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MNOACHUTEJIBHASA 3AIINCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHWs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOSHUS WH(OPMATHUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CJIOBECHOCTH U JAPYTHUX
JUCHMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBaIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KoTopas (OpMYJIHUpPYET CBOU
JOCTHKEHUSI B MaTEMaTHYECKOM opMme.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TEHJICHIIUN Pa3BUTUSI SdKOHOMUKHU U OOIIIECTBEHHOU KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBiaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMM KOHCTPYKIHUSIMHU aireOpbl M MaTEMaTHUYECKOTO aHalii3a pPa3BUBAECT
YMEHHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAThH HCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HMCIOJIb30BaTh
00001IIeHNEe W KOHKPETH3allUl0, a0CTparupoBaHUE U aHAJIOTHIO0, (OPMHPYET
KPEAaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa v Havajla MaTeMaTH4E€CKOro
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIE peajbHbIX CUTYAIlUH,
WHTEpPIPETAlUA  TOJYYECHHBIX  PEHIEHUM, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH M UX aBTOPAMH.

VYuebHblli Kypc 00JaaeT 3HAYUTENHHBIM BOCIHUTATEIBLHBIM TOTCHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEATEeIIbHOCTH, TpeOyroned MNpOAOIKUTEbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITETbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a TMOJIyYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTEeMaTHYECKOTO
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4Ye€CKOTro
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUUYEeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKUINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauamna
MaTeMaTU4YecKoro aHanuza», «MHoxkecTBa U JiorMka». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U paszzienamMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJIeI0BaTeIbHO (HopMUpyeTcs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeJh peaJbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3a7aui, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo0iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, pabOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyYecKkue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYarouIMecss OBJAJACBAIOT PA3JIMYHBIMM METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUM MPUKIIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIBHBIMH  (OpMaMH,  MPEACTABJICHHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU N7l pelIeHus 3a1ad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHaTUTHYECKOU, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MAaT€MaTHYECKHX, TaK M NPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBEIUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIOJIb30BATh €0 JJisi BHIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yucaa v BBIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE M JACCSITUYHBIE IPOOU, MPOLEHTHI,
OecKOHEUHbIE Iepuoandeckue apodu. Ilpumenenue npoOell MU NPOUEHTOB IS
pelIeHUs NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWM U PEANIbHOU KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu € JIEWCTBUTEIbHBIMU  4HclIaMd.  Moayib
JNEHUCTBUTEILHOTO YUCHA U €ro cBoicTBa. [IpuOnmkEHHbIE BHIYMCICHHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (OPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U MPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. JleciTuyHbIE U HATypaJIbHbBIC
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHTE€HC YMCIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHMS M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUHN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEepeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTENIEHU U KOPHH.

HppauroHansHble YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UPPALMOHATIBHBIX YPABHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHCHUU.
[IpeoOpa3zoBaHue BRIpaXKEHH, COACPIKAITIX JTOTAPUDMEI.
Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peleHus

Jorapu(pMUUECKUX YpaBHEHHIA.



OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHEeHMI. OnpenenuTens MATpUlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIaIHBIX 3aJ1ad C IMOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U OTIPECTUTEIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JIacTed HAyKu WU pPEabHON
KU3HH.

DOyHKUMH U TPaPUuKH

OyHkius, crnocodbl 3amaHus (QyHkiuu. B3aumHO o00patHble (QYHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkium.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIe GyHKIMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTHM (PyHKUIMHU. MakCUMyMbl U MUHHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-TMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas (pyHKIMS C HaTypaJbHBIM U II€JIbIM NOKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS N-OW CTENEHU Kak (PYHKIUKU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonp3oBanue rpadukoB GyHKIHMA 71 pEIICHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEAOBAaTEIBHOCTEH. MeTox
MaTeMaTUYEeCKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMS MAaTeMaTHYECKOIO aHAIN3a Kak
aHanM3a OECKOHEYHO MaJbIX.

ApudmeTrnueckast 1 reOMETpHUECcKas mporpeccur. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPUYECKON
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmyJia CI0KHBIX



MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKJIAJHOTO XapaKTEpa.

