JenaprameHT 00pa3oBaHus U Hayku TIOMEHCKON 00jacTu

JlenaprameHT 00pa3oBaHus AAMUHHUCTpaLK ropoja TromeHu

MAOY COIII Ne 48 ropona Tromenu

VYTBEPXJIEHO

npuka3zom nupekropa MAOY COII Ne48
ropoja TromeHu

ot 31.08.2026 Ne 63

PABOYA I IIPOTPAMMA I10 AJITEBPE 1 HAUAJIAM MATEMATUYECKOI'O AHAJIU3A. [TPO®UJIBHBIN YPOBEHbD
CPEJHEI'O OBIIEI'O OBPA30OBAHMA (10-11 knacc)

Cpok ocBoeHus — 2 rojia

r. Tromens, 2026



IHOACHUTEJIBHASA 3AIINCKA

Pabouvas mporpamma mo anredpe W HavajgaM MaTeMaTHYeCKOTo aHanu3a (mpoduIIbHBIN
ypoBenb) st 10-11 xmaccoB sBISIETCS COCTABHOM YacThIO OCHOBHOHM 00pa3oBaTeilbHOU
nporpammsl cpeaHero oomiero oopazopanus (OOIT COO) MAOY COIII Ne 48 ropona Tromenu
U COCTaBJIEHA Ha OCHOBE:

1. ®enepanpubiM 3akoHOM «O0 0oOpazoBaHuu B Poccuiickoit deneparum» Ne 273 - @3
(B meMcTBYIONICH peaKIIim)

2. ®enepalbHBIM TOCYAApCTBEHHBIM OOpPa30BAaTEIbHBIM CTAHAAPTOM CPEIHETr0o OOIIero
o0pa3oBaHusl, yTBEpKAECHHBIM Ipruka3zoM MunoopHayku ot 17.05.2012 Ne 413 (B neiicTBytomiei
peIaKInn).

3. Ilpukazom MunucrepctBa npocsemenust Poccuiickoii @enepanuu ot 12.08.2022 Ne 732
«O BHeceHMM U3MEHEHUN B ¢eaepanbHbIi TOCYAAPCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT
cpemHero oOmero oOpa3oBaHMSA, YTBEP)KACHHBIA NpuKazoM MuHHCTEpCTBA 00pa3oBaHHA U
Hayku Poccuiickoit @enepaunn ot 17 masg 2012r. Ne413».

4. Ilpukazom Munnpocsemienuss Poccun ot 18.05.2023r. Ne 371 «OO6 yTBepkaeHUU
benepanbHON 00pa30BATENBHOM MIPOrPAMMBI CPEAHETO 001Iero 00pa3oBaHUsI.

5. Ilpuxazom MunucrepctBa npocselieHust P® «llopsiiok oprannzanuy U OCyLIECTBICHUS
0o0pa3oBaTeNbHON JESITENPHOCTH IO OCHOBHBIM 00I1€00pa3oBaTeNbHBIM MpOrpaMMaM -
00pa3oBaTeNbHBIM MPOrpaMMaM HavyaJdbHOTO OOIIEr0, OCHOBHOTO OOINETO W CPEIHEro OOIIEro
o0Opa3oBaHMs, YTBEPKISHHBIH NpHuKa3oM MuHHCTEepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®enepauun ot 22.03.2021 r. Ne 115» (B neficTByroIIEl pelakLIuNn);

6. Ilpukazom Munnpocsemenusi Poccun ot 09.10.2024 Ne 704 « O BHeceHHH U3MEHEHUH B
HEKOTOpbIE MNpHKa3bl MunHucTepcTBa mpocsenieHuss Poccuiickon ®enepanuu, Kacaromuecs
denepanbHbBIX 00pa30BaTENBHBIX MPOTPAaMM HAdaJbHOTO OOIIEr0 OOpa3oBaHMs, OCHOBHOTO
0011ero 00pa3oBaHUs U CPETHETO O0IIEero 00pa3oOBaHUNY,

7. Ilpukaz Munnpocsemienus Poccuu ot 08.10.2025 N 729 "O BHeceHMM H3MEHEHUH B
HEKOTOphle MpHKa3bl MuHucTepcTBa mpocBemieHus Poccuiickoit depepanuu, Kacarommecs
denepanbHbIX 00pa30BaTENbHBIX IMPOTPAaMM HaydajdbHOro oO0IIero oOpa3oBaHMs, OCHOBHOTO
o01ero oOpa3oBaHus U CPEeTHEro 00Iero oopasoBaHus"

8. Ipukaz Munnpocsemnieanss Poccun Ne 808 ot 10.11.2025 «O BHeceHHHM W3MCHECHHU B
HEKOTOphle MpHKa3bl MuHHUCTepcTBa mpocBemeHus Poccuiickoit dexepanuu, Kacarommecs
dbenepaibHBIX 00pa30BaTENBHBIX MPOTPAMM HAYaJIBHOTO 00Imero oOpa3oBaHHs, OCHOBHOTO
0011ero 00pa3oBaHUs U CPETHETO OOIIETO 0OPa30BaAHUSD.

9. YcraBom MyHUIMIIaTHHOTO aBTOHOMHOTO 00Opa30BaTENBHOTO YUPEKICHUS CpeIHEH
obmieoOpaszoBarenpHoil mKONIbI Ned48 ropoma Tromenun umenu I[eposs Coserckoro Corosza
Jmutpus Muxaiinosuua KapOsrmesa (nanee MAOY COII Ne48 ropona Tromenn).

10. Konmenmuu pa3BuTHS MaTemMatuueckoro obOpasoBanusi B P® (Pacmopspkenue
[TpaButensctBa PD o1 24.12.2013 No 2506-p);

11. IIporpamma Bocriutanuss MAOY COIL Ne48 ropona Tromenu;

12. Yyeonoro mmana MAOY COII Ne48 ropona Tromenwy;

13. TMonoxenusst 0 paboymx MporpaMMax ydHuTeJedl Mo oOpa3oBaTeIbHBIM MpOrpaMMa,
yTBepxkaeHHoro npukazoMm MAOY COII Ne48 ropoma Tromenu (JlelicTByromasi peaKiius)

14. PabGoueii mporpaMMbl cpenHero obmero odpazoBanus "Marematuka' yriryOJIeHHBIN
ypoBess (s 10-11 kimaccoB 001meo0pa3oBaTenbHBIX opranu3anmii), 2025 r.

Jlnist peanu3anuy MporpaMMbl UCIIOJIB3YIOTCS YIeOHUKH yUeOHBIX JIMHUH: MaTtemaruka:
anreOpa ¥ Havaja MaTeMaTUYECKOTO aHalln3a, TeoMeTpus. Anredpa v Hayalla MaTeMaTHIECKOTO
anamu3a. 10-11 kmaccel: 6a30BbIi U yrayOneHHblii ypoBau: yuebuuk /111. A. Amumos, FO. M.
Konsirun, M. B. TkauéBa — M.: [Ipocsemienue, 2023 r.
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OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A»

VY4eOHblii Kypc «AnreOpa M Hayalla MaTeMaTHUYECKOTO aHAIM3a» SIBISETCS OJHUM U3
HauOoJiee 3HAYUMBIX B IpOrpamMme cpeaHero oOmiero oOpa3oBaHUs, IMOCKOJBbKY, C OIHOM
CTOPOHBI, OH O00€CIeYMBAET HMHCTPYMEHTAIBHYIO 0a3y JUIi HW3yYeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHBI, (OPMHUPYET JOTHYECKOEe U aOCTPaKTHOE MBIILICHUE
o0yyaromuxcss Ha ypOBHE, HEOOXOIUMOM JIsi OCBOCHHMS HMH(OPMATHKH, OOIIECTBO3HAHMUSA,
UCTOPUH, CIOBECHOCTH M JPYrMX JUCHUIUIMH. B pamkax maHHOrO y4eOHOro Kypca
oOyJaromuecsi OBJIAJCBAIOT YHHBEPCAIBHBIM  SI3BIKOM  COBPEMEHHOM HayKH, KOTOpas
bopMyIUpyeT CBOU JOCTIKEHUSI B MAaTEMaTHIECKOM opme.

YueOHblii Kypc anreOpbl M Hadadl MaTeMaTUYeCKOTO aHajdu3a 3aKIaJblBaeT OCHOBY IS
YCIIEUIHOTO OBNQJICHUS 3aKOHAaMHU (DU3MKHM, XWMHH, OWOJIOTHH, TIOHHUMAHUS OCHOBHBIX
TEHJIEHIMI pa3BUTHSI PKOHOMHMKH M OOILECTBEHHOW >KM3HU, TO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJB30BaTh UX JUIS
JanpHeimero oOpa3oBaHUS W B TOBCEJHEBHOM kM3HM. B TO ke BpeMs OBIajgeHHE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYECKOTO aHalu3a
pa3BUBAa€T yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JI0Ka3bIBAaTh
YTBEPXKIEHHUS C TIOMOIIBI0 MHIYKIMHA U PACCYKAATh JETYKTUBHO, UCTIOIB30BATh 0000IIEHUE U
KOHKpETH3aI1Io, a0CTparupoBaHUE U aHAIOTHI0, (OPMHUPYET KPEaTHUBHOE U KPUTHUECKOE
MBIIICHHE.

B xome m3yueHus ydeOHOro Kypca «Anredpa ¥ Hadala MaTeMaTHYECKOTO aHAIN3a»
oOydaromiyecss MOJMydaloT HOBBIM ONBIT PEIICHUS MPUKIATHBIX 3a7a4, CaMOCTOSTEILHOTO
MOCTPOCHUS MaTEeMaTHUYECKHX MOJIeJe pealbHbIX CUTYyallMil, WHTEPIPETAlHUU MOJyYEHHBIX
peLIeHNH, 3HAKOMATCS C IpUMEpaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpoJie, HAyKe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMAaTHIECKUMHU OTKPBITHSIMH U MX aBTOPAMHU.

VY4eOHblii Kypc 00JagaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MMOTEHLHATIOM, KOTOPBIN
peanu3yeTcss Kak udepe3 ydeOHbId MarepHall, CHocoOCTBYIOLUN (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M 4epe3 crHeunpuky y4dyeOHOM  JeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTENBHON  KOHIIGHTPAIMM ~ BHUMAHHS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTYYEeHHBIN pe3yibTar.

B ocHoBe Meromuku oOyueHHs anreOpe M HayajlaM MaTEeMaTHYECKOTO aHaju3a JIECKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4YeHUsI.

B cTpyktype yueOHoTO Kypca «Anredpa u Hayajga MaTEMaTHYECKOTO aHAJIN3a) BBIICIICHbI
CIIEIyIOIINE COJEpPKaTeIbHO-METOANYECKHE JIMHUU: «YHcna U BbIUMCICHUSD», «DYHKIMH U
rpadukm», « YpaBHEHUS U HEpaBEHCTBa», «Hadana MatemaTideckoro aHanm3a», « MHOKeCTBa U
JoruKa». Bce OCHOBHBIE cONEpKATeIbHO-METOJANYECKHE JHHUU HM3y4YaroTCsl Ha MPOTSDKEHUH
JBYX JIET 0Oy4YeHHs Ha YpOBHE CPEIHEro OOIIero oOpa3oBaHMs, €CTECTBEHHO IOTOIHSS IPYyT
JIpyra U TIOCTEINIEHHO HACHIIIAsACh HOBBHIMH TeMaMu U pasznenamu. JlaHHbIM ydeOHBIH Kypc
SBIISICTCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX IUCIUIUIMH, TaKUX Kak anreOpa, TPUTOHOMETpPHsS, MaTeMaTHYECKUA aHaln3,
TEOpHsi MHOXECTB, MaTeMaTHyeckas jormka u apyrue. [lo mepe Toro kak oOydarommecs
OBJIaJieBalOT BcE Oosiee MIMPOKMM MaTeMaTHUYECKHUM ammaparoM, y HHUX IOCJIeI0BaTebHO
dopMHpyeTCs U COBEPIIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHUYECKyI0 MOJeNb peaJbHOMN
CUTYyalluH, TMPUMEHATh 3HAHMA, TOJYYEeHHBIC TMPU HM3YYCHHUU Y4eOHOTO Kypca, AJIsi peIIeHUs
CaMOCTOSITENIbHO C(OPMYIMPOBAHHOW MaTeMaTHYEeCKOW 3ajjaud, a 3aTeM HHTEPIPETHPOBATh
CBOH OTBET.



ConepxxaTenpHO-MeToAMYecKass  JMHUSA  «Yucna M BBIYUCICHHS»  3aBeplIaeT
(dbopMHpOBaHNE HABBIKOB HCIIOJNB30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOE OBLIO HA4YaTo Ha
YPOBHE OCHOBHOTrO 00miero oOpasoBanus. Ha ypoBHe cpenHero obmiero oOpasoBaHHs 0coboe
BHUMaHHE yJAeIIeTcsl (OPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX BBIYMCICHUH, BKIIOYAIOMINX B
ce0s1 MCIIONb30BaHUE PA3IMYHBIX (POPM 3alUCH YHCIa, YMEHHE JIelaTh MPHUKHUJKY, BBIIOIHATH
npuOIMKEHHBIE BEIYMCIICHUS, OLEHUBATH YMCIIOBBIE BBIPAKEHUS, pab0TaTh ¢ MAaTEMAaTHIECKUMHU
KOHCTaHTaMH. 3HaKOMbIE OOyYaroIMMCS MHOXKECTBAa HATYPaJbHBIX, LENBIX, PAMOHATBHBIX H
JIEUCTBUTENBHBIX YHUCEN JOMOIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX 4Hced. B KakaoMm u3 3Tux
MHOXECTB paCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIelM(pUUECKHe 3a/1a4l U ONEpAIMH: JIeJIeHUe
HAIIEJIO, ONEepUPOBAaHME OCTAaTKAaMM Ha MHOXECTBE IIENIBIX 4YHCEJ, O0COOble CBOWCTBA
pPalMOHATBHBIX M MPPALMOHATIBHBIX YHCEN, apu(METHYECKHe OIEpaluy, a TaKKe W3BJICUCHHUE
KOpHS ~ HAaTypaJIbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  bmaromaps
[OCJIEIOBATEIbHOMY  PAacUIMPEHHIO Kpyra MCIOJb3yeMbIX YHCET M 3HAKOMCTBY C
BO3MOKHOCTSIMH UX TIPUMEHEHUS ISl PELICHUS PA3IMYHBIX 3a7a4 (OPMHUPYETCs IPEACTaBICHNE
0 eIMHCTBE MAaTEeMaTHKH KaK HAyKU M €€ POJIM B TIOCTPOCHNHU MOJIENIEH peabHOro MHUpa, MINPOKO
UCTIONIB3YIOTCS] 0000IIEHHE U KOHKPETH3alIHS.

Jluans «YpaBHEHUS M HEPABEHCTBA» pPEANM3yeTcs Ha NMPOTSHKEHWH BCEro OOydeHHs Ha
YpOBHE cpemHero ooOmiero o0Opa3oBaHuUs, TOCKOJIBKY B KakaoM pasnene Ilporpammer
IPETyCMOTPEHO PELICHNE COOTBETCTBYIOIINX 3a7ad. B pesynpraTe oOyuaromuecs OBaIeBaioOT
pa3IMYHBIMM ~ METOJaMM  peIleHHs palMOHANbHBIX, HPpALMOHAIBHBIX, [OKa3aTeIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKHX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3a/ad,
cozepkaiux rmapameTpsl. [lodydeHHbIe yMEHHS IIUPOKO HCIHOIB3YIOTCS IPH HCCIIEIOBAHUH
(GYHKIWH C TOMOIIBIO TPOU3BOIHON, IPY PEIICHUN MPHUKIIAIHBIX 337249 U 3a]ad Ha HAXOXKICHUE
HanOONBIIMX ¥ HAMMEHBINHNX 3HAYeHUH QyHKIMU. [[aHHas copepiKaTenbHas JIMHUS BKIIOYAeT B
cebs Tarke (GOopMHpPOBaHME YMEHUH BBINONHATH pacuéThl Mo (opmynam, mpeodpa3zoBaHuUs
palMOHABHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHH, a TaKKe BBIPAKEHHH,
colepXKammx creneHn u Jorapudmel. braromaps wm3ydeHMro anreOpamdecKoro Martepuala
NPOUCXOIUT JalibHEWIIee pa3BUTHE AaNTOPUTMUYECKOTO UM aOCTPAKTHOTO  MBIIUICHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKM JEAYKTUBHBIX PACCYKICHUN, pabOThI ¢ CUMBOJIbHBIMU
dbopmamu, TpeACTaBICHNsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJ/IC PABEHCTB M HEPABEHCTB.
AnreGpa npeanaraet 3pQEeKTUBHBIE HHCTPYMEHTHI /ISl PEIICHHS TPAKTUIECKUX U €CTECTBEHHO-
Hay4YHBIX 3371a4, HATJIAJHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopnepxatenbHo-MeToanYeckast TUHUS «DYHKIMU U TpaQUKH» TECHO NeperuieTaeTcs ¢
OPYTUMH  JIHHUSMH ~ y9e0HOTO  Kypca, IOCKOJIBKY B KAaKOM-TO  CMBICIE — 3amaéT
MOCJICIOBATEIHOCTh ~ M3Y4YCHUS  Marepuana. l3ydeHune  CTENEHHOW, IOKa3aTesbHOM,
JOTapu(PMHUECKON M TPUTOHOMETPUUECKUX (DYHKIIHI, UX CBOMCTB M IpaMKOB, HCIIOIb30BaHHE
GYHKUMR U pelieHust 3a7ad U3 JAPYyTuX Y4eOHBIX NPEJAMETOB M pPEANbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKUM aHAJIHM30M, TaK M C pEHICHHEM YpaBHEHWH W HepaBeHCTB. [lpu
3TOM OONbIIOE BHUMaHHE yJensercss (OPMHUPOBAHUIO YMEHHUsS BBIpakaTb (OpPMyJIaMH
3aBHCUMOCTH MEXAY Pa3TUYHBIMU BEIMYMHAMH, HCCIEI0BATH MOJyUYeHHbIE (DYHKIUH, CTPOUTH
ux rpadpuku. Marepuan 3TOH cojep:KaTelnbHOM JIMHUM HalleJeH Ha pa3BUTHE YMEHMH U
HaBBIKOB, IMO3BOJISIOMIMX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B pa3MyHON (opme:
aHAJIUTUYECKOH, Tpaduueckoi u cnoBecHOW. Ero wn3yueHwe CHocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHUsS,  CIIOCOOHOCTM K  OOOOIIEHMI0O W KOHKPETH3aIUH,
HCITOJIB30BAHUIO AHAJIOTHH.



ConepxatenpHas auHUs «Hadana mareMaTHuecKoro aHajan3ay MO3BOJISIET CYIIECTBEHHO
pacmMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK M MPUKIATHBIX 33714, JOCTYIHBIX 00yJaromumcs,
TaK KaK y HUX HOSBIISIETCS BO3MOXXHOCTb CTPOHUTH I'PaMKU CIOXKHBIX (DYHKIHHA, OTPEAEISATh HX
HauOONbIINE ¥ HAaNMEHBIINE 3HAYCHUs, BEIYMCIATH IUTOMany Guryp u oObEMBI Tell, HAXOANUTh
CKOPOCTM U YCKOpEeHMs TmpoueccoB. J[laHHas conaepkaTelnbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH TIIOCTPOEHHUSI MAaTEeMaTHYECKHMX MOJeNIel peaNbHbIX CHTyalHud, IT03BOJISAET
HAaXOJWTh HAWIy4Yllee pEIICHHE B TPHUKIAAHBIX, B TOM YHCJIE COIMATbHO-?)KOHOMHYECKHUX,
3ajjayax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTMYEeCKOI'O aHajlu3a CIOCOOCTBYET pa3BUTHIO
abCTpaKTHOrO, (OPMABHO-IOTUYECKOIO U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMATHKH B HayKe, TEXHUKE B HCKyccTBe. OOydarommecs
Y3HAIOT O BBIJAIOUINXCS pe3yIbTaTax, MOJYyUYCHHBIX B XOJE Pa3BUTHSA MAaTEeMaTHKH KaK HayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToANYEeCKass JMHUA «MHOXecTBa M JIOTMKa» BKJIIOYaeT B cels
DJIEMEHTBl TEOPUHM MHOXKECTB M MATEeMaTH4eCKOH JIOTMKU. TeopeTHKo-MHOKECTBEHHBIC
IPE/ICTaBICHNS MPOHU3BIBAIOT BECh KypC IIKOJBHOH MaTeMAaTHKH M IpeJIaraloT Hamooiee
YHHMBEPCAJIbHBIN $I3bIK, OOBENMHSIOMMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHIOKEHHH, OHM
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIMIUIMHBI U UX MPHIIOKEHHS B eAuHoe 1eioe. [Toaromy
BaXHO JIaTh BO3MOXXHOCTH OOYydalolIeMycCsl TOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBPEMEHHOM MAaTEeMAaTHKH M HCIIOJIB30BaTh €ro JUIl BBIPAKEHUS CBOMX MbICiel. [lpyrum
BaXXHBIM IMIPU3HAKOM MaTEeMAaTUKU KaK HAyKU cJelyeT NMpPU3HATh CBOWCTBEHHYIO € CTpOrocTh
00OCHOBaHMH ¥  CJIEJOBAaHHE ONPEACIEHHBIM MpaBWJIaM IIOCTPOCHUS  JIOKAa3aTeNbCTB.
3HAKOMCTBO C DJIEMEHTAMH MAaTeMaTHYECKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBIIUICHHUST 00YYafOIIUXCsl, TIO3BOJISIET UM CTPOHUTH CBOHM PACCY)KICHHS Ha OCHOBE JIOTHYECKHX
npaBuil, GOpPMHUPYET HABBIKU KPUTHYECKOTO MBILIICHUSI.

B yue6HOM Kkypce «AureOpa M Hayaja MaTEeMaTHYECKOTO aHajIN3a» IPHCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJAEIMPOBAHMSA, KOTOPHIE  NPU3BAaHBI  CIIOCOOCTBOBAThH
(OpPMHPOBAHNIO HABBIKOB MOCTPOCHHS MOJENEH pPEalbHBIX CHUTyallWid, HCCIEIOBAaHHS ITHX
MOJIeTied C TOMOIIBIO ammapara ainreOpsl ¥ MaTeMaTH4ecKOro aHajiu3a, HHTepIpEeTalUH
MOJYYCHHBIX DPE3y/IbTaTOB. Takue 3aJaHusl BIUIETCHBI B KaXAbI M3 pa3/esioB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepHan y4eOHOTO Kypca IUPOKO HCHOIB3YETCs JUIS PEHICHUS MPUKIIaIHBIX
3ama4y. Ilpm pemeHMM peanpHBIX MPAaKTHUECKMX 3a7ady  oOydarolquecs pPa3BHUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIIOIb30BATH
aHaJOTHI0, 0000IAaTh M KOHKPETH3HPOBATh Mpobiemy. JledarenbHOCTH MO (OPMHUPOBAHUIO
HaBBIKOB PEIICHHs MPUKIIAJHBIX 33]]a4 OPraHU3yeTCs B IMPOIIECCe U3YyUSHHs BCEX TeM Y4eOHOTO
Kypca «AnreOpa 1 Hadala MaTeMaTHYECKOTO aHAITN3ay.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

[TpuopureTHBIMU LENAMU 00y4YeHHUS anreOpbl M HaYaJl MaTeMaTHYECKOro aHamusa B 10—
11 xmaccax Ha yriyOJIEHHOM ypOBHE SIBIISIOTCS:

dbopMupoBaHHE IEHTPAIBHBIX MAaTEMaTH4YEeCKUX MOHATHHA  (YUCIO, BEIMYUHA,
reomMeTpuueckas (urypa, INEepeMEeHHas, BEPOSTHOCTb, (YHKIHMS, NPOM3BOJIHAS, WHTETpan),
00ecIeunBalOIMX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTEMaTH4ecKoro OoOpa3oBaHUS
00yyJaromuxcs;

NOJIBEJICHNE OOYYaIOMUXCsl HAa JOCTYITHOM ISl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHUKH U OKPYKAIOIIETO MHUpA, MOHUMAHHIO MAaTEMAaTHKU KaK 4YacTH OOLIeH KyJIbTypbl
4eJI0BEUCCTBA;



pa3BUTHE  HMHTEJUIEKTYalIbHBIX W  TBOPYECKHX  CIHOCOOHOCTEH  0Oydaromuxcs,
MO3HABATEIIbHOW aKTUBHOCTH, UCCJICIOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHHUS, HHTEpECca
K U3yUYECHUIO MAaTEMATUKH;

¢dbopMupoBaHue  (PyHKIMOHAJIBHOM  MaTeMaTU4YecKOl  TPaMOTHOCTH:  YMEHUS
pacno3HaBaTh MaTEeMAaTHUYECKUE ACTIEKThI B PEAbHBIX )KM3HEHHBIX CUTyallUsiX W MPHU U3YUYEHUU
JIPYTUX y4eOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, popMyIupoBaTh
WX Ha S3bIKE MaTeMAaTHKUd W CO3JaBaTh MAaTE€MaTUYECKHE MOJIEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKUid  ammapar JUIsL  pElIeHUsT  MPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPHPETUPOBATH U OIICHUBATH MOJIYUYEHHBIE PE3YIIbTaThI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3ydenue yuebHOro Kypca «Anredpa u Hauaiaa MaTeMaTHYECKOTO aHaJIN3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 gacoB (4 uwaca B Henento), B 11 kmacce — 136 yvacoB (4 vaca B
HEJIEIIO).
U3 nux 20 uacos 3a 2 200a obyuenus 6vloeseHO Ha NPOBedeHUe OYEHOYHBIX NPOYyedyp, Ymo

He npesviuwaem 10% om ececo obvema yuebOHo2o epemenu (nucomo Munnpoceewenus
Poccuu Ne CK- 228/03 u Pocobpuaozopa Ne 01.169/08-01 om 06.08.2021): wa
npogeodenue koumpoavhvlx pabom 6 10xknacce — 10 uacos, ¢ 11 kracce — 10 uacos.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KITIACC

Yucsa v BLIYUCICHUA

Parmonaneubie yncia. OOBIKHOBEHHBIE M JIECATUYHbBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoaudeckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pelIeHHs PUKIATHBIX 3a/1a4 13
Pa3JIMYHBIX OTpaciieil 3HAHUHN U PeaTbHON KU3HHU.

JeiicTBuTenpHble yncna. PaloHanbHble M MppalMOHANbHBIE uYucia. Apudmerndeckue
onepaluy C JICMCTBUTEIIBHBIMU 4YHCIaMU. MOJyib JEHUCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[TpuOmk€HHbIE BBIYMCICHUS, MpaBWIa OKPYIJIEHHs, TPUKUIKA U OIEHKa pe3ylibraTta
BBIYHCIICHHI.

Crenens ¢ nensiM nokazateneM. bunom Herotona. Mcnonb3oBanue moaxosmieit Gpopmsl
3alMCH JEMCTBUTEIBHBIX YUCEN JUIsl pELICHUS TPAKTUUYECKUX 3a]1a4 U IIPEICTABICHUS JTaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

CreneHb C palMOHAJIBHBIM TOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MOKa3aTelIeM.

Jlorapudm uncna. CoiicTa gorapudma. JlecaTHUHbIE U HATypaJIbHBIE JOTapH(PMBI.

CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA

ToxaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHUsI-ClIeACTBUA. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PELICHUS LEIbIX U APOOHO-pAllMOHATIBHBIX YPABHEHUH U HEPABEHCTB.
MHorouneHsl OT OJHOM IEpPEMEHHOW. JleleHne MHOroOWwieHa Ha MHOTIOWIEH € OCTaTKOM.
Teopema bezy. MHorouwnens! ¢ nensiMu kodddurmentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHHH, COJIEPKAIINX CTENEHH U KOPHHU.



WppanmonaneHple  ypaBHeHUs. (OCHOBHBIE METOJbl PELIEHHUS  HPPalMOHAIBHBIX
YPaBHEHUM.

IToxazarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBaHue BEIpaXKEHUH, COAEPIKAIIUX JIOTapUPMBI.

Jlorapugmuueckue ypaBHeHHA. (OCHOBHBIE METOABI PEIICHHUS JIOTapu(PMUUECKHX
YPaBHEHUH.

OcHoBHBIE TpuUroHoMmerpudeckue (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUYECKUX
BbIpaKEHUI. PelieHne TpuroHoMeTpu4ecKuX ypaBHEHUM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUH. MaTpuua CUCTEMBbI JIMHEWHBIX YpaBHCHUM.
Onpenenurens MaTpulpl 2X2, €ro reoOMETpUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHUE €r0
3HA4YCHMs1, IPUMEHEHUE ONPEIEINUTENS Ul PEIIEHUST CUCTEMBI JIMHEHHBIX ypaBHEHUN. Pemenue
IIPUKJIAJHBIX 3a7a4 ¢ IOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. VccienoBanue nmocTpoeHHON
MOJIETH C TOMOLIBIO0 MAaTPHIL U ONIPEAEITUTEIEH.

IlocTpoeHrne MaTeMaTHYEeCKUX MOJEIEW pealbHOM CUTyallUH C IOMOILBI) YPaBHEHUHM U
HepaBeHCTB. [IpuMeHEeHHe ypaBHEHHMH M HEPAaBEHCTB K PEIICHUI0 MaTEMaTHMYECKHX 3ajad U
3aj1a4y U3 pa3IMyHbIX 00JacTell HAyKU U peaabHOM KU3HU.

DyHKIUH U TPaGUKH

OyHkuus, crnocodbl 3amaHus (QyHkuuu. B3ammuo oOpatHble (QyHKuuH. Kommosuius
bynkumid. ['paduk Gyskmm. DnemeHTapHbie IpeoOpazoBanus rpaduKoB GyHKIIHAM.

Ob6nacTtp omnpeJeneHuss 1 MHOXecTBO 3HaueHni ¢pyHkuuu. Hymu ¢ynkuuun. [IpomexyTku
3HaKonocTossHCTBa. YETHhIe M Heu€THhle QyHKuuH. [leprogmueckue Gynkumu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcumMyMbl 1 MUHMUMYyMbl QyHKUuU. Hanbombiiee 1 HauMeHbIee
3Ha4YeHUs PYHKIMH Ha IPOMEXKYTKE.

JluHeiliHast, KBajipaTU4Has U ApoOHO-TMHENHHast QyHKUIUHU. DJIeMEHTapHOe HCCIel0BaHUE U
MOCTPOCHUE UX TPaHKOB.

CrenenHas (yHKIMsS C HAaTypaJbHbIM M LI€JbIM MoKa3areneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il CTemeHH Kak (PyHKUIMHM OOpaTHOW CTENEHU C HaTypaIbHbIM
IIOKAa3aTEJIEM.

[TokazarenbHas u jgorapudmuueckas GyHKINH, UX CBOMCTBA U rpaduku. Vcnoiap3oBanue
rpaukoB QpyHKIMIA I pelIeHus] ypaBHEHUH.

TpuroHomerpuyeckas OKpPY>KHOCTb, OIpENEIeHUe TPUTOHOMETPUUYECKUX (PYHKLUH
YKCIOBOTO apryMEHTA.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pealIbHBIX Ipolleccax U ABleHUIX. I'paduku peanbHbIx
3aBHCHMOCTEH.

Havana maTeMaTH4eCKOro aHaJIu3a

IMocnegoBaTenLHOCTH, CIOCOOBI 3aJaHMs MOCIEN0BATENLHOCTEH. MeTol MaTeEMaTHIECKO
MHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIEAO0BATEIBHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOI0 aHaJIN3a KaK aHalln3a OECKOHEYHO MaJibIX.

Apudmernueckass U reomeTpuueckas — mporpeccuu. beckoHeyHo — yObIBaromias
reomerpuueckasi nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOLICH T€OMETPHUUYECKONW MPOTPECCHH.
JIuHelHBIN M OKCHOHEHIMAIbHBIM pocT. Ywucimo e. dDopmylia CIO0XKHBIX IPOLEHTOB.
Hcnonbs3oBaHue MPOrpeccuu AJIs peIeHUs PEANIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepbiBHble (yHKIMH W UX CBOHCTBA. ToOukW paspbiBa. ACHMOTOTBHl I'padUKOB
¢yukuuii. CBoiicTBa (DyHKIMI HENpPEpBIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB ISl pPEIICHUsS
HepaBeHCTB. [IpruMeHeHrne CBOWCTB HEMIPEPBIBHBIX (DYHKIWHN JJIsl pEIICHHS 3a1a4.



[TepBas u BTOpas npousBoAHble GpyHKIUU. OnpeaeneHne, reOMeTpUIeCKUil 1 PU3NUECKUit
CMBICJI IPOU3BOTHON. Y paBHEHUE KacaTeIbHOH K rpaduKy QyHKIIUH.

[TpousBoaHbie dneMeHTapHbIX GyHKUUN. [Ipon3BoaHAs CyMMBI, TPOU3BEIECHUS, YACTHOTO
Y KOMIO3UIUU QYHKIUH.

MHuoxecTBa H JIOTHKA

MHOXeCTBO, Onepalui HaJ MHOXKECTBAMHU U MX CBOMCTBa. [{uarpammbl Diinepa—Benna.
[IpuMeHeHrne TEeOpPETUKO-MHOKECTBEHHOIO amnmnapara JJisg ONKCAaHUs PEeaJbHbIX MPOLECCOB U
SIBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YIEOHBIX PEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTH4YeCKOro  OObBEKTa,  CIIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIEC YPABHEHUSI.

11 KJIACC

Yucia v BbIYUCICHUSA

Harypanpaple u menble umcna. [IpuMeHeHWE TPHU3HAKOB [EIMMOCTH IENBIX YHCel,
HauOonbmni obmuit nenurens (qanee — HOJl) u Hanmenbiee obuiee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOZyJItO, airopuTMa EBKiMia ais pemieHus 3a1ad B LEJIbIX YUCHIaX.

