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IHHOACHUTEJIBHAS 3AIIMCKA

VY4ebnniii Kypc «Anrebpa U Havyaja MaTeMaTUYECKOTO aHaIU3a» SIBISETCA
OJIHUM W3 HamOoJiee 3HAYUMBIX B MPOrPaMME CPETHETrO OOIIEro oOpa3oBaHUs,
MMOCKOJIbKY, C OJJHOM CTOPOHBI, OH 00ECIIEYNBAET UHCTPYMEHTAIBHYIO 0a3y JUis
M3YYEHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYTOl CTOPOHBI, JOPMUPYET
JOTUYECKOEe W  a0CTpaKTHOE  MBIIUICHHE OOy4YarolMxcs Ha  YpPOBHE,
HEOOXOAMMOM [IJIi OCBOCHHSI HMHGOPMATHKH, OOIISCTBO3HAHUS, HCTOPHH,
CJIOBECHOCTH U JPYTHX AUCIUIUIMH. B paMkax mgaHHOTO Y4eOHOro Kypca
oOydJaromniyecs: OBJIAJECBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKH,
KOTOpasi PopMyJIMPYET CBOM JIOCTHXKEHHS B MaTEMaTUYECKON (hopme.

VY4eOHbIil Kypc anreOpbl U HaYaJl MaTeMAaTUYECKOTO aHaliu3a 3aKJaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (U3UKH, XUMUHU, OMOJIOTHH,
MOHUMAaHUS OCHOBHBIX TEHJACHIIMA pPa3BUTHS JKOHOMHUKH M OOIIECTBEHHOM
KU3HHU, TIO3BOJIIET OPUEHTHUPOBATHCS B  COBPEMEHHBIX IU(MPOBBIX H
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JUISl JATbHEHIIETO
oOpa3oBaHHWsS ¥ B TIOBCEJHCBHOM JKM3HM. B TO ke Bpems OBJajJcHHUC
a0CTpaKTHBIMM ¥  JIOTHYECKH CTPOTUMU KOHCTPYKIMSIMH  ainreOpsl M
MaTEeMaTUYeCKOr0 aHajlh3a pa3BUBAET YMEHHWE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, JIOKA3bIBATh YTBEPXKICHUS C TIOMOIIBI0 HHIIYKIIUHA U
paccykJaTh JCNYKTHMBHO, HCIIOJIb30BaTh OOO0OIIEHHE W KOHKPETU3AIHIO,
abcTparupoBaHve W aHaJOTui0, (OPMHUPYET KPEaTUBHOE H KPUTHUECKOE
MBIIILICHHUE.

B xozxe m3ydenus yueOHOTO Kypca «Airedpa v Hadajlia MaTeMaTU4eCKOTro
aHaM3a» O0ydYaroIIHuecs MOJydaloT HOBBIA OMBIT PEIICHHS MPUKIAJHBIX 3a7ad,
CaMOCTOATEIFHOTO MTOCTPOCHUSI MATEMAaTUYECKUX MOJICNICH PEAIbHBIX CUTYAIIUH,
WHTEPNPETAMA  TOJYYCHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYeCKNX 3aKOHOMEPHOCTEH B TMpPHUPOJIe, HAyKe H HCKYCCTBE, C
BBIJIAIONUMUCS MaTEMaTUYECKUMH OTKPBITHUSIMHU U UX aBTOPaMH.

VY4eOnbiii Kypc 00Ja7aeT 3HAYUTEIHHBIM BOCTIUTATEIIBHBIM MTOTEHITUATIOM,
KOTOPBI peanu3yercsi Kak dYepe3 YydeOHbI MaTepuas, CIOCOOCTBYIOIIHMA
(GhOpMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUSA, TaK M uyepe3 crenuduxy ydeOHOM
JEeSTENBHOCTH, TPEOYIOMIEH NPOJOKUTEIHHOM KOHIEHTPAIIMK BHUMAaHMSI,
CaMOCTOATENLHOCTH, AaKKypaTHOCTH UM OTBETCTBEHHOCTH 3a IOJyYCHHBIN
pe3ynbTar.

B ocnoBe meronuku oOydeHusi anrebpe W HadajliaM MaTEeMaTU4YeCKOTo
aHAJIKM3a JISKUT JEATETHHOCTHBINA TPUHITUI O0yYeHHUS.

B crpykrype ydeOHOro Kypca «AnreOpa W Hadajga MaTEMaTUYECKOTO
aHAIM3a» BBIJCJIICHBl CIEAYIONINE COACPKATEIHHO-METOANYECKUE JUHUU:
«Hucna u BeraucieHus», «OyHKIUU U rpapukm», « YpaBHEHUS U HEPABEHCTBAY,
«Hauama maremaTnueckoro aHanusa», «MHOXKeCTBAa U JOTHKa». Bce OCHOBHbBIE
COJZIEPKATEIIbHO-METOIMYECKHUE JIMHUM W3Y4aloTCSd Ha TPOTSHKEHUU JIBYX JIET
oOy4eHHsI Ha YPOBHE CPEIHEro oOIiero oOpa3oBaHMs, €CTECTBEHHO OTOJHSS
JpyT Apyra U MOCTENIEHHO HACHIIIAsCh HOBBIMU TeMaMu U pazzieiaMu. [[aHHBIHI
y4eOHBIH KypC SBJISICTCSI MHTETPATUBHBIM, IOCKOJIbKY OOBEIUHSET B cebde
coJiep)KaHMEe HECKOJbKMX MaTEeMaTUYeCKUX UCIMIUIMH, TaKUX KakK auredpa,
TPUTOHOMETPHSI, MAaTEMAaTUUYECKUN aHaIN3, TEOPUS MHOXKECTB, MaTeMaTHIecKas
noruka u apyrue. [lo Mepe Toro kak oOyuarommuecss OBJIaAeBalOT BcE Ooree
IIUPOKUM MATEMAaTHYECKUM ammnapaTroM, Y HUX MOCJIEeI0BaTeIbHO (POPMUPYETCS
U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYH0 MOJENb peaJbHOM
CUTYallMH, TPUMEHSTh 3HAHUA, TIOJYyYCHHbIE MPU H3YYCHHH y4eOHOTO Kypca,



JUISL pEIICHUs] CaMOCTOSATEILHO CPOPMYIMPOBAHHON MaTEeMaTHYECKOM 3a/1a4u, a
3aTeM MHTEPIIPETUPOBATH CBOW OTBET.

CopeprkaTenbHO-MEeTOAUYECKas JIMHUS «Hucna U BBIYMCICHUS 3aBEpPIaeT
(dbopMHpOBaHNE HABBIKOB HCIIOJIb30BAHMS JICUCTBUTEIBHBIX YHCET, KOTOPOE
OBLJIO HAYaTO Ha YPOBHE OCHOBHOI'O 00Iero oopa3osanus. Ha ypoBHe cpegHero
oOmero obpazoBaHusi ocoboe BHUMaHUE yjaenseTrcs (GOpMHPOBAHUIO HABHIKOB
paIMOHAIBHBIX BBIUMCICHUH, BKIIOYAIOMINX B C€0sl MCIIOJIB30BAHUE PA3TUYHBIX
dbopM 3amucu yucia, yMEHUE JeNiaTh MPHUKUIKY, BBIMOIHATH MPUOTMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YMCJIOBBIC BBIPAKEHMsI, pa00TaTh C MAaTEMAaTUYECKUMHU
KOHCTAHTaMU. 3HAKOMbIE OOYYAIOIIMMCSI MHOKECTBA HATypPalbHBIX, IIENbIX,
palMOHAIBHBIX U JCHCTBUTEIBHBIX YHMCEN JIOMOJHSIOTCS MHOXXECTBOM
KOMILJIEKCHBIX 4YHCelI. B KaXIOM U3 JITUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE eMy clienu(uueckue 3agayvl W OIeparuu: JeJIeHHe Haleso,
OTIEpUPOBAHUE OCTAaTKaMU Ha MHOMKECTBE IIENBIX YHCET, OCOOble CBOMCTBA
pPAIMOHAIBHBIX M HMPPAIMOHAIBHBIX YHCEN, apupMETUYECKUe Omeparuu, a
TaK)K€ M3BJICUYCHUE KOPHS HATYPAJIbHOW CTETICHHM HA MHOXKECTBE KOMIIIEKCHBIX
yucen. brarogaps mociienoBaTEIbHOMY PACIIMPEHUIO KPYyra HCHOIb3YEMbIX
YyCceJl W 3HAKOMCTBY C BO3MOXKHOCTSMU WX TPUMEHEHHS MJIs PEIICHUS
pasIMYHbIX 3a1a4 (HOPMHUPYETCs MPCIACTABICHHE O CIMHCTBE MATeMaTHKH Kak
HaykKu ¥ €€ poiu B TOCTPOCHUH MOJEIEH pealbHOr0 MHpa, IIHPOKO
UCIOJIB3YIOTCSI 0000IIEHNE U KOHKPETH3AIIHA.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEANM3YETCs] HAa MPOTSHKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHMsl, MOCKOIBKY B KaxIOM
pasnene [Iporpammbl TpenycCMOTPEHO pPENICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbpTaTe OOy4Yaroniuecss OBJAACBAIOT PA3IUYHBIMU METOJAMH PEIICHHUS
paIlMOHANIBHBIX, HMPPAMOHANBHBIX, TIOKA3aTENbHbBIX, JIOTApUOMHUUECKUX W
TPUTOHOMETPUUECKUX YPaBHEHUI, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cozepxkammx mnapameTpbl. [lomydeHHbIE YMEHHS IIMPOKO HMCTIOIB3YIOTCS TpU
ucciae0BaHny QYyHKIUNA C TTOMOIIBIO0 TIPOU3BOIHOM, TIPH PEIICHUH TPUKIIATHBIX
3a/lad W 3a7ad Ha HAXOXJCHUE HAWOOIBIIMX W HAUMEHBIIUX 3HAYCHHM
bynkuun. JlaHHas cojep)kaTenbHas JIMHUS ~BKJIIOYaeT B ce0S  Takke
(dbopMHpOBaHNE YMEHUI BBIMOIHATH pacd€rhl 1o ¢Gopmysam, mpeodpa3zoBaHus
paIMOHAIIbHBIX, UPPAITMOHATIBHBIX U TPUTOHOMETPHUECKUX BBIPAKEHUH, a TAKXKE
BBIPAKECHUM, COAEpXKAIMX CTerneHu U Jorapudmbel. brarogaps u3ydeHuUro
anredpandecKoro MaTepualia  TPOUCXOJUT  JaJibHEWIlee  pa3BUTHE
AITOPUTMHUUYECKOTO M a0CTPAKTHOTO MBIILUICHHUS O0yJaronuxcs, (GOpMUPYIOTCS
HABBIKM JICIYKTUBHBIX PACCYXKJICHUW, pabOThl C CHUMBOJIBHBIMU (HOpMaMH,
MPE/ICTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PaBEHCTB W
HepaBeHCTB. AnreOpa mpesiaraer 3Q¢GeKTHBHbIE WHCTPYMEHTHI ISl PEIICHHUS
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3aJ1ay, HATJISAIHO AEMOHCTPUPYET CBOH
BO3MOYKHOCTH KakK SI3bIKa HAYKH.

