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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOro Kypca «AusreOpa M Hadajla MaTeMaTUYECKOrO aHajan3a» 0a30BOTO
ypoBHs ans obOyuaromumxcs 10 kmaccoB paspaboraHa Ha ocHOBe DelepallbHOIO TIOCYIAapCTBEHHOTO
00pa3oBaTeNpbHOrO CTaHIapTa cpexHero oOmero oOpa3oBaHUs, C Y4YETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, MPEIBABISIEMBIX K MATEMaTHIECKOMY 00pa30BaHMIO, M TPAAUIMHA POCCUICKOTO 00pa30BaHMS.
Peanmzanust mporpamMmbl oOecrieYMBAaeT OBJIAJCHUE KIIOYEBHIMH KOMIIETCHIIMSMH, COCTABIISIOUIMMU
OCHOBY ISl CAaMOPa3BUTHS U HEMPEPHIBHOTO 00pa30BaHus, IIEITOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO
Y TT03HABATEIILHOTO Pa3BUTHUS JIMYHOCTH O0YYAIOIINXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaima MareMaTHYeCKOTO aHAM3a» SBJSIETCS OJHUM U3 HauOoJiee 3HAYMMBIX B
IporpamMMe CTapIIel MIKOJIbI, ITOCKOJBKY, C OJTHOW CTOPOHBI, OH 00ECTIeUnBacT MHCTPYMEHTAIbHYIO 0a3y
JUISl M3YYCHHSI BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C APYrod CTOPOHBI, (POPMHUPYET JOTHYECKOE U
a0CTpaKTHOE MBINUICHUE YYaIlIMXCsSd Ha YpOBHE, HEOOXOTUMOM JUISi OCBOCHHUS KypCOB HH(OPMATHKH,
OOIICCTBO3HAHMS, WCTOPUU, CJIOBECHOCTH. B paMmkax JaHHOTO Kypca YydYalluecs OBJIJICBAIOT
YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOW Haykd, KoTopas (GOpMyJIHUpPyeT CBOM JOCTHXKEHHUS B
MareMaTtuuyeckou opme.

Kypc anreOpsl 1 HavaJr MaTeMaTHYEeCKOTO aHATN3a 3aKJIa[bIBACT OCHOBY JUISI YCIICIITHOTO OBJIAJICHHUS
3aKOHaMU (DM3HKH, XUMHH, OMOJOTHH, MOHMMAHUS OCHOBHBIX TEHICHIIUNA 3KOHOMUKH W OOIIECTBEHHOM
KU3HH, TI03BOJISET OPUCHTUPOBATHCA B COBPEMEHHBIX HHM(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCMOJIb30BaTh HMX B IOBCEAHEBHOW XH3HU. B ToXke Bpems oOBIaZeHHE aOCTPaKTHBIMU U
JIOTUYECKH CTPOTUMH MAaTEMaTHYCCKHUMH KOHCTPYKIUSMHU Pa3BUBAET YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH,
O00OCHOBBIBATh ~ WMCTUHHOCTH  YTBEPXKICHHS,  WCIONB30BaTh  OOOOMICHHME W KOHKPETH3AIHIO,
abcTparupoBaHue W aHAJIOTHIO, POPMHUPYET KpeaTUBHOE M KPUTHYECKOE MbIIeHHe. B xone u3yueHus
anreOppl M Hayal MaTeMaTHYeCKOro aHajn3a B CTapIIed IIKOJE y4alluecs MOJy4YalOT HOBBIM OIBIT
pelleHrs TPUKIAAHBIX 3a7a4, CaMOCTOSATEIBHOIO ITOCTPOSHUS MAaTEMaTHYEeCKHX MOJCNEH pealbHbIX
CUTyallddi W WHTEPIPETAllUU IIOJYICHHBIX PEIICHUH, 3HAKOMATCS C TNPUMEpPaMH MaTeMaTUYEeCKHX
3aKOHOMEPHOCTEH B MPHUPOJIe, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMHCS MaTEMaTHYECKUMH OTKPBITUSIMU H
WX aBTOPaMH.

Kypc obnamaer 3HAUMTENHHBIM BOCIHTATEIBHBIM TOTEHIIHAIOM, KOTOPHIM peallu3yeTcsl KaK depe3
yueOHBI MaTepHuall, CHocOOCTBYIOUIMI (OPMUPOBAHUIO HAYYHOI'O MHPOBO33PEHMS, TaK M 4epe3
cenuduKy yaeOHOU NesSTeNbHOCTH, TPeOYyoIIel caMOCTOsITeNbHOCTH, aKKYPaTHOCTH, MPOJOIKUTEIHHOM
KOHIIEHTPALlM BHUMAHUS ¥ OTBETCTBEHHOCTH 32 TIOTYyYEHHBIN pe3ybTar.

B ocHOBe wMeroawku OOy4YeHHsI anreOpe MW HadajJlaM MaTeMaTH4YeCKOro aHajih3a JICKHUT
JEeSATebHOCTHBIN MPUHITUT O0yISHHUSI.

