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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hayajla MaTeMaTHUYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOiero oOpa3zoBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrol CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0yJaroluXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOEHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydarolluecs OBJIAJIEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOoTopas (OopMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIl Kypc anreOpbl M Hayal MAaTEMaTHYECKOTO aHajIu3a 3aKJaJbIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIMHA pa3BUTHSI 3KOHOMUKHU U OOILIECTBEHHOM >KU3HU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BAaTh UX IS JalbHEHIIEro oOpa3oBaHUs U B
MOBCEIHEBHOH XKM3HU. B TO ke Bpemsi oBlaJieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU ainreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIAYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BATh
0000IIeHNEe ¥ KOHKpETH3aluio, a0CTparupoBaHWE W aHAJIOTHI0, (OPMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayalla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEajbHbIX CUTYAIUH,
VUHTEPHpPETallMd  TOJYYCHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIMAIIOM,
KOTOpPBI peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOi
JeATeIbBHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTHYeCKOIro
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Aurebpa M Hadajga MaTeMaTH4YECKOTrO
aHaJIKM3a» BbIJCJICHBI CIEAYIOLIUE COAepKATEIbHO-METOAUYEeCKUe TuHuu: «Yucna
U BbIUKCIEHUD», « DyHKIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa H JIOTHKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANYECKUE JMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHUsI Ha YpOBHE CpeIHEro ooImero oOpa3oBaHUs, €CTECTBEHHO JOTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBId KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEpKaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JHMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM aIllapaToM, y HUX IOCIIEI0BATENbHO (hopMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYUYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIlIeHUs] CaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKON 3a7au, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYeCKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBepLIacT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHAIbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B C€Osl MCIOJIb30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJKY, BBIIOJHATH MNPUOIMKEHHBIE
BBIUKCJICHUS], OLIEHUBATh YHUCIIOBBIE BbIpAXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoHaNbHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OIepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHAIBHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUUECKUE OTEpaIiH, a TaKKe
U3BJICYCHUE KOPHS HATYpaTbHOW CTETIEHH HAa MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IWHCTBE MATEeMATHKH KaK HayKH W e€ pOjH B
MIOCTPOCHUU MOJIEJIeH PEalbHOTO MHpA, IMIMPOKO HCIOJB3YIOTCA 0000IeHue u
KOHKpETH3aIHS.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOumero o0pa3oBaHHs, MOCKOJIbKY B Ka)XIOM
pasaene IIporpaMMbl MPEeAyCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHAIbHBIX, IOKAa3aTeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKalmx mnapamerpol. [lodydeHHble yMEHHsI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MTPOU3BOTHON, MPU PEIICHUH TPHUKIATHBIX



3a]a4 W 3a7a4 Ha HAXOXKJEHHE HauOOJBIINX M HAUMEHBUINX 3HAYCHUH (PyHKLIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAeT B ceOsl Takke GOpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacuéTel 1o  (opmynam, mpeoOpa3oBaHUs  PALUOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHM, a TaKkKe BBIPAXKECHUH,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHuid, paboOTl €  CHMBOJBHBIMH  (opMamMu, HPEACTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT d(pQPEeKTUBHbIE HHCTPYMEHTBl JJsl PpELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYyTMMH JIMHUSMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTh U3YUEHNs MaTepraia. M3ydenue cTeneHHou,
MOKAa3aTeJIbHOM, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMAaTHYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXAY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3TOi cofepKaTeIbHOM JTUHUY HALEJIEH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIOIIMX BBIPAXKaThb 3aBUCHMOCTHM MEXIy BEJIMYMHAMU B
paznuyHoi dopme: aHaTUTHYECKOM, Tpaduyueckoid M ciaoBecHoOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3AILIUK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHuA «Hauana MareMaTHyecKoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MATEMAaTHYECKHUX, TAK U NMPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMA, ONpEeAeNiaTh MX HAuOONbIIME W HAUMEHbIINE
3HAUEHHUA, BBIYMCIATH MIIOMAaAn (GuUryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTEeMaTHYECKUX MOJENIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-OKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUN pPAClO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKEe U UcKyccTBe. OOyuaroluecs: y3HaIT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTHKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pazJeibl
MaTeMaTUKd H €€ TMPUIOKEHHH, OHM CBSA3BIBAIOT pa3Hble MaTEeMaTHUECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomMy BakHO ndaTh
BO3MOXKHOCTh OOy4aroleMycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MAaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACTEHHBIM
OpaBWjaM  TOCTPOEHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHu
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET pPa3BUTHIO JIOTUYECKOTO MBIIICHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYK/IEHUSI HA OCHOBE JIOTHYECKUX
npaBwil, GOPMUPYET HABBIKH KPUTUIECKOTO MBIIILIICHHSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIEH peaJbHbIX
CUTyalluii, HCCJIENOBAaHUS DJTUX MOJENEH C MOMOIIBI0 ammapara anreOpsl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMUd MOJyYeHHBIX pPE3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KXK/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIBKY BECh MaTEpHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJsl PelleHUs NPUKIagHbIX 3aaad. [lpu
pelIEHNH  peajbHBbIX  MPAKTUYECKUX  3adady  oOydaroliuecs  pa3BUBAIOT
HAOI0IaTEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3YUeHHsI BCceX TeM yueOHOro Kypca «AnreOpa 1 Hayana
MaTEeMaTHYECKOTO aHaITu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTH4YE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbupie unciaa. OOBIKHOBEHHBbIC U JECATUYHBIE JIPOOU, MPOILIECHTHI,
OeckoHeuHble mepuoanyeckue Apoou. IlpumeHeHue apoOedt W MPOIEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACiEd 3HAHUHN U peabHOM )KU3HU.