ConepxxarenbHo-MeToauueckass JuHUg «DyHKOUM U rpapukm» TECHO
MeperuieTaeTcs ¢ IPYruMU JUHUSMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 3a7aéT TMOCIEAOBATENIbHOCTh M3Yy4YeHHs Marepuana. V3ydeHue
CTENICHHOMW, TIOKa3aTeNbHOM, JOTapu(MHUUECKOW UM TPUTOHOMETPHUYECKUX
GyHKIMA, WX CBOMCTB U TpaduKOB, MUCHOJIb30BaHUE (YHKIUNA ISl PEIICHUS
3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U PEATbHON KU3HU TECHO CBSI3aHO KaK C
MaTeMaTUYeCKUM aHaJIM30M, TaK M C PEIICHUEeM ypaBHEHUHN u HepaBeHCTB. [Ipu
5ToM OOJbIIOE BHUMaHHWE YHeseTcs (HOPMUPOBAHUIO YMEHUS BBIPAXaTh
dbopMynamMu 3aBUCHMOCTH MEXIY pPa3IUYHBIMUA BEIMYUHAMH, WCCIIEI0BAThH
MoJIydeHHbIe (PYHKIIMH, CTPOUTH UX Tpaduku. Marepuan 3Toil comepKaTeabHOMI



JUHAM HAIEJCH Ha Pa3BUTHE YMCHHMH M HABBIKOB, IO3BOJISIOIIMX BBIPAXKATH
3aBUCHUMOCTH MEXIy BEIWYMHAMH B pa3IMYHONW (opMe: aHaTUTHYSCKOM,
rpaduyeckoi ®  cioBecHOW. Ero mu3ydeHwe CHocOOCTBYET pPa3BUTHIO
AITOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AIHH,
HCTIOJIb30BAHUIO AHAJIOTHM.

ConepxkarenpHas nuHUsA «Hadama MareMaTHYECKOro aHaliM3a» IO3BOJISICT
CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIIAIHBIX 3a/1a4,
JTOCTYIMHBIX OOYYaIOIMMUMCS, TaK KaK Y HUX TOSBJISETCS BO3MOXKHOCTb CTPOUTH
rpauky CIOXKHBIX (DYHKIMH, OMpeAeNniaTh WX HAWMOOJBIINE W HAWNMEHBIIIHE
3HAQYCHUS, BBIYUCIIATH ILIOMAAN GUTYp U O0OBEMBI T, HAXOJIUTh CKOPOCTH H
yCcKOpeHusl mporieccoB. JlaHHas comep:kaTeiabHas JUHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH IIOCTPOCHHUS MAaTEMATHYCCKUX MOJCIICH peadbHbIX CHUTYaIlHH,
MMO3BOJIACT HAXOJWTh HAWJIy4IlIee PCEIICHHE B MPUKIAAHBIX, B TOM YHCIEC
COITMATbHO-D)KOHOMHUYECKUX, 3a/1a49ax. 3HAKOMCTBO c OCHOBaMH
MaTeMaTHYECKOr0 aHaJIN3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (hOpMaIbHO-
JOTUYECKOTO M  KPEaTUBHOTO  MBINUICHUS, (OPMHUPOBAHHIO  YMCHHI
pacIio3HaBaTh MPOSBIICHUS 3aKOHOB MAaTEMAaTHKU B HayKe, TEXHUKE U UCKYCCTBE.
OOyJaronuecss y3HalOT O BBIJAIOIMIMXCS PE3yJIbTaTax, IOJYYCHHBIX B XOJIE
Pa3BUTHS MaTEMAaTUKH KaK HayKH, ¥ 00 UX aBTOpax.

ConepkaTenbHO-METOANYECKast JIMHUS «MHOXKECTBa M JIOTHKA» BKIIFOYACT
B ceOsl DIIEMEHTHl TEOPHUH MHOXKECTB M MaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOY>KECTBEHHBIC  TIPEACTABJICHUS ITPOHU3BIBAIOT BECh KypC IIKOJBHOM
MaTeMaTUKH U IpeylararoT Hanbojee YHHUBEPCAIbHBIN S3BIK, 00bEIMHSIIOIINMA
BCE pa3lelibl MaTeMaTUKH HM ©€ NPWIOKCHHH, OHU CBS3BIBAIOT pa3HBIC
MaTeMaTHYECKUE TUCHUIUIMHBI M WX TMPUIOKEHUS B eauHoe Iienoe. [loatomy
BAXHO  JIaTh  BO3MOXHOCTh  OOyYamIIeMyCss  IOHHUMaTh  TCOPETHKO-
MHOKECTBEHHBIN S3BIK COBPEMEHHON MaTEMAaTHMKH W HCIIOIb30BaTh €ro IS
BBIPAXKEHUS CBOMX MbICICH. JIpyruM BaKHBIM TIPU3HAKOM MAaTEMaTHUKH KakK
HAayKd CIEAyeT TNpU3HATh CBOWCTBEHHYID €H CTPOTOCTh OOOCHOBAaHWUN W
clIeI0BaHUe ONPEACIEHHBIM ITPAaBHIIaM TTOCTPOCHHS JJOKA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MaTEMaTHYECKOMW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO
MBIIIUICHUST 00YyYaroIMXCsl, IMO3BOJISIET MM CTPOUTh CBOM PACCYXKICHHS Ha
OCHOBE JIOTUYECKHUX MPABUI, POPMHUPYET HABBIKA KPUTHICCKOTO MBIIIIJICHHUS.

B ydeOGHOM Kypce «Anrebpa W Hadalma MaTeMaTHYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MaTEMaTHUECKOTO MOJEIUPOBAHHUS, KOTOPHIC IIPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJICIICH pealbHBIX
CUTyaIlui, HCCIEIOBAHMS 3THX MOJCICH C IMOMOIIBIO ammapara aiareOpbl H
MaTeMaTHYECKOr0 aHajau3a, MHTEPIPETAIlMU MMOJYyYCHHBIX pe3yJIbTaToB. Takme
3aIaHUsl BIUICTCHBI B KaXKABIM W3 Pa3eioB MPOrpaMMBI, MOCKOJBKY BECh
Marepuall y4eOHOro Kypca ITUPOKO HCIIONB3YeTCs I PeHISHUs TPHKIIATHBIX
3amad. [Ipu pemeHnn peanbHBIX MPAKTHYCCKUX 3a7ad 00yUYaroIIMecs: pa3BUBAIOT
HaOII0/IaTeIbHOCTh, YMEHHE HAXOJHUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHI0, 0000IaTh ©M  KOHKPETHU3HPOBATH  IPOOJIEMY.
JlesTenbHOCTh TIO (POPMHPOBAHHUIO HABBIKOB pENICHUS IPHUKIAJHBIX 3a7ad
OpraHu3yeTCsl B IPOIECCe H3YUCHMsI BCEX TeM YdeOHOro Kypca «Anredpa u
Hayajga MaTeMaTHYECKOT0 aHAIN3a.

Ha wm3ydyenue yuyeOHOTO Kypca «Anredpa W Hadajla MaTEeMaTHYECKOTO
aHanu3za» otBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 vaca B Henento), B 11
KJiacce - 136 4acoB (4 yaca B HEJIEIII0).



COIAEPXAHUE OBYUYEHUA
10 KITACC

Yucnaa v BIYUCICHUA

Panmonanbsubie uncna. OOBIKHOBEHHBIC W JCCATUYHBIC IPOOU, MPOICHTHI,
OeckoHeuHbIe TIepuoauyeckue apodu. [Ipumenenue apoOeit M MpPOIEHTOB s
pelIeHUs] NMPUKIAAHBIX 3aJlad W3 PA3JMYHBIX OTPACIEHd 3HAHUW WM PEaTbHOMN
KU3HU.

JelictButenbHble 4ucaa. PanuoHanbHble W UPPALMOHAIIBHBIE YMCIIA.
ApubdmMernueckre oOmepanuu ¢  JCUCTBUTEIBHBIMA  4YHCIaMH. Moaynb
JCHUCTBUTEIBLHOTO 4YHWCIa W ero cBoicTBa. [IpuOnuxEHHBIE BBHIYUCICHHUS,
IpaBuiIa OKPYIJIEHUs], IPUKUAKA U OLICHKA PE3yJIbTaTa BHIYMCICHUMN.

Crenenp ¢ 1nensiM nokazateneM. bunom Hbiorona. Hcnoisb3oBaHue
MOAXOMASIMIEH (QOPMBI  3aMCH  JCUCTBUTEIBHBIX YHCEN JUISl  PEIICHUS
MMPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJIbHON CTETIEHU U €T0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM I[IOKAa3aTelleM M €€ CBOICTBA, CTENEHb C
JNEUCTBUTEJILHBIM [TOKA3aTEIIEM.

Jlorapudm umncna. CpoiictBa norapudma. JlecaTuuHble W HaATypaldbHBIC
norapuMsl.

CuHyC, KOCMHYC, TAHT€HC, KOTAHI'€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTaHI'€HC YHUCIOBOTO apryMEHTAa.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHBIE MpPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHBb
ypaBHEHHUs. PaBHOCWIIBHBIE YpPABHEHUSI U YpaBHEHMUS-CIeACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OcCHOBHBIE METOJIbI PEIICHHUS IEJIBIX U APOOHO-PAIMOHAIIBHBIX YPaBHEHUN
W HEpaBEHCTB. MHOrO4YJICHBI OT OJTHOW MEpEeMEHHOM. JlejeHrne MHOro4jaeHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHoOrowieHsl ¢  ULEJIBIMH
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

HNppaunonanpHbie YPaBHEHUS. OcHoBHbIE METO/IbI pelIeHus
MPPaLMOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHbBIX
YpaBHEHUM.

[IpeoOpazoBaHue BRIpAXKEHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuyeckue  ypaBHeHus.  OCHOBHBIE  METOJbI  PEIICHUS
norapu(pMUYECKUX ypaBHEHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUM. PellieHne TpUuroHoMEeTpU4ECKUX YpaBHEHU M.

Pemenne cucrem JNMHEWHBIX ypaBHEHMH. Marpuia CHUCTEMBI JIMHEMHBIX
ypaBHeHUIl. Onpenenurtesb MaTpUlbl 2X2, €ro reoMeTPUYECKUH CMBICH H
CBOWCTBA, BBIYMCIICHUE €0 3HAYEHHUS, IPUMEHECHUE ONPEICIIUTENS IS PELICHUS
CHUCTEMBbI JIMHEWHBIX ypaBHEHHM. PellleHue NpUKIagHBIX 331a4 C IOMOIIBIO
CUCTEMBI JIMHEWHBIX YypaBHEHUU. lcciienoBaHue MOCTPOCHHOM MOAENU C
ITOMOILBKO MAaTPULL U OIPEICIIUTENEH.

ITocTtpoenne MareMaTHUECKUX MOJENIEH PEeaIbHOM CUTYyalHH C IOMOIIBIO
YPaBHEHUM U HEpaBeHCTB. [IprMeHEeHNE ypaBHEHUN U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/lad U3 pas3IuvHbIX 00JlacTed HAyKH W peajbHOM
KU3HU.



DOyHKUMH U Tpapuku

OyHKIUsA, CcnocoObl 3amanus (QyHKIUMU. B3aumHO oOpaTHbie (GYHKIIUU.
Komnosumms ¢ysaknuid. 'padux ¢GyHKIMU. DneMeHTapHbIE MpeoOpa3oBaHMUs
rpaduKoB QyHKIIHIA.

OO6uacTp onpeeneHuss 1 MHOXKECTBO 3HaueHu Gyukuuu. Hynu ¢yHkimu.
[IpomexxyTkn  3HAKOMOCTOSTHCTBA.  YETHBIE W HEUETHbIE  (DYHKIIHH.
[lepuonuueckne  QyHkiuu.  [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIHMH.
Makcumymbl 1 MUHUMYMBI (pyHKIMH. HamGomnbiliee M HauMeHbIIee 3HAYCHHUS
(GyHKIIUH HA TTPOMEKYTKE.