HempeppiBHBIe (GYHKIIMM W WX CBOHMCTBA. TOukw pasphiBa. ACHUMIITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHble GyHKIHH. OnpeneneHne, reOMETPUIECKUNA U
(bu3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTelbHOU K TpaduKy QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyi HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KIIACC

Yucaa v BIYUCICHUSA

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3allUCU KOMIUIEKCHOTO 4YHcia. ApudMeTndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yuciaMu. M300pakeHue KOMILJIEKCHBIX YHCET Ha KOOPAMHATHOW TIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN I PElIeHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMETpU4ECKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS T[OKa3aTeIbHBIX U  JIOTapU(PMUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPPAIMOHATIBHBIX, TOKA3aTENbHBIX U JTOTapU(PMHUUECKUX YpaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3lIMyHbIX 00JiacTell HayKu U peasibHON
JKA3HU, UHTEPIIPETALNS [IOJYyYEHHBIX PE3YIIbTATOB.

DyHKIUHN U TPAPUKH

I'paduk xommoszunuu GyHkIUd. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOMCTBA U IPaPUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHHU M HeEpaBeHCTB. | 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHne Mpou3BOAHON K MCCIENOBAHHUIO (DYHKIIMI HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokneHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXO0XKICHUS HAWIY4dIEero pElIEHUs B
NPUKIAIHBIX 3a/adax, Uil ONPENCIIEHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3aJlaHHOTO (HhOPMYJION 1K TpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleidnua.

[IpumeHeHrne uWHTErpajia s HAXOXKICHHS IUIOIMIAJEH MIoCKuX GuUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHBIX
YPaBHEHHUM.



INTAHUPYEMBIE  PE3VJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMK O00YyYalOlErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOro OOIIeCTBa, MPEACTaBICHHE O MaTeMaTHYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOUETYP
IpaXIaHCKOT0 0011ecTBa (BHIOOPHI, OMPOCKHI U APYroe), YMEHHE B3auMOICHCTBOBATH
C COLIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON T'PAKIAHCKOW HICHTUYHOCTH, YBAKECHHS K
MPOIUIOMY M HACTOAIIEMY POCCUICKOW MaTeMaTHUKH, IEHHOCTHOE OTHOILIECHHE K
JTOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMAaTUUYECKOMW IIKOJIbBI,
UCIIOJIb30BAaHUE HJTHUX JIOCTHKEHUN B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
AKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTO TMOBEJCHHUS, CBS3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTUKEHHI HAyKH U JIESITENIbHOCTHIO YYEHOTO, OCO3HAHUE JTIUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, PACCYX IACHUN, BOCIPUUMYHBOCTh K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS ITPUMEHITh MaTeMaTUUYECKUE 3HAHUS B MHTEpEcax
3I0pOBOTO M 0O€30IMacHOro o0Opasza >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE IIHTAHHME, COAJTAHCUPOBAHHBIM PEKHUM 3aHATUH M OTIbIXA,
peryisipHas (u3udeckas AaKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHHWE TIPH
3aHSATUSX CIIOPTUBHO-03/I0POBUTEILHOMN ACATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TFOTOBHOCTH K TPYZly, OCO3HaHUE IIEHHOCTH TPYAOIIO0US, UHTEPEC K PA3IUUHbIM
chepam mnpodecCHOHATHHOM JEATENHHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccnn u
peann30BbIBaTh COOCTBEHHBIE MU3HEHHbIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K



MaTeMaTH4eCKOMY OOpa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTKEHUU BCEU KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHI0 B  PEIICHUU MPAKTUYECKUX  3a7a4
MaTeMaTUYECKOU HapaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOHW  KYJIbTYpbl, TOHHMMAaHWUE  BIWSHHUS
COIIMAJIbHO-D)KOHOMUYECKUX MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLMAIBHOU
Cpelbl, 0OCO3HAHHE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX MpoOIeM, OpUEHTAINS Ha
MPUMEHEHNE MaTeMaTHYECKUX 3HAHUM TSl PEIICHUS 3a/1a9 B 00IaCTH OKPY KaOIIeH
cpenbl, IJIAHUPOBAHHWE TIOCTYNKOB M OIEHKH WX BO3MOXXHBIX ITOCIEACTBUM IS
OKPY’KaroIeh Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIICCTBEHHOW MPAKTUKH, TOHMMaHUE MAaTEeMaTHYeCKOM
HayKH Kak c(epbl 4eIOBEUECKON JeATEeIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUISL Pa3BUTUS LIUBWIM3AIMHU, OBJIAJCHHUE SI3bIKOM MAaTeMAaTHUKU W MAaTEeMaTHYE€CKOU
KYJbTYpPOU Kak CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTb OCYIIECTBIATH IPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTesibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBbie 1ornueckue aeicTBUA:

