PABOYAS ITPOI'PAMMA
yueOHOro nmpeamera «AJiredpa v Ha4YaJjIa MATEMATHYECKOT0 aHAJIN32)
(Yriy0JieHHbI YPOBEHbD)
st ooyyatromuxest 10 — 11 knmaccos

MMOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa M Hayajla MaTeMaTHMYECKOro aHalu3a» SBISAETCS OJHUM W3
HanOoJiee 3HAYUMBIX B IPOrpaMMe CpeaHero oomero oOpa3oBaHMs, MOCKOJBKY, C OJHOU
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBbHYIO 0a3y i HM3yYeHHS BCEX EeCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUpPYET JIOTUYECKOE M aOCTPAaKTHOE MBIIICHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIUMOM Il OCBOEHHMsI HMH(OPMATHKH, OOLIECTBO3HAHMI,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOyyarolmuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
bopMynupyeT CBOM TOCTHKEHUS B MaTeMaTHYeCcKol (opme.

VY4eOHblil Kypc airedpbpl M Hayal MaTeMaTHYECKOTO aHaJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIICIIHOTO OBJAJICHUS 3aKOHaMHU (U3HMKH, XUMHHW, OWOJIOTHUH, TIOHMMAaHUS OCHOBHBIX
TEHJCHIMA pPa3BUTUS DKOHOMHKH M OOINECTBEHHOHM >KW3HHW, IO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO MCIIOJIb30BaTh HUX JUIA
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMU W JIOTUYECKH CTPOTUMH KOHCTPYKIMSAMH aireOpbl 1 MaTeMaTHYeCKOro aHajan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTH, JIOKa3bIBATh
YTBEPXKJICHHSI ¢ IOMOIBI0 UHAYKLMHM U PACCYXIaTh JAEAYKTUBHO, UCIOJIb30BaTh 0000IEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHAJIOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIIICHHE.

B xone um3ydenus ywyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAINU3a»
oOyyaroluecsi TMOJYy4aloT HOBBIM ONBIT peIIeHHs] TNPHUKIAAHBIX 3a7ad, CaMOCTOSTEIbHOTO
IOCTPOCHUST MAaTeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalluH, MHTEPHpeTalMyd MOJYyYEHHBIX
peIIeHN, 3HAKOMATCSI ¢ IPUMEPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE, HAyKe U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUIECKIMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VYueOHbllt Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENIBHBIM MOTEHIIMATIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4deOHbIH Marepuall, CIocOOCTBYIOIIMM (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk MW uepe3 cnenupuky ydyeOHOM  JesaTeNbHOCTH, Tpedyromei
NPOJIOJDKUTEIPHON  KOHIIGHTPAlMM ~ BHUMAHHSI, CAMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYECHHBIN pPe3yNbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajlaM MaTeMaTHYeCKOTO aHalu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

B cTpykType yueOHOTrO Kypca «Anredpa U Havyajga MaTeMaTHIecKOro aHAIIN3ay» BBIICICHBI
CIIEAYIONINE COJEPIKATEIbHO-METOJMUECKre JTHHUN: «Yucna W BBIYMCICHU», «DYHKIUU U
rpadukn», «YpaBHEHUs U HEpaBeHCTBay, «Havana maremaTHueckoro ananusa», «MHOXKeCTBA U
Joruka». Bce OCHOBHBIE coaepkKaTelbHO-METOAWYECKHE JIMHUM H3Yy4YaloTCsl Ha MPOTSHKEHUH
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS IPYyT
Jpyra ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMH M pasnenaMu. J[aHHBIA y4eOHBIH Kypc
SBIISIETCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIUMHSET B cebe coaepXKaHWe HECKOJIbKUX
MaTeMaTHYECKUX TUCLHMIUIMH, TAaKMX Kak aireOpa, TPUTOHOMETpUs, MaTeMaTWYeCKHi aHalu3,
TEOpHsl MHOXKECTB, MareMaTrhdeckas Jormka W apyrue. [lo mepe Toro kak oOydarommecs



OBJIIEBalOT BCE Oosiee IIMPOKUM MAaTEMaTHUYECKHM allaparoM, y HHUX I[OCIEeI0BaTEIbHO
dopMHpyeTCsT UM COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJENb peaJbHON
CUTyallud, MPUMEHATh 3HAHMS, MOJTY4YEHHBIC NMPU HM3YYEHHWH Y4eOHOro Kypca, JJs pelieHus
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afauu, a 3aTeM HHTEPIPETHPOBATh
CBOH OTBeET.

CopepxarenpHo-MeTOAMYECKAss  JIMHUS — «Yucna WM BBIUMCIEHMSD — 3aBEpIIAET
(dopMHpOBaHHE HABBIKOB HCIOJIB30BAaHMS JICHCTBUTENBHBIX YHCEI, KOTOpOE OBLJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 0011ero oOpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBanus ocodoe
BHUMaHUE yjensiercss (pOpMHUPOBAaHUIO HAaBBIKOB pallMOHAIBHBIX BBIUMCIICHUH, BKIIOYAIOUIUX B
ce0s1 MCIONb30BAHKUE PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBIIOIHAThH
npUOIMKEHHBIE BBIYMCIIEHUS, OLICHUBATh YHCIIOBBIE BHIPAXKEHUS, pad0OTaTh C MATEMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOY4YarOUIMMCS MHOXECTBA HATypajbHbIX, LE€JbIX, PAMOHAIBHBIX U
JIEMCTBUTENIBHBIX YHUCEN JOMOJHSAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 3THx
MHOXECTB PacCMaTpPUBAIOTCSI CBOMCTBEHHBIE €My CHEIM(pHUUECKUe 3a/1a4H U ONEPaAIUH: JIeTICHUE
HAIIeJIO, ONEPUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, O0COOble CBOWCTBA
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUe ONepalty, a TaKKe H3BJICUCHHE
KOpHS  HAaTypaJlbHOM  CTEEeHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucel.  biaromaps
[OCJIEZIOBATEIbHOMY  PAaCIIMPEHUIO Kpyra MCIOJNb3yeMbIX UYHUCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMH MX TIPUMEHEHUS ISl PELICHUS PA3IMYHBIX 33729 (POPMUPYETCsl TPECTaBICHHUE
0 €JMHCTBE MaTeMaTHKH KaK HayKH U €€ poJi B IOCTPOESHUH MOJIEEH peabHOr0 MUpa, HIMPOKO
UCIIOJIBb3YIOTCS] 00001IEHHE U KOHKPETH3allHs.

JIunus «YpaBHEHUsI U HEPABEHCTBA» PEAJIU3YETCs] HAa MPOTSIKEHUM BCEro OOY4YEeHMs Ha
yYpOBHE cpeaHero oOmiero oOpa3oBaHMs, IIOCKOJIBKY B KaxJIoMm paszaene Ilporpammsl
IPEIYCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3ajad. B pe3ynbraTe oOydaromuecs: OBlIaJeBalOT
pasIMYHBIMM ~ METOJaMM  pEIeHMs] palMOHAIbHBIX, HPpALMOHAIBHBIX, [OKa3aTeIbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXe 3ajad,
coJepkaliux mnapamerpsl. l[lomyyeHHble yMEHHS HIMPOKO MCIONB3YIOTCS IMPH HUCCIEI0BAaHUU
(GyHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUN MPUKIIAAHBIX 33/1a4 U 337ay Ha HaXOXKAEeHUe
HauOOJIBIIMX U HAUMEHBIINX 3HauUeHUH (yHKUMU. JlaHHas coleprKaTelbHas JUHUS BKIIOYAeT B
cedst Takke (OpMUPOBAHHWE YMEHUM BBINOJNHATH pacuéTel Mo (opmynaM, HpeoOpazoBaHUs
palMoHAFHBIX, UPPANUOHATIBHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
coJepXkalux creneHd M Jjorapupmel. brmaromaps u3ydeHuio anreOpandeckoro Matepuana
OPOMCXOIUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIJICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIBHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeT 3pQGeKTUBHbIC HHCTPYMEHTHI JJIsl PELICHHsI MPAKTUUYECKUX M €CTECTBEHHO-
HaYYHBIX 3aja4, HarJSAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopnepxarenbHo-MeToanYecKass TUHUS «DyHKIMU U rpadUKU» TECHO MEpeIuieTaeTcs ¢
IpYrMMHU  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJBKY B  KakOM-TO  CMbIcIe  334aéT
NOCJIEAOBATENbHOCT, ~ M3yU€HUs MaTepuana. V3ydeHwe  CTENeHHOW, IOKa3aTelbHOM,
JOrapu(pMHUECKON M TPUTOHOMETPUUIECKUX (DYHKIUH, MX CBOHCTB M IpauKOB, UCIIOIb30BaHUE
GbyHKIUN Ui peuieHusl 3ajad M3 JPYTUX y4eOHBIX IMPEJAMETOB U PEalbHOM JKU3HU TECHO
CBS3aHO KaK C MaTeMaTHYE€CKUM aHaJIN30M, TaK U C pelIeHUeM ypaBHEHHH U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHMMaHUE yaensercs (OPMHUPOBAHMIO YMEHHUS BbIpaxaTb (GopMyIaMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJYYeHHbIE (DYHKIMH, CTPOUTH
ux Tpaduku. Marepuan STOH coiepKaTeNbHON JIMHMM HAlleJeH Ha pa3BUTHE YMEHHH U



HABBIKOB, MO3BOJIAIOIINX BbIpaXKaThb 3aBHUCHUMOCTH MEXAY BEIMYMHAMM B pa3Iu4HON (opme:
AHATUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero w3yueHume crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOMICHHIO W  KOHKPETHU3alluH,
MCIOJIb30BAaHUIO aHATIOTH.