JlelicTBuTenbHbIE 4ucla. PanuoHanbHBIE W UPpAUMOHAIBHBIE YHCIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMd.  MoOyib
JEUCTBUTEILHOTO YHCIAa U ero cBoMcTBa. [IpuOnmkE€HHbIE BBIYKMCIICHUS, PABUIIA
OKpYTJIEHUS, PUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenb ¢ uenbiM mnokaszaresnem. bunom HeroTona. HMcenonbs3oBaHue
noAXosend (GOpMbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT I PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
apPKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBbHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIMOHATBHBIX YPABHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOrO4JIeH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3pdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COJIEPXKAIIUX CTEIIEHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METO/IbI pericHus

Jorapu(PpMUYECKUX YPaBHCHUH.
OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKCHUH. PelieHne TpUroHoMeTpU4ECKUX YpaBHEHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIECHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelieHus
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 334a4 C I[MOMOULIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWI. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOLIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEAlbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3MyHbIX 00JIacTeld HayKu U peasibHOMU
KU3HU.

DyHKIUHN U TPAPUKH

@®yHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0OpaTHble (YHKIHH.
Kommnosumms yukiuii. I'paduk  yHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIMU Ha TIPOMEXYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IMpOLECCAaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCKOro aHajimn3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IIOCJIEAOBATEILHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17§ OTpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VCTOpHSI BO3HMKHOBEHHSI MATEMAaTHYECKOTO aHaM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBINA pOoCcT. Hucio e. @DopMyra CI0KHBIX
NpoueHTOB. Mcnonb30BaHWE MPOTPEcCHMU Uil  PELIEHUs pealbHbIX —3a1ay
MPUKJIAJHOTO XapaKTepa.



HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHUS HEPABEHCTB. [IprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

IlepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIecKui u
busznyecKuii CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIIUH.

[TpousBogubie  anmemeHTapHbix  ¢GyHkiuil.  [IpousBognass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBIICHUM, NPU PEIIEHUM 3a1ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiiee
kpatHoe (nanee — HOK), ocTtaTkoB 1o Moayito, aropurMa EBkiuaa A penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucia. Anredpavdeckas M TpUTOHOMETpUYeckas (HOpMbI
3allCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Oomnepalnud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPAaBHEHHUW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKHMX  YPaBHEHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYeCcKux HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMHU.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TPaPUKH.

['padrueckne mMeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. I 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHUKAIOT NMPHU PELICHUU 3aad M3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIErO0  3HAYEHUU
HEIMpPEePbIBHON ()YHKIMU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEenieHus B
NPUKIAJAHBIX 3ajadyax, JUIsl OIpPENENEHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBo0oOpa3HbiX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurerpain. I'eomerpruueckuit CMBICII VHTErpaia. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuuia.

