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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HanOoJsiee 3HAYUMBIX B IpOrpaMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBAET MHCTPYMEHTAIbHYIO 0a3y Ui HM3y4eHHsS BCEX EeCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (POPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JPYruUX JUCHMIUIMH. B pamkax pgaHHoro ydeOHOro Kypca
oOydaroluecsi OBJAQJIEBAIOT  YHHMBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
dbopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS HKOHOMHKH M OOIIECTBEHHOM KHM3HM, IO3BOJISIET OPHEHTHUPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh WX IS
JanbHEWIero oOpa3oBaHus W B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIajieHue
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HMCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpEeaTWBHOE M KPUTHYECKOE
MBIIIICHHE.

B xone um3yuenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIU3a»
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIpETalrud MOTy4YEeHHBIX
pelIeHui, 3HAKOMSITCSI C MIPUMEpaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
UCKYCCTBE, C BBIJJAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TIOJYYCHHBIN PE3yJbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIEXKHUT
NeSITeIbHOCTHBIN MPUHLUI 00y4EHus.

B cTpykType yueGHOro Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIEICHBI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecKue JIUHUU: «Yucna u BblUMCIEeHUs», «DyHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Havana MaTeMaTnyeckoro aHanmu3a, «MHOXKECTBa U
JoTHKa». Bce OCHOBHBIE CONEpPkKATEIhbHO-METOJAWYECKHE JHHUM HW3Yy4alOTCsl Ha MPOTSDKEHUH
JIBYX JIET OOyYeHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYT
Jpyra W TIOCTENEHHO HACHIIAsACh HOBBIMH TeMaMH M paszjienamu. JlaHHBIN ydeOHBIA Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTHYeCKUX TUCLMIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYeCKHi aHalu3,
TEOpHsI MHOXKECTB, MaTeMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBJIa/IEBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKHUM almaparoM, y HHX IMOCIeI0BaTeIbHO
dopMHpyeTcss M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUYECKyI0 MOJENb peaTbHOMN
CUTYyalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, ISl pelIeHus



CaMOCTOSITENILHO C(OPMYJIMPOBAHHONM MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBeET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUSA — «Yucna W BBIUMCIEHMSD) — 3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HA4YaTo Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeaHero odmiero o0pa3oBaHus 0co00e
BHUMaHUE yzensercs (pOpMUPOBAHUIO HAaBBIKOB pallMOHAJIBHBIX BBIYMCICHHWH, BKIIIOYAIOIIUX B
ce0s1 MCII0JIb30BaHME PA3IMUHBIX (POPM 3alUCH YMCIIA, YMEHME JIeNaTh NMPHUKUIKY, BBIIOJIHAThH
npUOIIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOy4YarOUIMMCS MHOXECTBAa HATypalbHbIX, LIEJbIX, PALIUOHAIBHBIX U
JEHCTBUTENBHBIX YMCEN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 3Tux
MHOECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIIEIM(PHUECKUE 3aaU U OTEpaluu: JeJICHUE
HAIleJI0, ONEpUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, OcoOble CBOWCTBA
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepalnu, a TaKKe H3BICUCHHE
KOpHS  HAaTypaJbHOM CTEEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel.  biaromaps
[OCJIEI0BATEIbHOMY ~ PAacCIIMpPEHHI0 Kpyra MCIOJIb3YeMbIX YHCEI W 3HAKOMCTBY C
BO3MOYHOCTSIMM UX IIPUMEHEHUS JJIS PELICHUs Pa3IMUHbIX 3a7a4 (OpMHUPYETCs IpeACTaBIeHUE
0 €JMHCTBE MaTeMaTHKH KaK HayKH U €€ poJi B IOCTPOESHUH MOJIEIeH pealbHOro MUpa, HIMPOKO
UCTIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIHSL.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEATU3YETCS] HA MPOTSKEHUH BCEro OOy4YEHHs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxJIoMm paszene IIporpammbl
IPEIYCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaeBalOT
pasIMYHBIMM ~ METOJAaMM  pEIleHHs palMOHAIbHBIX, HPPALMOHAIBHBIX, [OKAa3aTeJIbHbIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
cojepxalux napamerpsl. [loslyueHHbIE yMEHHS IIMPOKO MCHOJBb3YIOTCA IPU HMCCIEIOBAHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKJIAIHBIX 33]a4 U 3aJja4 Ha HaXOXKACHUe
HauOOJBIINX U HAUMEHBLINX 3HaUYeHUH (yHKUUU. J[aHHAs coleprkaTenabHas JIMHUS BKJIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINONHATH pacuéTel Mo (opmynaM, HpeodpazoBaHUs
palMoHATBFHBIX, UPPANMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a Tak)Ke BBIPAKCHUH,
coJlepKalluX CTerneHu M Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOAUT JajibHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUIEHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAacCyAE€HUH, pabOThl ¢ CHMBOJBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs] TPAKTHUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aja4, HarJsAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
IpYrMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBKY B  KakOM-TO  CMbIcIe  334aéT
MOCNIE0BATEIbHOCT, ~ M3yUeHUss MaTepuana. M3ydeHue  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(pMHUUECKOl U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIb30BAHNE
GyHKUMR s pelieHust 3aJad U3 JPYyruxX Y4eOHBIX NPEIMETOB M peallbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKUM aHaJIM30M, TaK U C pEeIIeHUEeM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OOJbIIOE BHMMaHUE yaedsercs (OPMHUPOBAHMIO YMEHHUS BbIpaxaTb (GopMyiIaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMUA BEIMYMHAMH, UCCIEI0BATh MOJYYeHHbIE (DYHKIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HalleJeH Ha pa3BUTUE YMEHHH U
HABBIKOB, MO3BOJIAIOIIMX BbIpa)kaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B pazIu4HON (opme:



aQHAJUTUYECKON, TpaduyecKoi U CIIOBeCHOHW. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AaIlWH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHast nHus «Hagana MaTeMaTHyecKoro aHajan3a» MO3BOJIIET CYHIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTUYCCKUX, TaK M MPUKIAIHBIX 33134, JOCTYIMHBIX O0YYarOIIUMCS,
TaK KaK y HUX IOSIBIISIETCS BO3MOKHOCTh CTPOUTH IPaPUKHU CIOKHBIX (DYHKUUHN, OMPEeNaTh UX
HauOOJIbIIME U HAUMEHbIIINE 3HAYEHUS], BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs mpoueccoB. JlaHHas coaepkaTelibHas JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNeil peajabHbIX CHUTyalui, I03BOJISET
HAXOJWTh HAWIy4Illee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-I)KOHOMUYECKHUX,
3a/1ayax. 3HAKOMCTBO C OCHOBaMHU MAaTeMaTHYECKOTO aHaliu3a CIOCOOCTBYET pa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3yibTaTax, MOJyYeHHBIX B XOJ€ Pa3BUTHS MAaTeMaTUKH KaK HAayKH, U
00 UX aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHHUS «MHOXECTBA U JIOTHKa» BKIIOYaeT B cels
9JIEeMEHThl TEOPUM MHOXKECTB U MAaTeMaTH4YeCKOW JIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTABICHHUS TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTEeMAaTHKH W TpeUlarailoT HanOolee
VHHUBEPCATbHBIA SI3bIK, OOBEAMHSIONIMIA BCE pa3feiibl MAaTEMATHKU W €€ MPUIOKCHHUH, OHU
CBSI3BIBAIOT Pa3HbIC MATEMATUYCCKHUE TUCITUTUTHHBI M KX TIPHIIOKEHUS B euHOe 1ennoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYaromeMycss IMOHUMAaTh TEOPETHKO-MHOXCCTBCHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKW U HCIOJb30BaTh €ro JJis BBIPAXEHHS CBOUX MbICIel. Jpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJeAyeT MPHU3HATh CBOWCTBEHHYIO €l CTPOrOCTb
000OCHOBaHMUN ¥  CJI€IOBaHHE OMNpeAeNEHHBIM TpaBUJaM IOCTPOCHHS JOKa3aTelbCTB.
3HAKOMCTBO C DJIEMEHTaMH MaTeMaTH4eCKOW JIOTUKHU CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIUICHHUS] 00yYaroIINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXACHUS HA OCHOBE JIOTMUECKUX
paBwI, GOPMUPYET HABBIKK KPUTHICCKOTO MBITILICHUSI.

