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HOACHUTEJBHASA 3AIINCKA

VY4ebnbll Kypc «Anredpa U Havajla MATEMaTHYECKOTO aHaIN3a» SBIIAETCS
OJIHUM U3 HanboJiee 3HAYMMBIX B MPOTPaMME CPEIHEro OOIIero 0Opa30BaHMUA,
MOCKOJIbKY, C OJJTHOW CTOPOHBI, OH 00eCTeunBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YUYEHHSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIpyrOM CTOpOHHI,
dbopMHpYET JIOrMUYecKoe U adCTPaKTHOE MBIIIJICHUE O0YyYaroNIMXCcsi Ha YPOBHE,
HEOOXOUMOM Il OCBOEHHUSI HMH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHUH,
CIIOBECHOCTH M JPYrUX JIUCUUIUIMH. B paMmkax naHHOro y4eOHOro Kypca
oOy4Jaroniuecs: OBJIAJEBAIOT YHHBEPCAIBHBIM S3bIKOM COBPEMEHHOM HAyKH,
KOoTOpas (popMyIUpYyeT CBOU JOCTHKEHUSI B MaTeMaTHUYECKOUN (opMme.

VY4eOnblil Kypc anreOpbl M HaYaJl MAaTEMAaTUYECKOTO aHaIM3a 3aKJI1aIbIBAeT
OCHOBY [IJI1 YCIIELIHOTO OBJIQJICHUSI 3aKOHaMu (DU3UKH, XUMHH, OHUOJIOTHH,
MMOHUMAHUSI OCHOBHBIX TEHJICHLUUWA pa3BUTUS SKOHOMUKH M OOLIECTBEHHOMN
KU3HHM, TIO3BOJISIET OpPUEHTUPOBATHCS B COBPEMEHHBIX IU(QPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJIB30BATh UX IS JAJIbHEHIIETO
oOpa3oBaHMsI U B IIOBCEAHEBHOW >KM3HU. B TO ke Bpems oOBianeHue
a0CTpaKTHBIMM W JIOTHYECKM CTPOTMMH KOHCTPYKIUSIMU  aireopbl U
MAaTeMaTUYECKOTO AHAIM3a pPa3BUBAECT YMEHHE HAXOAUTHh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh UICTUHHOCTb, JJOKa3bIBaTh YTBEPKJICHUS C NOMOIIbIO MHAYKLUU
U paccyXlIaThb JEAYKTHBHO, HCIOJb30BaTh OOOOIIEHHME M KOHKPETHU3AIUIO,
abcTparupoBaHM€ U aHAJOTHIO, (OPMUPYET KpeaTMBHOE U KPUTHUECKOE
MBIIIICHHUE.

B xone uzydyenus yueOHoro kypca «AnreOpa v Hayajga MaTreMaTH4eCKOro
aHaaM3a» 00ydYarouuecs MOJy4YaloT HOBBIM OMBIT PEIIeHUs MPUKIAIHbIX 33]1a4,
CaMOCTOSITEJIBHOIO ~ NOCTPOEHUS ~ MAaTEeMaTUYECKUX  MOJEIEN  pealbHBIX
CUTYallMi, UHTEPNPETALUN TOJYYCHHBIX PEHICHUM, 3HAKOMSTCS C MPUMEPAMHU
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW B NIPUPOJE, HAYKE U MCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMH.

VY4eOHbIi Kypc 00J1ajaeT 3HaYUTENbHBIM BOCIIUTATEIbHBIM MTOTEHIIUATIOM,
KOTOPBIN peaqu3yeTcss Kak dYepe3 Y4YeOHbId MaTepHall, CIOCOOCTBYIOIIHIA
(OpMHPOBaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK U 4Yepe3 CnelupuKy ydeOHOU
NEeATEIbHOCTH, TpeOyIolel MpOJOKUTEIbHOM KOHIICHTPAIlMM BHUMAHMUS,
CaMOCTOSITEJIBHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJYYEHHBII
pe3ynbTar.

B ocHoBe meronuku oOydyeHus anreOpe M HadajlaM MaTeMaTH4eCcKOro
aHaIN3a JeKUT JeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykrype yudeOHOrOo Kypca «AnreOpa ¥ Hayajga MaTEeMaTHYECKOTO
aHaJIM3a» BBIACIEHBI CIEAYIOLIUME COAEPKATEIbHO-METONYECKUE JIMHUU:



«Yucna u  BbluuciaeHus», «DOyHKuMu U rpadukuy, «YpaBHEHHS U
HEpaBeHCTBa», «Hayana Maremarnueckoro aHainnsa», «MHOXeCTBa U JTOTHKA».
Bce OCHOBHBIE COAECPKATEIBHO-METOAUYECKHAE JIMHUM  H3y4alOTCs Ha
IOPOTSHKEHUU JABYX JIET OOy4YEeHMs] Ha YPOBHE CpeIHEro olIiero oopazoBaHuS,
€CTECTBEHHO JOMOIHSASA IPYT Apyra U MOCTENEHHO HACBIIASCHh HOBBIMUA TEMAMHU
U pazaenamu. JlaHHbI y4eOHBINA KypC SIBISETCS WHTEIPATUBHBIM, MOCKOJBKY
o0beIMHAET B ce0e COIEp)KaHWE HECKOJIbKUX MAaTeMaTUYECKUX AUCLUIUIMH,
TaKUX Kak airedpa, TPUTOHOMETPHUS, MaTEMATUYECKUH aHalu3, TEOpus
MHO>KECTB, MaTeMarnyeckas Joruka u apyrue. Ilo wmepe Toro xak
oOy4Jaroniuecs: OBJIAJIEBAIOT BCE 00Jiee MIMPOKUM MATEMATHYECKUM allapaToM,
y HUX TOCJEI0BATENIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyl0  MOJEIb pPEAJIBHOM  CUTyallud, NPUMEHATh 3HAHMS,
HOJyYeHHbIE MPU U3YYEHUH Y4eOHOIo Kypca, AJIs PEIIEHUs CaMOCTOSITENIbHO
c(hopMyIUPOBAHHOW MaTEMATUYECKOM 3a/1auu, a 3aT€M UHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOaMYECKass  JUHUS — «Yucima W BBIYMCICHUS»
3aBepuIaeT (pOpMHpPOBAHUE HABBIKOB MCIOJB30BAaHUS JEUCTBUTEIBHBIX UYUCEN,
KOTOpO€ ObUIO HA4aToO Ha YpOBHE OCHOBHOIO o61iero odpasoBanus. Ha ypoBHe
cpenHero oOuero oopaszoBaHusi 0co00€ BHUMaHUE yAenaeTcss (OPMHUPOBAHUIO
HABBIKOB PAlIMOHAJIBHBIX BBIYMCIIEHUH, BKIIOUYAIOIIMX B CEOSl MCIOJIb30BAaHUE
pa3auuHbIX (OpPM 3amUCH YUCIa, YMEHHE JieJaTb NPUKUIKY, BBIIOJHSTH
NpUOIMKEHHBIE BBIYMCIICHUS, OLCHUBATh YMCIOBBIE BBIPAXKEHHUS, pabOTaTh C
MaTeMaTUYeCKUMU KOHCTaHTaMHU. 3HAKOMblE OOyYaromIMMCS MHOKECTBa
HATypaJbHBIX, LENbIX, PAIIMOHAIBHBIX U ACHUCTBUTENBHBIX YHUCEN TOMOJHAIOTCS
MHOXECTBOM  KOMIUIEKCHBIX 4YHCel. B KaXaoM M3 3TUX MHOXKECTB
paccMaTpuBalOTCA CBOICTBEHHbIE €My cHenupuYecKue 3aJayd M ONepaluu:
NICJICHUE HAIeJI0, ONEPUPOBAHME OCTATKAMH HAa MHOYKECTBE LIEJIBIX YHCEl,
0CcOoObI€ CBOMCTBA PALIMOHATIBHBIX U UPPAILIMOHATIBHBIX YHCEll, apupMETHUECKUE
ofepaluy, a TaKXKe U3BJICUEHUE KOPHS HATYpaJbHOW CTENEHUM HAa MHOKECTBE
KOMILUIEKCHBIX 4ucend. biaromapss mocinegoBaTebHOMY PpacCHIMPEHHUIO Kpyra
UCIIOJIB3YEMBIX YHCEJl U 3HAKOMCTBY C BO3MOXXHOCTSMHM HMX IPUMEHEHUS IS
pellieHrsl pa3IUyYHbIX 3a7ad (popMmHpyeTcs MNpeACTaBI€HUE O €AUHCTBE
MaTE€MaTUKU KaK HayKd U €€ PO B MOCTPOCHHUM MOJENIEH peaJlbHOro MHUpa,
IITUPOKO MCIOJIB3YIOTCSI 0000IIEHNE Y KOHKPETU3aIHsl.

