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HOSACHUTEJIBHASA 3AITMCKA

PaGouast mporpamMmma ydueOHOTO Kypca «Anredpa M Hadajga MaTEMaTHICCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOyuarommxcs 10 —11 kiaccoB paspaboraHa Ha
ocHoBe DeiepaabHOrO rocyJapCTBEHHOTO 00pa30BaTEbHOTO CTaHIapTa CPEIHETO
oOmero oOpa3oBaHusl, C Y4Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEABSBISIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, W TPAIULHUNA POCCHIICKOTO
oOpa3oBaHus, a Takxke (¢eaepadbHOl pabodyel mporpaMMbl BOCIHUTAHUS.
Peanu3amus nmporpaMmbl 00eCcTIeYUBaET OBIAJCHUE KIIFOUEBBIMU KOMIIETCHIIMSIMU,
COCTaBJISIIOIIUMHU OCHOBY JUIsI CaMOpPa3BUTHSL M HEIMPEPHIBHOTO 00pa3oBaHusl,
LIEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO M IIO3HABaTEJIbHOTO pPAa3BUTHS
JUYHOCTU 00YYaIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anredbpa m Havajsia MaTeMaTUYECKOr0 aHaju3a» SIBISETCS OJHHUM W3
Han0oJiee 3HAYMMBIX B IPOrPaMME CTapIIEH MIKOJIbI, MOCKOJBKY, C OHOW CTOPOHBI,
OH 00€ecCleurnBaeT MHCTPYMEHTAJbHYIO 0a3y JUisl M3y4Y€HHUs BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JIpYyroi CTOPOHBI, (POPMHUPYET JOTHYECKOEe U aOCTPaKTHOE
MBILUICHHE Y4YalllUXCsi Ha YPOBHE, HEOOXOAMMOM JUJIsi OCBOECHUS KypCOB
nH(}OpMaTUKH, OOIIECTBO3HAHUS, UICTOPUH, CIIOBECHOCTH. B pamkax TaHHOTO Kypca
yyalydecs OBJaJCBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTopas
dbopMyIIHpyeT CBOU JOCTHKEHUS B MaTeMaTH4ecKoi (popme.

Kypc anreOpbl 1 Hauan MaTeMaTUYECKOIO aHAIM3a 3aKJIaJbIBA€T OCHOBY AJIs
YCIEIIHOTO OBJAJEHUS 3aKOHaMHM (U3UKH, XUMHH, OWOJIOTMH, TOHUMaHUS
OCHOBHBIX TEHJIEHUUH 5SKOHOMHKM M OOIIECTBEHHOM IKU3HHU, IO3BOJISET
OpPUEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOIb30BaTh UX B MOBCEAHEBHOW >XU3HU. B ToXe BpeMs oBlazeHHE
aOCTpakTHBIMM U JIOTUYECKHM CTPOTUMH MaTeMAaTUYECKUMHU KOHCTPYKIUSIMHU
pa3BUBA€T YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKJICHUS, UCIOJIb30BaTh 0000IEHNEe U KOHKPETU3AlMI0, a0CTparupoBaHue U
aHajoruio, GopMHUPYeT KPeaTUBHOE M KPUTUUYECKOE MbIIIIEHUE. B xo/e nzyuenus
anreOpsl M HayaJl MAaTeMaTHMYeCKOro aHajii3a B CTapllield IIKOJe Yydalluecs
MOJIy4al0T HOBBIM ONBIT pEIIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO
MOCTPOCHUS MaTEeMaTHYECKHX MOJIEJed peallbHbIX CUTyallud M HHTEPHpeTaluu
NOJyYEHHBIX  PEIICHUH, 3HAKOMATCA C  OpUMEpaMd  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEM B IMpPHUpPOJAE, HayKe U B MCKYCCTBE, C BBIJAIOLIUMUCS
MaTEeMaTHUYEeCKUMU OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o0namaer 3HaYUTENbHBIM BOCHHUTATEIBHBIM TMOTEHIIHMAIOM, KOTOPBIN
peann3yeTrcsi Kak uepe3 yueOHbIH MaTepual, CIoCOOCTBYIOUIMM (OPMHPOBAHHUIO



HAyYHOTO MHPOBO33PEHHUS, TaK M uepe3 crenuuky y4dyeOHOH AesATeNbHOCTH,



TpeOyroien CaMOCTOSITETIbHOCTH, aKKypaTHOCTH, MPOJOJKUTEIBLHON
KOHIICHTPAallu BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YJIbTAT.

B ocHoBe MeToiukn 00yueHus anredpe 1 HayajlaM MaTeMaTHYECKOTO aHaIn3a
JICKUT ACSITEIbHOCTHBIN MPUHITUI 00YUYCHHUS.

CrpykTypa Kypca «Anredpa 1 Hayaida MaTEMAaTHYECKOTO aHAIM3a» BKIIOYAET
CIEAYIOUIUE COAEPKATEIBHO-METOIUUECKUE JIMHUM: «YHHClIa W BBIYUCICHUSY,
«DyHKIMYU U TpaduKny», «YpaBHEHHS U HEpaBEHCTBa», «Hauana MaTemaTHuecKOro
aHanu3a», « MHOXeCTBa M JIOTUKa». Bce OCHOBHBIE COAEPKATENBHO-METOANUECKNE
JUHUU M3y4YalOTCsl Ha MPOTSHKEHUU JIBYX JIET OOydeHHUsT B CTapliei NIKoie,
€CTECTBEHHO JIOMOJHSAA APYT APYyra U MOCTENEHHO HACHIIAsICh HOBBIMM TEMaMU U
paznenaMu. JlaHHBINA KypcC SIBISIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cede coaepX aHUE HECKOJbKMX MaTEeMaTHYECKUX JTUCUUIUIMH:  anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUN aHAJIU3, TEOPUS MHOKECTB U 1p. I1o mepe Toro
KaK yyaliuecs OBJIaJIeBalOT BCE OoJiee MIMPOKUM MaTEeMaTHUYECKUM amnmnapaToM, y
HUX T[I0CJIEN0BaTeIbHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHUE CTPOUTh
MAaTEMaTUYECKYI0 MOJEIb PEANBHON CUTYallUH, IPUMEHATh 3HAHMS, ITOJTyYECHHBIC B
Kypce «AnreOpa M Hayajla MaTeMaTUYeCKOrO aHaiau3a», Uil pelIeHUs
CaMOCTOATENIbHO  COPMYJIMPOBAHHOM MaTEMaTUYECKOM 3aJadd, a 3aTeM
UHTEPIIPETUPOBATD ITOJYUYECHHBINA PE3YJIIbTaT.

