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INHOACHUTEJIBHAS 3AIINCKA

VYueOHblld Kypc «Anredpa ¥ Havala MaTeMaTUYECKOrO aHajiu3a» SBISETCA
OJHUM M3 HauOoyiee 3HAUMMBIX B IPOrpaMMe CpeaHEro odiero oOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOpPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAJIbHYIO 0azy Ui
U3YyUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (OpMUPYET
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00YyYaroluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOUIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH U IPYrUX
TUCIUIUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaoT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4ecko opme.

VYyeOHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIAJICHUSA 3aKOHAMHM (PU3MKH, XUMHUM, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUHN Pa3BUTHs YKOHOMUKH M OOIIECTBEHHOM XKU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS AalibHEHIIero oOpa3oBaHHs U B
MOBCETHEBHOM JXKU3HU. B TO K€ BpeMs OBlaJieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSMHU aidreOpbl M MaTeMaTUYECKOro aHaju3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAaTh
YTBEPKIECHUS C IOMOIIBI MHAYKIMU M PacCykKIaTh JEIYKTUBHO, MCIOJb30BATh
00001IeHHEe M KOHKPETH3aluio, a0CTparupoBaHUE W AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLUICHHUE.

B xone m3ydenus yueOHOro kypca «Anredpa M Hadajga MaTreMaTH4eCKOro
aHanM3a» OOydYarolIMecs IMOJIy4alOT HOBBIM OMNBIT PELIECHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOCHHSI MAaTEMAaTUYECKUX MOJIEIEN peajbHbIX CUTYALM,
UHTEPIpETAlM  TOJYYEHHBIX  PEIICHUW, 3HAKOMATCS C  MIpUMEpaMHu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE, HAyKEe M HUCKYCCTBE, C
BBIJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA M UX aBTOPaMHU.

VYyebHblli Kypc 001anaeT 3HAYUTENbHBIM BOCHUTATENbHBIM MOTEHIIUATIOM,
KOTOPBIM peanmu3yeTcss KakK uepe3 Y4eOHbI MaTepuall, CHOCOOCTBYOIIHMA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crheruuky ydeOHOU
NESTENhbHOCTH, TPEOYIOMEH MPOMODKUTEILHON  KOHIICHTpAIlMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTM W  OTBETCTBEHHOCTH 3a MOJIYYEHHBIN
pe3yJbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HavajgaM MaTeMaTHYeCKOro
aHaJIu3a JIeKUT ACSITeIbHOCTHBIM MPUHIUI 00Y4EHUS.

B crpykrype yueOHOro kypca «AnreOpa W Hauyaja MaTeMaTH4YECKOTro
aHaJIM3a» BBIJIEJIEHBI CIECAYIOLIIME COAECPKATENBHO-METOANYECKHE IUHUM: «Hucna
U BBIUUCTCHUS», « DYHKIIMU U rpadukn», «YpaBHEHUS U HEepaBeHCTBay», «Hauama
MaTeMaTUYeCcKoro aHaiauza», «MHoOkecTBa U JIOTMKa». Bce 0OCHOBHBIE



COJEPKATEIIbHO-METOAMUECKNE JIMHUM U3Y4YaloTCd Ha MPOTSXKEHUU JABYX JIET
oOyueHus: Ha YpOBHE CpeIHEro ooOiero oOpa3zoBaHMs, €CTECTBEHHO MIOIOJHSSA
Apyr Apyra U MOCTENEHHO HACHIIASCh HOBBIMU TEMaMHU M pasnenaMu. JlaHHBIN
y4eOHBI KypC SBISE€TCS WHTETPAaTUBHBIM, IIOCKOJBKY OOBEOMHSET B cebde
COZICpKaHNe HECKOJbKUX MaTeMAaTUYeCKUX JUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPUS, MAaTEeMATUYECKUN aHalN3, TEOPUs MHOXECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydarommecs OBIIaJeBalOT BcE Oosee
IMIMPOKUM MAaTEMaTUYECKUM aliapaToM, Y HUX MOCIeA0BaTebHO POPMHUPYETCS U
COBEpIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYl0 MOJelb pealbHOU
CUTYaIliH, TPUMEHATh 3HAHUS, TIOJTYYCHHbBIE TP W3YUYEHUU y4eOHOTro Kypca, IJis
peLIeHUsI CaMOCTOATEIHLHO CPOPMYIMPOBAHHON MaTeMaTHUYECKON 3a7auu, a 3aTeM
VMHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenbHo-MeTOoAMYECKast JTMHUA «YKcaa U BBIUKUCICHUS) 3aBEPLIACT
(GopMUpOBaHUE HABBIKOB HMCIIOJIb30BAHMSI IEUCTBUTENIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha ypOBHE OCHOBHOI'O 0011ero oopa3oBanusi. Ha ypoBHe cpennero oouero
oOpa3oBaHus oco0oe BHUMaHHEe yAeisercs  (HOPMHPOBAHUIO  HABHIKOB
palMOHANBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B ceOS HCMOIb30BAaHHE PA3IMYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCIICHUSA, OIEHUBATh YHWCIIOBBIC BBIPAKEHHUA, pabOTaTh ¢ MAaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYalOIIMMCA MHOYKECTBAa HaTypalbHbIX, IIEJIbIX,
pallMOHAIBHBIX M JACHCTBUTENBHBIX  YHCEN  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hceld. B KakIoM U3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOWCTBEHHbIE €My crhenu(puyecKkue 3aJauyd W ONepaluu: JeJleHUEe Halelo,
OTIEpHpPOBaHNE OCTATKAMH Ha MHOXECTBE IEJIBIX YHCEN, O0COOBIE CBOMCTBa
palMOHAIBHBIX U UPPALMOHAIBHBIX YHUCEI, apu(METUUECKUEe OMEepalnu, a TaKxKe
U3BJICUCHNE KOPHS HATypaJTbHON CTEMEHW Ha MHOMXECTBE KOMIUICKCHBIX YHCEI.
bnaronaps mociegoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3YeMbIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEUICHHs Pa3InyHBbIX 3a]ad
(opMHUpyeTCsl MPEACTABIECHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOECHUU MOJEJIeH pealbHOrO MHUpA, HIMPOKO HCIOJB3YIOTCA 0000IIeHHEe U
KOHKPETU3ALIUA.

Jluaust «YpaBHEHUSI U HEPABEHCTBA» PEAIM3YETCs Ha MPOTSHKEHUHU BCETO
oOydeHHs Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUs, IMOCKOJIBKY B KaXIOM
pasznene IlporpamMmbl IpEeayCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3aaay. B
pe3ynpTaTe OOyd4alolluecs OBJAJACBAIOT PA3NUYHBIMH METOJAMU  PEIICHUs
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEJbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHH, HEPAaBEHCTB M CHCTEM, a Takxke 3ajad,
cofepkamux mnapaMmerpsl. llomydeHHble yYMEHHS IIMPOKO HCHOIB3YIOTCS TpU
UCCIIEIOBAaHUN (YHKIIMI C MOMOILBIO MPOU3BOAHOM, MPH PELICHUN MPUKIIAIHBIX



