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HopMmaTuBHBIMU OCHOBAaHHSIMH JUISI COCTABIICHUSI paboyeil MporpamMMbl SBISIOTCS CIEAYIOIIHE
JIOKYMEHTBHI:

1. ®epepanbHblii 3akoH OT 29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoi
denepauuny.

2. QenepanbHas oOpa3oBarenbHasi NporpaMMa CpeaHero oOmero  oOpa3oBaHMUS,
yTBEpXkACHHas NpuKazoM Munucrepctsa npocseuieHus PO ot 18.05.2023 Ne 371

3. ®enepanbHblil TOCYIAapCTBEHHBIN 00pa30BaTENbHBIM CTAaHIAPT CPEIHEro OOIIEero
o0pa3oBaHus, YTBEpKIACHHBINH IpukazoM MunucrepcTtBa npocsemieHus PO or 17 mad
2022 1. Ne 413

4. 4.CII 2.4.3648-20 «CaHuTapHO-IMHIEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alusIM
BOCITUTaHUS U 00y4€HUs, OTAbIXAa U O3J0POBIICHUS JE€TEH U MOJIOJICKH», YTBEPKIACHHbIE
MTOCTAaHOBJICHHEM IJIABHOTO TOCYJapCTBEHHOTO CaHUTapHOTO Bpaya oT 28.09.2020 Ne 28.

5. 5. CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBbI U TPeOOBAaHUSA K OOECIEUEHUIO
Oe3omacHOCTH M (WiM) Oe3BpPEIHOCTH sl 4YeloBeka (HaKTOPOB cpeabl OOWTaHUS,
YTBEPKJCHHbIE MTOCTAHOBJIEHHEM TIJIABHOTO T'OCYAAPCTBEHHOTO CAHUTAPHOTO Bpada OT
28.01.2021 Ne 2.

6. OcHoBHas oOpa3oBarenpHas TNporpaMma cpeaHero ooOmero ooOpazoBanuss MAOY
«boproiickas COLL

7. YcraB MAOY «boptoiickas COLLD»

MHNOACHUTEJIbHAS 3AIINCKA

Paboyas mporpamma ydeOHOTO Kypca «Asirebpa W Havajla MAaTeMaTHYECKOTO aHATM3a»
06a3oBoro ypoBHs s oOydaronuxcs 10 —11 kmaccoB pazpabotana Ha ocHOBe DenepaibHOTO
rocylapcTBEHHOIO 00pa30BaTeIbHOTIO CTaHAapTa CpeiHero odiiero obOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHMIA, MPEABABIAEMBIX K MaTeMaTHYeCKOMY 00pa3oBaHUIO, U
TpaauUui poccuiickoro ooOpaszoBanus. Peanusanus nporpammbl 00ecrieUMBAaeT OBJAJICHUE
KIIFOYEBBIMH KOMIETCHIIUSMH, COCTABIISIFOIIMMU OCHOBY JUISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TMO3HABATEIHLHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIINXCSl.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayajla MaTeMaTHMYECKOIO aHajIM3a» SIBIAETCS OIHUM M3 Hamboiee
3HaYMMBbIX B IPOrpaMMe CTaplieil IIKOJIbI, MOCKOJbKY, C OJHOW CTOpPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y A M3y4eHUS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C Jpyroi
CTOPOHBI, (QOPMHUPYET JIOTHYECKOe U aOCTPaKTHOE MBIIUICHHE Y4YalluXcsi Ha YpOBHE,
HEOO0XOAMMOM JUJIsi OCBOCHHS KypCcOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOTO Kypca y4aliuecs OBJa/eBal0T YHUBEPCAIbHBIM SA3bIKOM COBPEMEHHOMN HAYKH,
KoTOopast GopMyIHpyeT CBOM JOCTHXKEHHS B MaTEMAaTH4YeCKOH Gopme.

Kypc anreOpbl ¥ Hauan MaTeMaTHYECKOTO aHAIM3a 3aKJaJ(bIBA€T OCHOBY JUIS YCIIEIIHOTO
OBJIAZICHUSl 3aKOHAMHM (U3UKH, XUMUH, OWOJOTHH, TOHHMMAHUS OCHOBHBIX TEHACHIUI
HSKOHOMHKHU M OOIIECTBEHHOMN >KU3HH, MO3BOJIIET OPUEHTHPOBATHCSA B COBPEMEHHBIX ITU(PPOBBIX



U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B IIOBCEIHEBHOM kM3HU. B TOXE
BpeMsl OBJIaZICHUE aOCTPAKTHBHIMHU U JIOTUYECKH CTPOTMMH MaTeMaTHUYECKUMH KOHCTPYKIUSMHU
pa3BUBaeT yMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTh YTBEP)KICHHS,
UCTOJb30BaTh 00O0OIIEHNE M KOHKPETHU3alMio, aOCTparupoBaHHE M AHAIOTHUIO, (OPMHUpYET
KpeaTUBHOE U KPUTUYECKOE MbIJIeHHE. B xoe n3ydeHus anreOpbl 1 Hauaja MaTeMaTU4eCcKoro
aHaJli3a B CTapIlIel HIKOJIE ydalllhecs MOJIy4aloT HOBBIM OMBIT PEUICHUS NMPUKIAJHBIX 3a1ad,
CaMOCTOSITEJIBHOTO ~ TIOCTPOEHUS] ~MaTeMaTUYeCKUX MOJENeH  peanbHbIX CUTyalUud U
UHTEpIpETAllMM  IOJIyYEHHBIX pELIEHUI, 3HAaKOMSTCS C MpUMEpaMU MaTEeMaTHYECKUX
3aKOHOMEPHOCTEHl B NpPUPOJIE, HAyKE U B MCKYCCTBE, C BBIJAIOLIMMUCA MaTeMAaTUYECKUMU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc oOnanaer 3HaYUTENbHBIM BOCHUTATEIbHBIM MOTEHLMAIOM, KOTOPBIM peaau3yercs
Kak yepe3 yueOHbIH MaTepuai, COoCOOCTBYIOUINN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
Tak W depe3 cHenupuky yueOHOW JesATENbHOCTH, TpeOyromeld CcaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, NPOJO/DKUTEIbHOW KOHIIEHTpallUM BHUMAHUS U OTBETCTBEHHOCTH  3a
MTOJTYy4YEHHBIN pe3ynbTart.