CopepxarenbHas nuHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYr KaK MaTeMaTUYECKUX, TaK M MPUKIAJIHBIX 33/1a4, JOCTYIHBIX O0YYarOIIUMCS,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEACIIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD oA Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHus mpoueccoB. JlaHHas coaepkaTelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMaTHYEeCKHX MOJIENCH pealbHBIX CHUTYaluid, T03BOJISET
HAXOJWTh HAWIy4Ilee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIUAIBHO-I)KOHOMUYECKHUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTEeMaTHMYECKOIO aHaln3a CIOCOOCTBYET pPAa3BUTHUIO
abcTpakTHOrO, (HOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIMXCS Pe3y/IbTaTax, MOJYYEHHBIX B XOJIC PAa3BUTHS MAaTEMAaTHKU KaK HAyKH, U
00 UX aBTOpAXx.

CogepxartenpHO-MeTOAMYECKAs JHHHUS «MHOXECTBa U JIOTHMKa» BKIIOYaeT B cels
DJIEMEHTHI TEOPHH MHOXECTB W MAaTEMaTHYeCKOW JIOTUKH. TeOpeTUKO-MHOKECTBEHHBIC
MPEJICTABICHHUS TIPOHU3BIBAIOT BECh KypC WIKOJBHOW MaTEeMAaTHKH W TpeUIaraioT HamOoliee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BXHO JIaTh BO3MOXXHOCTh OOyYaromemMycss IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHMKH W WCIIONb30BaTh €ro JJIsS BBIPAXCHHUS CBOUX MbICICH. J[pyrum
BaXHBIM IPHU3HAKOM MaTEMaTHKW KaK HayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMUN ¥  CJE€IOBaHHE OMNpeAeNEHHBIM TpPaBUJaM IOCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTEMaTHYeCKOW JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO
MBIIUICHAS] 00YYarONINXCsI, MMO3BOJISIET UM CTPOUTH CBOW PACCYXJICHUS HA OCHOBE JIOTHUECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaTEMaTHYeCKOTr0  MOJCIUPOBAHUS, KOTOpPhICE  TPHU3BAaHBI  CIOCOOCTBOBATH
(OPMUPOBAHUIO HABBIKOB ITOCTPOCHHSI MOJCIICH pEealbHBIX CHUTYaIlud, HWCCIEAOBAHUS ITHX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HWHTEpHpeTaruu
MOJyUYEHHBIX Pe3yabTaToB. Takue 3aJaHus BIUIETEHBI B KaXABIH M3 PA3AE€NOB MPOTPAMMBIL,
MOCKOJIbKY BECh MaTepraji y4eOHOTO Kypca MIUPOKO UCTONIB3YeTCs IS PEIICHUS TPUKIIATHBIX
3amad. llpm pemeHWM peadpbHBIX MPAKTUYECKHX 3aJad  OOydYaromuecs pPa3BUBAIOT
HaOIOIaTEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpoOiemy. JledareapbHOCTh MO (HOPMHUPOBAHHIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPTaHU3yeTCs B MIPOIIECCe M3YUCHHSI BCEX TEM YIeOHOTO
Kypca «Anrebpa u Hayalla MaTeMaTHIeCKOTO aHAJIA3ay.

MECTO YYEBHOI'O IIPEIMETA
«AJITEBPA U HAYAJIA MATEMATHYECKOTI'O AHAJIN3A» B YYEBHOM IIJIAHE
Ha n3yuenue yuebHoro kypca «Anredpa 1 Hauanza MaTeMaTHYECKOTO aHAIM3a» OTBOJIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Henento), B 11 kmacce — 136 yvacoB (4 yaca B
HEJIETIIO).



COJAEP)KAHUE YYEBHOI'O ITIPE/IMETA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

10 KJIACC

Yucia 1 BBIYMCICHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaJbHON KU3HU.

JeiicTButenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApudmeTnyeckue
onepaluuy ¢ JCHCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHHI.

Crenens ¢ nenbiM nokasateneM. bunom Herotona. Mcnonb3oBanue noaxossuieit popmbl
3anyucy JEHCTBUTEIBHBIX YHCEN ISl PEIICHUs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHUS JaHHbIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM TIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C ACHCTBUTEIbHBIM
MOKa3aTeJIeM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATypATbHBIC JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnmecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEHICHUSI LENbIX U IPOOHO-pAIlMOHATBHBIX YPABHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IEepeMEHHOW. JleneHue MHOroudjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddurnuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIEHU U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHATBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUrOoHOMeTpudeckue (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKUX YpaBHEHHM.

Pemienne cucrem JNHMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €TI0
3HAUEHUs, IPUMEHEHNUE OIPENEIUTENS sl PELLICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEIH C TOMOUIBIO0 MaTPUIL U OINpeeTUTeNeH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOIIBIO YPaBHEHHMH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUII M HEPABEHCTB K DPELICHUIO MaTEMaTHMYECKHUX 3a7ad U
3aJa4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk dynkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus rpauKoB QYHKIUI.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTossHCTBA. UETHbie M HeuéTHhle QyHKUMHU. [lepuogmueckue ¢yHkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI (QpyHKIuU. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMH. DIIEMEHTapHOE UCCIIEOBAHUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS N-0il cTemeHu Kak (PyHKUIHUU OOpaTHOM CTENEeHU C HATypaIbHBbIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHUCJIOBOr'0 ApPryMEHTA.

QOyHKIMOHATBHBIE 3aBUCHMOCTH B pPEJIbHBIX MpoIeccax U siBIeHUsX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIENI0BAaTENIbHOCTH. VcToprs BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M SKCHOHEHUHAIbHBIM pocT. Yucno e. Popmyna CIHOXKHBIX POLIEHTOB.
Hcrnonbs30BaHue MPOTrpeccuu Ul pELIEHUS PEAIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W UX cBoiicTBa. ToOukM pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbyuknuii. CBoiicTBa (yHKIUN HENpPEepBIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB Uil pEUICHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMeTpUIECKU U HU3MIEeCKUil
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelnbHOH K rpaduky QyHKIUH.

[TpousBosHbIe 3neMeHTapHbIX QyHKIUH. [Ipon3BoHAas CyMMBI, TPOU3BEACHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julisd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.

11 KJIACC

Yuciaa 1 BLIYHCTICHUS

Harypanbupie u menbie uucia. [IpuMeHeHHWE NPU3HAKOB ACIUMOCTH IIENBIX YHCET,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJIO, anropuTMa EBKina s penieHus 3a1a4 B [eNbIX Yhcax.

KommiekcHple uymcna. AnreOpandeckas W TpUTrOHOMeTpuueckas (opmbl 3amucu
KOMILIEKCHOTO YHclia. Apu(MeTHdecKkue onepamnui ¢ KOMIUIEKCHBIMHU 4uciiaMu. M300paxkenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna Myaspa. Kopau n-oit ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
F€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C MOMOILBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILICHNUs TOKA3aTENbHbBIX U JIOrapu(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U  COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEeHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUW, CUCTEM U HEPABEHCTB K PEUICHUIO MATEMaTUYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pEIICHUS YpaBHEHUN H HepaBeHCTB. [paduueckue MeToabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB U PEATbHON KU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHne NPOU3BOIHON K HUCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIEr0 pPEHICHUS B MPHUKIAJIHBIX
3ajadax, JJIs OIpENesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuuil. [IpaBuna HaxoXAEHNS TEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue wWHTerpana JUisi HAXOXKJACHUS IUIOLaJed IJIOCKUMX (uryp u 00BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHA. MaTeMaTHuecKkoe MO/IeIMpPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 AJITEBPE U
HAYAJIAM MATEMATHYECKOI'O AHAJIM3A (YIJIYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpamIaHCKOro BOCHHUTAHUSA: CHOPMUPOBAHHOCTh I'PAXKAAHCKOW MO3HUIMU O0YyYaromerocs
KaKk aKTHMBHOTO M OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOINECTBa, IpPEJICTaBICHHE O
MaTeMaTHYECKUX OCHOBaX ()YHKIIMOHHPOBAHUS pPa3IUYHBIX CTPYKTYp, SIBJICHHUH, MpOIERyp



TpaXJIaHCKOTO OO0IecTBa (BBIOOPHI, OMPOCHl W JIPYroe), yMEHHWE B3aWMOJCHCTBOBATH C
CONHUAJIbHBIMA MHCTUTYTAMU B COOTBECTCTBUU C UX Q)YHKI_[I/IHMI/I 1 Ha3HA4YCHUECM,

2) [AaTPUOTHYECKOT0 BOCHUTAHUSI: CHOPMUPOBAHHOCTH POCCHMCKOW  Tpa)KTaHCKOU
UJICHTUYHOCTH, YBRKCHHUS K MPOLUIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH, IICHHOCTHOE
OTHOIIIEHHE K IOCTH)KCHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUHCKOW MAaTEeMaTHUECKOM IITKOJIBI,
UCTIOJIb30BAHUE ITUX AOCTIKEHHUN B IPYIHX HAYKaX, TEXHOJOTHSX, c(hepax SIKOHOMUKH;