JInaus «YpaBHEHUS U HEPABEHCTBA» PEAIM3YyETCA HA MPOTSKEHUU BCETO
oOyueHHUs1 Ha ypOBHE CpeIHEro o0Iero o0pa3oBaHHUsA, MOCKOJIBKY B KaXJIOM
paznene IIporpaMMbl MpeayCMOTPEHO PELIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTate O00ydYaroluecs OBJAJIEBAIOT PA3JIMYHBIMU METOJaMU pELICHUS
palMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKA3aTeNIbHbIX, JIOTapUu(PMHUUECKUX U



TPUTOHOMETPUYECKUX YpPAaBHEHHI, HEPaBEHCTB W CHUCTEM, a TaKXKe 3ajady,
cozepxkammx mnapaMerpsl. [logydeHHble yMEHHUS IIUMPOKO HCHOJB3YIOTCS IpPH
UCCIIEIOBaHUM (QYHKUMH C TIOMOIIBIO IPOU3BOJHOM, NPU  PEIIECHUU
OPUKIIAJHBIX 3a/ad M 3a/7ad Ha HaxOXKICHHE HauOONbIIMX M HAUMEHBIINX
3HaueHui GyHKmH. JlanHas comepkaTtenbHasl JIUHUS BKIIOYACT B CEOS TakkKe
(dopMupoBaHrHE YMEHUUN BBIOIHATH Pacu€rhl Mo (opMysiaM, NMpeoOpa3zoBaHUs
palMOHAIbHBIX, HPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUM, a
TaK)Ke BBIPAXKEHUM, COJIEPKAINX CTENEHU U Jorapudmsl. biaronaps usyueHuto
anreOpandyeckoro  marepuana  NPOMCXOAMUT  JajbHeWliee  pa3BUTHE
QITOPUTMHUYECKOTO U aO0CTPAKTHOTO MBINUICHHS 00yJaromuxcs, GopMupyroTcs
HABBIKM JIEAYKTHBHBIX PACCYXJCHHUH, pabOTbl ¢ CHUMBOJBHBIMH (hopmamu,
IPEICTABICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE pPAaBEHCTB W
HepaBeHCTB. AureOpa npeayaraet 3¢p(eKTUBHbIE UHCTPYMEHTHI Ul PELICHUs
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJsAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK S3bIKa HAyKH.

CopnepxarenpHo-MeToquYeCcKass JHHUS «DyHKIMU M TpapuKH» TECHO
HEPEIJIETaeTCA C APYTUMHU JIMHUSAMHU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T IOCJIEN0BATEIBHOCTh M3y4YEeHMs Martepuana. 3ydeHue
CTENIEHHOM, TMOKa3aTeIbHOM, JIOTApU(PMHUYECKOM W TPUTOHOMETPUUYECKUX
(yHKUMNA, UX CBOMCTB M TpaUKOB, WUCIOIb30BaHWE (PYHKUUN I pPELICHUs
3a]1a4 U3 JIpYruX Y4eOHbIX MPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK C
MaTEMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUI U HepaBeHCTB. [Ipu
5TOM OOJIbIlIOE BHUMAaHHE YJeisieTcs (OPMUPOBAHUIO YMEHHUS BbIPaKaTh
dopMynamMu 3aBUCHUMOCTH MEXKAY Ppa3IMYHbIMU BEJIMYMHAMHU, HUCCIEI0BATH
MOJIy4eHHbIE (PYHKIMU, CTPOUTH UX rpaduku. MaTepuai 3Toil coaepkareabHON
JIMHUM HALEJICH Ha Pa3BUTHE YMEHWI M HAaBBIKOB, IO3BOJIIOIIUX BBIPAXaTh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B pa3InyHOW Qopme: aHAIUTUYECKOM,
rpaduyecko U cioBecHoOM. Ero wu3ydeHue CnocoOCTBYEeT pPa3BUTHIO
ANITOPUTMHYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETHU3AI1H,
UCIIOJIb30BAHUIO AHAJIOTHM.

CopnepxarenpHas auHUS «Havana mMareMaTndeckoro aHajiu3a» MO3BOJISIET
CYLIECTBEHHO pAaClIMPHUTh KPyr Kak MaTEMaTUYECKHUX, TaK W IPUKIATHBIX
3a/1ay, JOCTYIHBIX OOYYarolMMCS, TaK KaK y HUX MOSIBISETCS BO3MOXKHOCTb
CTpOUTh TpadUKu CIOXKHBIX (QYHKIUH, ONpeneNsiTb WX HauOOJbIIUE W
HAaUMEHbBIIINE 3HAYCHUSI, BBIUUCIATH MJIOMAAn GUryp u o0bEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOpPEHUs MpoueccoB. JlaHHas copepxKaTenbHas IMHUS OTKPhIBAET
HOBBIE BO3MOYKHOCTH IIOCTPOEHHUS MATEMAaTHYECKHMX MOJEIEH peaJbHbIX
CUTYaIlMi, MO3BOJIAET HAXOAUTh HAWIIyUlllee PEIICHHE B MPHUKIAJAHBIX, B TOM
YUCJi€ COUMAJIbHO-3KOHOMUYECKHMX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH



MaTeMaTUYeCKOr0  aHaliM3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPaKTHOTO,
(hOpMaTbHO-JIOTMYECKOTO M KPEaTUBHOTO MBITIUICHUSI, (DOPMUPOBAHUIO YMEHUI
pacro3HaBaTh NPOSIBJICHUS 3aKOHOB MAaTEMAaTUKM B HAayKe, TEXHUKE U
uckyccte. O0yuaronuecs: y3HaloT O BBIIAIOIIMXCS PE3yNbTaTaX, MOJIYYeHHBIX
B XOJI¢ Pa3BUTHs MaTeMaTUKH KaK HAyKH, U 00 UX aBTOpax.