B ocHoBe meroauku oOyueHus anreOpe M HadajllaM MaT€MaTHYECKOTO aHalIM3a JIEKUT
JeSITeNbHOCTHBIN PUHIUI 00y4YeHHUS.

Crpykrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTUYECKOTo aHalIn3a» BKIIIOYAET CIEAYIOIINe
coJiepKaTelbHO-METOIMYeCKUue JUHUU: «YUucina u BbIYMCICHUA», «DYHKIUM U TIpaduKm»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana mMaTemMaTtudeckoro aHanusza», «MHOXKECTBA U JIOTHKay.
Bce ocHOBHBIE coaepkKaTenbHO-METOANYECKUE JIMHUM HM3Y4aroTCs Ha MPOTSDKEHUHM ABYX JIET
oOy4yeHHs B CTapllied IIKOJe, eCTECTBEHHO AOMOJHSSA IpYr Apyra M IOCTENEHHO HAChIIAsCh
HOBBIMM TeMaMM U pasfenamu. JlaHHBIH Kypc SBIS€TCSd HMHTEIPAaTHUBHBIM, MOCKOJIBKY
oObenuHseT B cebe coAep)KaHUE HECKOIbKMX MaTeMaTHYeCKUX JUCLMIUIMH: anredpa,
TPUTOHOMETPHUSI, MATEMAaTUUECKUI aHaIM3, TEOPHsI MHOKECTB U Ap. [Io Mepe Toro kak yuyamiuecs
OBJIaZICBAIOT BCE OoJjiee MIMPOKUM MaTEMaTHUYECKUM amlaparoM, y HHMX [OCIEI0BaTEIbHO
(dopMupyeTCsl M COBEPIICHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHUYECKYI0 MOJENb pealbHOMN
CUTYyalluu, IPUMEHATh 3HAHMs, MOJIydeHHblEe B Kypce «AureOpa M Hayajga MaTeMaTHYeCKOTro
aHaIM3a», JUIsl peleHUs] CaMOCTOSITENbHO C(POPMYJIMPOBAHHOW MaTeMaTHYECKOW 3ajauu, a
3aTeM MHTEpPIIPETUPOBATH MOJIyYEHHBIH pe3ybTar.

CopnepxaTtenpHo-MeTOAMYEeCKass  JMHUA  «Yucnma W BBIUMCIEHHS» — 3aBEpILAET
(opMUpOBaHHE HABBIKOB HCIOJIb30BAHUS JEHCTBUTENbHBIX YHCEN, KOTOpOe ObUIO HayaTto B
OCHOBHOM 1IKoJe. B crapieii mkosie ocoboe BHUMaHUE ynensercss (GOpMHUPOBAHUIO MPOYHBIX
BBIUMCIIUTENIbHBIX HABBIKOB, BKIIOYAIONIMX B ce0sl UCIOJIb30BAHUE DPA3IUYHBIX (HOpM 3ammcu
JNEUCTBUTENBHOTO 4YMCIa, YMEHHE pPAlMOHAIBHO BBIMOJHATh JEHCTBHS C HHMMH, JIeNaTh
NPUKHUJIKY, OIEHHWBaTh pe3yapTar. OOydaromuecs TOJIY4aloT HaBBIKM MPHOIMKEHHBIX
BBIUMCIIEHUH, BBIMOJHEHUs JEHCTBUH C uHMCIaMH, 3allMCaHHBIMM B CTaHJApTHOH Qopme,
UCIOJIb30BAHUS MaTeMaTHYECKHX KOHCTAHT, OLIEHUBaHMS YUCIOBBIX BhIPayKEHHI.

JIuaus «YpaBHEHHMsS M HEPAaBEHCTBA» PEATM3yeTCsl Ha MPOTSDKEHUH BCEro OOy4YeHUs B
CTapulel IIKOJIe, IOCKOJIBKY B KaXKIOM pa3ieie MporpamMMbl MPEAYCMOTPEHO pELIEHHE
COOTBETCTBYIOLINX 331a4. O0ydaronuecs oOBIaIeBa0T Pa3InYHbIMU METOJaMH PELICHUS LEIIbIX,
palnMoHaNbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, JJOTAPUPMHUUECKIUX U TPUTOHOMETPHUECKUX
YPaBHEHUH, HEPABEHCTB U UX cUCTeM. [losryueHHBIE yMEHNUS UCIOJB3YIOTCS IIPU UCCIIEI0BaHNUN
(GyHKIMH C TOMOIIBIO MPOU3BOJHOM, PEelICHUH MPUKIAAHBIX 33734 M 337a4 Ha HaXOXICHUE



HauOOJIBIINX U HAMMEHBIIUX 3HaueHUH (yHKuuu. JlaHHas coaepkaTeNbHas JMHUS BKIIOYAET B
ce0s1 Takke (popMHpOBaHME YMEHHUH BBIIOJHATH pacuéThl Mo Qopmynam, Mpeodpa3zoBaHUs
LENbIX, palMOHAJIbHBIX, HMPPALMOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUH, a TaKke
BBIPQKCHUH, COAEP)KALIMX CTENEeHH M Jorapudmbl. braromaps u3ydeHHIO anre0panveckoro
MaTtepuaia MpoUCXOUT JalbHeNlee pa3BUTHE AITOPUTMUUYECKOTO U a0CTPAKTHOTO MBILUIEHUS
yyamuxcs, (pOpPMHPYIOTCS HABBIKH JIEAYKTUBHBIX DPACCYXICHUH, PaOOTBI C CHMBOJBHBIMH
(dbopmamu, TpeaCTaBICHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
AnreOpa npemnaraet 3ppeKTHBHbIE HHCTPYMEHTHI ISl PELICHUS MPAKTHYECKUX U €CTECTBEHHO-
Hay4yHBIX 33Ja4, HarJsJHO JJEMOHCTPUPYET CBOU BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToanuecKass JUHUS «DyHKIUU U TpadUKU» TECHO IEPEIIETaeTCs C
JIPYTMMU JIMHUSMU Kypca, IOCKOJIbKY B KaKOM-TO CMbICIIE 3a/aéT MOCIJIEOBATEIbHOCTD
u3ydeHuss wmartepuana. V3ydenuwe cTenmeHHOW, TMOKa3aTeNbHOM, JOrapupMUYECKON U
TPUTOHOMETPUYECKUX (PYHKUMHA, MX CBOMCTB M TIpadUKOB, HCHOIb30BaHUE (DYHKUIUH IS
pelieHns 3ajad U3 APYruxX Y4eOHBIX NPEeIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHAJIN30M, TaK U C pelIeHHeM ypaBHEHMH U HepaBeHCTB. [Ipu aTom Oombiioe
BHUMaHUE yJensercs (pOpMUPOBAHUIO YMEHHS BbIpakaThb (OpMyJaMU 3aBHCHUMOCTH MEXIY
pa3IMYHBIMU BEIMYMHAMH, HCCIENOBaTh IOJy4YEHHbIE (YHKIUHU, CTPOUTh HUX TIpaduKH.
Marepuan 53Toi cojepxaTelbHON JHMHUM HalleJeH Ha pa3BUTHE YMEHMH U HaBBIKOB,
MO3BOJIIOIIMX ~ BBIpAXKaThb 3aBUCHUMOCTH MEXJy BeJIMYMHAMM B  pa3iauyHOd  (opme:
aHATMTUYECKOM, Tpadudyeckoii u cimoBecHOW. Ero w3ydeHume cmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIHOCOOHOCTM K  OOOOWIEHMIO M KOHKpEeTH3alluu,
HCIIOJIb30BAHUIO aHAJIOTHUMA.