ConepxarenpHO-MeTOAUYECKasl JIMHUAS «Hucaa W BBIYMCICHUS» 3aBEPIIACT
(opMUpOBaHKE HABBIKOB UCIOJb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW Imikoyie. B crapimieil mkosie ocoboe BHUMaHUE YACNSICTCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HAaBBIKOB, BKJIIOYAIOIIUMX B ce0s
WCIIOJIb30BAaHUE paA3IMYHBIX (OPM 3aMUCH JACHCTBUTENBHOTO YHUCIA, YMEHHE
PALlMOHAJIIBHO BBINOJIHATL JEUCTBUA C HHUMH, J€JaThb IPUKHUIKY, OLIEHHUBATb
pe3ynbrar. OOyuarouiyecs: MOJy4aloT HaBBIKM NPHUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEMCTBUM C YHCJIaMH, 3allMCaHHBIMM B CTaHJApTHOU (Qopme,
HCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIJIOBBIX BBIPAKEHHI.

JIuHna «YpaBHEHHsST M HEPABEHCTBA» PEAIU3YETCs Ha MPOTSIKEHUH BCETO
oOydeHuss B CTapuiedl IIKoJe, TOCKOJbKY B KaKIOM pasfesie MporpaMMbl
MPEeyCMOTPEHO PEUIeHHE COOTBETCTBYIOMUX 3aaad. OOydarouiuecs: OBIaJeBalOT
pPa3IMYHBIMA METONAMHU PEIICHUS LENbIX, PAlWOHAJIbHBIX, HPpPalMOHAIbHBIX,
MOKA3aTeNIbHbIX, JIOTApU(PMUUYECKUX U  TPUTOHOMETPUUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX CUCTEM. [lomyueHHbIe YMEHHS UCTIONIB3YIOTCSA PH UCCIEA0BAHNUN
(YHKIMI C MOMOUIBIO MPOU3BOJIHOM, pEHICHUH MNPUKIAAHBIX 3a7ad M 3a7ad Ha
HAaXOXJIECHWE HauOONbIIMX M HAUMEHbLIMX 3HaueHUW QyHkuu. JlanHas
colep)kaTelbHasl JIMHUS BKJIIOYaeT B ce0si Takke (HOPMUPOBAHHE YMEHUI
BBINIOJIHATh pacy€Thl 1Mo (opmysaM, npeoOpa3oBaHMs LENbIX, pPalMOHATBHBIX,
MPPalMOHAIbHBIX M TPUIOHOMETPUYECKUX BBIPAXKCHHUM, a TAK)KE BBIPAXKCHUU,



COJIep)KalIUX CTEeNeHW M Jjorapudmsl. biaronmaps nsydeHuro anreOpanyeckoro
MaTepuasa MpOUCXOIHUT JalbHEHIIIee Pa3BUTUE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILUIEHUS ydalluxcsi, (OPMHUPYIOTCS HABBIKM JEIYKTUBHBIX pacCyXICHUH,
paboOThl C CHMBOJBHBIMU (OpMaMy, TPEICTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BUJIE PAaBEHCTB M HEpAaBEHCTB. AnreOpa npesyiaraeT 3QpPexTUBHbIC
MHCTPYMEHTBl [UJISl PEIICHUs TNPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK I3bIKa HAYKH.

CopepxarenpHo-MeTouyeckass JuHUS «DyHKIMM U rpa@uku» TECHO
HEPEIJIETAETCS ¢ IPYTMMHU JIMHUSMHU Kypca, TIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATEIBHOCTh U3YUEHUsI MaTepuana. M3yueHue cTeneHHoil, moka3zaTeabHOM,
Jorapu(pMUUECKO U TPUTOHOMETPUYECKHX (PYHKUUU, UX CBOWCTB U rpalUKOB,
UCTIOJb30BaHuE (YHKIUHI U peuleHus 3a7ad U3 APYTUxX yuyeOHBIX IPEIMETOB U
peaIbHOM U3HU TECHO CBA3aHO KaK C MaTEeMaTUUYECKUM aHaJIU30M, TaKk U C
pelieHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3Tom Oosibllioe BHUMaHUE YAENAETCS
(GbopMUPOBaHKIO YMEHHSI BBIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY Pa3InIHBIMU
BEJIMYUHAMH, UCCIIEIOBATh MOy4YeHHBIE (YHKIINH, CTPOUTH UX rpaduku. MaTtepuan
ATOW COJEp)KaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUH M HaBBIKOB,
MO3BOJISAIOIIMX BBIPAYKATh 3aBUCUMOCTU MEX]y BEIUYMHAMU B Pa3IMYHON (opMe:
aHAJIUTHYECKOW, Tpaduueckoil u croBecHo. Ero wu3yueHue cnocoOCTBYET
Pa3BUTUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIECHUIO U
KOHKPETHU3aI[1H, HCII0JIb30BAHUIO aHAJIOTHIA.

CopepxarenbHast nuHUs «Hadanma MaremMaTH4ecKOro aHajln3a» I03BOJISET
CYILLECTBEHHO PAaCUIMPUTh KPYr KaK MaTeMaTHYeCKHUX, TaK M MPHUKIAJHBIX 3a]ad,
JOCTYMHBIX 00YYaroIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIIEAOBATh U
CTpOUTH Tpaduku PYHKIIH, ONIpeIeATh UX HAaHOOIbIITNE U HANMEHBIIINE 3HAYCHHUS,
BBIUMCIIATH IO GUryp U OoObEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHast copepxaTelibHas JMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTHU
INOCTPOEHUSI MaTeMaTUYECKUX MOJIeJIe peaNbHBIX CUTyallMid, HaXO0XJICHUS
HAWIYYIIEro PEelIeHUs] B MPUKIATHBIX, B TOM YHCIIe COIMAIBHO-DKOHOMUYECKUX,
3a7layax. 3HAKOMCTBO C OCHOBaMHM MAaT€MaTHYE€CKOr0 aHaiau3a CIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-JIOTMYECKOTO M KPEATUBHOTO MBIIUICHUS,
(opMHUPOBaHNIO YMEHHI PACO3HABATH MPOSBIICHUS 3aKOHOB MAaTEMATUKH B HayKe,
TEXHUKE U HcKyccTBe. OOywaromuecs y3HAIOT O BBLIAIOIIMXCS pe3yJbTaTax,
TIOJTyYEHHBIX B XO/I€ Pa3BUTHSI MATEMATHKH KaK HAYKH, U UX aBTOPaXx.

