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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa W Hayajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpEeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUYnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKia/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA Pa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHall3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYaroUIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENICH PEeaJbHbIX CUTYAIllUH,
UHTEpPHpPETallMd  TOJYyYEHHBIX  PEUICHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

YyeOHblld Kypc 00J1aJaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JeATeIIbBHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTPAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKUIMU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauaina
MaTeMaTU4eCcKoro aHanu3a», «MHo)kecTBa H JIoTHKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JMHUM HW3Y4alOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusI Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEMaTHYECKUM anmapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJIeJh peajbHOM
CUTYalluH, PUMEHATh 3HAHUS, MOJYYCHHbIC MTPU U3YYEHUH Y4EeOHOTO Kypca, JUIs
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
Ha4yaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATBHBIX BBIUMCICHUM, BKJIIOYAIOMINX B CEOS MCHOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHbIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, O0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METHIECKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHS HATYpabHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YyeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELICHUsS Pa3iNyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IUHCTBE MATeMAaTHKH KaK HayKd U e€ poJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKPETH3AIHSI.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasaene IIporpaMMbl MPEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAAEBAIOT PA3IMYHBIMH METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPPAalMOHATIbHBIX, MOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepKaimx mnapamerpsl. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEHICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
JlannHast copep:karenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKKe BBIPAKECHUM,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (QopMamMu,  MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOoIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJbHOM JIMHUM HAIleJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJISIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4Hoil dopme: aHATUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUM.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHalin3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHX, TaK W MPUKIAJHBIX 3a/ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAUEHUA, BBIYUCIATH MUIOManun (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaepkareibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUW pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopepxxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOoruku. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATh €r0 JJisi BHIPAXKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKONM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIECIMPOBAHUS, KOTOpPhIE MPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIENEeH peabHBIX
CUTyalluii, WCCIEeNOBaHUS S3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTpaMMBbI, IOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OceckoHeuHble Tnepuoanueckue npoou. IIpuMmeHeHue npoOeit U MPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJKA U OLICHKA PEe3yJIbTaTa BEIUYMCICHUH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosAIEeH (GOpMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajabHON CTEIICHH M €T0 CBOMCTRA.

CreneHb € palMOHAJIBHBIM IOKa3aTeleM H €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa norapupma. J[leciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHNS 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEeH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
ko3 dunmentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUN, COACPIKAIINX CTETICHN U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YpaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pereHus

Jorapu(PpMUYECKUX YpaBHCHUH.
OcHoBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWU. PellleHHe NpHUKIagHBIX 3a4a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHEeHHE ypaBHEHHI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3MyHbIX 00JIacTeil HayKu U peasibHOMU
KU3HU.

DYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus (yHKIUU. B3aumHO o00paTHbBle (QYHKIHH.
Kommnosumms pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB GyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaJpaTU4YHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHas (yHKLMS ¢ HATypaldbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHUH.

Tpuronomerpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMeHTa.

@OYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Hauvaja MaTeMaTH4eCcKOro aHajimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YECKON UHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NIOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHajdu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHno yobiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOrpeCcCrr. JINHENHBIA U 3KCIOHEHIMATBHBINA POCT. Uncino e. @opmyia ClI0KHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIecKui u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEACTBHE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3a/1ay B LEJbIX YHCIIAX.

KoMmmnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau n-o¥i cTeneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBUSI. PABHOCHIIbBHBIE HEPABEHCTBA.

OTOop  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 Pa3IuYHbIX Oo0JacTed HayKh M peajbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelieHUs YpaBHEHM W HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMpPHU PEUICHUHU 3aad U3 JPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajansa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUH
HEIMpEePbIBHON (YHKIMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hetorona-JleiOuua.

[Ipumenenue wHTErpanga I HAXOXKIACHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Ipumepsl pemenunit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YpPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yUJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHUE JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO TMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0OPOBbIO (3I0POBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUH U
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAaHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEeC K
pazmuuHbiM  chepaM  NPOodEeCCHOHAIBHOM  JESITEIBLHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeannu3oBBIBATH COOCTBEHHBIC IKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’Karoliel cpenpbl, IJIaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH KakK c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB €&
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIUBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble Jjoruvyeckue eiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKaIUH,
OCHOBAaHMSI 1711 0000ILIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEPAMUTEIIbHBIE U OTPULATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTb BBIBOABl C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKIACHUI
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh APITYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpaTh CcMmoco0 pemieHuss ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoyiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOATEIbHO BBIIEJIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKHI WMHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh UCKOMOE W JAaHHOE, (pOpMHpOBaTH TMIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MpoIliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMMU, SBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOLlEcCa, a TakKe BbBIABUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JJIsI pEUICHUS 3a]1auu;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO PA3NIUYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYPHUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJLTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI MU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH IOJYYEHHBIN pE3yJIbTAaT;

B X0/ie 00CYXXJIeHUs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOUCK
pEelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3ULIMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPEe3eHTAlUU U OCOOEHHOCTEN ayJUTOpPHUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIEe AeHCTBUS



Camoopranusanus:

COCTaBIISATH IJIaH, aITOPUTM PEIICHUs 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedyieKCHMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiarh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIMIOJHATH CBOK 4YacTh palbOThl U
KOOPAMHUPOBATh CBOU JACHCTBHUS C JIPYTMMHM YJI€HAMH KOMAaH[bl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOyuyenus B 10 kiacce oOyyaromuics TOJYYHUT CIEAYIONIUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucsaa v BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoauyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHAIIBHOE YHCIIO, MHOXECTBa
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHLHOTO YUCIIA;

