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IHHOACHUTEJIBHAS 3AIINCKA

VYuebHsbIil Kypc «AnreOpa U Hayajaa MaTeMaTUYeCKOTO aHaJIu3a» SIBISETCS OIHUM
U3 HamOoJee 3HAYMMBIX B MPOrpaMMe CPEeIHEro OOLIero 0Opa3oBaHMs, MOCKOIBKY, C
OJTHOM CTOPOHBI, OH O00O€CTeurMBaeT MHCTPYMEHTAJIbHYIO 0a3y MJisi U3Y4YEeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroid CTOPOHBI, (OPMHUPYET JIOTMYECKOE U
a0CTpaKTHOE MbIIUICHHEe OOydYalolMUXCcsi Ha YpPOBHE, HEOOXOAMMOM JMJii OCBOCHUS
UH(OPMATHUKH, OOIIECTBO3HAHUSA, MCTOPUHU, CIOBECHOCTH M JIPYTUX IUCHUIUIMH. B
paMKax JaHHOTO y4yeOHOro Kypca oOyyarouiiecs: OBiaieBalOT YHUBEPCAIBHBIM SI3bIKOM
COBPEMEHHOM HayKu, KOTopas (OpMyIupyeT CBOM JOCTH)KEHUS B MaTeMaTU4yeCKOU
dbopme.

VY4eOHblIi Kypc ainreOdpbl 1 Hayal MaTEMAaTUYECKOTO aHAJIN3a 3aKJ1abIBa€T OCHOBY
JUIA YCIEIIHOTO OBJIQJEHUS 3aKoHaMH (U3UKH, XUMHH, OWOJIOTUH, MOHMMAHUS
OCHOBHBIX TEHJICHLHMA Pa3BUTHS SKOHOMHUKM M OOIECTBEHHOW XW3HU, MO3BOJIAET
OpUEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HUCIOIb30BaTh UX IS TaJbHEHIIEro 0Opa30BaHus U B TOBCEAHEBHOM KU3HMU.
B 10 ke BpeMs oBiajeHHe a0CTPAKTHBIMU U JIOTHUYECKHM CTPOTUMHU KOHCTPYKUUSIMH
anreOpbl 1 MaTeMaTUYECKOro aHajiM3a Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH, JOKa3bIBaTh YTBEPKACHHUS C TOMOIIbIO WHIYKLIUU U
paccyxaarb ~ JEAYKTHMBHO, HCIOJb30BaTh  OOOOIIEHWE W  KOHKPETU3AIMIO,
a0CTparupoBaHUe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTHUECKOE MBILIICHHE.

B xone nu3yuenus yueOHOro kypca «Airedpa u Hauajla MaTeMaTHYeCKOTO aHAIM3a
oOyyaromyecss  NOJIy4YalOT  HOBBIM  ONBIT  pEIIEHUs  MPUKIAJHBIX  3ajad,
CaMOCTOSITEJIbHOTO TOCTPOEHUS MAaTeMaTUYECKUX MOJENIEeH pealbHbIX CUTYaIHi,
UHTEPIPETALNN TTOJyYCHHBIX PELICHUM, 3HAKOMSTCS C IPUMEpaMu MaT€eMaTU4YeCKHX
3aKOHOMEPHOCTEW B MIPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMHUCS MaTeMaTHYECKUMHU
OTKPBITUSIMH U UX aBTOPaMH.

VY4eOHblli Kypc 007aaeT 3HAUYUTEIBHBIM BOCIHHUTATENbHBIM TOTEHILIHUAJIOM,
KOTOpBIM  peanu3yeTcs Kak 4Yepe3 Y4yeOHbIM Marepuan, CIOoCOOCTBYIOIIUN
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, Tak U yepe3 creuuduxky ydeOHOU
NEeSATEAbHOCTH,  TpeOyroliel  MpOAOKUTENIbHOM  KOHIEHTpAalMM  BHUMAHMS,
CaMOCTOSTENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTar.

B ocHoBe metomuku oOyudeHusl aireOpe W HadajlaM MaTeMaTHYeCKOro aHaju3a
JIKUT N€ATEIbHOCTHBIN MPUHLIUI 00y4eHHUS.

B crpykType yuebHOro kypca «Anredpa v Hadalla MaTeMaTHUYECKOrO aHAJIA3a»
BBIJICJICHBl  CIEAYIOIIME  COAEpXKaTelbHO-METoAuYecKre JuHuM: «Yucna U
BbIUMCIICHUs», «DyHKMM U rpapukn», «YpaBHEHHs M HepaBeHCTBa», «Hawana
MaTeMaTHYECKOr0 aHalIu3a», « MHOXKeCTBa U JIOTHKa». Bce OCHOBHbIE
COJIEPKATEIHbHO-METOIMYECKUE JTUHUHU U3y4alOTCs HA MPOTSHKEHUU JBYX JET 00yUYeHus
Ha YpPOBHE CpeIHEero ooOIiero oOpa3oBaHMs, €CTECTBEHHO JOMOJHAS JpYyr Apyra u



MOCTETNIEHHO HACHIIIASICh HOBBIMH TeMaMHM U pazjaeiamu. JlaHHbIA ydeOHBId Kypc
ABIIIETCSI UHTETPATUBHBIM, MOCKOJIBKY OObEIMHAET B ceOe Comepk aHue HECKOJIbKUX
MaTeMaTUYeCKUX JUCIUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTH4yeCKUi
aHalii3, TEOpPUsl MHOXKECTB, MaTeMaTH4ecKas Jioruka u napyrue. [lo mepe Toro kak
oOyuaroluecs: OBJIaJeBaloT BcE€ 0ojiee MIMPOKUM MaTeMaTUYE€CKUM amnmnaparoMm, y HUX
nocyienoBaTeibHo  (GOpMHUpYEeTCsT U COBEPILCHCTBYETCS ~ YyMEHHE  CTPOUTH
MaTEMaTUYECKYI0 MOJIENIb PEAIbHOW CUTyallud, IPUMEHITh 3HAHUS, MTOJYYEHHbBIE TIPU
U3YYEHUH Y4YeOHOTo Kypca, IJisi pEelIeHUsT CaMOCTOSTENbHO CGHOPMYIUPOBAHHON
MaTEeMaTUYECKOW 3a1a4M, a 3aT€M UHTEPIPETUPOBATH CBOM OTBET.

ConepixarenbHO-MeTOANYECKAasT JUHUA «YUuciaa W BBIUKCICHHS» 3aBEPIIAECT
dbopMUpOBaHUE HABBHIKOB HCIIOJNIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPO€ ObLIO
HayaTo Ha ypOBHE OCHOBHOro ooOuiero oOpazoBanus. Ha ypoBHe cpemaHero oO1iero
oOpa3oBaHus 0co00€ BHMUMaHHE yAeliseTcsl (JOPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX
BBIYMCIICHUM, BKIIIOUAIOMINX B c€0s MCIOJb30BaHUE PA3IMYHBIX (POPM 3amucu 4ucia,
YMEHUE JeJIaThb MPUKUJIKY, BBIIOIHATh MNPUOIMAKEHHBIE BBIYMCICHUS, OILICHUBATh
YHUCJIOBBIE BBIpAXKEHUs, pabOTaTh C MaTeMaTUYeCKUMHU KOHCTaHTaMH. 3HAKOMbIC
00y4JaronMcsi MHOKECTBA HATypaJIbHBIX, LIEJIBIX, PAIIMOHAIBHBIX U IEUCTBUTEIbHBIX
YHCEJ AOMOJIHIIOTCS MHOXKECTBOM KOMIUJIEKCHBIX YMCell. B KaXka0oM U3 3TUX MHOXKECTB
paccMaTpHUBAIOTCSl CBOMCTBEHHbIE €My ClieUM(HUECKUE 3a/1a4d U ONepaluu: JeJIeHUe
HalEJI0, OMEPUPOBAHME OCTAaTKAMU Ha MHOXECTBE IIEJIbIX YHCEJ, 0COObIe CBOWMCTBA
pallMOHAJIBHBIX M HMPPALMOHAIIBHBIX YHCEN, apu(pMeTHYecKue omeparuu, a TaKkKe
W3BJICYEHUE KOPHS HATypajJbHOM CTENEHM HA MHOXKECTBE KOMIUICKCHBIX YHCEIN.
brmaromapss mocnenoBaTenbHOMY pACIIMPEHHIO Kpyra MCIONb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSMHM HX TNPUMEHEHUS IS PEHICHUS Pa3JIMYHbIX 3aJ]a4
dbopmupyeTcs MOpenCcTaBiICeHUE O E€AMHCTBE MaTeMaTMKU Kak Hayku M e€ pojid B
MOCTPOCHUHM MOJIENIE pPealbHOTO MHpa, IMHPOKO MCIHOJB3YIOTCS O0000IIeHHE U
KOHKPETHU3aLHSL.

JIuans «YpaBHEHHs] M HEPABEHCTBA» PEANMU3YETCSd Ha NPOTSHKEHUH BCETO
oOyueHHs Ha YpPOBHE CPEIHEro oO0IIero o0pa3oBaHUs, MOCKOJIBKY B KaKIIOM pasfelie
[IporpaMmel OpenyCMOTPEHO PELIEHWE COOTBETCTBYHOIIMX 3adad. B pesynbrare
oOyJaromuecss OBJAJCBAIOT PA3JIMYHBIMA METOJAMU PEIICHUS PaIlMOHAIBHBIX,
WUppALMOHATBLHBIX, TMOKA3aTeIbHBIX, JOTAaPU(PMUYECKUX U TPUTOHOMETPUUYECKHUX
YPAaBHEHHI, HEPABEHCTB M CHUCTEM, a TaKXe 3a7ad, COAEPXkaAIIUX I[apaMETPHI.
[Tonmy4yeHHBIC YMEHUS IUPOKO UCTIONB3YIOTCS TIPU UCCIIEIOBAHUH (DYHKITHI C TOMOIIIBIO
MPOM3BOJAHOM, TPU PELIEHUU TPUKIATHBIX
3ama4 W 3a7ad Ha HAXOKJICHHE HAWOONBIINX W HAWMEHBIINX 3HAYCHHUH (YHKITUH.
JlanHast comep:karenbHas JIMHUAS BKIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHHMA
BBINIOJIHATE  pacu€Tel 1o  Qopmyinam,  npeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TaKXKe BbIPaKCHUH,
colepkalux cTeneHu u Jjorapudmel. briarogapss wu3yueHuro anreOpandyeckoro
MaTepuana MPOUCXOJUT AalibHEIlee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO



MBIIUICHUST 00ydaromuxcs, (OPMUPYIOTCS HABBIKM JEAYKTUBHBIX PaCCyXACHHIA,
paboTBI C CUMBOJIBHBIMU (hOpMaMHu, IIPEICTABICHNS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEM
B BUJIE PAaBEHCTB U HEpaBeHCTB. AnreOpa npeanaraer 3pQeKTUBHbIE HHCTPYMEHTHI JJI51
pElICHUs] NPAKTUYECKUX U ECTECTBEHHO-HAYUHBIX 3a/lad, HAMISAHO JEMOHCTPUPYET
CBOM BO3MOYKHOCTH Kak S13bIKa HayKH.

ConepxxarenbHo-MeTonuyeckass JuHUA «DyHKUMM W rpa@uUKu»  TECHO
HEpPEIJIETAETCS C IPYTUMH JUHUSAMHU Y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJaéT  MOCJENOBATENbHOCTh  M3Y4YEHMs  Martepuana. l3yuyeHue  CTENeHHOM,
[IOKA3aTeJIbHOM, JJOrapu(MUUECKONl U TPUTOHOMETPUUYECKUX (DYHKIMM, UX CBOMCTB U
rpaduKoB, HCHOJIb30BAHME (DYHKUMH Uid pelieHusl 3afad U3 JPYyrux Y4eOHbIX
IPEIMETOB U PEAIBHOM KU3HU TECHO CBA3aHO KAK C MAaTEMATUYECKUM aHAJIU30M, TaK U
C pelIeHHEeM ypaBHEHUIl U HepaBeHCTB. [Ipu 3ToM OoJblIOoe BHUMaHHME YAENAETCS
(OpMUPOBAHUIO YMEHHUS BBIpAXaTh (POpPMYJIaMU 3aBUCHMOCTH MEXAY Ppa3InYHBIMU
BEJIMYMHAMU, HCCIIEOBAaTh MOJy4YeHHbIE (PYHKIIMH, CTPOUTHh UX Tpaduku. Marepuan
ATOU COAEPKATEIBHOM JTMHUM HALIEJIEH Ha Pa3BUTHE YMEHUIN U HABBIKOB, TO3BOJISIOLIUX
BBIPAXKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHON (opMe: aHATUTUYECKOM,
rpaduueckoii u cinoBecHoi. Ero n3yuenre cnocoOCTBYeT pa3BUTHIO aITOPUTMUAYECKOTO
MBIIIEHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AILIUH, UCTIOJIb30BAHUIO AaHAJIOTUH.

ConepxarenbHass juHus «Hauana MareMaTMYeCcKOro aHajiv3ay IO3BOJISET
CYLIECTBEHHO PAaCIIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAJHBIX 3a/1ad,
JOCTYIHBIX 00y4YaroIIMMCS, TAK KaK Y HUX MOSBIISAETCS BO3MOXHOCTh CTPOUTH IpaduKu
CIIOKHBIX (PYHKIIHM, ONPEAENSITh UX HAUOOJIbIINE U HAMMEHBIIME 3HAUCHU S, BBIYUCISATD
iomaau Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTU U YCKOPEHHUsI IIpoleccoB. J(aHHas
coJieprKareabHas TIMHUS OTKPHIBAET HOBbIE BOBMOKHOCTH TOCTPOCHUSI MATEMATHYECKUX
MozeNiell peanbHBbIX CUTYyallMid, TO3BOJSET HAXOAWTh HAWIyYIlEee pELIEHUE B
MPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DKOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C
OCHOBaMH MAaTeMaTHYeCKOTO aHajh3a CII0COOCTBYEeT pAa3BUTHIO aOCTPaKTHOTO,
(opMaNbHO-IOTUYECKOTO W KPEAaTMBHOTO MBINUICHUS, (DOPMHUPOBAHHUIO YMEHUH
pacno3HaBaTh NPOSBIEHUS 3aKOHOB MaTeMaTHUKW B HAayKe, TEXHUKE U HCKYCCTBE.
Obyuatoruecs y3HaIoT O
BBIJIAIOIIMXCA Pe3yJIbTaTax, MOJYyYEeHHBIX B X0/I€ Pa3BUTHsI MaTEMAaTUKU KaK HayKH, U 00
UX aBTOpax.

ConeprxaresnbHO-MeToInYecKast TUHUS «MHOXeCTBa U JIOTHKa» BKIIIOYAeT B ceOs
AJIEMEHTBI TEOPUU MHOYKECTB M MATEMAaTUYECKOW JIOTUKH. TE€OpEeTUKO- MHOKECTBEHHBIE
MIPEICTABICHUS NPOHU3BIBAIOT BECh KypC ULIKOJBHOM MaTeMaTHMKd W Mpeiararotr
HamOoJee YHUBEPCAJIbHBIN S3bIK, OOBEAMHSAIOMIMN BCE pa3lesibl MaTeMaTHKU U €€
MPWIOKEHHUI, OHM CBS3bIBAIOT pPa3HbIE MAaT€MaTUYECKHE JUCLUUIUIMHBI W HX
OPUIIOKEHUS B eauHoe Lenoe. [103ToMy BaXHO JaTh BO3MOXKHOCTH OOydYaroIemycs
[OHUMAaThb  TEOPETUKO-MHOXKECTBEHHBIM  A3BIK COBPEMEHHOM  MareMaTUKu U
UCIOJIb30BaTh €ro Uil BBIPAXKEHHs] CBOMX MbIciei. JIpyruM Ba)KHBIM MPU3HAKOM
MaT€MaTHKU KaK HAayKH CIIEAYET IPU3HATh CBOMCTBEHHYIO €l CTPOrocTb 0OOCHOBAaHUI



U CIIe/IOBaHUE OMpENeIEHHBIM MpaBUIaM MOCTPOEHUS JTOKA3aTeNIbCTB. 3HAKOMCTBO C
DIIEMEHTAMH MaTEMaTHYeCKOW JIOTMKH CIIOCOOCTBYET PAa3BUTHIO  JIOTHYECKOTO
MBIIUICHAST OOYYalOIIUXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYKICHHUS HAa OCHOBE
JIOTUYECKUX MPaBWI, GOPMUPYET HABBIKA KPUTHICCKOTO MBITILIICHUSI.

B yueO6HOM Kypce «Anredpa u Havyasla MaTeMaTHYeCKOTO aHAIN3a TIPUCYTCTBYIOT
OCHOBBI MaTeMaTHYE€CKOTO MOJICTHPOBAHMSI, KOTOpBIE MPHU3BAaHBI CIOCOOCTBOBAThH
(OpPMUPOBAHUIO HABBIKOB MOCTPOCHUS MOJEICH peaIbHbIX CHUTYaIlWid, UCCIEIOBAHUS
TUX MOJENe ¢ TMOMOIIBI0 amnmapara aireOpsl W MaTeMaTHYECKOTO aHalln3a,
MHTEPIPETAINN TTOMyUYEeHHBIX PE3yJabTarToB. Takue 3a/laHus BIUICTCHBI B Ka)IbIH W3
pa3nenoB MporpamMMbl, TOCKOJIBKY BECh MaTepuall Y4eOHOro Kypca IIHPOKO
UCIIONIB3YETCSL ISl pelIeHHus] NpUKIaAHbIX 3anad. [lpum  pemieHun peanbHBIX
MPAKTUYECKUX 3aJ1a4 00yJaronIuecs pa3BUBaIOT HAOIIOAATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaTbCsi, MCIOIB30BaTh AaHAJIOTHI0, 0000maTh |
KOHKPETU3UPOBATh Mpobiemy. JlesaTenpbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PEIICHHUS
MPUKITATHBIX 337ad OPTaHU3yeTCsl B IMpOIlecce M3YYCHHsI BCEX TeM Yy4eOHOro Kypca
«Anrebpa 1 HayaIa MaTeMaTUIECKOTO aHAIIN3ay.