CopnepxarenpHas nuHusA «Hadama MaTeMaTH4ecKOro aHaian3ay» IO3BOJIAET CYILECTBEHHO
paclIMpuTh KPyr KaK MaTeMaTHYECKUX, TaK M MPUKIATIHBIX 3a/1a4, JOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSBJISIETCS BO3MOKHOCTh UCCIIEA0BATh U CTPOUTH I'paduKu (QYHKLUUN, OIPEAETATh UX
HauOoJIbIINE U HAUMEHBILNE 3HAYCHUs, BBIYUCIAT IUIOIAA GUIyp U 0OBEMBI Tell, HAXOJUTh
CKOPOCTM M YCKOPEHHs NpoueccoB. JlaHHas coxaep)kareiabHas JUHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOCHMSI MAaTEMaTHYECKUX MOJEIEH pEalbHbIX CHUTyallui, HaXOKIEHUs
HAaWIy4lIEero pelIeHUs B INPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTH4YE€CKOI0 aHajlu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMUPOBAHUIO YMEHHUI pacro3HaBaTh
IIPOSIBJICHUS 3aKOHOB MAaTEMaTUKU B Hayke, TEXHUKE M HMcKyccTBe. OOyuaromuecs y3HaKT O
BBIJAIOIIMXCSl pE3yJbTaTaX, IOJYyYEHHBIX B XOJE€ Pa3BUTHS MaTeMaTUKU KaK HayKH, U HX
aBTOPAax.

CopnepxarenpHO-MeTOANYECKAS JTUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSILIEHA
2JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IpeJylaratoT HauboJyiee YHUBEPCAIbHBIM A3BIK, 00BEIUHIOINI
BCE paslenbl MAaTeMAaTHKM W €€ MNPWIOKEHWM, OHM CBSA3BIBAIOT pa3HbIE MaTEMATHYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. [[oaToMy BakHO JaThb BO3MOKHOCTH IIKOJIBHHKY MOHUMAaTh
TEOPETUKO-MHOXKECTBEHHBIN A3BIK COBPEMEHHOW MAaTeMAaTHKM U HCIOJb30BaTh €ro i
BBIPAYKEHUS CBOMX MBICIIECH.

B kypce «Anrebpa u Hauana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTH4YeCKOTO MOJICIMPOBAHUS, KOTOpbIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoOJIeNiel pealbHbIX CUTYallui, UCCIEOBAHUS 3TUX MOJIENIEH C MOMOIUIBIO armapara ajareopsl u



MaTeMaTHUYECKOr0 aHajau3a M UHTEpPIpEeTaluu IIOJIY4YCHHBIX pe3ynbTaToB. Takue 3amaHus
BIUIETEHBI B KaXIbIi W3 Pa3/IeIOB NPOrpaMMbl, MOCKOJBKY BECh MaTepHall Kypca MIHPOKO
HCIIOJIB3YCTCA MJIA PCUHICHUA IMPUKIAAHBIX 3aa4. HpI/I PEHICHNU PCAJIbHBIX IMPAKTUYCCKUX 3aaa4
yJamuecs — pa3BHBAIOT  HAONIONATENbHOCTh,  yMEHHE  HAaXOJWTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCsi, HMCIOJIB30BAaTh AHAIOTHIO, O0000IIAaTh W KOHKPETU3HPOBATH MpPOOIEMY.
I[e?[TeJH)HOCTI) 10 (1)OpMI/Ip0BaHI/IIO HaBBIKOB PCHICHUA NPUKIAAHBIX 3ada4 OPTraHU3yCTCA B
npolecce N3y4eHHs BCEX TeM Kypca «Asredpa U Hadajla MaTeMaTHYECKOTO aHaH3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B y4eOHOM maHe Ha U3ydeHHe Kypca anreOpsl M Hadal MaTeMaTH4ecKoro aHajIu3a Ha 6a30BOM
ypoBHE oTBoAUTCS 2 yaca B Hezento B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a JiBa
rosa oOy4yenust — 170 gacos.



COJEP/KAHUE YYEBHOT'O KYPCA
10 KJIACC

Yucsia 1 BIYUCTEHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTHYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckrue apoobu. ApudMeTruueckwe Onepanudd ¢ PalMOHAIBHBIMU  YHUCIIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUH. [lpumeHenue apoOeil W MPOLEHTOB JUIS pEIICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U pealbHOM KU3HU.

JleiicTBuTenpHble yncia. PanmoHanpHble M HMppalMoOHAIbHBIE yucia. Apudmernyeckue
orepanuu ¢ JAeHCTBUTENbHBIMU yKciaaMu. [IpubnuxEnHble BHIYMCICHUS, MPAaBUIa OKPYTJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nensiM mnokasareneM. CrannapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHKCTIA.
Hcnonb3oBanue mnoaxonsmed @opmbl 3amucu  ACWCTBUTEIBHBIX UHCEN JUISl  pPEIICHUS
MPaKTUYECKUX 337a4 U IPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. [leficTBus ¢ apudmernyeckuMu
KOpPHSIMHM HATYPAJIbHOW CTETICHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOTO ApryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUYECKUX BhIpaKEeHHH. OCHOBHBIC TPUTOHOMETPHUYECCKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHcTBa. Merton
MHTEPBAJIOB.

