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MHNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Aisredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro o0Iero oOpa3oBaHMS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpOHBI, (hopMUpyeT
JIOTHYECKOE M a0CTPaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YPOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (opMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHAIW3a 3aKja/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCH/ICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh UX IS JajdbHEHWIIEero oOpa3oBaHUS U B
NOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEMaTHYECKOro aHallu3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCyXKIaTh JEAYKTUBHO, HMCIOJIb30BAThH
0000IIeHNE ¥ KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENICH PEeaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUICHHHM, 3HAKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOJAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBbId MaTepuaj, CHOoCOOCTBYIOIIUI
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyrolel MpOJOIKUTEIbHOM  KOHIIEHTPAalMM BHHUMAaHUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM H OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe Mmeroauku oOyueHus aiareOpe M HadajlaM MaTEeMaTHYEeCKOTro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKoro aHanuza», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJEPKATENbHO-METOANYECKUE JIMHUM HW3Yy4aloTCs Ha MPOTSHKEHUHU JABYX JIET
oOydeHHs Ha YpPOBHE CpeIHero oOImero oO0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pa3jaenaMu. J[aHHBIHI
yu4eOHBIH KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHICCKUM aIlllapaToM, Y HUX MOCJIeIOBaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pEalbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pellIeHusI CaMOCTOSITETbHO CHOPMYIUPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yucina U BBIYMCICHUS) 3aBEPIIACT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAemnsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMINUX B CEOSI MCIOIB30BAHUE Pa3THMUHBIX
dopM 3amucu 4yMciaa, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HAaTypajbHBIX, IIEIbIX,
palMioOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud U ONepaluu: JeJIeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCeN, 0coOble CBOMCTBA
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TaKkKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocienoBaTenbHOMY paCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX NMPUMEHEHHS Ul PELIEHUs Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKd U e€ POJiH B
MOCTPOCHUU MOJIEJCH PEalbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHSI.

JIuaust «YpaBHEHMsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHHUs, MOCKOJBbKY B KaXKJIOM
pasaene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte OoOydaromuecss OBIAAEBAIOT PAa3IMYHBIMH METOJAAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkammx mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIUI C TIOMOIIBIO MPOU3BOTHOM, MPU PEIICHUH TPUKIAJIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi TMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (Qopmymnam, mpeoOpa3oBaHus  PpalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
coJlepKallluX CcTerneHu W Jiorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu, MPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS 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 U3yUEHNs MaTepuana. M3ydenue creneHHon,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU 7S pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUs BBIpaKaTh (hOpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuyHoOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHO. Ero m3yuenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHUMA.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXKHBIX (PYHKIHH, OMPEAeNsITh WX HAuOOJbIINE W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAanu (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinpHas JHMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKHMX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTH4€CKOTO
aHanM3a CIoOCOOCTBYET pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHUN pPAclO3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOyyaroluecs: y3HaIT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxarenpHO-MeTOIMYECKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOU MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCANbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3/esbl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B efauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJIsl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTpPOTrOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
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 MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB MOCTPOCHUS MOJIEICH peaibHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIBIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/IesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U 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 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCITUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue apoou. IIpuMmeHeHue npoOeit U IPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudmMernueckne  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubamkéHHBIC BHIYUCICHUS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUH.

Crenenb ¢ wmenabiM nokazareneM. buHom HeroTtona. Hcnonp3oBanue
noAXosAIEeH (GOPMBbI 3aMMUCH JEHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHblE W HATypaJlbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHBbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHMSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EJBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOrOwWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIOBBIX BRIPAKEHUN, COACPIKAIIMX CTETICHH U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI percHus

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro reoMEeTPUYECKUU 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
MOMOILBIO MaTPHUIL U OIIPEIETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX o0JiacTeil HayKu U peasibHON
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus (yHKIUU. B3auMmHO o00paTHBIe (QYHKIHH.
Kommnosumms yskiuii. I'paduk  yHkuu. DineMeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTU4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHnHas QyHKIMS ¢ HATypaJdbHBIM U LEJNbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpAaBHEHUH.

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

@DOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTreMaTH4ecKOro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON MHIYKIUU. MOHOTOHHBIE 17§ OTrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HUKHOBEHHSI MAaTEMAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MIPOTrPECCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcnonb30BaHWE TMPOTPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil 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. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BHIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

KommnekcHble uucia. Anredpavyeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHS] (PU3NUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucremMa H COBOKYNHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYMHOCTEH palMOHAJIbHbIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMETPaMHU.



[IpumeneHne  ypaBHEHUMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 pazIUYHbIX O0JacTell HayKu M peaJbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMpPHU PEUICHUHU 3aJady U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIEro W HAMMEHBUIErO0  3HAYEHUU
HEIMpPEPbIBHON (DYHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIpPEIEIICHHMs] CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga s HAXOXKIACHHUS ITUIOMIAJACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB € MOMOLIbI0 U depeHIInaIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA 00yUJaOIIETOCs KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCHMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMaTHUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pPOCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEHICHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEryisipHas (u3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  NESITEIBbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W peanu3oBBIBATH COOCTBEHHBIC KHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYEeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpY’)Karoliel cpenpl, IJIAaHUPOBAHWE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAaKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeYeCKOW MIeATEIbHOCTH, 3TalmoB ¢
pPa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble ornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBAaHMS 1711 0000ILIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJIMMOTIO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KpUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBO/IBI;

BBIOMpaTh CMmoco0 penieHus YydyeOHOW 3ajadu  (CpaBHHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoyiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



Bba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

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

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMpOLlECCa, a TAaKKe BbIIBUraTh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

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

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

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

OLICHMBATh HaAEKHOCTD uHbOopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
eI iMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B X0/e 00CYXXJIeHUS 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me U CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (opme
(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EHTAlMU U OCOOEHHOCTEH ayAUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 33/1a4, BRIOUPATH CIIOCOO peIeHus C
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBLHOM  peduieKkCuM  KakK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTU4YECKOW 3aauH;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh IeJib COBMECTHOMU
NeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOWU pPabOThI, pacmpeneisiTh
BU/IbI pabOT, JOTOBapUBaThCs, OOCYX JaTh MPOLECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE IITYpMBD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOU JECHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuyenus B 10 kuacce oOyyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucii1a ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIBHOTO YUCIIA;