Ha usydenne yuebHOro Kypca «Anredpa W Hadajia MaTeMaTUYECKOTO aHAIN3a»
orBoauTcs 272 yaca: B 10 kinacce — 136 yacoB (4 yaca B Heaemo), B 11 kiacce — 136
yacoB (4 Jaca B HEJIEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

Yucya 1 BbIYHCICHUSA

Panmonanehpie umcia. OOBIKHOBEHHBIE M JECATUYHBIC JApOOH, IPOLIEHTHI,
OeckoHeuHble iepuonnyeckue apoou. [lpumenenune qpodei U MPoLEeHTOB JIJIs PELICHUS
IIPUKJIAHBIX 3a]1a4 U3 PA3JIUYHBIX OTPAC/IC 3HAHUM U peaIbHOMN JKU3HH.

JenictBuTenpHble  4uciaa. PanMOHalbHBIE W UPPALMOHAIBHBIE  YMCIIA.
ApudmeTrueckue onepanum ¢ 1eHCTBUTEIbHBIMU YUCIaMU. MOIylb J€HCTBUTENBHOTO
quciia u ero cBoiictea. [IpubamkE€HHbIE BBIYUCIICHNUS, ITpaBUila OKPYIIICHUS, IPUKHIKA
Y OLICHKA pe3yJIbTaTa BbIYUCICHUMN.

Crenenb ¢ nenbiM nokasaresneM. bunom HerotoHa. Mcnone3oBaHue noaxonsimen
(GopMBl 3amMCH JACUCTBUTEIBHBIX YHCEN JUIsl PEIICHUS MPaKTUUYECKUX 3a7ad |
IIPEACTABICHUS TAHHBIX.

ApupmMernueckuii KOpeHb HaTypaJbHOW CTETIEHH U €ro cBOMCTBA. CTENEHb C

PalMOHAJIBHBIM ITI0KA3aTEIEM U €€ CBOWCTBA, CTENEHD C
JNIEUCTBUTEIILHBIM ITOKA3aTEJIEM.

Jlorapudm umcna. CsoiictBa Jnorapudma. JlecsTuuHble W HaTypaJbHbIE
norapu@Msl.

Cunyc, KOCHHYC, TAHT€HC, KOTAHTE€HC YMCIOBOTO apryMeHTa. APKCHHYC,
APKKOCHHYC U ApKTaHT'€HC YMCJIOBOTO ApryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxnecTBa U TOXIECTBEHHBIE MTPeoOpa30BaHusl. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMST W ypaBHEHUsA-cilencTBuss. HepaBeHCTBO, pemieHue
HEpPABEHCTBA.

OcCHOBHBIE METOJBI PELICHUS IENbIX M APOOHO-pallMOHAIBHBIX YpPaBHEHUH U
HEpaBEHCTB. MHOTOWIEHBI OT OJHOM NIEPEMEHHOM. JlereHre MHOro4jieHa Ha MHOTO4ICH
c ocrtatkoM. Teopema besy. MHorounensi ¢ riesnbiMu kosdpunirienramu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPIKAIUX CTENIEHH U KOPHHU.

WppannonanbHbie YPaBHEHMUS. OcHOBHBIE METO/IbI peLIeHus
UPpALMOHATIBHBIX YPABHEHUM.

[TokazarenbHble ypaBHEHN. OCHOBHBIE METO/IbI PELICHUS TOKA3aTeIbHBIX

YpaBHEHUN.

[IpeoOpa3oBanue BbIpa)EHU, COAEPKAIINX JIOTaPU(PMBIL.

Jlorapugpmuyeckue YPaBHEHUH. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMHUUECKUX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUYECKUE (bopMybl. IIpeobpa3oBanue

TPUTOHOMETPUUYECKUX BbIPaXKEHUH. PenieHrne TpuroHOMETpUIECKUX YPaBHEHHUI.
Pemenne cucrem JMHENMHBIX ypaBHEHUW. Marpuma CHUCTEMBbl JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MaTpUUbl 2X2, €ro TeOMETPUYECKUIM CMBICI U CBOMCTBA,



BBIYMCIICHUE €r0 3HAUCHUS, NMPUMEHEHHUE OIPEACIUTENsT JJISl PELICHHUS CUCTEMBI
JMHEWHBIX YpaBHEHUN. PellleHne NpuKIagHbIX 3a7a4 C MOMOIIbIO CUCTEMBI JIMHEMHBIX
ypaBHeHH. MccnegoBaHue TMOCTPOCHHOM MOAEIM C  IOMOINBI0 Marpul |
OITPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJAENIEH pEeaJbHOM CHUTyallUM C IOMOUIBIO
YpaBHEHH M HepaBeHCTB. [IpuMeHEHME ypaBHEHHI M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a/1a4 1 3aj1a4 U3 pa3IuvHbIX 00IacTel HayKu U pealibHOM KU3HHU.

DOyHKUUM U Tpaduku

OyHKMsA, crnocoObl 3amaHus (QyHkiuu. B3auMHO oOpaTHble  (YHKIIHH.
Kommnosurms pynkuumii. ['paduk dyHKImu. SiaemMeHTapHbie peodpa3oBanus rpadukoB
byHKIUH.

OO6nactp ompeAeneHusi U MHOXKECTBO 3HaueHuit (yHkuuu. Hymu dynkmmm.
[TpomexyTku 3HaKomocTosHCTBA. UYETHbie M Heu€THble (yHKIUU. [lepuoguueckue
byakuun. [IpoMexxyTku MOHOTOHHOCTHM GYHKIMH. MakCUMyMbl M MUHUMYMBI
dbynkunn. Hanbomnpliiee 1 HauMeHblee 3HaueHUs (PyHKIIMU Ha TIPOMEKYTKE.

JIunelinasi, KBajipaTuyHas U JpoOHO-TUHEHHAs QYHKIHMH. DJIEeMEHTApHOE
UCCJIeIOBAaHUE U TTOCTPOCHUE UX TPA(UKOB.

Crenennas (yHKIUS C HaTypajdbHBIM W IeJibIM ToKa3areneMm. EE cBolicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs N-0i cTeneHu Kak (yHKUUKU OOpaTHOW CTENEHU C
HaTypaJIbHbIM IOKa3aTEJIEM.

[loka3zarenbHas u gorapupmuyeckas QyHKIHH, UX CBOMCTBA U rpauKH.
Ucnionb3oBanue rpadukoB QyHKIUN TSl pEIICHUS] YPAaBHEHHI.

TpuroHoMmeTpuueckas  OKPYKHOCTb,  ONpPENCIICHHE  TPUTOHOMETPUYECKUX
(GYHKITUH YHCIIOBOTO apTyMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTHU B pEAJIbHBIX MPOIeccaxX U SIBICHUSX.

I'paduku peanbHBIX 3aBUCUMOCTEH.

Hauyana maremMaTnueckoro aHajmu3a

ITocnemoBaTeIbLHOCTH, CIIOCOOBI  3aJaHMs  MOCJeIoBaTeabHOCTEH. MeTon
MaTeMaTH4YeCKOU WHTYKIIVH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCIEA0BaTENbHOCTU. VICTOpHUST BO3HMKHOBEHHSI MareMarTH4YeCKOTO aHalau3a Kak
aHaian3a 0ECKOHEYHO MallbIX.

Apudmernueckass W TeoMeTpUYecKas mporpeccuu. beckoHeuHo yObIBaroIIast
reomeTpuyeckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOLIEH T'€OMETPUUYECKON
nporpeccuu. JIMHENHBIA M 3KCIOHEHIMAIBbHBIN pocT. Yncno e. dopMyna CiIoXKHBIX
po1eHToB. Vcnoib30BaHKE MPOrPeECCUU AJIsl PEIICHUS pealbHbIX 3a/1a4 MPUKIIATHOTO
Xapaxkrepa.

HenpepriBHble pyHKIIMU U UX CBOMCTBA. TOYKM pa3pbiBa. ACUMOTOTHI IpauKOB
dbynkumii. CBolicTBa (PyHKIIMNA HEMPEPBIBHBIX Ha OTpe3Ke. MeToj HHTEPBaJIOB IS
penieHus: HepaBeHCTB. [IpuMeHeHre CBOWCTB HENPEPBIBHBIX (DYHKIUN IJI1 PELICHUS
3a1ad.

[lepBas u BTOpas npousBoaHbie GyHKIMU. OnpenesaeHue, reoMeTpUIeCKUul U



(¢u3nYeCKUii CMBICI TPOU3BOAHON. YpaBHEHHE KacaTeNbHOMN K TpaduKy (PyHKIIHH.
[IpousBoanble aneMeHTapHbIX (QyHKUMH. [Ipon3BonHas cymMbl, MpOU3BENEHUS,
YaCTHOTO M KOMITO3UIIUHU (DYHKIIHIA.
MHoxkecTBa U JIOTHKA
MHoxecTBO, OIepalMy HaJl MHO>KECTBAaMU U X CBOMCTBA. /lnarpamMmsl Oiiepa—
Benna. [IpuMeHeHne TEeOPETUKO-MHOKECTBEHHOTO aIlllapara Uil ONMCAaHNs PEaJIbHBIX
IPOLIECCOB U ABJICHUI, IPU PELICHUHN 33]1a4 U3 JPYTUX Y4eOHBIX IPEIMETOB.
Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOIO 0OBEKTA, CIEACTBHE,
J0Ka3aTenbCTBO, PABHOCUJIBHBIE YPaBHEHUS.

11 KITIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbnbie u nensie yncina. [IppumeHenne npru3HakoB AEIUMOCTH LENbIX YHCEN,
HanOonbIHi o01mwMi neautens (nanee — HOJl) u Hanmenbiee oOiiee KpaTHoe (majnee
— HOK), octrarkoB mo Momyinto, aiaroputMa EBkinIa mjis pelieHus 3aiad B LEJbIX
YHUCIIaX.

Kommiekcuble uncna. Anredpanyeckass U TPUTOHOMETpUYECKas (OpMbI 3amucu
KOMIUIEKCHOTO 4HCia. ApudmeTnyeckue omnepanuud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N3o0pakeHrne KOMILJIEKCHBIX YMCEI Ha KOOpAMHATHOM miockocTu. @opmyna Myaspa.
KopHu n-oi1 crenenn n3 KOMIUIEKCHOTO Ynciia. [I[puMeHeHrne KOMIUIEKCHBIX YUCEIT JJIst
penieHust pU3NIECKUX U FTEOMETPUYECKUX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucreMa U COBOKYITHOCTbh YPaBHEHHI M HEPAaBEHCTB. PABHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TTOMOIIIHIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHre TpPUroHOMETPUYECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELICHUSI TTOKA3aTEJIbHBIX U JIOTapU(YMUIECKIX HEPABEHCTB.

OCHOBHbBIE METO/IbI PELICHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE€ METOJIbI PEIIEHUS] CUCTEM U COBOKYITHOCTEMN palMOHAJIbHBIX,
WPpAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUISCKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTapaMEeTPaAMHU.

[IpumeHeHue ypaBHEHMI, CUCTEM M HEPABEHCTB K PEHICHUI0 MAaTEMAaTUY€CKHUX
3a/7a4 W 3a7a4 W3 Pa3IM4YHBIX O0JacTell HAyKW W peaibHOW JKU3HU, WHTEPIIpETaIus
MOJTYYE€HHBIX PE3YJbTATOB.

DOyHKUUM U Tpaduku

I'padux xomno3unuu GyHkiui. ['eomerpudeckue oOpasbl ypaBHEHU N 151
HEPABEHCTB HA KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIUMU, UX CBOMCTBA U TpaduKu.

['paduueckre MeTobl pelieHUs: ypaBHEHUH U HepaBeHCTB. [ paduueckre MeTobI
peLIeHUs 3a7a4 C HapaMeTPaMHU.

Ucnonp3oBanue rpadukoB GYHKIUHA 1T UCCIENOBAaHUS TMPOIECCOB U



3aBUCUMOCTEH, KOTOPHIC BO3ZHHKAIOT MPH PEIICHWH 3a7ad W3 APYTUX YYeOHBIX
IPEAMETOB U pealbHOMN KU3HH.

Hauvana maremaTnyeckoro aHajamsa

[IpuMeHeHre TPOU3ZBOIHON K HCCIENOBaHUIO (YHKUIMA HAa MOHOTOHHOCTH HU
sKkcTpeMyMbl. Haxoknenune HamOodbIIero M HAaMMEHBIIET0 3HAYEHUW HEMpPEephIBHOM
(GYHKIIUU Ha OTpE3KE.

[IpumeHeHne TPOU3BOAHOM I HAXOXKICHHUS HAWIY4YlIEro pEUICHUs B
NPUKIIAIHBIX 3aJa4ax, JUIsl ONPEAEICHUSI CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO
dbopmynoit wim rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbiX. IlepBooOpasHbie
anieMeHTapHbIX QyHKiuii. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

WNuTrerpan. I'eomerpuueckuii CMBICJHI VHTErpala. Brruucnenue
omnpenenéHHoro uurerpana no ¢popmyne Hetorona-JleiiOnuiia.

[IpumeHeHue nHTErpaia AJis HaXOXKICHUs TUIOMAAeH MI0CKUX PUryp u o0bEMoB
r€OMETPUUECKUX TEI.

[Ipumepst  pemienuit  auddepeHManbHbIX  ypaBHeHH. MaremaTudeckoe
MOJICJIMPOBAHME peaIbHBIX MPOIECCOB ¢ MOMOIIBI0 AU(epeHIINaTbHBIX YPaBHCHUA.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 1 HAUAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBII VPOBEHH) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCKOro BOCHUTAHUS:

c(hOpPMHPOBAHHOCTD TPAXKIAHCKOM MO3ZUIIMK OOYYAIOIIErOCsl KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUMCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaXx (DYHKIIMOHUPOBAHUS PA3NIUUHBIX CTPYKTYp, SIBICHHUH, MpPOUEAYp
IpaKJaHCKOTO 00111ecTBa (BBIOOPHI, OMPOCHI U JIPYTO€), YMEHUE B3aUMOJIEHCTBOBATh
C COLIMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMU U HA3HAYCHUEM;

2) MATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOPMUPOBAHHOCTh POCCUUCKON TpaKAaHCKON WJEHTUYHOCTH, YBaKEHUS K
MPOIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTWKH, IIEHHOCTHOE OTHOIIECHUE K
JOCTHKEHHSIM POCCUICKUX MaTEMaTUKOB U POCCUUCKOM MaTeMaTUYeCKOM IIKOJIBI,
UCIIOJIb30BAHUE OTUX JOCTMXKCHMM B JAPYTHX HayKaxX, TEXHOJOTHsX, cdepax
HYKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOTO BOCIIMTAHUS:

OCO3HAHUE NYXOBHBIX IIEHHOCTEW POCCHICKOrO Hapojaa, chopMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYCCKOTO IOBEJCHUS, CBI3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIXKCHUM HAYKU U JIEATEIbHOCTHI0 YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYHUBOTO OYIYyIIETO;

4) 3CTeTHYECKOro BOCIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHpY, BKIIOYas OSCTETUKY MaTeMaTHUYEeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUHN, BOCTIPUUMYINBOCTH K
MaTeMaTHYECKUM acCIeKTaM Pa3InYHbIX BUOB UCKYCCTBA;

5) ¢uznyeckoro BOCIUTAHUS:

c(hOpPMHPOBAHHOCTH YMEHHUS IPUMEHSATh MaTEMaTHICCKHUE 3HAHMS B HHTEPECcax
37I0pOBOTO M Oe30macHOro oOpa3a KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (340pOBOE MUTaHUE, COATaHCUPOBAHHBIA PEKUM 3aHITHUN U OT/AbIXA,
perynspHas (u3uyeckas aKTHMBHOCTh), (PU3MYECKOE COBEPIICHCTBOBAHUE MpHU
3aHITHSAX CIIOPTHBHO-03/I0POBUTEIBLHON IEATEILHOCTHIO;

6) Tpya1oBOTrO BOCTIMTAHMS:

TOTOBHOCTH K TPY/LY, OCO3HAHHE IIEHHOCTH TPYIOIIOOWS, UHTEPEC K PA3THIHBIM
chepam mpodecCHOHATBLHON JeATEeTbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW W €€
MPWIOKCHUSIMU, YMEHHE COBEPIATh OCO3HAHHBIA BBHIOOp Oymymiel mpodeccuu u
peaTn30BbIBATh COOCTBEHHBIE )KU3HEHHBIC TUIAHHI,

TOTOBHOCTH U CLIOCOOHOCTh K MaTEMaTHuueCKOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO
Ha MPOTSHDKEHUM BCEW KU3HU, TOTOBHOCTh K AKTMBHOMY YYAaCTHIO B pEUICHUU



MPAKTUYECKUX 3a7]a4 MaTeMAaTU4€CKO HAIIPaBIECHHOCTH;