[Ipumenenue wHTErpana s HAXOXKIACHHUS ITUIOMIAJACH TUIOCKMX (UTyp U
00BEMOB T€OMETPUUYECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peaJbHBIX TPOIECCOB C MOMOLIbI0  IuddepeHIanIbHbIX
YPaBHEHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  OO0lIecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO 0OOIIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW MICHTUYHOCTH, YBAKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, TUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvYecKOro BOCIUTAHMS:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, pEeryispHas (u3NYecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3muuHbIM  chepaM  NPOdEeCCUOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeannu30BbBIBATH COOCTBEHHBIC IKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYypbl, TOHHUMAHHUE BIIMSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE IrI100ATIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW JUIS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, JTaroB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOM KyJIbTypOoM Kak CpEICTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JCSTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEepPU30BaTh CYIIECTBEHHbIC MPU3HAKKH MaTEMaTUUYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAaHMSI /1711 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU TPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpeiaraTb KpUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

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

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI;

BBIOMpaTh Ccnoco0 pemnieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpPMYIMpOBaTh OOOOIIEHHS U BBIBOJBI IO pE3yJbTaTaMm
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOLIECCA, A TaKKE BbBIABUIATH
IIPEATIOIOKEHNS O €70 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJIATH A€(UUNTHI MHPOpPMALIUU, JAaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIWYHBIX BUIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIMIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHMBATh HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KICHHUS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUSs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ie 00CYXXJIeHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEW, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABISATh CBOU CYXIEHUS C CYKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapyKMBaTh Pa3jiM4yMe M CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIaCHs, CBOM BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3aa4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3EHTALUU U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHBIC YHHBeEpcaJbHbIe Yy4eOHbIe NelCTBHSA



Camoopranusanus:

COCTaBIISATH ILJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEILHONW  pedekcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3a]1a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHKEHUS WIIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATBHOU
paboThl TpU pEHIeHHH YYEOHBIX 3a7a4, MNPUHUMATh IeJb COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeicisiTh
BUJIbI pabOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOUM JACHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[bl, OLICHUBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBbHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucjia ¥ BBIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

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

MPUMEHSTH MPUOKEHHBIC BBIYUCIICHUS, TIpaBUiIa OKPYTJICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOJIHO OMNEpUPOBATh TIOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM,
UCITOJIB30BaTh MOAXOAANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
MPaKTUYECKUX 3a]1a4 U NPEACTaBICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HaTypalbHON
CTCIICHU;

CBOOOJIHO OIEPUPOBATH MMOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CcBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapU(PM UHKCHa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3IU4YHbIE METOJAbl PEIICHHUS] palUOHANBHBIX M JPOOHO-
palMOHAIBHBIX yPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IMEepeMEHHOH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL peLIeHUs 3a/1a4;

cBOOO/IHO OMNEpUpOBaTh MOHATUSAMHU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCICHHS €ro 3HayeHus,
OPUMEHATh ONPEAEIUTENIN JJIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJIbHbIE CUTYalluN C IIOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBHM C KOPHSAMHU Il TIpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoopa3zoBaHus
Jorapu(pMUYECKUX BbIPAKECHUI;

CBOOOIHO OMNEpUPOBATh MOHATHUSMU: HPPALMOHANBHBIC, TOKa3aTelbHbIE U
JorapuMHuyUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOILBIO PABHOCHIIbHBIX
NIEPEXOJ0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe GOpMYIIbI IS TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKCHHI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpABHEHUE,
OPUMEHATh  HEOOXOAuMbIE (OpPMYJbl  JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAaHUEM alllapara aiareopsl.

DyHKUMH U TPAPUKU:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus ¢GyHKuud, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpapuKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUAMHU: OOJACTH OIpPENEICHUS U MHOXXECTBO
3HaYeHUH QPYHKUNU, HYJIH QYHKIMH, TPOMEXKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEUYETHbIE (DYHKIHH,
NEepPUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HauOOJbllee M HAUMEHblIee 3HaueHWe (YHKIHH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHA C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HATypaJbHBIM I10Ka3aTeJEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTUUHas U APOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTApPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJb30BaTh MX rpaduKU A pEUIeHUs
YPaBHEHHUI;

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

UCIIOJIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBaHUA MPOLECCOB H
3aBUCUMOCTEHN MpHU PEIICHUH 3a/lady U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOU
KHU3HU, BBIpAXXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKas mporpeccus, JMHEHHBIN 1
HKCMOHEHLUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MTOCIEOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIBHOCTEH, MOHOTOHHBIE W OTpPaHHUYEHHBIC IOCJIEI0BATEILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINUK, acCHMIOTOTHI rpadrka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIUS, HETpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTh MPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIMH
IByX (YHKIUH, 3HATH MIPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBAa M JIOTHKA:

CBOOOMIHO  OMNEpPHpPOBATh  TMOHSATHUSMHU: MHOXECTBO,  OIMEpaAlldM  HaJ
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX PEAMETOB;

CBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0yuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeIMeTHbIE Pe3yJbTaThl MO OTIAEIbHBIM TeMaM paboueil mporpamMmbsl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsa v BBIYUCTCHUSA:

cBOOOIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1LEJIO€ YHUCIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTHU
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen sl pelieHus 3a1ad, IPUMEHSTh
anroput™ EBKknuza;

cBOOOMIHO OMEpUpOBAaTh TMOHATHEM OCTAaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,;

CcBOOO/IHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepalii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TMOHATHUSIMHU: HUPPAIIMOHAIBHBIC, MOKa3aTebHBIC U
JorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TMpH pEUICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYIBI [T PEIICHHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuare paloOHaJIbHbIE, VppalUOHAIbHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIU U apaMeTpPhI;

MPUMEHSTH TpauuecKkue METOJIbI /I PEIICHUsI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3aJ1a4 C MapamMeTpaMu;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 33a]a4H,
UCCIIEIOBAaTh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM alllapara aareopsl,
MHTEPIPETUPOBATH MOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

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

CBOOOJTHO  ONEpPUPOBATH TMOHITHAMHU: TpPaPUKA TPUTOHOMETPUUYECKUX
dynxmi;

NPUMEHITh (GYHKIMU JIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOr0 aHAJIU3A:

WCITIOJIb30BATh MPOU3BOIHYIO VISl UCCIIEOBAaHUSI (PYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI,

HaxOoJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUCHUS (DYHKIIMU HETPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpadukom;



CBOOOJIHO OMNEpUPOBATh MOHATUSMHU: IEpBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIC AIIEMEHTApHBIX (YHKUUNA ¥ BBIYUCISATH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TMpHUMEpe
coctaBieHus MU pepeHnaIbHBIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7auyd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nuecKkoro xapakrepa, CpeJCTBaMU MaTEeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB Daekrponnbie  CBsi3b ¢ mporpamMmoii
Ne HaumeHoBaHue pa3iesioB M TeM Mpakru  (uudposkie) BOCIIMTAaHUA
KoHnTpoJabHbie
n/n NnporpaMmmbl Bcero yecKHue oﬁpasosaTe.ﬂb
padoThI
paboTel  HbIE pecypcehl
1 TToBTOpeHHe 3a Kype 7-9 KIaccos 10 1(Bx01) myschool.edu.ru | rOTOBHOCTH K BBIITOJHEHHUIO
00s13aHHOCTEN rpakJaHUHA U
2 HarypanbHble U Liesble yucia 10 1 myschool.eduru  peanuzauwu ero npas, 5
TOTOBHOCTB K pa3HO00pa3HOU
®yukuun u rpapuku. CreneHnas myschool.edu.ru  copmecTHON NEATETLHOCTH,
3 (GyHKIHS ¢ palioHaIbHBIM 32 2 CTpPEMJIEHUE K
- - B3aMMOIIOMOIIH, aKTUBHOE
Apudmerndecknuii KOpeHb n-0i myschool.edu.ru
ydacTue B IIKOJIbHOM
4 creneny. VppaiuoHaibHble 26 1 CaMOYIIPABJIEHUH, COOIIOIEHHE
YpaBHCHUS, HEPABCHCTBA U npaBui 6€30MacCHOCTH, B TOM
CHUCTEMBI Yrclie HAaBBIKOB 0€30MacHOTO
TpuronomeTpudeckue QYHKIUH. myschool.edu.ru ~ TOBEACHI B HHTepHeT{;Cpeﬂe;
MEHHUE TPUHUMATH CeOst U
5 I'paduxu TpuroHoMeTprUECKUX 24 1 y P
. JIPYTHX, HE OCYXAasiyMEHUe
byHKImH. 0CO3HAaBaTh AYMOILIMOHAILHOE
Tpuronomerpuyeckue myschool.edu.ru  cocrostaue cebs u APyTHX,
6 BBIPAXKCHMUSL. 2 ! YMEHHE YIPABIATH
TpUroHOMETpHYECKHE COOCTBEHHBIM AMOLIMOHAIbHBIM
YPaBHCHMS M HCPABCHCTBA. COCTOAHMEM,
c(hOpMHUPOBAHHOCTH HAaBBIKA
7 HenpepriBabie GpyHkimu. 20 1 myschool.edw.ru ' peodjexenn, npusnanme coero
IIponsBonHas IpaBa Ha OIIMOKY U TaKOT'O ke
8 HCCHe}IOBaHHe q)yHKHI/Iﬁ C 2 | myschoo]hedu_ru HpaBa I[pyFOFO YCJIOBCKaA.