3a7a4 U 3a7ja4 Ha HAXOXJACHHE HAauOOJbIINX U HAUMEHBIINX 3HAUEHUN () YHKIIHU.
JlaHHast cozeprkaTenbHas JIMHUS BKIIOYaeT B ce0s Takxke (GOpMUPOBAHUE YMEHUI
BBIMIOJIHATE ~ pacu€Tel 1O  ¢opMynaM, MpeoOpa3oBaHHsl  paIlMOHATIbHBIX,
UpPALlMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKe BBIPAKEHU,
COZIEpXKAIUX CTeneHu W Jorapudmbel. bmaromaps u3ydeHuio anre0pamdecKkoro
MaTepuasa  IMPOUCXOOUT  JalbHEWIIee  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAaKTHOT'O MBIILICHUSI OO0y4aromuXxcsi, (POPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykneHud, pabOTBl ¢  CHMBOJBHBIMH  (popMaMu,  TMpenCTaBICHHUS
3aKOHOMEpPHOCTEH M 3aBUCMMOCTEH B BHUJE PABEHCTB M HEpaBeHCTB. Auredpa
npeuiaraet  3(GEKTUBHBIE HWHCTPYMEHTHI IS  PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYUHBIX 3aj[ay, HarJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeToquueckass JuHUs «DyHKuMM ©  rpa@uku» TECHO
neperieTaercs ¢ APYTMMH JIMHUSMU y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 337a€T MOCIEI0BAaTEIbHOCTh U3YUEHUs MaTepuaiia. V3yueHue cTeneHHo,
MOKa3aTeNbHOMH, TorapuMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIUN, UX CBOMCTB
U rpaUKoOB, UCMONb30BaHUE (YHKIUHI U1 pElIeHHs 3a]a4 U3 APYruX y4eOHbIX
IPEIMETOB U peajbHON )KM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M,
TaK ¥ C pEIIeHHWEM ypaBHEHWIl W HepaBeHCTB. [Ipu »TOM OoOmbIIOE BHUMAaHHE
yaensiercs (OpMHUPOBAHUIO YMEHHUsS BbIpaxkaTb (POpMYIaMH 3aBUCHUMOCTH MEXKIY
pPa3NUYHBIMA BEIMYMHAMH, HCCIEAOBATh MOJyYeHHbIE (YHKIUH, CTPOUTH UX
rpaduxu. Matepuan 3Tol cojepKaTelbHONW JTMHUU HAIleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IO3BOJSIONIMX BbIpaXKaTb 3aBUCHMOCTH MEX]Y BeIMYMHAMU B
pa3inuyHOM (opMe: aHaIMTHYECKOW, Tpaduyeckod U ciaoBecHOW. Ero uzyuenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHast iuHus «Hauanma MaremaTHuecKoro aHanusay MO3BOJISIET
CYIIECTBEHHO PACIIUPHUTh KPYr KaK MAaTeMaTHYEeCKHX, TaK M MPHUKIATHBIX 3a1ad,
JOCTYIHBIX OOYYaIOLUIMMCS, TaK KaK y HHMX IHOSBISETCS BO3MOYKHOCTb CTPOUTH
rpaduKd CIOXHBIX (YHKUUN, OMpEAENsATh WX HauOoJbIINe W HaUMEHbIINE
3HAYEHUs], BBIYMCIATH IUIOMAAM (GUIryp U OOBEMBI Tel, HAXOAUTh CKOPOCTH U
ycKopeHHus: TmporeccoB. JlaHHas coaepaTelbHas JUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHSI MaTeMaTHYeCKUX MOJENe peaabHbIX CHUTYalluH,
NO3BOJISIET HAaXOAWTh HAWJIydlllee pELIEHHWE B MPHUKIAJHBIX, B TOM YHCIE
COILIMATbHO-DKOHOMUYECKHX, 3a7adax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTUYECKOTO
aHajiu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOrO, (POPMalIbHO-JIOTMUYECKOTO U
KpPEaTUBHOTO MBINUICHHS, (DOPMUPOBAHUIO YMEHUW pPACIIO3HABATH MPOSBICHUS
3aKOHOB MaTeMAaTHWKH B HayKe, TEXHUKE W HCKyccTBe. OOydaroniuecsi y3HaIT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJYYEHHBIX B XOJE pa3BUTHS MaTEMAaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxaTebHO-METOANYECKas TUHUS «MHOKECTBa U JIOTHKA» BKIIOYACT B
ceOst DJIEMEHThl TEOPMU MHOXKECTB U MAaTEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHO>KECTBCHHBIC TTPEICTABICHHS TIPOHU3BIBAIOT BECh KYPC IMKOJBbHONW MaTeMaTUK!
U TIpenjiaraloT HamOoJee YHHBEPCAIBHBIN SI3bIK, OOBEAMHSIONIMNA BCE pa3/esibl
MaTeMaTUKH H €€ NPWIOKECHUM, OHW CBS3BIBAIOT pa3HbIE MATEMaTHYECKUE
JTUCIUTUIMHBL W WX TIPWIOKCHUS B enuHoe 1enoe. lloaTomMy BakHO naTh
BO3MOXXHOCTh 00ydYaromeMycsi TMOHHMaTh TEOPETHKO-MHOKECTBECHHBIA  SI3BIK
COBPEMCHHOW MaTEMaTUKH W HCIIONB30BaTh €T0 ISl BHIPAKCHUS CBOUX MBICIICH.
JlpyruM BakKHBIM TPU3HAKOM MAaTEMAaTHKA KaK HAyKd CJEIyeT NpHU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBaHUW W CJEIOBAaHUE OMPEICIEHHBIM
IpaBWJiaM  TOCTPOEHUs  JOKa3aTeiabCTB.  3HAKOMCTBO C  3JEMEHTaMu
MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIUICHHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTUYECKUX
npaBuI, (POPMUPYET HABBIKA KPUTUYECKOT'O MBITUICHHUS.

B yuebnom kypce «Anrebpa u Hauaga MaTEMaTHUYECKOrO aHallM3a»
PUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOI'O0 MOCIMPOBAHUS, KOTOpBIC MPHU3BAHBI
CrocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH pealbHBIX
CUTYyallui, HCCICNOBAHMS DTHX MOJENEH C TMOMOINIbIO ammapara aireOpsl U
MaTEMaTHYECKOTO aHAIW3a, WHTEPIPETAIMU TOJYICHHBIX pPE3yJIbTaToB. Takue
3aJlaHus BIUIETEHBI B KXKIBIM U3 Pa3AesioB MIPOrpaMMbl, TOCKOJIbKY BECh MaTepUall
y4e0HOr0 Kypca IIUPOKO MCIONB3YeTCs ISl PelleHUs MPUKIaAHBIX 3anad. [Ipu
pPEIICHHM  PEaTbHBIX  MPAKTHYCCKUX  3amad  oOydJaroniuecs  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJIOTHIO, 0000IaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
JlesitenbHOCTE  TIO0  ()OPMHUPOBAHUIO HABBIKOB PpEIICHUS TPUKIAIHBIX 3a/1a4
OpPTraHU3yeTCs B IIPOIECCe N3YUCHHS BCEX TEM y4eOHOro Kypca « Anredpa u Hadana
MaTEMaTUYECKOTro aHAIU3ay.

Ha wusyuenune yueOHOro kypca «Anredpa M Hauyaga MaTeMaTHYECKOro
aHanu3a» orBoauTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B HeAeno), B 11
kiacce — 136 gacoB (4 yaca B HEACIIO).



COJEPXAHUE OBYYEHUA
10 KVIACC

Yucia u BIYUCICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIC W JIECATUYHBIE JPOOU, TMPOLICHTHI,
OeckOHEeuHble Tepuoanyeckue Apoodu. Ilpumenenne ApodOel U MPOUEHTOB IS
peleHus MPUKIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEATbHOW KU3HU.

JeWictBuTenbHble uyucia. PanvoHanpHbIE W MppaUMOHAJIbHBIE YHUCIIA.
Apudmernyeckue  omnepauuu ¢ JCHCTBUTENBHBIMH  4YHCIaMH.  Moaynb
JIEHCTBUTENBHOTO YKCTIa U ero cBoicTBa. [IpubnukEHHBIC BRIYUCICHUS, TTPaBUIIA
OKpYTJIEHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BIYUCICHUI.

Crenenp ¢ uensiM TnokazateneMm. buHom Heiorona. Hcnonbs3oBaHue
MOAXOSIIeH (OPMBI 3aMMUCH TEUCTBUTEILHBIX YHCEIT JIJIS PEIICHUS MTPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS TaHHBIX.

ApupMeTnyecknii KOpeHb HaTypajJbHOU CTEIIEHH U €r0 CBOWCTBA.

CreneHp C palMOHaJIbHBIM TOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
aorapu@msi.

CuHyC, KOCHHYC, TAaHI€HC, KOTAaHI€HC YHCJIOBOTO aprymMeHTa. APKCHUHYC,
APKKOCUHYC U APKTAHTEHC YMCIIOBOIO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa M TOXJIECTBEHHbIC IMpeoOpa3oBaHMs. YpaBHEHHE, KOPEHBb
ypaBHEeHUs. PaBHOCWIBbHBIE YpaBHEHUsI W ypaBHEHUsA-cieacTBUs. HepaBeHCTBO,
pElICHNE HEPABEHCTRA.

OCHOBHBIC METOJIBI PEIICHUS LETBIX U IPOOHO-PAIMOHATBHBIX YPABHEHUHN H
HEpPaBEHCTB. MHOro4jeHbl OT OJHOM NepeMeHHOM. JlelneHue MHOrodieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEIbIMU
koadppunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALUX CTETIEHU U KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
UPPALMOHAIIbHBIX YPaBHEHUM.

ITokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEHICHUSA MOKA3aTEIbHBIX

YpaBHEHHUM.

[IpeoOpazoBaHue BbIpaXXEHUN, COAEPKAIIUX JTOrapu(MBbI.

Jlorapudmuyeckue YpaBHEHUH. OcHOBHBIE METOTBI pereHus
JorapupMUUYECKUX ypaBHEHUH.

OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUUECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUW. Marpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHM. Omnpenenutens MaTpulbl 2X2, €ro T€OMETPUYECKUNA CMBICH H
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUS, IPUMEHEHUE ONPEIEIUTENS A1 PEIICHUs
CUCTEMBbl JIMHEWHBIX YypaBHEHWI. PellleHne NpUKIAaIHBIX 3aJad C MOMOIIBIO
CUCTEMBl JIMHEHMHBIX ypaBHeHUW. lccnenoBaHue mNOCTPOEHHOM MOAEIH C
IOMOLIBIO MaTPULl U ONPEAEIUTENEN.

ITocTpoeHre MaTeMaTU4eCcKUX MOJEJIEW PEaJbHOW CUTYAlMU C ITOMOLIBIO
YpaBHEHHM W HepaBeHCTB. [IprMeHeHue ypaBHEHWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3alad M 3a7]ad W3 Pa3IMYHbIX O0JacTell HayKu W peabHOU
AKU3HH.

DyHKUMH U TpaPuKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunust ¢yakuuit. I'padux  dyHkmuu. DieMeHTapHble TpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6unacTh omnpeneneHus ¥ MHOXKECTBO 3HaueHuM ¢yHkuuu. Hynu dyHKImum.
[TpomexxyTku 3HakonocTostHCTBA. UETHBIC M HeuéTHBhIe (QyHKIMU. [lepuonnueckue
¢byrakiuu. [IpomexxyTkn MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U MHUHUMYMBI
¢yukuun. Haubonbliee u HauMeHblllee 3Ha4eHHs] PYHKLIUN HA TIPOMEKYTKE.

Jlunelinas, kBaApaTuuHas W JPOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHas (QyHKLIMS ¢ HATypaJbHBIM U ILIEJIbIM MoKa3aTeneMm. E€ cBoiicTBa u
rpadux. CBoiicTBa M TpauK KOPHA N-OM CTeMeHW Kak (YHKIUH OOpaTHOU
CTENEHU C HATYPAJIBHBIM NIOKA3aTEJIEM.

[lokazarenbHas u sorapumuyeckas (QyHKIUU, UX CBOHCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peLIEHUsT YpaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUYECKHUX
(G YHKIIMN YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
I'paduku peabHBIX 3aBUCHMOCTEH.

Havana maTteMaTH4eCKOro aHajIu3a

[locnenoBaTenbHOCTH, CIMOCOOBI 3a7aHusl MocleqoBaTenbHOCTeH. Mertoa
MaTeMaTu4ecKon 1705014901707 8 MOHOTOHHBIE u OrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MAaTHYECKOIO aHAIM3a Kak
aHasin3a OECKOHEYHO MAaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHedHo yObIBaromas
reomeTpuyeckas nporpeccusd. Cymma O0€CKOHEUHO YObIBAarOIIEH reoMeTpuyecKoit
nporpeccuu. JIMHEHHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hucmno e. @opmyiia CIOKHBIX
NPOLEHTOB. MCIOnb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
MPUKJIIAHOTO XapaKTepa.