KommnekcHsle uuncma. AusreOpandeckas M TpUTOHOMETpUYeckas (OpMBI  3amucu
KOMITIEKCHOTO YHcia. Apru(MeTHYecKre Orepannuy ¢ KOMILIEKCHBIMHU unciaMu. M3o00paxkeHne
KOMILIEKCHBIX YHCEeIl Ha KoopAnHATHOH 1uockoctd. dopmyna Myaspa. KopHu n-oi ctenenu u3
KOMIUIEKCHOTO uHcia. IlpuMeHeHne KOMIUIEKCHBIX 4YHceld I pelleHus (U3NYEeCKUX |
reOMETPUYECKUX 3a]1a.

YPaBHeHHH H HEPABCHCTBA
Cucrema u COBOKYITHOCTb ypaBHCHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CUCTEMEBI U CUCTEMBI-

ciencTBUsl. PaBHOCUIIbHBIE HEPABEHCTBA.

Ot00p KOpHEH TPUTOHOMETPUYECKHX YpPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOM
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKnX HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTENbHBIX U JIOTapU(DMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IbI PELLICHUS UPPALIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABI  pEUIEHUs] CHUCTEM W COBOKYNHOCTEH  paluOHAJIbHBIX,
UPpaLMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHUs, HEpaBEHCTBA U CUCTEMBI C TapaMETPAMH.

IIpuMeHeHrEe ypaBHEHUM, CHUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1ad U
3aJa4 M3 pa3idMyYHbIX oOOJiacTell HAayKW W peaNbHOM MKU3HU, WHTEPIpEeTalusi NOJyYEeHHBIX
pe3yIbTaTOB.

DOyHKUUH U TPaPuKU

I'padux xomnosunuu Qynkuumii. ['eomerpuueckue oOpas3sl YypaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

TpuronomeTtpuyeckue QGyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckue MeToNbl pELICHUS YpaBHEHUH M HEpaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a1ay ¢ apaMeTpaMu.

Hcnonp3oBanue TpapukoB (QYHKIWH I WCCIEAOBAHHS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB U PeaIbHON KU3HU.

Hayajia MmaTeMaTH4ecKoro anajamsa

[TpuMeHeHne MPOU3BOIHOM K UCCIEN0BaHHUIO ()YHKIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenrne HanOOIbIIero 1 HAMMEHBIIIETO 3HAUYSHU I HeTIPEPHIBHOUM (PYHKIIMH HA OTPE3Ke.



[IpuMeHeHrne NPOU3BOMHOM M HAXOXKACHUS HAWIY4lIero PEUIeHHs B IPHUKIAIHBIX
3ajavax, JJs OINpEAENCHUs] CKOPOCTH U YCKOpPEHUsS Ipolecca, 3aJaHHOro (QopMmysol HiIu
rpadukom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpa3HbIE 37€MEHTapHBIX
¢yukuuit. [IpaBuna HaxX0XKAEHUS IEPBOOOPA3HBIX.

WHurerpan. ['eoMeTpuyecKknii CMBbICI MHTErpaia. Beraucienue onpenenéHHoro uHTerpaia
o ¢popmyie Hrrorona-JleiOnuiia.

[IpumeHeHune wuHTErpana JUIs HaxXOXKJIEHHs IUIOUaaell MIocKUX ¢uryp u o0bEMOB
FEOMETPUYECKHX TEll.

[Tpumeps! pemenniit auddepeHnnanbHbIX ypaBHeHHA. MaTeMaTHUecKoe MOICITHPOBAHNE
peabHBIX MPOLIECCOB C MOMOILBIO AU(PepeHIINaANbHBIX YPaBHEHUH.



IIVTIAHUPYEMBIE PE3YJIBTATBI

JIMHHOCTHBIE PE3YJIBTATbBI

I'pa:xxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM TO3MLIMK  OOydaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCHUICKOro OOIIECTBA, MPEACTABICHHE O MAaTEMAaTUYECKHX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBIEHUH, NpoOlenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpHBI, OMPOCHI U APYTO€), YMEHHE B3aUMOJAEWCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIMSIMHU U Ha3HAUYCHUEM;

IIaTpuoTHyeckoe BocnuTaHME:
c(OPMHUPOBAHHOCTb POCCUHCKON Tpa’kJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U

HACTOSIIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE OTHOLUEHUE K JOCTUKEHUSM POCCHUICKUX
MaTeMaTUKOB M POCCUMCKOM MAaTeMaTUYECKOW IIKOJIbI, MCMIOJIb30BAHUE ITUX JOCTHKECHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  POCCHHCKOTO  Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTM)KEHU HAyKH U JEATEIbHOCTBIO YYEHOr0, OCO3HAHHME JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOWYHBOTO Oy IyIIETO;

IcTeTHYECKOE BOCIUTAHUE:
ACTETUYECKOE  OTHOIIEHHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYEeCKHX

3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, pEIIeHU, pacCyXIACHUH, BOCIPHUUMYHBOCTh K
MaTeMaTUYECKUM aCTIeKTaM Pa3Iu4yHbIX BUJOB UCKYCCTBA;

du3znyeckoe BOCIUTAHNE:

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHATh MaTeMaTHUECKUE 3HAHUSI B HHTEpecax 370pOBOIr0O
u 0e30macHOro 0o0pasza XH3HH, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pEryysipHas (Gpu3nueckas akTHBHOCTB),
(1)I/I3I/I‘-I€CKOC COBCPHICHCTBOBAHUE IIPH 3aHATHAX CHOpTI/IBHO-O3I[OpOBPITeJIBHOI>'I JACATCIIBHOCTBIO,

TpyaoBoe BoClIMTAHUE!
TOTOBHOCTb K TPYAY, OCO3HAHUE IICHHOCTU TPYIOJIOOMs, HHTEPEC K Pa3NUYHBIM chepam

po(hecCHOHATBLHOM AESITEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIOKEHUSIMU, YMEHUE
coBepuIaTh OCO3HaHHBIA BBIOOp Oynymielt mnpodeccu M pearn30BbIBaTh COOCTBEHHBIE
JKU3HEHHBbIE IUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MIPAKTHUYECKUX 3a7]a4 MaTEMaTHUECKON HalpaBICHHOCTH;

JKO0JIOTHYECKOe BOCIIUTAHUE:

c(OpMUPOBAHHOCTh  3KOJIOTUYECKOW KyJIbTYpbl, I[OHUMAHUE BIUAHUA COLMAIBHO-
HSKOHOMUYECKUX IIPOLECCOB HA COCTOSIHUE IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAaHHE
J100aJbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOJieM, OpHEHTaluus Ha  [pPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN Ui pelieHHs 3aja4 B 00JacTU OKpY’Kaloled Cpelibl, MIIaHUPOBaHUE
MIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY’KAIOIIEH CPEbl;

IleHHOCTH HAYYHOT O MO3HAHMSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHHWE MaTeMaTH4YeCKOW HayKH Kak cgepbl
4eJIOBEUYECKON JEATEIBHOCTH, ITAlOB €€ Pa3BUTUSA U 3HAYUMOCTU Ul Pa3BUTHS LIUBUIIU3ALINH,



OBJIaACHUEC A3BIKOM MAaTCMAaTHUKU U MaTeMaTHU4eCKOi KyHBTypOﬁ KaK Cp€ACTBOM IO3HAHUA MUPA,
TOTOBHOCTb OCYHICCTBJIATL MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U
B I'pyHIie.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3naBaTebHBbIE YHHBepcaJIbHbIe YUeOHbIe el CTBUS

Ba3oBble Jlornueckue AeiCTBUA:

BBISIBJISITH U XapaKTEPH30BaTh CYIIECTBEHHBbIC MPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHH, OTHOIICHWH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHH,
yCTAHABJIMBATh CYLIECTBEHHBIH NpPU3HAK KIACCU(HUKAIMKA, OCHOBAHMS JUIi OOOOLICHHUS W
CpPaBHEHMS, KpUTEPUU IPOBOAUMOI0 aHAIIN3a;

BOCIIPUHUMATh, (OPMYIHPOBaTh U MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTENbHBIE U
OTpULaTENIbHbIE, EMHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTUBOpEUHs B (akTax,
JaHHBIX, HAOMIOAEHUSIX U  YTBEPXKIEHUSX, TMpeasiaraTb KpPUTEPUU JJI1  BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JiefaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKIIOUYEHUH, YMO3AKIIOUECHHI 110 aHAJIOTHH;

MIPOBOANUTH CAMOCTOSATEIBHO JTOKA3aTeIhCTBA MAaTEMATHUECKUX YTBEPKACHUU (TpsIMbIE U
OT TPOTUBHOTO), BBICTpAUBATh AaPryMEHTAIMIO, MPUBOJUTH TMPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh crHoco0 pemieHHs y4eOHOM 3adauu (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB
pelieHusi, BbIOUpaTh HauOolee MOIXOMAMIMA € YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KpUTEPUEB).

Ba3oBble ucciie10BaTeILCKHE IelHCTBHS:

UCIIOJIB30BaTh BOTPOCHI KaK MCCIIEIOBATEIbCKHI HHCTPYMEHT MO3HAHHS, (POPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, yCTaHAaBIUBATh HCKOMOE U JaHHOE,
(dbopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJMTH  CAaMOCTOSITCNIbHO  CIUTAHWPOBAHHBIA  JKCIIEPUMEHT, HCCIEAOBAHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IPOIECCA, BBISBICHHUIO
3aBUCHUMOCTEN MEXIy 00bEKTaMHU, SIBICHUSIMHU, IPOILIECCAMU;

CaMOCTOSITEIIEHO (JOPMYITUPOBATH 000OIIEHUS M BBIBOJBI IO PE3yJIbTaTaM MPOBEASHHOTO
HAOJTIO/ICHUS, NCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOJIYYCHHBIX Pe3yJIbTaTOB, BBIBOJIOB U
0000111IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTaTh MPEATIOI0KEHHUS O
€ro Pa3BUTHH B HOBBIX YCJIOBHSIX.

PatGora ¢ undopmanmeii:

BBISBIIATH JeUIUTHI HHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JI OTBETA HAa BOTPOC U JJIs
pelienud 3aaaqu;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHUKOB  PA3IMYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MHQPOPMAIMIO pa3IMYHBIX BHAOB H  GopM
MIPE/ICTABIICHMUS;



CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATH €€ B  pasauuHbBIX  (opMmax,
WILTIOCTPUPOBATH TPadUUECKH;

OLICHMBATh HAA&KHOCTH HHPOPMAIMM TI0 CaMOCTOSTEIBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPUSIM.

KoMMyHUKATHBHBIE YHUBepPCcAIbHbIe yueOHbIe AelicTBUSA

Oo0menne:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXJIEHHUS B COOTBETCTBHU C YCIOBUSMH M IEISAMHU
oO0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHMS B YCTHBIX U NHCBMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHWS IO XOIy pEIIeHHs 3aJayd, KOMMEHTHpPOBATH MOIYYCHHBIN
pe3yJIbTar;

B Xoze OOCYXXJEHHUs 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXJAaeMOW TeMbl, MPOOJIEMBI,
pemaeMoil 3amaun, BHICKA3bIBaTh WICH, HAIICJICHHBIC HA MOWCK PEIICHHS, COMOCTABIATH CBOU
CYXKJICHUS C CYKICHUSMHU JPYTUX YYaCTHUKOB JHANOTa, 0OHAPY)KWBATh Pa3IMYMe U CXOJCTBO
HO3UIHHA, B KOPPEKTHOU popmMe pOpMyITHpPOBAThH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NpPEICTaBIIATh PE3yNbTaThl PEIICHHs 3aJayd, SKCIEPUMEHTa, HCCIEIOBaHMA, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C YYETOM 3aJad MpPE3CHTAllMd |
0COOCHHOCTEH ayJUTOPHH.

PeryasiTuBHble YHUBepPCcAJbHbIEe YUeOHbIE 1eHCTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJTOPUTM pEIeHHs 3alauyd, BbIOMpaTh CIOCOO peleHHs ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHUaHTHI pEIICHUH ¢ yu€TOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON pedUIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX MPOIECCOB, HX pPE3yJbTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoLiecca U pe3yibTaTa pEeIIeHNs MATEMaTHIEeCKON 3aa4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTb IIPHM PELICHUM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HAM/IEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBME pe3ysibTaTa LEIM M YCIOBUSM, OOBICHITh NPUYUHBI
JOCTMDKEHUS] WM HEAOCTHKEHMsI Pe3yJbTaTOB [EATENbHOCTH, HAXOAWUTh OLIMOKY, JaBaThb
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATeIbHOCTD:

HOHMMaTh ¥ MCHOJB30BaTh NMPEUMYIIECTBA KOMaHIHON M MHIAMBHAYAJIbHON pabOTHI MpH
pelmieHMH Y4yeOHBIX 3a/ay, NPUHUMATh IeJlb COBMECTHOH JesATEeIbHOCTH, IUIAHUPOBATH
OpraHu3allI0 COBMECTHOM pPabOTHI, pacmpeneniarTh BHIbI paboT, JOTrOBApHBATHCS, OOCYXIATh
MIPOIIeCC U Pe3yabTaT paboThl, 00001IaTh MHEHHUS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTsl (00CykIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
IITYPMbI» M WHBIEC), BBIIONHATH CBOIO YacTh pabOThl M KOOPAMHHPOBATH CBOHM ACUCTBHS C



JPYTUMH 4JIEHAaMH KOMAaHJbl, OLIEHWBAaTh KauyeCTBO CBOEro BKJaJa B OOMIUI MPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOICHCTBUSI.

INNPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

K xonmy oOyuenuss B 10 kjaacce oOydaromIUACS MOMYYUT CIEIYIOIIME IpeIMETHbIC
pe3yJbTaThl 1O OTJACIBHBIM TeMaM padoueil mporpaMMmbl y4eOHOro Kypca «Anrebpa ¥ Hauyana
MaTEMaTHYECKOTO aHAJIN3a»:

Yucna v BbIYMCICHUSA

CcBOOOJIHO OINEPUPOBAThH MOHATUAMU: PAL[MOHAIILHOE YUCIIO, OECKOHEYHas MepHoANYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIMOHAJIBHBIX U JCUCTBUTEIHHBIX
YHCeJl, MOYJIb AEMCTBUTEIHLHOTO YUCIIA;

MPUMEHATH IpOOH M MPOLEHTHI AJIsl PEIICHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciien
3HAHWUI U peanbHOU KU3HHU;

OPUMEHATh NPUOIIKEHHBIE BBIYUCICHUS, MpaBUiIa OKPYTJCHMS, MPUKHUIKY U OLIEHKY
pe3yJibTaTa BEIYMCIICHUN;

CBOOOJIHO ONEpUPOBaTh IOHITHEM: CTENEHb C LEJIbIM IIOKAa3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH JEHCTBUTEIbHBIX YHCEN JAJS pElleHHs] MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JAHHBIX;

CBOOOHO ONEPUPOBATH OHATHEM: apUPMETUUECKUN KOPEHb HATYPaJIbHOM CTENEHU;

CcBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHATIBHBIM IT0Ka3aTelEM;

CBOOOJIHO ONEpHpPOBATh IMOHATUAMH: JorapudM 4YMcia, JECATUYHbIE U HATypaJbHbIE
JorapuQMmsl;

CBOOOJHO OMEpPUPOBATH MOHATUSIMH: CHHYC, KOCHUHYC, TaHT€HC, KOTAaHI€HC YHUCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCHHYC M ApKTaHI'€HC YUCIOBOIO apryMeEHTa.

YpaBHeHHUS H HEPABEHCTBA

CBOOOJAHO  ONEpPUpPOBaTH  MOHATHSAMH:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPAaBHEHUS M yPaBHEHUI-CIIEICTBYSI, PABHOCUIIbHBIC HEPABEHCTBA;

OPUMEHATh pPa3InYHbIe METOJbl PELICHHS pPALMOHAIBHBIX U JPOOHO-PAIlMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OAHOW NEPEMEHHOW, MHOTOWIEH C
HEeNbIMU  KOO(QGUIUMEHTaMH, KOPHH MHOTIOWIEHA, MpPUMEHSATHh [€JI€HHEe MHOrowjieHa Ha
MHOT'OYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera ans perienus 3anay;

CBOOOJHO oONEpUpOBaTh MOHATHUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH, MaTpula,
ONpeAEIUTENb MaTpullbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 Juis BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIeIUTENN A PelleHus
CHUCTEMBbl JIMHEHHBIX YpaBHEHHH, MOJEIMPOBATh peallbHble CUTyallud C IOMOUIbI0 CHCTEMbI
JUHEMHBIX YpaBHEHWH, HCCIEI0BaTh IIOCTPOEHHBIE MOJEINM C IIOMOUIbI0 MAaTpUll U
ornpeaenuTeNel, THTepIPETUPOBATD MOJIYYEHHBIN pe3ynbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUM ¢ KOPHIMHU JUIsl peoOpa30BaHUsl BbIPaKEHUH;

BBIMOJIHATh ~ [IPEOOpa30BaHUS  YHMCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX CTENEHH C
palMOHAIbHBIM IIOKA3aTENIEM;



UCIIONIb30BaTh  CBOMCTBA JIOrapu(MOB UIs  NpeoOpa3oBaHHs  JIOrapu(pMUUYECKUX
BBIPa)KCHMUIA;

CBOOOJTHO  ONEpUPOBaTh  MOHATUAMU:  HMPpPALMOHANbHbIE,  IOKa3aTeNbHbIE U
Jorapu(pMHUUECKUE YpaBHEHUS, HAXOAUTh MX PELICHUs C MOMOIIBIO PAaBHOCHIIBHBIX HEPEX0J0B
WM OCYILECTBIISS POBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpUTOHOMETpuYeckne  (opMyasl isi  mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHX BBIPAKEHUIA;

CBOOOJITHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHSTh
HEo0Xo1uMble (POPMYITBI IS peIlICHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MOJICIIMPOBATh PpPEANbHbIE CUTYalldM Ha S3BIKE aireOpbl, COCTABJIATH BBIPAKCHHS,
YpaBHEHMsI, HEpPaBEHCTBAa [0 YCJIOBUIO 3a/auyd, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM alrnapaTa ajareophl.

DOyHKUUH U TPaPUKHU

CBOOOJTHO OMEPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3a1aHus (YHKINH, B3aUMHO
obpatHble (PYHKIIUK, KOMIO3UIMsS (PYHKIUH, Tpaduk (GYHKIHUH, BHITIOJHATH dJIEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO OMEPHPOBATH IMOHATUSAMHU: OOJIACTH OMpPEICNICHHS] W MHOXKECTBO 3HAYCHUI
byHKUIMYU, HyTH QYHKIWH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJIHO ONEPHUPOBATH MOHATUAMU: UYETHBIC U HEUETHbIE (DYHKIUM, NEPUOJUYECKUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKLUMH, MAaKCUMyMbl M MHMHUMYMBbI (YHKIIMH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHNE (PYHKIUU Ha IPOMEKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATHAMHU: CTENEHHass (YHKIHUS C HATypaJbHbIM U LEJIbIM
nokasaresieM, rpaduK CTENeHHOW (YHKIHWW C HAaTypaJbHBIM W IEJNBIM TOKa3areneM, rpaduk
KOPHS N-Oi CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypaJlbHbIM IIOKA3aTeNIeM;

ONEepHUpOBATh TOHATHAMM: JIMHEWHAas, KBaJpaTW4yHas W JAPOOHO-IHMHEHHAs (YHKIHUH,
BBINOJIHATH 2JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSAMHU: TOKa3aTelbHas W JorapupmMudeckas (yHKIHU, HX
CBOMCTBA U IrpaMKu, UCIIOIB30BaTh UX I'paUKy ISl peIlieHHs ypaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, OIPE/IEICHUE
TPUTOHOMETPHYECKUX (PYHKIIUH YUCIOBOTO apryMEHTa;

UCINONIb30BaTh Ipaduku (QyHKIUH 17 MCCleA0BaHMs MPOLIECCOB M 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPyruxX y4eOHbIX MPEIMETOB M pealbHOW KM3HM, BbIpaXXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeIMUUHAMH;

Hauyana MaTeMaTH4eCKOro aHAJIN3a

CcBOOOJIHO OIEpPUPOBATH MOHATHUAMU: apupMeTHUecKass U reoMeTpudeckas Hporpeccus,
0eckOHEeYHO YOBIBaIOIIasi TEOMETPHUECKAs IPOrPECCHsl, IMHEHHBIM U SKCIIOHEHIMAIBHBIN POCT,
(dopMya CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PEIICHHUST PEATbHBIX 33124 MPUKIIATHOTO XapaKTepa,

CBOOOJTHO  ONEpUPOBaTh MNOHATHSAMM:  IOCJIEJOBAaTEIBHOCTh, CHOCOOBI  3a/aHUS
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPaHMYCHHBIE ITOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKJICHHUS] MaTeMAaTHYECKOT0 aHaIM3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: HENPEPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa rpaduka
(GyHKIMH, aCUMIITOTHI Tpaduka GyHKINH;

CBOOOJIHO OINEpHpOBaTh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTpE3Ke, MPUMEHSTh
CBOICTBA HETIPEPBHIBHBIX (DYHKIWH ISl PEIICHHS 3a1a4;



CBOOOJITHO ONEpUpPOBaTh MOHATUAMHU: IIE€pBas M BTOpas MNPOM3BOJHBIE (DYHKIUH,
KacaTenbHast K rpaduky QyHKINH;

BBIUHCIIATh IMPOM3BOAHBIE CYMMBI, INPOM3BEIECHMS, YacCTHOTO M KOMIIO3ULUHU JIBYX
(GyHKUNH, 3HaTh IPOU3BOHBIE 3JIEMEHTAPHBIX (PYHKLHUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3HUECKUI CMBICI IPOU3BOAHOM I peLIeHNs 3a/1ay.

MHoxecTBa M JIOTHKA

cBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallMi HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar s ONHUCAHUs PEaJIbHBIX IPOLECCOB
U SIBIICHUM, TIPU PEIICHUH 3a/1a4 U3 APYTUX yUYEOHBIX MPEIMETOB;

CBOOOJITHO OIEpUPOBATh IMOHATHSAMHU: OIpEICICHHE, TEOpEMa, YpPaBHEHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4eCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIBHBIE YypaBHEHHUS U
HEPaBEHCTBA.

11 KJIACC

K konny oOyuenuss B 11 kJjacce oOydaromuiics MOIYYUT CIEAYIOUIME IpeIMETHbIE
pe3ynbTaThl IO OTHAEIBLHBIM TeMaM paboueli mporpaMMbl y4eOHOTo Kypca «AsireOpa W Hadvasa
MaTEeMaTUYCCKOr0 aHAIN3ay:

Yuciaa v BLIYMCIEHUS

CBOOOJIHO OIEpUPOBATh TOHATHUSAMHU: HATypaJlbHOE U IIEJI0€ YHCJIO, MHOXXECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCII0JI30BATh MPU3HAKHU JIeauMocTH 1enbix uncesn, HOJ u HOK
HaTypaJibHBIX YUCEN AJIs PEIICHUS 3a7a4, IPUMEHATh anroput™ EBkinna;

CBOOOJIHO OTEPUPOBATH MOHATUEM OCTATKa MO MOJYJIIO, 3allMChIBaTh HATypaJbHbIC YUCIIA
B PA3IUYHBIX TTO3UITUOHHBIX CUCTEMAaX CUUCIICHHUSI;

CBOOOJIHO OIEPUPOBATH IMOHATHUSMH: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
qrcen, IPeICTaBIsITh KOMIUIEKCHBIE YHcia B anreOpandeckoil M TPUTOHOMETPUUYECKOH (opme,
BBITIOJHATH apU(METHICCKIE ONIEPAliU C HUMH U U300paxaTh Ha KOOPIMHATHOHN TIOCKOCTH.

YpaBHeHMsI U HEPABEHCTBA

CBOOOJTHO ~ ONEPHUPOBATH  TMOHATHAMHU:  HMPPAIMOHANBHBIC,  TOKa3aTelbHbIC U
JOrapu(pMHUUECKUE HEPAaBEHCTBA, HAXOJUTh KX PEIICHUS C IOMOIIBI0 PaBHOCHIBHBIX
NIePEX0/I0B;

OCYILECTBIIATh OTOOP KOPHEH MPH PeIIEeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOJIHO OMNEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh
HE0O0X0IMMbIe (POPMYITBI ISl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMA U COBOKYIIHOCTh YPAaBHEHUIN U HEPABEHCTB,
PABHOCWJIbHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBHS, HAXOUTh PEIIEHUS CUCTEMBI M COBOKYITHOCTEN
palMOHATIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX U JIOrapuQMHUUYECKUX YpaBHEHUH H
HEPaBEHCTB;

pemiatb palMoHalbHBIC, HMPPALMOHANBHbIC, I[OKa3aTeJIbHbIE, JorapuMUUYECKUe U
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, COJIEP KAIINE MOIYJIH U ITapaMeTphl;

OPUMEHATH TpaduyecKre METObI AJs PELeHNs YPaBHEHUI 1 HEpaBEHCTB, a TaKXKe 3a7a4
C IIapaMeTpaMy;

MOJIETIMPOBaTh peajibHble CHUTyallud Ha $3bIKe anreOpbl, COCTABJIATH BBIPAXKEHUS,
YPAaBHEHUsI, HEPABEHCTBA W HX CHUCTEMBI II0 YCIOBUIO 33aJa4d, HCCIEN0BATH IIOCTPOCHHBIE
MO/IEJIN C UCIIOIB30BAHMEM ariapara ajareopbl, UHTEPIPETUPOBATh MOITYYEHHBIN pe3ysbTaT.

DOyHKUUH U TPaPUKHU



CTPOUTH TpaUKH KOMIO3ULUHU (PYHKIHI ¢ MOMOLIbIO 3JEMEHTApPHOTO UCCIEIOBaHUS U
CBOICTB KOMITO3ULIMU ABYX (PYHKIIHIA;

CTPOUTh TeOMeTpUuYecKue o00pa3bl YpaBHEHMH U HEPAaBEHCTB HA KOOPAMHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TpaUKU TPUTOHOMETPHUUECKUX (QYHKIIMA;

NPUMEHSTH QYHKIMH 1 MOJICTTUPOBAHMS U MICCIIEIOBAHUS PEATHHBIX TPOIIECCOB.

Hayana maTeMaTH4eCKOro aHAJIN3a

UCIIOJIb30BaTh NPOM3BOJHYIO JUIS HCCleloBaHMsA (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HAUMEHbIIIee 3HaUeHHs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO Ul HAXOXIEHHUS HAWIY4IlIero peIleHUs B NMPUKIAIHBIX, B
TOM YHCJIE€ COLMAJIbHO-3KOHOMUYECKHX, 3a/lauyax, Uil OIpPENEICHUs] CKOPOCTH M YCKOPEHHUs
npoiiecca, 3alaHHOro (GopMyJIoi Uil rpaduKkom;

CcBOOOJTHO OTIEPUPOBATh MOHATUAMU: IEPBOOOPA3HAs, ONPEACIEHHBIN HHTErpall, HAXOAUTh
NepBOOOpa3HbIe AJIEMEHTApPHbIX (QYHKIMH M BBIYMCIATH HHTErpan no ¢opmyie Hproorona-
Jletibuuma;

HAXOJUTh IJIOMIAIU IIIOCKUX (PUTYp 1 00BEMBI TEJT ¢ TIOMOIIBIO HHTETPaa,

UMETh NPEJCTABICHHE O MAaTEMATUYECKOM MOJEIMPOBAHMM HA INPUMEPE COCTABIICHUS
nuddepeHIAIbHBIX YPABHCHHUI;

pelarh NpUKIaTHbIE 33Jjaud, B TOM YHUCIIE COLUATbHO-3KOHOMUYECKOTO U (PU3NYECKOTrO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHAJIN3a.

B ycnosusix nepexooa na oonosnennvie @I'OC COO u nanuuue cooepircanus mamepuaia
6 coomeemcmsyrouem YMK ne 6 nonnom obveme npedycmompeHnvl aiomepHamueHvle Gopmol
domauiHe20 3a0anusi, OMIUYHble OM BbINOJHEHUs 3a0aHUll U3 Y4eOHUKa (00K1aobl, peghepamui,
CO00WeHUs, KAPMOUKU,).

B coomeemcmeuu ¢ n.32.1 @I'OC OOO 6 dannoii paboueti npoecpamme yumena paboyas
npoepamma eéocnumanus OY.



3.TemaTuueckoe IJIAHUPOBAHHKE C YKAZAHHUEM : KOJHYECTBA aKaJeMHYECKNX YACOB, 0TBOAMMbBIX HA OCBOEHHE KAXK/0ii TEMbI,

HCIOJbL30BaHNA 0 dTOoH Teme DOP uan HOP, apasgonmxcss y4eOHO-MeTOANYECKHMY MATepUAJIaMu

BOCIIUTATC/IBHOI'0O KOMIIOHCHTA

10 knacc (136 u)
Ne Pasznen Tema Kon-Bo Buns! nesartenbHOCTH KonTtpoins ONeKTpOHHBIE OcHOBHbIE
/o Yacos, (zudpossie) HanpaBJICHUS
OTBOIUMBIX 00pa3oBaTENbHBIC | pocryTaTeTEHO
Ha pecypesl i IesSATeTbHOCTH
OCBOECHHE u
TEMBI (G YHKIIHOHATBHO
1 TpaMOTHOCTH
1.1 | Pa3znea 1. MHOXeCTBO, 1 e Icrios1p30BaTh TEOPETUKO- Ycrabiii onpoc, | Cebuika ms JyxoBHO-
MHo:kecTBO ornepauuu Haj MHO’KECTBEHHBIU anmnapar JJis MUCbMEHHBIN y4IuTeIIs: HPaBCTBCHHOC
JAeCTBHTEJbHBIX | MHOXKECTBAMHU U HX OMHCAaHMS XOJIa PEIICHUS KOHTPOJIb bubnmoreka BOCITUTaHHUE,
qucell. CBOMCTBA MaTeMaTHYECKUX 3aj1a4, a TAKKe LIOK unancoBast
MHOrOWIEHbI. pEanbHBIX MIPOLIECCOB U ABJICHUM. https://m.edsoo.ru | - rpamorsocrs,
.0 ) /91ZKXD884 npogopreHTaIH
1.2 | Paumonambuble | uarpamme: 1 TICPUPOBATE HOHATHAMM: Yerusiit onpoc, | Cebuixa st B
ypaBHeHus! u Ditnepa-Benna PalMOHAIIBHOE YHCIIO, 6ec1<0HeqHa.1§1 HCEMEHHEL yuHTeNs:
HepABEHCTBA. repuoanyecKas ,Z[pO6L: MPOLIEHTHI; —— Bu6moTeKa
CreTeMbI HppalrOHaJIbHOE I/IU JEUCTBUTEIIBHOE LIOK
IHHeHHBIX YUCJI0; MOAYJIb IEUCTBUTEIIBHOTO https://m.eds00.ru
. 4KMCIIa; UCTOJIb30BATh OTH ITIOHATHUS [6A75109KA
13 | YpaBHEeHMH [IpuMeHeHNe 1 MIPU MPOBEJICHUU PACCYKJICHUN U Yerubii onpoc, | Cebuika as
(24 1) TEOPETUKO- JIOKa3aTeNIbCTB, MPUMEHSTh IpoOU U MMHCbMEHHBIN yquTe:
MHOKECTBEHHOT'O HPOIEHTHI VIS PEMICHUS IPUKIIAHBIX | KOHTPOJIb bubnnoreka
anmapara Juis 3a71a4 U3 Pa3InuHbIX OTpacien LHOK
petrenys 3amaq 3HAHWH U PealbHOM KHU3HHU. https://m.edsoo.r
e llcnionb30BaTh NpUOIIKEHHBIE — WF997682PX
1.4 ParmonanbHbie 2 Ycrasiii onpoc, | Cebuika s

BBIYUCIICHUS, ITPAaBUJIa OKPYTJICHHA,

YUUTEIS:



https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/91ZKXD884
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/6A75109KA
https://m.edsoo.ru/F99Z682PX
https://m.edsoo.ru/F99Z682PX

15

YHpCIIa.
OOBIKHOBEHHBIE U
JIeCATUYHBIC 1poOH,
MIPOIICHTHI,
OeCKOHEUHbIE
NepUOANYECKUe
npobu

1.6

IIpumeneHue
JIpoOeH 1 IPOIICHTOB
JUTSL PEeUICHUS
NPUKITAHBIX 32129

1.7

JleiicTBUTENBHBIC
YHcia.
PanmonansHbIE B
HppalyoHaJbHbIC
qycia

1.8

ApudmeTrnaeckue
oTIepaIuu ¢
JEHCTBUTENEHBIMU
qrCIaMu

Monaynb
NEUCTBUTEIHLHOTO
YHClIa U €T0

MIPUKUJIKY U OIICHKY Pe3yJibTaTa
BBIYHCIICHUM.

e [[pyMEHSATH pa3IMuHbIE METO bl
pelIeHus PalMOHAIBHBIX U APOOHO-
palMOHAIBHBIX YPABHEHHI; a TAKKeE
METO/ UHTEPBAJIOB JJIsI pEIICHUS
HEPABEHCTB.