7) 3KOJOTHYECKOr0 BOCIUTAHMSA:

c(hOPMHPOBAHHOCTh  IKOJOTUYECKOM  KYJIbTYpbl, TIOHUMAaHHUE BIUSHUS
COI[MAJIbHO-D)KOHOMHUYECKHX IPOIECCOB HA COCTOSHHE MPHUPOAHOW M COLMAIBHOU
Cpellbl, 0CO3HAHKE MI0OATBHOIO XapaKTepa SKOJOTHMYECKUX MPOOJIeM, OpUEHTALIUS
Ha TMPUMEHEHHWE MaTEeMaTHYEeCKUX 3HAHWM /Jig peuieHust 3aaad B 00JacTu
OKpYXKAalIIEH cpenpl, IUIAHUPOBAHUE TIIOCTYIIKOB M OLIEHKA HX BO3MOXKHBIX
MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPEbI;

8) IeHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKU, TIOHUMAHUE MaTeMaTU4eCKON
HayKHu KakK cephl UeJIOBEUECKON JIEATEIIbHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYMMOCTHU
JUIS pa3BUTHS I[TUBWIM3AIMU, OBJIQJICHUE SI3IKOM MAaTeMaTUKU W MaTeMaTH4eCKOU
KYJIBTYpOU Kak CpPeJCTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIATH MPOEKTHYIO
U UCCIIE0BATENbCKYIO IEATEIIbHOCTh MHIUBUAYAJIBLHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIe YHHMBEpPCcAJbHbIE yUeOHbIE el cTBUSA

ba3oBble Jloruyeckue AeicTBUS:

BBISIBIISITh U XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTeMaTH4eCKHUX
00OBEKTOB, MOHATHI, OTHOIIEHUN MEXTy TOHATUAMH, (OPMYJIUPOBATH ONPEACICHUS
MOHSTUH, YCTAaHABIUBATh CYIIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JIJIsi
000011IeHUs U CPAaBHEHUS, KPUTEPUU TIPOBOIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYITHPOBATH U IPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TPOTUBOPEYUS B
dakrax, MaHHBIX, HAOMIONEHUAX W YTBEPXKACHHSIX, MpeIyiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IMTPOTUBOPEUUI;

JleJIaTh BBIBOABI C KCIOJIb30BAHUEM 33aKOHOB JIOTHMKH, JI€IYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIFOUCHUH TT0 aHAJIOTUH;

MPOBOJIUTh CAMOCTOATENIBHO J10Ka3aTelbCTBA MAaTEMATUUECKUX YTBEPKICHUI
(OpsiMble ¥ OT MIPOTHUBHOTIO), BRICTPAaUBaTh apryMEHTAIMIO, PUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJBL;

BBIOMpATh Croco0 pemieHus y4deOHOW 3agauu  (CpaBHUBATh HECKOJBKO
BAapUAHTOB PEIICHMUSI, BEIOMPATh HAMOO0JIee TOIXOMANINN ¢ yIETOM CaMOCTOSITEIIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBare/ibCkue 1eiCTBUA:

WCIIOJb30BaTh BOMNPOCHl KAaK HCCIEAOBATEIIbCKUM WHCTPYMEHT IO3HAHUA,
dbopMmynupoBarb  BOMNPOCH,  (UKCUPYIOUIME  MPOTUBOpEYUEe,  Mpoliemy,
yCTaHaBJIMBAaTh HCKOMOE U IaHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHUE;



MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, MCCIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTuyecKoro oObEeKTa, SIBJICHHUS, MPOIECcca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMHU, SIBICHUSIMH, POIIECCAMU;

CaMOCTOATEIILHO (OPMYIUPOBATh OOOOIICHHSI W BBIBOABI TIO PE3yjbTaTaMm
NPOBEIEHHOTO  HAONIONEHUS,  HUCCIEOBaHUs, OLEHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTUE MPOLIECCa, a TAaKXKE BBIIBUTATh
MPENONIOKEHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undgopmanuei:

BBISIBJISITH Je(UUIUTH HHGOPMAIIUU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl PEIICHUS 3a/1a4U;

BBIOMpATh MHGOPMAILIUIO U3 MCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH UHPOPMAITHIO PA3IMUHBIX BUAOB U (HOpM
MIPEACTABICHNUS;

CTPYKTYpUPOBATh HH(POPMAIIUIO, IPEACTABIATH €€ B pa3IMYHBIX (hopMax,
WUTIOCTPUPOBATH rpaduyeCcKy;

OLICHUBATh HAJIEAKHOCTD uH(bOpMAIUH 1o CaMOCTOSTEIIBHO
c(hOpPMYIIUPOBAHHBIM KPUTEPUSIM.

KoMMyHHMKaTHBHBIC YHUBEpPCAJIbHBIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMHU U
LEJISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIACBMEHHBIX TEKCTax, JaBaTb IOSACHEHHs 110 XOAY peEUIeHus 3aJadu,
KOMMEHTHPOBATh ITOJIYYEHHBIN PE3YIIBTAT;

B XO0JIe OOCYXXJI€HMS 3aJlaBaTh BOIMPOCHI MO CYHIECTBY OOCYK/1aeMOW TEMBI,
npoOsieMbl, perraeMoi 3a/1a4uu, BEICKa3bIBaTh UJI€U, HALICJICHHbBIE HAa TIOMCK pelIeHUs,
CONOCTABIIATh CBOM CYXKJEHHS C CYXKICHUSMH JPYTHMX YYacCTHHUKOB JIHAJIOra,
OOHapyXuBaTh pa3iMyu€ M CXOJCTBO TMO3UIMI, B KOPpEeKTHOM (opme
bopMynupoBaTh pa3HOITIacHsi, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YJAbTaThl PEIICHUS 3a0a4d, DKCIEPUMEHTA, UCCIEHOBAHUSA,
MPOEKTa, CaMOCTOATENBHO BbBIOMpaATh (OpMaT BBICTYIUIEHUS C YYETOM 3aaay
MPE3EHTALUU U 0COOCHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIe yHHBepcaJibHbIe YueOHbIe 1elCTBUSA

Camoopranuszanus:

COCTaBJIATH IUJIaH, AJITOPUTM PEIICHMs 3a]1aud, BHIOUPATh CIOCOO pEeIIeHUs C
y4€TOM MUMEIOILIUXCSI PECYPCOB U COOCTBEHHBIX BOBMOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOUM MH(pOpMAIIUK.

CaMOKOHTPOJIb, JMOIIHOHAIBLHbBIA MHTEJLICKT:

BJIQ/ICTh HABBIKAMH MTO3HABATEIHLHOU PEIICKCHH KaK OCO3HAHMS COBEPIIAEMBIX



JNEUCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX pPE3YJbTaToOB, BJIAaJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3ysbTraTa peleH!s] MaTeMaTHueCKOM
3a]1auu;

IPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYThb IIPH PELICHUU 33Ja4H,
BHOCUTbh KOPPEKTUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBaTh COOTBETCTBUE PE3YJbTaTa LIEJIU U YCIOBUIM, OOBSCHATH IPUYHHBI
JOCTHKEHUSI WIH HEAOCTHKEHUS PE3yJbTaToOB AESATEIbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJILHOCTD:

IIOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHUAYaJIbHOU
paboThI IPU PELICHNHN YY€OHBIX 3a/1a4, IPUHUMATH 11€J1b COBMECTHOM AESATEIbHOCTH,
IUIAHUPOBAaTh OPraHU3aldI0 COBMECTHOW padOThl, pacupelessTh BUIbI padoT,
JIOTOBapUBaThCs, OOCYXKIaTh MPOLIECC U pe3ylbTaT padoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TI'PYIIOBBIX (popMax paboThl (0OCYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIIOIHITH CBOIO YAaCTh PadOThI U KOOPAHUHUPOBATH
CBOM JEHCTBUSA C APYTMMH YIEHAMH KOMAaH]Ibl, OLIEHUBaTh KAY€CTBO CBOErO BKJIaJa
B OOUMI MNPOAYKT MO KpUTEpUsM, C(HOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aMMOJICHCTBHS.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce oOyyaromuics TMOJTYYUT CIETYIONTUE
MPEIMETHBIE PE3YJIbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajaa MaTeMaTHYeCKOTO aHaAITN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OMEPHUPOBATH TMOHITHUSMU: PAMOHAIBHOE YHCIIO, OECKOHEYHas
nepuogudeckas JApoOb, TPOIEHTHI, HUpPpaAlMOHATBHOE YHCIIO, MHOXECTBA
pPaLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YHCIIA;

NPUMEHSTh APOOM W TPOLEHTHI JJIs pEHIeHUs TMPUKIAJAHBIX 33134 M3
PA3JIMYHBIX OTPACIIEV 3HAHUMN U PEATbHOU KU3HU;

MIPUMEHSITH TPUOIMKEHHBIC BRIUYMUCIICHHUS], IPABUJIa OKPYIVICHUS, MPUKUKY U
OLICHKY pe3yJbTaTa BbIYUCIICHUM;

CBOOOZIHO OMNEpPUPOBaTH TMOHSATHUEM: CTENEeHb C LEJIbIM IOKa3aTeseM,
UCIIOJIb30BATh MOAXOAAIIYI0 (POpPMY 3allMCU JE€HCTBUTENBHBIX YUCEN JJIA PElICHUS
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX;

CBOOOIHO OMEPUPOBATH MOHATHEM: APU(DMETUUECKUN KOPEHb HATYpaIbHOU
CTEIICHU;

CBOOOIHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [MOKa3aTeNeM;

CBOOOIHO OTMIEPUPOBATh MOHATUIAMMU: JIOTapU(PM Yncia, IeCATUUHbIC U



HaTypajbHbIC JOrapu(Mbl;

CBOOOJTHO OTIEPUPOBATh MOHATUSAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

ONEPUPOBATH MMOHATUAMHU: APKCUHYC, APKKOCUHYC U aPKTAHTEHC YNCIOBOTO
apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJTHO OTIEPUPOBATh MOHATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTRO,
PaBHOCUJIbHBIE YPABHEHUS U YPaBHEHUSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh PpA3JIMYHbIE METOAbl PELICHHs pPalUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHUW, IPUMEHATH METOJ HMHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOIHO OINEpUPOBATH MOHATUSMHU: MHOTOYIEH OT OAHOW NEPEMEHHOM,
MHOTOYJIEH C LENbIMUA KO3(PPUIIMEHTaMU, KOPHU MHOTOWIECHA, IPUMEHSTh JEJICHUE
MHOT'OYJIEHA Ha MHOTOYIEH C OCTaTkoM, TeopeMy be3y u teopemy Bumera s
peleHus 3aaad;

CBOOOJIHO OTIEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX ypaBHEHUH, MaTpUIIa,
ONPEAEIIUTENb MATPULBl 2 X 2 M €ro IreOMETPUYECKUH CMBICI, HCIOJIb30BaTh
CBOMCTBa ompenenurens 2 X 2 Juisl BBIYMCIEHUS €ro 3HAY€HUs, NPHUMEHSTh
ONPEACIUTENN I PELICHUS] CUCTEMBI JMHEHHBIX YpPaBHEHWM, MOAEIHPOBATH
peasbHbIE CUTYallMd C ITOMOIIBIO CHCTEMBI JIMHEHWHBIX YPaBHEHHH, HCCIIEIOBATh
ITOCTPOEHHBIE MOZJEIN C IMOMOLIBI0O MaTPUL U ONPEAEIUTENEN, HUHTEPIIPETUPOBATH
MOJIyYCHHBIN PE3yJIbTar;

UCIIOJIb30BAaTh CBOMCTBA JEHUCTBUA C KOPHAMHM A NpeoOpa3oBaHUs
BBIPAXKECHU;

BBINIOJIHATH PE0OPa30BaHUs YUCIIOBBIX BBIPAXKEHUH, COAEPKAIINX CTEIIEHHU C
PalMOHAIBHBIM I1OKA3aTEEM;

UCII0JIb30BATh CBOMCTBa jorapumMoB JUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUI;

CBOOOJHO OIEPUPOBATh TMOHSATUSAMHU: HPpPALMOHAIbHBIE, IOKa3aTelIbHbIE WU
JorapuMUYECKUE YpaBHEHUS, HAXOAUTh UX PEUICHUS! C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO/I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEW;

NPUMEHSTH OCHOBHBIE TPUTOHOMETpUUYECKUE (GOPMYIIBI JIJIsl IpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHHUI;

CBOOOJHO  OMEpUPOBaTH MMOHSATHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OPUMEHATh HeoOxomumble  (OpMyJbl  JJISI  PEIIeHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJENHUPOBATh pEAJbHbIE CHUTYyallUM Ha A3bIKE alnreOpbl, COCTABIATH
BBIPDQXKCHUS, YPAaBHEHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJa4d, HCCIENO0BATH
NOCTPOEHHBIE MOJIENIN C HCIIOJIb30BAaHUEM armapara aareopsol.

DyHKUMM U TPapuKu:

CBOOOJHO ONEpPUPOBaTh MOHATUAMM: (QYHKLHUSA, CIOCOOBI 3aAaHusl (DyHKIUH,



B3aMMHO 00paTHbIe PyHKIINU, KOMITO3UIIMS (QYHKIIHH, rpapuK QyHKINHN, BHITOTHAThH
AlIEMEHTapHbIe peoOpa3oBaHus rpapukoB (QYHKIIHI;

CBOOOJIHO OTIEPUPOBATh MOHATUSAMU: 00JIACTh ONPEAEICHUS U MHOKECTBO
3HaYeHUN (QYHKINH, HYTH (PYHKIHUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO OMEpUPOBaTh TMOHATUSAMHU: UETHbIE W HEUETHBICE (DYHKIUH,
nepuoindYeckue (PyHKIHMH, MPOMEKYTKH MOHOTOHHOCTH (PYHKLHH, MAaKCUMyMBbl U
MUHUMYMbI (YHKIIMH, HaAuOOJbllIee M HAUMEHbIIEE 3HAUYCHUE (PYHKIUU Ha
IPOMEXYTKE;

CBOOOJHO ONEpPUPOBATh MOHATUAMM: CTENEHHas (PyHKLUS C HATypaJbHBIM U
LEeNbIM TOKa3arenaeM, Ipaduk CTEeneHHOW (YHKIMM C HaTypaJbHBIM U LEJIbIM
nokaszaresieM, rpa@uk KOpHs N-OH CTENEeHM Kak (PyHKUHUHM OOpaTHOW CTEHEHH C
HaTypaJIbHBIM [10Ka3aTeNIEM;

ONEepUPOBATh MOHATUIMMU: JIMHEIHAs, KBaJpaTUYHas U IpOOHO-TMHENHAS
(GyHKIMH, BBITIOIHITH SJIEMEHTaPHOE MCCIIEIOBAHNE U TIOCTPOCHHE UX TPAPHUKOB;

CBOOOJHO OMEPUPOBaTh MOHATHUAMM: TIOKa3aTelbHas U JIoTapupMUUecKas
(GyHKIMH, MX CBOWCTBA W TrpaUK{, HCIOJB30BaTh UX TpadUKU AJi1 pELICHUS
YPaBHEHUI;

CBOOOJTHO OTIIEPUPOBATH MOHATUSAMU: TPUTOHOMETPUUECKASI OKPY>KHOCTD,
OIpeNieNICHHe TPUTOHOMETPUUYECKUX (PYHKIIMIA YUCIIOBOTO apryMEHTa;

UCHOJb30BaTh TIpaduku (QyHKUMH JJI1  HUCCIEJOBAHMS IPOLIECCOB U
3aBHCHMOCTEH TpHU pElICHUH 3aJad M3 JAPYTUX y4eOHBIX MPEAMETOB M PealbHOMN
KU3HU, BBIpAXXaTh GOPMYITaMH 3aBUCIMOCTH MEXIy BEIMYNHAMU;

Havana mareMaTn4yeckoro aHajau3a:

CBOOOJHO OIEPHPOBATh TMOHATHUSAMHU: apuPMETHUECKass M TeOMETpUYecKas
nporpeccusi, 66CKOHEYHO yOBIBAIOIasi TEOMETPpUUECKasi MIPOTPECCUs, TUHEHHBIN U
HKCIIOHEHUMAIbHBIN POCT, OPMYyJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUH IS PEIICHUS PEATIbHBIX 3aj1a4y MPUKIIATHOTO
XapakTepa;

CBOOOJTHO OTIEPUPOBAThH MOHSATUSMU: TOCIENOBATEILHOCTD, CIOCOOBI 3aaHus
MOCIICZIOBATEILHOCTEH, MOHOTOHHBIE M OTPaHWYCHHBIE TOCIIEAOBATEIILHOCTH,
MOHMMATh OCHOBBI 3aPOXKICHUS MaTEMAaTHIECKOTO aHaJIM3a KaK aHan3a 06 CKOHEYHO
MaJbIX;

CBOOOJTHO OTIEPUPOBATh MOHATUSMU: HETIPEPHIBHBIC (DYHKIIMH, TOUKH pa3phbiBa
rpaduka QyHKIHUU, ACUMIITOTHI rpaduka GyHKINHU;

CBOOOJHO OIEPUPOBATh MOHATHEM: (PYHKLIMS, HENPEPBIBHASL HA OTPE3KE,
IPUMEHATH CBOICTBA HEMPEPHIBHBIX (DYHKLMN AJIs1 pelIeHus 3aad;

CBOOOJTHO OTIEpUPOBATh MOHATUSIMU: TIEPBasi U BTOpasi MPOU3BOIHbIE (DYyHKIUH,
KacaTenbHas K rpaduky QyHKINH,

BBIUUCIISTH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU
IBYX (PyHKUHUH, 3HATh MPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIIHII;



WCITOJIB30BAaTh TEOMETPUUECKUHN M (PU3HUCCKUNA CMBICI MPOU3BOTHOM ISt
pelieHus 3a1ad.