3) AYyXOBHO-HPABCTBEHHOr0 BOCHUTAHUS: OCO3HAHUE JYXOBHBIX IICHHOCTEH POCCHHCKOTO
Hapona, cOPMUPOBAHHOCTh HPABCTBECHHOTO CO3HAHWS, STHUYECKOTO TOBEICHHUS, CBSI3aHHOTO C
NPaKTUYECKUM TNPUMEHEHHEM JIOCTHKCHUN HAyKH W JICATEIIbHOCTHIO YYEHOTO, OCO3HAaHUE
JUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTONYUBOTO OYIYyIIETO;

4) ICTETHYECKOT0 BOCIMHUTAHMS: OSCTECTHYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs ICTETUKY
MaTeMaTHYECKUX  3aKOHOMEPHOCTEH,  OOBEKTOB,  3alad,  pEIICHHH,  PaCCYXICHHIA,
BOCIIPUMMYHBOCTh K MATEMATUICCKUM aCIIEKTaM Pa3JIMYHbIX BHJIOB HCKYCCTBA;

5) ¢usnyeckoro BocmUTAHUA: CHOPMUPOBAHHOCTH YMEHHS NPUMEHSATH MaTEMaTUYCCKUE
3HaHUSl B MHTEpecax 370poBoro u OezomacHOro oOpasza »XKM3HH, OTBETCTBEHHOE OTHOILIEHHE K
CBOEMY 370pPOBbIO0 (3I0POBOE THTaHUE, COATAHCHUPOBAHHBIM PEXKHUM 3aHATUH W OTIbIXA,
peryiasipHasi (Qu3UYECKas aKTHBHOCTh), (U3UYECKOEC COBEPIICHCTBOBAHUE TMPH 3aHATHUSIX
CHOpTI/IBHO-03I{OpOBI/ITeJIBHOI71 JACATCIIBHOCTBIO,

6) TPy10BOr0 BOCIMTAHHUS: TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH TPYOJIO0HS, HHTEPEC K
pa3imyHbIM cepam MPohEecCHOHAIBHON JIESTEILHOCTH, CBS3aHHBIM C MAaTEMAaTUKOH H €€
NPUIOKCHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymedt mnpodeccuu u
PCAIN30BbIBATH COOCTBEHHEIE JKU3HCHHBIC IIJIaHBbI, TOTOBHOCTbH u CIIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSKCHUH BCEU KU3HU, TOTOBHOCTH
K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYCCKUX 3a/1a4 MATEMaTHYECKON HANIPAaBJICHHOCTH;

7) SKOJOTHYEeCKOr0 BOCHHTAHUSI: CHOPMHUPOBAHHOCTH SKOJIOTMYECKOW KYIBTYPHI,
IMOHUMAHHEC BJIWAHUA COLHAIBHO-DKOHOMHUYCCKUX IIPOLHCCCOB Ha COCTOSAHUC HpHpOI{HOﬁ n
COLMAIBHOM Cpebl, OCO3HAHHUE TJI00AIBHOTO XapakTepa SKOJIOTUIECKUX MPOOIIeM, OpUEHTAIUS
Ha MPUMEHEHNEe MaTEeMaTHUYeCKUX 3HAHWM IS pelieHus 3a1a4d B 00J1aCTU OKpPYKAIOIIEH cpepl,
TUTAHUPOBAHKE MOCTYIKOB U OLIEHKHU WX BO3MOXKHBIX TOCJEICTBUN JJIsI OKPY>KAIOIIEH CPEIbI;

8) 1UeHHOCTH HAYYHOr0 TO3HAHUS: c(OPMUPOBAHHOCTh ~ MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKH U OOIIECTBEHHON MPAKTHUKH,
MOHMMAaHUE MAaTeMaTH4YeCKOoW HayKu Kak cgepbl YelOBEYEeCKOW AeATeIbHOCTH, JTAaroB ¢
pa3BUTHSA W 3HAYUMOCTU MJI Pa3BUTHUS IUBWIM3AINH, OBJAJIEHUE S3bIKOM MAaTeMaTHUKU U
MaTeMaTH4YeCKOHU KYJ'II)TypOI\/JI Kak CpC€ACTBOM IIO3HAHWA MHpPA, TOTOBHOCTHL OCYIICCTBIIATH
MMPOCKTHYIO U UCCIICAOBATCIIbCKYIO ACATCIIbHOCTD HHANBUAYAJIBHO U B T'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePcAIbHbIE YUeOHbIe 1eCTBUS

ba3oBble JJornueckne geicTBUS:

® BBIIBIATH M XapaKTePU30BaTh CYIIECTBEHHBbIC NPHU3HAKUA MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHUH MEXIy TMOHATHAMHU, (OPMYIUPOBATh OMpPEACICHUS TOHATHH,
YCTaHABIMBATh CYIIECTBEHHBIN TMpH3HAK KiIaccu(UKAIMK, OCHOBAaHUS JUIsi 0000IeHUs U
CpaBHEHHUS, KPUTEPUHU TPOBOJUMOI0 aHAJIN3A;

® BOCIPHHHMATh, (OPMYIHUPOBATH W TPeoOpPa30OBBIBATH CYXKICHHS: YTBEpPAUTEIbHBIE H
OTpUIATENbHbIE, EANHIYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE,



BBISABIISITh MAaT€MaTHMYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M NPOTUBOpeuMs B (pakTax,
JAHHBIX, HAOMIONEHMAX W YTBEPXKICHHSAX, TMpeularaTb KPUTEPHHM IS BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

Jie7aTh BBIBOJABI C MCHOJB30BAaHMEM 3aKOHOB JIOTHKH, JETyKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

IPOBOUTH CAMOCTOSTEIILHO JOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEP)KICHUHN (TIPSIMBIE U OT
NPOTHBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, NPUBOAUTH MHPHUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJCHHUS U BBIBOJIBI,

BBIOMpATH CcrIoco0 pemieHus: yueOHo 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOoJIEe MOIXOMAIINI ¢ YIETOM CaMOCTOSTEIIBHO BBIICIICHHBIX KPUTEPHEB).

Ba3zoBrble ucciaenoBaresLCKue AeiiCTBHSA:

HCII0JIb30BaTh BOMPOCHI KaK HCCIICIOBATCIbCKHI MHCTPYMEHT ITO3HaHUsA, (OPMYJIUPOBATH
BOIPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUNE, MPOOJIeMy, YCTaHABIMBATh UCKOMOE W JaHHOE,
(GOopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHCHHCE,

MPOBOAWTh  CAMOCTOSTEIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, HCCJICIOBAaHUE 11O
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOr0 OOBEKTA, SBICHUS, IIPOIECCA, BHISBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, SIBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITEIILHO (OPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO pe3ysibTaTaM MPOBEASHHOTO
HAOJIFIO/ICHUS, WCCJICIOBAHUS, OLEHUBATh JOCTOBEPHOCTh IOJIYUYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M 000OIEHNIH;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIJIBHIaTh MPEINOI0KEHUA O
€r0 pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undpopmanmeii:

BBIBJIATH JePUIUTH MH(POPMAIUH, JaHHBIX, HEOOXOJUMBIX JJISl OTBETAa Ha BOIPOC M VIS
pelIeHMs 3a/1a9u;

BbIOMpaTh  MH(GOpPMAIMIO U3  HMCTOYHMKOB  PA3JIMYHBIX  THUIOB, aHAJIW3UPOBATh,
CHCTEMATH3HpPOBATh M HMHTEPIPETUPOBATh WH(POPMALHIO PA3IMYHBIX BUAOB H (GOpPM
NIPEJICTaBIICHHUS;

CTPYKTYpUPOBATh WH(POPMAIIHIO, TIPEJICTABIATE €€ B pa3IHMIHBIX (opMax, WILTIOCTPUPOBATH
rpaduvecKu;

OLICHWBATh HAA&KHOCTh HMHPOPMAUU IO  CAMOCTOSTENBHO  CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBePcAJIbHbIE YUeOHbIe JelcTBUS
Oomenue:

BOCIIPUHUMATh M (POPMYNHPOBATh CYKAEHHS B COOTBETCTBHHM C YCIOBUSIMHU U IENSMH
06HleHI/I$I, ACHO, TOYHO, 'PAMOTHO BBIPpAXATb CBOIO TOYKY 3PCHHA B YCTHBIX U TMCbMCHHBIX
TEKCTax, JaBaTb IMOACHCHHA II0 XOAY PCIICHHA 3ada4yrd, KOMMCHTUPOBATH HOJ'Iy‘-IeHHBIfI
pe3yIbTar;

B XO/e OOCYXICHUs 3a/aBaTh BOINPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, MPOOJIEeMBbI,
penraemMoi 3aqadu, BBICKA3bIBaTh WJIEH, HAIICICHHBIE Ha IMOWMCK PEIICHHs, COMOCTAaBIISAThH
CBOM CYXKIEHHS C CYXICHUSMHU JAPYTUX YYaCTHUKOB JUanora, oOHapyXUBaTh pa3inyue U
CXOJICTBO MO3MIINH, B KOPPEKTHO# popme HhopMyIupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;
NPpEACTABIATEL PE3YJIbTAaThl PCHICHUA 3aJadd, OKCIICPUMCEHTA, HCCICOOBAHHA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIEHHS € Y4YE€TOM 3a/Jay Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.