ConepxxarenbHo-MeToauYecKas TuHus «MHOXeCTBa U JOTMKa» B OCHOBHOM
NOCBSIIIEHA  3J€MEHTaM  TEOPHUH  MHOXECTB.  Te0peTHKO-MHOYXECTBEHHbIE
MPEJICTaBICHUS MTPOHU3BIBAIOT BECh KYpC MIKOJIHHOW MAaTEeMAaTUKH W MpEAJiararoT
Hau0OoJee YHUBEPCAIBHBIN SI3bIK, OOBEIMHAIONINN BCE pa3lesibl MATEMAaTUKU U €€
IPUJIOKEHUI, OHUM CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE JUCLMIUIMHBI B €IUHOE



nenoe. [loaTtoMy BakHO JaTh BO3MOXHOCTH INKOJBHUKY MOHHUMATh TEOPETHKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MATEMAaTUKH U HCIOJIb30BaTh €ro JJs
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa M Hayajga MaTEMaTHYECKOTO aHaU3a» MPUCYTCTBYIOT
TaKK€ OCHOBbI MaT€MAaTHMYECKOTO  MOJCIMPOBAaHUSA, KOTOpbIE IPU3BAHbI
chopMHUPOBATH HABBIKHA MOCTPOSHUSI MOJIETICH PEeabHBIX CUTYalUH, NCCIIETOBAHHMS
ATUX MOJEJNel C MOMOIIBI0 ammapara aareOpbl 1 MaTeMaTHYEeCKOro aHaln3a U
MHTEPIPETALMU MTOJIYyYSHHBIX pe3yJIbTaToB. Takue 3aanus BIUICTEHBI B KAXKIbIN U3
Pa3IesoB MPOTrpaMMbl, TOCKOJIBKY BECh MaTEpHall Kypca IIUPOKO UCTIOJIBb3YETCS IS
penieHusl TpUKIaJAHbIX 3anad. [Ipu pemieHun peanbHBIX MPAKTUYECKUX 3a/1ay
yyaliydecs pa3BUBAIOT HAOJIOAaTEIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThbCs, HCIOJIb30BATh AHAJOTMI0, 0000IIaTh M KOHKPETHU3UPOBAThH
npobiemy. [lesrenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lay OpraHu3yeTcsl B MPOIECCe M3YYCHHs] BCEX TeM Kypca «AnreOpa u Hauasa
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVTAHE

B yueOHOM 11aHE Ha U3yYeHHE Kypca anreopsl 1 Hayall MaTeEMaTHYECKOT0 aHan3a
Ha 0a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca B HEZIENO B
11 knacce, Bcero 3a iBa roga ooyudenus — 170 gacos.

®opmbl yuyéTa padoueil nporpaMMbl BOCIIUTAHUS
B pa0do4eil mporpamMmme 1o ajareope.

Pabouas nporpamma Boctiutanusi B MBOY Ilecuanoosépnas CIII peanusyercs
B TOM 4YHCIIE M Yepe3 HCIOJIb30BaHUE BOCIUTATEIILHOTO MOTEHIMAIa YpPOKOB
anreOpsl. Ta paboTa OCYHIECTBISETCS B CIEAYIOMUX GopMax:

o [loOyxnenne oOydaromuxcsi COOM0aTh HA YPOKE OOIMIEMPUHSITHIE HOPMBI
MOBE/ICHNUS, MpaBUjIa OOIIEHUS CO CTapIIMMU (TI€JarorHuecCKUMU pabOTHUKAMH) U
CBEpPCTHUKaMH  (OOyYarOIIMMHUCS), NPUHUOUOB y4eOHOM  TUCHUIUIMHBI U
CaMOOPraHU3aALHH.

—  IIpuBneyenune BHUMaHUS 00YUYaAIOIMIKXCS K ICHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha YpOKax MpeIMETOB, SIBJICHUMN, COOBITHI uepes:

—  JIEMOHCTpALMI0 00yYaromuMcs NPUMEPOB OTBETCTBEHHOIO, TPakKIaHCKOTO
NOBEACHUS, MPOSBICHUS YEIOBEKOIIOOUS U I0OPOCEPI€UHOCTH.

— oOpailieHne BHUMaHUS Ha HPABCTBEHHbIE aCTIEKThI HAYUYHBIX OTKPBITUN, KOTOpbIE
M3YyYaloTCsl B JaHHBI MOMEHT Ha YpOKE; Ha yYEHBIX, NOJUTHKOB, CBSI3aHHBIX C
M3y4aeMbIMHU B JAHHBIII MOMEHT Te€MaMH, Ha TOT BKJaJl, KOTOPbIii OHM BHECIH B
pa3BUTHE HALLIEW CTPaHbl U MUPA;



— UCIOJIb30BaHUE Ha YpOKax MH(OpMAaIINU, 3aTparuBaroLIeil BaXKHbIE COL[UANIbHEIE,
HPAaBCTBEHHBIE, STUYECKHUE BOIIPOCHI.

e llcnonb3oBaHME BOCHUTATENBHBIX BO3MOXKHOCTEH COAEpKaHUS Y4eOHOro
npeaMera s GOPMUPOBaHUS y OOYyYaroIIMXCS POCCHUICKUX TpaJULUOHHBIX
IYXOBHO-HPABCTBEHHBIX U  COLIMOKYJIBTYPHBIX IE€HHOCTEH uepe3 moaoop
COOTBETCTBYIOIIMX MPOOJIEMHBIX CUTyallUH Ui 00CYKJIEHUS B KJIacce.

e lHunuupoBanue oOCyXIE€HHI, BRICKa3bIBAHUI CBOET0 MHEHHS, BBIPAOOTKHU
CBOETr0 JMYHOCTHOTO OTHOLIEHUS K HM3y4YaeMbIM SIBICHUSM W IPOUCXOISIIAM
COOBITHSIM.

e BxiroueHHe B ypOK UI'POBBIX IPOLEAYDP, KOTOPBIE IMOMOTAKT MOIIEPKATh
MOTHBALIMIO OOYYaIOUIMXCAd K IMOJIYYEHHIO 3HAHUM, HAJTAXUBAaHUI NO3UTHBHBIX
MEKJIMYHOCTHBIX ~ OTHOWIIEHMM B  KJAcC€, IIOMOTAalT  YCTAaHOBJICHHUIO
no0poxenaTenbHON aTMoc(ephl BO BpeMsl ypoKa.

e [IpumeHeHHE HAa YpOKE MHTEPAKTUBHBIX (HOPM padOThHI, CTUMYIUPYIOIIUX
MMO3HABATEJIbHYI0 MOTUBALIUIO O0yYAIOIIMXCA.

e [lpumeHeHnue TrpynnoBod padOTBl WIM padOTBl B Tmapax, KOTOpbIE
CIIOCOOCTBYIOT PAa3BUTHIO HABBIKOB KOMAaHJHON padOThl U B3aMMOJIEUCTBHIO C
APYTUMHU 00y4arOIIUMUCH.