HenpepbiBHblE (QyHKIIMM M HX CBOMCTBAa. TOuyku pa3pbiBa. ACHUMITOTHI
rpaduxoB Qyukruii. CBoilcTBa (QyHKIIMNA HENPEpBIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB ISl PEUICHHUS HEPaBEHCTB. lIprMeHEHME CBOMCTB HEMPEPBIBHBIX
GyHKIMN 1S penieHust 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMKH. OnpeneraeHue, reOMeTpuIeCcKui 1
(bu3nUecKil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMMA. IIponsBogHass  CyMMBlI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIIUUA (PYHKITHM.

MHoxecTBa U JIOTHKA

MHoOXkecTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oitnepa—Benna. IlpuMmeHeHue TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUSI PEATbHBIX IPOLECCOB W SIBJICHUW, MPHU PEIICHUU 331a4 U3 JPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTUYECKOrO OOBEKTa, CIE/ICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yuciaa v BIYUCICHUSA

HarypaneHbie n nensie uncia. IIpuMeHeHre NMPU3HAKOB IEIMMOCTH LIEJIbIX
yrceq, HaumOonpimui oOmui nemutens (ganee — HOJ[) u Hammenbmiee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moayimto, anroputma EBkinuaa s pemeHus
3a]1a4 B LENbIX YHCTaX.

KommnekcHble uymcna. AunreOpanyeckass M TpUTOHOMETpUueckas (opmbl
3allUCH KOMIUIEKCHOTO uucia. ApupMETHUYECKHE OMNepaluu C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi CTEleHu U3 KOMIUIEKCHOro 4ucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIS pelieHus: (PU3NYECKUX U T€OMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYNHOCTb YPAaBHEHUH UM HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  IOMOIIBIO
TPUTOHOMETPUYECKONW OKPYXKHOCTHU. Perienne TpuroHoMeTpuYeCcKuX HEPABEHCTB.

OCHOBHBIE METOABl pEUIEHUS TOKa3aTelIbHBIX M  JOrapupMHUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/BI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS CUCTEM W COBOKYIMHOCTEH palMOHAIbHbIX,
UppalMOHAIbHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpumeHeHue  ypaBHEHMI, CHCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7ad M3 pa3IUyHbIX 00JacTel Hayku M peaJbHOU
KU3HH, UHTEPIPETALNS TTOTYYEHHBIX PE3YIbTATOB.

DOYyHKIMU U TPAPUKHA

I'padux komnoszuumu GyHkuud. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IMIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TPaPUKH.

['paduueckrie MeTONbI pelIEHUsI YpaBHEHUW M HEpaBEHCTB. |'paduueckue
METO/IbI PELIEHUS 33]1a4 C apaMeTpamu.

Hcnonw3oBanue rpadukoB (QYyHKUIMUN I UCCIACAOBAHUS IPOLIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT NpPU PELICHUHU 33/]a4 U3 JAPYruX y4eOHbBIX
MIPEAMETOB U PEATILHOM KU3HHU.

Havajia MaTeMaTH4eCKOIr0 aHAJIM3A

[TpumeHeHnre mMpoOM3BOAHON K MCCIEAOBAHUIO (YHKIIMI HA MOHOTOHHOCTh U
sKCcTpeMyMbl.  HaxoxneHue  HamOonblIero Y HAMMEHbBIIETO  3HAYEHUH
HENpPEepHIBHON (YHKIIMH HA OTPE3KE.

[IpuMeHeHne NpPOU3BOAHOW [UJIi HAXOXKICHHS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. I[lepBooOpasHble
aneMeHTapHbIX QyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNurerpai. I'eomerpuueckui CMBICI MHTErpaia. Brruucnenue
omnpeaenéHHoro nurerpana no gopmyne Hetotona-JlelOuua.

[Ipumenenue uHTErpana s HaXOXKICHUS IUIOIMIAJIed TJIOCKUX (uryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepsl pemiennit nuddepeHIuanbHbIX  ypaBHEHH. MaremaTtudeckoe
MOJICIUPOBAHME PEAIbHBIX IMPOLECCOB C TOMOIIbI0 AuddepeHInaTbHbIX
YPaBHEHHUM.



INDTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN TO3UIIUN 00YJaIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJIECHA  POCCHUMCKOro  OOIIeCTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS DPA3IMYHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHI W JPYroe), YMEHHE
B3aMMOJICIICTBOBATh C COLUAIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIHUSIMHU 1 Ha3HAYCHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

chOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBOKEHUS K
IPOILIJIOMY U HACTOSIIEMY POCCHUKMCKOM MaTreMaTHKH, LIEHHOCTHOE OTHOLIEHUE K
TOCTHMKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MATEMATUYECKOMN HIKOJIBI,
WCIOJIb30BaHUE ATUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU,;

3) AYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUIICKOro Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUSI, CBSI3aHHOI'O C MPAKTUYECKUM
IPUMEHEHUEM JOCTW)KCHUW HAyKh W JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIaJa B IOCTPOEHUE YCTOWYUBOTO OYAYIIEro;

4) 3cTETHYeCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/lay, PELICHUN, PacCyKIEHUN, BOCIPUUMYHBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUA:

chOpMUPOBAHHOCTh yYMEHHMS NPUMEHSATh MaTeMaTU4YecKhe 3HaHUs B
MHTEpecax 3I0pOBOro 1 0e30nacHoro o0pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3I0POBBIO (3710pOBOE MHUTAaHHE, COAJAaHCUPOBAHHBIA PEXKUM 3aHSATUU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
MIPH 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TpPYAYy, OCO3HAaHHE WEHHOCTH TPYAOJIOOHs, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHANLHON  JCSITENbHOCTH, CBA3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO HA MPOTSKEHUU BCEH KHU3HU, TOTOBHOCTh K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTHUECKON HAIIPaBIECHHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c(OPMUPOBAHHOCTh  SKOJIOTMYECKOM  KYyJbTYpbl, TMOHUMAaHHE BIUSHUA
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHOU
Cpezbl, 0CO3HAaHUE II100AIbHOTO XapaKTepa IKOJIOTHYECKUX NpodiieM, OpueHTAILIHS
Ha MPUMEHEHHE MATeMAaTHMYeCKUX 3HAHMM JUIsl pelieHus 3agad B 00JacTu
OKPYKAIOIIEH Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKM HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAIOILIEN Cpelibl;

8) HeHHOCTH HAYYHOI 0 O3HAHUA:

c(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHYeCKOl Haykh Kak cdepbl 4YelIOBEYECKOW NeATENbHOCTH, 3TaloB e
pa3BUTHs M 3HAYUMOCTH JUI1 pPa3BUTUS LMBUIIM3ALNH, OBJAJCHUE S3BIKOM
MAaTeMaTUKM W MaTEMAaTHYECKOM KyJIbTYpOHW KakK CpEIACTBOM IIO3HAHMS MMDA,
TOTOBHOCTh OCYILECTBIATH IPOCKTHYIO M HCCIEHOBATENbCKYIO JACATEIbHOCTH
VH/VBUAYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruvyeckue 1eHCTBUNA:

BBISIBJISITh M XApPaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATHUSAMHU, (OPMYIUPOBATH
oTpezieNIeHHs] OHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIIH,
OCHOBaHUS 1J1s1 0000UICHHS U CPAaBHEHMSI, KPUTEPUH MPOBOAMMOTO aHAIN3a,

BOCIPUHHUMATh,  (OopMyaMpoBaTb W  MNpeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE U OTPULIATEIbHBIC, €TMHUYHBIE, YaCTHBIE U 00IIKE, YCIOBHBIE,

BBISIBJISITh MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOJMIOJIEHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNH;

JenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHUBHBIX U
VHIYKTHBHBIX YMO3aKJIIOUECHUH, YMO3aKJIIOUEHUN 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSATENIBHO JJOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(psiMbIE U OT IPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U BHIBO/IbI;

BBIOMpATh croco0 pereHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJBKO
BapUAHTOB  pEICHUs, BLIOMpAaTh Haumboyiee  MOAXOASIUMA ¢ Y4ETOM
CaMOCTOSITETIbHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHBOpPEYHE,  MOpodIIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEI0BAaHUE
110 YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTu4ecKoro oOheKTa, sIBJICHUsI, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOSITENTLHO (POpMyNIHpoBaTh 00OOIIEHUS] W BBIBOJBI MO PE3yJibTaTaM
NPOBEAEHHOTO  HAOJMIOJNCHUS,  HCCICAOBAaHHUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TIPOIECCa, a TAaKXKE BBIIBUTATH
IPEINOJIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

BBISIBJIAITH JCPUIIUTH MH(DOpMAIIMY, JaHHBIX, HEOOXOAUMBIX JIJIi OTBETa HA
BOTIPOC U JJIS PEIICHHUS 3a7a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIN3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh HHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpUpPOBaTh HHQPOPMAIMIO, MPEACTABIATh €€ B pa3iW4yHBIX (opmax,
WJLTIOCTPUPOBATh IpaduyEeCcKu;

OLICHUBATh HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

OoOmenue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU OOIIEHUs, SCHO, TOYHO, T'PAaMOTHO BbIpa)kaTh CBOKO TOUYKY 3PEHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHHS IO XOAYy PEIICHHS 3aJlauu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYK/IaeMOMl TEMBI,
npoOJieMbl, pellaeMol 3aJaud, BbICKA3bIBaTh WJECH, HAICJICHHBIE Ha MOUCK
pEIICHUs, COIOCTABIATh CBOM CYXKJICHHS C CYXICHUAMH IPYTHMX Y4aCTHUKOB
ayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHUsl, CBOU BO3PAKECHUS,

MPEJCTABIISATh PE3YJIbTaThl PEUICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCICIOBaHuU,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3ajau
MIPE3CHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIC YHUBepcalbHbIe y4eOHbIC 1eHCTBUSA



Camoopranuszanus:

COCTaBIIAITh IIJIaH, aJITOPUTM pEIICHUS 3aJja4uM, BIOUPATh CIIOCO0 PEIIeHUs ¢
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH C YYETOM HOBOM MHGOpPMAIIHH.