Pemenue uensix v IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHre ypaBHEHHMII U HEPAaBEHCTB K PEIICHUI0 MATEMaTHYECKUX 3aJa4 U 3aJad U3
Pa3IMYHBIX 00JaCTel HAYKH U PEaIbHOM JKU3HH.

DyHKUUH U TPaPUKHU

Oyukuus, crnocods! 3aganus pynkuuu. ['paduk Gynkinuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh omnpeaeneHuss © MHOKeCTBO 3HaueHud ¢ynkuuu. Hymu ¢ynkmun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIUS ¢ HaTypaJdbHBIM M IEIbIM TMoOKa3zareieMm. EE cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KOpHs N-0ii cTeneHu.

TpuroHomeTrpuyeckass OKpPYXHOCTb, OIpEAEIEHNE TPUTOHOMETPHUECKUX (DYHKIHMMA
YHUCJIOBOIO apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHMsA  IOCIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEA0BATEIBLHOCTH.

Apudpmernueckass M TeoMeTpHueckas mporpeccud. beckoHeyHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBArOIIEH reOMETpUYECKON MPOrPEeCcCHH.
dopmyna CI0XHBIX NPOLEHTOB. Vcronb30BaHWe NMPOTPECCUM ISl PELUIEHUS PEAbHBIX 3a]ad
MPUKJIIAHOTO XapaKkrepa.



MHoxecTBa U JIOTHKA

MHoxecTBO, ornepanuu Haj MHOXkecTBamH. [{uarpammbl Ditiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anIapara JJisi ONKCAHMUS PEAbHBIX MPOLIECCOB U ABJIEHUW, MPHU
pelIeHuN 3a/1a4 U3 IPYTuX yueOHBIX MPEIMETOB.

Onpenenenue, Teopema, CiaeACTBUE, J0KA3aTEIbCTBO.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOrO mpenmera «MaremMaTHKa» OJKHO OOECIeYrBaTh JTOCTH)KEHUE Ha
YPOBHE CpeaHero ooOmero o0pa3oBaHMs CIEAYIOIMIMX JIMYHOCTHBIX, METANpEeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMgHOCTHBIE PE3yAbTATHI OCBOCHUS IMPOrpaMMbl Y4eOHOTO mpeaMera «MaremaTukay
XapaKTepPU3YIOTCSL:

I'paxraHCcKO€ BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3MIMKM OO0ydYarolmierocss Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOIO OOIIECTBA, MPEACTAaBICHUEM O MaTEeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUH, Npolenyp TpakJaHCKOro o0IiecTBa
(BBIOOpBI, OMPOCHl M TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'pa)KIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOAILIEMY pPOCCUHCKOW MaTeMaTHKH, II€HHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHIMCKMX MAaT€MaTUKOB M POCCUHUCKOM MaTEMAaTHYE€CKOW IIKOJbI, K MCIOJb30BAHUIO ITHUX
TOCTH)KEHUH B IPYrUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBECHHOTO BOCIIUTAHUSA:

OCO3HAaHMEM [TYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoaa; c(HOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NMOBEACHHUS, CBA3AHHOTO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAyKH U JESATEIBHOCTBIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
yCTOMUMBOTO OyAyIIEro.

DcTeTH4ecKoe BOCIIUTAHNUE:!

JCTETHUYECKUM  OTHOLIEHWEM K  MHUpY, BKIHOYas OCTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUuH, PpacCyXJICHHH; BOCHPUUMYHMBOCTBIO K
MaTeMaTUYECKUM aCleKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Du3nYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS MPHUMEHATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
3I0pOBOr0 U Oe30macHOro obpasa *H3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBo€e mHTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN M OTIbIXA, peryisipHas (uzndeckas
aKTHUBHOCTh); (PU3NUYECKOTO COBEPLICHCTBOBAHUS, NMPHU 3aHATUAX CHOPTHBHO-03/I0POBUTEIBHOM
JESITEIbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYZIy, OCO3HaHUEM IIEHHOCTU TPYIOJIIOOMS; MHTEPECOM K Pa3IUYHBIM
cdepam npoecCHOHATBHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKON U e€ MpHUIIOKEHUSIMH,
YMEHHUEM COBEpIaTh OCO3HAHHBIN BBIOOP Oyymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHHIO U
caM000Opa30BaHUIO0 Ha MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTUIO B
pELIEHNH NIPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKOM HaIlpaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:!



C(OPMHUPOBAHHOCTBIO HKOJOTHUECKOW KYJIbTYPHI, MOHUMAHHEM BIMSHHUS COIMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOW CpEAbl, OCO3HAHUEM
ro0abHOTO ~ XapakTepa  OSKOJIOTMYECKHX NpoOJieM; OpHeHTalued Ha  MpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUN Ui pelIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIEH cpeibl, MIaHUPOBAHUS
IIOCTYIIKOB U OLICHKN UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAIOIIEH CPEJIbI.

[HenHOCTH Hay4YHOIO MMO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTUKHU, MTOHUMAaHHEM MaTeMaTHUECKOW HAyKH Kak chepbl
YEJIOBEYECKOMN NEATEIIbHOCTH, ITANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LUBWIN3ALUY;
OBJIAQJICHUEM S3BIKOM MATEMAaTHMKM M MAaTEMaTH4YECKOM KYJIbTYpOH KaK CpPEICTBOM IIO3HAHUSA
MHpA; TOTOBHOCTBIO OCYHIECTBISAITH IIPOEKTHYIO M HCCIEAOBATEIIBCKYH) JIEATEIBHOCTD
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MerTamnpeMeTHBIE pe3yIbTaThl OCBOCHHUS MTPOrPpaMMBbl YI€OHOTO TpeMeTa «MareMaTHkay
XapaKTepU3YIOTCS  OBJAJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSMU,  YHUBEPCATbHOIMU — PecYIsmUGHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmsus, obecneuusarom Gopmuposanue 6a306blx
KOZHUMUBHBIX NPOYECco8 00yuarwmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYICAIOWe20 MUpd,
npUMeHeHUe T02UeCKUX, UCCAe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).