ConepxaTenpHO-MeToANYecKast TMHUSA «MHOXKeCTBA U JIOTUKA» BKIIIOYAET
B ce0sl PJIEMEHTHl TEOPUM MHOKECTB M MAaTeMaTHUYECKOW JIOTUKU. TeopeTuko-
MHOXECTBEHHBIE IPEACTABICHHUS IPOHU3BIBAIOT BECh KYpC MIKOJBHOM
MaTE€MaTUKHU W MpeiaraloT HauboJiee YHUBEPCATbHBIN S3bIK, 00bEIUHSIONIHIA
BCE pa3feiabl MaTeMaTUKM U €€ MPWIOKEHUW, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE AUCIUIUIMHBI U UX NPUIOKEHUsS B eauHoe 1enoe. [lostomy
BOXXHO J1aTh  BO3MOXKHOCTh  OOydYaromiemycsi TOHMMaThb  TEOPETUKO-
MHOECTBEHHBIN $I3bIK COBPEMEHHON MAaTeMaTUKH W WCIIOJIb30BaTh €ro s
BBIPQXEHUSI CBOMX MbICIEH. J[pyrMM BakKHBIM MPU3HAKOM MaTEMAaTUKU KakK
HayKd CJIeAyeT IpU3HaTh CBOWCTBEHHYIO €Wl CTPOroctb OOOCHOBAaHHMUN W
CI€JOBaHUE  OMNPENCIAEHHBIM  MpaBWIaM  IOCTPOCHUS  JI0KA3aTEJIbCTB.
3HAKOMCTBO C AJIEMEHTaMH MaTeMaTUYECKOW JIOTUKH CIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBIIIICHUSI OOYYaroIIMXCs, TMO3BOJISET WM CTPOUTH CBOU
paccyXJeHus Ha OCHOBE JIOTHYECKMX MpaBuj, (HOPMUPYET HABBIKU
KPUTHUYECKOTO MBIIIJICHUS.

B yuebHoMm kypce «AureOpa M Hayajga MaTEMaTHYECKOTO aHaIN3a»
IPUCYTCTBYIOT OCHOBBI MaTEMATHYECKOI'0 MOJICIMPOBAHMS, KOTOPbIE TPU3BAHBI
Croco0CTBOBaTh (DOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJCNCH peabHBIX
CUTyalllid, MCCJICJOBAHUSI 3TUX MOJIEJIE C TOMOIIBIO amnmapara anreOpbl U
MaTeMaTUYECKOTO aHaliu3a, UHTEPIPETAIMH MOTYyUYCHHBIX Pe3yJIbTaToB. Takue
3aJlaHUsl BIUIETEHbl B KaXIbI W3 Pa3leliOB MNPOrpaMMBbl, IMOCKOJBKY BECh
MaTeprasl y4eOHOro Kypca HIMPOKO MCHOJB3YeTCs JJIS PEIICHUS TPUKIATHBIX
3agad. [lpu pemeHuM peaibHBIX MPAKTHUUYECKUX 3ajad  o0ydarouuecs
pa3BUBAIOT  HAOJIOJATENbHOCTh, YMEHHME  HAaXOJUTh  3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATH
npobiemy. JlesTenbHOCTh 10 (OPMUPOBAHUIO HABBIKOB PEIICHUS PUKIATHBIX
3a/lay OpraHu3yeTcs B MPOIeCcce U3YUYEHHUs BCEX TeM Y4eOHOro Kypca « Anredpa
Y Hayaja MaTeMaTU4eCKOro aHaIN3ay.

Ha wuzyudenne yudeOHOro Kypca «Airedpa ¥ Haudaja MaTeMaTH4eCKOro
aHanu3a» oTBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B HeJeN0), B
11 xnacce — 136 yacoB (4 yaca B HEJIEIO).

COAEPKXAHUE OBYUYEHUSA

10 KITACC



Yuciaa 1 BBIYUCTCHUSA

PanmonaneHeie yncia. OOBIKHOBEHHBIE U JECATHUYHBIE TPOOH, MIPOLIEHTHI,
OeckoHeuHble nepuoandeckue Apoou. [Ipumenenune apobel U MPOIECHTOB s
pelIeHus] NPUKIAJAHBIX 33/1ad U3 Pa3JIMYHBIX OTpACJIEed 3HAHUK U peaNbHOU
KU3HH.

JencTBuTenpHple uucia. PanvoHanpHble W HMPPALMOHAIBHBIE YHCIA.
ApudpmeTrnueckue omepanuu ¢ JIEWCTBUTENbHBIMU — 4YuciaaMH. Moayib
NEUCTBUTEIBLHOTO 4HCIIa U €ero cBoicTBa. IIpuOmmkEHHBIE BBIYUCICHUS,
MpaBujia OKPYIJIEHU, IPUKUJIKA U OLEHKA PE3yJIbTaTa BEIUUCICHUH.

Crenenp ¢ wnenbiM rnokasareneMm. buHoMm Herorona. HMcenonbs3oBanue
NOAXOAsAmer (OopMbl  3alUCH  JCHCTBUTENBHBIX YHCEN JUISl  PELICHUs
MPaKTUYECKUX 3aJ1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuoOHaNIBHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapugm uyncna. CpoiictBa jorapudma. JlecsITUUHBIE W HATypajbHBIE
Jorapu@Msl.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHMCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M ApKTaHT'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa M TOXKIECTBEHHBbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb
ypaBHeHUs1. PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pelieHre HepaBeHCTBRa.

OcHOBHBIE METO/IbI PEIICHUS LIEJBIX U JPOOHO-PALIMOHAIBHBIX YPaBHEHUN
Y HEpPAaBEHCTB. MHOrOYJICHBI OT OJTHOW NEpEeMEHHOU. JleeHne MHOrowieHa Ha
MHOTOWIeH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢ UEIbIMHU
ko3 urmentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

WppauvoHaneHple  ypaBHeHUs.  OCHOBHBIE ~ METOJbl  PEIICHMS
UPpPaLMOHAIBHBIX YPABHEHUIA.

[TokazaTenbHble ypaBHEHUA. OCHOBHBIE METObI PEUICHUS MTOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaKEHH, COACPIKANTUX JTOTApU(MBI.

Jlorapugmuueckue  ypaBHeHUs.  OCHOBHbIE  METOJBl  pEIICHHUS
norapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHU. Pemenue TPUTOHOMETPUUYECKHUX
YPaBHEHUN.