BBISIBISITH M XapaKTE€PU30BaTh CYIIECTBEHHBbIE NPHU3HAKM MaTE€MAaTHYECKHX
OOBEKTOB, MOHATHI, OTHOIIEHUA MEXAY MOHATUSAMHU, (OPMYIUPOBATH ONpPEAEIICHUS
MOHSITUM, YCTAHABINBAThH CYIECTBEHHBIA MPU3HAK KJAcCU(UKAIMU, OCHOBAHMS JJIs
000011IeHNS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATB, dopMynupoBaTh U NpPeOOpPa3OBBIBATH  CYXKACHMS:
YTBEpAUTENbHbBIE U OTPULIATENbHbIC, €IUHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOPEYHS B
(dakTax, OaHHBIX, HAOJIOJEHUSAX W YTBEPXKACHMSX, MpeIaraTb KPUTEPUH JIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JeNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHUI 10 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENIbHO JIOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKICHUN
(OpsiMble ¥ OT MPOTHUBHOIO), BHICTPAUBATh APryMEHTAIIMIO, PUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBO/bI;

BbIOMpaTh cmoco0 pemieHus y4yeOHOM 3ajgaun  (CpaBHHUBATh HECKOJBKO
BapHAaHTOB PEIICHUS, BHIOMPATh HanOoJee MOAXOIAIINA C YYETOM CAMOCTOSTEIHHO
BBIJICJICHHBIX KPUTEPUEB).



ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOIIPOCHI, bukcupyromme IPOTUBOPEYHE, npo0iemy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (DOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIMIO0, MHCHHE;

IIPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHHUE 110
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOro OO0bEeKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMU, TPOLIECCAMU;

CaMOCTOSTENbHO (OPMYIHPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
NpPOBEIEHHOTO  HAOMIONIEHUs,  WCCIEJOBaHUS,  OICHUBATH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXXKHOE pPAa3BUTHE TIpollecca, a TAKXKE BBIJIBUIaTh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIISITE  IePUIIMTHI MH(POPMAIIMK, JAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;

BBIOMPATh MH(DOPMALMIO W3 HCTOYHUKOB PA3NHMYHBIX TUIIOB, AHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh UHPOPMALIMIO PA3IUYHBIX BUIOB U (POpM
IIPE/ICTABIICHHUS;

CTPYKTYPUpPOBaTh HH(POPMALIMIO, MNPEACTABIATh €€ B pa3IMyHBIX (opmax,
WJUTIOCTPUPOBATH IpapruecKy;

OLICHUBATh HaJEKHOCTh uH(popmanu o CaMOCTOSATENLHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (HOPMYJIUPOBATH CYXKICHHSI B COOTBETCTBUHU C YCJIOBHSIMH U
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IINCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHWs 1O XOAy peuleHus  3aJ1ayu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B X0/i¢ OOCYXXIEeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaEMOU TEMBbI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh UCH, HAalleJICHHbIC Ha MIOMCK PEIICHMUS,
CONIOCTABIATh CBOM CYXACHUA C CYXKICHUSAMH JPYIMX YYaCTHHKOB JHAJIOra,
oOHapyXuBaThb pa3IU4YMe MW CXOJACTBO MO3UIMH, B KOPPEKTHOH Qopme
(bopMyIupOBaTh pa3HOIJIACHS, CBOU BO3PAKEHUS;

[IPEACTABIATh PE3YJbTATHl PEIIEHUs 3aJadyM, JKCIIEPUMEHTAa, HUCCIECIOBAHUA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (OpMAT BBICTYIUIGHHSI C Y4€TOM 3ajad
Mpe3eHTAlMd U OCOOCHHOCTEN ayIUTOPHUH.



PeryisiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, aIrOPUTM PEILICHUS 3a/laud, BBIOUpPATh CIOCOO PEIICHHS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BIIJICTh HaBBIKAMHU TO3HABATEIHHON pedIEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUNA W MBICIUTEIBHBIX IIPOIIECCOB, WX pPE3yJIbTAaTOB, BIAJNETh CIIOCOOaMH
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOLIECCA U pEe3yJIbTaTa PEIICHUS MaTEMaTUYECKOM
3a/1a4y;

MPEABUJIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a7ayH,
BHOCHUTH KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, JIAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa IEIU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTIKEHUSI WM HEJOCTIXKEHHSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTH OILIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMMATh W HCMOJb30BaTh IMPEUMYIIECTBA KOMAHIHONW M WHAWBUYyaTbHOMN
paboTHI TIPU pPEIICHUH y4eOHBIX 3a]a4, TPUHUMATh 11eJIb COBMECTHOM JIEATETLHOCTH,
IJIAHUPOBAaTh OPraHU3aIlMI0 COBMECTHOW palOThl, pacnpenensitb BHUILI PpadoT,
JIOTOBApUBATLCS, OOCYXIaTh MPOLECC U pe3yJbTar paboThl, 0000IaTh MHEHHS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax padboThl (0OcyxkaeHus, 0OOMEH MHEHUI,
«MO3TOBBIE TITYPMbD» U MHBIC), BHITIOIHATH CBOIO YacCTh PaOOTHI U KOOPAMHUPOBATH
CBOU JICUCTBUSA C APYTUMHU YJICHAMH KOMaH/bl, OIICHUBATh KAYECTBO CBOETO BKJIAJIa B
o0muii  MPOAYKT MO  KputepusM,  CcHOPMYJIUPOBAHHBIM  YYACTHHUKAMHU
B3aUMOJECHUCTBUA.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOy4aromMiics TMOJYyYUT CJICTYIOIINAE
MpEAMETHBIC PE3yJbTaThl MO OTACIBbHBIM TeMaM pabouyell MmporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYeCKOTr0 aHaTN3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO OMEPUPOBATH MOHATUSMU: pPAIMOHATBLHOE YHCIO, OeCKOHEUHas
nepuoguyeckas  JpoOb, TMPOLEHTHI, UPPALMUOHATIBLHOE  YHUCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSATH IPOOU U TIPOIIEHTHI JJIsl PEIICHUsI MPUKIIATHBIX 3a/1a4 U3 Pa3INIHBIX
OTpaciiell 3HaHUHM U pEeabHOMN KU3HU;



OPUMEHSTh NMPUONMKEHHBIE BBIYMCIICHUS, TIPABUIIA OKPYTJICHUS, TPUKUAKY U
OLICHKY PE3yJbTaTa BHIYUCICHUN;

CBOOOZIHO OMEpUPOBATH TMOHSATHEM: CTEHNEHb C IENbIM  I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOMAIIYI0 (DOpMY 3alUCU ACHCTBUTEIBHBIX YHCEN JUIsl pelieHUs
IIPAKTUYECKUX 3a7a4 U IPEACTABIICHUS TaHHBIX;

CcBOOOZHO OMEpUPOBATH MOHATHEM: apu(METUYECKUl KOPEeHb HaTypajbHOU
CTEIICHU;

CcBOOO/IHO ONIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAILHBIM ITOKa3aTeNeM;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: JIOTapudM 4YuUCIa, JECATUYHBIE U
HaTypajbHbIE JTOTapU(MBI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTAa;

OIIEPUPOBATH IOHATUSMU: APKCUHYC, APKKOCHUHYC W ApKTAaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh TMOHATUSIMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JIUYHbIE METOJIbI PEIIEHUs pPaIMOHAIBHBIX U  JpOOHO-
pallMOHAJIBHBIX YPAaBHEHUM, MNPUMEHATh METOJ HWHTEPBAJIOB JUISl  PEIICHUSA
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOM NEPEeMEHHOM,
MHOTOWIEH C HeJbIMA KOd(PphULIMeHTaMU, KOPHU MHOTOWICHA, IPUMEHSTh JICJICHUE
MHOTOYJIEHAa Ha MHOIOWIEH C OCTaTkoM, Teopemy be3y u teopemy Buera mis
pelLIeHUs 3a1aY;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: CUCTEMA JTUHEHUHBIX YPaBHCHUHN, MaTPUIIA,
ONpPEAECAUTENIb MAaTpPUlbl 2 X 2 W €ro reoOMETPUYECKHUU CMBICH, HCHOJIb30BaTh
CBOWCTBa oOmpeaenuTenss 2 X 2 [ BBIYUCICHUS €ro 3HA4Y€HUs, NPUMEHATH
ONPENECIUTENIN JUISl PELUICHUS CHUCTEMbl JIMHEMHBIX YPAaBHEHHUH, MOJIECIUPOBATH
pEaIbHBIE CUTyallMM C TOMOIIBIK) CHUCTEMBI JIMHEWHBIX YPAaBHEHWW, HCCIEAOBATH
ITIOCTPOECHHBIE MOJENMN C MOMOILBK) MATpPHI] U OINpPEACTUTENEH, UHTEPIIPETUPOBATD
IIOJIyYEHHBIN pE3yJIbTaT;

