TpUTOHOMETpUueckas (opmbl 3amucu
KOMIUIEKCHOTO 4YHcia. ApupMETHYEeCKHEe ONepaldd C KOMIUIEKCHBIMH YHCIIaMHU.
N300paxeHne KOMIUIEKCHBIX 4YHCEeNl Ha KOOpAMHATHOHM miockoctu. ®opmyna Myaspa.
KopHu N-o#1 cTreneHn u3 KOMIUIEKCHOrO 4uciaa. l[puMeHeHre KOMIUIEKCHBIX YHCEN IS
perieHus GU3NYECKUX U FTEOMETPUYECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema M COBOKYIIHOCTb YPAaBHEHHH W HEPaBEHCTB. PaBHOCHWIIBHBIE CUCTEMBI U
CUCTEMBI-CIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUN C TOMOILIBIO TPUTOHOMETPUUYECKON
OKPY’KHOCTH. Pelrienre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOIbI PELLIEHUS TTOKA3aTEeNbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHHS CHCTEM MW COBOKYIHOCTEM pallMOHAJbHBIX,
MPPALMOHAIBHBIX, TOKA3aTEJbHBIX U JOrapu(pMUUECKUX YPABHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMHU.

IIpumeHeHne ypaBHEHNI, CHCTEM U HEPABEHCTB K PEIICHNUI0O MaTEMaTUYECKUX 3a7a4
Y 3a]1a4 U3 pa3IMYHbIX 00JacTell HAYKHU U peajbHON KU3HU, HHTEPIPETALUS OTyUYEHHBIX
pPE3yIbTaTOB.

DOYyHKIUU U TPAaPUKHU

I'padux xommozuiuu GyHKIu. ['eomeTprudeckue 00pa3sl ypaBHEHUI U HEPABEHCTB
Ha KOOPJAMHATHOU INIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U TpaUKH.

['padpriueckne mMeTonbl pellleHUs YpaBHEHUW U HEpPaBEHCTB. I'paduyeckrue MeTOAbI
peleHns 3a1a4 ¢ napameTpamu.



Hcnonp3oBanue rpa¢pukoB GyHKUMN AJIs1 UCCIEIOBAaHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT NMPHU PEHICHUM 3a7a4 U3 JAPYTUX YUEOHBIX MPEIMETOB U pealbHOU
KU3HHU.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[Ipumenenrne mNPOU3BOAHONW K UCCIENOBaHUIO (YHKIHWA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxzaeHue HamOOJbIIEr0o M HAaUMEHBIIETO 3HAYE€HUN HENpepbIBHON
(YHKUIMU HA OTPE3KE.

[IprmeHenne MPON3BOIHOM JUISl HAXOKICHHS HAWTY4IIEro PEIICHHs] B IIPUKIIAIHBIX
3ajavax, JJIs ONpeseeHUs] CKOPOCTU U YCKOPEHHMsI Mpoliecca, 3aaHHOro GopMyJIoi Wiu
rpaguKoMm.

IlepBooOpa3zHas,  OCHOBHOE  CBOICTBO  mepBooOpa3Hbix.  IlepBooOpa3sHbie
aneMeHTapHbIX QyHKUuUi. [IpaBuna HaxoX1eHUs TEpBOOOPA3HBIX.

WNHurterpan. ['eoMeTpuyeckuil CMBICH HHTETpaja. BBIYMCIEHUE ONPENEIEHHOTO
uHTerpana no gopmyne Herotona-Jleitoauna.

[IpumeHneHne MHTErpana s HaXOXKAEHUS IJIOAAeH IIOCKUX QUryp u oObEMOB
r€OMETPUYECKHX TEI.