Pemenne cucrem nMHEHHBIX ypaBHEHMM. Marpuna CUCTEMBI JIMHEWHBIX
ypaBHeHUH. Omnpenenurenb MaTpUIbl 2X2, €ro Te€OMETPUYECKUUA CMBICT U
CBOMCTBA, BBIYKCICHHE €ro 3HAYCHUS, NPUMEHEHHUE OINPEACIUTENs IS
pEelIeHUs] CUCTEMbl JMHEHWHBIX ypaBHEHUH. PerneHue NpUKIaIHBIX 3a7ad C
IIOMOLIBI0 CHUCTEMBI JIMHEWHBIX YypaBHEHUH. lccienoBaHue MOCTPOCHHOU
MOJEJIH C TOMOILBIO MaTPHUILL U ONPEIETUTEIIEH.

[TocTpoeHne MareMaTUyeCKUX MOJENIe pealbHOM CUTyaluu C MOMOIIBIO
ypaBHEHUI U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3aJlad M 3aja4 U3 Pa3IMYHbIX 00JacTeil HayKu U peajbHOU
KU3HH.

DOYyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3ananus GyHKUMd. B3zaumHO oOpaTHble (QYHKIIHH.
Kommnosumus ¢ynkumii. ['paduk QyHkimu. DneMeHTapHbIe MpeoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

OO6nacth onpenesieHrss U MHOKECTBO 3HaueHU pyHkuuu. Hynu GyHkumm.
[IpomMexxyTkun  3HAKOMOCTOSHCTBA.  UE€THble M HEYETHBIE  (PYHKIUU.
[lepuognueckue  ¢yHkuuu.  IIpoMexXyTkn  MOHOTOHHOCTH  (DYHKIIHH.
MakcuMymbl 1 MUHUMYMBbI QyHKuud. HanOosbliiee 1 HaMMeHblllee 3HAUYEHUS
(YyHKUIHUN HAa TPOMEKYTKE.

Jlunelinas, KBagpaTU4Hasi U JPOOHO-TUHENHHAs (DPYHKIUU. DIEMEHTapHOE
UCCIIEJOBaHUE U TIOCTPOEHHUE UX I'paUKOB.

Crenennas QyHKIUS C HATYpaJIbHbIM M LIEJIBIM NOKa3areneM. E€ cBoiicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHsS N-Oi CTeneHu Kak (PyHKIUU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[Toka3zaTenbHas u norapudmuueckas pyHKIIMU, UX CBONCTBA U TrpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIPENEIIEHHE TPUTOHOMETPUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECCaX M SIBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKOro aHajausa

ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJlaHUs MOCJIEI0OBaTeNbHOCTEH. MeTox
MaTeMaTU4YeCcKOn WUHIYKIUU. MOHOTOHHBIE u OrpaHUYEHHbIE
nociieoBaTeabHOCTU. IcTOpHsl BOBHUKHOBEHUSI MAaTEMATUYECKOIO aHAJIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckass ©W  TeoMeTpUYECKas  MPOTPECCHU.  becKOHEYHO
yObIBaromas reoMmerpudeckas mnporpeccusi. CymMma OeCKOHEUHO YOBIBaromei
reOMETPUYECKOU nporpeccuu. JIMHEMHBIN U SKCIIOHEHIMAJIbHBIN pocT. Hucio e.



@opmysia CIOXKHBIX IPOLEHTOB. lcnosnb3oBaHue Nporpeccuu Uil pELICHUs
peanbHBIX 3a]1a4 IPUKIIAIHOTO XapakTepa.

HenpepoiBable GyHKIMM U WX cBoicTBa. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (YyHKIMM HEMPEPHIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEUICHUs HEPaBEHCTB. [IprimeHeHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 7151 perieHus 3a1ad.

[leppass  w  BTopas  mnpousBoaHble  QyHkuuu.  OnpenesneHue,
reOMETPUYECKUM W (U3MYECKUM  CMBICT  TPOU3BOJHOW.  YpaBHEHHE
KacaTeIbHOM K rpaduKy QyHKIIHMH.

[IpousBogubsie  smemeHTapHbIX — QyHkumit. [lpow3BoaHas  CyMMBI,
MIPOU3BEJEHUS, YACTHOI'O U KOMITO3UIIMK (PYHKIUH.

MHoKecTBa M JIOTMKA

MHO0K€eCTBO, onepauvyu HaJ MHOXKXECTBAMHU M HUX CBOMCTBA. /[narpamMmbl
Oinepa—Benna. I[IpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOTO ammapara st
ONMCAHUsl PEAIBHBIX MPOLECCOB M SBJICHHUM, IPU PELICHUH 3a4a4 U3 APYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYECKOIO 00bEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUIIBHBIE YPABHECHMUSL.

11 KIIACC

Ymncsia v BBIYMCTIEHUSA

Harypanbubie u 1uensie uyucia. [IpuMeHeHHE MNPU3HAKOB JEIUMOCTHU
IEJBIX YKceN, HanOonbimuii oot nenurens (manee — HOJI) n HauMeHbIee
obmee kpatHoe (nanee — HOK), octaTkoB 1mo Mmoyito, anroputMa EBkiauaa mis
pelieHus 3a71a4 B 1EbIX Ynciax.

Kommnekcuble uncna. Anredpanueckass U TPUTOHOMETpUUYECKass (POpPMBI
3aMUCH KOMIUIEKCHOTO uuciia. ApudmeTHdeckue onepainuu ¢ KOMIJICKCHBIMU
yuciamu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu nN-oM cTeneHHM U3 KOMIUIEKCHOIO YHUCJA.
[IpumeHeHne  KOMIUIEKCHBIX  4YMCEN IS pelieHuss  (PU3HYECKUX U
reoOMEeTPUYECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYIHOCTh YpPaBHEHHMII M HEpPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op KOpHEW TPUTOHOMETPUYECKMX YPAaBHEHMH €  TOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPY>KHOCTH. Pemienrie  TPUTrOHOMETPUYECKUX
HEpPABEHCTB.



OcHOBHbIE METOABl PELICHUS TOKa3aTeNbHbIX U JIOTapUPMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELICHUS CUCTEM M COBOKYIHOCTEH palyOHAJIBHBIX,
MPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHUsA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.

IIpumeHeHne  ypaBHEHMH, CHCTEM M HEPAaBEHCTB K  PELICHUIO
MaTeMaTHUYECKUX 3aJad U 3a7ad M3 pa3jMyHbIX oOJacTed HayKu M peantbHON
KU3HH, NHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTaTOB.

DYyHKIUHN U TPAPUKHU

I'paduk xommosunuu (yHkuui. ['eomeTpudeckue oOpa3sl ypaBHEHHH U
HEPABEHCTB HA KOOPJIAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKIHMH, UX CBONCTBA U TPAPUKH.

I'padprueckue meTonbl penieHus ypaBHEHUN U HepaBeHCTB. ['paduueckue
METO/IbI PELICHUS 3a/1a4 C ITapaMETPaMH.