Crtpyktrypa Kypca «Anredpa W Hayala MaTeMaTHYEeCKOTO aHalnW3a» BKIIOYAeT CIEAYIOLINe
COJIEpKaTeNIbHO-MEeTOANYecKue JTUHUH: «Yucna u BeraucieHus», «OyHKkuuu u rpadukn», «YpaBHEHHS U
HepaBeHCTBa», «Hawama warematudeckoro ananmsa», «MHOXecTBa U JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOAMYCCKHE JIMHUU U3YIAl0TCS Ha IPOTSHKCHHUH JIBYX JIET OOYYEHHUS B CTapIIeH IIKoJIe,
€CTECTBEHHO JIOTIONHSS JIPYT Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMU M pa3fenaMu. JaHHBIHA
Kypc SBIS€TCS HMHTETPATUBHBIM, IIOCKOJIIbKY OOBEIMHAET B cebe colepKaHhe HECKOIbKHUX
MaTEeMaTHYECKHUX JIUCIUTUIMH: anreOpa, TPUTOHOMETPHUS, MaTEeMAaTHYSCKUN aHAIIN3, TEOPUS MHOKECTB H
ap. ITo Mepe Toro kak ydJamruecsi OBJIQJICBAIOT BCE OoJiee MIMPOKUM MaTEeMAaTHUSCKUM aIllapaTtoM, y HUX
MOCNe0BAaTeNbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJEIhb
pealbHOM CHUTyaIluu, MPUMEHSATh 3HAHUA, MOJIyYeHHbIE B Kypce «Aurebpa W Hadala MaTEeMaTHYECKOTO



aHalM3a», Ui pPELIEHUS CaMOCTOATENbHO CGOPMYIUPOBAHHON MaTeMaTHUeCKON 3aJayd, a 3aTeM
MHTEPIPETUPOBATH MMOITYYEHHBIN pe3ysbTarT.

CopepxarenbHO-MeToIMYecKas TUHUS «Hucna 1 BeIYUCIEHU» 3aBepiiaeT (OpMHUPOBAHUE HAaBBIKOB
WCIIOJIb30BaHUs JICWCTBUTENBHBIX YHCET, KOTOPOE OBUIO HayaTO B OCHOBHOW INKOJe. B crapmiel mkome
0co00e BHUMaHUE yaeseTcs: GOPMUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIFOUAIOIIUX B CE0s
UCIIOJIb30BaHUE Pa3MYHbIX (POPM 3amucu AEHCTBUTEIHLHOTO YHCIIA, YMEHHE PAIMOHAIBLHO BBINOJIHATH
NCHCTBUSL C HUMH, JelaTh MPUKUIKY, OLEHHBAaTh pe3ynbraT. OOydaromuecss MOJy4YaloT HaBBIKU
MpUOTMKEHHBIX BBIYMCICHUH, BBIMIOTHCHUS IEHCTBUHN C YHCIaMU, 3allMCAaHHBIMUA B CTaHIApTHOU (opme,
WCIIO0JIb30BAaHUSI MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BHIPAXKCHUH.

Jlunust «YpaBHEHHUS M HEPABEHCTBA» pealn3yeTcs Ha MPOTSHXKEHUH BCEero oOyueHus B cTapiuein
LIKOJIE, TOCKOJIBKY B KaXKJIOM pa3zelie IporpamMMbl MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOLIMX 3a/Jau.
OOyuaromuecs OBIIAJEBAIOT PA3IMYHBIMU METOAAMH PEIICHUS IEIbIX, PAIlMOHATBHBIX, HPPAIIMNOHATBHBIX,
MOKA3aTeIbHBIX, JIOTAPUPMUYECKINX H TPUTOHOMETPUYECKHX YPABHCHHI, HEPABEHCTB WU HMX CHCTEM.
[TonydyeHHble YMEHUSI UCIOJIB3YIOTCS MPHU UCCIIEJOBAHUM (PYHKIMM C MOMOIIBIO MPOU3BOAHOMN, pelIeHun
MPUKJIAIHBIX 33/1a4 U 3a7a4 HAa HaXOKJIE€HHWE HauOOJBIIMX U HAUMEHbIIUX 3HaYeHUH (yHkiuu. JlanHas
COJIepKaTeNbHas JIMHUS BKIIIOYaeT B ce0s Takke (OPMUPOBAHME YMEHUU BBIMOTHATH PACUYETHI IO
dbopMynaMm, TpeoOpa3oBaHUsl IIENBIX, PANUOHAIBHBIX, HPPAIHMOHAIBHBIX W TPUTOHOMETPUYECKHX
BBIPOXKCHHUI, a TakXKe BBIPAKEHUN, COJEp)KalIMX CTeneHu W Jjorapudmel. brarogaps usydeHuro
anrebpanveckoro Marepualia MPOUCXOIUT AalibHEHIIee pa3BUTHE aITOPUTMUYECKOTO M abCTPaKTHOTO
MBIIUICHUS YYaIluXxcsi, (OPMUPYIOTCS HAaBBIKM JCIYKTUBHBIX PaCCyKIEHUU, pabOThl C CHUMBOJIHHBIMHU
dbopMaMu, TIPE/ICTABICHHS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJC PAaBEHCTB M HEPAaBEHCTB. AnreOpa
npeniaraetT 3¢GeKTUBHbIE WHCTPYMEHTHI JUIsl PELICHUS MPAKTUYECKHX U €CTeCTBEHHO-HAYYHBIX 3ajad,
HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK S13bIKa HAYKH.