¢ OniepupoBaTh MOHATUAMU
MHOT'OWIEH OT OJIHOM NIEPEMEHHOM,
€ro KOpHHU; IPUMEHSTH JCICHHE
MHOIO4JIeHa Ha MHOTOYJIEH C
0CTaTKOM, TeopeMy besy u reopemy
Buera s pewenus 3angad.

e OnepupoBaTh NOHIATUSIMU:
cUCTeMa JIMHEHHBIX YpaBHEHUM,
MaTpula, ONPEAEIUTEIb MATPULIBI.

e llcnonbs30BaTh CBOWCTBA
onpenenuTens 2 X 2 mis
BBIYUCJICHHS €T0 3HAYCHUS,
MIPUMEHSATH ONIPEACITUTEITN IS
pEeLIeHUs] CUCTEMBI JINHEUHBIX
YpaBHEHUH.

e MoaennpoBath peanbHbIe
CUTYALIMH C IIOMOUIbIO CUCTEMBI
JIMHEUHBIX YPaBHEHUMN, UCCIIEI0BATh
[IOCTPOEHHBIE MOJIENIN C IIOMOILBIO
MATPUIL ¥ OTIPEIETTUTEIIEH,
MHTEPIPETUPOBATH MTOIYYEHHBIN
pe3yabTaT

MUCHEMEHHBIN
KOHTPOJIb

Bbubnuoreka
LHOK
https://m.edsoo.r
U/LTS2XKI2C
https://m.edsoo.r
u/3BEDOB3EK2

YcTHBIH ompoc,
MUCHEMEHHBIN
KOHTPOJIb

Cchlka st
YUYUTEIIS:
bubanoreka
HOK
https://m.edsoo.r
u/OEPEO5IWI
https://m.edsoo.r
u/NVFYZJHRP

VYceTHBIM ompoc,
MMACbMEHHBIN
KOHTPOJIb

CcpUika g
YUYUTEIIS:
bubnnoreka
1HOK
https://m.edsoo.r
u/P7VKRZOSG

VYeTHbIi onpoc,
MMUCbMEHHBIN
KOHTPOJIb

Ccbuika s
YUUTCIA:
Bbubnnoreka
HOK
https://m.edsoo.r
u/B6MRUCVW
Y

YcrHblii onpoc,
MMMCHbMEHHBIN
KOHTPOJIb

Ccouika s
YUUTEIIS:

Bubaunoreka
HOK



https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/LTS2XKI2C
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/3EDOB3EK2
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/0EPEO5IWI
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/NVFYZJHRP
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/P7VKRZOSG
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/B6MRUCVWY
https://m.edsoo.ru/B6MRUCVWY

1.9

CBOWVICTBA

https://m.edsoo.r
u/PULBAZVIW

1.10

[TpuGmmxéHHbIE
BBIYUCIICHMUS],
paBuIia
OKpYTJICHUS,
MIPUKUJIKA U OI[EHKA
pe3yibTaTa
BBIYMCIICHHUM

YcTHbIit onpoc,
MMUCbMEHHBIN
KOHTPOJIb

Ccbuika s
YUUTEIIS:
Bbubnnoreka
HOK
https://m.edsoo.r
U/8RFTXG6E3

1.11

OCHOBHBIE METO/IbI
pelIeHus UENbIX U
JIpOOHO-
palrOHAJIbHBIX
YpaBHEHUH U
HEPABEHCTB

VYeTHbIit onpoc,
MHCHbMEHHBIN
KOHTpPOJIb

Ccouika s
y‘II/ITeJBI:
Bubnuoreka
HOK
https://m.edsoo.r
u/CM8WFBMJ
8
https://m.edsoo.r
u/YE28LQQJ2
https://m.edsoo.r
u/Z395M64DM

1.12

MHorouieHsl OT

OJHOU IEPEMEHHOM.

Jlenenue
MHOTrOYJIEHA Ha
MHOTOYJIEH C
ocratkoM. Teopema
bezy

YcrHblii onpoc,
MHCbMEHHBIN
KOHTPOJIb

MHorowieHs! ¢
LEJIBIMU
K03 puLreHTamu.

YcTHBI ompoc,
MMUCbMEHHBIN
KOHTPOJIb

Ccouika s
YUUTEIS:

Bbubanoreka
HOK



https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/PUL6AZVJW
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/8RFTXG6E3
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/CM8WFBMJ8
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/YE28LQQJ2
https://m.edsoo.ru/Z395M64DM
https://m.edsoo.ru/Z395M64DM

1.13

Teopema Buera

https://m.edsoo.r
u/PBIEYHJZF

1.14

Penrenue cucrem
JIMHENHBIX
YpaBHEHUH

YcTHbIit onpoc,
MMUCbMEHHBIN
KOHTPOJIb

Ccbuika s
YUUTENS:
Bubnuoreka
IHOK
https://m.edsoo.r
u/1E183555U
https://m.edsoo.r
u/ICEJDO5GK

Marpuua cucremsl
JIMHEWHBIX
YPaBHEHUH.
Onpenenurens
MaTpHIIbl 2%X2, ero
reOMETPUYECKUI
CMBICJI ¥ CBOICTBA,;
BBIYMCJICHHE €O
3HAYCHUS

1.15

1.16

Onpenenurens
MAaTpHIIbI 2%X2, €ro
reOMETPUYECKUI
CMBICIT M CBOMCTBA;
BBIYHMCIIEHHUE €T0
3HAYECHUS

YcTHBIH ompoc,
OUCHMEHHBIN
KOHTPOJIb

Cchlika st
YUUTCIIA:
bubanoreka
HOK
https://m.edso0.r
u/BAM2QCKW
F

YceTHBIM ompoc,
NHUCHbMEHHEIN
KOHTPOJIb

Ccouika [is
YUYUTEIIS:
bubnnoreka
HOK
https://m.edsoo.r
u/SMZUEKYQJ

IIpumeHeHune
OTIPEIeTTUTEIS IS
pELIEHUS] CUCTEMBI
JIMHEMHBIX
ypaBHEHUH

YcTHBIH ompoc,
OUCHMEHHBIN
KOHTPOJIb

Ccplika st
YUHUTEHA:
bubanoreka
HOK
https://m.edsoo.r
u/9P3E3FF4Z



https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/PBIEYHJZF
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/1E183555U
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/ICEJDO5GK
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/BAM2QCKWF
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/3MZUEKYQJ
https://m.edsoo.ru/9P3E3FF4Z
https://m.edsoo.ru/9P3E3FF4Z

1.17 Pemrenue Vernii onpoc, | Cebiika mmst
MPUKJIAAHBIX 33]1a4 C MIIChbMEHHBIN YUUTEIIS:
ITOMOIIBIO CHCTEMBI KOHTPOJIb bubnunoreka
JMHEHHBIX LOK
ypaBHeHHii https://m.edsoo.r
u/IKJE16E2L
https://m.edsoo.r
u/A9H81W33G

1.18 KoutponeHas Kontponbnas Ccplnka s

pabora: pabota YUHUTENIS:

"PanimoHanbHbIE bubnunoreka

ypaBHEHUS U OK

HepABEHCTRA. https://m.edsoo.r
u/OHOPJ57VZ

CucTeMbl THHEHHEIX

ypaBHEHU"

2.1 | Pasznen 2. ®ynKuus, cnocoos! e OnepupoBaTh MOHATUIMHU: VerHblii onpoc, | Ceblika st JIyXOBHO-
DOYyHKUNH U 3a1aHust PyHKITUH. GyHKIHS, CIIOCOOBI 3a/TaHUs MUCbMEHHBIN y4MTCILA: HPaBCTBEHHOE
rpaguku. B3aumno oOpaTHbIe (GbyHKIMH; B3aUMHO 0OpaTHBIE KOHTPOITb bubnnoreka BOCIIMTaHHE
Crenennas GyHKITHH. GyHKIMH, KOMITO3HUITUS (HYHKITHH, ]—IOK_

Gyuxkuus ¢ Komno3zumus rpapuk QpyHKImu, 061aCTh E;J:[]_p)ig rSnI 'Se'(\j/lsgg'r
neJabIM ynximit ornpeereHUs] U MHOXKECTBO 3HAUCHH I
2.2 | moka3aTejeM I'padux GpyHKIMY. ymicuun, Hymm Gy, Verusiit onpoc, | Cebiika s
(12 u) eMeHTApHbE HpOMf)KyTKI/I 3HAKOIIOCTOSTHCTBA, HCBMEHHLL —
npeoBpazoBars J'II/IHeI:IHaﬂ, KBaJpaTU4iHas, IpoOOHO- —— Bu6mioTexa
. JUHEHHAs U CTETIeHHAast PYHKITUH. 11(0) 4
rpagpHKoB dyHiuuii ¢ BrInonHATh 2JIeMEHTapHbBIE https://m.edsoo.r
npeoOpazoBanus rpadukoB QYHKIIUH. uw/7JGTEZZYA

2.3 Obmnactb e 3HaTh U YMETh JIOKA3bIBaTh Ycrabii onpoc, | Cebuika as

OIIpEAEIICHUS U 4ETHOCTh WM HEUETHOCTh (DYHKIINH, MMUCHbMEHHBIN yauTes:
MHOECTBO NePUOAUYHOCTb (PYHKIUH, HAXOJUTh | KOHTPOIIb bubnuoreka

[OK



https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/IKJE16E2L
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/A9H81W33G
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/0HOPJ57VZ
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/1XYSI5M28
https://m.edsoo.ru/7JGTFZZYA
https://m.edsoo.ru/7JGTFZZYA

2.4

3HAYCHUH (PyHKITUH.
Hynu gynkimm.
[IpomexxyTku 3HaK
MIOCTOSTHCTBA

25

YETHbIe U HEYETHBIE
byHKIMN.
Ilepnonnueckue
byHKIMN.
IIpomexyTku
MOHOTOHHOCTH
byHKIMHA

2.6

MakcuMyMmBbl 1
MUHUMYMBI
byHKIMN.
Haubonbiee u
HaVMEHBIIIEee
3Ha4YeHUE (PYHKLIUU
Ha MMPOMEXKYTKE

2.7

JIuneiinas,
KBaJ[paTUYHAS U
JIpOOHO-TMHEHHas
byHKIIUN

DJIeMeHTapHOe
UCCIIEIOBaHUE U
MIOCTPOCHHE
rpauKOB ATUX
byHKIMA

MIPOMEKYTKH MOHOTOHHOCTH
(GYHKITUH, MAKCUMYMbBI 1 MUHUMYMBI
GyHKIIUHN, HanOOJIBITICE U
HaMMEHbIIIee 3HaueHue (PyHKIMH Ha
MIPOMEKYTKE.

e OopMyIupOBaTh U
WILTIOCTPUPOBATH TpaduuecKu
CBOWCTBA JIMHEWHOW, KBAIPATUYHOM,
JIpOOHO-TMHEWHOUN U CTENEHHON
byHKIUH.

¢ Bripaxxats hopmynamu
3aBUCUMOCTH MEXJ1y BETUUNHAMH.

¢ 3HaTh OIpEe/eIIEHNE U CBOWCTBA
CTETICHH C TIeJTBIM TTOKa3aTeseM;
MOAXOANIY 0 (hopMy 3amucu
JEHCTBUTENbHBIX YHCET TSl PeLIeHUs
MPAKTHYECKUX 3a7a4 U
MPEICTaBICHUS JTaHHBIX

https://m.edsoo.r
u/VUOHQSOCV

YcrHblii onpoc,
MMUCHbMEHHBIN
KOHTPOJIb

Ccbuika s
y‘II/ITGHSII
Bbubnnoreka
HOK
https://m.edsoo.r
U/NTM7RJGX4

YcrHblii onpoc,
MMUCHbMEHHBIN
KOHTPOJIb

Ccouika s
YUUTCIIA:
Bbubnnoreka
[HOK
https://m.edsoo.r
u/ZOMNG672NG

VYceTHbIi onpoc,
MMUCbMEHHBIN
KOHTPOJIb

Ccbuika s
YUUTEIIS:
Bbubnnoreka
HOK
https://m.edsoo.r
u/BZDF8VYZT

YceTHBIM ompoc,
MUCHEMEHHBIN
KOHTPOJIb

Cchuika s
YUUTCIA:
bubnunoreka
HOK
https://m.edsoo.r
u/CP7UKTI1V



https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/VU0HQS0CV
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/NTM7RJGX4
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/Z0MN672NG
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/BZDF8VYZT
https://m.edsoo.ru/CP7UKTI1V
https://m.edsoo.ru/CP7UKTI1V

https://m.edsoo.r
u/NAJFF14CO

2.8 CrerneHb ¢ nesbm Ycrasiii onpoc, | Cebuika s
rnokazaresieM. bunom MMHUCHhMEHHBIHN YUUTEIA:
HeroTona KOHTPOIIb bubnuoteka
HOK
https://m.edsoo.r
u/2ST9QM2GO
https://m.edsoo.r
u/K6XLQ4UIX
2.9 CrenenHas QpyHKIMs Ycrasiii onpoc, | Cebuika s
C HaTypaJbHBIM U UCbMEHHBIN yauTeIIs:
LIEJIBIM [TOKA3aTEeNeM. KOHTPOITb Bubnuoreka
Eg€ cpoiicTBa u HOK
https://m.edsoo.r
rpagux W072LC5R6V
2.10 KonTposbHas KonTponbHas Ccbuika ai1s
pabota: "CreneHnHas pabota YUHUTEIS:
¢bynkuus. Eé bubanoreka
cBoiicTBa u rpaduk" LIOK
https://m.edsoo.r
u/431WRJ3Y?2
3.1 | Pazpen 3. ApudmeTnueckuii e OopMyIMpOBATh, 3aIIUCHIBATE B Ycrabiid onpoc, | Cepuika ms JlyxoBHO-
ApudmeTnyeckn | KOpEHb CUMBOJIMYECKOi hopme u MMMCbMEHHBIMN yHUTeIIA: HPaBCTBCHHOC
i KOpeHb N-0M HaTypajibHOU KCIIOJIb30BaTh CBOMCTBA KOPHS -0 KOHTPOJIb bubnnoreka BOCITUTaHHE
CTeIeHH. CTEIeHH U ero CTETIICHU JIJIS TpeoOpa3oBaHMs LIOK
HppaunonajbHbl | CBOMCTBA BBIPAKCHUH. https://m.edsoo.r
€ YypaBHEHHUS o HaXOI[I/ITB peuicHuAd tl//VEMYOBlC
5 ) HPPALMOHATIBHBIX YPaBHEHUN C h_ttps: J/m.edsoo.r
MOMOIIIbIO0 PABHOCHIIBHBIX MIEPEXO/I0B WBANSPUZEB
3.2 [Ipeo6pazoBanus WIIM OCYLIECTBIILA HPOBEPKY KOPHEH. [y c i ompoc, | Ccbuika s

e CtpouTs rpaduk GyHKIUN KOPHS

YUUTCIIA:



https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/NAJFF14CO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/2ST9QM2GO
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/K6XLQ4UJX
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/072LC5R6V
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/431WRJ3Y2
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/VEMYOB1CV
https://m.edsoo.ru/B4NSPUZEB
https://m.edsoo.ru/B4NSPUZEB

3.3

YHUCIIOBBIX
BBIPAKCHU,
coJleprKalInX
CTETIEHHU U KOPHH

3.4

UppanuonanbHbie
YpaBHEHHUS.
OCHOBHBIE METO/IbI
pereHus
MPpALIMOHATBHBIX
ypaBHEHUH

PaBHOCHIBHBIC
Mepexo/ibl B
peuennu
MPPALMOHATIBHBIX
YpaBHEHUH

N-0#1 CTeTeHN KaK 0OpaTHOM ISt
(GYHKITUH CTETIEHU C HATypaIbHBIM
[OKa3aTesleM

OUCHMEHHBIN
KOHTPOJIb

Bbubnuoreka
LHOK
https://m.edsoo.r
u/VR15USBDE
https://m.edsoo.r
u/PRR3BH17H
https://m.edsoo.r
u/GMO7CPCQ
G

YcrHblii onpoc,
MMACHEMEHHBIN
KOHTPOJIb

Ccouika s
YAUTEIA:

Bbubnuoreka
ILHOK
https://m.edsoo.r
u/DHW50QA79
M
https://m.edsoo0.r
u/DN896TF02
https://m.edsoo0.r
u/1X40FNHPA

YcrHblii onpoc,
MMACbMEHHBIN
KOHTPOJIb

CchUika mig
YUYUTEIS:
bubnuoreka
IHOK
https://m.edsoo.r
u/0O2VvV5I16B4
https://m.edsoo.r
u/RPXZVEFMH
T
https://m.edso0.r
u/261843DBS
https://m.edsoo.r
u/O87ZL0E2K



https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/VR15USBDE
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/PRR3BH17H
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/GMO7CPCQG
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DHW5QA79M
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/DN896TF02
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/1X40FNHPA
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/O2VV5I6B4
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/RPXZVFMHT
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/261843DBS
https://m.edsoo.ru/O87ZL0E2K
https://m.edsoo.ru/O87ZL0E2K

3.5

CsoiicTBa 1 rpaduk

YcTHBIM onpoc,

Ccouika [is

KOpHSI N-OM CTENEHU MMUCbMEHHBIN YUUTENS:

KaK (YHKIHH KOHTPOJIb bubnuoteka

00paTHOM CTeTeHu ¢ LIOK

HATYPATBHBIM https://m.edsoo.r
u/8JLO4AFGQ9

TOKA3ATEIEM https://m.edsoo.r
uJQHAUMLO
M

3.6 KonrtposbHas KourponbHas Ccbuika st

pabota: "CBolicTBa U pabota YUUTEIIS:

rpaduK KOpHS n-oi bubnmoreka

CTETICHH. LIOK

UppammonabHsie https://m.edsoo.r
u/01A6HO8VZ

ypaBHeHus"

4.1 | Paspen 4. Cremnens ¢ e DOPMYIUPOBATH ONPEIEIEHHE Vernbii onpoc, | Ceblika st JIyXOBHO-
IToxa3aTebHas panuoHaJIbHBIM CTCIICHHU C PallMOHAJIbHBIM MUCbMEHHBIN yauTens: HPaBCTBCHHOC
(pyHxuus. IoKasaTelieM U eé MTOKa3aTeJIeM. KOHTPOITb bubnuoTeka BOCIUTaHHE
Iloka3aTeabHble | CBOMCTBA ¢ BrinonHATh mpeoOpa3oBaHus HOK
ypaBHeHus (10 4) YHUCJIOBBIX BBIPAKEHUM, COEPKAIINX E;?;I\illg LlJel(i%OCgllDr

CTETNEHU C pallMOHATBHBIM
OKA3ATCIICM. https://m.edsoo.r
u/HFJPEPWL9
e Vcnionp30Bath 1UQpOBHIE https://m.edsoo.r
pECypCHI I TOCTPOCHUS Tpadrka U/HDVGSNILT
4.2 [Moka3aTenbHas TMOKa3aTe/IbHON QYHKIUMH U U3yYCHUSA | VerHplif onpoc, | Coblika s
(yHkums, eé €€ CBOJCTS. IMCHMEHHBIN Y4HTeILSL:
cBolicTBa U rpaduk * Haxouth pemenus KOHTPOJIb bubnuoreka
[IOKa3aTeJIbHBIX YPAaBHEHUM HOK
https://m.edsoo.r
u/T7GPDUVR

M



https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/8JLO4FGQ9
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/JQHAUMLOM
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/01A6HO8VZ
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/3PMBUK0GP
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HFJPEPWL9
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/HDVG5NJ1T
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/T7GPDUVRM
https://m.edsoo.ru/T7GPDUVRM

4.3 Hcnonb3oBanue Veraslit onpoc, | Cebika s
rpaduka GyHKIUN [IACbMEHHBIN YUHUTEIIA:
JUTS pEIICHUS KOHTPOJIb bubnuoteka
ypaBHEHUH LHOK
https://m.edsoo.r
u/N111711BM
https://m.edsoo0.ru
[9PE3YWZ25
4.4 [Toka3aTenbHbIC Vernblii onpoc, | Ceblika st
YpaBHCHHUA. MHUCHMCHHBIN y4auaTeIA:
OCHOBHBIE METOIbI KOHTPOJIb bubnunoreka
perieHus LHOK
1OKA3ATEIBHBIX https://m.edsoo.r
. U/NXLINJSWM
YPaBHCHUH https://m.edsoo.r
u/1ITAGIMG1X
https://m.edsoo.r
uW/YWT7H8GTY
4.5 KonrponsHas KonTtposnbHast Ccpuika [yist
pabora: pabota YUHTEIIS:
"IlokazaTenbHas EI/IO(SIJEI/IOTGKa
%;ig;tﬂmm R https://m.edsoo.r
| u/HNIC60AKS
ypaBHEHUS
5.1 | Pa3zmen S. Jlorapudm yucna. e JlaBath onpezenenue norapupma | YCTHBIN onpoc, | Cebuika st JlyXoBHO-
Jlorapudmuuecka | CoiicTBa YUCia; JECATUYHOrO U HATyPaJIbHOIO | MUChMEHHBIN yauTeILs: HPaBCTBCHHOC
1 pyHKIHA. norapudma norapudma. KOHTPOJIb bubnuoteka BOCIIUTaHHE
Jlorapupmuueck e llcionb30BaTh CBOMCTBA HOK
We ypaBHeHust norapudMoB 7151 IpeoOpa3zoBaHus B;E’;é/;?((;%s\?\%r

(18 )

J0rapu(HMUUECKUX BBIPAKECHHUH.
e Crpouts rpapuk

https://m.edso0.r
u/192RS5MOM



https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/NII171IBM
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/9PE3YWZ25
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/NXLINJ5WM
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/1TA6IMG1X
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/YWT7H8GT7
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/HNIC6OAK8
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/E2G7K9QW6
https://m.edsoo.ru/I92RS5MOM
https://m.edsoo.ru/I92RS5MOM

5.2

5.3

JlecsTuuHble U
HaTypalbHbIE
JorapudMbl

[TpeoOpa3zoBanue
BBIPAKCHU,
coJepKalxX
norapudmsl

5.4

5.5

Jlorapudmuueckas
byHkms, eé
CBOICTBa U rpaduK

Hcnons3oBanue
rpaduka QyHKIUU
JUISL peleHus

JorapupMUUEcKor QYHKIINHA KaK
00paTHO K OKa3aTEeNIbHON U
HCIIOJIB30BaTh CBOMCTBA
JorapupMUIEcKoi QyHKIMA IS
penieHus 3aaay.

e Haxoauts pemenus
JOTapu(pMHUECKUX YPaBHEHUH C
ITOMOIIBI0 PABHOCWIBHBIX IIEPEXO/I0B
WJIU OCYLIECTBIIASA IIPOBEPKY KOPHEH

https://m.edsoo.r
u/EMCQ4R3B7

YcTHBIN ompoc,
OUCHMEHHBIN
KOHTPOJIb

Cchplika st
YUHUTEHA:
bubanoreka
HOK
https://m.edsoo0.r
u/NBUG10GSP
https://m.edso0.r
u/EMWTCSPQ
Y

YcTHBIN ompoc,
NUCHMEHHBIN
KOHTPOJIb

Cchlka st
YUUTCIA:
Bubnuoreka
HOK
https://m.edsoo.r
u/OQF9WHEX5
https://m.edsoo0.r
u/LXMJ440Q0AU
https://m.edsoo.r
u/EP6U39IXNM

VYceTHBI ompoc,
OHUCHbMEHHEIN
KOHTPOJIb

Ccouika s
YUHUTETIS:
bubnnoreka
HOK
https://m.edsoo.r
u/8TW3GXDH6
https://m.edsoo.r
u/KYG9CA4S4F

YCTHBIN ompoc,
MMMCbMEHHBIN
KOHTpPOJIb

Ccbuika s
YUUTEIS:

Bubaunoreka
HOK



https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/EMCQ4R3B7
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/NBUG10GSP
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/EMWTCSPQY
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/OQF9WHEX5
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/LXMJ44QAU
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/EP6U39XNM
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/8TW3GXDH6
https://m.edsoo.ru/KYG9C4S4F
https://m.edsoo.ru/KYG9C4S4F

YpaBHCHUI https://m.edsoo.r
u/VBLWTS50G
https://m.edsoo.r
u/5CIKV1ZUF

5.6 Jlorapugmuueckue Ycrasiii onpoc, | Cebuika st

YpaBHEHUS. MMMCbMEHHBIMN Y4IUTCIIA:

OCHOBHBIE METO/IBI KOHTPOJIb Bubimoreka

peLeHust HOK

J10TAPHBMHEUECKEX https://m.edsoo.r

N U/STONRDYGS

YPaBHeHHH https://m.eds00.r
u/22FDXMI4S
https://m.edsoo.r
u/Z2GEEG3I1

5.7 PaBnocunbHbIe VYernbiit onpoc, | Cebuika juis

Mepexo/ibl B MUCbMCHHBIN YUHUTES:

pelieHun KOHTPOJIb EI/IO6IJZI/IOT6KEI

HorapmbMvH e https://m.edsoo.r

YPABHEHH W9WDPQWD1
4
https://m.edsoo.r
u/OVYGSNTLD

5.8 KoHntponbHas KoHntponbHas Ccplnka s
pabora: pabota YUHUTEIIS:

"Jlorapupmuyeckas bubnnoteka

byHKIHS. [OK

Torapudmieckue https://m.edsoo.r
u/I8PXC5ZEA

ypaBHEeHUA"

6.1 | Pa3men 6. CuHyc, KOCUHYC, e JlaBaTh OmpeeIeHNs CUHYCA, Ycrasiii onpoc, | Cepuika ms JlyXOBHO-
Tpuronomerpuye | TAHT€HC U KOTAHT€HC KOCHHYCa, TAHI'CHCA U KOTAaHI'€HCa MMHCbMEHHBIN yquTEIA: HPaBCTBEHHOC
bubnuoteka BOCIIUTAHUE

CKH€ BbIPA’KCHUA

YHUCJIOBOTO

YKCJIOBOTO apryMEHTa; a TaKkKe



https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/V8LWTS50G
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/5CIKV1ZUF
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/STONRDYGS
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/22FDXMI4S
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/Z2GEE63I1
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/9WDPQWD14
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/0VYGSNTLD
https://m.edsoo.ru/I8PXC5ZEA
https://m.edsoo.ru/I8PXC5ZEA

6.2

6.3

6.4

U ypaBHeHus (22

)

apryMeHTa

ApKcuHYyC,
ApPKKOCHHYC U
ApPKTaHIE€HC
YHUCIIOBOTO
aprymeHra

TpuronomeTrpuyecka
ST OKPY>KHOCTD,
oTpeieieHue
TPUTOHOMETPHUYECKU
X QyHKIHN
YHCIIOBOTO
apryMeHTa

OCHOBHEBIE
TPUTOHOMETPHUUYECKU

e popmyJibl

apKcHHyca, apKKOCHHYCa U
apKTaHTeHCa YUCIa.

o [[puMeHSITH OCHOBHBIE
TPUTrOHOMETpUYECKHE (HOPMYJIIBI IJIs
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN.

o [IpumeHsTH hopMyIIBI
TPUTOHOMETPHH JIJISI PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHM

KOHTPOJIb

HOK
https://m.edsoo.r
u/YAGEE8VC3
https://m.edsoo.r
u/FOWSQ8FFL

YcrHblii onpoc,
MUCHEMEHHBIN
KOHTPOJIb

Ccouika s
YUYUTEIIS:
Bbubnuoreka
ILHOK
https://m.edsoo.r
u/A20WOVO0OPY
https://m.edsoo.r
u/9A0XNXSJ0

YcTHBIN ompoc,
MUCHEMEHHBIN
KOHTPOJIb

Ccplka st
YUYUTEIIA:
bubanoreka
HOK
https://m.edsoo0.r
u/YA3XPQ1JL
https://m.edsoo.r
u/7TEBAMGFB
R

YcTHBIN ompoc,
NUCHMEHHBIN
KOHTPOJIb

Ccplika st
YUYUTEIIA:
bubanoreka
[HOK
https://m.edsoo.r
u/7G41UGG6B
https://m.edsoo.r
u/JB8BG5ATI
https://m.edsoo.r
u/C5YUBTBTC
https://m.edso0.r



https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/YAGEE8VC3
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/F9W5Q8FFL
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/A20WOV0PY
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/9A0XNXSJ0
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/YA3XPQ1JL
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7EBAMGFBR
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/7G41UGG6B
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/JB8BG5ATI
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/C5YUBTBTC
https://m.edsoo.ru/6GNQGH5MV

6.5

6.6

[TpeobpazoBanue
TPUTOHOMETPUUCCKHA
X BBIPAXKEHU

U/6GNQGH5M
\

YcTHBIN ompoc,
OUCHMEHHBIN
KOHTPOJIb

Cchplika st
YUHUTEHA:
bubanoreka
HOK
https://m.edsoo0.r
u/U9IM91UJVJ
https://m.edso0.r
u/MEB4SJ2PW
https://m.edsoo0.r
u/RINAIF49S
https://m.edsoo0.r
u/6EH5SHHHY

Pemenne
TPUTOHOMETPUUYECKU
X YPaBHEHUHU

YcTHBI ompoc,
MMACbMEHHBIN
KOHTPOJIb

CcpUika g
YUUTEIA:
bubnuoreka
IHOK
https://m.edsoo.r
u/LGDUR382T
https://m.edsoo.r
u/POLVEZ6JE
https://m.edsoo.r
u/QOK5GFZ7H
https://m.edsoo.r
u/YR0O5D8PZ5
https://m.edsoo.r
u/1US5PKNSQT
https://m.edsoo.r
u/U7NBWCND
W
https://m.edsoo.r
u/89ZKWG015



https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/6GNQGH5MV
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/U9M91UJVJ
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/MEB4SJ2PW
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/R9NAIF49S
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/6EH5SHHHY
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/LGDUR382T
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/PQLVEZ6JE
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/QOK5GFZ7H
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/YR05D8PZ5
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/1U5PKNSQT
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/U7NBWCNDW
https://m.edsoo.ru/89ZKWG015
https://m.edsoo.ru/89ZKWG015

6.7

KoHntponbHas
pabora:
"TpuroHomeTpuyeck
Y€ BBIPAXKCHUS U
TPUTOHOMETPUYECKHU
€ ypaBHEeHHUS"

7.1

7.2

7.3

7.4

7.5

Paznen 7.
ITocaenoBareabHO
CTH U MPOTrpeccun
(10 )

ITocnemoBaTeabHOCT
M, CIIOCOOBI 3a1aHUs
IOCJIEIOBATEIILHOCTE
U. Meton
MaTeMaTHYEeCKOHN
WHIYKIIUU

MOHOTOHHBIE U
OTpaHUYECHHBIE
IIOCIIEIOBATEIILHOCT
u. Ucropusa ananusa
OCCKOHEUYHO MaJIbIX

Apudpmernueckas
nporpeccust

['eomerpuueckas
nporpeccus

beckoneuno

¢ OnepupoBaTh NOHITUSIMU:
MOCIIE0BATEIBHOCTD, CIIOCOOBI
3a/1aHUsl TOCTIEA0BATENbHOCTEN;
MOHOTOHHBIE U OTPaHUYECHHbIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U OTPAHUYEHHOCTb.

e [lonyuats mpencraBienue 00
OCHOBHBIX UJESIX aHAIN3a
0ECKOHEYHO MaJbIX.

e J/[aBaTh onpeaeneHue
apu(pMETHIECKON U TEOMETPUICCKOM
MIPOTPECCHH.

e Jloka3biBaTh CBOMCTBA
apu(pMEeTUIECKON U TEOMETPHUECKON
MIPOTPECCUU, HAXOAUTH CYMMY YICHOB
MIPOTPECCUH, a TAKKE CYMMY UYJICHOB
OecKOHEYHO yObIBarouIei
r€OMETPUYECKON ITPOTrPECCUH.

e llcionp30BaTh Nporpeccuu Jist
pelieHus 3aj1a4 NpUKIaJHOro
XapaKTep.

o [IpumeHITh POPMYITy CITOKHBIX
MIPOLICHTOB ISl PELLICHUs 3a/1a4 U3

KonTponbnas Ccputka Juis
paborta YUHTETIS:
bubnnoreka
HOK
https://m.edsoo.r
u/IF11SN76Q
Ycrabiii onpoc, | Cebuika s
MHUCHMCHHBIN YUHTCIIS:
KOHTPOJIb bubnnoreka
HOK
https://m.edsoo.r
u/5VMC7JBEV
Ycrabiii onpoc, | Cebuika st
MMUCbMEHHBIHN YUHTCIIS:
KOHTPOJTb bubnuoreka
HOK
https://m.edsoo.r
u/ZVAAYOVRL
Ycrasiii onpoc, | Cebuika s
MMCHMEHHBIHN YUMTCIIA:
KOHTPOJb bubnnoreka
HOK
https://m.edsoo.r
u/50RWO02V1E
VYernsrit onpoc, | Cebuika ms
MMUCHEMEHHBIHN YUMTEIIA:
KOHTPOJIb bubnnoreka
HOK
https://m.edsoo.r
uw/ED20JQZ24

YcrHblii onpoc,

Ccouika s

yxoBHo-
HpPaBCTBEHHOE
BOCIIUTAHUE,
¢uHaHCOBas
PaMOTHOCTb



https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/IF11SN76Q
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/5VMC7JBEV
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/ZV4AYOVRL
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/50RW02V1E
https://m.edsoo.ru/ED2OJQZ24
https://m.edsoo.ru/ED2OJQZ24

7.6

yOBIBaroIas
reoMeTpuyecKas
nporpeccust

1.7

Cymma O0ecKOHEYHO
yObIBaroIei
reOMETPUYECKOMN
MIPOTpPEeCcCCUm

7.8

JInHeHHbBII N
SKCITIOHCHIIMATLHBIN
poct. Hucro e.
dopmylia CIOKHBIX
MIPOLIEHTOB

7.9

Hcnonp3oBanue
MPOTPECCUU IS
peHIeHI/IFI peaJII)HI)IX
3aJ1a4 IPHUKIATHOTO
XapaxkTepa

KonTponbsHas
pabora:
"ITocnenoBaTeILHOC
TH U nporpeccuu’”

peanbHON NPAKTUKH

OUCHMEHHBIN
KOHTPOJIb

YUUTEIIA:
Bbubnuoreka
ILHOK
https://m.edsoo.r
u/VG377T8EY

YcTHBIN ompoc,
NUCHMEHHBIN
KOHTPOJIb

Cchlka st
YUYUTEIS:
Bubnuoreka
LHOK
https://m.edsoo.r
u/TY1S3DAPL

YceTHBIM ompoc,
NUCHMEHHBIN
KOHTPOJIb

Cchlika st
YUYHUTEIIA:
bubnuoreka
IHOK
https://m.edsoo.r
u/UM1H7BTW
2
https://m.edsoo0.r
u/CEY72CW58

YcTHBIH ompoc,
NUCHMEHHBIN
KOHTPOJIb

Cchuika 11
YUUTCIA:
bubnunoreka
HOK
https://m.edsoo.r
u/ARPHBDA4Y1

KonTponbnas
paborta

CchUika mig
VUUTEIIS:

Bbubanoreka
HOK
https://m.edsoo.r
u/8QWRKXOH
P



https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/VG377T8EY
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/TY1S3DAPL
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/UM1H7BTW2
https://m.edsoo.ru/CEY72CW58
https://m.edsoo.ru/CEY72CW58
https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/ARPHBD4Y1
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/8QWRKXOHP
https://m.edsoo.ru/8QWRKXOHP

8.1

8.2

8.3

8.4

8.5

Pasnea 8.
HenpeprsiBHbIE
GyHkuum.
IIpousBoanas
(20 v)

HenpepsiBHble
GYHKIUHN 1 UX
CBOMCTBA

Touka pa3psIBa.
AcuMITOTHI
rpaduKoB (pyHKIHI

CaoiicTBa pyHKITUH
HENPEPHIBHBIX HA
OTpe3Ke

Mertoa nHTEpBaIOB
JUTS pEIICHUS
HEPABEHCTB

IIpumeHeHue

¢ OrniepupoBaTh MOHATUSAMMU:
GbyHKIUS HeTpepbIBHAS HA OTPE3Ke,
TOYKa pa3pbiBa QYHKIIUU, ACUMITOTA
rpaduka QyHKIUH.

e [IpuMeHATH CBOMCTBA
HENPEpBIBHBIX (PYHKIMN I pereHus
3azay.