MPUMEHSTh JIpOOM W TIPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYMCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



cBOOOZIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEIbIM IOKa3aTelleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEACTaBICHUS JAHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUECKUNA KOPEHb HATYpajbHOU
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOZIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCIa, JACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE 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 C€ UeNbIMA KO3(UIMEeHTaMu, KOPHU MHOTOWIEHA, MPUMEHSThH
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 T€OMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpenenuTeNs 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUS,
NPUMEHATh ONPEAEIUTENIN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUM,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IIOMOIINBIO MAaTpPUIl W OIPEAEIIHTEINEH,
MHTEPHPETUPOBATH NOJYUCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX CTETIEHU C
palMOHAIBHBIM [TOKA3aTeNIEM;

UCITI0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAXKECHH;

cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOILBIO PABHOCHIIbHBIX
NEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GOopMyIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUUECKHUX BBIPAKECHMIA;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPAaBEHCTBA II0 YCIOBHIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKuuH, rpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpaduKkoB QyHKIINI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH QYHKIMH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: UETHBIE W HEYETHbIE (DYHKIHH,
NepPUOINYECKUE (PYHKIUU, TPOMEKYTKA MOHOTOHHOCTH (YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHbIM U
HeabIM TOKa3zareneM, Ipapuk CTeneHHOW (YHKUHMHU C HATypajlbHbIM U LEJIBIM
nokasareyieM, rpauk KOpHsS N-Oi CTENeHH Kak (yHKIHMH OOpaTHOW CTENEHH C
HaTypaJbHbIM I0Ka3aTeJIEM;

ONEepPUPOBATh MOHATUSAMU: JIMHEWHAs, KBajJpaTU4Has U APOOHO-JIMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTesNbHas M JorapupmMuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TpaQUKUA [JIsl PEIICHUS
YPaBHEHHI;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OIpEJEICHNE TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuku (YHKIMA Ui UCCIENOBAHMS IMPOILIECCOB U
3aBUCUMOCTEN MpH PElICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOrPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IPUKIATHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMH: MOCIEIOBATEILHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka pyHKIUH, aCHMIOTOTHI rpaduka QyHKINY;

cBOOOHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUHU, KacaTenbHas K rpaduky GyHKIUN;

BBIUUCIISTH MPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIMIA;

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

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHN 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

cBOOOJHO OMNEpPHPOBaATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHbBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kjacce oOy4aromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTeMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO0€ YHUCIO,
MHO’KECTBa HATypalbHBIX M LEJbIX UYMCEN, UCIOJIb30BATh MPU3HAKH AECTUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl peleHus 3a1ay, IPUMEHSTh
anroput™ EBKknuza;

CcBOOOJIHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CcBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



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

OCYHIECTBJISTh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATENbHBIX U
JorapuMUYECKUX YPaBHCHUIN U HEPABECHCTB;

peuarp palOHaJIbHbIE, VppalUOHAIbHBIE, IIOKa3aTeJbHbIE,
gorapuMUYECKU€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coAep Kalye MOy U apaMeTpPhI;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPaBEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3a]a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BAaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TpapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

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

CBOOOJTHO  OINEPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
dynxmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMK HEMPEPHIBHOU Ha
OTpE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO [UJII HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, I
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3aJaHHOro ¢GOpMysnon WU
rpadukom;



cBOOOZIHO OMEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOPAa3HBIC AIEMEHTAPHBIX (YHKUMHA M BBIYHUCIATH
uHTerpain no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7aud, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NpOrpaMmbl

MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
MHorounensl. PaninoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH

Oyukuuu u rpadpuku. CreneHHass QyHKIMS C
LeJIBIM [TOKa3aTeeM

KoauuecTBO 4acoB

Bcero

24

12

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchl

bubnunoreka LIOK
«Poccuiickas
3JIEKTPOHHAs
IIIKOJIA.
«AKnaccy.
«Yuun.py».
«Skysmart Knacc

bu6nmorexa LIOK
«Poccuiickas
3JIEKTPOHHAS

N AW

IIKOJIay.
«AKnacey.
«Yuun.py».
«Skysmart Kmaccy»
«CJAM T'A»

ApudmeTrueckuil KOpeHb N-Oi CTETEeHHU.
HppanmonaibHble ypaBHEHUS

15

but6mmorekxa [IOK
«Poccuiickasa

N R Un W

JJEKTPOHHAs
LIKOJIay.

3. «Kmnaccy.
«Yuau.py».

5. «Skysmart Kiaccy




[TokazarenpHas pynkuus. [lokazarenbHbie
ypaBHEHUS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckue ypaBHEHUs

10

18

N PR Un W

«CIAM I'IA»

bubnunoreka LIOK
«Poccuiickas
AJICKTPOHHAS
IIKOJIay.
«SKmacey.
«Yuan.py».
«Skysmart Kmacc»
«COAM I'1A»

bubmuoreka [{OK
«Poccuiickas
JIEKTPOHHAS
IIKOJIaY.
«AKnacey.
«Yuun.py».
«Skysmart Knace»
«CAM I'A»

TpuronomeTpruyeckue BoIpaXkeHUs U
ypaBHEHHUS

ITocnenoBarenbHOCTH U POTPECCUH

22

10

N R on kW

N PR r W

bu6mmoteka IIOK
«Poccuiickas
3JIEKTPOHHAS
IIIKOJIA.
«SIKmaccey.
«Yuu.py».
«Skysmart Knacc»
«CIJAM I'A»
bu6nunorexa LIOK
«Poccuiickas
3JIEKTPOHHAS
IIIKOJIA.