[Ipumepst  pemienuit  auddepeHunanbHbIX — ypaBHeHM.  Maremarnueckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINATbHBIX YPaBHEHHI,



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JINMYHOCTHBIE PE3YJIBTATbI

1) rpakaaHCKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIUM OOydYarolmerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCUUCKOTO OOIIECTBa, MPEJICTABICHUE O MaTeMaTUYECKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp TPa’kKJIaHCKOTO
obirectBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMH
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U Ha3HAUCHHUEM,

2) NaTPHOTHYECKOTO BOCTIMTAHUSA

c(hOpPMUPOBAHHOCTh POCCUUCKOM TpaXTAaHCKOW HUIACHTUYHOCTH, YBaXKEHUS K
[POUUIOMY M HACTOSIIEMY POCCHUMCKOM MATEMAaTHKH, LEHHOCTHOE OTHOUIEHHE K
JTOCTUKECHUSAM POCCUUCKMX MATE€MAaTUKOB W POCCHUMCKOM MAaTeMAaTHYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B IPYTUX HAyKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMUSI:

OCO3HaHWE JYyXOBHBIX IIEHHOCTEM pOCCHUICKOro Haponaa, c(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHUWSA, O3TUYECKOIO IMIOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KCHUN HAyKW W JESTEIbHOCTBIO YYEHOIO, OCO3HAHHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIero;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHWE K MHUPY, BKIOYAsg OCTETHUKY MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIIEHUN, PaACCYKIECHUU, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA,;

5) pu3uUecKoro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh YMEHHSI TNPUMEHAThH MaTEMaTHUYECKHWE 3HAHUS B HHTEpecax
3I0POBOTO U 0€30IMacCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 37I0POBBIO
(3mopoBoe TMTaHWE, COATAHCUPOBAHHBIA pEXHM 3aHATHH W OTIbIXA, pPEryJspHas
(u3uveckas akKTUBHOCTB), (PM3UYECKOEC COBEPIICHCTBOBAHUE NMPHU 3aHATHSIX CIHOPTHBHO-
03/IOPOBUTENBHOM JEATENBHOCTBIO;

6) TPy10BOT0 BOCIUTAHMS

TOTOBHOCTh K TPYZy, OCO3HAHHE IIEHHOCTH TPYIOJt0OUs, MHTEPEC K Pa3TUIHBIM
chepam TnpodeccHOHaTbHON NEATENbHOCTH, CBSI3aHHBIM C MaTreMaThuko u eé
MPUJIOKEHUSIMHA, YMEHHE COBEpIIaThb OCO3HAHHBIM BBIOOp Oyayuied mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIC JKW3HEHHBIE IUJIaHbl, TOTOBHOCTh W CIIOCOOHOCTh K
MaTeMaTHYeCKOMy OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKCHUHM BCEHW JKU3HH,



TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHHH IMPAKTHYECKUX 3aJad MaTeMaTHYECKOM
HaIpaBJIeHHOCTH;

7) IKOJIOrHY€CKOr0 BOCIIUTAHUS .

C(OPMHPOBAHHOCTD IKOJOTHYECKON KYJIbTYPHI, MOHMMAHUE BIMSHHUSA COIHAIBHO-
HSKOHOMHUYECKUX MPOIIECCOB HAa COCTOSHHE MPHUPOJHON U COLMAILHOM CPEIbl, OCO3HAHUE
r100abHOTO  XapakTepa 9SKOJOTMYECKHX IMpo0JIeM, OpHEHTAIMs Ha MPHMEHEHHUE
MaTeMaTHYECKUX 3HAHUM I pemeHus 3adad B OO0JAaCTH OKPY’KarolleH Cpepl,
IUTAHUPOBAHKE IOCTYNMKOB M OIICHKH WX BO3MOKHBIX ITOCIEACTBUN IS OKPY KAIOMICH
cpepl;

8) HEeHHOCTH HAYYHOI'0 TMIO3HAHMS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasBUTHs HAyKd W OOIIECTBEHHOW MPAKTHKH, MOHMMAaHHE MAaTEMaTHYECKON HAayKd Kak
cepbl YeTOBEUSCKON AESTEIBHOCTH, 3TANOB €€ Pa3sBUTHS W 3HAYUMOCTH ISl Pa3BUTHS
[UBUJIM3AIMH, OBJIAJCHUC SI3LIKOM MATEMATHKH M MaTEMaTHYECKOH KyJIbTypOil Kak
CpPEACTBOM  IIO3HAHHS  MHpPa, TOTOBHOCTH  OCYIIECTBIIATH  IMPOEKTHYIO |
UCCIICI0BATEILCKYIO IEATEIHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUS

ba3oBble Jornueckue 1eicTBUs:

BBISIBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHYECKUX 00BEKTOB,
MOHSTUM, OTHOIICHUM MEXIY TMOHATUSAMU, (OPMYIUPOBATH OMPEACIICHUS TMOHITHUH,
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(PUKAIIMKU, OCHOBAHUS JJIsi O0OOIICHUS U
CpPaBHEHUSI, KPUTEPUU ITPOBOJUMOTrO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEOOPA30BBIBATH CYKICHUS. YTBEPAUTEIbHbIE U
OTpUlIATEIbHBIC, €AUHUYHbIC, YACTHBIEC U 00IIUE, YCIOBHBIE;

BBIABJISAITH MAaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOPEYUS B
dakTax, TaHHBIX, HAOIIOACHUSAX U YTBEPXKACHUSX, MPearaTh KpUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHN;

JI€J1aTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIOYEHNUM, YMO3AKIIOUECHH M0 aHAJIOTUH;

MPOBOJINTh  CAMOCTOSITEJIBHO ~ JOKA3aTEJIbCTBA MATEMATHUYECKUX  YTBEPKICHUMN
(mpsiMBIe W OT TPOTHBHOIO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOAHWTH MPHUMEPHI |
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIHI,

BBIOUPATH CIIOCOO pelIcHHs y4eOHOHM 3amaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BIOMpaTh HauOosiee MOAXOIAIIUNA C YU4ETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarebCKue 1eMCTBUA:



UCIIOJIb30BaTh  BOIMPOCHI  KaK  MCCIEOBATEIbCKUA  HMHCTPYMEHT  IO3HAHUS,
(GopMyIMpoBaTh BOMPOCH], (PUKCUPYIOUIME MPOTUBOpPEUYHE, MNPOOJIEMy, yCTaHABIUBATH
HCKOMOE U JIaHHOE, (P OPMHUPOBATh TUIIOTE3Y, APIYMEHTUPOBAThH CBOIO MO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAaMOCTOSITEJIBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAaHUE IIO
YCTaHOBJIEHHIO OCOOCHHOCTEM MaTeMaThyeckoro oOBbEeKTa, SBJIEHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMHU, TPOLIECCAMH;

CaMOCTOSITeNIbHO  (hOpPMYJIMPOBATH OOOOIIEHUST W BBIBOJALI 1O pe3yjbTaTam
MIPOBEAEHHOIO HAOJIIOCHMS, HCCIEIO0BAHMS, OLIEHMBATh JIOCTOBEPHOCTh IOJYYEHHBIX
PEe3yJIbTAaTOB, BHIBOJIOB M 00OOIICHMIA,

OPOrHO3UPOBAaTh  BO3MOXKHOE  pas3BUTHE MpoOLEcca, a TakKe  BBIJIBHUIaTh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanueii:

BBISIBJIATH A€(PUINTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETa HAa BOIPOC U
JUISL pELIEHUs 33]1a4H;

BbIOMpaTh MHGOPMAIMI0 M3 HMCTOYHUKOB PAa3jIMYHBIX THUIIOB, AaHAIMU3UPOBATH,
CUCTEMATU3UPOBAaTh M HWHTEPHPETUPOBATH HH(POPMALMIO PA3IMYHBIX BUAOB U (PopM
MPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh HHGPOpPMAIUIO, TMPEACTABIATh €€ B Pa3NIUYHBIX (Qopmax,
WLTIOCTPUPOBATH TpadUUuecKH;

OLICHUBATh HAJEKHOCTh HH(OpPMAIMU IO CAMOCTOSTENBHO CGHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHUBeEPCATbHbIE YUeOHbIEe TeHCTBHS

Oo0menue:

BOCIIPHHUMATh W (HOPMYJIHUPOBATh CYXKJACHHS B COOTBETCTBHU C YCIOBHSIMH U
[eJIsIMU OOIIEHUs, SCHO, TOYHO, TPAMOTHO BBIPQKAaTh CBOIO TOUYKY 3PCHHSI B YCTHBIX H
MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO XOAY pEelIeHHUs 3a/Jadd, KOMMEHTHpPOBAThH
MIOJTyYeHHBINA Pe3yJIbTaT;

B Xole OOCYXJCHHsA 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
npoOsieMbl, perraeMol 3aJadyd, BBICKAa3bIBATh WJICH, HAIlleJIEHHbIE Ha TMOWCK pPEIIeHUs,
COTOCTABIIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTMX YYaCTHHUKOB JIHAJIOTA,
oOHapyXMBaTh pa3jiu4ve M CXOJCTBO TMO3UIIUN, B KOPPEKTHOU (dopme (opMyIHpoOBaTh
pa3HoTJacHsi, CBOM BO3PaKEHUS,

