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MNOACHUTEJIbBHAS 3AIIMCKA

Y4eOHblii Kypc «AnreOpa M Hayalia MaTEMaTHYECKOrO aHallM3a» SIBISETCS OJHUM U3
HauOoJjiee 3HAYMMBIX B MPOrpaMMeE CpPEIHEro oO0Iero oOpa3oBaHUs, IMOCKOJIBKY, C OJHOMN
CTOPOHBI, OH O00ECHEeYMBACT WHCTPYMEHTAIbHYIO 0a3y s H3y4eHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C APYroil CTOPOHBI, (hOPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIIICHUE
o0ydJaromuxcss Ha ypOBHE, HEOOXOIMMOM /ISl OCBOCHHUS WH(POPMATHKH, OOIIECTBO3HAHMUS,
WUCTOPUM, CIIOBECHOCTH U JPYrMX JUCHHUIUIMH. B pamkax paHHoro ydeGHOro Kypca
Oo0yJaronuecs: OBJIAJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
(hopMynupyeT CBOU JOCTHKEHHS B MaTeMaTtudeckon (opme.

VY4eOHbIid Kypc anreOpsl U Hadajdl MaTeMAaTUYECKOTO aHaN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOIO OBJIAICHHUA 3aKOHaAMH (1)I/I3I/IKI/I, XUMHUH, 61/IO.HOFI/II/I, IIOHUMAaHHUsA OCHOBHBIX
TEHJACHLUUNA Ppa3BUTHS HKOHOMHKM U OOILECTBEHHOW J>XU3HU, IMO3BOJIIET OPUEHTHPOBATHCA B
COBPCMCHHBIX I_II/I(prBBIX U KOMIIBIOTCPHBIX TCXHOJIOIUAX, YBCPCHHO HCIIOJIB30BATh UX IJIA
JTanbHEHIIero oOpa3oBaHWs W B TIOBCETHEBHOW JKM3HM. B TO ke BpeMs OBIaJcHUE
36CTpaKTHbIMI/I " JIOTUYCCKU CTPOIrMMHU KOHCTPYKIHAMU a.HI‘GGPBI U MaTEMaTHYCCKOIo aHaJIn3a
pa3BUBAaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HCTHHHOCTb, [[OKAa3bIBATh
YTBEP)KJICHHS C TIOMOUIBIO HHIYKIIMUA U PACCYXIaTh JEAYKTHBHO, HCIIOIB30BaTh 0000IICHNE 1
KOHKpETH3aIuio, a0CTparupoBaHUE U aHAIOTHI0, (OPMUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIIJIICHUE.

B xome m3ydenus y4deOHOro kypca «Anrebpa W Haudaida MaTeMaTHYECKOTO aHAIHU3a)»
O6y‘-IaIOH_II/IeC$I IMOJIy4aroT HOBEIA OIIBIT pPEHICHUA TPHUKIAAHBIX 3aaad, CaMOCTOATCIBHOI'O
IIOCTPOEHUsI MAaTeMAaTHUYECKUX MOJEICH pPEANbHBIX CUTYyallUi, WUHTEPIPETALUUA ITOJTYYCHHBIX
pelIeHni, 3HAaKOMATCS ¢ MPUMepaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpPHUPOJE, HAyKe U
HCKYCCTBC, C BBIJAIOIUMHUCA MATCMATUICCKUMU OTKPBLITUSAMU U UX aBTOpPaMHU.

VY4eOHblii Kypc o0JaJaeT 3HAUMUTEIbHBIM BOCIHMTATEIbHBIM MOTEHIUATIOM, KOTOPBIN
peam3yeTcss Kak uepe3 ydeOHBIH Marepual, CIOCOOCTBYIOMIHMHI (HOPMUPOBAHHIO HAYYHOT'O
MHUPOBO33pEHHUs, TaKk U 4epe3 crenupuky ydeOHOW  JeSITeIbHOCTH, TpeOyromleit
HpOI[OH)KI/ITGHBHOﬁ KOHIOCHTpauunu BHUMAaHWNA, CaMOCTOATCIBHOCTH, AKKYpPaTHOCTH n
OTBETCTBEHHOCTH 3a MOJYUYEHHBIH pe3ynbTar.

B ocHOoBe Merommku oOydeHHs anreOpe W HadalaM MAaTeMAaTHYECKOTrO aHaim3a JICKHT
JeSITeNbHOCTHBIN MPUHIIUT 00ydESHHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hayana MaTeMaTHYECKOr0 aHaJIN3a» BbIJICICHbI
CJICAYIOIIUC COACPIKATCIIbHO-MCTOAUYCCKUC JIMHUU! «Yucna u BBIYUCIICHUA Y, <<q)yHKL[I/II/I )41
rpadukmn», «YpaBHEHUs U HepaBeHCTBay, «Hauana maremaTudeckoro aHaianzay, «MHOXKecTBa U
Joruka». Bce OCHOBHBIE CONIEPIKATEITHHO-METOMWYECKUE JIMHUHM HM3YYarOTCs Ha MPOTSHKEHUU
JBYX JIeT OOy4YeHHs Ha ypOBHE CpEeJHEro oOLIero oOpa3oBaHHUs, €CTECTBEHHO IOMONHSS IPYT
Jpyra ¥ TIOCTENCHHO HACHINAsCh HOBBIMH TeMaMH W pasnenamu. JlaHHBIA y4eOHBIH Kypc
SIBIIIETCS. MHTETPAaTHBHBIM, TIOCKOJIbKY OOBEAMHSET B cebe CcoJep)KaHHE HECKOIbKUX
MAaTEMATHYCCKUX AUCHUIIIIMH, TaKHUX KakK anre6pa, TPUT'OHOMCTPUA, MaTeMaTU4eCKUU aHaJInu3,
TEOpUsS MHOXKECTB, MaTeMaTHudeckas Jjoruka u npyrue. Ilo mepe Toro kak oOydaromiuecs
OBIIQZICBAIOT BcE OoJiee MUPOKMM MAaTeMAaTHYCCKHUM allllapatoM, y HHUX ITOCJIEI0BATEIBLHO
(dbopMuUpyeTcss U COBEPIICHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJENb pPeaTbHOM
CUTYyallil, NMPUMEHSATh 3HAHUS, MOJYYEHHbIE MPU H3Y4EeHUH Y4eOHOro Kypca, ISl pelIeHUs
CaMOCTOSTENILHO CHOPMYITHPOBAHHON MaTEMaTHYECKOW 3ajaud, a 3aTeM WHTEPIPETHPOBATH
CBOI1 OTBeET.