Hcnonb3zoBanne rpadukoB (YHKIMI 715 UCCIENOBAaHUS IPOIECCOB H
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELIECHUM 3a7a4 U3 JIPYruX y4eOHBIX
IPEAMETOB U PEANIBHON KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpuMeHeHre Npon3BOIHOM K MCCIIETOBAHUIO (DYHKIIMI HAa MOHOTOHHOCTb
U oKcTpemyMmbl. HaxoxiaeHue HamOOJIbIIEr0 W HAaWMEHBUIETO 3HAYEHUH
HENpPEepbIBHON (QYHKIIMHU HAa OTPE3KE.

[IpuMeHeHre NPOM3BOJHOM Il HAXOXKACHUS HaWIydlIero peuieHus B
MPUKIAIHBIX 3aJa4ax, IJIs ONpPENETEHUs CKOPOCTH M YCKOPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJIOM Wi TpadUKoOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpa3HbIX. [lepBooOpaszHbie
arieMeHTapHbIX QpyHkuui. [IpaBuia HaxoXkIeHUs TEpBOOOPa3HBIX.

Nurerpan.  I'eomerpuuecknii  CMBICA ~ MHTerpana.  BeluucieHue
onpenenéHHoro naTerpana no popmyne Hetorona-Jleitbuuiia.

[IpumeHeHre uHTErpana i HaXOXKJIECHUS IUIOIIAJEH IJIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKUX TEJL.

[Ipumepst pemennit nuddepeHraibHbpIX ypaBHeHUH. MaTtemaTtudeckoe
MOJEIIMPOBAHUE pEATBHBIX MPOLECCOB C MOMONIbIO AU depeHIInaATbHBIX
YpaBHEHUN.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHWA VYYEBHOI'O KVYPCA
«AJITEBPA N  HAYAJIA MATEMATHUYECKOI'O  AHAJIM3A»
(YTJIVBJIEHHBII VPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNMA



JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIMM  OOYYaIomerocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCHICKOTO OOIIECTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBICHHM,
IpoLeayp TPaKIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE
B3aMMOJIEUCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOIILJIOMY U HACTOSIIIEMY POCCUICKON MaTEMAaTUKH, [IEHHOCTHOE OTHOIICHHE
K JOCTHKEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCHUMCKONM MaTEMaTHYECKON
IIKOJIbI, MCHOJIb30BAaHUE 3TUX JIOCTHKEHHI B JIPYTMX HAayKaX, TEXHOJOTHSX,
chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAaHUE JyXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapo/a,
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOrO TMOBEACHMS,
CBA3AHHOTO C TNPAKTUYECKUM NPUMEHEHUEM JOCTH)KCHHH HAyKu W
NEATEIbHOCTBI0 YYEHOTO, OCO3HAaHHWE JIMYHOIO BKJIaJa B IIOCTPOEHUE
YCTOMYHMBOTO Oy ayIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHUE K MHPY, BKIIIOYAsl ICTETHKY MAaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, pELIEHNM, pacCy X IeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHATh MAaTeMAaTHYECKUE 3HAHUS B
MHTEpecax 3[0pOBOro M 0Oe3omacHoro oOpa3a JKU3HM, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pOBbIO (30pOBOE MHUTaHHE, cOaTaHCUPOBAHHBIN
PEXKUM 3aHATUN U OTIIbIXA, PETYJsIpHAs PU3NUYECKasi aKTUBHOCTh), (pru3nyeckoe
COBEPILIEHCTBOBAHME npu 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON
NS TEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIYy, OCO3HAaHHE LEHHOCTU TPYIOJIOOUs, HHTEpeC K
pas3auuHbiM  cpepaM Mpo(ecCHOHATBHON  NIeATENbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOW M €€ NMPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOP
Oynymieit npodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IJIaHBI,
FOTOBHOCTh U  CIHOCOOHOCTh K  MareMaTH4eckoMy oOOpa3oBaHUIO U



caM000pa30BaHUIO HAa TMPOTSHKECHUM BCEU >KU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTEeMaTUYECKOW HAPABICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUSA

c(hOPMHUPOBAHHOCTh JKOJOTHUYECKON KYJIbTYphl, MOHUMAHHE BIUSHUS
COIIMAJIbHO-D)KOHOMUYECKUX  MPOLIECCOB HA COCTOSIHUE MPUPOAHOU U
COIIMAJILHOM Cpejlbl, OCO3HAHUE TJIO0ATBHOIO XapakTepa HSKOJIOTHYECKHUX
mpo0JieM, OpUEeHTAIMs Ha IPUMECHEHUE MaTeMaTHYCCKUX 3HAHUMN ISl pelIeHUsI
3a/1a4 B 00JIaCTH OKPYIKAIOIIEH CpeJibl, INTAHUPOBAHKE MTOCTYIIKOB U OLICHKU HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsA HAyKM M  OOIIECTBEHHOW TMPAKTHKHU, ITOHUMAaHHE
MaTeMaTHYECKOW HAyKH KakK c(epbl YeIOBEUECKON NeATeIIbHOCTH, ATAIlOB €&
pPa3BUTUSI ¥ 3HAYMMOCTH JJISl Pa3BUTUS I[MBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU U MaTEMaTHYE€CKON KyJIbTYpOH Kak CPEJCTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIJISITh MPOCKTHYIO M MCCIIEAOBATENBCKYIO NIESITEIHLHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISIBIIATh U XaPAKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHATHH, OTHOLIEHMH MEXAYy TMOHATUSAMH, (POPMYIUPOBATH
ONpeNeieHUsl  TOHATHH, YCTaHABJIMBATh CYLIECTBEHHBI  TNPU3HAK
KJacCU(PUKaUMKU, OCHOBAaHMS JUIsi OOOOLIEHUST M CpPAaBHEHMS, KpPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

BOCIIpUHUMATh, (POpMYIMpOBaTH M  NpeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIISITH ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M WU
MPOTUBOPEYMS B (paKTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUSAX, IPEeAiaraTh
KPUTEPUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JieNaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CaMOCTOSITEJIBHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKJECHUNU (MpsIMbIE W OT NPOTHUBHOIO), BBICTPaMBaTh APryMEHTAIIHIO,
OPUBOAUTH TPUMEPHl U  KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYKJEHUS U BBIBOJBL;



BbIOMpaTh crmoco0 pemeHus y4yeOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BApUMAHTOB peIIEHHUs, BHIOMpaTh HawbojJee MOAXOAAIHMN ¢  y4ETOM
CaMOCTOSTENIbHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBarebLCKHue J1elicCTBUA:

HCIIOJIB30BaTh BOMNPOCHI KaK MCCIEA0BATEIBCKUII MHCTPYMEHT MO3HAHMS,
GopMynupoOBaTh  BOMPOCHI, (PHUKCUpYIOIIHME MPOTHBOpEYHEe, MpodieMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBAThH
CBOIO MO3ULIUI0, MHCHHUE;

IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
MCCJIEIOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
ABJIICHMS, TPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEN MEXAy OOBEKTaMH,
SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (DOPMYIHPOBATH 0000ILEHUS U BBIBOJBI 110 PE3yJIbTaTaM
MPOBEAEHHOIO0 HAOJIOJIEHUS, HCCIEAOBaHUs, OIEHUBAaTh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUIA;

MIPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE NPOLIECCA, a TAKXKE BBIABUTAThH
IPEAIIOIOKEHHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISBJIATH AePUIUTHI MHPOPMAINH, JTAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U ISl pELICHUS 3a/1a4u;

BbIOMpaTh ~ MHPOpPMALMI0 U3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPHPETUPOBATH HHPOPMAIIIO
Pa3IMYHBIX BUJOB U (YOPM IpeICTaBICHMUS;

CTPYKTYPUPOBATh HH(POPMALIMIO, MPEACTABIATh €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHUBATH HaEKHOCTD uHbopMauu 1o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIe 1eHCTBUS

OoO1enue:

BOCIIPUHUMATh H  (OpMyIHUpoOBaTh CYXKIEHUS B COOTBETCTBHH C
YCJ'IOBI/IHMI/I " neiaiamMunu 06H_ICHI/I$I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘le
3peHI/IH B yCTHBIX U ITMCBMCHHBIX TCKCTAaX, 4aBaTh IIOJACHCHUA I10 XOI[y pCH_ICHI/IH
3aJa4u, KOMMCHTHUPOBATH HOHy‘—ICHHBIﬁ pGBYJIBTaT;

B X0/Ie 00CYKJIeHUS 3a7aBaTh BOMPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
HpO6J’ICMBI, pemaeMoﬁ 3aJa4H, BBICKA3bIBATh HWJACH, HAILICJICHHBIC Ha IIOHUCK
peIHeHI/ISI, COITIOCTABJISITH CBOHU CY)KJleHI/ISI C CY)KIIGHI/ISIMI/I prrI/IX yqaCTHHKOB
uanora, OOHapy>XKMBaTh Pa3IMure M CXOJICTBO TO3UITUH, B KOPPEKTHOU (hopme
dbopMyIHpOBaTH PA3HOTIIACHS], CBOU BO3PAKEHUS;



NPEACTABIATh  PE3yJbTaTbl  PEIICHHs  3aJadd,  SKCIEPUMEHTA,
MCCIIEIOBAHMs, MPOEKTa, CAMOCTOATEIBHO BHIOMpATh (OpMaT BBICTYIUICHHUS C
y4€TOM 3aJ1ay Mpe3eHTAIMU U 0COOCHHOCTEN ayAUTOPHUH.

PeryjsiTuBHbIE YHUBEpCcaJbHbIE y4eOHbIe /1eiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AITOPUTM PELIEHUS 3a7jau, BEIOUpaTh CIOCO0 peIeHus
C Y4YETOM HMEIOLIUXCS PpPEecypcoB M  COOCTBEHHBIX  BO3MOKHOCTEM,
apryMEHTHPOBAaTh M KOPPEKTUPOBATH BApUaHThl PEUICHHH C y4ETOM HOBOH
uH(bOpMaInu.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH MHTEJICKT:

BJa/JE€Th HABBIKAMU IIO3HABATEJIBHOM pediieKcuM Kak OCO3HaHUs
COBEpIIAeMbIX JCHCTBHI W MBICIUTENBHBIX MPOIECCOB, WX PE3YJIbTATOB,
BJIQJIETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIA MpOLEcca U pe3yibTaTa
pelieHns: MaTeMaTUYeCKOM 3aauH;

OPEeIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEIICHUU
3aJadyd, BHOCUTb KOPPEKTHUBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX
OOCTOSITENTLCTB, TaHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUAM, OOBACHATH
OPUYUHBl JTOCTHKEHUS WM HEJOCTH)KEHMSI pPE3yJbTaTOB JIEATEIbHOCTH,
HaXOJUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh W HCMOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUAYAIbHON pabOThl MPHU pEIIeHWH YYeOHBIX 3aJad, MPUHUMATH LETh
COBMECTHOH N1€ATEIbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0O COBMECTHOW paloTHI,
pacnpenenaTb BUIbl padoT, JOroBapuBaThCs, 0OCYKAaTh MPOLIECC U PE3ysbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYyNIOBBIX (popmax paboThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMbB» W HWHBIE), BBINOJHATH CBOIO 4YacTb paboOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C APYTMMHU 4YJ€HAMH KOMaHbl, OLEHUBATh
KayecTBO  CBOEro  BKJIaJa B OOWMH  MPOAYKT MO  KPUTEPUSM,
chOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiaacce oOydaromuiics MOJYYUT CIETYIOIINE
MIPEAMETHBIC PE3YNIBTATHI IO OTJEIBHBIM TEMaM padodeil MpoTrpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayalla MaTeMaTUYeCKOT0 aHaTN3ay:

Yucji1a ¥ BBIYUCTICHUSA:



CBOOOJTHO OTIEPUPOBATH MOHATHUSIMH: PAIMOHAIBHOE YUCII0, OECKOHEUHAs
nepuoaudeckas JpoOb, MPOLEHTH, HUPPALUOHAIBHOE YHKCIO, MHOXECTBa
PAlMOHAIIBHBIX U JEHCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSTh JAPOOM M TPOLEHTHI [JIsl PEIICHUs NPUKIAAHBIX 3a1ad W3
Pa3JIMYHBIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HU;

MPUMEHATh  NPUOMMKEHHBIC  BBIYMCIICHHS, TMpaBUjia  OKPYIJICHHS,
IPUKHUJKY U OLICHKY PE3yJIbTaTa BHIYMCIICHUN;

CBOOOJTHO OMEpUPOBATH MOHATHEM: CTENEHb C IIEJIbIM IOKa3aTeseM,
UCIOJIb30BaTh MOJXOJAIIYI0 (OpMYy 3amuCH JCUCTBUTENBHBIX YHCEN IS
pelLICHUs MPAKTUYECKHUX 3a/1a4 Y MPE/ICTABICHUS JJaHHbBIX

CBOOOJHO  OMEpUpOBaTh  TMOHATHEM:  apU(METUUECKHH  KOPCHD
HaTypaJbHOW CTEIICHU;

CBOOOJTHO  ONEPUPOBATH  TMOHSTHEM: CTENEeHb C  palMOHAIbHBIM
MOKa3aTeseM;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: Jorapudm uucia, JECATHUYHBIC U
HaTypajbHbIE JIOrapuMbI;

CBOOOJTHO OTMEPUPOBATH MOHATUIAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YHUCIJIOBOT'O apryMEHTA;

ONEPUPOBATH TOHATUAMHU: APKCHUHYC, AapKKOCHUHYC M apKTaHICHC
YHCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO  ONEpPUpPOBATH  TMOHATHSAMHU:  TOXKIECTBO,  ypaBHEHHE,
HEPAaBEHCTBO,  PAaBHOCWIbHBIE  ypPaBHEHHWS W yPaBHEHUA-CIEIACTBUS,
PaBHOCHUJIbBHBIE HEPABEHCTBA;

MPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U JIpPOOHO-
pallMOHAJIBHBIX YPAaBHEHHUM, MPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: MHOTOWIEH OT OJHOM NMEPEMEHHOM,
MHOTOWIEH C IelbIMH KO3 (UIIMEHTaAMU, KOPHU MHOIOYJIEHA, MPUMEHSATH
JNEJICHUE MHOTOWICHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3dy u Tteopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MAaTpUIla, ONPEACIUTENb, MATpPULbl 2 X 2 W €ro reoMETPUYECKUU CMBICIH,
MCIIOJIb30BaTh CBOMCTBA OMpEAECHUTENd 2 X 2 JJi1 BBIYMACICHUS €ro 3HAYEHHS,
MIPUMEHATh ONPEAECIUTENN [JI PELICHUS CHUCTEMBl JIMHEWHBIX YPaBHEHHI,
MOJICJINPOBATh pPEAIbHBIE CUTyallMM C IIOMOIIBK) CHUCTEMBI JIMHEWHBIX
YPAaBHEHHM, MCCIIEIOBaTh IOCTPOCHHBIE MOJEIA C NOMOIIBKD MATPULl U
ONPENETUTEIICH, THTEPIPETUPOBATH MMOJYUYEHHBIN pEe3yIbTaT;



HCIIOJIb30BaTh CBOMCTBA JCHCTBHIM C KOPHAMU [UJIsI TpeoOpa3oBaHUs
BBIPAKCHHU;

BBIMOJHATh [PEOOPA30BaHMSI YHUCIIOBBIX BBIPAXKEHHUM, COJEpKaLINX
CTENEHHU C PALlMOHAJIBHBIM I10Ka3aTeleM;

UCIIONIb30BaTh  CBOMCTBA  jorapumoB 1 mpeoOpa3oBaHuUs
Jorapu(MHUUECKUX BBIPAKCHU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: UppallMOHAIbHbIE, I0KAa3aTeIbHbIE U
Jorapu(MHUUECKUe YpaBHEHUS, HAaxXOAUThb WX pEHIEHHs C IOMOIIBIO
PaBHOCUJIBHBIX MEPEX0/I0B UJIN OCYILECTBIISAS IPOBEPKY KOPHEI;

OPUMEHATh  OCHOBHBIE  TPUTOHOMETPUYECKUE dopmyner IS
npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpUPOBATh IOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoO0XoAuMble (OpPMYJbl JJs pEHIEHHS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI,

MOJIETTUPOBATh peallbHble CHUTYyalldd Ha s3bIKE aireOpbl, COCTABIATH
BBIpKEHUS, ypaBHEHHUS, HEPaBEHCTBAa IO YCIOBHUIO 3aJadyM, MCCIEI0BATh
HOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHHUEM alapara ajireOphl.

DOyHKUUM U Tpaduku:

CBOOOMHO OMEepUpOBaTh MOHATHUAMHU: (YHKIHUSA, CIOCOOBI 3aJaHusd
(yHKUMK, B3aUMHO OOpaTHble (QYHKUMU, KOMMO3ULUS (PYHKUUH, Trpaduk
(YHKIIMH, BBIIOJHATH 3JIEMEHTapHbIEe IPeoOpa3oBaHus rpauKoB QyHKIIMIA;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: 00JACTh ONPEAEIICHUS U MHOXKECTBO
3HaYeHUN QYHKIMU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMHO OMEpPUPOBATh MOHITHAMH: UYETHBIE W HEYETHBIE (DYHKIIHH,
nepuoAndeckre PyHKIIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYyMBbI
U MUHUMYMBbI (YHKIIMW, HAauOOJbIIlee M HAaUMEHbIIee 3HaueHue (QYHKIMH Ha
IPOMEXYTKE;

cBOOOHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs! PYHKIMS C HATypaJIbHBIM
U LIeTBIM TI0Ka3aTesieM, rpaduK cTerneHHOW (YHKIIMHN C HaTypajJbHBIM U IEIbIM
nokasaresemM, rpa@uk KOpHs N-0il cTeneHu Kak (PyHKIMU OOpaTHOU CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

OTIEpUPOBAThH MOHATHAMM: JUHEWHas, KBaApaTUYHAs U APOOHO-IMHEWHas
(YHKIIMM, BBIMONHATH DJIEMEHTApPHOE WCCIECJOBAHUE M TIOCTPOCHUE UX
rpauKoB;

cBOOOJHO ONEpPUPOBATH MOHIATUAMMU: TOKa3aTeIbHas U JorapupmMuyeckas
¢GyHKIIUM, UX CBOWCTBA W TpadvKH, UCIIOIH30BATh MX TpauKu I pelIeHUs
YpPaBHEHUH;

CBOOOJHO OMEpPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKUX (YHKITMI YUCIIOBOTO apTyMEHTa,;



UCIONB30BaTh Tpaduku (GYHKIUN A7 HUCCIENOBaHHUS TMPOIECCOB U
3aBHCHMOCTEH MPHU PEIICHUH 33/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB U peaTbHON
KU3HU, BBIpAXKATh POPMYJIaMH 3aBUCUMOCTH MEXIY BEIMYUHAMU;

Hauana MareMaTH4ecKOro aHaJm3a:

CcBOOOHO ONEpPUPOBATh MOHATUSAMU: apuPMETHUECKas U TeOMEeTpUYeCcKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIasi FeOMETPUYECKask IPOrPeECCHsl, TMHEHHBIN
U OKCHOHEHIMAIbHBIA pOCT, (OopMylla CIOXKHBIX THPOILEHTOB, HMETh
IPEACTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM I PELICHHS PEabHBIX 3a7ad MPHKIATHOTO
XapakTepa;

CBOOOJHO OIEpPHPOBATh TMOHSATHUSIMHU: TOCIEI0BATEIIBHOCTh, CIOCOOBI
3a1aHusA II0CJIEI0BATEIILHOCTEN, MOHOTOHHBIE 17§ OTpaHUYCHHBIC
[IOCJIEI0OBATEIILHOCTH, IIOHUMATh OCHOBBI 3apOXKIECHHUS MAaTeMaTU4YECKOIo
aHaJIM3a KaK aHann3a OECKOHEYHO MaJbIX;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIHMH, TOYKU
pa3psbiBa rpaduka GyHKINUU, aCUMIITOTHI Fpaduka (yHKINH;

CBOOOJHO OIEpPUPOBATh MOHATHEM: (PYHKIIMS, HEIPEPBhIBHASI HA OTPE3KE,
OPUMEHATH CBOIMCTBA HENIPEPHIBHBIX (QYHKIIUM JIJIs pelIeHus 3a/1ay;

CBOOOJHO ONEpPUPOBATH MOHATUSMHU: IE€pBas W BTOpas MPOU3BOAHbBIC
(¢yHKUMHU, KacaTenbHas K rpaduKy QyHKIHHY;

BBIUMCIIATH  IIPOM3BOAHBIE CYMMBI, IIPOU3BEACHUSA, YaCTHOIO H
KOMIO3UIMH JBYX (PYHKIUH, 3HATH IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIUIA;

UCIIOJIb30BaTh TEOMETPUUYECKUM U (PU3UYECKUN CMBICT MPOU3BOIHON IS
peneHns 3aad.