MHo:KkecTBA M JIOTHKA:

CBOOOJTHO  ONEPUPOBATh  MOHATHUSMH: MHOXKECTBO, ONEpaIlid  Haj
MHOKECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar JJis ONUCaHUs PeabHbIX
MIPOIICCCOB U SIBJICHUH, TP PEIICHUH 3aJ1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBAThH MOHATHUSAMHU: OMpEIeTICHUE, TeOpeMa, ypaBHEHHE-
CJIC/ICTBHE, CBOMCTBO MaTeMaTUUECKOTO 0ObEKTA, JOKA3aTeIbCTBO, PABHOCHUIILHBIE
YPaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenuss B 11 Kiacce oOy4aroOIIMICSA IMOIYYUT CIICIYIOIINE
MpeAMETHBIE pe3yIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajla MaTeMaTUue€CKOro aHaIN3a:

YucJia 1 BBIYUCJIEHUS:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH: HATypaJIbHOE M IIEJI0€ YHUCIIO, MHOKECTBA
HATypaJIbHBIX U LEJIBIX YKCEJI, UCIIOJIb30BATh MPU3HAKHU JICJIMMOCTH LEJIBIX YHCE,
HOJ/l u HOK HarypadbHBIX 4YHCEN JJIsl PEUICHUS 3aj]ad, MPUMEHSTh aJIrOpUTM
EBxnuna;

CBOOOJTHO OTIEPUPOBATH MTOHATHEM OCTaTKa 110 MOIYIIIO, 3aIHChIBATh
HATypaJbHbIC YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJTHO ONEPUPOBATh MOHATHUSIMH: KOMIIJIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJ, MPEICTAaBIATh KOMIUICKCHBIE 4HWclia B aiareOpandyeckod u
TPUTOHOMETPUUECKOM (popMe, BBINMOJIHATH apU(PMETHUUCCKUE OIEpPaAMU C HUMH H
n300paxaTh Ha KOOPAUHATHOMN MIIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATh MOHATHSAMU: HUPpAMOHATIBHBIC, IOKa3aTebHbIC U
JorapupMUUYECKHIe HEPABESHCTBA, HAXOAUTh UX PEIICHHS C TIOMOIIBIO PAaBHOCHUIBHBIX
MePEXOA0B;

OCYIIECTBISITh OTOOpP KOpPHEH TIPU  PEIICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJTHO OIICpUPOBATh IOHATHEM TPHUTOHOMETPHUYCCKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoauMble  (OpMyNnbl IS PEIMICHUS OCHOBHBIX — THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOHO OTEPUPOBAThH MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YpPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PELICHUS
CHUCTEMBI U COBOKYIHOCTEW PAllMOHAIIBHBIX, UPPALHMOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHUN U HEPABEHCTB;

pemiarhb palMoOHaJbHbIC, MppalrOHaIbHbIE, MoKa3aTeabHEbIE,
JorapupMUUYEcKue W  TPUTOHOMETPUYECKHE YpaBHEHHSI M  HEPABEHCTBA,
coZieprKaIlue MOAY/IU U MapaMeTphl;

MPUMEHSITh TpauyeCcKrue METOJIbI JJIsl PEIICHHs] YpaBHEHUN U HEPABEHCTB, a



TaKKe 3a7a4 C mapaMeTpaMu;

MOJIETTUPOBaTh peajbHble CHUTyalldd Ha S3bIKe alureOpbl, COCTABISTH
BBIPQOKEHHUS, YPaBHEHHUs, HEPABEHCTBA U MX CHCTEMbl IO YCJOBHUIO 3aJauu,
UCCJIeIOBaTh IOCTPOEHHBIE MOJIETM C MCIOJB30BaHMEM ammapara aireopsl,
WHTEPHPETUPOBATH MOTYUYEHHBIN pe3yJbTar.

DOyHKUMH U TPaPuKu:

CTpOUTh TrpaduKi KOMIIO3UIMK (YHKIMA C TIOMOUIBIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIUU ABYX (PYHKITUH;

CTPOHUTH TEOMETPHUECKHE 00pa3bl ypaBHEHUI 1 HEPABEHCTB Ha KOOPIMHATHON
IJIOCKOCTH;

CBOOOHO  OMEpUPOBaTh TMOHATUSMHU: TpaduUKU  TPUTOHOMETPUUECKUX
GYHKIIHI;

OPUMEHATh (PYHKIUU JAJI1 MOJEIMPOBAHMS M HCCIENOBaHMS PeajbHBIX
IIPOLIECCOB.

Havyana MmaTremMaTu4eckoro aHajmsa:

UCTIOJIh30BaTh MPOU3BOAHYIO I UCCIe0BaHUS (PYHKIIMHM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAUOOJIbIIIEEe U HAUMEHbIlIee 3HaUeHUs (PYHKIMN HETIPEPbIBHOM Ha
OTpE3KE;

UCIOJIb30BaTh IMPOU3BOJHYIO JJIsi HAXOXKICHHS HAWIydllero peuieHus B
IPUKIIATHBIX, B TOM YHCIIE€ COLIMAIbHO-3KOHOMUYECKUX, 3a/1a4ax, AJsl OonpeaeIeHus
CKOPOCTH M YCKOPEHHSI POIIecca, 3aJaHHOTO (OpMYIoi Hin rpadukoM;

CBOOOJHO  OMEpPUPOBATh TMOHATHUSAMHU: TEPBOOOpa3Hasi, OINpeneIEHHBIN
WHTETpaJl, HaXOAWUTh TEPBOOOpPA3HBIE DIEMEHTAPHBIX (YHKIIMA W BBIYHUCISATH
uHTerpai no gopmyne Herorona-Jlelonuna;

HAXOJUTh TUIOMIAAN MIIOCKUX (PUTYp M 0OBEMBI TETI C TOMOIIIBI0 HHTETPAIa;

UMETH MPEACTABIECHUE O MAaTEeMaTHUYE€CKOM MOJICTTUPOBAaHUH Ha TIPUMEpe
cocTaBieHus AU depeHuaIbHbIX YPaBHEHHUIH;

penIaTh NpuKIagHbIe 337a49, B TOM YHCJIe COIIMATbHO-YKOHOMHYECKOTO U
bu3znyecKoro xapakrepa, CpeCTBAMH MaTEMAaTHYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHMe pa3aesioB U TeM KosimyecTBo YacoB JJIeKTPOHHbIE
n/n MPOrpamMMbl Bceero Kontposibubie  |[[Ipaktudeckne  (WHGpoBbIe)
PaGoThI PaGoThI o0pa3oBare/ibHbIE
pecypchl
1 MHOKECTBO JCHCTBUTEILHBIX YHCEI. 24 1
MHorouseHsl. PanimonansHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI TUHEHHBIX
YpaBHEHU I
2 Dynkuuu u rpapuku. CreneHnas QyHKIUS C 12 1
[IEJIBIM TTOKA3aTelIeM
3 ApudmeTnuecKuii KOpeHb N-0li CTENEHH. 15 1
HppanoHanbHble ypaBHEHUS
4 [TokasarenbHas GyHkuus. [TokasareabHbIE 10 1
ypaBHEHUS
S Jlorapudmuueckas GyHKIHS. 18 1
Jlorapumuueckre ypaBHEeHUs
6 TpPHUrOHOMETPUYECKHE BBIPAKEHHUS U 22 1
ypaBHEHUS
7 [TociienoBaTeIbHOCTH U IPOTPECCUU 10
8 HenpepriBable pynkuun. [IponzBoanas 20 1
9 [ToBTOpEHnE, 060OIIEHHE, CUCTEMATU3ALIMS 5 2
BHAaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME) 136 10 0




11 KJIACC

Ne HauMeHoBaHue pa3iesioB H TeM KosimuecTBo yacoB JJIEeKTPOHHbBIE
n/n MPOrpamMMbl Bceero Konrposbubie  [IIpakruyeckue (undposrie)
paﬁOTBI paﬁOTbI 06pa30BaTeJ1])Hble
pecypchl
1 Hccnenosanne GyHKIUI ¢ TIOMOLIBIO 22 1
MTPOU3BOTHOM
2 [TepBooOpa3Has U HHTETpal 12 1
3 ['paMKu TPUTOHOMETPUYECKUX (DYHKIIHUIA. 14 1
TpuronomMeTpuyecKkie HepaBEeHCTBA
4 MppaunoHanbHble, OKa3areabHbIE U 24 1
nmorapuMuUecKre HepaBeHCTBA
5 KoMItieKkcHbIe uncia 10 1
6 HarypanbHble U 1ienbIe yncia 10 1
7 CHCTEMBI PallMOHANIBHBIX, HPPALMOHAIBHBIX 12 1
MOKa3aTeNbHBIX U JIOTapUPMUIECKUX
YpaBHEHU I
8 3aauu ¢ mapaMeTpaMu 16 1
9 [ToBTOpeHue, 0600IIEHHE, CUCTEMATU3ALIMS 16 2
BHAaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME) 136 10 0







ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema YpPOKa KoaunuecTBO 4acoB aTrTa 3J’[€KTp0HHLIe
n/n Bcero Kontponbubie [IIpakrnuyeckue [3ydeHuss mudposbie
padoThI padoThI o0pa3oBare/ibHbIE
pecypcbl
1 MHOXEeCTBO, OIlepalliyi HajJ MHOKECTBAMH 1
1 MX CBOMCTBA
2 J{narpammsl Ditniepa-Benna 1
3 [[puMEHEHHE TEOPETUKO-MHOKECTBEHHOTO 1
armapara Jyisi penieHus 3aaa4d
4 Parmonansabie uyncna. OOBIKHOBEHHBIC U 1
NeCATUYHBIE IPOOU, TPOIICHTHI,
OCCKOHEUHBIC MIEPUOTHMUCCKUE APOOH
S Parmonansabie yncna. OOBIKHOBEHHBIC U 1
NeCATUYHBIE TPOOU, TPOIICHTHI,
OCCKOHEUHBIE TIEPUOMUECKUE APOOH
6 [IpumeneHue apobeli u MPOIeHTOB AJis 1
pelIeHUs TPUKIaJAHbIX 3a7a4
7 [IpumeneHue apobeli U MPOIeHTOB AJIs 1
[peleHus TPUKIIAIHBIX 33]1a4
8 JleiicTBUTENBHBIC YKCia. PalinoHanbpHbIe U 1
MppaIOHAIbHBIC YHCIIa
9 ApudMeTHIeCKIe ONepaluy ¢ 1
NeWCTBUTEIbHBIMHU YU CIIAMHU
10 Monyab AeMCTBUTEIBHOTO YKCTIA U €T0 1
CBOICTBA




11

[ IprOn>xEHHBIE BEIUMCIICHMUS, TPaBUIIa
OKPYIJIEHUS, IPUKKJIKA U OLICHKA
[pe3ybTara BIYMCIECHUN

12

OCHOBHBIE MCTOAbI PCIICHUA LEJIbIX U
NpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

(OCHOBHBIE MCTOAbI PCIICHUA LEIBIX U

TPOOHO-PALIMOHANBHBIX YPABHEHUN U
HEPABEHCTB

14

(OCHOBHBIE MCTOAbI pCHICHUSA LCJIBIX U

POOHO-PALIMOHANTBHBIX YPABHEHUN U
HEPABEHCTB

15

MHOTrO4JIEHBI OT OJHOW MEPEMEHHOM.

JlesieHne MHOTO4JIeHa HA MHOTOUIEH C
ocrarkoM. Teopema besy

16

MHOTOWIEHBI C IEeJBIMU KO3(PPUITMEHTaAMH.
Teopema Buera

17

Perenue cucteM JIMHEHHBIX YPaBHEHUI

18

Pemrenne cucreM JTUHEHHBIX YPAaBHEHUN

19

Marpuia CUCTEMBI TMHENHBIX YPaBHEHUMN.
Onpenenurens MaTpuLbl 2X2, €ro
FEOMETPUYECKHUNA CMBICIT U CBOMCTBA;
BBIUMCIICHUE €r0 3HAUEHUs

20

OnpenenuTesib MaTpUIIbl 2X2, €ro

FCOMeTpI/I‘-ICCKI/Iﬁ CMBICII 1 CBOﬁCTBa;
BBIYHMCICHUEC €T'0 3HAYCHUA

21

[ [puMeHeHne onpeeauTeNs I PEIICHUS
CHUCTEMBI JINHEVHBIX YPABHEHHI

22

PelreHne NpUKIIaHbIX 33124 C IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




23

PerieHne MpUKIaHBIX 3a1a4 C IOMOIIBIO
CHUCTEMBI JINTHEWHBIX YPAaBHEHUI

24

KonTtponbHas paboTa: "PannonansHbie
YpaBHEHHUs U HEpaBeHCTBA. CUCTEMBI
JIMHEHBIX YpaBHEHUI"

25

DyHKIMS, CIOCOOBI 3a1aHUs (PYHKITHH.
Bsanmuo obparusie pyHkuuu. Kommosunus
byHKIMH

26

I'paduk pyHKIMU. DneMeHTapHbIE
npeoOpa3oBanus rpadukoB QyHKIHUN

27

O01acTh onpeneneHus 1 MHOXKECTBO

3HaueHu pyHkuu. Hymu gyHkuuu.
[IpoMeXyTKH 3HAK MOCTOSTHCTBA

28

UérHble U HEYETHBIE (DYHKITUH.

[lepuonuueckue ¢pynkun. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU

29

MakcUMyMbl © MUHUMYMBI (DYHKITHH.
HaunOoJipliee 1 HaMMEHbIIIEE 3HAYEHIE
(YHKIIMM Ha IPOMEKYTKE

30

JluneitHas, kBagparuyHasi U JpoOHO-
MUHeHas QyHKINUN

31

DIIEMEHTApHOE UCCIIEIOBAHUE U
nocTpoeHue rpaukoB ATUX PYHKITHIA

32

JIeMEHTapHOe UCCIIeI0OBaHNE U
nocTpoeHue rpaukoB ATUX PYHKITHIA




33

CTteneHb c 1eIbIM oKa3areiaeM. bruHom

HproToHa

34 CreneHp ¢ LeJIbIM IT0Ka3areieM. buaom
Herotona

35 CrerneHHast QYHKIHS ¢ HATYPaTbHBIM U
L[eJIbIM ITOKa3areseM. E€ cBoicTBa 1
rpaduk

36 KonTtponbHas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux”

37 ApudMeTHIEeCKIil KOPeHb HAaTYpaJlbHOMI
CTETIeHH U €ro CBOMCTBA

38 ApudMeTnuecKnii KOpeHb HATYpPaIbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpIKAIIUX CTETIEHU U KOPHH

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH,
COJIEpIKAIIUX CTETIEHU U KOPHH

41 [Tpeo6GpazoBaHus YMCIOBBIX BEIPAKEHUI,
COJICpIKAIIUX CTCIICHN U KOPHH

42 WppanronanbHbie ypaBHeHHs. OCHOBHBIC
METOBI PELICHUS HPPAIIHOHATBHBIX
YpaBHEHU U

43 WppannoHanbHbie ypaBHeHHs. OCHOBHBIC

METO/IbI PELIEHUS UPPALMOHAIIBHBIX
YpaBHEHUU




44

lppanuonansHble ypaBHeHUs. OCHOBHbBIE

MCTOABI PCIICHUA UPPALUMOHAJIBHBIX
YpaBHEHU I

45 PaBHOCHIIBHBIC TTEPEXOJIBI B PEIICHUHN
MppalMOHAJIbHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE N1EPEXO/IBI B PEILIEHUU
MppalMOHAIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TIEPEXOJIBI B PEIICHUN
MpPaMOHATLHBIX YPaBHEHHIA

48 PaBHOCHIIBHBIC TTEPEXO/IBI B PEIIEHUU
MppalMOHAIbHBIX YPaBHEHUN

49 CBoiicTBa 1 rpaduK KOpHs N-Oi CTENEeHU
KaK (DyHKLIMU OOpaTHOM CTENeHN ¢
HaTypaJbHBIM [TOKa3aTesieM

S0 CaoiicTBa 1 rpadMK KOPHS N-OM CTENEHH
Kak (PyHKIIMM OOpaTHOM CTENEHH C
HaTypaJbHBIM MTOKa3aTesieM

51 KontponbHas pabota: "CBoiicTBa 1 rpaduk
KOpHsI N-oi crenenu. ppanonaibHbIe
ypaBHeHuUs"

52 CTeneHb ¢ palioHAIBHBIM TIOKa3aTeNleM U
e€ CBONCTBA

53 CreneHb ¢ paliOHAJIbHBIM TIOKa3aTeNneM U
e€ CBONCTBA

54 CreneHb ¢ paliOHAJIbHBIM TIOKa3aTeNneM U

e€ CBOIICTBA




95 [TokasarenbHas GyHKIMs, €€ cBOIiCTBA U 1
rpaduk

o6 Vcronb3oBaHue rpaguka GyHKIUN IS 1
peuieHusl ypaBHEHUM

o7 Vcronb3oBaHue rpaguka GyHKLIUN IS 1
peuieHusi ypaBHEHUM

o8 [TokasarenbHble ypaBHeHHs. OCHOBHBIE 1
METO/IbI PEIICHUS [TOKA3aTEIbHBIX
YpaBHEHU I

29 [TokasarenbHble ypaBHeHHs. OCHOBHBIE 1
METOJIbI PEILICHUS [TOKA3aTeIbHBIX
YpaBHEHUI

60 [MokasarenbHble ypaBHeHUsS. OCHOBHBIE 1
METO/IbI PEIICHUS TOKA3aTEIbHBIX
YpaBHEHUI