Jluneitnasi, kBajpaTuyHasi U JApOOHO-TMHEHHAs (PYHKIUU. DIeMEHTapHOE
MCCJIEIOBAHKE U MTOCTPOCHUE UX TPaUKOB.

Crenennast QyHKIMS ¢ HATYypaJbHBIM U IEJIBIM TIOKa3zareneM. E€ cBolicTBa
u rpaduk. CpoiicTBa u rpaduK KOPHS N-OM CTENEHH Kak (PYHKIMU oOpaTHOM
CTETICHU C HATYPaJIbHBIM IMOKA3aTEIIEM.

[TokazatenbHast u morapupmuueckas GyHKIHUUA, UX CBOWCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S pelIeHUs ypaBHEHUH.

TpuroHomerpuyeckass OKPYHOCTb, OIPEIEICHHE TPUTOHOMETPUUYECKHUX
(GyHKIMIA YUCITIOBOTO apTyMEHTA.

OyHKIIMOHAIbHBIE 3aBUCHUMOCTH B PEabHBIX MPOILIECCaX U SBIICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMaTH4ecKOr0o aHAIU3a

ITocienoBaTeIbHOCTH, CIIOCOOBI 3aaHUs IIOCIIEIOBATEIbHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKITUH. MoHOTOHHBIE u OTpaHUYCHHBIC
nocJieoBaTebHOCTH. MIcTOpHsi BOSHUKHOBEHHSI MATEMAaTHYECKOTO aHAIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApubmMernueckass U TeoMeTpudeckas  mporpeccud.  beckoHedHO
yObIBaromas reomerpuueckas mporpeccus. CymMma OeCKOHEYHO YOBIBAIOIICH
r€OMETPUUECKOU ITpOorpeccuu. JIMHEMHBIN U 3KCIIOHEHUMAIIBHBIN pocT. Huco e.
dopMyna CIOXKHBIX MPOIEHTOB. VMcmonb3oBaHue mporpeccun JJisi pelieHus
peaNbHBIX 3374 MPUKIIATHOTO XapaKTepa.

HemnpepoiBHble (QYHKIIMM U WX CBOMCTBA. TOUYKHM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkmuii. CBolicTBa (YHKIIMHA HENPEPBHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JJIsl PEIICHUs] HEpaBeHCTB. lIprMeHeHHe CBOMCTB HEMPEPHIBHBIX
GyHKUIMMA U151 penieHus 3a1ay.

[lepBas u BTOpas mpousBoanbie GyHKIMU. OnpeneneHne, reOMeTPUIECKUMA
U (U3NYECKHN CMBICT TPOU3BOAHOW. YpaBHEHHE KacaTeJbHOW K Tpaduky
GyHKIMH.

[IpousBoanbie  dmeMeHTapHbIX  GyHKUui. [IpomsBomHas  CymMbl,
MPOU3BEJCHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHoxecTBa M JIOTHMKA

MHOXk€eCTBO, OIepaluv HaJl MHOMXECTBAMU M WX CBOWMCTBA. Jlpnarpammsbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
OMHCAHMS PEeaTbHBIX MPOIECCOB M SBJICHWW, MPU PEIICHUU 3a7a4 W3 JPYTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTA, CIIE/ICTBUE,
JI0Ka3aTebCTBO, PABHOCUIILHBIE YPABHECHHSI.

11 KITACC

Yucaa v BLIYUCJICHUSA



HarypanbHubie u nensie uncna. [IpuMeHenne npru3HakoB JE€IMMOCTH LIEJIBIX
guces, HanOonpmui obuui aenurens (nanee — HOJl) m mHanmensbinee obiiee
kpatHoe (nmanee — HOK), octatkoB mo moaymto, anroputma EBknampa miis
peuieHns 3a1a4 B UEJIbIX YUCIaX.

Kommnekcuple uncna. AnreOpamdeckas ¥ TpUTOHOMETpUyeckas (HOpMbI
3aMucH KOMILJIEKCHOTO 4YHciia. ApudMeTHdecKkue omepanui ¢ KOMIUIEKCHBIMU
gyuciamu. M300paxeHue KOMILIEKCHBIX YHMCENT HAa KOOPJAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO yucia. [Ipumenenune
KOMITJIEKCHBIX YHCET IS PEIICHHs (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHUSA U HEPABEHCTBA

CuctemMa W COBOKYIHOCTh YpaBHEHUW M HEpPABEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH  TPUTOHOMETPHUYECKHUX  ypPAaBHEHHH C  MOMOIIBIO

TPUTOHOMETPUUECKOMN OKPY>KHOCTH. Pewenune TPUTOHOMETPUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOJBI PEIICHUS] TIOKA3aTENbHBIX H JIOTapuhMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEW pallMOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(MUUYECKUX YPABHEHHI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMAPAMETPAMHU.

IIpumeHenue  ypaBHEHHH, CUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKHX 3a7a4 M 3a/lady U3 Pas3IudHbIX 00JlacTeld HayKH W peajbHOM
AKU3HU, UHTEPIPETALUA MOJTYYEHHBIX PE3YJIbTATOB.

DOyHKUMHA U TPaPUKH

I'padpux xommozunuu ¢yukmmit. ['eomerpudyeckue oOpas3pl ypaBHEHHH U
HEPABEHCTB Ha KOOPJAMHATHOW IJIOCKOCTH.

Tpuronomerpuueckue QpyHKITUU, KX CBOMCTBA U TPAPUKHU.

['padprueckne mMeToapl pelieHus ypaBHEHUN U HEpaBeHCTB. [ 'paduyeckue
METO/Ibl PEILICHHUS 3aJ1a4 C TapaMeTPaMH.

Ucnionp3oBanne rpadukoB (DYyHKIUN I UCCIEAOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MPHU PEIICHUU 3a7a4 U3 JPYTUX y4eOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[IpumeneHnre MPOM3BOHON K MCCIEIOBAHUIO (PYHKIIMA HAa MOHOTOHHOCTD
U OKCTpemyMbl. Haxoxmenune HauOONBIIETO W HAWMMEHBIIETO 3HAYCHHIM
HEIPEPHIBHON (DYHKIIMH HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JIi HAXOXKACHUS HAWIYYIIEro pEUIeHUs B
MPUKIAIHBIX 3aJa4yax, Il OMNpEeNeNIeHHs] CKOPOCTH M YCKOpPEHHs Mpoliecca,
3aJ1aHHOTO (HOPMYJIIOH MK TpaPuKOM.

[TepBooOpa3Has, OCHOBHOE CBOWMCTBO NiepBoOOpa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHKiui. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

WNurerpai. 'eomerpuueckuii  CMbICA ~ HMHTErpasa. Brruucnenune
onpenenéHHoro uarerpaia mno ¢popmysie Heiorona-JleiiOuuia.

[Ipumenenne wHTETpana i HAXOXKICHUS IUIONIAJICH TUIOCKUX (GUTYp U
00BEMOB T€OMETPUIECKUX TEIL.

[Tpumepst pemennii quddepeHnnanbHbIX ypaBHEeHUN. Marematnueckoe
MOJICIMPOBAHUE PEATbHBIX IMPOIECCOB C MOMOIBI0 auddepeHnnanTbHbIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJITEBPA U, HAYAJIA MATEMATHUYECKOI'O @ AHAJIM3A»
(YI'JIVBJIEHHBIM VYPOBEHB) HA VYPOBHE CPEAHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYaIOMIErocs Kak akTHBHOTO
M OTBETCTBEHHOTO 4YJi€HA POCCHUHCKOro OOIecTBa, MPEACTAaBICHUE O
MaTEeMaTUYECKUX OCHOBAX ()yHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP, SIBICHHM,
MpoLeyp TPaXIAAHCKOTO oOmiecTBa (BBIOOPHI, OMPOCH U JPYroe), yMEHHE
B3aMMO/JICHCTBOBaTh C COLMAJbHBIMU HWHCTUTYTAaMH B COOTBETCTBHM C WX
GyHKIMSIME ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUUCKON TPAXTAHCKON HMIIEHTUYHOCTH, yYBAKCHUS
K MPOIIIOMY M HAaCTOAIIEMY POCCHUIICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOLLIEHHE
K JIOCTHKEHHSIM POCCHMCKMX MAaT€MaTHUKOB M POCCUMCKOM MAaTe€MaTHU4ECKOU
IIKOJIbI, MCIIOJIb30BAHUE ATUX JIOCTHKEHH B JAPYrUX HayKaX, TEXHOJOTHSX,
chepax YKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHUe IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoja,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO IOBEJCHUS,
CBSI3aHHOTO €  IPAKTUYECKUM [PUMEHEHUEM JIOCTHXKEHUH HAayKu U
NEATENIbHOCThI0  YYEHOr0, OCO3HAaHHME JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOHYUBOTO OYAYIIETo;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHPY, BKJIIOYAs 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIICHU, pacCyXICHUN,
BOCIIPUUMYHMBOCTh K MAaTEMAaTUUYECKUM aCIeKTaM Pa3IM4YHbIX BUJIOB HCKYCCTBA;

5) pu3uyecKoro BOCNUTAHMS:

c(OpPMHPOBAHHOCTh yMEHUS TPUMEHSATh MATEeMAaTHUYEeCKUE 3HAaHUS B
WHTEpecax 370pOBOT0 W 0Oe3omacHOTO o00pasza JKHU3HU, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHME, COaTaHCUPOBAHHBIN
PEXKUM 3aHATHUN U OTABIXA, PETyJsipHas (U3NYECKash aKTUBHOCTH), (PU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
NEeATENbHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPyAy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUs, HHTEpEeC K
paznuyHbiM  chepam  MPOPECCHOHAIBHONW  JESATENHHOCTU, CBS3aHHBIM C
MaTeMaTUKOW U €€ TMPWIOKEHUSIMHU, YMEHHUE COBEpPINATh OCO3HAHHBIN BHIOOD
Oynmymieli mpodeccu W peaau30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC TUIAHBI,
FOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTU4YeCKOMYy OOpa3oBaHUIO H
caM000pa30BaHUI0 Ha TMPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY
YYacTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MAaTEMaTUYECKOW HAPABIEHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh JKOJOTHYECKON KYJIbTYpbl, TOHUMAaHHWE BIUSHUS
COIIMAJIbHO-DKOHOMUYECKUX  IPOLECCOB HAa  COCTOSIHUE MPUPOJAHOM U
COIIMAJIbHOW  Cpelbl, OCO3HAaHWE TJI00aJTBbHOTO XapakTepa HSKOJIOTHUYECKUX
mpo0seM, OpUeHTalUsd Ha MPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUU ISl PEIICHMUS



3a/1a4 B 00JaCTH OKPYKAIOIIEH Cpe/ibl, MJIaHUPOBAHHUE MMOCTYIIKOB U OIIEHKH UX
BO3MOYKHBIX ITOCIIEICTBUN JIJI1 OKPYKAIOLIEN CPEBI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHUS HAyKH U  OOIECTBEHHOW TMPaKTUKH, TOHUMAaHHE
MaTeMaTUYeCKOW HayKh Kak cdepbl YeIOBEUECKOW IESATEIHHOCTH, ITANOB €&
pa3BUTHS U 3HAYMMOCTH IS Pa3BUTUS LMBUIU3AIMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUK M MaTEeMaTHYeCKON KyJIbTypOWl Kak CpEICTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYILIECTBJISATh MPOCKTHYK) M MCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHbIe YHUBEPCATbHbIE YUeOHbIE /1eiicTBUS

ba3oBble 1ornueckue AecTBU:

BBISIBIISITh M XapaKTEPHU30BATh CYIIECCTBEHHbIE MPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHUNA MEXAY MOHATHUSAMHU, (POPMYIHPOBATH
oTpeIeICHUS MOHSITUH, yCTaHaBJINBATh CYIIIECTBCHHBIN MPU3HAK
Kiaccu(ukanmy, OCHOBaHUS Il OOOOIEHUS W CpPaBHEHHS, KPUTEPHUH
MIPOBOJIMMOTO aHAIH3A;

BOCIIPUHUMATh, (GOPMYJIUPOBATh H  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIISAITH ~ MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
mpoTuBOpeYrs B (akTax, NaHHBIX, HAOTIOJCHUSX U YTBEPKIACHUIX, TIPEAJaraTh
KPUTEPHUH JIJIs BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA,

JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHH, YMO3aKIIFOUSHHUH 110 aHATIOTUH;

MPOBOJIUTH CaMOCTOSITEIIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
yTBEp)KJICHU (TIpsIMbIE W OT TPOTHUBHOIO), BBICTPAWBATH APTYMEHTAIIHIO,
MPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE CY KJICHHUSI
Y BBIBOJIBL;

BBIOMpATh CHOCOO pemieHus: y4uyeOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUMAHTOB pEIICHHS, BbIOMpaTh HaubOonee NOAXONAIUMKA ¢  Y4ETOM
CaMOCTOSATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3soBble ucciaenoBare/ibCKue 1eiCTBUA:

MCITIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATEIBLCKUI WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh  BOMPOCH, (GUKCHPYIONME MPOTHBOpPEYHE, MpoOIeMy,
yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OpPMHUPOBATH THUIIOTE3Y, aPTYMEHTHUPOBATh
CBOIO TTO3UIINI0, MHEHHUE;

MPOBOJIUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAHKME 10 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBEKTa,
SIBJICHUSI, TIPOLIECCA, BBISIBJICHUIO 3aBUCUMOCTEH MEXy 0ObEKTaMU, SIBJICHUSIMH,
MPOIIECCAMH;

CaMOCTOATENHHO (HOPMYIHUPOBaTH 0OOOIICHHS U BBIBOJBI IO pe3yJbTaTaM
MPOBEAEHHOTO  HAOMIONEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIECCa, a TAKKE BBIJIBUTATh
MPEANOJI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISATH N€PUITUTHI MHGOPMAIINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA HA
BOIIPOC U TSI pEIICHUS 3a]1a4u;



BBIOMpaTh  MHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBaTh, CHUCTEMATU3UPOBATh M HWHTEPIPETHPOBATH HUHOOPMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(MOPMAIIUIO, MPEJACTABIATh €€ B Pa3IMUHbIX (hopmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIIbHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIe YHUBeEpPCaJIbHbIEe YUeOHbIe 1elCTBHS

Oo0menue:

BOCIIPUHHUMATh U ()OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBHH C YCIOBUSIMH
U 1EeNsIMU OOIIEeHMS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, JIaBaTh MOSCHEHUS 110 XOJy PEIICHHUS 3aJayH,
KOMMEHTHPOBATH MMOJyYCHHBIN pe3yIbTarT;

B X0Ji¢ 00CYKJIeHHs 3aaBaTh BOIPOCHI 110 CYIIECTBY 0OCYK/1aeMOU TEMBI,
mpoOJIeMbl, peniaeMol 3ajayd, BBICKA3bIBaTh HJICH, HAIlCJICHHBIE Ha ITOMCK
pEIIeHUs, COMOCTABISATh CBOU CYXICHHUS C CYXXISCHUSIMH JIPYTHMX yYaCTHUKOB
uajora, 0OHapyKMBaTh Pa3JIMYKMe M CXOJICTBO MO3UIIUMA, B KOPPEKTHOU (Gopme
(hopMyJIHPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPECTABIIATh pPEe3yIbTaThI pereHus 3a1a4u, IKCTICPUMEHTA,
HCCIICJIOBAHMS, MPOEKTa, CAMOCTOSITEIHLHO BBIOMpPATh (POpMAT BBICTYILICHHS C
y4ETOM 3aj1a4 PE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepPcaJbHbIe YueOHbIE 1eliCTBUSA

Camoopranuzamnus:

COCTAaBJIATH IIJIaH, aJITOPUTM pEIICHUS 3a7a4i, BEIOMPATh CIIOCO0 perieHus
C yu€TOM HMEIONIMXCS PECcypcoB W  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMEHTUPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEHICHUN C Y4ETOM HOBOU
uHdopmaIuu.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJIEKT:

BIIAJCTh HAaBBIKAMHM I[IO3HABATEIbHOW pediekcuu Kak  OCO3HaHUS
COBEpIIIAEMbIX JCHUCTBUH U MBICIUTEIBHBIX TMPOIIECCOB, HUX PE3YJbTATOB,
BIIAJETh CIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJISL Tpollecca U pe3yibTaTa
pElIeHHs] MaTeMaTUIECKOH 3a1a4H;

MPEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IIPU pEIICHUU
3aJla4u, BHOCUTh KOPPEKTUBHI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JTAHHBIX, HAJCHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJibTaTa IEIM U YCIOBUAM, OOBICHSTH
NPUYMHBl  JTOCTMDKCHHS WM HEJOCTIDKEHUS Pe3yJbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OMMOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITeJILHOCTD:

MMOHUMATh Y UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHON YU WHIUBUIY IbHON
paboThl TpU peneHuH YYeOHBIX 3a/Jad, MPUHUMATH II€JIb COBMECTHOM
JeSITENHHOCTH, TIAHUPOBATh OPTAHHU3AIIMI0 COBMECTHOM PabOThI, pacTpeeIsTh
BUJIbI Pa0bOT, JOroBapuMBaThCS, OOCYX IaTh NPOLECC M Ppe3yJabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIIOAEH;

y4acTBOBaTh B TPYMNIOBBIX ¢opMax paboThl (00CYKIeHUSI, OOMEH MHEHH,
«MO3TOBBIE IITYpMb» W HWHBIC), BBIIOJHITH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JIEUCTBHSI C APYTMMHU WICHAMH KOMaH/bI, OIIEHUBAThH
KaueCTBO CBOETO BKJIa/ia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBHUSI.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiacce oOyd4aronIuiicsi MOJYYUT CIEAYIOIINE
MpEeMETHBIC PE3yJIbTAThI M0 OTACIBHBIM TeMaM padouell mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYeCKOr0 aHaTu3a:

Yucaa 1 BBIYUCICHUSA:

CBOOOJIHO OTEPUPOBATH MOHATHUSIMU: PAIMOHAIBHOE YMCIIO, OECKOHEUYHAs
nepuognyeckass JpoOb, TPOILEHTHI, HPPAUMOHAIBPHOE YHCIO, MHOXKECTBa
pallMOHANIbHBIX U JICHCTBUTEIIBHBIX YUCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

NPUMEHATh JIpOOWM U TPOIEHTHI JIsi PEIICHHS TPHUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, TIPABUJIAa OKPYTICHUS, PUKHUIKY
U OLIEHKY pe3yJIbTaTa BBIYHUCIICHHUII;

CBOOOJHO OIEPUPOBATH TOHATHEM: CTEMEHb C IIEJIBIM TOKa3aTelieM,
MCIIOJIB30BaTh MOAXOASANIYI0 (OpMY 3amuCH JEHCTBUTENBHBIX YHCEN IS
pelIeHns MPAKTUYECKUX 3a7a4 U IIPEICTaBICHUS IaHHbIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apUPMETUIECKUNA KOPEHb HATypaTbHON
CTEIICHU;

CBOOOJHO  OMEpUpPOBaTh  MOHSATHEM: CTEMEHb C  PalMOHAIBHBIM
[IOKa3aTeseM;

CBOOOJHO OTEpPUPOBATh MOHATHUSAMHU: JIOTapuPM dYHUCIA, NECATUYHBIE U
HaTypaibHbIE JIOTapU(PMBbI;

CBOOOJIHO OTEPUPOBATH MOHATUSIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC ¥ apKTAHT€HC YHUCIIOBOTO
apryMeHrTa.

YpaBHEHUA U HEPABEHCTBA:

CBOOOTHO OTIEPUPOBATH MOHATUSMU: TOXKICCTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE ~ YpPaBHEHUSI U YPaBHEHUS-CIEACTBUS,  PaBHOCHIbHBIC
HEPABEHCTBA;

MPUMEHSATh Pa3IMYHbIE METOMBl PEIICHHS PAIlMOHAIBHBIX W JIPOOHO-
pallMOHAJIbHBIX YPAaBHEHUN, NPUMEHSTh METOJ HHTEPBAJIOB I PEUICHUS
HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH MOHSATHUSMH: MHOTOWICH OT OJHOW TMEPEeMEHHOM,
MHOTOWIEH C TIeJbIMU KOd(PuimeHTaMu, KOPHU MHOTOWICHA, TMPUMEHSTH
JICJICHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM, Teopemy be3dy um teopemy
Buera nns pemenuns 3anady;

CBOOOJHO ONEPHPOBATH MOHATUSMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUI,
MaTpula, ONPEAENIUTENIb MATpUllbl 2 X 2 M €ro reoMEeTPUYECKUd CMBICH,
WCIIOJIb30BaTh CBOMCTBA OMNpENENUTENss 2 X 2 Il BBIYUCIIEHUSA €r0 3HAuYeHUs,
MPUMEHSTh ONPEASHUTENN [JIsl PELICHUS] CUCTEMbl JIMHEHHBIX YpaBHEHHI,
MOJEIUPOBaTh pEalbHbIE CUTyalldd C TOMOMIbIO CHCTEMbI JIMHEHHBIX
YPAaBHEHHUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MAaTpULl U
onpenenuTeNeld, UHTEPIPETUPOBATH MOJYUEHHBIN pe3yIbTarT;

MCIIOJIb30BaTh CBOMCTBAa JEHCTBUM C KOPHSAMH [UJIsi TIpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATh ~ NMPEOOpPA30BaHUS  YHUCIOBBIX  BBIPAKEHHM, COAEPIKAIIUX
CTEIEHHU C pallMOHAIIbLHBIM [10KAa3aTeJIeM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TUISt npeoOpa3oBaHUs
norapu(MUYECKUX BBIPAKECHH;



CBOOOJHO OMEPHPOBATH MOHATHUSAMU: UppallMOHATbHBIC, TIOKa3aTeIbHBIE U
norapuMUYECKHE ypaBHEHHS, HAXOJIWUTh HMX PEIIEHUS C TOMOIIBIO
PaBHOCWJIBHBIX TIEPEXO0B MM OCYIIECTBIISISI TPOBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIC TPUTOHOMETPUUECKHUE bopmyIbl TUTSE
npeoOpa30BaHus TPUTOHOMETPHUUECKUX BHIPAKCHUI;

CBOOOJHO OMEPUPOBATH TOHATUEM: TPUTOHOMETPUUYECKOE YPaBHEHHE,
NPUMEHATh HEOO0XoauMble (OPMYJBI JJIS  PEUIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUMH;

MOJICIMPOBAaTh pEaJIbHbIE CHUTYyallMd Ha S3bIKE alnreOpbl, COCTaBIATH
BBIPOKEHMSI, YpaBHEHHWs, HEPaBEHCTBA [0 YCIOBUIO 3a7a4d, HCCIEAOBAThH
MOCTPOEHHBIE MOJIEIIH C UCTIOIH30BAHUEM alllapaTa aireopshl.