ConepxxarenbHo-MeTonuyeckass  JiuHUA  «Yucima W BBIUMCIGHMS))  3aBepllaeT
(hopMupOBaHrE HABBIKOB HCIIONB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAa4yaTo Ha
YpOBHE OCHOBHOTO 00miero oopasoBanus. Ha ypoBHe cpeanero oOrmiero odpa3zoBaHusi ocoboe
BHHMaHUE yaenseTcs (GOpMHUPOBAHUIO HABBHIKOB PAIlMOHATBHBIX BBIYMCICHUH, BKIIOUAIONINX B
ce0s MCTOIb30BaHUE PA3NIMUYHBIX (POPM 3almMcH Yucia, YMEHHE JeJaTh MPUKUIKY, BBIIOIHSITH
MPUOTMKEHHBIE BEIUMCIICHHSI, OIICHUBAThH YHCIIOBBIC BRIPAKEHU S, paboTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYyYaroIIMMCS MHOXECTBA HATYpPalbHBIX, LIEJIBIX, PAI[UOHATIBHBIX H
NEHUCTBUTENBHBIX YHCEI JOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX uucel. B KakIom M3 3Tux
MHOKECTB pacCCMaTPUBAIOTCS CBOWCTBEHHBIE eMy clielin(pruecKkue 3a1auu U ONepaluu: JIeIeHue
Haleno, ONEepUpPOBAHME OCTATKAMM Ha MHOXKECTBE IIeJIbIX 4YHCel, OcOOble CBOICTBa
paIMOHANBHBIX U UPPAIMOHATBHBIX YHCElN, apu(PMETUYECKUE ONEpaluy, a TAKKe M3BJICUCHUE
KOpHS  HaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX  4Hcen. braromaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHIO Kpyra MCHOJb3yeMbIX YHUCEeT M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MIPUMEHEHHUS JJIS1 PeLICHUS Pa3InYHBIX 3a7a4d (OpMUpYeETCs Mpe/icTaBICHHE
0 €IMHCTBE MaTeMaTHKU KaK HayKd U €€ PO B MOCTPOECHUU MOJENIEH peaibHOTrO MUPA, IIUPOKO
HCIIONB3YIOTCS 0000IIEHIE U KOHKPETH3AIH .

Jluaus «YpaBHCHHSI U HEPABCHCTBA» PEAM3yeTCs Ha MPOTSHDKEHUM BCEro OOydeHUs Ha
YpOBHE CpeaHero o0mero o0pa3oBaHUsA, IMOCKOIBKY B KaxaoM pazzaene IIporpammer
MIPEyCMOTPEHO PELIEHHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOyuaroniyecsi oBJaJeBalOT
pa3IUYHBIMM  METOJAMH  PEIICHHS palMOHAIbHBIX, HWPPALMOHAIBHBIX, I1OKAa3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUYECKUX YpaBHEHHUM, HEPABEHCTB M CHCTEM, a TaKXe 3ajad,
cojepxkamux napameTrpsl. [lonydeHHble yMEHUS LIMPOKO HCIONB3YIOTCS IMPU KCCICAOBAHUU
(GyHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, IPU PEIICHUH NMPUKIIAHBIX 337a4 U 3a/1a4 Ha HaXO0XKJICHUE
HauOONBIINX U HAMMEHBIIUX 3HaYeHU QyHKIuU. [laHHAsS comepikaTenbHas TMHUS BKIIOYACT B
cebst Takke (GOpPMHUPOBAHHWE YMEHHUW BBITIONHATH pacu€Thl 1Mo (opmyiaM, TpeoOpa3oBaHUS
palMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKECHHUH, a TaKKe BBIPAKCHUH,
coliepKaluX cTerneHu u Jsorapudmel. bmaromaps wu3ydeHHIo anredpanvyeckoro marepuana
MPOUCXOANUT JANbHEHIee pa3BUTHE aAJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUICHHS
oOyuaronuxcs, GOpMUPYIOTCS HABBIKH JEAYKTHBHBIX PACCYXACHUN, paOOThl C CUMBOJIbHBIMH
dhopmamu, TpecTaBIeHUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIs1 PEIICHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4yHBIX 3aJ1a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK S13bIKa HAYKH.

ConepxkarenpbHo-MeTonudeckas duHus «DyHKIUU U TpaduKm» TECHO MeperuieTaeTcs ¢
IPYTMMU  JIMHUSIMH ~ y4e0HOro  Kypca, TIOCKOJIbKY B  KakOM-TO  CMbIciAe  3a4aéT
MOCIEA0BATEIbHOCTh ~ M3YYEHMsl  Marepuana. [3ydeHue  CTENEeHHOW, IOKa3aTeJIbHOW,
Jorapu(MUYECKON U TPUTOHOMETPUUECKUX (PYHKIIMH, UX CBOMCTB U rpaMKOB, UCIIOIb30BAHUE
GYHKOUE U1 penieHusl 3a7ad W3 JPYTHX YYeOHBIX MPEIAMETOB W PEAbHOW KH3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAIM30M, TaK U C pEUICHHEeM YpaBHEHUU U HepaBeHCTB. [Ipu
9TOM OOJBIIOE BHUMAaHHME yJesieTcss (OpMUPOBAHUIO YMEHHS BbIpaxarh (opMyIaMu
3aBUCHUMOCTH MEXIY Pa3TUYHBIMU BEIMYMHAMH, UCCIEAOBATh MONy4YeHHbIE (PYHKIIMU, CTPOUTH
ux rpaduxku. Marepuan 3TOM colepXaTelbHOM JIMHUM HAlEIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, TO3BOJISIONIMX BHIPAXKaTh 3aBUCHMOCTH MEXAY BEIWYMHAMH B pazNu4HON Qopme:
QHATUTUYECKOW, TpapuiyecKol © cioBecHOM. Ero wu3ydeHne CcrmocoOCTBYeT pa3BHUTHIO
QITOPUTMHYECKOTO  MBIIUICHUSI, CIIOCOOHOCTH K  OOOOMIEHHWI0O W  KOHKPETH3alluH,
HCIIOJIb30BAaHUIO AHAJIOT .



ConepxarenbHas JmHUsT «Hauama MareMaTHdecKoro aHaiam3a» IMO3BOJISET CYIIECTBEHHO
pacmpuTh Kpyr Kak MareMaTHU4YeCKHX, TaK M MPUKIAIHBIX 33/a4, JOCTYIMHBIX 00yJaroImumcs,
TaK KaK y HUX MOSBISIETCS BO3SMOXKHOCTh CTPOUTH TPAPUKH CIIOKHBIX (YHKIIUN, OTPEACISTh HX
HauOoJbIINE ¥ HAUMEHBIINE 3HAYCHHS, BEIYUCIIATE TUIOMAAU GUTYp U 00BEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEHHUsi TmporeccoB. JlaHHas cojeparenbHasi JIMHUS OTKPHIBAET HOBBIC
BO3MO)XKHOCTH TOCTPOSHHSI MAaTEeMaTWYeCKHX MOJeNel pealbHBIX CHTyallud, IO3BOJISET
HAXOIUTh HAWIyYIllIee PEIICHUE B TPUKIAJHBIX, B TOM YHCJIE COIHAIbHO-IKOHOMHYECKHUX,
3ajadax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOro aHallM3a CIIOCOOCTBYET pa3BUTHIO
abcTpakTHOr0, (POPMATIBHO-IOTHYECKOT0 U KPEaTMBHOIO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTth MPOSBJICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaromuecs
Y3HAIOT O BBIAAIOLINXCS Pe3ybTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUSA MaTEMAaTUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxarenpbHO-MeTOAMYECKass JHUHUSA «MHOXECTBa M JIOTMKa» BKIOYaeT B ceds
JJIEMEHTBl TEOPUU MHOXKECTB M MaTEeMaTHYeCKOH JIOTUKU. TeopeTHKO-MHOKECTBEHHBIC
MPECTaBICHNUS TMPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKW W MpelaraloT HambOosee
YHUBEPCAJIbHBIN S3bIK, OOBCIUHSIONINNA BCE pPa3lielbl MaTeMaTHKU U €€ TPUIOKECHUH, OHU
CBSI3BIBAIOT pa3HbIe MATEMAaTUYECKHUE JUCUUIUIMHBI U UX MPUIIOKEHUS B equHoe 1enoe. [loaTomy
BRXHO J1aTh BO3MOXXHOCTh OOydYaromemycss MMOHHUMAaTh TEOPETHKO-MHOKECTBCHHBIH SI3BIK
COBPEMEHHOW MaTeMaTHKH W WCIIONb30BaTh €ro Uil BBIPAXKEHUS CBOMX MbIcied. Jpyrum
Ba)XHBIM IPU3HAKOM MaTeMaTHUKU KaK HayKH CleJyeT MpHU3HaTh CBOMCTBEHHYIO €i CTpPOrocTh
00OCHOBaHWH W CJEeIOBaHUE ONPENCNEHHBIM MpaBHJIAM TIOCTPOSHHS  JOKA3aTeNIbCTB.
3HAaKOMCTBO C 3JIEMEHTAaMU MaTE€MaTU4YECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOIO
MBIIUICHUS] 00YYarOIUXCsl, TTO3BOJISIET UM CTPOHUTH CBOHM PACCYXICHHS Ha OCHOBE JIOTMYECKHX
npaBui, GopMUpPyeT HABBIKK KPUTUYECKOT'O MBIIIJICHHS.