CopepxarenbHO-MeTOAUYeCKass TUHUS «DyHKIIMU U TpauKW» TECHO MEPeIIeTaeTCs C JIPYyruMu
JIMHUSIMA KypCa, TOCKOJbKY B KaKOM-TO CMBICIIE 3aJa€T IOCIEI0BATEIBHOCTh W3YYEHHS] MaTepuala.
W3ydeHue cTeneHHoH, MoKa3aTenbHOU, Jorapu(MUUECKON U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB
U rpaduKoB, UCIIOJIb30BaHUE (DYHKIUN Ui pEIICHUs 3a/1a4d U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOM
JKW3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHUU W HEPABEHCTB.
[Ipu sTOM OoOJBIIIOE BHUMAHME yEIseTcss (POPMUPOBAHUIO YMEHHUs BBIpaKaTh (GOpMyIaMH 3aBUCHMOCTH
MEXIY pa3NTuYHBIMU BEIMYMHAMH, UCCIIEIOBATh MONTY4YeHHbIE (PYHKIINU, CTPOUTH WX rpaduxu. Matepuan
ATOM COAEp)KaTeIbHON JIMHUM HAlEJIeH Ha pa3BUTHE YMEHUW W HaBBIKOB, MO3BOJISIIOLUIUMX BBIPAXaTh
3aBUCHMOCTH MEXAY BEJIMYMHAMH B Pa3InyHON (opMe: aHATMTUUECKOH, rpaduueckoil u cioBecHo. Ero
M3y4eHUE CIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHIO U
KOHKpPETH3allM1, UCIIOJIb30BAaHUIO aHAJIOTUM.

ConepxarenpHas nuHus «Hadana MareMaTnueckoro aHaian3a» MO3BOJSET CYIIECTBEHHO PACIIUPUTH
KpYyT KaK MaTeMaTHYeCKHX, TaK U MPUKIAIHBIX 33/1a4, TOCTYIMHBIX 00YJaIOIIUMCS, Y KOTOPBIX MOSBIISICTCS
BO3MOKHOCTBH HCCJIEIOBATh U CTPOUTH rpaduku (DYHKIUH, ONMPEaeNsaTh UX HauOOJbIINE U HAMMEHBIINE
3HAYEHUS, BBHIYUCIATH IUIomaau GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHHS IPOIIECCOB.
JlanHasi coznepkaTenbHasi JIMHUSI OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MAaTEMaTUYECKUX MOJIEeH
peabHBIX CHUTYallUi, HAXOXICHHUS HAMIIYYIIErO0 PEIICHHWs B TPHUKIAAHBIX, B TOM YHCJIE COIMAIBHO-
SKOHOMUYECKHX, 3a/1adyax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOTO aHAJIM3a CIIOCOOCTBYET Pa3BUTHUIO
abcTpakTHOrO, (OPMANBHO-JIOTMYECKOTO W KPEATUBHOTO  MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHIA
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs y3HaT O
BBIJIAIOIIUXCS PE3YJIbTaTax, MOJYUCHHBIX B XOJI€ Pa3BUTHS MAaTEMATHKN KaK HAyKH, M KX aBTOpax.

ConepxarenbHO-METOIMYECKas JIUHUA «MHOXKECTBA U JIOTMKA» B OCHOBHOM ITOCBSIIIEHA 3JIEMEHTaM
TEOPUM MHOXKECTB. TEOpEeTHKO-MHOXKECTBEHHbIE MPEJICTABICHUS] MPOHU3BIBAIOT BECh KYpC IIKOJIBHOU
MaTEeMaTHKH U MpeajaraloT Hauoliee YHUBEPCATbHBIN S3BIK, O0BEIUHSIONINI BCe pa3/ielibl MAaTeMAaTHUKU U
e€ IpUJIOKEHUM, OHU CBSI3BIBAIOT Pa3Hble MaTEMaTUUYECKUE TUCHUILIUHBI B eAMHOE 11enoe. [loaromy BaxHO



JaTh BO3MOKHOCTb IIKOJBHUKY IIOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHONW MaTeMaTHKU U
UCIOJIb30BATh €r0 JJIsl BEIPAKEHHSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayalia MaTeMaTH4YEeCKOrOo aHalu3a» MPUCYTCTBYIOT TaKKe€ OCHOBBI
MaTEeMaTHYECKOr0 MOJIEIMPOBAHUS, KOTOpPBIE MPU3BAaHBI CHOPMUPOBATH HABBIKH IMOCTPOSHHS MOJENen
pEeaJIbHBIX CUTYallMi, UCCIEA0BAaHUS 3TUX MOJEJEH C MOMOILIBIO ammapaTra ajireOpsl 1 MaTEMaTHYECKOTO
aHaJlM3a U UHTEPIpETAlNH MMOJYyYeHHBIX pe3ynbTaToB. Takue 3afaHus BIUIETEHBI B KaX/IbIi U3 pa3/ieoB
MIPOrpaMMBbl, MMOCKOJIbKY BECh MaTepuasl Kypca IIMPOKO HCIONb3YeTCs Ul PelIeHHs] MPUKIAAHbIX 3a/a4.
IIpu pemieHny peanpHBIX NPAKTHUYECKUX 3343y ydallluecs pPa3BUBAIOT HaOIIOATENbHOCTh, YMEHHUE
HAXO/UTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh AaHAJIOTHIO, 0000IIATh M KOHKPETH3UPOBATh
npobiemy. JlesTenbHOCTh MO (POPMHPOBAHHIO HABBHIKOB PEHICHMS MPHUKIAIHBIX 3a7ad OpPraHU3yeTcCs B
IpolLecce U3y4eHus BCeX TeM Kypca «Anredpa U Hauyajla MaTeMaTUYeCKOro aHaInu3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B y4ueOHOM 1u1aHe Ha M3ydeHHe Kypca anreOpbl U Hayal MaTeMaTHYeCKOro aHaju3a Ha 0a30BOM YpPOBHE
oTBOIUTCA 2 yaca B Henenro B 10 kiacce.