¢ OnepupoBaTh MOHITHUSIMU:
1epBas ¥ BTOpasi IpOU3BOIHbIE
(yHKIMH, TOHUMATh (PU3NYECKUHA U
Tr€OMETPUYECKHUIA CMBICT
MPOU3BOJIHOM; 3aMCHIBATH
YpaBHEHUE KacaTEIbHOM.

¢ BerunciisaTe Npou3BOHbIE
CYMMBI, ITIPOU3BEICHNS, YACTHOTO U
CJIOKHOM (PYHKITHH.

e l3yuyaTk MpOU3BOHBIC
3JIEMEHTAPHBIX (QYHKIUH.

e lcnonp30BaTh reOMETPUYECKUI
U QU3UUECKUI CMBICT POU3BOJHOM
JUISL peIeHus 3a/1a4

YceTHBIH ompoc,
NUCHMEHHBIN
KOHTPOJIb

Ccouika [is
YUYUTEI:
bubnuoreka
HOK
https://m.edsoo.r

u/MCC5N1579

YeTHBIM ompoc,
NHUCHbMEHHEIN
KOHTPOJIb

Ccouika s
YUYUTEIIS:
bubnnoreka
HOK
https://m.edsoo.r

u/BXCP9CRNV

YcrHblii onpoc,
MUCHEMEHHBIN
KOHTPOJIb

Ccouika s
YAUTEIA:

Bbubnuoreka
ILHOK
https://m.edsoo.r

u/DP10ESGVN
https://m.edso0.ru
/CCXH3TPSB

YcrHblii onpoc,
MMACbMEHHBIN
KOHTPOJIb

CchUika mig
YUHTENS:
bubnnoreka
1HOK
https://m.edsoo.r

u/A364LEWCO
https://m.edso0.r

u/RVODQWS5S
P
https://m.edso0.r

UW/LRMHAKVY
F

YcTHBIN o1poc,

Ccouika s

JyxoBHoO-
HPaBCTBEHHOE
BOCIIMTAHHEC



https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/MCC5N1579
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/BXCP9CRNV
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/DP10ESGVN
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/CCXH3TPSB
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/A364LEWC0
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/RVQDQW5SP
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/LRMHAKVYF
https://m.edsoo.ru/LRMHAKVYF

8.6

CBOICTB
HENPEPBIBHBIX
byHKIMA 115
peIIeHuUs 3a1a9

OUCHMEHHBIN
KOHTPOJIb

YUUTEIIA:
Bbubnuoreka
ILHOK
https://m.edsoo.r
u/VAMMSCCC
D

Htps://m.edsoo.ru
[ZR5Z207R4

8.7

IlepBas u BTOpas
IIPOU3BOJHBIC
byHKIIUN

8.8

Ornpenenenue,
reOMETPUYECKUI
CMBICIT ITIPOU3BOTHOM

YcTHBIN ompoc,
OUCHMEHHBIN
KOHTPOJIb

Ccbuika s
YUUTEIIS:
bubnuoreka
[HOK
https://m.edsoo.r
u/TQJHPC7B3

YcTHBIN ompoc,
NUCHMEHHBIN
KOHTPOJIb

Cchuika s
YUYUTEN:
bubnnoreka
LHOK
https://m.edsoo.r
u/1YSJQSNXT

8.9

Onpenenenue,
buznyecKuil CMbICI
MIPOU3BOAHOMN

YcrHblii onpoc,
NUCHMEHHBIN
KOHTPOJIb

Ccouika s
YUYUTEIIS:
bubnnoreka
HOK
https://m.edsoo.r
u/5707NISYJ

YpaBHeHue
KacaTelIbHOU K

rpaduky QyHKIHH

YcTHBIN ompoc,
NUCHEMEHHBIN
KOHTPOJIb

Cchlka st
YUHUTETS:
Bbubnuoreka
LHOK
https://m.edsoo.r
u/NNA3B1850
https://m.edsoo.r



https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/VAMMSCCCD
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/ZR5Z2O7R4
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/TQJHPC7B3
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/1YSJQ5NXT
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/5707NISYJ
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/NNA3B185O
https://m.edsoo.ru/2MS8V364A

u/2MS8V364A

8.10 IIponsBoaHbIe Ycerabiid onpoc, | Cebuika mns
JJIEMEHTAPHBIX MMMCbMEHHBIN YIuTCIIA:
byHKIUH KOHTPOJTb bubnnoreka

HOK
https://m.edsoo.r
u/9CG66E0L3
https://m.edsoo.r
u/OX3T1IGG2

8.11 IIpousBoaHast Ycerabiii onpoc, | Cebuika s
CYMMEI, MMUCbMEHHBIN YyauATeIA:
MIPOU3BEICHUS, KOHTPOJTb bubnuoTeka
YaCTHOTO M LIOK
KOMIIOSHLIAH https://m.edsoo.r

N u/H13R9OF8T
Py https://m.edsoo.r
u/CIXJYCL4P
https://m.edsoo.r
u/401LVJEZL

8.12 KouTposnbHast KonTponbHas Ccblika st
pabora: pabota YUHUTENIS:
"IIponsBogHas" bubnnoreka

HOK
https://m.edsoo.r
u/72752YHQ9

9.1 | Pazmen 9. [ToBTOpenue, e [IpuMeHATh OCHOBHBIE IOHATUS | Y CTHBIH ompoc, | Cebuika s

IHoBTOpEHME, 0000111eHHE, Kypca ajire0psl 1 Hadaul MMHUCHbMEHHBII YAUTEIA:
00001meHne, CHCTEMaTH3AIUS MaTeMaTUYECKOTO aHaIn3a It KOHTPOIb bubnunoreka
CHCTeMATH3ALNUs | 3HAHMIA: pelIeHns 3a1a4 U3 PeanbHOH KU3HH 1 LIOK
3HAHUI (5 9) "VpaBHeHus" APYTHUX MIKOJBHBIX ITPEIMETOB E}It:’pg(/)/lr\n/ll\e/dzsl(z)l(\)/llr
H
9.2 [ToBTOpEHHE, Vernbii onpoc, | Cebiika st



https://m.edsoo.ru/2MS8V364A
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/9CG66E0L3
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/OX3T1IGG2
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/H13R9OF8T
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/CIXJYCL4P
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/401LVJEZL
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/72752YHQ9
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/PCOMVZEMH
https://m.edsoo.ru/PCOMVZEMH

9.3

9.4

o0o01enue,
cucTeMaTu3anus
3HaHui: "OyHKIUK"

Hrorosas
KOHTpOJIbHAsA paboTa

[ToBTOpEHME,
0000111EHHE,
CHCTEMAaTU3aLMs
3HAHUM

OUCHMEHHBIN
KOHTPOJIb

YUHATENS:

bubnmuoreka
ILHOK
https://m.edso0.r

u/RIB6TWPAT

KonTponsHas
paborta

Cchlka st
YUYUTEIS:
Bubnuoreka
LHOK
https://m.edsoo.r

u/7LME3ZN27
https://m.edso0.r

u/Y1L9K7609

YcTHBIH ompoc,
MACHEMEHHBIN
KOHTPOJIb

Ccouika s
YUUTEIIS:
bubnnoreka
HOK
https://m.edsoo.r

u/FF21A8SJZ

11 knacc (136 u)

n/n

Paznen

Tema

Kon-Bo
Jacos,
OTBOJIHUMBEIX
Ha
OCBOCHHE
TEMBI

Bunw nesrensHoctu

KonTposns

OneKTpOHHbIE
(undpossrie)
oOpa3oBaTtenbHbIe

pecypch

OCHOBHBIE
HaIpaBJCHUs
BOCIIUTATEILHO
U IesITeNIbHOCTH
u
(yHKITOHATBHO
1 TpaMOTHOCTH

11

Pazngea 1.
HccaenoBanue

[Ipumenenue
IIPOU3BOJIHOM K

e CTpouTh rpaik KOMITO3UITHH
(GYHKIUI ¢ TOMOIIBIO AJIEMEHTAPHOTO

YcTHbli onpoc,
NUCHMEHHBIN

Ccpuika s
VUUTEIS:
bubanoreka

HyxoBHo-
HpPaBCTBEHHOE



https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/RI36TWPAT
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/7LME3ZN27
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/Y1L9K76O9
https://m.edsoo.ru/FF21A8SJZ
https://m.edsoo.ru/FF21A8SJZ

1.2

1.3

$yHxumii ¢
MOMOLILI0
NMPOU3BOJIHOMI
(22 v)

HCCIIEZIOBAaHUIO
byHKUIMH Ha
MOHOTOHHOCTbD U
IKCTPEMYMBI

Haxoxnenue
HauOOoIbILIEro U
HaMEHbILIETO
3HAYEHUS
HETMPEpPhIBHOM
byHKIIMHM Ha
OTpE3Ke

IIpumenenue
MPOU3BOIHOM JJIst

WICCJIEIOBAHMS M CBOMCTB
KOMITO3UIIUH.

e CTpOUTH r€OMETPUUECKUE
00pa3bl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOMW IUTIOCKOCTH.

e llcrios1b30BaTh MIPOU3BOIHYIO IS
uccieoBaHus QyHKIUHN Ha
MOHOTOHHOCTb U SKCTPEMYMBI;
HaXOJAUTh HauOboblIee U
HalMEHbIlIee 3HaYeHUs! PYHKLIUU
HENPEPBHIBHON Ha OTPE3KE; CTPOUTH
rpaduku QyHKIUI Ha OCHOBAHUU
IIPOBEAEHHOTIO UCCIICIOBAHUS.

e llcrios1b30BaTh MPOU3BOIHYIO IS
HaXO0’KJCHUs HAWTy4IlIero penieHus B
IPUKJIAIHBIX, B TOM YHCIIe
COLIMATIbHO-DPKOHOMUYECKHX, 3a1a4aX,
JUISl ONIPEJIENIEHNS CKOPOCTH U
YCKOPEHUS IIpoLecca, 3alaHHOro
dbopmyoit unu rpadukom.

e [losy4ars npencraBiacHue O
IIPUMEHEHUU IPOU3BOJHOMN B
Pa3IMYHbIX OTPACIAX 3HAHHUH

KOHTPOJIb

LHOK
https://m.edsoo.r
u/E9SB1SYNM
https://m.edsoo0.r
u/W7FOW9AD
E
https://m.edsoo.r
U/N61EYOQXN
https://m.edsoo0.r
u/39CNHJI8O
https://m.edsoo0.r
u/HALRRPTNU
https://m.edsoo0.r
U/GN11SQZZR

YceTHBIH o1poc,
OUCHMEHHBIN
KOHTPOJIb

Ccrlika g
YUYUTEIA:

bubanoreka
[HOK
https://m.edsoo.r
u/C8ANWBUL
B
https://m.edsoo0.r
u/HQU4R7TCY
https://m.edsoo.r
u/BE9QWXUF3F
https://m.edsoo0.r
u/FI1C58HJG
https://m.edsoo.r
u/IEEIH61Y7
https://m.edsoo.r
u/641IKWZ70D

YcTHBIM ompoc,
NUCHMEHHBIN

CcrLika misa
YUYUTEIA:

BOCIIUTAHHUC



https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/E9SB1SYNM
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/W7FOW9ADE
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/N61EY0QXN
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/39CNHJI8O
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/H4LRRPTNU
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/GN11SQZZR
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/C8ANWBULB
https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/HQU4R7TC7
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/BE9WXUF3F
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/FI1C58HJG
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/IEEIH61Y7
https://m.edsoo.ru/64IKWZ70D
https://m.edsoo.ru/64IKWZ70D

14

HaXO0XKJICHUS
HaWIy4Ilero
peueHus B
MPUKIATHBIX
3a/1ayax

15

IIpumenenue
MPOU3BOHOM JJIsA
OIpeeIeHUs
CKOPOCTH U
YCKOpPEHUs
nporecca,
3aIaHHOTO
bopmyoi unu
rpaduxom

KOHTPOJIb

Bbubnuoreka
LHOK
https://m.edsoo0.r
u/ZMPEN7APJ]
https://m.edsoo0.r
u/JOAT53RW5S

1.6

Kommosunus
byHKIMMA

YceTHBI ompoc,
HOUCHLMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
LHOK
https://m.edsoo.r
u/IJOCONWS57
https://m.edsoo.r
u/HXTRI77A5

I'eomeTpuyeckue
00pa3bl ypaBHEHUI
Ha KOOPAWHATHOU
IUIOCKOCTH

YcTHbIi onpoc,
MUCbMEHHbIN
KOHTPOJIb

Ccrpuika i
YUUTEIIS:
Bbubnuoreka
LHOK
https://m.edsoo0.r
u/0D1VDOCOZ
https://m.edsoo.r
u/P6PCUHT4D
https://m.edsoo0.r
u/LGNJMKS00

YcTHbIi onpoc,
NUCHLMEHHBIN
KOHTPOJIb

Ccrlnka gisa
YUUTCIIA:
Bubnuoreka
[HOK
https://m.edsoo.r
u/WUIS4RBXB
https://m.edsoo0.r



https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/ZMPEN7APJ
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/JQ4T53RW5
https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/IJ0CONW57
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/HXTRI77A5
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/0D1VDOCOZ
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/P6PCUHT4D
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/LGNJMKS00
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/WUIS4RBXB
https://m.edsoo.ru/RWWLNF0GR

U/RWWLNFOG
R

1.7 KonTtpomnbHas KontponbsHast Ccbutka Juist
pabora: pabota YUHUTEIIS:
"HUccnenoBanue bubanoreka
byHKUHMM C [HOK
[OMOIIBO https://m.edsoo.r
. u/8DME3XV95
pOU3BOAHON"

2.1 | Paznen 2. [lepBooOpasHnas, e O1epUpoOBaTh MOHATHAMU: Verupiii onpoc, | Cepuika s JIyXOBHO-
IlepBooOpa3Hasi © | OCHOBHOE nepBooOpa3Has U ONpeaeaEHHBIN IIUCbMEHHBIN YIHMTCIIA: HPaBCTBCHHOC
uHTerpaJ (12 u) CBOMCTBO MHTErpall. KOHTPOIIb bubnuoteka BOCIIUTaHHE

NepBOOOPa3HBIX ¢ Haxoauts mepBooOpa3Hbie LHOK
AJIEMEHTapHbIX (PYHKIUN U https://m.edsoo.r
u/GS6KL8IJMB
BBIYUCIISITh HHTETPAN 1O hopmyJie —
2.2 [TepBo0Opa3ubIe . Verusri onpoc, | Cebuika s
Heprorona — JlelOHuna. 3
3JIeMEHTapHbBIX MTUCHbMEHHBIN YUUTENS:
. e HaxomuTh miiomaay miockux Ermorexa
(byHKUHA. HUryp ¥ 00BEMBI TEI C TIOMOIIBIO KOHTpOIIb LOK
Ilpasnna oTIpe/IeNIEHHOT0 HHTErpasa
: https://m.edsoo.r
HaXOKNCHHA ® 3HAKOMHUTBCSA C MAaTEMAaTUYECKUM u/JU3413GVM
MepBOOGPA3HBIX MOJICTTUPOBAHHEM Ha IIPUMEPE https://m.eds00.r
muQdepeHIranbHbIX ypaBHEHUH. U/EN7VYQ15Z

2.3 Wurerpain. e [loayuaTh npeacTaBICHUE O VYernsriii onpoc, | Ceblika s

I'eomerpuueckui 3HAYCHUU BBEACHUS ITOHATHUSA HHUCbMEHHBIN YUUTCIISA:

CMBICJI HHTETpaja MHTErpaJia B pa3BUTUU MaTeMaTUKU KOHTPOJIb bubnunoreka
[HOK
https://m.edsoo.r
u/GGPXB7R8C

2.4 Brruncnenue Ycrablit onpoc, | Cebuika s

OITPENIEIIEHHOTO IMMChMEHHBII YUHUTCILA:

UHTErpasia 1o KOHTPOIIb bubnuoteka

I[TOK



https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/RWWLNF0GR
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/8DME3XV95
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/GS6KL8JMB
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/JU3413GVM
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/FN7VYQ15Z
https://m.edsoo.ru/GGPXB7R8C
https://m.edsoo.ru/GGPXB7R8C

2.5

dbopmyite
Hrrorona-
JletitOunita

https://m.edsoo.r
u/4R97WJZ52
https://m.edsoo0.r
u/1AJBM4RQT

2.6

IIpumenenue
MHTErpana st
HaXOXKJCHUs
momaaeu
II0CKUX GUryp

YceTHBIH o1poc,
HOUCHMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
LHOK
https://m.edsoo.r
u/MU24JJVID

[Ipumenenue
WHTErpaja s
HAX0XKICHUS
00BEMOB
T€OMETPHUYECKUX
Tell

YcTHBIM ompoc,
HUCbMEHHBIN
KOHTPOJIb

Ccpuika s
YUYHATEIIS:
bubanoreka
[HOK
https://m.edsoo.r
u/77COVHICS

2.7

2.8

[Ipumepsr
peleHui
nuddepeHIraIbH
BIX YPaBHEHUU

YcTHBIM ompoc,
HUCbMEHHBIN
KOHTPOJIb

Ccruika s
YUUTEIIS:
bubnuoreka
[IOK
https://m.edsoo.r
u/GV6VHS88LS
https://m.edsoo0.r
u/GQOI8P1PX

Maremarnueckoe
MOJIeJTMPOBaHHE
peanbHbIX
IIPOLIECCOB C
MOMOIIIbIO
nuddepeHnraIbH
BIX YPaBHEHUI

VYcTHbIi onpoc,
NUCHMEHHBIN
KOHTPOJIb

Ccrlnka giasa
YUHATENS:

Bubnuoreka
[HOK
https://m.edsoo.r
u/LLIDKMSOC



https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/4R97WJZ52
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/1AJ8M4RQT
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/MU24JJVID
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/77COVH1CS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GV6VH88LS
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/GQOI8P1PX
https://m.edsoo.ru/LLIDKMSOC
https://m.edsoo.ru/LLIDKMSOC

2.9 KontponbHas KonrponbHast Ccbuika Juist
pabora: pabota YUHUTEIIS:
"[TepBooOpa3Has u bubnuoteka
uHTerpan” HOK
https://m.edsoo.r
u/06KKZN9AH
3.1 | Pazgen 3. I'paguxu | Tpuronomerpudec e Vcnionp30Bath 1UQpoBHIE Ycrubriii onpoc, | Cebuika s JIyXOBHO-
TPUTOHOMETpUYeC K€ QYHKIUHU, UX peCYpCHI JIs TOCTPOCHHUS TpadUKOB HHUCbMEHHBIN YUHUTEIA: HPaBCTBCHHOC
KMX QYHKIMH. CBOMCTBA U TPUTOHOMETPHUSCKUX (PYHKIHH U KOHTPOJIb bubnuoreka BOCITMTaHHE
Tpuronomerpudec | rpaduku M3y4eHHs X CBOMCTB. LHOK
KHe HepaBeHCTBA e PemiaTh TPUrOHOMETPUYECKUE E;Z%SE/I/D rgic)l(sg?{r
(14 1) YPaBHEHIHS 1 OCYIIECTBIIATE oToop httos://m.edsoo.r
KOpHEH C IOMOMILI0 U/37WDY 2B6K
TPUTOHOMETPUYECKON OKPYIKHOCTH. https:/m.edsoo.r
o [IpumeHsITH HOPMYJIBI u/35V07L100
TPUTOHOMETPHUH TSI PEIICHHSI https://m.edsoo.r
OCHOBHBIX THITOB u/CNOL1CBYR
TPUTOHOMETPHYECCKHX HEPABCHCTB. https://m.edsoo.r
e lcrionp30Bath HUGPOBHIC u/ JYONTMOIS
3.2 OTt6op KOpHEiH Vernsiii onpoc, | Cebuika st

TPUTOHOMETPHUUEC
KHX ypaBHEHUH C
IIOMOILBIO
TPUTOHOMETPHUEC
KOM OKPY>KHOCTH

pecCypchI It TOCTPOCHHS U
UCCIen0BaHus rpaQUKOB (PYHKIIHIA

NUCHLMEHHBIN
KOHTPOJIb

YUUTCIIA:

Bubnuoreka
LHOK
https://m.edsoo0.r
u/ODHC3ZFH2
https://m.edsoo0.r
UW/EY67USIYI
https://m.edsoo.r
u/60J90Z11W
https://m.edsoo.r
u/NPGOZ1WA
L



https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/06KKZN9AH
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/43EDG1XRK
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/37WDY2B6K
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/35V07LIOQ
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/CNQL1CBYR
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/JY9NTM0I5
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/ODHC3ZFH2
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/EY67USIYI
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/60J90ZI1W
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/NPGOZ1WAL
https://m.edsoo.ru/NPGOZ1WAL

3.3 Pemenue Ycrabi onpoc, | Cebuika ms

TPUTOHOMETPHUUEC MMHUCbMEHHBIN YUIUTEA:

KHX HEPaBEHCTB KOHTPOIIb bubnuoteka
[HOK
https://m.edsoo.r
u/BIEFQCOPY
https://m.edsoo.r
u/P9CTAGVUJ
https://m.edsoo.r
u/DC43MAHFK
https://m.edsoo.r
Uu/8ESMOFQW?7

3.4 KonTponbnas KonTponbsnas Ccplka u1s

pabora: "I'paduxu pabota YUHTENIS:

TPUTOHOMETPUYEC bubnmnorexa

KUX (QyHKIHH. IHIOK

ttps://m.edsoo.r

Tpuronomerpuuec USIH7NIDTD

KH€ HepaBeHcTBa"

4.1 | Paznmen 4. OCHOBHBIE METO/IBI o [IpuMeHsTH CBOMCTBA Yeruslif onpoc, | Cebuika st
HppaunoHajbHble, | pEelICHUS MOKA3aTEIbHON U TOTApU(PMUIECKONH | MICHMEHHBIH YUHUTECILA:
nokasarejibHble U MOKa3aTeIbHBIX (GyHKIMI K PEIIEHHIO TI0OKa3aTENIbHBIX | KOHTPOJIb bubanoTeka
Jorapu(pMu4YecKne | HEPaBEHCTB 1 JIOTapu(MUIECKUX HEPABCHCTB. LHOK
HepaBeHCTBa (24 1) ¢ O00CHOBATh PABHOCHIIBHOCTh E}tSDESG//S ng;d\f\?s?g

HEPEXOAOB- https://m.edsoo.r
e PemiaTh nppandoHaibHbIE U WOKOI4NONY
KOMOWHHUPOBaHHBIC HEPABEHCTBA, C https://m.edsoo.r
MOMOILIbIO PABHOCWIIBHBIX IEPEXO0/I0B. u/XK1IL8CO6
e llcnonb30BaTh rpaduyeckne https://m.edsoo.r
METOJIBI M CBOMCTBA BXOASINHX B u/S16YS5E1UA
4.2 OCHOBHBIE METOIBI Cceblka uis

peleHus

YpPaBHEHUE WM HEPABEHCTBO
GyHKIUH 1S peleHust 3a1a4u

YcTHbli onpoc,
MHACHMEHHBIN

YUUTETS:



https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/BIEFQC0PY
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/P9CTAGVUJ
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/DC43MAHFK
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/8ESM0FQW7
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/5JH7N1DTD
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/8EG5BXW3Q
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/0K0I4NQNY
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/XK1IL8C06
https://m.edsoo.ru/S16Y5E1UA
https://m.edsoo.ru/S16Y5E1UA

4.3

Jorapu(pMUIECKIX
HEPABEHCTB

4.4

OCHOBHBIE METOIEI
pelieHus
HppanuoHaIbHBIX
HEPaBEHCTB

KOHTPOJIb

Bbubnuoreka
LHOK
https://m.edsoo0.r
u/HBE6M6CYQ
https://m.edsoo0.r
u/TPJ4YUEUS8
https://m.edsoo.r
u/SC4WSD4TP
https://m.edsoo0.r
u/6XWRKO0GB

Q

4.5

I'padpuueckue
METO/IbI pEIICHUS
MPPALOHATIBHBIX
ypaBHEHUH

YcTHbIi onpoc,
NUCHMEHHBIN
KOHTPOJIb

Ccrutka i
YUUTEIIS:
bubnuoreka
LHOK
https://m.edsoo0.r
u/7N3OMGUSA
https://m.edsoo0.r
u/NYRQK20JO
https://m.edsoo0.r
u/TKEL6CU7P
https://m.edsoo0.r
u/SO0R8V677

I'padnueckue
METO/IbI peIIeHUs

YceTHBI ompoc,
HOUCHLMEHHBIN
KOHTPOJIb

Ccpuika s
YUMUTEIISA:
bubanoreka
LHOK
https://m.edsoo.r
u/CEFJGB7PP
https://m.edsoo.r
u/5DTMHOBY9G

YceTHBI ompoc,
HHUCbMEHHBIN

Ccpuika st
VUIUTEIIS:



https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/HBE6M6CYQ
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/TPJ4YUEU8
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/SC4WSD4TP
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/6XWRK0GBQ
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/7N3OMGU5A
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/NYRQK20JO
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/TKEL6CU7P
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/S00R8V677
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/CEFJGB7PP
https://m.edsoo.ru/5DTMH0B9G
https://m.edsoo.ru/5DTMH0B9G

4.6

IIOKa3aTCJIbHBIX
ypaBHEHUU

KOHTPOJIb

Bbubnuoreka
LHOK
https://m.edsoo0.r
u/PWK5FHR1I

4.7

I'padpuueckue
MCTO/Ibl PCUHICHUA
IIOKa3aTeIbHBIX
HEPaBEHCTB

YceTHBIH o1poc,
HOUCHMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
LHOK
https://m.edsoo.r
u/4W292JPZ4

4.8

I'paduueckue
METO/IbI peIIeHUs
JOrapuPpMHUUECKUX
ypaBHEHUH

YcTHBIM ompoc,
HUCbMEHHBIN
KOHTPOJIb

Ccpuika s
YUYHATEIIS:
bubanoreka
[HOK
https://m.edsoo.r
u/AYOLSVBQOH

4.9

I'papuueckue
METO/Ibl PEILICHUS
Jorapu(pMUIECKIX
HEPABEHCTB

I'padpuueckue
METO/Ibl PEIICHUS
MOKa3aTeNbHbIX U
JOrapupMUUECKUX
ypaBHEHUN

YceTHBIH ompoc,
HNUCHLMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTENS
bubanoreka
HOK
https://m.edsoo.r
u/B719WE7LT
https://m.edsoo.r
u/DQOJPAM35

YcTHBIM ompoc,
OUCHMEHHBIN
KOHTPOJIb

CcpUIka s
YUUTEIIS:
bubnuoreka
[IOK
https://m.edsoo0.r
u/2NOQX4IT5
https://m.edsoo0.r
u/WN6ON936V



https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/PWK5FHR1I
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/4W29ZJPZ4
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/AY0LSVBQH
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/B7I9WE7LT
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/DQOJPAM35
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/2NOQX4IT5
https://m.edsoo.ru/WN6ON936V
https://m.edsoo.ru/WN6ON936V

4.10 I'paguaeckue Ycrabiid onpoc, | Cebuika ms
METO/IbI PEIICHUS MUCHEMEHHBIN YUUTEINS:
[IOKAa3aTeNIbHBIX U KOHTPOJIb bubnuoreka
JOTapUPMHUECKUX LHOK
HEPABEHCTB https://m.edsoo.r
u/5285JJ231
https://m.edsoo.r
U/H7RCFPHRQ
411 Kontponenas KonrtpomnbHas Ccbuka Juist
pabora: pa6ora YUHTEIISE:
"UppanmonanbHbie bubnmnoreka
, TIOKA3aTeNbHbIE 1 LHOK
norapudMITTecKHe https://m.edsoo.r
u/OUEKRH3W
HepaBeHCTBA" M
51 | PasnexnS. KowmmnekcHere ¢ OrieprpoBaTh MOHATHAMHU: Ycrusiii onpoc, | Cebuika s JlyX0BHO-
KoMmniekcHblie qHCclIa. KOMIIJIEKCHOE YHCJIO U MHOXKECTBO HUCbMEHHBIN YUHUTEIA: HPaBCTBCHHOC
yncaa (10 q) AnrebGpanyeckas u KOMIUICKCHBIX YHCE]L. KOHTPOJIb Bbubnuoreka BOCIIMTaHHE
TPUTOHOMETPHYEC e [IpeicTaBNsATH KOMILIEKCHBIE LHOK
Kast YOPMBI 3aIIHCH yuCcna B anreGpandeckoii u B;tggs/é rwgszcé%r
KOMILIEKCHOLO TPUTOHOMETPHUECKOH opme. httos.//m.edsoo.r
qHcia ¢ BrinonHATh apudmMeTHyecKue UNXW7I10PUS
5.2 Apudmernueckue OTICPALIHH € HUMH. VYernsiii onpoc, | Cebuika st
oTepaIHH ¢ e M3o0paxaTh KOMH\J:ICKCHBIG HCEMEHHEL yunTens:
KOMILICKCHEIMI qriciia Ha KOOPIWHATHON TUIOCKOCTH. KOHTPOITH Bu6mHoTeKa
- o [Ipumensts popmyiry Myaspa u [HOK
MOJTy4aTh NPEeCTaBICHUE O KOPHSIX N- https://m.edsoo.r
Ol CTEIIeHHN M3 KOMIUICKCHOTO YHCIIa. u/13KLU4DRU

e 3HAKOMHUTHCS C IPUMEpaMHU

https://m.edsoo.r
u/4AMH5SJ9B0



https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/5285JJ23I
https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/H7RCFPHRQ
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/OUEKRH3WM
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/E6SCWA25Z
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/NXW7I0PUS
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/13KLU4DRU
https://m.edsoo.ru/4MH5SJ9B0
https://m.edsoo.ru/4MH5SJ9B0

5.3 H300paxenue IIPUMEHEHNS KOMIUIEKCHBIX YHCEN VYeraslit onpoc, | Cebuika st
KOMILJICKCHBIX JUISL pELLIEHUs] TEOMETPUUECKUX U MUCHEMEHHBIN YUUTETIS:
qucen Ha buznyecKuX 3a1a4 KOHTPOIIb bubnnoreka
KOOPJAMHATHOU LHOK
TOCKOCTH https://m.edsoo.r
u/N8U560RS8
https://m.edsoo.r
u/C7N4LUODS
5.4 ®opmyna Myaspa. Ycrabriii onpoc, | Ceblika s
Kopuu n-oi MMMChMEHHBIN YUHTEIS:
CTEIEHH U3 KOHTPOJIb bubnuoteka
KOMILJIEKCHOTO LHOK
— https://m.edsoo.r
u/5VW220UC2
https://m.edsoo.r
u/YCWOXQ3E
6
5.5 IIpumenenue Ycrabii onpoc, | Cebuika ms
KOMITJICKCHBIX MMUCHEMEHHBIN YUUTETIS:
YHCeN IS KOHTPOJIb bubnuroreka
penreHus LHOK
(busHueCKUX H https://m.edsoo.r
u/M33HA2FT9
F€OMETPUUECKUX
3a7a4
5.6 KourponbHas Kontponbnas Ccblika ams
pabora: pabota YUUTEIIS:
"KoMmiekcHbIe bubnuoreka
qpcia" LHOK
https://m.edsoo.r
U/GUNT4PQPE
6.1 | Pasnex 6. Hatypanbnsie u e OnepupoBaTh MOHATUIMHU: YerHslii onpoc, | Cebuika st JlyxoBHO-
HarypajabHble LEJIbIE YKClIa HaATypaJIbHOE U IEJIOE YUCIIO, HHUCbMEHHBIN YaATCIISA: HPaBCTBCHHOC



https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/N8U560RS8
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/C7N4LUODS
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/5VW220UC2
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/YCWOXQ3E6
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/M33HA2FT9
https://m.edsoo.ru/GUNT4PQPE
https://m.edsoo.ru/GUNT4PQPE