MPUMEHSITh JIPOOM W TIPOLIEHTHI ISl pEelIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BBIUMCIICHUS, TIPABUJIA OKPYTICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYMCIICHUI;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUM KOPEHb HATYpaJIbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAH['€HC, KOTAHIEHC
YHMCIIOBOIO apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUS
HEPAaBEHCTB;

cBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOH,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMu, KOPHH MHOTOWIECHA, MPUMEHAThH
JIeJIeHMe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBaTh MOHATUSMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpeaenuTeNs 2 X 2 Juisl BBIYMCICHUS €ro 3HAYEHUS,
OPUMEHATh ONPEAEIUTENIN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH NOJIYUCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIBHBIM IIOKA3aTeeM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKECHHI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMHuUecKre ypaBHEHUs, HAXOAUTh UX PELICHHS C ITOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKUX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KoMmmo3umus GyHKuud, rpaduk GyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeo0pa3oBanus rpaduKkoB QyHKIINIA;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUN PYHKUINU, HYJIH QYHKIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepuoInYecKue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMSI C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypalbHbIM U ILEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JPOOHO-IMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHas M JorapupMuyueckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA IS PEIICHUS
YPaBHEHHU;

CcBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHHEe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJIsI  MCCIEAOBAHMS IPOLIECCOB U
3aBUCUMOCTEN MpH PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXXaTh (HOPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Havana MmaTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU IS PEIIEHUs peajbHBbIX 3aJad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMMU: MOCIEIOBATEIILHOCTD, CIIOCOOBI 3a/1aHUS
MOCIIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKIMH, aCUMIOTOTHI rpaduka QyHKINHY;

CcBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IMPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOIHON i
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaldud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CcBOOOZHO OIEpPHPOBATh TMOHATHUSMU: OIpEAEICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThbl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa ¥ Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa ¥ BBIYMCICHUSA:

CcBOOOIHO OMNEpUpOBaTh MOHATUSIMHU: HATypalbHOE U 1LIEJIO0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTU
uenbix yucen, HOJl n HOK HaTypasibHBIX uMcen sl peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuaa;

cBOOOZIHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBIMOIHATH apu(PMETHUECKUE OTEpalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKa3aTeIbHBIC H
JorapuMUYECKHe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, II0OKa3aTeJbHbIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ71a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDQKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aireopsl,
MHTEPIPETUPOBATH OJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS 1 CBOMCTB KOMIO3UIUY JIBYX (hYHKIIHIA,

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHSTHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynxmi;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauaysa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAUCHUs (DYHKIIUH HEMPEPHIBHOU Ha
OTpE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIEr0 pPEIICHUS B
MPUKIAOHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadvax, i
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYHUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MNpHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COIUATbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
MHO0keCTBO JeHUCTBUTEILHEIX YUCEI.
Muorouinensl. PaninoHansrHble YpaBHEHUA U
1 H 5 yp 24 1 2 https://resh.edu.ru/
HepaBeHCTBA. CHCTEMbI IMHEHHBIX
ypaBHEHUH
Oyuknuu v rpadukn. CreneHHas GyHKITUS C https://resh.edu.ru
2 i P ) i 12 1 2 https://urok.apkpro.ru/
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ApudpmeTrueckuil KOpeHb N-Oi CTENEHU hutpeiffresbcdu.u
3 I/Ip p ) 15 1 1 https://urok.apkpro.ru/
PPallMOHATLHEIC YPABHCHHA http://www.allmath.ru
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1 1 https://resh.edu.ru
ypaBHEHUS https://urok.apkpro.ru/
5 Jlorapudmuaeckas GpyHKIMS. 18 | ) https://resh.edu.ru
Jlorapudmuueckue ypaBHEHUS https://urok.apkpro.ru/
TpuroHoMeTpruecKue BeIpAKEHUS U https://resh.edu.ru
6 p p p 22 1 2 https://urok.apkpro.ru/
YPaBHCHIA http://www.allmath.ru
7 ITocenoBaTeEIbHOCTH U IPOrPECCUNA 10 1 1 hups://resh.eduru
a porp http://www.allmath.ru
https://resh.edu.ru
8 HenpepeoiBabie pynkiuu. [IponszBoanas 20 1 1 https://urok.apkpro.ru/

http://www.allmath.ru




[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHUHI

https://resh.edu.ru
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http://www.allmath.ru
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| HccnenoBanue HyHKIHIA C TTOMOIIBIO ” | ) https://resh.edu.ru
MPOU3BOAHOMN http://www.allmath.ru
2 [TepBooOpasHas u uHTErpa 12 1 1 https://resh.edu.ru
I'paduxu TpuroHOMeTprYeCKIX QyHKIUN hutps://resh.cdu.ru
3 T - ' 14 1 2 https://urok.apkpro.ru/
PUTOHOMETPUYECKHUE HEPABEHCTBA http://www.allmath.ru
WppaumnonanbHble, NOKa3aTeIbHbIE U htposirsldu.r
4 PP ’ 24 1 3 https://urok.apkpro.ru/
norapuMUUecKre HePaBeHCTBA http://www.allmath.ru
5 KommiekcHbie unucna 10 1 1 http://www.allmath.ru
HarypanbsHsle u nensie yucna 10 1 1 https://resh.edu.ru
Cucremsl palluOHAIBHBIX, HPPAITTOHATBHBIX https://resh.edu.ru
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKuX 12 1 1 https://urok.apkpro.ru/
YpaBHEHUI http://www.allmath.ru
https://resh.edu.ru
8 3aza4yu ¢ napaMmeTpamu 16 1 1 https://urok.apkpro.ru/
http://www.allmath.ru
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS hutps://resh.cdu.r
9 P ’ ’ 16 2 https://urok.apkpro.ru/
SHatH http://www.allmath.ru
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos
Ne DJIeKTpPOHHbIe HH(ppoBbIe 00pa3oBaTelbHbIE
w/n Tema ypoka Beero Kontpoabnubie IIpakTunyeckue pecypehI
padoThI padoThI
[[MHO>K€eCTBO, ONepaliy HaJl )
1 . 1 https://resh.edu.ru/subject/lesson/4726/start/198194/
MHO>XECTBAMU U UX CBOMICTBA
https://resh.edu.ru - Poccuiickast aneKTpoHHAs
2 Huarpammsl Ditnepa-Benna 1 Koia https://urok.apkpro.ru/ - bubnuoreka
HOK
[IpuMeHeHne TeopeTUKO-
3 MHO>XECTBEHHOI'0 arapara 1 https://resh.edu.ru https://urok.apkpro.ru/
JUTSL pelieHus 3a/1a4
PaunonaneHblie yncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
4 JIpoOH, TIPOLICHTHI, 1 https://resh.edu.ru https://urok.apkpro.ru/
OecKOHEUYHbIE IEPUOANYECKUE
Ipobu
PaumonaneHble yncna.
OOBIKHOBEHHBIE U JIECSITUYHBIC
5 JpoOH, TIPOLICHTHI, 1 https://resh.edu.ru https://urok.apkpro.ru/
OECKOHEYHBIE TTEPUONICCKUE
Ipobu
[Ipumenenue apodeii u
6 IIPOLIEHTOB JJISI PEIICHUS 1 https://resh.edu.ru https://urok.apkpro.ru/
MPUKIIAJHBIX 33]1a4
7 [Tpumenenue apoOeii u 1




MIPOIICHTOB JIJISl PEIICHUS
MPUKJIAHBIX 33]1a4
JleMicTBUTEIbHBIC YHCTIA.

PanmonansHbie U
HUPpALMOHATILHBIE YHCIIa

https://resh.edu.ru/subject/lesson/4730/start/149073/

Apudmernueckue onepanum ¢
JeHCTBUTEIIbHBIMU YHACITAMHU

10

11

12

13

Mopynp NENCTBUTEIBHOTO
YHUCla U €ro CBOMCTBA

[TpuGmxEHHBIC BEIYMCIICHHUSI,
IpaBujia OKPYIJICHMUS,
MPUKUJIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUM

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JPOOHO-
palMOHANBHBIX YPaBHEHUN
HEpaBEHCTB

OcHOBHBIE MCTOABI pCHICHUA
LEJBIX U JPOOHO-
palMOHABHBIX YPaBHEHHUN
HEpPaBEHCTB

https://resh.edu.ru https://urok.apkpro.ru/

https://resh.edu.ru/subject/lesson/5175/start/326685/

https://resh.edu.ru/subject/lesson/3785/start/326779/

14

OCHOBHI)IG METOABI pemeHI/m
IEJIBIX U IPOOHO-
paroHaIbHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHuorousieHs! OT OTHOMI
nepeMeHHoi. Jlenenue
MHOTOYJI€HA Ha MHOTOYJICH C

https://resh.edu.ru https://urok.apkpro.ru/




16

octaTtkoM. Teopema besy

MHOTOYJICHBI C IEITBIMH
koa(durmentamu. Teopema
Buera

17

18

19

20

21

Pemenne cucreM TUHENHBIX
yYpaBHEHUU

Pemienne cucrem nTMHENHHBIX
ypaBHEHUI

Martpuiia cucTeMbl JTUHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
FeOMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYCHUS

Onpenenurens MaTpULbl 2%2,
€ro reOMETPUYECKHI CMBICT U
CBOMCTBA; BEIYHCIICHHE €TO
3HaYEHUS

IIpuMeHeHne onpenenuTens
JUISL pELLIEHUs] CUCTEMBI
JIMHEUHBIX YPABHEHUN

https://urok.apkpro.ru/

http://www.allmath.ru

http://www.allmath.ru

22

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOTIITBIO CUCTEMBEI JIMHEHHBIX
YpaBHEHUN

https://urok.apkpro.ru/

23

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOIIIBIO CUCTEMBEI JIMHEHHBIX
ypaBHEHUH

24

KonTtponbHas pabora:




25

26

27

28

"PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CUCTEMBI
JMHENHBIX YpaBHEHUN"

OyHKIHS, CIIOCOOBI 3aJaHUS
dbyakuun. B3anmao obpaTHbie
byukun. Komnosunus
byHKIII

['paduk pyHkuun.
DeMeHTapHbIe
npeoOpa3zoBaHus rpaduKOB
byHKIMi

OO6nacth onpeneneHus u
MHO>KECTBO 3HAUYEeHUH
¢bynkunu. Hynu pyskuumu.
IIpomexkyTKH 3HAK
MOCTOSTHCTBA

UeETtHbie 1 HEUETHBIE PYHKITUH.

[Tepuoanueckue GyHKIUU.
[IpomexyTKM MOHOTOHHOCTH

byHKIIIN

https://resh.edu.ru/subject/lesson/5175/start/326685/

https://urok.apkpro.ru/

29

MaxkcuMyMBbI 1 MUHUMYMBI
¢ynkuuu. Haubonbiee u
HalMEHbIIIee 3HAaUeHUE
(GYHKLINU Ha TPOMEKYTKE

30

JIunelinas, kBagpaTuyHas U
IpoOHO-NMMHENHHas QYHKIUU

31

DJIEMEHTapHOE UCCIIEIOBAHUE
1 TIOCTpOEHHUE TPaPUKOB ITUX

byHKIHHA

https://urok.apkpro.ru/




32

33

DJIeMEHTapHOE MCCIICIOBAHUE
U TIOCTPOEHUE TPa(pUKOB ITUX
byHKIII

CrenieHs ¢ 1EJIBIM
nokaszaresieM. buaoMm HeroTona

https://urok.apkpro.ru/

34

CrereHn ¢ LEIBIM
nokasareiieM. bunom HrroToHa

35

36

37

38

Crenennast GyHKIUSA C
HATYpaJIbHBIM U LEIBIM
nokasareneM. E¢ cBolicTBa u
rpaduk

KonrpomnsHas padora:
"Crenennas ¢pynkuus. Eé
cBoiicTBa u rpaduk"

Apudmerndeckuit KOpeHb
HaTypaJIbHOM CTENIEHHU U €T0
CBOMCTBA
ApudmeTnueckuii KopeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA

https://resh.edu.ru/subject/lesson/5498/start/272542/

39

[IpeoOpazoBaHus YUCITOBBIX
BBIPAKEHHI, COAEPIKALUX
CTENEeHH U KOPHH

40

41

[IpeoOpazoBaHus YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
CTETNEHU U KOPHHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKALIUX




42

CTCIICHU U KOpHHU

HppanuonaibHble ypaBHEHMUS.

OcHOBHBIE METOIbI PELICHUS
UPPALMOHATILHBIX YPAaBHEHHM

https://resh.edu.ru/subject/lesson/5569/start/159263/

43

HppanuonaibHble ypaBHEHHUS.

OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAJIBHBIX YPABHEHUI

44

45

46

HppanunonaibHble ypaBHEHMUS.

OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAJIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TTEPEXO/IBI B
pELICHUH UpPALMOHATBHBIX
ypaBHEHUI

PaBHOCHUIBHEIE Nnepexoanl B

pELICHUH UPPaLUOHAIbHBIX
yYpaBHEHUU

https://urok.apkpro.ru/

47

PaBHOCWIBHBIE ITEPEXO/BI B
peLIEeHNN UPPALMOHAIIBHBIX
yYpaBHEHUHU

48

49

50

PasHOCHIBHEBIE Nnepexoanl B
PEIICHUN UppallMOHATIBHBIX
ypaBHEHUU

CoiicTBa u rpaduk KOpHs n-
Oif creneHu Kak GpyHKIUN
00paTHOM CTENeH! C
HaTypaJIbHbIM ITOKa3aTeleM

CgoiicTBa u rpaduk KOpHS n-
Oii CTeTeHu KaK (pyHKIUU

https://urok.apkpro.ru/




51

52

00paTHOM CTENEHU C
HATYpaJIbHBIM ITOKa3aTeleM

KonTponbhas pabora:
"CgoiicTBa u TpaduK KOpPHS N-

ol ctenenu. MpparmonaibHbie

ypaBHEHUS"

Crenens ¢ pallMOHATIbLHBIM
nokasareseM U e€ CBOMCTBa

https://resh.edu.ru/subject/lesson/4729/start/159013/

53

54

55

Crenens ¢ pallMOHAIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

CreneHb ¢ paroHaJIbHBIM
HOKazaTeJieM U e€ CBOMCTBa
[TokazarenpHas GyHKIHS, €€
CBOMCTBa U rpaduk

https://resh.edu.ru/subject/lesson/5540/start/159045/

56

57

58

59

Hcnonws3oBanue rpadpuka
(GYHKIMM [T peIIeHUs
ypaBHEHU U

Hcnonk3oBanue rpaduka
GYHKIUH TS peIIeHUS
ypaBHEHUU

IIokazarenbHbIC YpaBHCHHA.
OcHOBHBIC MCTOJbI pCHICHUA
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

IToka3aTenbHbIE ypaBHEHUS.

OcHOBHBIC MCTOJbI pCHICHUA
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

https://resh.edu.ru/subject/lesson/5627/start/159321/

60

[ToxazarenbHbIE ypaBHEHUSI.
OcHOBHBIE METOIbI PELICHUS

https://resh.edu.ru/subject/lesson/4731/start/159352/




IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

KonTtponsHas pabora:

61 "ITokazaTenpHas QyHKIIHS.
ITokazarenbHble ypaBHEHUS"
Jlorapudwm yucna. CBoiicTBa _
62 https://resh.edu.ru/subject/lesson/5753/start/272574/
norapudma
63 Jlorapudm yucna. CoiicTBa
norapudma
64 Jlorapudm yucna. CoiicTBa
norapudma
JlecsiTHUHBIC U HATYpaJIbHBIE ,
65 https://resh.edu.ru/subject/lesson/3823/start/198625/
J0TapupMbl
66 JlecsiTuHbIe U HATypaJIbHbBIE
Jorapupmbl
67 [TpeoOpazoBaHue BbIpaKEHHH,
coJIeprKalIuX Jorapudmol
68 [IpeobpazoBanue BhIpaXeHUH,
CoJIepXKaIux Jorapudmol
69 [TpeoOpazoBaHue BbIpaKEHHH,
COJIeprKalIuX JoraprudmMbl
70 lorapugmieckas yriiuts, https://resh.edu.ru/subject/lesson/3834/start/198687/
e€ cBoiicTBa U rpaduk
71 Jlorapudmmuueckas GyHKUINSA,
e€ coiicTBa u rpaduk
Hcnonb3oBanue rpaduka
72 (GyHKIMU 1715 peIIeHus
ypaBHEHUH
73 Hcnonp3oBanue rpaduxa




74

GYHKIMY IS peIeHUs
ypaBHEHU U

Jlorapudmuueckue ypaBHEHUSI.

OcHOBHBIE METOIbI PEILICHUS
jgorapu(pMUUECKUX ypaBHEHHM

https://resh.edu.ru/subject/lesson/3852/start/199119/

75

Jlorapugmuueckue ypaBHEHUS.

OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMHUUECKUX ypaBHEHHMA

76

77

78

79

Jlorapugmuueckue ypaBHEHUS.

OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(pMHUECKUX yPaBHEHUI

PaBHOCHITBHBIE TTEpEXO/IBI B
peleHnn JorapupMUIECKuX
ypaBHEHUU

PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHUH JTOrapuPpMHUUECKUX
ypaBHEHUU

KonTponbHnas padora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapugmuueckue
ypaBHeHHUA"

80

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

https://resh.edu.ru/subject/lesson/4733/start/199150/

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
apryMeHTa

https://resh.edu.ru/subject/lesson/6019/start/199181/

82

ApKcuHyC, apKKOCUHYC U




83

apKTaHT€HC YHUCIIOBOTO
aprymeHra

ApKcUHYC, apKKOCHHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHra

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPEIEICHHUE
TPUTOHOMETPUUECKHUX
(byHKLUI YUCIOBOTO
apryMmeHra

https://resh.edu.ru/subject/lesson/3863/start/199212/

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPE/ICICHHUE
TPUTOHOMETPUUYECKUX
(GYHKLUH YUCIOBOTO
aprymeHra

https://resh.edu.ru/subject/lesson/3876/start/199243/

86

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMmyIbl

https://resh.edu.ru/subject/lesson/3489/start/292739/

87

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMyIibt

https://resh.edu.ru/subject/lesson/3887/start/199367/

88

&9

OcHOBHBIC
TPUTOHOMETPHYCCKHE
bopMyIibt

OcHOBHBIC
TPUTOHOMETPHYECKHE

bopmybl

https://resh.edu.ru/subject/lesson/3887/start/199367/

https://resh.edu.ru/subject/lesson/3490/start/199398/

90

[IpeoOpazoBanue

https://resh.edu.ru/subject/lesson/4238/start/107826/




91

TPUTOHOMETPUUECKHUX
BBIPAKECHUI

IIpeoOpazoBanue

TPUTOHOMETPHUYECKHUX
BBIPAXKEHUI

https://resh.edu.ru/subject/lesson/4324/start/199618/

92

[IpeobpaszoBanue
TPUTOHOMETPHUYECKIX
BBIPAXKEHUM

93

94

95

96

[IpeobpaszoBanue
TPUTOHOMETPHUYECKHIX
BBIPAKECHUIN

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUU

Pemenne

TPUTOHOMETPUYECKUX
YpaBHEHUNU

https://resh.edu.ru/subject/lesson/6317/start/199681/

https://resh.edu.ru/subject/lesson/4736/start/199743/

https://resh.edu.ru/subject/lesson/4737/start/199804/

97

Pemenue
TPUTOHOMETPUUYECKUX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6314/start/199928/

98

99

Pemenue
TPUTOHOMETPHUUECKUX
ypaBHEHUU

Pemenue
TPUTOHOMETPUUYECKUX




100

ypaBHEHU M

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUH

101

KonTtponsHas pabora:
"TpUroHoMeTpruyeCKue
BBIPQKEHUS U
TPUTOHOMETPUUYECKHE
ypaBHeHuUs"

102

IlocnenoBaTenbHOCTH,
CII0COOBI 3aJTaHUS
IocjeoBaTeIbHOCTEH. MeTon
MaTeMaTUYECKON UHIYKIIUU

103

104
105

MOHOTOHHI)IG n OFpaHI/I‘IGHHBIe
nocieaoBaTenbHOCTH. McTopus
a”HaIM3a 0ECKOHEYHO MAaJIbIX

Apudmernueckas Iporpeccus

['eomeTrpuueckas nporpeccust

https://resh.edu.ru/subject/lesson/5223/start/326717/

106

107

108

beckoneuHo yObiBaromias
reoMeTpHuuecKas mporpeccus

Cymma 6eCKOHEYHO
yOBIBAIOIIEH reOMeTpUIeCcKOn
MPOTPECCUU

JIMHEeHHbBIN 1
AKCIIOHEHLIMAJIBHBIN POCT.
Hucno e. DopMyna CI0KHBIX
MPOLEHTOB

https://resh.edu.ru/subject/lesson/5223/start/326717/

109

JInHelHbIN 1




9KCHOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
MPOLICHTOB

Hcnons3oBanne Imporpeccuu

110 JUISL pEUIECHUS] peaJIbHBIX 3a7a4
MIPUKJIAHOTO XapaKTepa
KonTtponsnas pabora:
111 "ITocnenoBaTeILHOCTA U
nporpeccun”
112 HenpepbiBHBIC QYHKITUN ¥ HX
CBOMCTBa
113 Touka pa3pbiBa. ACUMITOTHI
rpaduKoB PyHKITHIA
j14  Cpoliersa bymuii https://resh.edu.ru/subject/lesson/5175/start/326685/
HENPEPBIBHBIX HA OTPE3KE
115 CaoiicTBa QyHKIMI
HETIPEPBIBHBIX HA OTPE3KE
116 Meron nuTepBanos A https://resh.edu.ru/subject/lesson/6112/start/200949/
pelleHUs HEPABEHCTB
117 MeTto UHTEPBAIOB IS
pelleHus HEPABEHCTB
118 Meto UHTEPBAIOB HJIst
pEIICHUS HEPABCHCTB
[IpuMeHeHue cBOWCTB
119 HENPEePbIBHBIX (QYHKIMHA A5 https://resh.edu.ru/subject/lesson/4921/start/200887/
penieHus 3a1a4
120 IIpuMeHeHue cBOMCTB

HETPEPbIBHBIX (DYHKIMHA 1151




pE€UICHUA 3ada4

IlepBas 1 BTOpast NpOU3BOIHbBIE

121 https://resh.edu.ru/subject/lesson/4923/start/200980/
byHKIUA
Ornpenenenue,

122 T€OMETPUYECKHUM CMBICT https://resh.edu.ru/subject/lesson/3976/start/201104/
IIPOU3BOJHOM

123 Onpezenerue, (bHSI{quKHH https://resh.edu.ru/subject/lesson/3976/start/201 104/
CMBICJI IPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K
rpaduxy GyHKIHUN

125 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

126 HpOHSB(\),HHHe ICMCEHTAapHBIX https://resh.edu.ru/subject/lesson/4922/start/201042/
byHKIMI

127 [Ipon3BOHBIE 3TIEMEHTAPHBIX
byHKIMI
[IponsBoHasA cymMmBl,

128 [IPOU3BEAECHUS, YACTHOTO U https://resh.edu.ru/subject/lesson/6114/start/201073/
KOMIIO3UIIMHU (PYHKIIMH
[Ipou3BoiHasA CyMMBI,

129 MPOU3BEJCHHUS, YACTHOTO U https://resh.edu.ru/subject/lesson/3954/start/201011/
KOMIIO3UIINHU (PYHKIIHHA
[Ipou3BoiHasA CyMMBI,

130 MPOU3BEJICHHUS, YACTHOTO U
KOMIIO3UIINH (PYHKITHIA

131 Kontponbnas padoTa:
"ITponsBogHas"

132 [ToBTOpenue, 0600IIEHNE, https://resh.edu.ru/subject/lesson/5138/start/200452/




CHCTeMaTH3alus 3HAHUH:
"VpaBuenus"

[ToBTOpEHmE, 0000IIECHNE,

133 CHUCTEMaTU3alys 3SHAaHUHN: 1 https://resh.edu.ru/subject/lesson/3908/start/200483/
"®yukuun"
134 Wrorosas kKoHTpoOJbHASA paboTa 1 1
135 HroroBast KoHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHlile, |
CUCTEeMAaTH3alMsl 3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 136 10 12

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenue npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE

IIpakTHyeckue
pecypcsl

padoThI

https://resh.edu.ru/subject/lesson/3966/start/201135/

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio pyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/start/273810/

Haxoxnaenue HaubobI11ero u
HaUMEHBIIETO 3HAUEHUS
HenpepbIBHON (QYHKIIUU Ha
OTpE3Ke

https://resh.edu.ru/subject/lesson/4016/start/225682/

Haxoxnenue HanOoJIBIIETO U




10

11

HaMMEHBIIETO 3HAYCHHS
HENpepbIBHON (YHKIINU HA
OTpe3Ke

Haxoxnaenue Hau6obIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbrIBHON (QYHKIIUU Ha
OTpe3Ke

Haxoxpaenue HaubobIero u
HAaUMEHBIIIETO 3HAUCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOoIbIIEro U
HaMMEHBIIIETO 3HAYEHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxnenne HauOOJIBIIEr0 U
HaMMEHBIIIETO 3HAYECHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

13

[IpuMeHeHne npon3BOIHOM
JUTSL HaXOXKICHUS HaWTyqIlIero
pelIeHns B TPUKIAIHBIX
3aa4ax

https://resh.edu.ru/subject/lesson/6116/start/273928/

14

[IpuMeHeHne npon3BOIHOM
JUTSL HaXOXKICHUS HaWTyqIlIero
pelIeHns B IPUKIaIHBIX
3ajadax

15

[Ipumenenne npou3BOIHOM
JUISL OTIPEIENIEHUS CKOPOCTH U

https://resh.edu.ru/subject/lesson/6195/start/225651/




YCKOpEeHHUs mpolecca,
3aJJaHHOTO (POPMYJION MK
rpaduKoM

[IpumeneHnne npou3BOIHOM
JUIS OTIPEJICIICHUS CKOPOCTH U

16 YCKOpEHHUs Ipoliecca,
3aJJaHHOTO (POPMYJION MK
rpaduKom

17 Kommnoszunus dyHkimit

18 Komnozumust GpyHKimit

19 Kommnosurnus ¢yHkimit
I'eomeTpuueckue o6passl

20 YPaBHEHUI Ha KOOPIWHATHON
IJIOCKOCTH
I'eomeTpuueckue o6passl

21 YPaBHEHUI Ha KOOPIWHATHON
TUTOCKOCTH
KonrtponbHas pabora:

22 "HUccnenoBanue GyHKIMMA ¢
MOMOIIBIO TPOU3BOTHON"

23 [Tepsoobpasnas, ocrosHoe hitps://resh.edu.ru/subject/lesson/4924/start/225713/
CBOWCTBO MEPBOOOPA3HBIX
[TepBoobpazubie

24 ICMEHTAPHEIX (QYHKLUIH. https://resh edu.ru/subject/lesson/3993/start/225744/
[IpaBuia HaX0XKICHUS
NEpPBOOOPA3HBIX

)5 [TepBooOpazubie

AJIEMEHTapHBIX (PYHKLINH.




26

[TpaBuia HaXOXKICHUS
1€pBOOOPA3HBIX

Huterpan. ['eomerpudeckuii
CMBICJI UHTETpaja

27

Brrunciienue onpenes€HHOro
WHTETpaia mno gopmyie
Hrrotona-Jleiioamma

https://resh.edu.ru/subject/lesson/6117/start/225775/

28

29

30

Brrunciienne onpeneséHHOro
WHTETpaia mo Gopmyie
Herorona-Jleiioauma
[TpumeneHue uHTErpana 1is
HAXOXKJICHUS TUIOINAACH
TUTOCKUX (DUTYp

[IpumeHeHne nHTErpana s
HaXO0XIeHUs 00BLEMOB
TE€OMETPUUYECKUX TeT

31

[Ipumeps! pemennit
g depeHInaIbHbIX
ypaBHEHUH

32

33

[Ipumeps! pemennit
mudepeHaTbHBIX
YpaBHEHUU

Marematnueckoe
MOJICIIMPOBAHNE PEATHHBIX
MIPOIIECCOB C MIOMOIIIBIO
mudepeHaTbHBIX
YpaBHEHUU

34

Konrtponsnas padora:




35

"[TepBooOpa3zHas u mHTErpan"
Tpuronomerpuueckue
(GyHKIIUH, UX CBOWCTBA U
rpaduku

36

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

37

38

39

Tpuronomerpuueckue
(byHKINHU, UX CBOHCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLNHU, UX CBOMCTBA U
rpaduKu
Tpuronomerpuueckue
(GyHKLINHU, UX CBOMCTBA U
rpaduxu

40

OT160p KOpHEN
TPUTOHOMETPUUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

41

OT160p KOpHEN
TPUTOHOMETPUUIECKUX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYKHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX




43

44

45

YPaBHEHHH € OMOLIbIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUYECKHUX
YpaBHEHUI C TOMOIIIbIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

Pemenue
TPUTOHOMETPUYECKHIX
HEPaBEHCTB

Pemenue

TPUTOHOMCTPHUYCCKUX
HEPAaBCHCTB

46

Pemmenue
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

48

Pemmenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

KonrponsHas pabora:
"I'pacduxu
TPUTOHOMETPHUYECKHX
GbyHKIUH.
Tpuronomerpuueckue
HEpaBeHCTBA"

49

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIBHBIX HEPABCHCTB




OCHOBHEBIE MCTOJbI pCHICHUSA

>0 MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METO/bI PEeLLICHUS
51 http://www.allmath.ru
[I0Ka3aTeJIbHbIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHbBIE METO/IbI PEeLLICHUS
53 JorapupMHUIECKUX
HEPaBEHCTB
OCHOBHbBIE METO/1bI PEeLLICHUS
54 Jorapu(PMUIECKUX http://www.allmath.ru
HEpPaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS
55 JorapupMHUUECKUX
HEpPaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS
56 J0rapuPpMUUECKUX
HEPaBEHCTB
OCHOBHbBIE METO/IbI PEeILICHUS
57 http://www.allmath.ru
MppaIMOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIEC METOJIBI PETICHUS
MppaIMOHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
MppaIMOHALHBIX HEPABEHCTB
61 I'paduueckue MeTo b1

peIICHUS UPpPALMOHATIBHBIX




62

YpaBHEHUU

I'padmueckue meToan
pelIeHUs UPPALMOHATBHBIX
ypaBHEHUU

63

I'padmueckue meToan
pEIICHUS MTOKa3aTeIbHBIX
YpaBHEHUI

64

65

66

I'padmueckue MmeToap!
pEIICHUS TOKa3aTeIbHBIX
HEPABCHCTB

I'padmueckue metoan
pelieHus JorapuGMuIecKux
YpaBHEHUU

I'padmueckue meToan
pelieHus JorapuMuUIecKux
HEPaBEHCTB

67

['paduueckue meToap
pelieHus JorapupMuIecKux
HEPABEHCTB

68

69

70

I'paduueckue meToap!
pereHus TOKa3aTeIbHBIX 1
Jorapu(PMUIECKUX YpaBHEHUM
I'pacdmueckue MmeToabl
pereHus TOKa3aTeIbHBIX 1
Jorapu(PMUIECKUX YpaBHCHUN
I'pacdmueckue MmeToabl
pelieHus MoKa3aTeIbHbIX U
norapupMHUIECKUX




71

HCpPaBCHCTB

I'padmueckue meToan
peIIeHHsI TOKa3aTeIbHBIX U
JorapuPMHUIECKUX
HEPaBEHCTB

72

Konrponsnas pabora:
"UppanmoHanbHele,
NoKa3aTeIbHbIE U
JorapupmMuUecKue
HepaBeHCTBA"

73

KominiekcHble yncia.
AnreOpanyeckas u

TpUTOHOMETpHYecKast popMbl
3alMCU KOMIUJIEKCHOTO YMCIIa

http://www.allmath.ru

74

KomiuiekcHble yncia.
AnreOpanyeckas u

TPUTOHOMETpHYECKast POpPMBI
3aIUCU KOMIIJIEKCHOTO YUCIIa

75

76

77

Apudmerrueckue onepanum ¢

KOMIIJIEKCHBIMHU YU CJIaMU

Apudmerndeckre onepaum ¢

KOMIIJICKCHBIMHA YK CJIaMH

N3o0pakeHne KOMIIIIEKCHBIX

YHuCCJI Ha KOOpI[HHaTHOﬁ
IIIIOCKOCTH

http://www.allmath.ru

http://www.allmath.ru

78

N3o0pakeHne KOMIIIIEKCHBIX

YHCcesl Ha KOOPJUHATHOMN
IUIOCKOCTH




79

80

81

®opmyna Myaspa. Kopau n-
OM CTEINEHHU U3 KOMIUIEKCHOTO
qucia

®opmyna Myaspa. Kopau n-
Oif CTEeNeHN U3 KOMILIEKCHOTO
qucna

[TpuMeHEeHHE KOMIUTEKCHBIX
YHCeN JUIsl PeIICHUS
(hUBUYECKUX H
TeOMETPHUECKUX 331a4

http://www.allmath.ru

82

KonTponbHas padora:
"KomruiekcHele yncina'

83
84

HarypanbHsle u niensie yucna

HaTypaJ'ILHBIC " [CJIbIC YUCiia

85

86

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI
IIpuMeHeHne NIpU3HAKOB
JEIUMOCTH LIEIIbIX YUCEI

https://resh.edu.ru/subject/lesson/5255/start/272511/

87

[IpuMeHeHne npu3HaKoB
JEIMMOCTH LIEJIBIX YUCEN:
HOJ u HOK

https://resh.edu.ru/subject/lesson/5255/start/272511/

88

[IpumeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YUCEIL:
HOJ u HOK

89

[IpumeHeHne MPU3HAKOB
JEIMMOCTH LIEJIbIX YHCEe:
OCTaTKH 110 MOAYJIIO

90

IIpuMeHeHHe pU3HAKOB




91

92

JCIINMOCTH LCJIbIX YHUCCII:
OCTAaTKH 110 MOAYJIIO

[IpuMeHeHne nMpu3HAKOB
JIEJIMMOCTH LIEIbIX YHCENT:
anroput™ EBkiuaa nis
pelieHus 3a/1a4 B IEIbIX
207 (00) £:D:4

KontposbHas pabora:
"Teopus menbix yucen"

93

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIeJICTBHS

https://resh.edu.ru/subject/lesson/6123/start/149198/

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95

96

97

OcCHOBHBIE METO/BI PELICHUS
CUCTEM M COBOKYITHOCTEH
palOHAIBHBIX YPAaBHEHUIN

OCHOBHBIE METO/IbI pELICHUS
CHUCTEM U COBOKYITHOCTEMN
HppalMOHAIIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI pELICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeJIbHbIX YPaBHEHUI

98

OcHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM

https://resh.edu.ru/subject/lesson/4155/start/38784/




99

ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METO/IbI pEIICHUS
CUCTEM U COBOKYITHOCTEM
Jorapu(MUUECKUX ypaBHEHUI

100

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
JorapuMUIECKUX ypaBHECHUI

101

[IpumeHeHue cucrem k
PELIEHNI0 MaTeMaTH4YECKUX
3ajad ¥ 3a/1a4 U3 Pa3In4HbIX
o0acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUs
MIOJTyYEHHBIX PE3yJIbTaTOB

https://urok.apkpro.ru/

102

[IpumeneHue cucrem k
PELICHNI0 MaTeMaTH4YECKUX
3aja4 1 3a/1a4 U3 Pa3IngHbIX
oOyacTell HayKH U pealbHON
KU3HU, MHTEpIPETaLUs
MIOJIyYEHHBIX PE3YyJIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K
PELIEHUI0 MAaTEMATHYECKUX
3a/1a4 ¥ 3a]a4 U3 Pa3In4HbIX
o0acTeil HayKH U peabHOM
KU3HU, UHTEpIIpETALUs
[IOJIyYEHHBIX PE3YJILTATOB

104

KonTponbHas pabora:
"CucTtemMbl palluOHAIbHBIX,
UppaoOHaTbHBIX
MOKa3aTeJIbHBIX U




105

JorapupMUUECKuX
ypaBHEHHH"