B yueOHOM Kkypce «AnreOpa W Hayalla MaTeMaTHYEeCKOTO aHaIN3a» MPHCYTCTBYIOT
OCHOBBI ~ MAaTeMaTHYEeCKOr0  MOJCIMPOBAHMS,  KOTOpble  TNPU3BaHBI  CHOCOOCTBOBATH
(OPMHPOBAHUIO HABBIKOB TIOCTPOCHUS MOJENICH pPEaTbHBIX CHTYallMid, HCCICIOBAHUS ITHX
MoOJIeNieil C TOMOIIBIO ammapara anreOpbl W MaTeMaTHYeCKOro aHalnu3a, WHTEPIpeTalnu
MOJYYEHHBIX pe3yNlbTaToB. Takue 3aJaHus BIUIETEHBI B KaXIbli W3 pa3fesioB NPOrpaMMBbl,
MOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IUPOKO MCIOIB3YETCs ISl PEUICHUs MPUKIIAIHBIX
3amau. llpm pemieHMM peanpHBIX MPAKTUUYECKUX 3a7ady  OOydarouuecs pa3BUBAIOT
HaAOJIOAAaTEIFHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, HCIOIB30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETU3MPOBATH Mpobiemy. JlesTensHOCTh MO (HOPMUPOBAHHUIO
HABBIKOB PEIICHHs IPUKIIAJHBIX 33a][ad OPraHU3yeTCs B TPOIIECCEe M3YyUCHHS BCEX TEM YU4eOHOro
Kypca «Anrebpa u Hayajla MaTeMaTHYECKOr0 aHATTU3a.

Ha u3ydenune yueOHOro Kypca «Anredpa v Havyaisa MaTeMaTHYeCKOTO aHAJIN3a» OTBOIUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Hexpenmto), B 11 kmacce — 136 4gacoB (4 vaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA

10 KVIACC

Yuciia 1 BbIYHMCIICHHSA

Parnmonanbhble uncna. OOBIKHOBEHHbBIE U JIECATUYHBIE IPOOHU, MPOLEHTHI, OECKOHEUHbIE
nepuoanyeckue npoodu. Ilpumenenue apodeit U NpoLEHTOB ISl peUIeHUs] TPUKIAIHBIX 3a1a4 U3
Pa3JIMYHBIX OTpACIIEd 3HAHUM U PEaIbHOU JKU3HU.

JetictButenbHple uncna. ParmoHanbHBIE W HUppaloHaIbHBIE 4yucia. ApudMeTHUecKue
onepanyuy ¢ ACUCTBUTEIbHBIMU 4YUCIAMUA. MoOnysb AEWCTBUTEIBHOIO YHUCIIA U €r0 CBOMCTBA.
[IpubnuxEéHHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHUS, NPUKHAKA M OLEHKa pe3ysbTara
BBIYMCIICHHI.

Crenenb ¢ nensiM mokazatenemM. bunom Herotona. Mcronb3oBanue nmoaxoasimend (hopMbl
3aMMCcy JEMCTBUTEIBHBIX YHCEN JUISl PEIICHUs TPaKTUYECKHUX 3aJa4 U IPEJICTABICHUS JaHHbIX.

Apudmernueckuil KOPeHb HaTypaJIbHOM CTETIEHU U €r0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM IOKa3aTeleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
IIOKa3aTeJIEM.

Jlorapudwm uncna. CoiicTa orapudma. JlecsiTHIHbIC U HATYpaTbHBIE JIOTapU(PMBIL.

CuHyc, KOCHUHYC, TaHI'€HC, KOTAHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC W
ApPKTaHI'€HC YHCIOBOrO apryMEHTA.

YpaBHeHHUS M HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHBbIE NPeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUS U YpaBHEHUs-cIeACTBUSA. HepaBeHCTBO, pelieHre HEPaBEeHCTBA.

OcHOBHbBIE METO/IbI PEIICHHUS IIeNIbIX U APOOHO-pallMOHAIBHBIX YpaBHEHUIN U HEPaBEHCTB.
MHOrowieHsl OT OJHOM IEpeMEHHOH. /[leleHne MHOroudjieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounens! ¢ neiasiMu kodddunnentamu. Teopema Buera.

[Ipeobpa3oBanus YMCIIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTENEHU U KOPHHU.

Wppaunonanehble  ypaBHeHus. OCHOBHBIE METOABI PELICHUS  HPPaLMOHAIBHBIX
YpaBHEHUH.

[lokazarenbHble ypaBHEHUS. OCHOBHBIE METO/Ibl PELIEHUSI I0KA3aTEIbHBIX YPABHEHU.

[IpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAIINX JIOTapUPMBI.

Jlorapumuueckne ypaBHeHHsA. (OCHOBHBIE METOABI PEUICHHUS JIOrapu()MUUYECKUX
YpaBHEHUH.

OcHoBHBIE TpUrOoHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHne TPUTOHOMETPUUIECKUX
BBIpKEHUI. PellleHre TpuroHoMeTpuueCKUX YpaBHEHUM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHMH. Marpuiua CHUCTEMbl JIMHEHMHBIX YpaBHEHUMU.
Onpenenurens MaTpUIbl 2X2, €ro I€OMETPUYECKHI CMBICI M CBOMCTBA, BBIYHMCIEHHE €r0
3HAYEHUS, IPUMEHEHHE ONPENENIUTENS Ul PELICHUS] CUCTEMbI JINHEHHBIX ypaBHEHUN. Pemienue
MIPUKJIAIHBIX 33Ja4 C MTOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHEeHUH. VccnenoBanue nmocTpoeHHON
MOJEJIY C TOMOILBIO MaTPHUILl ¥ OIIPENETUTENEH.

ITocTpoeHne MareMaTHYeCKUX MOECIIEW pealbHOM CUTyallud C IIOMOLIBIO YPaBHEHWUU U
HepaBeHCTB. [IprMeHeHNE ypaBHEHHWH M HEPABEHCTB K PEIICHHI0 MaTEMaTUYECKUX 3a1ad M
3a]1a4y U3 pa3IMYHbIX 00JacTell HAyKH U peabHON KU3HH.

DOyHKUUH U rpaduKu

Oynknus, cnocoObl 3amanus (yaknun. B3ammuo oOpatneie ¢yakmmm. Kommosurms
¢bynkuii. ['padux pynkunu. dnemenTapHbie Ipeodpa3oBanus rpadukoB QyHKIUH.



OOGmactp ompeneneHuss ¥ MHOKECTBO 3HadeHu GyHkuuu. Hymu Gynakmuu. [TpomexyTku
3HaKOMoCTOSHCTBA. UETHhIe W HeuéTHble (yHKIMH. [leproanyeckue Qynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHUMYMBbl QyHKUIuu. Hanbonbiiee 1 HauMeHbIlee
3Ha4YeHHUs1 QYHKLIUHU Ha TPOMEKYTKE.