PeryasiTuBHble YHHBepPCcaJIbHbIe YUeOHbIE 1eiiCTBHUS
Camoopranusanus:

COCTaBIISITh IUIaH, AJTOPUTM pEHIeHMs 3a/Jayd, BBIOMpPATh CHOCOO pelleHus ¢ Y4ETOM
UMEIOUIUXCA  PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEM, apryMeHTUpOBAaTb U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM HH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:

BJIAJICTh HABBIKAMU [IO3HABATEJIbHOM pe(IeKCUM KaK OCO3HAHUS COBEPILAEMbIX JEHCTBUH U
MBICIIUTENIBHBIX IPOLIECCOB, HX pe3yJabTaToOB, BIAaJeTh CIOCOOAMU CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yiIbTaTa PEIICHUs MaTEMaTUUECKOH 3aauu;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTIYT BO3HHMKHYTb IIPHM PELICHMM 3aJadd, BHOCUTH
KOPPEKTHUBBl B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEIBbCTB, JAaHHBIX, HalJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSAM, OOBSICHATH MPUYNHBI JOCTHKCHHS
WIA HEJOCTHXKEHHsI Ppe3yJIbTaTOB [JESATEIbHOCTH, HAXOIUTh OIIMOKY, [aBaTh OLEHKY
npUOOPETEHHOMY OIIBITY.

CoBMecTHAA NeATENbHOCTD:

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIUBUAYaJIbHOH paOOThI HpHU
pelieHuy ydeOHBIX 3ajad, MPUHUMATh LEJb COBMECTHOM JAESTEIbHOCTH, IUIAHUPOBATH
OpraHM3alMl0 COBMECTHOM paboThl, pachnpenensTb BHIbI padOT, JOroBapuUBaThCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIbKUX JIO/IEH;
y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CYXIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBbI» U MHBIE), BBIIOJIHATh CBOIO YacTh pabOThl U KOOPAWHUPOBATh CBOM JEHCTBHS C
JPYTUMH 4I€HAaMH KOMAaH/bl, OIICHHBAaTh KAaueCTBO CBOErO BKJaJa B OOMIMHA HPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

NPEIMETHBIE PE3YJIbTATbBI
K xonny oOyuenus B 10 kJacce oOyd4aroIIMICS MOJYYUT CIEAYIOIIHE NpEeIMETHbIE

pe3ynbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayana
MaTEeMaTUUECKOI'0 aHAJIN3a:
Yuciaa 1 BLIYMCJIEHUA:

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAs MepuoanYecKas
Ipo0Ob, TPOLEHTHI, UPPALUOHAILHOE YHCIIO0, MHOXKECTBA PAIIMOHATBHBIX U JEHCTBUTEIBHBIX
YuCcesl, MOAYJIb IEUCTBUTEIBHOIO YUCIIA;

MPUMEHSTh IPOOH U MPOLEHTHI Ui PElIeHUs] MPUKIATHBIX 3a7ad U3 Pa3IMuHbIX OTpacie
3HAHUU U pEAIbHOM KU3HH;

MPUMEHSTh TPUOMIKEHHBIC BBIYUCICHUS, TMpaBUJa OKPYIJICHUS, MPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIIEHU;

CBOOOZHO OMEpPUpPOBATh TMOHATHEM: CTENEHb C IEeNbIM II0Ka3aTelieM, HCI0JIb30BaTh
MOAXOAANIYI0 (hOPMY 3aMHUCH JIEHCTBUTEIBHBIX YUCEN IS PEIICHUS MPAKTUYECKUX 3a7a9 U
MPEJCTABIICHUS JAHHBIX

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUUECKUN KOPEHb HATYpaJbHON CTENIEHH;
CBOOOIHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIIMOHAIBLHBIM MTOKA3aTeleM;

CBOOOMHO OMNEpUPOBATh MOHATUSAMHU: JorapudmM dUHCIa, NECATUYHBIE W HATypalbHBIC
aorapudmsr;



CBOGOI[HO OIICpHUpOBaATh IMOHATUAMU: CHUHYC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC 4YHCJIOBOI'O
apryMeHTa;
OIIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCUHYC M apKTAHI'C€HC YHCIOBOTO apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: TOXXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCUJIbHbBIE
YPaBHEHHUS U ypaBHEHUA-CIECICTBUS, PABHOCWIBHBIC HEPABEHCTBA,

IOPUMEHATh Ppa3IM4YHble METOAbl DEUICHHs palMOHAIBHBIX M JIPOOHO-PALIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATHSMM: MHOTOYJIEH OT OJHOW INEepPEeMEHHOW, MHOIOWIEH C
HeNnbMA KO3 GUIMEHTaMH, KOPHM MHOTOWIEHa, NMPUMEHATh JACJCHHEe MHOTowWwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJTHO ~ OINEPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHHH, MaTpHLa,
ONpEeAEIUTENb MAaTPULbl 2 X 2 U €ro reOMETPUYECKUH CMBICI, MCIOJb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Ui BBIYKACICHMS €r0 3HAYCHMs, NMPUMEHSTHh ONPENCIINUTENH I
pEILIEHUsI CUCTEMBI JINHEWHBIX YPaBHEHUM, MOJEIUPOBATh PEAJIbHbIE CUTYAllMH C TOMOILIBIO
CUCTEMBbI JIMHEMHBIX YPaBHEHUH, UCCIIEI0BAaTh TOCTPOCHHBIE MOJIENH C IIOMOILBIO MaTpULl U
olnpeaenuTeNel, THTEPIPETUPOBATh [TOJIyYE€HHBIN PE3yIIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa3oBaHMsl BbIPAKEHU;
BBIIIOJHATh  NpeoOpa3oBaHUSl  YMUCIOBBIX  BBIPAKEHUH, COJAEp)KAIIMX  CTEHNEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCTIOJIB30BaTh CBOMCTBA JOTapu(pMOB AJIsl TPpeoOpa3oBaHus JOorapu(hMUIECKUX BBIPAKCHUH;
CBOOOJHO  ONEpUpOBaTh  MOHATHAMHU: UppalMOHANIBHBIE,  IIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YpaBHEHHS, HAXOAWUTh HX PEHICHUS C TOMOIIBI0 PaBHOCHIIBHBIX
NIEPEXO0I0B WIN OCYILECTBIIASA IPOBEPKY KOPHEH;

OPUMEHSATh ~ OCHOBHBIE  TPUTOHOMETpHYECKHEe  (GOpMynbl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJHO ONEpUpOBaTh MOHSITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUIsl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,
MOJIEJIMPOBaTh pealibHble CHUTYallud Ha S3bIKE€ anreOpbl, COCTaBIATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCIOBHMIO 3a/ladyM, HMCCIEAOBATH IIOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUUHA U TPaPUKH:

CBOOOJTHO ONEepUpOBaTh MOHATHAMU: (DYHKIMS, CIIOCOOBI 3aaHus (YHKLUHU, B3aUMHO
oOpaTHble (YHKIMH, KOMIO3UIUSA QYHKIHM, rpaduK (YHKIHMH, BHINOIHATH dJI€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO ONEpUPOBAaTh TMOHATUSAMU: OO0JIACTH ONPEIENIEHUS M MHOXECTBO 3HA4YEHUM
GbyHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBaTh MNOHATUSIMM: UYETHbIE W HEUETHblE (DYHKIMH, NEPUOAUYECKUE
(GyHKLINHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl U MHHHUMYMbI (DYHKIHH,
HanOoJIbIlIee M HaMMEHblIIee 3HaUeHNEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: CTENEHHas (QYHKUUS C HATYpPaJbHBIM M LEJIBIM
nokasarenem, rpaduk cTeneHHON (PyHKUIMU ¢ HaTypaJlbHBIM U LEJbIM [TOKa3aTenaeM, rpapuk
KOpPHsI N-O CTeNeHN KaK PYHKIIMU 0OpaTHOW CTENEeHH C HAaTypaJIbHbIM IOKa3aTeseM;
OTIEpHPOBATh TOHATHSAMH: JIMHEHHAs, KBaApaTWYHAs W JPOOHO-TMHEWHas (YHKIHH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIeI0BaHUE U TOCTPOCHHUE UX TPaPUKOB;



CBOOOZHO OMEpUPOBATH MOHSATUSMU: TOKa3aTelnbHAas W JiorapupmMudeckas (yHKIUH, HX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pEIeHHs YpaBHEHUH;

CBOOOJHO OINEpPUPOBATH MOHATHSMH: TPUTOHOMETPHYECKAs OKPY>KHOCTb, OIIpe/eICHHE
TPUTOHOMETPUUECKUX (PYHKIIHI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh Tpa@uKu (QYHKIMNA A7 HCCIENOBaHUS IMPOLIECCOB U 3aBUCUMOCTEH Mpu
pellIeHnu 3a/1a4 U3 APYTrUxX y4eOHbIX MPEAMETOB U peasibHOM KU3HH, BBIpaXKaTh (HopMyliaMu
3aBUCUMOCTH MEXAY BETMYNHAMU;

Hayana MaTeMaTH4eCKOro aHaJIU3a:

CBOOOJHO OINEpPHPOBATh MOHATUSAMH: apUPMETHYEeCKas W TEeOMETPHUYECKas MpPOrpeccus,
OeckoHeuHO yOBIBalollasi reoMeTpUdecKasl MpOrpeccus, JMHEHHbIH U HKCIOHEHIMAIbHbIHN
pocT, hopMyia CI0KHBIX IPOLIEHTOB, UMETh IIPEICTABICHUE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCUU Ul PELIEHUs PealbHbIX 3a1a4 PUKIAJHOIO XapaKTepa;
CBOOOZHO  ONEpUPOBATh  IMOHATUSIMU:  IIOCIEIOBATENBHOCTh,  CIHOCOOBI  3aJlaHMs
[0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPAHUYEHHBIE IMOCJIEAOBATEILHOCTH, MOHUMATh
OCHOBBI 3aPOXKJICHHUSI MATEMAaTHUYECKOr0 aHAJIN3a KaK aHaJIN3a OECKOHEYHO MaJlbIX;
CBOOOJTHO ONEpUPOBaTh IMOHATHUAMHU: HENpepbIBHbIE (YHKLUHU, TOUYKU pa3pbiBa rpaduxa
¢yHKIMH, acHMOTOTH Tpaduka QyHKIHH;

CBOOOJTHO ONEpUpPOBATh MMOHATHUEM: (YHKLUS, HENpepblBHAS Ha OTpe3Ke, NPUMEHSTb
CBOWCTBA HETIPEPBIBHBIX (DYHKIWH ISl pEIICHHs 3a/1a4;

CBOOOIHO ONEPHPOBATH NOHATUAMM: II€PBast U BTOpast IPOU3BOAHbIE (DYHKIMH, KacaTeabHast
K rpaduKy yHKIUH;

BBIYUCIIATh IPOU3BOIHBIE CYMMBI, IPOU3BE/ICHHS], YACTHOTO U KOMIIO3ULIUH ABYX (PYHKIUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCTIOJIF30BaTh T€OMETPUUYCCKHUNA U (PU3UIECKUN CMBICI IIPOU3BOTHON JIJIsl pEIICHHS 3a/1a4.