CaMOKOHTP0J1b, SMOIMOHAJILHBI MHTEJLJIEKT:

BJIQJICTh  HABbIKAMM  TO3HABATENIBHOM  pEeIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUNA U MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB, BIIAJETh
crocobamMu CaMoOIPOBEPKH, CAMOKOHTPOJIA Tpollecca M pe3ysibTara pelieHUs
MaTeMaTHYECKOH 3a71a4H;

MPEABUIECTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPU PEIICHUU 3a/1auH,
BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa €N U YCIOBUIM, OOBSCHATH IPUUHUHBI
JOCTIKEHUS WM HEJIOCTIKEHHS PE3yJIbTaTOB JESTEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eATEIbHOCTD:

MOHUMATh M KMCHOJ30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaIbHON
paboOThl TpU pElICHWH YYEOHBIX 3aJady, MPUHUMATh 1edb COBMECTHOMN
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMIO0 COBMECTHOW pabOThI, PACIpPENENAThH
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
0000111aTh MHCHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBHIX (opMax paboThl (0OCykaeHus, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBIIOJHATh CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JEUCTBUSA C APYTMMU 4YJI€HaAMW KOMaHJbl, OIICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOIIUH MPOIYKT MO KpUTEPHUsIM, CPOpPMYyTUPOBAaHHBIM
y4aCTHUKaMHU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K konmy oOyuenus B 10 kJjacce OOYyJarONIMIICS TMOTYYUT CICAYIOIIHE
peIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «AnreOpa U Hauajla MaTEMaTUYECKOIO aHAIN3a»:

Yucna 1 BBIYMCICHNUS:

CBOOOZIHO ONEPUPOBATH TMOHATHUSAMH: PALMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoguyeckas Japo0b, TNPOLEHThl, HWPPALUOHATIBHOE YHUCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb ICHUCTBUTEILHOTO YHCIIA;

NPUMEHATh JApoOM M TPOUEHTHI JUIsl PELICHUs NPHUKIAJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;

NPUMEHATh TPUOIMKEHHBIE BEIUMCIICHUS, PaBUJIa OKPYIJICHUS, IPUKUIIKY U
OLICHKY Pe3yJbTaTa BbIYNCICHUN;



CBOOOJHO OINEpPUPOBATh TIOHATHEM: CTENEHb C LEJIbIM I0Ka3aTeleM,
UCMOJIb30BaTh NOAXOIAILYI0 (POPMY 3alMCH AEHCTBUTEIBHBIX YHCET JJISl PEIICHUS
MPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH,;

CBOOOJIHO ONEPUPOBATH MOHITHEM: CTENIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJHO OMNEpUPOBATh MOHATHAMH: JiorapudmM dHCHIa, IECATUYHBIE WU
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSMH: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHIEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIOBOI'O
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXKIIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPABHEHHUSI-CIICACTBUS, PABHOCWIBHBIC HEPAaBEHCTBA;

OPUMEHSATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHANBHBIX YPABHEHHM, IPUMEHATb METOJX MHTEPBAJIOB JUIA PEIICHUS
HEPaBEHCTB;

CBOOOJHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYIEH C UEJIbIMU KO3(PPUIMEHTaMHU, KOPHU MHOIOYJIEHA, HPUMEHSTh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBaTh MOHATHSAMHU: CHUCTEMa JIMHEMHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 W €ero TIEeOMETPUYECKHM CMBICIH,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3Ha4eHus,
OPUMEHSTh ONPENEIUTENN JUIsl PEIICHUS CHCTEMBl JIMHEWHBIX YPaBHEHHI,
MOZEIUPOBATH PEAJIbHBIE CUTYALlMH C ITIOMOIIBIO CUCTEMBI JIMHEMHBIX YPABHECHUM,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEINA C IIOMOLIBIO MAaTpULl U OIPEACIUTEIIEH,
MHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCIOJBb30BaTh CBOMCTBA JEMCTBUA C KOpPHSAMH Ui MpeoOpa3oBaHUs
BBIPAKCHU;

BBITNIOJIHATH PE00OPa30BAHMS YHCIOBBIX BBIPAKEHUM, CONEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOIb30BaTh CBOMCTBa norapu(mMoB TUIs npeoOpa3oBaHus
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJIHO OINEPUPOBATh IMOHATHUSAMHU: HUPPALUOHAIBHBIE, MOKA3aTEeNbHBIE U
jorapuMuuecKkue ypaBHEHUS, HAXOAUTh UX PEHICHUS ¢ TOMOIIbI PABHOCHIIbHBIX
NIEPEXOJI0B MUJIN OCYILIECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKHE (GOPMYIIBI Ul MTPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s PELIEHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMd Ha S3bIKE aire0pbl, COCTaBIATH
BBIPQKEHUS, YPAaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 33Jayd, HCCIEN0BATh
NOCTPOEHHBIE MOZEIIM C UCIIOJIb30BAHUEM amnmnapara aareOphl.

DyHKUUM U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIIMS, CLIOCOOBI 3a1aHusl (PyHKLINH,
B3aUMHO oOOpaTHbie (YHKIMHM, KOMMO3UIMS GYyHKIHA, Tpaduk QYHKIUH,
BBITOJIHATD 3JIEMEHTapHbIE MpeoOpazoBaHus rpaduKoB (yHKITHII;

CBOOOJHO ONEPUPOBATh IMOHATUSAMU: 0O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYIH (PYHKLINU, TPOMEXYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh TMOHATUAMU: UETHBIE U HEUYETHbIE (YHKIMH,
nepuoanyeckrue GyHKINMH, MPOMEKYTKH MOHOTOHHOCTH (YHKIIUH, MAKCUMYMBI U
MUHUMYMBl (DYHKIIMM, HaumOOJblllee W HaWMEHbIee 3HadeHHe (QYHKIMU Ha
IPOMEXYTKE;

CBOOOIHO ONEPHUPOBATH MOHATUAMM: CTENEHHAs (PYHKUHS C HATypaJbHBIM H
LEJIbIM ToKa3aTeseM, rpaduk CTENeHHONM (YHKUMU C HATypaldbHBIM U IIEJbIM
nokasaresieM, rpauk KOpHA n-0il CTeNneHU Kak (YHKUMU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I1OKa3aTeleM;

ONepUpOBaTh TOHATUSAMU: JIMHEHHAs, KBaJpaTHMyHas W APOOHO-IMHEWHas
(G YHKIMU, BBIOJHATD 3JIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJHO OMNEpUpPOBATh MOHATHUAMHM: IOKa3zaTelbHas U Jiorapupmuyeckas
(GyHKIMK, UX CBOMCTBA M TpaduKH, KCIONB30BaTh WX TpadUKU JUIsl pelIeHUs
YpaBHEHU;

CBOOOJHO OMEpPUPOBATH TOHATHUSAMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTH,
OIpeNieICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YHUCIOBOrO apryMeHTa;

UCTOJNBb30BaTh Tpaduku (GYHKIUM A8 HUCCIAEIOBAaHUS MPOIECCOB U
3aBUCHMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB M PeabHOU
KU3HH, BBIPAXKATH (OPMYJIaMH 3aBUCUMOCTH MEXIY BEIUYHMHAMMU;

Havajia MaTeMaTH4eCKOro aHAJIM3A:

CBOOOJTHO OINEpPUPOBATh MOHATUSAMHU: apUPMETHUECKass U TeoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yOBbIBAOIIAsi T€OMETPUUECKasl MPOTrPECCHsl, TUHEHHBIN 1
HKCIIOHEHLIMAJIBHBIA POCT, (pOPMYyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPHUKIAJHOTO
XapaxkTepa;



CBOOOJHO ONEPUPOBATH MOHATUAMM: TTOCIEOBATEIBHOCTD, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEM, MOHOTOHHBIE W OrPAaHUYEHHBIE IOCJIEIOBATEIbHOCTH,
MOHMMAaTh OCHOBBI 3apOXKICHUS MATEMAaTHYECKOro aHajdu3a Kak aHalu3a
OECKOHEYHO MaJIBIX;

CBOOOJHO ONEPHUPOBATH TMOHATHUSMH: HEMPEPBIBHBIC (QYHKIIUW, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKINH;

CBOOOJHO OMEpPUpPOBaTh MOHATHEM: (GYHKIUS, HEMpEepbIBHAS HAa OTPE3KE,
IPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKITUH JJIs pEIICHUS 3a1a4;

CBOOOJHO OMEPUPOBATH TOHSATHUSMH: TIEpBas MW BTOpas IPOU3BOHBIC
GyHKIMU, KacaTenbHas K rpaduky GyHKLINH;

BBIYHCIIATH MTPOU3BOJHBIC CYMMBbI, TIPOU3BEICHHS, YACTHOTO U KOMITO3UIIHH
IBYX (DYHKIIHMHA, 3HATH TIPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUN U (DU3MUECKUN CMBICT MPOU3BOIHOM ISt
penieHus 3aaad.