NPENCTaBIATh PEe3ydbTaThl pEHICHUS 3a7add, OJKCIEPUMEHTa, WCCIICOBaHMUS,
MPOEKTa, CAMOCTOSTEIHHO BHIOMPATh (DOPMAT BBICTYIUICHUS C YIETOM 3a7a4 MPE3CHTAUU
¥ 0COOCHHOCTEH ayAUTOPHUH.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YUYeOHBIC 1eiiCTBUA
Camoopranusanus:



COCTaBJIATh IUIaH, AJITOPUTM PEUICHMs 3aJ]a4l, BIOMPATh CIIOCOO pelIeHus ¢ y4éToM
UMEIOIINXCSA  PECYypcOoB W COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POpPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH MHTEJIEKT:

BJa/IeTh HAaBBIKAMM TI03HABATENBbHOM pedlieKCMH KaK OCO3HaHUS COBEPILAEMBIX
JNEUCTBUM M MBICIUTENbHBIX IPOLIECCOB, MX PE3YyJbTaTOB, BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpollecca W pe3yibTaTa pEIICHUs MaTeMaTHUeCKON
3a/a4H;

MpeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTb IIPH PEUICHUH 33a4l, BHOCUTD
KOPPEKTUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OILICHMBAaTh COOTBETCTBUE pe3yibTara IeId U YCIOBUAM, OOBSCHATH NPUIHHBI
JOCTHKEHHSI UM HEJTOCTHKEHHUSI PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY .

CoBMecTHasI 1eITEIbHOCTD.

MOHUMATh W UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHANBUAYATbHONH PaOOTHI
IIPH PEIICHUN y9eOHBIX 3aj1a4, IPUHUMATH 11€1b COBMECTHOM JIEATENHHOCTH, TNIAHUPOBATh
OpraHM3alMI0 COBMECTHOM paboThl, pacmpeaensiTh BUABI paldOT, JOroBapUBaTHCA,
00CyXKIaTh MPOIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX Qopmax pabotbl (oOcykaeHus, oOMEH MHEHU,
«MO3TOBBIC IITYPMbI» U WHBIE), BHIIOJHATH CBOIO YacTh pa0OThI M KOOPAUHUPOBATH CBOM
JCUCTBUS C IPYTUMH WICHAMU KOMaHJbI, OIICHHUBATh KauyeCTBO CBOETO BKJaJa B OOIIUI
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATDI

K xonmy obyuenus B 10 kyacce oOydaromuiicss MOMYYUT CIEAYIONIUE MPEIMETHBIC
pe3ynbTaThl MO OTIAEIBHBIM TeMaM paboueld mporpaMMmbl y4yeOHOro Kypca «Anredpa u
Hayajga MaTeMaTU4eCKOro aHaJIn3a».

Yucia 1 BBIYMCJICHUSA!

CBOOOJHO  OINEPUPOBATh TMOHATUSMHU. PAIMOHAIBLHOE YHUCIO, OECKOHEYHas
neproauyeckas Apo0b, MPOUEHTHI, UPPAIMOHAIIBHOE YUCII0, MHOXKECTBA pPallMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHCIIA,;

MPUMEHATh JAPOOW W TPOIEHTHI IS PEIICHHUS MPUKIATHBIX 3a7ad U3 Pa3TMIHbIX
OTpaciiell 3HaHUW U peaTbHOM KU3HU;

IPUMEHSTh TPUOIMKEHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIIKY U OLICHKY
pe3yJbTaTa BbIYMCICHUM;

CBOOOJ/IHO OMEPUPOBATH MOHATHEM: CTENEHb C IIEJbIM MOKA3aTeJIeM, HCIO0JIb30BaTh
MOAXOISIIYI0 (DOPMY 3amUCH TEUCTBUTEIBHBIX YUCEN JIJIS PEIICHUs MPAKTUYECKUX 3a7a9
Y TIPEACTABIICHUS TaHHBIX;



CBOOOJTHO OTNIEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPAJIbHOW CTEIEHHU;