MHo:kecTBAa U JIOTUKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU;
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJsl ONMCaHUs PeabHbIX MIPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;
CBOOOJHO ONEpPHPOBATH IOHATHAMM: ONpEAEICHUE, TEOpeMa, YypaBHEHHE-CIIEICTBHUE,
CBOICTBO MaTeMaTHYeCKOro OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCUJIbHBIE YpaBHEHUS U
HEPABEHCTBA.

K xoHny oOyuenus B 11 kJiacce oOyd4aroIIMiCs MOJYYHUT CIEAYIOIIHE NpEeIMETHbIE

pe3yabpTaThl IO OTACIBHBIM TeMaM pabouell MmporpaMmbl yueOHOTO Kypca «Anrebpa ¥ Havyaia
MaTEeMaTHUUECKOI'0 aHAJIN3a:
Yuciaa 1 BLIYMCJIEHUA:

CBOOOJIHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE ¢ II€JI0€ YHCJIO, MHOXECTBa
HaTypaJbHBIX M LENbIX YHCEI, UCIOIb30BaTh MPU3HAKU JETMMOCTH Leibix yucen, HOJ u
HOK natypanpHbIX uncen A pelieHus 3a1a4, IpUMEHATh anroput™ EBkinna;

CBOOOJHO OMEPHUPOBATH MOHITHEM OCTaTKa MO MOIYJIIO, 3alMCHIBATh HATypaIbHBIC YUCIIA B
Pa3IMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEPUPOBATh MOHATHAMH: KOMIUJIEKCHOE YHCIO M MHOXKECTBO KOMILIEKCHBIX
YHUCeN, TMPEACTaBIATh KOMIUIEKCHBIC YHCIIa B anreOpandeckod U TPUTOHOMETPUUYECKOU
dbopme, BBITIOTHATh aprU(PMETHUECKUE ONEpalliid ¢ HUMHA U W300pakaTh HA KOOPAMHATHOM
MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OIEpUpPOBaTh  MOHATUSAMHU: UppaLMOHAIIbHBIE, [IOKa3aTeNbHbIE U
ngorapuMuyUecKre HEPaBEHCTBA, HAXOAMTh HUX PEIICHHS C TOMOINbIO PAaBHOCHIBHBIX
IIEPEXO0/I0B;

OCYIIECTBIISITH 0TOOp KOPHEW MPH PEIIeHUU TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO ONEpUPOBATh TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IPUMEHATH
HeoO0XoauMbIe (POPMYIIBI AJISl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO OIEpPUPOBATh MOHATHSAMH: CHCTEMa U COBOKYIMHOCTb ypaBHEHUN U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBHUS, HAXOJAWUTh PELIEHUS CHUCTEMBl M
COBOKYITHOCTEH paIlMOHAIBHBIX, UPPALMOHAIBHBIX, MMOKA3aTENbHBIX M JIOTapU(YMUUIECKUX
YpaBHEHU U HEPABEHCTB;

pemiatb  palMOHAJbHBIC, HWpPPALMOHAIBHBIE, MOKa3aTeJbHBIC, JOrapu(pMHUUYECKHEe U
TPUTOHOMETPHUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TTapaMeTphl;
OPUMEHSATH TpaguuecKre METOIbI Ul PEICHUs] YpaBHEHUM 1 HEPaBEHCTB, a TaKXKe 3a7a4 C
napaMmeTpamu;

MOJIEJIMPOBaTh pEallbHblE CUTYallud Ha S3bIKE€ ainreOpbl, COCTaBIATh BBIPAKEHUS,
yYpaBHEHHUS, HEPABEHCTBA U MX CHUCTEMBI 10 YCIOBHUIO 3aJa4d, MCCIEI0BaTh MOCTPOCHHBIC
MOJIENIN C MCIIOJIB30BAHUEM alllapaTa ainreOpbl, HHTEPIPETUPOBATH IMOIYUYECHHBIN PE3yNIbTaT.

DyHKIUUHA U TPaPUKH:

CTPOUTH TpaPUKHd KOMIIO3WIMH (DYHKIUH C IOMOIIBI0 IJIEMEHTAPHOI'O HUCCIICOBAHHS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH T€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH;
CBOOOJHO OMEPUPOBATH MOHATUAMU: TPaPUKU TPUTOHOMETPUUECKUX (HYHKIIHUI;

NPUMEHSTh QYHKIUU AJIE MOJICTTMPOBAHUS U UCCIIEIOBAHUS PeaTbHBIX MPOLIECCOB.

Hayana MaTeMaTH4eCKOI0 aHAJINU3A:

UCMOJIb30BaTh MPOM3BOJIHYIO JUISL HCCIENOBaHMS (YHKUMHM HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXOJIUTh HauOoJblIIee U HAaUMEHbIlee 3HauUeHHs! () YHKIIMH HENPEPHIBHON Ha OTPE3KE;
UCIOJIb30BaTh MPOU3BOJHYIO JJIs1 HAXOXKACHUS HAMJTYYIIero pelieHus B IPUKJIaJHbIX, B TOM
YHCIie COMAIbHO-)KOHOMHUYECKUX, 3a/ladyax, JJIS ONPENEICHUs CKOPOCTH M YCKOPEHUS
nporiecca, 3alaHHOTO (GOPMYIIOi HiTH rpaduKoM;

CBOOOJTHO OTEPUPOBATh MOHATHUSAMHE: TIEpPBOOOpA3Hasi, ONPENeIEHHBId HHTETPajl, HAXOIUTh
NepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA ¥ BBIYHCIATH MHTErpan mo ¢opmyne HproToHa-
JletiOHmna;

HAXOJUTh IJIOUIA U IIOCKUX (PUTYP U 0OOBEMBI TEJT C TIOMOIIBIO HHTETpaa;

UMETh TPEJCTaBIEHHE O MaTeMaTHYeCKOM MOJCITHPOBAHWM Ha TPUMEpPE COCTAaBIICHUS
T depeHIMaIbHbIX YpaBHEHUH];

peuath MpUKIATHbIE 337aud, B TOM YHCIIE COLUATbHO-PKOHOMUYECKOTO U (hPU3MYECKOTrO
XapakTepa, CpeJICTBAMH MaTeMaTHYECKOro aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBanue pa3jaesioB
Ne Konrpoububie IIpakTuueckue (m¢pposbie)
U TeM MPOrpamMMbl Bcero
padoThI padoThI oOpa3oBaTe/bHbIE
pecypchbl
MHOXECTBO IEHCTBUTEIIBHBIX YACEIL. https://resh.edu.ru/subject/51/
1 | Mmuorounensl. PannonanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBbI JIMHEHHBIX YpaBHEHUM
9 Oynkuun u rpaguku. CreneHHas GyHKLIUSA C 12 1 https://resh.edu.ru/subject/51/
[EJIBIM [TOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0il CTETICHHU. 15 1 https://resh.edu.ru/subject/51/
WppaunoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1 https://resh.edu.ru/subject/51/
YpaBHEHHS
5 Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckne 18 1 https://resh.edu.ru/subject/51/
YpaBHEHHS
6  TpuroHomerpuueckue BbIpaKCHHs U ypaBHEHUS 22 1 https://resh.edu.ru/subject/s1/
7 TlocnenoBaTenbHOCTH U IPOIPECCUU 10 1 https:/iresh.edu.ru/subject/s1/
8  HenpepssHbie byrkmmm. [Ipon3sonHas 20 1 https://resh.edu.ru/subject/51/
9 TIloBropenue, 06001IeHNE, CCTEMATH3allMsl 3SHAHUH 5 2 https://resh.edu.ru/subject/s1/
OBLIEE KOJIHYECTBO YACOB 110 IIPOT'PAMME 136 10 0