61 KonTtponbHas pabora: "TlokazarenbHas 1
¢yukuus. [lokazarenbHble ypaBHeHUS "

62 Jlorapudm uncna. CoiictBa norapudma 1

63 Jlorapudm uncna. CoiictBa orapudma 1

64 Jlorapugm uncna. CpoiictBa jgorapudma 1

65 JlecsTUYHBIE U HAaTypaJIbHbIE JTOTapH(pMbI 1

66 JlecsiTHYHBIE W HATypaJIbHBIC JTOTapH (MBI 1

67 [TpeoOpa3oBanue BhIpaKeHHi, comepxkamux |1
norapudmbl

68 [TpeoOpa3oBanue BhIpaKEHHiA, comepxkamux |1
orapugmsl

69 [IpeoOpa3oBaHue BHIpaKEHU, conepxkamumx |1
norapugmsl

70 Jlorapudmuueckast GpyHKIus, €€ CBOMCTBA U 1

rpadguk




71

Jlorapupmuyeckast pyHKnus, e€ CBOWCTBA U
rpaduk

12 lcnionb3oBanue rpaduka GyHKIMM 1)1
pelIeHUs] ypaBHEHUI

73 Vcnonb3oBanue rpaduka GyHKIUN IS
peuieHusl ypaBHEHUM

74 Jlorapumuueckue ypasHeHus. OCHOBHBIE
METOJIBI PELICHHUS JIOTAPHPMHUUECKUX
YpaBHEHUH

75 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METOJIbl PELICHUS JTOrapuPMUUECKUX
YpaBHEHUN

76 Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE
METOJIbI PELICHHUS JTIOTAPHPMHUUECKUX
YpaBHEHUH

7 PaBHOCHITBHBIE TIEPEXOJIBI B PEIICHUN
norapu(pMUUECcKUX ypaBHEHUI

/8 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUU
orapupMHUECKUX YpaBHEHHH

79 KontponbHas padora: "Jlorapupmuueckas
¢dbynkuus. Jlorapupmuyeckue ypaBHeHus"

80 CHHYyC, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 CHHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
Y1CIIOBOTO apryMEHTa

83 ApPKCHHYC, apKKOCHHYC H apKTaHTEHC

YUCIIOBOTO apTyMEHTa




84 TpuroHoMeTpuuecKkas OKpyKHOCTb, 1
OTIpeieIeHUe TPUTOHOMETPUIECKHIX
(yHKIIMI YUCITOBOTO apryMeHTa
85 TpuroHoMeTpuyeckas OKpyKHOCTb, 1
OTIpeieIeHUe TPUTOHOMETPUIECKHIX
(YHKIMI YUCITOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
88 (OCHOBHBIEC TPUTOHOMETPHYECKHE (POPMYJIBI 1
89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1
90 [IpeoGpa3oBaHue TPUTOHOMETPHUYECKHX 1
BbIpAKEHUI
91 [IpeoGpa3oBaHue TPUTOHOMETPHUECKHX 1
BBIPAKEHUN
92 [Tpeo6pa3oBaHue TPUTOHOMETPHUECKHX 1
BBIPAKCHUN
93 [IpeoOpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAKEHUN
94 PerieHre TPUrOHOMETPUYECKUX YPABHEHUH 1
95 PemreHre TpPUrOHOMETPUUYECKUX YPAaBHEHUH 1
96 Perienne TPUrOHOMETPUYECKUX YPaBHEHUH 1
97 PerieHre TPUrOHOMETPUYECKUX YPABHEHUH 1
98 Perienne TPUrOHOMETPUYECKUX YPaBHEHUH 1
99 PenieHne TpPUroHOMETPUUYECKUX YPaBHEHUI 1
100 PenieHyne TPUroHOMETPUUYECKUX YPaBHEHUI 1
101 KoHTposbHas pabora: 1
"TpUTrOHOMETPUYECKHE BBIPAXKECHUS U
TPUTOHOMETPUYECKUE YPABHEHUS "
102 [TocienoBaTeIbHOCTH, CIIOCOOBI 3aaHus 1




rmociaeqoBareabHocTed. Meton

MaTeMaTHU4JeCKOM HHAYKIIUH

103 MOHOTOHHbIE U OFpaHUYEHHbIE
nocineoBarenbHoCcTU. McTopus aHanusa
OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 ['coMeTpryecKkas mporpeccus

106 beckoHeuHO yObIBaroIasi reoMeTpruuecKast
nporpeccus

107 CymMMa GECKOHEYHO YObIBAIOLIEH
reOMEeTPHYECKON POrpecCur

108 JIMHEHBIN 1 SKCIIOHEHIIMATIbHBIA POCT.
Hucno e. DopMyiia CIOKHBIX MPOLIEHTOB

109 JIMHEWHBIN U SKCIIOHEHIUAIBHBIN POCT.
Uuciio e. DopMyla CIOKHBIX MPOLEHTOB

110 Icronb30BaHKE TIPOTPECCHH IS PELIEHHS

ealbHbIX 33/1a4 IPUKJIAJHOTO XapakTepa

111 KontponbHas paboTa:
"ITocenoBaTenbHOCTU U IPOTPECCUU "

112 HenpepriBHbIE PYHKIIMU U UX CBOICTBA

113 Touka pa3peiBa. ACUMIITOTHI TPaQUKOB
byHKIMi

114 CaoiicTBa (yHKIMI HEMTPEPHIBHBIX HA

0Tpe3Ke




115

CBoiicTBa ()yHKITUH HEMIPEPHIBHBIX HA
OTpe3Ke

116 MeTtoa MHTEPBAJIOB JUJIsl PELIEHUS
HECPABEHCTB

117 MeTo/ MHTEPBAJIOB IS PEIeHHs
HEpPaBEHCTB

118 MeTo/ MHTEPBAJIOB IS PEIIeHHs
HEpPaBEHCTB

119 IIprMeHeHne CBOMCTB HENPEPBIBHBIX
(bYHKIUN TS pelieHus 3a/1a4

120 [IpuMeHeHHE CBOCTB HEMPEPHIBHBIX
(bYHKIUN TS pelieHus 3a/1a4

121 [lepBast u BTopasi IpOU3BOIHbIE PYHKIIUU

122 Onpenenenue, reOMETPHIECKHI CMBICT
MPOU3BOJIHOM

123 Onpenenenne, GU3NIECKUN CMBICT
[MPOU3BOTHOM

124 VpaBHEHHE KacaTelbHON K TpaduKy
byHKIIH

125 VpaBHEHHE KacaTelbHON K rpaduKy
byHKIIUN

126 [Tpou3BoHBIE 37IEMEHTAPHBIX (PYHKIIHIA

127 [Ipon3BOoAHbIE 3JIEMEHTAPHBIX (QYHKIIUMA

128 [Tpon3BOIHAS CyMMBI, IPOM3BENEHNS,
YACTHOTO M KOMIIO3UIMU (DYHKIIAH

129 [Tpou3BOIHAS CyMMBI, IPOM3BENCHHS,
YACTHOTO U KOMITO3HITUH (DYHKITHIA

130 [Tpon3BOIHAS CYMMBI, IPOU3BEICHHS,

YACTHOTO M KOMIIO3UIIUU (DYHKITHIA




131 KontpomnpHas padota: "IIponsBogHas" 1 1
132 [ToBTOpeHUe, 0000IICHIE, CUCTEMATU3 AU 1
3HaHMi: "YpaBHeHus"
133 [ToBTOpeHME, 0000IICHNE, CUCTEMATU3 AN 1
3HaHuil: "OyHKIMK"
134 MToroBast KOHTpoOJIbHAs paboTa
135 ToroBast KOHTpOJIbHAs paboTa 1
136 [ToBTOpeHME, 0000IICHNE, CUCTEMATU3 AU 1
SHAHWUN
OBILEE KOJIMYECTBO YACOB I1O 136 10 0
[TPOI'PAMME
11 KJIACC
Ne Tema ypoka KoJinuecTBo 4acos ara DJIEeKTPOHHbIE
n/n Bcero Kontpoabubie [[IpakTtuyeckne  mM3ydeHusi uudpoBbie
padoTbI padoThI o0pa3oBare/ibHbIE
pecypchl
1 [IpuMeHEHNE TTIPOU3BOIHOM K 1
MCCIIeTI0BaHNIO (DYHKITUN Ha
MOHOTOHHOCTH M SKCTPEMYMBI
2 [IpuMeHeHHEe TTPOU3BOIHOM K 1

MCCIIEZIOBAHUIO (PYHKIIMI Ha
MOHOTOHHOCTBH U OKCTPEMYMEI




[[pruMeHeHne npou3BOAHOM K

MCCIIeIOBaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U SKCTPCMYMBI

[[pruMeHeHne npou3BOAHOM K

rccieI0BaHuI0 (DYHKITUN Ha
MOHOTOHHOCTB U IKCTPEMYMBI

[IprMeHeHne Nponu3BOAHON K

MCCIIeIOBaHUIO (PYHKIIUI Ha
MOHOTOHHOCTH M SKCTPEMYMBbI

[IprMeHeHne Mpon3BOAHON K

MCCIIEIOBAHNIO (DYHKIIMI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxox/ieHre HauOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HEIIPEPBIBHOM
(YHKIIMM Ha OTPE3KE

HaXOXXKICHUC HANOOJhIIICIO U
HAUMCHBIICTO 3HAUYCHU A HerepBIBHOP’I

(YHKIIMM Ha OTPE3Ke

Haxox/1eHre HanOobIIero u
HaNMEHBIIETO 3HaYeHUs HePEPbIBHON
(YHKIIUN Ha OTpe3Ke

10

HaxoxneHne HanOOoJIBIIEr0 U

HAUMEHBILIETO 3HAYEHUSI HENPEPBIBHON
(yHKIIMM Ha OTpE3Ke

11

Haxoxenue HanboIbIIero 1
HAMMEHBIIIETO 3HAYeHUS HePEPhIBHON
(YHKIIUM Ha OTpe3Ke

12

HaxoxneHne HanOOJIBIIErO 1

HaMMEHBIIIETO 3HAYeHUs HePEPhIBHON
(YHKIIMU Ha OTpe3Ke




13 [TpuMeHeHUe IPOU3BOIHOM s 1
HAXOKICHHS] HAUIYUIIETrO PELICHUS B
PUKJIAJHBIX 331a9aX

14 [IprMeHEHHE TIPOU3BOJHOM IS 1
HAXO0KIECHUS HAWTYYIIETO PEUICHUS B
NPUK/IaIHBIX 3aa4ax

15 [TpuMeHeHUe IPOU3BOAHOM s 1
OIpEIENEHNs] CKOPOCTH M YCKOPEHHS
npolecca, 3a1aHHOro (GOpMyIOi HiIn
rpaduKoM

16 [TpuMeHeHUe TPOU3BOIHOM s 1
OIIpEIENEHNs] CKOPOCTH M YCKOPEHHS
npowecca, 3a1aHHoro GOpMyIIoi HiIn
rpaduKoM

17 Kommo3urust GyHKImi 1

18 Kommnozunus pyHkmit 1

19 Kommo3utust hyHKIMi 1

20 [eomeTprueckre 00pa3bl ypaBHEHHUH Ha 1
KOOPIMHATHOM IIJIOCKOCTH

21 [comeTpryecKre 00pa3bl ypaBHEHUI Ha 1
KOOPJIMHATHOM TNIOCKOCTH

22 KonTtponbHas pabora: "Uccnenosanue 1
(yHKIMI ¢ TOMOIIBIO TPOU3BOAHOM"

23 [NepBoOGpa3Has, OCHOBHOE CBOWCTBO 1
MepBOOOpPa3HBIX

24 [lepBooOpa3HbIe 2IEMEHTAPHBIX (PYHKITHIA. 1
[TpaBuiIa HAXOKIEHUS IEPBOOOPA3HBIX

25 [epBOOOpPa3HbIE HIEMEHTAPHBIX (DYHKIIMIA. 1

[TpaBusa HaXOXAE€HUS EPBOOOPA3HBIX




26

Nurterpain. [‘eomeTpruyecKkuii CMbICI
MHTErpana

27 BeruricieHue onpeaenéHHoro HHTerpaia
no ¢popmyne Herorona-Jleitbuuma

28 Brrancinenue onpenenéHHOro HHTerpaia
o ¢popmyne Hetorona-JIeiiOuuira

29 [IprMeHEHHE HHTErpaa IS HaXOMKICHHS
UIONIaIeH TIOCKUX QUryp

30 [prMeHeHne HHTErpaa JUIs HaXOMKICHHS
00BbEMOB reOMETPUYECKUX Tell

31 [Ipumeps! pemiennii TudepeHnnanTbHbIX
YpaBHEHUU

32 [Ipumeps! pemennii TudepeHnnanTbHbIX
YpaBHEHUU

33 Maremarnieckoe MOJICIMPOBaHUE
pEaTbHBIX MPOIECCOB C IIOMOIIBIO
nQepeHIMaTbHBIX YpaBHEHUN

34 KonTtponwshas pabora: "llepBooOpasznas u
uHTerpan”

35 TpuronomeTpudeckue GpyHKIUH, UX
CBOICTBa U TpaduKu

36 TpuronomeTpudeckue GpyHKIUH, UX
CBOICTBa U TpaduKu

37 Tpuronomerpudeckue GpyHKINHU, UX
CBOICTBA U TpaduKu

38 Tpuronomerpudeckue GpyHKIUH, UX
CBOICTBA U TpaduKu

39 TpuronomeTpudeckne QpyHKINH, UX

CBOICTBa U TpaduKu




40

OTOOp KOpPHEH TPUTOHOMETPHIECKUX
YPAaBHEHUH € IIOMOIBIO
TPUTOHOMETPUUYECKONW OKPYKHOCTHU

41

OTOOp KOpPHEH TPUTOHOMETPHIECKUX

YPaBHEHUI C TTOMOILIBIO
TPUTOHOMETPUUYECKONW OKPYKHOCTHU

42

OTOOp KOpPHEHN TPUTOHOMETPUUECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKONU OKPYKHOCTHU

43

OTOOp KOPHEHM TPUTOHOMETPHUUECKUX
YPaBHEHUH € TOMOUIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH

44

PemreHne TpUroHOMETPHUUECKUX
HEPaBEHCTB

45

Perienne TPUTOHOMETPUUCCKUX
HCPAaBCHCTB

46

PenreHne TpUroHOMETPUYECKUX
HEPaBEHCTB

47

Perienue TpUroHOMETpUUECKUX
HEPABEHCTB

48

KonTtponbHas pabota: "I'papuxu
TPUTOHOMETPUYECKUX (YHKITUI.
Tpuronomerpuyeckue HepaBeHCTBA"

49

(OCHOBHEIE MCTOAbI PCIICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB




50

(OCHOBHBIE MCTOAbI PCIICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

ol OCHOBHBIE METOIBI PEILEHHUS
0Ka3aTebHbIX HEPABEHCTB
52 OCHOBHBIE METO/IbI PELICHHUS]
10Ka3aTebHbIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELICHHUS]
norapu(MUIECKIX HEPABCHCTB
o4 OCHOBHBIE METO/IBI PEILEHHUS
norapu(MHIECKUX HEPABEHCTB
95 (OCHOBHBIE METOIBI PEIEHHUS
norapuMHUECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
norapuMHUECKUX HEPABEHCTB
S7 (OCHOBHBIE METOIBI PEIEHHUS
MPPALMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METOJIBI PEIIEHHUS
MPPALMOHATLHEIX HEPABEHCTB
29 (OCHOBHBIE METO/IbI PEILIEHHUS
MPPALMOHAILHBIX HEPABEHCTB
60 (OCHOBHBIE METO/IbI PEILIEHHUS
MPPALMOHAILHBEIX HEPABEHCTB
61 ["padpiyeckue METOIb! PEIeHHUs
MPPALOHATBHEIX YPAaBHEHHUIT
62 [paduueckue METOAbI PEIIEHHS
MPPALMOHAILHBIX YPABHEHMIA
63 ["papiyeckue METOIb! PEIeHHUs

[MOKa3aTeJIbHbIX YPABHEHUI




64

[‘papuueckre MeTobI peLIeHus
MMOKa3aTeIbHbIX HEPABEHCTB

65

["paduaeckrie METOIBI PEIICHUS
orapu(pMHUUECKUX YpaBHEHHUH

66

[‘papuueckue MeTobI pelIeHus
norapu(pMUUECKUX HEPABEHCTB

67

[‘paduveckre METObI PEIICHHS
norapu(MHUECKUX HEPABEHCTB

68

['padmueckure METOABI pEIICHUS
[MOKAa3aTeJbHbIX U JIOTApUPMUUECKUX
YpaBHEHU I

69

[‘padpuueckre MeToIbI pereHus

[MOKAa3aTeJbHbIX U JIOTApUPMUUECKUX
YpaBHEHU I

70

['paduueckre METOABI pEIICHUS

MOKa3aTCJIbHBIX 1 JIOFapI/I(bMI/I‘{eCKI/IX
HCPAaBCHCTB

71

[‘pauueckre MeToIbI pelIeHUs
MOKa3aTeNbHBIX U JIOTApUPMUIECKUX
HEpPaBEHCTB

72

KontponbHas padora: "UppanuonanbHeie,
Moka3aTesibHbIe U JorapupMuyecKre
HepaBeHCTBa"