BbazoBrienornyeckueneiicTBUS:

® BBIIBIATH M XapaKTEPH30BATh CYIIECTBCHHbBIC MPHU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXAYy HMOHATHUAMH; (HOPMYIHUPOBATH ONPEICIICHUS MOHSITHH;
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCH(DUKAIIMU, OCHOBAHHUS JUIsi 0000IIeHUs
Y CpaBHEHWsI, KpUTEPUU TIPOBOMMOTO aHAJIH3a,

® BOCIpPUHHMATh, (POPMYIHPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBISBJIATH MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHs B (hakTax,
JIAHHBIX, HAONIOJCHUSX M YTBEPXKJACHUSX; MNpe/ylaratb KPUTCPUHM JUIS BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

e JeNaTh BBIBOJBI C KMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTUBHBIX
YMO3aKITIOYCHUH, YMO3aKIIFOUCHUN TI0 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITENILHO J0Ka3aTelbCTBA MaTeMaTHUECKUX YTBEPKACHUHN (TIpsiMbIe
U OT TPOTHBHOTO), BBICTpaWBaTh AapryMEHTAIMIO, MPUBOJUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

e BBIOMpaTh CHocoO pemieHus y4eOHOW 3aladyu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHus, BeIOUpaTh Hanboee MOIXOASIIUNA ¢ YIETOM CaMOCTOSITENIEHO BBIJIEIEHHBIX
KPUTEPHEB).

bazoBsienccienoBaTensCKUeICHCTBUS:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKH  MHCTPYMEHT  IO3HAHUS;
(dhopMynHupoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOPEUUE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;



MIpOBOAUTL CaMOCTOATCIBHO CHJIaHI/IpOBaHHBIﬁ OKCIICPUMCHT, HCCICAOBAHUC 110
YCTAQaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SBICHHS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MCKIAY 06’b€KTaMI/I, SABJICHUSAMMU, ITPOLCCCAMMU,
CaMOCTOSITENIBHO  (OpMYIHPOBaTH OOOOIIEHNS © BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOIOJCHMSI, UCCIEAOBAHUS, OIECHUBATH JOCTOBEPHOCTh MOJTyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 0000IICHHUIA;

IMPOTHO3UPOBATH BO3MOKHOC PA3BUTHC ITPOLICCCA, 4 TAKIKC BblIBUTATh IMTPCATIOJIOKCHUA
O €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabota ¢ uadopmanmeii:

BBISIBIIATh A€(PUINUTHI MHPOPMAIUH, TaHHBIX, HEOOXOIMMBIX I OTBETAa HAa BOIPOC U
JUIS pEIICHUS 3a]1auH;

BBIOMpATh MHPOpPMAIMI0 U3 HCTOYHUKOB PpA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATHU3UPOBAaTh U WHTEPIPETHPOBATh MH(GOPMAIUIO Pa3IMYHBIX BUJIOB U (hopm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIAT, €€ B  pas3auuHbIX (dopmax,
WJUTIOCTPUPOBATH TpadudecK;

OIICHUBAaTh HAAE&KHOCTh HMHGPOpPMAIUM IO CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvrvie KOMMYyHUKamueHbwle 0elicmeus, 0becnedusaom chopmuposanHocms
COYUANBHBIX HABLIKOE 00YUAIOUWUXCSL.
OO01enue:

BOCIIPUHUMATh U (GOPMYIHPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUSAMU U LIETSIMU
oOlIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y pelIeHUs 3aa4i, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3yabTarT;

B X0/ie 00CYX/IeHUS 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYXIaeMOU TeMbI, IPOOIEMBI,
pelaeMoi  3ajaud, BbBICKA3bIBaTh UJEU, HAICJICHHbIE HAa TIOUCK pPEeIIeHUs;
COMOCTABJIATh CBOU CYXKICHHUS C CYKJICGHUSMU JPYTHX YYacTHMKOB JMajora,
oOHapyXHBaTh pa3JInyhe U CXOICTBO MO3HIINIA; B KOPPEKTHOU PopMme popMyanpoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIIATh PE3YJIbTaThl PEHICHHs 3a7auu, IKCIIEPUMEHTA, UCCIEI0BaHuUs, TIPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3aqad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPUH.

CoTpyIHUYECTBO:

MOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHAMBHUIYaJIbHOM pabOTHI
IpU pEUIeHHH Y4YeOHbIX 3a/ay; NPUHUMATh LEeJIb COBMECTHOH JesTelNbHOCTH,
IUTAHUPOBaTh OPraHM3allMi0 COBMECTHOM paboOThl, pacmpedensTb BHJIbI padorT,
JIOTOBApUBAThCS, OOCY)KIaTh MPOLIECC M pe3yapTaT paboThl; 0000IaTh MHEHHUs
HECKOJIBKUX JIIOZEH;

y4acTBOBATh B I'PYIIOBBIX opMax paboThl (00CyKIeHUs1, 0OMEH MHEHUH, «MO3TOBbIE
LITYPMBI» W HHBIE); BBIMOJHATH CBOIO YacTb pabOThl M KOOPIMHHPOBATH CBOHU
JIEUCTBUS C IPYTUMU YJI€HaMU KOMaH/Ibl; OIEHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOIINH
MPOIYKT 10 KPUTEPUAM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSL.



3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuusaiom hopmuposanue cCMoiCio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOS TUYHOCTIU.