MHokecTBa U JIOTMKA:

CBOOOHO  ONEPUPOBATH  IMOHATUSIMHU: MHOXECTBO, OINEpalWH  Haj
MHOKECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJisi OMUCaHUs PeasIbHbIX
MPOLIECCOB U SIBJIICHUM, IPU PEUICHUHU 3a7a4 U3 JIPYTrUX y4eOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHATUSMHU: OIpEAeNiCHuEe, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMAaTUUYECKOTO O0BEKTA, JOKA3aTEIhCTBO, PABHOCHIIbHBIC
ypaBHEHHS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce OOyJarOmIMIiCS TMOJIYYUT CIIEAYIOIIHE
IpeAMETHBIE PEe3yJbTaThl MO OTACIBHBIM TeMaM pabouel MmporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHIECKOTO aHAITN3ay:

Yuciia ¥ BIYUCICHUS:

CBOOOJHO OINEpUPOBATh TMOHSATHUSAMH: HATypalbHOE U II€J0€ YHCIIO,
MHOXECTBA HATYpPaJIbHBIX WM IENBIX YHCEN, WCIOJb30BaTh MPHU3HAKU JEITMMOCTH
nenbix yucen, HOJ u HOK HarypanbHbIX 4Kcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmnaa;

CBOOOZHO OMEpPUPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJibHBIC YHCJIa B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOTHO OIEPUPOBATh MOHATUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIIJIEKCHBIX YHUCEN, MPEICTaBIIATh KOMIUIEKCHBIC YHCIIa B ajareOpandeckoi u
TPUTOHOMETPUUYECKOU (hopMe, BBHIMOJIHITh apu(MeTHyecKue onepalnud ¢ HUIMUA U
n300paxaTh Ha KOOPJIUHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPaBEHCTBA:



CBOOOJIHO OIEpUPOBATh MOHSATUAMH: HPpPALMOHAIbHBIC, MOKAa3aTeIbHbIE U
JAorapupMUYECKUE HEPABEHCTBA, HAXOAWTh MX pEIIEHUS C  I[OMOLIBIO
PABHOCUJIbHBIX IIEPEXO0B;

OCYLLIECTBJISITH OTOOpP KOpHEH TpU pPEUIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJHO OIEpPUpPOBaTh IOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMbIE  (OpPMYJbl s  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIEACTBUSA, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYIIHOCTEH PAallMOHAIBHBIX, NPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
norapupMUUYEeCKuX ypaBHEHUN U HEPABEHCTB;

pelarb palKroOHaJbHbIE, VppauyoHaJIbHBIE, II0Ka3aTeJbHbIE,
AorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpPaBHEHHMS U  HEPaBEHCTBA,
cozeprKale MOAYJIU U apameTpsl;

NPUMEHATH TpadudecKue METOIbI JJis PEUICHHUsS] YPaBHEHU U HEPABEHCTB, a
TaKXKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMpOBaTh peEajbHbIE CHUTYyallUM Ha A3bIKE aIreOpbl, COCTABIAThH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CUCTEMBbI [0 YCJIOBUIO 3a/JayM,
UCCIIEIOBATh TIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM armapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpadUKd KOMIO3ULMU (QYHKIUI C MOMOUIbIO 3JIEMEHTapHOrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTHh TE€OMETpUUYECKHe OoOpa3bl ypaBHEHMH UM  HEPaBEHCTB Ha
KOOPAUHATHOM TIOCKOCTH;

CBOOOJHO  OMNEpUpPOBATh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKUX
yHKLHI;

OpUMEHATh (GYHKIUU 7 MOJEIMPOBAHMUS W HCCIEIOBAaHUSA pPEabHbBIX
IIPOLIECCOB.

Hayajia MmaTeMaTn4ecKoro aHajaimn3a:

MCIOJIb30BaTh MPOU3BOJHYIO I UCCIEAOBaHUS (PYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HaUMEHbIIeEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIO/Ib30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUSA HAWIydIEro peleHus B
IPUKIAAHBIX, B TOM YHUCJIE COLMAJIBbHO-DKOHOMUYECKUX, 3ajadax, i
OTNpEENICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro (opMysnol Win
rpaduxom;



CBOOOJTHO  OMEpPHPOBATH TMOHATHUSAMHU: TEPBOOOpaA3Has, ONpPEICIEHHBIN
UHTETpajl, HaXOAUTh IEPBOOOPA3HBIE BSJIEMEHTAPHBIX (PYHKUHUN U BBIUUCIATH
uHTerpan no popmyne Herorona-Jleitonuna;

HAXOJUTh IJIOIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJT C TOMOILBIO MHTErPaia;

UMETh TPEJCTaBICHWE O MaTeMAaTUYECKOM MOJCIUPOBAHUN Ha TMPUMEpPE
cocrtaBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh NPUKIAIHBIE 3a/la4yd, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
¢u3nyeckoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOr0 aHAIIK3a.
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r€OMETPUIECKHUIA CMBICIT M CBOWCTBA; .
R ’ ®UITH https://fipi.ru/
BBIYUCIICHUE €T0 3HAYCHUS
Omnpenenurens MaTpullbl 2 Ha 2, €ro «Buneoypoku
20 r€OMETPUYECKUNA CMBICI U CBOMCTBA, https://videouroki.net/»
BBIYMCIIEHHE €r0 3HAYECHUSI. OUIINA https://ipi.ru/
[Ipumenenue onpenenuTes s PeIIeHUs «Brneoypoxn
21 p . peA s . p https://videouroki.net/»
CHCTEMBI JIMHEHWHBIX YpaBHEHUN .
yp OUIIH https://fipi.ru/
Pemenue npukiaaaHbIx 3a7a4 ¢ IOMOIIbIO «Buneoypokn
22 p . . https://videouroki.net/»
CHCTEMBI JIUHEUHBIX YpaBHEHUN .
P UITH htps://fipi.ru/
Pemmenue nmpukaaaHbIX 3a7a4 ¢ MOMOIIBIO «Beoyport
23 PHE . https://videouroki.net/»
CHCTEMBI JINHEUHBIX YpaBHEHUHN .
yp OUIIN https:/fipi.ru/
Kontponbshas padota: "PanmonanbHeie «Buneoypoku
24 ypaBHEHUs U HepaBeHCTBA. CUCTEMBI https://videouroki.net/»
JIMHEWHBIX ypaBHEHUN" OUIINA https://ipi.ru/
@yHKLHUSA, CIIOCOOBI 3aAaHUsI PYHKLUU. «Bugneoypoku
25 B3aumHo oOpaTHbIE PYHKLHH. https://videouroki.net/»
Komnosunus ¢pyHkiumit OUIIN https://fipi.ru/
«Buaeoypoku
I'paduk pyHKIMU. DiIeMeHTapHbIE . .
26 P (1)6 ymxn o (bp . https://videouroki.net/»
npeoOpa3zoBaHusi rpahuKoB KITUI .
beoop P YHEI OUIINA https://fipi.ru/
27 OO6nacTh onpenenaeHus U MHOKECTBO «Buneoypoku
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3HaueHui Gpynkuuu. Hymu pyHkuuu.
ITpoMexyTKH 3HAK ITOCTOSIHCTBA

https://videouroki.net/»

OUIIN https://fipi.ru/

UéTHbple 1 HEUETHBIC (DYHKITHH.

«Buneoypoku

28 [lepuonnueckue ¢pyukuu. [Ipomexyrku https://videouroki.net/»
MOHOTOHHOCTH (PYHKLIUU OUIIN https://fipi.ru/
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIUH. «Buaeoypoku

29 HawnbGoinbliee 1 HauMeHbIIIEE 3HAUYEHNE https://videouroki.net/»
(YHKIMM HA TPOMEXYTKE OUIIN https://ipi.ru/
Jlunelinas, KBagpaTruyHast 1 1PoOHO «Buneoypokn

30 . ’(b AP AP https://videouroki.net/»
TMHCHHAT QYHKIMH ®UIIHN https://fipi.ru/

«Buneoypoku
DJIeMEHTapHOE UCCIIeA0BaHUE U ; )

31 o o . https://videouroki.net/»

MoCcTpoeHue TpaUKOB ITHX PYHKITUI DU httos://fioi.ru/
«Buneoypoku
DJIeMEHTapHOE UCCIIEA0BaHUE U i ,

32 o o . https://videouroki.net/»
MocTpoeHue TpaduKoB ATUX PYHKITHI DU httos://fini ru/
Crenens ¢ HeabIM MoKa3zaTeneM. bruaom «Buzeoypokn

33 q t ' https://videouroki.net/»

BIOTOH
rotomna ®UIIHN https://fipi.ru/
CreneHb ¢ LeIbIM IoKa3aTeneM. bruHom «Buzeoypoxu
34 u t ' https://videouroki.net/»
bloTora ®UIIN https://fipi.ru/
CrernienHast QyHKIUS ¢ HATypaJbHBIM H «Bugaeoypoku
35 IeaBIM IToKa3aTtelieM. E€ cBolicTBa u https://videouroki.net/»
rpaduk @OUIIN https:/fipi.ru/
«Buneoypoku
Kontponsuas pabora: "Crenensa
36 HTPOTIBHA pabOT reterHal https://videouroki.net/»

¢byukuwms. E€ cBoiictBa u rpaduk”

OUIIHA https://ipi.ru/
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ApudMeTHuecKnii KOpeHb HaTyPaJIbHON