CBOOOJTHO OINEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJHO ONMEPUPOBATH MOHATUSAMHU: JOrapu(M 4ucia, AECIATUUHbIE U HATypalbHbIC
aorapu(pmsl,

CBOOOZIHO ONEpUpOBaTh MOHATHSAMHU. CHHYC, KOCHUHYC, TaHI'€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTA,

ONEPUPOBATh MOHATUSMH. ApPKCUHYC, ApKKOCMHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJIHO OINEpUpPOBaTh MOHATUSAMU. TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

MPUMEHSTH Pa3IMYHbIE METOJIbI PEIICHUSI PAllUOHATBHBIX U JPOOHO-pAIMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM, MHOTOWJIEH
C 1edbIMu KodhdUIMeHTaMi, KOPHU MHOTOWIECHA, MIPUMEHSThH JCJICHHUEe MHOTO4YIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u reopemy Buera s pewenus 3anay;

CBOOOJHO ONEPHUPOBATH MOHATHAMU. CHCTEMa JMHEHHBIX YpPaBHEHUW, MaTpHUIIA,
OTIpECTUTENIb MAaTPULIBI 2 X 2 U €ro reOMETPUYECKHl CMBICI, MCIIONb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 s BBIYUCICHUS €ro 3HAYCHHS, MPUMEHSTH OINPEACIUTETN s
pElIEHNs] CHUCTEMBbl JIMHEWHBIX YPAaBHEHUM, MOJIEIMPOBATh PEAIbHBIE CHUTYallUH C
NOMOIIBIO CHCTEMBI JIMHEMHBIX YPaBHEHWH, MCCIENOBaTh ITOCTPOCHHBIE MOJEIU C
ITIOMOUIBIO MaTPUL ¥ ONPEIEIINTENIEH, NHTEPIIPETUPOBATH MOJyYEHHBIN PE3yIbTaT;

MCITOJIH30BaTh CBOMCTBA JEHCTBUN C KOPHSIMU IS MPe0Opa30BaHUS BhIPAKEHUN;

BBITIOJIHATD TPEOOpa30BaHUS YHUCIIOBBIX BBIPAKEHUHM, COJEP)KAIUX CTEIEHU C
palMOHAJIbHBIM [10KA3aTEeIIEM;

MCIIOJIb30BaTh CBOMCTBa JorapupmoB mis MpeoOpa3oBaHUs JOrapupPMHUUECKUX
BBIPAKEHNH;

CBOOOJIHO  ONEpPUPOBaTh MOHATUSMH. HpPpPALUOHAIIbHBIC, TIOKa3aTEIbHBIE U
norapu(MUUYECKHe YpPaBHEHHUS, HAXOJUTh MX PEIICHHUS C TOMOIIbI0 PaBHOCHIBHBIX
NEPEXOJIOB WM OCYIIECTBIISAA IPOBEPKY KOPHEM;

MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyJbl g IpeoOpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHHUM;

CBOOO/JIHO OIEPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, NMPUMEHSTh
HEeoOXonuMble (QOpPMYJIBI  JIJIi  pPEHIEHUS OCHOBHBIX THUIOB TPUTOHOMETPUUYECKHUX
YpPaBHEHHU,

MOJICJIUPOBATh PEAIbHBIE CUTYallMM Ha SI3bIKE€ anreOpbl, COCTABJISATh BBIPAKEHHUS,
YPaBHEHMs, HEPABEHCTBA II0 YCIOBHIO 3aJa4M, HCCIEIO0BATHh ITIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM ammnapara aareOpsl.

DOyHKUUM U TPapuKu:



CBOOOZIHO OIEpUpPOBaTh MOHATHUAMHU. (QYHKIMs, CHOCOOBI 3afaHus (PyHKLHH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMOO3ULMUsA (YyHKUMHA, Tpaduk (yHKUKUU, BBIIOJIHATH
aJieMEeHTapHbIe IPeo0pa3zoBaHus rpa@uKoB (HYyHKIIHIA;

CcBOOOHO OMEPHUPOBATH MOHATHAMH. 00JIACTH ONpPEAETICHHUS U MHOKECTBO 3HAUCHUHN
GyHKIMY, HyIW QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIMH, IEPUOTUYECKUE
(GyHKUIMH, TPOMEXYTKA MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMbl U MUHUMYMbI (DYHKIINH,
HanOoJIbllIee U HAUMEHbLIEE 3HaYeHUe (DYHKIMH HA IPOMEXYTKE;

CcBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHMS C HATYpaJbHBIM U LEJIBIM
nokasaresnemM, rpaduk CTEeNeHHOW (YHKIUM C HATypaJbHBIM M LEJIbIM IOKa3aTelIeM,
rpa¢uk KOpHS N-0M cTeneHu Kak (QYHKIUUM OOpaTHOM CTENeHHM C HaTypalbHBIM
IIOKa3aTeseM;

OTIepUPOBATh MOHATUAMMU: JTUHEIHAs, KBaJApaTUYHAs U TPOOHO-IHHEWHas (PyHKINH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHHUE UX TPAPHUKOB,;

CcBOOO/IHO OIEpHUPOBATh MOHATUSAMU: MOKa3aTelbHas U Jorapupmuueckast (pyHKINH,
UX CBOWCTBA U rpaMKH, UCIOIB30BATh UX IpadUKH IJisl PEIIeHUs YPaBHEHUN;

CBOOOJHO  ONEpUpPOBaTh  MOHATUSMU:  TPUTOHOMETPUYECKAs  OKPYKHOCTD,
oTpeieNieHue TPUTOHOMETPUIECKHUX (DYHKIIUI YUCIOBOTO apTryMEHTa,;

UCTOJIb30BaTh Ipaduku (YHKIUN 1Ji1 MCCIEAO0BaHUS IMPOLECCOB U 3aBUCUMOCTEH
OpU PEIICHUU 3ajad W3 JPYruX y4eOHBIX NPEIMETOB M PEalIbHON KHU3HM, BBIPAKAThH
(dbopMynaMu 3aBUCUMOCTH MEXK]Ty BETMUUHAMH;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOZIHO  OMEepUpOBaTh MOHATHSAMHU. apuUPMeTHUecKas U TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBbIBaloIllas TreoMeTpuYecKass Mporpeccusi, JIUHEHHBIH U
AKCIIOHEHLIMAJIBHBIA POCT, (OpMyJia CIOXKHBIX HPOLEHTOB, MMEThb IHPEJCTABICHUE O
KOHCTAHTE;

HCITIOJIB30BATh IPOTPECCUM JIJISl PELLICHUS pEaIbHBIX 33]1a4 MPUKIAJTHOIO XapaKTepa;

CBOOOZIHO OIEpPUPOBaTh MOHATUSMHU: TIOCIEIOBATENBHOCTh, CIIOCOOBI 3aJaHUs
HOCJIEI0BATENbHOCTEH, MOHOTOHHBIE U OIPAaHUYEHHBIE IOCIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTHUECKOT 0 aHAJIN3a KaK aHaJIM3a OECKOHEYHO MaJblX;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH. HENPEPBIBHbIE (PYHKUIWU, TOYKU pa3pbiBa
rpaduka pyHKINH, aCHMIOTOTHI Tpadrka QPyHKINH;

cBOOOJHO OnepupoBaTh MOHIATHEM: (YHKIUS, HEIIPEPhIBHAS HAa OTPE3Ke, IPUMEHSATh
CBOMCTBA HENPEPBIBHBIX (PYHKIMH ISl pelIeHUs 3a/1a4;

CBOOOJHO OIEpUPOBAaTh MOHATHSMHU. TIEpBas W BTOpas NPOU3BOJAHBIE (YHKIIHH,
KacaresibHas K rpaduky QpyHKIUY,

BBIUHCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEIAECHUS, YaCTHOIO M KOMIO3ULUHU JBYX
(GyHKIUI, 3HaTh IPOU3BOIHBIE ATIEMEHTAPHBIX (PYHKIINA;



UCIIOJI30BaTh T€OMETPUUECKUN U (HU3UUECKUN CMBICI MPOU3BOJHON NJIsi pelieHUs
3aJ1a4.

MHokecTBa M JIOTHKA!