Camoopranuszanus:

COCTaBJIATH IUIAH, AJTOPUTM pEIICHUs 3aJaud, BBHIOMpATh CIIOCOO pEUICHHs C y4ETOM
HUMEIOLUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBaThb U KOPPEKTUPOBATH
BapHAaHTHI PEUICHUN C Y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTpOJIb:

e BJAJETh HABHIKAMHM II03HABATENBHOW pe(IeKcHH Kak OCO3HAaHHS COBEPIIAEMBIX
NEUCTBUM M MBICIUTENbHBIX TPOLECCOB, HX pPE3yAbTaTOB; BIJIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa peHIeHHs MaTeMaTH4ecKO
3a/1a4y;

® [peABHUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU pPEIICHUU 33/1a4l, BHOCUTh
KOPPEKTHUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, TaHHBIX, HalIEHHBIX
OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ylbTaTa IeJId U YCIOBUAM, OOBSCHATH NPUYUHBI
JNOCTHKEHHS] WJIM HENOCTIKEHHUS pPe3ylIbTaTOB JEATENbHOCTH, HAaXOJWUTh OHIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHBI
OcBoenne yyeOHOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO aHalu3a» Ha YpOBHE
cpenHero ooéuero oopa3zoBaHMs J0KHO 00ECHEUNBATh JOCTHKEHHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh MOHATUSIMH: PANMOHATIBLHOE M JCHCTBUTEIBLHOE YHCIO, OOBIKHOBEHHAS H
JeCATUYHAS APOOb, POIIECHTHI.

BrimonHsaTe  apudMeTHUECKHe OIepalid ¢ PAalMOHAIBHBIMH W JCHCTBUTEIBLHBIMHU
YHCIIAMHU.

Boimonuate npuOIMKEHHBIE BBIYMCICHUS, HCIOJB3ys IpaBuia OKPYIJICHUS, [eNaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BHIYHCICHUH.

OnepupoBaTh MOHATHUSIMH: CTEIICHb C IIEJIBIM TOKa3aTejeM; CTaHaapTHas ¢opma 3arucu
JNEHCTBUTENBFHOTO YHCIIA, KOPEHb HATYPadbHOU CTEMEeHU; HUCIOIb30BaTh MOIXOASIIYI0 (opMy
3alUCH ACUCTBUTEIbHBIX YHCEI JUIsl pELIEHUsI MPAKTUYECKUX 3a]1a4 U TPEJICTABIICHUS ITaHHBIX.

OnepupoBaTb MOHATUAMU: CHUHYC, KOCHHYC M TaHI€HC [MPOU3BOJIBHOIO  YIJIa;
MCII0JIb30BATh 3aMKCh TPOU3BOJIBHOTO yIiia Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE (QYHKIIUU.

YpaBHeHHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSAMH: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
HppalMOHAJIbHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeimonHaTe  mpeoOpazoBaHWs ~— TPUTOHOMETPUYECKUX  BBIDQKEHHW W peliarh
TPUTOHOMETPUYECKUE YPABHEHMUS.

BrimonHsaTe mpeoOpa3oBaHus LENbIX, PallMOHANBHBIX U HPPAIMOHATBHBIX BBIPAKEHUN U
peliaTh OCHOBHBIE THUIIBI LIEJIBIX, PAIMOHAIBHBIX U UPPAIIMOHAIBHBIX YPABHEHUM U HEPABEHCTB.



[IpumeHATh ypaBHEHMsI U HEPABEHCTBA Ul PEIIEHHs] MAaTEMaTUYECKUX 3aJad U 3ajad U3
pa3nuYHBIX 00JacTell HAYKHU U PEANbHOM KU3HHU.

MogenupoBaTh peainbHbIE CHUTYallMM Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKCHUS,
YPaBHEHHUS, HEPAaBEHCTBA 110 YCIOBHUIO 3aJauyd, HCCIEOBATh IIOCTPOEHHBIE MOJEIH C
HCII0JIb30BAHMEM anmapara ajareOpsl.

DyHKIUHA U rpaGuKU

OnepupoBaTh MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHusl (PYHKIIUHU, 00JIACTh OTPECIICHUS
¥ MHOXKECTBO 3HaYCHUU PYHKIUH, TpaduK GyHKINH, B3AUMHO OOpaTHbIE (DyHKIIHH.

OnepupoBaTh MOHATUSMH: YETHOCTP W HEYETHOCTh (YHKIMH, HYIW (QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A7 peLIEHUS] ypaBHEHUI.

Crpoutb ¥ yMTaTh rpauku JUHEHHOW (QYHKUMHU, KBaJIpaTUYHOW (PYHKIUHU, CTETIEHHON
(YHKIMH C LEIbIM OKa3aTEeJIEM.

Hcnonws3oBath rpaduku QyHKOUE U1 MCCIEAOBaHUS MPOIECCOB M 3aBUCUMOCTEH IMpH
pElIeHnH 3a/la4y U3 JAPYruxX y4eOHBIX MPEeIMETOB M pealbHOM KU3HU; BBIpaXKaTh (opMyiaaMu
3aBUCHUMOCTHU MEX]Ty BETMYHHAMHU.

Hayana maTteMaTH4ecKoro aHajaim3a

OnepupoBaTh MOHATHSAMH: IOCIIEIOBATEIILHOCTh, apudmMeTnyeckass U TreoMeTpUYecKast
IIPOTPECCHUHN.

OnepupoBaTh NOHATHIMHU: OECKOHEYHO yOBbIBarolIasi TeOMETpUUEcKasi Iporpeccusi, Cymma
OCCKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3ajaBaTh MOCIEI0BATEIBHOCTH PA3JINYHBIMU CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIENOBATEIBLHOCTEH M MPOTPECCHI ISl PELICHUS PEATbHBIX
3a/1a4 NIPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh NOHATUAMH: MHOXKECTBO, ONI€pALIMK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Uil ONUCAaHUs PEAJIbHBIX IIPOLIECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 JIPYTruX y4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUAMU: ONIPENEICHHUE, TEOPEMA, CIEACTBUE, TOKA3ATEIbCTBO.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KounuyecrBouyacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB 1 (ungpossbie)
n/ Bcer | KonTpoJibHbiepado IIpakTnuyeckuepado
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1| 0 ThI ThI CBI
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JNEUCTBUTEILHBIX YHUCEI. 14 1
PanmonanbHpIeypaBHEHHS U HEPABEHCTBA
9 Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
roKasaresemM
3 ApubmMeTnuecknii KOpeHb N—0i CTEIECHHU. 18 1
WppanmonanbHbleypaBHEHHSI U HEPaBEHCTBA
4 DopMYIBITPUTOHOMETPUU. T pUroHOMETpHYE 99 1
CKHE ypaBHEHUS
5 [TocnenoBaTeIbHOCTH U IPOTPECCUH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBouacon
n | Temaypoka Be Konrponsmsie | TpaxTiueckie HMaraun3zy DJieKTpoHHbIeIIUPPOBLIEOOPa3OBA
YeHHus1 TeJIbHbIEPECYPChI
/ ero | padoThbI padoThI
|
MHO3K€eCTBO, ONepaIuy HaJl