e Bribop M HUCHOIB30BaHUME HA YPOKAX METOAOB, METOAMK, TEXHOJIOTHH,
OKAa3bIBAIOIIMX BOCIMUTATEIBHOE BO3JCUCTBHE HAa JIMYHOCTH BCOOTBETCTBUHU C
BOCIIUTATEIbHBIM UI€AJIOM, LIEJBIO U 3a/1a4aMU BOCITUTAHUS.

e UHunuupoBanue M  MNOAJNEPKKA  HCCIEAOBATEIBCKOM  JIEATEIBHOCTH
IIKOJIBHUKOB B (pOpME OpraHu3aiiii rpyninoBbIX U MHIUBUYAJIbHBIX UCCIIEI0BAHUM
(MUHM-HCCIIEI0BAaHU ), BKIIFOUEHUE B YPOK PA3JIMYHBIX UCCIIEI0BATEILCKUX 3aJaHUMI
M 3aJad, 4YTO JAeT BO3MOXKHOCTh OOydYarouMMmcsi MpUOOPECTH HaBBIKU
CaMOCTOSITEJIbHOTO  PELIEHUS TEOPETHYECKOW MpoOJieMbl, TE€HEPUPOBAaHUS U
odopmileHHsI COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO OTHOIICHUS K Uy KUM HAEIM,
MyOJUYHOT O BBICTYTUIEHUS, ApTYMEHTUPOBAHMSI M OTCTaWBAHUS CBOCU TOUKH 3PEHUS.

e VYCTaHOBJICHHE YBAXXUTEJbHBIX, TOBEPUTEIIbHBIX, HEPOPMATbHBIX OTHOLICHUN
MEXAY YUUTEJIEM U YYEHUKAMHU, CO3/IaHhE Ha YPOKaxX AMOIIMOHAIbHO-KOM(OPTHOU
CpElbI.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BbIYUCICHUA
PanmonanpHpie uyucna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOU, IPOLEHTHI,
OECKOHEUHbIE  IMepuoaudYecKkue  apodbu. Apudmernyeckue omepauud ¢
paloHaIbHBIMU YUCIIAMU, IPEOOPA30BAHNS YUCIOBBIX BbIpaxeHUl. [Ipumenenue
Apobeil 1 TMPOIEHTOB JIJIsl PEIIeHUs] MPUKIAAHBIX 337ad U3 PA3IUYHBIX OTpacien
3HAHUU U PEaJIbHOM KU3HMU.
JlelictBuTenpHble 4HWciia. PanuoHanmbHBIE W MppalMOHAJIbHBIC YHUCIA.
ApudmMernyeckre onepanuu ¢ JeUCTBUTENbHBIMU unciaaMu. [IpubiamkEHHbIe
BBIYMCJICHUS, IIPABWIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCIICHUN.
Crenenp ¢ wnenbiM  nokazareneMm. CranpaptHas  ¢opMa  3alucH
JNEUCTBUTENHLHOTO  yMcia. Mcnonb3oBanue mnonxonsmed  ¢GopMmbl  3alucH
JNEUCTBUTENBHBIX YHCEN JUIA PELUICHUS IMPAKTUYECKUX 3a4ad U IPEACTABIICHUS
JAQHHBIX.
ApupmeTndeckuii  KOpeHb  HaTypajlpHOM  creneHu.  JleiictBus ¢
apu(PpMETUYECKUMH KOPHSAMH HATypaJIbHOM CTENEHHU.
CuHyC, KOCUHYC 1 TAaHT'€HC YUCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apryMEHTA.
YpaBHeHMs M HEPABEHCTBA
ToxaecTBa 1 TOK1ECTBEHHbIE MPE0Opa30BaHUSI.
[TpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUIA. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
YpaBHeHUE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelenre HepaBeHcTBa. Meton
VUHTEPBAJIOB.
Pemenue 1enbix u 1poOHO-palliOHATbHBIX YPABHEHUN U HEPABEHCTB.
Pemenne uppanmoHanbHbIX YPaBHEHUM U HEPABEHCTB.
Peuienne TpuroHOMETpUUECKUX YPaBHEHUM.
IIprMeHenne ypaBHEHNN M HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U
3a]1a4 U3 pa3IMYHbIX 00JaCTe HAyKU U peasbHOM KU3HH.
DYyHKIUM U TPaPUKHU
OyHkIms, crnocoOsl 3amanus  QyHknuw. ['paduk  dyHkiuu. B3aumuo
oOpaTHbIe PYHKITUH.
OO6nacTp onpeneneHUss ¥ MHOKECTBO 3HadeHUM QyHkuuu. Hymu ¢pyHkumu.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIEC U HEUETHBIE (PYHKIIUH.
CrenenHast GyHKIIHS ¢ HATYpaJIbHBIM U IIENIbIM MoKa3areneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpauK KOpHs 7-0 CTEHIEHHU.



Tpuronomerpuueckass OKpPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIOBOTO apryMEHTa.

Hauaja maTeMaTH4ecKOro aHajim3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHus ITOCJIEIOBATEIILHOCTEH.
MOHOTOHHBIC TTOCJIE0BATEILHOCTH.

Apudmerrnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yoObIBaromasi
reoMmeTrpudeckas nporpeccusi. Cymma O€CKOHEUYHO YOBIBAIOMIEH T€OMETPUIECKOM
nporpeccud. @opmysia CIOXKHBIX HPOIEHTOB. VCMOMb30BaHUE MPOTPECCUU IS
pellIeHUs pealIbHBIX 3aJ1a4 MPUKIIAHOIO XapaKTepa.

MHo:xecTBa 4 JIOTHKA

MHOK€eCTBO, omepalyu HaJl MHOXecTBamH. [[uarpammel Oiinepa—BeHHa.
[IppuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO amIapara JUisi OMMCAHUS PEATbHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEIICHUH 3aJ]1a4 U3 JIPYTUX YUCOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO.

11 KUIACC

Yuciaa 1 BBIYUCTICHUA

Harypanbnbie u nensie yncina. [IpusHaky 1eIMMOCTH LETBIX YUCEIL.

CreneHsb ¢ pallMOHAIBHBIM TTOKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudm uuncna. JlecsiTHUHbIE U HATypaibHbIE JOTapu(MBbI.

YpaBHeHMs M HEPABEHCTBA

[IpeoGpazoBanHue BEIPAKEHUH, COJEPKAIIIX JIOTAPU(PMBI.

[IpeoOpazoBaHre BBIPAKEHUN, COAEPXKAIIUX CTEMEHH C PAIMOHATBHBIM
MIOKA3aTEJIEM.

[Iprmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckrue ypaBHEHUs 1 HEPABEHCTBA.

Cucrembl TUHEWHBIX ypaBHEHUW. PellleHne MpuKIaAHbIX 3a1a4 ¢ MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHECHUM.

Cucrembl M COBOKYITHOCTH PAIIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IprumeHeHne ypaBHEHHUI, CUCTEM H HEPABEHCTB K PELIEHUI0 MATEMATUYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U PEATbHON KU3HHU.

DyHKIUY U TPaPUKHU

Oynkius. [lepuognaeckue Gynkiuu. [[pomexyTKu MOHOTOHHOCTH (DYHKITUH.
Makcumymbl U MUHUMYMBI (yHKIMUA. HanOosblliee W HavMeHbIIee 3HAYCHUE
(GyHKUIMN HA TPOMEKYTKE.

Tpuronomerpuyueckue  (QyHKIUMHM, UX CBOWCTBA MW  Tpadukwu.

[TokazaTenbHas u morapudmMuyeckast PyHKIUU, UX CBOUCTBA U rpaduKH.



Ucnonb3oBanue rpadukoB GyHKIUN 71 pelIeHUs] YPaBHEHUM U JTMHEWHBIX
CUCTEM.

Hcnonb3zoBanne rpapukoB GYHKIMNA I8 UCCIEAOBAHMS MPOLIECCOB H
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUH 3a]a4 U3 JPYIHX Y4eOHBIX
IPEAMETOB U PEATbHOMN KU3HMU.

Havana maTteMaTn4ecKkoro aHajm3a

HenpepsiBHble PyHKIIMU. MeTOa MHTEPBAIOB AJI PEIICHNS HEPABEHCTB.

[IpousBognass  ¢yukuuu. ['eomerpuueckuit ©  QU3MYECKUIl  CMBICT
ITPOU3BOHOM.

[IpousBogubie  3neMeHTApHBIX  (QyHKIuHA.  DOpMyIabl  HaXOXKICHHUS
IPOU3BOAHON CyMMBI, IPOU3BEACHUS U YACTHOTO (YHKIIHIA.

[IpumeHeHne Mpou3BOJHON K UCCIIENOBaHUIO (QYHKIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. Haxoxxnenne HanboIbIIero ¥ HAMMEHbIIEro 3HaYeHusl (yHKIMH Ha
OTpE3KE.

IIpruMenenue TPOU3BOJHOM Ul HAXOXKIACHUS HAWIYYIIEro pEIICHUs B
NPUKIIAJHBIX 3a7adax, AJIs ONPeNIeIeHNsl CKOPOCTH Ipoliecca, 3a1aHHOro (popMyJIoif
WK TpaduKOM.

[TepBooOpaznas. Tabnuia nepBOOOpa3HBIX.

WNHurerpan, ero reoMeTpudeckuii W (u3HUecKUil cMbIci. Bberuucnenue
uHTerpana no Gopmyne Herorona—IJleitOnuna.



IINTAHUPYEMBIE PE3YJIBTATDHI

OcBocHue y‘I€6HOFO npcaMmeTa «Maremartuka» JOJIDKHO o0ecreynBaTh
JOCTHKCHHUC Ha YPOBHC CPCOAHCTO 06H16FO 06pa3OBaHI/I}I CICAyromHuX JTUNIYHOCTHLIX,
MCTAIIPCAMCTHBIX U IIPECAMCTHBIX O6p330BaTCJ'IBHBIX PE3YyJIbTATOB!:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOrpaMMbl Y4YEOHOro TMpeaMeTa
«MareMaTrka» XapaKTepU3YIOTCS:

I'pasxxtaHCcKOE BOCIIUTAHMUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOUN MOZUIIMU 00YYAIOLIEroCcs KaK aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SBJICHUMH,
Mpoueayp TpaKJaHCKOTO ofmiecTBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM
B3aUMOJICMCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBUM C HX
GYHKUUSIMHY 1 HA3HAYCHUEM.

[TarpuoTHyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO POCCUUCKOMN TPaKIaHCKON UJICHTUYHOCTU, YBOXKEHUS K
IPOILJIOMY U HACTOSIIEMY POCCUUCKON MAaTEeMaTHUKH, ICHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCHUICKUX MAaTEMATUKOB M POCCHUICKON MaTEMATUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO 3THUX JOCTHXKEHUM B APYTUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKHU U JESITEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIECHHWEM K MHUPY, BKIIOYAs ICTETUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, paCCyKIEHUI; BOCTPUUMYHBOCTHIO
K MaTEMAaTHUYE€CKUM aCTIEKTaM Pa3IM4YHbIX BUJIOB HCKYCCTBA.

Pur3nyeCcKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHIThH MaTEMAaTHYECKHWE 3HAHUS B
HMHTEpecax 3J0pOBOro U 6€30macHOro oopasa >KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBbIO (3710pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHI U
OTJIbIXa, peryJisipHas (U3NIECKasi aKTUBHOCTS); (PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEIbHOCTHIO.

TpynoBoe BocIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAaHHMEM IIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K
pasnmuyHbiM  cepam  MPOGECCHOHATBHOW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTEeMaTUKOW M e€ TMPUIOKEHUSIMH, YMCHHEM COBEpINATh OCO3HAHHBIA BBHIOOD
Oynymied mpodecCMd H pealn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3OBaHHUIO W
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEH JKM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMAaTHIECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKONW KYJIbTYphl, MOHUMAHUEM BIWSHHUS
COIMAIBHO-PKOHOMHYECKHUX ITPOIIECCOB Ha COCTOSIHUE MPUPOTHON M COIMATBLHOM
Cpempl, OCO3HAaHHEM TJIOOATBHOTO  XapakTepa HSKOJOTHYECKHX TpoOIseM;
OpHCHTallMel Ha TPUMEHEHHUE MaTEeMAaTHYCCKUX 3HAHWUW A PEIICHHS 3a7ad B
00J1acTH OKPY:KaIOIIEH CPeIbl, ITIAHUPOBAHUS MIOCTYIIKOB M OIEHKH MX BO3MOYKHBIX
MOCJICACTBUMN JJISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HayYHOTO ITO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyYKH W  OOIIECTBEHHOM IMPaKTHKHU, ITOHUMaHUEM
MaTeMaTHYECKOW HayKh Kak c@epbl YeIOBEUYECKOH JESITCIBHOCTH, ITaloB e&
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS IIMBWIM3AIMH; OBIAICHUEM SI3BIKOM
MaTeMaTUKd W MaTeMaTHYeCKOW KYyJbTypOHd KaK CpEICTBOM ITO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IPOCKTHYIO M HCCIIEAOBATEIBCKYIO ACATEIBHOCTD
WHIMBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDHI

MeranpeaMeTHble pe3yabTaThl OCBOCHUSI MPOrpaMMbl YYEOHOIO MpeaMeTa
«MaremaTtuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY,  YHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
oeticmeusmMU, YHUBEPCANbHLIMU Pe2YNAMUSHBIMU OetCMEUAMU.