DOyHKUMHA U TPaPuKu:

CBOOOJHO OINEpUPOBATh TMOHATHAMHU: (DYHKIMS, CHOCOOBI 3a7aHUs
GyHKIMHA, B3aUMHO OOpaTHbIE (YHKIMH, KOMIO3HWIHS GYHKIUMA, Tpapuk
(yHKIMH, BBITIOJIHATH dJIEMEHTapHbIE TpeoOpazoBanus rpaduKoB PyHKITUH;

CBOOOJHO OTIEPUPOBATH MOHATHUAMH: 00JIACTH OMPEICIICHUS] U MHOXKECTBO
3HauYeHUN (DYHKIINH, HYIH QYHKIIMN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMEPUPOBATH TMOHATUSMU: YETHBIE W HEYETHBIC (YHKIINH,
MePUOINYECKre (PYHKIIUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIH, MAKCUMYMBI
U MHUHUMYMBI (YHKIMU, HaOONbIIEe M HAUMEHbIIEEC 3HAUYeHWE (PYHKIIMUA Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHITHSIMU: CTEIIEHHAs (PYHKIMS C HATYpPaIbHBIM
U TeJBIM MOKa3aTesneM, rpaduK CTeTeHHOW (DYHKIIMM C HATYPaJIbHBIM U LEITBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENEeHU Kak (QyHKIHUU OOpPATHOW CTETECHH C
HATypaJbHBIM MOKa3aTeJIEM;

OTepUPOBATh MOHATUSMU: JIMHEWHAs, KBaJgpaTHUHAs W JAPOOHO-TMHEITHAs
(GyHKIMH, BBIIONHATH JJIEMEHTAPHOE HCCJIEJAOBAHHE M TIOCTPOCHHE UX
rpaduKoB;

CBOOOJTHO OMEPUPOBATH MOHSATUSAMHU: MMOKa3aTeIbHAs M JIorapudmudeckas
(GyHKIMH, UX CBOWCTBA W TpauKH, UCIOIH30BaTh UX TpauKu sl perieHus
YPaBHEHHU;

CBOOOJHO OIEpPUPOBATh MOHATHUSMHU: TPUTOHOMETPHUYECKAsT OKPYKHOCTb,
oTpe/ieieHNe TPUTOHOMETPUIECKUX (PYHKITUNA YUCIOBOTO apTyMEHTa;

UCIIOJIb30BaTh Tpaduku GyHKIMA I HMCCIENOBAHUS MPOIECCOB H
3aBUCUMOCTEH MIPH PEIICHUH 33]1a4 U3 APYTUX YUYEOHBIX MPEAMETOB U peabHOM
’KU3HU, BEIPAXKATh (POPMYyJIaMH 3aBUCHUMOCTH MEXIY BETUINHAMU;

Hauvana maTeMaTH4ecKOro aHajm3a:

CBOOOJHO ONEPHPOBATH MOHATHUSAMU: apu(pMETHUYECKas U TeoOMEeTprIecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIasi T€OMETPUYECKasi IPOTPECCHsl, TUHEHHBIHI
M OKCIOHCHIMAIBHBIA pocT, (opmylna CIOXHBIX MPOILEHTOB, WMETh
MIPE/ICTABJIICHUE O KOHCTAHTE;

MCITIOJIB30BaTh MPOTPECCUU JJI PEIICHUS] PEANbHBIX 3a7a4 MPHUKIATHOTO
XapaKkTepa;

CBOOOJHO OMEPUPOBATH TMOHSATUSMHU: IOCIEIOBATEILHOCT, CIIOCOOBI
3a/IaHus MOCJIeIOBATEILHOCTEH, MOHOTOHHBIE u OTpaHUYCHHBIE
MOCJICIOBATEILHOCTH, TOHUMATh OCHOBBI 33apOXKJICHUS MAaTeMaTHYE€CKOTO
aHaM3a Kak aHaim3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMHU: HEMPEPbIBHbIE (YHKIHUHU, TOYKH
paspsiBa rpaduka GyHKIIUHU, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OTEpUPOBATH MOHATHEM: (YHKIIMS, HEIMpPEephbIBHAS Ha OTpPE3KeE,
MPUMEHSTh CBOMCTBA HETIPEPHIBHBIX (DYHKIIUN SISl pEIICHUS 3a]1a4;



CBOOOJHO OMEpUPOBATh TMOHATUAMH: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTtenbHas K rpaduky QyHKINY;

BBIYUCIISITH IPOU3BOIHBIE CYMMBI, IIPOU3BEACHNUSI, YACTHOI'O U KOMITO3ULIUH
IBYX (DYHKITHI, 3HATH IPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

MCITIOJIb30BaTh T€OMETPUUYECKUN U (DU3UYECKUN CMBICT MPOU3BOIHOMN s
pelIeHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBATh TOHITHUSMHU: MHOXECTBO, OIEpallid  Ha
MHO>KECTBAMU;

HCIMOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIM — anmapar Uil OIUCAHUs
peaNbHBIX TPOILIECCOB W SIBIICHUN, MPHU PEIICHUWU 3a/lady U3 JPYTUX YYEOHBIX

[IPEIMETOB;
CBOOOJTHO OTEPUPOBATH MOHATUSIMH: OIPEJCICHUE, TeOpeMa, yYpaBHEHUE-
CJIEICTBHE,  CBOMCTBO  MaTEMaTH4YeCKOro  OOBEKTa,  JI0Ka3aTelIbCTBO,

PaBHOCHUJIbHBIE YPABHECHUS U HEPABECHCTBA.

K xonmy oOyuenuss B 11 kjacce oOydYaronIuiicsi MOJYYUT CIEAYIOIINE
MpEeMETHBIC PE3yJIbTaThI M0 OTACIBHBIM TeMaM padouell mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYeCKOr0 aHaTu3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OIEPUPOBATH TMOHATUAMH: HATYpaIbHOE U I1IEJI0€ YHUCIO,
MHOJKECTBA HAaTyPaJbHBIX U LIEJBIX YMCEI, UCIIOJIb30BAaTh NPU3HAKU JACITUMOCTH
uensix yucen, HOJ[ u HOK HarypanpHbIX uucen i peuieHus 3ajad,
MPUMEHSTH anroput™ EBkinuaa;

CBOOOJHO OIEpUPOBATh MOHATHEM OCTaTKa IO MOIYJI0, 3aMUCHIBATh
HaTypaJbHbIE YHCIIA B PA3JIUYHBIX [TO3UI[MOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPUPOBATH MOHSATUSMU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHUCEJN, MPEJCTABISATh KOMIUICKCHBIE YUCIIA B aJireOpandeckon u
TPUTOHOMETPHUUECKON opMe, BHITIOIHATH apU(PMETHIECKUE OTIEPAIIMH C HUMHU U
M300pakaTh Ha KOOPAMHATHOMN TUIOCKOCTH.

YpaBHEHUSA U HEPABEHCTBA:

CBOOOJHO OTIEPUPOBATH MOHATHIMU: HPPAIMOHAIBHBIC, TOKA3aTEIbHbIE U
norapuMUYECKHE€ HEPABEHCTBA, HAXOAUTh WX pEHIEHUS C MOMOIIBIO
PaBHOCHUJIBHBIX IIEPEXOJIOB;

OCYUIIECTBJIATH OTOOpP KOpPHEH MpPH PEIICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJHO OIEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHATh HEOO0XOoauMble (HOPMYJBI Ui PEIIEHUS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH
U HEPABEHCTB, PAaBHOCWIbHBIE CHCTEMBI W CHUCTEMBI-CIEACTBUS, HAXOIAWUTh
pELICHUsI CUCTEMBbl M COBOKYIIHOCTEM pPAUMOHAIBHBIX, HWPPALHOHAIBHBIX,
MOKAa3aTeNIbHBIX U JTOTapu(MUUECKIX YPABHEHUN U HEPABEHCTB;

peumathb palOHaJbHEIE, UppaluoHaIbHBIE, II0Ka3aTeNbHbIE,
norapuMUUYECKre ¢ TPUTOHOMETPUYECKHME YpaBHEHHS UM HEPAaBEHCTBA,
coAep Kallye MOAYJIA U IapaMeTPBbl;

MPUMEHSTH TpadUuecKre METOIBI JIJISl PEIICHUs] YPaBHEHUN 1 HEPaBEHCTB,
a TaK)Ke 3a7]a4 C mapameTpamu;

MOJICIMPOBAaTh pEaJIbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBIATH
BBIPQKCHUS, YPABHEHHMS, HEPABEHCTBA M KX CHUCTEMBI 110 YCJIOBUIO 33/a4H,
MCCJIeIOBATh TOCTPOCHHBIE MOJIEIN C HCIOJB30BAHUEM ammapara anreOphl,
MHTEPIPETUPOBATH MTOJTYUYEHHBIN PE3YJIbTAT.



DOyHKUMHA ¥ TpapuKu:

CTpOUTH TpauKA KOMIO3UIMH (YHKIUNA C TMOMOIIBIO 3JIEMEHTAPHOTO
MCCJICIOBAHMS M CBOMCTB KOMIO3UIIUHU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPHUYECKHE O00pa3bl YpaBHEHHH W HEPABEHCTB Ha
KOOPJUHATHOM INIOCKOCTH;

CBOOOJHO OMEPUPOBATH TMOHATHUSMU: TpaQUKA TPUTOHOMETPUUECKUX
bynkmii;

OPUMEHATh (DYHKIIMU JJII MOJCIUPOBAHUSA W HCCICAOBAHUS PEabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCcKOro aHAJIM3a:

WCIIOJI30BaTh  TNPOW3BOJHYIO  JUIsl  HMCCIeNoBaHus  (YHKIMH  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOJIUTh HanOOJbIIEC U HAUMEHbIIEEC 3HAYCHUS (PYHKIIMHW HEMPEPHIBHOU
Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO Ui HAXOXKIEHUS HAWIY4YlIEro pElICHUs B
MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMUYECKUX, 3aJadax, MHJis
OTIpEJICICHUs] CKOPOCTH M YCKOPEHHS MpoIecca, 3adaHHOro (GopMysion wim
rpadukom;

CBOOOJHO OIEpUPOBaTh MOHATHUSMU: TEPBOOOpaA3Hasi, OMpPEACIEHHBIN
WHTETpajl, HAXOJUTh IMEPBOOOpPA3HBIC SIEMEHTAPHBIX (DYHKIMI U BBIYUCISTH
unTerpain no gopmyne Herotona-Jleitonuna;

HAXOJIUTh TUIOMIAN TUIOCKUX (GUTYp U 0OBEMBI TEJI C TOMOIIBIO HHTETPAJIA;

MMETh MPEJICTABICHUE O MaTeMaTUYECKOM MOJEIMPOBAHWU HA IpPUMEpPE
coctaByieHus U pepeHITNaIbHBIX YPABHCHHUI;

pemaTh NPUKIAJIHbIE 3aa4l, B TOM YUCJE COIMAIbHO-DKOHOMUYECKOTO U
¢u3MYecKoro - Xxapakrtepa, CpeACTBAMH  MAaTEMaTH4YECKOIO aHaau3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

HaumeHnoBanue pa3uesion
U TeM NPOrpaMmbl

KoandyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckne
padoThI

JaekTpoHHbIe (LU(pPOBHIE)
o0pa3oBaTe/ibHbIE pecypchl

MHo%ecTBO
JEMCTBUTENbHBIX YUCET.
MHoro4ieHsl.
PanmionansHbie ypaBHEHHS
1 HepaBeHCTBA. CHCTEMBI
JMHEWHBIX ypaBHEHUHN