IIOMOIIBIO HpOI/I3BOI[HOf/’I

YCTaHOBKA Ha aKTUBHOC y4aCTHUC




[ToBTOpenue, 06001ICHNE,
cUCTEMaTH3alus 3HaHUH

myschool.edu.ru

B PEIICHUH MPAKTUYECKUX 3a/ad.
TEXHOJIOTMYECKOW U COLIMAIBHOMN
HAIPaBIEHHOCTHU, CIOCOOHOCTD
WHULIMUPOBATH, TUIAHUPOBATDH U
CaMOCTOSITENIBHO BBIIIOJIHATh
TaKOT0 poja eATeIbHOCTB;
OCO3HAHHE BAXXHOCTU O0yUYEHUS
Ha MPOTSHKEHUH BCEH JKU3HU IJIs
yCHENIHOU Mpo¢heCCHOHATBHON
JIeATETLHOCTH U Pa3BUTHE
HEOOXOIUMBIX YMEHUH st
3TOTO;
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11 KIIACC

KoandecTBO yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne Mpakru  (uudposkie)
NPOrpaMMblI KonTpoJbHble
n/n Bcero YyecKHe odpa3oBaTeib
padoThI
paboTel  HbIE pecypcehl
myschool.edu.ru
1 [ToBTOpenue 3a kypc 10 kmacca 8 Y
[Toka3zarenbHas GyHKUIUS. myschool.edu.ru
2 [loka3zaTenbHble ypaBHEHUS , 30 1
HEpPaBEHCTBA.
Jlorapudmuueckas QyHKIIHUS. myschool.edu.ru
3 Jlorapudmuueckue ypaBHEHUS, 32 1
HEpaBEHCTBA
MHorowieHsl. ParinonanbHbIe myschool.edu.ru
4 YpaBHEHHUS U HEPABEHCTBA. 30 1
CucreMbl TMHEHHBIX YpaBHEHUN
5 ITepBooOpasHas U UHTErpa . 25 1 myschool.edu.ru
6 KommiekcHbie uncna 10 1 myschool.edu.ru
myschool.edu.ru
3ama4yu ¢ napaMeTpamH.
7 [ToBTOpenue, 06001IeHNE, 35 I(uror)

cHCTeMaTHU3alus 3HaHU!

Cas3b ¢ nporpamMmmoi
BOCIIUTAHUSA

TOTOBHOCTB K BBITIOJIHEHUIO
00s13aHHOCTEH rpakJaHNHA U
peanu3aliy ero mnpas,
TOTOBHOCTB K pa3HO00pa3HOU
COBMECTHOH JI€SITEIHLHOCTH,
CTpEMJICHHE K
B3aMMOIIOHUMAHUIO
B3aMMOIIOMOIIH, aKTUBHOE
y4acTHe B IIKOJIBHOM
caMOympaBlIeHUH, COOIIOICHUE
IpaBuJ1 O€3011aCHOCTH, B TOM
Yrclie HAaBBIKOB 0€3011acHOTO
MOBEJICHHSI B MHTEPHET-CPEJIC;
yYMEHHE MPUHUMATh ce0sl U
JIPYTUX, HE OCYKIasyMeHUE
0CO3HAaBaTh HYMOILIMOHAILHOE
COCTOSIHHE ce0s U IpYTHX,
YMEHHE YIPaBIsATh
COOCTBEHHBIM YMOIMOHAIBHBIM
COCTOSIHHEM;
c(hOpMUPOBAHHOCTH HAaBBIKA
pediekcun, Mpu3HaHUE CBOETO
IpaBa Ha OIIKUOKY U TaKOI'O ke
IpaBa JPyroro 4ejaoBeKa.
YCTaHOBKA Ha aKTHBHOE y4acTue
B PELICHUH MPAKTUYECKUX 3a]1a4.
TEXHOJOTMYECKON U COLIMATBHOMN
HaNpaBJIEHHOCTH, CIOCOOHOCTh




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

WHUIIMAPOBATh, IUTAHUPOBATh U
CaMOCTOATCIIBHO BBITIOJIHATH
TaKOTO poJia NesITeIHbHOCTD;
0CO3HAHHE BAKHOCTH O0yUYCHHS
Ha MPOTSHKCHUU BCEH KHU3HH IS
yCTenHoi npodeccuoHalbHON
NEeSITETLHOCTH U Pa3BUTHE
HEOOXOIUMBIX YMEHUH JIJIst
3TOTO;