1)  VYnueepcanvuvie  noznasamenvnvie  Oeticmsusi,  obecnevyusarom
Gopmuposarue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yYaowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYJHCaowjeco  Mupa,  NpuMeHeHue  JI02U4ecKux,

ucciedosamenbCcKux onepayuii, ymeHuil pabomams ¢ ungopmayueti).

bazoBsle tornueckre AeNCTBUS:

e BBIABISITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MIPU3HAKK MATEMAaTHYCCKUX
OOBEKTOB, TOHSATHN, OTHOIICHWH MEXIy MOHATHAMU; (DopMyIHpoBaTh
OTpENCICHUS  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyyM, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHECHHS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;



BOCTIIpUHUMATh, (QOPMYIUPOBaTh W  MPEOOpPa3OBBIBATh  CYXKICHHS:
YTBEPAUTEIBHBIE W OTPUIIATEIbHBIC, CIUHUYHBIC, YAaCTHBICE W OOIIHE;
YCIIOBHBIE;

BBISBJSITh ~ MaTEMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTUBOpeursl B ¢akTax, JAHHBIX, HAONIOJACHUAX W YTBEPXKICHUSX,
npemiaraTh KpUTEPUH JJIsl BEISIBIICHUS 3aKOHOMEPHOCTEH ¥ IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, EIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITEITEHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKUX
YTBEPXKACHUNA (MIPSAMBIE W OT MPOTUBHOTO), BHICTPAMBATh apTyMEHTAIIHIO,
MPUBOANTHh TPUMEPHI W KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBCHHBIC
CYXKIIEHUS 1 BBIBOJIBL

BBIOMpATh CMOco0 perieHus: yd4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HauOOJee MOAXOMAUUNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

bazoBrle uccienoBaTelIbCKUE TEUCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUUE, MpodIiieMy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOe, (OpMHUpPOBaTH  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

IPOBOIUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO
o0OBbeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH O0OOIIEHUSI U BBIBOABI 110 pe3ysibTaTaM
MPOBENEHHOTO HAOJIOICHUS, HMCCIEOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmanmeii:

BBISBIIATH Je(OUIUTH HH(GOPMAITUH, TaHHBIX, HCOOXOIUMBIX Il OTBETa Ha
BOIIPOC U TSI PEIICHUS 3a]1a4H;

BBEIOMpAaTh  WHGMOpPMAIMI0O U3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CTPYKTYPHPOBaTh HHPOPMAIIHIO, MPEACTABIATh €€ B Pa3INYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJEKHOCTh uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanvuvie  Kommynukamuenwvle  Oelicmeus,  obecneuusarom

CHOpMUPOBAHHOCME COYUATLHBIX HABLIKOB 00VUAIOUUXCHL.
OO0uieHue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHIMHU
Y LIEJISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX M ITMCbMEHHBIX TEKCTaX, AABaTh IOSICHEHMS IO XOAY PEIICHUS
3a/1a4l, KOMMEHTHPOBATH MOJYYEHHBIN PE3yIbTaT;

B X0JI¢ 00Cy>XJIeHUs 3aJ]aBaTh BOIPOCHI 10 CYLIECTBY 00CYkAaeMOI TEMBI,
po0JIeMbl, pelIaeMoM 3a/1auM, BbICKa3blBaTh U/IE€H, HALIEJICHHbBIE HA TOUCK
pelIeHHUs; CONOCTABIIATh CBOM CYXACHUS C CYXICHUSMH JPYyrux
YYACTHHKOB JUanora, oOHapy>KMBaTh Pa3IMuMe U CXOJACTBO IMO3UIIMI; B
KOPPEKTHOU GopMme (hopMyIMpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
IIPEACTABIATh  pEe3yJbTaTbl  PELICHUSA  3aJadd,  OKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA; CAMOCTOSATEIBHO BEIOMPATh (POpMAT BHICTYIUICHUS
C YU€TOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

3)

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOM Y UHIUBHU Iy aIbHOM
paboThl TIpU pelIeHUH Y4YeOHBIX 3ajay; NPUHHUMATh 1LIE€Jb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaThb  OPraHU3alldi0  COBMECTHOW  paloTHhl,
pacnpenenartb BUAbl padOT, JOroBapuUBaThcs, OOCYX AaThb MpoLECC H
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B TPYNIOBBIX (popMax padOThI (00CYKAEHUSI, 0OOMEH MHEHHUI,
«MO3TOBbIE€ WITYPMbD» W HWHBIE); BBIIOJHATH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOU JIEUCTBUS C IPYTMMHU YJIEHAMU KOMaH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJIaJa B OOWMH MNPOAYKT TO KPUTEPHUSIM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie pecynamusnule oeticmsus, ooecneyugarom hopmuposarie

CMDbICJIOBbLX YCNIAHOBOK U IHCUZHEHHbLIX HABLIKO6 JIUUYHOCMU.

Camoopranu3arnusi:

COCTaBJISITH TIJIaH, AJITOPUTM PEIICHHS 3a/1a4H, BHIOUPATH CIIOCOO PEIIeHUs ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAIUH.

CaMOKOHTpOIB:

BIAJCTh HABBIKAMH TIO3HABATEIILHONW pEQIEKCUU KaK OCO3HAHUS
COBEPILIAEMBIX JACHUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIIAJIETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yabTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;



e IPEABUACTH TPYIHOCTHU, KOTOPHIE MOI'YT BOSHUKHYTH [IPY PELICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JCATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
JAHHBIX, HAWJECHHBIX OIMIHUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIU M YCIOBUAM, OOBACHSTH
IIPUYMHBI JTOCTUXKEHUSI WM HENOCTUXKEHUS PE3YJbTAaTOB JEATEIbHOCTH,
HaXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoeHne y4eOHOTO Kypca «Anredpa U Hadala MaTEMaTHYECKOTO aHAJIA3a»
Ha YpOBHE cpeaHero oOiiero oOpa3oBaHMs JIOJDKHO OOeCHedrBaTh JOCTHXKCHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTENIbHBIX PE3yIbTATOB:

10 KJIACC

Yucia ¥ BIYUCICHUSA

OneprpoBaTb NOHATUAMH: PAUMOHAIBHOE M JEHUCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI M IECATUYHAS APOOb, MPOLEHTHI.