24 1

OyHKUIMYU U TpadUKy.
Crenennast GyHKIUSA C
IIETIBIM TTOKa3aTeNneM

12 1

Apudmernueckuii KOpeHb
N-OW CTEICHH.
Hppanuonanbusie
ypaBHEHUs

15 1

[Noxa3zatenbHast QyHKIHS.
[Toka3aTenbHble ypaBHEHUS

10 1

Jlorapupmuueckas
byHKUHS.
Jlorapugmuueckue
ypaBHEHHS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUA U YPABHCHUS

ITocenoBaTenbHOCTH U
MIPOTPECCUH

10

HenpepeiBHbIe QyHKINH.
20
[IpounsBoaHas

[ToBTOpeHnue, 06001IeHNE,

CUCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 136




11 KIIACC

Ne
n/n

HaumeHnoBanue pa3uesion
U TeM IPOrpaMmbl

KoandyecTBO 4acoB

KoHTpoJLHBIE
Bcero P
padoThI

IIpakTHyeckne
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pazoBaTe/IbHbIE PeCypChI

UccnenoBanue GyHKIMI ¢
MOMOILBIO IPOU3BOHOM

22 1

[TepBooOpasnas u
UHTETrpa

12 1

I'padpuxu
TPUTOHOMETPUUECKUX
GyHKIHA.
Tpuronomerpuyeckue
HEPaBEHCTBA

14 1

UppannonanbsHble,
MOKa3aTeNbHbIE U
norapudmuueckue
HEPaBEHCTBA

24 1

KoMmiiekcHbie yucia

10 1

Harypasbnsle u nensie
4yucIa

10 1

CucreMsbl palioHaIbHbBIX,
HppaluoOHaIbHBIX
IIOKa3aTCIbHbBIX U
norapuGpMuUIeCKIX
YpaBHEHUU

12 1




3aza4yu ¢ mapaMmeTpamMu 16 1
[ToBTOpEHME, O606I.H€HI:IG, 16 5
crucTeMaTH3als 3HaHUN
OBIIEE KOJIMYECTBO
136 10

YACOB 110 [TPOTPAMME




ITOYPOYHOE INTAHUPOBAHMUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara ungposbie
Tema ypoxa Kontposabubie IpakTu4eckue
n/n Bcero U3YYEeHUS o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsbl

MHOXkeCcTBO, Onepaiuu Haj
MHOKECTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[IpumeHeHne TeopeTuKo-
MHO’KECTBEHHOI0 armnapara
JUIsl pELIEHNUs 3aa4

PannonansHbie yucna.
OOBIKHOBEHHBIC U
JecATUYHbIE Ipoou,
MPOLIEHTHI, 0ECKOHEYHBIC
MEPUOIUYECKHE IPOOH

Panmonanbabie yucia.
OOBIKHOBEHHBIC U
JECSTUYHBIE TpOoOH,
MPOLICHTHI, OECKOHEYHBIC
MIEPUOIUYECKHE TPOOH

[Tpumenenue apoGeit u
MPOLIEHTOB ISl PEIICHUS
MPUKJIAIHBIX 337124




[Ipumenenwue npobeit u
IIPOLICHTOB VISl PELLICHHUS
IIPUKJIAIHBIX 33134

JleficTBUTEIBHBIC YHCIIA.
ParnmonanbsHbie 1
MppaluyOHaJIbHbIC YUCIIa

ApudmeTraeckue onepanuu
C ICHCTBUTEIBHBIMH YHCIIAMH

10

Moynb AEHCTBUTEIBLHOTO
qHciia U €ro CBOICTBa

11

[Ipubnmxénnnie
BBIYMCIICHHUS, IPABUJIA
OKpYIJICHUS, IPUKUIKA U
OIIEHKA pe3yJjbTara
BBIUMCIICHU N

12

OCHOBHI)IG METOObI peIHeHI/Iﬂ
1EJIBIX U IPOOHO-
paIMOHATBLHBIX YPaBHECHUH H
HEPaBCHCTB

13

OCHOBHI)IG METOObI peIHeHI/Iﬂ
1EJIBIX U IPOOHO-
paIMOHATILHBIX YPaBHECHUH H
HEPaBCHCTB

14

OCHOBHI)IG METOObI peIHeHI/Iﬂ
1EJIBIX U IPOOHO-
paIMOHATILHBIX YPaBHECHUH H




HCPAaBCHCTB

15

MHorousneHs! OT 0THOUI
nepeMeHHou. Jlenenue
MHOTO4JIEHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeIbIMHA
koadurmentamu. Teopema
Buera

17

Pemenne cucreM JUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JTUHEHHBIX
YpaBHEHUI

19

Marpuiia cucTeMsl JIUHEMHBIX
ypaBHeHUH. Onpenennurens
MaTpHIIBI 2X2, eT0
F€OMETPUYECKUIN CMBICIT U
CBOMCTBA; BEIYHCIICHUE €TO
3HAYCHUS

20

Onpenenurens MaTpUIbl 2X2,
€ro reOMETPUYECKUIN CMBICIT
1 CBOMCTBA; BEIYMCIICHUE €TO
3HAYCHUS

21

[Ipumenenue onpenenurens
JUISL PEILIEHUSI CUCTEMBI
JIMHEWHBIX ypaBHCHUHN

22

Pemenune MMPUKIIAJHBIX 3aaa4




C TIOMOILIBIO CHCTEMBI
JIMHEHHBIX YPAaBHEHUN

23

Pemenne nmpuknaaHeIx 3aga4
C TIOMOILBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN

24

KoHnTtponbHas paboTa:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUN"

25

@yHKIWMA, cr1oco0BI 3a1aHUS
bynkuun. Bzanmao
oOpaTHbIe (PYHKITHH.
Kommnosunus gpyHkmit

26

I'padux pysKIIAN.
OnemMeHTapHbIe
npeoOpazoBaHus rpaduKoB

byHKIUI

27

OO6nacTh onpeaeneHus u
MHOX€ECTBO 3HaUCHUM
byukun. Hynu ¢pyHkiumu.
IIpomexyTku 3HaK
HOCTOSIHCTBA

28

YETHbIE U HEUETHBIE
¢yukuuu. [Tepuoanueckue
¢yukuuu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIMU




29

MakcuMyMbI 1 MUHHUMYMBI
¢ynkuuu. Haubonbmiee u
HaMMEHbIIIee 3HAUCHUE
(GYHKIMU Ha TPOMEKYTKE

30

JIuHeinas, KBagpaTuyHas U
IpoOHO-TMHEHHAas (PyHKIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTPOEHUE TPaPUKOB ITUX
byHKIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTpOEHHUE TPaPUKOB ITHX
byHKIUH

33

CreneHn ¢ LEIbIM
nokasareseM. bunom
Hrrotona

34

CreneHsn ¢ 1EIBIM
nokasareseM. bunom
Hrrotona

35

Crenennast yHKIUS C
HATYPaJbHBIM H HEIBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

Kontponsnas pabora:
"CrenenHnas ¢pyHkuus. Eé
cBocTBa U rpaduk”

37

Apudmernueckuii KOpeHb




HATYpaJbHOHN CTETICHU U €T0
CBOMCTBA

38

Apudmerrdeckuii KOpeHb
HATYpaJIbHOM CTENEeHU U €T0
CBOMCTBA

39

[TpeoOpazoBaHUs YHCIOBBIX
BBIPAXKEHUI, COJIEPIKALIUX
CTETICHH U KOPHU

40

[TpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUI, COJIEPIKALIUX
CTETNEHU U KOPHHU

41

[TpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUI, COJIEPIKALIUX
CTETNEHU U KOPHHU

42

HppauronanbHbie
ypaBHeHUs. OCHOBHBIE
METO/BbI PELICHUS
UPPALMOHAJIBHBIX YPABHEHUI

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/BbI PELICHUS
UPPALMOHAJIBHBIX YPABHEHUI

44

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/BbI PELICHUS
UPPALMOHAJIBHBIX YPABHEHUI




45

PaBHOCUIIBHBIE IEPEXOBI B
peLIEHUU UPPALMOHATIBHBIX
YpaBHEHUU

46

PaBHOCUIIBHBIE IEPEXOBI B
pELIEHNN UPPaLMOHATIBHBIX
YpaBHEHUU

47

PaBHOCUIIBHBIE IEpEXOBI B
pELIEHNN UPPALMOHATIBHBIX
YpaBHEHUU

48

PaBHOCUIIBHBIE IEpEXOBI B
pELICHNH UPPAMOHAIBHBIX
YpaBHEHUU

49

CgoiicTBa u TpaduK KOpHS n-
Ol CcTeTneHH KakK (PyHKITUU
00paTHOW CTENEHH ¢
HATYPaJbHBIM ITOKA3aTEeIIEM

50

CgoiicTBa u TpaduK KOpHS n-
Ol cTeTneHH KakK PyHKITUU
00paTHOW CTENEHH ¢
HATyPaJbHBIM ITOKA3aTEeIIEM

51

KoHnTtponbHas paboTa:
"CpoiicTBa 1 rpaduik KOpHS
n-0M CTETEHH.
WppaunonansHeie
ypaBHEHHA"

52

CreneHb ¢ paliMOHaIbHBIM




IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHb ¢ paliMoOHAIbHBIM
IIOKa3aTejIeEM U €€ CBOMCTBA

54

CreneHsb ¢ palliOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA

55

[oxa3zatenpHast QpyHKIM, €€
CBOICTBa U rpaduk

56

Hcnons3zoBanue rpaduka
(GYHKUIMU 1715 peIeHust
YpaBHEHUU

57

Hcnonb3oBanue rpaduka
(GyHKUIMU A7 pelieHust
yYpaBHEHUHU

58

[ToxazarenbHbIE YpaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

59

[ToxazarenbHbIE ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

60

[TokxazarenbHbIE ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

61

KontponsHas pabora:
"ITokazaTenpHast QyHKIIHSL.
[TokazarenbHbie ypaBHEHUS"

62

Jlorapudwm gucia. CBoicTBa




norapudma

Jlorapudm uucna. CBoiicTBa

63
norapupma

64 Jlorapudwm gucia. CBoicTBa
norapudma

65 JlecaTuuHbIe U HATypaIbHbIC
J0TapupMbI

66 JlecsaTruHbIe U HATYpaJIbHbBIE
Jorapupmbl
[IpeoOpazoBanue

67 BBIPAXXECHUM, COEPIKALLUX
aorapudmsl
[IpeoOpazoBanue

68 BBIPAXKEHUI, COJIEPIKALIUX
aorapudmsl
[Ipeo6pa3oBanue

69 BBIPAXKEHUI, COJIEPIKALIUX
sorapudMbl

70 Jlorapugmmueckas QyHKIHS,
e€ cBolicTBa U rpaduk

71 Jlorapudmuueckas QpyHKIuS,
e€ cBoiicTBa u rpadux
Hcnonb3oBanue rpaduka

72 (GYHKUIMU 1715 peIieHust

YpaBHEHUHU




73

Hcnons3zoBanue rpaduka
(GYHKUIMU A7 peIieHust
YpaBHEHUU

74

Jlorapupmuueckue
ypaBHeHHs1. OCHOBHBIE
METObI peIIeHUs
J0rapuPpMHUUECKUX
YpaBHEHUI

75

Jlorapugmuueckue
ypaBHeHHs. OCHOBHbIE
METObI peIICHUs
JOTapUPMHIECKUX
YpaBHEHUI

76

Jlorapugmuueckue
ypaBHeHUs. OCHOBHbIE
METOBI pEIICHUS
JOTapUPMHUECKUX
ypaBHEHUU

77

PaBHOCUIIBHBIE IEPEXO/BI B
pelieHnH JorapuMUIecKux
YpaBHEHUI

78

PaBHOCUIIBHBIE IEPEXO/BI B
pelIeHnH JorapuMUIEcKux
YpaBHEHUI

79

Konrtponsnas pabora:
"Jlorapudmuyeckast




dbyukius. Jlorapupmuaeckue
ypaBHEHHA"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