73

KomMmiekcHEIE yncla. Anre6pa14qec1<a;1 n

TpUrOHOMeTpUYeckas (POpMBbI 3aITUCH
KOMIUIEKCHOTO YuClia

74

KommiekcHEIE yncla. Anre6pa14qec1<a;1 n

TpUrOHOMeTpUYeckas (HOpMBbI 3aITUCH
KOMITJIEKCHOTO YHCIIa




75

ApubmeTrniecKue onepammuu ¢
KOMITJIEKCHBIMU YU CIaMHU

76 ApudMeTHYECKHE OTIEPALIMH C
KOMIUTEKCHBIMH YHCIIAMH

7 1306paeHue KOMIUIEKCHBIX YHCENl Ha
KOOPIMHATHOM TIJIOCKOCTH

/8 300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOW INIOCKOCTH

79 dopmyna Myaspa. Kopru n-oii crenenu
113 KOMILIEKCHOTO YHCIIa

80 dopmyna Myaspa. Kopuu n-oii crenenu
113 KOMILIEKCHOTO YHCIIa

81 [TpyMeHEHHE KOMILIEKCHBIX YHMCEN IS
pelienys pU3NYECKUX U TeOMETPHYECKHX
3a1aq

82 KonTtponbHas pa6ora: "KoMIuiekcHbie
yrcia"

83 HarypasibHble U Lieble yucia

84 HarypanbHble U 1enble yncia

85 [TpuMeHEHKE TIPU3HAKOB JETUMOCTH
LIETBIX YHCEN

86 [TpuMeHEHKE TIPU3HAKOB JETUMOCTH
LIebIX YHCeN

87 [IpyMeHeHKe TIPU3HAKOB JeIUMOCTH

nensix uncen: HOJ n HOK




88

[IprMeHeHne MPU3HAKOB JEIMMOCTH
nenbix yrcesn: HOA u HOK

89

HpI/IMeHCHI/IC IIPU3HAKOB JCJINMOCTH
LCJIBIX YUCCJI: OCTATKU 110 MOAYJIHO

90

[IpumMeHeHne MPU3HAKOB JEINMOCTH
LIEJIBIX YUCEII: OCTATKU 110 MOIYIIIO

91

HpI/IMeHCHI/IC IIPU3HAKOB JCJINMOCTH

LCJIbIX YHUCCII: aJITOPUTM EBxnupa nus
PCLICHUA 3a/la4 B LECJIbIX YHUCJIaX

92

KonTposipHas padota: "Teopus menbix
qrcen"

93

Cucrema u COBOKYIIHOCTb ypaBHeHHﬁ.
PaBHOCHUIIBHBIC CUCTEMBI U CUCTEMBI-
CIICACTBHA

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-

CIICICTBUSA

95

(OCHOBHBIC MCTOAbI PCIICHUA CUCTEM U

COBOKYITHOCTEW pallMOHAJIBHBIX YPABHEHUN

96

(OCHOBHBIC MCTOAbI PCIICHUA CUCTEM U

COBOKYITHOCTEW MppaliOHAIbHBIX
YpaBHEHUN

97

(OCHOBHBIC MCTOABI PCIICHUA CUCTEM U

COBOKYITHOCTEM IOKAa3aTEIbHBIX
YpaBHEHUU




98

(OCHOBHBIE MCTOAbI PCIICHUA CUCTEM U

COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHU I

99

(OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIeCcKIX
YpaBHEHU I

100

(OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUN

101

[ [pMeHEHNE CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a]a4 U3
[Pa3IMYHbBIX 00JacTel HayKu U peaibHOU

PKU3HH, MHTEPIIPETAIUS TTOTYICHHBIX
[p€3yabTaTOB

102

[[prMeHeHHe CHCTEM K pelIEHUI0
MaTeMaTH4ecKHX 3a/1a4 U 3a/1a4 13
pa3InYHbIX 00JIacTel HAayKH U peabHON

PKU3HU, MHTEPIIPETALINS MTOTy4YEeHHBIX
PE3YJIbTaTOB

103

[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4d U 3a7a4 u3
pa3InYHbIX 00JIacTel HAayKH U peabHON

PKU3HU, MHTEPIIPETALNS MTOTy4YEeHHBIX
PE3yJbTaTOB

104

KontponbHas pabota: "Cucremsl
[PAllMOHANIBHBIX, UPPAIMOHAIBHBIX
MOKa3aTeNbHBIX U JIOTApUPMUUECKUX
ypaBHEHUH"

105

PanroHanbpHbIE YpaBHEHHUsI C TapaMeTpaMu




106

PaHI/IOHaJ'H:HBIe HEpaBCHCTBA C

napamMeTpamu

107 PanroHanbHbBIE CHCTEMBI C TTapaMeTpaMu

108 WppanuoHanbHble ypaBHEHHUS,
HEpaBEHCTBA C IapaMeTPaMu

109 ppalioHaIbHbIE CUCTEMBI C
napameTpamu

110 [MokasaTenbHblE YPaBHEHMUS, HEPABEHCTBA C
napamMeTpamu

111 [Toka3zareabHbIC CHCTEMBI C TTapaMeTpaMu

112 JlorapudmMuuecKue ypaBHeHus,
HepaBeHCTBA C IIapaMeTpaMu

113 Jlorapu(pMuyecKre CHCTEMBI €
napamMeTpamu

114 TpUrOHOMETPUYECKHE YPABHEHUS C
napameTpamu

115 TpHUrOHOMETPUYECKHE HEPABEHCTBA C
napameTpamu

116 TpPHUTOHOMETPUYECKUE CUCTEMBI C
napamMeTpamu

117 [TocTpoeHue U UCCIeN0BAHNE
MaTeMaTHYeCKUX MOJIEJIEH PEATBHBIX
CUTyalMid C IIOMOLIBIO YPABHEHHUM C
napameTpamu

118 [TocTpoeHue 1 ncciaenoBaHne

MATEMaTHYCCKUX MO)IeJ'Ief/'I PEATbHBIX
CI/ITyaI_II/Iﬁ C IOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

C mapaMeTpaMu




119

[TocTpoenue u ucciaeroBaHUE
MaTeMaTHYECKUX MOJENIECH peallbHbIX
CUTYyallUi C IOMOIIBIO CUCTEM YPAaBHEHUI
C ImapaMeTpaMu

120 KontponbHas pabota: "3agaun ¢
napamerpamu’

121 [ToBTOpeHue, 0600IIEHHE,
cucTeMaru3alus 3HaHui: "YpaBHeHus"

122 [ToBTOpEeHuEe, 0600IIEHHE,
crcTemMaru3aius 3HaHui: "YpaBHeHus"

123 [ToBTOpeHme, 06001IeHNE,
CUCTEMAaTU3alus 3HaHUM: "YpaBHEHUS.
CucreMsl ypaBHEeHUN"

124 [oBTOpEHuE, 0000IIEHNE,
cucreMaru3anus 3uanuii: "HepaBencraa"

125 [ToBTOpeHHne, 0600IIEHNHE,
cucremarusauus 3HaHui: "HepaBencrtsa"

126 [ToBTOpeHue, 06001ICHHE,
cuctemaru3aius 3HaHuii: "HepaBencrsa"

127 [oBTOpEHuME, 0000IIEHNE,
crucremaru3anus 3Hanui: "[IponsBonnHas u
e€ npumeHeHue"

128 [oBTOpEHuUE, 0000IIEHNE,

cructemaru3anus 3Hanui: "[IponsBonHas u

e€ npumeHeHue"




129 [ToBTOpeHue, 0600IIEHHE, 1
cuctemaruzauus 3HaHui: "[IpousBoaHas u
e npuMeHeHue"

130 [ToBTOpeHue, 0600IIEHHE, 1
crucTtemaru3aius 3HaHuii: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpeHue, 0600IIEHHE, 1
crucremaru3aius 3HaHuil: "OyHkuun"

132 [oBTOpEHuE, 0000IIEHNE, 1
cucTeMaTru3anus 3Hanuii: "OyHknun"

133 [ToBTOpeHue, 0600IIEHHE, 1
cucTeMaru3anus 3Hanui: "O@yHkuun"

134 ToroBast KOHTpOJIbHAs paboTa

135 Wrorosast KOHTpoJIbHas paboTa 1

136 [ToBTOpeHue, 0600IIEHHE, 1
CHCTeMaTH3alus 3HAaHUH

OBIIEE KOJIMYECTBO HACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMbBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOT' PAMMOBI

10 KJIACC
Kon IIpoBepsiemMble MpeIMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
HpoBEPSIeMOro 00pa3oBaTeJLHOIM MPOrPaMMBbI CPeTHET0 001ero 00pa3oBaHusi
pe3yiabrara
1 Yuciia 1 BIYUCICHUS
11 OnepupoBarh NOHATUAMU: PALIMOHATBHOE U IEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBCHHASI M JICCATUYHAS P00, MPOIICHTHI
12 BEINONHATE apupMETHISCKUE OTIEpAIMU C PAIIHOHATEHBIMU U
JCHCTBUTEIILHBIMU YHCIIAMU
1.3 BeImomHATE puOIMKEHHBIE BRIYUCIICHUS, UCTIONB3Ys TIPAaBHIIa OKPYTIICHUS,
JIeJIaTh MPUKHJIKY B OIICHKY PE3yJIbTara BRIYMCICHUH
14 OnepupoBarh NOHIATUSIMHU: CTEIICHB C IIEJIBIM MTOKAa3aTeieM, CTaHJapTHas
(dbopMma 3anucH TIEHCTBUTEIILHOTO YMCIIa, KOPEHb HATYPAIbHON CTCIICHH;
MCIONIE30BaTh MOAXOAAIIYI0 (POpPMY 3aMUCH TeUCTBUTEIBHBIX YHUCEN JUIS
pelIeHrs MPaKTHUECKHX 3a]a4 M MPEACTABICHUS TaHHBIX
15 OnepupoBarh NOHATUSIMHA: CHHYC, KOCHHYC M TAHT'CHC ITPOU3BOJIBHOTO YyIJIa;
HCIIOJTL30BATh 3aIMCh MMPOU3BOIBHOTO yIvia yepe3 o0paTHbIC
TPUTOHOMETpHUSCKHE (PYHKIINN
2 VYpaBHEHHS U HEPABEHCTBA
2.1 OnepupoBarh NOHITHSIMHA: TOXKICCTBO, ypPaBHEHHE, HEPABCHCTBO, IIEJI0C,
parMoHaIbHOE, UPPAIMOHATIFHOE YPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPHUIECKOE YPABHECHUE
2.2 BeImomHATE peoOpa3oBaHusl TPUTOHOMETPHUECKHUX BRIPAKCHUN U peliaTh
TPUTOHOMETPHUCCKHE YPABHCHHUS
2.3 BrimonHsATs mpeoOpa3oBaHus MENbIX, PAMOHATBEHBIX U UPPAIIMOHATBHBIX
BBIPKCHHUH U PeIIaTh OCHOBHBIC THUITBI IIEJIBIX, PAIIMOHAIBHBIX U
WPPAIMOHAILHBIX YPaBHEHUH W HEPaBCHCTB
24 [TpuMeHsITh ypaBHEHUS U HEPABEHCTBA JIJISl PELICHUS] MAaTEMaTUYECKUX
3a/1ad ¥ 3a7a4 U3 pa3InIHbIX 00JacTel HayKu U peajJbHOU KU3HU
2.5 MogenupoBaTh peajabHbIe CUTYaIIMH Ha S3bIKE aNreOphl, COCTABIATh
BBIPQKEHHSI, YpaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3a]1auu, UCCIEI0BaTh
MTOCTPOSHHBIC MOJICIIN C UCTIOIH30BAHMEM amapara ajreOpsl
3 OyHKIUH U TpapuKH
3.1 OmnepupoBatrh MOHATUAMU: PYHKITHS, CHOCOOBI 3aaHus KITUH, 00J1acTh
OTIPEIICIICHUS] © MHOXKECTBO 3HAYEHUH (PYHKIIHH, TpaduK (%,;[HKHI/IH,
B3aMMHO 0OpaTHbIe PYHKIINN
3.2 OmnepupoBarh MOHATHIMHA: YETHOCTh U HEYETHOCTH (DYHKIIUH, HYIIH
(YHKIINH, TPOMEKYTKH 3HAKOMOCTOSTHCTBA
3.3 Hcnonb3oBars rpaduku GyHKITUN T pEeIICHUsT ypaBHEHU I




3.4

Ctpoutb 1 unuTaTh TpaQUKN TUHEHHONU QYHKINHU, KBaAPATHUHON (HYHKIIUH,
CTENECHHOW ()YHKIMU C IEIIBIM ITOKa3aTeIeM

3.5 Hcnonb3oBarh rpaduku QyHKIHUHA U1 UCCIEIOBAHUS TPOLIECCOB U
3aBUCHMOCTEH MPU PEIICHUH 33139 U3 IPYTUX YIEOHBIX MPEIMETOB U
peanbHOM KU3HU, BhIpaXKaTh (OPMYIIaMU 3aBUCUMOCTU MEXK]Y BEIMYMHAMHU

4 Havana maremarnuyeckoro ananusa

4.1 OnepupoBarh TOHIATUSIMU: MTOCIICOBATEIBHOCTD, apudMeTHIecKas u
reoMeTpudecKas Mporpeccuu

4.2 OnepupoBarh NOHATUAMU: OECKOHEUHO YOBIBAIOIAsi TeOMETpHIecKast
nporpeccus, CyMMa 6€CKOHEUHO YObIBaIOIIeH reOMEeTPHUECKOM Mporpeccuu

4.3 3a1aBaTh MOCICIOBATEILHOCTH PA3IMYHBIME CITIOCO0AMU

4.4 Hcnonk30BaTh CBOMCTBA MOCIEI0BATEILHOCTEN U IPOrpeccuit s
pelieHus peasbHBIX 3a1a4 MPUKIIATHOTO XapaKkTepa

5 MHoecTBa U JIOTHKA

5.1 OnepupoBarh NOHATUSAMU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMHU

5.2 Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIH armapar JJis OMUCaAHUS
peabHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YUeOHBIX
MIPEMETOB

5.3 OnepupoBars NOHATUAMU: ONpEeIICHUE, TEOpEeMa, CIIEACTBUE,
JTIOKA3aTEeIbCTBO

11 KJIACC
Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHUSI OCHOBHOM
NpOBEpPsIEMOro o0pa3oBaTeJibHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucia 1 BBIYUCICHUS

11 OnepupoBarh MOHATUAMU: HATYPAIbHOE, 1IEJI0€ YUCIIO; UCTIONb30BaTh
MIPU3HAKU JETUMOCTH LIETBIX YHCEeN, Pa3joKEeHHUEe YHCIa Ha MPOCTHIE
MHOXHUTENHN ISl peIIeHUs 3a/1a4

1.2 OnepupoBarh TOHATHEM: CTETICHb C PAIIMOHAIBHBIM ITOKa3aTeIeM

1.3 OmnepupoBarh MOHATUAMH: JIOTapU(PM Urcia, TeCATUIHBIC U HATypaTbHBIC
sorapu@msl

2 VYpaBHEHMSI U HEPaBEHCTBA

21 TIPAMCHITE CBONCTBA CTCIICHH TS IIPEO0Pa30BaHI BEIPaKCHAT,

' OTIEpUPOBATH PeIIaTh OCHOBHBIC THIIBI MOKA3aTEIBHBIX YPABHCHUH U
HEPABEHCTBIOHSATUSMU: TIOKa3aTeIbHOE YPABHEHHE U HEPABEHCTRO;

2.2 BoimonHaTe npeoOpa3zoBaHusl BbIpaKEHUH, COlepKaliX Jorapudmel;
OTIepUPOBATH MOHATUSAMU: JIOTApU(PMUYECKOE YpPaBHEHNE U HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMHUUECKUX YPaBHEHUN 1 HEPABEHCTB

2.3 HaxonuTs pemieHus mpoCTeHInX TPUTOHOMETPUUYECKUX HEPABEHCTB

2.4 OnepupoBarh MOHATUAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEILICHHUE;

HCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPABHEHUH I PELICHUS IIPAKTUYECKUX
3a1a4




2.5

Haxoauts pemeHus NpocTeNX CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHHMI U HEPABEHCTB

2.6 MopnenupoBaTh peaibHbIe CUTYallud Ha S3bIKE aareOpbl, COCTaBIATh
BBIP)XEHUS, YPAaBHEHHsI, HEPABEHCTBA M CUCTEMBI 110 YCIOBHIO 33/1a4H,
HCCJIEIOBATh OCTPOSHHbBIE MOJIENIU C UCIOIb30BAHUEM alnapara ajireOpbl

3 OyHKIMH U TpaPuKH

31 OnepupoBarh NOHATHIMU: NIepUOANUYECKast (PYHKIHS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHU, TOYKHU 3KCTpeMyMa (GYHKLHUHU, HauboJblIee U
HauMEHblIee 3HaueHUs! (PYHKLIMU Ha IPOMEXKYTKE; UCII0JIb30BaTh UX JJIs
ucclieioBaHus (PyHKINY, 3aJaHHOM rpadukoM

3.2 OmnepupoBarh MOHATHIMU: TPAPHUKH MOKA3ATEIBHOH, JTOrapUPMIUECKON 1
TPUTOHOMETPUUYECKUX (PYHKLUH; N300paxarh UX Ha KOOPAMHATHON
IUIOCKOCTH M MCHOJIb30BaTh Ul PELICHUs] YPABHEHUN 1 HEPABEHCTB

3.3 N300pakarb Ha KOOPIUHATHON TUIOCKOCTH IpaduKy JIMHEHHBIX ypaBHEHUH
Y MCTIOJIb30BATh MX JUUIsl PEIICHHSI CUCTEMbI JIMHEHHBIX YpaBHEHHH