JlesITenbHOCTD YUUTENS C yUETOM paboyeil mporpaMMbl BOCIIUTAHUS

- HCIOJIb30BAaHHME COAEpXkKaHHUs ydyeOHOro mpenMera it (GOPMUPOBaHUSA Yy OOydarOIIUXCS
POCCHUUCKHX  TPAIUIMOHHBIX  J[yXOBHO-HPAaBCTBEHHBIX W  COIHOKYJIBTYPHBIX  IIEHHOCTEH,
POCCHIICKOTO MCTOPUIECKOTO CO3HAHMS HA OCHOBE UCTOPUYECKOTO TIPOCBEILICHHS,

- TpUBJCYECHHUE BHUMAaHHUSA OOYYArOMIMXCS K IEHHOCTHOMY acCleKTy M3Y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBJICHUN U COOBITHI, HHUIIMUPOBAHUE OOCYXICHUI, BHICKa3bIBAHUI CBOETO MHEHHSI,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3y9aeMbIM COOBITHSIM, SIBJICHHSIM, JIHIIAM;

- NpUMEHEHUE MHTEPAKTUBHBIX (HOpM yueOHOU pabOThl 00yUYaIONINXCS;

-  moOyxjaeHue oOydarommxcs coONoAaTh HOPMBI TOBEACHMsS, MpaBuUiia OOIIEHUS CO
CBEPCTHUKAMH U TIEAAroraMu; yCTaHOBJICHHUE U TIOJUICPKKY TOOpOKenaTenbHOU aTMochepsr;

- opraHuzanus edcTBa MOTHBUPOBAHHBIX U OPYAHPOBAHHBIX OOyYalONUXCS  HaJ
HEYCNEBAIIUMU  OJHOKIACCHUKAMH, B TOM 4YHCI€ C OCOObIMH 00Opa3oBaTelbHBIMU
MOTPEOHOCTSIMU;

- WHUIUUPOBAHME M TOJJAEPKKA HCCIEIOBATENLCKOM W TMPOEKTHOM JEeSTENbHOCTH
oOyuatomuxcst B (hopMe MHAMBUAYAIBHBIX U TPYIOBBIX MPOEKTOB; MPUMEHEHHE aKTUBHBIX (HOpM
OpraHH3aIfK YIeOHOU JIeATSIILHOCTH Ha YPOKE



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BLIYMCICHHA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl 4MCIOBbIX BblpaxkeHUH. IlpumeHeHue apoOell M NPOLIEHTOB A pPELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HAaHUU U pPEaJIbHOM JKU3HH.

JeiicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
Olepanuu ¢ JACHCTBUTEIbHBIMHA yuciaMu. [IpuOmkEHHbIE BHIYMUCICHUS, IPABUIa OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenenpb ¢ nenbiM nokazateneMm. CranzaptHas Gopma 3anUcH ASHCTBUTEIBHOIO YHUCIIA.
Hcnonb3oBanue mnoaxoismedl (GopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJIA  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemeHu. JlelictBus ¢ apudmerndaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE IPEOOpPa30BaHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpeHb YypaBHEeHMs. HepaBeHCTBO, penieHue HepaBeHCTBA. MeTon
WUHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHAIBHBIX YPaBHEHHUH U HEPaBEHCTB.

Pemenne nppaninOHAIBHBIX YPaBHEHHUI U HEPABEHCTB.

PemieHne TpuroHOMETpUYECKUX YPaBHEHUM.

ITpuMmeHeHrEe ypaBHEHMI M HEPABEHCTB K PEIIEHUI0 MATEMaTHYECKHX 3a1ad U 3a7ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TpaPUKH

@yHK1M, criocoOsl 3aganus GyHkiun. ['paduk ynkuuu. BzaumMHo o6paTHble QYHKIIMH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHU ¢ynkuuu. Hynu ¢ynkuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas QyHKUMS C HaTypaJbHbIM M LEJNbIM IOKa3zareieMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHS N-0i CTENEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKLUI
YHCJIOBOI'O apryMEHTA.