82

ApKCUHYC, apKKOCUHYC U
apKTaHI'€HC YUCIIOBOTO
apryMeHTa

83

ApKCUHYC, apKKOCUHYC U
apKTaHT'€HC YUCIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKpPYHOCTb, OIIpE/IETICHHE
TPUTOHOMETPUUECKUX
(GyHKIMIA YUCITOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENEICHUE
TPUTOHOMETPUUECKHUX
(GYHKUIMN YUCIOBOTO
apryMeHra

86

OcCHOBHEIE
TPUTOHOMETPUIECKHE




dbopMyIibI

87

OcCHOBHEIE
TPUTOHOMETPUIECKHE

dbopMybI

88

OCHOBHBIE
TPUTOHOMETPHUCCKHE

bopMyITBI

&9

OCHOBHBIE
TpI/Il"OHOMGTpI/I‘-IeCKI/Ie

bopMyIIBI

90

[Ipeo6pa3oBanue
TPUTOHOMETPUUECKUX
BBIPAXKECHUI

91

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPKECHUI

92

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPKECHUI

93

[Ipeo6pazoBanue
TPUTOHOMETPUYECKHIX
BBIPAKCHUI

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUHU

95

Pemenue




TPUTOHOMETPUUECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUU

97

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUU

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

100

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHUU

101

Konrtponsnas pabora:
"TpUroHoMeTpUYECKUe
BBIPOKCHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHEeHUs"

102

IlocmegoBaTenbHOCTH,
CIIOCOOBI 3aTaHUS
IIOCJIENOBATEILHOCTEN.
Metoa MmaTeMaTHueckon




HHAYKOUN

103

MOHOTOHHEIE U
OTpaHUYECHHBIE
MTOCJICIOBATEILHOCTH.
Hcropus ananuza
OCCKOHEYHO MaJIbIX

104

Apudmernaeckas
nporpeccus

105

I'eomerprueckas nporpeccust

106

Beckoneuno yObiBaromas
reoMeTpUYIEcKast POTPeccHst

107

CymMma GecKOHEYHO
yOBbIBaroIei reoMeTpuIecKoi
porpeccuu

108

JIuneliHbI 1
9KCIIOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

109

JIuneliHbI 1
9KCIIOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

110

Hcnonb3oBanue mporpeccuun
JUTSL PEIICHHUS PeabHBIX
3a/1a4 MPUKIATHOTO
xapakrepa




111

KontponbHast pabora:
"ITocaenoBaTeIbLHOCTH U
nporpeccun"

112

HenpepoiBHbIe QYyHKIIUU U UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMITOTHI
rpa¢ukoB GpyHKIUH

114

CoiicTBa (yHKIHIA
HETIPEPHIBHBIX HAa OTPE3Ke

115

CoiicTBa GyHKIMH
HETIPEPHIBHBIX HAa OTPE3Ke

116

MeTton MHTEpPBAJIOB IS
pelIeHUs HEPaBEHCTB

117

Mertoa nHTEpBaIOB AJIst
peIlIeHUs] HEPABEHCTB

118

Meto UHTEPBANIOB HJIst
peLIeHus] HEPaBEHCTB

119

[IpuMeHeHne cBOMCTB
HETIPEPHIBHBIX (DYHKIHHA 1151
pelieHns 3ana4y

120

[IpuMeHeHue cBOWCTB
HETIPEPHIBHBIX (DYHKIHHA 1151
pemenus 3axa4d

121

IlepBas u BTOpas
NPOHU3BOHBIC (PYHKIIUU




Onpenenenue,

122 T€OMETPUUYECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GpuznyecKuit
CMBICTT IPOU3BOIHOM

124 YpaBHeHUE KacaTeIbHOU K
rpaduky GyHKIHH

125 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIIH

126 [Ipoun3BoHbIE 3JIEMEHTAPHBIX
byHKIMIA

127 [IpousBoIHBIE S7IEMEHTAPHBIX
byHKIUH
[IpousBoaHast CyMMBI,

128 MPOU3BEJEHUS, YACTHOTO U
KOMMO3UIINH (PYHKITHIA
[IpousBoaHast CyMMBI,

129 MIPOU3BEEHHUS, YACTHOTO U
KOMMO3UIINH (PYHKITHIA
[IpousBoaHast CyMMBI,

130 MIPOU3BEECHHUS, YACTHOTO U
KOMMO3UIINH (PYHKITHIA

131 KonTponpHas padora:
"IIpousBognas"

132 [ToBTOpeHue, 06001ICHNE,

CUCTeMaTHU3alus 3HaAHWII:




"VpaBHeHus"

[ToBTOpEeHME, 0600IICHNE,

133 cucTeMaTtn3alus 3HaHHU: 1
"OyHkuun"

134 Hrtorosast KOHTpOJIbHASA 1 1
paborta

135 Hrtorosast KOHTpOJIbHAS i i
paborta

136 [ToBTOpeHnue, 06001IeHNE, {

CUCTeMaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTnyeckmne
padoThI

Jara
H3y4eHHUs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOIHON
K HCCIIeIOBAaHUIO (PYHKITUH
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI




[Ipumenenne npou3BOIHON
K UCCIIEIOBAHUIO (QyHKITUI
Ha MOHOTOHHOCTb U
J3KCTPEMYMBI

Haxoxnenne HanOombIIero
Y HAaUMEHBILIETO 3HAYCHHS
HeTPEPhIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxnenne HanOombIIero
Y HAaUMEHBILETO 3HAYCHHS
HeTPEPhIBHON (PYHKLIUHU HA
OTpe3Ke

Haxoxnenne HanOombIIero
Y HAaUMEHBILETO 3HAYCHHS
HeTPEPhIBHON (PYHKLIUHU HA
OTpe3Ke

10

Haxoxnenune HanOombIIero
Y HAaUMEHBILETO 3HAYCHHS
HeTPEPhIBHON (PYHKLIUHU HA
OTpe3Ke

11

Haxoxxaenre HanOOJIBIIETO
Y HAaUMEHBIIIETO 3HAYEHUS
HENPEPBIBHON (QYHKITUU HA
OTpe3Ke

12

Haxoxneaue HanOoJIbLIeEro
1 HAUMEHBIIEro 3HaYCHUI




HENpepbIBHON (PYHKLUHU HA
OTpe3Ke

13

[IprumeHeHne nporu3BOIHON
TUTSL HAXOXKACHUS
HAWIYYILEro peieHus B
MPUKJIAIHBIX 3aa9ax

14

[IprumeHeHne nporu3BOIHON
TUTSL HAXOXKACHUS
HAWIYYILEro PeieHus B
NPUKJIAIHBIX 3aa9ax

15

[IpruMmeHeHnue nporu3BOIHON
JUTSL OTIPEICIICHUS
CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOT0
dopmyoit unu rpadukom

16

[Ipumenenne npou3BOIHON
JUISL OLIPENEIICHUS
CKOPOCTH U YCKOPEHUS
polecca, 3aaHHOro
dbopmyItoit wiu rpaduKomM

17

Kommosurus ¢pyHKIui

18

Kommozwumus ¢hyHKimii

19

Komnozunus pyskimit

20

I'eomeTrpuueckue oOpassl
ypaBHEHUH Ha
KOOPAMUHATHOM IJTIOCKOCTH




21

I'eomeTrpuueckue oOpassl
ypaBHEHUH Ha
KOOPAMUHATHOM IJTIOCKOCTH

22

KonTponbHas padora:
"HccnenoBanue QyHKIHIA ¢
MOMOIIbIO TPOU3BOAHON"

23

[TepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[IepBooOpazubie
3JIEMEHTAPHBIX (YHKITHH.
[IpaBuia HaXOXKICHUS
NepPBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (OYHKITHIA.
[IpaBuna HaX 0K ICHHUSI
IEpPBOOOPA3HBIX

26

Nurerparn.
['eomeTpuyeckuil CMbICIT
UHTerpasa

27

Brruncnenue
OIPEIEIEHHOr0 UHTETpaia
o ¢opmyne HproroHa-
JletiOuuIa

28

Brruncnenue
OIPEIEIEHHOr0 UHTETpaia
o ¢opmyne HproroHa-




JletiOHuIIa

29

[IpumeneHnue uHTErpasIa
JUTSL HAXOXKACHUS
TIoIIaiel TIOCKUX QUryp

30

[IpumeHnenne nHTETrpaa
JUI HAXOKAECHUS 00bEMOB
TCOMETPUYECKUX TEIl

31

[Ipumeps! perieHuin
Qg depeHIraTbHBIX
ypaBHEHUU

32

[Ipumeps! perieHuin
Qg depeHIraTbHbIX
ypaBHEHUU

33

Marematuueckoe
MOJICTTMPOBAHUE PEATBHBIX
MIPOIIECCOB C MTOMOIIBIO
nuddepeHITaTbHBIX
ypaBHEHUU

34

Konrtponsnast pabora:
"TlepBooOpasnas u
uHTerpan”

35

Tpuronomerpuueckue
(GYHKIMH, UX CBOMCTBA U
rpaduKu

36

Tpuronomerpuueckue
($yHKIMH, UX CBOICTBA U




rpaduxu

37

Tpuronomerpudeckue
(GyHKIMH, UX CBOMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(GYHKIMH, UX CBOMCTBA U
rpaduku

40

OT160p KOpHEN
TPUTOHOMETPUUECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOI
OKPYXHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKOMN
OKPYHOCTH

42

OT60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHIA C TIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

43

OT60p KOpHEH




TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPYXHOCTHU

44

Pemenue
TPUTOHOMETPUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUECKUX
HEPABEHCTB

46

Penrenue
TPUTOHOMETPHUECKHUX
HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUECKHUX
HEPABEHCTB

48

KoHnTtponbHas paboTa:
"I'padukn
TPUTOHOMETPUUYECKHX
byHKIHIA.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OcCHOBHBIE METOIBI
pellIeHus TOKa3aTENbHbBIX
HEPaBEHCTB

50

OCHOBHBIE METOEI




pellIeHus TOKa3aTEeNbHbBIX
HEPaBEHCTB

51

OCHOBHBIE METOEI
pellIeHus TOKa3aTEeNbHBIX
HEPABEHCTB

52

OCHOBHBIE METOEI
penieHus MmoKa3aTeIbHBIX
HEPABEHCTB

53

OCHOBHBIC METOJIBI
pelIeHus
JorapuGMUIECKUX
HEPaBCHCTB

54

OCHOBHBIE METOEI
peteHus
JorapupMUUECcKUX
HEPABEHCTB

55

OCHOBHBIE METOEI
pereHus
JorapupMUUECcKUX
HEPABEHCTB

56

OCHOBHBIE METOEI
pereHus
JorapupMUUECcKUX
HEPABEHCTB

57

OCHOBHBIE METOEI
pelieHus: HpparMOHATBLHBIX




HCPAaBCHCTB

58

OCHOBHBIE METOEI
pelieHus: UpparMoOHATBLHBIX
HEPABEHCTB

59

OCHOBHBIE METOBI
PEIICHUS UPPAITMOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOBI
pEIICHHS UPPATMOHATEHBIX
HEPABCHCTB