34 Vcnonb3oBarh rpaduku GyHKIMH U1 UCCIeI0BAHUS IPOLIECCOB U
3aBHCUMOCTEH M3 IPYruX y4eOHBIX AUCIUILTIH

4 Hauana maremarnueckoro aHanusa

4.1 OnepupoBarh NOHATUSAMU: HeTIpepbIBHAs (DYHKLUS, TPOU3BOIHAS (PYHKIINH;
MCIOJIb30BaTh F€OMETPUUECKUI U (PU3NYECKHI CMBICI TPOU3BOTHON ISt
peleHus 3a1a4

4.2 HaxoauTh npon3BOAHbIE AIIEMEHTAPHBIX (DYHKINH, BBIYACIIST
IIPOU3BOJIHBIE CYMMBI, TPOU3BEICHUS, YACTHOIO (DYHKLUH

4.3 Hcnonp30BaTh NPOU3BOAHYIO IS UCCIIE0BaHUS PYHKLIMU HA
MOHOTOHHOCTH M OKCTPEMYMBI, IPUMEHSTh PE3yIbTaThl HCCICIOBAHMS K
MOCTPOEHUIO I'pahuKOB

4.4 Vcrnonp30BaTh MPOM3BOHYIO ISl HAXOXKACHUST HAMITYYIIETO PEIICHUS B
MPUKJIJIHBIX, B TOM YHCJIE COMMAIBHO-9KOHOMUYECKHX, 3a/1auax

4.5 OnepupoBarh NOHATHSIMHU: IEPBOOOpa3Has U UHTETpaj; MTOHUMATh
reOMeTPUUYECKUH M (PU3NIECKUI CMBICIT HHTErpaja

4.6 Haxoautk nepBooOpa3HbIe 3JIeMEHTapHBIX (PYHKIUI, BEIYUCIISATH HHTETPAIT
o gopmyne Horotona — Jleitbuuna

4.7 Pemrarp mpukIitagHbIe 3a1a41, B TOM YUCIIE COIMATbHO-IKOHOMHUYECKOTO H

(I)I/ISI/I‘ICCKOFO XapakTepa, CpCACTBAMH MATCMATHYCCKOT'O dHAJIM3a




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKRAHUA

Kon

1 Yucna v BIYKCICHUS

11 Panyonanbshele uncna. OObBIKHOBEHHBIE U JIECSITUYHbBIE POOU, TIPOLIEHTHI,
OecKOHEUHbIe IepuouIecKue Apoou. ApudmMernueckre onepalnuy ¢ paiuoHaIbHbIMU
YHCcIaMH, TIPeoOpa30BaHMs YHCIOBBIX BhIpakeHH. [Ipumenenne npodeii  mpoeHToB
JUIsl peIIeHUs MPUKJIAIHBIX 3a]1a4 U3 PA3JIMYHBIX OTpacieil 3HaHUI U pealbHOM JKHU3HU

1.2 JeiicTBuTenpHble yncia. PanoHansHble U HppalMoOHalIbHbIE Yncia. ApupmMeTnyeckue
OTIepalry C JeHCTBUTEILHBIMU unciamMu. [IpuOimkEHHbIC BRIYUCICHHS, TIPAaBUIIA
OKPYIJICHHUS, IPUKHUIKA U OLICHKA Pe3yibTaTa BhIYUCICHUN

1.3 Crenens ¢ nenbiM nokasareneM. CtannaprHas popmMa 3anucu AeHCTBUTEIBHOIO YUCIIA.
Vcnonb3oBanue noaxoasei Gopmsl 3a1McH JeHCTBUTENBHBIX YUCEN IS peILeHHs
IIPAKTUYECKHX 33Ja4 M IPEACTaBICHUS JaHHBIX

14 Apudmernueckuil KOpeHb HaTypalibHOU cTeneHu. [leiicTBus ¢ apupMeTndecKUMH
KOpHSIMHU HaTypaJbHON CTENICHU

1.5 CuHyc, KOCUHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApKTaHI€HC YMCJIOBOTO apryMeHTa

2 YpaBHEHMS U HEPaBEHCTBA

2.1 ToxnaecTBa 1 TOXKAECTBEHHbIE TPEOOPA30BaAHUS

2.2 [Ipeo6pa3oBanre TPUTOHOMETPUUECKUX BbIpaskeHUN. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyInbl

2.3 VYpaBHeHUe, kopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHcTBa. MeTos
MHTEPBAJIOB

2.4 Perienue nensix U ApoOHO-pAIIMOHANBHBIX YPaBHEHUI U HEPABEHCTB

2.5 Pemenune nppalMoOHanbHbBIX YPABHEHUN U HEPABEHCTB

2.6 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI

2.7 [IpumeHeHre ypaBHEHUI 1 HEPABEHCTB K PEHICHUIO MaTeMaTUYeCKUX 3aJa4 1 3a/1a4 U3
pa3IMyHbIX o0nacTel HayKH U peabHON KU3HU

3 OyHKIHH U TpaduKh

3.1 OyHK1US, crtocoOs! 3ananus pyakmuu. ['padux ¢pynkiuu. Bzaumuo o6parHbie
byHKIMH

3.2 OOGacTp onpeneneHrs 1 MHOXKECTBO 3HaueHud pynkmmu. Hymn dyHkmm.
[TpoMexyTKH 3HAKONIOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIMU

3.3 Crenennasi GyHKIUS ¢ HATypaJIbHBIM U 1IeJIbIM TokasaTeneM. EE cBoiicTBa u rpaduk.
CgoiicTBa u rpauk KOpHs N-0if cTeneHu

34 Tpuronomerpuyeckast OKpy>KHOCTb, OTIpeIeIEHUEe TPUTOHOMETPUYECKUX (DYHKIUI

YHMCJIOBOTO apryMeHTa

Havana maremMaTH4eckoro aHaigns3a




4.1 IMocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHMs IIOCIEN0BATEILHOCTEN. MOHOTOHHEIE
110CJIe/I0BATEIbHOCTH
4.2 Apudmernueckast 1 reomeTpuueckas nporpeccuu. beckoneuyHo yobiBaromas
reomerpuueckas nporpeccusi. Cymma 6€CKOHEUHO YOBIBAIOIIEH reOMeTpHUIeCKOn
nporpeccun. @opmyiia CI0XKHBIX IPOLEHTOB. Vcrnonb30BaHue Iporpeccuu ais
pELICHMs] peaIbHbIX 3a]1a4y PUKIAJHOIO Xapakrepa
3) MHo’kecTBa U JIOTUKa
5.1 MHOXecTBO, onepaluu Haj MHOKeCcTBaMHU. J{narpammel Diinepa — Benna.
[TpuMeHeHne TEOPETUKO-MHOXKECTBEHHOTO amapara Jjisl ONUCaHUs PeaIbHbIX
IPOLIECCOB U SIBJICHUH, P PEIICHUH 3aJa4 U3 JPYruX y4eOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeICTBHUE, I0KA3aTeIbCTBO
11 KJIACC
Kon | IlpoBepsiemblii 3j1eMeHT COep:KaHUS
1 Yucna ¥ BIYUCIIECHUS
11 HarypaneHble u nesnslie yncia. [Ipu3Haky AeIMMOCTH LEIIbIX YUCE
1.2 CreneHnsb ¢ paMoOHaIBHBIM ITOKa3aTeneM. CBOICTBA CTENEHU
1.3 Jlorapudwm uncna. Jlecatnunblie U HaTypanbHbIE JIOTapU(PMBI
2 VYpaBHEHMS U HEPaBEHCTBA
2.1 [TpeoOpa3zoBaHue BeIpaXXKEHUN, COAEPKAIINX JOTapUPMBI
2.2 ITpeoOpa3oBaHue BhIpaXKEHUH, COAEPKALIMX CTETIEHH C PAllMOHAIBHBIM MTOKa3aTeIeM
2.3 [TprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Tokxa3arenbHble ypaBHEHHsI U HEPABEHCTBA
2.5 Jlorapumuueckre ypaBHEHUs U HEPABEHCTBA
2.6 CucreMbl TMHENHBIX YpaBHEHUN. Perienne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO CHCTEMBI
JIMHEUHBIX YPABHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH palliOHAIbHBIX YPaBHEHHUI U HEPABEHCTB
2.8 [IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHUeCKUX 3a]1ad
W 3aj1a4 U3 pa3IMYHbIX 00JacTel HayKu U peajJbHOM KU3HU
3 OyHKIHH U TpaduKh
31 Oyukuus. [lepuoanueckue pynkuu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
MaxkcumyMbl 1 MUHUMYMBI GyHKIIMU. Hanbonbiee 1 HanMeHblIee 3Ha4YeHHe
(GYHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GpyHKIIMU, X CBOMCTBA U TpaduKH
3.3 [TokazarenvHas u JorapudpmMudeckas GyHKIIUN, UX CBOMCTBA U rpaduKu
3.4 Vcnionb3oBanue rpadukoB GYHKIUHI VI pellieHus ypaBHEHUH U IMHEHHBIX CUCTEM
35 Hcnonb3oBanue rpadukoB GyHKIUH ISl KCCIIEAOBAaHUS MTPOLIECCOB M 3aBUCUMOCTEH,
KOTOpBI€ BO3HUKAIOT MPH PELLICHUH 3aJa4 U3 JPYTruX y4eOHBIX MPEIMETOB U
pEaJILHOM JKU3HU
4 Hauana maremarnueckoro aHanusa
4.1 HenpepsiBable hyHKIIMH. MeTOI HHTEPBAIOB JIJIsl PEIICHUS] HEPABCHCTB




4.2

[TpousBoanast pyHkumu. I'eomeTpudeckuii 1 GU3NUECKUIA CMBICI TPOU3BOJHOM

4.3 [Tpou3sBoaHbIe 3eMeHTapHBIX QyHKIMNA. DOpMYITBI HAXOXKACHUS POU3BOIHON
CYMMBI, IPOU3BEJCHHS U YACTHOTO (DYHKIMH

4.4 [TpumeHeHre mPOU3BOAHOM K HCCIIeA0BaHUIO (DYHKIMII HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxokeHre Hanbobliero 1 HaMMeHbIIEro 3Ha4eHusl PyHKLIHUN Ha
OTpe3Ke

4.5 [TpuMeHeHne TPOU3BOAHOM I HAXOXKICHHSI HAWITYUIIETO PEHICHUS B IIPUKIIATHBIX
3ajauax, Ui OMpeesieHus] CKOPOCTHU MPOoIecca, 3aJaHHOT0 (POPMYITON Uiu
rpagpukoM

4.6 [TepBooOpa3znas. Tabnuia mepBooOpa3HBIX

4.7

WuTerpai, ero reomeTpuueckuii M pusnyeckuii cMpici. Berancinenue nHTErpaa mo
dopmyine Herorona — JleliOamIa




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K MPEeAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPoBePsAEMOro OCHOBHO# 00pa3oBaTe/IbHON MPOrpaMMbl CPpeHEro o0Iero
TpeGoBaHMs oOpa3oBaHus

1 BJIal[eHI/Ie MCTOAaMU NO0Ka3arciIbCTB, aJITOpUTMaMHU PCUHICHUA 3a1a4,

yMeHue (popMyIMpoBaTh U ONIEPUPOBATH MOHATUSAMU: ONPEACICHHUE,
aKkcHOMa, TeopeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIIbCTBO,
paBHOCHIIbHBIE (HOPMYITMPOBKH; TPUMEHSTH UX; YMEHUE (POPMYITHPOBATH
o0paTHOE U IPOTUBOIOIOKHOE YTBEP)KICHHUE, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, UCIIOIB30BaTh METO/ MaTEMATUYECKON MHAYKLIUU;
IIPOBOAMTH J0KA3aTeIbHbIE PACCYKICHUS IIPU PELICHUH 3a/1a4, OLCHUBATh
JIOTHYECKYIO NPaBUJIBHOCTb PACCYKJICHH; yMEHUE ONIepupoBaTh
MOHATUSIMU: MHOXKECTBO, IIOIMHOKECTBO, OIIEPAlliy Ha/l MHOKECTBAMU;
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jiis
OIMCAHUS PealIbHbIX MPOLECCOB U SABJIECHUIN U MPHU PEIICHNUH 3a]1a4, B TOM
quclie U3 APYTruX y4eOHBIX IPEIMETOB; YMEHHUE ONIEPUPOBATh MOHATUSIMHU:
rpad, cBsA3HBIHN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHUE 33/1aBaTh
1 ONHCHIBATh rpadbl pa3IuYHBIMU CIIOCOOAMHU; UCIIONB30BaTh rpadbl Ipu

PCLICHUN 3a0a4

2 YMeHue onepupoBarh MOHITUSIMH: HaTypallbHOE YKCIIO, IIEJI0€ YUCIIO,
CTETICHb C IEJIBIM TI0Ka3aresieM, KOpEeHb HaTypajabHOU CTETICHH, CTEIICHb C
paIMoHaIbHBIM MTOKa3aTeNleM, CTETIeHb C IeHCTBUTEIHHBIM TTOKa3aTeseM,
norapudM Yucia, CHHYC, KOCUHYC U TAHT€HC IPOU3BOIHHOTO YHCIIA,
OCTaTOK MO MOJYITIO, pAIlHOHAIBHOE YHCII0, HPPAMOHATHFHOE YUCIIO,
MHOXCCTBA HATYypPaAJbHBIX, HCJIbIX, pAllUOHAJIbHBIX, )IeI\/'ICTBI/ITeJ'H)HBIX
qrcell; yMEHUE UCTIONb30BaTh MPU3HAKU ACTUMOCTH, HAUMEHBIIHIA 001t
JeNATENTh ¥ HAaWMEHBIIIee 00IIee KpaTHOe, alrTOpUTM EBKiIHIa IpH
pEIIeHNH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMH IMO3UIIMOHHBIMU CHCTEMaMHU
CUUCJICHHSI; YMEHHE BBITIONHATH BRIYUCIICHNE 3HAaUCHUH U TpeoOpa3oBaHUs
BBIPOKECHHI CO CTENEHSIMH U JJorapudmMamu, mpeodpazoBaHus IpoOHO-

palMOHAIbHBIX BBIPAKEHUN; YMEHUE OIIEPUPOBATh IOHATUAMMU:

MOCJIEI0BATEIHOCTD, apu(METHIECKast TPOTPECCHs], TeOMETPHUCCKAst
Iporpeccus, yMeH’e peKyppeHTHBIX YHCII0, KOMIUIEKCHOTO (TeoMeTprIecKas,
MPOU3BOIUTH NPUBOANTH MOHATHIMH: TEOMETPUIECKUI CMBICIT
OIPEACTUTENACONPSHKEHHBIC 3aJaBaTh TPUMEPHI OECKOHEYHO
apupMeTHIecKue MaTpua GopMyIt; Yyhcia, TPUTOHOMETpUYecKast
MOCJIE0BATEIbHOCTH, MCIIOJIb30BAHNSI YMEHUE KOMIUICKCHBIE 2X2




yObIBaroImas (opma JecTBHS ONEPUPOBATH U KOMIUIEKCHBIX 3X3, 3amucu
4YUCIa, TEOMETPUYECKAS B U C ONIPEAECIUTEND TOM KOMIUIEKCHBIMU ITOHSITUSMM:
anrebpanveckas); KOMIUIEKCHBIX MOJYJIb YHCIIE YHCET; KOMIUIEKCHOE U C
ONEPUPOBATH POTPECCHS; TIOMOLIBIO MaTPHIIbL, APTYMEHT YUCIAMU; YMETh
yucel

YMeHHe onepupoBaTh NOHATUSMHU: palliOHAIbHBIEC, UPPALMOHAJIBHEIE,
[O0Ka3aresibHble, CTENIEHHbIE, JTOrapu(PpMUUECKUE, TPUTOHOMETPUYECKHUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH
MOHATUSIMU: TOXKJECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEPABEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB, PABHOCUIIBHOCTh
YPAaBHEHUI, HEPABEHCTB U CUCTEM; YMEHUE PEIIaTh YPaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX TPUEMOB; PEILIATh
YPaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TaPaMETPOM; IPUMEHSITh
YPAaBHEHUs1, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIIEHUs MAaTEMaTU4YECKUX

3aa4 1 3a1a4 13 pa3JIMIHbIX obOmacreit HAYKH U peanLHoﬁ JKN3HHU




YMeHue onepupoBaTh MOHATUSAME: (PYHKIHSL, YETHOCT (DYHKIUH,
NEPUOJUYHOCTD (YHKIUH, OTPAHUYCHHOCTH (DYHKIIMU, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (YHKIMH, HanOOJbIIee M HAaNMEHbIIIEe 3HAYCHUS
(GYHKIMHU HAa IPOMEXYTKE, HENpepbIBHAs (DYHKIMS, aCUMIITOTHI Tpaduka
GbyHKIMH, TIepBasi ¥ BTOpast IPOU3BOAHAs (PyHKIIUH, TEOMETPUUYESCKUN U
(U3MUECKHIA CMBICI TPOU3BOAHOM, IIEpBOOOpa3Hast, ONpeIeIEHHBIH
MHTETPaJl; YMEHUE HAXOIUTh ACUMITOTHI rpadrka GyHKIIUH; YMEHUE
BBIYHCIIATH IPONU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO
KOMIO3HINHU (QYHKIMH, HAXOAUTh YPaBHEHUE KacaTeIbHOU K TpaQuKy
(GYHKIMY; YMEHHUE HAXOIUTh MIPOU3BOIHBIC DJIEMEHTAPHBIX (YHKITH;
YMEHHE HCIIOIb30BaTh MPOU3BOAHYIO JJISl UCCIICNOBaHUS (DyHKIUH,
HAXOAWTh HAHMOOJBIINE U HAMMEHBIINE 3HaUCHUS (PYHKIMIA; CTPOUTH
rpauK1 MHOTOYJICHOB C MCIIOJIb30BAHUEM allapara MaTeMaTu4ecKoro
aHaJIM3a; IPUMEHSITh POU3BOIHYIO JUIS HAXOXKACHHS HAMITYYIIEeTO
peleH sl B IPUKIIAAHBIX, B TOM YHCIIE COUUAITBHO-YKOHOMUYECKUX U