BeinonuaTe  apudMeTHyecKHe ~— ONepaldd  C  PAlMOHAJIbHBIMU U
NEUCTBUTEIBHBIMU YUCIAMU.

BbINoONHATE MPUOJIMKEHHBIE BBIYMCICHUS, UCIIOJb3Ys MPAaBUJIa OKPYTJICHMS,
JeaTh MPUKUIKY U OLICHKY PE3yJIbTaTa BIYMCICHUN.

OnepupoBarh MOHATUSMU: CTENEHb C LEJIbIM I0KA3aTEJIEM; CTaHAApTHas
dopma 3amMcH JACUCTBUTENBHOTO YHCIA, KOPEHb HATypajJbHOM CTENEHHU;
MCIIOJIb30BaTh MOAXOAUTYI0 (POPMY 3aMKMCH ACHCTBUTENBHBIX YUCEN ISl PEILICHUS
IIPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS TAHHBIX.

OnepupoBarh MOHATHAMU: CUHYC, KOCHHYC U TaHI'€HC IPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3allMCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUY.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; LEJIOE,
pPalMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHNUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsaTh npeodpa3oBaHUsi TPUTOHOMETPUYECKUX BBIPAKEHUN M pelIaTh
TPUTOHOMETPUYECKNE YPAaBHEHHUS.

BoinonuaTe npeoOpa3oBaHusi LEbIX, PAlMOHAIBHBIX W HPPALMOHATBHBIX
BBIPAKEHUI U PEIIATh OCHOBHBIE THUIIBI LENBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHHU U HEPABEHCTB.

IIprMeHATh ypaBHEHUS U HEPABEHCTBA ISl PEIICHHS] MATEMAaTUYECKUX 3a/1a4
W 3a]1a4 U3 Pa3IMYHBIX 00JacTel HAyKH U PeasibHOM KU3HU.



MonenpoBaTh peajbHbIE CUTyallUd Ha $3bIKE anreOpbl, COCTaBIATh
BBIPDAKECHHS, YpPABHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJadyM, HCCIEA0BATh
IIOCTPOEHHBIE MOJIENHN C UCIIOJIb30BAHUEM alapara ajreOphl.

DOyHKUNH U Tpaduku

OnepupoBaTh MOHATHAMH: (YHKIUS, CIOCOOBI 3a7aHus (PyHKIHUH, 00JacTb
ONpeAENeHUs] M MHOXECTBO 3HAYeHUN (QYHKIMM, IpaduK (QYHKIMH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh MOHATHIMH: YETHOCTh U HEUETHOCTh (DYHKIIMU, HYJIU (PYHKIINH,
MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUH U1 peIICHHs ypaBHEHHI.

CtpouTh U 4MTaTh rpaQUKUA JUHEHHOW (DYHKIMH, KBaJAPATUYHON (PyHKIMH,
CTENIEHHOHN (PYHKIIMH C LEJIBIM OKa3aTeNIEM.

Hcnonp3oBath rpaduku (QYHKOUM 71 HMCCIEJOBAHHUS IPOLIECCOB U
3aBUCUMOCTEN MpHU pPElIeHUH 3a/a4 U3 JIPYTruX y4eOHBIX MPEIMETOB U peaIbHOU
KU3HU; BbIpaXaTh (OpMyJIaMu 3aBUCUMOCTH MEK/y BEJIMUYNHAMHU.

Havayia maTeMaTH4ecKoro aHajausa

OnepupoBaTb MOHATHSIMM: IOCIIEOBATEIbHOCTh, apudmMernyeckas Hu
re€OMETPUYECKast IPOTrPECCUM.

OnepupoBaTb MNOHATHSAMH: OECKOHEYHO YOBIBaroIIasi TIeOMETpUUYECcKast
nporpeccusi, cyMma 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3anaBaTh OCIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMU.

Hcnonb30BaTh CBOMCTBA MOCIEN0BATENLHOCTEN U MPOrpeccuid Uisl peleHus
peanbHBIX 3324 MPUKIIATHOTO XapaKTepa.

MHosKecTBa U JIOTUKA

OnepupoBaTh NOHATUSIMHU: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JJisi OMUCaHUs peajbHbIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX PEIMETOB.

OnepupoBarb  MNOHATHIMM: ONpENEeNIeHNe,  Teopema,  CIEICTBHUE,
J0Ka3aTeNbCTBO.

11 KUIACC

Yucaa 1 BBIYUCTICHUA

OneprpoBaTh NOHATUAMH: HATYpajJbHOE, LEJIOE YHUCIO; HCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH LENBIX YMCEIl, PA3JIOKEHNE YHCIIa HA IPOCTHIE MHOKHUTENH
JUISl pPELLIEHUS 3a/1a4.

OnepupoBaTh NOHATHEM: CTENEHD C PAMOHAIBHBIM I0KA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: Jorapudm 4Yucia, JECATUYHbIE W HATypaJbHbIC
JorapupMbl.

YpaBHeHMs M HEPABEHCTBA



[IpumeHsTh  CBOMCTBAa CTENEHU JUIsl [PEOOpa3OBaHMs  BBIPAKEHUIL;
ONEPUPOBATh NMOHATHUAMM: ITOKA3ATEIBHOE YPABHEHHE M HEPABEHCTBO; PEIIATh
OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BeinonHATe 1peoOpa3oBaHusl  BBIPAXKEHHMM, COJEp)KallUuX Jorapugmsl;
OIIEpUPOBATH MOHIATUAMMU: JIOTAPU(PMUUECKOE YPABHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI JJOTapU(PMUUYECKUX YPABHEHH U HEPABEHCTB.

Haxomute pemeHuss mNpOCTEMIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ PEIICHMUE;
HCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPAaBHEHUM JUISl pELICHUS IPAKTUYECKUX 3aa4.

HaxomuTp pemeHns npocTermmx CUCTEM M COBOKYITHOCTEM PAallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peallbHblE CHUTyalldd Ha S3bIKE€ alreOpbl, COCTABIATH
BBIPDQXKECHUsI, YPAaBHEHHUS, HEPABEHCTBA M CHCTEMBI [0 YCJIOBUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM arlapara ajareopsbl.

DOyHKUUM U Tpadukn

OnepupoBarh  MOHATHUAMH: TNEpHOAUYECKas  (PYHKIUSA, POMEKYTKU
MOHOTOHHOCTH (YHKUMH, TOYKH JKCTpeMyMa (QyHKUHMH, HauOoJbpliee W
HavMEHbIlIee 3HaYeHUd (QYHKIMM Ha MPOMEKYTKE; HCIONb30BaTh HMX JUIA
uccae10BaHus GyHKINH, 3aJaHHON IpaduKoM.