HenpepeiBabie pynkiuu. [IponzBoanas

20

N PR n W

«AKacey.
«Yuau.py».
«Skysmart Knacc»
«COAM I'A»

bu6nmoreka [IOK
«Poccuiickas
3JIEKTPOHHAS
IIKOJIaY.
«AKnacey.
«Yuan.py».
«Skysmart Knace»
«CAM I'A»

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

136

10

o v kW

N R on kW

bubnunoreka LIOK
«Poccuiickas
JJEKTPOHHAs
IIKOJIA».
«IKnacey.
«Yuau.py».
«Skysmart Knace»
«COAM T'A»



11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

KoauuecTBO 4acoB

KonrpoJuabubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbre)
o0pa3oBaTe/ibHbIE

pecypchbl

HccnenoBanmne QyHKIMIA ¢ TOMOIIBIO
MPOU3BOIHOMN

[lepBooOpa3Has u uHTErpa

22 1

12 1

N PR W

bubnunoreka LIOK
«Poccuiickas
3JIEKTPOHHAs
IIKOJIa».
«SKmacey.
«Yuau.py».
«Skysmart Kmacc»
«COAM T'A»

bubnunorexa LIOK
«Poccuiickas
3JIEKTPOHHAS
IITKOJIay.
«AKmacey.
«Yuun.py».
«Skysmart Kiaccy»
«COAM I'A»

I'padviku TpUrOHOMETPUUECKUX (PYHKIIHM.
Tpuronomerpuyeckue HepaBeHCTBA

14 1

N R Un W

but6mmoreka [IOK
«Poccuiickas
JJEKTPOHHAs
LIKOJIay.
«AKnacey.
«Yuau.py».
«Skysmart Knace»




WppanmonanbpHble, MOKa3aTEIbHbBIE U
norapuMUUecKre HepaBeHCTBA

KommniiekcHbie uuncia

24

10

N PR Un W

«CIAM I'IA»

bubnunoreka LIOK
«Poccuiickas
AJICKTPOHHAS
IIKOJIay.
«SKmacey.
«Yuun.py».
«Skysmart Kmacc»
«COAM I'1A»

bubmuoreka [{OK
«Poccuiickas
JIEKTPOHHAS
IIKOJIaY.
«AKnacey.
«Yuun.py».
«Skysmart Knace»
«CAM I'A»

HaTypaJ'ILHBIC n [CJIbIC YUCiia

Cucrembl palliOHAIbHBIX, HPPALIUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUH

10

12

N R on kW

N PR r W

bu6mmoteka IIOK
«Poccuiickas
3JIEKTPOHHAS
IIKOIa».
«SAKnacey.
«Yuu.py».
«Skysmart Knace»
«COAM T'A»
bu6nunorexa LIOK
«Poccuiickas
3JIEKTPOHHAS
IITKOJIa».




3aia4yu ¢ napameTpamu

16

N PR n W

«AKacey.
«Yuau.py».
«Skysmart Knacc»
«COAM I'A»

bu6nmoreka [IOK
«Poccuiickas
3JIEKTPOHHAS
IIKOJIaY.
«AKnacey.
«Yuan.py».
«Skysmart Knace»
«CAM I'A»

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

16

136

10

oUW

N R on kW

bubnunoreka LIOK
«Poccuiickas
JJEKTPOHHAs
IIKOJIA».
«IKnacey.
«Yuau.py».
«Skysmart Knacc»
«COAM T'A»



IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosnuuyectBo 4yacos
Ne DJIeKTPOHHBIe N (ppoBbIe 00pa3oBaTeIbHbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero pecypcbl

padoThI padoThI

[[MHO>K€eCTBO, ONepaliy HaJl
MHO>KECTBAaMH U MX CBOICTBa

2 Huarpammsl Ditniepa-Benna 1

[IpumeHeHne TeOPETUKO-
3 MHO>KECTBEHHOI0 armnapara JJis 1
peleHus 3a1aq

PanmonanbHble yncna.
OOBIKHOBEHHBIE U JIECATUYHbBIE

4 IpOoOH, TIPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKUE
Ipobu

PanmonasnbHbIe uncna.
OOBIKHOBEHHBIC U AECATHYHBIC

5 IpOoOH, TIPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKUE
Ipobu

[Ipumenenue apooeii u
6 IPOLICHTOB YIS PEIICHHS 1
NPUKIIaJHBIX 3a/1a9
[Ipumenenue apooeii u
7 IIPOLICHTOB ISl PEILIECHUS 1
NPUKITAIHBIX 32124




JleficTBUTEIbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATIbHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENbHBIMU YUCIIaAMU

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

10

Mopynb JENCTBUTEIBHOTO
YHUCla U €ro CBOMCTBA

11

12

13

14

15

[TpubnmxEHHBIC BEIYUCIICHUS,
MpaBUJIA OKPYTJIEHUS,
MPUKHUIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUH

OcHOBHBIE METOIbI PEIICHUS
LEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/'I n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHSI
LEJBIX U JpOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHUS
HENBIX U APOOHO-
palMoOHATLHBIX YPAaBHCHUN U
HEPABEHCTB

MHorouieHsl 0T OJHON
nepemMeHHou. Jlenenue
MHOT'O4WJIEHAa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOro4JIeHEI ¢ OCJIbIMA




17

koa(urmentamu. Teopema
Buera

Pemienune cucrem JIMHEHHBIX
ypaBHEHUH

18

19

Pemenne cucreM TUHENHBIX
ypaBHEHU U

Marpuua cucteMbl JIMHEUHBIX
ypaBHeHUH. Onpeaenurenb
MaTpHIIBI 2%X2, eT0
F€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HAYEHUS

20

21

22

23

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTRA; BBLIYUCICHUE €r0
3HA4YCHUS

IIpuMeHeHne onpenenuTens
JUISL PELLICHUS CHCTEMBI
JIMHENHBIX YPaBHEHUN

Pewienne npukiiagHeIxX 3a1a4 ¢
MIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUN

Pemenune npuknaaHeix 3aaa4 ¢

IIOMOILBIO CUCTEMBI JINHEWHBIX
yYpaBHEHUN

24

KonTponbhas pabota:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHUCTEMBI




25

JIMHEWHBIX ypaBHEHUN"
OyHKIHS, CITOCOOBI 3aJaHUS
¢dbyakuun. B3anmao odpaTHbie
byukun. Komnosunus
byHKIMHA

26

I'padux pynkuuu.
DneMeHTapHbIe
npeoOpa3zoBaHus rpad)uKOB

byHKIMI

27

OO6nactb onpeneneHus u
MHO€ECTBO 3HaYCHUHN
¢ynkunu. Hynu ¢pysaknmm.
[IpomexyTKH 3HAK IMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUH.
[lepuoanueckue GpyHKIUN.
IIpomeKyTKM MOHOTOHHOCTH

byHKIUM

29

MakcuMyMbl 1 MUHUMYMBbI
¢yukun. Hanbonpiiee u
HauMeHbIIIee 3HaYCHUE
(GYHKIIMHM Ha TPOMEXKYTKE

30

31

JInHeinas, KBaipaTUdHas U
IpoOHO-NMMHENHHas QYHKIUU
DJIeMEHTapHOE HCCIIeJOBAaHUE U
MOCTPOCHUE TPAPUKOB ITHX
byHKIII