Havaja maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  €HOCOOBI  3aJaHUsl  MOCIENOBATENbHOCTEH.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckass W reoMeTpuueckas — mporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUUECKON MpPOTrpecCUu.
dopmMyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccHu Ul PEIICHMsS PEealbHBIX 3aJad
IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHoOkecTBO, onepanuu Haj MHOxecTBamu. luarpammbl Dinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [JIis1 ONHCAaHUA PCAJIbHBIX IMPOHCCCOB U HBHGHHﬁ, npu
peLICHUH 33/71a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yqe6H0ro npeamMera «Maremaruka JOJIDKHO obOecreynBaTh JOCTHXKCHHE Ha
YpOBHE CpPEAHETO 061_]_[61"0 O6p330BaHI/I$I CICAYIOIUX JIMYHOCTHBIX, MCETAllpEAMCTHBIX M
MMPEAMETHBIX O6paSOBaTeJ'IBHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yNbTAaThl OCBOCHHS MpOrpamMmbl yueOHOro mpenmera «MaTemaTHkay
XapaKTEepU3YIOTCSL:

I'paxknanckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTBIO TPAXAAHCKOW MO3MLMK O00ydYarollerocs Kak akTUBHOIO U
OTBETCTBEHHOT'0 4JIEHa POCCHIMCKOr0 OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIMAMHU M HA3HAYCHUEM.

[TaTpuoTHueckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IPpaXKAAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOAILIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO ATHUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTHYECKUM IMPUMEHEHHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOWYHBOTO OyIyIIETO.

DcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM  OTHOLIEHWEM K MHpYy, BKJIIOYas 3CTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlay, pEHIeHUH, pPacCyXAEeHUH; BOCIPUMMYHUBOCTBIO K
MaTE€MaTUYECKUM aCcleKTaM Pa3IudyHbIX BUOB UCKYCCTBA.

PuU3nyeCcKoe BOCIIUTAHKE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro obpasa >XKU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PEryisipHas (usnueckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JEeSITENIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IHMYHBIM
chepam npodheccuOHATBFHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyaymiel mpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
JKU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO H



€caMOOOpa30BaHUI0 HAa MPOTSDKCHWH BCEW JKW3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peL[ICHI/II/I HpaKTI/I‘-IeCKI/IX 3a1a4 MaTCMaTI/I‘IeCKOﬁ HaHpaBHeHHOCTI/I.

DKOIOrNYECKOE BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTHYCCKOW KYJIBTYpPhl, IMOHUMAHHEM BIHUSHHUSA COLUAIBHO-
SKOHOMMYECKHX TMPOIECCOB Ha COCTOSHHUE NPHUPOJHOM M COLMAIBHOW CpeIbl, OCO3HAHHUEM
I00ANFHOTO — XapakTepa AKOJOTHMYECKUX  MpoOJieM; OpUEHTAlMei Ha  [PUMECHEHUE
MaTeMaTUYECKUX 3HAHUM Ul pelleHMsl 3a7ad B 00JIacTU OKpYXaroule cpelbl, IIIaHUPOBaHUS
MOCTYIIKOB M OIIEHKH UX BO3MOXHBIX ITOCIICICTBUI JIJIs1 OKPY)KAFOIIEH CPEJIbI.

LleHHOCTH HAYYHOTO MMO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTUYeCKON HAayKH Kak chepbl
YEJIOBEYECKOU JICATCIIBHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISl Pa3BUTHS IIMBUIIA3AIINH;
OBJIAJICHUEM SI3BIKOM MaTEMaTHKH W MaTeMaTHYeCKOW KYJIbTYpPOHM KaK CPEJCTBOM IIO3HAHHS
MHUpPa; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYID M HCCIEAOBATEIBCKYIO JEATEIBHOCTh
I/IHI[I/IBI/IIIyaJII)HO UB rpynne.

METAINPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS IPOTPaMMBbI yaeOHOTO npeameTa «MareMaTHKay
XapaKTepU3yIOTCSl  OBJAJEHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBLIMU  OelCEUsMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OeliCEUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeMCTBUS:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU MAaTeMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH OMpEAENCHUsI MOHSATHUI;
yCTaHABJIMBAThH CYIIECTBEHHBINH MPU3HAK KJIacCH(HUKAINN, OCHOBAHHS /ISl 0000IIeHNUS
¥ CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (pOpMyTUpOBaTh W NPeOoOPa30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

®  BBIIBIIITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; MpeAjaratb KPUTEPUH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (IpsMble
U OT TPOTUBHOTO), BBICTpAHBATh apryMEHTAIMIO, TPHUBOIAWTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOIBI;

e BBIOMpaTh crocob pemieHHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
peleHns, BEIOUpaTh HanOOoJIee MOIXOMAIINNA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbcKue 1EHCTBUS:

® UCMOJb30BATh  BONPOCHI ~ KAaK  HCCIEAOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS;
(dopMynHUpoBaTh BONPOCH], (PUKCHUPYIOIINE IPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATD



HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOI TIO3HIIHIO,
MHEHHUE;

NPOBOJUTh CAMOCTOSITENIHO CIUIAHMPOBAHHBIA AKCIEPUMEHT, HCCIIECOBaHUE TIO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro oOBeKTa, SBICHHS, Ipolecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEXIY 00bEKTaMU, SIBICHUSIMH, TIPOLIECCAMU;
CaMOCTOSITENILHO ~ (pOpMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  Pe3ylbTaTaM
NPOBEAEHHOTO HAOJIIOJICHHSI, UCCIICOBaHUs, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATH BO3MOYKHOE Pa3BHTHE TPOIIECCA, & TAK)KE BBIIBUTATH MPEATIONI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ uapopmarueit:

BBISBIIATH AeUIUTHI MH(POPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUISl peLLIeHUs 3a1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHHMKOB pA3IMYHBIX THUIIOB, aHAJIW3HPOBATH,
CHCTEMAaTH3HPOBATh W WHTEPIPETUPOBATh MH()OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUPOBaTh HMH(POpPMAIMIO, TMPEACTaBIATE €€ B pa3iuyHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO CHOPMYINPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCUCMEUs, 00eCneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
OO0weHue:

BOCIIPHHUMATh U (POPMYITHPOBATH CYKIIEHHUS B COOTBETCTBUU C YCIOBUSIMHU H IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHMs B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS 1O XOAY PEIIEHUs 3a/1auyl, KOMMEHTUPOBATh
MIOJIy4EHHBIA pe3yibTarT;

B X0/ 00CYXJIEHHsI 33/1aBaTh BOMPOCHI MO CYLIECTBY 00CYKAaeMOI TeMbI, TPOOIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh WJAEH, HAICJIEHHbIE HAa TOUCK pELIEHUs;
COMOCTABJISITh CBOU CYKICHHS C CYXACHHUAMHU JPYIMX YYacTHHUKOB JHAaJIoOra,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH Gopme GpopMyIupoBaTh
pa3HOTIacHsi, CBOM BO3PAKEHUS;

IIPEJCTABIISITh PE3yNIbTaThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BaHUs, TIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € Y4ETOM 3a4ay IMpe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMATh U MCMOJb30BaTh MPEUMYIIECTBA KOMAH/IHOM U MHAMBHUAYaJbHON paOOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ieb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBApUBATHCS, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJIBKHX JTIOACH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CykKaeHHs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMbI» W UWHBIE); BBINOJIHATH CBOIO 4YacTb pabOThl UM KOOPAMHHUPOBATH CBOU
JIeMCTBUS C IPYTHMH YWICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMHA
HPOAYKT 110 KPUTEPUAM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.



3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaom hopmuposanue Cmvlcio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajaud, BbIOMpPATh CIOCOO pEelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTpOJIb:

e BJAJETh HAaBBIKAMHM IIO3HABATEIBHOW pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M  MBICIUTENBHBIX IPOLECCOB, HX pe3yibTaToB; BIAaJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEecca M Pe3yiabTaTa PEUICHUS MaTeMaTHYeCKON
3a/1a4i;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPH PELICHHH 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYTHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPHUUYMHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Havaiza MaTeMaTHYECKOTO aHaJIM3a» Ha YPOBHE
cpenHero odmiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JTOCTHIKEHUE CIEIYIOIIUX MPEeIMETHBIX
00pa30oBaTeNbHbIX PE3yIbTATOB:

10 KJIACC

Yucaa 1 BIYMCTIEHUS

OnepupoBaTh MOHATHSAMH: paIlOHATBHOE M JEHCTBUTENHHOE YHCIO, OOBIKHOBEHHAS WU
JeCATUYHAS JPOOk, TPOLICHTHI.

BreimonasaTe  apudmMeTnyueckue oOmnepanudd ¢ palMOHAIBHBIMU W JEHCTBUTEIHLHBIMHU
YHCIaMH.

BremonHsaTe npuOMIKEHHBIE BBHIYHUCICHUS, WCIONB3ys IpaBUiIa OKPYTJICHHsS, eNaTh
MPUKUIKY U OLEHKY pE3yJIbTaTa BIYUCICHUI.

OrniepupoBaTh MOHSATUAMH: CTEIEHb C IIEJIBIM MMOKa3aTejaeM; CTaHaapTHas (opma 3amucu
JNEHCTBUTENFHOTO YHCTIa, KOPEHb HATYpallbHOM CTEMEHU; HMCIOJIb30BaTh MOAXOASIIYI0 (hOopMy
3aIIMCH IEUCTBUTENIBHBIX YUCE IS PEILIEHUS PAKTUYECKUX 3a]1a4 U [IPEACTABICHUS JAHHbIX.

OnepupoBaTh TOHSATHUAMH: CHHYC, KOCHHYC H TaHT€HC NPOU3BOJIBHOTO  YIJa;
WCITOJTH30BAaTh 3aMKCh MPOU3BOJILHOTO yTiia 4epe3 0OpaTHbIe TPUTOHOMETPHUECKUE (HYHKITAHN.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh MOHATUAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIE€JI0€, PALIMOHAIBHOE,
MppalvoOHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BeimomHATE  mpeoOpa3oBaHUS  TPUTOHOMETPHUYECKHUX  BBIPAKEHHH W pemiaTh
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrimonusaTe mpeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX W UPPAIMOHATBHBIX BBIPAXKEHUN U
pemaTh OCHOBHBIE TUIBI LENBIX, PAIMOHATIBHBIX U UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB.



[IpuMeHsTh ypaBHEHUSI U HEpaBEHCTBA ISl pEUICHHs] MaTeMaTHYeCKUX 3a/1ad U 33734 U3
pa3IMYHBIX 00JIacTe HAYKU U peabHON )KU3HH.