(bu3MUecKuX 3aa4ax; HaXOIUTh TUIOMIAIU U 00BEMBI (GUTYP C TIOMOIIBIO

MHTEeTrpaja; MoMoIlbko auddepeHnnanbHbIX ypaBHEHUHIPUBOAUTE IPUMEPHI
MaTeMaTH4YEeCKOr0 MOJEIUPOBAHMSI C

YMeHnue onepupoBarb NOHITUSIMU: TpaduK GyHKINU, oOpaTHas QYHKIMS,
KOMIO3uLMs GYHKIUH, TMHEHHas QyHKIMS, KBajpaTuyHas QyHKLu,
paroHanbHas GyHKINS, CTeNeHHas QyHKIUS, TPUTOHOMETPHUECKHE
¢byHKIMHU, 0OpaTHBIE TPUTOHOMETPHUECKUE (PYHKIIUH, TOKa3aTeIbHAS U
norapupmuyueckas GyHKIUH; YMEHUE CTPOUTH Tpa(pUKH N3y4YSHHBIX
(GyHKIM, BEIIOTHATH peoOpa3oBaHus rpadukoB GyHKIIHM,
MCIOJIb30BaTh IpaMKu JUTs U3y4EHHsI TPOLIECCOB U 3aBUCUMOCTEH, PU
pelIeHnH 3aa4 U3 APYruX yueOHBIX MPEIMETOB U 3aa4 U3 peajbHOU
KU3HU; BbIpaxarb (hopMyaaMH 3aBUCUMOCTH MEXIY BEIMUYNHAMU;
WCIOJIb30BaTh CBOMCTBA U TpapuKu PYHKIMHA IJIs peIIeHus] ypaBHEHUH,
HEpaBEHCTB U 33/1a4 ¢ MapaMeTpaMu; n300pakaTb Ha KOOPIMHATHON

IIJIOCKOCTH MHOXECTBA PEILICHUM YPAaBHEHUN, HEPABEHCTB U UX CUCTEM




YMeHue pemars TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B TOM YUCIIE Ha
MPOLEHTHI, AOJIM M YacTH, Ha ABIKEHHE, paOOTY, CTOUMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 3a/1a4u U3 00JacTH YIPaBJICHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTABIIATH BHIPAXKEHUS, ypaBHEHHsI, HEPABEHCTBA U X
CUCTEMBI 110 YCIIOBUIO 3aJ1a4H, UCCIIEI0BATh IIOJyYEHHOE PEILICHUE U
OLIEHUBATh MPaBIONOA00HOCTb PE3YIbTATOB; YMEHUE MOJIEJINPOBATh
peanbpHbIC CUTYallu! Ha S3bIKE MAaTEMATUKH; COCTABIIATH BBIPAKCHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3aJa4, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAHUEM allllapara ajareopsl,

MHTEPIPETUPOBATH NIOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSME: cpeHee apudMeTHIeckoe, MeIrana,
HauOoJIbIlIee U HAUMEHbIIee 3HAYSHUS, pa3Max, JUCIepCusi, CTaHJapTHOE
OTKJIOHEHME YHMCIIOBOTO HAOOpa; yMEHHE U3BJIEKATh, MHTEPIIPETUPOBATH
nH(pOpMaIUIO, IPEICTABICHHYIO B TA0NHIIAX, HA AUarpaMmax, rpagukax,
OTPaXKAIOIIIYIO CBOMCTBA PeaslbHBIX MPOIECCOB U SABICHUMN; IPECTABIATh
MH(OPMALIUIO C IOMOIIBIO TAOJIHII U TUarpaMM; UCCIIEIOBATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHCIIE C IPUMEHEHHEM IrpapuuecKux
METOZIOB U AJIEKTPOHHBIX CPEJCTB; TpauueCKU UCCIIE0BATh COBMECTHBIE

Ha0JII0/ICHUS C TIOMOILBIO TUarpaMM pacCceMBaHusl U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CIIyYalHbIN ONBIT U CIIyYalHOE

cOOBITHE, BEPOSTHOCTD CIy4YaHOTO COOBITHS; YMEHHE BBIUUCISATH

BEPOSATHOCTH (POPMYIIbI BEPOSITHOCTH, OLIEHUBATh MOHATHSIMHU:
MaTeMaTH4ECKOE CIIy4alilHON paBHOMEPHOTO, TOKa3aTeIbHOTO U HOPMAJIBHOTO
pacrpeneneHuii; UCIOIb30BaTh 3HAKOMCTBO MCCIICIOBAHMI; OOIBIIIX
OIIEpPUPOBATh YHCIO0 KOMOMHATOPHBIE BEPOITHOCTH UHTEPIPETHUPOBATD
IIOJIyYEHHBIH PE3YNBTATIEPECTAHOBOK; YNCEN CIOKEHHS BEPOSITHOCTH C
peaNbHbIX BETUYUHBI, TOHATUAMU: GOPMYILY C CBOWCTBA OHATHUSAMU:
ciyyaitHas (hakThl yMEHHE UCIIOIb30BAHUEM B OXKHUIaHUE, TPUPOIHBIX U
coObITHii; bepHymu, U3y4eHHBIX U YMHOXKEHUS PACCYKJEHHUS COUETaHue,
MIPUBOJIUTH PeASIbHBIX 3aKOH OMHOM (PYHKIIMM BEIUYHHA, TUCHEPCHUs OOIBIINX
Y COCTaBJISAITh KOMOMHATOPHBIE TpaQUUECKUX pacIpeAeICHU 00IIeCTBEHHBIX
HrroToHa; BeposiTHOCTEH, COOBITHIA; TepecTaHOBKA, PACIIPEACICHHS TPUMEPHI
pacnpezesieHue s 1 YHCeNl, pEHIeHNs CTaHAApTHOE BEPOSATHOCTHYIO YMEHHE
METONIOB; YMEHHE METO/IbI IPOSIBICHUS [T (DaKThI SBICHUSX; YHCIO (HOPMYITY
3a/1a4; peleHust 1 BepOSITHOCTEHN, BBIOOPOYHBIX ONEPUPOBATH U OTKIIOHEHUE
COYETAHHH, IPUMEHSITh IPUMEHSTH IUIOTHOCTH OILICHUBATh (DOPMYIIBL; MOJIECITh
MIOJIHOM YMEHME YMEHUE 3aKOHa 33/1a4; U




YMeHue OIICPHUPOBATH IMOHATHAMU: TOUKA, IIpAMasd, MI0CKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIIIA, ITIOCKAN YTOJI, JBYTPAHHBIN
YToJl, TPEXTPaHHBIN YrOJl, CKPEIIUBAIOIINAECS IPSMBIE, IAPaJLIEIbHOCTD U
NECPNCHAUKYIIIPHOCTD IPAMBIX U HHOCKOCTCfI, Yroj Mexay npssMbIMHU,
YTOJI MEXY NIPSAMOM U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSAMH,
pPaccTOsIHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY IIPSIMBIMH,
PacCTOSHUE MEXKY IUIOCKOCTSMHM; YMEHHUE HUCIIONIB30BaTh IIPH PELICHUU
3aJa4 U3y4eHHbIE (PaKThl U TEOPEMbI IJITAHUMETPUU; YMEHHE OLIEHUBATh
pa3Mepbl 00bEKTOB OKPYKAIOILEr0 MUPA; CTPOUTh MaTeMaTHYECKHe
MOJICIN C MOMOIIBIO TCOMECTPUICCKUX TTOHATHH U BCJIIMYKH, pCIIATh

CBA3AHHBIC C HUMHM IIPAKTHUYCCKHUEC 3aaa9U

10

YMeHue onepupoBarh MOHITHIMH: IIOMAAb GUTYpBI, 00BEM QUTYPHI,
MHOTOTPAHHUK, MPAaBWJIbHBII MHOTOTPaHHUK, CEYeHUE MHOTOTPAHHHKA,
KyO, mapasuienenumnes, npu3Ma, nupamuaa, Gurypa v moBEpXHOCTb
BpallICHUs, IWIHHIP, KOHYC, map, chepa, miomanb chepsl, IUIonan
MMOBEPXHOCTH MUPAMHU/IbI, TPU3MBI, KOHYCA, IWIHHIPA, 00BEM KyOa,
MPSIMOYTOJIFHOTO MapasuIeNieNUIe/1a, TUPaMUIbl, TPU3MBbI, [IMJIMHIPA,
KOHYca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUsI KOHYCa U IIWJIMHIPA,

napaJiuIeJIbHBIC OCU UJIM OCHOBAHHIO, CCUCHUE 1Iapa, INIOCKOCTD,

Kacarolascsi MHOIOrpaHHUKa, BpaIlleH!s], UX CEUYEHUs], B TOM YHUCIIE C
MTOMOIIBIO DJICKTPOHHBIX CPEJICTB; YMEHHE (hOPMYIIMPOBATH ONPEIEIICHUS
M3y4yaeMbIX (UTYp, BBIABUIATh THIIOTE3bI O CBOMCTBAX OMPOBEPraTh
Pa3IMYHBIM ITOCTPOCHUATIPUMEHSTh U MPU3HAKaM, Cephl, IPU3HAKaX WX,
n300pakaTb yMEHHE CBOMCTBA IIMIIMH/IPA, TEOMETPUYECKHUX BBITOIHSATD
MIPOBOANTH MHOTOTPAHHUKH, TE€OMETPUIECKIX KOHYCa; HEOOXOMMEBIE
Kiaccuukanuio puryp, ymenue Gurypst Guryp, 000CHOBBIBaTh CTPOUTH
JIOTIOJTHUTENbHbIE CAMOCTOATENIBHO U IOBEPXHOCTHU (PUTYp CEUSHUE HITU 110




11 YMeHue onepupoBaTh MOHATUSMU: IBUKEHUE B IPOCTPAHCTBE,
napajuieNbHbIA EPEeHOC, CAMMETPHUS Ha MJIOCKOCTH U B POCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue Mo00usl, MOA00HBIE PUTYPBI; yMEHHE
pacro3HaBarh paBHbIE U MOI00HBIE GUTYPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYPE; HCIIOJIB30BaTh TEOMETPUICCKHE OTHOIICHUS TIPU
peIICHUH 33]1a4; HAXOIUTh TEOMETPHUECKUE BEITUYMUHBI (JITTMHA, YTOJ,
IUI0IIAb, 00bEM) P PEIICHUH 33aa4 U3 IPYTrUX y4eOHbIX IPEAMETOB U
U3 PeaJbHOM JKU3HU; YMEHHE BBIYUCIISTH TEOMETPUICCKUAEC BEIIMIHHEI
(mHAa, yToJ, MIoMma b, 00BEM, TUIOIAAb TOBEPXHOCTH), HCIIOIB3YS
M3y4YeHHbIE (POPMYITBI K METO/IBI, B TOM YHCIIE: TIONIA(b TOBEPXHOCTH
MUPaMUJIbI, IPU3MBI, KOHYCA, IIHIIMH/IPA, TUIOIaabs chepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO MapaJuIeyenuIe/ia, MIUPaMUIBI, IPU3MBI, HUIHHIPA,

KOHYCA4, I1apa; YMCHUC HAXOJAUTh OTHOIICHUC 00BEMOB HO,Z[O6HBIX (I)I/Il"yp

12 YMeHue OIICpHUPOBATH IMOHATHAMU: IPAMOYTOJIbHAA CUCTCMA KOOPANHAT,
BCKTOpP, KOOpAWHATBI TOYKHU, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB,
IIPpOU3BCACHNUEC BCKTOPA HA YHUCJIO, PA3JIOKCHHUEC BEKTOpPA 110 6a31/10y,
CKaJIAPHOC MMPONU3BCACHUE, BEKTOPHOC MMPOU3BCACHUC, YIOJI MCKAY
BCKTOpaMHu; YMCHUC HNCITI0JIb30BATh BGKTOpHBII\/'I n KOOpI[PIHaTHBIfI METO

AJI PCIICHUSA TCOMCTPUUCCKUX 3a4a4 U 3aJa49 JPYIrux y"le6HBIX IMpeaMCTOB

13 YMeHnue BbIOUpaTh NOAXOASAIINNA METO JUIsl pELIeHUs 3a/1aul; TOHUMaHue
3HaYUMOCTU MAaTEeMAaTUKU B U3y4E€HUU NPUPOHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH; YMEHHUE PACIIO3HABATH IIPOSBICHUE 3aKOHOB

MAaTeMaTuK B UCKYCCTBC, YMCHUC IMTPUBOANUTE IPUMEPLI MAaTCMATUYCCKUX

OTKPBITUH POCCUICKOW M MUPOBOM MATEMATUYECKON HAYKU

HEPEYEHD JIEMEHTOB COIAEPKAHMUS, ITPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA

1 Yucna v BEIYHCIICHUS

11 HarypanbHhble u nienblie uncna. [Ipu3Haku AeIMMOCTH LENbIX YUCEN

1.2 Pannonanshbie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE TPOOH, MPOIICHTHI,
OECKOHEYHBIEC MEPUOANIECKIE TPOOH

13 ApudmeTndeckuii KOpeHb HaTypallbHOM cTeneHu. JlefcTBus ¢ apudMeTHIeCKUMU
KOPHSIMM HaTypaJIbHOM CTENEHU

14 Crenens ¢ enbiM noka3areneMm. CTeneHb ¢ pallMoOHabHBIM NToKa3zarenaeM. CBoMCTBa
CTENEHU

15 Cunyc, KOCUHYC U TAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,

ApKTaHI€HC YHCJIOBOIO apryMeHTa




1.6

Jlorapudm uncna. JlecaTndnble U HaTypajdbHbIE JIOTapU(MBI

1.7 JeiictBuTenbHble uyncia. ApudmeTndeckre ornepanuu ¢ JeHCTBUTEITbHBIME
yrciaamu. [IpubnmkEHHbIe BEIYMCIICHUS, TPABUIIa OKPYTJICHUS, TPUKHJIKA U OIICHKA
pe3yJbTaTa BhIYUCICHUN

1.8 [TpeoOpa3zoBanue BhIpaKEHUN

1.9 KommnekcHsble uncna

2 VYpaBHEHMsI 1 HEpaBEHCTBA

2.1 [{enble 1 IpOOHO-paLlMOHAIBHBIE YPABHEHMS

2.2 WppanuoHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 [Toxa3zarenpHble U JorapuMUIECKHUE YPaBHEHUS

2.5 Llenbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA

2.6 HppanvonaibHple HEPABEHCTBA

2.7 [Toka3arenbHble U Jorapu(MUUYECKrEe HEPAaBEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuiia cucTeMbl JINHEHHBIX ypaBHEeHUH. OnpenenuTens MaTpuilbl

3 OyHKIMH U TpaduKu

3.1 @yHK1M, criocoOsl 3ananus pyHkuuu. ['padux pynkuuu. Bzanmuo o6parHbie
¢bynkuun. Yétnelie u HeuéTHble GyHKIMH. [leproanueckue QyHKIMN

3.2 O6nacTb onpeieneHnst 1 MHOXeCTBO 3HaueHUH QyHkuuu. Hynu pyHkunu.
[TpomexyTkH 3HAKOTTOCTOSTHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKIIHH.
MaxkcuMyMbl 1 MUHUMYMBI QyHKIMH. HanOomnbiliee 1 HauMeHblIee 3HaueHHe
(YHKIIMN Ha IPOMEXKYTKE

3.3 CrenenHas GyHKIMS C HATYPAJIBHBIM U LIETBIM MoKa3atesieM. E€ cBoiicTBa n
rpa¢uk. CBoiicTBa U rpag MK KOpHs N-0if CTeNeHU

3.4 Tpuronomerpuyeckue GpyHKINU, X CBOHCTBA U rpaduku

3.5 [TokazarenbHas 1 Jorapupmuueckas QyHKIUMH, UX CBOUCTBA U TpapuKu

3.6 Touku pa3pbiBa. AcUMITOTHI TpadukoB QyHKIMH. CBOMCTBA QYHKIHH,
HENpEPHIBHBIX HA OTPE3Ke

3.7 ITocnegoBaTeIbHOCTH, CITOCOOBI 3aJaHU MOCISA0BATEIHLHOCTEH

3.8 Apudmerndeckas u reomeTpudeckas nporpeccun. GopMysa CI0KHBIX MTPOIICHTOB

4 Hauana maremarnueckoro aHaansa

4.1 [TpousBonnas ¢pyHkiuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA




4.2 [TpuMeHeHne TPOU3BOAHOM K MCCIIEIOBAHUIO (PYHKIIHI HA MOHOTOHHOCTD H

9KCTPEMYMEIL. HaXO)KZ[eHI/IC HaI/I6OHBH_IeFO 1 HAUMCHBIICTO 3HAUYCHU S q)yHKL[I/II/I Ha
OTpe3Ke

4.3 [TepBooOpa3znas. UuTerpan

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT O ITPOIECCA
OBA3SATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

MATEPUAJIBI JJ151 YYUTEJIA

Anrebpa 10 kimacc YrryOiaeHHBIN YpOBEHb
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HOUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [IOK