32

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPaPUKOB ITHX




33

byHKIHHA
CreneHs ¢ 1EeIbIM II0Ka3aTEIEM.
bunom Herotona

34

35

36

37

CrereHs C LEIBIM IT0Ka3aTEIEM.
bunoMm HeroTona

CrenenHast GyHKIHS C
HATYpaJIbHBIM U LEJIbIM
nokaszaresiem. E€ cBoiicTBa u
rpaduk

KonTponbnas pabora:
"Crenennas ¢pynkius. Eé
cBoiicTBa U rpaduk"”

Apudmerndeckuii KOpeHb
HaTypaJbHOH CTENIEHU U €T0
CBOMCTBA

https://resh.edu.ru/subject/lesson/5540/start/327000/

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

38

ApudmeTnueckuiit KopeHb
HaTypaJbHOMU CTEIIEHU U €TO
CBOMCTBA

39

40

41

[TpeoOpazoBaHus YHCIOBBIX
BBIPAXKEHUM, COJIEPHKAIUX
CTEIEHU U KOPHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COEPHKALIUX
CTEIEHU U KOPHHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
CTEIIEHU U KOPHHU

42

HppanmonanbHble ypaBHEHUS.

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




43

OcHOBHBIE METOBI PEILIECHUS
UPPALMOHAIIBHBIX YPABHEHUN

HppanmonansHble ypaBHEHUS.

OcHOBHBIE METO/IbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHM

44

HppanuonaibHbie ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
VPPALMOHATIbHBIX YPABHEHUN

45

46

47

48

PaBHOCHIBHEBIE nepexoanl B
PCIICHNU MPPAUOHAIBHBIX
ypaBHEHU I

PaBHOCHIIBHBIE TTEPEXO/IBI B
PEIICHNHU MPPAUOHAIBHBIX
ypaBHEHU U

PaBHOCHIIBHBIE ITEPEXO/BI B
pELICHNH UPPaLUOHAIbHBIX
ypaBHEHUU

PaBHOCHUIIBHEIC nepexoanl B

PELICHUH UPPaLUOHAIBHBIX
yYpaBHEHUU

https://resh.edu.ru/subject/lesson/3798/start/159138/

49

CaoiicTBa U rpaguK KOpHS n-oi
CTENeHH KaK (QyHKIINH
00paTHOM CTENeH! C
HaTypaJIbHbIM I10Ka3aTeleM

50

CaoiicTBa U rpaguK KOpHS n-oi
CTENeHH KaK (QyHKIINH
00paTHOM CTENeHH C
HaTypaJbHbIM [10Ka3aTelIeM




51

52

53

KonTponbsHas padora:
"CBoiicTBa u rpaduk KOpHS n-

oil crenenu. MppanuonanbHble

ypaBHeHHUA"

CreneHb ¢ panrOHaJIbHBIM
IoKa3arejieM U €€ CBOMCTBA

Crenens ¢ pallMOHATIbLHBIM
nokasareseM U e€ CBOMCTBa

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

54

55

56

Crenens ¢ pallMOHAIbLHBIM
IIOKa3aTeiieM U €€ CBOICTBa

[TokazarenbHast QyHKIUS, €€
CBOMCTBA U Ipaduk
Hcnonb3oBanue rpaduka
GYHKIUH IS peIIeHUS
yYpaBHEHUU

https://resh.edu.ru/subject/lesson/384 1/start/225573/

57

Hcnonws3oBanue rpadpuka
(GYHKIMM [T peIIeHUs
ypaBHEHUU

58

59

60

IToka3aTenbHbIe ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHHUI

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

IToka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
[IOKa3aTEJIbHBIX YPaBHEHUU

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

61

Kontponbnas paboTa:




"ITokazaTenpHas QyHKIIHS.
[Toka3arenbHble ypaBHEHUS"

Jlorapudm uucna. CoiicTBa

62 https://resh.edu.ru/subject/lesson/5753/start/272574/
norapupma
63 Jlorapudwm yucna. CoiicTBa
norapudma
64 Jlorapudm yucna. CoiicTBa
norapudma
JlecsiTuHbIe U HATYpaJIbHbBIE ,
65 https://resh.edu.ru/subject/lesson/3823/start/198625/
JorapudMbl
66 JecsaTnuHbIe U HATYpaJIbHBIC
J0TapupMbI
67 [IpeoOpazoBanue BbIpaKEeHHH,
coJIeprKalIuXx Jorapudmol
63 [TpeoOpazoBaHue BbIpaKEHHH,
coJIeprKalIuXx Jorapudmol
69 [Ipeo6pa3oBanue BbIpakeHUH,
CoJIepXKalux Jorapudmbl
70 .Horfl pudmirieckas pyniims, & https://resh.edu.ru/subject/lesson/3834/start/198687/
CBO¥iCTBa U rpaduk
71 Jlorapudmuueckas pyHkuus, e€
CBOWCTBa U rpadpuK
Hcnons3oBanue rpaduka
72 GYHKIUA 15T peTICHUS
ypaBHEHUU
Hcnonb3oBanue rpaduka
73 GYHKINUA 1S pEeIICHUS

ypaBHEHUH




74

75

76

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI PEILICHUS
JOrapupMHUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PELICHUS
jorapu(pMUUECKUX ypaBHEHHMA

Jlorapugmuueckue ypaBHEHUS.

OcHOBHBIE METOIbI PEILICHUS
jorapu(pMUUECKUX ypaBHEHHMA

https://resh.edu.ru/subject/lesson/4732/start/198842/

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMUIECKuX
ypaBHEHUI

78

79

80

PaBHOCUMIIBHBIE TIEPEXO/IBI B
pelIeHNnH JorapupMUUECcKuX
ypaBHEHUH

KonrtpomnbHas pabora:
"Jlorapudmuueckast pyHKIuUS.
Jlorapudmuueckue ypaBHeHus'

CuHyc, KOCUHYC, TAHTE€HC U
KOTaHT'€HC YHCIIOBOIO
apryMeHTa

'

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

81

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

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

82

ApKcUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHTa

83

ApKcuHyC, apKKOCUHYC U

https://resh.edu.ru/subject/lesson/6322/start/114653/




84

85

apKTaHTeHC YHUCIIOBOTO
aprymeHTa
Tpuronomerpuueckas
OKPYXHOCTb, OIpe/ieJICHHE
TPUTOHOMETPUUECKUX (YHKIIHI
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIPENIETICHHE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCJIOBOI'O apryMeHTa