OnepupoBaTh MOHATUSAMHU: TpadUKHU TOKa3aTeIbHOW, JorapuMUUEcKoll u
TPUTOHOMETPUUYECKUX (YHKIUH; H300paxaTh UX Ha KOOPAMHATHOM IUIOCKOCTH U
WCTIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxxaTh HA KOOPAMHATHOM MJIOCKOCTH rpaMKH JIMHEWHBIX YPaBHEHUN U
MCIIOJIB30BaTh UX Il PELIECHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMA JUIsI  HCCIEAOBAaHUS MPOLIECCOB H
3aBHCHUMOCTEH U3 IpYruX y4eOHBIX IUCHUIUINH.

Hayana maTteMaTH4ecKoro aHajm3a

OnepupoBaTh NOHATUSMU: HENPEPbIBHAS (DYHKUMS; TPOU3BOAHAS QYHKIUY;
UCII0JIb30BaTh FTEOMETPUUYECKUN U (PU3UUECKHUI CMBICI MPOU3BOIHOM 1JIs peleHUs
3a/1ad4.

HaxoauTs npon3BoAHbIE AIE€MEHTAPHBIX (QYHKIUH, BEIYUCISITh MTPOU3BOIHbIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHII.

Hcnonb30BaTh NPOU3BOJHYIO JUIsl UCCIeI0BaHUs (YHKIIMA HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh PE3YyJIbTAThI UCCIIEIOBAHUSA K ITOCTPOCHHIO TPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO MUl HAXOXKICHMS HAWIIy4YIIErO pELICHUs B
IIPUKJIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSMHU: [EPBOOOpa3Hasi M  UHTErpasl; IMOHUMATh
reOMeTpUYeCKUid U GU3NYECKUIN CMBICT UHTErpaJa.



HaxonuTs nepBooOpa3HbIe 3JIeMEHTaPHBIX ()YHKIIUN; BBIYUCIISTH HHTETPAJ IO
dbopmyne Hrrorona—JleiOnura.

Perrate nmpukiagHbIe 3a7a4, B TOM YHCJIEC COIMATLHO-D)KOHOMHUYECKOTO M
(Gu3nIecKoro xapakrepa, CpeACTBAMU MaTEMaTHYECKOTO aHAITN3A.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeEM (uudposbie)
Kourtposbubie | IlpakTuueckue
n/n NPOrpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
MHoXxecTBa pallMOHAIBHBIX U https://resh.edu.ru/subject/51/10
1 JIEMCTBUTEIIbHBIX Uncell. PanmoHanbHbIe 14 1
ypaBHEHHUS U HEPABEHCTBA
https://resh.edu.ru/subject/51/10/
5 Oyukuuu v rpaduku. CTeneHs ¢ HeabiM 6
MOKa3aTeiemM
https://resh.edu.ru/subject/51/10/
3 ApudpmeTrueckuii KOpeHb N—0i CTETEHH. 18 1
WppanmonanbHble ypaBHEHUS 1 HEPABEHCTBA
DopMyIbI https://resh.edu.ru/subject/51/10
4 TPUTOHOMETPUU. T pPUTOHOMETPUUYECKUE 22 1 /
yYpaBHEHUS
https://resh.edu.ru/subject/51/10/
5 [TocnenoBarenbHOCTH U TPOrPECCUU 5
https://resh.edu.ru/subject/51/10/
6 [ToBTOpEenue, 06001IeHNEe, CHCTEMAaTH3AIINS 3 i
3HaHUU
OBILEE KOJIMYECTBO HACOB IT1IO 68 4 0

I[TPOTPAMME



https://resh.edu.ru/subject/51/10
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoaunuyecTBO yacoB

Ne HaunmeHoBaHMe pa3aesioB ¥ TeM DJIeKTPOHHbIe (LM (PpOBHIE)
n/n NPOrpaMMbl Bcero Konrpobiibie | Ipatririeckite o0pa3oBaTe/bHbIE pecypchl
padoTbI padoTbI
CreneHs ¢ pallMOHaIbHBIM [10KA3aTEIIEM. )
1 [okazarensHas ¢pynkuus. [lokazaTenbHbIe 12 1 hutps:iresh.edu.russubjectS1HE
YpaBHEHHUS U HEPABEHCTBA
Jlorapugmmueckas GyHKIHSI. https://resh.edu.ru/subject/51/11/
2 Jlorapudmuueckue ypaBHEeHHS U 12
HEpaBEHCTBA
Tpuronomerpudeckre GyHKIUH U UX https://resh.edu.ru/subject/51/11/
3 rpaduku. Tpuronomerpuyeckue 9 1
HEPaBEHCTBA
https://resh.edu.ru/subject/51/11/
4 IIpoussonnas. [IpuMeHeHre TPOU3BOHON 24 1
https://resh.edu.ru/subject/51/11/
5 WHTerpai u ero npuMeHeHUs 9
https://resh.edu.ru/subject/51/11/
6 CucreMsbl ypaBHEHHH 12 1
https://resh.edu.ru/subject/51/11/
7 Harypasbnsle u neinsle yncia 6



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

[ToBTOpenue, 0600IIeHNE,
cucTeMaTu3alus 3HaHui

18

https://resh.edu.ru/subject/51/11/

OBILIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

102



https://resh.edu.ru/subject/51/11/

YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISA YYEHUKA

* MaremaTuka. Anredpa u Hayana MaTeMaTHYECKOTo aHanu3a, 10 kinacc/
Mepsnsk A.T'., Homuposckuii [[.A., ITononckuii B.b., Axup M.C.; nox
penakuuei [logonsckoro B.E., O6miecTBO ¢ OrpaHnYEHHOM
OoTBeTCTBEHHOCTHIO M3narensckuii nentp « BEHTAHA-I'PAO®y;
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienue

* Marematuka. AireOpa 1 Hadajga MaTeMaTHYECKOro aHanu3a, 11 kmacc/
Mep3snsak A.I'., Homuposckuit [{.A., [Tomonckuii B.b., SAxup M.C.; nox
penakuueii [logonsckoro B.E., O6miecTBo ¢ OrpaHuYeHHOM
oTBeTCTBEHHOCTHIO M3narenscknii nentp « BEHTAHA-T'PAO®y;

AxrmonepHoe o6miectBo «M3marensctBo «IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

e bub6mmoreka [{OK https://m.edsoo.ru/

e Poccuiickas snexTponHas mkosna https://resh.edu.ru/

e https:/fipi.ru/

e https://uchi.ru/


https://m.edsoo.ru/
https://resh.edu.ru/
https://fipi.ru/
https://uchi.ru/