MogenupoBaTh peaqbHblE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATh BBIPAKCHHS,
yYpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBath MOHATUSAMU: QYHKIUS, CIIOCOOBI 3a1aHus (DYHKIUU, 00IACTh OMpPEeIICHUs
1 MHOKECTBO 3Ha4eHUH (QyHKIINUU, Tpaduk GyHKIIMH, B3aUMHO 00paTHbIE (PYyHKITUH.

OnepupoBaTh MOHATUSMHU: UYETHOCTH M HEUYETHOCTh (DYHKUWH, HYIH (QYHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs] yPaBHEHUH.

Ctpouth ¥ yuTaTh Ipa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIUH, CTEIEHHOMN
(GYHKIMY C LIETbIM TOKa3aTEeJIEM.

Hcnonws3oBath rpaduku GyHKIUH A UCCICIOBAHUS IMPOIECCOB M 3aBHUCHMOCTEH TpHU
pelIeHNnH 3a/1a4y U3 APYTrux y4eOHBbIX NMPEAMETOB U PEaJbHOM JKU3HU; BBIpaXKaTh (opMysiaMu
3aBHCHUMOCTH MEXKIy BETUYUHAMHU.

Hauyana maTeMaTH4ecKoro aHajimusa

OnepupoBaTh MOHATUSMH: IOCIEIOBATEIBLHOCTD, apU(METHUECKass U T€OMETpPHUYECKas
IIPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi TeOMETpUUYECKas MPOrpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUU.

3aaBaTh OCIEA0BATENbHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN M IPOrPECCHil AJis pEIleHUsl pealibHbIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€pPaIlMK HaJl MHOXKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jijisl ONUCaHUs peallbHbIX MPOLECCOB
U SIBJICHU, IPU PEIICHUH 33724 U3 JPYTUX y4eOHBIX MPEeIMETOB.

OnepupoBaTh NOHATUAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBHE, JOKA3ATENBCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
n/n MPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHokecTBa pallMOHAIIBHBIX U
1 JICUCTBUTEIIbHBIX Yucesl. PallioHabHbIE 14 2
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 6
MOKa3aTeseM
3 Apudmerndeckuii KOpeHb N—0i CTETIeHHN. 18 1
WppannonanbHble ypaBHEHUS U HEPABEHCTBA
Dopmyisl
4 TpUroHOMETpHUH. TpUroHOMETpHUUYECKHE 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCUN 5
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 MHo0KecTBO, onepauy HaJl MHOKECTBaMHU. 1

Huarpammsl Ditiepa—Benna
Pannonanbubie yncna. OObIKHOBEHHBIE U

2 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC 1
HEPHOINYECKHE IPOOH

Apudmerndeckue onepanum ¢
3 palMOHAILHBIMU YHCIIaMU, Ipeo0pa3oBaHUs 1
YHCJIOBBIX BBIPAKEHUN

4 CraproBas KOHTpOJIbHAs paboTa 1 1

[TpumeHenue npoGei U MPOLEHTOB ISt
5 peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IMYHbIX 1
OTpaciell 3HaHUW U peanbHOU KU3HU

[Ipumenenue npobeit 1 MPOLEHTOB JIst
6 peLICHUs IPUKIAAHBIX 3aa4 U3 PA3IUYHbIX 1
OTpaciell 3HaHUW U peanbHOU KU3HU

JleicTBuTeNnbHBIE UKciia. PalimonanbHbIe U

! UppaluoHaIbHbIE YHCIIa 1

3 Apudmernueckue onepanum ¢ 1
JNENCTBUTENbHBIMH YHCIaMU

9 [TpuGnuxEHHbBIE BHIYMCIECHUS, TPaBHUIIa 1

OKPYTJICHU:, IPUKHJKA U OLICHKA pE3yJibTaTa




BBIYUCIICHUN

TO)I(,I[CCTB& U TOXKICCTBCHHBIC

10
npeoOpa3oBaHUs
11 VYpaBHeHUe, KOPEHb YPAaBHEHHS
12 HepaBeHcTBO, pemieHne HepaBeHCTBA
13 MeToa UHTEpBaJIOB
14 Pemienue nensix U ApoOHO-paIIOHAIBHBIX
YpaBHEHUH U HEPABEHCTB
KoHnTtpoinbHas pabora o teme "MHOXecTBa
15 paloHaIbHBIX U JEHCTBUTEIBHBIX YHUCEN.
PannonanbHble ypaBHEHUsI U HEPABEHCTB"
16 OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumuo obpaTtHbIe HyHKIIUU
I'paduk pyakmumu. OOIACTh ONIpEeICICHHS U
17 MHOECTBO 3HaueHu# ¢pyHkumu. Hymu
¢ynkuuu. [IpoMexxyTKH 3HAKOMOCTOSIHCTBA
18 UYérHble 1 HEYETHBIE PYHKIINU
CreneHb ¢ 1IeTIbIM TOKa3aTeNIEM.
19 CranpapTHas ¢popma 3arucH
JIeMCTBUTENIBHOTO YKCIIa
Hcnonb3oBanue noaxosmen GopMbl 3aIUCH
20 JeMCTBUTENBHBIX YUCEN JUISl peIeHHs
NPaKTUYECKUX 3a/1a4 U MPEICTaBICHUS
TAHHBIX
21 CrenenHast GQyHKIUS C HATypalIbHBIM U
1eNbIM Moka3aTeneM. E€ cBoiicTBa u rpadux
99 Apudmernueckuil KOpeHb HaTypaTbHON