1 MHOXecTBaMH. [lnarpamMmpl 1 04.09.202
Diinepa—Benna 3
PammmonansHEBIe UnCHA.

5 OOBIKHOBEHHBIC U JICCITUIHBIC 1 06.09.202
poOH, IPOLIEHTHI, 0ECKOHEUHBIE 3
MepUOANIECKUE APOOH
ApubmMeTrnueckue orneparuu ¢

3 palMoHAIbHBIMHM YUCIIAMH, 1 11.09.202
peoOpa3oBaHUs YHCIOBBIX 3
BBIpOKCHUI
[Ipumenenue npobeii u
MPOIICHTOB JIJISl PEILICHUS

4 MPUKIIAHBIX 33J1a4 U3 Pa3InYHbIX 1 13.09.202
oTpacJeil 3HaHuM 1 pealbHOU 3
KU3HU
[Tpumenenue apooeit u
MIPOLIEHTOB ISl PEIICHHS

5 MPUKJIIAHBIX 33/1a4 U3 Pa3InYHbIX 1 18.09.202
OTpaciiel 3HaHUM U pealbHOU 3
KU3HU




JlelicTBUTENbHBIE YHCIIA.

6 Paunonansubie u 20.09.202
MpparroHAIbHBIC YHCIIA 3
ApupmeTrueckue onepaum ¢

7 - 25.09.202
JeWCTBUTEILHBIMU YHCIIAMHU 3
[TpuGnmKEHHBIC BEIYNCIICHHS,

27.09.202

8 MpaBHJIa OKPYTIICHUS, IPUKHUIKA 3
OIICHKA PE3yJIbTaTa BIYUCICHUI
ToxnecTBa u

9 02.10.202
TOXKIECTBEHHBICTIPEOOPa30BaAHUS 3

10 YpaBHeHHE, KOPEHbYPaBHEHUS 04.10.202

3
Hepagenctso,

11 09.10.202
pelIeHUeHEepaBeHCTBA 3

12 MeToauHTEpBaIOB 11.10.202

3
Pemenue uensix u 1poOHO-

13 | pauMoHaNbHBIX ypaBHEHUN U 16.10.202
HEPABEHCTB 3
KonTponpHast paboTa o Teme

14 N{HO)KGCTB& paloHaNbHBIX U 18.10.202
JeWCTBUTENBHBIX YUCEIT. 3

PaI_II/IOHaJ'ILHLIeypaBHCHI/I}I u




HEpaBEHCTB"

OyHKIMSA, CIIOCOOBI 3a1aHus

15 ¢dbyHaky. B3auMHo oOpaTHbIC 23.10.202
GbyHKITIH 3
I'padux Gpynkmun. O6macTh
OTIpE/ICIICHUs] © MHOYKECTBO

16 3HA4YCHHUI (YHKIUH. 25.10.202
Hymadynkimm. 3
[TpoMexyTKH3HAKOTIOCTOSTHCTBA

17 | Yérubie u HeuETHBIEDYHKIIUU 08.11.202

3
CreneHs C 1eTbIM TOKA3aTEeIeM.

18 CrannapTtHas (hopma 3armcu 13.11.202
JeWCTBUTENILHOTO YHCTIa 3
Hcnonp3oBanue moaxomsiiei
(hopMBI 3aITUCH JIEHCTBUTEIBHBIX