WCIIOJIh30BaTh CBOWMCTBA JIEHCTBUIM C KOpPHAMH IS TIpeoOpa3oBaHUs
BBIPAKECHU;

BBITIOJTHATh MPE0OpPa30BaHUs YHMCIIOBBIX BBIPAXKEHUN, COAEPKAIINX CTETIEHU C
palMOHAIIBHBIM [TOKA3aTEeIEM;

UCII0JIb30BaTh CBOMCTBA JIorapu(MoB A mpeoOpa3oBaHus JorapupMUuecKux
BBIPAKEHHN;



CBOOOJHO OIEPUPOBATH MOHSATUSMH: HMppAlMOHAIIbHBIE, TMOKa3aTeJIbHbIE U
norapu(MUUECKHe YpaBHEHUS, HAXOAUTh UX PEHICHUS C IMOMOIIBIO PABHOCHIBHBIX
MEPEXO0/I0B HIIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (OPMYIbI ISl MPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUM;

CBOOOZIHO  OmEepUpoBaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
MPUMEHATh  HeoOxoaumple  (GOPMYJIBI Uil  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUI;

MOJICNIUPOBaTh pealbHble CHUTyallMM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDAKEHUSI, YpPAaBHEHMs, HEPABEHCTBA MO YCJIOBHUIO 3aJadyM, UCCIEI0BaTh
MOCTPOCHHBIE MOJIEIIN C MCIIOIH30BAHUEM arlapara ainreopsbl.

DOyHKUMU U rpaduKu:

CBOOOJIHO OIEpPUPOBATh MOHATHAMU: (DYHKIHS, CHOCOOBI 3ajaHus (YHKIUH,
B3aUMHO 00paTHbIe (YHKIIMH, KOMIO3UIIUA GYyHKIUN, rpaduK QYHKIIMH, BBITOIHSATH
AJIeMEHTapHbIe TpeoOpa3zoBaHus rpa@ukoB GyHKIIHIM;

CBOOOMHO OIEpPUPOBATh TMOHATUSAMHU: OONACTH OMPEICICHUS U MHOMXKECTBO
3HaYCHUH (PYHKIMH, HYTH (PYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO  OMEpUPOBATh TMOHATUSMU: UETHBIE W HEUETHbIE (YHKIIHH,
MepuoInyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMHM, MAKCUMyMBI H
MUHAMYMBI (YHKIIMM, HauOOJbIIeE W HAWMCHbIIEE 3HAaUeHHUE QYHKIUHA Ha
MIPOMEKYTKE;

CBOOOJHO ONEPHPOBATH MOHATHSAMU: CTENEHHAs (YHKIHS C HATYpPaIbHBIM U
[EJbIM TIOKa3aTeseM, TpauK CTENEeHHON (QYHKIMKW C HATypaldbHBIM U IEIbIM
nokasaresieM, Tpaduk KOpHA N-OM CTEMEeHW Kak (YyHKIUA OOpaTHOW CTENEHU C
HATYpaJIbHBIM ITOKa3aTeleM;

OTICpUPOBATh TOHATUSAMH: JIMHCHHAS, KBaJApaTU4YHAsA W JAPOOHO-TMHEHHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIEAOBAHUE U MOCTPOCHUE UX TPAdUKOB;

CBOOOJTHO OIEpPUPOBATh TOHIATHSAMU: TIOKa3aTelibHAas M Jorapumuieckas
GyHKIMHA, WX CBOMCTBA MU TpaduKH, HCHOJB30BATh HUX TpapuKH I PEIICHUs
YPaBHEHHU;

CBOOOJTHO OTEPHUPOBATH TOHATHSAMHU: TPUTOHOMETPHYECKAs OKPYXKHOCTbD,
ompesereHNue TPUTOHOMETPUIECKUX (DYHKITUN YUCIOBOTO apTyMEHTa;

UCTIONb30BaTh rpaduku  (QYHKIMA IS HWCCIENOBAaHUSA  TPOIECCOB U
3aBUCUMOCTEH TpH PEIICHWH 3aJad W3 JIPYTrux YYCOHBIX MPEIMETOB M PeabHOU
’KU3HH, BBIpaXXaTh POPMYIIaMH 3aBUCHMOCTH MEXIY BETMUYNHAMU;

Havana mareMaTH4ecKoro anajausa:

CBOOOZHO OMEpPUpPOBaTh MOHATHAMH: apupMeTHUecKass U TeoMEeTpUYecKas
nporpeccusi, 0ECKOHEUHO yObIBarolasi reoOMeTpuuecKas Mporpeccus, JTUHEHHBIN U



AKCTIOHEHIUATBHBIN POCT, (OopMylia CIIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O
KOHCTAaHTE;

WCMOJIb30BaTh MPOTPECCUU [UIA PEUIEHUS PEabHBIX 331a4 NPUKIATHOTO
XapakrTepa;

CBOOOJIHO OMEPUPOBATH MOHATUAMU: MOCIEIOBATEIBLHOCTh, CIOCOOBI 3aJaHUs
IIOCJIEA0OBATEIbHOCTEH, MOHOTOHHBIE W OTPAHMYEHHBIE IIOCJIENOBATENBHOCTH,
ITOHUMATh OCHOBBI 3aPOKJIECHUS MAaTEMAaTUUYECKOT0 aHAJIN3a KaK aHaIn3a 0€CKOHEYHO
MalbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HEMPEPhIBHbIE (DYHKIIMHM, TOUYKH pa3pbiBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKINY;

CBOOO/JIHO OIEpUpOBaTh MOHITHEM: (QYHKIMS, HENpEepbIBHasE Ha OTpPE3KE,
MIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM JIJIs1 pEIIeHUs 3a/1aY;

CBOOOJTHO ONEPUPOBATH MOHSATUSIMU: TIEpBasi U BTOpas MPOU3BOAHBIC (DYHKIIUH,
KacatelibHas K Tpaduky QyHKIUY;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBbI, NPOU3BEIACHHUS, YACTHOIO U KOMIIO3UIUU
IBYX (YHKIIMH, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHA;

HCIIOJIb30BaTh TE€OMETPUYECKUI M (U3HYECKUH CMBICT MPOU3BOAHOU s
pelieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOO/IHO OTNEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEpALIMK HaJl MHOXKECTBAMH;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar sl ONMHCAHUS PEaIbHBIX
MIPOIIECCOB U ABJICHUN, TP PEIICHUH 3a]1a4 U3 IPYyTUX y4eOHBIX MIPEAMETOB;

CBOOOJTHO OTEpUPOBaTh TOHSATUSIMU: OIPEACIICHUe, TeopeMa, YpaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, JOKA3aTeIhCTBO, PABHOCUJILHBIC
YpPaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kiacce o0OyYaromMiics TMOJYYUT CJIEIYIOIINAE
MpEeAMETHBIC PEe3yJbTaThl MO OTACIBHBIM TeMaM pabouell MmporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYeCKOTro aHaTNu3ay:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: HATypAJIbHOE U 1LEJI0€ YMCIO0, MHOXKECTBA
HATYpPAJIbHBIX M LEJBIX YUCEJ, UCIOJb30BaTh MPU3HAKU JEIMMOCTH LEJBIX YHCE,
HOJl u HOK nHaTypanbHBIX 4uceNl Uil pelleHus 3adad, MNPUMEHSATHh aJITOPUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH IMOHSATUEM OCTAaTKa IO MOJYJI0, 3alUChIBATh
HATypaJIbHBIE YMCJIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMILJIEKCHBIX YHCEN, TPEJCTaBIATh KOMIUICKCHBIE YHCJIa B alreOpandeckod W
TPUTOHOMETPHUUECKOU (PopMe, BHIOIHATH apu(YMETHUECKHE OIEpalii C HUMH |
M300paXkaTh HA KOOPJMHATHOM MIOCKOCTH.



YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OMEpPUpPOBATh MOHATHSIMH: HPpPaLMOHAIbHBIE, TOKa3aTEeNbHbIE U
JorapuMuUecKre HEPaBEHCTBA, HAXOIUTh UX PELICHHS C MOMOIIBI0 PABHOCHIIBHBIX
NEPEXO/IOB;

OCYIIECTBJISITH OTOOP KOPHEN MPH PelIEHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOZIHO  OMEpPUPOBaTh TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOoAuMmble  (QOpMyNbl  AJiE  pPEUICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABECHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUAMH: CUCTEMa M COBOKYMHOCTb YPaBHEHHU U
HEPABEHCTB, PABHOCHUJIBHBIE CHUCTEMBI U CHCTEMBI-CIECACTBUS, HAXOOUTH PELICHUS
CUCTEMBbl M COBOKYIHOCTEH palMOHAIbHBIX, UPPALUOHAIBHBIX, MOKA3aTEIbHBIX WU
norapu(pMHUYECKHX YPaBHEHUI U HEPABEHCTB;

peliaTh palMoHAIbHbIE, HPPALMOHAIIBHBIC, [TOKA3aTEIbHbIE, JIOTAPU(PMUUECKHIE
U TPUTOHOMETPUYECKUE YpPABHEHUS U HEPABEHCTBA, COJEpXKAlMEe MOIYJIA H
IapameTpsl;