JIunelinas, KBaipaTU4yHas U APpOOHO-IHHEHHass QYHKIMU. DIeMEeHTapHOe HCCieI0BaHue U
MOCTPOCHUE UX IPaHUKOB.

CrenenHass (yHKUMS C HAaTypaJbHbIM M LI€JbIM Ioka3zareneM. EE cBolicTBa M rpadux.
CpoiictBa U TpaduK KOpHS N-OM CTeneHW Kak (YHKIMH OOpPaTHOW CTENEeHH C HaATypajJbHBIM
IIOKa3aTEJIEM.

[TokazarenbHast u morapupmuueckas GyHKUNN, UX CBOMCTBa U rpaduxu. Mcnonb3oBanue
rpaduKoB QYHKIHMHA U1 PEIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpPEICIEHUE TPUTOHOMETPUYECKUX  (DyHKIMIT
YHCIIOBOIO apryMeEHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX MpOLeccax U sABICHUAX. [ paduku peanbHbIX
3aBUCHMOCTEN.

Havana maTeMaTH4ecKOro aHajamu3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aaHus MMOCIEI0BaTENLHOCTEH. MeToa MaTeMaTH4YeCKOi
WHAYKIMA. MOHOTOHHBIE M OTrpaHUYEHHBIE IOCIEAOBATENbHOCTH. MCTOpHS BO3HMKHOBEHMS
MaTeMaTHYECKOr 0 aHaJIM3a KaK aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomeTpuueckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuyeckas nporpeccusi. CyMma 0eCKOHEUHO YOBIBaroIIed reoMeTpUYEeCcKOi Mporpeccuu.
JIvHEMHBII M SKCHOHEHUHAIbHBIM pocT. Yucno e. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30BaHue NPOrpeccuy Ul PELICHUs PEANIbHBIX 3aa4 IPUKIJIAIHOr O XapaKTepa.

HenpepoiBHble (yHKIMH M HMX cBoWcTBa. Touku paspbiBa. ACHMOTOTHI T'padUKOB
¢bynkumii. CBolicTBa (YHKIMA HENMPEPHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJIOB JUIsl PEIICHHS
HepaBeHCTB. [IprMeHeHre CBOWCTB HEMIPEPBIBHBIX (DYHKUIUH JUIS pEIICHHS 3a1a4.

[lepBas u Bropas npousBoaHble pyHKIMU. Onpenenenue, reoMeTpu4eckuii 1 Gu3n4ecKuit
CMBICIT TIPOM3BOTHOM. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIIH.

[IpousBonHbIe 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs CyMMBI, TPOU3BEICHUS, YACTHOTO
1 KOMITO3ULIMH (PYHKIUH.

MHoskecTBa M JIOTHKA

MHokecTBO, onepanui HaJl MHOKECTBAMU M MX CBOMCTBa. Jlmarpammel Dinepa—BeHHa.
[IpumeHeHNEe TEOpEeTMKO-MHOXKECTBEHHOI'O amnmnapara Julsd ONHCAHMs pealbHbIX IPOLIECCOB U
SBJICHUH, IIPU PEIICHUH 3a]a4 U3 APYIUX y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYEeCKOro  OOBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KIIACC

Yucsia v BbIYUCICHUSA

Harypanbnubie u nenblie yucna. [IpuMeHeHWe NPU3HAKOB JEIMMOCTH LEJIBIX YHCEl,
HauOonpmui oo nenutens (nanee — HOJl) m nHanmensiee obmiee kparaoe (nainee — HOK),
OCTaTKOB TI0 MOAYJIO, alNroputMa EBKITUIa Tt perieHus 3a/1a4 B MEbIX YHUCax.

KommnnekcHple 4mcna. Anrebpandeckas W TpUTOHOMETpuUyeckas (OpMBI  3amucu
KOMIUIEKCHOT'O YUCIIa. Apr(pMETHIESCKHE ONepalii ¢ KOMIUICKCHBIMU 4uciiamMu. M300paxeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM mockocTH. @opmyrna Myaspa. Kopuu n-oit crenenu u3



KOMIUIEKCHOTO0 uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHMCeN JUIsl pelieHuss (PU3NYeCKUX U
rE€OMETPUUYECKUX 3aad.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEW TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUECKOM
OKPYXHOCTH. PellieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHHS MTOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELIEHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pPELIEHUS CHCTEM W COBOKYINHOCTEH  pallMOHAJIbHBIX,
WppallMOHATIBHBIX, TOKA3aTeIbHBIX U JIOTapU(PMUUECKIX ypaBHEHUH.

VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEHICHUI0 MATEeMAaTHMYECKUX 3a7ad U
3alad M3 pa3iMyYHbIX oOJiacTell HayKd U pealbHOW >KU3HM, HUHTEPHpETalusi MOJyuYeHHBIX
pe3yNbTaToB.

DyHKUUH U rpaduKu

I'padux xomnozunmu ¢yHknuii. ['eomerpuueckne o0pas3sl ypaBHEHUH M HEPaBEHCTB Ha
KOOPIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue pyHKINH, UX CBOICTBA U rpaUKH.

I'padmueckne MeTonmpl pelieHUS YpaBHEHHN M HEpaBeHCTB. [ 'paduueckue MeETOIbI
peuieHus 3a/1a4 ¢ mapaMeTpamu.

Ucnons3oBanue rpadukoB (GyHKIUH I8 MCCIEAOBAaHUS IMPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX yueOHBIX MPEAMETOB U pealbHOM )KU3HU.

Havana maTteMaTH4eCKOro aHAJIM3a

[IpuMeHeHne MPOM3BOTHON K UCCIIEIOBAaHUIO (DYHKITUH Ha MOHOTOHHOCTh M DKCTPEMYMBI.
Haxoxaenre HanbobIIero 1 HAMMEHBIIETO 3HAYCHH HEeMTPEPHIBHON ()YHKITMHM HA OTPE3KE.

[IpuMeHeHne TPOM3BOMHOM [UIsl HAaXOXKICHUS HAWIYYIIErO PEIICHHs B MIPUKIAJIHBIX
3ajja4yax, JJIs ONpPEAENCHUS] CKOPOCTHM M YCKOpPEHHUs Ipolecca, 3aJaHHOro (QopMysaod WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOKMCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie 37eMEHTapHBIX
¢bynknuii. [IpaBuna HaxoXAEHUS TEPBOOOPAHBIX.

Nuterpan. ['eomeTpruyeckuil CMbICT MHTErpasia. Beiuncienue onpeneaéHHoro nHTerpaia
o ¢popmyne Hetorona-Jlelibuuna.

[IpumeHeHue wWHTerpana JUisl HaXOXJIEHHUS IUlomianed IUlockux ¢uryp U o0BbEMOB
TFE€OMETPUUYECKUX TEIl.