19 YUCEI JIJIS PEIICHUS 15.11.202
MPaKTUYECKUX 33734 U 3
MIPE/ICTaBJICHHSI TAHHBIX
Crenennas pyHKIUS C

oo | HATYPAIbHBIM H”ueJUiIM 90.11.202
nokazatenem. E€cBoiicTa n 3
rpaduk

21 Apnv(pMeTquCKHﬁKopeHbHaTypan 99 11.202
bHOWCTENEHN 3

22 ApupmeTnuecKkuiKopeHbHaTypa




BHOMCTENEHU

27.11.202
3

CoiicTBa apuMeTHIecKoro

23 y 29.11.202
KOPHS HATypaJIbHON CTEIIEHU 3
CpoiicTBa apu(pMETUYECKOTO

24 . 04.12.202
KOPHS HATypaJIbHON CTEIEHU 3
CaoiicTBa apu(pMETUYECKOTO

25 y 06.12.202
KOPHS HATypaJIbHON CTEeHH 3

26 JleiicTBus C ayjnq)MeTquCKHMH 11.12.202
KOPHSMH N—OU CTECIICHH 3
JleiicTBus ¢ apuMeTHIESCKUMHU

27 . 13.12.202
KOPHSMH N—OM CTEIICHH 3
JlelicTBus ¢ apuMeTHIESCKUMHU

28 . 18.12.202
KOPHSIMH N—OM CTENIEHU 3
JleicTBus ¢ apupMETHIECKUMU

29 . 20.12.202
KOPHSIMH N—OM CTENIEHU 3

30 Hencrtus ¢ a]i)I/I(bMeTI/I‘{eCKI/IMI/I 95 12.202
KOPHSIMH N—OM CTETNIEHH 3

31 Pemenue nppannoHanbHbIX
YPaBHEHUI U HEPABEHCTB 27.12.202




Pemenue nppannoHanbHbIX

32 . 08.01.202
YPaBHEHUI U HEPABEHCTB 4

33 Pemrenne IilppauHOHaﬂLme 10.01.202
YpaBHEHUI U HEPABEHCTB 4

34 Pemrenne I:IppauHOHaJILHLIX 15.01.202
YpaBHEHU U HEPABEHCTB 4

35 Pemrenne I:IppauHOHaanHx 17.01.202
YpaBHEHMI U HEPABEHCTB 4

36 CaoiicTBa u rpaduk KOpHS N-0H 99 01.202
CTENEeHU

4

37 CaoiicTBa u rpaduk KopHs N-oif 94.01.202

CTENEeHU
4

KonTponpHast pabota o Teme
"Apudmerndeckuii KOpeHb N—oi

38 CTETICHH. 29.01.202
WppanmoHansHbleypaBHEHUS U 4
HepaBeHCTBA"

39 CuHyc, KOCHHYC U TaHTE€HC 31.01.202
YKCIIOBOTO apryMeHTa 4

40 CuHyc, KOCHHYC U TaHTE€HC




YUCJIOBOI'O apryMeHTa

05.02.202
4

ApKCUHYC, apKKOCHUHYC U

41 07.02.202
ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa 4
42 ApKCHHYC, apKKOCHHYC U 12.02.202
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa 4
Tpuronomerpuueckas
43 OKPYXXHOCTb, OIIPEJICICHIE ) 14.02.202
TPUTOHOMETPUUYECKUX (PYHKUINN 4
YHUCJIOBOTO apryMEHTa
Tpuronomerpuyeckas
m OKPY’KHOCTB, OIIPENICTICHHUE ) 19.02.202
TPUTOHOMETPUUYECKUX (PYHKIIHIA 4
YHCIIOBOI'O apryMeHTa
45 OCHOBHBIETPUTOHOMETpUYECKHED 21.02.202
OPMYJIBI
4
46 OCHOBHBIETPUTOHOMETpUYECKHED 26.02.202
OpMYJIBI
4
47 OCHOBHBIETPUTOHOMETpUYECKHED 28.02.202
OpPMYJIBI
4
48 OCHOBHBIETPUTOHOMETpUYECKHED 04.03.202

OpMYJIBI

4




[Ipeobpa3zoBaHUETPUTOHOMETPUYE

49 . 06.03.202
CKUXBBIPAKCHUN 4
50 Hpeo6pa3OBaHI/IU€TpI/IFOHOMeTpI/IIIe 11.03.202
CKUXBBIPAKCHUN 4
IT
51 p606p33OBaHI/IueTpI/IFOHOMeTpI/IIIC 13.03.202
CKUXBBIpaXCHUN 4
59 Hpeo6pa3013aHHUeTpHFOHOMeTque 18.03.202
CKUXBBIpaXECHU 4
53 Hpeo6p33OBaHI/IveTpI/IFOHOMeTpI/I‘Ie 20.03.202
CKUXBBIPOKCHHH 4
P
54 eH_IeHI/ieTpI/IFOHOMCTpI/I‘ICCKI/IX}’p 01.04.202
aBHEHUH
4
55 PeHleHI/ieTpI/IFOHOMeTpI/I‘IeCKI/IX}’p 03.04.202
aBHEHUH
4
56 PemeHHVeTpHFOHOMeTqueCKI/Ixyp 08.04.202
aBHEHUU
4
57 PeH_IeHI/ieTpI/IFOHOMeTpI/I‘{eCKI/IX}’p 10.04.202
ABHEHUI
4
58 PelienneTpuroHOMeTpUYECKUXYp




aBHEHUU

08.04.202
4

PemrenneTpuroHOMeTpUYECKUXYp

59 . 10.04.202
ABHCHMI A
KonTposabHas pabora no teme
60 "®opMyIBl TPUTOHOMETPHH. 15.04.202
TpuronomerpuueckrueypaBHeHUs " 4
ITocieqoBaTenbHOCTH, CIOCOOBI
61 3aIaHMs TI0CIEA0BATEILHOCTEH. 17.04.202
MoHOoTOHHBIE 4
MOCJICI0BATEILHOCTH
Apubmernueckas u
reoMeTpHuYIecKasi IPOTPECCHH.
62 Hcnons3oBanme mporpeccuu ist 22.04.202
pelieHus peabHbIX 3a71a4 4
MPUKIIATHOTO XapakTepa
beckoneuHo yoObIBarorast
63 reoMeTpHuuecKasi IpoOrpecCHs. ) 94.04.202
CyMMa 6eckOHEUHO yObIBaOLIEH 4
T€OMETPHUYECKOM MPOTPECCUU
64 PopMynacI0KHBIXITPOLIEHTOB 29.04.202
4

65 DopMynacI0KHBIXIIPOLIEHTOB 06.05.202
4

66 O0001enue, cucTeMaTH3 LM




3HAHMI 33 KypC areOpbl 1 Havyall 08.05.202
MareMaTuieckoro aHaimsa 10 4
KJjlacca

67 HroroBaskoHTpoIbHASIpAOOTA 1 13.05.202

4

O0006111eH1E, CHCTEMATH3ALIMS

68 3HAHMM 3a Kypc anredpbl U Hayall 1 15.05.202
MareMaTuieckoro aHaimsa 10 4
KJlacca

OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 17151 YYEHUKA

Anrebpa u Hauana MareMaTudeckoro aHanusa 10 kiacc 6a30Bbli ypOBEHb. ABTOPBI:
A.T''Mep3nsk, [1.A. Homuposckuii, B.b. Ilonouckuii, M.C. SIkup, Benrana-I"pad

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

MaremaTuka: anredpa v Hayaja MaTeMaTHIecKOTo aHanu3a. Anredpa U Havana
MaTeMaTH4ecKkoro aHaiusa. bazoBsiit ypoBeHb: 10 kinacc: yueoHoe nmocoodue / A. I'. Mep3isk,
J.A. Homuposckuii, B. b. [lononckwuii u nip.; mox pen. B. E.Ilogonsckoro.- 4-¢ u3m.,
crepeotur. — M.: Benrana — I'pad

Maremaruka: anreOpa 1 Hadajla MaTeMaTHYECKOTO aHalu3a, reomeTpus. AnreOpa 1 Hayaa
MaTeMaTH4ecKkoro aHanmu3a. ba3oBeiil ypoBeHb: 10 knacc: meroaumueckoe mocooue / E. B. bByiko,
A.T. Mepansik, B. b. [lononckuii, M. C. Slkup. — M.: Benrana-I'pad

Maremaruka: anredpa 1 Hayajla MaTeMaTHYECKOTO aHallu3a, reomeTpus. Anredpa v Hayana
MaTeMaTH4eckoro aHanusa. ba3osbiit ypoBenb: 10 kiacc: 1uaakTHUeCcKHe MaTepHalibl: locodue
JUTsl ydarmmxcs o0rieo0pa3zoBarenbHbix opranuzarmii / A. I'. Mepzimsix, I.A, B. b. Ilomoncknii
E. M. PabunoBu4, M. C. Sxup— M.: Benrtana — I'pad

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
http://www.edu.ru

http://www.school.edu.ru

https://ege.sdamgia.ru/
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