MIPUMEHATh IpapUUeCKue METOMAbl ISl pElICHUs YPABHEHUN U HEPABEHCTB, a
TaKXKe 33/1a4 ¢ IapaMeTpaMy;

MOJICIMPOBaTh pEaJbHBIE CHUTyallMM Ha $3bIKE aireOpbl, COCTABIATH
BBIDAKECHMS, YPAaBHEHMs, HEPABEHCTBA M MX CHUCTEMBI IO YCJIOBHUIO 3aJayH,
UCCJIEI0BAaTh IOCTPOCHHBIE MOJEIM C HCIOJb30BAaHUMEM afmapara ajureopsl,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT.

DOyHkuMU ¥ rpapukm:

CTPOUTh TpadUKU KOMIO3MLIMKA (PYHKIUH C TOMOUIBIO 3JIEMEHTapHOIro
MCCJICIOBAHMS ¥ CBOMCTB KOMIO3UITUU ABYX (DYHKITUH;

CTPOUTh F€OMETPUYECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HA KOOPJIWHATHON
MJIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

NPUMEHATh (YHKIUH I MOJACIMPOBAHUA M MCCIEAOBAHUS pEaTbHbBIX
IIPOLIECCOB.

Havana maremaTH4eckoro anajausa:

UCI0JIb30BaTh MPOU3BOJIHYIO I UCCAeA0BaHUs (YHKIMHA HA MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOAUTh HAWOOJIbIIIEE M HAUMEHbIee 3HAUCHHUS (PYHKIIMHM HENPEpPbIBHOW Ha
OTpE3KE;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsI HAXOXKIEHUS HAWIY4YIlero pelieHus B
NPUKIIAHBIX, B TOM YHCJIE COLMATbHO-DKOHOMUYECKHX, 3a7adyax, I ONpEeICICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyoi min rpadukoM;



CBOOOJTHO OTIEPUPOBATH MOHITUAMU: NIEPBOOOPA3HASL, ONIPEICIEHHBIN HHTETPAJ,
HAXOJUTh IEPBOOOPA3HBIC AIEMEHTAPHBIX (PYHKIMHA W BBIYUCIATH HHTETPAJ IO
dbopmyne Hrrotona-Jleibnua,

HAXOJIUTh IJIOMIA]IU TUIOCKUX (GUTYp ¥ 00BEMBI TEJT C MOMOIIBIO HHTETPaJIa,;

UMETh TPEJCTABICHHE O MATEMAaTHYeCKOM MOJCIUPOBAHUMA Ha MpHUMEpe
cocraBiieHUs TudepeHITnaNbHBIX YPaBHCHU;

pelath NPHKJIATHBIC 33Jadl, B TOM YHCJIE COIMAIbHO-3KOHOMHYECKOTO U
(bu3NIEeCcKOro Xapakrepa, CpeICTBAMA MAaTEMaTUIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3/iesioB U TeM dyeKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie | Ilpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL. http://www.edu.ru - dene-
1 Mmuorowiensl. PanmonanbHble ypaBHEHUS 24 1 panbHBIN TopTan Poccwuii-
1 HepaBeHCTBA. CUCTEMBI IMHEUHBIX CKoe 0bpasoBaHue
YpaBHEHUN
http://www.school.edu.ru -
5 Oynkun u rpaduku. CreneHHas QyHK- 12 1 Poccuiickuit 06uieo6pa3opa-
M3 C LIeJIBIM MOKa3aTelIieM TEJBHBII MTOPTAIl
http://www.kokch.kts.ru/cdo
3 Apudmerndeckuii KOpeHb N-0il CTEIICHH. 15 1 [ TectupoBanue online (5—
HppauronanbHble ypaBHEHUS 11-e xiaccer)
TMokasatensHas hyHKIHs. https://resh.edu.ru poccwuii-
4 10 1 CKasl JIEKTPOHHAsI IIIKOJIA
[Toka3aTenbHble ypaBHEHUS
Jlorapudmuteckas hyHKIHs. https://resh.edu.ru poccwuii-
5 18 1 CKasl 2JIEKTPOHHAS IIKOJI1a
Jlorapudmuueckre ypaBHeHUs
TpuronomeTpuuecKkne BEIpAXEHUS U hitps://resh.edu.ru pocceii-
6 22 1 CKasl 2JIEKTPOHHAS IIKOJIA
ypaBHEHUS
https://resh.edu.ru poccwuii-
7 [TocenoBaTeIbHOCTH U MIPOTPECCUU 10 1 CKasl 2JIEKTPOHHAsI IIKOJIA
8 HenpepsiBabie ¢pyakiuu. [Ipon3soanas 20 1 https://resh.edu.ru poccwuii-
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CKas 3JICKTPOHHAs IIKOJIa