61

I'paduueckue meToapt
pelIeHus: UppaMOHATBLHBIX
ypaBHEHUU

62

I'paduueckue MeToIBI
pEIICHHS UPPAITMOHATEHBIX
YpaBHEHUI

63

I'paduueckue MeTOIBI
pEIIeHUS MTOKa3aTeIbHBIX
YpaBHEHUI

64

I'paduueckue MeTo bl
pelIeHNs [T0Ka3aTeIbHBIX
HEPABEHCTB

65

I'paduueckue MeTo bl
pelLeHus
J0rapuPpMHUECKUX
YpaBHEHUU




66

I'padmueckue meToab!
peleHus
J0rapuPMHUECKUX
HEPaBEHCTB

67

I'padmueckue meToab!
peleHus
J0rapuPpMHUUECKUX
HEPaBEHCTB

68

I'padmueckue meToab!
peleHus MoKa3aTeNbHbIX U
J0rapupMHUUECKUX
YpaBHEHUI

69

I'padmueckue meToab!
peleHus MoKa3aTeNbHbIX U
J0rapupMHUUECKUX
YpaBHEHUI

70

I'padmueckue meToab!
peleHus MoKa3aTeNbHbIX U
J0rapuPpMHUUECKUX
HEPaBEHCTB

71

I'paduueckue MeToIBI
peleHus MoKa3aTeNbHbIX U
JOTapUPMHIECKUX
HEPaBEHCTB

72

Konrtponsnas pabora:
"HppannoHaibpHbIe,




HOKa3aTesbHbIE U
JorapupmMuIECcKue
HepaBeHCTBA"

73

KomriekcHbie yncia.
Aunrebpaunueckas 1
TPUTOHOMETPHUYECKAs
dbopMbI 3anuicu
KOMIUIEKCHOTO Yuciia

74

KomriekcHbie uncna.
Anrebpanueckas u
TPUTOHOMETPHUUYECKAs
dbopmbI 3amucu
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue
oTiepaluu C
KOMIUIEKCHBIMHU YUCIIAMHU

76

ApudmeTrnueckue
oTiepaluu C
KOMILJICKCHBIMHU YUCIIAMHU

71

N3o6paxkenue
KOMIUIEKCHBIX YUCEII Ha
KOOPAUHATHOU IJTIOCKOCTH

78

N3o6paxkenue
KOMILJIEKCHBIX YHCEI Ha
KOOPAUHATHOU IJTIOCKOCTH

79

®opmyna Myaspa. Kopuu




N-0¥ CTENEHHU U3
KOMILUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu
N-0¥l CTEIeH! U3
KOMIIJIEKCHOT'O YHCJIa

81

[Ipumenenue
KOMIUIEKCHBIX YUCEI IS
penieHus GU3NUECKUx
reOMETPHUECKUX 3a7a4

82

KoHnTtponbHas paboTa:
"KomiiekcHble uncia"

83

Harypasbnslie u nensie
4yucIIa

84

Harypanbnsle u nensie
4yucIa

85

[IpumeHeHue MpU3HAKOB
JEIMMOCTH LIETIBIX YNCEI

86

[IpruMeHeHrne npu3HaKoB
JEIUMOCTH LIEJIBIX YUCE

87

[IpruMeHeHrne npu3HaKoB
JETUMOCTH LIEJIBIX YHUCEN:
HO/l u HOK

88

[IpuMeHeHne npru3HaKkoB
JEIAMOCTH LIEIIBIX YACEN:
HOl n HOK

&9

[IpuMeHeHne npru3HaKkoB




JCIUMOCTH LCJIBIX YHUCCII:
OCTAaTKH 110 MOAYJIHO

90

[IpruMeHeHrne npu3HaKoB
JENUMOCTH LIETBIX YHUCEeN:
OCTaTKH [0 MOJYJTIO

91

[IpruMeHeHrne npu3HaKoB
JETUMOCTH LIEJIBIX YHUCEN:
anroput™ EBkinna ans
pelleHus 3aa4 B LEIbIX
quciax

92

KoHnTtponbHas paboTa:
"Teopust uenbix yucen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIENICTBUS

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUM. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIENICTBUS

95

OCHOBHBIE METOEI
pEILICHHs CUCTEM U
COBOKYIHOCTEHN
palOHAIbHBIX YPABHEHUN

96

OCHOBHBIE METOEI
pelIeHus: CUCTEM U




COBOKYITHOCTEHN
UPPALMOHAIIbHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI
pELICHUS] CUCTEM U
COBOKYIHOCTEH
[I0OKa3aTeJIbHBIX YPAaBHEHUU

98

OCHOBHBIE METO/IbI
pELICHUS] CUCTEM U
COBOKYIHOCTEH
[I0Ka3aTeJIbHBIX YPAaBHEHUU

99

OcHOBHBIE METO/IBI
pELICHUS] CUCTEM U
COBOKYIHOCTEH
J0rapupMHUUECKUX
YpaBHEHUI

100

OCHOBHBIE METO/IbI
peuicHud CUCTCM U
COBOKYIHOCTEH
norapuGpMUIECKHX
YpaBHEHUI

101

[Ipumenenue cucreM Kk
PEUICHUI0 MAaTEMaTHIECKUX
3a/1a4 U 3a71a4 u3
pa3InYHBIX 00JIacTe
HayKH U peajibHOM KU3HH,
UHTEpIIpeTaLHs




IMMOJIYUYCHHBIX PE3YJIbTATOB

102

[IpumeneHnue cucreM K
PELIEHUI0 MATEMaTHYECKUX
3a/1a4 1 3aJ1a4 u3
pa3InyYHbIX o0JacTei
HAyKU U PEAJIbHOU KU3HH,
MHTEPIIPETALNS
MOJTyYEHHBIX PE3YyJIbTaTOB

103

[IpumeHeHNe HEpaBEHCTB K
PELICHUIO MATEMAaTUYECKUX
3a/1a4 U 3a71a4 u3
pa3IUYHBIX 00JIacTe
HAyKH U PEaIbHOW KU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3YyJIbTaTOB

104

KontponsHast padora:
"CucTemMbl palliOHATbHBIX,
MPPALMOHATBHBIX
IIOKa3aTeIbHBIX U
aorapu(pMHUUECKUX
ypaBHeHUH"

105

PanmonansHble ypaBHEHUS
C mapaMeTpaMu

106

PanmonanbHnie
HEPABEHCTBA C
napaMmeTpamu




107

ParmonanbHble CUCTEMBI €
napamMeTpamu

108

NppannoHanbHbie
ypaBHEHHUS, HEPABEHCTBA C
napaMeTpamu

109

NppanmoHanbHble CUCTEMBI
C mapaMeTpaMu

110

Tloka3zarenbpHbIE
ypaBHEHUsI, HEPABEHCTBA C
napameTpamu

111

Tloka3zaTenbHbBIE CUCTEMEI C
napameTpamu

112

Jlorapugmuueckue
ypaBHEHHsI, HEPAaBEHCTBA C
napamMeTpamu

113

Jlorapugmuueckue
CUCTEMBI C ITapaMeTpaMHu

114

Tpuronomerpudeckue
ypaBHEHHUS C TapaMeTpaMHu

115

Tpuronomerpuyeckue
HEPaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTPaMHU

117

[Toctpoenue u
UCCIIEIOBaHUE




MaTEMaTHYECKUX MOJENeN
peanIbHBIX CUTyaluH C
IIOMOILBIO YPABHEHUM C
napameTpamu

118

[Toctpoenue u
UCCIIEIOBAHNE
MaTeMaTUYECKUX MOJEIEN
peanbHBIX CUTyaluH C
IIOMOIIBIO CUCTEM
YpaBHEHUH C MapaMeTpamu

119

[Toctpoenue u
HCCJICIOBAaHHE
MaTeMaTUYECKUX MOJAEIEH
pEAIbHBIX CUTYALINI C
MOMOIIbIO CUCTEM
YpaBHEHHUI ¢ TapaMeTpaMu

120

KonTponsHas padora:
"3amauu ¢ mapameTrpamu"

121

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3aIusI 3HAHW:
"VpaBHeHus"

122

[ToBTOpeHnue, 06001IeHNE,
cucTeMaTH3aIusI 3HAHW:
"VpaBHeHus"

123

[ToBTOpeHnue, 06001IeHNE,
CUCTEMAaTHU3alus 3HAHWNI:




"VpaBHeHus. CucteMbl
ypaBHEHHH"

124

[ToBTOpEeHmE, 0600IICHNE,
cucTeMaTH3alys 3HaHUM:
"Hepasenctna"

125

[ToBTOpEeHmE, 0600IICHNE,
CHCTEMaTH3aLMsl 3HAHUH:
"Hepasenctna"

126

[ToBTOpeHue, 06001ICHNE,
cucTeMaTH3aIysI 3HAHWHI:
"Hepasenctna"

127

[ToBTOpeHMEe, 06001ICHNE,
cHCcTeMaTH3aIs 3HaHUH:
"IIpousBoaHas u €&
npumeHeHue"

128

[ToBTOpeHMEe, 06001ICHNE,
cHCTeMaTH3aIs 3HaHUH:
"IIpousBoaHas u €&
npumeHeHue"

129

[ToBTOpeHUEe, 06001ICHNE,
cHCTeMaTH3aIs 3HaHUH:
"IIpousBoaHas u €&
npumeHeHue"

130

[ToBTOpeHUEe, 06001ICHNE,
cucTeMaTH3aIusI 3HAHWHI:
"UnTerpain u ero




npumeHeHue"

[ToBTOpEeHME, 0600IICHNE,

131 CHCTEeMaTH3aLMsl 3HAHUI: 1
"OyHkuun"
[ToBTOpeHue, 06001ICHNE,

132 CHCTEMAaTH3alLMsl 3HAHUI: 1
"®yHkuun"
[ToBTOpeHME, 06001ICHNE,

133 CHCTEMAaTH3alMs 3HAHUI: 1
"®yHkuun"

134 Hrtorosast KOHTpOJIbHAS i i
paborta

135 Hrorosast KOHTpOIBHAS ! i
pabota

136 [ToBTOpenue, 060061IeHNE, {
CcHCTeMaTH3alis 3HaHUH

OBILIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME




YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJLHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

- Maremaruka. AnreOpa W Hadajga MaTEMaTHYECKOrO aHalu3a. yriyOJeHHBIN
ypoBeHb / Mep3nsak A.I'.,Homuposckuit [.A., IlonskoB B.M.; mon penakuueit
[Tononbckoro B.E., AxkuuonepHoe obmiectBo "U3natensctBo "[Ipocsemnienue”

METOJNYECKHUE MATEPHUAJIBI VIS YUYUTEJA

- Marematuka. Anre6pa ¥ Haudajla MaTeMaTHYECKOrOo aHaliu3a. YriayOJIeHHbIN
ypoBeHb / Mepamsik A.I'.,Homuposckuit JI.A., Ilonskop B.M.; mon penakiuei
ITononbckoro B.E., AkuuonepHoe obmectBo "U3natensctBo "[Ipocsemnienue”

- Anrebpa u Havasia MaTeMaTudeckoro ananuza. 10 kiacc. YriryOiaeHHbIH yPOBEHb.
Mertoanueckoe mocodbue / E.B. bymko, A.I'. Mepsnsak, B.b. Ilomonckmii, M.C.
Sxup, Axunonepsroe obmectso "M3narenscto "[Ipocsemenne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://www.fipi.ru/ — OUIIN

http://4ege.ru/ — 4 EI'D py

https://ege.sdamgia.ru/ — Pemry EI'D
https://infourok.ru/obobschenie-opita-raboti-sistema-podgotovki-uchaschihsya-k-
itogovoy-attestacii-po-matematike-859786.html — O6o6menne onbiTa paboThl
«CucremMa MoArOTOBKY yYalTUXCs K UTOTOBOM aTTECTAIIMH 0 MaTEMAaTHKE
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