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPAIIMU HAJl MHOKECTBAMU,

UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM ammapar i OINKWCAHUS PEabHbIX
IIPOLIECCOB U SIBJICHUMN, TP PELICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB,;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU. ONPEICIICHUE, TeOpEMa, YpaBHEHUE-CIIE/ICTBUE,
CBOMCTBO MAaTEMAaTUYECKOTr0 OOBEKTa, JA0KAa3aTelIbCTBO, PABHOCWJIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K koniy oOyuenus B1l kiiacce oOy4arOnIMiiCs MOTYYUT CIEAYIOIINE MPEAMETHBIC
pe3ynbTaThl MO OTIAEIBHBIM TeMaM pabouell mporpaMmbl y4yeOHOro Kypca «Anrebpa u
HayaJla MaTeMaTUYECKOTr0 aHaInu3a».

Yucia 1 BBIYMCJICHUA:

CBOOOJIHO OMNEPUPOBATh TMOHATUSIMHU: HATypajdbHOE U IEJI0€ YHUCIO, MHOXKECTBA
HATypaJIbHBIX U LEJbIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JeauMOCTH Henbix ynucen, HOJ u
HOK nHaTypanbHBIX Yuces 151 pEIICHUS 3a1a4, TPUMEHSITh AIrOpUTM EBKINAA,;

CBOOOJ/IHO OMEPUPOBATH MOHATUEM OCTaTKa MO MOJYJIIO, 3aMUChIBATh HATypaJbHBIC
YHUCIIa B PA3JIMYHBIX [TO3ULHOHHBIX CUCTEMAX CUUCIIEHHUS,

CBOOOJHO  OIMEpUPOBATh TOHATHUSMHU: KOMIUIEKCHOE YHCIO ¢  MHOXECTBO
KOMIUJIEKCHBIX ~YHUCEN, TMPEACTaBISATh KOMIUIEKCHbIE YHCIa B aidredpandyeckol u
TPUTOHOMETPUYECKONH (opMe, BBINMOJIHATh apuPMETHUYECKHE ONepalid C HUMH H
n300paxaTh Ha KOOPJUHATHON MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA!

CBOOOJHO  OMEPUPOBATH TOHATUSAMH. HPPAIMOHAIBHBIE, TIOKa3aTelbHbIE U
Jgorapu(pMUYECKUE€ HEPaBEHCTBA, HAXOJUTh UX PEHICHUS C IMOMOIIbI0 PABHOCHIIbHBIX
MEPEXOJIOB;

OCYILIECTBIISITH OTOOP KOPHEW MPU PEIICHUN TPUTOHOMETPUUECKOTO YPaBHEHUS,

CBOOO/IHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXonuMble (QOPMYJIBI  JIJIT  pPEHIEHUS OCHOBHBIX THIOB TPUTOHOMETPUUYECKHUX
HEpPABEHCTB,

CBOOO/JIHO ONEPUPOBATh TMOHATUSIMU: CHUCTEMAa M COBOKYIHOCTh YypaBHEHHU W
HEPABEHCTB, PAaBHOCWJIBHBIE CHCTEMBI M CHUCTEMBI-CIEACTBUS, HAXOIWTh PEIICHUS
CUCTEMBl W COBOKYIHOCTEW pPAlUMOHAIBHBIX, HUPPAUMOHAIBHBIX, IIOKA3aTEIbHBIX U
norapuMUYECKUX YpPaBHEHUI U HEPABEHCTB,;

pemaTh palruoHaldbHbIE, WppallMOHANIbHBIC, TOKa3aTeIbHbIE, JIorapudMHUUECKue U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COAECPKAIME MOIYJIN U MapaMETPHI;

MPUMEHSATH TpaUUecKue METOMbI I PEIICHHS YPAaBHCHU U HEPAaBEHCTB, a TAKXKe
3a71a4 C IapaMeTpamy,



MOJIETTUPOBAaTh peabHbIE CUTYallUd Ha SA3bIKE aireOpbl, COCTABIISTH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M UX CUCTEMBI MO YCIOBHIO 3aJ]a4M, UCCIEA0BATh MOCTPOCHHbIE
MOJICJIM C UCIOJIb30BAaHUEM ammapara anreOpbl, HHTEPIPETUPOBATH IOJTYUYEHHBIN
pe3ynbTar.