[Tpumeps! perienuii nuddepeHnaNIbHbIX YpaBHEHHE. MaTreMaTiHueckoe MOAETUPOBaHNE
peaTbHBIX MPOIIECCOB ¢ MOMOIIBIO ] PepeHInaTbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHUYECKOI'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

JIMUHOCTHBLIE PE3YJIBTATHBI

1) rpaxxIaHCcKOro BOCIIMTAHUSA:

chOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3UIMU  OOYYaromlerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTo OOIIECTBA, MPEJACTAaBICHUE O MATEeMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIENyp TpakKIaHCKOro oOIIecTBa
(BBIOOpPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJEWCTBOBATH C COIMAIBHBIMH HHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U HA3HAYCHHUCM;

2) NATPHOTHYECKOT0 BOCTIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUICKON TPaXKTaHCKOW MICHTUYHOCTH, YBAKEHHS K MPOLLIOMY U
HACTOSILIEMY POCCUHCKOW MaTeMAaTHUKH, LICHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSM POCCUUCKHUX
MAaTEMaTUKOB W POCCHUMCKON MaTEMaTUYECKOW IIKOJIbI, MCIIOJb30BAHUE 3THX JOCTHKCHUN B
JPYTUX HayKax, TEXHOJOTHUX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSL:

OCO3HAHUE  JyXOBHBIX IIEHHOCTEW  pPOCCHICKOr0  Hapoaa, CcGOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, DTUYECKOTO TOBEJICHHS, CBA3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KEHUM HAyKH M JIEATEIIbHOCTBIO YYEHOro, OCO3HAHHWE JIMYHOI'O BKJIaJa B MOCTPOCHUE
yCTOMYMBOro OyIylIero;

4) 3cTETHYeCKOT0 BOCIUTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOUYasg  3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pELIEHUH, pacCyKIEHUH, BOCHPUMMUYUBOCTh K
MaTEMaTUYECKUM ACTIEKTaM PA3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHUS MIPUMEHSITh MAaTEMaTHYECKUE 3HAHUSI B UHTEPECax 3/I0POBOTO
n Oe3ormacHoro oOpas3a >XKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
nUTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI M OTAbIXA, peryispHas Gpusndeckas akTHBHOCTB),
(u3nuecKoe COBEPIICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10pPOBUTEIBHOMN JAEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYIOII00Us, HHTEPEC K pa3iuuHbIM cepam
npodecCHOHANBHON JEATENbHOCTH, CBA3aHHBIM C MAaTEMaTHKOW M €€ MPUIOKEHUSIMH, yMEHHE
COBEpIIaTh OCO3HAHHBINM BBIOOp OyAymied mnpodeccun W pearn30BBIBATb COOCTBEHHBIE
JKU3HCHHBIC TUTaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHHUIO H
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUHU
MPaKTUYECKUX 3aJ1a4 MaTEMaTUYECKON HAIPaBICHHOCTH,

7) 3K0JI0OTN4€eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKOM KYJIbTYpbl, MOHUMAaHHE BIHUSHUA COLUAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
ro0anbHOrO  XapakTepa  JKOJOTMYECKUX  MpoOjieM, OpHUeHTaluss Ha  IpUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHHs 3a7ad B 00JacTH OKpYKAroIIel cpeibl, TUIAHUPOBAHUE
MOCTYIIKOB M OLIEHKH X BO3MOKHBIX MOCJIEICTBUI AJI OKPYKAIOIIEH Cpeibl;

8) HIeHHOCTH HAYYHOT0 MO3HAHUS:

chOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH M OOMIECTBEHHOW MPAKTUKH, TTOHHMMaHWE MaTeMaTHYEeCKOH HAyKH Kak chepsl



YEJIOBEYECKON JCATEIbHOCTH, ITAOB €€ Pa3sBUTUA U 3HAYUMOCTH Ul Pa3BUTHSA LIUBWIN3ALNU,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMAaTHUYECKOU KYJIbTYPOU KaK CpPEICTBOM IIO3HAHMS MUDa,
TOTOBHOCTB OCYILIECTBIIATH IIPOEKTHYIO U MCCIEL0BATENbCKYIO ACATENBHOCTh HHAUBUAYAIBHO U

B IpyIIIE.

METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeqbHBIC YHHBEPCAJbHBbIC YUeOHbIe NelCTBUS

ba3oBble Jiornyeckue A1eMCTBUA:

BBISBIISAITh M XapaKTE€pPHU30BaTh CYIIECTBEHHBIE NPU3HAKM MATEeMaTHUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXJIy TOHATUSMHU, (OPMYIUPOBATh ONpEACNCHUS IOHSITHIA,
yCTaHABJIMBATh CYIIECTBEHHBI NpPU3HAK KIAacCU(PUKALMK, OCHOBAaHUS s O0OOIIEHUS U
CpPaBHEHHUSI, KpUTEPUHU TPOBOIMMOTrO aHAIN3a;

BOCIIPMHUMATh, (OPMYTUPOBaTh M NPEeOOpPa3OBBIBATH CYKACHHUS: YTBEPAWUTEIBHBIE U
OTpHIIaTeIbHbIC, €IMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIE;

BBISIBIISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M MPOTHBOPEYHS B (PaKTax,
JAHHBIX, HAONIOJCHUAX M  YTBEPXKACHUSAX, MpeylaraTb KpPUTEPUM Ui BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUN;

JIeNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECAYKTHBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOUEeHUHN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOATEIBHO J10KA3aTENbCTBA MAaTEMATHUECKUX YTBEPKACHUU (IIpsIMBIE U
OT MPOTHBHOIO), BBICTPaMBaTh apPryMEHTALUIO, MPUBOIUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pelmieHus YydeOHOW 3adauu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh Haubonee MOAXOAAUIMA ¢ Y4ETOM CaMOCTOSATENBHO BBIIECICHHBIX
KpUTEPHUEB).

Ba3zoBble uccienoBarenbckue AelicTBUS:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIE0BATEILCKUNA MHCTPYMEHT MO3HAHUs, (hOpMyIHpOBaTh
BONPOCH], (UKCUPYIOIIME MPOTUBOpeUYne, MpoliemMy, ycCTaHaBIMBaTh HCKOMOE U JaHHOE,
(opMHPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHE;

IPOBOJUTH  CAMOCTOSATEIbHO CIUIAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEJIOBAaHUE 10
YCTAQHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBICHUS, IPOIECCa, BBISIBICHUIO
3aBHUCHUMOCTEHN MeX Iy 00BEKTaMU, SIBICHUSIMHU, IPOIIECCAMH;

CaMOCTOSITENTFHO (OPMYIHPOBATh 00OOIIEHUS M BBHIBOJBI IO PE3yNbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS], UCCIIeIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000O0IIIEHUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH MPEATOIOKECHHS O
€ro pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ nngopmanmeii:

BBISIBJIATH JePUIUTHI MHPOPMALIUU, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BONPOC U JUIS
pelIeHns 3a1a4u;

BbIOMpaTh HMH(GOPMANMI0O M3 KMCTOYHHUKOB pA3IMYHBIX THUIIOB, aHAIU3UPOBATh,
CHCTEMAaTU3UpPOBATh W HWHTEPIPETUPOBATh HHGOPMAIMIO PA3IUYHBIX BUIOB U (opm
MIpE/ICTaBJICHHUS,

CTPYKTYpUpOBaTh  MH(POPMALNIO, TMPEICTaBIATh €€ B pa3nuyHbIX  (opmax,
WJUTIOCTPUPOBATH TpaduvecKy;



OLIEHUWBATh HAJAE&KHOCTh HMH(POPMAIMM O CaMOCTOSTENIbHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKkaTHBHBIE YHUBePCAJIbHbIE YUeOHbIE 1eiicTBHUS

Oo0menne:

BOCIIPUHHUMATL U (bOpMy.TIHpOBaTB CYKIACHUA B COOTBCTCTBUHU C YCJIOBUAMH U LECIAMU
OOLIeHHUs, SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX
TEKCTAax, OaBaTb IIOACHCHHA 110 XOAYy PpCHICHUA 3aaa4yud, KOMMCHTHUPOBATH HOJ'Iy‘-IeHHBIﬁ
pe3yInbTar;

B X0Jle OOCYXJICHHMS 3a/JaBaTh BOIMPOCHI IO CYLIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBATb HWACHU, HALICJICHHBIC HAa IMOUCK PCHICHUA, COMOCTABJIATH CBOU
CYKJCHUS C CYXICHHUSMH JPYTUX YYaCTHHUKOB JUAJIOra, OOHApyXHMBATh PA3IMYHE M CXOJACTBO
MO3UINH, B KOPPEKTHOU (popMe pOopMyTHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKCHUS;

IPE/ICTABIATE PE3yNIbTaThl PEIICHHs 3a/add, SKCIIEPUMEHTA, HCCIIEJAOBAaHUS, IPOCKTa,
CaMOCTOSITENTLHO BBIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3a7ad MpEe3eHTAUUud W
0COOEHHOCTEH ayJUTOPUH.