6.2

6.3

6.4

6.5

neJble yucaa (10

)

IIpumenenue
IIPU3HAKOB
JEIMMOCTH LIETIBIX
4qHCell

IIpumenenue
MIPU3HAKOB
JETTUMOCTH IIEJTBIX
gucen: HOJl u
HOK

[Ipumenenue
IIPU3HAKOB
JEIUMOCTH LIEIIBIX
YHCEJI: OCTATKH I10
MOJLYJIIO

IIpumenenne
MIPU3HAKOB

MHO>KECTBO HATYPAJIbHBIX U LIEIBIX
qucel.

e llcriosib30BaTh MpU3HAKU
JEITMMOCTH LIEJIBIX YUCEN; OCTATKHU I10
moaymo; HOJl n HOK HaTypasibHbIX
yucelr; anroput™ EBknuna s
peleHus 3a1a4.

e 3anuchIBaTh HATYpaJIbHbIE YUCIIA
B PA3JIMYHBIX MO3UIIUOHHBIX CUCTEMAX
CUHCJICHUS

KOHTPOJIb

Bbubnuoreka
LHOK
https://m.edsoo0.r
u/6L53P0CIQ
https://m.edsoo0.r
u/9DAXEE1GO

YcTHBIH ompoc,
HOUCHLMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
LHOK
https://m.edsoo.r
u/XD2VU8Y18
https://m.edsoo.r
u/BKXH3VHM
C

YcTHBIH o1poc,
HOUCHMEHHBIN
KOHTPOJIb

Ccpuika s
YUMTEIIS:
bubanoreka
LHOK
https://m.edsoo.r
u/U549JT5GI
https://m.edsoo.r
u/ROTIFXZWU

YcTHBIM ompoc,
HHUCbMEHHBIN
KOHTPOJIb

Ccrka s
YUUTEIISA:
bubnuoreka
[IOK
https://m.edsoo0.r
u/5FNDP0C41
https://m.edsoo.r
U/LNZN330RG

VYeTHbIi ompoc,
MUCbMEHHBIN

Ccpuika s
YUHUTEIS:

BOCIIUTAHHUC



https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/6L53P0CIQ
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/9DAXEE1GO
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/XD2VU8Y18
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/BKXH3VHMC
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/U549JT5GI
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/R9TIFXZWU
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/5FNDP0C41
https://m.edsoo.ru/LNZN330RG
https://m.edsoo.ru/LNZN330RG

JETUMOCTH 1IEJTBIX KOHTPOJIb bubnuoreka
YHCEJl: aITOPUTM [HOK
EBkiuna s https://m.edsoo.r
u/A8BOHTW28V
peuieHus 3aa4 B
LEJIBIX YHCIIax
6.6 Kontponbnas Kontponbnas Ccbuika st
pabora: "Teopus pabota VUUTENIS:
HebIX yrcen" bubnmnoreka
[HOK
https://m.edsoo.r
U/NCZOYIBFR
7.1 | Pazmen 7. Cucrema n e OnepupoBaTh MOHATHIMH: Vernsiii onpoc, | Cebiika s JIyXOBHO-
Cucrembl COBOKYITHOCTh CHCTEMA M COBOKYITHOCTh YPABHEHHMH | IMCbMEHHBIH YHUTCIA. HPaBCTBCHHOC
pPauMoOHAJIbHBIX, ypaBHEHUH. Y HEPABCHCTB; PELICHUE CUCTEMbI WM | KOHTPOJIb bubnnoreka BOCIIUTaHHE
HpPpPalHOHAJIbHBIX PaBHOCUIIBHBIC COBOKYITHOCTH; paBHOCHJIbHBIC I—IOK_
MOKA3aTeIBLHLIX M | CHCTEMEI M CHCTEMBI U CUCTEMBI-CIIEICTBUSL. h;gg}g '\”/llf'?\s/egg
u
- e HaxoauTs pelieHus cucteMm u
JOrapu(pMUYECKNX | CHUCTEMBI VP https://m.edsoo.r
ypaBHeHuii (12 4) CJIeICTBUS COBOKYITHOCTCH LEIBbIX W2NYESL1RC
allMOHAJIbHBIX, UPPAITMOHATBHBIX >
7.2 OCHOBHBIE METOIBI pal » Mppall ’ VYerusiii onpoc, | Cebuika s
MOKa3aTeIbHBIX U JIOTApUPMUICCKUX N )
peleHus CUCTEM U . IMUCHbMEHHBIN YUHATCIISA:
. YpaBHEHU U HEPABEHCTB. Bu6
COBOKYITHOCTEH . | KOHTPOJIb nonrorTeka
o [[pyMeHSTh CUCTEMBI YpaBHEHUI LIOK
palrOHATBHBIX
. K PEIICHUIO TEKCTOBBIX 3a/1a4 U3 https://m.eds00.r
YpaBHCHUHA pasIMYHBIX 00J1acTEl 3HAHUH U u/CKESHUS7T
7.3 OCHOBHBIE METOBI peaJILHOP'I JKU3HU,; UHTCPIIPETUPOBATH YcTHBIN 0o1poc, Ccpuika ajis
peleHus CUCTEM U IMOJIYUYCHHBIC PCILICHHS. IIUCbMEHHBINA YUYHUTETIA:
COBOKYITHOCTEH e llcions3oBath muQpoBbIe KOHTPOIIb bubnmnoreka
HppaloOHaJIbHbIX pecypceel [OK
ABHCHMI https://m.edsoo.r
P u/JKOPF5PM2
7.4 OCHOBHBIC METOJIBI Vernbiii onpoc, | Cebiika s



https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/A8OHTW28V
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/NCZOYIBFR
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/6QAMHIW49
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/2NYFSL1RC
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/CKESHUS7T
https://m.edsoo.ru/JK0PF5PM2
https://m.edsoo.ru/JK0PF5PM2

7.5

pelIeHus: CUCTEM U
COBOKYIHOCTEM
MOKa3aTeJIbHbBIX
ypaBHEHUH

7.6

OCHOBHBIE METO/IbI
pelIeHUsI CUCTEM U
COBOKYIHOCTEMN
Jorapu(pMUIECKIX
ypaBHEHUH

HNUCHMEHHBIN
KOHTPOJIb

YUUTEIISA:
bubnuoreka
LHOK
https://m.edsoo0.r
u/51Z5AIVWZ
https://m.edsoo0.r
u/VUDYFBUA4C

7.7

[Ipumenenue
CUCTEM K
PpEILICHUIO
MaTEMaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3
pa3IMYHBIX
o0nacTeil HAayKu U
pEATbHOM JKU3HH,
MHTEPIIPETALNS
MOJTyYEHHBIX
pe3yJIbTaToB

YcTHBIH ompoc,
OUCHLMEHHBIN
KOHTPOJIb

Ccpuika s
YYUTEIS:
Bubnuoreka
LHOK
https://m.edsoo.r
u/104NPAWEE
https://m.edsoo.r
u/XI1K82R4Y3

KontponbsHas
pabota: "Cucremsl
panoHaTbHBIX,
UppaIMOHATBHBIX
MOKa3aTEeIbHBIX U

YcTHBIM ompoc,
OUCHMEHHBIN
KOHTPOJIb

Ccrka s
YUYUTEIA:
bubnuoreka
[IOK
https://m.edsoo0.r
u/FVBON9ARO
https://m.edsoo0.r
u/BS2BRDQ8D
https://m.edsoo.r
u/KEPYP4ACG

KonTponbhas
pabota

Ccrlnka giasa
YUUTEIIA:
bubanoreka
[HOK
https://m.edsoo.r



https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/5IZ5AIVWZ
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/VUDYFBU4C
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/1O4NP4WEE
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/XIK82R4Y3
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/FVBQN9AR0
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/BS2BRDQ8D
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/KEPYP4ACG
https://m.edsoo.ru/PY1EYYY4M

Jorapu(pMUIECKIX u/PY1EYYY4M
ypaBHEeHUI"
8.1 | Pa3snen 8.3apauu ¢ | Panuonansubie e BuiGupars crnocob perenus Yerusblii onpoc, | Cebuika st JIyXOBHO-
napamerpamu (16 YpaBHEHHUSA C panuoHaJIbHBIX, HUPPAllMOHAJILHBIX, MHACHMEHHBIN YIATeIIA: HPaBCTBCHHOC
q) napameTpamMu TI0Ka3aTENbHbIX, JIOTAPUPMUYECKUX U | KOHTPOJIb bubnuoteka BOCIIHUTAHUE,
TPUTOHOMETPUYECKUX YPABHEHUN U LHOK (uHaHCOBas
HEpPaBEHCTB, COJAEPKALIUX MOIY/IU U https:/m.eds00.ru |  rpamotHoCTS,
mapamMeTpsl. - [BVE4CVO0B npoopueHTaN
8.2 ParpoHanbHble Vernbii onpoc, | Ceblika s 4
HEpPaBEHCTBA C * lpumersTs rpadueckue 1 ITACbMEHHBIN yUUTeIs:
AHAJIMTUYECKUE METO/IbI AJI PEIICHUS Bubimoreka
fapaMeTpant YpaBHEHUN U HEPABEHCTB C KOHTPOIb LIOK
napameTpamu, a TaKXe HCCIIeJOBaHUE https://m.edsoo.r
GbyHKIUH MeTogamMu WAXTUKVAV
MaTEMaTHU4YECKOIro aHaJIu3a. W
8.3 Pammonansueie e CTpOUTh U UCCIEI0BATh Ycrabi onpoc, | Cepuika ms
CHCTEMBI C MaTeMaTUYeCKHe MOJICIN pPeaTbHbIX MMUCHbMEHHBIN YUHUTEIIS:
rnapameTpamu CUTYAIIMI C IOMONIBIO YPAaBHEHUH, KOHTPOIIb bubnmoreka
HEPaBEHCTB U CUCTEM C MapaMeTpamMu LHOK
https://m.edsoo.r
u/CMKD4UGB
P
8.4 UpparroHanbHbie YerHblii onpoc, | Cebuika st
YpaBHEHUS, MMMChMEHHBIH YUIHUTCILA:
HEPaBEHCTBA C KOHTPOIIb bubnunoreka
napaMeTpamu LHOK
https://m.edsoo.r
U/PFOEGIXEG
8.5 Hppanuonansusie Ycrabiit onpoc, | Cebuika mis
CHUCTEMBI C MHUCHEMEHHBIN YyquTeII:
napaMeTpamMu KOHTPOIIb bubnuoteka

[MOK



https://m.edsoo.ru/PY1EYYY4M
https://m.edsoo.ru/BVE4CV90B
https://m.edsoo.ru/BVE4CV90B
https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/AX7UKVAVW
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/CMKD4UGBP
https://m.edsoo.ru/PF0EGIXEG
https://m.edsoo.ru/PF0EGIXEG

8.6

https://m.edsoo.r
u/GVGKCPRJZ

8.7

IToxa3aTennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
napameTpamu

YceTHBIH ompoc,
HOUCHMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
LHOK
https://m.edsoo.r
u/QJ4K1Y35W

8.8

Tloka3zarenbpHbIE
CUCTEMEI C
rnapameTpamu

YcTHBIM ompoc,
HUCbMEHHBIN
KOHTPOJIb

Ccpuika s
YUHATEIS:
bubanoreka
[HOK
https://m.edsoo.r
u/M725624SQ

Jlorapudmuueckue
YpaBHEHHH,
HEpaBEHCTBA C
napaMeTpamu

YcTHbIi onpoc,
MUCbMEHHBIN
KOHTPOJIb

Ccrpuika i
YUUTETIS
bubanoreka
HOK
https://m.edsoo.r
u/114BBN6PR

8.9

8.10

Jlorapudmuueckue
CHUCTEMBI C
napaMeTpamMu

YceTHBI ompoc,
OUCHMEHHBIN
KOHTPOJIb

Cchlaka st
YUHUTEIIS:
bubnuoreka
HOK
https://m.edsoo.r
u/1US8V5YYB

Tpuronomerpuuec
KHE YPaBHEHHS C
napaMeTpamu

YcrHblii onpoc,
NUCHMEHHBIN
KOHTPOJIb

Ccpuika st
YUYHTEIS:
bubanoreka
[HOK
https://m.edsoo.r
u/J3E6M4K5P



https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/GVGKCPRJZ
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/QJ4K1Y35W
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/M72S624SQ
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/114BBN6PR
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/1US8V5YYB
https://m.edsoo.ru/J3E6M4K5P
https://m.edsoo.ru/J3E6M4K5P

8.11 Tpuronomerpudec Yernblii onpoc, | Cebuika st
KHUe HEPaBCHCTBA C IMMChMEHHBII YUHUTCIIA:
rapameTpamMu KOHTPOIIb bubnuoteka
HOK
https://m.edsoo.r
U/KXSQIMLX
W
8.12 TpuroHomeTpudec Yeruslii onpoc, | Cebika st
KHE CUCTEMEI C MMMChMEHHBIH YUUTECIIA:
napameTpamMu KOHTPOITb bubnmoreka
[HOK
https://m.edsoo.r
UW/EGQYTSCM
K
8.13 [Toctpoenue u Vernblii onpoc, | Ceblika mst
HucciieJOBaHue MMHMChbMEHHBIH YUHATENS:
MaTEMaTHYCCKHUX KOHTPOIIb bubnuoteka
Mojienel peanbHBIX LHOK
CHTYaIHi ¢ https://m.edsoo.r
u/SYJHPEZ54
TOMOTIIbIO https://m.edsoo.r
YPABHEHHH C u/07QRW54XJ
napameTpamMu
8.14 KonTtposnbHast KonTponbHas Ccbuika 1i1s
pabota: "3anmaun ¢ pabota YUHTENS:
napamerpamu’ bubnuoreka
HOK
https://m.edsoo.r
u/AUDRLEGIH
9.1 | Pazmen 9. [ToBTOpEHME, e MozaenupoBarh peajibHbIe Ycrabiid onpoc, | Cebuika mns
IloBTOpeHnue, 000011CHHE, CUTYaIlUH Ha A3bIKE anreOpsl, MMACHEMEHHBIN yuuTes:
00001IeHHe, CHUCTEMaTH3aIUs COCTaBJIATh BHIPAXKEHUs, YPABHEHHUS, | KOHTPOJb bubnuoreka

[IOK



https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/KXSQ1MLXW
https://m.edsoo.ru/EGQYTSCMK
https://m.edsoo.ru/EGQYTSCMK
https://m.edsoo.ru/EGQYTSCMK
https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/SYJHPEZ54
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/07QRW54XJ
https://m.edsoo.ru/AUDRLEGIH
https://m.edsoo.ru/AUDRLEGIH

9.2

9.3

9.4

9.5

CHCTeMaTHU3alUusA
3HaHmii (16 4)

3HaHUM:
"VpaBHenus"

[ToBTOpEHME,
00o001I€enue,
cucTeMaTu3anus
3HAHUM:
"VpaBHeHUs.
Cucremsl
ypaBHEeHUI"

[ToBTOpEHME,
00o001Ienue,
cucTeMaTtu3anus
3HAHUM:
"Hepasenctpa"

[ToBTOpEHMeE,
0000111eHHE,
cucTeMaTu3anus
3HAHUM:
"ITIpousBogHas u e
npuMeHeHue"

[ToBTOpEHME,

HEPABCHCTBA U UX CUCTEMBI T10
YCIIOBUIO 33]Ia4H, UCCIIEIOBATh
MOCTPOCHHBIE MOJICIIH C
MCTIOJIB30BaHUEM alllapaTa ajareopsl,
WHTEPIPETHPOBATH IMOTYICHHBIN
pe3ysbTar.

e [IpumMeHATh QYHKIIUU IS
MOJICTTUPOBAHUS Y HCCIICTOBAHUS
pEaNIbHBIX MPOIECCOB.

e Pemare npuKIagHBIC 33/1a4H, B
TOM YHUCJIE COIMATBHO-
YKOHOMUYECKOTO U (PU3UIECKOro
Xapakrepa, CpeICTBAMHU alnreOphl 1
MaTEeMaTHYECKOTO aHAJIN3a

https://m.edsoo.r
u/Q96Z4GTOB
https://m.edsoo0.r
u/LDDJV3J2C

YceTHBIH o1poc,
HOUCHMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
LHOK
https://m.edsoo.r
u/0T5CT6Z9Y

YceTHBIM ompoc,
HNUCHMEHHBIN
KOHTPOJIb

Ccpuika s
YUUTCTIS:
bubanoreka
HOK
https://m.edsoo.r
u/785E3G27D
https://m.edsoo.r
u/JNOOB5EMJ
https://m.edsoo.r
u/S60BDWS8R5

YcrHblii onpoc,
HUCbMEHHBIN
KOHTPOJIb

Ccpuika s
YYUTEIS:
bubnuoreka
LIOK
https://m.edsoo0.r
u/9ZPIBFWS3
https://m.edsoo.r
U/ITBR16TV4
https://m.edsoo.r
u/2FTL33S5B

YceTHBIH ompoc,

Ccrlaka qia



https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/Q96Z4GTOB
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/LDDJV3J2C
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/0T5CT6Z9Y
https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/785E3G27D
https://m.edsoo.ru/JN00B5EMJ
https://m.edsoo.ru/JN00B5EMJ
https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/S6OBDW8R5
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/9ZPIBFWS3
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/ITBR16TV4
https://m.edsoo.ru/2FTL33S5B
https://m.edsoo.ru/2FTL33S5B

9.6

00o001I€enue,
cUcTeMaTu3aIus
3HaHuii: "MHTerpain
U €ro npuMeHenue"

9.7

[ToBTOpEHMeE,
00006111eHNE,
CHCTEMAaTU3alHs
3HAHUH:
"®yHkuun"

HNUCHMEHHBIN
KOHTPOJIb

YUUTEIISA:
bubnuoreka
LHOK
https://m.edsoo0.r
u/20Y4E5SB2P

9.8

Hrorosas
KOHTpOJIbHAS
pabota

YcTHBIH ompoc,
HOUCHLMEHHBIN
KOHTPOJIb

Ccpuika s
YUYUTEIS:
Bubnuorexa
HOK
https://m.edsoo.r
u/O9UIWIKA2
https://m.edsoo.r
u/QY81HGQQ
Vv
https://m.edsoo.r
u/8Q9LOYAR1

[ToBTOpEHME,
00001IcHHE,
cucTeMaTtu3anus
3HAHUU

KonTponbhas
pabora

Ccpuika s
YUUTEIIA:
Bubnuoreka
[IOK
https://m.edsoo.r
u/BMDRMCOP
G
https://m.edsoo.r
u/N7J3K1FD7

YcTHbIM onpoc,
MUCbMEHHbIN
KOHTPOJIb

Ccrpuika i
YUHUTEIS:

Bubnuoreka
LIOK
https://m.edsoo.r
U/SANNIWXQ
M



https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/20Y4E5B2P
https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/O9UIWIKA2
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/QY81HGQQV
https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/8Q9L0YAR1
https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/BMDRMCOPG
https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/N7J3K1FD7
https://m.edsoo.ru/SANN9WXQM
https://m.edsoo.ru/SANN9WXQM
https://m.edsoo.ru/SANN9WXQM

IToypo4Hoe niiaHupoBaHue 10 y4eOHOMY Kypcy «AJredpa U HayaJjia aHaJau3a. Yriay0J¢HHblii yposenb» B 10 kiacce

Ha 2026-2027 y4yeOHbIii roa
(mo ®1oC CO0)

COIJIACHO Y4eOHO-MeToAuYecKoMY KOMILIeKTY AjuMoB III.A. (43 AelicTByI01Iero nepevyHsi yueOHMKOB)

4 yaca B Hezento, Bcero 136 yacoB 3a yueOHbIN Tof

Ne
ypoka

Tema ypoka

Buabi aestesibHocTH 110 GOPpMUPOBAHUIO QYHKIMOHAIBLHOM
rPaMOTHOCTH

DyieMeHTHI KoauduKaTopa
I'UA B popmate OI'D u EI'D

Pa3nen 1. MHoKecTBO JeliCTBUTEJIBHBIX Ynced. MHOrowieHbl. PannoHalbHbIe ypaBHeHHs H HepaBeHCTBA. CHCTeMBbI JTUHEHBIX ypaBHeHn# (24 1)

1

MHoecTBO, onepalyy Hajl
MHOKECTBAMH U UX CBOMCTBA

Huarpammer Diinepa-Berna

IIpumeHeHune TeopeTuko-
MHOKECTBEHHOI'O ammnapara Jis
peeHns 3aaa4d

45

PauunonanesHbie yncna. OOBIKHOBEHHbBIE
U ICCATHYHBIC POOH, POIICHTHI,
OCCKOHEUHBIE TIEPUOANICCKIE TPOOH

6-7

[Ipumenenune apobeii U MPOIIEHTOB IS
peLIeHUs IPUKIAIHBIX 33124

JewcTBuTenpHBIC Yrcia. ParmonaabHbIC
Y UppalHOHAIBHBIC YHCIIa

ApupmeTnyeckue onepanum ¢
JIEHCTBUTEIHHBIMHU YHCIIAMU

10

Moynb AeWCTBUTENEHOTO YUCIIA U €T0
CBOMCTBA

Ucnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIH anmapart AJs1 OIMUCaHUs X043
pereHusT MaTeMaTHIeCKHIX 3a/1a4, a TAK)KE PEATbHBIX MPOIIECCOB U SBIICHUH.

OnepupoBaTh NOHATUSAME: PAITHOHATBHOE YUCIIO, OECKOHCYHAS
MepHOANYECKas APOOk, MPOLIEHTHI; UPPAIIMOHAIBHOE U JCHCTBUTEIBHOE
YUCIIO; MOAYJIh ICUCTBUTEILHOTO YHCIIA; UCIIOIB30BATh 3TH MTOHATHS TIPH
MIPOBEICHUN PACCYKICHHUH U IOKA3aTEeILCTB, IPUMEHITH IPOOH 1 TIPOIECHTHI
JUTSL peLICHUS] TPUKIIAIHBIX 3a/1a4 U3 PA3IMUHbIX OTpacieil 3HaHUuN U
peaIbHOM KU3HHU.

Hcnonp3oBaTh npuOIMKeHHBIE BEIYNCICHUS, IPABUIIA OKPYTIICHUS,
MIPUKHIIKY U OIICHKY PE3yIbTaTa BEIUUCIICHHM.

[IpuMeHSTh pa3IMdHbIE METOBI PEIICHHSI PAITMOHABHBIX B IPOOHO-
panOHANBHBIX YPaBHEHUH; a TAKXKE METOJ] HHTEPBAJIOB JIJIST PEIICHUS
HEPaBEHCTB.

OnepupoBaTh NOHATUSIMU MHOTOWIEH OT OAHON NEPEMEHHOMN, €ro KOpHHU;
MPUMEHSTH JIeJICHHE MHOTOWIEHA Ha MHOTOWICH C OCTaTKOM, TeopeMy besy u
Teopemy Buera st perienust 3aad.

OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEWHBIX YPAaBHEHUHN, MATPULIA,
ONpEEIUTENb MATPUILIBL.

Hcnonp30BaTh CBOMCTBA ONPEACTUTENS 2 X 2 JIsl BEIYUCICHUS €ro
3HAYCHUS, TPUMEHSTE ONPEICITUTEIIN ISl PEIICHUSI CUCTEMBI TMHEHHBIX
ypaBHEHUH.

1.1.3 JIpoOu, mpoIeHTHI,
palMOHATBHBIC YHCIIA

1.1.3 JIpoOu, mpoIeHTHI,
palMOHATBHBIC YHCIIA

1.1.3 JIpoOu, mpoIeHTHI,
paloHaIbHbIC YUCIIA

1.1.3 JIpoOwu, poIIeHTHI,
palroHaNIbHbIC YHCIIa

1.1.3 IpoGwu, mporeHTHl,
panroHaNIbHbIE YHCIIa




11

[IpubnrmkEHHBIE BEIYUCIICHUS, IPaBUIIa
OKpYTJICHHMS, TPUKHUIKA U OLICHKA
pe3ysbTaTa BBIYMCICHHN

12-14

OcHOBHBIE METOIbI PEILICHUS LEIIBIX U
OpoOHO-pallOHATIFHBIX YPaBHEHUH 1
HEPaBEHCTB

15

MHoro4ieHsl OT OJHOH NEPEMEHHOM.
Jlenenre MHOTOYJICHa HA MHOTOWIEH C
octaTkoM. Teopema besy

16

MHOTOYJICHBI C IETBIMH
kodpdunmentamu. Teopema Buera

17-18

Pemenne cuctem IMHENHBIX ypaBHEHUI

19

Marpuiia cUCTEMBI JIMHEHHBIX
ypaBHeHu. Omnpenenurens MaTPULbI
2x2, ero reOMeTpUYECKUI CMBICI U
CBOMCTBA; BEIUMCIIEHUE €T0 3HAYCHHUS

20

OnpenenuTens MaTpULBl 2X2, eT0o
TEOMETPHUYECKHI CMBICI U CBOICTBA;
BBIYHCJICHHUE €T0 3HAUEHUS

21

[Ipumenenue onpeaenuTens ais
pELLIECHHS CUCTEMBI JIMHENHBIX
ypaBHEHUH

22-23

Pemenue npukinagHbIx 3a1a4 C
TOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

MoenupoBath peaabHble CUTYallMH C TIOMOIIBIO0 CUCTEMbI IMHEHHBIX
YpaBHEHUH, HCCIIEA0BATh MOCTPOESHHBIE MOJIENN C IIOMOIIBIO0 MaTPHIL U
OIpEAEIUTENEH, HHTEPIIPETUPOBATh MOITYYEHHBIH PE3yIbTaT

1.1.3 IpoGwu, rporLeHTHl,
panroHaIbHbIE YHCIIa

2.1.1 KBampatHble ypaBHCHHS
2.1.2 PanmoHanbHble
ypaBHEHUS

2.1.3 UppanuoHanbHble
ypaBHEHUS

2.1.9 OcHoBHbIE ITPUEMBI
pEllIeHHs] CUCTEM YPaBHEHUI:
[IOJICTAHOBKA, alnredpandeckoe
CIIO)KEHIE, BBE/ICHNE HOBBIX
IEPEMEHHBIX

2.1.12 Tlpumenenne
MaTeMaTHYECKUX METOJIOB
JUISL peIICHUST
coJiep)KaTeNbHBIX 3a7a4 U3




24

Konrtponbnas pabora: "PanuonanbHele
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JMMHEWHBIX YpaBHCHUH"

Pa3NUYHBIX 00JacTell HAyKH U
npakTuku. HTEppeTaus
pe3yiibTraTa, Y4€T peanbHbIX
OTrpaHUYEeHHUH

1.1.3 JIpoGwu, mpoILeHTHI,
pauroHaNIbHbIE YHCIIa

2.1.1 KBampatHble ypaBHCHHS
2.1.2 Pannonannublie
ypaBHEHUS

2.1.3 UppaimoHaibHbIE
ypaBHEHUS

2.1.9 OcHOBHBIE TIPHUEMBI
pEeLIEHUs CUCTEM YPaBHEHUI:
ITOJICTAaHOBKa,
anredpanmdecKkoe CI0KEHUE,
BBEJICHUE HOBBIX
MIePEeMEHHBIX

2.1.12 Tlpumenenne
MaTeMaTHYECKUX METOJIOB
JUTSL peTIeHUST

COJIEpIKATENbHBIX 3314 U3
pa3nuYHBIX obnacTeil HayKu
1 npakTUKH. MHTepnpeTanus
pe3yJibraTa, YU4ET peanbHbIX
OrpaHUYECHUN

Paznen 2. ®ynknum v rpadpukn. CteneHHass PyHKIHS ¢ HeJdbIM MoKa3aTtesaem (12 1)

25

OyHKIHA, CIOCOOBI 3aJaHNs QYHKLUH.
B3anmnO 00paTHbIE (GYHKITHH.
Kommozunus ¢yHkunit

26

I'paduk pynxumu. DnemeHTapHbIE
rpeoOpazoBaHus rpapukoB QyHKITHIA

27

OO0iracTh onpenesIeHNs 1 MHOYKECTBO

OrmepupoBaTh MOHATHAMU: (DYHKIIHS, CITOCOOBI 3a1aHMsI PYHKITHH;
B3aMMHO OOpaTHBIE PYHKINH, KOMITO3UINS QYHKINH, rpaduk QyHKINH,
001acTb OmpeneNeH sl U MHOXKECTBO 3HaYeHUH (QYHKIMH, HYJIU (YHKIIH,
NPOMEXYTKH 3HAKOIIOCTOSHCTBA; JINHEHHAs, KBapaTHYHast, APOOHO-
JMHEWHas U cTereHHas PyHKINH.

BeImonHsATh 2neMeHTapHbIe peodpa3zoBanus rpadukoB QyHKINH.

3HaTh U yMETh JOKa3bIBaTh YETHOCTh WJIM HEYETHOCTh (PYHKIMH,

3.1 Onpexnenenue u rpaguk
byHKIIIH

3.1 Onpexnenenue u rpaguk
byHKIIIH

3.2.1 MOHOTOHHOCTBH




3HaueHuit pynkuuu. Hymu GyHkimm.
ITpoMexyTKH 3HAK TOCTOSTHCTBA

28 UérHble 1 HeUETHBIE (QYHKIIHU.
[Tepnonnueckue GpyHKITHH.
[TpoMexyTKr MOHOTOHHOCTH (DYHKIIUU

29 MakcuMyMBbl © MUHUMYMBI (DYHKITUH.
Haubonbiiiee 1 HAaMMEHbIIIEEe 3HAUCHHE
(YHKUIMH HA IPOMEXYTKE

30 JluneiiHas, KBaJApaTHYHAS U IPOOHO-
TUHEHHAas QyHKIMN

31-32 | DnemeHTapHOE UCCIIEOBAHUE U
MOCTpOCHUE TPa)UKOB ITHX PYHKIHN
33-34 | CreneHs ¢ 1enbIM nokaszareiieM. buHom
Herorona
35 Crenennast pyHKIUS C HATypaJIbHBIM U

nensIM nokasareiieM. E€ cBoiicTBa u

MEPUOTUYHOCTD (PYHKIIMU, HAXOAUTH IPOMEKYTKA MOHOTOHHOCTH (DYHKLIWH,
MaKCUMYMBI I MUHUMYMBI (DyHKITUH, HauOObIliee 1 HAaUMEHbIIIee 3HAYEHUE
(YHKIIMY Ha IPOMEXKYTKE.

dopMynHpOBaTH U WILTFOCTPUPOBATH IpaMuECKH CBOMCTBA TMHEHHOM,
KBaJpaTHYHOH, IpOOHO-JINHEHHOW U CTETIEHHON (DYHKIHH.

Bripaxats popmynaMu 3aBUCHMOCTH MEXIy BETHUNHAMHI.

3HaTh ONpe/eIeHUE U CBOIICTBA CTENIEHH C LIEJIBIM IIOKa3aTelneM;

MOIXOSAINYI0 (POPMY 3aITUCH NEHCTBUTEIBHBIX YUCEI JIJIS PEIICHUS
MPAaKTUYECKUX 3a7a4 U MPEICTABICHUSA JaHHBIX

¢ynkuun. [TpomexyTku
BO3pacTaHus U yOBIBaHUS

3.2.2 UETHOCTH ¥ HEYETHOCTH
dhysKIIIHA

3.2.1 MOHOTOHHOCTh
¢dbynkmun. [TpomexyTkn
BO3pacTaHus U yObIBaHUS

3.2.5 Touku sxcTpeMyMa
(JToKaMPHOTO MaKCUMyMa |
MUHUMYMa) QYHKIAN
3.2.6 HaubomnsIee u
HavMeHbIIlee 3HAYCHUS

GbyHKIMH

3.3.1 Jlunetinas GpyHkuus, eé
rpaduk

3.3.2DyHK1MsI, ONKUCHIBAKOIIAS
00paTHYI0
MPOTMOPIUOHATBEHYIO
3aBUCHMOCTbD, €€ Tpaduk

3.3.3 KBamparnunas
¢dyskuus, eé rpaduk

3.3.1 Jluneiinas QyHkuus, eé
rpapux

3.3.2DyHKIHS, OTACHIBAIOIAS
o0OpatHy0
MPOMOPIHOHATBHY IO
3aBUCHUMOCTB, €€ TpaduK

3.3.3 KBagparuunas

byskmms, e€ rpadux

1.1.4 CreneHs c 1eIbIM
IoKa3arejieM

3.3.4 CrenenHasi QyHKIHS C
HaTypaJbHBIM [IOKa3aTeeM,




rpaduk

36

KontponsHas pabora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpaduk”

e€ rpadux

3.1 Ompenenenue u rpaduk
GbyHKIIH

3.2.2 YETHOCTh ¥ HEYETHOCTD
(byHKIMH

3.2.1 MOHOTOHHOCTB
¢dynakmun. [TpomexyTkn
BO3pACTaHUs U yObIBAaHUS
3.2.5 Touku 3kcTpeMyMa
(JToKanbHOTO MaKCUMyMa U
MUHUMYMa) QYHKIAH

3.2.6 Haubonspiee u
HaMMEHBIIIee 3HAYCHUS
dbyakIMH

3.3.1 Jluneiinas QyHkums, e€
rpaduk

3.3.20yHKIHS, ONMUCHIBAIOIIAS
obpaTHyO
MIPONIOPLUOHANBHYIO
3aBUCUMOCTbD, €€ rpaduK
3.3.3 KBagparuunas
¢byHkuus, e€ rpaduk

3.3.4 Crenennast QyHKIHS C
HaTypaJbHbIM IIOKa3aTeleM,
e€ rpapux

Pa3nen 3. Apud

MeTHYeCKHMil KopeHb n-oii crenenn. UppanuonanbHbie ypaBHeHus (15 1)

37-38

ApudmeTrnyeckuii KOpeHb HATypaITbHON
CTEIIEHU U €T0 CBOMCTBA

@dopMyHpOBaTh, 3aIIUCHIBATh B CHMBOJIMYECKON ()OPME U HCIOIB30BAThH
CBOHCTBA KOpPHS N-0H CTENeHH 111 MPpeoOpa3oBaHUs BEIPAKECHHUH.