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

86

OCHOBHBIE
TPUTOHOMETpHUYECKHE (HOPMYJIBI

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

87

88

OcHOBHBIE
TPUTOHOMETpHUECKHUE (HOPMYJIIbI
OCHOBHBIE
TPUTOHOMETpHUECKHUE (HOPMYIIbI

https://resh.edu.ru/subject/lesson/4735/start/199274/

https://resh.edu.ru/subject/lesson/4735/start/199274/
https://resh.edu.ru/subject/lesson/3489/start/292739/

&9

OCHOBHBIE
TPUTOHOMETpHUYECKHUE (HOPMYJIIbI

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

90

91

92

[TpeoOpa3oBanue
TPUTOHOMETPUUECKUX
BBIPKECHUI

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPKECHUI

[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUI

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

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

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

93

[IpeoOpazoBanue

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




94

TPUTOHOMETPUUECKHUX
BBIPAKECHUI

Pemenuie TpUroHOMeTpUUECKUX
ypaBHEHUH

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

95

96

97

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUH

Penienue TpUroHoMeTprUUECKUX
YpaBHEHUU

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

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

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

98

99

100

Pemenne TpuroHOMeTpUYECKNUX
ypaBHEHUI

Pemenune TpuroHomMeTpuuecKux
yYpaBHEHUU

Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUU

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

https://resh.edu.ru/subject/lesson/6320/start/200020/

https://resh.edu.ru/subject/lesson/6319/start/200172/

101

KonTponbHnas padora:
"TpuroHomeTpruyecKkue
BBIPOKEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHUA"

102

ITocnenoBaTeIbHOCTH, CITOCOOEI
3aJJaHMS TTOCJIENOBATEILHOCTEM.
Metoa MaTeMaTUUECKON
WHIYKIIAH

103

MOHOTOHHBIe u OFpaHI/I‘-IeHHI)Ie
MocJieI0BaTeIbHOCTH. VicTopus
a”HaIM3a 0ECKOHEYHO MaJIBIX




104
105

Apudmerndeckas nmporpeccus

I'eomeTrpuueckas nporpeccust

106

107

108

beckoneuHno yObIBaroImas
reoOMEeTpUYECKast MPorpeccus

CyMMa 0eCKOHEYHO
yOBIBAIOIICH TE€OMETPHUIECKOM
POrpeccuu

JInHEeNHbBIN 1
SKCITOHEHIIMATBHBIN POCT.
Yucno e. DopMyna CI0KHBIX
MPOIEHTOB

109

JInHeHbIN 1
HKCIIOHEHIIMAJIBHBIN POCT.
Yucio e. Dopmyiia CI0KHBIX
IIPOLICHTOB

110

Hcnonb3oBanue mporpeccuun
AJId pCHICHUA pCAJIbHBIX 3a1a4
MIPUKJIATHOTO XapaKkTepa

111

112

113

KonTponbhas pabora:
"IlocnenoBaTenbHOCTH U
nporpeccun’

HenpepbiBHBIE QYHKITUU U UX
CBOMCTBA

Touxka pa3pbiBa. ACUMITOTHI
rpaduKoB QyHKIHIT

114

CaoiicTBa QyHKIMI
HETIPEPBIBHBIX Ha OTPE3Ke

115

CgoiicTBa (yHKIMH




HEIPEPHIBHBIX HAa OTPE3KE
116 Metox UHTEPBATIOB AJIst |
pEIICHUS HEPABEHCTB
117 Metox UHTEPBAIOB HJIst |
pEIICHUS HEPABCHCTB
118 MeToa UHTEpPBAJIOB JJIS |
pEIICHUS HEPABEHCTB
[IpuMeHeHne cBOMCTB
119 HENPEPBIBHBIX (PYHKIUN A5 1
pEIICHUS 3a/1a4
[IpuMeHeHne cBOMCTB
120 HETPEPHIBHBIX (DYHKIHNA 151 1
pelieHus 3aaa4
121 [TepBast u BTOpast MpOU3BOIHBIE |
byHKIUM
o N
122 TPEICIICHHE, TCOMETPIHCCRIH 1 hitps://resh.edu.ru/subject/lesson/4923/start/200980/
CMBICT IPOU3BOIHOMN
Omnpeneneuue, GU3NIESCKU
123 pel Qusirieciinit 1 https://resh.edu.ru/subject/lesson/3976/start/201 104/
CMBICIT TIPOU3BOTHOM
YpaBHEHHE KacaTeIbHOU K
124 1
rpaduxy pyHKINN
YpaBHEHHE KacaTelIbHOU K
125 1
rpaduxy GyHKIUN
[Ipon3BogHbIE DJIEMEHTA]
126 P VH PIE SICMEHTApHBIX 1 https://resh.edu.ru/subject/lesson/3954/start/
byHKIHHA
IIpou3BoHEIE SIIEMEHTAPHBIX
127 p VI[ p 1 https://resh.edu.ru/subject/lesson/3954/start/
byHKIHHA
128 [IpousBoaHas cymmBl, 1 https://resh.edu.ru/subject/lesson/3954/start/




IPOU3BEJICHUS, YACTHOTO U
KOMITO3UIINH (PYHKITHIA

[IpousBoHas CYMMBI,

129 MPOU3BEJECHHUS, YACTHOTO U 1
KOMITO3HITMH () YHKIIHHA
[IpousBoHas cymMmBl,
130 MPOU3BEICHHUS, YACTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA
131 KonTtponsHas pabora: | |
"IIpousBonas"
[ToBTOpEHHE, 0000IICHUE,
132 CHUCTEMaTH3alMs 3SHAHUH: 1
"VpaBuenus"
[ToBTOpenue, 06001IIEHNE,
133 CHCTEMAaTU3alMs 3HAHUM: 1
"OyHkuun"
134 Wrorosas koHTposibHasA paboTa 1 1
135 HToroBas KOHTpOJIbHAsA paboTa 1 1
136 [ToBTOpenwue, O606H1€Hlfe, |
cHUCTEeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IprumeHeHnue nporu3BOJHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

DJleKTPOHHbBbIE HU(PPOBBIE 00pa3oBaTeIbHbIE
pecypcsl

https://resh.edu.ru/subject/lesson/3976/start/201104/

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

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

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

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

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHNIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
UCCIIeTOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpuMeHeHne MpoOn3BOHOM K
UCCIIeIOBaHMIO (QYHKITHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