PeryisiTuBHBIE YHHBepcaibHble yueOHbIe 1eiicTBUs

Camoopranu3zauus:

COCTABIISATh IUIAH, aJTOPUTM pPEIICHHs 3a/aud, BBIOMpaTh Crnoco0 peHieHus ¢ y4EéToM
HUMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PEHICHUH C y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII MHTEJJIEKT:

BJIAJICTh HABBIKAMH MTO3HABATEIBHON pe(IEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
U MBICIMTENBHBIX MPOLECCOB, HX pE3yAbTaToB, BJIAAeTh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJISI TIPOLIecca U pe3yibTaTa PeleHusl MaTeMaTUYeCcKol 3a1auu;

NpeaBUIETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HMKHYTH IPH PpEIIEHUH 3a/1a4d, BHOCHUTDH
KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHbBIX, HAMICHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBHE pEe3ylbTaTa MLEIM M  YCIOBHUAM, OOBSICHATH HIPUUYMHBI
JOCTIDKEHHSI WM HEJAOCTHIKEHHS PE3YyJIbTaTOB JESITeNbHOCTH, HAXOJUTh OIMIMOKY, HaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBmecTHas1 1eSITeIbHOCTD:

HNOHUMATh M HMCIIOJB30BaTh MPEUMYILECTBA KOMAaHIHONW U MHIUBHIYalbHOM pabOTHI MpH
pemieHHH y4eOHBIX 3a/1a4y, NPUHAMATHh I[eJb COBMECTHOH JESTEIbHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOIH pPabOThI, pacrpeneniaTs BHIbI paboT, JOroBapUBaThCs, O0CYXKIATh
MIPOIIeCC U PE3YNbTAT padoThl, 000011IaTh MHEHHUST HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBHIX (hopMax paboTsl (00CykIeHHs, OOMEH MHEHHH, «MO3rOBBHIC
LITYpPMBD» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBaTb CBOM JEHCTBUS C
JIPYrUMH YJIEHAaMH KOMAaHJIbl, OLEHMBATh KadeCTBO CBOETO BKJIAZa B OOMIMHA MTPOXYKT IO
KPUTEPHM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBUS.



NNPEIMETHBIE PE3YJIBTATDI

K koHmy oOydenust B 10 kJacce oOyJaromuidcs TOJYYHT CIEAYIOIIHE TMPEIMETHBIC
pe3yabTaThl IO OTAEIbHBIM TeMaM pabouell mporpammbl yueOHOro Kypca «Amnredpa v Havaja
MaTEeMaTHYeCKOro aHaJIN3ay:

Yucjia v BBIYHCIEHHA:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: PALlMOHAIBHOE YUCIIO0, OECKOHEUHas epruondecKas
Ipo0b, TPOLEHTH, UPPANHOHATHFHOE YHCIO, MHOXKECTBA PAIIMOHAIBHBIX M JICHCTBUTEIBHBIX
qHcen, MOJYJb JEHCTBUTEIBHOTO YHCIA;

OPUMEHATH IPOOH U MPOLICHTHI IJIs PeIeHUs] MPUKIATHBIX 3aa4 U3 pa3IuyHbIX OTpaciei
3HaHUM U PEAIbHOM KU3HH,

NPUMEHATh MNPUOMIKEHHBIE BBIYMCICHUS, MPaBUJIa OKPYIJICHHS, MPUKHUIKY U OLEHKY
pe3yJibTaTta BBIYUCIICHUI;

CBOOOJIHO OMEpUPOBATh MOHITHEM: CTENEHb C IENbIM I0Ka3aTejleM, MCIONb30BaTh
MOIXOAANIYI0 (OPMY 3alHCH JACHCTBUTEIBHBIX YHCEN IS PEIICHHS MPAKTHYECKHX 3a/1a4 U
MIPE/ICTaBICHUSI TaHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apUPMETHUECKII KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: CTENIEHb C PALlMOHATBHBIM [TOKa3aTeseM;

CBOOOJTHO OIEPHPOBATH MOHSATHSAMH: JIOTApU(PM UHCIA, ACCATUYHBIE W HATypalbHBIC
aorapuQmsl;

CBOOO/IHO OIEPHPOBaTh MOHSTUSIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOTO
apryMeHTa;

OIEepPUPOBAThH MOHATUSIMU : APKCUHYC, ApPKKOCUHYC M apKTaHT'€HC YHCIOBOr'0 apryMeHTa.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJIHO  ONEpUPOBATh  MOHATHSIMH:  TOXIECTBO,  ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIC YPAaBHEHUS M YpPaBHEHHSI-CIIC/ICTBHS, PABHOCHJIbHBIC HEPABCHCTBA,;

OPUMEHSATh pa3NYHbIe METOMAbl PEIICHUS PAlUOHAIBHBIX W JPOOHO-PAMOHAIBHBIX
ypaBHEHHH, IPUMEHSTH METO/I MHTEPBAJIOB TSI PEIICHHSI HEPABEHCTB;

CBOOOJHO OMEpPUPOBATH MOHATUSAMU: MHOTOWIEH OT OAHON NEPEeMEHHOH, MHOTOWIEH C
uenbIMu - KO3 GUIUMEeHTaMH, KOPHHM MHOIOWIEHA, MPUMEHSTh JIeJIeHHe MHOrowjieHa Ha
MHOT'OWJIEH ¢ OCTAaTKOM, TeopeMy be3y u Teopemy Buera ans pemenus 3anay;

CBOOOJIHO ONEpUPOBATh TMOHATUSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHHUH, MaTpula,
OINpPENETUTENb MaTpullbl 2 X 2 M €ro TreOMETPUYECKUI CMBICI, HCIIOJIb30BAaTh CBOMCTBA
orpenenuTens 2 X 2 i BBIYUCIEHUS €ro 3HAYeHUs, TPUMEHSITh ONPEICIUTENH A pPelIeHus
CHCTEMBl JINHEHHBIX YpaBHEHH, MOJICTUPOBATH pEAbHBIE CHTYAallMd C TIOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHEHMI, WCCIENOBaTh IOCTPOECHHBIE MOAETU C TOMOIIBIO MaTpull U
orpenenuTeNel, MHTEPIPETUPOBATh OJIYyYEHHBIH Pe3ybTar;

UCTIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHAMHU JUIs TPeoOpa30oBaHus BIPAKEHHIA;

BBIMOJNHATh MPEOOpa3OBaHUs YHCIOBBIX  BBIPAKEHUH, COJIEp)KAIIMX CTENEeHH C
paIoHaTbHBIM TTOKa3aTeleM;

WCIIOJIb30BaTh ~ CBOWCTBA  JiorapuMOB il TNpeoOpa3oBaHUsl  JIOrapu(MUUYECKHX
BBIPAXKCHUH;

CBOOOJIHO  ONEpHpPOBaTh  MOHATHUAMM:  HUPPALMOHAIbHBIE,  [OKa3aTelbHble U
aorapuMUYECKHe YpaBHEHUS, HAXOJUTh WX PEHICHUS C MOMOIIBI0 PABHOCHIIBHBIX TIEPEXO0JI0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  (OopMynbl sl NpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUIA;

CBOOOJHO ONEpUPOBaTh MOHSATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, IPUMEHATH
HeoOXouMbIe (POPMYITBI JIIsl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJIETUPOBaTh peallbHble CUTYallMM Ha s3bIKe anreOpbl, COCTABIATh BBIPAXKEHUS,
ypaBHEHHsI, HEPaBEHCTBA IO YCIOBMIO 3aJaud, HCCIENOBAaTh IOCTPOECHHBIE MOJAEIH C
HCIOJIb30BaHUEM amapaTa ajireopsl.