«Buneoypoku

37 . https://videouroki.net/»
crene €ro CBOMCTBa
TEHEHI I ET0 CRORCTE UIIH hitps://fipi.ru/
ApudmeTnueckuil KOpeHb HaTypabHOM «Buneoypoku
38 P . P P https://videouroki.net/»
TEMEHU U €ro CBOWCTB
CTCTCHILI €ro croneTsa UIIH hitps://fipi.ru/
[IpeoOpa3zoBaHUs YU CITOBBIX BBIPAKCHUMA «Brreoypoxn
39 Peodp P ’ https://videouroki.net/
COJIepKAIlMX CTENIEHU U KOPHU .
AepRat p OUIIN https://fipi.ru/
[IpeoOGpa3zoBaHust YMCIOBBIX BBIPAKECHUM «Brxeoypor
40 cope pa crene o P ’ https://videouroki.net/»
KAl X CTETICHU U KOPHU .
AcprRait P DU hitps://fipi.ru/
[IpeoOGpa3zoBaHUs YMCIOBBIX BBIPAKECHUMA «Buneoypoxn
41 cope pa crerte o P ’ https://videouroki.net/»
KAl X CTETICHU U KOPHU .
ACprRatt P DUITH https://fipi.ru/
Wppaunonansubie ypaBHeHUs. OCHOBHbBIE «Buneoypoku
42 METO/bI PEIIEHUS HPPAallMOHAIBHBIX https://videouroki.net/»
YPaBHEHUI OUIIN https://ipi.ru/
Uppanuonansusie ypaBHeHUs1. OCHOBHBIE «Buneoypoku
43 METO/Ibl PEUICHUS UPPALIUOHATBHBIX https://videouroki.net/»
ypaBHEHUM OUIIHA https://ipi.ru/
Wppanunonanbasie ypaBHeHUs. OCHOBHbIE «Buneoypoku
44 METO/bI PELICHUSA UPPALUOHAIBHBIX https://videouroki.net/»
ypaBHEHUM OUIINA https://ipi.ru/
PaBHOCHIIBHBIE TTEPEXO/BI B PEILICHUHT «Brxeoypok
45 Aiiora p ABie 13 https://videouroki.net/»
" MOHAJIBHBIX YPAaBHEHUM
PPALHOHAIBHBIX YP DU https://fipi.ru/
46 PaBHOCHIIBHBIE TTEPEXO/ABI B PEILICHUHT «Buneoypoku

HMppALMOHAJIBHBIX YPABHEHU I

https://videouroki.net/»
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OUIIN https://fipi.ru/

PaBHOCHIIBHBIE TEPEXO/BI B PELICHUH

«Buaeoypoku

47 ALomHa ABHCHM https://videouroki.net/»
" MOHAJIHHBIX YPAaBHEHUM
PPAIHOHATIBHBIX YD ®UITH https://fipi.ru/
PaBHOCHITbHBIE TEPEXO/IBI B PEIICHUH «Breoypokn
48 PEXOARIE P https://videouroki.net/»
aIMoHa aBHE .
VPPAIOHAIILHEIX YPaBHCHIH OUIIN https://ipi.ru/
CaoticTBa 1 rpaduK KOPHS N-OW CTENECHU «Buneoypoku
49 KaK (yHKIIMHU OOpaTHOM CTENEHHU C https://videouroki.net/»
HaTypaJbHbIM MTOKa3aTeIeM OUIINA https://fipi.ru/
CaolicTBa 1 rpaduK KOPHS N-OM CTENECHU «Buneoypoku
50 KaK QyHKIIMHA OOpaTHOM CTEIEeHH C https://videouroki.net/»
HaTypaJbHBIM MOKAa3aTEIEM OUIINA https://fipi.ru/
Kontponbshas pabora: "CpoiicTBa u «Buneoypoku
51 rpaduk KOpHS N-0i CTENEHH. https://videouroki.net/»
WppannoHanbHble ypaBHEeHUA" OUIIN https://fipi.ru/
CrereHb ¢ pallMOHAJIBHBIM MTOKa3aTeJIeM U «Buneoypokn
52 jenenb ep https://videouroki.net/»
e€ cBoiicTBa
OUIIU https://ipi.ru/
CrerieHb ¢ pallMOHAJIBHBIM MTOKa3aTeJIeM U «Buneoypokn
53 o& cBoiic z https://videouroki.net/»
BOMCTB .
OUIINA https://fipi.ru/
CrerneHb ¢ pallMOHAJIBHBIM [TOKA3aTeJIeM U «Buneoypokn
54 . . p https://videouroki.net/»
e€ cBoiicTBa
OUIIU https://ipi.ru/
[TokazarenbHas GyHKIUS, €€ CBOMCTBA U «Brneoypokm
55 o Y ’ https://videouroki.net/»
rpaduk .
P OUIIH https:/fipi.ru/
56 Ucnonb3oBanue rpaduka GyHKIUN 1715 «Buneoypoku
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peLIeHNs] ypaBHEHUI

https://videouroki.net/»

OUIIN https://fipi.ru/

Hcnonbs3oBanue rpaduka GyHKIUT IS

«Buneoypoku

57 N https://videouroki.net/»
PICHIA ypaBHeHiH ®UITH https://fipi.ru/
ITokazaTenbHble ypaBHEeHHs. OCHOBHBIE «Buaeoypoku

58 METObI PEIIEHUS 10KA3aTENbHBIX https://videouroki.net/»
ypaBHEHUM OUIINA https://ipi.ru/
[TokazaTenbHble ypaBHEHUS. OCHOBHBIE «Bugaeoypoku

59 METO/IBI PEIIEHUS TOKA3ATENBHBIX https://videouroki.net/»
YpaBHEHUI OUIIN https://fipi.ru/
[Toka3atenbHble ypaBHeHUs. OCHOBHBIE «Bugaeoypoku

60 METO/Ibl PEIIEHUS TOKA3aTEIbHBIX https://videouroki.net/»
ypaBHEHUM OUIINA https://ipi.ru/

B
KonTtponwsnas pabora: "IlokazaTenbHast « Hnegyp oH ,
61 o I " https://videouroki.net/»
yHKus. [Toka3zaTensHbIe ypaBHEHUS DU httos://fini ru/
«Buaeoypoku
62 Jlorapuwm uncna. CoiicTa Jorapudma https://videouroki.net/»
OUIIN https://fipi.ru/
«Buneoypoku
63 Jlorapudm uncna. ColicTBa Jiorapudma https://videouroki.net/»
OUIIN https://fipi.ru/
«Buaeoypoku
64 Jlorapudwm uncna. ColicTBa Jiorapudma https://videouroki.net/»
OUIIN https://fipi.ru/
«Buneoypoku
65 JlecsiTHIHBIC ¥ HATYpalbHBIC JTOTapu PMBI https://videouroki.net/»

OUIIHA https://ipi.ru/
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«Buneoypoku

66 JlecaTHYHBIC U HATYpaJbHBIC JIOTapu (PMbI https://videouroki.net/»
OUIIN https://ipi.ru/
N «Buneoypoku
IIpeobpasoBanue KCHHI,
67 PeobpasoRatit BHI&)X{ i https://videouroki.net/»
CONCPIATIIX TOTAPHOMPBT ®UIIH https://fipi.ru/
. «Buaeoypoku
[Ipeo6
68 peoDpasoBanie BHI&?}KeHHH’ https://videouroki.net/»
COACPAALIHX JOTapHOMBL OUIIN https://fipi.ru/
. «Buneoypoku
IIpeoOpasoBanue ke , . )
69 peobpasoratt BHI&))K i https://videouroki.net/»
COACPAALIX JIOTapHOMBI ®UIIH https:/fipi.ru/
.. . «Bugeoypoku
Jlorapudmuaeckas KIus, €€ CBOMCTBA . .
70 I(Jl) ¢ Py https://videouroki.net/»
1 rpaguK UIIH hitps://fipi.ru/
n . «Bugeoypoku
Jlora €cKa KI[Us1, €€ CBOMCTBA . .
71 ) I();(bMHq A pymxs BONCTE https://videouroki.net/»
1 rpaguK UIIH hitps://fipi.ru/
«Buaeoypoku
Hcnons3oBanue rpaduka K
72 HOIBS0B :H P fb MKa GyHiIIN 1A https://videouroki.net/»
PCHICHI ypaBHeHHH OUIIH https:/fipi.ru/
«Buaeoypoku
Hcnonb3oBanue rpaduka GyHKIUMU 1715
73 N aBHeHI;II;Ib Pynicunn 4 https://videouroki.net/»
P P ®UTIU htps://fipi.ru/
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE «Buneoypoku
74 METOJIbI PEIICHHUS JIOTapu PMHUESCKIX https://videouroki.net/»
ypaBHEHUM OUIINA https://ipi.ru/
75 Jlorapudmuyeckue ypaBHeHus. OCHOBHBIS «Buneoypoku

METO/Ibl PelIeHUs JOrapru(PMUIECKIX

https://videouroki.net/»
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YpaBHEHHI

OUIIN https://fipi.ru/

Jlorapudmuyeckue ypaBHeHus. OCHOBHBIE

«Buaeoypoku

76 METO/Ibl PeIIeHus Jorapu(pMUIECKUX https://videouroki.net/»
YpaBHEHHI OUIINA https://fipi.ru/
PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN «BuzieoypokH

77 o PEXOABI B Pe https://videouroki.net/»
norapu(pMUYECKUX YpaBHEHHIMA DT httos://fipi.ru/
PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUN «Buneoypok

78 N (bMquCKHf ai[HeHIEﬁ https://videouroki.net/»

P P DUITH https://fipi.ru/
KonTtponsHas pabora: "Jlorapudmudeckas <<BHneqyp o ,

79 b B o " https://videouroki.net/»
yHKIUS. Jlorapudmudeckue ypaBHeHUS DU httos://fivi.ru/

CuHyC, KOCUHYC, TAHTCHC H KOTAHTCHC «Buzieoypoku
80 ‘H/ICJ'I};I;OFO . 1?, ’ eri1a https://videouroki.net/»
PIYM YT https://fipi.ru/

CuHyC, KOCUHYC, TAHI€HC H KOTAHT'CHC «Buneoypoku

81 e e https://videouroki.net/»
AHCTOBOTO apryMerta ®UIIHN https://fipi.ru/
ApKCHHYC, apKKOCHHYC W apPKTAaHTE€HC «Buzieoypoku

82 pc o oy(;ap . : P https://videouroki.net/»
9HUCIIOBOTO apPr'yMEHT

PIYM DUITH https://fipi.n/
ApKCHHYC, apKKOCHHYC H apPKTAaHTCHC «Buneoypokn

83 P Yo #p Y P https://videouroki.net/»
HHCITOBOTO apryMerta OUIIH https:/fipi.ru/
Tpuronomerpudeckas OKpyKHOCTb, «Buneoypoku