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

Haxoxnenne HanOoIbIIETO 1
HAaUMEHBIIIETO 3HAUEHUS
HenpephIBHON (YHKIIUU HA
OTpe3Ke

Haxoxnenne HanOOJIbIIETO U




10

11

HAMMEHBIIETO 3HAUCHHUS
HENpEepbIBHON (PYHKIIUU HA
OTpe3Ke

Haxoxnenue HaubombIero u
HAUMEHBIIIETO 3HAUCHUS
HENpephIBHON (YHKIIUU HA
OTpEe3Ke

Haxoxaenne HanbombIiero u
HAUMEHBIIIETO 3HAUCHUS
HENpepbhIBHON (DYHKIIUU HA
OTpe3Ke

Haxoxnenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYECHUS
HENpephIBHON (DYHKIIUU HA
OTpe3Ke

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

12

Haxoxnenne HanboIbIIETO 1
HaMMEHBIIETO 3HAUYECHUS
HENpephIBHON (DYHKIIUU HA
OTpEe3Ke

13

[IprMeHeHne poOn3BOIHOMN IS
HaXO0X/ICHUS HAaWITy4Ilero
pEILIEHNUs B IPUKIIAIHBIX
3aza4ax

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

14

[IpumeHeHnre mporu3BOIHOMN ISt
HaXOK/ICHUS HAUTyUIIIEeTO
pelieHus B MPUKIIaTHBIX
3aJadyax

15

[IpumeHeHre nporu3BOIHOMN 11t
OTIpENIeTICHUSI CKOPOCTH H




YCKOPEHUsI Iporiecca,
3aJJaHHOTO (POPMYIION WK

rpadukom

[IpumeHeHue nporu3BOIHOMN 11t

OmnpeaAcICHUA CKOPOCTH U

16 YCKOpEeHUs Impoliecca,
3aJaHHOTO (POPMYIION HITH
rpaduKom

17 Komnosumus ¢pyHkimii

18 Komnosunus ¢pyHknumit

19 Komnosumus ¢pyHkimii
I'eomerpuueckue oOpa3sl

20 YpaBHEHUI Ha KOOPJIAUHATHOM
TIOCKOCTH
['eomeTrpuueckue oOpassl

21 YpaBHEHUI HAa KOOPIUHATHOU
TUIOCKOCTH
KonTponbhas pabora:

22 "UccnenoBanue GpyHKIMNA ¢
MTOMOUIBIO TPOU3BOTHOM"

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

24 SIEMEHTAPHEIX (pYHKLUIAH. https:/resh.edu.ru/subject/lesson/4924/start/225713/
[IpaBuina HaXOXACHUS
epBOOOPA3HBIX

)5 [TepBooOpazubie

3JIEMEHTAPHBIX (PYHKIIHHA.




26

[paBuna HaXOXKACHUS
epBOOOPA3HBIX

Nurerpan. I'eomeTpuueckuii
CMBICJI MHTETpaja

27

Brrunciienue onpeaenéHHoro
uHTEeTpasa mo popmyse
Hprorona-JleiiOnuma

28

29

30

Brrunciienue onpenenéHHoro
uHTEeTpaia mo popmyse
Hprorona-JleiiOnuma
[TpumMeHeHne UHTETpaa s
HAXOXKJCHUS TUIOIIACH
IUTOCKUX (QUTYp

[TpumeHeHne uHTErpana 1is
HaxXOXKIeHUI 00BEMOB
TEOMETPUUECKUX Tell

https://resh.edu.ru/subject/lesson/6117/start/
https://resh.edu.ru/subject/lesson/4037/start/269550/

31

[Ipumeps! pemenunit
nudepeHIanTbHbIX
YpaBHEHUNU

https://resh.edu.ru/subject/lesson/6118/start/225808/

32

33

[Ipumeps! permenunit
nuddepeHImaTbHBIX
ypaBHEHUU

Marematnueckoe
MOJICTUPOBAHUE PEATbHBIX
MIPOIIECCOB C MTOMOIIIBIO
nuddepeHImaTbHBIX
ypaBHEHUU

https://resh.edu.ru/subject/lesson/6118/start/225808/

34

KonTtponbhas pabora:




35

"I[TepBooOpasnas u uHTETpan"

Tpuronomerpudeckue
(GyHKLUU, UX CBOICTBA U
rpaduku

https://resh.edu.ru/subject/lesson/611 1/start/200545/

36

Tpuronomerpuueckue
¢GyHKIMH, UX CBOIICTBA U

rpaduku

https://resh.edu.ru/subject/lesson/3923/start/200607/

37

38

39

Tpuronomerpuueckue
(GyHKIMHU, UX CBOICTBA U
rpaduku
Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduku
Tpuronomerpuyeckue
(byHKLMH, X CBOICTBA U
rpaduxu

https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/

https://resh.edu.ru/subject/lesson/5570/start/

https://resh.edu.ru/subject/lesson/6113/start/

40

OTt60p KOpHEH
TPUTOHOMETPUUIECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OTt60p KOpHE
TPUTOHOMETPUUIECKUX
YPaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX




43

44

YPaBHEHMH C IOMOUIbIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTH

Ot60p KOpHEH
TPUTOHOMETPHUUYECKHX
YPaBHEHMH C IOMOUIbIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

Pemenue TPUTOHOMCETPHUIYCCKHUX
HCPABCHCTB

https://resh.edu.ru/subject/lesson/4738/start/200420/

45

Pemienne TpuroHOMeTpU4YECKUX
HEPaBEHCTB

46

47

Pemenne TpuroHOMeTpu4ECKUX
HEPaBEHCTB

Pemienne TPUTOHOMCTPHUUCCKUX
HCEPaBCHCTB

48

49

KonTponbHnas pabora:
"I'paduku
TPUTOHOMETPUUECKHUX
byHKLIUH.
Tpuronomerpuyeckue
HepaBeHcTBA"

OcCHOBHEIE MCTOJBI pCHICHUA
MOKa3aTCIIbHBIX HCPABCHCTB

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

50

51

OcCHOBHEIE MCTOJBI pCHICHUA
MMOKa3aTCJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOJbI pCHICHUA
MOKa3aTCJIbHBIX HCPABCHCTB




OCHOBHBIE MCTOJBI pCHICHUA

52 NOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHEIC METOZEI PeLIICHIL https://resh.edu r/subject/lesson/3852/start/199119/
JOTapu(PMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
norapupMHUECKUX HEPABEHCTB

55 OCHOBHBIC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

56 OCHOBHBIC METO/IbI PEILICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB

58 OCHOBHBIC METO/IbI PEIICHUS
UppalMOHATIBHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IBI PEIICHUS
UppaIMOHATHHBIX HEPABEHCTB
I'paduueckue MeTo b1

61 pEeLIeHNs] UPPALMOHATIBHBIX
ypaBHEHUU
I'paduueckue meToap!