DYyHKIUHN U TPaQUKH:

CBOOOJHO ONEpUpPOBATh MOHATUAMH: (YHKLUSA, CHOCOOBI 3aJaHMs (PYHKIUH, B3aUMHO
oOpatHble (YyHKUWH, KOMMO3uLusa (QYHKOUH, rpaduk (YHKUNH, BBIIOIHATH 3JIEMEHTApHBIE
npeoOpa3oBaHus rpagUKOB GyHKIIMIA;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMM: O0JACTh ONPEAETICHHUS U MHOXECTBO 3HAUCHH
GbyHKUIMY, HYTH QYHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: YETHbIE UM HEUYETHblE (QYHKIMH, MEPUOANYECKHE
(GyHKUIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHHHUMYMbI ()YHKIIHH,
HauOoJbIlIee 1 HAaMMEHbIIee 3HaYeHnEe (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPUPOBATh IMOHATUSAMH: CTENEeHHas (YHKUIWS C HATYPaJbHBIM M IIEJBIM
nokasaresneM, rpauk CTENeHHOM (YHKUIMU C HATypalbHBIM M IIENBIM IOKa3aTeleM, rpaduk
KOpHS N-0H CTeNeHH KaK (YHKINU OOpaTHOH CTENEHH C HATypaJbHBIM TI0KA3aTeNeM;

OIlEpUPOBATh TMOHATHSAMHU: JIMHEHHAas, KBaJpaTU4Has M JpOOHO-IMHEHHas (yHKIMH,
BBITIOJTHATH 3JIEMEHTApHOE UCCIIEIOBAaHHUE U TIOCTPOSHUE UX TPa(UKOB;

CBOOOJHO OINEPUPOBATH MOHATHAMM: IMOKa3aTeabHas U Jorapupmuueckas QyHKIUH, UX
CBOMCTBA U IpaMKH, UCIONB30BATh UX TPAPUKH [UIsl PELLICHUs YPaBHEHUH;

CBOOOJHO OMEpPUPOBATH MOHATUSMHU: TPUTOHOMETPHUUYECKAs OKPYXKHOCTb, ONpEIeTICHHE
TPUTOHOMETPUYECKUX (DYHKIMIT YMCIOBOTIO apryMEHTa;

UCTIOJIb30BaTh Tpapuku (YHKIMNA JUIS MCCIEOBAHMS TPOLECCOB U 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJay U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOM >KM3HM, BbIpaXaTh (opMyliaMu
3aBHCUMOCTH MEXK]y BETHUYNHAMU;

Hauvasia MaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEPUPOBATh IMOHATHSAMHU: apH(PMETHUECKas U TeOMETpUYECKas IpOrpeccHs,
0eCKOHEYHO YyObIBaIOIIasi reOMETPUUECKasi MPOrpeccusi, TMHEHHBIH U HKCIIOHEHLUANbHBIA POCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh NPEACTaBIEHUE O KOHCTAHTE;

UCIIOJIB30BaTh MPOrPECCHUH ISl PEIICHUS pealbHBIX 3a/1a4 MPUKIAIHOTO XapaKkTepa;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  IIOCIEAOBATEIbHOCTb,  CIIOCOOBI  3aJaHUs
MI0CJIEeI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHUYCHHBIE MTOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIEHHMS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJlbIX;

CBOOOJHO OIEPHUPOBATH MOHSATHSAMH: HEMpPEPHIBHBIC ()YHKIIMU, TOUYKH pa3pbiBa Tpaduxa
(yHKIIMH, aCHMITOTHI rpaduka G yHKIUY;

CBOOOJHO OIEpUPOBaTH TMOHATHEM: (YHKIHS, HETpepblBHAas Ha OTpe3Ke, MPHUMEHSThH
CBOMCTBa HENPEPHIBHBIX (DYHKIUII U1 peleHus 3aay;

CBOOOJTHO OIEPHPOBATH TMOHATHUSMH: TIepBasi M BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTenbHas K rpaduky QyHKIUY;

BBIUUCIIATh IPOU3BOAHBIE CYMMBI, IPOU3BEICHMS, YAaCTHOIO M KOMIO3MLIMH JBYX
(GyHKUUH, 3HATh TPOU3BOHBIE SJIEMEHTAPHBIX (DYHKITHH;

UCII0JIb30BaTh FEOMETPUYECKUN U (PU3UUECKUIT CMBICIT TPOU3BOIHON 11 peLIeHUs 3aaY.



MHo:xecTBa U JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: MHOXKECTBO, ONIEPALIUU HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JUlsl ONUCaHMUs PEalbHbIX IPOLIECCOB
U SIBJIGHUH, IPU PELICHUH 3371a4 U3 IPYTUX Y4eOHBIX IPEIMETOB;

CBOOOJHO OMNEpUpPOBAaTh IOHATUAMU: ONpEAEIeHHEe, TEopeMa, YypaBHEHME-CIEICTBHE,
CBOMCTBO MaTeMaTHYeCKOr0 OOBEKTa, JOKa3aTeNbCTBO, pPABHOCHIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenms B 11 kJiacce oOy4aromIMCS MOMYYHUT CIEAYIOIIAE IPEIMETHBIE
pe3ynbTaThl 1O OTAENBHBIM TeMaM pabodel mporpamMmbl yueOHOro Kypca «Ainredpa M Hayana
MaTEeMaTHYECKOT O aHAIN3a»:

Yuciia 1 BbIYMCICHUSA:

CBOOOJHO OMNEpUPOBaTh IOHATUSAMM: HATypalbHOE U LEJNOE YHCIO, MHOMKECTBA
HaTypaJIbHbIX M LENbIX YHMCEN, UCIOIb30BaTh MIPU3HAKU AenuMocTH Lensix yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEN AJIS PELIEHUS 3a1ad, IPUMEHATh alNroput™ EBknnaa;

CBOOOJIHO ONEpUpPOBATh MOHATHEM OCTaTKa MO MOJYJIIO, 3alMChIBATh HATypaJIbHbBIC YHCIIA
B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJTHO OMEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YMCIIO M MHOXXECTBO KOMITJICKCHBIX
quce, NMPeJICTaBIsATh KOMIIJICKCHbIE YHCIa B aaredpandeckoil U TpUroHOMeTpuueckon (opme,
BBINIOJHATH apu(PMETHUECKHE ONEpalii ¢ HUIMH U N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOO/ZIHO  ONEpUpOBaTh  MOHATHUSAMHU:  HUpPpALMOHANIbHBIE,  MOKa3aTeNbHbIE U
aorapuMuyecKre HepaBeHCTBA, HAXOIUTh UX PEIICHUS C TOMOIIbIO PAaBHOCUIIBHBIX IIEPEX0/10B;