MHoKecTBa M JIOTHKA:

CBOOOZIHO ONEpUPOBAaTh TMOHSATHUSIMU: MHOXKECTBO, OIEpallMd  HaJ
MHO>KECTBaMU;

HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM —amnmapar Juisl  ONKMCaHUs
peanbHBIX MPOLECCOB U SIBIEHUM, MPU PEUICHUHU 3a7ad U3 JAPYTUX YYEOHBIX
MIPEIMETOB;

CBOOOJHO OMNEpPUPOBATH MOHATHAMU: ONpEAeSIEHUuE, TeOpeMa, ypaBHEHHE-
CIIEICTBUE,  CBOMCTBO  MareMaTHYeCKOro  OOBEKTa,  JOKa3aTelbCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U HEPABEHCTBA.

K xonmy oOydenuss B 11 kjacce oOydaromIMiCs MOJYYUT CIETYIOIINE
MpeIMETHBIEC PE3YJIbTAThI [0 OTACNIbHBIM TeMaM paboyueil MporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOrO aHAIU3ay:

Yucua 1 BbIYUCICHHUA:

CBOOOJHO OMEpUpPOBaTh MOHATUSIMH: HATypaJbHOE U LIE€JI0€ YHCIIO,
MHOECTBA HATYPaJbHbIX U LIEJIBIX YUCEI, HCIOJb30BAaTh NPU3HAKU JIEIIUMOCTH



uensix uucen, HOJ[ u HOK HaTypanbHBIX Yucen s peuieHus 3ajaad,
IIPUMEHATH anroput™ EBknunna;

CBOOOZIHO ONEpUpOBAaTh IOHATHEM OCTaTKa MO MOJYJIO, 3alHiChbIBAaTh
HATypaJbHBIC YMCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaxX CUHUCIICHUS;

CBOOOJHO OMEpPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILIEKCHBIX YHCEJI, PEJICTABIIATh KOMIUIEKCHBIE YUCHa B aJIreOpandecKkor u
TPUTOHOMETPUUYECKON (PopMe, BBIOJIHATE apU(PMETUUECKUE ONEpallii ¢ HUMU
1 U300pakaTh Ha KOOPAWHATHON MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CcBOOOHO ONEPHUPOBATh MOHATUSMU: UPpAIMOHATbHbBIE, TOKAa3aTeIbHbIC U
jJorapuMHUUEcCKUe HEpPaBEHCTBA, HAXOAUTh HX PEIICHUS C IOMOIIBIO
PAaBHOCWJIBHBIX IIEPEX0/I0B;

OCYIIECTBIISATh OTOOpP KOpHEW TMpH PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO OIEpPUPOBATh MOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHATh HeoOXonumble (OpMYJIbl Uil PEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOO/IHO ONEpPUPOBATH MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUIN
U HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUS, HAXOIAUTH
pElIEHNsT CHCTEMBI M COBOKYIIHOCTEM pAalMOHAIBHBIX, HWPPALHOHAIBHBIX,
NOKa3aTeNbHbIX U JIOrapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pelarb palOHaJbHEIE, UppaLMOHaJIbHBIE, [I0Ka3aTEeIIbHBIE,
jgorapuMHUUecKue W TPUTOHOMETPUUYECKHWE YpPAaBHEHUS U HEPABEHCTBA,
COZIepIKaIlle MOYJIM U TapaMeTpBhl;

MPUMEHSATH FpapUUecKue METOIbI AJI pEUICHUs] YPABHEHHU 1 HEPABEHCTB,
a TAKXKeE 3a7a4 C IapameTpamu;

MOJICIMPOBaTh pEajibHbIE CHUTyallUM Ha S3bIKE€ anreOpbl, COCTaBIAThH
BBIPAXXEHUSA, YPABHEHUs, HEPABEHCTBA M HMX CHUCTEMBI IO YCIOBHUIO 3aJayH,
UCCJIE0BAaTh IMOCTPOEHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara aireopsl,
MHTEPIIPETUPOBATH IMOJTYYECHHBIN PE3yJIbTAT.

DYyHKIUM U TPAPUKH:

CTpPOUTHh TpadUKU KOMMO3ULIMU (PYHKIHMH C MOMOIIbIO 3JIEMEHTapHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIUI;

CTPOUTh TE€OMETpUYECKHe 00pa3bl ypaBHEHUH M HEPABEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOJHO OIEpPUpPOBaTh MOHATHUSAMHU: TpaQUKd TPUTOHOMETPUUECKHUX
byHKumit;

OPUMEHATh (PYHKIUU JUIsl MOJEIIMPOBAHUS U MCCIEIOBAHUS PEaTbHBIX
IIPOLIECCOB.



Havana MaTeMaTH4eCKOI0 aHAIM3A:

WCIIOJIB30BaTh  MPOWM3BOAHYIO I HWCCIeAoBaHUS  (QYHKIMH  HA
MOHOTOHHOCTb U 3KCTPEMYMBI;

HAXOJUTh HAaUOOJbIIIEe U HAMMEHbIIIee 3HaUYCHUS (DYHKIIMU HETPEPhIBHOU
Ha OTPE3KE;

KCMOJIb30BaTh MPOU3BOAHYIO JJISI HAXOXKJICHUS HAWIYYIIEro PEUICHUS B
IPUKIAAHbIX, B TOM YHCIIE COLUMAIBHO-DKOHOMUYECKUX, 3ajadax, sl
OmpeeleH!s] CKOPOCTH M YCKOpPEHHUs Mpollecca, 3aJaHHOTO (HOopMyNol wiu
rpaduKom;

CBOOOJTHO OIMEpUPOBATh TMOHATHUSMHU: TEPBOOOpa3Hasi, OMpeacIEHHBIN
WHTETpaJl, HAXOJUTHh TMEPBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIIUHA W BBIYUCISATH
uHTerpai no Gopmyne Hetotona-Jleionuna;

HAaXOJUTh IUIOIMIATU IUIOCKUX GUTYp U OO0BEMBI TEl € TMOMOIIBIO
WHTETpaJIa;

WMETh MPEACTABICHUE O MAaTEMATUYECKOM MOJICIIMPOBAHUM HAa MPUMEPE
cocTaBiieHUs TUPPepeHInaNbHBIX YPABHEHHUI;

pelIaTh NPUKJIIAJIHbIE 3aa4i, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKOIO U
¢du3nuecKkoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3jesioB 1 | 4acoB (uu¢posbie)

n/n TeM NPOrpaMMbl o0pa3oBaTe/bHbIE
Bcero
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MHOXkeCTBO
JIEMCTBUTEIIbHBIX YHCET.
MHoOro4ieHsl.
PanmonansHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YPaBHEHUN

OyHKIUYU U TpadUKy.
2 CrenenHast QyHKIUS C 12
IeJIBIM [TOKa3aTeNneM

Apudmernueckuii KopeHsb N-
3 OU CTEIECHU. 15
HppannoHaibHble YpaBHEHUS

[Toka3zarenbHas GyHKIHS.

10
IToxazarenbHblE ypaBHEHUS

5 Jlorapudmuueckas GyHKIHS. 18




Jlorapugmuueckue
ypaBHEHHS
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BBIPOKCHUS 1 YPaBHEHUS
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MIPOTPECCHH

22
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