84 oTpeiesIeHUEe TPUTOHOMETPUUECKUX https://videouroki.net/»
(byHKIUI YMCIIOBOTO apryMeHTa OUIIN https://fipi.ru/

85 Tpuronomerpuueckas OKpy>KHOCTb, «Buneoypoku
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OINpeIeJIEHUE TPUTOHOMETPUYECKUX
(YHKIHIA YU CIIOBOTO apryMeHTa

https://videouroki.net/»

OUIIN https://fipi.ru/

OCHOBHBIE TPUTOHOMETPUYECKUE

«Buneoypoku

86 o https://videouroki.net/»
OPMYJIbt ®UITH https://fipi.ru/
OCHOBHBIE TPUTOHOMETPUUECKUE «Brneoypokm
87 b0 P P hitps://videouroki.net/»
MYJIbI
pMYy OUIU https://fipi.ru/
OCHOBHBIE TPUTOHOMETPUUECKUE «Brneoypokm
88 o P P https://videouroki.net/»
OPMYJIbt ®UITH https:/fipi.ru/
OCHOBHBIE TPUTOHOMETPUYECKHUE «Buneoypok
89 o P P https://videouroki.net/»
PMYJIbL OUIIH https://fipi.ru/
IIpeoOpaszoBaHye TPUTOHOMETPUYECKUX «Brneoypokm
90 beobp . P P https://videouroki.net/»
BbIpaKCHHH ®UITH https:/fipi.ru/
ITpeoOpazoBaHrE TPUTOHOMETPUYECKUX «Buneoypoku
91 BBII) a)KI;HI/Iﬁ p P https://videouroki.net/»
p ®UIIH hitps://fipi.ru/
IIpeoOpa3oBaHye TPUTOHOMETPUYECKUX «Buneoypok
92 peobp . P P https://videouroki.net/»
BRIPAKCHHH ®UIIHN https://fipi.ru/
IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX «Buneoypoxn
93 BIE amleI/IfI p p https://videouroki.net/»
P OUIU https://fipi.ru/
PelieHue TPUTOHOMETPUUECKUX «Buneoypoku
94 p p https://videouroki.net/»

YpaBHEHHI

OUIIN https://fipi.ru/
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95

Pewienue TpuroHoMeTprUUECKUX

«Buneoypoku
https://videouroki.net/»

YPABHCHHH ®UIIHN https://fipi.ru/
Penrenyie TpUrOHOMETPHUECKUX «Bugeoypoku

96 vp P https://videouroki.net/»
YpaBHCHMH OUIIU https://fipi.ru/
Penrenne TpUrOHOMETPHUECKUX «Buzeoypokn

97 vp P https://videouroki.net/»
YPABHEHHH OUIIH https:/fipi.ru/
Penrenyie TpUroHOMETPUUECKUX «Bueoypoku

98 vp P https://videouroki.net/»
YpaBHCHHUU OUIINA https://fipi.ru/
Penrenyie TpUroHOMETPHUUECKUX «Buneoypoxu

99 up P https://videouroki.net/»
YpaBHCHHUU OUIINA https://fipi.ru/
Penrenyie TpUroHOMETPUUECKHX «Buzeoypoku

100 vp P https://videouroki.net/»
YPaBHCHHH ®UIIHN https://fipi.ru/
KonTtponbsHas pabora: «Buneoypoku

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U https://videouroki.net/»
TPUTOHOMETPUYECKHE YpaBHEHUS" OUIIN https://ipi.ru/
ITocnenoBaTenbHOCTH, CIIOCOOKI 3aIaHUs «Buneoypoku

102 IIOCJIEAOBATEIbHOCTEN. MeTon https://videouroki.net/»
MaTeMaTUYECKON MHAYKIIUU OUIIN https://fipi.ru/
MOHOTOHHBIE U OIPaHUYEHHBIE «Buneoypoku

103 rocyie1oBaTeabHOCTH. McTopus ananusa https://videouroki.net/»
OECKOHEYHO MaJjbIX OUIINA https://fipi.ru/

104 ApudmeTrueckas mporpeccus «Brneoypokn

https://videouroki.net/»



https://videouroki.net/%C2%BB
https://fipi.ru/
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https://fipi.ru/
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https://fipi.ru/
https://videouroki.net/%C2%BB

OUIIN https://fipi.ru/

«Buaeoypoku
105 I'eomerpuueckas nmporpeccust https://videouroki.net/»
OUIINA https://fipi.ru/
beckoneuHo yOBIBaromas reoMeTpUUICCKast «Buneoypoxn
106 y B P https://videouroki.net/»
fporpecer ®UIIH https://fipi.ru/
N «Buaeoypoku
C 0 0
107 yMMma eCKOHe:{ HO YORIBAIOICH https://videouroki.net/»
r€OMETPUYECKON MPOrPECCUU DU httos:/finiru/
N N «Bugeoypoku
JIuHelHbIN U 9KCIIOHCHIIMAIBHBIN POCT. ; .
108 q o https://videouroki.net/»
ucio e. DopMyna CI0XKHBIX TPOI[EHTOB DU hitos://fini.ru/
JIMHEHHBIN U SKCIIOH CHIIHAILHBINA POCT «Buzeoypokn
109 q ® B poct- https://videouroki.net/»
uciuo e. PopMyia CI0XHBIX POLEHTOB OUITH httos://fipi.ru/
Hcmonp3oBanne NpOrpecCuu A peIICHHS «Buneoypoxn
110 porp AP https://videouroki.net/»
peanbHbIX 3a]1a4 MPUKIAIHOTO XapaKTepa DT httos://fini.ru/
«Buaeoypoku
K bora:
111 ',gHTpOHbHaH pabota " https://videouroki.net/»
0CJIEI0BATEILHOCTU U MPOTr'PECCUU DU hitos://fini ru/
«Bugneoypoku
112 HenpepsiBHbIE QYHKIMY U UX CBOMCTBA https://videouroki.net/»
OUIIN https://fipi.ru/
«Buneoypoku
T LA
113 ofKa pinHBa CHMIITOTSI rpaduKos https://videouroki.net/»
ttps://Mipl.r
(ymxupii ®UITH https:/fipi.ru/
114 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA «Buneoypoku



https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
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https://fipi.ru/

OTpe3ke

https://videouroki.net/»

OUIIN https://fipi.ru/

CaoiicTBa pyHKIMI HEMPEPHIBHBIX HA

«Buneoypoku

115 https://videouroki.net/»
OTpe3Ke ®UITH https:/fipi.ru/
MeTtoa HHTEPBAJIOB IS PELIEHUS «Bueoypoxu
116 Al METEP AP https://videouroki.net/»
HEPABCHCTE ®UITH https:/fipi.ru/
Metox HHTEPBAIOB IJIS PEILIEHUS «Buneoypoxn
117 A p AP https://videouroki.net/»
HEPABCHCTS ®UITH https:/fipi.ru/
MeTton UHTEPBAJIOB 1A PEIICHUS «Buzeoypoku
118 AL HHTEp AP htips://videouroki.net/
HCEPaBCHCTS ®UITH https:/fipi.ru/
IIpuMeHeHue CBONMCTB HENMPEPBIBHBIX «Buneoypoxn
119 (bp . pep https://videouroki.net/»
YHICHHH JUGT PECHHA 3a/1aT ®UIIH https://fipi.ru/
TIpuMeHeHnEe CBONMCTB HENMPEPBIBHBIX «Bueoypoku
120 (bp . pep https://videouroki.net/»
YHKLHH JUTA pICHHA 38124 OUIIHA https://fipi.ru/
«Buaeoypoku
121 [TepBas 1 BTOpas mpou3BOIHBIC QYHKIIUN https://videouroki.net/»
OUIIN https://fipi.ru/
OnpeneiieHue, reOMEeTPUYECKUI CMBICIT «Buneoypoxn
122 et N p https://videouroki.net/»
TPOUSBOAHOU ®UITH https:/fipi.ru/
. «Buneoypoku
Omnpenencuue, PU3NICSCKUN CMBICIT . .
123 pea b https://videouroki.net/»

MPOU3BOTHOU

OUIIN https://fipi.ru/
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https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/

124

YpaBHEHUE KacaTeIbHOI K TpaduKy
GbyHKIUN

«Buneoypoku
https://videouroki.net/»
OUIIN https:/fipi.ru/

125

VYpaBHeHUE KacaTeIbHOI K TpaduKky
GbyHKIIUN

«Buneoypoku
https://videouroki.net/»

OUIINA https://ipi.ru/

126

[Tpon3BoaHbIE 2JIEMEHTAPHBIX (QYHKIUI

«Buaeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

127

[IponzBoaHbIE 3JIEMEHTaPHBIX (QYHKIUI

«Buneoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

128

[IponsBoaHas CyMMBl, IPOU3BEACHUS,
YaCTHOTO U KOMIIO3ULIUHU (PYHKIIHH

«Bugeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

129

[IpousBonHast CcyMMBbl, IPOU3BEAECHUS,
YaCTHOT'0 U KOMITO3UIUHU () yHKIIHUHA

«Buneoypoku
https://videouroki.net/»

OUIIN https:/fipi.ru/

130

[IpousBoaHas CyMMBl, IPOU3BEACHUS,
Y4acTHOTO YU KOMIIO3ULIUU (PYHKIIHH

«Buaeoypoku
https://videouroki.net/»

OUITN https:/fipi.ru/

131

KonTponpnas padora: "IIpoussoanas"

«Buaeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

132

[ToBTOpenue, 06001ICHME,
cucrteMaTu3anus 3HaHuil: "YpaBHeHu"

«Bugeoypoku
https://videouroki.net/»
OUIIN https://fipi.ru/

133

[ToBTOpeHue, 0600MIICHNE,
cucreMaTtu3anus 3HaHuil: "OyHkaun"

«Buneoypoku
https://videouroki.net/»
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https://fipi.ru/
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https://fipi.ru/
https://videouroki.net/%C2%BB