B yueOHOM Kkypce «AnreOpa W Havaja MaTEMaTHYECKOTO AaHaJIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYeCKOTr0  MOJCIMPOBAHUS, KOTOpPhIE  TPHU3BAaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pEealbHBIX CUTYyaIlud, WCCIEAOBAHUS ITHX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiuu3a, HWHTEpHpeTaruu
MOJyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHBI B KaXABIH M3 PA3lAE€NOB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepual y4eOHOTo Kypca MIMPOKO UCHONB3YeTCs IS PElIeHUs MPUKIATHBIX
3amady. llpu pemeHnn peanbHBIX MPAKTUYECKMX 337ad  OOydaromMecs pa3BUBAIOT
HaOJIIOaTEIbHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIB30BATH
aHaJorui, 0000IaTh M KOHKPETH3UPOBATh MpobieMy. JlesTenpbHOCTh 1O (HOPMUPOBAHUIO
HABBIKOB PEIICHUs MPUKIIAIHBIX 33]]a4 OPTaHU3yeTCsl B MIPOIIECCe M3YUCHHS BCEX TEM YIeOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTUYECKOTO aHAIIN3a» OTBOJAUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 yvacoB (4 gaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BLIYUCICHUA

Panyonanehele uncia. OOBIKHOBEHHbIE M JI€CATUYHbIE APOOH, MPOLEHTHI, 0ECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIEepaly C JECHUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEMCTBUTEIBHOIO YHUCIIA U €ro0 CBOMCTBA.
[TpuOn>kEHHbIE BBIYMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ neibM nokasatenem. bunom Heiotona. Mcnonp3oBanue nmoaxosimei popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIICHUS IPAKTUYECKUX 3a7a4 U IIPEJICTaBICHNs JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHp ¢ palMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uymncna. CoiicTa jgorapudma. JlecaTHUHbIE U HATypabHBIC JIOTAPU(MBIL.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI€HC YHMCIIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHMSI U ypaBHEHUsA-ClIeACTBUA. HepaBeHCTBO, pelleHre HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHHUS LEIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouwiensl OT OJHOM IIEpEMEHHOM. JleleHMe MHOrodjaeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodduuuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHHUM, COIEPIKALINX CTENEHU U KOPHH.

Uppanuonansuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHS] HPPALUOHATBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPABHEHUI.

[TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. Pelllenre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHUMH. MaTpuiia CUCTEMBI JIMHEMHBIX YpaBHEHUU.
Onpenenurenb MaTpUbl 2X2, €ro reOMETPUYECKHM CMBICI M CBOWCTBA, BBIYHCICHHUE €ro
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS IS PEIIECHNs CUCTEMBI JIMHENHBIX YpaBHEHHN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEeHM. McciieqoBanue ocTpOeHHOU
MOJIEJIN C ITOMOILBIO MaTPUIL] U OIIPEACIIUTEIIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHON CUTYallUH C MOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMN M HEPAaBEHCTB K DPEIICHUI0 MaTeMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH



OyHKIU, crmocodsl 3amanus GyHKuuH. B3anmHo oOpatable (yHkiuu. Kommosumus
¢ynkuuit. ['paduk pynkunn. DnemMeHTapHbIe Tpeodpa3zoBaHus TpaPuKoB (HYyHKIIHHA.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHni ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexyTku
3HaKonocTossHcTBa. YETHble u HeuéTHble QyHKuuu. llepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHUMYMBI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3Ha4YeHUs PYHKLIUU HAa IPOMEKYTKE.

JluneliHas, KBaZipaTU4YHas U JPOOHO-TMHENHas GYHKUUHU. DIIeMEHTapHOe UCCIel0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM M LI€JbIM Ioka3areneM. EE€ cBoiicTBa U rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTerneHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HATypajJbHBIM
[IOKA3aTeJEM.

[Toka3zarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypAaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (YHKLUH
YKCIIOBOTO apryMEHTA.

@DyHKIMOHATbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U siBieHUsX. I papuku peanbHbIX
3aBUCUMOCTEM.

Hauyana mareMaTH4ecKkoro anajimsa

IMocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMs IIOCIEN0BATENLHOCTEN. MeTon MaTeMaTHYECKOMH
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reomerpuueckas — mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUUECKONW HMPOrpeccui.
JIuHeHbIl W DKCHIOHEHLHMANbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM IS PELIEHUs] pEAJIBHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepbiBHble ¢GyHKIMH W UX cBodcTBa. Touku paspbiBa. ACHUMOTOTHl T'padUKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEephIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJIOB Ui pPELICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HENPephIBHBIX (QYHKIIHM JIsl pelIeHus 3a/1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIECKUi
CMBICI POU3BOAHOM. YpaBHEHUE KacaTelbHOM K rpapuKy QpyHKIMH.

[TpousBoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoHas cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

MmuoxecTBa H JIOTHKA

MHoecTBO, ONepaluy HaJl MHOXKECTBAMH M MX cBoMcTBa. Jluarpammsl Jinepa—BenHa.
[IprMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO ammnapara Ui ONUCaHUs peajbHBIX MPOIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yuciia 1 BLIYUCIECHUSA



Harypanenble u wnenble uucna. [IprMeHeHHe NpU3HAKOB AECIMMOCTH LENBIX YHCET,
HanbOonbpImi o0mui nenutens (nanee — HOJl) u Haumensinee odmiee kpatHoe (manee — HOK),
OCTaTKOB 110 MOAYJIO, anroputMa EBKiinaa 11 pemenys 3a1a4 B LEIbIX YUciax.

KommnekcHsle uwncma. AunreOpandeckas W TpUTOHOMETpudeckas (opMbl 3ammcu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKre ONepalnnn ¢ KOMIUIEKCHBIMU duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJIAUHATHOM mtockocTh. Popmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO 4ucna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelleHus (GU3NYECKuX u
F€OMETPUUYECKHX 3a/au.

YpaBHeHUs1 1 HEPABEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBUA. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOIIbI0 TPUTOHOMETPUYECKOM
OKPYXHOCTH. Pellienne TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OCHOBHbIE ~ METOJABl  PEHIEHUsT CUCTEM U COBOKYIHOCTEH  paluOHAIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTeIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUI.

VYpaBHeHUs1, HEpaBEHCTBA U CUCTEMBI C lIApaMETPAMHU.

[IpumeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYeCKUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M PEANTbHOH JKW3HW, HMHTEPIPETALus MOIy4YeHHBIX
pe3yJbTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIHH, UX CBOWCTBA U TPaUKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWN H HepaBeHCTB. [paduueckue MeTombl
pelIeHus 3a/1a4 ¢ napaMmeTpamu.

Ucnons3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hauyana mareMaTH4yeckoro aHajimsa

[TpuMeHeHHe MPOU3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHrne NpPOM3BOJHOM ISl HAXOXKJEHUS HAWIYYIIErO PEHICHUS B MPHUKIAJAHBIX
3ajadax, Ui OIpENeNIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

WHuterpan. ['eomerpuyecknii cMbICa MHTErpaja. Belaucienue onpeneaéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHne WHTErpana Uil HAXOXKACHHUS IUIOHMAAeH IIOoCKuX Quryp u 00bEMOB
FEOMETPUYECKUX TEIL.

[Tpumepsr pemennii nuddepeHnanbHbpIX ypaBHEHH. MaTreMaTuieckoe MOAEeIUPOBaHNE
peasibHBIX MPOLECCOB ¢ MOMOIIbIO AU PepeHInaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHcKoOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHMUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJICHCTBOBATh C COIHMAIBHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOALIEMY POCCHUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCUHUCKUX
MaTEeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, WCIOJIb30BAHUE 3TUX JIOCTHKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPABCTBCHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHMS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

JCTETHYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  OCTETHUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pelIeHHH, pacCcyXIeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTHUYECKUM acCleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHSATh MATEMAaTHUECKHE 3HAHUS B MHTEPECaxX 370POBOTO
u 0e3omacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pOBBIO (310pOBOE
NMUTaHWe, COATAHCHPOBAHHBIN PEKUM 3aHITHN U OT/BIXA, peryJisipHas (U3uUecKasi akTHBHOCTB),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON I€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYIO0JII00Us, HHTEpEC K Pa3IHYHbIM cdepam
npohecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKHX 33724 MaTeMAaTHIECKOM HAIPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYpbl, TMOHUMAaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKHUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJeM, OpHeHTalus Ha  [pPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTU OKPYXKAIOUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYITKOB M OI[EHKH WX BO3MOYHBIX ITOCIICICTBUH IS OKPYKAFOIIEH CPEeJIbI;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTHYECKONH HAayKH Kak chepsl
YeJI0BEUCCKOM JACATCIIbHOCTH, 3TAIlOB eé Pa3BUTHA U 3HAYMMOCTH IJId pa3BUTHUA LUBHIIN3AllUU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKUA U MAaTEMaTU4YECKON KYJIbTYpOM KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIISATH MPOECKTHYIO M UCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHINBUYAIbHO U

B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIISITh M XapaKTEPU30BaTh CYILIECTBEHHBIC MPHU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMKM, OCHOBAHMS JUIsl OOOOLIEHHS WU
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpednsi B (hakTax,
JaHHBIX, HaAOMIOJEHUSIX U  YTBEPXKICHUSX, Mpeajararb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIIO4YEeHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUHN (MpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTAllUIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIBI;

BbIOMpaTh CHoco® pemieHus YydyeOHOM 3adauu (CpaBHMBAaTh HECKOJIbKO BAapUAHTOB
pelieHus, BbIOMpaTh Hauboyee MOAXONALIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckme 1eicTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATENbCKUI HHCTPYMEHT MO3HaHMs, (OPMYJINPOBATH
BOINPOCH], (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTo OObEeKTa, SIBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, ITPOLIECCaAMH;

CaMOCTOSITENIbHO (OPMYIHUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

IIPOrHO3MPOBATh BO3MOXHOE PAa3BUTHUE IMPOLECCA, a TAK)KE BBIABUTaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH JePUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIPOC U JAJIS
pelleHus 3aauu;



BbIOMpaTh MHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIM3MPOBATH,
CHUCTEMaTH3MpOBaTb M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPE/ICTABIICHMUS,;

CTPYKTYpUpOBaTh  WHGPOpPMALMIO, TMPEACTaBIATh €€ B  pa3iuyHbIX  (opmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLIEHUBATh HAAEKHOCTh MH(OpPMAMM 1O CaMOCTOATENbHO C(HOPMYJINPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBbIE YyHUBEpPCAJIbHbIE YyYeOHbIe JeilcCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_[€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOIO TOYKY 3PCHHA B YCTHBIX W NHMCBbMCHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI
pe3yIbTarT;

B XOJIe OOCYXICHMsI 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX1aeMOU TeMbl, MpoOIeMBbl,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB Juajora, oOHapyXHBaTh pa3inyue M CXOACTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3aJad MNpPE3CHTAllMd |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pElIeHHs 3a/aud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ yu€TOM HOBOM MH(pOpMaLH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yIbTaTOB, BIAAETh CIOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMATUYECKOH 3a7a4n;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/1ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSICHATH MPUYUHBI
JOCTHKEHUS] WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThI IpU
pelmieHMH y4eOHBIX 3a/1a4y, NpPUHUMATh IeJIb COBMECTHOHM JI€ATEeNIbHOCTH, IUIAHUPOBAThH
OpraHu3alMi0 COBMECTHOM pPabOTHI, pacrpeleniTh BHIbl padoT, JOrOBapHBATHCS, OOCYXIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C



JIpYrUMU 4JIC€HAMH KOMAaH[IbI, OIICHMBATh KauyeCTBO CBOEro BKJaja B OOIMMHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kiacce oOydaromuics MOJYYUT CIEAYIOIIHE TMPEIMETHBIE
pe3yNbTaThl MO OTACIBHBIM TeMaM paloueill mporpaMMmbl yueOHOro Kypca «Ajiredpa u Havama
MaTE€MaTUYECKOr0 aHAIIN3an:

Yucia 1 BBIYUCICHUSA:

CBOOOIHO ONEPUPOBATH MOHATUSMU: PALMOHAIBLHOE YHCIIO, OECKOHEUHAs! TIEPUOMYECKast
Ipo0b, TPOIEHTHI, UPPAIMOHATHFHOE YHUCIIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIBHBIX
YKCell, MOAYJb ACHCTBUTEILHOTO YHUCIIA;

MPUMEHSTH IPOOU U MPOIICHTHI JJIsl PEIICHUS MIPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OTpaciieit
3HaHWI U peabHOM )KU3HU;

NPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWJIa OKPYIJICHUS, MPHUKUAKY M OILICHKY
pe3ynbTaTa BIUMCICHUN;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IeJIbIM IOKa3aTelieM, HCIOJIb30BaTh
MOIXOJANIYI0 (POPMY 3aIUCH JICHCTBUTEIBHBIX YHCET JUIsl PEIICHUS MPAKTHYCCKHX 3a7ad U
MIPEICTABJICHUS JTAHHBIX;

CBOOOHO OTEPUPOBATH MOHATHEM: apu(PMETHUECKUN KOPEHb HATYPAIbHOHN CTEIICHU;

CBOOOJIHO OTIEPUPOBATH OHATHUEM: CTENEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHBIE W HATypajbHbIC
JorapudMmBbl;

CBOOOZHO OMEpUPOBATH MOHATHSIMH: CHHYC, KOCHMHYC, TaHI€HC, KOTAHT'€HC YHUCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHusI U HEPaABEHCTBA:

CBOOOJIHO  OMEpUpPOBATH  TMOHSATUSMU:  TOXKAECTBO, ypaBHEHUE,  HEPABEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS M YPaBHEHUS-CIIEJCTBUS, PABHOCUIHLHBIC HEPABEHCTBA;

MPUMEHSATHh PA3JIMYHBIE METOJBI PEIICHHS PAIMOHAIBHBIX M APOOHO-pAIMOHATBHBIX
YpaBHEHUH, TPUMEHATh METO/I UHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOZHO OMEpUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOW MEePEMEHHON, MHOTOYJIEH C
HeNbIMU KOO UIIMEHTaMH, KOPHH MHOTOWIEHa, MPUMEHSTh JeJeHHEe MHOTOWIeHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemienus 3aaay;

CBOOOJIHO OIEPUPOBATh TMOHATUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHHH, MaTpuIia,
ONpeAeuTeNb MaTpullbl 2 X 2 W €ro TreOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 i BEIYUCICHUS €T0 3HAYCHUS, MPUMEHSITh OMPEISTUTENH I PEIIeCHUs
CHUCTEMBI JIMHEHHBIX YpaBHEHUH, MOACIHUPOBATH PEATbHBIC CHUTYAIlMd C TOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHUM, MCCIEIOBAaTh IOCTPOCHHBIE MOJEIM C TOMOIIBI0 MaTpull U
ONpeIeTUTENeH, UHTEPIPETUPOBATDH MOTYYEHHBIN pPe3yIbTaT;

HCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMH ISl MpeoOpa30oBaHusl BBIPAKEHU;

BBITIOJHATh  MPEOOPa30OBaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIMX CTENEHH C
paIrMoHAIBHBIM MTOKa3aTEeNIeM;



WCIIONIh30BaTh  CBOMCTBAa JjiorapuMoOB i NpeoOpa3oBaHHs  JIOTapUPMUIECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPALUOHANbHbBIC,  ITOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue QopMyabl Il  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO ONEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPHUMEHATH
Heo0XouMbIe (POPMYJIBI AJIsl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICIUPOBATh pEAIbHBIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHsI, HEpPaBEHCTBA 110 YCIOBHIO 3a/adyd, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMHU: (DYHKLHA, CHOCOOBI 3alaHus (PYHKIHUH, B3aUMHO
oOpatHble (QyHKIMHM, KOMOO3ULIMS (QYHKUUN, rpaduk (QyHKIHH, BBINOJHATH 3JEMEHTAapHBIC
npeoOpazoBanus rpadukoB PyHKIINIA;

CBOOOZHO ONEpPUPOBATH IMOHATUSMU: O0JACTh OIpeNeieHHs] U MHOXKECTBO 3HAUYCHUU
GbyHKIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: YETHBIE W HEUETHBIC (DPYHKIUH, NEPUOTUYECKUE
(GYHKIIUH, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl W MHHHMYMBI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA POMEKYTKE;,

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: CTENEHHass (PYHKUIHUS C HATypalbHBIM M LEJIbIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LENbIM IOKa3aTeieMm, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTETNIEHH C HATYpallbHbIM ITOKa3aTeleM;

OTepUpPOBaTh TMOHATHSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-TWHEHHas (YHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHM: ITTOKa3aTelbHas W JorapupMuueckas (yHKIUU, UX
CBOICTBA M TpadMKH, HCIIOIB30BATh UX TPAGUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpeNeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUH YMUCIOBOTO apTyMEHTa;

UCIMOJIb30BaTh Ipaduku (QYHKIUH A7 MCCleI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH NpHU
peleHnr 3a/a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEaTbHOM >KM3HM, BBIpaXkaTh (opMylaMu
3aBUCHUMOCTHU MEKy BETUYHMHAMU;

Hauyana maTeMaTH4eCKOro aHajJImu3a:

CBOOOJTHO OIIEPHUPOBATH TOHATHIMHU: apuPMETHYeCKass U TeOMETpUYecKasl MPOTrPECcCHs,
OecKkOHEUHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHBIA M SKCIIOHEHIIMABHBIN POCT,
(dbopMyIa CI0XHBIX TPOIIEHTOB, UMETh NIPECTAaBICHNAE O KOHCTAHTE;

HCTIOJIB30BaTh MPOTPECCHH JUTS PEIICHUS PEATBHBIX 33/1a4 MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBATH MOHATUSAMH:  IOCJIEJOBATEIBHOCTh, CHOCOOBI  3aJaHuUs
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OpPaHUYEHHBIE MTOCIIEA0BATENbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEUHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKIIH;



CBOOOJHO ONEpPUPOBATH NOHATHUEM: (DYHKIMS, HENpepbIBHAas Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH JIJIs1 peILICHUs 3a/1a4;

CBOOOJTHO ONEpUPOBATh TMOHATHUSMHU: TIEpBas W BTOpas TNPOU3BOJAHBIE (HYHKIIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIYUCIIATh IIPOU3BOAHBIC CYMMBI, IIPDOM3BEICHHUS, YaCTHOIO M KOMIIO3ULUU JIBYX
(GyHKLUH, 3HaTh IPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh NT€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELLICHUs 3a1au.

MHo:xecTBa U JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallUi HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar sl ONMCAHMS PEaJIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATH TMOHATHAMU: OMNpEICICHHE, TEOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIIBHBIE ypPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce 0Oyd4aroIIMMCS MOJYYUT CIEAYIOIIHE INpEeIMETHbIE
pe3yibTaThl MO OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa M Hauyana
MaTEMaTHYECKOT O aHAJIN3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATYpajJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTYpaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJbHBIX YMCEN IS PEIICHMS 3aa4, IPUMEHATh aroput™ EBknnna;

CBOOOJIHO OINEpUPOBATh MOHATHEM OCTATKa MO0 MOJYJIIO0, 3alIUChIBATh HATypajbHbIC YHCIIA
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucel, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckoil U TPUrOHOMETpUYECKoil dopme,
BBINOJIHATH apUPMETHYECKHE ONIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHblE U
JorapumMuUecKre HEPaBEHCTBA, HAXOAUTh UX PELICHUSI C TOMOUIbIO0 PABHOCUIIBHBIX MEPEXOJIOB;

OCYIIECTBIISATH OTOOp KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HEeo0Xo1uMble (OPMYIIBI TSl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUs CUCTEMBI U COBOKYITHOCTEH
palMOHATIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemath paluoHajbHble, HWpPpPALMOHANIBHBIE, [IOKa3aTeJbHble, Jorapu@MHUUecKue Hu
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOAYJIN U ITapaMeTpBhL;

IPUMEHSATH TpaguuecKue METOJIbI ISl PELIeHUs] YpaBHEHUHM 1 HEPaBEHCTB, a TaKXkKe 3a/1a4
C IIapaMeTpaMy;

MOJICIUPOBATh pEAIbHbIE CUTyallMd Ha s3bIKE aireOpbl, COCTABIATh BBIPAKECHMS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM armapaTa anreOpbl, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaPUKH:



CTPOUTH TpaduKH KOMMO3UIUK (YHKIHA C TTOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA,

CTPOUTH TeoMeTpUYeckne oOpa3bl ypaBHEHHWH © HEPABEHCTB HA KOOPIWHATHOU
IIJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHIECKHUX (YHKITHIA,

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIIEAOBAHUS PEAbHBIX IIPOIIECCOB.

Hauyana MaTeMaTHYeCKOro aHAJIN3A:

WCIIOJIB30BaTh TPOW3BOAHYIO JUIS HCCIAeAOBaHUS (QYHKIIMM HAa MOHOTOHHOCTH |
SKCTPEMYMBI;

HAXOJUTh HaUOOJbIIIEEe U HAMMEHbIIIeE 3HAYCHHSI (DYHKIIMK HEMPEPHIBHON HAa OTPE3KE;

MCIIOJIb30BaTh MPOW3BOJHYIO ISl HAXOXKACHHUS HAWIYYIIETO PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUH M BBIYUCIATH WHTErpan mno ¢opmyne HpioToHa-
Jleiibuuma;

HAXOJUTh IJIOMAAN MIOCKUX (GUTYp U 00BEMBI TENT ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MATeMAaTUYECKOM MOJICIIMPOBAHMHM HA IMPUMEPE COCTABIICHUS
i depeHIMATLHBIX YPaBHEHHI,

pemath MpUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIUAITBHO-DKOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MAaTEMAaTHUECKOTO aHAIIK3A.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

[TPOI'PAMME

KosmyecTBO yacos Mouyab
Ne HaunMeHoBaHue pa3jaeioB U TeM K BOCHHTATENLHO JuiekTpoHHbIE (U (pOBLIE)
n/n MPOrpaMMbl Bcero OHTPOJBHDIC o0pa3oBaTeJibHbIE pecypchl
paﬁon,l NporpaMmabl
«IKx0JIbHBIH YPOK»
MHO0K€eCTBO JEHCTBUTENBHBIX YHCEI. B cootsercTBUM €
MHorounensl. PannonanbHeie 24 1 exerogubiM Kanennapem | Poccuiickast aIeKTpOHHAs KO
ypaBHEHHs 1 HepaBeHCTBA. CHUCTEMBI 00pa3oBaTeIIbHBIX https://resh.edu.ru/subject/51/10/
JIMHEUHBIX ypaBHEHUI COOBITHH,
Oynkunu U rpadpuku. CreneHHas 12 1 HPHYPOICHHBIX Poccuiickas anekTpoHHas IKOJIA
(GYHKIUS C IETBIM TI0Ka3aTeNleM K TOCyAapCTBCHHBIM 1 https://resh.edu.ru/subject/51/10/
ApudpmeTrueckuii KopeHb N-0k HallMOHAJILHBIM .
crenenu. Mppaiuonabisie 15 1 npasaHuKaM PD, Poccuiickas anekTpoHHas IKOJIA
' https://resh.edu.ru/subject/51/10/
MaMSTHBIM JaTaM 1
YpaBHEHHUS
COOBITHSIM UCTOPUH H .
[loka3zarenbHas GyHKIUSL. 10 1 CVIETVDLL Poccuiickas anekTpoHHas IIKOJIA
[MToka3zaTenbHble ypaBHECHHS SR https://resh.edu.ru/subject/51/10/
Jlorapudmudeckas GyHKITHUSL. 18 1 Poccwuiickas anexTpoHHas KO
JlorapupMuvecKre ypaBHEHUsI https://resh.edu.ru/subject/51/10/
Tpuronomerpuueckue BIpaXEHUS U 29 1 Poccuiickas anekTpoHHas IKOJIA
ypaBHEHHS https://resh.edu.ru/subject/51/10/
P "
IlocnenoBaTenbHOCTH U MPOTPECCUU 10 1 OCCHIEIas SACKIPOHHa TKoa
https://resh.edu.ru/subject/51/10/
HenpepeiBable QyHKIINN. 20 1 Poccuiickas snekTpoHHas IKOJIa
IIpousBogHas https://resh.edu.ru/subject/51/10/
IToBTOpenue, obo0IICHNHE, 5 9 Poccwuiickas 31ekTpoHHAS MIKOJIA
CHCTEMAaTH3alMs 3HAHUIT https://resh.edu.ru/subject/51/10/
OBLIEE KOJIMYECTBO YACOB T10 136 10



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoanyecTBo yacoB

Ne HaumenoBaHue pa3aeioB U TeM
KonTposabHbie
n/n nporpamMmbl Bcero
padoTsI

1 Uccnenoanne HyHKINI ¢ TOMOIIBIO 29 1
HIPOU3BOAHOMN

2 [lepBooOpazHas U HHTErpa 12 1
I'paduky TPUTOHOMETPUUECKUX

3 ¢dbysaxmmii. TpuroHomeTpudeckre 14 1
HEpaBeHCTBA

4 UppaunonanbHeie, MoKa3aTeIbHbIC U 24 1
JorapupMUIecKre HepaBeHCTBa

5 KomrmuiexkcHsle uncna 10 1

6 HarypanbHbie u 1ienbie yncna 10 1
Cuctembl paloOHATBHBIX,

7 HppaIMOHATBHBIX MTOKA3aTENbHBIX 1 12 1
Jlorapu(MHUYECKUX ypaBHEHHI

8 3amauu ¢ napaMeTpaMu 16 1
IToBTOpenue, 0000IIEHNE,

9 P Hen 16 2
cucTeMaTu3alus 3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME

Moayab
BOCIIUTATEIbHOM
NMporpaMmbl
«IkoJIbHBIH YPOK»

B cooTBercTBUU C
€KETOJTHBIM
Kanenmapem

00pa3oBaTeIbHBIX

COOBITHH,
MIPUYPOYCHHBIX
K TOCYIapCTBEHHBIM U
HanlMOHaJIbHbBIM
npaszgHukam PO,
naMATHBIM JaTaM U
COOBITHAM UCTOPHH
U KYJIbTYPBI

DJIeKTpOHHBIE (M (poBHIe)
o0pa3oBaTteiibHbIEe pecypchl

Poccuiickas anmekTpoHHas 1IKoja
https://resh.edu.ru/subject/51/11/

Pocculickast aneKTpoHHas KO
https://resh.edu.ru/subject/51/11/

Pocculickast aneKTpoHHas KO
https://resh.edu.ru/subject/51/11/

Poccuiickas amekTpoHHas mKosia
https://resh.edu.ru/subject/51/11/

Poccuiickast anexkTpoHHas Ko
https://resh.edu.ru/subject/51/11/

Poccuiickas anexkTpoHHas KoiIa
https://resh.edu.ru/subject/51/11/

Poccuiickast anexkTpoHHas KoiIa
https://resh.edu.ru/subject/51/11/

Poccuiickast anexkTpoHHas IKoia
https://resh.edu.ru/subject/51/11/

Poccuiickas anekTpoHHas mIKosa
https://resh.edu.ru/subject/51/11/



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

ITOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC

Ne KosmmuecTBO yacos
Tema ypoka Hara DJIeKTPOHHbIe U (POBbIE
n/n KoHTpoabHbIe
Bcero U3yueHus o0pa3oBaTeJibHbIE pecypchl
padoThI
1 MHOXEeCTBO, Olepaliy HaJl MHOKECTBAMH U UX 1
CBOIiCcTBa
2 Huarpammel Diinepa-Benna 1
3 [IpumeHeHrEe TEOPETUKO-MHOKECTBEHHOTO 1
ammaparta JiUIsl pelieHus 3a1ad
Pannonansabie unciaa. OOBIKHOBEHHBIE U
4 JICCSITHYHBIC APOOU, MPOLICHTHI, OECKOHEUHBIC 1
TIEPUOAMYECKUE TPOOH
PanmonansHbie uncna. OOBIKHOBEHHBIE U
5 JIECSTUYHBIC IPOOH, TIPOLICHTHI, OECKOHEYHBIE 1
MePUOTUIECKIE APOOH
6 [Tpumenenue aApobdeit u MPOIEHTOB IS 1
pelIeHuns IPUKIIAIHbIX 33124
7 IIpumenenue npoOelt 1 MPOIEHTOB IS 1
pelICHUs TPUKIIAIHBIX 3a]1a4
8 JleicTBuTeNbHBIE YKcia. ParimoHanbHbIE 1 1
HppalroHaIbHBIC YUCITA
9 ApudmeTryuecKue onepannu ¢ 1
JIEHCTBUTEILHBIMHU YHCITAMHA
10 Mopnyib AeCTBUTEIBHOTO YUCIIA U €T0 1
CBOHCTBa
[IpubnmkE€HHbBIE BEIYNCIECHNUS, PaBUIIA
11 OKpPYTIJIEHUS, IPUKHU/IKA U OLIEHKA pe3yibTaTa 1
BBIYHMCIICHUI
12 OCHOBHBIE METOJIbI PEIICHUS LIETBIX U 1




JIpOOHO-pallMOHANIEHBIX YPaBHEHUH 1
HEPaBEHCTB

OcHOBHbBIE MCETOJbI PCHICHUS LICIIbIX U

13 IpOOHO-pAIIMOHAIBHBIX YPAaBHEHUH 1
HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHUS LIETBIX U

14 JIPOOHO-pAITMOHATBHBIX YPaBHEHUH
HEPaBEHCTB
MHorouneHsl 0T OAHON NEPEMEHHOM.

15 JleneHre MHOTOWICHA Ha MHOTOYIEH C
octatkoM. Teopema besy

16 MHoOro4JIeHbI ¢ UeNBIMU KOd( (HUITNEHTAMH.
Teopema Buera

17 Pemmenne cucreM TMHEHHBIX YpaBHEHUH

18 Pemenne cuctem JIMHEHHBIX ypaBHEHUM
Marpuiia CUCTEMBI JIMHENHBIX YPaBHEHU.

19 Onpenenurens MaTPULBI 2X2, ero
TeOMETPUUYECKUI CMBICI M CBOWCTBA,
BBIUMCJICHHUE €r0 3HAYEHUS
Onpenenurens MaTPULBI 2X2, ero

20 TeOMETPUUYECKUI CMBICI M CBOWCTBA,
BBIUMCIIEHHE €T0 3HAUYEHUS

21 IIpumeHeHne onpenenurTens U peleHus
CHCTEMBI JIMHENHBIX ypaBHEHUN

29 Pemenne mpukiIagHbIX 38129 ¢ TTOMOIIBIO
CUCTEMBI JINHEHHBIX YpaBHEHUM

93 Pemenne nmpukiagHbIX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JIMHENHBIX ypaBHEHUN

24 Kontponbnas pabota: "PanroHansHbie

ypaBHEHUS U HepaBeHCTBA. CHCTEMBI




JIMHEWHBIX ypaBHEHUM"

®OyHKIHA, CIOCOOBI 3aTaHUS PYHKIINU.

25 Bsaumuo obpatabie pyHkmu. Kommnozumms
¢byHKUIMI

26 I'paduk pynKIMEM. DnemeHTapHBIE
npeoOpa3oBaHus TpapuKOB YHKIUHA
OO6nacTh onpeAeseHNs] © MHOKECTBO

27 3HaueHui Ppyaknnu. Hymn dyakmm.
[IpomexyTKH 3HAaK MMOCTOSIHCTBA
UErHple 1 HEUETHBIC (yHKITHH.

28 [Mepuoanueckue pynkuuu. [TpomexyTku
MOHOTOHHOCTH (DYHKIIMH
MaxkcuMyMbl 1 MUHUMYMBI (DYHKIHH.

29 HawuOonbiiee 1 HauMeHblee 3HAaYCHUE
(yHKIIMU Ha TIPOMEXKYTKE

30 JluneiiHas, KkBapaTu4Has 1 JpoOHO-
nuHEHHas QyHKUUU

31 OJeMeHTapHOe UCCIIEI0BaHNE U IOCTPOCHHUE
rpauKoB dTHX QyHKIHN

39 DeMeHTapHOe UCCIIEeIOBAaHNE H TIOCTPOCHHUE
rpaduKoOB ATUX (YHKITHHA

33 CreneHsb ¢ LenbIM nokasareneM. buaom
Herorona

34 CreneHsb ¢ LenbIM nokaszareneM. buaom
HeroTona

35 Crenennas QyHKIHS C HATYPaTbHBIM U
nensIM nokasateneM. E€ cBolicTa u rpaduk

36 Kontponbnas pabota: "Crenennas GyHKIUL.
E€ cBoiicTBa 1 rpaduk”

37 ApudmeTnyeckuil KOpeHb HaTypalbHON




CTCIICHU U €r0 CBOMCTBA

ApudmeTnyeckuil KOpeHb HaTypalbHON

38 CTETEHH U €r0 CBOMCTBA

39 [IpeobpazoBaHus YHUCTOBBIX BBHIPAKEHUIH,
COJEPKAIINX CTETIEHU U KOPHU

40 IIpeobpazoBanms YUCIOBHIX BRIPAKCHHUH,
CoJIepiKallluX CTENIEHN U KOPHU

41 [TpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJEPKALINX CTETIEHU U KOPHH
Uppaumonansueie ypaBHeHusl. OCHOBHBIE

42 METOJIBI PEIIECHUS HPPAITHOHATHHBIX
YpaBHEHU I
Hppanmonanbhble ypaBHeHUs. OCHOBHBIE

43 METOJIBI PEIIECHUS HPPAITMOHATHHBIX
ypaBHEHU I
Wpparmonanbhble ypaBHeHUs1. OCHOBHBIE

44 METO/bI PEIIECHUS UPPALMOHAIBHBIX
ypaBHEHUI

45 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
MppaIMOHATBHBIX YPaBHEHHI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MPPaLMOHANBHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUH
MPPaLMOHANBHBIX YPaBHEHUH

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PELLICHUH
MPPAIOHATBHBIX yPaBHEHHHA
CpoiicTBa 1 rpadik KOpHS N-OH CTENICHU KaK

49 (yHKUIMM 00paTHOM CTENIEHH C HATYPaJIbHBIM
MOKa3aTesieM

50 CpoiicTBa 1 rpaduiK KOpHs N-OH CTENEeHU KaK




(hyHKUIMU 00paTHOM CTETIEHH C HATYPaJIbHBIM
IIOKa3aTeNeM

Kontponbnas padota: "CBoiicTBa u rpaduk

51 KOpHS N-0i crenenn. ppannoHaibHBIC 1
ypaBHeHuUs"

59 CreneHp ¢ paMOHANBHBIM MTOKa3aTeNleM U e 1
CBOICTBa

53 CreneHp ¢ pauMOHANBHBIM ITOKa3aTeNeM U e€ 1
CBOICTBa

54 CreneHp ¢ paMOHANBHBIM ITOKa3aTeNeM U e€ 1
CBOIfcTBa

55 [MokazarenbHas QyHKIMSA, €€ CBOHCTBA U 1
rpaduk

56 Ucnons3oBanue rpaduka GyHKINN 1715 1
pelenust ypaBHEHUN

57 Hcnonw3oBanue rpaduka GyHKIUH IS 1
pelenust ypaBHEHUN

58 IloxazaTenpHble ypaBHEHUS. OCHOBHBIE 1
METO/IbI PEeLICHUs TIOKA3aTeNIbHBIX YPaBHEHUH

59 [loka3arenbHble ypaBHeHUsl. OCHOBHBIE 1
METO/IbI PEIIeHUs TIOKa3aTeNbHBIX YPaBHEHUH

60 ITokazarenpHble ypaBHeHUA. OCHOBHBIE 1
METO/IbI PEeIeHHs TIOKA3aTeNIbHBIX YPaBHEHUIH

61 Kontponbnas padota: "I[lokazaTenbHas 1
¢ynkuus. [lokazarenbHble ypaBHEeHUS "

62 Jlorapudm uncna. CoiicTsa norapupma 1

63 Jlorapudm uncna. CoiicTsa norapupma 1

64 Jlorapudm uncna. CoiicTsa norapupma 1

65 Hecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1

66 Jecarudnbie 1 HATypalbHbIE JIOTapUPMBI 1




[IpeoOpazoBaHue BRIpaKEHUH, COMCPIKAIIIIX

67
JorapuQmbl

68 [IpeobpaszoBanue BIpasKeHUH, COIEPIKAIIX
JorapuQmsl

69 IIpeobpazoBanme BEIPAKCHHM, COMECPIKAIINX
JorapuQmbl

70 Jlorapudmudeckas QyHKIHs, €€ CBOWCTBA U
rpadux

71 Jlorapudmuyeckas QyHknus, €€ cBoiicTBa U
rpadux

79 HWcnons3oBanue rpaduka GyHKINN 1715
pelenus ypaBHEHUN

73 Hcnonw3oBanue rpaduka GyHKIUH IS
pelIeHus ypaBHEHUI
Jlorapudmudeckre ypaBHeHus. OCHOBHbIE

74 METO/IBI PEIICHHUS JIOTAPUPMIUECKIX
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

75 METO/IBI PEIIEHUS JIOTApU(PMUIECKUX
ypaBHEHUH
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIC

76 METO/BI PEIICHHUS JIOTapUPMUUECKIX
ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXOBI B PEILICHUN
norapupMUIecKux ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHAN
JorapupMUIecKux ypaBHEHUH

79 Kontponbnas padota: "Jlorapudpmuueckas
¢ynkuus. Jlorapudmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC 1 KOTAaHI'€HC




YHCJIOBOI'0 aprymecHTa

CI/IHyC, KOCHUHYC, TAHI'CHC 1 KOTAHI'CHC

81 1
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ aPKTaHT€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

84 oTpesieNieHe TPUTOHOMETPHIECKUX (PYHKINH 1
YHCIIOBOTO apryMeHTa
TpuroHomerprudeckast OKpy>KHOCTb,

85 oTpeJiesieHNe TPUTOHOMETPHYECKIX (PYHKITHHA 1
YHCIIOBOTO apryMeHTa

86 OcHOBHBIE TPUTOHOMETpHUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE HOPMYJIBI 1

90 [IpeoOpa3oBaHue TPUTOHOMETPHYECKUX 1
BBIPKEHUI

o1 [IpeoOpa3oBaHKe TPUTOHOMETPHYECKUX 1
BhIpKEHHN

92 [IpeobpazoBaHme TPUTOHOMETPHUCCKHX 1
BBIpaXXCHUI

93 [IpeobpazoBaHe TPUTOHOMETPUUECKUX 1
BhIpKEHHN

94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUIN 1

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

96 Perenne TpUroHOMETPUYECKUX YpaBHEHHUH 1

97 Perenne TpUroHOMETPUYECKUX YpaBHEHHUH 1




98

Pemenne TpuroHOMeTpUYECKHUX YpaBHEHUH

99 Perenne TpUroHOMETpUUECKUX YpaBHEHHUH

100 Pemienne TpUroHOMETPUYECKUX YpaBHEHHUH
Konrtponbras padora: "TpuronoMerpuieckue

101 BBIPaXXEHUSI U TPUTOHOMETPUUECKHE
ypaBHeHus"
[locnenoBatebHOCTH, CLIOCOOBI 3a1aHUS

102 nocienoBaTebHOCTe . MeTox
MaTeMaTHYeCKON MHIYKLUH
MOHOTOHHBIE U OTPaHUYECHHBIE

103 nmocleI0BaTeNbHOCTU. VicTopus aHanmm3a
0ECKOHEUHO MaJIbIX

104 Apudmerrueckas mporpeccus

105 I'eomeTpuyeckast nporpeccust

106 Bbeckonedno yObIBaromas reoMeTpuaecKas
nporpeccust

107 CymMa OeCKOHEYHO yObIBaroLIeH
reoOMEeTPUUYECKON POrpeccuu

108 JIuHeNHbIN U SKCIIOHEHUIUATBHBIA POCT.
Hucno e. DopMmyiia CIIOKHBIX IPOLEHTOB

109 JIMHEeNHBIN 1 3KCITOHEHIIMAJIBHBIA POCT.
Yucno e. Dopmyina CII0KHBIX TPOLIEHTOB

110 Hcnonp30BaHNe IPOrpeccuy AJs peIeHHs
peanbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa

111 Kontponbnas padota: "[locienoBarennsHOCTH
u porpeccun’

112 HenpepbiBHbIE QYHKIIMK 1 UX CBOHCTBA

113 Touka pa3psiBa. ACUMITOTHI IpaIKOB
dhyHKIHI

114 CBoiicTBa (QyHKIHMI HEIPEPHIBHBIX HA




OTpPEC3KE

CBoiicTBa QyHKIMI HEIPEPHIBHBIX HA

115 1
OTpe3ke

116 MeTto1 MHTEPBAJIOB AJIS PEIICHUs] HEPABEHCTB

117 MeTto1 HHTEPBAJIOB AJIS PELICHNs] HEPABEHCTB

118 MeTto1 MHTEPBAJIOB AJIS PELICHNs] HEPABEHCTB

119 IIpumeHeHue CBOMCTB HENPEPBIBHBIX 1
GYHKIMI UTs peIeHns 3a1a4

120 IIpuMeHeHrEe CBOMCTB HENPEPBIBHBIX 1
(hyHKIMH U1 peneHus 3a1aq

121 [epBas u BTOpast IpOM3BOAHBIC (YHKIIUU 1

122 OnpeneneHHve, T€OMETPUYCCKHI CMBICTT 1
MIPOU3BOJHOM

123 Onpez[eneHMf, (pU3UYECKUIT CMBICIT 1
HPOU3BOTHOM

124 YpaBHeHHe KacaTenbHON K rpaduky GyHKIMN 1

125 YpaBHeHHE KacaTenbHON K rpaduky GpyHKIMN 1

126 [IponsBoaHbIE NIeMEHTApHBIX (DYHKITHI 1

127 [IponsBoaHbIE NIeMeHTApHBIX (DYHKITHI 1

128 [IponsBoHAs CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O M KOMITO3UIIMH (DYHKITUIA

129 [IpousBoHAst CyMMBI, IPOU3BEICHUS, 1
YaCTHOT'O M KOMITO3UIIMH (DYHKITUIA

130 [IpousBoHAst CyMMBI, IPOU3BEICHUS, 1
YacTHOT'O ¥ KOMITO3ULMN (DYHKIUHA

131 Kontponsnas padota: "I[Ipoussognas” 1

132 IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "YpaBHeHU"

133 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AIHS 1




3HaHui: "OyHkuun"

134 Utorosast KOHTpoNbHAsA paboTa
135 Utorosast KOHTpoNbHAA paboTa
136 HOBTOPCHI/IC, 000011IeHHE, CHCTEMATH3ALHUs 1
3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

No KonuuyecTBo yacoB
Hara DJIeKTpOHHBIE HU(POBBIE
n/n Tema ypoka KonTposbHbie
Bcero U3y4yeHHUst o0pa3oBare/ibHbIe pecypchl
padoThI
1 [IpumMeHeHne MPON3BOIHON K HCCIIEIOBAHHIO 1
(yHKIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
9 IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
3 [TpumeneHue MPOU3BOTHOM K UCCIICTOBAHHIO 1
(hyHKIMH Ha MOHOTOHHOCTB U DKCTPEMYMBI
4 [TpumeneHue MPONU3BOTHOM K UCCIICAOBAHHIO 1
(hyHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
5 IIpuMeHeHre MPOU3BOIHOM K UCCIIEI0BAHUIO 1
(hyHKIMH Ha MOHOTOHHOCTh U DKCTPEMYMBI
5 [MpumeHneHue MPOU3BOTHOM K UCCIIETOBAHHIO 1
(yHKUIMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI
Haxosxnenue HauOoIbIIero 1 HANMEHbBIIETO
7 3HAaYEHUS HETIPEPHIBHON (PYHKIINK Ha 1
OTpe3Ke
Haxosxnenue HauOoIbIIero 1 HANMEHbBIIETO
8 3HAaYEHUS HETIPEPHIBHON (PYHKIINK Ha 1
OTpe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETO
9 3HAYEHUS HETIPEPHIBHON (PYHKIINK HA 1
OTpEe3Ke
Haxosxnenne HauOopIIero 1 HAMMEHbILETO
10 3HAYEHUS HETIPEPHIBHON (PYHKIINK HA 1
OTpEe3Ke
1 Haxoxnenne Hau0oIbIIero 1 HauMeHbILEero 1

3HAa4YEeHUS] HEMPEPHIBHON (PyHKINK Ha




OTpPEC3KE

HaxoxnaeHue HaHOOJIBIIETO U HANMEHBIIIETO

12 3HAYEHUS HETIPEPHIBHON (PYHKIIUU HA
OTpe3Ke
TIpumeHeHne MPOrU3BOAHON 111 HAXOXKACHUS

13 HAWTYYILIEeTO PEICHHUs B IPUKIIAIHBIX
3agadax
IIpuMeHeHre MPOU3BOAHOMN AJIA HAXOKIACHUS

14 HAWTYYIIeT0 PEIIeHUs B PUKIIAIHBIX
3agayax
[IprumeHeHne MpOU3BOAHON ISt

15 OIIpeIeJICHHSI CKOPOCTH U YCKOPEHHS
npoiiecca, 3aJaHHOT0 POPMYIION HITH
rpaduxoM
IIpumenenne nporu3BOAHOMN A

16 OTIpeIeJICHHsI CKOPOCTH U YCKOPEHHS
npoiiecca, 3aaHHOT0 POPMYIION HITH
rpadukom

17 Kowmmosumms QyHKIumit

18 Kowmmoszumms QyHKIuit

19 Kowmmosumms QyHKIumit

20 I'eomerprueckue 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOU TNIOCKOCTH

21 I'eomerprueckue 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM IMJIOCKOCTH

99 Kontponbnas padota: "Hccienosanue
(yHKIUH ¢ TOMOIIBIO TPOU3BOJHOMR"

93 [lepBooOpazHas, OCHOBHOE CBOWCTBO
NepBOOOPa3HBIX

24 [lepBooOpazHbIe 37eMEHTAPHBIX (HYHKLUI.




HpaBI/ma HaXO0XACHUA nepBoo6p a3HbIX

[lepBooOpazHbIe 37IeMEHTAPHBIX (HYHKLIHUH.

25
[IpaBuia HaxoXKACHUS IEPBOOOPA3HBIX

26 HNurerpai. I'eoMeTprU4ecKuil CMBICIT
UHTErpana

97 Berancnienne onpenenéHHOro HHTErpaia mo
tdopmyne HetoTona-JleitOnua

08 Brruncienue onpenenéHHOro HHTErpaia mno
¢dopmyne HeroTona-JleitOnuma

29 [IpumeHeHne unaTerpana sl HAXOXKICHUS
TUTOIIA e} TIIOCKUX PUTYP

30 [IpumeHeHne unaTerpana sl HAXOXKICHUS
00BEMOB TEOMETPHUECKHX TEI

31 [Tpumeps petenuit TuddepeHnanTbHbIX
ypaBHEHUI

39 [Ipumeps! pemennii nuddepeHInanbHBIX
ypaBHEHUI
MaremaTrueckoe MOACIHPOBAHUE PEATBHBIX

33 MPOIIECCOB € MOMOIIBIO AudHepeHaTbHBIX
ypaBHEHUI

34 Kontponbnas padota: "IlepBooOpaznas u
uHTerpan”

35 Tpuronomerpuueckue GYHKIIUH, UX
CBOIiCTBa U TpaduKn

36 Tpuronomerpuueckue GyHKIIUH, UX
CBOIiCTBa U Tpaduku

37 Tpuronomerpuueckue GyHKIUH, UX
CBOIiCTBa U TpaduKn

38 Tpuronomerprudeckue GyHKIUU, UX

CBOIiCTBa U Tpaduku




Tpuronomerpuueckue GyHKIUH, UX

39 . 1
CBOIiCTBa U Tpaduku
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUIECKOM OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IOMOLIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

42 ypaBHEHUH C MOMOIIbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEW TPUTOHOMETPHUECKUX

43 YpaBHEHUH C MOMOIIIBIO 1
TPUTOHOMETPUYECKOW OKPYKHOCTH

44 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenue TpuroHOMeTpUUECKUX HEPABEHCTB 1

47 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1
Kontponbnas padota: "I'paduxu

48 TPUTOHOMETPUIECKUX (YHKITHA. 1
Tpuronomerpudeckne HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

51 OcHOBHBIE METO/IbI pEIICHUS TIOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS TTOKA3aTEILHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METOIBI PEIICHHS 1




JIor apI/I(bMI/I‘-ICCKI/IX HCPABCHCTB

OcHOBHbBIE MCTOJbI PCIICHUA

>4 JorapupMHUIECKUX HEPAaBEHCTB
55 OCHOBHBIE METOJIBI PELICHHSI
norapupMHUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHHSI
sorapu()MUYECKUX HEPABEHCTB
57 OCHOBHBIE METO/IBI PEIICHHSI
UpPPaIMOHATBHBIX HEPABECHCTB
58 OCHOBHBIE METOJIBI PEIICHHSI
UpPpalMOHATBHBIX HEPABECHCTB
59 OCHOBHBIE METOJIBI PEIICHHSI
UpPpalMOHANBHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEIICHHSI
UpPpALMOHANBHBIX HEPABEHCTB
61 I'paduueckue METOBI peICHUS
UPPAIMOHANBHBIX YPaBHEHUH
62 I'paduueckue METOBI pelICHUS
UPPaIMOHANBHBIX YPaBHEHUH
63 I'paduueckre MeTOIBI pelIeHUs
MIOKAa3aTeIbHBIX YpaBHEHUN
64 I'paduueckue MeToAbI pelieHns
MOKa3aTeNbHBIX HEPAaBEHCTB
65 I'paduueckue METOBI pelieHHs
norapupMUIecKuX ypaBHEHUH
66 I'paduueckue METOBI pelieHHs
JorapupMUIECKUX HEPABEHCTB
67 I'paduueckue MeTOABI pemieHNs
norapupMHUIECKUX HEPABEHCTB
68 I'padryeckue MeTO b PEIICHUS




MOKA3aTENIBHBIX U JIOTapU(PMUISCKUX
ypaBHEHUI

69

I'paduueckue MeTobl pereHus
MOKAa3aTENbHBIX U JIOTapU(PMAIECKUX
ypaBHEHUI

70

71

72

I'paduueckue MeTo bl pereHus
MOKA3aTENbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pereHns
MOKa3aTeNbHBIX U JIOTApU(PMIUECKIX
HEPaBEHCTB

KonTponbaas pabdora: "MppannoHansHbie,
MoKa3aTeNbHbIC U JorapudpmMuieckre
HepaBeHCTBA"

73

Kommuiekcuble yucna. Anredpanyeckas u
TpUTOHOMETpHYECKasi GOopMbI 3amcu
KOMIUIEKCHOTO YnCIia

74

75

Kommuiekcuble uyucna. Anredpanyeckas u
TpUTOHOMETpHYECKasi GOopMbI 3amcu
KOMIUTIEKCHOTO Ynclia

Apudmerrueckue onepanuy ¢
KOMIUTIEKCHBIMH YHCIIaMHU

76

77

78

Apudmerrueckre onepaun ¢
KOMIUIEKCHBIMH YHCIIAMH
N3o0paxeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM IMJIOCKOCTH
M3o0pakeHre KOMIUTEKCHBIX YHCET Ha
KOOPJIMHATHOM IMJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit crenenu u3
KOMILJIEKCHOT'O YHClIa




®opmyna Myaspa. Kopuu n-oii crenenu u3

80 KOMITJIEKCHOTO YHCJIa
[IpuMeHeHrEe KOMIUIEKCHBIX YHCEIT IS

81 pereHus PU3NISCKUX U TeOMETPHICCKIX
3a1a4y

82 Kontponbnas pabota: "KommnekcHele
yucna'

83 HarypanbHbie u nienbie gncna

84 HarypanbHbie u nienbie gncna

85 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IIEIIBIX
quceln

86 [IpuMmeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
qHcen

g7 [IpuMeHeHre PU3HAKOB IETUMOCTH LIENBIX
yucen: HOJl u HOK

88 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
yucen: HOJ u HOK

89 [IpumeHeHre TPU3HAKOB AETUMOCTH IEIIBIX
YHCeN: OCTATKH 10 MOJYJIIO

90 [TpuMeHeHre PU3HAKOB IETUMOCTH LIENBIX
YHCEN: OCTATKH 110 MOJLYJIIO
[IpuMeHeHre MPU3HAKOB AETUMOCTH LIEbIX

91 yrcen: anroput™ EBkinna uis penieHus
3a]a4 B IIEJIbIX YMCIIaX

92 KonTponbHas pabota: "Teopust meabix
yncen"
CucreMa 1 COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-
CIICZICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHHH.




PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

95 OcHOBHbBIE METOJbI PCHICHUA CUCTEM U

COBOKYIHOCTEH PallMOHAJIBHBIX YPABHEHHI
OCHOBHBIE METO/IbI PEIICHHS CUCTEM U

96 COBOKYITHOCTEH MpPaliOHAIBHBIX
YpaBHEHUI

97 OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
COBOKYIHOCTEH MMOKAa3aTeNbHbIX YPABHEHUI

98 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEH ITOKA3aTEJIbHbIX YPABHEHUI

OcHOBHBIE METOJbI PCHICHUA CUCTEM U
99 COBOKYITHOCTEH JTorapupMUIecKux
YpaBHEHU I

OCHOBHBIE METO/IbI PEIICHHS CUCTEM H
100 COBOKYITHOCTEH JorapupMUIecKux
ypaBHEHUI

[IpumeHeHne cucTeM K pereHUIo
MaTeMaTHYeCKHX 3aJ1a4d U 3a]1ad U3

101 Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHOU
YKM3HU, MHTEPIPETAIHS TTOTyIeHHBIX
pe3yIbTaToB

IIpuMeHeHnEe CUCTEM K PELLIEHUIO
MaTeMaTHYEeCKHX 3a/1a4 U 3a]a4 U3

102 Pa3TUIHBIX 00JIaCTEeH HAYKH U PEATbHOM
YKU3HH, HHTEPIIPETAIHS OTYIEHHBIX
pe3yabTaToB

HpI/IMeHCHI/Ie HCPABCHCTB K PCHICHUIO
MaTCMaTUYCCKUX 3a1a4 U 3a71a4 U3

103
pa3nuYHbBIX 00JacTel HAyKH U peallbHON

KU3HU, HUHTEPIIPETAINA ITOJTYUYCHHBIX




pe3yJIbTaToB

KonTponbhas padora: "CucteMsl
PpaIMoHATBHBIX, HPPAITHOHATIBHBIX

104 NOKA3aTeIbHBIX U JIOTapUPMUIECKIX
ypaBHEHUH"

105 PannonaneHble ypaBHEHMS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C MapaMeTpaMH

107 PanmioHansHbBIE CUCTEMEI C TapaMeTpamMu

108 HppannoHanbHble ypaBHEHUsI, HEPAaBEHCTBA C
napaMeTpamu

109 HppannoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [TokazarenbHble YpaBHEHHS, HEPABEHCTBA C
napaMeTpamu

111 ITokazarenpHBIE CHCTEMBI C TApaMEeTPaMHU

112 Jlorapudmuueckre ypaBHEHUsI, HEPaBEHCTBA
C mapaMeTpamMu

113 Jlorapudmudeckre CUCTEMBI € TIapaMeTpaMu

114 Tpuronomerpuueckre ypaBHEHHs €
napaMeTpamu

115 TpuroHomeTpruecKre HEpaBeHCTBA C
napameTpamu

116 TpuroHomeTpuyecKre CHCTEMBI C
napameTpamu
Iloctpoenue u uccienoBanue

117 MaTeMaTHYECKHX MOJIEIEH peallbHbIX
CUTyallUi ¢ MOMOIIbIO YPAaBHEHUH C
napameTpamu
Iloctpoenue u uccienoBanue

118 MaTeMaTHYECKUX MOJIENEN peaTbHbBIX

CUTYyallUi C IOMOIIbIO CUCTEM YPaBHEHUH C




119

napaMeTpamMu

IlocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENEN peaabHbIX
CUTYAallUH C IOMOILBIO CUCTEM YPABHEHUH C
napaMeTpamMu

120

Kontponbnas pabota: "3anaun c
mapameTpamMu”

121

122

IToBTOpenwue, 0000IIeHNEe, CHCTEMAaTH3AITHS
3HaHuil: "YpaBHeHusa"
[ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3HaHu#: "YpaBHeHus"

123

124

125

[ToBTOpeHUe, 0000IIEHNE, CUCTEMATU3ALIUS
3HaHuil: "YpaBHeHuda. CucteMbl ypaBHEHUH'

'
[ToBTOpenwue, 0000IIeHNEe, CHCTEMATH3AITHS
3Hanuit: "Hepasenctpa"

[ToBTOpeHue, 0000IIeHNE, CUCTEMATU3ALIUS

3Hanuit: "Hepasenctpa"

126

127

[ToBTOpeHUe, 0000IICHNE, CHCTEMATH3AIIHS
3HaHuil: "HepaBenctaa"

[loBTOpenue, 06001IeHNE, CUCTEMAaTH3ALUS
3Hanuit: "[IponsBoaHas u e€ npuMeHenune"

128

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "[IponsBoaHas u e€ npumeHeHne"

129

130

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AIHS
3HaHui: "[IponsBogHas u e€ npumeHeHue"
IToBTOpeHwue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "VHTErpan u ero npuMeHexnve"

131

[ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS
3HaHui: "OyHkuun"

132

IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS




3HaHui: "OyHkuun"
133 IToBTOpeHue, 0000IICHHE, CHCTEMATH3AITHS 1
3HaHui: "OyHkuun"
134 Hrorosas koHTpoJbHAs paboTa
135 Hrorosas koHTpoJbHAs paboTa
136 HOBTOPGHI/IC, 000011IeHNE, CHCTEMATU3AIUS 1
3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Mepsnsik A.I'.,Homuposckuit JI.A.,ITonsikoB B.M.;nox pex. [Togonsckoro B.E Anre6pa. 10
kiacc. Yuebnuk (yrimyOnennsiit) Mocksa «Bentana ['pad»
Mep3smsik A.T'.,Homuposckuii J[.A.,ITonsikoB B.M.;mox pea. [Tomonbckoro B.E Anre6pa. 11
kiacc. YueOnuk (yrimyoneHusiii) Mocksa «BenTana ['pad»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJIS

MaremaTrka: anreOpa ¥ Havyaja MaTeMaTHYEeCKOTO aHaiu3a, reoMerpus. AireOpa U Havaia
MaTEeMaTHYECKOTo aHayn3a. YTIIyOoneHHbId ypoBeHb: 10 kiacc: meroamueckoe nmocobue / E.
B. bynko, A. I'. Mep3isik, B. b. ITononckuit, M. C. SIkup. — M.: Benrana-I'pad

Maremaruka: anredpa U Havaja MaTeMaTUYECKOro aHaliu3a, reoMeTpus. Airedpa u Hadasa
MaTeMaTHYeCKOro aHaiu3a. YTiyOneHHbId ypoBeHb: 10 kmacc: meroauueckoe nocobue / E.
B. bynko, A. I'. Mep3snsk, B. b. [Tononckuit, M. C. Sxup. — M.: Bentana-I'pag.

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccwuiickas anekrponnas mkoia https://resh.edu.ru/subject/51/10/
Poccuiickas anexTponHas 1mkosa https://resh.edu.ru/subject/51/11/
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