62 pEILIEeHUs] UPPAMOHATIBHBIX
YpaBHEHUN
['padmyeckue MeTobI

63 penieHus MoKa3aTeIbHBIX
yYpaBHEHUI

64 ['padpraeckue meTo b1




65

peLIEeHNs T0OKA3aTEIbHbIX
HEPABEHCTB

['padmyeckue MeToabI
pelieHus JorapupMUIecKux
ypaBHEHU U

66

I'paduueckue meTobl
pereHus JorapupMUIECKIX
HEpaBEHCTB

67

68

69

70

I'paduueckue meToan
peteHus JorapupMUIECKIX
HEPABEHCTB

['padmyeckue MeTObI
pelIeHUs [T0Ka3aTeIbHbIX U
norapu(MUUECKUX YpaBHEHUN
I'paduueckue MeTo b1
pElIeHHs TOKA3aTeNbHbIX U
norapu(pMHUECKUX ypaBHEHHHA
I'paduyeckue meToap!
pELIeHUS TTOKA3aTeNbHbIX U
norapupMUUECKUX HEPABEHCTB

71

['padpuaeckue meTo b1
pelieHus oKa3aTeIbHBIX U
norapu(pMUUECKIX HEPABEHCTB

72

KonTponbhas pabota:
"HppaunoHanbHEIE,
MoKa3aTelbHbIE U
norapuMuIecKue
HepaBeHCTBA"




73

74

75

KomrutekcHble uncia.
AnrebOpanyeckas u
TpUroHoMmeTpuyeckast HopMel
3aMMcy KOMIUIEKCHOTO YHCTia
KomrutekcHble yncia.
Anrebpanyeckas u
TpUrOHOMETpHUYecKast HOpMBI
3aMMcy KOMIUIEKCHOTO YHCTIa

ApudmeTnueckue onepauu c
KOMIUIEKCHBIMU YHCIIAMU

https://resh.edu.ru/subject/lesson/4028/start/37167/

https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/6120/start/

https://resh.edu.ru/subject/lesson/6120/start/

76

Apudmerndeckre onepanum ¢
KOMITJIEKCHBIMHU YU CJIaMU

77

78

79

N3obpaxeHne KOMIJIEKCHBIX
4yyceln Ha KOOPAMHATHOU
IJIOCKOCTH

N300paxeHne KOMITTIEKCHBIX
YHCell Ha KOOPIANHATHON
IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oit
CTEIIEHU U3 KOMIUIEKCHOIO
yucia

80

®opmyna Myaspa. Kopau n-oi
CTETNEeHH U3 KOMILJIEKCHOTO
qucia

81

[TprMeHEeHHE KOMIUICKCHBIX
YUCEI JIJISl PeIICHUS
bU3NYECKUX U TEOMETPUUECKUX
3agau




82

83

KonTponbHas padora:
"KomrmurekcHbie ynciia"

HaTypanLHHe U LCJIbIC YHClIa

84

85

Harypanbnsle u niensie yucna

[TpumeHeHre mpU3HAKOB
JEIUMOCTH LIEJIBIX YUCe

86

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

87

88

89

[TpumeHeHne mpU3HAKOB

JIEJTUMOCTH 1IEJIBIX YHCET:
n HOK

[TprMeHeHre TPU3HAKOB
JIETUMOCTH 1EJIbIX YUCET:
n HOK

[TpuMmeHeHne TpU3HAKOB
JEITMMOCTH LIEJIBIX YACEN:
OCTaTKH 110 MOJYJIIO

HOJI

HOJ

90

[IpuMeHeHne npru3HaKoB
JEIAMOCTH LIEIIBIX YHACEN:
OCTaTKH I10 MOJYJIIO

91

IIpumeHeHne MpU3HAKOB
JIEITUMOCTH IIEJIBIX YHCET:
anroput™ EBkinaa nms
pELICHHS 3a/1a4 B LENBIX
yHcaax

92

Kontponbnas pabora: "Teopus

HEeNBIX ynucen"

93

CucreMa 1 COBOKYIHOCTh




94

ypaBHeHUM. PaBHOCHIIbHBIE

CHUCTEMBI U CUCTCMBI-CJICACTBUA

CucreMa 1 COBOKYITHOCTh
ypaBHeHUM. PaBHOCHIIbHBIE

CHCTEMBI U CUCTEMBI-CIICACTBUS

95

OcHOBHBIE METO/bI PELLIEHUS
CHUCTEM U COBOKYITHOCTEU
palOHaIbHBIX YPAaBHEHUN

https://resh.edu.ru/subject/lesson/4134/start/39002/

96

97

98

99

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
VPPALMOHAJIBHBIX YPABHEHUI

OcHOBHBIE METO/BI PEILIEHUS
CHUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPaBHEHUU

OcHOBHBIC MCTObI pCHICHUSA
CHUCTEM U COBOI(YHHOCTGI\/'I
IMOKa3aTCIbHBIX ypaBHeHI/Iﬁ

OcCHOBHEBIC MCTOBI pCHICHUA

CUCTEM U COBOKYITHOCTEM
JorapupMHUUECKUX ypaBHEHUH

100

OcHOBHBIE METO/IbI PELIEHUS
CHUCTEM U COBOKYITHOCTEU
Jgorapu(pMUUECKUX ypaBHEHHM

101

IIpumeneHne cucreM K
PELICHUIO MaTeMaTHYECKUX
3a]a4 U 3a]a4 U3 pa3InuHbIX
obJyacTeil HAyKU U peaIbHOU
YKU3HU, UHTEpIpETalus

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




102

103

104

105

IMMOJIYYCHHBIX PE3YJIbTAaTOB

[IpumeHenue cucrem Kk
PELICHUI0 MaTEMaTUYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3IM4HbIX
obJyacTell HaAyKH U peaIbHOU
JKU3HU, UHTEpIIpeTalus
MOJIyYEHHBIX PE3Yy/IbTaTOB