PannonansHble ypaBHEHUS C
rnapameTpamu

106

107

108

PanmonansHble HEpaBEHCTBA C
rapamMeTpamu

PanyonanbHble CHCTEMBI C
napameTpamu

WppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

https://urok.apkpro.ru/

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamMmu
ITokasaTenbHbIE YpaBHEHUS,
HEPaBEHCTBA C lapaMeTpaMu

ITokazareabHbIE CUCTEMBI C
napameTpamu

http://www.allmath.ru

112

Jlorapudmuueckue
YpaBHEHHUsI, HEPABEHCTBA C
napameTpamu

113

114

Jlorapudmuueckue CUCTEMBI ¢
napameTpamu
Tpuronomerpuyeckue
ypaBHEHHMS C TapaMeTpaMu

115

116

Tpuronomerpuueckue
HEPaBEHCTBA C MMapaMeTpamMu
Tpuronomerpuueckue
CHCTEMBI C ITapaMeTpaMu

https://urok.apkpro.ru/

117

[TocTtpoeHue u uccnenoBaHue




118

119

120

121

MaTEeMaTHYECKUX MOJENEH
peanbHBIX CUTYALMH C
MMOMOIIBIO YPABHEHHI C
rapameTpamu

ITocTpoenue u uccieoBanue
MaTEeMaTHYECKUX MOJENEH
peaNbHBIX CUTYALMH C
ITIOMOILBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

[TocTpoenue u uccieaoBaHue
MaTeMaTHYECKHUX MOJCIIeH
peanbHBIX CUTYALMH C
ITIOMOILBIO CUCTEM YPAaBHEHUI
C mapaMeTpaMu

KonTponbHas pabora: "3anaun
¢ mapameTrpamu"

[ToBTOpenue, o600IIEHNE,
CHCTEMAaTHU3allMsl 3HaHUI:
"VpaBHeHus"

https://resh.edu.ru/subject/lesson/3785/start/326779/

122

[ToBTOpenue, o600mEH e,
cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

https://resh.edu.ru/subject/lesson/4932/start/127853/

123

[ToBTOpenue, o600mEH e,
cucTeMaTu3alus 3HaHuH:
"YpaBHenus. Cuctemsl
ypaBHeHUH"

https://resh.edu.ru/subject/lesson/3812/start/158950/

124

[ToBTOpenue, 060061IeHNE,
cucTeMaTH3alis 3HaHUH:
"HepaBencrna"

https://resh.edu.ru/subject/lesson/4933/start/127884/




125

126

127

[ToBTOpEeHME, 0000IIEHNE,
cHCTeMaTHu3alus 3HaHUM:
"HepaBencrsa"

[ToBTOpEeHue, 0600mIEHNE,
cHUCTeMaTHU3aIysl 3HAHMM:
"HepaBencrna"

[ToBTOpeHme, 06001IEHNE,
CHCTEMATH3aLMs 3HAHMIA:
"I[IpousBoaHas u €€
npuMeHeHue"

128

[ToBTOpeHme, 06001IEHNE,
CHCTEMaTH3aINsI 3HAHUH:
"I[IpousBoaHas u €€
IpuMeHeHue"

https://urok.apkpro.ru/

129

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3alus 3HaHuH:
"[IponsBoaHas u eé
IpuMeHeHue"

130

[ToBTOpenue, o6o0IIEeHNE,
cucTeMaTH3alus 3HaHUH
"NHTerpain u ero
IpuMeHeHue"

131

132

[ToBTOpenue, o600mEH e,
cucTeMaTu3alus 3HaHuH:
"®yHkuun"

[ToBTOpenue, 06001IEHNE,
CHCTeMAaTH3aIsI 3HaHUM:
"®yHkuun"

https://resh.edu.ru/subject/lesson/6124/start/38970/

https://resh.edu.ru/subject/lesson/4163/start/39116/




[ToBTOpEeHME, 0000MIIEHNE,

133 CHCTEMAaTH3all1s 3HAaHUI: 1
"q)y}IKHI/H/I"
134 Hrorosast KOHTpOIbHAS | |
paborta
135 Hrtoroas KOHTpoOJIbHAS | |
pabora
136 [ToBTOpeHme, 06001IEHNE, |
CHCTEMAaTH3aINsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 12

I10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
Anrebpa u Hadana MateMaTudeckoro ananusa, 10 kinacc/ Hukonbckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u ngpyrue, AkiimonepHoe o01ecTBo
«M3marensctBo «IIpocBemenue»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TeOMETPHSL.
AnreOpa u Havasa MaTeMaTuyeckoro ananusa, 11 kmacc/ Huxonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u apyrue, AkiimonepHoe o0I11ecTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anrebpa n Hauajga MaTeMaTUYECKOro aHajan3a. MeToanyecKkue peKOMEHJaluH.
10-11 knaccel. denopoa H. E. AkunonepHoe o6mectBo «M3nareabcTBo
«IIpocsemenue»

AnreOpa 1 Hauana MaTeMaTUYECKOTo aHanu3a. Junakruuyeckue matepuaisl. 10
kyacc. bazoBelit u yriny06nénnbiit ypoau. (K yueOHuky Anumona I11.A.)

AxnnonepHoe obmectBo «M3narensctBo «IIpocBeiiennes

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET



Maremaruka: anreOpa 1 Hadajla MaTeMaTUYECKOTO aHalu3a, TeomeTpus. Anredpa
W Hayasla MateMatuyeckoro ananuza. 10-11 knaccel. ba3oBbiii U yriyOaeHHBIM
YpOBHHU. DIIEKTpOHHAas (hopma yueOHUKa;

http://school-collection.edu.ru — koJekIus 06pa3oBaTEIbLHBIX PECYPCOB;
http://www.allmath.ru - Bcst maTemaTika B OAHOM MECTE;
http://www.exponenta.ru - o0pa3oBaTeIbHbII MATEMATUUYECKUNA CAMT;
bu6muoreka 1{OK;

Poccuiickas QJICKTPOHHAsA IKOJIA
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