DOyHKUUM U TPpaPuKu:

CTPOUTH I'paUKH KOMITO3UIIMHU (PYHKIIUNA C TOMOIIBIO 3JIEMEHTAPHOTO HCCIIeIOBAHUS
U CBOICTB KOMITO3UILIMH JIBYX (PYHKIIUU;

CTPOUTh TE€OMETpPHUYECKHE O00pa3bl YpaBHEHUH W HEPABEHCTB HA KOOPAMHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAUKH TPUTOHOMETPUIECKUX (QYHKIIUN;

NPUMEHSATH (GYHKIMH JIJIST MOJICTMPOBAHUS U UCCIIEIOBAHUS PEATbHBIX IIPOLIECCOB.

Havana mareMaTH4ecKOro aHAJIU3A:

WCITOJIB30BaTh TMPOU3BOAHYIO Ui HCCIAeAOBaHUS (YHKIIMM HA MOHOTOHHOCTh U
AKCTPEMYMBI;

HaXOJIuTh HauOOJbIlIeE W HaUMEHbIlEe 3HaueHUs (QYHKIUU HEMPEephIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh  MPOM3BOAHYIO JUISI HAXOXACHUS HAWIy4dllero pemieHus B
MPUKIAIHBIX, B TOM YHCJE€ COLMAIbHO-’KOHOMHYECKHUX, 3ajadax, sl OIpeieiaeHus
CKOPOCTHU U YCKOPEHHUSI MPOIecca, 3aJaHHOTO (HOopMyIIoi uitn rpaduxom;

CBOOOJHO OINEpPUPOBATH MOHATUAMM: TEpPBOOOpaA3Hasi, OMpPEAENEHHbIN HHTErpa,
HaXOJIUTh MEPBOOOPA3HBIC dJIEMEHTAPHBIX (DYHKIIUNA W BBIYUCISATH UHTETpaA Mo (GopmyJie
Herorona-Jleitonuna;

HaXOJIUTh TIJIOMIAU TUIOCKUX (DUTYP U 0OBEMBI TEJI C TIOMOIIbIO HHTETPAA;

UMETh TNPEACTaBICHWE O MATEeMaTUYECKOM MOJCIHPOBAHUU HA IPUMEPE
coctaBieHus TuepeHInanbHbIX YPABHEHHH;

pemiatb NOpUKJIaJAHBIE 33Ja4yd, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKOTO H
(¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTUIECKOTO aHaIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB U TeM
NPorpamMmMbI

MHO0X€eCTBO IEHCTBUTEIIBHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBAa. CHCTEMBI JIMHENHBIX
ypaBHEHUH

Oyukuuu v rpaduku. CreneHHas QyHKIUS C
L[eJIBIM TIOKa3aTeNneM

Apudmerndecknii KOpeHb N-0if CTENICHH.
HppanumonaibHble ypaBHEHUS

ITokazarenbHas pyHkuus. [lokasarenbHble
ypaBHEHUs

Jlorapudmuueckast GyHKIIHS.
Jlorapudmuyeckre ypaBHEHHS

TpuroHomMeTpuYeCcKe BbIPAXKEHUS U
YpaBHEHHUS

ITocnenoBaTenbHOCTH U IPOIPECCUH
HenpepsiBubie ¢pyHkiuu. [IponsBoanas

[ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3aIUs
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoaunugecTBO 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoJsbnsbie
padoThI

10

IIpakTHYeckue
padoThI

JJIeKTPOHHBIE
(umdposrbie)
oOpa3oBaTeJibHbIE

pecypcsl



11 KJIACC

Ne
n/n

HaumeHoBaHue pa3aesioB u TeM
NPOrpamMMmblI

HccnenoBanmne GyHKIHIA ¢ TOMOIIHIO
IIPOU3BOJHOU

[TepBooOpasHas 1 UHTETpa

['paduku TpuroHOMETpHUECKUX (PYHKITHH.
TpuroHoMeTpuveckre HepaBeHCTBA

HppatmonansHbIe, TOKa3aTEIbHBIE U
norapuMuYecKre HEPABCHCTBA

KommuiekcHsle uncna
HarypanbHsle u niensle yucia

Cucrembl paluOHAIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU

3anayn ¢ mapameTpamMu

[ToBTOpeHME, 006001IIEHNE, CHCTEMAaTHU3AIIUS
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTposabHbie
padoThI

10

IIpakTnyeckue
padoThI

DJIEKTPOHHBIE
(mugposbie)
o0pa3oBaTe/ibHbIE

pecypchl
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