OUIIN https://fipi.ru/

134 Hrorosast koHTpoIbHAS paboTa

«Buaeoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

135 HToroBast KOHTposIbHAs paboTa

«Bugeoypoku
https://videouroki.net/»

OUIIN https:/fipi.ru/

136 [ToBTOpenue, 0600IIeHNHE,

cucTeMaTU3alusa 3HaHUN

«Buaeoypoku
https://videouroki.net/»

OUIIN https://fipi.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

136

10



https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/
https://videouroki.net/%C2%BB
https://fipi.ru/

11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTtpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue MpoU3BOAHON K
MCCIIEIOBaHUIO (YHKIIUM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpumeHeHue MpOU3BOAHON K
UCCIIEZIOBaHNIO (PyHKIUI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHNIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBanuio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbONbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(GYHKIIMHM HA OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HAUMEHBIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIErO U
HaWMEHBIIIEr0 3HAYCHUSI HETPEPHIBHON
(GbyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOoMbIIErO U
HAUMEHBIIIEr0 3HAYCHHUSI HETIPEPhIBHON
(YHKIMM Ha OTpE3Ke

11

Haxoxnenue HanOonbIero u
HAUMEHbILIEr0 3HAaYCHHUSI HETPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHOM
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHre NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYIIErO PELIECHUS B
MPUKJIAJIHBIX 3a/1a4ax

14

[Ipumenenne npou3BOIHOM 1JIs
HAaXO0XJCHUSI HAWTy4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOM JJIA
OMpEIENICHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJIaHHOro (hopmyJIon mim
rpadguxom

16

IIpumenenne npon3BOIHON I
OIIpEJENIEHHS] CKOPOCTH U YCKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nim
rpadpukom




17 Kommnozunms GpyHkiumit

18 Kommosunus GpyHKIui

19 Kommnozunms pyHkiumit

20 ['eomerpuyeckue 00pa3bl ypaBHEHUHN Ha
KOOPAMHATHOM MJIOCKOCTU

71 I'eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

2 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

73 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX (PYHKIUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

)5 [TepBooOpa3HbIe 7IeMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaXOXI€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMeTpUueCcKuidi CMBICI
WHTerpaja

7 Brruncnenue onpenenéHHOro HHTErpajia
o popmyne Hprorona-JIeliOHuma

)3 Brruncienue onpenenéHHOro nHTerpana
o popmyne Herorona-JleOnumna

29 [TpumeHeHue HHTErpaia 11 HaX OXKICHHS
IIoIaaeH miockux Guryp

30 [TpumeHeHue HHTErpaia s HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemienuit nudpepeHIanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHanbHbIX

32 .
ypaBHEHUI
MaremaTr4yeckoe MOJ1eIMPOBAHUE

33 peanbHBIX MPOLECCOB C TOMOIIBIO
mudepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBaA U rpaUKH

36 Tpuronomerpudeckue QyHKLUNU, UX
CBOMCTBa U rpaduku

17 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

13 Tpuronomerpudeckue QyHKUNHU, UX
CBO¥CTBa U rpaduKku

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpapuKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPAaBHEHUM C IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YPaBHEHUM C TOMOIIbIO
TPUTOHOMETPUYECKOI OKPYKHOCTH
OTOOp KOpPHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTU

43 OT160p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHHH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienue TpuroHoMeTpuuecKux

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTpUUECKUX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpuueCKuX
HEPaBEHCTB

47 Pemenue TpuroHOMeTpUYECKUX
HEPaBEHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
Tpuronomerpudeckrue HepaBeHcTBa"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKA3aTeNbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeNbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTelIbHBIX HEPAaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS
MOKA3aTeNbHBIX HEPABEHCTB

53 OCHOBHBIE METOBI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

37 MppallOHaJIbHBIX HEPABEHCTB
53 OCHOBHbIE METObI PELICHUS
UppaloHaJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELIECHUS
MppalliOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PELICHHS
MppallOHAaJIbHBIX HEPABEHCTB
61 I'paduueckue MeTonbl peLeHus
MppaloOHaIbHBIX YPaBHEHUN
2 I'paduueckrie MeTOBI peleHuUs
MppallOHAJIbHBIX YPaBHEHUI
63 I'paduueckrie MeToIbI peleHus
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONIBI peleHuUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckrie METONIBI peleHus
Jorapu(pMUYECKUX ypaBHEHUN
66 I'papuueckue MeTobl peLeHus
Jorapu(pMUYECKUX HEPaBEHCTB
67 ['paduueckrie METONIBI peleHus
norapu(pMUYECKUX HEPABEHCTB
['paduueckrie MeTONBI peleHus
68 MOKA3aTeNbHBIX U JIOTapH (PMHUYECKHUX
YpaBHEHUI
I'paduueckrie MeTOIbI peleHus
69 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX

YpaBHEHHI




70

['padmueckue MeTobl pemeHus
MOKA3aTENbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI peleHus
MOKa3aTeNbHbIX U JIOrapu(PMUUYECKUX
HEPaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IoKa3aTeNbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

KommuiekcHble uncna. Anredpanyeckas u
TpUrOHOMeETpUuYecKkas GOpMBbI 3aMKcH
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncia. Anredpanyeckas v
TpUroHOMeTpudeckas GOopMbl 3aKcu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTruecKkre oneparuu ¢
KOMILICKCHBIMU YHCIIaAMH

76

ApudmeTrueckue orneparuu ¢
KOMIIJIEKCHBIMU YK CJIAMH

77

I/I306pa)KeHI/Ie KOMIUICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N306paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPJAMHATHOM MJIOCKOCTH

79

®dopmyna Myaspa. KopHu n-oii ctenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO 4YHClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




petrenust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucia

83 HatypanbpHble U Lenble ynciia

84 HarypanbHble u nienblie yncia

85 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCET

26 [IpumeHeHne NpU3HAKOB J1ETUMOCTH
LENIBIX YACET

87 [TprMeHeHue NPU3HAKOB JEIUMOCTH
uenbix yucen: HOJl u HOK

28 [IpumeHeHue Npu3HaAKOB JE€IMMOCTH
nensix yucen: HOJl u HOK

29 [TprMeHeHue NPU3HAKOB JEIUMOCTH
LEJIBIX YHCEeJ: OCTATKU MO0 MOIYJIIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJIBIX YMCEN: OCTATKU IO MOYJIIO
[IpumeHeHne NpU3HAKOB J1ETUMOCTH

91 LEeNbIX YKCcel: anroput™ EBkiuaa nuis
pelIeHts 3a7a4 B LIEJIbIX Yncaax

9 KonTpomnbHas padora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
CIIEZICTBUS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEW pallMOHAJIBHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM H
96 COBOKYITHOCTEH MppaliOHaIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
97 COBOKYITHOCTEN IMOKa3aTEeJIbHbIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEM MOKa3aTEIbHbIX
YpPaBHEHHI

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
99 COBOKYITHOCTEH JIOrapu(MUIECKUX
YpaBHEHUI

OCHOBHBIE METOIbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapupMu4ecKux
YpaBHEHHI

IIpumeHeHne CUCTEM K PELICHUIO
MaTeMaTUYEeCKUX 3a]a4 U 3a7a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M peaibHOM
KU3HU, UHTEPIIPETALIUS 10JTYyYEHHBIX
pe3ynbTaTOB

IIpumeHeHue cucTeM K peieHuIo
MaTeMaTUYECKUX 3aJ1a4 U 3a]a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U peaibHOM
KU3HH, UHTEPIIPETALHS TOTYyYEHHBIX
pE3ynbTaTOB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a1a4 U3

103 Pa3IUYHBIX 00JacTel HAYKU U peabHOM
YKU3HU, MHTEPIIPETaIUs TOTYYEHHbIX
pe3yJIbTaTOB
KonTponbsHas padora: "Cucremsl

104 palroHaNbHBIX, UPPAIIMOHATBHBIX
[I0Ka3aTeNbHbIX U JIOrapuMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 PanuoHanbHble HEPABEHCTBA C
napaMeTpaMu

107 PannonanbHbIe CUCTEMBI C TapaMETPAMHU

108 HppauyoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMsI, HEPABEHCTBA C
napaMeTpaMu

111 IToka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckue cuCTeMsl ¢
napaMerpaMu

114 TpuroHomeTpu4eckue ypaBHEHHUs C
napaMerpaMu

115 Tpuronomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETpUYECKHE CUCTEMBI C
napaMerpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYaIMi C TOMOIIBI YPABHEHUH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIel peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUIN
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMH C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agauu ¢
napameTpaMu"

121

[ToBTOpeHue, 06o0IICHNE,
cUcTeMaTu3alMs 3HaHui: "Y paBHeHus"

122

[ToBTOpeHue, 0600IIEHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, 0000IICHHE,
CHUCTEMaTHU3aIlMs 3HaHHK: 'Y paBHEHUS.
Cucrembl ypaBHEeHU"

124

[ToBTOpenue, 0600IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpenue, 0600IICHME,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpeHue, 0600IICHNE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cucremaTusanus 3Hanuil: "[IponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 00o0IICHNE,
128 cucremaTtuzanus 3Hanuii: "I[lpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,
129 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ nmpumMeHeHue"
[ToBTOpenue, 00006IICHNE,
130 cucremaTu3anms 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, 06001ICHME, |
cucrtemaTu3anus 3Hanui: "OyHkiyun"
132 [ToBTOpeHue, 0600IICHNE, |
cucrtemaTtu3anus 3Hanuil: "OyHkuun"
133 [ToBTOpeHue, 06o0IICHNE, !
cucTemMaTu3anus 3Hanuil: "Oynkuun"
134 Htorosast KOHTpoJbHAs paboTa 1 1
135 Hrorosasi KOHTpOJIbHAS paboTa 1 1
136 [ToBTOpenue, 0000IICHNE, |
CHCTEeMaTH3aIns 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET