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

11 KIIACC

KoauuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM NPOTrPaAMMBbI B Konrpoabusie IIpakTuyeckue (undpossbie)
cero padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
1 UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 27 1 https://resh.edu.ru/subject/51/
IIPOU3BOJHOM
2 TlepBooGpasHas 1 HHTerpai 12 1 https://resh.edu.ru/subject/51/
3 I'paduku TpuroHOMETpHUUECKUX (PYHKITHIA. 14 1 https://resh.edu.ru/subject/51/
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanunonaibHsle, NOKa3aTeIbHBIE U 24 1 https://resh.edu.ru/subject/51/
norapuMuYecKre HepaBeHCTBA
5 K OMITEKCHBIE UKCia 10 1 https://resh.edu.ru/subject/51/
6 HarypasbHble H Helble THcia 10 1 https://resh.edu.ru/subject/51/
7 CucreMsbl paliiOHaIbHBIX, UPPALUOHATBHBIX 12 1 https://resh.edu.ru/subject/51/
IIOKa3aTCJIbHBIX U J'IOl"apI/I(bMI/ILICCKI/IX ypaBHCHI/Iﬁ
8 3a7auu ¢ TapaMeTpamMu 16 1 https://resh.edu.ru/subject/51/
9 IToBTOpeHue, 0600IICHHE, CHCTEMATH3AIIHS 16 5 https://resh.edu.ru/subject/51/
3HAaHUU
OBIHIEE KOJIHYECTBO YACOB 110 I[IPOI'PAMME 136 10 0



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

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Tema ypoka KonrTpoabsubie IIpakTuueckue Aara uudposbie
Bcero U3y4YeHus
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl

1 MHOXxecTBO, onepaluy HaJ MHOXKECTBAMH U UX 1

CBOICTBa
2 | JImarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1

anmnapara Jjs pelleHus 3a1au

Panmonaneubie yncna. OObIKHOBEHHBIC U
4 necsaTudHBIC APOOH, TPOIICHTHI, 0ECKOHEYHEIC 1

MePUOINYECKHE IpodU

Panmonaneueie yncna. OOBIKHOBEHHBIE U
5  nmecATUYHBIE APOOU, MPOIEHTHI, 0ECKOHEUHBIE 1

MePUOINYECKHE IpodU
6 [Tpumenenue apodeii U MPOIEHTOB I PEeIICHUs 1

MIPUKJIAHBIX 3a/1a4
; [Ipumenenue apobeii U NPOIEHTOB I PEeIIeHUs 1

MPUKJIATHBIX 3a/1a4
8 JelictButensHble yncna. PanonanbHbie U 1

HppaIMOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ 1

JEHCTBUTENbHBIMU YU CIIAMU
10 Mopaynp A€MCTBUTEIBHOTO YHUCIIA U €TI0 1

CBOICTBA
11  IlpubnmxEHHbIC BRIYUCICHUS, TIPABUIIA 1




OKpYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa
BBEIYMCIICHUU

OCHOBHBIE METO/BI PELIEHUS LIENIBIX U IPOOHO-

12 paloHaIbHBIX YPABHEHUM U HEPABEHCTB

13 OCHOBHBIE METO/bI PELLIEHUS LIEbIX U IPOOHO-
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/BI PELICHUS 1IENIBIX U IPOOHO-
palMOHAaIbHBIX YPABHEHUN U HEPABEHCTB
MHorouieHsl OT OAHON NepeMeHHOU. [lenenue

15 MHoOrouseHa Ha MHOTOYJIEH C OCTATKOM.
Teopema besy

16 MHorouieHsl ¢ LeIbIMH KOAPPUIUEHTaAMH.
Teopema Buera

17 | Pemenue cucteM JIMHEHHBIX ypaBHEHUI

18 Pemenne cucteM JIMHEHHBIX ypaBHEHUIH
Martpuua cucTeMbl JIMHEWHBIX YPaBHEHUM.

19 Onpexnenurens MaTpUIBI 2X2, €r0
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Omnpenenurens MaTpULbl 2X2, €ro

20 reoMeTpHuYECKHIl CMBICT U CBOWCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens A peuieHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

99 Pemenue npukiaaHbIX 3a1a4 ¢ ITOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23 Pemenue npukiaaHbIX 3a1a4 ¢ HTOMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHUU




24

KonrponsHas pabdora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI JTMHEHHBIX
ypaBHEHU"

25

OyHK1WsA, c1ocoObl 3aJaHus () YHKITHH.
B3aumnuo o6parnbie ¢pynkumuu. Kommosurms

byHKIII

26

27

I'paduk Qyakuu. SnemeHTapHbBIC
npeoOpa3oBanus TpaguKoB QyHKIHNA

OGacTp onpeeneHus 1 MHOXKECTBO 3HAYCHUH
¢byukun. Hynu dynkuuu. [IpomexyTku 3Hak
MOCTOSTHCTBA

28

Yérubie 1 HeuéTHBIC GyHKIMU. [leproanueckue
¢bynkuuu. [IpoMexyTKu MOHOTOHHOCTH

byHKIIUN

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HaumeHblliee 3Ha4eHUEe QyHKINUN
Ha IPOMEXYTKE

30

31

Jluneitnas, kBagpaTU4Has U APOOHO-IMHEHHAS
byHKIIH

DneMEeHTapHOE UCCIEOBAaHUE U TOCTPOEHUE
rpaduKoB 3TUX HYHKLIUI

32

DneMeHTapHOe UCCIeI0BaHUE U IOCTPOEHUE
rpadukoB 3TuX QpyHKUNN

33

34

CreneHsb C ILETBIM TT0Ka3aTeaeM. buaom
Hrrotona

CreneHsb C ILETBIM TT0Ka3aTeaeM. buaom
HrroTtona

35

CrenenHast GyHKIHS C HATypaJIbHBIM U LIE€JIbIM




nokasareneM. E€ cBoiicTBa u rpaduk

Kontponbnas padota: "Crenennas Gynkmus. EE

36 .
cBolicTBa U rpaduk"

37 Apudmernueckuii KOpeHb HATYPATbHOU
CTEIIEHU U €ro CBOMCTBA

38 Apudmernieckuil KOpeHb HaTypaTbHOU
CTEIICHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
CoJIeprKallMX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAXKECHHIH,
coJiepKallluX CTENEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
CoJIep KallMX CTENEHHU U KOPHU

42 Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIICHHS UPPAIMOHATBHBIX YPAaBHEHHI

43 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
METO/bI PEIICHHS UPPALMOHAIBHBIX YPABHEHUI

44 WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/IbI PEIICHHS UPPAIMOHATBHBIX YPAaBHEHHI

45 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUHT
HPPALMOHATIbHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUT
HpPpALMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUH
WPPAIMOHATIBHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXOBI B PELICHUHT
HPPALMOHATIbHBIX YPaBHEHUN

49  CgoiicTBa u TpaduK KOPHS N-0i1 CTETICHU KaK




(byHKIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM
MOKa3aTeneM

CoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU KaK

50  ¢ynkuum 0OpaTHOM CTENEHU C HATYPATbHBIM
[I0Ka3aTeleM
Kontponbnas padota: "CBoiicTBa u rpadux

51 | xopns n-oit ctenenu. MppanuonaabHbIe
ypaBHEHUS"

59 CreneHb ¢ paliMOHAJILHBIM IOKa3aTeIeM U eé
CBOMCTBa

53 CreneHb ¢ palluOHAJIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

54 CreneHb ¢ paliMOHAJIBHBIM TIOKA3aTeleM U e
CBOMCTBA

55 Tloka3arenbHas (QyHKIHSA, €€ CBOMCTBA U rpaduk

56 Hcnons3oBanue rpadpuka GyHKIUU A5
peuieHusl ypaBHEHU I

57 Hcnonb3oBanue rpaduka GyHKIMM 115
peleHus ypaBHEHUH

58 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
peleHHs MOKa3aTeNbHbIX YPaBHEHHH

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
peIeHsI TOKa3aTeIbHBIX YPaBHEHHHA

50 IToka3zarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI
pelIeHHs MOKa3aTeNbHbIX YPaBHEHHH

61 KonTponbnas pabora: "[lokazarenbHast
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 | Jlorapudm uncia. CBoiicTBa Jiorapudma




63 Jlorapudm uncna. CBoiictBa norapudma 1

64 | Jlorapudm uncia. CBoiicTBa iorapudma 1

65 JlecsaTHuHbIC M HATypaJbHBIE JIOTAPU(MBI 1

66 JlecsaTHuHBIC M HATypaJbHBIE JIOTAPU(MBI 1

67 IIpeoOpa3oBaHue BbIpaXKeHUH, COAEPIKAILINX 1
sorapudmpl

68 [IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX 1
sorapupmMsbl

69 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX 1
norapu@mbl

70 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIMM 115 1
peleHus ypaBHEeHUH

73 Hcnonb3oBanue rpaduka GQyHKIMM 115 1
peleHus ypaBHEHUH
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE

74  MeTonbl perieHus! JorapuPpMUIECKUX 1
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75  MeTojbl penieHust JorapuPpMUIECKUX 1
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

76  MeTojbl pereHus JorapupMUIecKuX 1
YpaBHEHUH

77 | PaBHOCHJIbHBIE TIEPEXO/IBI B PEIICHUH 1




Jorapu(pMUUECKUX YpaBHEHUN

PaBHOCHIIBEHEIC NEPEXO0abl B pCHICHUUN

78 . 1
norapuMUYECKUX ypaBHEHUI

79 Kontponbnas padota: "Jlorapudpmuueckas 1
¢dbynkuus. Jlorapudpmudeckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC 1
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC 1
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84  ompeneneHue TPUTOHOMETPHUYECKUX (HYHKIIUI 1
YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85  ompeneneHue TPUrOHOMETPUUYECKUX (HYHKIIUMH 1
YHCIOBOTO apryMeHTa

86  OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87  OcHOBHbIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88  OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

89  OcHOBHBIE TPUTOHOMETPUIECKHE (HOPMYITHI 1

90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHUIN

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1

BBIPAYKECHH I




[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

92 . 1
BBIpKEHUN

93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKCHUI

94 | PemieHue TpUTOHOMETPUUYECKUX YPaBHEHUHN 1

95 Pemenue TPUrOHOMETPUYECKUX YPaBHEHUH 1

96 Pemenue TPUTOHOMETPUUECKHUX ypaBHEHUI 1

97 PemeHue TPUrOHOMETPHYECKUX YPaBHEHUH 1

98 Pemenue TPUrOHOMETPUUECKHUX ypaBHEHUI 1

99 PemeHue TPUrOHOMETPHYECKUX YPaBHEHUH 1

100 | Pemienue TpUrOHOMETPUUYECKUX YPABHEHHIA 1

101 KonTponbnas padora: "Tpuronomerpuueckne 1
BBIPQKEHUS M TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS

102 mocnemoBarensHOCTEN. METO MAaTEMAaTHUYECKOM 1
WHTYKITAH
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 | mocnenoBatenbHOCTH. McTOpus aHanmm3a 1
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 T'eomerpudeckas mporpeccus

106 beckoneuHo yObIBarolasi reoMeTpuiecKas 1
nporpeccus

107 CyMMa GeckoHEeYHO YOBIBaroIIeH 1
reOMETPHUECKON IPOTPecCuu

108 JIMHEHBIN 1 YKCIIOHEHIMAIbHBIA pocT. Yucio 1

e. @opMyIa CI0KHBIX MPOIICHTOB




JIMHENHBIN ¥ SKCIIOHEHUUAIIBHBIN pocT. Yncio

109 1
e. @opMyIa CII0KHBIX POLIEHTOB

110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS 1
peanbHBIX 3a/1a4 IPUKIIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locienoBarenbHOCTH U 1
nporpeccun”

112 HenpepsIBHBIC GYHKIINU U UX CBOICTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB 1
byHKIUH

114 | CpoiicTBa (yHKIIHI HETIPEPHIBHBIX HA OTPE3KE 1

115 CgoiicTBa (pyHKIMI HENPEPHIBHBIX HA OTPE3KE 1

116 Meroa MHTEPBAJIOB IS pELIEHUS HEPABEHCTB 1

117 Mertoa uHTEpBAJIOB JJis PELLIEHUSI HEPABEHCTB 1

118 Metoxa uHTEpPBAIOB AJIS pEIIEHUS] HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX (YHKIUI 1
IUISL peIIeHus 33124

120 [TpuMeHeHHne CBOWCTB HETIPEPBIBHBIX (YHKLUI 1
IUISL peIIeHus 3a/1a4

121 Tlepsas u BTOpas Npou3BOAHbIE QYHKIUN 1

122 OnpeﬂeneHHf, FeOMETPUUYECKUNA CMBICT 1
MTPOU3BOTHOM

123 OHpe,Z[CJ'ICHI/If:, (u3HUeCKUl CMBICT 1
MIPOU3BOIHOM

124 VYpaBHeHue KacaTelbHOW K TpaduKy QyHKIHH 1

125 VYpaBHeHue kacaTelbHON K TpaduKy QyHKIMU 1

126 IIpou3BoaHbIE HIEMEHTAPHBIX (HYHKIIMH 1

127 ' TIpowusBomHBIE dJIEMEHTAPHBIX (PYHKITHI 1




IIpou3BoaHast CyMMBI, IPOU3BEICHHUS, YACTHOTO

128 Ny 1
Y KOMIO3UIMH QyHKIIUH
129 [TpousBoIHAS CyMMBI, IPOU3BEICHMSI, YACTHOTO 1
Y KOMITO3UIIMH (QYHKINUN
130 [IpousBoHast CyMMBI, TPOU3BEACHHUSI, YACTHOTO 1
Y KOMIO3UIHMH DyHKIIUH
131 | KontposbHas pabdota: "IIpousBogHas" 1 1
132 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alus 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, cUCTeMaTH3alus 1
3HaHui: "Oynkun"
134 Uroroas KOHTpoJbHast paboTa 1
135 MHroroBas KOHTpOJbHAs padoTa
136 HOBTOPGHH@, 0000111eHHEe, CHCTEMATH3aIIUS 1
3HAHUU
OBIIEE KOJIHYECTBO YACOB 110 136 10

IIPOI'PAMME




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Tema ypoka KonrTpoabubie IIpakTuueckue Aara uu(poBbIe
Bceero H3y4YeHHsI
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl

1 [IpuMeHeHne npou3BOIHOM K UCCIETOBAHUIO 1

(yHKIIUI Ha MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne MPOU3BOTHOM K MCCIICTOBAHUIO 1

(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
3 [IpuMeHeHne Mpon3BOIHOMN K UCCIIETOBAHUIO 1

(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
4 [IpuMeHeHne Mpon3BOIHOMN K MCCIIETOBAHUIO 1

(GyHKIIUH HA MOHOTOHHOCTB Ml 3KCTPEMYMBI
5 [IpuMeHeHne npon3BOIHOMN K UCCIET0BAHUIO 1

(GyHKIII HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [IpuMeHeHne Mpon3BOTHOM K MCCIIETOBAHUIO 1

(yHKIIMI HA MOHOTOHHOCTB U 9KCTPEMYMBI
7 HaxosxaeHre HanOoJIbIIET0 U HANMEHbBIIIETO 1

3HAYEHMS HEMPEPHIBHON (YHKIIUU HA OTPE3KE
3 HaxoxxaeHre HanOobIIIero 1 HAMMEHBIIIETO 1

3HAYEHUS HEMPEPHIBHOM (PYHKIIUU HA OTpE3Ke
9 HaxosxaeHre HanOoJIbIIEr0 U HANMEHbBIIIETO 1

3HAYCHHS HEMPEPHIBHON (PYHKITNN HA OTPE3KE
10 HaxoxxaeHre HanOobIIIero U HAMMEHBIIIETO 1

3HAYCHHS HEMPEPBIBHON (PYHKITUN HA OTPE3KE
1 HaxoxxaeHrne HanOoJIbIIIero U HAMMEHBIIIETO 1

3HAYEHUS HEMPEPHIBHON (PYHKIIUU HA OTpPE3Ke
12 HaxoxngeHne HanOONBIIEr0 U HAUMEHBIIIETO 1




3HA4YEHUs HETPEPHIBHON (PYHKIIMH HA OTPE3KE

[IpuMeHeHne MPON3BOTHOM JIJIs1 HAX 0K ICHUS

13 HaWIY4IlEro peleHus B IPUKIIaJHbIX 3a7a4ax

14 [IpumeneHue mpoOU3BOTHON I HAXOXKACHUS
HAWTYYILIEro peleHus B IPUKIaTHbIX 3a7a4ax
[IpumeneHne npou3BOIHOM ISl OIIPEACIICHUS

15 ckopocTu U yCKOpeHHUsl mpolecca, 3aJaHHOTO
dbopmyoit unu rpadpukoMm
[IpumeneHnne npou3BOIHOM ISl OIIPEACIICHUS

16  ckopoCTH M yCKOpEHUs Ipolecca, 3aJaHHOTO
dbopmyItoit wiu rpaduKkoM

17 Kommno3unus ¢yHKIMI

18  Kowmmoszunus GyHKImiA

19 Kommno3urus ¢yHKIHI

20 I'eomeTpuueckue o6pa3sl ypaBHEHUH Ha
KOOPJAWHATHOM TUIOCKOCTH

21 I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJMHATHOM TNIOCKOCTH

99 KontponsHas padora: "HccrnenoBanue GyHKIMIMA
C TIOMOIIBIO MPOU3BOIHOM"

93 [lepBoobOpazHas, OCHOBHOE CBONCTBO
NEepPBOOOPA3HBIX

24 [TepBooOpazHbIe AIeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0Xk/1€HNS IEPBOOOPA3HBIX

o5 IlepBooOpazHbIe AIeMEHTAPHBIX (DYHKIHHA.
[IpaBuiia HaX0XACHUS IEPBOOOPAZHBIX

26  Huterpan. ['eomeTpudecKuii CMBICII HHTETpaa




Beruncnenue onpenesnéHHoro MHTerpaa 1no

27
dhopmyne HeroTona-JleiioHuma

28 Beruucnenue onpenenéHHoro MHTerpaa 1no
dopmynie Hetotona-Jleiioauma

29 [IpuMeHeHMe UHTErpana A1 HaXOXKACHUS
IUI0IIAAEH IIOCKUX GUryp

30 [IpumeHneHue nHTerpana s HaxoXKIACHUS
00BbEMOB IreOMETPUYECKUX TEI

31 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU

39 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH
MatemaTuueckoe MOJEINPOBAHUE PEATIbHBIX

33 mporeccoB ¢ moMoIbko AudQepeHIraTbHbIX
ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

36 Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U
rpaduxu

37 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U
rpaduxu

38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

39 Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U
rpaduxu

40  Ot6op KOpHEH TPUTOHOMETPUUECKHUX




YPAaBHEHUH € ITOMOIIBI0 TPUTOHOMETPUYECKON
OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKUX

41 ypaBHEHMI C TOMOULIBIO TPUTOHOMETPUUYECKOM 1
OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 | ypaBHEHHUH C IOMOIILIO TPUTOHOMETPUUCCKOM 1
OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

43  ypaBHEHHI C TOMOUILIO TPUTOHOMETPUUYECKOM 1
OKPYKHOCTH

44  PelnieHue TPUTOHOMETPUUYECKUX HEPABEHCTB 1

45 | PemieHre TPUTOHOMETPUYECKUX HEPABCHCTB 1

46  PemreHue TPUTOHOMETPHUECKUX HEPABEHCTB 1

47  PemieHue TpPUTOHOMETPUUYECKUX HEPABEHCTB 1
KontponsHas padora: "['paduku

48  TpUrOHOMETPHUYECKHX (YHKLUH. 1
Tpuronomerpuueckre HepaBeHcTBa"

49 OCHOBHBIE METOJIBI PEIIECHHSI TOKA3aTEIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METOJIBI PEIICHHSI TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEeLICHUS JIOrapu(PMUUECKUX 1

HEPaBEHCTB




OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUUECKUX

54
HEPaBEHCTB

55 OCHOBHBIE METOBI PELICHUS JIOTAPUPMUIESCKIX
HEPaBEHCTB

56 OcHOBHBIE METOBI PELIECHUS JIOrapu(PMUIECKIX
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEUICHUS UPPAIITOHATIBHBIX
HEPaBEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS UPPALITOHATIBHBIX
HEPaBEHCTB

59 OCHOBHbBIE METO/IbI pEIEHUS UPPALIMOHATIBHBIX
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PELICHUS UPPALTTOHATIBHBIX
HEPaBEHCTB

61 I'paduueckue MeToabI pEeIICHUS
HPpAIMOHATIBHBIX YPaBHEHUN

62 I'padmyeckue MeToAbI pemieHus
HPPALMOHATIbHBIX YPaBHEHUN

63 I'paduueckue MeToab! pemeHns MoKa3aTeIbHbIX
YpaBHEHUU

64 I'padmyeckue MeToABI pelieHus MoKa3aTeNbHbBIX
HEPaBEHCTB

65 I'padmyeckue MeToAbl pereHus
norapuMUYECKUX ypaBHEHUI

66 I'paduueckre MeToabI pEeIICHHS
Jorapu(MUIECKUX HEPABEHCTB

67 I'padmyeckue MeToAbI perieHus

Jorapu(MUUECKUX HEPABEHCTB




I'padmyeckue MeToAbI pelieHUs OKa3aTeIbHbBIX

08 1 Jlorapu()MU4YecKUX ypaBHEHUI

69 I'padrueckue MeTObI PELICHUS TOKA3aTEIbHbIX
1 Jlorapu()MUYECKUX ypaBHEHUH

70 I'padrueckue MeTo bl PELIEHUs IOKA3aTENbHbIX
1 JIorapu()MUYECKUX HEPABEHCTB

71 I'paduueckue METOBI PEHICHHUS TOKA3aTEIbHBIX
U JIorapu()MUYECKUX HEPABEHCTB
KonTponbnas padora: "UppannonanbHele,

72 | moKa3zarenbHBIC U JIOTAPUPMUICCKIEC
HepaBeHCTBa"
KommiekcHble uncna. Anrebpandeckas u

73  TpuroHomeTrpuueckas GOpMbI 3aIUCH
KOMIUIEKCHOTO YHCIIa
KommnnekcHble uncna. Anredpandeckas u

74  TpuroHomMerpuyeckas GopMbl 3aIIUCH
KOMIIJIEKCHOTO YHCIIa

75 Apudmerndeckue onepaniy ¢ KOMIICKCHBIMH
qHCIaMA

76 Apudmernaeckue onepaniy ¢ KOMIICKCHBIMH
qHCIaMA

77 N300pakeHre KOMIUIEKCHBIX YnCell Ha
KOOP/AMHATHOH MJIOCKOCTH

78 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopuu n-oii crenenu u3




KOMIIJICKCHOT'O YHncCJia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA

81 pemeHust GU3MYECKUX U FTeOMETPUIECKUX 3a/1a4

82 | KontposbHas pabota: "KomruiekcHbie uyncna"

83 HarypanbHble U 1eNbIe Ynciaa

84  HarypanbHble U 1IeNbIe YUCiIa

85 [TpumMeHeHne TPU3HAKOB IETMMOCTH IEITBIX
qHCcen

86 [IpuMeHeHne NPU3HAKOB IETUMOCTH LIEIIbIX
qucen

87 [IpuMeHeHne NPU3HAKOB IETMMOCTH LEIIbIX
yucen: HOJl u HOK

88 [TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX
gucen: HOJl m HOK

89 [IpuMeHeHne TPU3HAKOB JIETUMOCTH LIENbIX
YHCeN: OCTaTKU MO0 MOYJIIO

90 [TpuMeHeHne NPU3HAKOB IETUMOCTH LIENBIX
YHCeN: OCTaTKU IO MO0
[TpuMeHeHne TPU3HAKOB IETMMOCTH IIEITBIX

91 | uwmcen: anroput™ EBKima Uit pemieHus 3aaa4q
B I[EJTBIX YHCITaX

92  KonrtponbHas pabora: "Teopus nensix yucen"

03 Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIICICTBHS

95 | OcHOBHBIE METOJIbI PELICHHSI CUCTEM U




COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

96

97

OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEH UPPALMOHAIIBHBIX YPaBHEHUN
OCHOBHBIE METOBI PEIIECHUS CUCTEM U
COBOKYITHOCTEH IIOKa3aTeJIbHBIX YPaBHEHUN

98

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUI

99

100

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu()MUIECKUX YpaBHEHHHA

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUYECKUX YPAaBHEHHIA

101

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYECKUX 3ajad U 3ajiad U3 pa3iIMuHbIX
oOyacTell HayKH U peaJibHOM JKHU3HH,
MHTEPIIPETALMS TOJIYYEHHBIX PE3YJIbTaTOB

102

[IpuMeHeHne CUCTEM K pELIEHUIO
MaTeMaTHUYeCKUX 3ajad U 3ajjad U3 pa3iIMyHbIX
oOyacTell HayKH U peaJibHOM JKU3HH,
MHTEpIpEeTaIHs TOTYYEHHbBIX PE3YJIbTaTOB

103

[IprMeHeHrne HEpAaBEHCTB K PELICHUIO
MAaTEMAaTUUYCCKHX 3aJlad U 3aaa4 U3 pa3JInIHbIX
oOyacTell HayKH U pealibHOM JKU3HH,
HHTCpIpCTAlUA ITOJTYUCHHBIX PE3YJIBTATOB

104

105

Konrtponshas pabdora: "Cucremsl
paloHaIbHBIX, UPPALMOHABHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIEcKux
ypaBHEeHUH"

PannonaneHbIE ypaBHEHMS C TapaMeTpaMu




106

PannonasibHbple HEpaBeHCTBaA ¢ apaMeTpamMu

107 PamumoHaibHBIC CHCTEMBI C TApaMeTpaMu

108 HppaumoHansHble YpaBHEHUS, HEPABEHCTBA C
rnapameTpamu

109 MW ppamuoHanbHbIE CUCTEMBI C ITApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 Tloka3arenbHbIE CUCTEMBI C TTapaMeTpamMu

112 Jlorapudmuueckue ypaBHEeHHUs, HEPABEHCTBA C
napameTpamu

113  Jlorapudmuveckue CUCTEMBI C TapaMeTpaMu

114 Tpuronomerpuieckre ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrne HepaBeHCTBA C
napameTpamu

116 TpuroHOMeTpHUYECKHE CUCTEMBI C TTapaMeTPaMH
[TocTpoeHue u ucciae10BaHNEe MaTeMaTUYECKIX

117 wmopeneit peadbHbBIX CUTYaIlUi C TTOMOIIBIO
YPaBHEHUH € ITapaMeTpamu
ITocTpoeHue u uccie0BaHNE MaTEMaTHYECKUX

118 mopeneii pealbHBIX CUTYalMH C TTOMOIIBIO
CHCTEM YpaBHEHHUI ¢ mapameTpamu
[TocTpoeHwne u rcciae0BaHNEe MaTEMAaTHIECKIX

119 wMopeneii pealbHBIX CUTYalMH C TTOMOIIBIO
CHCTEM YpaBHEHHUI ¢ mapameTpamu

120 ' KonTtponbHas padoTa: "3amaun ¢ mapamerpamu’

121 TloBTOpenwue, 00600IIEHUE, CUCTEMATH3AIUS




3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL

122
3HaHui: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3 AL
3HaHuii: "YpaBHeHnus. Cuctembl ypaBHEHUN"

124 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBeHncrna"

125 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHuii: "HepaBencrna"

126 [ToBTOpeHnue, 060061IeHNE, cUCTeMaTH3alus
3HaHuii: "HepaBencrna"

127 [ToBTOpenue, 0000IIEHNE, CHCTEMATH3AIHS
3HaHuii: "[IponsBoanas u e€ npumeHeHue"

128 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "[Ipon3Boanas u e€ npumeHeHue"

129 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A
3HaHui: "VIHTErpan u ero npumMeHeHue"

131 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs
3HaHui: "Oynkun"

132 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIlUs
3HaHui: "Oynkun"

133 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHuil: "OyHkuun"

134 Wrorosast KOHTpOJIbHAs paboTa

135 MHrorosast KOHTpOJIbHAS paboTa




136

[ToBTOpEeHME, 006001IeHNE, CHCTEMAaTH3 Al
3HAHUH

OBIIEE KOJIHYECTBO YACOB 11O
IIPOI'PAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