[TprMeHeHnEe HEPaBEHCTB K
PELICHUIO MAaTEMAaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
obractell HAyKH U pealibHOI
YKU3HU, UHTEpIpeTaLus
MOJIyYEHHBIX PE3y/IbTaTOB

KonrtpomnbHas padora:
"CucreMsl palluOHAJIbHBIX,
UppalMOHAIBHBIX
MOKa3aTeIbHBIX U
norapuMUUECKUX ypaBHEHUN"

ParnmonanbHble ypaBHEHUS €
napameTpamu

https://resh.edu.ru/subject/lesson/4145/start/111179

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamMmu

107

108

PanmonanbHble CHCTEMEI C
napaMeTpamMmu

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppannoHaibHbIe CUCTEMBI C
napaMeTpamu




110

111

[Toka3arenbHble ypaBHEHUS,
HEPABEHCTBA C IapaMeTpamMu
[Toka3arenbHbIE CUCTEMBI C
napameTpamu

112

113

114

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMmerpamu

Tpuronomerpuyeckue
ypaBHEHHUS C TapaMeTpaMu

https://resh.edu.ru/subject/lesson/6318/start/200082/

115

116

117

118

119

Tpuronomerpuueckue
HEPABEHCTBA C IIapaMeTPaMHu

TpuroHomerpuieckue CUCTEMbI
C MmapaMeTpaMu

[Toctpoenue u uccienoBanue
MaTEMAaTHYECKUX MOJENIEH
peabHbIX CUTYalU ¢
MIOMOUIBIO YPAaBHEHUH C
napameTpamu

[TocTpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN
peabHBIX CUTYaIUi ¢
MIOMOUIbIO CUCTEM YPAaBHEHUH C
napaMeTpamu

IlocTtpoenue u uccnenoBaHue
MaTeEMaTUYECKUX MOJENEN
peanbHbIX CUTYyaLU C
IIOMOILBIO CUCTEM YPAaBHEHUM C




120

napaMeTpamu

KonTponpHas padora: "3amaun
¢ mapamerpamu"

121

122

123

124

[ToBTOpenue, 06001ICHNE,
cuCTeMaTH3aIHs 3HAHWI:
"VpaBuenus"

[ToBTOpEHHE, 0000IICHUE,
CHCTEeMaTH3aIus 3HaHUH
"VpaBaenus"

[ToBTOpEHME, 0000IICHUE,
CUCTeMaTH3allus 3HAaHUI:
"VpaBHeHus. CucteMbl
ypaBHEHUI"

[ToBTOpenwue, 06001IeHNE,
CHCTeMaTH3allys 3HAHUIA:
"HepaBencraa"

125

[ToBTOpenue, o6odIIEHKE,
cUCTeMaTH3aIs 3HAHW:
"HepaBenctaa"

126

127

128

[ToBTOpenwme, 0600IIEHNE,
CUCTEeMAaTH3aIis 3HAHWII:
"Hepasencrna"

[ToBTOpenue, 06001ICHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"IIpon3BogHas u eé
npuMeHeHune"

[ToBTOpenue, 060061ICHNE,
CUCTEMAaTU3allus 3HAHWII:




"[IpousBoHas U €&
npuMeHeHue"

[ToBTOpEeHmE, 0600IICHNE,
CHUCTEMaTH3al|s 3HAHWH:

129 R 1
"[IpousBoaHas u €&
npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
130 CHUCTEMAaTU3alMs 3HAHUH: 1
"UuTerpan u ero npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
131 CHCTEMAaTU3alMs 3SHAHUM: 1
"Oyaruun"
[ToBTOpenue, 06001ICHNE,
132 CHCTEMAaTU3alMs 3HAHHUI: 1
"OyaKIMR"
[ToBTOpenue, 06001IIEHNE,
133 CHCTEMAaTU3alMs 3HAHUM 1
"OyaKIUn"
134 HToroBas KOHTpoOJIbHAsA paboTa 1 1
135 HtoroBast KOHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHwMe, o6o61ueHI/vIe, |
CHCTeMaTu3aIys 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. MaremaTtuka: anrebpa ¥ HayajJla MaTEeMaTHYECKOTO aHaju3a,
reoMmeTpusa. AnreOpa u Hadaja MaTeMaTtudeckoro aHainusa. 10 kiacc: 0a30BbId
u yriyosnennsid ypoBuu / FO.M. Komnsirun, M.B. TkaueBa, M.U. llabynun. M:
ITpoceenienune, 2020

2. Maremaruka: anrebpa M Hayajga MaTeMaTHYEeCKOrO aHallu3a,
reoMmeTpus. AnreOpa M Hadaja MaTeMaTHYecKOoro aHanm3a. 11 kmacc: 6a30BbIi
u yrnyonenusiit ypoau / FO.M. Konsrun, M.B. TkaueBa, M.U. [1labynun. M:
[Ipocsenienue, 2021

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Anrebpa ¥ Hayaja MaTeMaTUYECKOro aHanu3a. MeToaudeckue
pekomenaanuu. 10 knacc/ H.E ®enoposa, M.B. TkaueBa. - M: IIpocsernienue,
2017.

2. Anrebpa u Havajla MaTEeMaTUYeCKOro aHanmu3a. Jlumaktudeckue
matepuainbl. 10 knacc: 6a30BbIi U yriryosnennsiit ypoBau /M.U. [1laGynun, M.B.
TkaueBa u ap.- M: npocseuienune, 2023

3. Anre6pa W Hauaja MaTeMaTHYECKOro aHajau3a. MeToaudecKue
pekomenaamuu. 10 - 11 xmacce/ H.E ®enmoposa, M.B. TkaueBa. - M:
[Ipoceemenue, 2017.

4. Nzydyenue anreOpbl M Hayaia MaTeMaTUYecKoro aHanusa B 11 kmacce:
/ H.E ®enopoBa, M.B. Tkauesa. - M: IIpocsemenue, 2009

5. Anre6pa W Hayajga MaTeMaTHYECKOro aHanmu3a. JlumakTudeckue
Marepuansl. 11 kiacc: 6a30Bbiil U yrinyonensasiid ypoBau /M.U. [labynun, M.B.
TkaueBa u ap.- M: npocsemenue , 2023

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETH
NHTEPHET

1. bu6bmnorexa IJOK

2. «Poccuiickas 351eKTpOHHAS LIKOJIay.

3. «AKnacey.

4. «Yuun.py».

5. «Skysmart Kirace»
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