39-41

[IpeoOpa3zoBanus YUCIOBBIX
BBIPKEHHM, COEPKAIINX CTENEHH U
KOpHH

Haxomute penieHus: uppaliioHaIbHBIX YPaBHEHHI C TOMOIIBIO
PaBHOCHIIBHBIX IEPEXOI0B MIIM OCYLIECTBIISISI IPOBEPKY KOPHEH.
Crpouts rpaduk QyHKIMN KOPHSI N-0# CTerneHn Kak 00paTHOMN st

1.1.5 Kopens crenenu n > 1
U ero CBOMCTBA

1.4.2 IIpeobpazoBanus
BBIPKEHHH, BKITIOYAFOIIIX
OIlepaIMIO BO3BE/ICHHUS B




(YHKIIMY CTETNICHU C HATYPAIBbHBIM TIOKa3aTelieM

CTETICHb
1.4.3 IIpeoOpazoBanwst
BBIpa)KeHI/Iﬁ, BKIIFOYAKOIINX
KOPHHU HATYPaJILHOW CTEIICHU

42-44 | VppanuoHainbHbIE YpaBHEHUSI. 2.1.3 HpparnuoHanbHble
OCHOBHBIE METOJIbI pPEIICHHS ypaBHEHUS
HppalrOHANIbHBIX YPaBHEHUH

45-48 | PaBHOCHIIbHBIC MIEPEXO/IbI B PEHICHUH 2.1.3 UpparnuoHanbHble
HUppanrOHANIbHBIX YPaBHEHUH ypaBHEHUS

49-50 | CaoticTBa u rpaduk KOpHs n-oif
CTereHH Kak (yHKIUU 0OpaTHOH
CTETICHH C HAaTypaJbHBIM [TOKa3aTeiIeM

51 Konrponpnas pabora: "CpoiicTBa u 1.1.5 Kopens crenenu n > 1
rpaduK KOPHS N-0i CTETICHH. U €r0 CBOMCTBa
WppanmonansHble ypaBHeHHUS" 1.4.2 IIpeobpazoBanus

BBIPKEHHH, BKITIOYAFOIIIX
OTIepaLlnio BO3BEICHUS B
CTEIIeHb
1.4.3 TIpeoOpa3zoBaHus
BBIPKEHU, BKITFOYAFOIITUX
KOpHH HaTypaJbHOH CTETICHH
2.1.3 UppanmoHanbHble
ypaBHEHUS

Paznean 4. llokazareabHas ¢pynkuus. [lokaszareabHble ypapHeHus (10 1)

52-54 | Cremnenb ¢ palioHaIbHBIM [TOKA3aTEIeM DopMynHpOBaTh ONPECIICHUE CTENIEHU C pallMOHAIBHBIM TIokazareneM. | 1.1.6 Ctenens ¢
1 eé CBOICTBA BrimonusaTh npeobpa3oBaHus YHCIOBBIX BHIPRKEHHH, COAEPIKAIINX PALIOHATBHBIM [OKA3aTEIeM

CTEIIEHH C PAllOHAJIBbHBIM [10KA3aTEeNIEM. 1 e& CBOMCTRA

55 [lokazatenbHas (GyHKIHS, €€ CBOWCTBA H HCHOHBBOvBaTL 1MppOBbIC pecypent AL ?OCTPOCHHH rpaduia 3.3.6 [lokazaTenpHas
rpadu MOKAa3aTeNIbHOW (DYHKIIUH U U3YYEHUS €€ CBOMCTB. ) -

56-57 | Ucnonw3oBanue rpaduxa GyHKuu s HaxoziTh petieHits MOKasaTelbHbIX ypaBHeHIil 2.1.10 Ucnonw3oBanue

pelLIeHNs ypaBHEHUH

CBOWCTB M TpauKOB (PYHKITUHA
IIPU pELICHUHU YPaBHEHUN




58-60

ITokazatenbHble ypaBHeHUS. OCHOBHBIC

2.1.5 IlokazarenbHbIe

METO/IbI PEIIEHHS TOKA3aTENbHBIX ypaBHEHUS
ypaBHEHUH
61 KonTtposbHas pabora: "[lokazaTebHas 1.1.6 Crenensb ¢
¢ynkuus. [lokasarenbHeie ypaBHeHUS" paluMoOHAJIbHBIM MTOKa3aTeNIeM
u €€ CBOIiCTBa
3.3.6 TlokazarenbHas
¢ynkuus, e€ rpaduk
2.1.10 Ucmonbs3oBanue
CBOWCTB U TpaduKkoB
(hyHKIHI TIpH peTIeHUH
ypaBHEHUH
2.1.5 Iloka3zaTenbHble
ypaBHEHUS
Paznea 5. Jlorapupmuueckas pynkuus. Jorapupmudeckue ypapuenns (18 1)
62-64 | Jlorapudm uncna. ColicTa Jorapudma [laBatp onpezeneHue jorapuma qucia; AECITUIHOTO U HaTypajlbHOIO 1.3.1 Jlorapucm uuncna
65-66 | [ecsTuuHble M HaTypaNbHbIE norapudma. 5 1.3.3 JlecatnunbIii u
rorapudMeI Hcnonb3oBaTh CBOHCTBA J'IOfapI/I(l)MOB IUIs1 IpeoOpa3oBaHus HATYDATBHBIH JTOTa PHOMBL,
norapu(MUYECKIX BhIPAXKESHUH.
Ctpouts rpaduk JIorapu@MUUecKoi GyHKIIUN Kak 00paTHOM K qMeno ©
67-69 | IpeodpasoBanue BEIpKEHHUII, NOKa3aTeNbHOM H MCTIONB30BaTh CBoiicTBa JorapudMudeckoii Gynkiun ais | +-4-5 [Ipeodpasosane
coacpKalux JIOFapI/I(i)MBI pelieHus 3aaay. BBIp&)KCHPIﬁ, BKITHOYAIOIITUX
Haxomuts pemienus norapupMUIecKuX ypaBHEHUH ¢ IOMOLIBIO OTIEPaLIO
PaBHOCHIIBHBIX ITEPEXO0/I0B MIIM OCYIIECTBIISIS IPOBEPKY KOPHEH norapuMupoBaHUs
70-71 | Jlorapupmuueckast QyHKIus, €€ 3.3.7 Jlorapudmugeckas
CBOHCTBa U rpauk ¢ynkuus, e€ rpaduk
72-73 | Ucnons3oBanue rpaduka GpyHKIINN 1715 2.1.10 Hcmonp3oBanme
pellieHHs] ypaBHEHUN CBOMCTB U TpadhKOB
($yHKUMI IpH peLIeHu
ypaBHEHUH
74-76 | Jlorapudmuieckre ypaBHEHHS. 2.1.6 Jlorapudmuueckne

OcCHOBHEIE MCTO/bI PCHICHUA

ypaBHEHHUS




JOTapuPMHUICCKUX YPaBHCHUH

77-78 | PaBHOCWIIBHBIC TIEPEXO/BI B PEIICHUN 2.1.6 Jlorapudmuueckue

Jorapu(pMUIECKUX YpaBHEHHI ypaBHEHHS

79 KonrtponbHas pabora: 1.3.1 Jlorapudm uuncia

"Jlorapudmudeckast pyHKITHS. 1.3.3 JlecaTuaHbIN U

Jlorapugmudeckre ypaBHEeHHUS" HaTypaJbHBIN JloTa pUPMBL,
YHCIIO €
1.4.5 IlpeoGpa3oBanue
BBIPA)KECHUM, BKJIFOYAFOIINX
OTIEPALHIO
sorapuMUPOBaHUS
3.3.7 Jlorapudmuueckas
byskms, e€ rpadux
2.1.6 Jlorapudmuueckne
ypaBHEHHUS

Pa3pnen 6. Tpuronomerpuyeckue BbIpasKeHHUs1 U ypaBHeHud (22 1)

80-81 | Cunyc, KOCHHYC, TAHT'€HC U KOTaHTCHC JlaBaTb ompesieNieHHsl CUHYCa, KOCHHYCa, TAHT'€HCa U KOTaHI'€HCa 1.2.3 Cunyc, KOCUHYC,
YHCIIOBOTO apryMeHTa YHCIIOBOTO apTyMEHTAa; a TaK)Ke apKCHHYCa, apKKOCHHYCa U apKTaHTeHCa TAHTEHC U KOTAHTEHC Yncia

82-83 | ApkcuHyc, apKKOCHHYC U apKTaHTE€HC anena. 1.2.3 Cunyc, KocHuHYyC,
GHCIOBOTO ApryMeHTa [TpuMeHATH OCHOBHBIE TPUTOHOMETPUYECKHE (boupMyJ'II:I ULt FAHFOHC 1 KOTAHIeHE qHeia

peoOpa3oBaHHs TPUTOHOMETPHUECKUX BBIPAKEHUH.

84-85 | TpuroHomMeTpUieCKas OKPYKHOCTE, [IpumeHATH GOPMYIIBI TPUTOHOMETPHH ISl PEIIEHMS OCHOBHBIX TUIIOB 1.2.3 Cunyc, xocunyc,
Olpe/ieIeHHe TPUTOHOMETPUIECKIX TPUrOHOMETPHUECKHX YPABHEHHt TAHTE€HC U KOTAHTEHC Ynciia
(bYHKIMI 9HCIOBOTO apryMeHTa

86-89 | OcHOBHBIC TPUTOHOMETPUICCKHE 1.2.4 OcuoBHOE

(hopMy el

TPUTOHOMETPHUECKOE
TOXAECTBO

1.2.5 ®opmynsl npuBEACHUS
1.2.6 Cunyc, KOCHHYC H
TAHT€HC CYMMBI U Pa3HOCTH
IBYX YTJIOB




1.2.7 Cunyc u KOCUHYC
JIBOMHOTO yria

90-93 | I[IpeoOpazoBaHne TPUTOHOMETPHIECCKUX 1.4.4 TIpeobpaszoBanue
BBIPKECHHH TPUTOHOMETPUIECKHUX
BBIPAKECHUN
94-100 | Pemenune TpUTOHOMETPHYCCKIX 2.1.4 TpuroHOMETpHUICCKHE
YpaBHEHUI YpaBHEHUSA
101 Konrtponbnas pabora: 1.2.3 Cunyc, KocUHYC,
"TpUroHoMeTpUYECKHE BHIPAKEHUS U TaHI€HC M KOTAaHT'€HC YKCIia
TPUTOHOMETPHUUYECKHUE ypaBHEHUS" 1.2.4 OcHoBHOE
TPUTOHOMETPHYECKOE
TOXKIECTBO
1.2.5 ®opmyiel npuBEAEHUS
1.2.6 Cunyc, KOCUHYC U
TAaHTEHC CYMMBI U Pa3HOCTH
JIBYX YTJIOB
1.2.7 CuHyc 1 KOCUHYC
JIBOWHOTO yrja
1.4.4 TIpeobpa3zoBaHue
TPUTOHOMETPUYECKUX
BBIPAKECHUN
2.1.4 TpuroHoMeTpuueCcKue
ypaBHEHUS
Pa3nen 7. IlocaenoBarenbHocTH U nporpeccuu (10 )
102 [NocnenoBaTenbHOCTH, CIIOCOOBI OneprpoBaTh NOHATUSAME: TIOCIEI0BATEIHHOCTD, CITOCOOBI 33/ TaHUS
3a/1aHus TOCIEN0BATENBHOCTENH. MeTox | HOCTEN0BATENbHOCTEN; MOHOTOHHBIE M OTPAHHYEHHBIE TI0CIIE0BATENLHOCTH;
MaTeMaTHYECKO HHAYKIIHH UCCIIeIOBATh TTOCIIE0BATENbHOCTH HA MOHOTOHHOCTD U OTPaHUYCHHOCTb.
103 MOHOTOHHBIG H OFpAHIICHHEIC [lomyuaTs npeacTaBieHre 00 OCHOBHBIX HIESIX aHATN3a OECKOHETHO
MaJbIX.
TIOCIIE/10BATEbHOCTH. VcTOpHs aHamusa JaBatb onpezieneHre apuGMeTHIECKON H TeOMETPUIECKON MPOTrPECCHH.
OeCKOHETHO MAIbIX Jloka3biBaTh CBOMCTBA apu()METHUECCKON M TEOMETPUICCKON IPOTPECCHH,
104 Apudmernyeckas mporpeccus




105 I'eomerpuyeckast mporpeccus HAXOJUTh CYMMY YJICHOB IPOTPECCUH, & TAKKE CYMMY YJICHOB OECKOHEYHO
106 Beckoneuno yoObiBaromas yOBIBaroLIel TeOMETPUIECKON MPOTrPECCHH.
reOMETPHYECKas IIPOrPECCHs Hcmionb30BaTh Nporpeccuu ISl pelieHus 3a7a4 MPUKIAJIHOTO XapaKkTep.
107 CymMa GeckoHedHo yobIBatomeit [MpumeHsATh GOPMYITY CIOKHBIX MIPOIICHTOB AJIS PEIICHHS 33134 U3
reOMETPUYECKON POTPECCHU peabHON MPaKTHKH
108-109 | JIuHeitHbIi 1 SKCTIOHEHITUATLHBINH POCT.
Yucno e. Dopmysa CI0XKHBIX
MIPOIICHTOB
110 Hcnonp3zoBaHue nporpeccuu st
pelleHHs PeabHBIX 33]]a4 MPUKIATHOTO
Xapakrepa
111 Konrtponsnas pabora:
"ITociaenoBaTeILHOCTH U MIPOTPECCHH "
Paznes 8. HempepbiBabie ¢pynkuun. Ilponzsoanas (20 1)
112 HenpeprsiBHbIE QyHKIINN 1 X CBOHCTBA OnepupoBath MOHATUAME: (PYHKIMS HETIPEPBIBHASI HA OTPE3KE, TOUKA
113 Touka pa3psiBa. AcuMNTOTH rpadukos | Pa3pbiBa (yHKIHH, acuMIITOTa rpaduKa QyHKIHH.
bynKuit [IpuMeHATH CBOWCTBA HETIPEPHIBHBIX (DYHKITMH IS pEIIeHus 3a1ad.
114-115 | CaolficTsa dy kIt HOMpepEBHEX Ha OnepupoBatb TOHATHAMH: TIEPBas 1 BTOPAst POH3BO/HEIE (1)\}‘/‘HKHI/II/I;
MMOHUMATh (PU3UUECKUI U TEOMETPUIECKUI CMBICI MTPOU3BOJHOM;
OTpesKe 3aIMChIBATH YPABHEHUE KACATEIbHOM.
116-118 | MeTox UHTEPBAJIOB VIS PELLICHUS BBIYMCIIATE IPOU3BOHBIC CYMMBI, IPOU3BEICHHS, YACTHOTO U CIIOKHON 2.2.9 MeTon UHTEpBAJIOB
HEPABEHCTB (ynxumy.
119-120 | ITpumeHEHHE CBOMCTB HEMPEPBIBHBIX V3yuath npoussozibie SMCMCHTApHBIX (byHKHEIﬁ‘ 5
(yHKIWi V15 petmeHis 3a7au Hcnonp30BaTh reOMETPUYECKHNA ¥ QU3HYECKUIT CMBICI TPOM3BOIHOM ISt
121 [IepBas u BTOpast mpon3BOAHBIE PCILCHHA 32121 4.1.5 Ilpon3BoHbBIC OCHOBHBIX
dynxrmn AJIEMEHTAPHBIX (QYHKIHIA
4.1.6 Bropas npousBonHas U
e€ OM3MIECKUil CMBICTT
122 Onpenenenue, reOMETPUIECKII CMBICTT 4.1.1 lonsarue o

MPOU3BOTHOU

MPOW3BOAHON (PYHKIHH,
TEOMETPHYECKUIN CMBICIT
MPOU3BOAHON




123

Omnpenenenue, GUINUECKUA CMBICIT
MIPOU3BOAHOU

124-125 | YpaBHeHHE KacaTelbHOH K TpauKy
dhysKIIHA
126-127 | TIpon3BoaHBIE TIEMEHTAPHBIX (QYHKIIUH
128-130 | I[IpousBogHAs CYMMBI, IPOU3BEACHHUS,
JaCTHOTO ¥ KOMIIO3UIMHU (DyHKIIUH
131 Konrponbnas pabdora: "[IpousBognas”

4.1.2 Ou3nyecKuii CMBICT
MPOU3BOJIHOM, HAXOXKICHUE
CKOPOCTH JIs ITPOIIeCca,
3aJJaHHOTO (POPMYJIIOH WITH
rpad KoM

4.1.3 YpaBHeHHUe KacaTeIbHON
K Tpaduky
dhysKIIH

4.1.5 [Ipou3BogHBIE OCHOBHBIX
JJIeMEHTapHBIX QYHKITHHA

4.1.4 TIpou3BOAHbBIE CYMMBI,
pa3HOCTH, IPOU3BEACHNUS,
4aCTHOT'O

2.2.9 Mertox nHTEpBaJIOB
4.1.1 lonsarue o
NPOU3BOAHON QyHKINH,
TreOMETPUYECKHI CMBICT
MPOU3BOIHON

4.1.2 ®duzndeckuii cMbICT
MIPOU3BOTHOM, HAXOXKICHHE
CKOPOCTH JIJISI TTpoIIecca,
3aJaHHOTO (POPMYIIOH MiIn
rpadukom

4.1.3 YpaBHeHHUE KacaTeIbHOU

K rpauky
4.1.4 TIpon3BOAHBIE CYMMBI,

Pa3sHOCTH, MPOU3BECACHUA,
qaCTHOIro

4.1.5 TIpou3BoOAHBIE OCHOBHBIX
AJIEMEHTAPHBIX (YHKITHIHA
4.1.6 Bropas npousBoaHas U

e¢ puznyecKknuit cMbICT

Pasznen 9. [loBTOpenne, 06001eHNEe, CHCTEMATH3AMS 3HAHUIA (5 1)




132

[ToBTOpenue, 0600mICHNE,
cucTeMaTu3auus 3HaHuil: "YpaBHeHus"

133 [ToBTOpeHue, 0600mICHNE,
cucTeMaTu3anus 3HaHui: "OyHKImn"
134-135 | HroroBast KOHTpOJbHas paboTa
136 [ToBTOpenue, o6o0MIEeHNE,

cucTeMaTu3aIus 3HaHu

[TpuMeHATH OCHOBHBIE MTOHSTHS Kypca alreOphl U Hadas
MaTeMaTUYECKOT0 aHaJIN3a JIJIsl PELEHUS 33/1a4 U3 PEAJIbHOM JKU3HU U
JIpYruX IKOJIbHBIX IPEIMETOB

2.1 YpaBuenus

3.1 Onpenenenue u rpaduk
dhysKIIIHA

3.2 DnemMeHTapHOE
nccienoBanne QyHKIAN
3.3 OcHOBHBIE
3JIeMEHTapHbIe PyHKIIMU

2.1 YpaBHeHus

3.1 Onpenenenue u rpaduk
GbyHKIIH

3.2 DneMeHTapHOe
HcClieIoBaHne QYHKIMH
3.3 OcHOBHBIE
JJIEMEHTapHbIe (PYHKIUH
4.1 IlpousBonHas

2.1 YpaBHeHus

3.1 Onpenenenue u rpaduk
GbyHKIIH

3.2 DneMeHTapHOe
UCClIe/IOBaHuE (QYHKIIMU
3.3 OcHOBHBIE
3JIeMeHTapHbIe (PYHKIINU
4.1 IlpousBonHas

IHoypouHoe miIaHUpPOBaHUE MO Y4eOHOMY KYpCY «AJiredpa U HayaJ1a aHajau3a. Yriy0JaéHHblii ypoBeHb» B 11 Kiacce

Ha 2026-2027 y4yeOHbIii roa
(mo ®IOC CO0)

COIJIACHO y4eOHO-MeTOoAuYecKOMY KOMILIeKTY AnumoB III.A. (13 aelicTByIOIIero nepevHsi y4eOHUKOB)

4 gaca B Henemo, Bcero 136 4acoB 3a yu4eOHbIN IO




Ne Tema ypoka Buasbl gesitenbHOCTH 110 (POPMUPOBAHMIO (PYHKIIMOHAIBLHOM IPAMOTHOCTH DJieMeHThI Koau(pUuKaTopa
YPOKa I'UA B popmate OI'D n
EID
Pazpnen 1. UccinenoBanne pyHKUMii ¢ MOMOUIbI0 NPOU3BOAHOM (22 1)

1-6 IIpumenenue npou3BoJHON K Crpoutb rpaduk KOMIO3UIMN (GYHKIUH € TIOMOIIBIO DJIEMEHTApHOTO 4.2.1 TlpumeHeHne
MCCJICIOBaHNIO (DYHKITHI Ha HUCCIIEOBAHUS U CBOMCTB KOMIIO3HUIIUU. MPOU3BOIHON K
MOHOTOHHOCTb U 3KCTPEMYMBI Crpouts reoMeTpuieckue oopassl ypaBHEHHI 1 HEPABEHCTB HA KOOPIMHATHOW | MCCIIeAOBaHMIO QYHKUUI 1

IJIOCKOCTH. MOCTPOEHUIO IPauKOB
7-12 Haxoxnenne HanOOoIbIIEro U Hcnonps3oBaTh MPOU3BOIHYIO I UCCIICA0BAaHUS (DYHKIIMA HA MOHOTOHHOCTb 3.2.6 Haubombiee u
HAaVMEHBIIEro 3HaYEHUs U OKCTPEMYMBI; HaXOIUTh HanOoJbIllee U HAMMEHbIIee 3HaUeHHUs (YHKINU HaVMEHBbIIIee 3HaYCHUS
HENPEPHIBHON (PYHKIMU HA OTPE3KE | HEIPEPBIBHOM HA OTPE3KE; CTPOUTH rpaduky QyHKIMI Ha OCHOBAHMU byHKIMN
13-14 [IpumeHneHne MPOU3BOTHON IS IIPOBEJACHHOI0 UCCJICIOBAHUS. 4.2.2 lpumepsl
HaxX0KACHUS HAWITy4IIeTO PEIICHUS HWcnons3oBaTh MMPOU3BOJHYIO IJId HAXOXKJACHUA HAWITYUYIICTO PCIICHUSA B UCIIOJIB30BaHUAI
B OPMKIIAIHBIX 332a4axX NPUKJIAJHBIX, B TOM YHCIIE COUATBHO-9KOHOMUYECKHX, 3a1adax, sl IPOU3BOHOI st
OIpEACIICHUA CKOPOCTHU U YCKOPECHUA ITPOLECca, 3alaHHOI'O (1)OpMy.IIOI\/‘I nin HaXO0XXICHUS HAUIyYIIEro
rpaMKoM. peueHus B IpUKIaIHbIX, B
IlomyuaTs npeacTaBiaeHnE O MPUMEHEHUH MPOU3BOJHON B PA3INYHBIX TOM YHUCJIEe COLUATBHO
oTpacisix 3HaHUN SKOHOMMYECKUX, 3a/1a4ax
15-16 IIpumeHeHne npou3BOIHON AJIs 4.2.2 Ilpumepsl
OIpPEJEIEHUS] CKOPOCTH U YCKOPEHUS HCIIOJIb30BaHUS
nporiecca, 3aaHHOT0 POPMYIION UITH MIPOU3BOAHOM IS
rpapuKoM HaXO0KJIEHUS] HAWITY4ILIEero
pEILIeHNUs B IPUKIIAIHBIX, B
TOM 4HCJIE COLIMAIBHO
SKOHOMHUYECKHX, 3a/1a4ax
17-19 Komnozunus ¢GpyHKuuit
20-21 I'eomeTpuyeckue oOpa3sl ypaBHEHUH
Ha KOOPJIMHATHOM MJIOCKOCTH
22 KontponbHas pabora: 4.2.1 TlpumeHeHne

"Uccnenoanue GyHKIUN C
MOMOILBIO NPOU3BOJHON"

IIPOU3BOHOM K
HCCIIEI0BaHNIO QYHKLHUH 1
TTOCTPOEHUIO TPAPUKOB
4.2.2 Tlpumepsl
HCIIOJIb30BaHU




MPOU3BOAHOMN JJIs
HaXOXKICHUS HAWTYUIIIeTO
pemieHus B IPUKIIaIHbIX, B
TOM YHCIIE COLIMAIBHO
SKOHOMHYECKHUX, 3a/1a4ax

Paznean 2. [lepBooOpa3nas u unrerpaj (12 u)

23

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
nepBOOOpa3HBIX

24-25

[lepBooOpa3HbIe 371€MEHTAPHBIX
¢bynkuuii. [IpaBuna HaxOXKICHHS
MepBOOOPa3HBIX

26

Hurerpan. 'eomeTpuueckuii cMbICH
UHTerpaja

27-28

Beruucnenue onpenenéHHOro
uHTerpaa mo Gopmyne Herorona-
JleitOHuma

29

[Ipumenenune nHTETpaNa A
HaXO0XKIECHUS IIOMAAEH TNIOCKHUX

¢uryp

30

[TpuMeHeHne HHTerpana Jais
HaXO0XIeHUI 00HEMOB
TEOMETPHUYECKUX TeI

31-32

[Ipumepsl pemieHuit
I depeHInaNbHBIX ypaBHEHUH

33

Maremarnieckoe MOJETUPOBAHUE
pEaNbHBIX TPOIECCOB C TOMOIIIBIO
I depeHInaTBHBIX ypaBHEHUH

34

Kontponbhas padora:
"IlepBoobOpa3Has u uaTerpai”

OrepupoBaTh MOHATHAMH: TIEPBOOOPA3HAs U ONPEICIICHHBINA HHTETPaJl.
HaxoauTb nepBooOpa3Hble 2JIeMEHTApHBIX (DYHKIMI M BBIYUCIISTh HHTETPAIT IO
dhopmyinie Herotona—JIeiiOuua.

Haxomuth muromann miockux Guryp 1 00beMbl TEI C TOMOIIBIO
OIIPE/ICIIEHHOTO MHTETpaa.

3HaKOMHTBCS ¢ MAaTEMAaTHIECKUM MOJICITUPOBAHUEM Ha IIpUMepe
mddepeHInaNbHBIX ypaBHEHUH.

[Nony4ats npencTaBieHre O 3HAUCHUN BBEACHHS MOHATHSI HHTErpana B
Pa3BUTHH MaTEeMaTHKN

4.3.1 IlepBooOpa3HbIe
3NIEMEHTAPHBIX (QYHKIHI

4.3.1 TlepBooOpasHbie
3JIEMEHTapHBIX (QYHKINN

4.3.1 [lepBooOpa3Hbie
JJIEMEHTAPHBIX QYHKIHN

4.3.1 IlepBooOpasHbie
JJIEMEHTAPHBIX QYHKIHN

4.3.2 TlpuMepsl IPUMEHEHUS
uHTerpana B Gpusnke u
TeOMETPHHU

4.3.2 Tlpumepst
HPUMEHEHUS HHTETpaa B
(bu3HKe ¥ TeOMETPHU

4.3.1 IlepBooOpasubie
9JIEMEHTAPHBIX (DYHKITHIA
4.3.2 Ilpumepsl
NPUMEHEHUS UHTETpaia B
(hM3HKe U TeOMEeTpUH




Paznen 3. I'paduxu Tpuronomerpudecknx ¢pynkumii. Tpuronomerpuyeckue Hepapencrpa (14 4)

35-39 Tpuronomerpudeckue GyHKIHH, UX Hcnons3oBath nupoBbIe peCypChl AJs IMOCTPOCHUS TpaduKoB 3.3.5 Tpuronomerpuyeckue
cBo¥icTBa U rpaduku TPUTOHOMETPHUUECKUX QYHKIMH U U3YUYEHUS UX CBOWCTB. (yHKUWH, UX TpadUKH
40-43 OT060p KOpHEW TPUTOHOMETPUYECKUX PemaTtes TpuroHoMeTprUYeCcKue YpaBHEHUS U OCYIIIECTBISITH OTOOP KOPHEH ¢ 3.3.5 Tpuronomerpuyeckue
YpaBHEHUH C TOMOIIBIO [IOMOILbI0 TPUTOHOMETPUIECKON OKPYKHOCTH. (GyHKINY, UX TpapuKH
TPUTOHOMETPHUYECKOM OKPYIKHOCTH [TpumeHATH GOPMYJIBI TPUTOHOMETPHHU AJISl PEILICHHUSI OCHOBHBIX THUIIOB
44-47 Pemmenue TpUroHOMeTpUYECKUX TPUTOHOMCTPHYICCKHUX HCPABCHCTB.
HEpPABEHCTB Hcnionb3oBath NUQPOBEIE pecypchl s MOCTPOCHUS M UCCIIEIOBAHMUS
48 KonTtpomnsaas padora: "I 'paduku rpaduKOB PyHKLHH 3.3.5 TpuronomeTpudeckue
TPUTOHOMETPUYUECKUX (PYHKITHH. (GyHKIWY, UX TpapuKH
TpuroHomeTprueckrue HepaBeHCTBA"
Paznen 4. UppaunonajabHble, NOKa3aTeJbHbIE H Jorapudmuyeckue HepaBeHcTBa (24 1)
49-52 OCHOBHBIE METO/IbI PEIICHUS [TpumeHsTh CBOHCTBA TIOKa3aTENFHON | JToTapudMUIecKoi GyHKIUI K 2.2.3 [loka3aTenpHbIe
MOKa3aTeJIbHBIX HEPAaBEHCTB PEILICHHIO TTOKA3aTENIbHBIX U JIOTApUPMHUECKUX HEPABEHCTB. HEpaBEHCTBA
53-56 | OcHOBHBIE METObI PELICHHUS] O60cHOBaTh PABHOCUIIBHOCTh IIEPEXO/I0B. 2.2.4 Jlorapupmuueckue
JorapuQMHUIECKUX HEPABEHCTB Pemath nppanmoHaabHble 1 KOMOMHUPOBAHHBIE HEPABEHCTBA, C IOMOLLBIO HEPABEHCTBA
57-60 OCHOBHBIC METO/IbI PEIICHUS PaBHOCWJIbHBIX NEPEXO/I0B.
HppalOHaJIbHBIX HEPABEHCTB HUcnonp3oBaTh rpa(bmqecm/le METOABI U CBOMCTBA BXOJAIMX B YPABHCHUC
61-62 I'paduueckre METOIBI pEIICHHS HIIM HEPABEHCTBO (YHKIMIT ISl PEIICHHS 381891 2.1.3 UpparnmoHanbHbIE
UPPaLMOHANBHBIX YPaBHEHUH yYpaBHEHHUS
63-64 I'padmaeckre MeTOIBI peIeHHS 2.1.5 Ioka3aTenbHbIe
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ YpaBHEHUS
65-67 I'paduueckre MeTOBI pelICHHS 2.1.6 Jlorapudmruueckue
HOFapI/I(l)MI/IIICCKI/IX ypaBHCHI/Iﬁ YpaBHEHUS
68-69 I'paduueckre METOIBI pEIICHHS 2.1.5 Toka3aTenbHbIC
MOKAa3aTeNIbHBIX U JIOTApU(PMHUECKIX YpaBHEHHUS
ypaBHEHUI 2.1.6 Jlorapudmruueckue
YpaBHEHHUS
70-71 I'padraeckre METOIBI peIICHUS 2.2.3 Iloka3aTenpHBIC
MOKAa3aTeNIbHBIX U JIOTApU(PMHUECKIX HEpaBeHCTBA
HEPaBEHCTB 2.2.4 Jlorapudmuueckue
HEpaBEHCTBA
72 Kontponbsnas pabora: 2.2.3 [loka3aTenpHbIe
"HpparmoHaibHble, TOKa3aTeNbHbIE HEPaBEHCTBA




U orapupMuUIecKre HepaBeHcTBa"

2.2.4 Jlorapudmuyeckue

HEPaBEHCTBA
Paznen 5. Kommiekcunie ynciaa (10 1)
73-74 KommuiekcHble uncna. OneprpoBaTh NOHATUSAMH: KOMIIJIEKCHOE YHCIO M MHO)KECTBO KOMILIEKCHBIX
Anrebpanyeckas u quces.
TpUTOHOMETpUYEcKast (popMEBI 3amucu [IpencTaBnaTh KOMIUIEKCHBIE YHCIIA B alTeOpandecKon U
KOMIUIEKCHOTO YHCIIa TPUTOHOMETPUIECKOH opme. BRIMOTHATH aprdMeTHyecKie onepaiy ¢ HUMH.
75-76 Apudmernueckue oneparnu C N300paxarh KOMIUIEKCHBIC YMCIIa HA KOOPJMHATHOH MJIOCKOCTH.
KOMIUIEKCHBIMH YUCIIAMU [Mpumensarts popmyry MyaBpa U moiy4arb IpeacTaBlIeHHE O KOPHIX N-oi
77-78 N3obpakeHrne KOMIUIEKCHBIX YUCEI CTCIICHH U3 KOMIUICKCHOTO YHrCia.
Ha KOOPJIMHATHOH ILIOCKOCTH 3HAKOMHTBCS ¢ IPUMEpPaMH IPUMEHEHHSI KOMILIEKCHBIX YHCEN JUIS PEIICHUS
79-80 | ®opmyna Myaspa. Kopuu n-oif reOMETPUUYECKUX U (PU3NUECKHUX 3a/1a4
CTENEHH U3 KOMIUIEKCHOT'O YucIia
81 [IpumeHeHne KOMITJIEKCHBIX YUCET
JUTS petIeHus] PU3nIEecKux U
TEOMETPHUYECKUX 3312
82 KonTtponbsnas pabora:
"KommuiekcHsle uyncna"
Pasznen 6. HatypanbHbie u neabie unciaa (10 v)
83-84 HarypanbHeie u nenbie uncna OnepupoBaTh MOHITUSAMH: HATYPAIbHOE U LIEIOE YHCIO0, MHOKECTBO 1.11 Ilemnsie uncia
HaTypalbHBIX U IEJIBIX YHUCE. 2.1.12 IIpumeHeHME
Hcnonp30BaTh MPU3HAKK AETUMOCTH LEJBIX YUCEI; OCTATKU 10 MOIYJIIO; MaTEMATHYECKHUX METOJIOB
HO/I u HOK HaTypanbpHBIX yHcel; anropuT™ EBkinaa 11st perieHus 3aaad. JUTSL pELIEHUS]
3anuchIBaTh HATYpAJIbHBIC YUCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX COZIEpIKATENBHBIX 33714 U3
CUHCIICHUA pa3IMYHBIX 00JIACTeH HAYKH
U TIPaKTHKH.
WuTepnperanus
pe3ynbTaTa, yU€T pealbHbIX
OrpaHUYEeHU I
85-86 [IpumeHeHne TPU3HAKOB JSITUMOCTH 1.1.1 Iemsie yucna

OCIIBIX YHUCECIT

2.1.12 TlpumeHeHne
MaTeMaTHYECKUX METOI0B
JUISL peLICHUST
COZIepKaTeNbHbIX 3a1a4 U3
pa3nUYHbIX 00JacTel HAyKH




U TIPAaKTUKH.
WHuTepnperanys
pe3yJibTara, YY€T peabHbIX
OTrpaHHYEHHUH

1.1.1 Uemnsie yucna
2.1.12 Ilpumenenue
MaTeMaTHYECKHUX METOJIOB
JUTSI peIIeHus
COJIEPKATENBHBIX 33734 U3
PasIn4HBIX 0bJacTeil HayKu
Y TIPAaKTUKH.
WNuTepnperanus
pe3ybTaTa, y4€T pealbHbIX
OrpaHUYECHU I

1.1.1 Ilensic uncia
2.1.12 IIpumeHeHne
MaTeMaTHYECKUX METOJIOB
JUISL PEIICHUS

COJIep KaTeNIbHBIX 3a7ad U3
pa3IM4HBIX 0bJacTeil HayKu
Y TIPaKTHKH.
MNutepnperauus
pe3yJibTara, YYET peabHbIX
OTpaHUYECHUI

87-88 [IpumeHeHne MPU3HAKOB ACTUMOCTH
nensix gncen: HOJl u HOK
89-90 | [IpumeHeHHME MPU3HAKOB JETUMOCTH
LEJBIX YUCET: OCTATKH 110 MOYJIIO
91 [IpuMeHeHne NPU3HAKOB JCTUMOCTH
HeJIbIX Yucel: aroput™ EBkinaa
JUTSL PEUICHUS 3a]1a4 B IIEJBIX YHCIIax
92 KonrtponbeHas padota: "Teopus

HeasIx yucen"

1.11 Ilensie uncna
2.1.12 [lpumeneHue
MaTeMaTHYECKHX METOJIOB
JUTSL PELICHUSI
CoJleprKaTeNbHBIX 337134 U3
Pa3IMYHBIX 00JIACTEN HAYKH
Y TIPaKTHKH.
WNuTepnperanus
pe3ynbTaTa, yu€T peabHbIX
OrpaHUYEeHU N

1.1.1 Ilensie uncia
2.1.12 IlpumeneHue




MaTeMaTUYECKUX METOJ0B
JUISL peLeHUs
COZIepKaTENIbHBIX 3a/1a4 U3
pa3IMYHBIX 0bJacTeil HayKu
U TIPAaKTUKH.
MNurtepnperauus
pe3yJibTara, YYET peabHbIX
OTpaHUYECHUI

Paznen 7. CuctemMbl paMOHAIbHBIX, HPPALHOHAJIbHBIX MOKAa3aTeJbHBIX H JIOTapU(pMUUYECKUX YPABHEHUI

(12 4)

93-94

Cucrema 1 COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS

95

OcHOBHBIE METO/JIbI PCHICHUA CUCTEM
Y COBOKYITHOCTEH parimoOHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI PEIIEHHSI CUCTEM
Y COBOKYITHOCTEH HpparliOHATBHBIX
ypaBHEHUI

97-98

OCHOBHBIE METOJbI PCHICHUA CUCTEM
Y COBOKYIHOCTEN NOKA3aTEIbHBIX
ypaBHEHUH

99-100

OCHOBHBIE METOJIbI PEIICHHUS CUCTEM
U COBOKYIHOCTEH JIorapru(pMuIecKnux
ypaBHEHUI

OneprpoBaTh NOHATUSMH: CHCTEMA M COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB;
PEHICHUEC CUCTEMBI NJIM COBOKYITHOCTHU; PABHOCUJILHBIC CUCTEMbI U CUCTEMbI-
CJEICTBUSL.