CTCIICHHU




Apudmernueckuii KOpeHb HaTypaTbHON

23
CTENEHU

24 CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

o5 CBoiicTBa apu(PMETHICCKOTO KOPHS
HaTypaJbHON CTENEHU

26 CaoticTBa apu(pMETUIECKOTO KOPHS
HaTypaJbHON CTENEHU

97 JleiicTBus ¢ apruMETHUSCKUMH KOPHIMH N—
Ol CTeneHn

28 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
0i1 cTeneHun

29 JleiicTBus ¢ apuMETHUSCKUMH KOPHIMH N—
Ol CTeneHn

30 JleiicTBus ¢ apruMETHUSCKUMH KOPHIMH N—
Oi1 CTeneHn

31 JeiicTBus ¢ apupMeTHUECKUMU KOPHIMH N—
Ol CTEIEeHU

39 Pemenne nppaniuOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemienne nppalimoHanbHBIX YpaBHEHUN U
HEPABEHCTB

34 Peienne uppaiimoHaibHBIX YpaBHEHUN U
HEPaBEHCTB

35 Pemrenne nppaliuOHAIBHBIX YPaBHEHUU U
HEPABEHCTB

36 Peuienne uppaiimoHaibHBIX YpaBHEHUN U

HEpPaBEHCTB




37

CgoiicTBa u rpaduk KOpHs N-0ii cTeneHn

38 CgoiicTBa 1 rpaduK KOpHs N-0i1 CTETICHU
KontponpHas pabora o teme

39 "ApudmMeTnuecKrii KOpeHb N—0il CTETICHH. 1
HppaunoHaibHble YPaBHEHUS U
HepaBeHCTBA"

40 Cunyc, KOCUHYC ¥ TaHT€HC YHCIOBOTO 1
apryMeHTa

a1 Cunyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO 1
apryMeHTa

4 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIJIOBOTO apryMeHTa

43 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTrpuveckas OKpy>KHOCTb,

44 orpezieieHue TPUrOHOMETPUUECKHUX 1
(GyYHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

45 OIpEEIIEHNE TPUTOHOMETPUUECKHUX 1
(GYHKIIMI YMCIOBOTO apryMeHTa

46 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

47 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

48 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIbI 1

49 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

50 [IpeobpazoBaHne TPUTOHOMETPUUECKUX 1
BBIPAKECHUI

51 [TpeobpazoBaHre TPUTOHOMETPUYECKUX 1

BBIPAKECHUI




[IpeobpazoBanue TPUTOHOMETPUUECKUX

52 . 1
BBIpaXKEHUI

53 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAKCHUI

54 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKECHUM

95 Peenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

56 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

o7 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

58 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1

59 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUN 1

60 Pemienne TpUrOHOMETPUYECKUX YpaBHEHHIMA 1
KonTponbnas pabota no teme "®opmyrb

61 TPUTOHOMETPHUH. TPUTOHOMETPUYECKHE 1
ypaBHeHuUs"
[TocnenoBarenbHOCTH, CTIOCOOBI 3aaHUS

62 MOCJIeI0BaTeIbHOCTEN. MOHOTOHHBIE 1
M0CJIEI0BATEIbHOCTH
Apudmernueckasi 1 reoMeTpuyecKas

63 nporpeccuu. Micnonp30BaHNE POTPECCHH 1
JUTSL PEeUICHUs] PETbHBIX 3a7a4 MPUKIaTHOTO
xapakrepa
beckoneuyHo yObIBaroIias reoMeTpruieckas

64 nporpeccusi. Cymma 0€CKOHEYHO 1
yOBIBAOIIEH TEOMETPUIECKOHN MPOTPECCHH

65 ®opmya CI0KHBIX TPOLIEHTOB 1

66 dopmyiia CII0KHBIX MTPOIIEHTOB




O0001enue, cucreMaTA3alus 3HaHuH 3a

67 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHIECKOTO 1
aHanmu3a 10 knacca

68 Wrorosas KoHTpoJBbHAS paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




I'paduk onenounbix npoueayp B 10 6, B kiaaccax Ha 2023/24 yyeOHbI 1o

KJ1accC

YyeOunlii
npeamer

Ne i/

Buja KOHTPOJILHOM
padoThI

Ilnanupyemas nara
NPOBeIeHUs OLIEHOYHOM
npoueaypbl

100, B

CrapToBasi KOHTPOJIbHASI
pabora

13.09.2023

100, B

Anrebpa

KonTtposbHas paboTa mo
TeMe "MHOKeCcTBa
pallOHAIBHBIX U
IeliCTBUTEIIFHBIX YHCE]T.
ParnmonansHbBIE

YpaBHEHUS U HEPaBEHCTB"

24.09.2023

100, B

Anrebpa

KonTposibHas paboTa no
Teme "ApupmeTnueckuit
KOpPEHb N—Oi CTETEeHHU.
HppatimoHanbHbIe
YpaBHEHUS U
HepaBeHCTBA"

07.02.2024

100, B

Anrebpa

KonTtposnbHas pabora 1o
Teme "@opMyIibl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHEeHUA"

26.04.2024

100, B

Anrebpa

iToroBast KOHTpPOJIbHAS
pabota

24.05.2024




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