OCYIIECTBIISATh OTOOpP KOPHEH NMPH pelIeHNH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO OMNEpUPOBATh TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, HPUMEHSTH
Heo0XouMble (POPMYIIBI JUIsl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOAUTh PELIEHUS CUCTEMBI U COBOKYITHOCTEHN
palMOHATIBHBIX, HPPAIMOHAIBHBIX, TIOKA3aTENFHBIX W JIOTAPU(PMHUYECKHX YpaBHEHHHA W
HEPABEHCTB;

peliarts panuoHalbHbIE, HWPpPALMOHAIbHBIE, IIOKa3aTelbHbIE, Jorapudmuyeckue U
TPUTOHOMETPUUYECKUE YPABHEHUS U HEPABEHCTBA, COAEP KALLME MOLYJIU U IapaMETPHI;

IPUMEHATH IpaduuecKre METO/Ibl JUIsl PEIIeHUs] YpaBHEHUM 1 HEPABEHCTB, a TakoKe 3aja4
C mapaMeTpaMu;

MOJIETUPOBaTh peajlbHble CUTYallMM Ha s3bIKe anreOpbl, COCTABIATh BbIPAXKEHUS,
YPaBHEHHUS, HEPABEHCTBA M MX CHCTEMbI 110 YCIOBHIO 3aJlauM, HCCIIEJ0BAaTh IOCTPOCHHBIE
MOJIEJIU C UCIIOIb30BAHUEM allllapaTa ajireopsl, MHTEPIPETUPOBATH MOJIYUYEHHBIN pPe3yIIbTar.

DYyHKIUHN U TPaQUKH:

CTpOUTh I'paUKHU KOMIO3UIUHN (PYHKIMHA C MOMOIIBIO JIEMEHTAPHOTO UCCIEIOBAaHUS U
CBOICTB KOMITO3MIINU JABYX ()YHKIIHIH;

CTpOUTh TE€OMETpUYecKue o00pa3bl YpaBHEHUII U HEPaBEHCTB Ha KOOPIMHATHOM
IJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHAMU: TPAPUKH TPUTOHOMETPUUYECKUX (YHKIIUMH;

IPUMEHATh QYHKIMHU I MOAEIUPOBAHUS U UCCIIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Havyajna maTteMaTH4eCKOro aHAJIM3a:

UCIIOJIb30BaTh IMPOU3BOJHYIO Ul HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTb M
9KCTPEMYMBI;



HaXOJUTh HauOOJIbIlIee M HaUMEHbIIee 3HAYeHUs (DYHKIMHM HEIPEPHIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOM3BOIHYIO /ISl HAXOXKJICHHUS HAMJIYYIIEro PelIeHus B MPHUKIAJHBIX, B
TOM YHCJIE€ COLMAIBbHO-DKOHOMUYECKUX, 3aJadax, Ul OINpPENEeNIEHUs] CKOPOCTH M YCKOPEHHUs
nporiecca, 3alaHHOTro GOPMYIIOi Uil rpaduKoMm;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: IIEpBOOOpa3Hasi, ONpeAeIEHHbIH HHTErpall, HAXOAUTh
MEepBOOOpA3HBIE HJIEMEHTAPHBIX (YHKIUKA W BBIYUCIATH WHTErpain mo ¢opmyne HproToHa-
Jlelibuunma;

HAXOJHTh TUIOMIAIH TUIOCKUX (DUTYP U OOBEMBI TEIT C TIOMOIIBIO HHTETPaIa;

UMETh MpPEJCTAaBICHUE O MaTEeMAaTHYECKOM MOJETUPOBAaHMM Ha IpPUMEpPE COCTAaBIICHUS
mudepeHInaTbHBIX YPaBHEHUH;

pemaTh NpUKIaJHbIe 33Jaud, B TOM YUCIIE COLUATBHO-DKOHOMUYECKOTO U (PU3HUECKOro
XapakTepa, CpeJICTBAMU MaTeMaTHYECKOr 0 aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO Yyacos
Ne HaumeHoBaHue pa3/ieioB U TeM JaekTpoHHbIe (HU(PpOBHIE)
Kourpoubnsie | IIpakTnyeckue
n/n NMPorpaMmbl Bceero o0pa3oBaTesibHbIE PECYPChI
padoTbI padoThI
MHOXXECTBO AEHCTBUTEIBHBIX
qrcell. MHOrO4JICHHI.
https://www.yaklass.ru/p/algebra#tprogram-

1 PaumonansHble ypaBHEHHS U 24 1 10-klass

HepaBeHCTBa. CUCTEMBI IMHEHHBIX

YpaBHEHU U

ynkuwy i rpaduki. Crenenmas https://www.yaklass.ru/p/algebra#tprogram-
2 12 1 10-klass

(GYHKIHS ¢ LENbIM MoKa3aTeneM

Apudmernueckuii KOpeHb N-0i https://www.yaklass.ru/p/algebra#program-
3 crenienn. MppanmoHaabHbIC 15 1 10-klass

ypaBHEHUS

TokasatensHas hyHKIH, https://www.yaklass.ru/p/algebra#tprogram-
4 I 10 1 10-klass

OKa3aTeJIbHbIC YPaBHEHUS

Jlorapubmuseckas dyHKims. https://www.yaklass.ru/p/algebra#tprogram-

S I 18 1 10-klass
orapuMuUecKrie ypaBHEHUS

TPUrOHOMETPHYECKHE BHIPAKEHHS 1 https://www.yaklass.ru/p/algebra#tprogram-
6 22 1 10-klass

ypaBHEHUS

https://www.yaklass.ru/p/algebra#fprogram-

7 [TocnenoBaTenbHOCTH U IPOrPeCcCUn 10 1 10-klass
8 HenpepwiBHbIe DyHKITHN. 20 1 https://www.yaklass.ru/p/algebrat#program-




[IpousBoanas

10-klass

[ToBTOpenue, 0600MIEHNE,
cucTeMaTu3alus 3HaHUui

https://www.yaklass.ru/p/algebra#tprogram-
10-klass

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME
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11 KIIACC

KoanuyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JJekTpoHHbIE (HU(POBHIE)
Kontpoibubie | IIpakTnyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoTbI padoThI
ccnenosanue (ysKiii ¢ https://www.yaklass.ru/p/algebra#tprogram-
. 22 1 11-klass
MTOMOIIBIO MPOU3BOIHON
https://www.yaklass.ru/p/algebra#tprogram-
[TepBoobOpa3Has u HHTETpal 12 1 11-klass
['paduky TPUrOHOMETPUYECKUX https://www.yaklass.ru/p/algebra#program-
¢byukuuii. TpuronomeTpuyeckue 14 1 11-klass
HEpaBEHCTBA
VppaIHOHATbHbIE, TOKA3ATETbHBIE 1 https://www.yaklass.ru/p/algebra#tprogram-
24 1 11-klass
norapudMuyeckrie HepaBeHCTBA
https://www.yaklass.ru/p/algebra#tprogram-
Kommiexchbie uncna 10 1 11-klass
https://www.yaklass.ru/p/algebra#tprogram-
HarypanbHble u 1ienpie uncia 10 1 11-klass
Cucrembl paliiOHAbHBIX, https://www.yaklass.ru/p/algebra#program-
UppaIMOHATIBHBIX MTOKA3aTeIbHBIX U 12 1 11-klass
norapu(pMUYECKUX YpaBHEHHIH
https://www.yaklass.ru/p/algebra#tprogram-
3ajauyu ¢ mapameTpamu 16 1 11-klass
[ToBTOpenue, 06001ICHNHE, 16 5 https://www.yaklass.ru/p/algebra#tprogram-

cHCTeMaTu3alus 3HaHU!




11-klass
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