Haxonuts pemeHus CHCTEM B COBOKYITHOCTEH IEBIX palliOHAIbHBIX,
HppalMOHAIBHBIX, TIOKA3aTEeIbHBIX U JOTapUPMUUECKUX YPAaBHEHUN U
HEPaBEHCTB.

IIpuMeHATh cucTEeMbl YpaBHEHUH K PEILICHUIO TEKCTOBBIX 33734 U3 Pa3IU4HbIX
obracTelt 3HaHWUN U peaTbHOW JKU3HH; HHTEPIIPETHPOBATE MOTYICHHBIC PEIICHUS.

Hcnonb3oBaTh HUQPOBBIE PECYPCHI

2.1.7 PaBHOCHJIBHOCTh
YpaBHEHUH, CUCTEM
YPaBHEHUI

2.1.9 OcHoBHbIE TPUEMBI
pELIEHUs CUCTEM YPaBHEHUI:
HIO/ICTAHOBKA,
anreOpanveckoe CI0KEHHE,
BBEICHUE HOBBIX
EPEMEHHBIX

2.1.9 OcHoBHbIE TPUEMBI
pElICHHS CUCTEM YpaBHCHUH:
MOJICTAHOBKA,
anredpanmdecKoe CIoKEHHE,
BBEICHUE HOBBIX
IIEPEMEHHBIX

2.1.9 OcHoBHBIC IPUEMBI
pEeLIEHUs CUCTEM YPaBHEHUI:
MIOJICTAaHOBKA,
anredpanmdeckoe CIoKeHHE,
BBEJICHUE HOBBIX
NIepPEMEHHBIX

2.1.9 OcHoBHbIE TPUEMBI
pelIeHHs CUCTEM YpaBHEHUH:
MOJICTAaHOBKA,
anredpamdecKkoe CIoKEHHE,
BBEICHUE HOBBIX
HIePEMEHHBIX




101-103 | [IpuMeHeHUE CUCTEM K PEIICHHIO 2.1.12 Ilpumenenue
MaTeMaTUYECKUX 3a1ay U 3a1a4 13 MaTeMaTHiCCKUX MCTOIOB
Pa3IMYHBIX 00NIACTEH HAYKH 1 AT peHICHIS
peanbHOM KU3HU, HHTEPIIPETaIHs COZICPIKATCIBHBIX 3a/1at 13

pa3nuYHBIX obnacTeil HayKu
MOJTYYECHHBIX PE3YJIbTATOB T I T ———
pe3yJibTraTa, Y4€T peanbHbIX
OTrpaHUYCHUM
104 KonTtponwsHas pabota: "Cuctemsr 2.1.9 OcHOBHEBIE TPUEMBI
panroOHANbHBIX, HPPALUOHAIBHBIX PELICHNS CUCTEM ypaBHEHUI:
MOKAa3aTeJIbHBIX U JIOTapU(PMHUUECKIX MOJICTAHOBKa,
ypaBHEeHUI" anreOpanveckoe CIOKEHHE,
BBEJICHUE HOBBIX
MePEMEHHBIX
2.1.12 Ilpumenenue
MaTeMaTHYEeCKHX METOAOB
JUTSL pEIICHUSI
coJiep KaTeNbHBIX 3a71a4 U3
pa3nu4HbIX obnacTei
HAaYKHU 1 [IPAKTUKU.
NHurepnperanus
pe3yJiibraTa, Y4€T peanbHbIX
OrpaHUYCHUI
Paznen 8. 3apaun ¢ napamerpamu (16 1)
105 PanmonanbsHble ypaBHEHHUS C Br10upath crioco0 pereHus paunoHAIBHBIX, HPPALUOHAIBHBIX,
napaMeTpamu IIOKa3aTCIIbHBIX, JIOFapI/I(bMI/ILICCKI/IX
106 PalHOHAbHBIC HEPABCHCTBA C Y TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB, COAECPIKAIIMX MOIYIIH U
apameTpsl.
napameTpamu .
[IpumensTs rpadguyeckue 1 aHATUTUYECKUE METOIbI AJIsl PEILICHUS] YPAaBHEHUM
107 ParuonanbHble cuCTEMBI ¢ Y HEpPaBEHCTB C MapaMeTpaMu, a TAKXKe MCClea0BaHue QyHKIMI METOAaMK
lapaMeTpamu MAaTE€MaTUYECKOIO aHAJIN3a.
108 UppaunonanbHble ypaBHEHUS, CTpouTh U HCCIIEAOBATh MATEMATHIECKUE MOJIEIH PEAbHBIX CUTYALUH C
HEPABEHCTBA C 1aPaMETPaMH [IOMOILBI0 YPABHEHUH, HEPABEHCTB U CUCTEM C ITapaMeTpaMu
109 UpparmoHaibHBIE CHCTEMBI C

napaMeTpaMu




110

IToka3aTenbHBIE YpABHEHHS],
HEpaBEHCTBA C MapaMeTpaMu

111

TToka3aTenbHBIE CHCTEMBI C
rmapamMeTpamMu

112

JlorapudmMudeckne ypaBHEHHS,
HEPaBeHCTBA C MapaMeTpamMu

113

JlorapudmMudeckre CUCTEMBI ¢
rnapaMeTpaMu

114

Tpuronomerpuueckue ypaBHeHH €
rapaMeTpamu

115

Tpuronomerpuueckre HepaBeHCTBA C
napameTpamu

116

Tpuronomerpuyeckue CUCTEMBI €
rnapaMeTpamu

117

ITocTpoeHue u uccienoBanue
MaTEMATHYECKHUX MOJIENEN peaabHbIX
CUTYAalMii C IOMOILBIO YPaBHEHUH C
apaMeTpaMu

118-119

IToctpoenue u nccienoBaHue
MAaTEMAaTUYCCKUX MOI[CJIGFI PpCaIbHBIX
CUTYAalUH C MOMOILBIO CUCTEM
ypaBHEHUH C TapaMeTpaMu

120

KonrtponbHas pabota: "3amauu c
napameTpamu"

Pasnen 9. [loBTopenue, 06001eHne, cucTeMaTu3auus 3Hanui (16 1)

121-123

[loBTOpenue, 0600IICHNE,
CHCTEMaTU3aIUs 3HAHUI:
"YpaBuenus"

124-126

[MoBTOpeHue, 06o0IICHNE,
cucTeMaTHu3alus 3HaHUM:
"Hepasencraa"

MonenupoBath pealibHble CUTYAIH Ha S3bIKe alnreOpbl, COCTaBIIATH
BBIPA)KCHMSI, yPABHEHUS!, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 33Ja4H,
HCCIIE0BaTh IIOCTPOCHHBIE MOJIENN C HCIIOIb30BAHUEM almapara anreopsl,
HMHTEPIPETUPOBATH IIOJYyYEHHBIN pe3ysbTart.

[IpumensTh GYHKUMU U1 MOJACTHUPOBAHUS U UCCIIEIOBAHUS PEaIbHbIX
IIPOLIECCOB.

2.1 YpaBHeHus

2.2 HepaBeHcTBa




127-129

[NoBTOpeHue, 06o0IICHNE,
CUCTEMaTHU3alMsl 3SHAHUHN
"[IpousBoanas u e€ npumMeHenue"

130 IToBTOpeHue, 0600IICHNE,
cucreMartu3auus 3HaHuil: "Uurerpan
Y ero npuMeHeHue"

131-133 | [ToBTOpeHue, 0600IIECHNE,
cHCTeMaTHU3aLys 3HAHUM:
"®yHkuun"

134-135 | HtoroBast KOHTpPOJIbHAs paboTa

136 [ToBTOpeHue, 06001IIEHNE,

CUCTEMaTHu3anus 3HAaHUHU

Pemarts npuknagHsle 3a4a4u, B TOM YHCIIE COLUATIBEHO-9KOHOMHUYECKOTO U
(u3HUecKoro xapakrepa, CpeJICTBaMU ajare0pbl 1 MaTEMaTUUECKOI0 aHaIN3a

4.1 [IpousBoanas

4.3 TlepBooOpa3Has u
UHTETpal

3.1 Onpeznenenue u rpaguk
(yHKIIH

3.2 DnemeHTapHOE
rccienoBanne (QyHKIHHA

3.3 OcHOBHEIE
JJIeMeHTapHbIe QYHKIIUU

2.1 YpaBHeHus

2.2 HepaBenctna

3.1 Onpexnenenue u rpaguk
hyHKIIH

3.2 DneMeHTapHOe
uccuenoBanue QpyHKIHN

3.3 OcHOBHBIE
JJIeMEHTapHbIe QYHKIUH
4.1 IlpousBogHas

4.3 IlepBooOpasuas u
HHTErpa

2.1 YpaBuenus

2.2 HepaBeHcTBa

3.1 Omnpenenenue u rpaduk
hyHKIIH

3.2 DneMeHTapHOE
uccienoBanne GyHKIIAN

3.3 OcHOBHBIE
JJIeMEHTapHbIe QYHKIUH
4.1 IlpousBoaHas

4.3 IlepBooOpasuas u
UHTErpaj




IIpoBepsiemble TPeOGOBaHMS K pe3yIbTATAM OCBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl

10 kiace
Kon
NPOBEPSIEMOT0 I[IpoBepsieMble MpeaMeTHBIE Pe3yJbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI CPeIHEro 001Iero 00pa3oBaHus
pe3yJbTaTa

1 Umcna ¥ BEIYUCIICHUS

1.1 OmnepupoBaTh MOHATUSIMH: PAMOHAILHOE U AEHCTBUTEIBHOE YHCIIO, OOBIKHOBEHHAS U ACCATUYHASL APOOb, IPOLICHTHI

1.2 BeimonHsaTh apudMeTHIeCKHE ONIEPAIiH C PAIIMOHATBHBIMU U JICHCTBUTEIBHBIMU YUCIIAMU

1.3 BrImonHATh MpUOIMKEHHBIE BEIYUCIICHHS, UCIIONB3YS PaBUIIa OKPYTIICHHS, 1eIaTh IPUKUIKY U OLICHKY pe3ybTaTa BEIYNCIICHUN

14 OnepupoBaTh MOHATHSAMHM: CTEIEHb C IIETIbIM MOKa3aTeNeM, CTaHAapTHas GopMma 3alHcH JeHCTBUTEIBHOTO YHCIIa, KOPEHb HATypalbHOW CTEINCHH,
' HCTIOJIb30BaTh NOAXOIAIIYIO (popMy 3amicy ASHCTBUTEILHBIX YHCEI AJISl peIICHHs MPAaKTHUECKHUX 3a/1a4 U PEICTaBICHUS JaHHBIX

15 OmnepupoBaTh TMOHSATHSIMU: CHHYC, KOCHHYC M TAaHI'CHC IPOU3BOJILHOTO YIJja; WCIOJB30BAaTh 3aliCh MPOM3BOJIBHOTO yIiia uepe3 OOpaTHbIC
' TPUTOHOMETpPUYECKUE (DYHKINUN
2 YpaBHEHHUS U HEPaBEHCTBA

21 OmnepupoBaTh TOHSATHSMHU: TOXKIECTBO, YpaBHEHHE, HEPAaBCHCTBO, IIeJioe, paloHAbHOE, HppAlMOHAIbHOE YpaBHEHHE, HEPaBEHCTBO,
' TPUTOHOMETPUYECKOE YpaBHEHHUE

2.2 BrimonHsaTs mpeoOpa3oBaHus TPUTOHOMETPHUYECKHUX BBIPAKEHUH U pellaTh TPUTOHOMETPHUECKIE YPaBHEHUS

23 BeimonHsaTh peoOpa3oBaHus LENbIX, PAIMOHANBHBIX M WPPANMOHANBHBIX BBIPRKEHUH W pPElIaTh OCHOBHBIE THITBI IENBIX, PAMOHAIBGHBIX H
' UppaLrOHaIbHBIX YPaBHEHUH 1 HEPABECHCTB

2.4 [TpuMeHsITh ypaBHEHUs 1 HEPaBEHCTBA JJIsl pEIICHHS MaTeMaTHYSCKUX 3324 ¥ 3a]a4 M3 Pa3InuHbIX 00JacTeil HAayKu U peabHOM KIU3HH

25 MozenupoBaTe peajibHble CHTyallUd Ha SI3bIKE aNreOpbl, COCTAaBIISATh BBHIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA MO YCIOBHIO 33aJauH, HUCCIIEA0BAThH
' MOCTPOCHHBIE MOJICIIH C UCIOJIB30BAaHUEM amapaTa anreopbl
3 Oynknuu U rpaduku

31 OmnepupoBaTh MOHATHIMHU: (QYHKIHS, CIOCOOBI 3a7aHus (QYHKIMHK, 00NAaCTh ONpeJeNieHHss ¥ MHOXKECTBO 3HaueHWH (QyHKIHHU, rpaduk (QyHKIHH,
' B3aWMHO O0OpaTHbIE (HYHKLINU

3.2 OmnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTh PYHKIIMHU, HYITH (PYHKIIMHU, POMEXKYTKH 3HAKOTIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduky QyHKIUH A7 peICHUs] ypaBHEHHUH

34 Ctpouth 1 YuTaTh TpadUKH TUHESHHON QYHKITNH, KBAAPATUIHON QYHKITHH, CTETTIEHHON (QYHKITHH C IIEJTBIM ITOKa3aTeIeM

35 Hcnonb3oBath rpadvku QYHKIHHA JUIsT UCCIEIOBAHUS TPOIIECCOB M 3aBHCUMOCTEH MPU PEIICHUH 3a]1ad U3 APYTHX YISOHBIX MPEIMETOB U PeatbHON

JKU3HU, BBIPpAXKATH (i)OpMy.]'IaMI/I 3aBUCUMOCTHU MCXKIY BEJINMYUHAMHA




Hagama MaTemMaTH4eCKOro aHajan3a

4.1 OmnepupoBaTh MOHATHSIMH: TIOCIIEIOBATEILHOCTD, apU()METHUECKAs ¥ TEOMETPUIECKasi IIPOrPECCUN

4.2 OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBAIOIIAS TeOMETPHUYECKast POTrPeccHsi, CyMMa OECKOHEUHO YOBIBAIOIIEH reOMeTpHUYECKOM MPOrpeccuu

4.3 3anaBaTh OCIEIOBATEILHOCTH PA3IMYHBIMHA CLIOCOOaMU

4.4 Hcnonb30BaTh CBOMCTBA MOCIEA0BATEILHOCTEN U IPOTPECCUIM JIJISl PEIIEHUS PEaTbHbIX 3a7a4 MPUKIAIHOTO XapaKTepa
5 MHoecTBa U IOTUKA

51 OmnepupoBaTh NOHATUSAMH: MHO>KECTBO, OTIEpallM HaJ MHOKECTBAMH

59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT Ui ONMUCAaHHS PeajbHBIX MPOIECCOB U SIBICHUH, MPHU PEUICHUU 33434 U3 APYTUX y4eOHBIX
' MIPEeIMETOB

5.3 OmnepupoBaTh NOHATUAMHU: ONPEJENIEHUE, TEOPEMa, CIEICTBHE, J0KAa3aTeIbCTBO

11 knacc
Kon
NMPoBePsIEMOro IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOEHUS OCHOBHOI 00pa30BaTeIbHOM MPOrPaMMbl CpelHero 001ero 0opa3oBaHus
pe3yJabTaTa

1 Uwcna v BEIYMCIICHUS

11 OmnepupoBaTh TOHATUSMHU: HATypajbHOE, IIEJI0€ YHCIIO; HMCIIONB30BAaTh NMPHU3HAKH JETMMOCTH LEJIBIX YHCEIN, Pa3loKeHHWE YHcia Ha IMPOCTHIC
' MHOKUTEJIH JIJIsl pElIeHus 3a1a4

1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM IIOKa3aTeIeM

1.3 OmnepupoBaTh MOHATHUSAMHU: JIOTapu(M UrciIa, TeCATHIHBIC W HATypaIbHBIC JOTaPH(PMBI
2 YpaBHEHHUS U HEPABECHCTBA

21 [IpuMeHATh CBOWCTBa CTENEHU IS MPeoOpa30BaHUs BBHIPAKEHUA, ONEpUPOBATh MOHITHAMU: MMOKA3aTeNbHOE ypaBHEHHE M HEPABEHCTBO; pellaTh
' OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH 1 HEPABEHCTB

29 BemonHATh mpeoOpa3oBaHus BRIPAKEHUH, COAEPIKAIINX JIOTapU(MBI; ONEPHPOBATh MOHATHAMU: JOrapu(MUIECKOoe ypaBHEHHE W HEPaBEHCTBO;
' pemaTbh OCHOBHBIE THIIBI JOrapu(MUUYECKUX YpaBHEHUI U HEPABEHCTB

2.3 HaxomuTp pemieHus mpocTeHINX TPUTOHOMETPUIECKUX HEPABEHCTB

24 OmnepupoBaTh TMOHATHAMH: CHCTEMa JHHEWHBIX ypaBHEHWH W e€ pelIeHHe; HWCIOJIh30BaTh CHCTEMY JIMHEWHBIX YpaBHEHWH UL peIIeHHUs
' MPAKTHYECKHUX 33]1a4

2.5 HaxonuTe pelieHns NpocTeNINX CUCTEM U COBOKYITHOCTEN PAllMOHAJIbHBIX YPABHEHUI U HEPABEHCTB

26 MonenupoBaTh peanbHbIE CHUTYallil Ha S3bIKEe anreOphl, COCTABIATH BBIPAKEHHS, YPaBHEHHS, HEPABEHCTBA M CHUCTEMBI IO YCIIOBHIO 3a/1a4H,

HCCJICA0BATH IMOCTPOCHHBIC MOJICIIN C UCIIOJIB30BAHUEM allliapara aﬂre6p1)1




QyHKINU U rpaduKu

OmnepupoBaTh TMOHATHSIMU: IEpUoIUUEcKas (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTH (YHKIMHM, TOYKH DKCTpeMyMa (QYHKIWH, HauOoJbliee U

3.1 HaMMeEHbIlIee 3HAYCHUST QYHKIMH Ha IPOMEKYTKE; UCIIONB30BaTh UX JUIA UCCIIeN0BaHUs PYHKIHMH, 3a1aHHON rpaduKoM

32 OmnepupoBaTh MOHATHUAMU: Tpaduku HOKa3aTenLHoi71, norapuMUYeCKOl W TPUTOHOMETPHUECKHX (YHKIWH; M300pakaTh MX HA KOOPAMHATHOM
IJIOCKOCTH U UCIIONB30BATh JJIsl PELICHHs] YPaBHEHUI U HEPABEHCTB

3.3 N300paxarh Ha KOOPIUHATHON IIIOCKOCTH rpad)MKy TMHEHHBIX YpaBHEHUH U MCIIOIB30BATh UX JUISA PEIISHUS] CUCTEMBbI JIMHEHHBIX YpaBHEHHN

3.4 Hcnonb3oBath rpaduku GyHKIUH U HCCIIEIOBAHUS MPOLECCOB U 3aBUCUMOCTEH U3 APYTHX YUSOHBIX AUCIMIUIAH

4 Havana maremaTnyeckoro aHanusa

41 OmnepupoBaTh MOHITUSMH: HENpPEpbIBHAS (QYHKIHUS, MPOU3BOIHAS (PYHKIIMU; UCIIONB30BATh T€OMETPUIECKUN 1 (PU3NYECKUH CMBICT MPOU3BOIHON
JUTSL peIIeHus 3a1a4

4.2 HaxonuTh npou3BOJHBIE SIEMEHTAPHBIX (PYHKIMN, BBIYACISATH MPOU3BOIHBIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYHKINH

43 Hcnonp30BaTh NPOW3BOAHYIO JUIA HWCCIEAOBAaHUS (YHKIMA HAa MOHOTOHHOCTh W JKCTPEMYMBI, TMPHUMEHSATh pE3yJIbTaThl HCCIEIOBAaHUSA K
MOCTPOCHUIO TpahuKOB

4.4 Hcnonp30BaTh NPOM3BOIHYIO I HAXOXKIESHHS HAWITYYIIEr0 PEIIeHNs B IPUKIAAHbBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHYECKUX, 3a1a4ax

4.5 OmnepupoBaTh MOHATHAMHE: TIEPBOOOpa3Has M UHTETPa; MOHUMATh T€OMETPUUYECKUH U (PU3MUECKUI CMBICI HHTETpaja

4.6 HaxonuTs mepBooOpa3Hbie deMEHTAPHBIX (PYHKIHH, BEIYUCIIATh HHTErpal 1o Gopmyne Hetotona — JlefiOauIa

4.7 PemaTh npukiafHele 3312491, B TOM YHCIIE COLMAIBLHO-3KOHOMHUYECKOTO M (PU3NYECKOro XapaKTepa, CPeACTBAMH MaTeMaTUIeCKOT0 aHaIn3a

IIpoBepsiemble 3JIeMEHTHI COIEPKAHUSA
10 xknacc
Kon IIpoBepsieMblii 3J1eMEeHT CO/lePKAHUS
1 Uwcna v BEIYMCIICHUS

Panonanbueie uncina. OOBIKHOBEHHBIE M JECSTUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE NMEPHOANYECKUe OpoOu. ApuMmeTndeckue omepaunuu ¢

11 paIoHANbHBIMU YHCIIaMH{, MPEeoOpa30BaHMsI YMCIOBBIX BbIpaxkeHHH. [IprMeHeHue apoOeil M MPOIEHTOB Ui pEIIeHUs MPUKIATHBIX 33434 U3
pa3IMYHbBIX OTpaciiei 3HAHUW U peajibHOM XKU3HU

12 JelicTBaTenpHble YnCiia. PallMOHAJIBHBIE ¥ UPPALIMOHAIbHBIC YHCIIA. ApmbMeTI/IUqGCKHe orepanyu ¢ JeHCTBUTEIbHBIMU unciaMu. [IpuOmmkEénnble
BBIUMCJICHUS, TIPaBUiIa OKPYTJIEHUs, IPUKHUIKA U OLIEHKA pe3yJIbTaTa BEIYUCIEHUI

13 CTE:HCHI) ¢ uenbiM TnokazateneMm. CranmapTHas ¢opMma 3allMCH JICHCTBUTENBHOTO uucha. lcmoibp3oBaHWe moaxoasamiei (opMmbl 3amucu
JIECTBUTEIBHBIX YMCEN IS pEIIeHUs MPAaKTUYECKUX 3a7a4 U MPEACTaBICHNS JaHHbBIX

14 ApudmeTrnueckuil KOpEHb HATYpaIbHON cTeneHH. JleiicTBus ¢ apuMeTHIeCKUMHI KOPHSAMH HATYpaJbHOM CTETIeH!



1.5 CuHyc, KOCHHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTE€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHUS U HEPABEHCTBA
2.1 ToxIecTBa U TOXKJIECTBEHHbIE IPEOOPA30BAHUS
2.2 [IpeoOpa3oBaHKne TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHE (OPMYJIBI
2.3 YpaBHeHuUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHue HEPABEHCTBA. MeTo ] HHTEPBAJIOB
2.4 Pemienue nensix v ApoOHO-palOHATIBHBIX YPABHEHHI 1 HEPABEHCTB
2.5 Pemenne nppanunoHanbHbBIX YpaBHEHUH U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUI
2.7 [IpumeHeHne ypaBHEHUH W HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKHX 3a]1a4 M 3a[a4 U3 Pa3InuHbIX 00JacTeil HayKu U peajbHOM KU3HH
3 OyHKIKU ¥ rpaduku
3.1 Oyuk1wms, ciocoObl 3ananus GyHkiun. ['paduk dyHknun. BzanmHo oOpaTtHbie GyHKIUU
3.2 O6nacTh onpeaesneHus: 1 MHOXKeCTBO 3HaueHuH ¢ynkuun. Hymu ¢dynkuun. [IpomexyTku 3HakonocTosiHcTBa. YETHBIE M HEUETHBIEC (QYHKIIMH
3.3 Crenennast (pyHKIUS C HATYpaJIbHBIM U IIeNTbIM MTOKa3aTesieM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHS N-OH CTETIeHH
3.4 Tpuronomerpuyeckast OKpy>KHOCTb, ONIpeielicHe TPUTOHOMETPUIECKUX (DYHKIMH YUCIOBOTO apryMeHTa
4 Hauana maremarnueckoro aHaausa
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU TTOCIIEA0BATENbHOCTEH. MOHOTOHHBIE TOCIEI0BATEIHHOCTH
Apudmernueckas U reomerpuyeckas mporpeccur. beckoHewHo yObIBaromias reoMerpuueckas nporpeccus. CyMma OECKOHEYHO YOBIBArOLICH
4.2 reoMeTpudeckoi mporpeccur. Popmyna CIOXKHBIX MpOLEHTOB. lcmonb3oBaHue Mporpeccuu s pelIeHHs pealbHBIX 3afad IMPHUKIAIHOTO
Xapakrepa
5 MHoOKecTBa U JIOTHKA
51 MHOXecTBO, onepaluy HaJ MHOXKecTBaMu. uarpammbl Diiiepa — Benna. IlpuMeHeHne T€OpEeTHKO-MHOXKECTBEHHOTO ammapara IJsl ONHCaHHs
peaybHBIX IPOLIECCOB U SBJICHUH, IPY PELICHUH 3a7a4 U3 JPYTUX YIeOHBIX TPEAMETOB
52 Omnpenenenue, Teopema, CICACTBUE, JOKA3ATEILCTBO
11 knacc
Kog IIpoBepsieMblii 3JIEMEHT COJlePKAHNUS
1 Uncna ¥ BBIYUCIICHUS
1.1 HarypanbHbie u nenbie uncna. [Ipu3Haku AeIMMOCTH LEIbIX YHCEl
1.2 CreneHb ¢ pauMOHAIBHBIM MOKa3aTeaeM. CBONHCTBA CTETICHH
1.3 Jlorapudm uncna. JlecsTuuHbie U HATYpaJbHbIC JOTapr(QMBbI



YpaBHEHUs U HEPABEHCTBA

2.1 [IpeobpazoBanue BBIPAXKECHUH, CONEPKANIIX JIOTapUPMBI

2.2 [IpeoOpa3zoBaHue BRIPAKESHHM, COJEPIKAIINX CTEICHH C PAllMOHAIBHBIM IOKa3aTeIeM

2.3 [TpuMeps! TPUTOHOMETPHUYECKUX HEPABEHCTB

2.4 [lokazaTenpHbIe ypaBHEHUS 1 HEPABEHCTBA

2.5 Jlorapudmudeckre ypaBHEHHS U HEPABEHCTBA

2.6 Cucrembl IMHEHHBIX YpaBHEHUH. PellieHre MpuKIIaIHbIX 3a/1a4 ¢ TOMOIIBI0 CUCTEMBI IMHEHHBIX YpaBHEHUH

2.7 CucTeMbl ¥ COBOKYIHOCTH PALIMOHAJIBLHBIX YPABHCHUH 1 HEPABCHCTB

2.8 [TpuMeHeHue ypaBHEHUH, CHCTEM M HEPABCHCTB K PEIICHUIO MAaTEMATHUECKUX 3aJ1a4 U 33]1a4 U3 Pa3JIMYHbIX 00J1acTel HAYKHU U PECaIbHOM KU3HU

3 OyHKIKU ¥ rpaduku

31 Oyuknus. [Tepuoguueckue GyHkuuu. [IpoMexyTKd MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl 1 MUHUMYMbI (yHKIMH. Hanbosibiiee 1 HauMeHbIIee
3HaYeHHE QPYHKIIMK HA IPOMEKYTKE

3.2 Tpuronomerpuyeckue GYHKIUH, UX CBOHCTBA U rpad)uKu

3.3 [TokazaTenbHas u JorapudmMudeckas QYHKINHA, UX CBOWCTBA U Tpaduku

3.4 Hcrnonp3oBanue rpadukoB GYHKITHH I PEIICHUs YPAaBHEHUH W THHEHHBIX CUCTEM

35 Hcnonws3oBanue rpaq)I/EKOB (hbyHKIMI U1 KCCeTOBaHMS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIE BOSHUKAIOT IIPH PEIICHUU 3a/1a4 U3 APYTHX YUSOHBIX
MIPEIMETOB U PeaIbHOM KU3HH

4 Havana maremaTrueckoro aHaimsa

4.1 HenpepsiBHbIe PpyHKIMH. MeTO HHTEPBAJIOB ISl pEIICHHUS] HEPABEHCTB

4.2 [IpousBoanas pynkiuu. ['eomeTprudeckuii U GU3NIECKUI CMBICI TPOU3BOTHOM

4.3 [Ipou3BoaHbIE 3eMEHTAPHBIX QYHKINI. DOPMYIIHI HAXOXK/ICHHSI TPOU3BOAHON CYMMBI, IPOU3BEACHUS W YaCTHOTO (DYHKITHHA

44 [IpuMeHeHne MPOU3BOHON K MCCIICOBAHUIO (QYHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxk/ieHHe HanOONbIIero ¥ HAaMMEHbBINErO 3HAUCHUS
(YHKIIMH Ha OTpe3Ke