[ToBTOpEHmE, 0600IICHNE,
cHUCTEeMaTH3alus 3HaHUI

https://resh.edu.ru poccwuii-

CKas JJICKTPOHHAA IIKOJIa
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I'PAMME
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11 KJIACC

KoaunuecTBO 4acoB

Ne HanmenoBanmue pa3jiesioB u JyekTpoHHbIE (IU(POBLIE) 00pa3oBaTeIbHbIE
Konrpoabnsie | IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero pecypcbl
padoThI padoThI
Vicerenoparue dyHKIii ¢ https://sites.google.com/site/pmckyrs/povysenie
1 . 22 1 -kvalifikacii/matematika KT B o6pa3oBanuu
MTOMOIIIbIO TTPOU3BOHOM
https://sites.google.com/site/pmckyrs/povysenie
2 [TepBooOpaznas u UHTETpa 12 1 -kvalifikacii/matematika KT B oGpa3oBaHuu
I'pa)viKn TPUrOHOMETpHYe- http://ege.edu.ru mopran HHOPMAIIMOHHOK
N E -
3 ckux QyHkumii. Tpurono- 14 1 f;éiﬂaepmm JIMHOTO TOCYIapCTBEHHOIO K32
METPUUYECKHE HEPABEHCTBA
VppauyoHanbHbIe, 10Ka3a- http://ege.edu.ru mopran HHOPMAIIMOHHOK
E -
4 TeTBHEIE B TOTapHQMATe- 24 1 f/{(éi);epmxn JIUHOT'O TOCYIapCTBEHHOTO JK3a
CKHE HEpaBEHCTBA
https://ege.sdamgia.ru caiiT mOArOTOBKH K JK3a-
5 KomriekcHbie gncia 10 1 menam «Cram THUA: pemry EI'D»
https://ege.sdamgia.ru caliT MOArOTOBKY K 3K3a-
HarypansHbie u 11€71BIC
6 P t 10 1 menam «Cram THUA: pemry EI'D»
qyucna
Cucrembl paluOHaJIbHBIX,
https://ege.sdamgia.ru caiiT moAroTOBKH K JK3a-
HppalMOHAJIbHBIX TTOKa3a-
7 ppatt 12 1 menam «Cram TUA: pemry EI'D»
TENBHBIX U JIoTapupmMmuye-
CKHMX ypaBHEHUI
) 3amauu ¢ mapameTpamm 16 1 http://alexlarin.net caiiT OArOTOBKU K dK3aMe-

HaMm Asnekcanzpa Jlapuna
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Y4eOHo-MeTOAUYECKOE U MAaTEePHAIBbHO-TEXHMYECKOoe o0ecreyeHue

1. Hukonbckuit C.M. «Anrebpa u Hauvanma anammza. 10-11 kiaccel.
Yuebuux»/Ipocssmenne2023r.

2. Mopakosuu A. I'. «Anre6pa u Havama anamuza. 10-11 kmaccel.
3agaunuk» A.I'Mopakosuy, T. H. Mumyctuna, E. E. TynpumHckas.- M.:
Mmuemo3uHa,2019r.

3. AnekcannmpoBa JILA. Anre6pa u Havana ananuza. CaMOCTOSITENbHbBIE
pab6otsr 10 xkmacc/ JI.A.AnekcanapoBa.- M.: Muemosuna, 2019r.

4. I'mu3oypr B. U. Anrebpa u Hauvana ananuza. 10 kimacc. KoHTposibHbIE
pabotsl (6a3oBbiii ypoBeHs) B. U. I'mu30ypr; nmox pea. A. I"'MopakoBuua. - M.:
MmuemosuHa, 2016.