45 [MpumeHeHne MPOU3BOAHON I HAXOXKACHUS HAWIYYINErO PEIICHUS B MPUKIAIHBIX 3aJlavyax, JJIs ONpEJCIICHUS CKOPOCTH MpOIecca, 3aJaHHOTO
(dhopmyoii nim rpadhukomM

4.6 [lepBooOpa3znas. Tabmuia mepBoOOPa3HBIX

4.7 WuTerpai, ero reoMmeTpudeckuii u pu3ndeckuii cMbIci. Berancnenue naterpana no ¢popmyine Herotona — JleliOHuia



IIposepsiembie Ha EI'D no maTeMaTnke TpeOOBaHUSA K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbl CPEIHETr0

0011ero 00pa3oBaHus

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM pe3yJbTATaM OCBOEHUS] OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oo1ero
o0pa3oBaHus

Bnagenue wmeTogamu J10Ka3aTenbCTB, AIrOPUTMaMHU pEHICHHs 3a/ad; yMeHHe (GOpMyJIUpOBaTh U ONEPUPOBATH IMOHATHIMHU:
oTpeieIeHue, aKCUOMa, TeOpeMa, CJEJICTBUE, CBOMCTBO, NMPHU3HAK, JOKa3aTelIbCTBO, PaBHOCWIbHbBIE (HOPMYITUPOBKH; MPUMEHAThH UX;
yMeHue GopMyIupoBaTh 00paTHOE U MPOTHBOIIOIOKHOE YTBEPKIECHHE, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPDI, UCIOJIB30BATh METO/T
MaTeMaTUYeCKOW MHAYKIMH; IPOBOAUTH JOKAa3aTeIbHbIE PACCYKJEHHUS MPU PEIICHUU 33]a4, OLICHUBAThH JIOTMUECKYIO MPABUILHOCTh
paccyX/IeHul; yMeHHe ONepHpoBaTh MOHATUSIMU: MHOXKECTBO, TOJIMHOKECTBO, OINEpallMi HaJl MHOKECTBAMHU; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIN anmapar JUlsl OMUCAHUs PeaJIbHBIX MPOIECCOB U SBJICHUM W MPU PEIICHUH 3a/1a4, B TOM YUCIE U3 JAPYTHUX
y4eOHBIX MPEeIMETOB; YMEHHE ONEPUPOBAThH MOHATHAMU: Ipad, CBA3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U
OIMHCHIBATh Tpadbl Pa3IMYHBIMU CITIOCOOAMU; HCIIOIB30BAaTh rpadbl IPU PEIICHUH 3a1a4

YMenue OIICPHUPOBATH MMOHATUAMU. HATYPAJIBbHOC YHUCJIO, HCJIOC YUCII0, CTCIICHD C LCJIBIM IIOKA3aTCJICM, KOPCHb HaTypaanOﬁ CTCIICHU,
CTENEHb C PAllMOHANBLHBIM TOKAa3aTelieM, CTENEHb C JEeHCTBUTENbHBIM IOKa3aTesieM, JorapudmM 4ucia, CUHYC, KOCUHYC M TaHT€HC
IMPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJII0, PAllMOHAJIBHOC YHCIIO, UPpALUOHAIBHOC YHUCIIO, MHOKCCTBA HATypaJIbHBIX, LCJIbIX,
palMoHaANbHbIX, IEHCTBUTENIBHBIX YHCEN; YMEHUE UCIIOB30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIINN OOLIUI AeTUTeNIb U HAaMMEHbIIee
O6IJ.I€€ KpaTHOC, aJiTOPUTM EBKJII/I,Z[a IIpu pCIICHUHU 3aaa4, 3HAKOMCTBO C pa3JIMYHbIMU MMO3UITUOHHBIMU CUCTCMAMH CHHUCIICHUA, YMCHUC
BBITIOJHATH BBIYMCIICEHHWE 3HAUCHUH U MpeoOpa3oBaHUS BBIPAKEHMH CO CTENEHSMHU M Jorapudmamu, mpeodpa3oBaHus IPOOHO-
palMoHaNbHBIX BRIPAXKEHUI; YMEHUE ONEPHPOBATH MOHATUAMU: MOCIEI0BATEILHOCTD, apupMeTHYECKasi IPOTpeccusi, FreoMeTpruIecKas
nporpeccusi, 0eCKOHEYHO yObIBarolasi TeoMeTpudecKkasi Iporpeccusi; yMeHHe 3a/1aBaTh MOCIIE0BATEIbHOCTH, B TOM YUCIIE C TOMOIIBIO
PEKYPPEHTHBIX (DOPMYT; YMEHHE ONEPHUPOBATH MOHITHSIMH: KOMILIEKCHOE YHUCIO, CONPSKEHHBIC KOMIUIEKCHBIE YHCIA, MOAYJH U
apryMeHT KOMIUJIEKCHOTO 4ucia, (opma 3amucH KOMIUIEKCHBIX 4Hucell (reoMeTpuyecKkasi, TPUTOHOMETpUYecKas U anredpandeckasi);
YMETb NPOU3BOJUTH apnti)MeTqucm/Ie IIGfICTBHSI C KOMIUVICKCHBIMU YHUCJIaMU; NPUBOAUTL MPUMEPHLI UCIOJB30BaAHUSA KOMIIJICKCHBIX
YHCeIT; ONIEpUPOBATh MOHATUAMU: MaTpulla 2X2 v 3X3, onpeaeanTesb MaTPUIIbl, FEOMETPUUECKUN CMBICI ONTPEASTUTENS

VMeHHe OnepupoBaTh MOHSATUSMHU: pPalMOHANBHBIC, HWpPPAlMOHAIBHBIC, [OKa3aTeIbHBIC, CTCICHHBIC, JIOrapu(pMUYECKHE,
TPUTOHOMETPUYECKUE YpPaBHEHHMS M HEPABCHCTBA, MX CHCTEMbI; YMEHHE ONCPHUPOBATH MOHSATHSMHU: TOXIECTBO, TOXKICCTBECHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CHCTEMa yPaBHEHUI U HEPAaBEHCTB, PABHOCHIBHOCTh YPABHEHUI, HEPABEHCTB U CHCTEM;
yMEHHE pellIaTh YPaBHEHUS, HEPABEHCTBA M CHCTEMBbI C TIOMOIIBIO PA3IMYHBIX IPUEMOB; PELIaTh YPABHCHMUS, HEPABEHCTBA M CUCTEMBI C
apaMeTpoM; IPHUMEHATh YpaBHEHHs, HEPABEHCTBA, UX CHCTEMBI JUIS DPCIICHHS MaTeMAaTHYeCKHX 3alad W 3a1ad M3 Pa3IH4YHBIX
o0acTeil HayKH U peabHOM KU3HU



YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHSA, UYETHOCTh (YHKIUH, NEPUOTUYHOCTh (YHKIWH, OTPAHWYCHHOCTb (YHKIIHH,
MOHOTOHHOCTb (YHKIIMH, SKCTpeMyM (GYHKINH, HauOoJiblllee M HauMEeHblllee 3HaueHHs (YHKLIHMU Ha NPOMEXKYTKE, HempepbIBHAs
GyHKIMA, acUMNTOTHl rpaduka (yHKIUU, TepBas M BTOpas NpPOU3BOJAHAS (PYHKUIMU, TE€OMETpUYECKUH U (PU3HMUECKHH CMBICH
NPOM3BOJHON, MepBoOOpa3Hasi, ONpeAeiEHHbI WHTErpai; yMEHHE HaXOIUTh aCUMNOTOTHI Tpaduka (QyHKIMHM; yMEHHE BBIYHCIATDH
NPOM3BOJHBIE CyMMBI, IPOU3BEICHHS, YACTHOTO M KOMIO3UIMK (DYHKIMA, HAXOAWTh ypaBHEHHE KacaTelbHOW K TpaduKy (YHKIWH;
YMEHUE HAXOAWTh MPOU3BOJHBIC INEMEHTAPHBIX (YHKIMH; YMEHHE HCIOJIb30BaTh IMPOU3BOAHYIO Ul HCCIeloBaHMA (YHKIUH,
HaxXoAWTh HAaWOOJIbIIME M HaUMEHbIINE 3HAaueHUs (YHKUUN; CTPOUTh TIpaMKM MHOTOUWIEHOB C HCIIOJIb30BAHMEM armapara
MaTEMaTUYECKOTO aHAJIN3a; MPUMEHATh NPOU3BOJAHYIO Ul HAXOXKIEHUS HAWIy4YIEro pPEIIEHUS B IPHUKIAAHBIX, B TOM YHUCIE
COLIMAJIbHO-D)KOHOMUYECKUX M (PU3UYECKUX 3aJladax; HaXOAUTh IUIOMAAM U 00BEMBI (UIYp C MOMOIIBIO HMHTErpajia; MPUBOAUTH
IpUMEpPbl MATEMAaTHYECKOTO MOIETTMPOBAHNUS C TOMOIIBIO JU(GepeHIMaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATHAMHU: rpaduk GyHKUKH, oOpaTHas QyHKIMS, KOMIO3UIMA QyHKUUH, TuHEeHas QyHKLUS, KBaJpaTHUHAsI
GyHKIUMS, pannoHagbHas (PYHKIHUS, CTETIeHHAs (QYHKIHSI, TPUTOHOMETpHUYECKre (QyHKIMH, OOpaTHBIE TPUTOHOMETPUIECKHE (PYHKIINH,
HOKa3aTenbHas W Jorapupmuueckas (QYHKLUUU; YMEHUE CTPOUTh TpaUKH HM3YYEHHBIX (GYHKLIMH, BBIIOJHATH MPEoOpazoBaHMS
rpaduKoB (DYHKIHIA, HCIIONB30BaTh TpapUKU Ui U3yYSHHS HPOIECCOB M 3aBHCHMOCTEH, NPU PEIICHUH 3a71ad U3 APYTUX y4eOHBIX
OpeMETOB M 3aJad U3 pPEalbHOM XU3HM; BbIpaXaTb (OpMyJaMH 3aBHCHUMOCTH MEXAY BEJIMYMHAMH; MCIIOJIb30BaTh CBOMICTBAa U
rpadpuku GyHKUUI A7 pelleHus ypaBHEHMH, HEpPaBEHCTB M 3aJad C MapaMeTpaMy; H300pakaTh Ha KOOPAUHATHOM IJIOCKOCTH
MHO’KECTBA PELICHUI YPABHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a/lauM PAa3HbIX THIIOB (B TOM YHMCIIE HA IPOLEHTHI, J0JIM M YacTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh
TOBApOB M yCIyT, HAJIOTH, 33JIa4d U3 00JaCTH yNpaBJIeHUs JIMYHBIMA U CEMEHHBIMH (DPMHAHCAMM); COCTABIIATH BHIPAKCHUS, YPABHEHUS,
HEpaBEHCTBA U MX CHUCTEMBbI 10 YCJIOBHIO 3aJlaul, UCCIEI0BATh MOJIYYEHHOE PELICHUE M OLICHUBATh MPaBIONOA00HOCTb PE3yIbTaTOB;
YMEHHE MOJIEIIMPOBATh PEAJbHBIC CUTYallUN Ha SI3bIKE MAaTEMATHKH; COCTABIIATH BBIPAKEHUS, YPABHECHMsI, HEPABEHCTBA U UX CHCTEMBI
[0 YCIIOBMIO 3a/lauyM, UCCIIEA0BaTh IOCTPOECHHBIE MOJENIN C UCIIOJIb30BAaHUEM alllaparta ajreOpbl, MHTEPIPETUPOBATh MOIYy4YEHHBIN
pe3yJbTar

YMeHue onepupoBaTh MOHATHAMU: CpeaHee apupMeTHIeCKoe, MeIuana, HauOoJbllee ¥ HAaUMEHbIIIee 3HAYCHUs, pa3Max, JAUCIEepCHs,
CTaHJIapTHOE OTKJIOHEHHUE YHUCIIOBOTO Habopa; yMEHHE U3BJIEKaTh, MHTEPIPETUPOBATh HHPOPMAIIHUIO, IPEICTABICHHYIO B Ta0IHIIaX, HA
JIrarpaMmmax, rpaukax, OTpaXkarollyro CBOMCTBA peabHBIX MPOLIECCOB U SIBJICHUI; MPEACTABIATH HHPOPMALIUIO C TIOMOIIBIO TaOIHIl U
Uarpamm; HCCIe[oBaTh CTaTUCTHYECKHUE JaHHBIE, B TOM YHCIE C IMPUMEHEHHEM TpadUyecKUX METOAOB U IIEKTPOHHBIX CPEICTB;
rpaduUecKy UCCIeI0BaTh COBMECTHBIE HAOIOICHHS C TIOMOIIBIO IMarpaMM PacCEeUBaHMS U IMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIyYaiHBIM OMBIT U Cly4ailHOe COOBITHE, BEPOSATHOCTh CIYYaiiHOTO COOBITHS; YMEHHE BBIUYUCIISATH
BEPOSITHOCTh C HCHOJBb30BAHHUEM TpapHUUECKUX METOJIOB; NMPUMEHATh (OPMYJbl CIOXKEHUS M YMHOXEHMs BeposTHocTel, (popmyiy
NOJTHOM BEpOsITHOCTH, (Gopmyiy bepHymmu, xomOuHaTOpHBIE (aKThl W (OPMYJBI; OLIEHUBATh BEPOSATHOCTH PEATBHBIX COOBITHIA;
YMEHHME ONEPUPOBATH NOHATHUSAMHU: ClIydalHas BEIUYHMHA, PACIpPEIEICHUE BEPOATHOCTEM, MAaTEMATHYECKOE OKMIAHUE, OUCIEPCUS U




CTaHJApTHOE OTKJIOHEHHWE CIIy4allHOW BEJNWYMHBL, (YHKIMUA pacupeAeNieHHss W IUIOTHOCTH PaBHOMEPHOTO, IOKA3aTeIbHOTO U
HOPMAJIBHOTO DPACNpeAciIeHUI; YMEHNE HCIOJb30BaTh CBOMCTBA M3YYEHHBIX PACIpPENEICHUM [UIsl pElIeHHs 3a/lad; 3HAaKOMCTBO C
MOHATHUAMHU: 3aKOH OOJIBIIUX YUCEJI, METO/Ibl BBIOOPOUHBIX MCCIIEJOBAHUI; YMEHUE PUBOAUTH IPUMEPHI POSBICHUS 3aKOHA OOJIBIINX
yrcea B MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMEHHE ONEpPUPOBATH MOHATUAMHU: COUYETaHHE, IEePEeCTaHOBKA, YHCIIO COYETaHMH,
YHCIIO MePeCcTaHOBOK; OMHOM HBI0TOHA; yMeHHE MPUMEHITh KOMOMHATOPHBIE (PAKTHI M pacCyKICHHS IS PEIICHHS 3a/1a4; OLICHUBATh
BEPOSITHOCTH PEabHBIX COOBITHII; COCTABIATh BEPOATHOCTHYIO MOJIENIb M UHTEPIPETUPOBATh NOTYUYEHHBIH pe3yabTaT

YMeHue onepupoBaTh NOHATHUSAMHU: TOYKA, INpsMas, IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IJIOCKUM Yyrodi,
JBYI'PAaHHBIN YroJI, TPEXTPAHHBIA YTOJI, CKPEIMBAIOIIMECS IIPSIMBIE, TAPAJLIEIBHOCTh U NEPIEHIUKYIISIPHOCTD MIPSAMBIX U IIIOCKOCTEH,
YroJd MEXAY IPSMBIMH, YrOJl MEXAY IHPSAMON U IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTSAMH, PACCTOSHHUE OT TOYKHM IO IUIOCKOCTH,
pPacCTOsSIHUE MEXIY HpPSIMBIMHU, PACCTOSHHUE MEXIY IUIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh NP PEIICHUHU 33134 U3y4yeHHbIe (aKThl U
TEOpEeMbI IUIAHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl 0ObEKTOB OKPYKAIOIEro MUPA; CTPOUTh MaTEMAaTUYECKHE MOJEIHU ¢ IIOMOUIbIO
F€OMETPUYECKUX ITOHATUN U BEJIUYMH, pELIaTh CBA3aHHBIE C HUMM IIPAKTUYECKUE 3a1a41
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YMeHue omepupoBaTh MOHATUAMHU: IUIOMAJAL (GUTYphl, 00BEM (GUTYpbl, MHOTOTPAHHUK, NPAaBUIBHBI MHOTOTPAHHUK, CEUYECHUE
MHOTOTpaHHMKa, KyO, Mapajijielienunesa, Npui3Ma, nupamuaa, (Gurypa U MOBEPXHOCTh BpalleHHs, LUUIUHAP, KOHYC, mmap, cdepa,
wioma b cepsl, IWIOIMAb NOBEPXHOCTH MUPAMUIbI, IPU3MbI, KOHYCa, IIMINHAPA, 00BEM Ky0a, IpsIMOYTOJIBHOTO NapasuleenuIea,
nupamMuzbl, TPU3Mbl, LHUIMHIPA, KOHYycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUs KOHyCa M LWIMHJpA, MapauielbHbIE OCH WU
OCHOBAHHMIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromascs cdepbl, HWIMHApPA, KOHyCa, YMEHHE CTPOUTHh CEYCHHE MHOTOTPAHHUKA,
n300pakaTb MHOTOI'PAHHUKH, (PUTYyphl M MOBEPXHOCTH BpAILlEHUS, UX CEUEHHUS, B TOM YHCJIE C TMOMOIIBIO IJIEKTPOHHBIX CPECTB;
YMEHHE IPUMEHSITh CBOMCTBA T€OMETPUIECKHUX (DUTYP, CAMOCTOATEIBHO (OPMYITHPOBATEH OTPENEICHUS N3yd9aeMbIX (HUTyp, BBIIBUTATh
TUIOTE3bl O CBOMCTBAX M TMPHU3HAKAX TeOMETpUYeCKUX GuUryp, OOOCHOBBIBATH WJIM OIPOBEpPraTb HX; yMEHHE IPOBOIUTH
KJIacCU(PUKALUIO (PUTYP MO PA3IUYHBIM PU3HAKAM, BBIIIOIHITH HEOOXOIUMBIE JOTIOJHUTEIbHbBIE TOCTPOEHUS

11
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YMeHue onepupoBaTh MOHATHUAMU: JBUKEHHUE B IPOCTPAHCTBE, NapaljIesIbHbII IEPEHOC, CAMMETPHS Ha IJIOCKOCTU U B IPOCTPAHCTBE,
MOBOPOT, peodpazoBaHue MoA00us, MOJ00HbIe (GPUTYPBI; YMEHHE pacCliO3HABATh PABHbIE U MOI0OHBIE (PUTYPHI, B TOM YHCJIE B PUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIb30BaTh N€OMETPUUECKHE OTHOUIEHMS NPU PEIICHUH 3a/1ay; HAXOAUThb I'€OMETPUYECKHUE BEJINYMHBI
(mmuHa, yrou, IUIOMIAAb, O0BEM) MPU PELICHUH 3373y M3 APYTUX y4eOHBIX MPEAMETOB U M3 peajlbHOW >KM3HH; YMEHUE BBIYUCIIATH
TeOMETPUYECKUE BEIMYMHBI (JJTMHA, YTOJ, IJIOMIAab, 00BEM, MJIOIAlb TIOBEPXHOCTH), UCTIONb3YSl U3yUeHHBIE (OPMYIIBI M METOABI, B
TOM YHCIIE: IUIOU[a/lb IMOBEPXHOCTH MHPAMMIBI, MPHU3MbI, KOHycCa, HWIMHIpA, IUiouiaas chepbl; 00bEM Kyba, HpSIMOYTOJIHHOTO
napaJuleNenuIeaa, MMPaMuIbl, TPU3MBI, IWIHHIPA, KOHYCa, IIapa; yMEeHHE HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (HUTYD

YMeHue onepupoBaTh MOHATUSIMU: MPSAMOYTOJbHAS CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUMHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOM3BEICHNE BEKTOpa Ha YMCJIO, Pa3lokKeHHe BeKTopa Mo 0a3ucy, CKajlspHOE MPOU3BEIECHUE, BEKTOPHOE MPOU3BEICHHE,
YTOJl MEXJy BEKTOpAMM;, YMEHHUE HCIOIb30BATh BEKTOPHBIN U KOOPJAWHATHBIM METOH JUIsl PEIICHHUs] TEOMETPUUECKHUX 3a]ad U 3ajad
JIPYTUX Y4EOHBIX MTPEIMETOB




YMmenue BBI6I/IpaTI) HOI[XOI[SIIIII/Iﬁ MCTOA JId PCIICHHA 3aJadyd, IMOHUMAHHUC 3HAYMMOCTU MATCMATHKU B HU3YUYCHHU HNPUPOAHLBIX H

13 OOIIIECTBEHHBIX TPOIECCOB U SBJICHUW; YMEHHE PACIO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTHKH B HMCKYCCTBE, YMEHHUE NMPHUBOIUTH
MIPUMEPHI MATEMATUYECKUX OTKPBITHI POCCUMCKON 1 MUPOBOM MAaTeMaTUYECKON HAyKH
IlepeyeHb 371eMeHTOB coJep:KaHus, MpoBepsieMbIXx HA EI'D mo maremarTuke
Kon [IpoBepsieMblii 21eMeHT CO/IEPKAHNSA
1 Uwcna v BEIYHACICHAS
11 Hatypanbabie u niensie grcna. [Ipu3Haku 1eIMMOCTH [ENBIX YHcel
1.2 ParmmonansHble yncna. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE NEPUOIMUECKHE APOOH
1.3 ApudmeTnyeckuii KOpeHb HaTypaJIbHOH cTreneHn. JledcTBuUs ¢ apupMEeTHUECKUMHI KOPHIMH HATYPAIbHOU CTENeHH
14 Crenenb ¢ 1ensiM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3aTeneM. CBOKCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuaHbie 1 HATYpalIbHbIC JIOTAPUPMBI
17 JeWcTBUTENbHBIE YHKCTA. ApI/I(I)MeTI/IT-IeCKI/Ig omepanud C JEHCTBUTENbHBIMUA dnciaMu. [IpuOimmKk€HHbIC BBEIYHUCIICHUS, MPAaBHUIA OKPYTIICHHUS,
NPUKUKA U OIIEHKA Pe3yJIbTaTa BEIYUCICHUI
1.8 [IpeobpazoBanue BeIpaKeHUH
1.9 KommnekcHble uncna
2 YpaBHEHHS U HEPABEHCTBA
2.1 Lenple 1 TpOOHO-paIMOHATBHBIE YPABHEHUS
2.2 WpparmoHanbHble YpaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHHUS
24 [lokazarenbHble U JOrapuMUUecKue ypaBHEHHUS
2.5 Ilenpie u TpoOHO-paAITMOHATEHEIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEHCTBA
2.7 [Toka3aTeNbHbIC U JIOrapU(PMHUUSCKUE HEPABESHCTBA
2.8 TpuroHoMmeTpudecKkrie HEPaBEHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPAaBHEHHUI M HEPABEHCTB
2.10 YpaBHEHUs, HEPAaBEHCTBA U CUCTEMEI C TapaMeTpaMu
211 Martpuna cucteMsl JUHEHHBIX YpaBHEHUN. OnpeaenuTesib MaTPULIbL
3 OyHKyH U rpaduku



Oynkuusa, cnocoOsl 3amaHus QyHkuuu. ['paduk ¢yskimun. B3ammao oOpatneie (yHkiun. YérHsie m Heu€THble (QyHKumu. llepmoamueckne

3.1
hyHKIIH
39 Ob6nacte ompeneneHuss U MHOXKECTBO 3HaueHud ¢(yHkuumu. Hymu ¢yskuun. [IpomexyTku 3HakomocTosHCTBa. [IpomMeKyTKM MOHOTOHHOCTH
¢yHkumu. MakcuMyMbl 1 MUHUMYMBI GyHKIuH. Hanbospliee 1 HauMeHblee 3HaueHne PyHKIMHA Ha TPOMEKYTKE
3.3 CrenenHas QyHKIMS C HATypaJbHBIM H IIeTbIM NoKa3aTeneM. E€ cBoiicTa u rpadguk. CBoiicTBa u rpaduik KOpHs N-0ii CTETIEHH
3.4 Tpuronomerpudeckue QyHKIMH, NX CBOHCTBA U IpadHKH
3.5 [okazarenbHas u norapudpmuydeckas GyHKIMU, UX CBOWCTBA U Tpaduku
3.6 Touku pa3psiBa. AcUMNTOTH rpadukoB GpyHKIUI. CBoiicTBa QPyHKIMN, HENPEPHIBHBIX Ha OTPE3Ke
3.7 TTocmemoBaTeILHOCTH, CIIOCOORI 3aaHus TOCIEI0BATEILHOCTEH
3.8 ApudmMeTrnueckas U reoMeTpruIecKas mporpeccun. PopMyIra CJI0KHBIX ITPOIIEHTOB
4 Hauana maremariyeckoro ananmsa
4.1 [IpousBognas ¢pynkunu. [Ipon3BogHbIE S1€MEHTAPHBIX (YHKIHMHA
49 [TpumeHeHne TPON3BOIHON K MCCIIEIOBAHUIO (DYHKINIT HA MOHOTOHHOCTB U 9KCTpeMyMbl. HaxoskaeHre HanOoIbIIero 1 HaMMEHBIIETO 3HAYCHHUS
(bYHKIMU HA OTpE3Ke
4.3 [TepBooOpa3zHas. MHTerpan
5 MHoKecTBa U JIOTHKA
5.1 MHoskecTBO, onepanuy HaJ MHOKecTBaMu. J{narpammel Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTP U cTaTHCTHKA
6.1 OmnucaTenbHas CTATUCTUKA
6.2 BepositHOCTD
6.3 KombOunaropuka
7 I'eomeTpus
7.1 Purypsl Ha INIOCKOCTH
7.2 [IpsiMble U MIIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena ¥ MOBEPXHOCTH BpaIEHUS
7.5 KoopauHAaTHI 1 BEKTOPBI



IIpunoxenne 1.

OueHoyHbIe U METOAUYECKHE MATEPHAJIbLI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUs

Texkyumii KOHTpOJIb ycrneBaeMOCTH U npoMexyToyHoil arrectanuu B MAOY COIIl Ne48 r. TromeHu NpoBOAMTCS B COOTBETCTBHM C
MOJIOKEHHEM 0 (opmax, NEPUOAMYHOCTH, MOPSAJKE TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M IPOMEXKYTOUHOM arrectauuu oOydaroluxcs,
pa3MeIIeHHOM Ha opHUIHAILHOM caiiTe o0pa3zoBarenbHOi opranuzanuua MAOY COIII Ne 48 r. Tromenu (48.tyumenschool.ru)

Texyumii KOHTPOJIb MPOBOAMTCS: B BUJE TECTUPOBAHMS, MMCHMEHHON MPOBEPOYHON pabOTHI, CAMOCTOSATENILHOW pabOTHI, MPAKTUIECKOH

paboThl, yCTHOTO OIpoca.

B ta0auiie npeicraBiieHbl OLICHOYHBIE CpeCTBA (OLICHOYHBIE MAaTepUalibl), MPUMEHSIEMbIE B pAMKaX TEKYIIET0 KOHTPOJIA.

Kuace/ TIporpamma

IlepeyeHp  HCMONB3YEMBIX  OLEHOYHBIX
cpencts (oneHouHbIX MatepuasioB)/ KUMpl

HepequL HCIOJIb3YCMBIX MECTOJUYICCKHUX MATCPUAJTIOB

10/ PaGouass mnporpamma. Aurebpa
Hayaja MareMaruueckoro agammsa 10-11
kiacceel. YMK Anumos 11.A.

1. OtkpeIThIi OaHk 3ananuii GUIN:
https://fipi.ru/

2. OTkpeIThIN 6aHk 3amanuit EI'D:
https://ege.sdamgia.ru/

3. AnreGpa 1 Hayaja MaTeMaTUYeCKOTro
aHanuza. Jlugakrudeckue matepuaisl. 10
kJacc. ba3oBblit v yriyOnéHHbIi ypoBHH. M.
. IlaGyHuH.

4. Anrebpa 1 Hayajia MaTEMaTHYECKOTO
aHanu3a. TemaTtuyeckue tectol. M.B.
TkauéBa.

1. Anrebpa ¥ Hayala MaTeMaTUYeCKOrO aHajIM3a.
Mertoandeckne pekoMeHaanuu kK y4deOHuky. 10-11
kimacc / H. E. ®&nopoBa, M. B. Tkauésa — M.:
ITpoceemenue, 2023.

2. AnreOpa ¥ Havajga MaTEeMaTHYECKOTo aHaJIM3a.
Hunaktnueckne wmatepuansl. 10-11 kmacc / MU
Habynun, H. E. ®énoposa, M. B. Tkauésa — M.:
ITpoceemenue, 2023.

3. Maremaruka: anrebpa u Hayaja
MaTEeMaTHYeCKOIro aHajau3a, reomerpusi. Anredpa u
Hayaja maremMaruyeckoro anaimza. 10-11 kmaccer:
0a30BbIi W yrIyOseHHBIH ypoBHU: yueOHuMK /1. A.
Amumos, 0. M. Komarun, M. B. Tkau€sa — M.:
[IpocBemienue, 2023 T.

11/ Pabouass mporpamma. Anrebpa u
Havajga MaTematudeckoro anamm3a 10-11
kiaccel. YMK Anumos IILA.

1. OtkpeiThiii 6ank 3ananuit @UITN:
https:/fipi.ru/

2. OTkpaIThIN OaHk 3ananuil EI'O:
https://ege.sdamgia.ru/

3. AnreOpa u Hayaa MaTeMaTHIeCKOTO
aHanmu3a. [lunaktudeckue marepuansl. 11
kiacc. ba3oBblil v yriyOnEHHbIN ypoBHH. M.

1. AnreOpa u Havana MaTeMaTH4YECKOrO aHaJIM3a.
Meroaudeckue pexkoMeHmanuu k ydeOHuky. 10-11
kimacc / H. E. ®émopora, M. B. TkauéBa — M.:
[Tpoceemenue, 2023.

2. AnreOpa ¥ Havajga MaTeMaTHYECKOTO aHaJIM3a.
HNunaktnueckne marepuansl. 10-11 xmacc / M.U.
abynun, H. E. ®&noposa, M. B. Tkauésa — M.:



http://48.tyumenschool.ru/
https://fipi.ru/
https://ege.sdamgia.ru/
https://fipi.ru/
https://ege.sdamgia.ru/

W. I11aGyHuH.

4. Anrebpa ¥ Hayaja MaTeMaTHYECKOTO
aHann3a. Temarmdyeckne  Tecthl. M.B.
Txauépa.

[Ipoceemenue, 2023.

3. Maremaruka: anrebpa u Hayaia
MaTEeMaTHYeCKOTO aHanu3a, reomerpusi. Anredpa u
Hayaja maremMarumyeckoro a”aimsa. 10-11 xmaccer:
6a30BbIif U yriayOseHHBIH ypoBHM: yueOHMK /III. A.
Amumos, 0. M. Komsarua, M. B. Tkauésa — M.:
[Ipocsenienue, 2023 r.

I'padpuxk KOHTPOJIBLHBIX padoT

IIpnaoxenne 2.

Knacc 10 xmacc 11 xmacc
Henens
1 monyronue
1 Henens
2 Henens
3 Henens CrapToBas KOHTpoJIbHasi paboTa CraptoBas KOHTpoJIbHasI paboTa
4 nepens
5 Henmens
6 Henens Konrtponbsnas padora: "Hccnenopanue GpyHKIMi C
TTOMOITBI0 TPOU3BOTHOM"
7 Henens KonTponbHas pabora: "PannoHanbHbie ypaBHEHHS U
HepaBeHcTBa. CHCTeMBl JTMHEWHBIX YpaBHEeHUH"
8 Hepenst
9 Henens
10 menens Konrtponbnas pabota: "Crenennas pynkuus. E€ cBolicTBa u Kontponbhas pabora: "[lepBooOpa3Hast u uHTEerpai”
rpaduk”
11 menens
12 nepenst
13 nenens KoutposnbHast padora: "I'paduku

TPUTOHOMETPUIECKUX (PYHKITUH.
Tpuronomerpuueckrue HepaBeHCTBA"




14 nenens Kourposnsnast pabora: "CoiicTBa u rpadMK KOPHs n-oi
crenenu. MppanroHalibHble ypaBHEHUS"
15 "enens
16 nenenst Konrtponbras padota: "[lokasarenbHas QyHKIH.
ITokazarenbHble ypaBHEHHUS"
2 TOJIyroine
1 Henensa
2 Henmens KonTponbsnas pabora: "UpparmonanasHele,
MTOKa3aTeJIbHBIC U JIOTapu(MIUecKrue HepaBeHcTBa"
3 Henens
4 nenens KonTponbHas padora: "Jlorapudmudeckas QyHKIIHS.
Jlorapudbmuyeckne ypaBHCHHS"
5 Henens KonTtpoinbkhas padora: "KomruiekcHblie yucia'
6 Henens
7 Henmens Konrponbhas padora: "Teopus 1ieasix ancen”
8 Hepenst
9 Henens KontponbsHas padora: "TpuroHoMeTpHIeCKHE BRIPKCHHS 1
TPUTOHOMETPHUUICSCKHE YpaBHEHUS"
10 Hemenst KonTposbHas pabota: "CHCTEMBI palliOHaIBHBIX,
WPPAIMOHAIBHBIX TTOKA3aTEIbHBIX U
JIoTapu(MHUIECKUX YpaBHCHUN"
11 Henmensa
12 nepenst Kontponbhas pabota: "[lociaenoBaTensHOCTH U Iporpeccuu’”
13 nenens
14 nenens Koutposnbaast pabora: "3amgauu ¢ mapamerpamu’
15 menens
16 menens
17 nepens Kontposabhas pabora: "[IpousBoaHas”
18 nenens Wrorosas xoHTpONBHAA paboTa Htorosast KOHTpoNbHAS paboTa

19 menens




